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1. Introduction

Reactions of singlet oxygen '05(*A,), are of much cur-
rent interest because of their importance in many photooxi-
dations of chemical and biological systews including reac-
tions used in photo-chemotherapy. There is strong evidence
for the involvement of singlet oxygen, a powerful oxidant, in
many photosensitized oxidations, photodynamic inactivation

- of viruses and cells, in phototherapy for cancer, in photocar-

cinogenisis, in the photodegradation of dyes and polymers
and in the dye sensitization of the photodegradation of poly-
mers. [See Refs. 1-7 and references therein].

The ground electronic state of molecular oxygen, which
has zero angular momentum about the internuclear axis and
contains two unpaired p electrons, has the group theoretical
symbol 32; . The two electronically excited singlet states
which arise from this same electron configuration but with
spin pairing of the two electrons are the lA and the 12+
states which lie at 94 and 157 kJ mol ™%, respectlvely, above
the % ground state. The electronic transitions 'A%
and 12+ E although highly forbidden are readlly
observed in absorption and emission in the upper atmosphere
with zero—zero transitions at 1,269 and 762 nm and esti-
mated radiative lifetimes of 64 min and 10 s, respcctivcly.&9
The measured lifetimes in the gas phase and in solution are
very much shorter than this. In condensed media, the lifetime
of 10X (12; ) is short, 130 ns in carbon tetrachloride, and
until recently very little was known about its propcrtics,10
and thus the term singlet oxygen is used throughout this
review to refer to the lAg state.

In 1981 we published a critical comprehensive compila-
tion which reported first order decay constants for 50 sol-
vents and second order rate constants for deactivation and
chemical reaction of singlet oxygen with 690 different com—
pounds. This article updates and replaces our 1981 article.” It
uses identical equation numbers and symbols wherever pos-
sible as did our recent compilation,® “Quantum Yields for
the Photosensitized Formation of the Lowest Electronically
Excited Singlet State of Molecular Oxygen in Solution.” It
covers the literature up to the end of 1993 and includes sol-
vent deactivation rates (kq) for 145 solvents and solvent mix-
tures and rate constants for chemical reaction and physical
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deactivation of singlet oxygen with over 1,900 different
compounds.

2. Sources of Singlet Oxygen in Solution
2.1. Direct Absorption by O, *Z)

Generation of 03 (*A) by direct absorption has been ac-
complished by irradiation with Nd:YAG lasers of Freon so-
lutions subjected to high pressures of O,, by Matheson and
Lee!’!* and also by Evans'* using the simultaneous transi-
tion 2 0,(%,, *3,)—2 05(*A,, 'Ap). In addition Singh
etal.’® have shown that it is also possible to produce
1O;‘(lAg) by irradiation of aerated water at 600 nm via vi-
brationally excited water with a yield of ~3X1075, i.e.,

ky(IR) 0,
Water — Water(vib)*—105('4A,).

2.2. Production Following Absorption into O,
(32;): Organic Molecule Charge-Transfer Bands

The perturbing effect of dissolved oxygen on the uv/vis
absorption spectra of organic molecules is a well known phe-
nomenon first studied in detail by Evans'® and subsequently
discussed by Mulliken'” and others.'® The additional absorp-
tion bands observed include enhanced absorption of the low-
est energy transition in the organic molecule, M, which cor-

responds to the Sy — T, transition of the organic molecule in

intimate contact with an oxygen molecule. More intense ab-
sorption is also often observed at shorter wavelengths which
is attributed to CT transitions within >(M..0,) contact com-
plexes, viz,

M+320,—3*(M...0;) +hv—3(M*...0;).

This effect is easily observed by comparing the absorption
spectra of liquid aromatic hydrodrocarbons such as benzene,

toluene, or o-, m-, or p-xylenes saturated with oxygen and in
the absence of dissolved oxygen. The oxygen induced red
shift observed, which is reversible when the oxygen is re-
moved; has been assigned to charge transfer absorption. This
assignment is supported by the broad structureless appear-
ance of the bands. Scurlock and Ogilby'*>® have demon-
strated that irradiation of 02(32; ):organic molecule charge-
transfer bands produces singlet oxygen with relatively high
yields. Picosecond laser flash photolysis studies have been
carried out in attempts to understand the mechanism in-
volved 22

2.3. Photosensitized Production

The method most frequently used for producing singlet
oxygen in the laboratory is photo-sensitization (see Scheme
1}. Both continuous irradiation and pulsed excitation studies
have made much use of this method of production which
also frequently occurs in nature. In this mechanism (Scheme
1) the lowest excited singlet and triplet states of the sensitiz-
crs arc represented as Sy, and Ty, respectively, and the
ground electronic state by S;. Any substrate which deacti-

~ vates singlet oxygen by physical or chemical quenching is

represented in Scheme 1 by M. However, when quenching is
known to be mainly by chemical reaction we shall use A to
represent a reactive substrate and if a second reactive sub-
strate is employed A’ will be used. When the molecule is
known to be a physical quencher with negligible reaction. Q
will be used in place of M. The singlet oxygen sensitizer,
even when the sensitizer quenches singlet oxygen, will be
represented by S. Thus M is a general symbol in Scheme 1
which may be replaced by A, A’, Q, or S or any combination
of these. In the tables we have used A throughout for all
substrates irrespective of whether they were known to have
little measured chemical reactivity.

-~ amam
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Scheme 1

Rate Constants

1 Sy+hv—S,; rate=I,
2 Sl—)SO"'hVF kF
3 81— kic
4 8,—-T kise
5 Sl+02'—>T1+10’2k kgg
6 S;+0,—T;+0, k?si
7 S]OQ‘—"SO+302 kgg
8 S;+0,—products kgf
9 Tl_)SO+hVP kTP
10 T1—>SU de
11 T+0,—8,+103 k2
12 T;+0,—84+%0, k2
13 T;+0,—products k2 )
14 10;‘—*302+th kAP
15 03 -%0, kg
16 0% +M—products KM
17 03 +M—'M+30, kel

5=

Quantum Yields and
Fractional Probabilities

kg
br= ko
ksp=(T g) -
_hise
T kSD
fg -
0 (k°2+kf:z>/k°2
5 P?Z— k20,1 (ksp+ k22[05])
1-PJ=1/(1+kQZI0,))
2= dr(1—PJ)+ f72PL2
krp=(79)
fa=kad/kd
(o)
kg
PY=k33[0,) (krp+ ko3[02)
ka=713" fo=kapl (kap+knq)
ky = et + kg

fraction of S; quenched by O, which gives 0}

f$2=fraction of S; quenched by O, which gives T,
fI=fraction of T; quenched by O, which gives ‘05

P(S)2=proportion of S; quenched by O,

P$2=pmportinn of T, quenched by O,

The quantum yield of singlet oxygen production, ¢,, via
sensitization is given by the sum of contributions due to
oxygen quenching of Sy and Ty, i.c.,

$a= $a(S)+ da(T) =P f3+ $r2PTy .
In the presence of 6xygcn quenching of S; and T;
$a=Pfi+ p1(1— PP+ PO 2PR],
which can be written as
$a= P A+ PRI+ PRS- 60} (1)

Methods for determining ¢, were reviewed by us® and 1,600
quantum yield determinations were tabulated for 750 differ-
ent chemical species.

2.4. Sensitized Production by Pulsed Radiolysis

When a high energy electron beam is passed through lig-
uid benzene, for example, a high yield of excited states can
be formed. Since the lifetimes of singlet and triplet states of

benzene are only a few nanoseconds in neat benzene,
quenching by dissolved oxygen does not produce much sin-
glet oxygen. However, in the presence of a triplet cnergy
acceptor, e.g., 1072 mol L™! naphthalene, energy transfer
from triplet benzene occurs to give triplet naphthalene which
is quenched by oxygen producing singlet oxygen. This en-
ables the properties of singlet oxygen to be probed using the
technique of pulsed radiolysis.”®

2.5. Microwave Generation of Singlet Oxygen

When a microwave discharge is passed through oxygen
gas in a gaseous flow system, singlet molecular oxygen
(’Ag and 12;’ ), oxygen atoms, and ozone are produced. The
latter two oxidizing species can be removed by reaction with
mercury vapor and the 105 (') is rapidly quenched, prob-
ably to give 03 (*A,) when the emerging gases are bubbled
through solutions containing oxidizable substrates. Often the
flow is bubbled simultaneously through two cells, one con-
taining the substrate only and the other containing substrate
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and potential singlet oxygen quencher.?* This makes it easier
1o allow for variations in the concentration of dissolved sin-
glet oxygen produced in these bubbling experiments.

2.6. Chemical Production of Singlet Oxygen

Among the reactions used to form singlet oxygen are (a)
rcaction of hydrogen peroxide with hypochlorite or
hypobromite,” (b) reaction of potassium superoxide with
water, and (c) thermal decomposition of aryl peroxides or of
the ozonide of triphenyl phosphite.** Experiments are usually
carried out so that a fixed amount of singlet oxygen is pro-
duced in the presence of variable amounts of reactive sub-
strate A and/or A’ with or without added quencher, Q.

3. Methods for the Direct Study of the
Kinetics of the Reactions of
Singlet Oxygen

3.1. Luminescence Decay—Time Resolved Infrared
Luminescence

Although the quantum yield of phosphorescence of singlet
oxygen is very low in most solvents, the development of
germanium photodiodes with high gain, coupled with wide-
band amplifiers which can give overall time responses of less
than a microsecond, means that the lifetime of singlet oxy-
gen in most solvents can be measured accurately by moni-
toring infrared luminescence at ~1270 nm.?%?" If the loga-
rithm of the phosphorescence intensity is plotted as a
function of time then the slope gives the decay constant

kp=kp+ Sk M], 2)

where M represents any molecule including the sensitizer
which quenches singlet oxygen, physically or chemically. If
kpis measured -as a function of the concentration of a par-
ticular quencher M, keeping all other quencher concentra-
tions constant, the bimolecular rate constant for quenching of
singlet oxygen by M, ky can be obtained.”* Measurement
of kp, as a function of sensitizer concentration allows kg to be
evaluated. When a decay constant for singlet oxygen is not
extrapolated 1o zero sensitizer concentration we shall use kg4
= (ky + kg[S]) for the decay constant. It is often assumed
that under many experimental conditions k; = k, , however
this is not always the case.

3.2. Time Dependent Thermal Lensing due to
Singlet Oxygen Decay

The absorption of even part of the energy in a laser pulse
gives rise to local temperature changes in gases or liquids.
This leads to changes in density and refractive index which
causes the system to act as a diverging lens.” Time resolved
thermal lensing (TL) due to release of energy by decaying
excited states can be used to measure lifetimes of singlet
oxygen in the range 0.1 to 100 us. The probe source is a
continuous laser beam which is deflected by the thermal lens.
The signal gives the relative magnitudes of heat contribu-
tions (U) for fast and slow non-radiative processes relative to

the acoustic transit time. The time dependence of the slow
process gives rate information. The TL signal at time ¢ is
defined as :

U=~ ®

where V(f) is the time dependent voltage generated by the
detector. Following the sensitized production of 'O, the
thermal buildup AU=U,,,;— Uy, decreases exponentially
with the decay constant kp given by Eq. (2).

3.3. Time Dependent Acceptor Disappearance

3.3.1. Following Pulsed Excitation of a Sensitizer

According to the mechanism given in Scheme 1, in this
case with M=A, since we are discussing a reactive substrate,
it follows that

a[a] \
——=kI1AI'031.

Following pulsed excitation in aerated solutions most singlet
and triplet states have decayed within 1 us and then

_d'os]
dr

= (kg+ka[AD['05]

and thus

—d[Al=k{{AI['03],=0

exp— ( kqt+ LtkA [A]dt) } 4)

Equation (4) has been treated slightly diffcrently as follows:
{a) Merkel and Kearns®*32 assumed that [A] on the right
hand side of Eq. (4) can be treated as constant (i.e., as [A],,
since typically [A] only varies by ~10%). Taking
kp=kgt+ks[Al,,, integration of Eq. (4) gives,

k?[l Og]t=0[A]av e —kD"

(A~ (Al =5

(5)
Since the change in concentration of A is proportional to AA,
the change in absorbance by the oxidizable acceptor at some
convenient wavelength, [A],—[A],=AA/el, where ¢ is the
extinction coefficient and / the analyzing path-length. It fol-
lows from Egq. (5) that

In AA = —kp+const, ©)

and a plot of —In AA vs ¢ should have a slope equal to
kn= ks+kaJAl,,. Thus by varying [A],, values k4 and &, can
be determined.

(b) Adams and Wilkinson®® and Young et al®* replaced
[A] by [A],, only in the exponential term in Eq. (4) and then
integrated Eq. (4) to give

A kAtor),-
n [[[A]]o}=( [ k: i [e7*p'~1] @)
or
[A]] (k;A[IO;]FO ~kpt
In [A]J- kp ¢ ©
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Experimental results were fitted to Egs. (7) or (8) to evaluate
kp and thus values of k4 and k, were obtained.

Comparison of the values obtained from the same data for
kp using Egs. (5) or (7) and (8) give agreement to within
+5% and do not differ, within an experimental error of about
+10% when experiments are repealed many times, from
computer treatments which do not make any assumptions
about [A] being relatively constant. If &k, is partly due to
physical quenching and partly due to reaction, the value of
k, obtained will be the total rate constant for quenching due
to both processes.

In the presence of several possible singlet oxygen quench-
ers, i.e., Scheme 1 with M=A, S, and Q, we have

kp=ky+kg[S]+ko[Ql+&A[A]. ©)

Measurement of kp, as a function of [Q] keeping (S] and [A]
constant allows values of kg to be obtained. N.B. If kg is
only partly due to physical quenching and partly due to re-
action, the value of kg obtained is the total rate constant for
quenching due to both processes.

3.3.2. Following Puised Excitation of Solutions Containing High
Pressures of O,

A variation on this method has been developed by Mathe-
son et al.!' in which singlet oxygen is directly generated
by absorption of the output at 1065 nm of a pulsed Nd-glass
laser by oxygen dissolved under pressure (up to 130 atm) in
1,1,2-trichlorotrifluoroethane (Freon 113). The disappearance
of the singlet oxygen acceptor 1,3-diphenylisobenzofuran
(DPBF) was monitored. Because of the high concentration of
oxygen present, quenching by ground state oxygen, i.e., due
to the reaction,

>

105 (18, +30,(337) =2 20,08,
contributes substantially to singlet oxygen decay, and

kp=rkg+ka[Al+£.20,]. (10)

Under these conditions k22[02]>kd, therefore only values

of k4 and qu2 can be obtained by measuring &y as a function

of [A] or [O,] respectively. Recent measurements suggest
that k, is pressure dependent.*

3.4. Kinetic Analysis to give the Decay of Singlet
Oxygen by Menitoring the Decay of Triplet g-
carotene Produced by Energy Transfer from Singiet
Oxygen

Farmilo and Wilkinson'? have developed a method for
measuring singlet oxypen decay which monitors absorption
by triplet B-carolene, 'C' tormed by energy transter from
singlet oxygen in aerated solutions containing a sensitizer
and a low concentration of S-carotene. Consider the mecha-
nisms given in Scheme 1 in the presence of B-carotene, C,

J. Phys. Chem. Ref. Data, Vol. 24. No. 2. 1995

i.e., a mechanism involving steps 1—17 with M=Q together
with steps /8—2/ given below:

ke ,
18 T,+C— S;+3C*,

11 kacy w3y 3w
19 03(1A,)+C= 3C*+30,(°% ),

k
20 e+ c,
3ok 1 3y (35— O .

21 C*+°0,(°% ;) — quenching.

The differential rate equations which can be written for
d[T;}/d¢, d[1O51/d¢, and d[3C*}/d? can be solved without
making the steady-state approximation and this gives the
concentration of [°C*] as

[SC*}=V[e—th__e—kct]+W[e—th__e—kct]’

where kT=kgé[Oz]+ch[C]; ke=kcolOs]+kyc, and kp
=ky+kac[Cl+ko[Q]. In aerated solutions the values of
k?é[oz} and ko[ O,] are such that after ~1 us, exp(—fkrt)
and exp(—kct) become negligibly small and thus

[3C*]=We *f, (11)

where W=[Ty],~0 kacl CTkza[ 02/ (kr= ko) (kc—kp)]. W
is a constant provided [O,], [C], and [Q] are constant. It is
usually possible to arrange for these to be present in excess
so that [0,]>['03], [C]>[>C*] and any consumption of
Q or O, must also be negligibly small. It is important to bear
these conditions in mind especially for work which involves,
for example, focussed, high-energy laser pulses. However,
when these conditions are met it follows from Eq. (11) that
the decay of triplet B-carotene after ~1 us becomes first
order with a decay constant kp equal to that of its precursor,
singlet oxygen as confirmed by Farmilo and Wilkinson.*”
Thus the decay of absorption at 520 nm due to *C* under
these conditions mirrors the singlet oxygen decay yielding
values of kp and hence values of &4, kac, and kg .

4. Methods for Obtaining Kinetic
Information from Studies using
Continuous Irradiation, i.e., Under
Photostationary State Conditions

4.1. Luminescence Intensity Quenching

The phosphorescence inlensity due to emission of singlet

oxygen al 1270w, 1., obscrved when a sensitizer is
continuonsty inadinted depends on the steady-state concen-
tration ol singlet oxvypen present in a solution. When a pho-
fostationary wlate ol singlet oxygen is produced its rate of
production 7,¢», cquals the rate of decay kgl *O3 Jgs and thus

I
‘ XO;]ss: ¢A k_: .
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In the presence of a singlet oxygen quenchcr M the steady-
state singlet oxygen concentration [! 02 is reduced ie.,

¢al,

O = G A5

Krasnovsky® and others have shown that a Stern-Volmer
relationship

Ly (K'+k)IM]

L 1+ % (12)

holds for quenching of singlet oxygen phosphorescence by
physxcal and chemical quenchers; from the slopes of plots of
QAL s vs [M] values of the total quenching constant
+kM) can be obtained provided the singlet oxygen decay
LOHS[&HI in the absence of the quencher M is known.
Krasnovsky>® pioneered the use of phosphorescence inten-
sity weasurements from singlet oxygen in solution. He and
other workers have used this method to derive quenching
rate constants using the Stern—Volmer equation. In addition,
by assuming that k,p is independent of solvent, Turro™ has
given estimates of lifetimes relative to a standard, in this case
benzene, for which a value of k;=4x10* s™' was used.’
Measurements were made of the decrease in fluorescence
intensity of a CCl, solution upon addition of other solvents
and it was found that the Stern—Volmer relationship was ob-
served,i.e.,

Tcel,
where k= ,
Tsolvent

70=1<x+1,

where x is the volume fraction. The question of the extent to
which the radiative probability for phosphorescence from
singlet oxygen varies with solvent is debatable.*®

4.2. Monitoring Sensitized Photo-oxidations by
Consumption of Reactants or Appearance
of Products Under Steady-State Conditions

Two major classes of photosensitized oxygenations have
been designated as Type 1 and Type II. In the former, the
excited sensitizer interacts directly with the substrate result-
ing, for example, in either H-atom transfer or electron trans-
fer. The radicals so produced from the sensitizer react in the
presence of oxygen to regenerate the sensitizer, while radi-
cals produced from the substrate, for example, initiate free
radical chain reactions, as observed in auto-oxidations. Type
11 reactions involve the direct interaction of the excited sen-
sitizer and oxygen with energy transfer to give singlet oxy-
gen, which reacts with various substrates.**!

4.2.1. Sensitized Photo-oxygenation of a Single Substrate A

Many photosensitized reactions have been carried out un-
der conditions such that no quenching by A of the sensitizer
singlet or triplet states occurs, in which case the mechanism
is as given in Scheme 1, with M=A. For continuous irradia-
tion,

_d[A]_ qwld[]
dr dr

kA[ O2 ]ss[A] (13)

and the steady-state approximation can be applied to give

Tox ¢Akf[A]
o T, ket AT 9

where the rate of oxygenation (r,,) may be followed by de-
termining the rate of appearance of some product (Pa) and/or
the rate of consumption of either the substrate A (Ac) and/or
of oxygen (Oc). All three have been used.and this is indi-
cated in the tables by an entry in the methods column. N.B.
It follows from Eq. (14) that when k; > k, [A] or k4 [Al> &,
the rate of oxygenation will be first or zero order with respect
to A, respectively. Equation (14) can be rearranged to give

kg 1 '
1+k—[A] (15)

Fow =Latpa )7

where fA=kA/k, is the fraction of reactive quenching of
singlet oxygen by A.

Most reactive substrates, A, react with singlet oxygen with
unit stoichiometry as implied in Eqs. (13) to (15) which ap-
ply when each time a molecule of 'O5 reacts it leads to the
consumption of one molecule of A and one of O, and -pro-
duces one molecule of the product P. If there are stoichiom-
etry factors « different from unity, the overall reaction is
given by the equation

s
a A+ a0202 3 apP,

then
1 d[A] 1 d[OZ] 1 d[P]

aa dr aoz dr ap dt

and Egs. (14) and (15) still apply. If, however, the rate of the
reaction is monitored by observing the rate of consumption
of a reactive substrate such as thiourea where a=2 and this
rate is not divided by @=2, then a f* appears in Fqs. (14)
and (15). This needs to be borne in mind whenever unit
stoichiometry does not apply.

According to Eq. (15) linear plots of 7!
should give

or ¢! vs [A]™!

slope kg4

intercept k, A’

where B,= ky/k, tepresents the concentration at which the
decay of singlet oxygen in the solvent alone (steps 14 and
15) equals the decay due to quenching by A (steps 16 and
17), i.e., it is the half-quenching concentration. [N.B. Eq.
(15) only predicts a linear relationship if there is (i) constant
light intensity, (ii) constant absorption by the sensitizer and
with no absorption by A although this could be allowed for,
and (iii) a constant oxygen concentration in the solution].
Tables 2 to 17 list hundreds of B values along with the values
of k4 used to derive values of k, from these B values.
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4.2 Photo-Auto-Oxygenation of a Single Substrate A

When aosubsirate acts as its own sensitizer yielding singlet
ovvpen one can observe Type II photo-auto-oxygenations.
Good  examples are rubrene (Rub) and 9,10-dimethyl-
anthracene (DMA) and for such cases this is indicated in the
Comments column of the tables by S=A. Since the self-
sensitizer is consumed in the photo-auto-oxygenation this
usually leads to a change in T, which must he aliawed for.
Alternatively, a totally absorbing solution can be used and
then the rate of appearance of some product or the rate of
consumption of oxygen can be measured and substituted di-
rectly into Eq. (15) to obtain values of B since under these
conditions 7, is effectively constant.

4.2.3. Sensitized Photo-oxygenations of a Substrate A in the
Presence of a Second Substrate A’ which also Reacts
with Singlet Oxygen

Consider in addition to steps I to 17 (Scheme 1) with
M=A the further steps 22 and 23

Al

22 105(*A,)+A’'—A’O, or other products,
A
23 lo3('A )+A’—q+A +30,.
In the presence of a second substrate [A'] it follows that
CdIA'] LakfIA]
dt kgt kLAl kA [A'],
which when & ,/[A")(ks+ks[A]) becomes

dIn[A'] Lk
dt kqtkaJA]

= Slope.

In the absence of A under identical conditions, the slope of
the first order plot for the disappearance of A’

dIn[A']_Lgakf

Tk =Slopeg,
thus
Slopco [A]
4
S]ope [A] 1 B (16)

Young and co-workers“z’43 and others**** have used this

Stern—Volmer equation to obtain 8 values using low concen-
trations of the highly reactive fluorescent substrate 1,3-
diphenylisobenzofuran (DPBF) as A’. This substrate is more
reactive than most so that it decays in a first order manner
during continuous irradiation in photosensitized oxidation
experiments even in the presence of other substrates. The
low concentrations of DPBF are often monitored by follow-
ing the decrease in its fluorescence. Note that when kA
> k! (i.e., if A were a physical quencher of singlet oxygen)

Eq. (16) applies even for much less reactive substrates than
DBPE

I Dhus Mlace Paf Moa- Vo0 A - amme-

One can also use measurements of the relative rates of
disappearance of two substrates in the same solution. Appli-
cation of the steady-state approximation to steps I to 17
(Scheme 1) together with 22 and 23 gives

ﬁAqym_—{AMh_kﬂM
d[A’O,)/dt —d[A'}/dt AT

a7

which upon integration gives
In ([Al/[AD A
In([ATTAT]) A

Equation (17) and its integrated forms have been used to
determine values of 8,= ky/k®. Equation (17) has also been
used to compare rates of oxidation of two substrates A and
A’ separately irradiated under identical conditions in the
same solvent and to compare the rates for the same substrate
in different solvents.*?

Alternatively, r (A) and r%,(A) , the rates of oxygenation
of A in the presence and absence of A’ respectively, can be
evaluated and these will be related by the equation,

("gx(A)) - [A']o/Bar
ra @A)/,

1+[A]o/Ba’
provided A’ does not absorb any exciting light, quench or
react with S; or T, . If initial rates are measured keeping [A],
constant and varying [A'], then Eq. (18) allows values of 8,
to be obtained. If B,>[A], the determination of B,/ values
is simplified.

(18)

4.2.4. Sensitized Photo-Oxygenations of a Substrate A’ in the
Presence of A=Q, a Physical Quencher of Singlet Oxygen

Consider Scheme 1 with M equal to both A’ and Q, i.e.,
assuming for the moment that there is no chemical reaction
with singlet oxygen by the quencher Q and that it does not
absorb the exciting light. Application of the steady-state ap-
proximation then predicts

(rQ T =(paf?)”

, [Q]
1+[A (ﬂAwi o 9)
i.e., a linear relationship between (r2)™" and [A’]™" with

_( kQ[Q])
vl

In the absence of quencher, slope/intercept=[3,: [see also
Eq. (15)}. Thus

slope

— 20
intercept (20)

(slope/intercept)q N kol Q]

(slope/intercept), kqg

=1+45'[Q]. (1)

In the absence of quenching of excited singlet and triplet
states of the sensitizer the intercepts of (r2)~* vs [A']™!
plots are identical and it follows from Egs. (19) and/or (21)
that

(slope)q
(slope)g

-1+ 85'1Q] (22)
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4w sudition, from Eq. (19) the ratio of the rates of oxygen-
#tion in the absence and presence of Q is given by

Y ' y,
% ?%‘(ir)“ =1+ kQ[Q] : 1+ [Q],/ IBQ (23)
vral(A)) T katkalA]p 1+[A"]o/Bar
“¢l, ¥iq. (18). Alternatively if one assumes that [A] does not
“shange appreciably (i.e., for low fractional conversions) Eq.
{19) can be integrated to give the concentration of A’O, pro-
- tuced after time ¢, which equals the change in concentration
af A', A[A"], and

A (A0 A%
[A70;) A[A'] A4

=Uatgar?) ! [A']o"':_d"'%@ ; (24)
_ A A
whore A® and AA represent the initial absorbance and the
thunge in the absorbance by the reactant A'. Plots of
AYAA vs [Q] have been shown to be linear and from Eq.
{24) it follows that for such plots

. slope ,
kQ=_—(kd+kAl[A ]0). (25)

intercept

4.2.5. Sensitized Photo-Oxygenation of a Substrate A’ in the
Fresence of A=Q, a Quencher of Both Singlet Oxygen and the
Sensitizer Triplet

The mechanism is that given by Scheme 1 with M=A and
), together with the reaction 24.
Q
TQ
24 T;+Q—Sp+Q or Q* or products.
Application of the steady-state approximation gives
k3o[Q] 1)

Q,-1_ I, ;&’ -1 +
(ro) =T daf; ) (;%—[6;

X

1+[A']-1(BA,+"‘;[Q]”. (26)
AI

Note that for a plot of (rQ)™! vs [A’]™! the slope/
intercept is still given by Eqg. (20) since the extra term in Eq.
(26) .affects both the intercept and slope equally. The pres-
ence or absence of this change in intercept for (r(?x)~1 Vs
[A’]7! plots can be used as a diagnostic test for the presence
of steps such as 24 which reduce the yield of singlet oxygen
produced. Another test is the occurrence of a dependence on
the concentration of oxygen in solution since reaction 24
competes with oxygen quenching and thus the yield of sin-
plet oxygen becomes dependent on the pressure of oxygen
above the solution. (e.g., see Refs. 45, 46).

4.2.6. Separation of k, and k,

Apart from Eq. (17) application of all of the equations
given so far only allows values of kA=kf‘+k‘: or kQ=kfI
+ kqQ to be obtained. Methods which have been used to sepa-
rate k; and k, values usually involve the direct measurement

of the quantum yields of oxygenation, ¢, for example at
high concentrations of A such that k, [A]>k,, in which case
it follows from Eq. (14) that

(boxdial—e=Bafr - (27)
Alternatively at low values of [A] when k;>k,[A] Eq. (14)
gives
AN
ox kd ’
and measurement of ¢, together with a knowledge of ¢,,

and ky or S, allows values of k* or f to be determined.
The limiting yield of oxygenation of a very reactive ac-

(28)

- ceptor e.g., a-terpinene or 2,5-dimethylfuran (2,5-DMF) for

which f2 is close to unity (i.e., k‘,“»k;") may be used as a
reference substrate to give values of ¢, and whence k;‘ for
other additives.**8

Gollnick and Gricsbeck? have, for cxample, measured the
rates of oxygen consumption of various substrates relative to
that of 2,5-DMF at concentrations greater than 4X10™> L™,
In this method kM > kPMF, rDMF=1 4, , and

roc (kP kD[ A]+kg[S]+ky

rox k2{A] ’
or
yDMF A (ks kgS]\ 1
o _(qqca)y[fa, KstS]) 1
- (”k:‘)*( AR )[AJ’ @)

Plots of 7o F/r&, versus [A]™! are linear and the value of
kqA/ k# can be determined from the intercept. Variations in the
slope of such plots with the sensitizer concentration allow
values of kg/k and k,/k? to be determined. If k, is known

then kf, ks, and k‘;‘ can be determined.*”

5. Kinetic Analysis for Oxygenation by
Singlet Oxygen Generated by
Chemical Reaction, by Microwave
Discharge, or by Direct Laser Excitation

5.1. When Singlet Oxygen is Produced
Chemically

Oxygenation reactions arising from singlet oxygen pro-
duced chemically have been studied in the presence and ab-
sence of singlet oxygen quenchers. In the absence of
quencher the decrease in A is given by the relative probabili-
ties of steps 14, 15, and 16, and 17 with M=A

_d[A]_d['o3][ k{A]
dt dt |[kgt+ka[A]]
which integrates to give

[Alo

[A]m

where [103].. is the total amount of singlet oxygen gener-
ated chemically. For small fractional conversions

(30)

Baln +[Aly—[Ale=f4'0¢]o,
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1([A10J ([A]o [Al )
(Al [Ale

and substitution gives

Ba
A[A] fA[ 02 ]m) l[[A]

where A[A]=[A];—~[Al.. Thus a plot of A[A]™!
[A]™1 for small conversions has slope/intercept = B, . In the
presence of a quencher of chemically produced singlet oxy-
gen and a substrate A’

k 0 ,
2 {2 s .
(32)

so that if k4 and k4, are known, Eq. (32) allows kg to be
evaluated from values of [A']o and [A’]. in the presence of
[Q]. With the decomposition of the ozonide (CgHsO)5P...0,
in the presence of pyridine, Mendenhall®® has shown that
there is quantitative generation of 103 so that [103].. can be
replaced by the initial concentration of (C4Hs0);PO3, ice.,
['031.=[(CH:0);P05]; and £}
unity when A’ is rubrene.

€3y

is often assumed to be

5.2. When Singlet Oxygen is Produced by
Microwave Discharge in the Gas Phase

Equations (31) to (32) also apply to the disappearance of a
substrate as a result of reaction of singlet oxygen generated
in microwave experiments (as well as for singlet oxygen pro-
duced via photosensitization). Taking Eq. (32) for relative
measurements with the same initial concentration of sub-
strate [ A}] in the presence and absence of a quencher gives

AR
kad[A12-[A'12) +ky ln( %)
kQ= [ 1]0 = s (33)
[Q]I“([A ]w)

where [A’12 and [A’]2 represent the final values after ex-
posure to microwave generated singlet oxygen in the pres-
ence and absence of quencher, respectively. Equation (33)
has also been used following chemical and photochemical
production of 'O in the absence and presence of a quencher
Q (or acceptor A).

5.3. When Singlet Oxygen is Produced by Direct
CW Laser Excitation of Oxygen

Evans and Tucker'® and Matheson and co-work-
ers™! 133551 have used laser excitation of highly concentrated
oxygen solutions in high pressure cells, with gaseous oxygen
up to 130 atny, to give directly the "TOF("A,) statc by absorp-
tion at 1065 nm from a CW Nd YAG laser and 'O5( 1Ag)
directly from the “double simultaneous transition” using
He—Ne laser excitation at 632.8 nm. Evans and Tucker' find
the quantum yields of photo-oxygenation of 9,10-
dimethylanthracene and tetraphenylcyclopentadiene are
twice as high for absorption of a photon in the “double si-
multaneous transition” as for the direct excitation of a single

J. Phys. Chem. Ref. Data, Vol. 24, No. 2. 1995

'A, state. Modification of Eg. (15) to account for the direct
excitation by replacing ¢, by n=1 or 2 for excitation at 1065
nm or 633 nm, respectively, gives
L AL kg
G 7|EA KITA]
and plots of ¢,,' vs [A]™? can be used to give f* and 8,
values. i
Matheson et al.'' 13355152 have obtained experimental
pseudo first order rate constants for the disappearance of
various substrates while directly producing 103 (1A 2) With a
CW Nd YAG laser. Since the absorption involves the process
230,03, 2 ) +hv—105(1A ) +30,(°% )
Eq. (14) has been modified by them to give
dlA]  oE[0,)%k[A]
dt kot kalAl+ ko [0,]°

(34)

(35)

where E is the laser intensity and o the absorption cross
section for double photon absorption. At high oxygen con-
centration where ko [O,]3(ky+ka[A]) the observed
first order rate constant k; is given by

oE[O,JkA

1~ kOZ

(36)

Thus from a knowledge of o, E, and [O,] values of k%
relative to ko, can be obtained. In the presence of a singlet

oxygen quencher at relatively high concentrations and a sub-
strate A’

cE[0,)2%k>
k T — e
' ko [O2]+ ko[ Q]

and a plot of ([O,1/k,) vs ([QV[O,]) will have a slope/
intercept=ko/ko, -

Values obtained using this method have often been sub-
stantially lower than those given by other workers. Accord-
ing to Matheson®'”* this was due, partially at least, to an
artifact with the over depletion of the acceptor concentration
in the laser beam cross section so that the observed chemical
reaction rate may be affected by diffusion of unreactive ac-
ceptor into the depleted region. Thus values for £ deter-
mined in this way published prior to 1977 may be low by up
to an order of magnitude and have been omitted from this
compilation.

(37)

8, Firet Order Rate Constante for the
Wa 3 IIWE Wi W L W WS BN LA TR FWS L1~

Decay o f Slngle Oxygen
Various Soivents—Comments on Table 1

Q
o

Table 1 contains decay rates of singlet oxygen in 145 sol-
vents and solvent mixtures. Many of the data have been re-
ported as lifetimes (7), the reciprocal of the decay rate, which
have been tabulated. The decay rate (ky) column contains
reported values as well as values calculated from lifetimes.
The values in both columns are rounded to two significant
figures. When the data were reported with one significant
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figure, or when the quoted error exceeded 20%, only one
significant figure is given. The Method, Comment, and Ref-
erence columns (see Secs. 7.2.4—7.2.6) provide details of the
mcasurements. Only data obtained by time-resolved methods
have been included except for solvents where no such mea-
surements have been reported but where estimates have been
made from steady-state measurements.

The data for each solvent are listed in reverse chronologi-
cal order, so that the most recent entries appear first. It is
apparent from Table 1 that k4 values tend to decrease with
year of publication especiaily for solvents with values <10?
s”1. For such solvents the presence of impurities including
water and high concentrations of sensitizers can give inaccu-
rate values: It is likely that the lower the k4 values the higher
the accuracy. Usually there is good agreement between dii-
ferent authors for k4 values >10° s

The lifetime of singlet oxygen shows an enormous solvent
dependence, including a large isotope effect, and variations
over almost five orders of magnitude from a few microsec-
onds in water to hundreds of milliseconds in carbon tetra-
chloride. The reason for this is that the nonradiative deacti-
vation is essentially a bimolecular energy transfer reaction
between O3 (*A,) and the solvent molecules which thereby
become vibrationally excited. The first interpretation by Mer-
kel and Kearns>? that the electronic vibrational energy trans-
fer was a dipole resonance transfer has been replaced by an
exchange transfer mechanism following important contribu-
tions by Schuster etal 2733 Rodgers,54 and Schmidt
et al.>>°® The bimolecular rate constant for solvent deacti-
vation kg, can be obtained from

kD:= kO + ksol[SOI]:

where ky is an intrinsic molecular rate constant probably
equal to k,p, the rate constant for radiative decay, and [sol]
represents the concentration of the solvent in mol L™! calcu-
lated from the density and the molecular weight of the sol-
vent; k,,; can be shown to depend on the availability of high
energy X-Y, especially C-H and O-H, vibrations in the
molecule. Thus several workers have shown that

ko= Nxvkxy,
XY

where Nxy is the number of times a particular X—Y bond
occurs in the molecule. In this way values for kx+ have been
calculated, which can be used to calculate kg, values for
solvents for which values of k, have not been experimentally
determined. Since kyp varies from 0.1 to 3 s™%, k; is often
negligible compared with k. [sol}, but for solvents contain-
ing no high energy vibrations values of kap have been used
by Schmidt to obtain kxy values from 4y, for example in
CCl, and CS, which show the lowest values for kp.

We made several attempts to calculate kxy values from the
ky values in Table 1 which includes solvents with C-H,
C-D, C=0, 0-H, 0-D, C=N, C-F, C-Cl, C-Br, C-I,
C=S, and S=0 bonds. We used the formula

ke/[sol]=X Nxykxy
XY

as the basis for a least squares fitting of the measured values
of k4 to obtain a set of values for kxy . The procedure resulted
in negative values for some parameters and statistical uncer-
tainties' for many that were larger than the value of the pa-
rameter. Restricting the data set, for example by eliminating
solvents containing halogens, deuterium and sulfur and mea-
sured values which deviated significantly from the average,
did not eliminate this problem. Separation of C—H bonds
into classes (CH;, CH,, CH, cycloalkyl, aromatic) and per-
haps other X-Y bonds as well, and the selection of standard
k, values appear to be crucial to establishing a set of kxy
values.

7. Second-order Rate Constants for
Reactlve and Physical Quenching of
Singlet Oxygen by Various Substrates—
Comments on Tables 2-17

7.1. Scope of the Compilation

Second-order rate constants for quenching of singlet oxy-
gen are given in 16 tables containing 4683 separdle cutrics
for 1915 substrates. The data have been extracted from the
literature published through 1993. The papers have been se-
lected from the bibliographic database of the Radiation
Chemistry Data Center and from citations in those papers.
Data reported by the same author(s) which have been clearly
superseded have been omitted. For some well-studied sys-
tems many independent measurements have been made; all
reported values have been included allowing the user to
make comparisons based on method, similarity of values,
etc. Data from dissertations and conference papers have been
included only if no other measurements for the substrate in
that solvent have been reported. The authors would welcome
having our attention drawn to any data which have been
missed.

7.2. Arrangement of Tables

Each table includes related groups of compounds, e.g.,
olcfins, aromatic hydrocarbons, phenols, cte. In some cases
choices were made based on functionality, for example ty-
rosine and its peptides are in Table 4 with phenols instead of
Table 10 (amino acids and peptides). Benzopyranols (such as
tocopherol) are in Table 4 (phenols) instead of Table 5
(furans and pyrans). Cysteine and methionine and their de-
rivatives are in Table 11 (sulfur compounds), not Table 10
(amino acids). »

Within each table the various substrates are arranged al-
phabetically by name, given an entry number which includes
the table number (2.1, 2.2, etc.) and within each entry the
arrangement is by solvent. Inverted names have been used as
headings whenever possible so that substituted anthracenes,
porphines, phenols, etc. are grouped. Systematic names have
been used in most cases, otherwise, common names have
been given. An index of chemical names and synonyms and
a molecular formula index follow the tables (Secs. 13 and
14) and refer to the entry numbers in Tables 2—17.

. - - —_f m_a_ VI8 Aa AI_ A 4annr
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7.2.1. Solvent

Data in each entry are grouped by solvent and listed in
reverse chronological order of the year of publication. The
Solvent column gives the solvent or mixture of solvents with
the proportions (volume:volume). Micellar systems are la-
belled (mic), and the surfactant present is given in the Com-
ment. When water or D,0 is the solvent the pH or pD is
given, if reported. If the reaction was studied over a range of
pH values and the k derived for a particular ionic form of the
substrate no pH is given in the Solvent column and the pH
range is given in the Comment column.

7.2.2. Rate Constants (k) and Beta (k/k) Values

The rate constants in the second column are for total
quenching by chemical reaction and/or physical quenching,
k=k,+k,, except where separate reactive quenching (k,) and
physical quenching (k;) rate constants have been measured.
It may be known from other studies that a particular sub-
strate interacts with singlet oxygen totally by chemical reac-
tion ( ff‘ = 1) or totally by physical quenching; an example
of the latter is azide ion. We have, however, only provided

- the labels £, and £, when a method was used which made the
distinction. Values of B which have been reported are listed
in the third column. When the ratio is ky/k, the label B, is
used.

Values of k& and B have been rounded to two significant
figures unless they were given to only one significant figure
by the authors. The authors’ error limits have been omitted;
when the reported error is greater than 20% the values have
been given to one significant figure. Upper or lower limits
have been given to only one significant figure.

7.2.3. Temperature

Temperatures in Kelvin are listed whenever they have
been reported. When the information has not been reported it
is assumed that the temperature is ambient. If the study has
been carried out over a range of temperatures the range is
given in the Comment column.

7.2.4. Method

The Method column describes the method by symbols
(see Sec. 9) representing the excitation technique, the mea-
surement technique, and the equation numbers given in the
previous sections which have been used for analyzing the
data. For example, PL/Ld-2 represents the pulsed-laser
luminescence-decay technique and refers to Eq. (2). If two
measurement techniques or equations were used the symbols
are combined. For example, CP/Oc,Ac-17 indicates that ex-
citation was by continuous photolysis, oxygen consumption
(Oc) and substrate consumption (Ac) were measured, and the
rate constant was derived using Eq. (17).

7.2.5. Comment

Some details of the determination are given in the Com-
ment column. Abbreviations and symbols are listed in Sec. 9
for chemical species which have been used as photosensitizer

I Placce AL M2 Fm_x. 21 ma as -~ am—

(S) or reference substrate (A"). The source of the 'O5 is
given when it was generated in a chemical reaction. Values
for k4 which have been used by the author to calculate k from
B (ky/k) are given. The reader is referred to Table 1 to com-
pare these values with the various measured values of &; for
a particular solvent. In some cases values of B, for the
reference substrate have been used to calculate 8 (or to cal-
culate k also using a value of k,) and those values are given
in the Comment. Data are available for some substrates only

as ratios with a reference substrate (e.g., kf/k‘f’). When a
value for the rate constant for the reference substrate has
been used by the author(s) to calculate %, the reference value
which was used is given in the Comment column. When rate
constants have not been calculated by the authors the ratios
are given in the Comment column and no value appears in
the & column; the ratios have been rounded to two significant
figures. Since ratios of rate constants refer equally to both
substrates, the reference substrates (A’) have been included
in the Chemical Name Index (Sec. 14) with thc cniry num-
ber(s) in which ratios of rate constants with another substrate
are present or can be derived. For example, Acetone azine
appears in Table 15 (entry 15.3) but rate constants for an-
other substrate relative to k, for acetone azine are found in
entry 2.40. There is no entry in the tables for 9-Acetyl-
2,3,4,9-tetrahydrocarbazole but relative data are found in en-
tries 6.2, 6.3, 6.10, 6.14, 6.18, and 6.19.

Other data are included when they have been reported:
activation energy (E,), activation volume (A V#), enthalpy of
activation (AH®), entropy of activation (AS¥), along with the
temperature or pressure ranges of the study. For some entries
where product appearance (Pa) was measured the products
have been given.

7.2.6. References

The rate constants have been compiled from more than
700 references which are identified in the Reference column
by codes from the Radiation Chemistry Data Center Biblio-
graphic Database. The first two characters of the reference
code represents the year of publication. The complete refer-
ences to Tables 1-17 are listed in Sec. 12 which follows the
tables.

8. Mechanism of Quenching

Two recent reviews discuss bimolecular processes of
singlet molecular oxygen in detail. Most results can be ex-
plained in terms of exciplex formation followed by compet-
ing rcactions involving energy transfer (ET), charge transfer
(CT) or chemical reaction as shown.

kg
—3Q*+0,(°%;)
k

'03('A)+Q =1[Q%...0¢] 310+02(32;)
ky
— Products.
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It is well established that quenching of singlet oxygen
arises from chemical reaction and/or physical quenching or a
combination of both. Physical quenching due to the spin al-
lowed electronic energy transfer process

103 (1A +1Q—2Q*+0,(%))

has been demonstrated to occur by direct observation of the
triplet state of the quencher, e.g., in the case of various
carotenes 37 This type of quenching is diffusion controlled
when the triplet energy of the quencher lies below 94 kJ
mol ! and has been proposed as the mechanism of quench-
ing to account for the high efficiency of quenching of singlet
oxygen by certain dyes and several coordination com-
plexes.’%0 Quenching of singlet oxygen by electronic en-
ergy transfer is the reverse of reaction 11 which is likely to
be a limiting factor for finding sensitizers absorbing in the
red for use in photodynamic therapy.®! Physical quenching of
singlet oxygen as discussed in Sec. 6, also arises as a result
of electronic to vibrational energy transfer, where the
pseudo-first order decay constant in a particular solvent de-
pends on the availability of high energy vibrations for ex-
ample O—H and C-H vibrations in the solvent molecule.
This kind of process is obviously possible for all substrates
but is often much less efficient than physical quenching re-
sulting from charge transfer interactions.

Physical quenching resulting from favorable charge trans-
fer interactions was first demonstrated with various
amines.®>% This type of quenching may be represented as
follows:

103(*Ap+1Q 2'[Q%...0¢7]
23[Q%...057]

If the charge transfer complexes shown above are able to
dissociate to give separated ions this constitutes chemical
quenching, although the production of O; (superoxide) has
only been demonstrated for highly polar solvents such
as water and with compounds with exceptionally low ioniza-
tion potentials such as N, N, N', N'-tetramethyl-p-phenyl-
enediamine.® The temperature dependence of the rate con-
stants observed® for singlet oxygen quenching by strychnine
and DABCO in toluene has established complex formation
during the quenching process. The efficiency of quenching
by amines increases when the ionization potential of the
amine decreases, which is also the case for quenching by
phenols and sulfides which give similar Hammett plots.
Quenching by amines, phenols and, sulfides shows varying
amounts of chemical reaction.

Chemical reactions of singlet oxgen have been discussed
in detail in a number of reviews.®~"? Alkenes react to form
hydioperoxides, 1,2-dioxctanes, and endoperoxides, which
are often produced in the case of other substrates, for ex-
ample in the case of aromatic hydrocarbons, furans, etc. Re-
cent research’>"* has revealed that intermediates exist along
the reaction coordinate and there has been much speculation
concerning the nature of these intermediates. Since it is
known that tryptophan is one of the main targets when
05 (*A,) reacts with protein™’® there has been considerable

66,67

interest in studying rate constants for reaction of singlet ox-
gen with tryptophan in a variety of solvents. As with many
other amino acids’’ reactive quenching only accounts for
part of the total quenching of singlet oxygen observed. It has
been shown'® that singlet oxygen causes single-strand breaks
in DNA and that guanine is the nucleoside base from which
oxidative products are derived. As with all substrates it is
important to establish that particular products arise as a result
of reactions of singlet oxygen. It is hoped that this compila-
tion will help with establishing the importance of singlet
oxygen reactions in the photodegradation of dyes, pigments,
polymers, etc, as well as in harmful and/or beneficial photo-
oxidations in biological systems.

9. List of Abbreviations and Symbols

Excitation Methods

CL continuous laser photolysis
Cp continuous photolysis

CR chemical reaction

FP flash photolysis

MD microwave discharge

MP modulated photolysis

PL pulsed laser photolysis

PR pulsed radiolysis

Measurement Methods

Ac substrate consumption under steady-state condi-
tions

A'c reference substrate consumption under steady-
state conditions .

Ad time resolved substrate disappearance

A'd time resolved reference substrate disappearance

BCd triplet beta-carotene decay as a probe for singlet
oxygen decay

Ld luminescence decay

LI luminescence intensity under steady-state condi-
tions

Oc oxygen consumption under steady-state condi-
tions

Pa product appearance under steady-state conditions

P'a product appearance (from reference substrate)
under steady-state conditions

b time-resolved product buildup

P'b time-resolved product buildup (from reference
substrate)

Tb time-resolved thermal buildup

Other Symbols

A primary substrate

A’ reference substrate

A second reference substrate

B beta value including both B, and §;

By beta value for physical quenching of *0%

B beta value for chemical reaction

E, activation energy

AHF enthalpy of activation
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ves

Sensitizers,

Ac
2-ACN
ADC
ADPA
AES
AICl(tspc)
An

AnS

AOT

azine
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entropy of activation

activation volume

fraction of 10 quenched by A which reacts
rate constant including both k; and k;

rate constant for primary substrate, including
both &, and &,

rate constant for reference substrate, including
both &, and &,

first-order decay rate of singlet oxygen in solvent
first-order decay rate of singlet oxygen for
[S]—0

rate constant for reference substrate which is a
physical quencher

rate constant for physical quenching of 0%

rate constant for chemical reaction of 0%

ratc constant for reaction of 0% with scnsitizer
micelles

product of primary substrate

product of reference substrate

quantum yield of singlet oxygen formation
quantum yield of intersystem crossing

quantum yield of oxidation of substrate
reference substrate which is a physical quencher
rate of oxygenation

sensitizer

vesicles

Reference Substrates, and Medium Components

Acridine

2-Acetonaphthone :
Anthra[1,9-bc:4,10-b’ ¢ Jdichromene
9,10-Anthracenedipropionate ion
Anthracene-9,10-bis(ethanesulfate ion)
Chloroaluminum(IIl) sulfophthalocyanine
Anthracene

Anthracenesulfonate

Di(2-ethylhexyl) sulfosuccinate
2-Pivaloyl-4-phenyl-6-dicthylamino-8-mcthyl-
quinoxal-3-one

Azo dye 10 N-[3-(Aminosulfonyl)phenyl]-3-[(3-cyano-

BA
BChl
BDX
BHMF
BHT
Biph
BP

BR
Brij 35
BuOH
BXP
Car
CHD
Chl
Chr
Cor

5-hydroxy-1-phenylpyrazol-4-yl)azo]-4-
methoxybenzenesulfonamide
1,2-Benzanthracene
Bacteriochlorophyll
Benzo[1,2,3-k1:4,5,6-k' 1’ |dixanthene
2,5-Bis(hydroxymethyl)furan
2,6-Di-tert-butyl-4-methylphenol
Biphenyl
Benzophenone
Bilirubin
Polyoxyethylene(23) dodecyl ether
Butanol
Benoxaprofen
all-trans-Carotene
Cyclohexadiene
Chlorophyll
Chrysene
Coronene

CQ
CTAB
CTAC
CuTCPc
DABCO
DAP
DBrA
DCA
DCIA
DDAB
DDM

DLPC
DMA
DMAA
DMAO,
DMBA
DMDPA
2,5-DMF
DMF
DMHD
DMNO,
DNT

DODAC
DPA
DPB
DPBF
DPF -
DPPC
DTAC
Eos
Ery
ES
EtOH
FFA
Fl
FI*~
FIN,
FMN

Camphoroquinone
Hexadecyltrimethylammonium bromide
Hexadecyltrimethylammonium chloride
Copper(Il) tetracarboxyphthalocyanine
1,4-Diazabicyclo[2.2.2]octane
Dodecylammonium propionate
9,10-Dibromoanthracene
9,10-Dicyanoanthracene
9,10-Dichloroanthracene
Didodecyldimethylammonium bromide
Diazodiphenylmethane [1,1'-(Diazomethylene)
bisbenzene]

Dilauroy! phosphatidylcholine
9,10-Dimethylanthracene
N,N-Dimethylacetamide
9,10-Dimethylanthracene endoperoxide
9,10-Dimethyl-1,2-benzanthracene
1,4-Dimethoxy-9,10-diphenylanthracene
2,5-Dimcthylfuran

N, N-Dimethylformamide
2,5-Dimethyl-2,4-hexadiene
1,4-Dimethylnaphthalene 1,4-endoperoxide
1,8-Dinaphthalene thiophene
(Diacenaphtho[1,2-b:1',2"-d]thiophene)
Dioctadecyldimethylammonium chloride
9,10-Diphenylanthracene
1,4-Diphenyl-1,3-butadiene
1,3-Diphenylisobenzofuran
2,5-Diphenytfuran

Dipalmitoyl phosphatidylcholine
Dodecyltrimethylammonium chloride
Eosin (Tetrabromofluorescein)
Erythrosin (Tetraiodofluorescein)
Ergosterol

Ethanol

Furfuryl alcohol

Fluorene

Fluorescein

9-Diazofluorene

Flavin mononucleotide (Riboflavin-5'-phos-
phate)

GaCl(tspc) Chlorogallium(II) sulfophthalocyanine

GV
HA
HCD
3-HF
His
HP
HPD
HYP
Im
InH
MB
2M2B
MC 540
MCH
MDH
MeOH

Gilvocarcin V
Hypocrellin A
Heterocoerdianthrone
3-Hydroxyflavone
Histidine
Hematoporphyrin
Hematoporphyrin derivative
Hypericin

Imidazole

Indole

Methylene Blue
2-Methyl-2-butene
Merocyanine 540
Methylcyclohexane
Mesodiphenylhelianthrene
Methanol



“Met
MNPO,
#-MOP
MP
2M2P
MPDME
NAZ
NDPO,
NMTA
Np
NT2
{~octane
OMAPB
PBA
PBN
PEO
Per
Ph
Phen
PHO
Poly-RB
rp
PPDME
PrOH
PrPor
Pso
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- Methionine

4-Methyl-1-naphthalenepropionate endoperoxide
8-Methoxypsoralen .
Mesoporphyrin

2-Methyl-2-pentene

Mesoporphyrin dimethyl ester

Nitrazepam

1,4-Naphthalenedipropionate endoperoxide
N-Methylthioacridone
Naphthalene

Octaethylpurpurin ethyl ester
2,2,4-Trimethylpentane
2-Methylacetophenone biradical
1-Pyrenebutyrate ion
Phenyl-N-tert-butylnitrone
Polyethylene oxide

Perylene

Pheophytin

Phenanthrene

Phenalen-1-one

Polymer supported Rose Bengal
Protoporphyrin

Protoporphyrin dimethyl ester
Propanol
2,7,12,17-Tetrapropylporphycene
Psoralen

Pt(DHBA)(DPA) Platinum(II) (3,4-dihydroxybenzoate)

(2,2'- dipyridylamine)

Pt(phen)(BCAT) Platinum(Il) (1,10-phenanthroline)

(tert-butylcatechol)

Pt(phen)(CAT)  Platinum(II) (1,10-phenanthroline)

(catechol)

Pt(phen)(DMT)  Platinum(II) (1,10-phenanthroline)

PTSA
Pur

py

Py

Pz

RB
RBCE

Ret

(3,4-dimercaptotoluene)

Pyrenetetrasulfonate ion

Purpurin

Pyridine

Pyrene

Phenazine

Rose Bengal (Tetrachlorotetraiodofluorescein)
Rose Bengal complexed with dicyclohexyl-
18-crown-6

all-trans-Retinal

RF Riboflavin

RF(OAc), Riboflavin tetraacetate

Rub Rubrene (5,6,11,12-Tetraphenylnaphthacene)

Rubi Rubicene {Benz[alindenol[1,2,3-hi]acean-
thrylene)

SDS Sodium dodecylsulfate

SiNC Bis(tri-n-hexylsiloxy)-(2,3-naphthalocyaninato)
silicon -

TAN 2,2,6,6-Tetramethy1piperidone-1—05(y1
TEMP 2,2,6,6-Tetramethylpiperidine
TEMPO  2,2,6,6-Tetramethylpiperidin-1-oxyl
TEMPOH 2,2,6,6-Tetramethylpiperidin-1-ol
TEMP-4-OH 2,2,6,6-Tetramethylpiperidin-4-ol

Tetr Tetracene (Naphthacene)
Th Thionine
THF Tetrahydrofuran

TMDT 2,6,10-Trimethyl-2,6,10-dodecatriene
TME 2,3-Dimethyl-2-butene (Tetramethylethylene)
T(m-HOP)P Tetra(3-hydroxyphenyl)porphyrin

™S a,3,B-Trimethylstyrene
TPBC trans-Tetraphenylbacteriochlorin
TPP Tetraphenylporphyrin

H,TPPS*" Tetra(4-sulfonatophenyl)porphyrin

Triton X-100 Polyoxyethylene(10)4-(1,1,3,3-tetramethyl-
butyl)phenyl ether

TTMPP  Tetra(3,4,5-trimethoxyphenyl)porphyrin

TTT Terthiophene

UP Uroporphyrin 1

VD, Vitamin D;

Zn(pc) Zinc(IT) phthalocyanine

Zn(pc)(py), Zinc(Il) phthalocyaninebis(pyridine)

Zn(tspc)  Zinc(Il) sulfophthalocyanine

ZnTPP  Zinc(l)) tetraphenylporphyrin
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TaBLE 1. Decay constants for singlet oxygen in various solvents.

No. Solvent kg T (Vky) Method Comument Ref.
™ ON
1.1 Acetone
2.0x 10* 51x107°  PL/Ld-2 S = MB, TPP or PHO. 92E256
1.9x10* 54x107°  PL/Ld-2 $ = HVD and PPDME. 92E274
2.6x10* 3.8x10  PL/Ld-2 S=RB. 89E324
23x10% 43x107°  PL/Ld-2 S =TPP. 89E324
24 x10* 41%x107°  PL/Ld-2 S=MB. 89E700
2.2x10* 46x10~  PL/Ld-2 S=RB. 89E700
2.1x10* 48x107°  PL/L4-2 S=HP. 89E700
2.0x 10* PL/Ld-2 S=Ac. 87E466
1.8x10* 55x10”°  PL/Ld-2 S=An. 87E668
2.1x10% 47x107°  PL/Ld-2 S=An. 87E959
2.5x 104 40x10~°  PL/Tb-3 S=An 85E591
2.0x 10" 4.7%x10°° PL/TD-3 S = ZnTFF. 85ES91
2.0x10* 50x107  PL/Ld-2 §=2-ACN. 84E066
40x10*  25x10°  PL/TH-3 S=Ery. 83A050
3.3 x10* 3.0x107  PL/Tb-3 S=TPP. 83A050
2.0x10* 50x10°  PL/Ld-2 $ = HPDME 83A223
2.1x10* 47%x107°  PL/LA-2 S = MPDME; no change in kat 7= 192 to 295 83E235
K. 82E106
2.0%10* 51x10°  PL/Ld-2 S = Sulfo- and carboxyanthracenes. . 83E844
22 x10* 46x10°  PL/L4-2 S =MPDME 83F196
2.8 x10° 3.6 x107° PL/AU-8 5= An; A=DPBF 82A349
2.6 x10* 39x10°  PL/Ld-2 S=MB. 82E104
2.5x% 10* 40x107%  PL/Ld2 S=RB. 82E104
2.0x 10* 51x10°  PL/Ld-2 S=TPP. 82E104
1.5x10* 6.5x1075  PL/LA2 S=HP. 82E105
2.6x10* 3.9%1075 CP/LI-12 S = Benz[de)anthracen-7-one, phenalenone or  82E329
fluorenone; rel. to k3 =4.0 X 1057t in
benzene.
1.8x10* 55x107°  PL/Ad-5 S =2-ACN; A = DPBF, cor. for k. 81A287
2.0 % 10* 51x107°  PL/Ld-2 S = PAMPDME. 81E398
83E818
79E846
2.0x% 10* 50%1075  PL/Ld-2 S =TPP. 81E631
2.4x%10% 42x107  PL/Ad-8 S=MB, A =DPBF. 76F903
4x10* 3% 1077 PL/Ad-5 S=MB, A = DPBF. 727260
1.2 Acetone-dg
1.0x103 99x10™%  PL/ILd-2 S =MB, TPP or PHO. 92E256
1.6x10° 6.4x10™  PL/Ld-2 S = RB; varied {S] and extrapolated to [S]=0. 89E324
82x10° 12x107%  PL/TD-3 S=An. 85E591
1.7 x 103 58x10™*  PL/Ld-2 S = HPDME. 83A223
1.2x10° 86x10%  PL/Ld-2 S =MB, RB or TPP. 83E398
26x%10° 39%x 107 PULLdA-2 S = PAMPDME. 83E818
12x10° 84x10™  PL/Ld-2 S=HP, 82E105
1.4x10° 6.9%x10%  PL/ALd-2 S = MPDME. 82E106
83E235
13x10° 7.7 %107 CP/LS-12 S = Benz{de)anthracen-7-one, phenalenone or  82E329
fluorenonc; rel. to kg =4.0% 10?571 in
benzene.,
1x10° 8x 107 PL/Ad-5 § =2-ACN; A = Rub; cor. for kg. 81A287
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TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent kg4 T (lll}d) Method Comment Ref.
™ ®)
1.3 Acetonifrile
14%10* 71%x107°  PLAd2 S=DCA. 93A244
1.3%10% 7.7 %1075 PL/Ld-2 S = Ac. 03A244
14x10* PL/Ld-2 S = Chr; rate decreased linearly with magnetic 93E183
field strength, by 4-7% at 21kG.
1.6 x 10* 60x10°  PL/Ld-2 S = Ru(bpy)s*. 92A095
1.3x10* 77x107°  PL/L4-2 S =MB, TPP or PHO. 92E256
1.3 x 10 80x10°  PL/Ld-2 S = 1-MeNp. 91E297
1.3 x 104 PL/Ld-2 S=Ac. 89A099
1.3x10* 7.5x107 PL/Ld-2 S = OMAPB:; extrapolated to zero laser dose.  89A241
1.2x10% 83x10°  PL/Ld-2 S=RB or H,TPPS*. 89A322
930041
3.0x 10* 33x10°  PL/Tb-3 S = (CgHs),CO. 89E232
1.8x 104 55x10°  PL/Ld-2 S=RB. 89E324
1.7 x 10* 6.0%x107°  PL/Tb-3 S=Ac. 882155
1.5x10* 67x107°  PL/Ld-2 S = Np, Biph, or FL. 87E234
1.2x10* PL/Ld-2 S=Ac. 87EA66
1.8x10* 55x10”  PL/Ld-2 S=An. R7E668
12x10° . 87x10”°  PL/Ld-2 § = RB; from high intensity photolysis; M=  87F333
0,*.
1.9x10* 54x%107 PL/Ld-2 l02"‘ from 9,10-diphenylanthracene 86F337
endoperoxide.
2.1x10% 48x10  PL/Tb-3 S=An. 85E591
1.8x10% 56x107  PL/Ld-2 S=2-ACN. 84E066
2.8x10% 3.6x10°  PL/Tb-3 S =Ery. 83A050
1.7x10* 58x10°  PL/L4-2 S = HPDME. 83A223
1.6x10* 64x107  PL/Ld-2 S = MPDME. 83F196
2.9x10* 3.5x10°  PL/Ad-8 S=An; A=DPBF. 82A349
1.6 x 10* 61x10°  PL/L4-2 S=RB. 82E104
1.5x10° 6.8x10°  PL/Ld-2 S=MB. 82E104
1.8 x 10* 54x10°  PL/Ld-2 S =MPDME. 82E106
83E235
1.7x10% 5.8x107 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or  82E329
fluorenone; rel. to kg = 4.0 x 10* s in
benzene.
1.1x10* 92x107°  PL/Ad-S S =2-ACN; A = DPBF; cor. for kg. 81A287
1.8x 10 57x107°  PL/Ad-8 §$=MB, A =DPBF. 76F903
3x10* 3x107° PL/Ad-5 S =MB, A =DPBF. 727260
14 Acetonitrile/Water (50:50)
6.7 x 10 15%x10 ° PL/LA-2 S = Y-Anthracenemethanol. Y3HU6Y
4.5x10* 22x107°  PL/Ld-2 S=RB. 93R059
1.5 Acetonitrile-d;
9.0 x 10 1.I1x107° . PL/Ld-2 S=Chr. 93E183
8.2 x 10 12x1073  PL/Ld-2 S =RB or H,TPPS* 89A322
930041
6.7 x 10? 1.5%x1073  PL/ALA-2 S=Pz 89E597
1.7x10° 6.0x10%  PL/Ld-2 § =RB; from high intensity photolysis; M=  87F333
0,*.
93x10% 1.1x10™*  PL/Tb-3 S=An. 85E591
1.6x10° 62x107%  PL/Ld-2 S = HPDME. 83A223

681



682

WILKINSON, HELMAN, AND ROSS

TABLE Lo Decay comant. tos singlet oxygen in various solvents. — Continued
E)ﬁ I-:\;;»I\‘rmn ky vk Mclh.od Comment Ref.
s h (%)
1.5 Acetonitrile-d; — Continued
2.3%103 44x10™*  PL/LA-2 S =MB, RB or TPP. §3E398
1.7x 10° 6.0x10™*  PL/Ld-2 S = MPDME. 82E106
83E235
1.1x 103 95x10™  CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or  82E329
fluorenone; rel. to ky=4.0x 10*s7} in
benzene.
8 x 10% 1x1073 PL/Ad-5 $=2-ACN; A = Rubj; cor. for k. 81A287
1.6 Acetophenone
3.8x10* PL/Ad-5 S =MB; A = DPBF. 83A371
83A006
1.7 Benzene
3.2 %10 3.1x107°  PL/Ld-2 S = TPP; AV} =-8.3 cm® mol™!; studied from  93A017
0.1 MPa to 250 MPa.
3.3x 104 3.0x107  PL/Ld-2 S=Ac. 93A244
3.3 x10* 3.0x107°  PL/Ld-2 S =Chr. 93E183
3.3x10* 3.0x107°  PL/Ld-2 S =MB, TPP or PHO. 92E256
3.3x10% 3.0x10°  PL/Ld-2 S="TPP. 92E555
3.4x10% PL/Ld-2 S="TPP. 92F251
32x10* 3.1x10°  PL/Ld-2 §=1-MeNp. 91E297
3.3x10% 3.0x10°  PL/Ld-2 S = Np, Pz and BP. 90A328
32x10% 31x107  PL/Ld-2 $ = Por. 90E374
3.2x10% 3.1x10°  PL/Ld-2 S=An. 90E400
7.4%10* 14x10°  PL/d-2 S=CHD. 89A235
3.3x10* 3.0x10°  PL/ALd-2 S =TPP. 89A322
930041
3.9x10* 26x107°  PL/Ld-2 S=Ac. 89E324
3.2x10* 3.1x107°  PL/Ld-2 S=TPP. 89E388
3.1x10% 32x10°  PL/Ld-2 S ="TPP. 89ET700
~34x10*  -29x107°  PL/Ad2 S = (C¢Hs),CO. 88E452
32x10* 31x10°  PL/Ld-2 S=TPP. 88F503
3.3x 10 3.0x10°5  PL/Tb-3 § = (C¢H;5),CO. 887155
3.0x 10* 33x107°  PL/Ld-2 S=TPP. 87E055
3.1x10* 3.2x 1073 PI/1.d4-2 S=Np, Rp, or Fl. 87E234
3.3x10* PL/Ld-2 S =Ac. 87EA66
3.3x10* 3.0x107°  PL/Ld-2 S=An. 87E668
3.6 % 10* 2.8 1075 PL/Ld 2 S =An. 87E959
29x10* 3.5%107%  PL/L4-2 S = SiNC; reversible energy transfer with 87R032
sensitizer proposed.

L 41x10° PL/Ad-8 S=PP; A = DPBE. 85A124
3.4x10* 29x10°  PL/Tb-3 S = ZnTPP. 85E591
3.3x10% 3.0x10°  PL/Tb-3 S=An. 85E591
3.2 x10* 31x10°  PL/Ld-2 S$=2-ACN. 84E066
4.0x 104 PL/AG-5 §=2-ACN; A = DPBF. 84F005
43 x10* 23x10°  PL/Tb-3 S =TPP. 83A050
3.2x10* 31x10°  PL/Ld-2 S = HPDME. 83A223
3.1x10% 32x107%  PL/LG2 S =MB, RB or TPP, 83E398
3.4x%10* 29x10”°  PL/Ld-2 S = MPDML. 83F196
3.7x 10% 27x10°  PL/Ld-2 S = MPDMI:. 82E106

83E235

4 BPhwe Nham BReof Nata Ual 94 Ma 2 100K



RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 683

TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued

No. Solvent k4 T (l/ky) Method Comment Ref.
™ )

1.7 Benzene — Continued

3.5x 10 28x10°  PL/Ad-S §=2-ACN; A = DPBF,; cor. for kg. 31A287
3.3 % 10* 3.0%10°  PL/L4-2 S = PAMPDME. 81E398

83F818

79E846
4.0% 10* PL/Ld-2 S=An. 80A143
3.7 x 10* 27%107  PR/Ad-5 S =Np, A=DPBF. 78E263
4.1x10% PL/BCd-11  S=An,Q=Car. 78F276
3.7x10% 27x10°  PL/Ad-8 S=MB, A =DPBF. 76F903
41x10* PL/ACd-11  S=An, Q=Car. 737438
3.9x10* PL/Ad-8 S=An, A=DPBF. 737438
4x104 2x107 PL/Ad-5 S=MB, A = DPBF. 727260

1.8 Beunzene (wic)

5.0x10* 20x10°  PL/Tb-3 S = Ery: reverse micelles contg. 0.04 mol L™ 83A050
DAP and 0.1 mol L™! water,

1.9 Benzene/Methanol (80:20)

4x10* 26x107°  PL/Ad-8 S=MB, A = DPBF. 737014
1.10 Benzene-dg
1.7 % 103 59%x10™  PL/Ld-2 S = Chr. 93E183
1.3 x 103 78x107*  PL/Ld-2 S = Cgg 0r Cyg. 93E301
1.5x 103 68x107%  PL/Ld-2 S = MB, TPP or PHO. 92E256
1.5x10° 65x10™*  PL/Ld-2 S =Np, Pz and BP. 90A328
15x10° 6.8x10™  PL/Ld-2 S=An. 90E400
15%103 PL/Ld-2 S =TPP. 89A331
1.6x10° 6.2%x10™  PR/Ld-2 §=2-ACN. 89E113
1.3x10° 79x10™  PL/Ld-2 S =TPP. 89E388
13x10° 7.7%x10™  PL/Ld-2 S=Pz. 89ES97
1.6x10° 63x10™%  PL/Ld-2 S =Pur. 89R044
2.6x10° 3.8x10™*  PL/Tb-3 S=An. 85E591
1.6 %103 6.3x107% PL/Ld-2 S = HPDME. 23A223
1.4x 103 70x107*  PL/Ld-2 S =MB, RB or TFP. 83E398
3.2x10° 3.1x107%  PL/Ld-2 S = PAMPDME. 83E818
1.6 =10 62x107%  PL/Ld-2 § = Cercosporin. 83R123
1.8 x 103 55x107%  PL/Ld-2 S = MPDME. 82E106
83E235
1.5% 103 68x 1074 CPTI-12 S = Renz[de]anthracen-7-one, phenalenone or  82E329
fluorenone; rel. to k4 = 4.0 X 1057 in
benzene.
1x10° 1x1073 PL/Ad-5 S =2-ACN; A = DPBF; cor. for kg. 81A287
2x%10° 7 %107 PL/Ad-5 S = 3,6-Bis(dibutylamino)phenothiaziniom  81A287
bromide; A = Rub.
2.8x10* 36x107°  PL/Ad-8 S =MB, A = DPBF. 76F902
1.11 Benzene-d¢/Benzene (95:5)
4.0%10° 25x10™  PL/Ld-2 S ="TPP. 89A322
93U041

1.12 Benzonitrile
2.5% 10 PL/Ld-2 S = Ac. 87EA466
3.1x10* PL/Ad-5 S=A=Rub; . 83F075

Aol . mI ... F_e P_a_. V-t MAA Aa A 2ANE
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TABLE 1. Decay constants for singlet oxygen in various solvents. — Continued .
No. Solvent Ky T (1/ky) Method Comment Ref.
s™ ®)
1.13 Bromobenzene
2.4x10* 42x107%  PL/Ld-2 S="TPP. 89E388
2.0x 10* PL/Ld-2 S=Rub. 87E466
2.0 104 5.0% 1073 PL/Ld-2 S =MB, RB or TPP. 83E398

1.14 Bromobenzene/Methanol (80:20)

43x10* 23x10°  PL/Ad-8 S=MB, A =DPBF. 737014
115 Bromobenzene-ds

7.4 % 10° 14x10°  PL/Ld-2 S =TPP. 89E388

12x10° 81x10™ PI/Td-2 S =MR, RR or TPP 83E308

1.16 Bromoform

59x10° 17x10™  PL/Ld-2 S = PAIMPDME. 81E398
83E818
2x10* 5x1075 PL/Ld-2 S = PAMPDME. 79E846
1.17 Bromopentafluorobenzene
46 0.022 MP/Ld-2 S =TPP. 89E388
1.18 1-Bromopropane
1%x10° 1x1075 PL/BCd-11  S=An,Q=Car. 76F902
1x10° 8x107® PL/Ad-8 S$=MB, A =DPBE. 76F902
1.19 1-Butanol
5.7 x 10* 1.8 x10°5 PL/Ld-2 S=An 87E668
57x10* 1.8x107°  PL/Ld-2 S = HPDME. 83A223
52x10* 1.9x107°  PL/Ad-8 S=MB, A =DPBF. 737014
1.20 2-Butano}
62x10°  16x10°  PL/ILd-2 S=RB. 89E324
5.1x10% 20x10°  PL/Ld-2 S = HPDME. 83A223
1.21 2-Butoxyethanol
~3.8x10° MD/Ac-33  A=Rub, Q=DABCO. Assumed ko=34x 727319
10’ Lmol™ s~ and k5 = 7.0 x 107 L mol ™!
s T=273K.
1.22 Butylbenzene
4.0x10* 25107 PL/LA-2 S = 0,:solvent CT state. 90E220
1.23 Carbon disulfide
22 0.045 MP/Ld-2 $=MB, TPPor PHO; ky= 1357 for [0,] < 92E256
10~ mol L1,
34 0.029 MP/Ld-2 S="TPP. 89A400
29 0.034 MP/Ld-2 S=TPP. - 87E658
6.6 x 102 15%x10  FPLd-2 S =Per. 82A322
5x10° 2x107* PL/Ad-5 S =MB, A = DPBF, k, cor. for 1% MeOH 727260
content.

1.24 Carbon disulfide/Methanol (98:2)

40x10° 25x10™*  FP/Ad-5 S=MB, A=DPBF. 737334
1.25 Carbon tetrachloride
17 0.039 MP/LA-2 S=MB, TPPor PHO; k; =785 for [0,] < 92E256
1075 mol L.
1.3x10% 77x10%  PL/Ld-2 S=TPP. 89A322
93U041
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RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION

TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent k4 T (kg - Method Comment Ref.
™ ) ‘
1.25 Carbon tetrachloride — Continued
36 0.028 FP/Ld-2 S = PdAMP; very dilute soln. 88E018
36 0.028 PL/Ld-2 S =TPP. 88F503
36 0.028 PL/Ld-2 S=Pha. 88R193
11 0.087 MP/Ld-2 S = TPP. 87E658
1.0x 10° 1.0x10°  PLAd-2 S=An. 87E668
36 0.028 PL/L4-2 S =TPP. 86F316
1.1x10° 9.0x10%  PL/Ld-2 S =TPP. 82E104
32 0.031 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; rel. to ky = 4.0 x 10* s7! in
benzene.
38 0.026 PL/Ld-2 S = PAMPDME. 81E398
‘ 79E846
38 0.026 PL/Ld-2 S = TPP. 81E631
38 0.026 PL/Ld-2 § = PAMPDME or MPDME; decay at 1272 or  80E558
1588 nm.
36 0.028 PL/Ld-2 S=Ret. 79F463
126 Carbon tetrachiloride/Methanol (98:2)
33x10° PL/Ad-5 $=MB; A =DPBF. 83A006
32x10° 3.1x10™  FP/Ad-S S=MB, A =DPBF. 78E238
1.27 Chlorobenzene
23x10* 43x10°  PL/Ld-2 S =TPP. 89E388
23x%10* PL/L3-2 S=Ac. 87E466
22x10* 45x10°  PL/Ld-2 S=An. 87E668
22x10* PL/Ad-5 § =MB; A = DPBF. 83A371
83A006
2.0x10* 51x1075  PL/L4A-2 S = MB, RB or TPP. 83E398
2.4%10* 42x10°  PL/Ld-2 S = PAMPDME. 81E398
83E818
1.28 Chlorobenzene-ds
8.3 x 102 12x107%  PL/L4-2 S =MB, RB or TPP. 83E308
1.29 Chloroform
4.4 %10 23x10™*  PL/L4-2 S =MB, TPP or PHO. 92E256
6.0 x 10 17x10*  PL/L4-2 S = HVD and PPDME. 92E274
4.0x10° 25x10™%  PL/Ld2 S="TPP. 90E731
92R076
3.8x103 26x10™*  PL/Ld-2 S ="TPP. 89E700
50x10° 20x10%  PL/Tb-3 S=Paz. 887155
40x10° 25x10™*  PL/Ld-2 S=An. 87E668
1.6x10* 62x105  PL/Tb-3 S =TPP. 83A050
40x10° 25x10™%  PL/Ld-2 S =MB, RB or TPP. 83E398
63 % 10° 1.6x1074 CP/LI-12 S = Benz{de]anthracen-7-ane, phenalenone or 828329
fluorenone; rel. to kg =4.0x 10* sl in
benzene.
24x10° 41x10%  PL/AG-S S =2-ACN; A = DPBF; cor. for ks. 81A287
40x10° 25x107%  PL/Ld-2 S =P PAMPDME. 81E398
83E818
79E846
492 %103 24%x107% PL/Ld-2 S = PAMPDME or MPDME; decay at 1588 R0E558

nm.
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TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent k4 T (k) Method Comment ) Ref.
™ ()
1.29 Chloroform — Continued
9.0x 10 PL/Ad-5 S=MB, A =DPBF. 78F061
4x%103 2x107 PL/Ad-8 §=MB, A=DPBF. 76F903
2x10* 6x107 PL/Ad-5 S =MB, A =DPBF. k, decreases by 50% on 757088

lowering the temperature from 298 to 223K.

130 Chloroform/Ethanol (50:50)
3.0x 104 33%x107°  PL/Ld-2 S = Zn(pc)(py),. 92E654

131 Chloroform-d

1.4 x 10 70x107°  MP/Ld-2 S=MB, TPPor PHO; ky=1.1x 10?5 for  92E256
10,1 <10° mol L.

1.1x 102 94x107  MP/Ld-2 S=TPP. 87E658
1.6 x 103 64x107*  PL/Ld-2 S =MB, RB or TPP. 83E398

2.8 x10? 3.6x1073 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or  82E329
fluorenone; rel. to kg =4.0x 10*s7L in

benzene.
28x 102 3.6x% 1073 PINM4- S = Renz[delanthracen-7-one, phenalenone or  82E320
fluorenone.
1x10° 9%x10™* PL/Ad-5 S =2-ACN; A = Rub; cor. for kg. 81A287
12x10% 84x107*  PL/Ld-2 S = PAMPDME. 81E398
83E818
79E846
3x10? 3% 107 PL/Ad-5 S=MB, A=DPBF. 757088
1.32 Chloropentafluorobenzene
41 0.024 MP/Ld-2 S =TPP. 89E388

133 Chlorotrifluoromethane
1.0x 10° 1.0x1073 PL/Ad-5 S =MB, A = DPBF, k; cor. for 1-2% MeOH 757088

content.
134 Cyclohexane
43x10* 23x107°  PL/Ld-2 S =MB, TPP or PHO. 92E256,
43x10* 23x107°  PL/d-2 S = 1-MeNp. 91E297
4.2x10" 24x10°° PL/LA-2 S =2-ACN. 90NU78
43%x10* 24x107°  PL/Ld2 S =Np, Bp, or Fl. 87E234
52x10* PL/Ld-2 S=Ac. 87EA66
5.0x10* PL/Ad-5 $=2-ACN; A = DPBF. 84F005
5.0x 10* 2.0x107°  PL/Tb-3 S =TPP. 83A050
43x10* 23x1075  PL/LA-2 S =HPDME. 83A223
- 5.0x10* 20x10°  PL/Ad-8 S=An; A =DPBF. 82A349

59%x10% 1.7x 107 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; rel. to k3 =4.0x 104s71in

benzene.
43x10* 23%x10°  PL/Ld-2 S = PAMPDME. 81E398
59x10* 17x107°  PL/Ad-S S =MB, A = DPBF, k, cor. for 2% MeOH 727260
content.

1.35 Cyclohexane (mic)

59x10% 1.7x1073 PL/Tb-3 S = Ery; reverse micelles contg. 0.04 mol L™ 83A050
DAP and 0.1 mol L™! water.

1.36 Cyclohexane-d;,

2.2 x 10 45%x 1074 PL/Ld-2 S = Chr; from high intensity photolysis; M= 87F333
]
04,



RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION

TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent ky T (1/ky) Method Comment Ref.
™ ()
136 Cyclohexane-d;, — Continued
3.1x10° 32x107* CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or  82E329
fluorenone; rel. to ky =4.0x 10*s7lin
benzene.
1.37 Cyclohexanol
6.6 x 104 15%x10°  PL/Ld-2 S = HPDME,; T = 308K. 83A223
6.3 x 10* 1.6x10°  PL/Ad-8 S =MB, A = DPBF. 76F903
1.38 Decane
3.6 104 2.8 %1075 PL/Ld-2 S - TPP. 83A223
139 Decyl alcohol
56x10% 1.8x10  PL/Ld-2 S = HPDME. 83A223
1.40 Deuterium oxide )
1.8x10* 55x107°  PL/Ld-2 S = Ru(bpy);*; pH = 6.8. 92A095
1.5x10* 6.8%x107°  PL/Ld-2 S =MB, TPP or PHO. 92E256
1.8x10* 55x10°  PL/Ld-2 S = H,TPPS*", CAPcS, SiTPPSCL,*" or 90A022
ZaPCS*; Soln. contg. 2 X 10~3 mol L™!
phosphate buffer and 1% NaCl wt/wt.
1.7x10* 6.0x107°  PL/Ld-2 S = 4-Thiouridine. 90E312
1.4x10* 7.0x107°  PL/Ld-2 S =RB or H,TPPS*"; pD = 3. 89A322
930041
1.6x10° 6.4%x107°  PL/Ld-2 S =RB, TPP or H,TPPS*"; 1.0 mol L™! NaOD. 89A322
930041
1.5x10* 6.8x107  PL/Ld-2 S =MB. 89E388
1.6x10* 6.1x107  PL/Ld-2 S = Chlorin eg; pD = 8.1. 89E505
15x10°  65x10°  PL/Ld2 S=HP. 89E700
1.4x 10 7.0x10  PL/Ld-2 S =MB. 89E700
1.9 x 10* 52x107  PL/Ld-2 S = AICI(tspc); pH =7. 89R092
1.7 x 10* 60x10”°  PL/ALd-2 S = Ru(bpy);2*; pH = 7; O, saturated. 88A105
1.7 x 10* 58x10°  PL/ALdA-2 S=2-AnS;pH=17. 88A308
1.5x10% 6.7 %1073 PL/Ld-2 § = H,TPPS*. 88F503
1.5 x 104 6.8x107  PL/Ld-2 S=UP. 87E234
1.7x10* 60x10™  PL/Ld-2 S =H,TPPS*. 87E941
1.5x 10" 6.7x107% PL/LA-2 S=RF;pD=7. 87F290
1.7 x 10* 59x10™ . PL/Ld-2 S =H,TPPS*; pH ="7. 86A198
1.6x10* 63x107°  PL/Ld-2 10,* from NDPO,. 86A264
1.6x10* 63x107°  PL/Ld-2 $ = C¢HsCO;. 86A264
1.5 x 10* 6.7%x107°  PL/Ld-2 S = H,TPPS*, 86F316
1.5%10* 68x107  PL/Ld-2 S = H,TMpyP*. 84E296
1.8x10* 55x107  PL/Ld-2 S = H,TPPS*. 83A223
23x10* 44x107°  PL/AL4-2 S =H,TPPS*. 83E756
2.3 x 104 44x10°  PL/LA-2 S = PATPPS*. 83E818
1.5x 10 6.7x10°  PL/Ld-2 S = Sulfo- and carboxyanthracenes. 83E844
1.9x 10 54%107  PL/Ad-5 S =PBA; A = Crocetin; pD = 8.4, 82A204
1.7 x 104 58x107  PL/Ld-2 S=MB. 82E104
1.5x10* 68x107°  PL/Ld-2 S=RBorTh. 82E106
83E235
~22%x10*  ~45x107  PL/Ld-2 S=HP. 81E704
1.9 % 10* PL/Ad-S S =MB; A = ADPA. 80A205
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TABLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent kg4 T (V/ky) Method Comment Ref.
) ®
1.41 Deuterium oxide (mic)
1.6x10% 6.1x105  PL/Ld-2 S = Chlorin eg; pD = 8.1; Soln. cont. 10> mol ~ 89E505
L Triton X-100.
2.1x10* 49%x1075  PL/Ad-S S =HYP; A = DPBF; BRIJ 35 micelles. _88N343
2.8x10* 36x107°  PL/Ld-2 S = Ppb a; Triton X-100 micetles. 88R193
23 x10% 43x1075  PL/Ld-2 $=UP; 0.5 mol L™ SDS. 87E234
1.8x10° 57x10°  PL/A4-2 S = H,TPPS*; 10”2 mol L™! SDS. 83N084
1.8x10° 56x107°  PL/Ld-2 § =H,TPPS*; 102 mol L™! CTAB. 83N084
1.9x 10° 52%x107°  PL/Ld-2 S = H,TPPS*; 0.1 mol L™! Brij. 83N084
2.9x%10° 3.5%x10°  PL/Ld-2 § =H,TPPS*; 1072 mol L™! DDAB. 83N084
1.6x10° 62x107  PL/L4-2 S = H,TPPS*; 10~ mol L™ HSA. 83N084
3.1x10% 32x107°  PL/Ld-2 S = H,TPPS*; 20 mg/mL Triton X-100. 83N084
2.2x10* 46x107°  PL/Ad-5 S =2-ACN; A = DPBF; vesicles (4.0 x 102 82N027
mol L™ DDAB).
2.3x10* PL/Ad-5 S = MB or MB-tetrol; A = DPBF; vesicles 82N027
(4.0x 1072 mol L™} DDAB).
3.8 % 104 . 2.6% 1075 PL/Ad-5 S =2-ACN; A = DPBF; 0.1 mol L Brij 35. 79N041
4.7 x10* 22x10°  PL/Ad-5 § =2-ACN; A = DPBF; 0.1 mol L™ Igepal T9NO041
CO-660.
43x10* 24x107°  PL/AG-S $ =MB; A = DPBF; 0.1 mol L™ Igepal CO-  79N041
660.
2.1x10* 48x107°  PL/Ad-S S =2-ACN; A = DPBF; 0.1 mol L™} sodium  79N041
"laurate.
1.9 x 10% 54x107°  PL/Ad-S S =MB; A = DPBF; 0.1 mol L™} SDS. 79N041
1.9 x 10* 54x107°  PL/Ad-S S =2-ACN; A = DPBF; 0.1 mol L™! SDS. T9N041
1.9 x 10* 54%x10°  PL/Ad-S S =MB; A = DPBF; 0.1 mol L™! CTAB. 79N041
1.7x 10 57x107°  PL/Ad-S $=2-ACN; A=DPBF;0.1 mol L"! CTAB.  79N041
42x10* 24%107°  PL/Ad-S $=2-ACN; A = DPBF; 0.1 mol L™! Igepal 79NO41
‘ CO-630.
2.8x10* 36%x10°  PL/Ad-8 S =MB, A = DPBF; 0.1 mol L™ CTAB. 78E143
3.0x10* 33x107°  PL/Ad-8 § =MB; A = DPBF; pD = 7.1; 0.1 mol L™ 78E143
: SDS. :
3.3 x10% PL/Ad-5 S =2-ACN, A = DPBF; 0.1 mol L' sDs. 78E144
1.42 Deuterium oxide/Ethanol (95:5)
-2x10*  ~6x10°  PL/Ld-2 S=Ppba. 88R193
1.43 Deuterium oxide/Ethanol (70:30)
40x10°  25x107° . PL/Ld-2 S=HP. 86F316
1.44 Deuterium oxide/Ethanol (67:33)
’ 3.8x10% 26x105  PL/Ld-2 S = H,TPPS*. 88F503
1.45 Deuterium oxide/Methanol (50:50)
9.1x 10* 1.1x1075  PL/Ad-S S=MB, A = DPBF. 727027
146 1,2-Dibromotetrafluoroethane
32 0.031 MP/Ld2 . S=MB,TPPorPHO; ky=9.0s" for[0,]<  92E256
T 105 mol L7
20 0.050 MP/Ld-2 S =TPP. 89E388
147 1,1-Dichloroethane
1.4 x 10* 7.0%107° PL/Ld-2 $ = PAMPDME; Paper says ethylene 81E398
dichloride.
1.5%10* PL/Ad-5 §'=MB, A = DPBF. 78F061

.I. Phva: Chem: Ref. Data. Vol. 24. No. 2. 1995



RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION

TABLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent k4 T (Ukg) Method Comment Ref.
™ (s)
148 1,2-Dichloroethane
1.6 x 10* 63x107  PL/Ld2 S = HPDME. 83A223
1.6 x 10* 63x1075 PL/Ld-2 S = PAMPDME,; Paper says dichloroethane. 81E398
79E846
1.49 2,2-Dichloroethanol
2x10* 5%x107° PL/Ad-8 S=MB, A=DPBF. 76F903
1.50 Dichloromethane
1.1x10* 95x10°  PL/Ad-2 § =Cgg 0r Cyp. 93E301
1.0x10* 99x10°  PL/Ld-2 S =MB, TPP or PHO. 92E256
1.3 x10* 80x10°  PL/LJ-2 S =HVD and PPDME. 92E274
1.0x 104 1.0x10™*  PL/Tb-3 S=Pz 882155
12x10* 82x10™ PL/Ld-2 S=An. 87E668
1.9x10* 54x107°  PL/Tb-3 S =TPP. 83A050
12x10% 83x107°  PL/Ld-2 S =HPDME 83A223
1.8x10* 55x107°  PL/d-2 S=MPDME 83F196
1.0x10* 1.0x107*  PL/Ld-2 S="TPP. 82E104
1.7%10* 59%1075 CP/LI-12 S = Benz[delanthracen-7-one, ph ne or 82E329
fluorenone; rel. o kg =4.0x 10* s in
benzene.
L1x10*  9.1x10°  PLLd2 S = PAMPDME. 81E398
79E970
1.6 x 10* PL/Ad-5 S=MB, A=DFBF. 78F061
7.1 %10° 14x10™*  PL/Ad-8 S$=MB, A =DPBF. 76F903
1.51 Dichloromethane (mic)
1.9x10* 52x107°  PL/Tb-3 S = Ery; reverse micelles contg. 0.04 mol L™!  83A050
DAP and 0.1 mol L™! water.
1.52 Dichloromethane-d,
8.3x10° 12x10™ CP/LI-12 S = Benz[delanthracen-7-one, phenalenone or  82E329
fluorenone; rel. to ky = 4.0 x 10*s7 in
benzene. ’
1.53 Diethyl ether
3.1x10* 32x10°  PL/LA-2 S=Pha. 88R193
2.7 % 10* 37x1075  PLILA-2 S=An. 87E668
3.3x10* 3.0x107°  PL/Ld-2 S =HPDME. 83A223
2.9x10* 34x10°  PL/Ld-2 S = PAIMPDME. 81E398
79E846
1.54 1,3-Difluorobenzene
1.6 x 10* 62x107°  PL/Ld-2 S =MB, RB or TPP. 83E398
1.55 N,N-Dimethylacetamide
6.8 x 10* 15x107°  PL/Ld-2 S = HVD and PPDME. 92E274
1.56 N.N-Dimethylacetamide-dy
9.5x10° 1.0x10*  PL/Ld-2 § = HVD and PPDME. 92E274
1.57 Dimethyl adipate
3.1x10* 32x107°  PL/LA-2 5="rz 39E597
1.58 1,1-Dimethylethyl methyl ether
3.4x10* 29%x107°  PL/L4-2 S=TPP. 92A386
29x10* 35x105°  PL/Ld-2 S = HPDME. 83A223
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TasLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent &y T (1/kg) Method Comment Ref.
™ O]
1.59 N,N-Dimethylformamide
7.1x10* 14x107° PL/Ld-2 S =Chr. 93E183
53x10% 1.9%107° PL/Ld-2 S =HVD and PPDME. 92E274
40x10* 25x107°  PL/Ld-2 S=An. 87TE668

1.60 Dimethyl sulfoxide

-5.2x10% CP/Ac-16  S=RB, A =DPBF, A’ =2M2P. Measured B, 766072
=0.055 mol L™}, assumed k- in MeOH and
DMSO are the same, used f,-=0.15 and kg =
1.4x 10° 57! in MeOH.

~33x10* ~3.0x 107 Method not reported, may be direct method 74F643
given in ref. {719325].

1.61 14-Dioxane

4.8 x10* 21x107°  PL/Tb-3 S =TPP. 83A050
3.7x 10 27x107°  PL/Ld-2 S =HPDME. 83A223
40x10* 25%x10°  PL/Ld-2 S="TPP. 82E104
3x10* 3x107 PL/Ld-2 S = PAMPDME. 79E846
1.62 Dodecane
40x10* 25x107°  PL/Ld-2 S =TPP. 83A223
1.63 Epibromohydrin
2x 104 5x107° PL/Ad-8 $=MB, A=DPBE. 76F903
1.64 Ethanol
7.9 x10* 13x107°  PL/Ld-2 S=BPhea. 93R131
7.1x10* 14x1075  PL/Ld-2 S=HP. 89E700
6.3x10* 1.6x107°  PL/Ld-2 S=RB. 89E700
7.7x 104 13x107%  PL/Ld-2 S=MB. 89E700
7.1x10% 14x1075  PL/Ld-2 S = Zn(pc)(py),. 88A284
6.7 x 10* 15x10°  PL/Ld-2 S = H,TPPS*. 88F503
7.4x10* 14x107°  PL/Tb-3 S=HP. 87E054
72x10* 14x107°  PL/Ld-2 S=An. 87E668
8.3 x10* PL/AJ,PL-5 S =An; A=MDH. 87F541
8.3x10* 12x105  PL/Tb-3 S=An. 85E591
7.7 % 10* 13x10°  PL/Ld-2 S =2-ACN. 84E066
9.1 x10* 1.1x10°  PUTD-3 S = Ery. 83A050
6.5x10* 15x10°  PL/Ld-2 S = HPDME. 83A223
1.0x10° 96x107%  PL/Ld-2 S = PAMPDME. 81E398
83E818
79E846
~9.1x10*  ~1.1x1075 PL/Ld-2 S=HP. 81E704
1.0 % 10° 1.0x1075  PL/Ad-8 $=MB, A =DPBF. 76F902
5.3 x 10* 1.9x105  PL/Ad-8 S=MB, A =DPBF. 76F903
8x10* 1x1075 PL/Ad-5 S=MB, A = DPBF. 727260
1.65 Ethanol/Water (95:5)
2x10° 5x107° PL/BCd-11  S=An,Q=Car. 76F902
1.66 Ethanol-d
32x10* 3.1x10°  PL/Ld2 S = Zn(pc)(py)a- 88A284
33x10* 3.0x107°  PL/Ld2 S=HP. 87E054
3.4 x 10* 29%x107°  PL/Tb-3 S =HP, 87E054

1 Pleea Alnwe Daé Nadin Vial 24 NaA 2 100K



RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION

TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent kyg T(1/kg) Method Comment Ref,
=™ )
1.67 Ethanol-dg
5%10° 2x107* PL/Tb-3 S=HP. 87E054
43x103 23x10™%  PL/Ld-2 S =PdMPDME. 81E398 -
83E818
1.68 Ethyl acetate
22x%10* 45%x10°  PL/Ld-2 $=HVD and PPDME. 92E274
2% 10* 5x1075 PL/Ad-8 S=MB, A=DPBF. 76F903
1.69 Ethylbenzene
3.8x10* 26%x107° . PL/Ld-2 S = Oy:solvent CT state. 90E220
3.8 x 10 26x107  PL/Ld-2 S = An; 5% decrease in lifetime as T'increased 89E597
298 to 353K.
4.0%10* PL/Ad-5 S=MB; A=DPBF. 83A371
83A006
1.70 Ethylene glycol
13x10° 75%x107%  PL/Ld-2 $=HPDME. 83A223
1.71 Ethylene glycol/Methanol (50:50)
1.2x10° PL/Ad-8 S=MBorRB,A=DPBF, kp=16x10°s? 737014
when [DPBF] = 1.9 x 10 mol L™ and = 6.3
x 10 mol L1,
1.72 Fluorobenzene
2.3x 10 43x10°  PL/Ld-2 S =TPP. 89E388
2.2x10* PL/Ld-2 S=Ac. 87EA66
2.0x 104 49%x10°  PL/Ld-2 S =MB, RB or TPP. 83E398
1.73 Fluorobenzene-ds v
9.1 x 10° 1.1x107%  PL/Ld-2 §=MB, RB or TPP. 83E398
1.74 2-Fluoroethanol
6x10* 2x107° PL/Ad-8 §=MB, A=DPBF. 76F903
1.75 Formamide
1.5x10° 67x10%  PL/Ld-2 S=An. 87E668
1.76 - Furan
8.3 x 10" 1.2x10°° PL/LA-2 S = PAMPDME. B0E549
1.77 Heptane
3.4%10* PL/Ld-2 S=3-HF. 89E365
3.4x10* 29%x107°  PL/Ld-2 S=An 87E668
34x10* 3.0x10%  PL/Ld-2 S ="TPP. 83A223
3.6 x 10* 28x10°  PL/Ld-2 S = PAMPDME. 81E398
1.78 Heptane/Water (mic)
3.4 x10* PL/Ld-2 S = RB; reverse micelles contg. AOT. 83N171
1.79 1-Heptanol .
5.5x%10% 1.8x107°  PL/Ld-2 S =HPDME. 83A223
1.80 Hexadecane
4.1%10* 24%10°  PL/A42¥  S=TPP. 83A223
1.81 Hexafluorobenzene
2%10% 5x 107 PL/LA-2 5=Cg or Crg. 93E301
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TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent k4 T(l/ky) Method Comment Ref.
s™ (s) :
1.81 Hexafluorobenzene — Continued
48 0.021 MP/Ld-2 S=MB, TPPor PHO; ky=33s7! for[0,]<  92E256
1075 mol L7L.
40 0.025 MP/Ld-2 S =TPP. - 87E658
2.9%10? 34%x107°%  PL/Ld-2 S = Chr; from high intensity photolysis; M=  87F333
1
0,*.
2.6 x 10% 39%x107%  PL/Ld-2 S = MB, RB or TPP. 83E398
1.1 x 10? 9.4x1072 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or  82E329
fluorenone; rel. to ky = 4.0 x 10°s7Vin
benzene.
2x10° 6x107* PL/Ad-5 S=MB, A =DPBF, k, cor. for 1-2% MeOH 757088
content.
1.82 1,1,1,3,3,3-Hexafluoro-2-propanol
1.9% 10* 52x107%  PL/Ld-2 S=RB. 89E324
1.83 Hexane
3.2 x 10% 3.1%107% PL/L4-2 S=An. R7E668
3.2x10* 3.1x10°  PL/Ld-2 S=TPP. 83A223
3.3 x 10* 3.0x1075  PL/Ld-2 S = PAMPDME. 81E398
1.84 1-Hexanol
5.6 x10* 18x107°  PL/Ld-2 S = HPDME. 83A223
1.85 ITodobenzene
2.5x%10* 39x107%  PL/Ld-2 S =TPP. 89E388
42x10* PL/Ld-2 S =Rub. 87EA466
2.9x10* 35x10°  PL/LA-2 S = MB, RB or TPP. 83E398
1.86 Iodobenzene-ds
3.6x 10° 28%x10%  PL/Ld-2 S =MB, RB or TPP. 83E398
1.87 Todoethane
2.9x%10* 34x107°  PL/Ld-2 S = PAMPDME. 81E398
79E846
1.88 Iodomethane
2.7 % 10* 37x10°  PL/LA-2 S = PAMPDME. 81E398
79E846
1.89 JIodopentafluorobenzene
66 0.015 MP/Ld-2 S=TPP. 89E388
1.90 3-Iodotoluene
3.4 x10* 29%x10°  PL/Ld-2 S = PAMPDME. 81E398
. 83E818
191 Mesitylene
6.4x10* 16x10°  PL/Ld-2 S = TPP; AV% = -20.7 cm® mol}; studied from 93A017
0.1 MPa to 250 MPa.
6.7 x 10* 1.5x1075  PL/Ld-2 S=An. 90E400
1.92 Methano!
1.1x10° 95%x10°  PL/Ld-2 S =MB, TPP or PHO. 92E256
8.9x10* 1.1x10°  PL/Ld-2 S = T(m-HOP)P. 90R164
9.8x 104 1.0x10°  PL/Ld-2 S =RB or H,TPPS*. 89A322
930041
1.1x10° 9.0x10°  PL/Ld-2 S=MB and RF. 88A165



RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION

TABLE 1. Decay constants for singlet oxygen in various solvents. — Continued

No. Solvent &k, T (kg Method Comment Ref.
™ ) :
1.92 Methanol — Continued
1.0x10° 97x10°  PL/Ld-2 8 = C¢HsCO,". 86A264
1.0x10° 1.0x107°  PL/Ld-2 10,* from NDPO,. 86A264
1.0x10° PL/Ad-5 $=2-ACN; A =DPBF. 84F005
1.1x10° 90x10°¢  PL/TH-3 S =Ery. 83A050
9.6 x10* 1.0x1075  PL/d-2 S =HPDME. 83A223
1.0% 10° 1.0x10°  PL/Ad-8 S =An; A=DPBF. 82A349
~1x10° ~7x10%  PL/Ld-2 S=HP. 81E704
8.3x 10* 12x10°  PL/Tb-3 S = CH;COCOCH; A = 2,5-DMF. 80E606
1.1x10° PL/Ad-5 S=MB, A=DPBF. 78F061
1x10° 9x 107 PL/Ad-8 $=MB, A =DPBF. 76F902
9.7x10* 1.0x107°  PL/Ad-8 $=RB, A =DFBF. 737014
8.8x10* 1.1x10™  PL/Ad-8 $=MB, A=DPBF. 737014
1x10° 7x107 PL/Ad-5 §=MB, A=DPBF. - 719325
1.93 Methanol/Water (50:50)
3x10° PL/Ad-8 S=MBorRB,A=DPBF, kp=37x10°s1 737014
when [DPBF]=1.7x 105 mol L™  and = 5.5
x10° mol L1,
2.9%10° 3.5x10° ° PL/Ad-S S=MB, A=DPBE 727027
1.94 Methanol-d
4.1x10° 25x107%  PL/Ld-2 S=RB or H,TPPS*". 89A322
93U041
3.4x10% 29x107°  PL/Ld2 S =MB and RF. 88A165
3.6x10* 28x10°  PL/Ld-2 S§ = SnPPCl,. 88R194
3.1x10* 32x10°  PL/Tb-3 S=HP. 887155
2.5x10* 40x105  PL/Tb-3 S =Ery. 83A050
4.1x10* 25%x107°  PL/Ld2 S=MPDME 83F196
2.7x10* 37x107°  PL/Ld2 S=MB. 82E104
1.95 Methanol-d,
3.7x10% 2.7 %1074 PL/Ld-2 S=RB. 93A326
42x10°  24x10%  PLLd2 S=RB. 92F063
3.8x10° PL/Ld-2 S = H,TPPS* 89A331
44 x10° 23x107 PL/L4G-2 S = MB and RF. 8BAL65
44x10° 23x107%  PLMA42 S = HFDME 83A223
1.96 2-Methoxyethanol
9.3x10* 1.0x10°  PL/Ad-5 A=DPBF;S=MB. 87E690
1.97 Methyl benzoate »
3x 10 4x107° PL/Ad-8 S=MB, A=DPBF. 76F903
1.98 3-Methyl-1-butanol
54x10* 18x107%  PL/Ld-2 S=An. . 87E668
1.99 3-Methylpentane
3.1x10* 32x107°  PL/L4-2 S = HPDME. 83A223
1.100 2-Methyl-1-propanol
4.7 x10* 21x10°  PL/Ld-2 S=An. 87E668
47 x10* 21x10°  PL/Ld-2 S = HPDME. 83A223
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Tantri 1. Decay constants for singlet oxygen in various solvents. — Continued

. Solvent ky T (l/ky) Method Comment Ref.
6™ ©)

1.101 2-Methyl-2-propanol

3.2x 10 3.1x10°  PL/Ld-2 S = HPDME. 83A223
3.0x 10 34%107  PL/Ad-8 S=MB, A =DPBF. 737014
1.102 Methyl propionate
2.7 x 10* 37%x1075  PL/Ld-2 S =Chr. 93E183
2.6 x 10* 3.8x107° PL/Ld-2 S = An; 5% decrease in lifetime as Tincreased 89E597
298 to 353K.
1.103 Nonane
42x10* 24x10°  PL/Ld-2 S =TPP. 83A223
1.104 1-Nonanol
54x10* 1.9x10°  PL/Ld-2 S = HPDME. 83A223
1.105 1-Octanol
5.4x%10% 19x107°  PL/Ld-2 S =HPDME. 83A223
1.166 Oxygen
23 x10* PL/Ld-2 kgin 180, =507 T=77K. 84E289
1.107 Pentachloroethane
2.1x10° 48x10%  PL/Ld-2 S =PdMPDME. 81E398
22x10° 45x10%  PL/Ld-2 S = PAIMPDME or MPDME; decay at 1588 80E558
nm.

1.108 Pentafluorobenzene

3.2x10 32x10%  PL/L4-2 S = MB, RB or TPP. 83E398
1.109 Pentane

2.9x10* 35x10  PL/Ld-2 S =MB, TPP or PHO. 92E256

2.9 x 10* 35%x10°  PL/Ld2 S =TPP. 83A223

45x10* 22x10°  PL/L4-2 S = PAMPDME. 81E398
1.110 1-Pentanol

5.6 x10* 1.8x107 - PL/Ld-2 S = HPDME. 83A223
1.111 Perfluorodecalin

17 0.059 MP/Ld-2 S=MB, TPPor PHO; ky=3.257 for [O,] < 92E256

105 mol L7,

1112 Perfluoroethyl ether

9.1x 10 1.1x10%  CPLI12 S = Benz[deanthracen-7-one, phenalenone or  82E329
fluorenone; rel. to kg = 4.0 x 104 s in

benzene.
1.113 Perfluorohexane
15 0.068 MP/Ld-2 S = MB, TPP or PHO; ky = 4.7 s~ for [0, 92E256
107 mol L7,
20 PL/Ld-2 S = Phen; from delayed fluorescence of 88E775

phenanthrene attributed to singlet(oxygen)-
triplet(Phen) annihilation; 7= 200K.

10 0.096 MP/Ld-2 S =TPP. 87E658
1.114 Perfluorohexyl iodide
40 0.025 MP/Ld-2 S =MB, TPPor PHO; k4 = 19 5”1 for [O,] < 92E256
107 mol L1,
27 0.036 MP/Ld-2 S=TPP. 89E388

J. Phvs. Chem. Ref. Data. \ini. 24. Nn. 2. 1095
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TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent &y T(Uky) Method Comment Ref.
) (s)
1.115 1-Phenylethanol
4.6x10* PL/Ad-5 $=MB; A =DPBF. 83A371
83A006
1.116 1-Propanol
5.7 %x10* 1.8x107%  PL/Ld2 S=An. 87E668
6.1x10* 1.6x107°  PL/Ld-2 S = HPDME. 83A223
1.117 2-Propanol
4.5 x10* 22x10°%  PL/Ld-2 S=RB. 89E324
49x10* PL/Ld-2 S=Ac. 87E466
4.0x10* 25x107%  PL/Ld-2 S=An 87E668
45x10* 22x10°  PL/Ld-2 S = HPDME. 83A223
1.118 Propylene carbonate
33 x10* 3.0x1075  PL/Ad-5 A =DPBF; S = MB. 87E690
1.119 Pyridine
1.8x10° 57x10%  PL/Ld-2 S =RB or H,TPPS*", 89A322
93U041
6.5%10* 15x10°  PL/Ld-2 S = Chlorin €. 89E505
7.7 %10 13x107 PL/Ld-2 S=An. 87E959
7.1 x10* 14x107 PL/Tb-3 S =TPP. 83A050
5.9x10* 1.7x10°  PL/Tb-3 S =Ery. 83A050
6.3 x 10* 1.6x10  PL/Ld-2 S = PAMPDME. 81E398
79E846
6x10* 2x107° PL/Ad-8 S=RB, A=DPBF. 76F903
1.120 1,1,2,2-Tetrachloro-1,2-difluoroethane
24 0.042 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or  82E329
fluorenone; rel. to kg = 4.0 x 10%s7tin
benzene.
1.121 1,1,2,2-Tetrachloroethane
83x10% PL/AG-5 $=MB, A=DPBF. 78F061
1.122 Tetrachloroethylene
8.3 x 10? 12x1072  PL/d-2 S = PIMPDME. 81E398
7.7 x 10% 13x107  PL/Ld-2 S = PAMPDME or MPDME; decay at 1588 80E558
nm.
1.123 Tetradecane
4.0 x 10* 2.5x10°° PL/LA-2 S =TFP. 83A223
1124 124,5-Tetrafluorobenzene
6.5%10° 1.6x10™*  PL/Ld-2 S =MB, RB or TPP. 83E398
1.125 Tetrahydrofuran
4.8x10* PL/Ld-2 S=RB. 87EA66
43x10* 23x10°  PL/Ld-2 S=An. 87E668 .
5.4x10* 1.9x10°  PL/Tb-3 S=An. 85E591
5.0%10* 20x10°  PL/Ld-2 S =TPP. 82E104
33x10* 3.0x1075  PL/Ld-2 S = PAMPDME. 81E398
43x10* 23x10°  PL/Ad-8 S=RB, A =DPBF. 76F903
1.126 Toluene

3.4x10* 29x107 PL/Ld-2

S = TPP; AV} = -10.0 cm® mol™; studied from 93A017

0.1 MPa to 250 MPa.
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‘TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent £k, T(1/kg) Method Comment Ref.
™ )
1,126 Toluene — Continued
3.5%x10* 29x10°  PL/Ld-2 S=Ac. 93A017
3.4x10* 29x107  PL/Ld-2 S = Oy:solvent CT state. 90E220
3.6 x 10* 28x10°  PL/Ld-2 S=An. 90E400
3.4x10* 29x10°  PL/Ld-2 $=2-ACN; AH} =-1.7kI mol™!; studied at ~ 88A427
203-333 K.
3.5%x 104 PL/Ld-2 S=Ac. 87E466
3.4x10* 29x10°  PL/Ld-2 S=An. 87E668
4.0x% 104 25x10°  PL/Ld-2 $=2-ACN. 84E066
4.0x10* 25x107°  PL/BCd-11  S=An. 82A349
3.8x10* 26%x107°  PL/Ad-8 S=An; A =DPBF. 82A349
3.2x10* PL/Ad-5 S=A=Rub;. 82E072
3.7x10% 2.7%x107 CP/LI-12 S = Benz[delanthracen-7-one, phenalenone or  82E329
fluorenone; rel. to kg =4.0x 10* st in
benzene.
3.4x10% 29%x10°  PL/Ld-2 S = PAMPDME. 81E398
83E818
79E846
43 x10* 23x10°  CP/Ac-14  S=TPP;A=TME; Used ky =4x 10 L 80C002
mol!s7L.
4.0x10* PR/Ad-5 S=Np; A=DPBF; E, = ~2kJ mol™}; studied  79A106
at 222 to 333K. 78E263
5x10* 2x107 CP/Ac-16 S=A=DMA; compared with p=12x 10" 79F148
mol L™} in benzene where 7= 24 pis.
1.127 Toluene-dg
35x10° 28x107%  PL/Ld-2 S=Pz 89E597
3.2x10° 3.1x107* CP/LI-12 S =Benz[de}anthracen-7-one, phenalenone or 82E329
fluorenone; rel. to kg = 4.0 x 10% s~ in
benzene. '
3.1x10° 32x10%  PL/Ld-2 S = PAMPDME. 81E398
83E818
79E846
1.128 2,2,2-Trichloroethanol
2x10% 5%107 PL/Ad-8 S=MB, A =DPBF. 76F903
1.129 Trichloroethylene
4.0x%10° 2.5% 107 PL/LA-2 S = M4g, TPP or PHO. Y2E256
45x 103 22%x10™*  PL/L4-2 S = PAMPDME. 81E398
4.8x%103 21x10%  PL/Ld-2 S = PAMPDME or MPDME; decay at 1588 80ES58
nm.
1.130 Trichlorofluoromethane
9.1 0.11 MP/Ld-2 S = TPP. 8OE388
42 0.024 MP/Ld-2 S = TPP. 87E658
1131 1,1,2-Trichiorotrifiuorcethane
14 0.072 MP/Ld-2 S=MB, TPPor PHO; ky=7.5s" for[0,]<  92E256
1075 mol L.
10 0.099 MP/Ld-2 S = TPP. 87E658
51 0.020 FP/Ld-2 S = Per. 82A322
24 0.042 CP/LI-12 S = Benz[de}anthracen-7-one, phenalenone or  82E329

J. Phvs. Chem. Ref. Data. Vol. 24. No. 2. 1995

fluorenonc; rel. to kg =4.0x 10* s in
benzenc.
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TABLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent ky T (kg - Method Comment Ref.
™ (s)
1.132 1,1,2-Trichlorotrifluoroethane/Ethanol (99:1)
7.1x10? 14x107%  PL/Ld-2 S=HP. 81E704
1.133 1,1,2-Trichlorotriftuoroethane/Ethanol (90:10)
6.7x 10 15%x107¢  PL/Ld-2 S=HP. 81E704
1.134 1,3,5-Trifluorobenzene
1.0x10* 99x10°  PL/Ld-2 S =MB, RB or TPP. 83E398
1.135 2,2,2-Trifluoroethanol
4.1x10* 24x10°  PL/ALd-2 S=RB. 89E324
3.1x10* PL/Ld-2 S = RB; not extrapolated to [S] = 0. 87EA66
2x10* 4x107° PL/Ad-8 $=MB, A=DPBF. 76F903
1.136 o,0,a-Triflnoratolnene
1.6x10* PL/Ld-2 S=Ac. 87E466
1.137 2,4,4-Trimethyl-1-pentanol
4.1x10* 24x%107° PL/1d-2 S = HPDME. 83A223
1138 2.24-Trimethylpentane
2.7x10* 38x10°  PL/Ld-2 S = HPDME. 83A223
2.7x10% PL/1d-2 S = RB; reverse micelles contg. AOT. 83N171
1139 n-Undecane
4.0x10* 25x107°  PL/Ld-2 S =TPP. 83A223
1.140 Water
24x%10° 42x10°%  PL/Ld-2 S =MB or PHO. 92E256
32x10° 3.1x10%  PL/Ld2 S = H,TPPS*; Nonmonotonic change in 91A478
lifetime over 283-368 K; 1, = 4.8 pus at 368 K.
24x10° 41x10°%  PLLd-2 S =RB or H,TPPS*; 1.0 mol L™! NaOH. 89A322
' 930041
24%10° 42x10°  PL/Ld-2 S=MB. 89E388
3.2x10° 31%x10%  PL/ALd-2 $ = H,TPPS*; pH = 8; oxygen pressure 1-15  89E585
atm,
2.5%10° 40x10°  PL/Ld2 S=H,TPPS*; pH="7. 86A198
2.4x%10° 41x107%  PL/Ld-2 S = C¢H5CO,. 86A264
3.1x10° 32x10% P42 S =H,TMpyP*+ R4E206
24x10° 42x10°  PL/Ld2 S =H,TPPS*. 83A223
2.9%10° 35x107%  PL/Ld-2 $ = PATPPS*. 83E818
3.2%10° 3.1x 1076 PL/Ld-2 S = Sulfo- and carboxyanthracenes. S3ES44
1.141 Water (mic)
22x10° 46x10°  PL/Ld-2 S = H,TPPS*; 1% Triton X-100. 91A478
3.4x10° 29x10°  PUAcS S =MB; A = DPBF; BRIJ 35 micelles. 88N343
5.0x10* PL/Ld-2 S=RB;0-1 mol L™! SDS. 83N171
4.0x%10* PL/Ld-2 S =RB; 0-0.5 mol L™! CTAB. 83N171
2.5x10° 40x10%  PL/Ad-5 S=2-ACN; A=DPBF;0.1 mol L™} CTAB;  79N041
extrapolated from D,0/H,0 mixtures to
100% water.
29x%10° 35%x10%  PL/Ad-5 S =2-ACN; A = DPBF; 0.1 mol L™ Igepal 79N041
C0-630; extrapolated from D,0O/H,0
mixtures to 100% water.
33x10° PL/Ad-5 $=2-ACN, A = DPBF; 0.1 mol L™ SDS. 78E144
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TaBLE 1. Decay constants for singlet oxygen in various solvents. — Continued
No. Solvent ky T (1/ky) Method Comment Ref.
s ()
1.142 Water/Methanol (80:20)
2.0x 10° 49x10°  PL/LA-2 10,* from NDPO,. 86A264
1.143 m-Xylene
4.0x10* 25%x10°  PL/Ld-2 S =TPP; AV} = -13.0 cm® mol™); studied from 93A017
0.1 MPa to 250 MPa.
1.144 o0-Xylene
44x10* 23x107  PL/Ld-2 S = TPP; AV} = -14.2 cm® mol™!; studied from 93A017
0.1 MPa to 250 MPa.
53x%x10% 19%x10°  PL/Ld-2 S=An. 90EA400
1.145 p-Xylene
5.0%x10* 20x1075  PL/Ld-2 S =TPP; AVf =-19.2 cm’ mol™}; studied from 93A017

0.1 MPa to 250 MPa.
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Ho. Solvent B (ky/k) - T  Method Comment Ref.
- (Lmol™ s (mol L1y ®)
41  Acrolein (Propenal)
MeOH 1.6 x 103 89 263 CP/Oc-15 S=MB;used ky=1.4x10°s7!, 737479
1.1 Adamantane, 2-(hydroxymethylene)-, acetate
CD,COCD, 3.4x10* PL/Ld-2 S=MB. 83A026
CD,0D 2.1x10* PL/Ld-2 S=MB. 83A026
23 Benzvalene
CeHg 113y 286 CP/Oc-29 S=TPP; A’=2,5-DMF; meas. 1 + k,{k,: 1. 84F065
CCly 0.059 (B, 286 CP/Oc-29 §=TPP; A’=2,5-DMF; meas. 1 +ky/k.= 1. 84F065
CH,Cl, 49x10°3 @) 286 CP/Oc-29 S =TPP; A’ =2,5-DMF; meas. 1 + k/k,= 1. 84F065
CH,;CN 40x103 (@) 286 CP/Oc-29 S =RB; A’ =2,5-DMF; meas. 1 +kgfk,=1. 84F065
CH;COCH, 72x1073 B 286 CP/Oc-29 S=RB; A’ =2,5-DMF; meas. 1 +k/k.= 1. 84F065
CHCl, 0.020 (B, 286 CP/Oc-29 S=TPP; A’ =2,5-DMF; meas. 1 + kq/kr =1. 84F065
MeOH 0.019 (B, 286 CP/Oc-29 S=RB; A’=2,5-DMF; meas. 1 +k/k = 1. 84F065
34  Blcyclo[2.2.1]hepta-2,5-diene (Norbornadiene)
CHCl, 1.7x10* CR/A’c-33 A’=Rub; used kg = 1.7 x 10* s, k,,=53x 107 81E003
"L mol™! s7; 10,* from DMNO,.
2.5 Bicyclof2.2.1]hepta-2,5-diene, 7,7-dimethyl-2-(trimethylsiloxy)- [Norbornadiene, 7,7-dimethyl-2-(trimethylsiloxy)-]
CDCl, CP/Ac,A'c-17 S =TPP; A’=7,7-Dimethyl-2- , 78F290
(trimethylsiloxy)norborn-2-ene; meas. k,.’k,A =
42,
2.6 Bicyclo[2.2.1}hepta-2,5-diene, 2-methyl- (Norbernadiene, 2-methyl-)
CH;CN 273 CP/Ac,A’c-17 S= MB; A’ = 5-Methylene-2-norbornene; meas.  78F149
ktk™ =34,
1.7 Bicyclo[2.2.1]hepta-2,5-diene, 2-(trimethylsitoxy)-
CDCl4 CP/Ac,A’c-17 S =TPP; A’ = 7,7-Dimethyl-2- , 78F290
(trimethylsiloxy)norborn-2-ene; meas. k./k,"‘ =
0.17.
2.8 Bicyclo[2.2.1]heptane, 2,3-bis(methylene)- (Norbornane, 2,3-dimethylene-)
CD,COCD, 3.6x 10° 195 CP/A%e-16 S=RRB; A’ = DPBF; k4 not given. RTA36GR
29 Bicyclo[2.2.1]heptane, 7,7-dimethyl-2-methylene-
CH;CN 273 CP/Ac,A’c-17 S=MB; A"= 2,7,7-Trimethylnorborn-2-ene; 78F149
meas. ki =3.4.
CH;CN CP/Ac,A’c-17 S= MB A’ =2-Methylenenorbornane; meas. 74F647
kA =0.26.
2.10 Dicyclof2.2.1]heptanc, 2,3—diuxymr:thyl-7-tricycl0[3.3.1.13‘7]dtcy]idcne- (exo,ex0)
CgHsCV/ 2-PrOH 1.8 x 106 273 CR/LI-12 used ky=4.1 x 10* s 10,* from hydrotrioxide, 90M125
90:10) e.g. (CH;),C(OH)OOO0H.
2.11 Bicycio[2.2.1]heptane, 2-methylene- (Norbornane, 2-methylene-)
CH,CN 273 CP/AcA’c-17 S= MB A’ = 5-Methylene-2-norbornene; meas.  78F149
kikA =43
CH;CN 273 CP/Ac,A’c-17 S=MB; A’ = 2,7,7-Trimethylnorborn-2-cne; 78F149
meas. k/k = 13.
CH,;CN ? S =MB; A" = c-CgHgCHg; meas. ky/kyr =0.065.  73F664
2.12 Bicyclo[2.2.1]heptane, 2,3-(21-oxalrlmet!lyleue)-7-trlcycl0[3.3.l.1 3"']decylidene- (exo,ex0)
CHsCV2-PrOH  1.2x10° 273 CR/LI-12 used ky = 4.1 x 10* 57%; 10,* from hydrotrioxide, 90M125
(90:10) . e.g. (CH;),C(OH)OOOH.



700

WILKINSON, HELMAN, AND ROSS

TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

No. Solvent k B (kg'k) T  Method Comment Ref.
(Lmol™s7h (mot L) K)
2.13 Bicyclo[2.2.1]heptane-2-d, 3-methylene-, endo-
CH;CN CP/Ac,A’c-17 S= MB; A’ = 2-Methylenenorbornane; meas. T4F647
kA =10
2.14 Bicyclo[2.2.1]heptane-2-d, 3-methylene-, exo-
CH,CN CP/Ac,A’c-17 S= MB; A’ =2-Methylenenorbornane; meas. TAF647
kA =11
2,15 Bicyclo[2.2.1]heptane-2,3-dicarboxylic acid, 7-tricyclo[33.1.13'7]decylidene-, anhydride (endo,endo)
CHCl, 2.8x10* 295 CL/LL12 S=An; used kg =4.9x10°s7%, 90F473
2.16 Bicyclo[2.2.1]heptane-2,3-dicarboxylic acid, 7-(ricyclo[3.3.1.13'7]decylideue-, anhydride (¢xo,cx0)
CHCl, 1.0x10* 295 CL/LI-12 S=An; used k3 =4.9x 103571, 90F473
2.17 Bicyclof{2.2.1]heptane-2,3-dicarboxylic acid, 7-tricycl0[3.3.1.13'7]decylidene-, dimethyl ester (endo,endo)
CHCl, 3.1x10* 205 CL/LI-12 S=An;used k;=4.9x103s7L. 90F473
2.18 Bicyclo[2.2.1]heptane-2,3-dicarboxylic acid, 7-tricyclo[3.3.1.l3'7]decylidene-, dimethyl ester (ex0,ex0)
CHCl, 1.5x 10* 295 CL/LI-12 S=An; used ky=4.9x 103571, 90F473
2.19 Bicyclo[2.2.1]hept-2-ene, 5,6-bis(inethylene)- [Norborn-2-ene, 5,6-bis(methylene)-]
CH,Cl, : 253 CP/Ac-17 S=TPP;A’=2,3- , 82F450
Dimcthylencbicyclo[2.2.1]hcptanc; mcas. k,ﬂ‘cl-A
=0.12. :
2.20 Bicyclo[2.2.1]hept-2-ene, 2-methoxy- (Norborn-2-ene, 2-methoxy-)
c-CgHyy <1.0x 10° PL/A'0-8 5=An; A’= DPBF. 82A349
CeHsCH, 1.1x 10* PL/A’d-8 S=An; A’=DPBF. 82A349
CH,;CN 62x10° PL/A’d-8 S=An; A’=DPBF; AH} =-1.3 kI mol";; AS§ =  82A349
-141 JK ™! mol™; studied at 250-273 K.
CH,COCH; 2.5x10° PL/A’d-8 S=An; A’=DPBF. 82A349
MeOH 62x10° PL/A’d-8 S=An; A’=DPBF; AHf =-0.8 kI mol™}; AS} =  82A349
-130 TK~! mol™!: studied at 250-273 K.
221 Bicyclo[2.2.1]hept-2-ene, 2-methyl- (Norborn-2-ene, 2-methyl-)
CH,CN 273 CP/Ac,A’c-17 S =MB; A" =5-Methylene-2-norbornene; meas. ~ 78F149
ke = 14,
CH,;CN CP/Ac,A’c-17 S= MB; A’ = 2-Methylenenorbomane; meas. 74F647
ki =31
CH,;CN ? S=MB; A’ = c-C¢HgCHjy; meas. ky/ky =0.14.  73F664
222 Bicyclo[2.2.1]hept-2-ene, S-methylene-
CH,CN 273 CPIACA'e-17 S =MB; A’=c-CsHCHy; meas. kX =20x  T8F149
1072
223 Bicyclo[2.2.1]hept-2-ene, 2,7,7-trimethyl-
CH,CN 273 CP/Ac,A’c-17 S =MB; A’ = 2-Methylnorborn-2-ene; meas. 78F149
kA =0.025. o
CH;CN CP/Ac,A'c-17 S= MB; A’ = 2-Methylenenorbornane; meas. 74F647
kN =0.077.
224 Bicyclo[2.2.1]hept-2-ene, 2-(trimethylsiloxy)-
CDCl, CP/Ac,A’c-17 S =TPP; A’ = 7,7-Dimethyl-2- ) 78F290
(trimethylsiloxy)norborn-2-ene; meas. k/k =
8.4,
225 Bicyclo[3.1.1]hept-2-ene, 2-ethenyl-6,6-dimethyl- (Nopadiene)
MeOH ~2.0 293  CP/Oc-15 S=RB; E,=16KkJ mol ™. 68F288
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TaBLE 2. Rate constants for interaction -of singlet- oxygen with olefins. —  Continued
Mo Solvent k B (kyfk) T Method Comment Ref.
o : (Lmol" 1y (mol L™ (K)
: 2.26 Blcyclo[4.1.0]hept-2-ene, 3,7,7-trimethyl- (A" Carene)
MeOH. - 017 ? Method not reported. 68F289
‘237 Blcyclo[4.l.0]hept-2-ene, 4,7 J7-trimethyl- (A‘ Carene) N
MeOH 021 ? Method not reported. 68F289
248 mcyqom.l.o]’hept-s-'ehe, 3,7,7-trimethyl: (A%:Carene)
o MeOH 0.40 ? Method not reported. 68F289-
‘ Mi-‘l‘i;-_"mcyclo[z.z :0]hexa-2,5-diene, hexamethy)-
E CHCl. 1.1 107 CP/A’c-33 S=A'=Rub; used kg =17 x 1057, ky =53 x  78A005
- 10’ Lmol™ s,
/330" Bicyclo[3.1.0]hex-2-ene, 4-methyl-1-(l-methylethyl)-, (1R)- (o~ Thujene)
o " CD;0D ' 1.8 x 10° (ky) ; 295 CPIOC-1528  S=KB;used kg=4.0% 10°s7'; used p,(RB)=  91F332
. <1o4 (3] . 0.76.
Nl ’_Blcyclo[3.2.2]nonane, 6,7-b|s(metl|ylene)-
- w3(.0u)3 1 Tx10° 195 CPIA'C-16 S =RB; A’ = DPBF; k, not given. 87A368
: 2-32 ' Bicyclo[4.2 0]ocla-2,4-diene, 7,8 dlbromo- (Cyclooctatetraene dxbromide)
' MeOH ~0.30 293 CP/Oc-15 S=RB; E,= 11 kI mol'%. 68F288
2330 :Blcyclo[2.2.2]octane, 23-bls(methylene)-
‘ CD3COCD3 1.7x 108 195 CP/A’c-16 S =RB; A’ = DPBF; k4 not given. 87A368
234 'Bicyclo[7.2:0]ugde¢-4-ene, 4,11,11-trimethyl-8-methylene-, [IR-( 1Rf,4E,9S*)]- (B-Caryophyllene)
MeOH/ C¢Hg 293 CP/Ac,A’c-17 S =BP, triphenylene, quinoline, Np, Py, RB 70F735
7(50:50) MB; A’ =y-Caryophyllene; meas. k/k* =5.1.
235 1,3-Butadiene, 1,4-di(4,4’-dimethoxypheny))- a
- oca, CL1x10% (k) CP/Pa,P'a-17 s TPP; A’ = DPB; used k* = 2.1 x 10° Lmol 90F292
’ 1. p=14-Di(4,4’ -dimethoxyphenyl)-1,3-
butadxene endoperoxide.
1236 1,3-Butadiene, 1,4-di(1,1-dimethylethoxy)-, (E,E)- ,
CH,Cl, 8.5x 107 CP/A’c-16  'S=MPDME; A’=DPBF;used k;=1.0%10*  85A261 '
L s 86A159
.CH;CN 2.0x10° CP/A’c-16 S =MPDME; A’ = DPBF; k, not given. 86A159
CH,COCH, 9.1x 107 CP/A’c-16 ~ S=MPDME; A’=DPBF; used ky;=22x10* - 85A261
sl 86A159
'CH;COCH, 9.6 x 107 (k) 23x103 () CP/Ac,A’c-17 $=MPDME; A’= (ZZ)—l,4—Di(tert-butoxy) - 86A159
1,3-butadiene; used ky = 2.2 x 10 s™; B, meas
‘ rel. to B(TME) = 1.2 x 10~ mol L. -
' THF 1.1x108 CP/A’c-16 S =MPDME; A’ = DPBF; &, not given. 86A159
237 1,3-Bumdiene, 1,4-di(1,1-dimethylethoxy)-, (E,Z)-
* CHoCly 5.3% 107 CP/A’c-16 S=MPDME; A’ =DPBF; used k3= 1.0x 10* - 85A261
s 86A159
CH;CN 1.1x 108 CPIAc-16 §$ = MPDME; A’ = DPBF; k, not given. 86A159
CH,COCH,4 5.7x 10 CP/A’c-16 S=MPDME; A’ = DPBF; used kg = 2.2 X 104 85A261
; s 86A159
. THF 55x107 CP/A’c-16 §= MPDME; A’ = DPBF; k4 not given. 86A159
238 I,S-Butadlene, 1,4-d|(l,1-dimethylethoxy)- (Z,Z)
CH,Cl, 2.0x 107 CP/A’c-16 S=MPDME; A’=DPBF;used k;=1.0x 10°  85A261
s 86A159
CH,CN 3.8x 107 - CPIA'c-16 S=MPDME; A’ = DPBF; k; not given. 86A159
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TaBLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kyfk) T  Method Comment Ref.
(Lmol™ s (mol L) X)
2.38 1,3-Butadiene, 1,4-di(1,1-dimethylethoxy)-, (Z,Z)- — Continued
CH,COCH,4 1.5x 107 CP/A’c-16 $ = MPDME; A’ = DPBF; used k= 2.2 x 10* 85A261
s 86A159
CH;COCH, 1.4 %107 (k) 1.6x1073 @B, CP/ACA'c-17  S=MPDME; A’ = TME; used k; =2.2x 10*s™!,  85A261
BA =12x10"3 mol L1, 86A159
THF 1.9%x 107 CP/A’c-16 S = MPDME; A’ = DPBF; k, not given. 86A159
2.39 13-Butadiene, 2,3-dimethyl-
CHCl, 7.8 x 10* CP/A’c-33 S=A"=Rub; used k=17 x10*s}, kyy=53x 81F445
107 Lmol ! s7L,
240 1,3-Butadiene, 1,4-diphenyl- (DPB)
cql, 2.1x10° 69x1072 CP/Pa-15 S=TPP;used ky=1.4x10>s"; P=1,4- 90F292
Diphenyl-1,3-butadiene endoperoxide.
CCl, 273 CP/Pa 17 S = TPP; A’ = Acetone azine; meas. k,lk,.“’V =35  79F278
CeFe 273 CP/Pa-17 S = TPP; A’ = Acetone azine; meas. k/k> =3.6. T9F278
CDCl4 253 CP/Pa-17 S =MB; A’ = Acetone azine; meas. k/k> =3.3.  79F278
CDCl, 253 . CP/Pa-17 S =TPP; A’ = Acetone azine; meas. k/k> =4.5. 79F278
CDCl, 253 CP/Pa-17 S = Poly-RB; A’ = Acetone azine; meas. k/kX = 79F278
3.6.
CH,CN 6.0 10° 0.056 CP/Pa-15 S—RB;used kg —33x 104 s, P- 1,4 90F202
Diphenyl-1,3-butadiene endoperoxide.
241 1,3-Butadiene, 2-ethyl-
CHCl, 7.2x10* CP/A’c-33 S=A’=Rub; uscd kg = 1.7 x 10* 5”1, kpr = 53 x 81445
107 L mol™ 7.
242 1,3-Butadiene, 2-methyl- (Isoprene) )
CeHsCl/2-POH 3 x 10* 273 CR/LI-12 used ky = 4.1 x 10*s7!; '0,* from hydrotrioxide, 90M125
(90:10) e.g. (CH;),C(OH)OOOH.
CHCl, 37x10* CP/A’c-33 S=A’=Rub;used kg=1.7x10* s}, kpr=53x  81F445
107 Lmol ! 57,
2.43 13-Butadiene, 2-(phenylmethyl)-
CeHg 7.3 277 CP/Oc-14 S=TPP. 81F582
CCly 0.82 277 CP/Oc-14 S=TPP. §1F382
CH,;COCH,CH; 5.7 277 CP/Oc-14 S=RB. 81F582
CHCl, 34 277 CP/Oc-14 S =TPP. 81F582
EtOH 11 277 CP/Oc-14 S=RB. 81F582
244 (E)-2-Butenal (Crotonaldehyde)
MeOH 22x10° 65 263 CP/Oc-15 S=MB;used ky= 1.4x103 s, 737479
245 1-Butene, 2,3-dimethyl-
MeOH 288  CP/Ac,A’c-17  S=MB; A’ = c-CgHyp; meas. k/kA =17 65FQ28
2.46 2-Butene
MeOH 13 293  CP/Oc-15 S =RB; E, =42 kj mol ™, 68F288
247 2-Butene, (E)
CCl,/ MeOH (96:4) 2x 103 PL/A'd-8 S=MB; A’ =DPBF. 777162
CS, 72x10° 298 PL/Ld-2 S=TPP; AH}=1kJ mol™'; ASt =-176 J K™ 85A167
mol™!; studied at 183-310 K.
248 2-Butene, (2)
CClF 193  CP/Ac-17 S = MPDME; A’ = (E)-2-Butene; meas. k/k» =  90F111

18.
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — . Continued
pem =
No: ‘Solvent k B (kyk) T - Method Comment Ref.
(L mol™!s7h) (mol ™) ®) : :
M ‘2-Butene, (Z) — Continued
‘ . CCly{ MeOH (96:4) 6x10° PL/A'd-8 S=MB; A’ = DPBF. 777162
“CS, : © 48x10* 298 PL/Ld-2 S=TPP;AH{ =7k mol™; ASf=~134JK1.  85A167
mol™!; studied at 183-310 K.
349 2-Butene, 2-cyclopropyl-, (E)
CH,COCH; TP/Ac,A’c-17  S=Eos; A'= 78F430
T (Dicyplopropylmethylidene)cyclobutane; meas
ke =053,
480 : 2-Butene, 2-cyclopropyl-3-methyl- ‘
~ CHON 283 CP/Ac,A’c-17 S=MB; A’=TME; meas. k/k = 1.0; Ck.with  79F646
E 1,2-dimethylcyclohexene.
CH;COCH; CP/Ac,A’c-17 S=Eos; A'= 78F430
: " . (Dir.y,cInprnpylmerhylide.ne)cyclobutane: meas.
kA =0.76.
3,51 2-Butene, 2,3-dimethyl- (TME)
"~ “iBuoH 4.4 %1673 296 CP/A%c-16  $=MB; A’=DPBF. 717398
tert-BuOH 2.9x1072 296 CP/A’c-16 S=MB; A’ =DPBF. 717398
CsHsN ~9 % 10° 286" ? S = Poly-RB,; value from graph; method not 81F534
_ . reported. .
CsHsN - 1.3%x1073 285 CP/Pa-20 S=Th, MB, DMA; A’ = DMA. 737202
CsHN - ~283 CP/A’c-17 S = A’ = DPBF; meas. k/kA = 0.026. 66F041
[e-CgHy, (mic) 1x107 PL/Tb-3 . S =Ery; reverse micelles contg. 0.04 mol L™! 83A050
: DAP and 0.1 mol L™! water.
CeHsCH, 3.6x 107 PL/Ld-2 S=2-ACN; AHi =-3kImol™; AS; =—126]  88A427
' K mol™; E, = -1 kJ mol™!; studied at 183-363
K; pre-exciplex-equilibrium limit activation
parameters.
CgHsCH;. _ Lix107? CP/Ac-14 S=TPP. 80C002
CgHsCH;, 42x107 PR/A’d-5 S=Np; A’=DPBF. 78E263
CeHsCV2-POH  2.6x107 273 CR/LI-12 used kg =4.1x 10*s™; 10,* from hydrotrioxide, 90M125
(90:10) _ e.g. (CH3),C(OH)OOOH.
- CHg 13x10%(B) 286 CP/Oc-29 S =TPP: A’ = 2.5-DMF: meas. 1 + ky/k, = 1. RAF065
CeHg 1.8x 107 22x1073 CP/Oc-19 S = Chl (0s); Q = Chl (os); used ks =4.0x 10*  81F321
s Chl (os) is a commercial mixture contg. a
small % of chlorophyll. = - :
CeHg ~8x10° 286 7 S = Poly-RB; value from graph; method not 81F534
reported.
CeHg 12x107 298 CP/Ac-23  S=A’=Tetrjused Bpr=17x10 mol L), "~ 706079
CHg 7.1x 107 298 CP/A’C-23 S=A"=Rub; used By = 3.0 10 * mol L%, 706079
CeH, 12x1073 298 CP/A’c-23 S=A’=DMBA; used B, =7.1 x 104 mol L1 706079
CeHy 7.7% 107 298 CP/A’c-23 S=A’=DMA; used Bo=30x 10" mol L1 706079
ca, 10x104@) 286 CP/Oc-29 S =TPP; A’ = 2,5-DMF; meas. 1 +kyfk:= 1. 84F065
cal, ~5x10° 286 2 S = Poly-RB; value from graph; method not 81F534
. reported. .
CH,Cl, 52x107 PL/Ld-2 S=MoOs. , 93F368
CH,Cl, 40x107*(B) 286 CP/Oc-29 $ =TPP; A’ =2,5-DMF; meas. 1 + ky/k,= 1. 84F065
CH,Cl, 4x107 PL/Tb-3 S=TPP. ' 83A050
CH,Cl, ~2x 108 286 7 S = Poly-RB; value from graph; method not 81F534
reported.
CH,;CN 3,7 %107 300 - PL/Pb-5 S =MB; A’ = FIN,; P’ = 9-Fluorenone oxide. 85A206
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

No. Solvent

k B (ky'k) T Method Comment Ref.
L mol™ 571 (mol L) X)
2.51 2-Butene, 2,3-dimethyl- (TME) — Continued
CH,CN 3.5x 107 300 PL/Pb-5 S =MB; A’ = DDM; P’ = Benzophenone oxide.  84A339
CH,CN 76x104 () 286 CP/Oc-29 $=RB; A’ =2,5-DMF; meas. 1 + k/k.= 1. 84F065
CH;CN ~7 %108 286 7 S = Poly-RB; value from graph; method not 81F534
reported.
CH,COCH; 12x10% @) 286 CP/Oc-29 S =RB; A’ =2,5-DMF; meas. 1 + ky/k.=1. 84F065
CH;COCH; 3x107 PL/Ld-2 S = MPDME. 83E235
CH;COCH; 63x107* 294 CP/A’c-16 S = MPDME; A’ = DPBF. 83E235
77x107* 206
CH,COCH;, ~107 286 ? S = Poly-RB; value from graph; method not 81F534
reported.
CH;COCH, 5.4x107 72x107* 288 CP/A’c-16 S =RB; A’ = DPBF; used kg = 3.8 x 1057, 77F876
CHCl, 36x1074(B) 286 CP/Oc-29 S=TPP; A’ =2,5-DMF; meas. 1 + k/k, = 1. 84F065
CHCl, 5.6x107 CP/A’c-33 S=A’=Rub;used kg = 1.7x 10* s}, kyy =53 x  81E003
» 10’ Lmol ™ 571,
CHCl4 54x107 CR/A’c33 A’=Rub; used ky= 1.7 x 10* s}k, =5.3x 107 81E003
L mol™ s7%; 10,* from DMNO,.
CHCl, ~5x10% 286 ? S = Poly-RB; value from graph; method not 81F534
reported. )
CHCl, 5.8x 107 CP/A’c-33 S=A’=Rub; used ky= 1.7 x 10*s™!, k=53 x  78A005
10’ Lmoi~!s7!,
CS, 2.2x107 298 PL/Ld-2 S =TPP; AH} = 2 kJ mot™; ASt =96 JK! 85A167
mol~!; studied at 183-310 K.
Cs, ~8x10° 286 7 S = Poly-RB; value from graph; method not 81F534
reported.
EtOH 0.56 CP/Ac-15 S = MB; Reported values are suspect since r, 767041
depends on [O,] and P value was determined
from nonlinear data plots.
EtOH 1.6 x 107 CP/Oc-23 S =RB; A’ = Hexamethylenedithiocarbamate; 727116
used kg =1.0x10*s™%, koo = 1.5 x 10 L mol ™!
s71; meas. ki(ky + ko [A]) =270 at [A] = 2.8 %
10~ mol L™,
H,0 1.1 x 108 (k) 292 MP/Ac,A%c-17 S=RB;A’=FFA;used kA =1.2x 10°Lmol™!  87A180
pH=7.0 sh
MeOH 40x103(B) 286 CP/Oc-29 S =RB; A’ =2,5-DMF; meas. 1 + k/k = 1. 84F065
MeOH 3x107 PL/Tb-3 S=Ery. 83A050
MeOH 1.3 % 107 286 7 S = Poly-RB; value from graph; method not 81F534
reported.
MeOH 46x1073 296 CP/A’c-16 §=MB; A’=DPBF. 717398
McOII 4107 PL/A’d-5 S = MB; A’ =DPBF. 710325
MeOH 62x107 293 CP/Oc-15 S=RB; E,=2.1kImol™., 68F288
MeOH 3.0%x1073 ? Method not reported. 68F289
MeOH/ reri-BuOH 2.3x 1072 CP/A’c-16 S =RB, A’=DFBF. 717398
(50:50)
2.52 2-Butene, 2,3-dimethyl-dy, (E)-
CD3COCD; 263 CP/Pa-17 § = RB; A" = TME; meas. k/k» =0.71. 79F155
2.53 2-Butene, 2,3-dimethyl-dg, (Z)-
CD;COCD; 263 CP/Pa-17 S = RB; A’ = TME; meas. k/k* =0.91. 79F155

I Plvia Al A =
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TABLE 2: Rate constants for interaction-of singlet oxygen'with olefins.- — Continued

"~ Solvent ;- k ‘ Blka/® " T Methed .  Comment " Ref.
Lmol!s™ . (molL™h (X) : )

£ TN Z-Butene, 2,3-d|methyl- (dlz)-

“32x107 PL/Ld-2 $=2-ACN; AH} =-3kImol '; ASt=—126J.  88A427
K™ mol™!; E, = -0.2 kJ mol™!; studied at
183-363 K; pre-exciplex-equilibrium limit
activation' parameters.

. ‘1:2;;qu§p§,'2Qlﬁéth0xy- . .
c-CgHjp 2.5% 10% PL/A’d-8 S=An; A’=DPBF;AH =4k mol'}; AS§=  82A349

-103 JK™ mol™; studied at 290-340 K.
“C¢HsCH, 1.2x107 PL/A’d-8 S=An; A’=DPBF; AH} =—1 Kimol";; AS{ = 82A349
‘ ' -1157 K" miol!; studied at 250-340 K.
CH,CN 24 x107 PL/A’d-8 S=An; A’ =DPBF; AH} =3 kI mol™ i ASy = - 82A349
- 114 JK™ mol™; studied at 250-340 K.
CH;COCH, 1.1x 107 PL/A’d-8 S=An; A’=DPBF; AH} =-2.5kI mol !; ASt = 82A349
-119J K ' mol '; studied at 240-320 K.” 7 ’
MeOH 1.3x107 PL/A’d-8 S=An; A’=DPBF; AH} =-2kI mol™!; AS§ = 82A349

~116 JK™* mol™; studied at 250-310 K.
286 “2-Butene, 2-methyl- (2M2B)

Cels 0.035 (8) 286 CP/Oc-29 §=TPP; A’ = 2,5-DMF; meas. 1 + kg/k, = 1. 84F065

ccly- 1.5x10°% (@) 286 CP/Oc-29 S =TPP; A’ =2,5-DMF; meas. 1 + ky/k, = 1. 84F065

CD3COCD3 1.3x 106 ' 298 PL/Ld-2 S=TPP; AH} =5k mol";; ASt =-113JK!  85A167

. mol™); studied at 183-310 K. .

CD30D 9.4x10° - CP/LI-12 S=RB; used k3 =4.0x10% s}, 92A386

CH,Cl, 58x10°(@B) 286 CP/Oc-29 S =TPP; A’ =2,5-DMF; meas. 1 + ky/k,= 1. 84F065

(CH);CCH;0CH;  1.1x 105 CP/LI-12 S = TPP; used ky = 3.5 x:10% 57!, 92A386

CHyCN 0.011 (B, 286 CP/Oc-29 S =RB; A’ =2,5-DMF; meas. 1 + kyfk,= 1. 84F065

CH;COCH, 0020() 286 CPOc29  S=RB;A’=2,5DMF;meas. 1 +kyfk,=1. 84F065

CHCly _ 72x10°@®) 286 CPIOc-29  S=TPP;A’=2,5-DMF; meas. 1+ kq/k, =1 84F065

CHCl, 1.5x 108 CP/A’c-33 § = A”=Rub; used ky =1 Tx10%sky=53%x  81E003
- 107 Lmol™ st -

CHCl, 23x10° CR/Ac-33  A’=Rub; used kd =17x10*s7\, ky=53x10" 81E003

: . Lmot!s™; '0,* from DMNO,.

CHCI, 2.3 % 105 CP/A’c-33 S = A’ =Rub; used kg=17x10%c7, ky-=5.3%" 78A005
o 10’ Lmol™ 5! _

cs, 72x10° 298 PL/Ld-2 S=TPP;AH} =3kImol™}; AS§ =-125J K™ 85A167

. mol™; studied at.183-310 K.

. EtOH 1.6 CP/Ac-15 S = MB; Reported values are suspect since 7, 767041

depends on [O,] and § value was determined
from nonlinear data plots.

McOII , 0.096 (B, 7 286 CF/Oc-29 S =RB; A’ = 2,5-DMF; meas. 1 + kofke=1. 84F065
MeOH 1.1x 106 286 7 S = Poly-RB; method not reported. 81F534
MeOH 1.1x 10 0.10 B used k= 1.1 x 10° s™%; Unpublished data. T9F074
MeOH 0.060. 293 CP/Oc-15 $=FICL?; E, = 6.7k mol ™", 68F288
MeOH 0.030 293 CP/Oc-15 S =DNT; E, =5.9kJ mol ™, 68F288
MeOH 0.60 293  CP/Oc-15 S=RB; E;=6.7 kI mol™., 68F288
MeOH 0.055 293 CP/Oc-15, § = FIBr,Cl%; E, = 63 kI mol ™. 68F288
MeOH 0.10 - 293 CP/Oc-15 S =MB; E,;=92 kI mol ™. 68F288
MeOH 0.055 7 Method not reported. 68F289
MeOH/ fert-BuOH CP/ACA’c-17 "S=RB; A" =TME; meas. k/kA = 0.045. 68F292
(50:50)

MeOH/ tert-BuOH  CR/AcA’c-17  A’=TME; meas. k/k A =0.043; 10,* from -~ - 68F292

(50:50) ' H;0,/Ca(0Cl),.



706

WILKINSON, HELMAN, AND ROSS

TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kyfk) T  Method Comment Ref.
(Lmol™'s7}) (mol L™) ® '
2.56 2-Butene,2-methyl- (2M2B) — Continued
MeOH/ tert-BuOH CR/Ac,A’c-17 A’ =TME; meas. k/k* = 0.067; 10,* from 68F292
(50:50) H,0,/NaOCl.
MeOH/ tert-BuOH 303 CP/PaPa-17 S=RB;A’=TME; meas. k/k =0.024. 68F292
(50:50) ,
MeOH/ tert-BuOH 298 CR/PaPa-17  A’=TME; meas. k/kA = 0.029; 10,* from 68F292
(50:50) H,0,/Na0Cl,,
2.57 (E)-2-Butenoic acid (Crotonic acid)
CeDs 33x10° PL/Ld-2 S =TPP. 89A331
2.58 2-Butenoic acid, 2-methyl-, (E)
CeDs 6.8 %103 PL/Ld-2 S =TPP. 89A331
2.59 3-Butenoic acid
CeDs 4.0x10° PL/Ld-2 S ="TPP. 89A331
2.60 2-Buten-1-ol, 3-methyl-
MeOH/ H,0 (95:5) 0.14 CP/Oc-15 S =RRB: Soln. contg. 1% sadinm acetate. 79F137
2.61 1-Buten-3-one, 1-(2,6,6-trimethyl-1-cyclohexen-1-yl)- (3-Ionone)
CeHg 1.6 x 10° PL/A’d-5 S=A;A’=DPBF. 85E203
2.62 p-apo-8’-Carotenal
CeHg 1.4%10'° PL/BCd-11  S=An. 78F276
CH,Cl, 3.1x10° 298 CP/Pa-19 $=Chl a; A’ = Soybean oil; used k- = 1.0x 10°  91U180
L mol™! s7%; meas. kafky = 3.0 x 10%; obs.
peroxide formation.
2,63 o-Carotene
C¢HsCH,4 82x10° PL/Ld-2 S=Pz 91E465
CHCly/ EtOH 6x10° 310 CR/LI-12 10,* from NDPO,; reported k= 1.9 x 101 L 89R188
(50:50) mol ™ s™! using ky = 1 x 10% 57, recalcd. using k; 90E622
=3.0x10*s™! [92E654].
2.64 9-cis-p-Carotene
CeHsCH, 9x10° PL/Ld-2 S=Pz, 91E465
CeHg 1.1x 10 PL/Ld-2 S=Pz 91EA465
2.65 15,15°-(Z)-p-Carotene
CeHsCH, 1.2x 1010 PI/Ld2 S=Ps 91E465
CeHg 1.1x10% PL/Ld-2 S=Pz, 91EA465
2.66 B-Carotene
1-BuOH 55x107° CP/A’c-16 S=RB; A’=DPF. 717398
tert-BuOH 3.8x107 CP/A’c-16 S=RB; A’ =DPF. 717398
CsH,N 6.5x10° CP/A’c-23 S=A’=Rub;used kg=6.0x10*s! ky=4x 743112
10" Lmol ™' 57!,
CeDs 2.1x10'° PL/Ld-2 S = Pur. 89R044
n-CgH,y 1.4x10'° PL/Ld-2 S=Ps 91E465
n-CgHy, 3.7x107 (k) CP/Ac-? S=A’=An; used k;=6x 10*s7; calcd. using ~ 80F169
ky=3x10YLmol? s,
CgH;Br 3.4x10° 273 MD/A'c-33  A’=Rub;used ky=1.3x 1057, ko =4.0x 107 737333
L mol™! s7\; meas. K/[(ky/[A"]) + kn]=33.7 at
[A]=15x 107 mol L%,
CHsCH; 1.4x10' PL/Ld-2 S=Pz 91E465



RATE CONSTANTS FOR MOLECULAR-OXYGEN:IN SOLUTION 707

TABLE 2. Rate constants for interaction of singlet oxygen with olefins. -— Continued

" Solvent k Bty = T Method _ Comment ‘ Ref.
E L mol™ s71) (mol LY ®) S :

] Carotene~ - Continued -
| C¢HsCH; 1.1% 10'° PL/Ld-2 S=2-ACN; AH} =2 (5)kImol™}; AS} =60 . 88A427
' (=50) I X! mol™; E, = 4 (7) kJ mol™; studied at
183-363 K; pre-exciplex-equilibrium limit (and

) diffusion limit).
CeHsCH, 1x10% CP/Ac20  S=A’=MDH; used ky=4.0x 1057\, 83F406
“CeHsCH; 3.0x10" CP/A’c-25 S=A’=Rub; used kg=1x10°s", k= 17X 752063
o i 108 Lmol !5 "»
“CeHg 1.3x 101 PL/Ld-2 S=Pz 91EA465
CeHg 1.3%101 298 CP/AC,Ac-23 S=A’=Rub;used ky=42x10*s7, ky=42x 90F360
T 2.0x 10° (k) 10’ Lmol ™ 57",
' 12x 10" (k)
CeHg 1.5x 10" 303 CP/Pa-19 = §=A’=Rub;kynot given. 87A107
et 1.2 x 10 PLPCH-11  S=An 78F276
CeHg 1.3x10' 298 PL/A'd-8 S=An; A’ =DPBE. 737438
CeHg 1.1x 10" 298 PLBCd-11  S=An 737438
Celg - - T 2x 10" PL/A'-5 S =MB; A" = DPBF; Solvent contained 2% 727260
: MeOH.
CeHy/ EtOH- = 1.6%10' CP/A'c-19  S=RB;A’=Chla;used ky=1x10%s7", 78F404
(67:33).. :
CHy/EtOH - ‘13x10' 295 CP/P'a-19 S =RB; A’ = TEMP-4-OH; used k; =3 x 10*s™}; 757445
(89:11) P’ = TEMPOL.
C¢Hy MeOH 23x10" 43x10° CP/A’c22  S=MB; A’=Rub; used ky=1.0x10°s7". 747042
(60:40) RN . '
_CgH¢/ MeOH ~'9.7%10° 3.9x107° CP/A'c-16 S =RB; A’ = DPF; used kg =3.8 x 10*s71. 717398
(8020) . :
CeHe/ MeOH 298 CP/P'a-20 S=MB; A’ = 2M2P; meas. kylkpr=1.5x 10%.  70F734
(80:20)
‘€cl, 9.9x10° ~ PLLd2 S=Pz. 91EA465
cal, 1.0x 10 296 CR/LI-12 used kg =1.7x 10°s7!; ‘oz* from DMNO,. 90F069
el 59x10° CPILIFI2 = S=PHO;usedky=35s"". =~ © BBEAT9
ccl, 3.8x10° (k) CP/Ac-1427  S=TPP;A’=Tetr; k,denved using ky = 7x10°  83A336
» .. L mol ! s
-cel, 7.0% 10° MP/LI-12 § = TPP; used kd =36s7. . 83A336
. 78E892
ccl, 6.5x10° 295 PL/Ld-2 S = PdAMPDME or MPDME; decay at 1588 nm;  80E558
decay at 1272 nm gave 7x 10° L mol ' 572,
ccly 8.0x 10° MP/LI-12 S=Ret; used kg =365~} 79F463
' b ' * 78F1700
CCly 7x10° MF/LI-12 5 =PP, Pha, or BChl 4; used kg =355, 77E617
78E881
" 79A010
CCl/ CHCl, 62x10° CP/A’c-23 S=A’=Rub;used ky=1.4x 1035, k=T x  74F645
(90:10) 107 Lmol™) 5™ meas. M(ky[A) + kp)=3.5 %
- ‘ 10° L mol™ at [A7=5x 1075 mol L™,
CD;0D 14x10° CPLI-12 ~ S=RBjused ky=44x 103 L 88EA79
CD,0D 1.5x10° CPLI2  S= PHO; used k; =4.4x 10° 57, 88E479
CH,Cl, 46x10° 298 CP/Pa19  S=Chla;A’=Soybean oil; used ky = 1.0x 105 91U180
) ’ L:mol“! §71; obs. peroxide formation;
CH,Cl, 1.3 x 10'° PL/Tb-3 S =TPP. - 83A050
CH,Cl, 1.3x10' 298 CP/A’c-23 S=A’=Rub; used k;=80x 10357, ky =7:3x 747341

10" Lmol ™' 57!,
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (ky/k) T Method Comment Ref.
(Lmol"ts7h) (mol L™) (K)

2.66 p-Carotene — Continued

CH,Cl, 8.5x10° CP/A’c-23 S=A’=Rubjused ky=73x10° s ky=7x 732066
107 L mol ! 571,

CHCl, 5x10° CR/LI-12 used kg = 3.0 X 10* s71; 10,* from NDPO,. 92R054

CHCl, 1.1x10%° PL/Ld-2 S=Pz 91E465

CHCl, 6.5x10° PL/Ld-2 S = MPDEE or PAMPDEE. 81E4T2

CHCl,/ EtOH 1.2x10%° PL/Ld-2 S =Pz; Soln. cont. 1% H,0. 91E465

(50:50) )

CHCly/ EtOH 4x%10° 310 CR/LE-I2 10,* from NDPO,; reported k= 1.4 x 10'° L 89R188

(50:50) mol~! s using kg = 1 x 10° 57}, recalcd. using k; 90E622
=3.0%10%s71 [92E654].

Cs,; 1.5x 107 CP/P’a-20 S=TPP; A’=2M2P, 727028

CICF,CCL,F L1x10% 303 CR/Pa-32 A’ = Rub; 10,* from DMNO,; k- and kg4 not 87A107
given.

CICF,CCLF/ 9.5x 10° PL/Tb-3 S=TPP. 83A050

CH2C]2 (96'4)

EtOH/H,0 (95:5) 2x10° : CR/LI-12 10,* from pyrogallol autooxidation by O/KOH; 78F605
kg4 not given.

MeOH 9.3x 108 297 CR/P’a-31 A’ = TEMP; formh. of TEMPO monitored by esr; 92D227

soln. cont. MeONa and CoCl,, '0,* from
autoxidation of adrenaline; k4 not given.

MeOH 6.1x107 CP/A’c-16 S=RB. 717398

MeOH/ H,0 (95:5) 6.3 10° 310 CR/LI-12 used kg = 1.8 x 10°s™%; soln. cont. 0.05 mol L™ 92M228
MeONa and 5 x 10~* mol L™! CoCl,, !0,* from
autoxidation of oxytetracycline.

2.67 B,B-Carotene, 3’-(acetyloxy)-6’,7’-didehydro-5,6-epoxy-5,5°6,6’,7,8-hexahydro-3,3’,5’-trihydroxy-8-oxo-, (35,3°S,5R,5’R,65,6°R)- (Fucoxanthin)

CCl, 2.6 x10° (k) CP/Ac-1427  S=TPP; A" =Tetr; k derived using ky = 7 X 10° 83A336
Lmol™ s,

cql, 70x10° MP/LI-12 S = TPP; used kg = 36 s\, 83A336
2.68 w-Carotene, 3,4-didehydro-1,2, ’,8’-tetrahydro-1-methoxy- (ali-E)- (Spheroidene)

CeDs 1.6x 10" PL/Ld-2 S=Pur. 89R044
2.69 -Carotene, 3,4-didehydro-1,2,7°,8-tetrahydro-1-methoxy-2-oxo- (all-E)- (Spheroidenone)

C¢Ds 1.9x 10! PL/Ld-2 S="Pur. 89R044
2.70 y-Carotene, 7,8-dihydro- (all-E)- (Neurosporene) ‘

CeDs 1.7 x 1010 PL/Ld-2 S =Pur. 89R044
2.71 y-Carotene, 3,3’4,4’-tetradehydro-1,1’,2,2’-tetrahydro-1,1°>-dimethoxy- (all-E)- (Spirilloxanthin)

CeDs 1.3x10%° PL/Ld-2 S =Pur. 89R044
2.72 y-Carotene, 7,8,11,12-tetrahydro- ({-Carotene)

CeDs 35x10° PL/Ld-2 S = MPDME. 89R044
273 w,y-Carotene, 7,7,8,8%11,12-hexahydro-, 15-cis- (15-cis-Phytofluene)

CHCl, <1 x107 CR/LI-12 used ky = 3.0 x 10*s71; 10,* from NDPO,. 92R054

CgHy/ MeOH <1.0x 10% 21.0x107° CP/A’c-22 S=MB; A’ =Rub; used kg=1.0x 10 s7.. 747042

(60:40)
2.74 15(Z)-y-Carotene, 7,7°,8,8’,11,11°,12,12°-octahydro- (15-cis-Phytoene)

CHCl, <1 x107 CR/LI-12 used kg = 3.0 x 10%s7%; 10,* from NDPO,. 92R054

CeHg/ MeOH <1.9x 107 253x1073 CP/A’c-22 S=MB; A’ =Rub; used kg = 1.0x 10°s7L. 747042

(60:40)

W wma . smr . .. Bm_.s Be_2_ NIk ma BRI~ A dAAr
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

. 'Solvent k Bkyt) - T  Method Comment Ref.
(L mol™* s7%) (mol L) K) '

43%  (E)-pe-Carotene, 3,3’-dihydroxy- (3R,3'R,6’R)- (Lutein)

C¢H¢/ MeOH 2.1x10% 48x107 CP/A'c-22 S=MB; A" =Rub; used k3= 1.0x 10% 571, 747042
(60:40)
CH,Cly 57x10° 1.8x107% 293  CP/Oc-19 S=Chl a; A’ = Soybean oil; used kg = 1.0x 10*-  90R128
-1
s .
CHCly 1.6x 101 PL/Ld-2 S = Pz; Contains ~5% zeaxanthin. 91E465
CHCly/ EtOH 2x10° 310 CR/LI-12 10,* from NDPO,; reported k=8 x 10° Lmol™!  89R188
(50:50) s~V using kg =1x 10° s}, recaled. using k3 =3.0 90E622

x 10 571 [92E654].
76" y-Carotene

CHCly/ EtOH 7x10° 310 CR/LI-12 10,* from NDPO,; reported k=2.5x 1010L 89R188
(50:50) mol™! s7! using ky=1x 10% s}, recalcd. using 'k~ 90E622
=3.0x 10*s7! [92E654].
CHCl, 8.3 x 108 PL/Ld-2 S=Pz 91E465
371 Carotene analog, C-30
C¢Hy/ MeOH CP/Pa-20 $=MB; A’ = 2M2P; meas. &k, = (57 + 86). 707188
7 (80:20)
1.9 Carotene analog, C-35
CeHy/ MeOH CP/P'a-20 S = MB; A’ = 2M2P; meas. k/k,, = 1900 +2850. - 707188
(80:20) .
339! B,B-Carotene-3,3"-diol, (3R,3'R)- (Zeaxanthin)
CeHg 12x10' PL/Ld-2 S=Pz S1EAGS5
CeH, 2.8x10° PL/BCd-2 S=An, 80A143
cCl, 7.0x%10° MP/LI-12 S =TPP; used kg =36 5™, 83A336
ccl, 3.4 % 105 (k) CP/Ac-27 5 =TPP; A’ = Tetr; & derived using k5, = 7 x 107  83A336
: Lmol!s™,
CH,Cl, 6.8 x 10° 1.5x1078 293 CP/Oc-19 S =Chl a; A’ = Soybean oil; used ky = 1.0x 10*  90R128
-1
s .
CHCly/ EtOH 3x10° 310 CR/LL12 10,* from NDPO,; reported k= 1.0 x 101° L 89R188
(50:50) mol~! s using ks = 1 x 10° 5™, recalcd. using k; 90E622

=3.0x10*s™! [92E654].
%50_ B,B-Carotene-3,3-diol, 5,6:5°6’-diepoxy-5,5’,6,6’-tetrahydro- (all-E) (Violaxanthin)

CeHg 1.6 x 10° PL/Ld-2 S=Pz 91EA465
iJl_I f.8-Carotene-4,4’-diol, all-E- (Isozeaxanthin)

CeH¢ MeOH - 29x10'° 34x107 CP/A'c22  S=MB; A’ =Rub;used k;=1.0x10%s7, 747042

(60:40) ,

TH,Cl, 7.4x10° 1.3x1076 293 CP/Oc-19 S =Chl a; A’ = Soybean oil; used k;= 1.0x10°  90R128

sl

3,82 p-Carotene-4,4’-dione, 3,3’-dihydroxy- (Astaxanthin)

CeH 1.4 x 10% PL/Ld-2 S=Pz. 91EA65
CH,Cl, 9.8x10° 1.0x 107 293 CP/Oc-19 S =Chl a; A’ = Soybean oil; used k3= 1.0x 10*  90R128
-1
s .
CHCly/ EtOH 7% 10° 310 CR/LI-12 10,* from NDPO,; reported k=2.4 x 10'° L 89R188
(50:50) - mol™ s7" using kg =1x 10° s, recalcd. using ky 90E622

=3.0x 10* s [92E654].

2.83 . B,B-Carotene-4,4’-dione (Canthaxanthin)
C¢H;CH, 1.3x 10! PL/Ld-2 S=Pz 91BA465
CeH; 1.8x 10" PL/BCd-2 S=An. 80A143
CeHg 1.4x10% PL/BCd-11  S=An 78F276
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TaBLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

No. Solvent k B (kg/k) T Method Comment Ref.
(Lmol™ s} (mol L™ K)

2.83 B,B-Carotene-4,4’-dione (Canthaxanthin) — Continued

cCl, 1.0x 10 CP/LI-12 S=PHO; used kg = 35571, 88E479

CD;0D 12x 10" CP/LI-12 S =PHO; used kg =4.4x 103571, 88EA479

CH,Cl, 1.1x 10" CP/P'2-19 §=Chl a; A’ = Soybean oil; used k= 1.0x 10°  91U180
L mol™! s7L; obs. peroxide formation.

CHCly/ EtOH 6x10° 310 CR/LI-12 10,* from NDPO,; reported k= 2.1 x 10°° L 89R188

(50:50) mol™ 57! using kg =1 x 10° 57, recalcd. using &g

=3.0x10*s7! [92E654].
2.84 «xx-Carotene-6,6’-dione, 2,2°-dihydroxy- (25,2°S,5R,5’R) (C4y-Epiisocapsorubin)

CHCl, 8x 10° CR/LI-12 used ky = 3.0 x 10% 5°1; 10,* from NDPO,. 92R054
2.85 p-apo-8-Carotenoic acid, ethyl ester
CeHg 12x101° PL/BCd-11  S=An. 78F276
2.86 p-apo-8’-Carotenol
CgHe/ MeOH CP/P'a-20 S =MB; A’ = 2M2P; meas. ky/ky =~1.9x10°. 707188
(80:20)
CoH/ McOH 1.2x 1010 208 CP/Pa-20 S=MB; A’=2M2P; used kg = 1.0x 105571, B, 70F734
(80:20) =0.04 mol L™,
2.87 B,B-Caroten-3-o0l (Cryptoxanthin)
CHCly/ EtOH 2x10° 310 CR/LI-12 10,* from NDPO,; reported k=6 x 10° Lmol™  89R188
(50:50) s~1 using kg=1x 10° 57!, recaled. using k3 =3.0 90E622

x 10% 571 [92E654].

2.88 B,B-Caroten-4-one (Echinenone)

CeHg 1.1x10% PL/BCd-2 S=An. 80A143
2.89 3,5-Cholestadiene
CHCl, 74x10° CP/A’c-33 S=A’=Rubjused ky=1.7x10%s7 kpyy=53x 81F445
10" Lmol ™! s71.
2.90 4-Cholesten-3-one, 4-methyl-
>2 % 10% CP/Ac-18 S = Poly-RB or RB or MB; A’ = Linaiool; used 80F111
B =0.18 mol L!; Solvent is CH,Cl, or MeOH
or CGHS'
291 (E)-Cinnamic acid
CD;0D 3.4x10° 293 PL/Ld-2 S=HP. 90FA11
2,92 Coumarin, 3,4,5,6,7,8-hexahydro-
CD,COCD,4 1.0% 10° (k) 296 CP/Ac,P’a-17 S=MB; A’ =2M2P; used k> =8.1x10°L 86F219
5.5x10° (k) 241 mol™! s7!; AH: = 4.6 kI mol™; AS; =—130 J K™
mol .
CD;COCD; Lix10° 296 PL/Ld-2 S=MB. 86F219
293 Crocetin
D,0 6x 108 293 PL/AdA'G-S S=PBA; A’=DPBF;used k= 1.0x 10°L 82A204
pD=84 mol ! s7L,
D,0 2.5%10° 293  PL/Ad-5 S=PBA. 82A204
pD=84
DMF <5 X 10° (k) 308 CR/Ac-? used kg = 1.4 x 10° s7%; 'O,* from MNPO,. 87A318
~7x10% (kp)
DMSO <5 10 (k) 308 CR/Ac? used ky = 4.2 x 10* s71; 10,* from MNPO,. 87A318
~2%10° (ky)
H,0 2.5%10% (k) 308 CR/Ac-? used kg =42 % 10 s71; 10,* from MNPO,. 87A318
pH=738 5.5 % 10° (k)

.1 Phve Cham Raf Nata \Unl 24 Nn 2 140K
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
" Solvent k B (kg/k) T  Method Comment Ref.
Lmol s (mol L) K)
- Cyclobﬁiaﬁe, (1-cyclopropylethylidene)-
. CH,COCH; CP/Ac,A’c-17 S=Eos; A'= 78F430
(Dicylclopropy]methylidene)cyclobutane; meas.
kkA =0.70.
- 3% - Cyclobutane, (cyclopropylmethylene)-
'CH3COCH,; CP/Ac,A’c-17 S=Eos; A’ = 78F430
: (Dicylclcpropylmethylidene)cycldbutane; meas.
ke =0.59.
1% Cyclobutane, (dicyclopropylmethylidene)-
CyH4l CP/Ac,A’c-17  §=TPP; A’ = TMS; meas. k/k = 0.21. 78F430
CeHg CP/Ac,A’c-17  §=TPP; A’ = TMS; meas. k/k =0.25. T8F430
CH,(Cl, CP/Ac,A’t-17  S=MB; A’ = TMS; meas. k/k™ =0.21. 78F430
CH;COCH, CP/AcA’c-17 S =Eos; A’ = TMS; meas. k/k = 0.26. 78F430
CS, CP/Ac,A’c-17 S=TPP; A’ = TMS; meas. k,/k,A' =0.22. 78F430
MeOGH CP/Ac,A’c-17 S =Eos; A’ = TMS; meas. k,/k,‘°" =0.21. 78F430
+3.87  Cyclobutene, 1-fert-butyl-
‘ CH,CN 273 CP/Ac,A’c-17  S=MB; A’ = 1-tert-Butylcyclohexene; meas. 81F018
k/k =58,
%98 . Cyclobutene, 1-methyl- _
CH;CN 273 CP/Ac,A’c-17 S= MB; A’ = l-tert-Butylcyclohexene; meas. 81F018
kAN =93,
199 1,3-Cycloheptadiene
CHCl, 1.1x 10 CP/A’c-33  S=A’=Rubjused kg=17x10*s ™, ky=53x 81F445
10’ Lmol ™! 57!,
2100 Cycloheptane, ethylidene-
CHCl, 48x10° CP/A’c-33 S=A"=Rub; used ky=1.7x 10*s™, kyy =53x  81F445
10" Lmol™ 71,
2101 Cycloheptane, methylene-
CH;CN 273 CP/Ac,A’c-17 S= MB; A’ = Methylenecyclohexane; meas. 81F018
klk = 62.
v_2.:l_02 Cycloheptene, 1-methyl-
CH,CN 273 CP/Ac,A’c-17 S =MB; A’ = 1-rerr-Butylcyclohexene; meas. 81F018
kik® =17. ,
CHCl, 2.4 % 10 CP/A’c-33 S=A’=Rub; used ky= 1.7x 1057, ky =53 x  81F445
10" Lmol ™} 571,
‘2.103 1,3-Cyclohexadiene
CeH 0.015 (B,) 286 CP/Oc-29 S ="TPP; A’ = 2,5-DMF; meas. 1 + kyfk, = 1. 84F065
ccl, 44%x10 () 286 CP/Oc-29 S="TPP; A’ =2,5-DMF; meas. 1 +kgfk,= 1. 84F065
ccl, 1.8x 108 CP/Ac-14 S=TPP;used ky=1.4x 10357, 80C002
CH,Cl, 32x10% @) 286 CP/Oc29 $=TPP; A’ =2,5-DMF; meas. | + ky/k,= 1. 84F065
CH,CN 9.4x107 ®B) 286 CP/Oc-29 S=RB; A’ =2,5-DMF; meas. 1 + kolk.=1. 84F065
CH;COCH4 0.013 (B, 286 CP/Oc-29 'S=RB; A’=2,5-DMF; meas. 1 + kg =1. 84F065
CHCl, 43x107° ®B) 286 CP/Oc-29 S =TPP; A’ =2,5-DMF; meas. 1 + kofk =1. 84F065
CHCl, 7.1% 108 CP/A’c-33 S=A’=Rubjused ky=1.7x10*s7 kyy=53x BIF445
107 Lmol ™! s7L.
MeOH 0.037 (B, 286 CP/Oc-29 S=RB; A’ =2,5-DMF; meas. 1 + kq/kr =1. 84F065
MeOH 0.025 293 CP/Oc-15 S = FIBr,Cl,*; E, = 5.4 kI mol ™. 68F288
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TaBLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kylk) T Method Comment Ref.
(Lmol ™! s7) (mol L) (K)
2.103 1,3-Cyclohexadiene — Continued
MeOH 0.011 293  CP/Oc-15 S=DNT; E, = 5.9 kJ mol . 68F288
MeOH 0.040 293 CP/Oc-15 S=FICl*; E,=5.9 kJ mol .. 68F288
MeOH 0073 293 CP/Qc-15 S=MB;E, =50k mol™, 68F288
MeOH 0.045 293 CP/Oc-15 S=RB; E, =5.0 kI mol ™. 68F288
MeOH/ tert-BuOH CR/Ac,A’c-17 A’ =TME; meas. k,/k,A' =0.33; 102* from 68F292
(50:50) H,0,/Ca(0Cl),.
MeOQH/ tert-BuOH CP/Ac,A’c-17 S =RB; A’ = TME; meas. k/k” =0.077. 68F292
(50:50)
2-PrOH 7.3x10° 273 CR/LI-12 used ky = 4.1 x 10* s7Y; 10,* from hydrotrioxide, 90MI25
©.8. (CH3),C(OH)QOOH.
2.104 13-Cyclohexadiene, 5,6-bis(1-methylethylidene)- (Tetramethyl-o-xylylene)
CH,CN 3.2x 108 PL/Ld-2 S=Pz 92A325
2.105 1,3-Cyclohexadiene, 1-methyl-4-(1-methylethyl)- (c-Terpinene)
CHCl, 1x108 CP/A’c-33 S=A’=Rub;used ky=1.7x10*s7, ky=53x  81F445
10’ Lmol ™! 571,
MeOH 4.0x1073 293 CP/Oc-15 S=MB; E, = 1.7kJ mol™!; studied at 173-293 K. 68F288
MeOH 1.3x1073 293 CP/Oc-15 S = Acridine Orange; E, = 1.7 kJ mol ™, 68F288
MeOH 33x107 293 CP/Oc-15 S =FIBr,Cl,%; E, = 1.3 kJ mol™., 68F288
MeOH 1.4x107 293 CP/Oc-15 S=DNT; E, = 1.3 kI mol ™., 68F288
MeOH 6.0x107 293 CP/Oc-15 S =FICl,%; E, = 0.84 kJ mol™, 68F288
MeOH 3.1 x 1073 293 CP/Oc-15 S=RRBRE,=17k] mal~l 6RF288
MeOH 0.010 288 CP/Oc-15 S=RB. 587004
2.106 1,3-Cyclohexadiene, 2-methyl-5-(1-methylethyl)-
CHCl, 32x107 CP/A’c-33 S=A’=Rub;used ky=1.7x10*s7, k=53 % 81F445
10’ Lmol ' s7L,
MeOH 0.010 293 CP/Oc-15 S=RB; E,=4.2kJ mol™.. 68F288
2.107 14-Cyclohexadiene, 1-methyl-
CHCl, 2.0x 10° CP/A’c-33 S=A’=Rub;used kg =1.7x 10*s7, k=53 x 81F445
10’ Lmol ™! s7L,
2.108 2,4-Cyclohexadien-1-one, 6,6-dimethyl-
MeOH ~1.9 293 CP/Oc-15 S=RB; E,=15kJ mol ™. 68F288
2.109 Cyclohexane, cyclohexylidene-
MeOH 0.030 293 CP/Qc-15 $=RB; E,= 5.4 kI mol ™, 68F288
"MeOH 0.056 ? Method not reported. 627005
2.110 Cyclohexane, ethylidene-
CHCL 8.6x10° CP/IA’c-33 S=A’=Rub; used kg = 1.7x 10* 5™, k,r=53x  81F445
107 Lmot ™! 578, T8A005
2.111 Cyclohexane, (hydroxymethylene)-, acetate
CD,COCD, 75x10* PL/Ld-2 S=MB. 83A026
CD;0D 4.8x10* PL/Ld-2 S=MB. 83A026
2.112 Cyclohexane, methylene-
CD;COCD, 6.1x10° 298  PL/Ld-2 S=TPP,AH} =—0.8 kI mol™}; AS$ =176 JK™! 85A167
mol™!; studied at 183-310 K.
CH,CN <1x10% (k) ? S =MB; A’ = ¢-CgHoCHj. 73F664

J. Phys. Chem. Ref. Data. Vol. 24. No. 2. 1995



RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 713
TaBLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
E %m Solvent k B (kglk)- T Method Comment Ref.
(Lmol™' s (mol L™ ®)
$%12 Cyclohexane, methylene- — Continued
cs, 52x10° 298 PL/Ld-2 S = TPP; AH} =-0.4 kI mol ; ASt =-176 JK™'  85A167
mol ! studied at 183-310 K.
3113  Cyclohexanol, 2-(cyclohexylidene)-
MeOH 0.44 ? Method not reported. 627005
%114 Cyclohexanone, 2-cyclohexylidene-
0.34 CP/Ac-18 S =Poly-RB or RB; A" = Linalool; used B, = 80F111
0.18 mol L™!; Solvent is CH,Cl, or MeOH.
MeOH 0.35 293 CP/Oc-15 S=RB; E,=11.7 kJ mol .. 68F288
MeOH 0.37 ? Method not reported. 627005
4,418 Cyclohexanone, S-methyl-2-(1-methylethenyl)- (Pulegone)
) 0.12 CP/Ac-18 S = Poly-RB or RB or MB: A’ = Linalool: used 80F111
Bas=0.18 mol L™; Solvent is CH,Cl, or MeOH
or C6H6'
CHCl, 6.1x10° CP/A’c-33 S=A’=Rub; used ky=1.7x 10*s7}, ky=53x  81F445
107 L mol~ 571,
1,116 Cyclohexene
CsHsN ~10* (k) 286 ? S = Poly-RB; method not reported; value from 81F534
graph.
CgHg ~8x10% (k) 286 7 S = Poly-RB; method not reported; value from 81F534
graph.
Cg¢H¢/ MeOH 2.0x10* 3.1 298 CP/Pa-15 S=RB; used k3 =63 x 10 s7L. 79A457
(75:25) 78F586
CCl, ~-5x 10% (k) 286 ? S = Poly-RB; method not reported; value from 81F534
graph.
CH,Cl, ~7 x 10% (k) 286 ? S = Poly-RB; method not reported; value from 81F534
graph.
CH,CN ~10* (k) 286 17 S = Poly-RB; method not reported; value from 81F534
graph.
CH3;COCH,3 ~2x10* (ko) 286 7 S = Poly-RB; method not reported; value from 81F534
graph.
CHCly -9 %103 (k) 286 7 S = Poly-RB; method not reported; value from R1F534
graph.
CS, ~10° (k) 286 7 S = Poly-RB; method not reported; value from 81F534
graph.
MeOH 2.7x10% (k) 286 7 S = Poly-RB; method not reported; value from 81F534
graph.
MeOH 288 CP/AcA’c-17  §=MB; A" = CH3CH,CH,CH=CHCHs; meas. 65F028
kA =0.12.
MeOH v 26 ? Method not reported. 68F289
MeOH/ ter-BuOH 303 CP/PaPa-17 §=RB;A’=(CH,),CHCH=CHCH;; meas. 68F292
(50:50) kA =0.19.
2.117 Cyclohexene, 1,2-dimethyl-
CHCl, 3.0 107 CP/A’c-33 S=A’=Rub; used ky=1.7x 1057, kpy=53x  78A005
10" Lmot ™57\
MeOH 3.9x10° 286 7 S = Poly-RB; method not reported. 81F534
MeCH 1x107 PL/A’d-5 S=MB; A’=DPBF. 727260
MeOH 288 CP/Ac,A’c-17  S=MB; A’ = TME; meas. k/k = 0.53. 65F028
MeOH 0.030 ? Method not reported. 68F289

I Mla Alame Do Nada Ual 294 NMA 2 1008
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TaBLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kg'k) T Method Comment Ref.
(Lmol™!s™) (mol L) (K) '
2.118 Cyclohexene, 1,3-dimethyl-
CHCl, 51x10° CP/A’c-33 S=A’=Rub; used k3= 1.7x10* s, kpy=53x  81F445
10’ Lmol ™! s71.
2.119 Cyclohexene, 1,4-dimethyl-
CHCl, 4.0x10° CP/A’c33  S=A’=Rubjused k3=17x10*s7, ky=53x 8IF445
10’ Lmol™! s,
2.120 Cyclohexene, 2,3-dimethyl-
MeOH 288 CP/Ac,A'c-17 S =MB; A’ = c-CgHyCHj; meas. k,/k,A' =1L 65F028
2.121 Cyclohexene, 4-(1-hydroxy-1-methylethyl)-1-methyl- (Terpinolene)
MeCH ~0.050 293  CP/Oc-15 S=RB; E;=1.7kI mol !, 68F288
2.122 Cyclohexene, 1-methyl
CgHg 0.15 298 CP/A’C-23 S=A"=Rub; used o =3.0X 10 mol L, 706079
Ce¢Hg , 0.14 298 CP/A’c23 S=A’=Tetr; used By = 1.7 x 1073 mol L1, 706079
CeH, 0.13 298 CP/A’c-23 S=A’=DMA; used o =3.0x10*mol L. 706079
CgHg 0.12 298 CP/A’c-23 S=A’=DMBA; used Bor=7.1x 10 mol L™*. 706079
CH,CN 273 CP/Ac,A’c-17 S =MB; A’ = 1-tert-Butylcyclohexene; meas. 81F018
kA =23,
CH;COCH; 2.1x10° k) 281 7 S=17; A’ =1,4-Dioxene; used kyr =22 x 10°L 70F733
mol ™! s71; meas. k,/kpr = 0.96.
CHCly 33x10° CR/A’c-33 A’=Rub; used kg = 1.7 x 10*s71, kp, =53 x 107 81E003
Lmol™! s71; 10,* from DMNO,.
CHCly 3.4x10° CP/A’c-33 S=A’=Rub;used kg = 1.7x 10* sk, =53x  81E003
10’ Lmol™! s,
CHCl, 3.6x10° CP/A’c-33 S=A’=Rub;used ky=1.7x 10*s7}, ky =53x  81F445
10’ Lmol™ 57, 78A005
MeOH 2.0x10° 286 ? S = Poly-RB; method not reported. 81F534
MeOH 288 CP/AcA’c-17 §=MB; A’ = c-CsHyCHy; meas. k/kA' =012  65F028
MeOH 288 CP/Ac,A’c-17 S=Ery; A’ = c-CsH,CHj; meas. k/kA =0.11.  65F028
MeOH 288 CP/Ac,A’c-17 S =HP; A’ = c-CsH;CHj; meas. k/k =0.11. 65F028
MeOH 288 CP/AcA’c-17 S=RB;A’=c-CsH,CHj; meas. k/kX =0.087.  65F028
MeOH 288 CP/Ac,A’c-17  S=Eos; A’ = ¢-CsH;CHj; meas. k/kN =0.093.  65F028
MeOH 1.2 ? Method not reported. 68F289
MeOH/ tert-BuOH CR/AC,A’C-17 A’ =2M2B; meas. k/k? = 0.050; 10,* from 68F292
(50:50) H,0,/Ca(0Cl),.
MeOH/ tert-BuOH 276 CR/Pa,Pa-17 A’=2M2P; meas. k/k” =0.26; '0,* from 68F292
(50:50) H,0,/NaOCl,. .
McOH/ terr--BuOH 303 CP/PaPa-17 S=RB;A’=2M2P; mcas. k,lk,A' =0.22. G68F292
(50:50)
MeOH/ tert-BuOH CP/AcA’%c-17 S =RB; A’ = 2M2B; meas. k/k* = 0.043. 68F292
(50:50)
2.123 Cyclohexene, 4-methyl-
MeOH 288 CP/Ac,A’c-17 S =MB; A’ = ¢-CgH,; meas. k/k™ = 0.67. 65F028
2.124 Cyclohexene, 1-methyl-4-(1-methylethenyl)-, (R)- (Limonene)
CH,COCH;, 1.7x 10° PL/Ld-2 S=RB. 92F225
MeOH 1.7 293 CP/Oc-15 S=MB; E,=84KkJ mol ™. 68F288
MeOH 1.7 ? Method not reported. 627005
2.125 Cyclohexene, 1-methyl-4-(1-methylethyl)- (Carvomenthene)
MeOH ~1.0 293  CP/Oc-15 68F288

S$=MB; E, = 13 kJ mol™.
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

Solvent k B (ka'k) - T Method Comment Ref.
(Lmol™ s7h mol L) (K) ‘

4826 Cyclohexen-1-ol, 6,6-dimethyl-, acetate
CD;COCD, 8x 103 (k) 296 CP/Pa-17 S= MB;I A’ = Adamantylidenemethyl acetate; 86F219
used kA =2.7x10* Lmol™ 57,
4127  2-Cyclohexen-1-one, 2-ethyl-3-methyl-
>2x 102 CP/Ac-18 S =Poly-RB or RB; A’ = Linalool; used B,- = 80F111
0.18 mol L™!; Solvent is CH,Cl, or MeOH.
R 2-Cyclohexen-1-one, 2-hydroxy-3-methyl-
MeOH : ~4%107 (k) 273 CP/PaPa-17 S=RB;A’=TME; k* not given. 85F150

i;ll? . 1,3-Cyclooctadicnc
CHCl; 6.5 x 10* CP/A’c-33 S=A’=Rub;used ky= 1.7x 10* s~ , kp=53x  81F445
10" Lmol 1571,
3!3-6) 1,4-Cyclooctadiene, G-hydroperoxy- )
CHCl, 2.9 x 104 0.58 CP/A’c-33 S=A’=Rub;used kg = 1.7x10*s, ky =53x  89F349
' 107 Lmol™} 571,

1.131, 1,4-Cyclooctadiene, 6-methoxy-

MeOH 72108 0.14 CP/A’c33  S=A’=Rubjusedky=10x10°s"!, ky=3.1x 89F349
10’ Lmol™ 571,
1132 1,4-Cyclooctadiene, 6-(trimethylsiloxy)-
" CHCl 62x10* 0.28 CP/IA’c-33 S=A’=Rub; used ky=1.7x10*s™,, kp =53 x 89F349
10’ Lmol s,
3133 1,5-Cyclooctadiene
' CHCY, 33x10* 0.53 CP/A'c-33 S=A'=Rub; used ;= 1.7x10*s™, kpy=53x  89F349
10’ Lmol™ 7%,
MeOH 4.6x10° 293 CP/Ac-14 S=MB; used kg =2.0x 10557, 89F358
MeOH 3.1x10° 293 CP/Ac-14 ~  S=HPiused ky=20x 1057, 89F358
MeOH 2.7 x10° 293 CP/Ac-14 S=RB;used k3 =2.0x 105571, 89F358
MeOH 49x10° 293 CP/Ac-14 S=HA; used kg =2.0x10°s7", 89F358
2134 2,5-Cyclooctadien-1-ol
CHCl, 8.6x10% 0.20 CP/A’c-33 S=A’=Rub;used ky=17x 104"}, £,.~53x 8OF349
10’ Lmot™ s7%, _
MeOH 1.9%10° 0.54 CP/A’c-33 S=A’=Rub;used ky=1.0x10°s™!, k, =3.1x  89F349

10’ Lmol ™ 571,
2.135 Cyclooctane, ethylidene-

CHCl, 49x10% CP/A’c-33 S=A’=Rubjused ky=1.7x10*s™!, k, =53x 81F445
107 Lmol™ s

2136 1,3,5,7-Cyclooctatetraene

CHsCU2-POH  1.3x10° 273 CR/LI-12 used kg = 4.1 x 104571, 10,* from hydrotrioxide, 90M125
(90:10) e.g. (CH;),C(OH)OOOH.
2,137 Cyclooctene } .
CHCl, 4.8x10* CR/A’c-33  A’=Rubjused ky=1.7x10%s™), k,,=53x 107  81E003
Lmol™ s7%; '0,* from DMNO,.
EtOH CP/Ac,A’c-17 - S =MB; A’ = 1,5-Cyclooctadiene; meas. k/k; ‘= 71F581
0.14.

2138 Cyclooctene, 1.methyl.

CH,CN 273 CP/Ac,A’c-17 S= MB; A’ = 1-fert-Butylcyclohexene; meas. 31F018
: ke =47, :
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kyfk) T Method Comment Ref.
(Lmol™'s™h) (mo} L") (K)
2,138 Cyclooctene, 1-methyl- — Continued
CHCl, 5.3x10° CP/A’c-33 S=A’=Rubjused ky= 1.7 x 10*s™,, kyy=5.3x  81F445
107 Lmol ™' s7%,
2.139 Cyclooctyne
CHCl, 2x10° CR/A’c-33  A’=Rubjusedky=17x10%s7, k, =53x 107 81E003
L mot™! s71; 10,* from DMNO,.
2.140 Cyclopentadiene
C¢H;CH; 3.9% 107 PRIA’G-S S=Np; A’=DPBF; AH} =0kimol™};ASi=  79A106
-108 J K™! mol™; studied at 223-353 K.
CH,Cl, 253 CP/Ac-17 S=TPP;A’=2,3- ., 82F450
Dimethylenebicyclo{2.2.!Jheptane; meas. k/k~
=>10.
CHCL, 1x108 CP/A’c-33 S=A’=Rub;used ks =1.7x10*s7, k, =53x  81F445
107 L mot~} 571,
MeOH 44x1073 293 CP/Oc-15 S=RB; E,=1.3kI mol™’, 68F288
MeOH 41x1073 293  CP/Oc-15 S =MB; E, = 0.84 kI moi™*. 68F288
MeOH/ tert-BuCH CR/Ac,A’c-17 A’ =TME; meas. k/k* =0.7; 10,* from 68F292
(50:50) H,0,/Ca(0Cl),.
MeOH/ terr-BuOH CR/Ac,A'c-17 A’ = TME; meas. k/k* = 2.0; 10,* from 68F292
(50:50) H,0,/NaOCl.
MeOH/ tert-BuOH CP/Ac,A’c-17 S=RB; A’ = TME; meas. k/k* = 1.2, 68F292
(50:50)
2.141 13-Cyclopentadiene, 1,4-bis(4-chlorophenyl)-
CH,Cl, 6.5x107 CP/A’c-33 S=A’=Rubjused ky=1x10*s™ , k,=33x  84F477
10" Lmol ! 571,
2.142 1,3-Cyclopentadiene, 1,4-bis(4-fluorophenyl)-
CH,Cl, 7.6 x 10 CP/A’c-33 S=A’=Rubjused ky=1x10*s"!, k, =33x  84F477
10’ Lmol™! 571,
2.143 1,3-Cyclopcntadicnc, 1,4-bis(4-mcthoxyphenyl)- )
CH,Cl, 1.3x10® CP/A’c-33 S=A’=Rub;used ky=1x10*s7!, ko =33x  84F477
' 10" Lmol ™! 574,
2,144 1,3-Cyclopentadiene, 1,4-bis(4-methyiphenyl)-
CH,Cl, 1.0x 10 CP/A"c-33 S=A’=Rubjused ky=1x10%s", k,y=33x  84F477
10’ Lmol™! s,
2.145 1,3-Cyclopentadiene, 1-(4-chlorophenyl)-4-(4-methoxyphenyl)-
CH,Cl, 8.8x 107 CP/A’c-33 S=A’=Rubjused kg=1x10*s7!, k, =33x  84F477
107 Lmot ' s7L,
2.146 1,3-Cyciopentadiene, 1-(4-chlorophenyl)-4-phenyl-
CH,Cl, 6.8 x 107 CP/A’c-33 S=A’=Rub;used ky=1x10*s™), kp =33x  84F477
10’ Lmoi™! 574,
2.147 1,3-Cyclopentadiene, 1,4-diphenyl-
CH,Cl, 8.7x 107 CP/A’c-33 S=A’=Rubjused ky=1x10*s!, k,, =33x  84F477
10" Lmot™ s,
2.148 1,3-Cyclopentadiene, 1-(4-methoxyphenyl)-4-phenyl-
CH,Cl, 1.1x 108 CP/A’c-33 S=A’=Rubjused ky=1x10*s7  kyy=3.3x  84F477
10’ Lmol™ s,
2.149 13-Cyclopentadiene, 5-(1-methylethylidene)- (6,6-Dimethyifulvene)
MeOH 6.0x1073 293 CP/Oc-15 S=RB;E,=1.3kI mol™.. 68F288

J. Phys. Chem. Ref. Data, Vol. 24, No. 2, 1995
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TaBLE 2. Rate constants for interaction of singlet oxygen with olefins, — Continued

Ny, Solvent k B (kdlk)_ T Method Comment Ref.
L mol™! s7h) (mol L) K)

1,180 1.3-Cyclopentadiene, 5-(1-methylethylidene)-, endoperoxide

MeOH ~2.5 293 CP/Oc-15 S=RB;E,=14kJ mol™L. 68F288
2151 Cyclopentane, (dicyclopropylmethylidene)-
CH;COCH, CP/Ac,A’c-17 S=Eos;A'= 78F430
(Dicyclopropylmethylidene)cyclobutane; meas.
kA =0.90,
1,152 Cyclopentane, ethylidene-
CHCl, 8.7 x 105 CP/A’c-33 S=A"=Rub; used ky=1.7x 10*s™, ko, =53x 81F445
10’ Lmol™ 57!, 78A005
1453 Cyclopentane, methyleue-
CH;CN 273 CP/AcA’c-17 S= MB; A’ = Methylenecyclohexane; meas. 81F018
kEA = 1.5%10%
CH,CN 273 CP/Ac,A%-17 S- M’B; A’ = 5-Methylene-2-norbornene; meas. 78F149
k/kX =16,
CH,CN ? S=MB;A’= ¢-C¢HoCHy; meas. kplka-=023.  73F664

2,134 Cyclopcntanone, 2-cyclopentylidene-
0.06 CP/Ac-18 S =Poly-RB or RB; A’ = Linalool; used B, = 80F111
0.18 mol L™}; Solvent is CH,Cl, or MeOH.
1.155 Cyclopentanone, 2-(1-methylethenyl)-
.25 CP/Ac-18 S = Poly-RB or RB; A’ = Linalool; used B, = 80F111
0.18 mol L; Solvent is CH,Cl, or MeOH.

1.1%6 Cyclopentene

©CSy 5.8x 104 298 PL/Ld-2 S=TPP;AHi=5kImol™};AS=-134JK™!  85A167

mol™!; studied at 183-310 K.

MeOH 22x10° 286 ? S = Poly-RB; method not reported. 81F534

MeOH 288 CP/Ac,A’c-17  S=MB; A’ = 1,6-Dimethylcyclohexene; meas.  65F028
kX =033,

2.157 Cyclopentene, 1-tert-butyl-

CH;CN 273 CP/AcA’c-17 S= IX!B; A’ = 1-tert-Butylcyclohexene; meas. 81F018

kik A =14,

1,158 Cyclopentene, 1,2-dimethyl-
MeOH 9.5x 108 286 ? S = Poly-RB; method not reported. 81F534
1.159 Cyclopentene, 1,5-dimethyl-

CHCl, 1.5x 108 CP/Ac-33 S=A’=Rub;used kg = 1.7x 10* s}, ko, =53 x  81F445 .
107 L mot™! 571,

2160 Cyclopentene, 1-methoxy-

¢-CgH, 5 2.4 x%10° PL/A’d-8 S=An; A’=DPBF;AHi =-3kI mol"};ASt =  82A349
, -134TK™! mol™; studied at 290-340 K.

CeHsCH, 1.2x 107 PL/A’d-8 S=An; A’=DPBF;AH} =4 kI mol™}; AS§ =  82A349
- =125 JK Y mol™!; studied at 250-340 K.

CH;CN 2.5% 107 PL/A’d-8 S=An; A’=DPBF;AH} =2 kI mol™}; AS: =  82A349
-112 JX ! mol™; studied at 250-340 K.

CH3COCH, 1.6x 107 PL/A’d-8 S=An; A’=DPBF; AHj =-3kImol™}; AS§ =  82A349
-119 JK ! mol™; studied at 240-320 K.

MeOH 13x 107 PL/A’d-8 S=An; A’=DPBF;AH} =—1 kimol™\; AS§ =  82A349

-114 J K™ mol™; studied at 250-310 K.

2.161 Cyclopentene, 1-methyl-
CeHg 0.018 298 CP/A’c-23 S=A’=DMA; used Po =3.0x 10 mol L™\, 706079

J. Phvs. Chem. Ref. Data. Vol. 24. No. 2. 1995
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (ky'k) T Method Comment Ref.
Lmol's™h (mol L™) X)
2.161 Cyclopentene, 1-methyl- — Continued
CeHs 0.018 298 CP/A’c-23 S=A"=Rub; used B =3.0x 10 mol L. 706079
CeHg 0.016 298 CP/A’c-23 S=A’=DMBA; used B, =7.1x 104 mol L™, 706079
CH, 0018 208 CP/A’c-23 S=A’=Tetr; used B = 1.7 x 103 mol L1 706079
CH,CN 273 CP/Ac,A’c-17 S= MB; A’ = 1-tert-Butylcyclohexene; meas. 81F018
k/kS =17,
CH:CN ? S =MB; A’ = ¢-C4HoCHa; meas. kalky =7.7. 73F664
CHCl, 2.7% 108 CP/A’c33  S=A’=Rubjusedky=17x10*s,ky=53x 81F445
107 Lmol™ 571, 78A005
MeOH 9.2 x 10° 286 7 S = Poly-RB; method not reported. 81F534
MeCOH 288 CP/Ac,A’c-17 S =MB; A’ =1,2-Dimethyicyclohexene; meas.  65F028
kA =0.13.
MeOH/ tert-BuOH CR/Ac,A%c-17 A’ =2M2B; meas. k/k™ = 0.63; 10,* from 68F292
(50:50) H,0,/Ca(0Cl),.
MeOH/ rert-BuOH CP/Ac,A’c-17 S =RB; A’ = 2M2B; meas. k/k* = 1.0, 68F292
(50:50)
2.162 2-~Cyclopenten-1-one, 3-methy!-2-pentyl-
>2 % 10 CP/Ac-18 S =Poly-RB or RB; A’ = Linalool; used By = 80F111
0.18 mol L™%; Solvent is CH,Cl, or MeOH.
2.163 2-Cyclopenten-1-one, 2-acetoxy-3-methyl-
CD;COCD;, 29x10% PL/LA-2 S=Ac. 89F079
2.164 2-Cyclopenten-1-one, 3-acetoxy-2-methyl-
CD;COCD;, 3.6x10* PL/Ld-2 S=Ac. 89F079
2.165 2-Cyclopenten-1-one, 2,3-dimethyl-
CD;COCD, 7.8x10* PL/Ld-2 $=Ac. 89F079
2.166 2-Cyclopenten-1-one, 2-ethyl-3-methyl-
CD;COCD; 1.8x10° PL/Ld-2 S=Ac. 89F079
2.167 2-Cyclopenten-1-one, 3-methoxy-2-methyl-
CD;COCD;, 7.5 % 10* PL/Ld-2 S=Ac. 89F079
2.168 Cyclupropang, (dicyclopropyhuethylidene)-
CH3CN 293  CP/Ac-17 S =RB; A’ = TME; meas. k,/k,” =2.1x107% 79F119
c.k. with 1-methylcyclohexene.
CH3COCH;3 CP/Ac,A’c-17 S=EFEos;A’= 78F430
(Dicyclopropylmethylidene)cyclobutane; meas.
kA = 1.0
2.169 Cyclopropane, 1,1°,1”-(1-ethenyl-2-ylidene)tris-
CH,COCH, CP/Ac,A’c-17 S=Eos; A'= T8F430
(Dicy,clopmpylmethylidene)cyclobutme; meas.
kJkA =0.40.
2.170 Cyclopropane, (1-methylethylidene)-
CH;CN 293 CP/Ac-17 S=RB; A’ = TME; meas. k/k* = 5.6 x 107%; 79F119
c.k. with 1-methylcyclohexene.
2.171 1,6-Decadiene, 2,6,9-trimethyl-, (E)-
EtOH/ 2-PrOH 0.080 (B 292 CP/Oc-1427 S=RB;A’=2,5-DMF. T8F464
(50:50)
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
. Solvent k B (ka'k) B T Method Comment . Ref.
(Lmols™) (mol L) (K)

2173 1,6-Decadiene, 2,6,9-trimethyl-, (2)-

EtOH/ 2-PrOH 0.11(8) 292 CP/Oc-1427 S=RB;A’=2,5-DMF. 78F464
(50:50)
‘ A17)  8,8'-Diapo-y-carotendioic acid, bis(6-O-B-p-glucopyranosyl-B-p-glucopyranosyl) cster (Crocin)
CHCly/ EtOH 3x10% 310 CR/LI-I2 10,* from NDPO,; reported k= 1.1 x 10° L 89R188
(50:50) mol ™! s} using ky =1 x 10° s, recaled. using k; 90E622
=3.0x 10* 571 [92E654),
H,0 56x107 (k) 308 CR/Ac-? used kg = 3.3 x 10% s71; 10,* from MNPO,. 87A318
pH=74 1.8x10° (k)
%T‘t?‘ 6,6°-Diapo-¥,¥-carotenedioic acid (trans-Norbixin)
DMF 8x10° 308 CR/A’c-16  A’=DPBF;usedky=1.4x10°s7;'0,* from  90A437
MNPO,.
DMF 8x 10° (k) 308 CR/A’c-? used kg = 1.4 x 10° s71; 10,* from MNPO,. 90A437
3x10° (k)
DMSO 4x10° 308 CR/A%-16  A’=DPBF;used k;=52x10°s"};10,* from  90A437
. MNPO,.
DMSO 9% 10° (&) 308 CR/AC-? uscd kg = 5.2 % 104 s”1; 10,* from MNPO,. 90A437
3x10% (k)
%178 6,6’-Diapo-'¥,¥-carotenedioic acid, dimethyl ester (trans-Methylbixin)
DMF 9x10° 308 CR/A’c-16  A’=DPBF;usedky=14x10°s7!;'0,* from  90A437
MNPO,.
DMF 2x 106 (k) 308 CR/A%c-? used ky = 1.4 x 10° s7%; 10,* from MNPO,. 90A437
6x10° (k)
DMSO 4x10° 308 CR/A'c-16 A’=DPBF;used k;=52x10*s7; 10,* from  90A437
MNPO,.
DMSO 8x10° (k) 308 CR/Ac-? used ky = 5.2 x 104 s™1; 10,* from MNPO,. 90A437
4x10° (k) .
2,176 6,6’-Diapo-¥,¥-carotenedioic acid, dimethyl ester, 9-cis- (Methylbixin)
DMF 1.6x 100 308 CR/Ac-16  A’=DPBFusedky=1.4x10°s7!;10,* from  90A437
MNPO,.
DMF 2x 105 (k) 308 CR/A’c-? used kg = 1.4 x 10° 5°1; 10,* from MNPO,. 90A437
3x10 (kp) :
DMSO 22x 101 308 CR/A%C-16 A’=DPBF;used ky=52x10*s7}; 10,* from  90A437
MNPO,.
DMSO 1x 105 (k) 308 CR/A’c-? used kg = 5.2 x 104 s71; 10,* from MNPO,. 90A437
1x 10 k)
2.177 6,6’-Diapo-'¥,¥-carotenedioic acid, monomethyl ester, 9-cis- (Bixin)
© CHCl, 9.2 % 10° PL/Ld-2 S=Pz 91EA65
CHCl,/ EtOH 4>10° 310 CR/ALI-12 10,* from NDPO,; reported & = 1.4 % 1010 L 80R188
(50:50) : mol™ s™! using k; = 1x10° s}, recalcd. using k; 90E622
=3.0x 10*s7! [92E654).
DMF 2.0x 101° 308 CR/Ac-16  A’=DPBF;used ky=14x10°s"};10,* from  90A437
MNPO,.
DMF 2x10% (k) 308 CR/Ac-? used kg = 1.4 x 10° s™; 10,* from MNPO,. 90A437
2x10' (ky
DMSO 1.5 x 1010 308 CR/A%-16 A’=DPBF, uscd kg =52 x10%s7, '0,* from  90A437
MNPO,.
DMSO 1x10° (k) 308 CR/Ac-? used kg = 5.2 x 104 s71; 10,* from MNPO,. 90A437
2x10" (k)
H,0 9x107 (k) 308 CR/Ac-? used kg =2.4 x 10° s71; 10,* from MNPO,. 90A437
pH=78 2x10" (k)
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent ko B (kg/k)- T  Method Comment Ref.
(Lmol™ sl (mol LY K
2177 6,6’-Diapo-¥,W.carotenedioic acid, monomethyl ester, 9-cis- (Bixin) — Continued
H,O (mic) 7% 10° 308 CR/Ac-16  A’=DPBFused ky=2.4x10°s7%0.1mol L™  90A437
pH=7.38 SDS; '0,* from MNPO,.
H,0 (mic) 7 %107 (k) 308 CR/A’c-? used ky =2.4x 10°57%; 0.1 mol L™ SDS; 10,*  90A437
pH=178 110 (k) from MNPO,.
2178 8,8’-Diapocarotenedioic acid, mono(6-O0-f-p-glucopyranosyl-3-p-glucopyranosyl) ester (emi-Crocin)
H,0 1.3x10% (k) 308 CR/Ac-? used ky=3.3x 10° s°1; 10,* from MNPO,. 87A318
pH=74 5.1x10° (k)
2.17% 9-cis-6,6’-Diapo-'¥,¥-carotenedioic acid (Norbixin)
DMF 1.7x10° 308 CR/A’c-16 A’=DPBF;used ky=1.4x10°s7; 10, from  90A437
MNPO,.
DMF 2% 108 (k) 308 CR/A’c-? used kg = 1.4 x 10° 571; 10,* from MNPO,. 90A437
1x 10" (k)
DMSO 9% 10° 308 CR/A’c-16  A’=DPBF;used kg=52x 10457} 10,* from  90A437
MNPO,.
DMSO 2% 10% (k) 308 CR/A’c-? used kg = 5.2 x 10*s71; 10,* from MNPO,. 90A437
2x10'0 (k)
H,0 2x 108 (k) 308 CR/Ac-? used ky = 2.4 x 10° s7; 10,* from MNPO,. 90A437
pH=738 2x 10" (k)
H,0 (mic) 6x10° 308 CR/Ac-16  A’=DPBF;used k;=2.4x10%s7;0.1mol L™} 90A437
pH=78 SDS; 10,* from MNPO,.
H,0 (mic) 8x 107 (k) 308 CR/Ac-? used kg =2.4x10°s71; 0.1 mol L™ SDS; !0,*  90A437
pH=1738 9% 10° (k) from MNPO,.
2.180 4a,9a:9,10-Dicthenoanthracene, 1,4,9,10-tetrahydro-5,8-dimethoxy-
CH,Cl, 2.5x10* PR/A’d-8 S = An; A’ = DPBE. 79A457
2.181 4u,9u:9,10-Dicthenvanthracene, 1,4,9,10-tetrahydro-
CH,Cl, 1.0x 108 PR/A'd-8 S = An; A’ = DPBF. 79A457
2.182 23-Dioxabicyclof2.2.2]oct-5-ene (3,6-Endoperoxycyclohexene)
MeOH 1.5x10? 293  CP/Oc-15 S=RB; E, =26 kI mol™. 68F288
2.183 14-Dioxene
CH;COCH, 22x%10° 0.18 288 CP/A’c-16 S=RB; A’ = DPBF; used k4 = 3.8 x 10* 7. 77F876
CH,COCH;, 3.6 x 10° 281 7 S=7A’=Car;used ky =3 x 101 Lmol™' s7!;  70F733
meas. kalky = 1.2x 1075,
2.184 1,4-Dioxene, 2-(4-cyanophenyl)-3-(4-§iimethylaminophenyl)-
CD,COCD; 2.3x107 (k) CP/Ac,A’c-17  S=TPPorRB; A’=TME; used k' =5.5x 107  80F007
Lmol™'s7h
2,185 1,4-Dioxene, 2,3-di(4-acctaminophenyl)-
CD3COCDy/ 1.5x 107 (k) CP/Ac,A’c-17  S=TPPorRB; A’=TME; used k. =5.5x 107  80F007
CD3S0CD; (95:5) Lmol™ s
2.186 1,4-Dioxene, 2,3-di(3-chlorophenyl)-
CH;COCH3 3.6 % 10° (k) CP/Ac,A’c-17  S=TPPorRB; A" = TME; used k* =5.5x 107  80F007
Lmol™'s™,
2.187 14-Dioxene, 2,3-di(4-chlorophenyl)-
CH,CN 1.9 x 107 (k) CP/Ac,A’c-17  S=TPPorRB; A’ =TME; used k' = 1.1x 10°  80F007
Lmol sl
CH;COCH; 7.5 x 108 (k) CP/Ac,A'c-17  S=TPPorRB; A’ = TME; used & =5.5x 107 80F007

Lmol™ s,
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RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 721
TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
Solvent k B (ky/k) T Method Comment Ref.
(Lmol ™! s7h) (mol LY (K)
1,4-Dioxene, 2,3-di(4-dimethylaminophenyl)-
CD;COCD, 3.7x10% (k) CP/Ac,A'c-17  S=TPPor RB; A’=TME; used k' =5.5x 107  80F007
Lmol s
1,4-Dioxene, 2,3-di(4-hydroxypheny})- i
CD3COCD; 6.5x 107 (k) CP/Ac,A’c-17 S=TPPorRB; A’=TME; used & =5.5x 107  80F007
Lmol™ s,
1.4-Dioxene, 2,3-di(3-methoxyphenyl)-
CH;COCH, 1.0x 107 (k) CP/Ac,A’c-17  S=TPPorRB; A’=TME; used k* =5.5x 107  80F007
Lmol s,
i4-Dioxene, 2,3-di(4-methuxyphenyl)-
CD,CN 1.3x10% (k) CP/Ac,A'c-17 S=TPPorRB; A’=TME; used k¥ =1.1x10%  80F007
Lmol™ s,
CH;COCH; 1.8 %107 (k) CP/Ac,A'c-17 S=TPPorRR: A’ = TME; used kA =55x 107 R0F007
' Lmol™' sl
1,4-Dioxene, 2-(4-dimethylaminophenyl)-3-phenyl-
CD3COCD; 7.5% 107 (k) CP/Ac,A’c-17 S =TPP or RB; A’ = TME; used kA =5.5% 107  80F007
Lmol™ s
1,4-Dioxene, 2,3-di(4-methylphenyl)- ‘
CH;COCH, 2.9 x107 (k) CP/Ac,A%-17 S=TPPorRB; A’=TME; used kA =5.5x 107  80F007
Lmol's™L
1,4-Dioxene, 2,3-diphenyl-
CH,CN 1.7x107 298 PL/Ld-2 S=DCA. 91A311
CH;COCH, 1.6x 107 (k) CP/Ac,A’c-17  S=TPPorRB; A’= TME; used &, =5.5x 107  80F007
Lmol! s,
CH;COCH; 1.3x 107 (k) 281 7 $=17; A’=14-Dioxene; used ki =2.2x10°L  70F733
mol ! s7}; meas. kafky = 58.
1,4-Dioxene, 2-(4-methoxyphenyl)-3-phenyl-
CH;COCH, 2.7 %107 (k) CP/Ac,A’%c-17  S=TPPorRB; A’=TME; used kX =5.5x107  80F007
Lmol™'s7.
1,4-Dioxene, 2,3,5,6-tetraphenyl-
CeHe 1.5x 107 (k) CP/Pa-17 S$=A; A’ =TME; used k* =4 x 10’ L mol™* 79A241
57!, P=Benuzil.
1,3-Dioxolane, 4,5-diethylidene-2,2-dimethyl-, (E,Z)
CH,Cl, 2.3% 107 CP/A’c-16 S=MPDME; A’ = DPBF; used ky= 1 x 10*s™.  87A035
1,3-Dioxolane, 4,5-diethylidene-2,2-dimethyl-, (Z,Z)
CH,Cl, 32x 107 : CP/A’c-16 S=MPDME: A’ = DPBF: used kg = 1x 105", 87A035
1,3-Dioxole
CH;COCH, 1.2x107 33x107° 288 CP/A’c-16 S=RB; A’ = DPBF; used k4 = 3.8 x 10% 571, 7TF876
Docosahexaenoic acid
ccl, 1.5x10° MP/LI-12 S =TPP; used kg =42 57", 83E425
83F151
4,8-Dodecadiene, 4,8-dimethyl-
MeOH 6.9%10° (k) 253 CP/Oc-1427 S=RB; A’ =o-Terpinene; used ky= 1.1x 10°  78A344

-1
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722 WILKINSON, HELMAN, AND ROSS

TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kyfk) T Method Comment Ref.
(Lmol™!s™) (mol LY K)
2.202 4,8-Dodecadiene, 4,8-dimethyl-, (E,E)-
MeOH 1.1% 10% (k) 253 CP/Oc-1427 S=RB;A’=o-Terpinene; used ky=1.1x10°  78A344
s,
2.203 4,8-Dodecadiene, hydroperoxy-4,8-dimethyl-
MeOH 3.8 % 10° (k) 253 CP/Oc,AcPa- S=RB; A’ = a-Terpinene; used kg = 1.1 x 10° T8A344
14,27 s~
2.204 (E,E)-8,10-Dodecadienol
CeHsC/ 2-PrOH  5.7x 10° 273 CR/LE12 used ky = 4.1 x 10* s™%; 10,* from hydrotrioxide, 90M125
(90:10) e.g. (CH3),C(OH)OOOH.
2205 2,4,6.8,10-Dodecapentaene-1,12-dione, 1,12-bis(3-hydroxy-1,2,2-trimethylcyclopentyl)-4,7-dimethyi- [1R-
[10]2E,4E,6E,8E,10E,12(1R*,3R*)},30]- (C39-Capsorubin)
CHCl, <1x107 CR/LI-12 used ky = 3.0x 10*s7%; *0,* from NDPO,. 92R054
2.206 2,4,6,8,10-Dodecapentaene-1,12-diene, 1,12-bis(3-hydroxy-1,2,2-trimethylcyclopentyl)-4,7-dimethyl- [1R-
[10[2E 4E,6E,8E,10E,12(1R* 3R*)],38]- (C3y-Epiisocapsorubin)
CHCl, <1x 107 . CR/LI-12 used kg = 3.0 x 10%s7%; 10,* from NDPO,. 92R054
2.207 2,4,6,8,10-Dodecapentaene-1,12-dione, 1,12-bis(4-hydroxy-1,2,2-trimethylcyclopentyl)-4,7-dimethyl- [1R-
[1a[2E,4E,6E,8E,10E,12(1R* ,4R*)],4B]- (C3y-Isocapsorubin)
CHCl, <1x107 CR/LI-12 used kg = 3.0 x 10% 5713 10,* from NDPO,. 92R054
2208 2,6,10-Dodecatriene, dihydroperoxy-2,6,10-trimethyl-
MeOH 6 x10° (k) 253 CP/OcPa-17 S=RB;A’=TMDT; used £ =2.0x 10°L 83A078
mol~ts™,
2209 2,6,30-Dodecatriene, hydroperoxy-z;ﬁ,l()-trimethyl-
MeOH 1.2 % 10% (k) 253 CP/OcPa-17 S=RB;A’=TMDT; used k,A' =2.0x10°L 83A078
mol™! s7L,
2216 2,6,10-Dodecatriene, 2,6,10-trimethyl- (TMDT)
MeOH 2.0 x 10° 0.055 253 CP/Oc,Pa-15 S=RBjusedky=1.1x% 10°s7L 83A078
2211  4,6,8,10,12,14,16-Eicosahcptacne-3,18-dionc, 8,13-dimcthyl-2,2,19,19-tctramethoxy- (all-E) (Cpz-Polycenc-tetrone-diacctal)
CHCl, 2% 10° CR/LI-12 used kg = 3.0 x 10% 571 10,* from NDPO,. 92R054
2212 5,8,11,14-FEicosatetraencic acid (Arachidonic acid)
CCl, 1x10° MP/LI-12 S=TPP;used ky=42s~". 83E425
83F151
2.213 5,8,11,14-Eicosatetraensic acid, methyl ester (Methyl arachidonate)
CsHsN 24x10° (k) CP/Ac,A’c-17  $=PP; A’ = Cholesterol; used kg =6 x 10*s™"; 743115
meas. k/k> =3.5, B, =0.85 mol L™},
2214 5,8,11,14-Eicosatetraenecic acid, phenyl ester (Phenyi arachidonate)
CD;0D 12x10° PL/Ld-2 S =MB and RF. 88A165
2.215 Ethanol, 2-cyclododecylidene-~
McOH/ H,0 (95.5) 0.34 CP/Oc-15 S = RB; Soln. contg. 1% sodium acctate. 7OF137
2.216 Ethanoi, 2-cyclohexylidene-
MeOH/ H,0 (95:5) 0.43 CP/Qc-15 S =RB; Soln. contg. 1% sodium acetate. T9F137
2.217 Ethanol, 2-cyclooctylidene-
MeGOH/ H,0 (95:5) 0.06 CP/Oc-15 S =RB: Soln. contg. 1% sodium acetate. T9F137
2218 Ethanol, 2-cyciopentylidene-
MeOH/ H,0 (95:5) 0.02 CP/Qc-15 S = RB; Soln. contg. 1% sodium acetate. 79F137
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RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 723
TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
‘Mo, Solvent k B (kgfk), T Method Comment Ref.
. (L mol™ s7%) (mol L) X)
':mw “Ethanol, 1-(2-methylene-3,5-cyclohexadienylidene)- (2-Methylacetophenone enol)
CH;CN -10° PL/Ld S = OMAPB; estd. from obs. lifetimes for 89A241
different laser doses.
3220 Ethanol, 1-tricyclo[3.3.1.1%"1decylidene-, acetate (1-Adamantylideneethy! acetate)
CD,COCD; 4.5x%10* 296 PL/LA-2 S=MB. 86F219
1221 Ethene, 1,1-diethoxy-
CeHg 26x10° 0.15 288 CP/A’c-16 S=RBCE; A’=DPBF;used ks =4.2x 10*s™}.  77F876
CH;3;COCH; <1x10* (ko) 279 CP/Ac,A’c-17 S=RB; A’ = 1,4-Dioxene; No measurable 77F876
reaction of A.
CH,COCH; 4.6x10° 0.083 288 CP/IA’C-16 5=RB; A" = DPBF; used k3 =3.8 x 10* s, 77F876
2222 Ethene, 1,2-diethoxy-, (E)-
CH;COCH; 2.6x107 (k) 279 CP/Ac.A’c-17 S=RB; A’ =(2)-12-Diethoxyethene; used kA’ =  77F876
5.7x 107 L mol™ s7%; meas. k/k* = 0.46.
CH,COCH; 47x107 8.1x107 288 CP/A’c-16 ~ S=RB;A’=DPBF;used k;=3.8x10*s7., 77F876
CH,COCH, 1.0x 107 (k) 281 ? $=7 A’=1,4-Dioxene; used k5 =22x10°L  70F733
mol~! 571; meas. katkpr = 46.
2223 Ethene, 1,2-diethoxy-, (2)-
CH,COCH; 4.4x107 8.6x1074 288 CP/A’c-16 S=RB; A’ = DPBF; used k; = 3.8 x 10* 57!, 77F876
CH,COCH; 5.7x107 (&) 279 CP/AcA'c-17  S=RB;A’=TME; used k% =54x 10" Lmol™ 77F876
s7'; meas. k/k = 1.1; Found &, > k.
CH;COCH; 33x107 (k) 281 7 S=17 A’=1,4-Dioxene; used ky =22x10°L  70F733
mol™ s7%; meas. ky/kyr = 1.5 x 102,
2,224 Ethene, ethoxy-
CeHg 23x10° 0.18 288 CP/A’c-16 S=RBCE; A’=DPBF; used kg =42 x 10*s™,  77F876
CH;COCH; 3.1x10* (k) 279 CP/AcA'c-17 S=RB;A’=1,4-Dioxene; used k,* =22x10°  77F876
L mol™ s™'; meas. k/k* =0.14; Found k, > k.
CH,COCH; 43x10* 0.88 288 CP/A’c-16 S=RB; A’=DPBF; used k; = 3.8 x 10* 571, 77F876
CH,COCH, 57x10* (k) 281 97 S=12; A’=1,4-Dioxene; used kyy=22x10°L  70F733
mol™ s7); meas. ky/ksr = 0.26.
2225 Ethene, tetraethoxy-
CeHg 7.4 %107 57x10™* 288 CP/A’c-16 S=RBCE; A’=DPBF;used k4 =4.2x 10*s™.  77F876
CH,CN 43x107 77x107* 288 CP/A’c-16 S=RB; A’ = DPBF; used k3 = 3.3 x 10*s7L, 77F876
CH,COCH;3 46x107 (k) 279 CP/AcA’c-17 S=RB;A’=TME; used kX =54%10" Lmol™  77F876
s71; meas. k/k* = 0.85; Found k; > k.
CH,;COCH; 45x107 85x107 288 CP/A’c-16 S=RB; A’ =DPBF; used k; =3.8 x 10*s71, 77F876
CHCl, 7.6x 107 22x107* 288 CP/Ac-16  S=MB; A’=DPBF;used ky=1.7x10*s7}; 77F876
Solvent contained 1% EtOII.
2226 Ethene, 1,1,2-triethoxy-
CH,COCH; 1.2x108 3.1x10™ 288 CP/A’c-16 S=RB; A’ =DPBF; used k; = 3.8 x 10%s7., 77F876
2227 2-Furanone, 3-(1-methylethylidene)-
0.65 CP/Ac-18 S = Poly-RB or RB; A’ = Linaloo}; used By = 80F111
0.18 mol L™Y; Solvent is CH,Cl, or MeOH.
2.228 1-Heptene
CCly/ MeOH (96:4) 2 x 10° PL/A’d-8 S=MB; A’ = DPBF. 777162
2229 (Z)-2-Heptene
MeOH 1.3x10° 286 7 S = Poly-RB; method not reported. 81F534
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kylk) T  Method Comment Ref.
L mol s (ol LY (K)

2.230 (all-E)-1,3,5,7,9,11,13,15,17,19,21,23,25-Hexacosatridecaene, 3,7,11,16,20,24-hexamethyl-1,26-bis(2,6,6-trimethyl-1-cyclohexyl- (Decapreno-
B-carotene)

CgHsCH; 2.1x10% PL/Ld-2 $=Pz
CeHg 2.0x 100 PL/Ld-2 S=Pz
CeHg 22x10° PL/PCd-2 S=An.

2231 24,6,8,10,12,14-Hexadecaheptaene-1,16-dione, 1,16-bis(3-hydroxy-1,2,2-trimethylcyclopentyl)-6,11-dimethyl- [1R-
[1a[2E4E,6E,8E,10E,12E,14E,16(1R*,35%)],3]- (C34-Capsorubin)

CHCl, ~2x10° CR/LI-12

- used kg =3.0x 10* s7%; 10,* from NDPO,.

2.232 2,4,6,8,10,12,14-Hexadecaheptaene-1,16-dione, 1,16-bis(4-hydroxy-1,2,2-trimethylcyclopentyl)-6,11-dimethyl- [1R-
[1a[2E4E,6E,8E,10E,12E,14E,16(1R*,45*)),4B]- (C34-Epiisocapsorubin)

CHC, ~2x10° CR/LI-12

used ky = 3.0 x 10* s7; 10,* from NDPO,.

2.233 4,6,8,10,12-Hexadecapentaene-3,14-dione, 6,11-dimethyl-2,2,15,15-tetramethoxy- (all-E) (C,g-Polyene-tetrone-diacetal)

CHCl, <1x10’

CR/LI-12

used kg = 3.0 x 104 s71; 10,* from NDPO,.

2.234 4,6,8,10,12-Hexadecapentaene-2,3,14,15-tetraone, 6,11-dimethyl- (all-E) (C,3-Polyene-tetrone)
CHCl, ~1x107 CR/LI-12 used ky = 3.0 x 10*s™1; 10,* from NDPO,.
2235 2,6,10,14-Hexadecatetraene, 2,6,10,14-tetramethyl-
MeOH 22x10° 0.05 253 CP/OcPa-15 S=RB;usedkg=1.1x10%s7%
2.236 2-Hexadecene, 1-ethoxy-3,7,11,15-tetramethyl- (Ethyl phytyl ether)
EtOH 3.0(8) CP/PaPa-17 S=RB; A’ = c-CgHyCHg; used B, = 1.5x 1073
mol L7,
2,237 2-Hexadecene, 1-methoxy-3,7,11,15-tetramethyl- (Methyl phytyl cther)
EtOH 3.7 (B CP/PaPa-17 S=RB;A’=c-C¢HoCHg; used B, = 1.5x 107
mol L.
2.238 2-Hexadecen-1-0l, 3,7,11,15-tetramethyl- (Phytol)
EtOH 138D CP/PaPa-17 S=RB;A’ =c-C¢HoCHy; used B =1.5x 107
mol L™,
2.239 2-Hexadecen-1-ol, 3,7,11,15-tetramethyl-, acetate (Phytyl acetate)
EtOH 7.8 By CP/PaPa-17 S=RB;A’=c-CgHgCHy; used B2 = 1.5x 1073
mol L7,
2.240 1,5-Hexadiene
CCl,/ MeOH (96:4) 2 x 10° PL/A’d-8 S=MB; A’ =DPBF.
2241 (E,E)-2,4-Hexadiene
CCl,/ MeOH (96:4) 2 x 10* PL/A’d-8 $=MB; A’ = DPBF.
CHCl, 24x%10° CP/A’c-33 S'=A’=Rub;used kg=1.7x 10* s}, kpyr = 5.3 x
107 Lmol™ts71.
2242 (E,Z)-24-Hexadiene
CHCl, 1.0x10° CP/A’c-33 S=A’=Rub;used ky= 1.7 x 10* 57} kp =53 %
10’ Lmot™ s,
2.243 2,4-Hexadiene, 2,5-dimethyl- (DMHD)
CgHg 1.8 x 10° (k) 0.24 (B) 286 CP/Oc-29 S =TPP; A’ =2,5-DMF,; used kg = 4.2 x 10*s7;

1.8 x 105 (&)

J. Phys. Chem. Ref. Data, Vol. 24, No. 2, 1995

meas. kfk. = 9.74: for formation of products 2)
3,3-dimethyl-2-(2-methyl-1-propenyl)-1,2-
dioxetane, (3) 2,5-dimethyl-3-hydroperoxy-1,4-
hexadiene, (4) 1,2-dioxa-3,3,6,6-tetramethyl-4-
cyclohexene, (5) trans-2,5-dimethyl-5-
hydroperoxy-1,3-hexadiene, k, = 0.05, 0.59, 0.34
and 0.81 x 10° L mol ™! 571, resp.

91EA65
91E465
80A143

92R054

92R054

92R054

92R054

83A078

86F091

86F091

86F091

86F091

777162

777162
81F445

81F445

84F335
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TaBLE 2. Rate constants for interaction of singlet oxygen with olefins, — Continued

725

%@ Solvent

k B (kyfk)
(L moltsh) (mol L*Y)

T  Method
X)

Comment

Ref.

334}  2,4-Hexadiene, 2,5-dimethyl- (DMHD) — Continued

CHe

CeHs

ccl,

CH,Cl,

CH,Cl,

CH,Cl,

CH,Cl,
CH;CN

CH,CN
CH;CN

CH,CN

CH,CN
CH,COCH,

CH,COCH,

4% 108

<2.5%10° (k)

1.0 % 10° (k)
9.8 x 10° (k)

0.014 (B,)

8.6x10° (k)

’ 0.011 (B,
1.9 X 10° tky)

5x10°

1x 105 (k)

1.4 x 108 (k)
1.3 %10 (k)

0.024 (Bp

5.2x%10° 0.029
6.3 x 10°

1.6 x 108 (k)

7.4%10° (k)

0.051 (B,
1.1x10° (k)

3.9 x 108

PL/Ld-2

295 CPlAc-17

286 CP/Oc-29

286 CP/Oc-29

PL/Ld-2

295 CP/Ac-17

CP/Pa,P'a-17
286 CP/Oc-29

CP/A’c-16
PL/Ld-2

295 CPiAc-17

CP/Pa,P'a-17
286 CP/Oc-29

295 PL/Ld-2

S = MPDME.

S=RB; A’ =2M2P; used k' =72x 10° L
mol™! s‘l; for formation of 3-hydroperoxy-2,5-
dimethyl-1,4-diene k, = 1.4 X 10° L mol ™ 571,

S=TPP; A’ =2,5-DMF; used kg = 1.4 x 10°s™%;
meas. k/k, = 9.81; for formation of products (2)
3,3-dimethyl-2-(2-methyl-1-propenyl)-1,2-
dioxetane, (3) 2,5-dimethyl-3-hydroperoxy-1,4-
hexadiene, (4) 1,2-dioxa-3,3,6,6-tetramethyl-4-
cyclohexene, (5) trans-2,5-dimethyl-5-
hydroperoxy-1,3-hexadiene, k. = 0.07, 0.25, 0.23
and 0.42 x 10° L mol™! s7, resp.

S =TPP; A’ = 2,5-DMF; used kg = 9.5 x 10> s7;
meas. kyfk, = 2.21; for formation of products (2)
3,3-dimethyl-2-(2-methyl-1-propenyl)-1,2-
dioxetane, (3) 2,5-dimethyl-3-hydroperoxy-1.4-
hexadiene, (4) 1,2-dioxa-3,3,6,6-tetramethyl-4-
cyclohexene, (5) rrans-2,5-dimethyl-5-
hydroperoxy-1,3-hexadiene, k. = 0.26, 5.5, 0.34
and 2.5 x 10° L mol™! 571, resp.

S = MPDME.

S=RB; A’=2M2P; used k¥ =9.7x 10°L
mol ! s7}; for formation of 3-hydroperoxy-2,5-
dimethyl-1,4-diene k, = 1.3 x 106 L mol™ 571,
S=17; A’ = c-C¢HyCH,; meas. k/k = 5.0.
$=TPP; A’ =2,5-DMF; used kg = 3.3 x 10*s7;
meas. kqm, =0.91; for formation of products (2)
3,3-dimethyl-2-(2-methyl-1-propenyl)-1,2-
dioxetane, (3) 2,5-dimethyl-3-hydroperoxy-1,4-
hexadiene, (4) 1,2-dioxa-3,3,6,6-tetramethyl-4-
cyclohexene, (5) trans-2,5-dimethyl-5-
hydroperoxy-1,3-hexadiene, k, = 0.41, 12.3, 0.55
and 0.55 x 10° L mol™! s resp.

S=RB;A’=DPBF;used k4= 1.5x 10° s},
S = MPDME.

S=RB; A’=2M2P; used kA = 1.2 x 10° L
mol~! s71; for formation of 3-hydroperoxy-2,5-
dimethyl-1,4-diene k.= 1.7 x 10 L mol™! 571,
S=% A’ = c-CgHyCHa; meas. k/k> = 6.3.
S=TPP; A’ = 2,5-DMF; used k; = 3.8 x 10%s7!;
meas. kqlk, = 1.44; for formation of products (2)
3,3-dimethyl-2-(2-methyl-1-propenyl)-1,2-
dioxetane, (3) 2,5-dimethyl-3-hydroperoxy-1,4-
hexadiene, (4) 1,2-dioxa-3,3,6,6-tetramethyl4-
cyclohexene, (5) trans-2,5-dimethyl-5-
hydroperoxy-1,3-hexadiene, k. = 0.59, 6.2, 0.22
and 0.37 x 10° L moi™! s'l, resp. '

S =MPDME.

83F195
83F196

83F196

84F335

84F335

83F195
83F196

83F196

73F662
84F335

83F195

83F195
83F196

83F196

73F662
84F335

83F195
83F196
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kgfk) T Method Comment Ref.
Lmolts7h (mol L) K)
2243 2,4-Hexadiene, 2,5-dimethyl- (DMHD) — Continued
CH,COCH, 7x10° (k) 295  CP/Ac-17 S=RB; A’ =2M2P; used k* =8.1x 10°L 83F196
mol~!s7}; ARt = ~0.96 ki mol™; ASt =138 J
K™ mol™!; studied at 195-295 K; for formation
of 3-hydroperoxy-2,5-dimethyl-14-diene k, =
3.4,2.5and 3.2 x 10° L mol™! s7! at 295, 241 and
195 K, resp. and AH$ = 1.7 kJ mol™ and ASt =
-146 JK mol™!.
CH;COCH; CP/PaPa-17  S=7 A’=c-CgHoCHy; meas. k/kA =3.2. 737662
CH,COCH,/ H,0 CP/Pa,P'a-17  S=7 A’ = c-C¢HyCHy; meas. k/k A =13, 73F662
(75:25)
CHCl, 4.8x10° (k) 83x103(B) 286 CP/Oc-29 S=TPP; A’=2,5-DMF; used kg =4.0x 103s™!;  84F335
9.0% 10° (k) meas. kyfk; = 1.86; for formation of products (2)
3,3-dimethyl-2-(2-methyl-1-propenyl)-1,2-
dioxetane, (3) 2,5-dimethyl-3-hydroperoxy-1,4-
hexadiene, (4) 1,2-dioxa-3,3,6,6-tetramethyl-4-
cyclohexene, (5) trans-2,5-dimethyl-5-
hydroperoxy-1,3-hexadiene, k. = 0.14, 2.98, 0.29
and 1.45 x 10° L mol™! 57, resp.
CHCl, 53 %108 CP/A’c-33 S=A’=Rub;used ky=1.7x10%s7), kyy=53x 81F445
107 Lmol ™! 71,
MeOD 2.6 x 10° PL/LA-2 S = MPDME. 83F196
MeOH 2.4%10% (k) 0.059 (8, 286 CP/Oc-29 S=TPP; A’=2,5-DMF; used ky= 1.4 x 10°s™';  84F335
1.1x10° (kg meas. ky/k, = 0.45; for formation of products (2)
3,3-dimethyl-2-(2-methyl-1-propenyl)-1,2-
dioxetane, (3) 2,5-dimethyl-3-hydroperoxy-1,4-
hexadiene, (4) 1,2-dioxa-3,3,6,6-tetramethyl-4-
cyclohexene, (5) trans-2,5-dimethyl-5-
hydroperoxy-1,3-hexadiene, (6) trans-2,5-
dimethyl-1-hydroperoxy-5-methoxy-3-hexene, k.
=128,5.1,0.96, 0.48 and 4.8 x 10° L mot™* 572,
resp.
MeOH 2.6x 105 0.042 CP/A’c-16  S=RB;A’=DPBF;used ky=1.1x10%s7". 83F195
83F196
MeOH 3% 108 (k) 205 CPlAc-17 S =RB; A’ = 2M2P; used k% =2.0x 10°L 83F196
mol™! sV AHE =27 kI mol™); ASE =~115J K}
mol~}; studied at 195-295 K; for formation of 3-
hydroperoxy-2,5-dimethyl-1,4-diene k. = 2.9, 1.0
and 0.28 x 10° L mol~! 57! at 295, 241 and 195
K, resp. and AH$ = 9.2 kJ mol™! and AS} =~113
JK ! mol™,
MeOH 2x10° PL/A’d-5 S=MB; A’ = DPBF. 727260
MeOH CP/PaPa-17  S=1% A’ =c-CgHoCHy; meas. k/k” =28, 73F662
MeOH/ H,0 CP/PaPa-17 S=7 A’=c-CqHoCHy; meas. k/k =29. 73F662
(88:13)
2244 2-Hexene
MeOH 288 CP/Ac,A’c-17  S=MB; A’ = c-CsHg: meas. k,/k,A’ =0.56. 65F028
2.245 (E)-3-Hexene
CS, 71%10 298 PL/Ld-2 S=TPP;AHt=2kI mol™}; AS§ =—-163TK!  85A167
mol™}; studied at 183-310 K.
2.246 (Z)-3-Hexene
CHCl, 3.5%x10* 0.14 CP/Oc-1427 S =MB; used kg = 4.4 x 10> s71; obs. rate of 88A026
3.1 x 10 (k) oxygen consumption as a ratio with TME; calen.
4% 10° (k) involves ky(MB) =6.4 x 10° L mol™' ™",
CS, 3.9x10% 298 PL/Ld-2 S=TPP;AH; =8 kI mol™; ASt =-130J K™ 85A167

mol™"; studied at 183-310 K.
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TaBLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

‘Solvent k B kg/k) T  Method Comment ‘ Ref.
(Lmol™'s7h (molL7h) - (K)

W’l Indole, 1-methyl-3-(B-methoxyvinyl)- (E)
CD,Cl, 195 CP/PaPa-17 S=TPP,A’'=E-1- (Phenylsulfonyl)-3-(ﬁ 93F367
methoxylvmyl)mdole meas. k/k® =5,
m Indole, 1-methyl-3-(B-methoxyvinyl)- (Z)
. : .CDyCly 195 CP/PaPa-17 S=TPP; A’ = E-1-Methyl-3-(B- 93F367

.

methoxylvinyl)indole; meas. k,/k,“‘ =4.1.

334%  Indole, 1-(phenylsulfonyl)-3-(f-methoxyvinyl)- (Z)

CD,Cl, 195 CP/PaPa-17 S=TPP;A’=E-1- (Phenylsulfonyl)-S-(B- 93F367
methoxylvinyl)indole; meas. k/k, =52

. %m Lycopence, (ull-E)-

n-CeHyy 1.9x 10 PL/Ld-2 S=Pz 91E465
C¢HsCH;3 1.8x 1010 PL/Ld-2 S=Pz 91E465
CeHg 1.7 % 10'° PL/LA-2 S=PFz. 91EA65
CgHg/ MeOH CP/P'a-20 S =MB; A’ = 2M2P; meas. kyfky = 1.5x 10%. 707188
(80:20)
cal, 1.4 x 1010 PL/Ld-2 S=Pz ' 91E465
CH,Cl, 6.9x%10° 1.4x107¢ 293 CP/Oc-19 $=Chl a; A’ = Soybean oil; used k; =1.0x10*  90R128
-1
) s,
CHCl, 9x10° CR/LI-12 used kg = 3.0 x 10% s%; 10,* from NDPO,, 92R054
CHCly 1.9x10' PL/Ld 2 S=Pz 91EA465
CHCly/ EtOH . 1.8x 10" ' PL/Ld-2 S =Pz; Soln. cont. 1% H,0. 91E465
(50:50)
CHCly/ EtOH 9x10° 310 CR/LI-12 1o,* from NDPO,; reported k=3.1 x 1010 L 89R188
(50:50) mol~! 57! using ky = 1 10% 577, recaled. usmg ks 90E622

=3.0x 104 s~ [92E654].
- 4251 Lycopene, dihydroxy-

CeHg 51x10° PL/BCd-11  S=An. 80A143
#2852 - Methacrylic acid .
: CeDs 47x10° PL/Ld-2 S=TPP. 89A331
' 2.253 - 2,5-Methano-1,3-dithiolo[4,5-d][1,3]dithiin, dihydro-2,3a,5-trimethyl-7-methylene-

CHCIy 1.2x10° 295 CL/LI-12 S=An;used ky=49x10°s7", YUF4T3
: 2.254 4,7-Methanoindene, 4,5,6,7-tetrahydro- (Isodicyclopentadiene)

CD3;COCD; 1.5x 108 195 CP/A’c-16 S =RB; A’ = DPBF, kg not given. 87A368
2.255 Methanol, cyclohexylidene-, acetate

CD;COCD; 75%x10* 298 PL/Ld-2 S=MB. 85A167

CD;0D 4.8 %104 298 DPL/1d-2 S=MB 85A167
2256 Methanol, l-tricyclo[3.3._l.13'7]decylidel_1e-, acetate (Adamantylidenemethyl acetate)

CD,COCD, 34x10* 296 PL/LA-2 S=MB. 86F219

85A167
CD;COCD, 2.7x%.10% (k) 296 CP/Pa-17 $=MB; A’=2M2P; used kX' =8.1 x 10°L 86F219
mol™' 571,

CD;0D 2.1x10* 298 PL/Ld-2 S=MB. 85A167
2257 14-Methanonaphthalene, 5,8-dimethoxy-1,2,3,4-tetrahydro-9-isopropylidene-

CH,(Cl, 43x10° PL/A’d-8 S=An; A’=DPBF. 81A437
2.2 58 1,4-Methanonaphthalene, 5,6,7,8-tetrachloro-1,2,3,4-tetrahydro-9-isopropylidene-

CH,Cl, 9.6x10* PL/A’d-8 S=An; A’=DPBF. 81A437
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (ky/k) T Method Comment Ref.
(Lmol™!s7h (mol L) &)
2.259 1,4-Methanonaphthalene, 5,6,7,8-tetrafluoro-1,2,3,4-tetrahydro-9-isopropylidene-
CH,Cl, 52x 10 PL/A’d-8 S=An; A’=DPBF. 81A437
2260 1,4-Methanonaphthalene, 1,2,3,4-tetrahydro-9-isopropylidene-
CH,Cl, 1.4x10° PL/A‘d-8 S=An; A’ =DPBF. 81A437
2261 Naphthalene, 1,2,3,4,5,6,7,8-octahydro- (A>!.QOctalin)
CHCl, 50x 108 CP/A’c-33 S=A’=Rub; used ky=1.7x10*s™, k,,=53x  78A005
107 Lmol™! 571,
2.262 2,4,6,8-Nonatetraenoic acid, 9-(4-methoxy-2,3,6-trimethylphenyl)-3,7-dimethyl-, ethyl ester, (all-E)-
ccl, 2x 107 CL/LI-12 S=TPP;used ky=1x10%s", 85F667
2263 1-Nonene
MeOH 288 CP/Ac,A’c-17  S=MB; A’ = c-CgH,q; meas. k/kA = 0.1, 65F028
2.264 9,12-Octadecadicnoic acid (Linolcic acid)
CeDs 73 x 10 PL/Ld-2 S="TPP. 89A331
ccl, 42x10* MP/LI-12 S=TPP; used ky =42 s, 83EA25
83F151
CD,0D 7.9 % 104 PL/Ld-2 S = H,TPPS*. 89A331
CH,CN 2.8x10° 298 CP/Ac-14 S =RF(OAc),; used kg =3.3 x 10% 57, 89F484
2265 9,12-Octadecadienoic acid, methyl ester (Methyl linoleate)
CsHsN 1.3x10° (k) CP/Ac,A’c-17  §=PP; A’ = Cholesterol; used k; =6 x 10*s™!; 743115
meas. k/k” =2.0, B, =0.89 mol L.
CHCl,4 3.8x10% (k) 0.12 (B, 293 CP/Oc-1427 S =MB; used kg = 4.4 x 10° s”'; meas. k k= 94R058
9.5% 103 (k) 0.26; 0bs. hox VE/x™; cor. for ky(MB).
EtOH 0.36 293 CP/Pa-15 S = MB; P = Methyl linoleate 777378
monohydroperoxide.
2.266 9,12-Octadecadienoic acid, phenyl ester (Phenyl linoleate)
MeOD 5.5x10* PL/Ld-2 S =MB and RF. 88A165
MeOD 5.4 x10* 298 PL/Ld-2 S = Ery, MB, RFand HP. 87R138
2.267 9,12,15-Octadecatrienoic acid (Linolenic acid)
CeDs 1.0x10° PL/Ld-2 S =TPP. 89A331
ccl, 8 x 10* MP/LI-12 S =TPP; used ky =42 s 83E425
83F151
CH,CN 6.4 x 10° 298 CP/Ac-14 S =RF(OAc)y; used kg = 3.3 x 10% 571, 89F484
2.268 9,12,15-Octadecatrienoic acid, ethyl ester (all-Z)- (Ethyl linolenate)
CHCl, 53%10% (k) 0.082 (B, 293 CP/Oc-1427  S=MB; used kg = 4.4 x 10° s™}; meas. kyfk, = 94R058
11x10* (k) 0.51; 0bs. §ox /4y ™; cor. for ky(MB).
2269 9,12,15-Octadecatrienoic acid, methyl ester (Methyl linolenate)
CsHsN 1.6x10° CP/A’c-23 S=A’=Rub; used kg =6.0x 10*s™!, k, =4.0x 743115
. 10’ Lmol ™' 571,
CsHsN 1.9x10° (k) CP/Ac,A’c-17  S=PP; A’ = Cholesterol; used kg =6x 10*s™; 743115
meas. k/k> =2.9, B =0.89 mol L1,
EtOH 027 293 CP/Pa-15 S=MB. 777378
2.270 9,12,15-Octadecatrienoic acid, phenyl ester (Phenyl linolenate)
CD,0D 8.3x 10* PL/Ld-2 S =MB and RF. 88A165
2.271  9-Octadecencic acid (Oleic acid)
CeDs 53x10* PL/Ld-2 S=TPP. 89A331
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (ka®) T  Method Comment Ref.
(Lmol™! 57} (mol L) (K)
3371 9-Octadecenoic acid (Oleic acid) — Continued
cal, 1.7x 10 MP/LI-12 S="TPP;used ky=42s7.. 83E425
83F151
CH,CN 1.6 x 10° 298 CP/Ac-14 S =RF(OAc)y; used kg =3.3x 10*s7L, 89F484
amn 9-Octadecenoic acid, methyl ester (Methyl oleate)
CsHsN 7.4x10* (k) CP/Ac,A’c-17 S =PP; A’= Cholesterol; used ky=6x 10%s™; 743115
meas. k/k” = 1.1, B, = 0.89 mol L™,
CHCl, 2.4 % 10* (k) 0.18 (B, 293 CP/Oc-1427 S=MB;used ky=4.4x10* s meas. ky/k,=  94R058
1.2x10* (kp) 0.20; 0bs. dox "/, ™; cor. for ky(MB).
EtOH 0.63 293  CP/Pa-15 S = MB; P = Methyl oleate monohydroperoxide. 777378
3273 9-Octadecenoic acid, phenyl ester (Phenyl oleate)
MeOD 24x10* PL/Ld-2 S=MB and RF. 88A165
MeOD 2.4 % 104 298 PL/Id-2 § = Ery, MB, RF and HP. 87R138
2274 2,5-Octadiene, 7-hydroperoxy-2,7-dimethyl-
MeOH 42x10° (A} 027 By 253 CP/Oc,AcPa- S=RB;A’=a-Terpinene; used kg = 1.1 X 10° 78A357
14,27 s k(P =1.9%x 105, k(P)) =23x 10°L
mol™ s71; P, = 2,7-dimethyl-2,7-
dihydroperoxy-3,5-octadiene, P, = 2,7-
dimethyl-2,6-dihydroperoxy-3,7-octadiene.
2275 2,6-Octadiene, 2,6-dimethyl-, (E)
MeOH 1.9 %105 (k) 253 CP/Oc-1427 8 = RB; A’ = o-Terpinene; used kg = 1.1 x 10°  78A344
s
2276 2,6-Octadiene, 2,6-dimethyl-, (Z)
MeOH 1.1x10° (k) 253 CP/Oc-1427 S =RB; A’ = o-Terpinene; used kg = 1.1 x 10°  78A344
s
2277 2,6-Octadiene, 2,7-dimethyl-
' MeOH 1.7x 108 (ko) 0.065 (B,) 253 CP/OcPa,Ac- S=RB;A’=o-Terpinene; used k4 = 1.1 x 10° T8A357
14,27 575 k(P) = 9.0 x 10°, k(P,) = 8.1 x 10° L moi ™
s7%; P, = 2,7-dimethyl-7-hydroperoxy-2,6-
octadiene, P, = 2,7-dimethyl-6-hydroperoxy-
2,7-octadiene.
2.278 2,6-Octadiene, hydroperoxy-2,6-dimethyl-
MeOH 7.4%10° (k) 253 CP/OcPaAc- S=RB;A’=q-Terpinene; used kg = 1.1x10°  78A344
14,27 s”1; Mixture of all monohydroperoxides obtained
from oxygenation of trans-2,6-dimethyl-2,6-
octadiene.
2279 2,7-Octadiene, 6-hydroperoxy-2,7-dimethyl-
MeOH 6.0 10° (k) 0.10 (B) CP/OcPa,Ac- S=RB; A’ = a-Terpinene; used kg = 1.1 x 10° 78A357
14,27 s7%; P, = 2,7-dimethyl-2,6-dihydroperoxy-3,7-
octadiene, P, =2,7-dimethyl-3,6-
dihydroperoxy-1,7-octadiene, k(P;) = 1.9 x 10°,
k(P)=4.1x10°Lmol ' s,
2.280 1,6-Octadien-3-ol, 3,7-dimethyl- (Linalool)
CH,Cl, CR/ACA’c-17 A’ =2,6-[(CH;),Cl,CeH,OH; meas. k/k™ =24;  T2F520
10,* from (PhO);PO;.
MeOH CP/Ac,A'c-17 S =RB; A’ = 2,6-{(CH;)3Cl,CeH30H; meas. 72F520
kA =14,
2.281 2,6-Octadien-1-0l, 3,7-dimethyl-, (E) (Geraniol)
MeOH 5.9x10° (k) 0.19 B, 253 CP/Oc-1427 S=RB; A’ = o-Terpinene; used kg = 1.1 x 10° 80A430
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

No. Solvent k B (ky'k) T Method Comment Ref.
(Lmol's7h) (mol L) K)
2.282 2,7-Octadien-1-ol, 3,7-dimethyl-, (E)-
MeOH/ H,0 (95:5) 0.15 CP/Oc-15 S = RB; Soln. contg. 1% sodium acetate. 79F137
2283 2,7-Octadien-1-ol, 3,7-dimethyl-, (Z)- .
MeOH/ H,0 (95:5) 0.21 CP/Oc-15 S = RB; Soln. contg. 1% sodium acetate. T9F137
2.284 2,7-Octadien-1-ol, 6-hydroperoxy-3,7-dimethyl- (Monohydroperoxygeraniol)
MeOH 2.8 x 10% (k) 253 CP/Oc-1427 S=RB;A’=o-Terpinene; used ky=1.1x10°  80A430
s”!; mixture with 7-hydroperoxy-3,7-dimethyl-
2,5-octadien-1-oi.
2.285 2,4,6-Octatriene, 2,6-dimethyl- (Alloocimine)
MeOH 0.070 293 CP/Oc-15 S=RB;E,=8.4kI mol™.. 68F288
2.286 3-Octene, 5-hydroperoxy-4-methyl-
McOH 2.5 10% (k) 253 CP/Oc-14,27 S =RB; A’ = a-Torpinenc; used kg = 1.1 x 10° 80A430
s
2.287 (E)-4-Octene
CH;CN 2.5x 10" CHOc-1427  S=MB;used ky= 1.7x 10*s™!; meas. k /b=  88A026
1x10* (k) 1.5; obs. rate of oxygen consumption as a ratio
2% 10% (ky) with TME; cor for kg[S] = 0.28.
CHCl, 22x10* CP/Oc-14,27  S=MB; used kg = 4.4 x 10% 5”!; meas. kglk, = 88A026
4x10° (k) . 4.5; obs. rate of oxygen consumption as a ratio
2x10* (kg with TME; cor for kg[S] = 0.2.
2288 (Z)-4-Octene
CHCl, 2.7x10* 0.20 (B,) CP/Oc-1427 S =MB; used kg =44 x 10> s~1; meas. kofk.= 88A026
2.2x10* (ko 0.22; obs. rate of oxygen consumption as aratio  89A254
5x10% (k) with TME; calcn. involves k(MB) =6.4 x 10°L
mol™! 57!,
2.289 4-Octene, 4-methyl-
MeOH 0.27 8) 253 CP/Oc-14,27 S =RB; A’ = o-Terpinene; 46% trans,54% cis.  76F909
MeOH 0.29 B) 253 CP/Oc-1427 S=RB; A’ = a-Terpinene; 25% trans, 75% cis.  T6F909
2290 4-Octene, 4-methyl-, (E)-
MeOH 5.6 x10° (k) 0.20 By 253 CP/Oc-14,27 S = RB; A’ = a-Terpinene; used k4 = 1.1 x 10° 79F074
s,
2.291 4-Octene, 4-methyl-, (2)-
CHCl, 1.6 x 10° 0.027 CP/Oc-14/27 S =MB: used ks = 4.4 x 10° s™: meas. kolke= 85F148
1.6x10° (k) <0.05; obs. rate of oxygen consumption as aratio 89A254
<8x10° (k) with TME; calcn. involves ko(MB) =6.4 x 10° L
mol ™! s",
McOH 33 x10° ((h] 0.34 (B 253 CP/Oc-14,27 S =RB; A’ = a-Terpinenc; used kg = 1.1 % 10° 791074
~1
s
2292 2-Octen-1-0l, 3,7-dimethyl-, (E)-
MeOH/ H,0 (95:5) 0.14 CP/Oc-15 S =RB; Soln. contg. 1% sodium acetate. 79F137
2293 2-Octen-1-0l, 3,7-dimethyl-, (2)-
MeOH/ H,0 (95:5) 0.23 CP/Oc-15 S =RB; Soln. contg. 1% sodium acetate. T9F137
2294 6-Octen-1-0l, 3,7-dimethyl- (8-Citronellol)
1-BuOH 0.12 293 CP/Pa-15 S =Eos. 627005
1-BuOH 0.11 293 CP/Pa-15 S=RB. 627005
91F332

CD,0D 7.8x10° 295 CL/LI-12 S=RB; used ky=4.0x 10357,
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TaBLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
Mo, Solvent k B (kylk). T Method Comment Ref.
(Lmol™'s7h) (mol L) (K)

2294  6-Octen-1-0l, 3,7-dimethyl- (B-Citronellol) — Continued

CD,0D 73%10° (k) 295 CP/Oc-1528 S=RB;used ky=4.0x10>s7}; used 9,(RB)=  91F332
» 1x10* (k) 0.76.
MeOH 0.16 293 CP/Pa-15 S = Ery. 627005
MeOH 0.15 293 CP/Pa-15 S =Eos. 627005
MeOH 0.16 293 CP/Pa-15 S=RB. 627005
MeOH/ H,O 0.060 293 CP/Pa-15 S =RB or Eos. 627005
(70:30)
2.295 7-Oxabicyclo[2.2.1]heptane, 2,3-bis(methylene)-
CH,Cl, 253 CP/Ac-17 S=TPP; A’ =2,3- , 82F450
Dimethylenebicyclo[2.2.1]heptane; meas. I«'.,Ik‘.A
=0.07.
2.296 7-Oxabhicyclo[2.2.1]heptane, 2,3,5,6-tetrakis(methylene)-
CH,Cl, 253 CP/Ac-17 S=TPP; A’ =23- , 82F450
Dimethylenebicyclo[2.2.1]heptane; meas. k/k™
=0.02.
2.297 7-Oxabicyclo[2.2.1]hept-2-ene, 5,6-bis(methylene)-
CH,Cl, 253 CP/Ac-17 S=TPP;A’=2,3- , 82F450
Dimethylenebicyclo[2.2.1]heptane; meas. k,/k,"
=<1x1073,

2.298 P-422 (8 conjugated bonds)

C¢H¢/ MeOH 1.2x10% 83x1078 CPAc-22  S=MB;A’=Rub; used k;= 1.0x 107", 747042
(60:40)

2.299 P-438 (9 conjugated bonds)
CsH¢/ MeOH 3.1x10" 32x1078 CP/Ac22  S=MB; A’=Rub;used ky=1.0x10°s7". 747042
(60:40)

2300 1,3-Pentadiene, 4-methyl-

CHCl, 1.6 x 10° CP/A’c-33 S=A’=Rubjused ky=1.7x 10*s™, k=53 x  81F445
10’ Lmolts7L,

2301 1,3-Pentadiene, 1-phenyl-, (E,E)-

CeHg 15 277 CP/Oc-14 S =TPP. 81F582

CCl, 0.24 277 CP/Oc-14 S=TPP. 81F582

CH;COCH,CH; 1.2 : 277 CP/Oc-14 S=RB. 81F582

CHCly 0.33 277 CP/Oc-14 S =TPP. 81F582

EtOH 29 277 CP/Oc-14 S=RB. 81F582
2302 1-Pentene

CCl,/ MeOH (96:4) 1x 10 PL/A’d-8 S=MB; A’ = DPBF. 777162

2303 1-Pentene, 2,3,4-trimethyl-

CH;CN 283 CP/Ac-17 S =MB; A’ = TME; meas. k,/k,""_ =0.88; Ck. 79F646
with 1,2-dimethylcyclohexene.

2304 (E)-2-Pentene

CCl,/ MeOH (96:4) 2 x 10° PL/A’d-8 S =MB; A’ = DPBF. 777162
CHCl, 2.1x10* CP/Oc-1427  S=MB; used ky=4.4x 10° s™%; meas. kyfk, = 88A026
7x 10 ((A] 2.3; obs. ry, as a ratio with TME; cor. for ks[S] =
1% 10% (kg) 0.2.
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TaBLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kgtk) T Method Comment Ref.
(L mol™ s7h (mol L) K)
2305 (Z)-2-Pentene
cal, 4.1x10* CP/Oc-1427  S=TPP;used ky=1.1x10®s™'; meas. k k=  88A026
3.8 x 10* (k) 0.08; obs. r, as a ratio with TME; cor. for kg[S]
3x10 (kg =14,
CCly/ MeOH (96:4) 4% 10° PL/A’d-8 S=MB; A’ = DPBF. 777162
CHCl, 3.8 x 10* CP/Oc-14,27 S=MB;used ky=4.4x 103 s obs. Tox @S a 88A026
4x10% (k) ratio with TME; cor. for ks[S] = 0.2.
2306 2-Pentene, 2,4-dimethyl-
CHCl, 43x10° CP/A’c-33 S=A’=Rub; used kg =1.7x10*s7L, kp=53x  78A005
107 Lmol™ 571,
MeUH 1.3 K Method not reported. 631289
2307 2-Pentene, 2-methyl- (2M2F)
tert-BuOH 0.081 298 CP/A’c-16 S=RB; A’=DPBF. 717398
tert-BuOH 0.051 303 CP/Ac-14 S=RB. 68F292
CH,l 0.1 298 CP/Pa-15 S = ZnTPP. 717356
CsHsN 0.043 CP/Oc-15 S=RB. 757166
CsHsN 0.050 298 CP/Pa-15 S=RB. 717356
¢c-C¢H;,OH 0.070 298 CP/Pa-15 S=RB. 717356
1,3-C¢H,(OCH3), 0.2 298 CP/Pa-15 S = ZnTPP. 717356
CgHsBr 0.05 298 CP/Pa-15 S = ZnTPP. 717356
C¢Hs0CH; 0.13 298 CP/Pa-15 S = ZnTPP. 717356
CeHg 0.049 CP/Oc-14 S = TPP, Chl a, Chl b, Phe b, ZnTPP, MgTPP, 88R136
PPDME.
CeHg 8.7x10° 0.046 CP/Oc-14 S=RB; used kg = 4.0x 10*s71, 84F191
CeH, 7.2%10° 295 PL/Ld-2 S = MPDME; k, > k. 83F196
CeHg 9.2 x10° 0.044 CP/Oc-19 S =Chl (0s); Q = Chl (0s); used k; = 4.0x 104 81F321
s~ chl (0s) is a commercial mixture contg. a
small % of chlorophyll.
CeHg 0.53 CP/Oc-15 S = azine. 757166
CeHg 0.10 298 CP/Pa-15 S = ZnTPP. 717356
CeHy 0.2 CP/Pa-15 S = ZnTPP. 71F580
C¢He/ MeOH 0.050 CP/Pa-15 S=MB. 717356
(80:20)
CH,Cl, 9.7x10° 295 PLLd2 S =MPDME; k3> k. 83F196
CH,CN 1.2x10° 0.014 CP/Oc-14 S=RB;used kg=1.7x10*s7". 84F191
CH,CN 1.2x 108 295 PL/Ld-2 S = MPDME; k, 3 k. 83F196
CH,CN 0.018 CP/Oc-15 S=RB. 757166
CH,CN 0.014 CP/Pa-15 S=RB. 71F580
CH;CO,CH, 0.04 298 CP/Pa-15 S=RB. 717356
CH,COCH, 8.1x10° 295 PL/LA-2 S =MPDME; k> k. 83F196
CH,COCH, 4.0x 10° (k) 241 CP/Pa-17 S=RB; AH} =3 kI mol™}; AS§ = ~122 J K™ 83F196
2.8x10° (k) 195 mol™!; P = 50:50 mixture of 2-methy!-3-penten-
2-ol and 2-methyl-1-penten-3-ol; rel. to value at
295K from luminescence decay; kg < ke
CH,COCH, 0.080 298 CP/Pa-15 S=RB. ' 717356
CHCl4 7.6 x 10° PL/Ld-2 S =TPP. 92F103
CHCl, 5.1x10° 8.5x 107 CP/Oc-15 S = MB; used ky = 4.4 x 10° s™); cor. for kg 85F148
CHCl, 1.9x 105 CP/IA’c-33 S=A"=Rub; used ky=1.7x10*s™L, k5o =53x  78A005

107 Lmol™ s7%.
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
Solvent k B (ky/k) T Method Comment Ref.
(Lmol™'s7h (mol LY ®)
W7 2-Pentene, 2-methyl- 2M2P) — Continued
CS, 0.080 273 CP/Pa-15 S = ZnTPP. 717356
DMSO 0.055 CP/A’c-16 S=RB;A’=DPBF. 766072
DMSO 0.070 298 CP/Pa-15 S=RB. 717356
MeOH 6.9x10° 0.16 CP/Oc-14 S=RB;used ky=1.1x10° s, 84F191
MeOH 4.0x10° (k) 241 CP/Pa-17 S=RB;AH} =3935k mol™}; ASt =-121% 83F196
2.0x10° (k) 195 157K mol™; rel. to ky =6.7x 10° L mol ™! 57!
at298 K; k; « k..
MeOH 62x10° 0.18 CP/Oc-14 S=RB;used kg = 1.1 x 10°s7\. 81F321
MeOH 0.13 298 CP/Pa-15 S=Chib. 717356
MeOH 02 298 CP/Pa-15 S=Chla. 717356
MeOH 0.16 298 CP/Pa-15 S=RB. 717356
MeOH 0.15 298 CP/A’c-16 S=RB; A’=DPBF. 717398
MeOH 02 CP/Pa-15 S = ZnTPP. 71F580
MeOH 0.13 293  CP/Oc-15 S=RB; E,=8.4kI mol!, 68F288
MeOH 0.18 ? Methqd not reported. 68F289
MeCH/ tert-BuOH 0.12 CP/A’c-16 S=RB;A’=DPBF. 717398
(50:50)
MeOH/ fert-BuOH 303 CP/PaPa-17 S=RB;A’=2M2B; meas. k/k* =0.76. 68F292
(50:50)
MeOH/ tert-BuOH 298 CR/Pa,P'a-17 A’=2M2B; meas. k/k” =0.78; '0,* from 68F292
(50:50) H,0,/NaOCl.
MeOH/ tert-BuOH 0.2 298 CR/Ac-14 I02"‘ from Hy0,/NaOClL. 68F292
(50:50)
MeOH/ tert-BuOH 0.13 298 CP/Ac-14 S=RB. 68F292
(50:50)
2:308 2-Pentene, 3-methyl-
C¢H;Cl 1.0x 106 0.016 298 CP/Ac-15 S=TPP; used ky = 1.6 X 10*s7!; cis,rrans mixt. 747341
1.309 2-Pentene, 3-methyl-, (E)-
CHCl, 2x10° CP/A’c-33 S=A'=Rub;used ky=1.7x10*s, ky=53x  78A005
10’ Lmol™ 57\,
EtOH/ 2-PrOH 0.060 (55,) 292 CP/Oc-1427 S=RB;A’=2,5DMF. 78F464
(50:50)
MeOH 9.3x 105 (k) 0.12 (B 253 CP/Oc-14,27 S=RB;A’=q-Terpinene; used ky=1.1x10°  79F074
-1
s .
MeOH/ tert-BuOH CP/Ac,A’c-17 S =RB; A’ = 2M2B; meas. k/k* =0.83. 68F292
(50:50)
MeOH/ tert-BuOH CR/Ac,A’c-17 A’ = ¢-CgHyCHy; meas. k/k =7;'0,* from  68F292
(50:50) H,0,/Ca(0Cl),.
MeOH! tert-BuOH CR/Ac,A'c-17 A’ =2M2B; meas. k/k”* =0.71; 10,* from 68F292
(50:50) H,0,/Ca(0Cl),.
MeOH/ tert-BuOH CP/Ac,A’c-17 S =RB; A’ = c-CgHyCHj; meas. k/k” =22. 68F292
(50:50)
2310 2-Pentene, 3-methyl-, (Z)-
CHCl, 2.9x10° 0.015 CP/Oc-15 S =MB; used ky = 4.4 x 10°s7; cor. for 85F148
quenching by MB.
CHCL 20x 108 CP/A’c-33 S=A’=Rubjused kg=1.7x10*s7, k, =53x  78A005
10’ Lmot™! 571,
EtOH/ 2-PrOH 0.050 (B) 292 CP/Oc-1427 S=RB;A’=25-DMF. 78F464
(50:50)
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B kg'k) T Method Comment Ref.
(L mol™! 57 (mol L) K)

2.310 2-Pentene, 3-methyl-, (Z)- — Continued

MeOH 5.8x10° (k) 0.19 B) 253 CP/Oc-1427 S = RB; A’ = a-Terpinene; used kg = 1.1 x 10° T9F074

s,

MeOH/ tert-BuOH CR/AcA’c-17 A’ =2M2B; meas. k/k” = 0.40; '0,* from 68F292

(50:50) H,0,/Ca(0Cl),.

MeOH/ tert-BuOH CR/Ac,A’c-17 A’ =TME; meas. k/k = 0.040; '0,* from 68F292

(50:50) H,0,/NaOCl.

MeOH/ tert-BuOH CP/Ac,A’c-17 S=RB; A’ = 2M2B; meas. k/k* =0.55. 68F292

(50:50)

MeOH/ rert-BuOH CP/Ac,A’c-17 S=RB; A’= TME; meas. k/k” = 0.028. 68F292

(50:50)
2311 2-Pentene, 4-methyl-, (E)- ,

MeOH/ tert-BuOH 276 CR/PaPa-17 A’ =2M2P; meas. k/k> =2.0x1073; 10,* from 68F292

(50:50) H,0,/NaOCl,

MeOH/ tert-BuCH 303 CP/PaPa-17 S=RB;A’=2M2P; meas. k,/k,'" =25%x107, 68F292

(50:50)
2312 2-Pentene, 4-methyl-, (Z)-

MeOH/ tert-BuOH 8.0 CP/A’c-16 S=RB; A’=DPBF. 717398

(50:50)

MeOH/ tert-BuOH 276 CR/PaPa-17 A’ =2M2P; meas. k/kA = 0.011; '0,* from 68F292

(50:50) H,0,/NaOCl.

MeOH/ rerr-BuOH 303 CP/PaPa-17 S=RB;A’=2M2P; meas. k/k> =0.014. 68F292

(50:50) )
2313 2-Pentene, 2,3,4-trimethyl-

CHCl, 3.9x107 CP/A’c-33 S=A’=Rub; used ky=1.7x 10*s™), kp,r=53x  78A005

107 Lmol ™ 57,

2.314 2-Pentene, 2,4,4-trimethyl-

MeOH 42 ? Method not reported. 68F289
2315 4-Pentenoic acid

CeDs 49x10° PL/Ld-2 S =TPP. 89A331
2316 2-Penten-1-ol,3,4-dimethyl-, (E)-

MeOH/ H,0 (95:5) 0.14 CP/Qc-15 S = RB; Soln. contg. 1% sodium acetate. 79F137
2317 2-Penten-1-o0l, 3,4-dimethyl-, (Z)-

MeOH/ H,0 (95:5) 0.23 CP/Oc-15 S =RB; Soln. contg. 1% sodium acetate. 79F137
2318 2-Penten-1-ol, 3-ethyl-

MeOH/ H,0 (95:5) 0.25 CP/Qc-15 S = RB; Soln. contg. 1% sodium acetate. 79F137
2319 2-Penten-1-ol, 3-methyl-, (E)-

MeOH/ H,0 (95:5) 0.13 CP/Oc-15 S =RB; Soln. contg. 1% sodium acetate. T9F137
2320 2-Penten-1-ol, 3-methyl-, (2)-

MeOH/ H,O (95:5) 0.19 CP/Oc-15 S =RB; Soln. contg. 1% sodium acetate. T9F137
2321 2-Penten-1-ol, 3,4,4-trimethyl-, (E)-

MeOH/ H,0 (95:5) 0.09 CP/Oc-15 S =RB; Soln. contg. 1% sodium acetate. 79F137
2322 2-Penten-1-ol, 3,4,4-trimethyl-, (Z)-

MeOH/ H,0 (95:5) 0.95 CP/Oc-15 S =RB; Soln. contg. 1% sodium: acetate. T9F137
2323 2-Pen‘en-4-0l, 2-methyl-

MeOH 8.4 (B 253 CP/Oc-14,27 76F909

S=RB; A’= o-Terpinene.
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

-Solvent k Bkaky - T  Method Comment Ref.
@Lmol™ s (mol L™) ®) : .

ié}‘ :3.Penten-2-one, 3,4-dimethyl-
- 28 CP/Ac-18 S = Poly-RB or RB; A’ = Linalool; used Byy=  80F111
0.18 mol L™!; Solvent is CH,Cl, or MeOH.
3 ]-Phenénthrenecarboxylic acid, 1,2,3,4,4a,4b,5,6,10,10a-decahydro-1,4a-dimethyl-7-(1-methylethyl)-, [1R-(10,408,4B, 100:00)]- (Abietic acid)

‘CHCl4 3.8x 108 CP/A’c-33 S=A’=Rub;used k= 1.7x10*s™, koy=53x §1F445
: 10’ Lmol! 571,

m - o-Pinene
CH,CN ? S=MB; A’ = c-CgHyCHy; meas. kyfkyy=0.25.  73F664
CH;COCH, 4.3x10* PL/Ld-2 S=RB. 92F225
MeOH 7.0 293 CP/Oc-15 S=MB; E,=20kJ mol ™%, 68F288
MeOH 5.0 293  CP/Oc-15 S=RB; E,= 19 kI mol™., 68F288
‘MeOH 28 293 CP/Oc-15 S=DNT;E,=21kJ mol ™. 68F288
-MeOH 0.50 293 CP/Oc-15 S=FICl* E,= 17k mol™, 68F288
MeOH 3.3 293  CP/Oc-15 S =FBr,Cl,>; E, = 17 kJ mol ™, 68F288
.MeOH 8.2 ? Method not reported. 68F289

3327 P-Pinene
"~ CHyCN CP/AcA’c-17  S=MB; A’ = c-CgHgCHg; meas. k/kX =0.19.  73F664
MeOH ~1.0 293 CP/Oc-15 S=RB;E;=21K] mol ™}, 68F288

2328 (E)-Piperylene ((E)-1,3-Pentadiene) |
. CHCL 24x10* : CP/A'c-33 S=A’=Rubjused kg=17x10*s™], k- =53x 81F445
10’ Lmol ! s7L.
2329 -(2)-Piperylene ((2)-1,3-Pentadiene)
CHCl, 9x 103 CPIAc-33  S=A’=Rubiusedky=17x10*sL ky=53x 81F445
10’ Lmol™! 571,
- 2330 Polybutadiene

CH,CI, 34x105 - PL/L4-2 S=An R6FR09
86E884
CHCly 2.3x10* 0.26 CP/Oc-14,27 S=MB;used ky=4.4x 10°s7!; meas. kylke= 89A254
1.7 x 10* (k) 0.35; obs. rate of oxygen consumption as a ratio
6x10° (kg with TME or 2,5-DMF,; calcn. involves kq(MB) =

6.4 x 105 L mol™ 571,
2431 Polyisoprene

CH,Cl, 5.5x10° PL/Ld-2 S =An. 86E809
CHCl, 12x10° 0.035 CP/Oc-14,27 S =MB; used kg = 4.4 x 10% s™1; obs. rate of 89A254
12x10° (k) oxygen consumption as a ratio with TME or 2,5- 85F148
<6x10° (k) DMEF; calen. involves ky(MB)=6.4 x 10°L
mol™ s™.

2332 Propene, 1,1-bis(cyclobutyl)-2-methyl-
CH,CN 783  CP/Ac-17 S =MB; A’ = TME; meas. k/kA =0.40; Ck. 79F646
with 1,2-dimethylcyclohexene.
2333 Propene, l,l-bis(cyclapropylﬁ
CH;COCH; CP/Ac,A’c-17 S=Eos; A'= 78F430
: (Dicylclopropylmethy]idene)cyclobutane; meas.
kb =0.50.
2334 Propene, 1,1-bis(cyclopropyl)-2-methyl-

CH,CN 283 CP/Ac-17 S=MB; A’ = TME; meas. k,lk,"’: 033;Ck.  79F646
with 1,2-dimethylcyclohexene.
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
No. Solvent k B (kylk) T Method Comment Ref.
(L mol™* s7h) (mol L) (K)
2334 Propene, 1,1-bis(cyclopropyl)-2-methyl- — Continued
CH,COCH;, CP/Ac,A’c-17 S=Eos;A'= 78F430
(Dicy,clopropylmethylidene)cyclobutane; meas.
kJk A = 0.65; meas. kyfkp = 1 for 2-(methyl-d5)
isomer.
2335 Propene, 1-cyclopropyl-2-methyi-
CH;COCH; CP/Ac,A’c-17 S=Eos; A= 78F430
(Dicyclopropylmethylidene)cyclobutane; meas.
ke =0.66.
2336 Propene, 1-ethoxy-2-methyl-
c-CgH, 1.6 x 107 PL/A’d-8 S=An; A’=DPBF;AH} =-2kI mol }; AS§ =  82A349
-120J K™! mol™; studied at 290-340 K.
CeHsCH, 3.1x107 PL/A’d-8 S=An; A’=DPBF;AH; =08kI mol™; ASt=  82A349
~08 T K~ mal™!; studied at 250-340 K.
CH,CN 3.9x107 PL/A’d-8 S=An; A’=DPBF; AHf=-1kI mol ; AS§ =  82A349
-101 J Kt mol™; studied at 250-340 K.
CH,COCH, 42x10 PL/A’d-8 S=An; A’=DPBF; AH} =-2.5kI mol™!; AS§ = 82A349
-108 J K™! mol~; studied at 240-320 K.
MeOH 2.3x 107 PL/A’d-8 S=An; A’=DPBF; AH; =0.8kI mol™}; ASt =  82A349
—96 J K~ mol™!; studied at 250-310 K.
2337 Propene, 2-methyl-
Cs, 40x% 10 298 PL/Ld-2 S=TPP; AH; =0kI mol ™, AS; =-180JK™!  85A167
mol™!; studied at 183-310 K.
MeOH 16 293  CP/Oc-15 S=RB; E,=24 kI mol™, 68F288
2338 Propene, 2-methyl-1-(phenylsulfinyl)-
CeHg >1x 10 (B,) CP/Ac-17 S =TPP; A’ = Linalool; used B,* = 0.18 mol L™, 89F400
2339 11-(Z)-Retinal
ccl, 106 MP/LI-12 S=PP;used ky=365"". 79F463
2340 13-(Z)-Retinal

ccl, 3.6x 10° MP/LI-12 S=PP;used ky=365s"". 79F463

78F700
2341 (all-E)-Retinal ,

CCl, 3.7x10° MP/LI-12 S=PP;used k; =36 57 79F463
78F700
83A336

CCly 7.5%10° (k) CP/Ac-27 S =PP; A’ = Tetr; meas. k/k, = 0.2+0.05; used ~ 79F463

3.7 x 108 (k) 0(S) and kp =3.7x 106 Lmot ™! s7%. 78F700
83A336

CH,CN 6.5x 107 PL/A’d-8 $=MB; A’ =DPBF. 83F256

HCONHCH; 1.7x108 PL/A’d-8 S=MB; A’=DPBF. 83F256

2,342 (all-E)-Retinoic acid
CHCly/ EtOH 310 CR/LI-12 10,* from NDPO,; no quenching. 89R188
. (50:50)
2.343 (all-E)-Retinol

c-CgHy, <2 x 10° PL/Ad-8 S =Rub; A’ = DPBF. 83F256

n-CgHyy £1.5x 107 PL/Ad-8 S =Rub; A’ = DPBF. 83F256

CeHg 4x10° 296 PL/A'A-5 S=A; A’=DPBF. 85E190

C¢H, <1.2x107 PL/A‘d-8 S = Rub; A" = DPBF. 83F256
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued
[ Solvent k B (klk) - T  Method Comment Ref.
@Lmolsy  (molL™) ®) '
$M3 (all-E)-Retinol — Continued
CsHg/ MeOH CP/P'a-20 S =MB; A" = 2M2P; meas. kp/k,: =<9. 707188
(80:20)
CH,CN 2.6x107 PL/A'd-8 S=MB; A’=DPBF. 83F256
CH,COCH; 1x107 PL/A’d-8 S=MB; A’=DPBF. 83F256
HCONHCH; 8.5x 107 PL/A’d-8 S=MB; A’=DPBF. 83F256
MeOH 6.0x 10° 296 PL/A'd-S S=A; A’=DFBF. 85E190
2-PrOH 1.7x 107 PL/A’d-8 S=MB; A’ =DPBF. 83F256
1.344 Retinyl acetate
CCl, 7%10° MP/LI-12 S=PP;used ky =365, T9F463
78F700
3-M$  Spirocyclopropane[4,7imethanoindene, 4,5,6,7-tetrahj'dro-
CD3COCD;4 1.3x108 195 CP/A’c-16 S=RB; A’ =DPBF, k, not given. 87A368
1346 Squalene
E(OH 42 x10% 298 CP/Ac-14 S=TIT;usedkg=83%X10"s L E,= 11.2KJ Y3327
mol™}; studied at 271-326 K.
MeCH 3.6x 106 0.031 253  CP/Oc-15 S=RB;used ky=1.1x10°s7L, 83A078
3.M7  4,6,8,10,12,14,16,18,20-Tetracosanonaene-3,22-dione, 6,10,15,19-tetramethyl-2,2,23,23-tetramethoxy- (all-E) (C,g-Polyene-tetrone-diacetal)
CHC, 9x10° CR/LI-12 used ky = 3.0 x 10* s71; 10,* from NDPO,. 92R054
1M8  4,6,8,10,12,14,16,18,20-Tetracosanonaene-2,3,22,23-tetraone, 6,10,15,19-tetramethyl- (all-E) (Cy3-Polyene-tetrone)
CHCl, 1.6x 101 " CR/LI12 used kg = 3.0x 104 s71; 10,* from NDPO,. 92R054
1349  (2)-9-Tricosene
CHCl, 2.4x10* 0.37 293 CP/Oc-1427  S=MB; used kg =4.4 x 10° s”'; meas. kfk, = 88A026
1x10% (k) 1.0; obs. rate of oxygen consumption as a ratio 83A394
1x10* (k) with TME; calcn. involves ky(MB) = 6.4 x 10°L
mol~! 571,
1.350 ‘Tricyclo[3.3.1.13%"decane, 2-(3-chlorophenoxymethylene)- [2-(3-Chlorophenoxymethylidene)adamantane]
CeHg 283 CP/Pa-17 S=TPP; A’ =2- | 84F474
' (Phenoxymethylidene)adamantane; meas. k,/k,A
=0.1.
CH,Cl, 283 CP/Pa-17 S=MB; A’ =2- , 84F474
(Phenoxymethylidene)adamantane; meas. k,/k,A
=04.
1351 'I\'icyclo[3.3.l.13'7]decane, 2-(4-chlorophenoxymethylene)- [2-(4-Chlorophenoxymethylidene)adamantane]
CgHg 283 CP/Pa-17 S=TPP;A’'=2- 84F474
(Phenoxymethylidene)adamantane; meas. k,/klA'
=0.2.
CH,Cl, 283 CP/Pa-17 S=MB;A'=2- , B84F474
(Phenoxymethylidene)adamantane; meas. lq.lk‘.A
=0.6.
2352 Tricyclo[3.3.1.1%"}decane, 2-(4-methoxyphenoxymethylene)- [2-(4-Methoxyphenoxymethylidene)adamantane]
C¢Hg 283 CP/Pa-17 S=TPP; A"=2- , 84F474
(Phenoxymethylidene)adamantane; meas. ka,A
=5.
CH,Cl, 283 CP/Pa-17 S=MB;A'=2- 84F474

(Phenoxymethylidene)adamantane; meas. kx/k,A'
=2.
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

No. Solvent k B (egl) T  Method Comment Ref.
(Lmol™' 57 (mol L) (K)
2352 ‘Tricyclo[3.3.1.1>"]decane, 2-(4-methoxyphenoxymethylene)- [2-(4-Methoxyphenoxymethylidene)adamantane] — Continued
CH,;CN 283 CP/Pa-17 S=MB; A'=2- 84F474
(Phenoxymethylidene)adamantane; meas k,/k,A
=2.
CH;CO,C,H; 283 CP/Pa-17 S=TPP;A"=2- ,  B84F474
(Phenoxymethylidene)adamantane; meas. k,/k,A
=6.
CH3COCH;, 283 CP/Pa-17 S=MB; A'=2- , 84F414
(Phenoxymethylidene)adamantane; meas. k/k
=2,
EtOH 283 CP/Pa-17 S=MB; A"=2- , 84F474
(Phenoxymethylidene)adamantane; meas. k,/k,A
=2.
MeOH 283 CP/Pa-17 S=MB; A'=2- , 84F474
(Phenoxymethylidene)adamantane; meas. l'c,./k_l.A
=2,
1-PrOH 283 CP/Pa-17 S=MB; A’=2- , B84F474
(Phenoxymethylidene)adamantane; meas. k,/k,A
=2.
THF 283 CP/Pa-17 S=TPP;A’=2- , 84F474
(Phenoxymethylidene)adamantane; meas. & /k>
2353 hicydo[33.1.13’7]decane, (1-methylethylene)- (2-Isopropylideneadamantane)
CeHg CP/Pa-17 S=TPP;A’=1 I-Dl-tert-butyl-Z- 82F102
methoxyethene; meas. k/k? = 7.
CH,Cl, CP/Pa-17 $=MB; A’ = 1,1-Di-tert-butyl-2- 82F102
methoxyethene; meas. k/k* = 3.6.
CH;CN CP/Pa-17 S=MB; A = ,1- Dl-rert-butyl-z- 82F102
methoxyethene; meas. k/k* = 3.
CH,;COCH,3 CP/Pa-17 $=MB; A" =1,1-Di-tert-butyl-2- 82F102
methoxyethene: meas. k/kA =17.
EtOH CP/Pa-17 $=MB; A’ = 1,1-Di-ferr-butyl-2- 82F102
methoxyethene; meas. k/k* =2.5.
MeOH CP/Pa-17 $ =MB; A’ = 1,1-Di-fert-butyl-2- 82F102
methoxyethene; meas. k/k* = 1.9.
2-PrOH CP/Pa-17 S =MB; A’ = 1,1-Di-tert-butyl-2- 82F102
methoxyethene; meas. Ic,/k,A =2.5.
2354 Tricyclo[33.1.1%"]decane, 2-(4-methylphenoxymethylene)- [2-(4-Methylphenoxymethylidene)adamantane]
CeHg 283 CP/Pa-17 S=TPP; A’ =2- , 84F474
(Phenoxymethylidene)adamantane; meas. k/k.*
CH,Cl, 283 CP/Pa-17 S=MB;A’=2- , 84F474
(Phenoxymethylidene)adamantane; meas. k,./lq.A
=1.5.
2355 Tricyclo[3.3.1.1%}decane, (2-methylpropylidene)- [2-Isobutylideneadamantane]
C¢Hg CP/Pa-17 S=TPP;A’=1, I-Di-tert-bufyl-Z- 82F102
methoxyethene; meas. k/k = 2.
CH,(Cl, CP/Pa-17 S =MB; A" =1,1-Di-tert-butyl-2- 82F102
methoxyethene; meas. k/k, A=l
CH,CN CP/Pa-17 S=MB; A'=1,1- D1-tert-butyl-2- 82F102
methoxyethene; meas. k,lk, =0.7.
CH;COCH, CP/Pa-17 S =MB; A= 1,1-Diters-butyl-2- 82F102

methoxyethene; meas. k,lkr =12.
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TABLE 2. Rate constants for interaction of singlet oxygen with olefins. — Continued

Solvent k B (kylk) .- T Method Comment Ref.
: L mol™ s7h (mol L) X)

ws ) "l‘ri_cyclo[3.3.1.13’7]decane, (2-methylpropylidene)- [2-Isobutylideneadamantane] — Continued

‘EtOH CP/Pa-17 S =MB; A’ = 1,1-Di-tert-butyl-2- 82F102
methoxyethene; meas. k/k™ = 0.53.

MeOH CP/Pa-17 S=MB; A’ =1, l-Di-tert-butlyl-2- 82F102
methoxyethene; meas. lc\./)'c,A =045,

2-PrOH CP/Pa-17 S =MB; A’ = 1,1-Di-tert-butyl-2- 82F102

methoxyethene; meas. ka,A' =0.5.

386 Tricyclo[3.3.1.137)decane, tricyclo[3.3.1.1>"]decylidene- (Adamantylideneadamantane)

CeH;CV2-PIOH 22X 10° 273 CR/LI-12 used kg =4.1 x 10*s7!; 10,* from hydrotrioxide, 90M125

(90:10) e.g. (CH;),C(OH)OOOH.

CHCl, 47x10° 295 CL/LI-12 S= An; used kg =4.9x 10% 5L, 90F473

CHCl, 9.0x 10° CR/A’c-33  A’=Rubjused ky=1.7x10*s!, k=53 x 107  81E003
Lmol™! s7}; 10,* from DMNO,.

CHCl, 1.0 x 10¢ 0.016 288 CP/A’c-16 S=MB; A’ = DPBF; used ks = 1.7 x 10*s7%; 77F876

Solvent contained 1% EtOH.

. mﬂ 8,9,11-Trioxatetracyclo[4.2.2.1.0°%Jundec-5-ene, 2,3-bis(methylene)-

CH,Clp 253 CP/Ac-17 S=TPP;A’=23- 82F450
Dimethylenebicyclo[2.2.1]heptane; meas. k/k”
=<1x1073,

3388 (all-E)-1,3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33-Tritriacontaheptadecaene, 3,7,11,15,20,24,28,32-octamethyl-1,34-bis(2,6,6-trimethyl-1-

; #ytiohexen-1-yl)- (Dodecapreno-B-carotene)
C¢HsCH, 2.9x 1010 PL/Ld-2 S=Pz 91E465
CeHg 23x10'° PL/Ld-2 S=Pz 911465

3389 1,6-Undecadiene, 2,6-dimethyl-, (E)-

EtOH/ 2-PrOH 0.10 (8) 292 CP/Qc-1427 S=RB; A’=2,5-DMF. 78F464
(50:50)

1360 .. 1,6-Undecadiene, 2,6-dimethyl-, (2)-
EtOH/ 2-PrOH 0.13 8y 292 CP/Oc-1427 S=RB;A’=2,5-DMF. 78F464
(50:50)

2361 Vitamin Dy _
CeHg 4.0x10° PL/Ld-2 S=A. 90E030
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TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates.

No. Solvent k B (ky/k) T  Method Comment Ref.
Lmols7h (mol L™ (K)
3.1 2’-Acetonaphthone (2-ACN)
CDCl, 2x 108 PL/A'd-5 S=A; A’=Rub. 81A287
3.2 Acetophenone
CCly/ MeOH (98:2) 2.7 x 10 293 PL/A‘d-8 S=MB; A’ =DPBF. 83A371
3.3 Anthracene
n-CeHy4 3x%10° CP/A’c-? S=A;Q=Car;used k3 =6x10*s kg=3x  80F169
10° L mot™ 571,
C¢HsBr 0.12 CP/Ac-15 S=A. 59F003
CeHg 1.6 x 10° 0.27 298 CP/A’c-20 S=A’=Rub;used ky=42x10*s7, By =10x 747312
’ 103 mol L7,
CeHs 0.047 CP/Ac-15 $=DNT. 727028
Ce¢Hq 0.57 CP/Ac-15 S=A. 59F003
CeHg 0.42 CP/Pa-15 $=A; studied at 263-317 K. 55F004
cCl, 3.5x10° CP/Ac-15 S=A;used kg=1.4x103s71, 80F718
ccl, 40x%1073 CP/Oc-15 S=A. 537004
CHCl, 54x10° CP/A’c-33 S=A’=Rub; used kg = 1.7x 10°s™), k=53 7BA00S
107 L mol™!s71.
CHCly 0.036 CP/Pa-15 S = A; studied at 263-317 K. 55F004
CHCl, 0.014 CP/Oc-15 S=A. 537004
CS, 26x1073 CP/Ac-15 $=DNT. 727028
cs, 3.6x107 CP/Oc-15 S=A. 537004
CS,/ C¢Hg (99:1) 0.015 CP/Oc-15 - S=A; solvent in mole %. 537004
CSyf CgHg (96:4) 0.027 CP/Ac-15 S = DNT; solvent in mole %. 727028
CSyf C¢Hg (95:5) 0.038 CP/Oc-15 S = A; solvent in mole %. 537004
CS,f C¢Hg (93:7) 0.052 CP/Ac-15 S = DNT; solvent in mole %. 727028
CS,/ CgHg (90:10) 0.062 CP/Oc-15 S = A; solvent in mole %. 537004
CSa/ CgHg (75:25) 0.094 CP/Ac-15 S = TPP; solvent in mole %. 727028
CS,/ C¢Hg (50:50) 0.077 CP/Ac-15 S = TPP; solvent in mole %. 727028
34 Anthracene, 1-chloro-
CCly 41x107° CP/Oc-15 S=A. 537004
CHCl, 0.045 CP/Oc-15 S=A. 537004
cS, 49x107 CP/Oc-15 S=A 537004
3.5 Anthracene, 9-chloro-
ccl, 32x107 CP/Oc-15 S=A. 537004
CHCl4 0.024 CP/Oc-15 S=A. 537004
CS, 3.0x1073 CP/Oc-15 S=A. 537004
3.6 Anthracene, 1-chloro-9,10-diphenyl-
CHCl3 2 x 10 CIVA’c-33 S=A’=Rub; used kg=1.7x 10467, k- =53¢ 7RA005
107 Lmol™ 571,
3.7 Anthracene, 9,10-dichloro- (DCIA)
CCly 0.010 CP/Oc-15 S=A. 537004
CHCl4 0.060 CP/Oc-15 S=A. 537004
CS, 0.017 CP/Oc-15 S=A. 537004
3.8 Anthracene, 9,10-dimethoxy-
CeHg 1.4x 107 (k) 298 CP/AcA’c-17 S=A’=Rub;used &~ =4.2x 10" Lmol™'s7'; 747312
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TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued
o, Solvent k B (kgfk) T  Method Comment Ref.
: (Lmolts™) (mol L) K)
" 3% Anthracene, 1,4-dimethoxy-9,10-diphenyl- (DMDPA)

' (C;H5),0 2x107™ CP/Ac-15 S=A. 84F197
CeHsCH; 1.3x 108 PL/Ld-2 S=A. 93F207
‘CH5C0,C,H; 93x107° CP/Ac-15 S=A. 84F197
CHCl, 3.2x10° CP/A’c-33 S=A’=Rub; used kg=1.7x10*s7, ky=53x  78A005

107 Lmol ™! 571,
1.10. Anthracene, 9,10-dimethyl- (DMA)
CsHsN 1.0x107? 285 CP/Pa-20 S=MB; A’ = TME. 737202
CsHsN 1.4x107° 285 CP/Pa-20 S=A;A’=TME. 737202
CsHsN 1.4x107 285 CP/Pa-20 S =ThCl; A= TME. 737202
CsHsN CP/Ac-17 S = MB; A’ = TME; meas. k/k* = 1.0. 66F041
c-CeHy, 1.2x10 5x1073 297 CPlAc-15 S=A;used ky=59x10%s7L, 747207
CgH;sBr CP/Ac-17 S =MB; A’ = TME; meas. k/k* = 1.0, 66F041
C¢HsCH;, 2x1073 CP/Ac-15 S=A. 84F197
CgHsCH; 1.5x107° 298 CP/Ac-16 S = A; A’ = Leucomalachite Green. 79F148
CeHg 2.5x% 10 293 CP/Ac-15 S =Rub; used kg = 4.2 x 10 57, 85N293
CeHg 12x1073 298 CPlAc-? S=A. 767422
CeHs 2.1x10’ 2x107 298 CP/Ac-15 S=A;used kg=4.2x10%s7L, 747312
CeHs 3.0x 107 298 CP/Ac-15 S = A, Rub, Tetr. 706079
CeHg 3.0x107* 298 CP/Ac-? S =Perand An. 69F388
CgH¢/ MeOH 4.8x107 CP/A’c-33 S = A’=Rub; kg and k, not given; 6 x 10 mol  88F650
(60:40) L'KOH.
CCl, 7.0%10% (k) 297 CP/Ac,A’c-17 S=A’=Rub;used k' =1.4x10" Lmol™! s7}; 747207
meas. k/k* = 0.5.
CH,CN 17x 108 2x107* CP/Ac-15 S=MB; used ky=3.3x 10*s7". 777113
CHCl, 29107 PL/Ld-2 S=MB. 93A050
CHClL 32x107 52x107 CP/Pa-14 S = 1,5-Diamino-4,8-dihydroxyanthraquinone;  80E446
used kg=1.7x 10*s7!; P=9,10-
Dimethylanthracene endoperoxide.
CHCl, 9.3x 10’ 2% 107 CP/Ac-15 S=MB;used ky=1.7x10*s7L. 777113
CHCl, 27 x 107 (k) 297 CP/Ac.A%c-17 S=A’=Rub;nsed k¥ =42 x 107 Lmol"l ¢71: 747207
meas, k/k> = 0.64.
CS, 1.6x107 295 MP/Ld-2 S =TPP. 89A400
cSs, 2x107¢ 295 CPiAc-14 S=A. 89A400
CS, 1.3x107 (k) 297 CP/AcA’c-17 S=A’=Rubjused k¥ =25x10" Lmol ' s™l; 747207
meas. k/kX =0.5.
CICF,CCLF 1x107¢ 295 CP/Ac-14 S=A; [DMA] = (4-11) x 10~ mol L™, 89A400
CICF,CCLF 2x1075 295 CP/Ac-14 S=A; [DMA] =(3-9) x 105 mol L. 89A400
D,0 (mic) 74x 108 6.8x107 298 CP/Ac-15 S =MB; used kg = 5.0 10* s™!; A solubilized in  78F061
DTAC micelles.
D,0 (ves) 3.1x 108 CP/Ac-14 S=RB; used ky = 1.8 x 10* s™; used 0. (RB) =  86N104
0.76; 0.05% egg yolk lecithin.
EtOH 4.6x107 293  CP/Ac-15 S=MB; used ky=8.3x10*s7!, 85N293
EtOH 3.9%107 2.1x1073 298 CP/Ac-15 S=MB; used ky =8.3x10%s7/, 78F061
EtOH 4.4x107 1.9x 1073 298 CP/Ac-15 S=Eos; used kg = 8.3 x 10*s7%, 78F061
EtOH 1.2x107 72x1073 297 CP/Ac-15 S=A;used ky=83x10%s7!, 747207
EtOH/ H,0 (50:50) 2.0x 10% 293 CP/Ac-15 S=MB; used ky=2x10%s7!, 85N293
H,0 (mic) 5x10’ 293  CP/Ac-15 S=MB;used k3 =2.5x10°571; 0.015mol L™} 85N293

CTAB.

I Dhue MNham Daf Naota Vinl 24 Nna 9 1Q0R



742

WILKINSON, HELMAN, AND ROSS

TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates, — Continued
No. Solvent k B (ky/B) T  Method Comment Ref.
(Lmol™ts7h (mol L™ K)
3.10 Anthracene, 9,10-dimethyl- (DMA) — Continued
H,0 (mic) 54x10 293 CP/Ac-15 S =MB; used k3 =2.4 x10% 5™, 0.1 mol L~} 85N293
SDS.
H,O (mic) 7.5x 108 6.6x 107 298 CP/Ac-15 S =MB; used kg = 5.0 x 10° s™1; A solubilized in  78F061
DTAC micelles.
H,0 (mic) 9.1 x 108 55x10™ 298 CP/Ac-15 S =Eos; used k3 =5.0x10°s™!; Sand A 78F061
solubilized in DTAC micelles.
H,0 (ves) 3.2x108 CP/Ac-14 S =RB; used kg =2.5 x 10°s™; used 0;(RB)=  86N104
0.76; 0.05% egg yolk lecithin.
MeOH 6.9 %107 293 CP/Ac-15 S=MB;used ky=1x10°s7", 85N293
MeOH 48x107 3x1073 CP/Ac-15 S=MB;used ky=1.4x10° 571, 777113
MeOH 2.4 %107 8.0x 107 297 CP/Ac-15 S=A;usedky=1.4x10%s7", 747207
MeOH/ H,0 2.0x 108 293  CP/Ac-15 $=MB; used ky=1.8x10° s, 85N293
(80:20)
3.11 Anthracene, 9,10-diphenyi- (DPA)
CsHsN CP/Ac-17 §=A; A’ = TME; meas. k/kA = 0.18. 667041
C¢HsCH; 7.8x10° PL/Ld-2 S=A. 93F207
C¢HsCH, 0.031 293 CP/Ac-16 S=A’=Rub. 83F335
CgHg 1.2x 108 0.04 298 CP/A’c-20 S=A’=Rub; used ky=4.2x10*s7, By =1.0x 747312
103 mol L1,
CeHg 0.040 298 CP/Ac-15 S=A. 727196
CeHg 0.060 CP/Ac-20 S = ZnTPP; A’ = (C,Hs),S. 71F580
CeH 0.045 CP/Ac-15 S=A. 59F003
CeHg 0.057 CP/Ac-15 S=A. 55F004
cCl, 6x10° CPiAc-14 S=TPP;used k;= 1.4 x 10357, 80C002
CCly 60x107 CP/Oc-15 S=A. 537004
CH,Cl, 4.2x 105 (k) 1x1073 CR/Ac-31 used kg = 1.2 x 10*s71; 10,* from triphenyl 85M406
8x 106 (kg phosphite ozonide; f;* = 0.3.
CHCl, 3.0% 10° CPIA'c-33 S=A’=Rub; used ky=1.7x10*s™,, ky=53x  7BAQ0S
10’ Lmol ™! s7L.
CHCl, 40x1073 CP/Oc-15 S=A. 537004
CS, 5x107% 295 CPlAc-14 S=A. 89A400
CSs, 8.5x10° 295 MP/Ld-2 S=TPP. 89A400
Cs, 32x1073 CP/Oc-15 S=A 537004
CICF,CCL,F 1x107 295 CP/Ac-14 S=A 89A400
3.12 Anthracene, 9-methoxy-
CeHg 2.5 10° (k) 298 CP/AcA'c-17 S=A’=Tetr;used kX =12x10" Lmol™'s"; 747312
meas. k/k* =0.21.
3.13 Anthracene, 9-methyl-
CeHg 2.3x10° 293 CP/Ac-15 S =Rub; used ky=4.2x 10*s7L. 85N293
CeH, 3.2x10° 0.01 298 CP/A’c-20 S=A’=Rub; used k3 =4.2x10*s™, B =1.0x 747312
1073 mol L7,
CCly 3.3x1073 CP/Oc-15 S=A. 537004
CHCl, 8.1 x 10° CP/A’c-33 S=A’=Rub; used ky=1.7x 10*s™,, kp =53x  78A005
107 L mol™! 7.
CHCl,4 1.2x1072 CP/Oc-15 S=A. 537004
EtOH 2x10° 293 CP/Ac-15 S=MB; used kg =8.3x 10*s". 85N293
EtOH/ H,0 (50:50) 1.7 x 107 293  CP/Ac-15 S=MB;used kg =2 x 10° 571, 85N293
H,0 3.8x107 293 CP/Ac-15 S =MB; 0.068 mol L™! PEO; , not given. 85N293
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RATE CONSTANTS FOR MOLECULAR-OXYGEN IN SOLUTION 743
TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued
:No. . Solvent k B (kg/®) - ‘T Method - Comment Ref,
: (L mol™ ™) @mol L) X)
: 3,43 - Anthracene, 9-methyl- — Continued
H,0 9.6 x 107 293  CP/Ac-15 S=MB;used kg=3x10°s7%, 85N293
H,0 (mic) 1.7x107 293  CP/Ac-15 S =MB; used ky =2.4 X 10°5™%; 0.1 mol L™} 85N293
SDS. -
H,0 (mic) 1.4x10 293  CP/Ac-15 S=MB;used kg =2.5x10°5s7;0.015mol L™ 85N293
CTAB.
MeOH 2x10° 293 CP/Ac-15 S=MB;used kg=1x10°s7", 85N293
304 Anth;acene, 9-phenyl-
CeHg 42x10° 0.10 298 CP/A’c-20 S=A’=Rub; used ky=4.2x10*s™, B, =1.0x 747312
1073 mol L1
cal, 74%107* CP/Oc-15 S=A. 537004
CHCly 7.2x1073 CP/Oc-15 S=A. 537004
CS, 8.4% 1074 CP/Oc-15 S=A. 537004
A18  9,10-Anthracenediethanesulfonate ion (AES)
D,0/ H,0 (80:20) 1.1x107? 310 CR/Pa-31 10,* from NDPO,. 89MO097
PH=T74 _
H,0' 7.7x107 310 CR/Pa-31 10,* from NDPO,. 89M097
pH=74
H,0 8x1073 310 CR/Pa-31 10,* from NaOCI/H,0,. 89M097
pH=74 »
HO0 4.7x107 (k) CR/Ac,Pa-31  '0,* from Hy0o/OCl"; counter ion Na*; meas.  85A176
kyfk,=035; used ks =2.5x10°s7,
H,0/ D,0 (62:38) 3x1073 310 CR/Pa-31 10,* from NaOC/H,0,. . 89M097
pH=74
316 9,10-Anthracenedipropionate ion (ADPA)
" DO 8.2x 10 PL/AG-5 S=MB. 80A205
H,0 1x 108 295 CP/Ac-14 S = Ru(bpy);?*; used k3 =2.5x 10*s7L. 92A095
pH=6.38 - )
317 ‘i,S-Anthracenedisulfonste fon"
" H0 7.0x 106 0.070 303 CP/Ac-15 S=A;used ky=5.0x10%s7!, 78A275
H,0 <10’ 301 CP/P'a-23 S=A:A’=KI: Q=NaN;: P =1,~. No 777074
measurable effect. :
3,18 '1-Anthracenesulfonate ion
" H,0 5.4%107 02x1073 303 CP/Ac-15 S=A;used ky=50x105¢71. 78A275
H,0 50x108 301 CP/Pa-23 S=A;A’=KI; Q=NaNy; used ki, =5.0x 10° 777074
s kg=22x108Lmol™ s P =15
319 2-Anthracencsulfonatc ion
H,0 45x107 0.011 303 CP/Ac-15 S=A;used ky=50x105s7", 78A275
H,0 3.0x10% 301 CP/Pa-23 S=A; A’=KI; Q=NaN; used kg =5.0x10° 777074
s kg=22x% 18 Lmol™ s, P =15
3(20 Anthra[1,9-bc:4,10-b’c "Jdichromene
CgHsCH,4 5x10% 1x107* CP/Ac-15 S=A;used ky=5x10*s7L, 84F197
82F068
CSs, 34x10° 295 MP/Ld-2 S =TPP. 89A400
321 9-Anthroate ion
H,0 2.0x107 PL/P’a-16 S=Ery; A’=TMPD; used ky =3.3x 10°s™; P 82A080

L Ll
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TaBLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued
No. Solvent k B (kyfk) - T Method Comment Ref.
(Lmol™' sy (mol L'l) (K)
322 Benzamide, 4-(bromomethyl)-N-(diphenylmethyl)-
CH,Cl, <10’ PL/Ld-2 S =MPDME. 91E134
3.23 Benzlalanthracene .
CeHy 4.8 x10* (k) 298 CP/AcAc-17 S=A’=An;used kX =1.6x10°Lmol™'s"; 747312
meas. k/k =0.30.
3.24 Benz[a]anthracene, 9,10-dimethyl-
CgHg 1.6x107 298 CP/Ac? S=A. 767422
CeHs 1.4x107 (k) 298 CP/Ac,A’c-17 S=A’=Rubjused k¥ =42x10"Lmol™'s7%; 747312
meas. k/kA =033,
CeHg 7.1x107* 298 CP/Ac-15 S = A or Tetr. 706079
CeHg 83x 107 298 CP/Ac-15 S=Rub. 706079
CeHg 74x107 298 CP/Ac-? S =Perand An. 69F388
H,0 (mic) 2.5%10” 40%x10™ CP/Ac-15 S =MB; used ky = 1 x 10° 571 A solubilized in  78N003
CTAB micelles.
3.25 Benzanthrone
EtOH 9.6x 108 CP/Ac-14 S=A;used ky=6.7x 1057, 92D048
326 Benzene
C¢Dg 27x10° PL/Ld-2 S=TPP. 83E398
cCl, 3.9x10° 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; used ky =32 571,
ccl, 2x10° PL/A’d-8 S =MB; A’ = DPBF. 76F903
CCl,/ MeOH (96:4) 5 x 10? PL/A’d-8 S =MB; A’ = DPBF. 777162
3.27 Benzene-dg
CCl, 1.3x 102 298 CP/LI-12 S = Bonz[deJanttuacen-7-one, phenalenone or 82E329
fluorenone; used kg =325,
328 Benzene, 1,5-bis(1,1-dimethylethyl)-2,4-dimethoxy-
MeOH CP/PaPa-17 S=RB;A’= TME; meas. k/kr =2.3x 107, 70F454
MeOH CR/Pa,Pa-17 A’ =TME; meas. k/k> =3.0x107%; 10,* from  70F454
HzO;!N&OCl.
3.29 Benzene, 1,3-bis(1,1-dimethylethyl)-2-methoxy-5-methyl-
MeOH 59x10° 0.20 CP/A’c-16 S=MB; A’=DPF; used k; = 1.2x 10°s~%. 78A171
330 Benzene, bromo- .
cCl, 2% 10° PL/A’d-8 §=MB; A’ = DPBF. 76F903
331 Benzene, chloro-
CClyf McOII (98:2) 2.1 % 103 293 PL/A'd-8 S =MB; A’ = DPBF. 83A371
332 Benzene, 2-chloro-1,4-dimethoxy-
CH;CN 4.7%10° PL/Ld-2 S=RB. 91A341
dioxane <1x10* PL/Ld-2 § = ZnTPP. 91A341
3.33 Benzene, 5-chloro-1,3-dimethoxy-
CH,CN 56x10° PL/L4-2 S=RB. 91A341
dioxane 6.1x10° PL/Ld-2 S = ZnTPP. 91A341
334 Benzene, 1-chloro-2-methoxy-
MeOH <10* CP/Ac-23 S=A’=Rub;used ky=14x10°s , k,,=5x  90F518

107 L mol™' s7!; 0.01 mol L™! KOH.
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RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 745
TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued
Solvent k B (kg/k) T  Method Comment Ref.
L mol™'s7h (mol L™ (K)
Benzene, 1,3-dichloro-
C¢H¢/ MeOH <10* CP/A’c-33 S=A’=Rub; kyand ky; not given; 6 x 10> mol  88F650
(60:40) L' KOH.
Benzene, 1,4-dichioro-
C¢Hg/ MeOH <10* CP/Ac-33 S=A’=Rub; k and ks not given; 6x 10> mol ~ 88F650
(60:40) L KOH.
Benzene, 2,6-dichloro-1-methoxy-
CgHg/ McOH <10* CP/A’c-33 S =A’=Rub; k; and k not given; 6 x 10> mol  88F650
(60:40) L™ KOH.
Benzene, 1,2-dimethoxy-
MeOH <5% 105 (k) 293 CP/Ac,A’c-17 S=RBand MB; A’ = 1,2,4,5-C¢H,(CH;0),; No  72A020
measurable effect.
Benzene, 1,3-dimethoxy-
MeGH <5x 108 (k) 293 CP/Ac,A’c-17 S=MB and RB; A’ =1,2,4,5-C¢H,(CH;0),; No  72A020
measurable effect.
Benzene, 1,4-dimethoxy-
MeOH <5x 108 (k) 293 CP/Ac,A’c-17 S=MB and RB; A’ = 1,2,4,5-C¢H,(CH;0); No 724020
measurable effect.
Benzene, ethyl-
CCl, 1.3x10° 296 CR/LI-12 used kg = 1.7 x 10° s7%; 10,* from DMNO,. 90F06%
CCl,/ MeOH (98:2) 3.6 x 10° 293 PL/A’d-8 S=MB; A’ = DPBF. 83A371
CCl,/ MeOH (96:4) 5 x 107 PL/A’d-8 S=MB; A’ = DPBF. 777162
Benzene, hexamethoxy- )
MeOH 293 CP/Ac,A’c-17  S=MB and RB; A’ = 1,2,4,5-C¢Hp(CHy0) 72A020
meas. k/k> = 0.031,
Benzene, methoxy-
C¢H¢/ MeOH <10* CP/A’c-33 S =A’=Rub; kyand k, not given; 6 x 102 mol  88F650
(60:40) L' KOH.
cal, 20%10° 296 CR/LI-12 used kg = 1.7x 103 57%; '0,* from DMNO,. 90F069
MeOH <5%x10° (k) 293 CP/Ac,A’c-17 S=RBand MB; A’ = 1,2,4,5-C¢H,(CH;0); No  72A020
measurable effect.
Benzene, 1-methoxy-2-nitro-
MeOH/ CgHg <10® CP/Ac-23 S=A’=Rub;used ky=1x10°s7), kyy=5x107 90F518
(60:40) Lmol™! s7%; 0.01 mol L™! KOH.
Benzene, (3-methyl-2-butenyl)-
MeOH 0.15 293 CP/Oc-15 $=RB; E,=9.6 kI mol™.. 68F288
MeOH 0.13 ? Method not given. 627005
Benzene, 1,1’-(2-methyl-1-propenylidene)bis-
CH,CN 5.0x 10° PL/Ld-2 S = (CgH;s),CO. 91E697
Benzene, nitro-
CH,Cl, 50x103 PL/Ld-2 S = MPDME. 91E134
Benzene, pentamethoxy-
MeOH 293 CP/Ac.A’c-17 S=MB and RB; A’ = 1,2,4,5-C4H,(CH;0); 72A020

meas. kJk™ =0.19.
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TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued

No. Solvent k Bky) . T  Method Comment Ref.
(L mol™'s™Y) (mol LY K)

3.49 Benzene, 1,2,3,4-tetramethoxy-

MeOH <5x 108 (k) 293 CP/Ac,A’c-17 S=MB and RB; A"=1,24,5-CsH,(CH;0),; No  72A020
measurable effect.

3.50 Benzene, 1,2,3,5-tetramethoxy-

MeOH 293 CP/Ac,A’-17 S =MB and RB; A’ = 1,2,4,5-C¢H,(CH;0),; 72A020
meas. k/kX =0.15.

3.51 Benzene, 1,2,4,5-tetramethoxy-

MeOH 293 CP/Ac,A’c-17  S=MB and RB; A’ = 1,2,4-C¢Ha(OCH,)s; meas.  72A020
kX =12,
3.52 Benzene, 1,2,3-trimethoxy-

MeOH <5x 108 (k) 293 CP/Ac,A’c-17 S=MB and RB; A’ =1,2,4,5-CH)(CH30)4; No  72A020
measurable effect.

353 Benzene, 1,2,4-trimethoxy-
MeOH 1.8x10’ 64x1073 CP/A’c-16 ~ S=MB;A’=DPF;used kg=12x10%s7%, 78A171
3.54 Benzene, 1,3,5-trimethoxy-

MeOH <5% 108 (k) 293 CP/Ac,A’c-17 S=MB and RB; A’ =1,2,4,5-C¢H(CH;0)4; No  72A020
measurable effect.

3.55 Benzenemethanol, x-methyl-

CCl/ MeOH (98:2) 4.1x 103 293 PL/A’d-8 S=MB; A’=DPBF. 83A371
3.56 Benzo[1.2,3-kl:4,5,6-k’l’)dixanthene (BDX)

CeHsCH;, 1.0x10% 51x107™ CP/Ac-15 S=A;used ky=5x10*s71. 84F197

82F068

CS, 72 %107 295 MP/Ld-2 S=TPP. 89A400
3.57 Benzoic acid, methyl ester

ccl, 3x10° PL/A’d-8 $=MB; A’=DPBF. 76F903
3.58 Benzophenone (BP)

CeHg <3x10* k) CP/A’c-17 S=A"=Rub; ky/ [A’]I(kA [A’] + k[BP] > 0.95 81F364

: when [BP] 0.1 mol L™" and [A”] = 5 x 10~* mol
Lt

CICF,CCI,F 4x10° 298 FP/Ld-2 S =Per. 82A322
3.59 Biphenyl, 2-methoxy-

EtOH 2.3 x 106 PL/L4-2 S=RB;7.5x 10> mol L™! KOH. 93E536
3.60 Cyclopentadienone, tetraphenyl-

Dibutyl CP/Ac-17 S = N-[2-[(2-Bromo-4,6-dinitrophenyl)azo}-5- 81F609

terephthalate [(2-cyanoethyl)(2-

hydroxyethyl)a:mno]-4-methoxyphenyl]acetaxmde,
A’ =BRH,; meas. k,/k, =1.0.

C¢HsCHOHCH; CP/Ac-17 S= N-[2-[(2-Bromo-4,6—d1n1trophenyl)azo]-5- 81F609
[(2-cyanoethyl)(2-
hydroxyethyl)anuno]#methoxyphenyl]acetanude,

A’ =BRH,; meas. K/ =0.6.

CeHg 1x10% (k) 1.0x107* 298 CP/Ac-1527  S=Cor; used kg =3.7 x 10% s™; meas. ky/k, = 82A179
2.2x 108 (ky) L6.

CeHg 298 CP/Ac-17 S = A’ = DPBF; meas. k/k A =3.8. 82A179

CH,Cl, 5% 107 (k;) 1x10™ CR/Ac-31 used kg = 1.2 x 10*s71; 10,* from triphenyl 85M406
6x 107 (kg) phosphite ozonide; f,* = 0.46.

CH,CN 6x107 (k) 298 CP/Ac-1527  S=Cor;used ky=1.8 x 10*s™!; meas. ki/k, = 82A179

4% 108 (ky) 6.2.
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TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued

=" Solvent k Bkgky - T  Method
o L mol™ s (mol L) K)

Comment Ref.

. Cyclopentadienone, tetraphenyl- — Continued

~CHCly CP/Ac-17
(C¢Hi)of (CeHs),0 CP/Ac-17
25:75)
MeOH 25x107 CP/Ac,A’c-18
dioxane 16x 107 CP/Ac-14

3&! D!b’e:iz[a,h]anthracene
c-CHj, 9.5%10% (k) 298 CP/Ac,A'c-17

1@.62 Dibenzo[fg,uv]naphtho[z,3-c]pentaphene-9 19-dione, 1,2,3,4,11,12,13,14-octahydro-

CeHs 43x10° 9.7x1075 298 CP/Ac-14
éﬁ ‘Dibenzofa,jiperylene
CeHe >2x 108 CP/Ac-14
‘ w - Dibenzo{a,olperylene, 7,16-diphenyl- (Mesodiphenylhelianthrene, MDH)
n-CsHj, 4x10° 7x107° CP/Pa-14
¢-CeHyy 7.5x10° 67x107° CP/Ac-23
C¢HsCH,0H 2.6 x 10° 3x107 CP/Pa-14
8x 10® (k)

CeHsCH;. 73x10° 55%1076 CP/Ac-23
CeHsCHy/ MeOH  5x10° 82x107% CP/Pa-14
99:1) 1.5%10% (k)

CH3COCH3 5x10° 52x1075 CP/Pa-14
, 1.4x10° (k)
CH,COCH, 5.7x10° 30x 1070 CP/Ac-23
CHCl, 3.4x10° 12x10% - CP/Ac-23
cs, 2.0x10° 295 MP/Ld-2
Cs, 1.1x10° 6x1077 ‘CP/Ac-23
EtOH 7.0x 107 293  PL/Ad.Pb-5
MeOH/ CgHsCH; 4% 10° 2.6x1075 CP/Pa-14
97:3) 1.3x10° (k)

; 3;6.57 Diindeno[5,6-a:5’,6’-j]perylene-8,17-dione, 1,2,3,10,11,12-hexahydro-

CeH 5.1x 108 8.2x107° 208 CP/Ac-14
2.66. - Fluorene, 9-(fluoren-9-ylidene)-
CH,Cl, CP/Ac,Ac-17
dioxane/ MeOH CR/Ac,A’c-17
(80:20)
,3'6-7 ~ Helianthrene (Dibenzo[a,o]perylene)
n-CsHy, 4x10° 8x107 CP/Pa-14
CgHsCH,0H 2x10° (k) 3% 1075 (B) CP/Pa-14
CeHsCHy MeOH 4.7 x10° (k) 8.6x107% (B, CP/Pa-14

(99:1)

S = N-[2-[(2-Bromo-4,6-dinitrophenyl)azo]-5- 81F609
[(2-cyanoethyl)(2-
hydroxyethyl)axmno]-4-methoxyphenyl]acetam1de;
= BRH,; meas. k =«0.06 x kr in dlbutyl

terephthalate -
S = N-[2-[(2-Bromo-4,6-dinitrophenyl)azo}-5- 81F609
[(2-cyanoethyl)(2-
hydroxyethyl)ammo]-4-methoxyphenyl]acetannde
A’ = BRH,; meas. k/kA = 0.6.
S=MB; A’=DPBF;used B, =7.3x 105 mol  90F251
L

= 0-Methyl Rose Bengal methyl ester; used 90F251
9(S) = 0.70; 10~ mol L™! HCL.

S=A’=Anused k¥ =1.6x10°Lmol™ls}; 747312
meas. kJkA =0.59.

S=A;used ky=42x 1057, 93F128
S=A;used ky=4.2x10%s7L. 79F473
S=A;used ky=29x 104571, 87F480
S=A;Q=Car; used k3 =50x 10*s71, 83F406

S = MB; used ky=7.1 x 10* s7}; meas. f;* = 0.35. 87F479

S=A; Q=Car;used kg =4.0x 10%s7!, 83F406
S = MB; used kg =4.0x 10° s7; meas. f2 = 0.29. 87F479

S = MB; used kg =2.5x 10% 7. 87F479
S=A; Q=Car; used ky =22 x 10% 71, 83F406
S=A; Q=Car;used ky=4.1 x 10% s, 83F406
S =TPP. 89A400
S=A;Q=Car;used kg=1.1x103s7", 83F406
S=An. 87F541

S =MBj; used kg = 1.1 x 10° s7; meas. fA = 0.27. 87F479

S=A;used ky=42x10%s7, 93F128

S =MB; A’ = TME; meas. k/k* = 0.034. 70F200
=TME; meas. k/k* = 0.034; 10,* from 70F200

H,0,/NaOCl.

S=A:used ky=2.9x10%s7", 87F480

S =MB; used kg =7.1 X 10* s71; meas. £ = 0.99. 87F479
S=MB; used kg = 4.0x 10* s™1; meas. f* = ~1.0. 87F479
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TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued

No. Solvent k B (kg/k) T Method Comment Ref.
(Lmol™ts™) (mol L™ (K)
3.67 Helianthrene (Dibenzo[a,o}perylene) — Continued
CH;COCH, 4.6 x10° (k,) 5.5x1075 (B, CP/Pa-14 S=MB; used ky =2.5x 10* s}, fA=~1.0, 87F479
MeOH/ CgHsCH; 5.1 x10° (k) 22x1075 8, CP/Pa-14 S =MB; used kg = 1.1 x 10° s7}; meas. f;A = ~1.0. 87F479
97:3) )
3.68 Heterocoerdianthrone (Dibenzoperylene-3,9-quinone, HCD)
1,2,4-C¢H;Cl, 4x10’ 5x107 298 CP/Ac-15 S = A; kestimated using ky(CgHsBr)=2x10* 767570
' s,
C¢HsCH, 6.8 x 107 59x107 CP/Ac-15 S=A;used ky=4.0x10%s7%. 80F151
CeHg 3.6x108 12x107 298 CP/Ac-14 S=A;used ky=42x10*s7L, 93F128
CeHe 7% 107 6x 107 298 CP/Ac-15 S=A;used ky=42x10%s7L, 767570
' 7771176
ccl, 7x 107 2x1073 298 CP/Ac-15 S=A;used ky=14x10%s7, 767570
CHCl3 7x10 3x 107 298 CP/Ac-15 S=A;used ky=1.7x 10%s7, 767570
CSs, 6.6 x 107 295 MP/Ld-2 S="TPP. 89A400
Cs, 8x 107 6x1073 298 CPlAc-15 S=A;used ky=50x10%s7", 767570
77171176
3.69 Indene
MeOH 2.0 293  CP/Oc-15 S=MB; E,= 11 kI mol™\. 68F288
MeOH 1.5 293 CP/Oc-15 S=RB; E, = 13 kI mol~L, 68F288
3.70 Indene, 1,2-diphenyl-
CH,COCH; 8.2x10° 248 PL/IL4-2 S = MPDME. 83F195
8.4x10° 224
3.71 Indene, 1-methyl-2-phenyl-
CH,COCH; 2x 10 298 PL/L4-2 S = MPDME. 83F195
1.0x 10 223
CH;COCH, 2x10° (k) 298 CP/Ac-17 S=RB;A’=2M2P; used kA =8.1 x 10° L 83F195
1% 10° (k) 195 mol™'s7!,
3.72 1,4-Methanonaphthalene, 1,2,3,4-tetrahydro-
CH,Cl, 39x10 PR/A’d-8 S=An; A’ =DPBE. T9A457
3.73 1,4-Methanonaphthalene, 1,2,3,4-tetrahydro-5,8-dimethoxy-
CsHg/ MeOH 6 x 10 208 CP/Ac20  S=RB;A’=c-CeHjp;used ky=63x10*s™,  78F586
(75:25) Bar=3.tmol L%,
CH,Cl, 1.3x107 PR/Ad-8 S=An; A’=DPBF. 79A457
3.74 Naphthalene
1-BuOH 52x 108 1.0x10™ 293 CP/Ac-15 S=MB; used kg = 5.2 x 10*s7L. 78A266
3.7S Naphthalene, 1,2-dimethyl-
CH,CN 288 CP/Oc-17 S=MB; A’ = 1,5-Np(CH,)y; meas. k/k> =3.3.  80F204
3.76 Naphthalene, 1,3-dimethyl-
CH,CN 288 CP/Oc-17 S =MB; A’ = 1,5-Np(CHa),; meas. k/k* =1.0.  80F204
3.77 Naphthalene, 1,4-dimethyl-
¢-CeHyz 12x10% (k) 208 CP/AcA’c-17 S=A’=Anused k¥ =16x10°Lmol's™; 747312
meas. k/k* =0.075.
CH,CN 288 CP/Oc-17 S=MB; A’ = 1,5-Np(CH,);; meas. k/kX =10.  80F204
EtOH/ H,0 (86:14) 1.3 x 10° k) 278 CP/A’c-1427 S=RB; A’ = o-Terpinene; used kg = 8.8 X 104 86A216
-1
s .
MeOH 42x10* (k) 278 CP/A'c-1427 S=RB; A’ =o-Terpinene; used kg =9.5x10*  86A216

.1 Phve Chem Ref Nata \Unl 24 Nn 2 1QaR
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s™'; counter ion Na*.

RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 749
TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued
Solvent k B (kylk) T Method Comment Ref.
(Lmol s (mol L) K)
471 ‘Naphthalene, 1,4-dimethyl- — Continued
MeOH/ H,0 3.7x10° (k) 278 CP/A’c-1427 S=RB;A’=a-Terpinene; used kg=13x10°  86A216
(80:20) s
1-PrOH/ H,0 2.4 % 10°% (k) 278 CP/A’c-1427 S=RB; A’=o0-Terpinene; used ky=1.1x10°  -86A216
(73:27) s
QSH . Naphthalene, 1,6-dimethyl-
CH,CN 288 CP/Oc-17 S=MB; A’ = 1,5-Np(CH,),; meas. k/k* =0.52. 80F204
‘37 Naphthalene, 1,7-dimethyl-
+:CH,CN 288 CP/Oc-17 S = MB; A’ = 1,5-Np(CHa),; meas. k/k,A =0.54. 80F204
m Naphiilalene, 1,8-dimethyl-
CH,CN 288 CP/Oc-17 S=MB; A’ = 1,5-Np(CHa),; meas. k/kA =44, 80F204
341 Naphthalene, 2,3-dimethyl-
CH,;CN 288 CP/Oc-17 S=MB; A’ = 1,5-Np(CHj,),; meas. k/k» =022. 80F204
"AB1 Naphthalene, 2,6-dimethyl-
7 CH,CN 288 CP/Oc-17 S =MB; A’ = 1,5-Np(CH3),; meas. k/k* =0.12. 80F204
54 Naphthalene, 2,7-dimethyl-
CH,CN 288 CP/Oc-17 S =MB; A’ = 1,5-Np(CHy),; meas. k/kA =0.12. 80F204
‘434 Naphthalene, 1,1°-(1,2-dimethyl-1,2-diethenyl)bis-, (Z)-
- ocly CP/Ac,A"cPa- S=TPP; A’ = (E)-2,3-Di(a-naphthyl)-2-butene;  79F051
17 meas. k/k =9.4; A” = TME.
38%  Naphthalene, 2,2’(1,2-dimethyl-1,2-diethenylbis-, (2)-
- CCl, ' CP/Ac,A”c,Pa- S=TPP; A’ = (E)-2,3-Di(B-naphthyl)-2-butene; ~ 79F051
17 meas. k/k =9.1; A” = TME.
86 Naphthalene, 1-methyl-
‘ CH;CN 288 CP/Oc-17 S =MB; A’ = 1,5-Np(CHs),; meas. k/k> =0.39. 80F204
3.7 . Naphthalene, 1-(2-methylpropenyl)-
CeHe 19 277 CP/Oc-14 S =TPP. 81F582
CCly .14 277 CPOc-14 S ="TPP. ¥1F582
CH,;COCH,CH; 1.0 277 CP/Oc-14 S=RB. 81F582
CHCl, 0.23 277 CP/Oc-14 S=TPP. 81F582
EtOH 33 277 CP/Oc-14 S=RB. 81F582
3.88 :1,4-Naphthalenedipropionate ion (NDP)
EtOH/ H,0 (86:14) 6.0 x 10* (k) 278 CP/A’c-1427 S=RB; A’ = o-Terpinene; used k; = 8.8 x 10% 86A216
s71; counter ion Na*.
H,0 0.16 293 CR/Ac-31 10,* from MoO,>/H,0,. 89MO15
pH=9.5-115
Hzo 1.4 x 108 (3] 278 CP/A'c-17 S =RB; A’ = Rubrene-2,3,8,9-tetracarboxylate 86A216
ion; used kg =2.4 x 10°s™L, B, = 1.5 x 107> mol
L counter ion Na*.
MeOH 1.0x 10* (k) 278 CP/A’c-1427 S=RB;A’=a-Terpinene; used k;=9.6x 10  86A216
s71; counter ion Na*.
MeOH/ H,0 5.8x10% (k) 278 CP/A’c-1427 S=RB;A’=o-Terpinene; used kg =1.3x10°  86A216
(80:20) s71: counter ion Na™.
1-PrOH/ H,0 1.3 % 10° (k) 278 CP/A’c-1427 S=RB;A’=o-Terpinene; used ky=1.1x10°  86A216
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TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued
No. Solvent k B (kg'k) T  Method Comment Ref.
L mot ! s (mol L) (K)
3.89 1,3-Naphthalenedipropionic acid, 4-methyl-
CH;CN 2x 107 263 CP/Ac-15 S =MB; used kg = 1.8 x 10*s71, 93F361
3.90 13-Naphthalenedipropionic acid, 4-methyl-, dimethyl ester
CH,CN 1x108 263 CP/Ac-15 S=MB;used k;=1.8x10*s7L, 93F361
3.91 1-Naphthalenepropionate ion, 4-methyl-
H,0 0.07 293 CR/Pa-31 10,* from Mo0,2/H,0,. 89MO15
pH=9.5-11.5
3.92 1-Naphthalenepropionate ion, 4-methyl-, endoperoxide (MNPO,)
H,0 9.0x 10% (k) 308 CR/Ac-32  A’=BR*jusedky=3x10°s7;10,* fromA.  83A317
3.93 1-Naphthalenepropionic acid, 4-methyl-, endoperoxide
CH,Cl, 8.5x 107 (ky) 308 CR/A’c-32 A’=BRH,; used k3 =1 x 10*s71; 10,* from A.  83A317
3.94 Naphtho[1,8-bc:5,4-b°,c’]dipyran (1,6-Dioxapyrene)
CD;0D 5.8x 107 PL/Ld-2 S=HP. 93R310
3.95 Naphtho[1,2,3,4-rstlpentaphene-5,8-dione, 3,10-dimethyl- (Dimethylhomocoerdianthrone, HOCD)
C¢HsCH; 9% 1073 CP/Ac-15 S =DBrA. 82F446
84F197
Cs, 3.4x10°8 295 MP/Ld-2 S=TPP. 89A400
3.96 Pentacene
C¢Hg 42x10° (k) 298 CP/AcA’c-17 S=A; A'=DPBF;used kA =7.0x 10° Lmol™ 747312
s~1; meas. k,./krA =6.0.
3.97 Phenalen-1-one (PHO)
Perfluorodecalin 3.2x10" 295 PL/LA-2 S=A. 91EA27
3.98 1,1’-Spirobi[indene}-5,5%,6,6’-tetracarboxylic acid, 2,2°,3,3’-tetrahydro-3,3,3’,3’-tetramethyl-, tetramethyl ester
MeOH 9.0x 10 CP/A'c-16 ~ S=MB; A’=DPBF;used ky=1.8x10%s7. 91F516
MeOH 2.0x107 (k) CP/Ac,A’c-17 S=MB; A’ = DPBF, used k,A' =8x108 Lmol™ 91F516
s
3.99 Stilbene (Z)-
CCl,/ MeOH (96:4) 3 x 10° PL/A’d-8 S=MB; A’=DPBF. 777162
3.100 Stilbene, 4,4’-dimethoxy-
CH3CN 14 CP/Oc-18 5 =RB; A’ =2,5-DMF; B,* uot given. 93A103
3,101 Stilbene, o,B-dimethoxy-
CH,COCH;,4 9.7x 10% (k) 281 ? S=7 A’=1,4-Dioxene; used ky =22x10°L  70F733
mol ! s7; meas. kplkyr = 44.
3.102 Stilbene, o,0’-dimethyl-, (E)-
CH;CN 1.0x 10° PL/Ld-2 S =(C¢H;5),CO. 91E697
CH;CN 0.11 286 CP/Oc-14 S=RB. 86A099
3.103 Stilbene, o,0’~dimethyl-, (Z)-
CCly CIVAc,A”c- S=TPD; A"= trans-o,0.’-Dimethylstilbene; T9F051
Pa-17 meas. k/k? =9.0; A” = TME; ck. with TME.
CH;CN 0.014 286 CP/Oc-14 S=RB. 86A099
3.104 Stilbene, a-methyl-, (E)- .
CCly/ MeOH (96:4) 3 x 10° PL/A’d-8 S=MB; A”’=DPBF. 777162
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TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued
Fo, Solvent k B (kg'k) T Method Comment Ref.
' (Lmol™' s (mol L) K)
3108 Stilbene, a-methyl-, (2)-
CCl/ MeOH (96:4) 6 x 10° PL/A’d-8 - S=MB; A’=DPBF. 777162
1106 Stilbene-2,2’-disulfonate ion, 4,4’-diacetamido-
‘ H,0 2x10° CP/A’c-23  S=MB,RB;A’=InH;used ky=7.7x10°L  B7F554
mol™! 571; counter ion Na*.
. $107.. Stilbene-2,2’-disulfonate ion, 4,4’-diamino-
H0 1.9x 108 CP/A’c23  S=MB,RB;A’=InH;used kyy=77x10°L  §7F554
mol™! s7}; counter ion Na*.
3108 . Styrene
CCly/ MeOH (96:4) 5x 10° PL/A’d-8 S=MB; A’=DPBF. 777162
?JOD . Styrene, 3-chloro-o.,3,p-trimethyl- )
MeOH/ tert-BuOH CR/PaP'a-17 A’=4,0,B,8-Tetramethylstyrene; meas. k,!krA' = 71F577
(50:50) 0.44; '0,* from H,0,/NaOClL
MeOH/ CsHsN CP/PaPa-17 S= RB; A’ =4,0,B B-Tetramethylstyrenie; meas.  71F577
98:2) kX =038,
: ~;3;l_f0 ' Styrene, 4-chloro-,B,8-trimethyl-
MeOH CP/Pa,Pa-17 S=RB; A’ =2M2B; meas. k,/k,A' =22. 71F577
3311 Styrene, 3-cyano-o,8,f-trimethyl- ‘
MeOH/ tert-BuOH CR/Pa,Pa-17 A’ =4,0,8,B-Tetramethylstyrene; meas. k,/k,A' = T71F577
(50:50) 0.25; '0,* from H,0,/NaOCL.
McOH/ CsIIsN CP/Pa,Ma-17 5§ =RB; A’ = 4,0.8,B-Tetramcthylstyrenc; meas.  71F577
98:2) kA =020,
4112 Styrene, 4-cyano-o,f,B-trimethyl-
' MeOH/ tert-BuOH CR/Pa,Pa-17 A’ =4,0,B,p-Tetramethylstyrene; meas. k»,/k,.A' = 71F577
(50:50) 0.15; '0,* from Hy0,/NaOCL.
MeOH/ tert-BuOH CP/Pa,P'a-17  S=RB; A’ =4,0,B,B-Tetramethylstyrene; meas.  71F577
(98:2) kX =017,
3‘_1 13 Styrene, a-cyclopropyl-p,8-trimethyl-
CH;COCH, CP/Ac,A’c-17 S=Eos;A’= 78F430
(Dicyclopropylmethylidene)cyclobutane; meas.
kX =0.79.
Mi-{ - Styrene, B,B-dimethyl- .
CeHg 0.33 277 CP/Oc-14 S =TPP. 81F582
CCl, 0.05 277 CP/Oc-14 S=TPP. 81F582
CH;COCH,CH; 0.25 277 CP/Oc-14 S=RB. 81F582
CHCl4 0.08 277 CP/Oc-14 S =TPP. 81F582
EtOH 0.40 277 CP/Oc-14 S=RB. 81F582
ans ‘Styrene, 4-(dimethylamino)-o,B,5-trimethyl-
MeOH/ tert-BuOH CR/P2,P'a-17 = 4-CH;0C¢H,C(CH3)=C(CHj,),; meas 71Fs577
(50:50) k,/k;* =2.9; 10,* from H,0,/NaOCl.
MeOH/ CsHsN CP/PaPa17 S=RB;A'= 4-CH30C6H4C(CH3)=C(CH3)2. 71F577
(98:2) meas. k/kA =20
1116 Styrene, 4-methoxy-B-methyl-
MeOH ~0.010 293 CP/Oc-15 S=RB;E,=17K] mol ™!, 68F288
A117 Styrene, 3-methoxy-o,B,B-trimethyl-
MeOH/ tert-BuOH CR/Pa,Pa-17 A’=4,0,8,B-Tetramethylstyrene; meas. k,lk,A' = 71F577
(50:50) 0.72; '0,* from H,0,/NaOCl.

.1 Phue Cham Raf Nata \Ual 24 Na 5 100K
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f2s5 £ 1 Hate constants tor mteraction of singlet oxygen with aromatic substrates. — Continued
Sl A B (kglk) T Method Comment Ref.
(Lmol™' s7%) (mol L") (K)
Styrene, 3-methoxy-o,8,5-trimethyl- — Continued
McOH/ CsHsN CP/Pa,P'a-17  S=RB; A’= 4,00 B-Tetramethylstyrene; meas.  71F577
(98:2) ke =0.67.
Styrene, 4-methoxy-.,p,B-trimethyl-
MeOH/ tert-BuOH CR/Pa,P'a-17 A’ = 4,0,B,B-Tetramethylstyrene; meas. k/k> =  71F577
(50:50) 1.3; '0,* from H,0,/NaOCl.
MeOH/ CsHsN CP/Pa,P'a-17  S=RB; A’=4,0,B.p-Tetramethylstyrene; meas. ~ 71F577
(98:2) kX =14,
Styrene, 3-methyl-, (E)-
CCl/ MeOH (96:4) 2x 103 PL/A'd-8 S=MB; A’=DPBF. 777162
Styrene, B-methyl-, (Z)-
CCly/ MeOH (96:4) 5x 10 PL/A’d-8 S=MB; A’=DPBF. 777162
Styrene, 3,0,8,3-tetramethyl-
MeOH/ ter+-BuOH CR/Pa,Pa-17 A'= g-Chloro-a,B,B-tﬁmethylstyrene; meas. 71F577
(50:50) kJ/k2 = 1.4; 10,* from H,0,/NaOCI.
MeOH/ CsHsN CP/Pa,Pa-17 S =RB; A’ = p-Chloro-0,8,B-trimethylstyrene; 71F577
(98:2) meas. kX = 1.5.
Styrene, 4,0,8,3-tetramethyl-
MeOH/ tert-BuOH CR/Pa,Pa-17 A’'= g-Chloro-a,[i,[i-trimethyistyrcne; meas. 71F577
(50:50) kJkA = 1.9; 10,* from Hy0,/NaOCL.
MeOH/ CsHsN CP/PaPa-17 S=RB; A’'=p-Chloro-o,B,p-trimethylstyrene;  71F577
(98:2) meas. k/k> =2.2.
Styrene, o,B,3-trimethyl- (TMS)
MeOH/ fert-BuOH CR/Pa,P'a-17 A’ =4,0.8,B-Tetramethylstyrene; meas. k/k> =  71F577
(50:50) 0.83; 10,* from H,0,/NaOCL
MeOH/ tert-BuOH CR/PaPa-17 A'= %—CH30C6H4C(CH3)=C(CH3)2; meas. TIEST7
(50:50) kA = 0.57; '0,* from H,0,/NaOCl.
MeOH/ CsH N CP/PaPa-17  S=RB;A’=4-CH;OCH,C(CH;)=C(CHa)y;  71F577
(98:2) meas. k/k =0.51.
Tetracene
CeHs 24x107 298 CP/Ac-? S=A. 767422
CeHg 1.2x107 (k) 298 CP/Ac,A’c-17 S=A’=Rub;used k¥ =4.2x10" Lmol™'s™!; 747312
meas. k/kA =0.29.
CeHg 298 CP/PaPa-17 S=A;A’=DMA; meas. k/k> =0.18. 706079
CeHe 17x1073 298 CP/Ac-15 S=A. 706079
CeHg 298 CP/PaPa-17 S=A;A’=DMBA; meas. k/k™ = 0.46. 706079
CCl, 6.9x10° k) CP/Ac-14,27 S=PP;used kg =36 sL 82A421
ccl, 5% 10° (k) CP/Ac-2728 S=Phajused k;=36s""fA=1. 79A010
ca, 5% 10° MP/LI-12 §=PP, Pha or BChl a; used kg =36 5™\, 78E881
79A010
ccl, 7x 108 MP/LI-12 S =TPP; used kg = 36 57", 78E892
CCl, 5% 108 MP/LI-12 S=Ret; used k; =365 T8FT00
CH,Cl, 1.8x 107 40x107* CP/Ac-14 S=A;used ky=7.3x10%s7%, 75F654
Tetracene, 5,6,11,12-tetrapheny)- (Rubrene)
CsHsN CP/Ac-17 S =A; A’ = TME; meas. k/k* =2.1. 66F041
CsH N CP/Ac-17 S = MB; A’ = TME; meas. k/kA =2.4. 66F041
CeDg 43x107 PL/Ad-5 S = 3,6-Bis(dibutylamino)phenothiazinium 81A287

J. Phys. Chem. Ref. Data, Vol. 24, No. 2, 1995
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TaBLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates. — Continued

Solvent k Bkyk) - T  Method Comment Ref.
(Lmot™s™) (mol L™) (K

4438 Tetracene, 5,6,11,12-tetraphenyl- (Rubrene) — Continued

c-CgHya 1.5x 107 40x1073 297 CP/Ac-15 S=A;used ky=59x10*s7%. 747207
1,2,3-CHsCly 50x 10’ 4x107 298 CP/Ac-15 S=A;used ky=2.0x10%s7%. 756223
CeHisBr 1.6 x 107 8x 107 297 CP/Ac-15 S=A;used kg=1.3x10*s7. 747207
C¢HsCH; 2.5x 10 293 PL/Ad-5 S=A. 82E072
C¢HsCH; 5.5%107 9x 107 298 CP/Ac-15 S=A;used ky=5.0x10*s7L. 756223
CeHsCN 1.3x10° PL/Ad-5 S=A. 83F075
CeHg 3.4x107 CP/Ac-15 S=A;used kg =233 x10%s7L, 87E142
. CeHg 1.0x 107 298 CP/Ac-? S=A. 767422
CeHg 47x107 9x107 298 CP/Ac-15 S=A;used ky=4.2x10%s7". 756223
CeHy 42x107 1.0x1073 298  CP/Ac-15 S=A;used ky=42x10%s7L, 747312
CeH, 43 %107 (k) 298 CP/Ac,A’-17 S=A; A’ = 1,2-Dithiolane-3-pentanoic acid; 74F641

used £ = 1.0x 10°L mol“’ s™1; meas. k/k™ =
0.43; P derived assuming f,”‘ =2.

CgHg gx107 298 CP/Ac-23 S = A; A’ = 1,2-Dithiolane-3-pentanoic acid. 74F641
CgHg 3.0x107 298 CP/Ac-15 S=A. 706079
CgHg 298 CP/PaPa-17 S=A;A’=DMA; meas. k/k* = 1.0. 706079
CeHg 298 CP/PaP'a-17  S=A;A’=DMBA; mesas. k/k* =2.8. 706079
CeHs 1.7x1073 CP/Ac-15 S=A. 55F004
cal, 23x10 6x1075 298 CP/Ac-15 S=Ajused ky=14x103s7%, 756223
cal, 1.4x 10 1x107* 297 CPl/Ac-15 S=A;used kg=1.4x10%s7%. 747207
CD,CN 8.0x 107 PL/Ad-5 S=2-ACN. 81A287
CD;COCD; 2.8 107 PL/Ad-5 S=2-ACN. 81A287
CDCl, 3.9x107 PL/Ad-5 $=2-ACN. 81A287
CH,Cl, 5.4x107 (k) 22x107 By CR/Ac-31 used kg = 1.2 x 10 s™1; 10,* from triphenyl 85M406
phosphite ozonide; f;* = 1.
CHCl, 53x107 3.1x107* CP/Ac-15 S=A;usedkg=17x10*s7L. 777486
CHCl, 59%107 3x107 298 CP/Ac-15 S=A;used ky=1.7x10*s7L. 756223
CHCl, 43x107 4x10™ 297 CP/Ac-15 S=A;used ky= 1.7x10%s7%, 747207
Cs, 4.4x107 295 MP/Ld-2 S=TPP. 89A400
CS, 1x107° 295 CP/Ac-14 S=A; [Kub] = (8-16) X 10 *mol L%, 89A400
Cs, 9x1078 295 CPl/Ac-14 S = A; [Rub] = (6-15) x 10~ mol L™, 89A400
cs, 56x10 9% 1075 298 CP/Ac-15 S=A;used ky=5.0x103 571, 756223
CS, 2.5x 10’ 2x107* 297 CP/Ac-15 S=A;used ky=50x10°s7". 747207
EtOH 23x107 3.6x1073 297 CP/Ac-15 S=A;used kg =83 x10*s7. 747207
MeOH 3.1x107 4x107° 297 CP/Ac-15 S=A;used ky=14x10%s7L, 747207
4126 Tetracene-2,3,8,9-tetracarboxylate, 5,6,11,12-tetraphenyl- (Rubrene-2,3,8,9-tetracarboxylate)

' D,0 9x107° CL/Ac-15 S=A. 81F043
H,0 1.6x107° 298 CR/Pa-31 10,* from MoO,>/H,0,. 88M109
pH=105
H,0 1.5x107 CL/Ac-15 S=A. 81F043

3127 Toluene
CCl, 3.9x%10° 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; used kg =325~
3,128 Toluene-dg

CCl, 3.4 x 10 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or ~ 82E329
fluorenone; used kq = 32 s7L

E Pllhura Nhame Dol Nada Mal 242 AMa 2 4100R
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TABLE 3. Rate constants for interaction of singlet oxygen with aromatic substrates, — Continued
No. Solvent k B (ka'k) . T Method Comment Ref.
L mol™ls™) (mol L) K
3.129 Tribenzola,f jlperylene, 9,18-diphenyl- (Mesodiphenylbenzhelianthrene) .
C¢HsCH,0H 4x10° 2x1078 CL/Ac-14 S =RB; used kg =7.1 x 10* s7!; meas. ;A = 87F479
1.0x 108 (k) 0.028.
CeHsCHy MeOH  7x 10° 6.2x 107 CL/Ac-14 S =RB; used kg = 4.0 x 10* s7}; meas. fA = 87F479
99:1) 1.7x 108 (k) 0.025.
MeOH/ CgHsCH; 6.2 % 10° 2x107 CL/Ac-14 S=RB;used ky= 1.1 x 10° s™'; meas. fA = 87F479
97:3) 1.6 x 108 (k) 0.026.

1 Dhire FPhom Daf MNadia Vel A4 Ale A anar
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols.
Solvent k B (kglk) . T  Method Comment Ref.
(Lmol!s™) (mol L™} K)
43 1-Alanine, glycyl-L-tyrosyl-
EtOH/ CH;CN 3.0x107 (k) CP/Ac,A’c-17  S=RB; A’=DMA; used kA =8.2x 108 L mol™" 93F413
(80:20) s71;0.01 mol L™ KOH.
EtOH/ CH;CN 2.0x10° PL/Ld-2 S =RB; 0.01 mol L™! KOH. 93F413
(80:20)
H,0 20x10° CP/Ac-15 S=RB; used kg=2.5x 10°s7L, 93F413
pH=115
H,0 1.0x 10 (k) CP/Oc-17 S=RB; A’ =FFA; used kA =12x 108 Lmol™!  93F413
pH=11.5 s7L
‘43 Anthrone, 1,8-dihydroxy- (Anthralin)
CeDg 2.8x10% PL/Ld-2 S =TPP. 90A300
CeHy ~4x10* PL/Ld-2 S = PPDME. 89E158
‘45 Anthrone, 1,8-dihydroxy-, conjugate base
CH;CN 3.1x108 59x1073 295 CP/Ac-15 S=RB; used ky= 1.8 x 10* 57, 90A300
CH,CN 2x10% (k) CP/Ac-17 $ =RB; A’ = TME; used k* =3.0x 10" Lmol ™  90A300
s7L; meas. ka,A =6.
D,0 3x10% PL/Ld-2 S=RB. 90A300
pD=9.4-114
44 1,2-Benzenediol (Catechol)
CD;0D 1.7 x 10° 293 PL/Ld-2 S=HP. 90F411
CH,CN 2.9x10° PL/Ld-2 S=RB. 91A341
D,0 54x10 PL/Ld-2 S=RB. 91A341
dioxane 1.4x 105 PL/Ld-2 S = ZnTPP. 91A341
45 1,2-Benzenediol, 4-(2-aminoethyl)- (Dopamine)
D,0 2.5x107 PL/Ld-2 S=MB. 91R251
MeOH 1.0x 108 0.092 CP/A’c-16 S =RB; A’=DPBF; used kg =9x 10*s7". 86F226
4.6 1,2-Benzenediol, 4-(2-amino-1-hydroxyethyl)- (Noradrenaline) i
MeOH 1.6 x 106 0.055 CP/A’c-16 S=RB; A’ =DPBF; used k3 =9 x 10*s7. 86F226
4,7 1,2-Benzenediol, 3,5-bis(1,1-dimethylethyl)-
CD;0D 2.5x107 293 PL/Ld-2 S=HP. 90F411
CD,COCD; 1.3x107 PL/Ld-2 S = MPDME. 87F676
48 1,2-Benzenediol, 4-(1,1-dimethylethyl)-
CH,Cl, 4x 106 PL/Tb-3 S = TPP. 83A050
49 1,2-Benzenediol, 4-(2-methylamino-1-hydroxy)ethyl- (Adrenaline)
MeOH 23108 0.040 CP/A’c-16 S =RB; A’ =DPBF; used ky =9 x 104”1, 86F226
4.10 1,3-Benzenediol (Resorcinol)
CD;0D 6.5x10° 293  PL/Ld-2 S=HP. 90F411
CH;CN 3.9x10° PL/Ld-2 $=RB. 91A341
CH,CN 2x10° (k) CP/Ac,A’c-17  S=MPDME; A’ =DMA; used k¥ =1.3x 105L  91A341
moi~t 571,
D,0 2x 107 PL/Ld-2 S=RB. 91A341
H,0 2x107 (k) 293 CP/Oc-17 S = Eos; A’ = His; used & =7 x 107 L mol™ 91A341
—~1
s .
dioxane 5.5x10° PL/Ld-2 S = ZnTPP. 91A341
4.11 1,3-Benzenediol, 4-chloro-
CH,CN 1.9%107 PL/Ld-2 S=RB. 91A341
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TaBLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Contirued
No. Solvent k B (kylk) T  Method Comment Ref.
L mol™ 57ty (mol L) (K)
4.11 1,3-Benzenediol, 4-chloro- — Continued
CH;CN 5% 10° (k) CP/Ac,A’c-17  S=MPDME; A’ =DMA; used k% =13 x 108L  91A341
mol!s7,
D,0 22x10’ PL/Ld-2 S=RB. 91A341
H,0 2.1x107 (k) 293 CP/Oc-17 S=Eos; A’ = His; used k* = 7x10"Lmol™  91A341
s,
dioxane 6.5%10° PL/Ld-2 S = ZnTPP. 91A341
4.12 14-Benzenediol (Hydroquinone)
CsHsN 6.9x107 CP/A’c-23 S=A’=Rub;used ky=6.0x 10*s ., koo =4x 743112
: 107 Lmol™' 571,
C¢H¢/ MeOH 7x107 208 CP/P’a-20 S=MB; A" =2M2P; used kg = 1.0x 10° s}, B, 70F734
(80:20) =0.04 mol L™,
CD;0D 1.4x107 293 PL/L4-2 S=HP. 90F411
CH,CN 5x10° (k) CP/Ac,A’c-17  S=MPDME; A’ =DMA; used k¥ = 1.3 x 108 L 91A341
mol ! 57,
CH;CN 2.8x107 PL/Ld-2 S=RB. 91A341
D,0 29x10% PL/Ld-2 $=RB. 91A341
EtOH 1.4x107 308 CR/A’c-16 A’=DPBF; used k; =83 x10*s71; '0,* from  93M161
MNPO,.
EtOH/ H,0(95:5) ~6x10° CR/LI-12 '0,* from pyrogallol autooxidation by O//KOH; 78F605
kg not given.
H,0 2.5%107 (k) 293 CP/Oc-17 S =Eos; A’ = His; used k' =7 % 107 L mol ™ 91A341
-1
s .
H,0 ~4x107 (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k> =1.2x 108 L mol™!  91F300
s reported k= (3.8 £5.5) x 10" Lmoi~t 71,
dioxane 1.9% 10’ PL/L4-2 § = ZnTPP. 91A341
4.13 1,4-Benzenediol, conjugate dibase (Hydroquinone dianion}
H,0 5.6x107 310 CR/LI-12 used kg =3.2% 10° 5715 soln. cont. 5x 10 mol ~ 92M228
pH =106 L' CoCl,, 10,* from autoxidation of
oxytetracycline.
4.14 14-Benzenediol, 2,5-bis(1,1-dimethylethyl)-
CD;0D 1.9x 108 293 PL/LA-2 S=HP. ‘ 90F411
MeOH 62x10 29%1073 CP/A’c-16 S =RB; A’ = DPBF; used k; = 1.8 x 10° 571, 88F440
4.15 1,4-Benzenediol, 2,6-bis(1,1-dimethylethyl)-, 4-propanoate
McOIIl 2.2 % 10° 0.53 CP/A’c-16 § ~MB; A’ = DPT; used kg = 1.2 x 105 571, 78A171
4.16 1,4-Benzenediol, 2,5-bis(2,2-dimethylpropyl)-
MeOH 6.9x 107 26%107 CP/A’c-16  S=RB;A’=DPBF;used ky=18x10°s7". 88F440
4.17 1,4-Benzenediol, 2,5-bis-sec-dodecyl- .
MeOH 6.4% 107 28x107? CP/A’c-16 S=RB; A’=DPBF; used k; = 1.8 x 105 s7%. 88F440
4.18 1,4-Benzenediol, 2,5-bis-sec-hexadecyl-
MeOH 6.6x 107 27x1073 CP/A'c-16 S =RB; A’ = DPBF; used kg = 1.8 x 10° s, 88F440
4.19 1,4-Benzenediol, 2,5-bis-sec-octyl- :
MeOH 6.8 x 107 26x107 CP/A'c-16  S=RB;A’=DPBF;used ky=18x10°s™". 88F440
4.20 1,4-Benzenediol, chloro-
CH,CN 1.6x 107 PL/Ld-2 S=RB. 91A341
CH,CN 3x10° (k) CP/Ac,A'c-17  S=MPDME; A’=DMA; used kX =1.3x10°L  91A341

mol~} s,
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
o Solvent k B (kylk) . T Method Comment Ref.
(Lmol™!s7h) (mol L) X)

4.0 1,4-Benzenediol, chloro- — Continued

D,0 6x10 PL/Ld-2 S=RB. 91A341
H,0 1.7x 107 (k) 293  CP/Oc-17 S = Eos; A’ = His; used k=7 x 107 L mol ™! 91A341
s
dioxane 9.7 x 106 PL/Ld-2 S = ZnTPP. 91A341
i34 14-Benzenediol, 2,3-dimethoxy-5-methyl-
EtOH 9.3x 107 308 CR/A%c-16  A’=DPBF;used ky=8.3x10*s7%;10,* from  93M161
MNPO,.
+31 1,4-Benzenediol, 2,3-dimethyl-
EtOH 8.5x 107 308 CR/AC-16 A’=DPBF;used kg =8.3x10°s7'; '0,* from  93M161
MNPO,.
4131  1,4-Benzenediol, 2,5-dimethyl-
EtOH 9.9 x 107 308 CR/A%-16 A’ =DPBF; used kg = 8.3 x 10*s7!; '0,* from  93M161
MNPO,.
434 1,4-Benzenediol, 2,6-dimethyl-
EtOH 54x10 308 CR/A’c-16 A’=DPBF; used ky=8.3x 10*s7!; '0,* from  93M161
MNPO,.
418 1,4-Benzenediol, 2-(3,7,11,15,19,23-hexamethyl-2,6,10,14,18,22-tetracosahexaenyl)-5,6-dimethoxy-3-methyl- (all-E) (Ubiquinol 10)
EtOH 1.6x 10 308 CR/A%c-16  A’=DPBF;used ky=83x10*s7);!0,* from  93M161
MNPO,.
416 14-Benzenediol, 2-(3-hydroxy-3,7,11,15-tetramethylhexadecyl)-3,6-dimethyl- (B-Tocopherol hydroquinone)
EtOH 12x10% 308 . CR/A’c-16  A’=DPBF;used ky=83x10*s7%;10,* from  93M161
: MNPO,.
4.27 1,4-Benzenediol, 2-(3-hydroxy-3,7,11,15-tetramethythexadecyl)-5,6-dimethyl- (y-Tocopherol hydrequinone)
EtOH 1.2x 108 308 CR/A'c-16 A’=DPBF; used k; =83 x10%s7); 10,* from  93M161
MNPO,.
428 14-Benzenediol, 2-(3-hydroxy-3,7,11,15-tetramethylhexadecyl)-3,5,6-trimethyl- (0-Tocopherol hydroguinone)
EtOH 1.3x108 308 CR/A%-16  A’=DPBF;used ky=83x10%*s7};10,* from  93M161
MNPO,.
4,29 1,4-Benzencdiol, 2-mcthyl-
EtOH 44x10 308 CR/A’c-16  A’=DPBF;used ky=8.3x10*s7);10,* from  93M161
MNPO,.
+.30 1,4-Benzenediol, phenyl- (2,5-Dihydroxybiphenyl)
H,0 2.4%107 (k) CP/Oc-17 S=RB; A’=Met; used k¥ =2x 10" Lmol  93E536
pH=80 s7L
4.31 1,4-Benzenediol, trimethyl-
EtOH 12x10} 308 CR/A’c-16 A’ =DPBF; used k; = 8.3 x 10*s7}; 10,* from  93M161
MNPO,.
432 Benzenemethanol, 3,5-bis(1,1-dimethylethyl)-4-hydroxy-
CeH, 4.1x10° : CP/P'a-19 S =ZnTPP; A’ =2M2P; used ky = 7.5x 10°L  78A171
mol ™! s71; meas. kplkyr = 0.55.
MeOH 1.5x10° 0.079 CP/A’c-16 S=MB; A’=DPF;used kg =12 x 10° 571, 78A171
433 3-Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyl)-4-hydroxy-, octadecyl ester
CCl,/ MeOH (98:2) 4.6 x10° FP/A'd-5 S =MB; A’ = DPBF. 78E238
i-octane <1x10° CPIA’c-23 S = A’ = Rub; No measurable effect. 732066
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued

No. Solvent k B (kyk) T Method Comment Ref.
L mol™ s (mol L™1) x)
4.34 3-Benzenepropanoic acid, 4-hydroxy-
D,0/ EtOH (75:25) 2.4 x 10’ 295  PL/Ld-2 S=RB. 94A113
435 Benzoate ion, 2-hydroxy- (Salicylate ion)
H,0 (ves) 14%10° (k) 310 CPOc-17  S=RB;A'=His;used k¥ =28x10" Lmol™  93F231
pH=75 s~!; DLPC liposomes.
H,0 (ves) 1.6x 107 0.016 310 CP/Oc-14 S = AlICI(tspe); used kg =2.5x 10°s; DLPC ~ 93F231
pH=7.35 liposomes.
H,0 (ves) 2.0x 107 0.012 310 CP/Oc-14 S = MC 540; used k4 = 2.5 x 10° s™!; DLPC 93F231
pH=75 liposomes.
H,0 (ves) 2.5x10% (k) 310 CP/Oc-17 §=MC 540; A’ =His; used k% =2.8x 10'L  93F231
pH=75 mol™! s™!; DLPC liposomes.
H,0 (ves) 2.1x10% (k) 310 CP/Oc-17 S = AICl(tspc); A’ =His; used kA =2.8x10'L  93F231
pH=175 mol~! s™!; DLPC liposomes.
H,0 (ves) 1.1x107 0.022 310 CP/Oc-14 S =RB; used kg = 2.5 x 105 s}; DLPC 93F231
pH=75 liposomes.
436 Benzofuran-5-ol, 2,3-dihydre-2,2,4,6,7-pentamethyl-
EtOH 3.6x10° 308 CR/A’c-16 A’ =DPBF; used ks =8.3x 10*s7!; 10,* from  91F285
MNPO,,
4.37 Benzofuran-5-ol, 2,3-dihydro-2,4,6,7-tetramethyl-
EtOH 2.5x 108 308 CR/A%c-16  A’=DPBF;used ky=83x10%s™);10,* from  91F285
MNPO,,
438 Benzoic acid, 3,5-bis(1,1-dimethylethyl)-4-hydroxy-, 2,4-bis(1,1-dimethylethyl)phenyl ester
CeHsBr <1 x 10 273 MD/A’c-33 A’ =Rub; No measurable effect. 737333
i-octane <1 % 10° CP/A’c-23 S = A’ = Rub; No measurable effect. 732066
4.39 Benzoic acid, 3,5-bia(1,1-dimcthylcthyl)-4-hydrox&-, mecthyl ester
1-BuOH 9.2x10° 293 CP/A’c-23 S=MB; A’=Np;used ky=52x10*s7 ko= 78A266
5.2x10% Lmol™ s,
4.40 Benzoic acid, 2-hydroxy-, methyl ester (Methyl salicylate)
H,0 <2 % 10% (k) 292 MP/Ac,A’c-17 S=RB; A’=FFA; used k' =1.2x 10 Lmol™!  87A180
s71; estd. using pK, = 9.8.
441 Benzoic acid, 2-hydroxy-, methyl ester, conjugate base
H,0 1.6 x 10% (k) 292 MP/Ac,A'c-17 S=RB; A’=FFA; used k' = 1.2x 105 L mol™  87A180
pH = 10.0 s7!; estd. using pK, = 9.8.
442 Benzophenone, 4-dodecyloxy-2-hydroxy-
CCly/ MeOH (98:2) <2x 10° FP/A'd-5 S=MB; A’=DPBE. 78E238
i-octane <1 x 106 CP/A’c-23 S = A’ = Rub; No measurable effect. 732066
4.43 Benzophenone, 2-hydroxy-4-octyloxy-
CgHsBr <ix 108 273 MD/A’c-33 A’ = Rub; No measurable effect. 737333
CCly/ CHCl 1.0x 10° CP/A'c-23 S=A’=Rub;used k;=14x10°s" ky=7x  74F645
(90:10) 107 L mol™! s7}; Measured k(ka[A'] + kg) = 10.0
Lmol™ at {A]=5%x10"5mol L™,
4.44 1-Benzopyran-2-carboxylate ion, 3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl- (Trolox C anion)
CD;0D 1.2x 10 293 PL/LA-2 S=HP. 90F411
D,0/ EtOH (50:50) 4.7 x 108 310 CR/LI-12 used kg = 1x 10° s71; 10,* from NDPO,. 90A184
EtOH 8.1x107 308 CR/A'c-16 A’=DPBF; used k; =83 x 10*s7™%; !0,* from  91F285

MNPO,,
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued

' Solvent k B (kq'k) : T Method Comment Ref.
- (L mol~! s'l) (mol L") XK)

i " }=Benzopyran-6-ol, 5,7-diethyl-3,4-dihydro-2-methyl-2-(4,8,12-trimethyltridecyl)-

-EtOH 9.5x107 : 308 CR/A’c-16 A’=DPBF; used kg =8.3x10*s7}; 10,* from  91F285
& - }-Benzopyran-6-ol, 3,4-dihydro-2,8-dimethyl-2-(4,8,12-trimethyltridecyl)- (5-Tecopherol)
T ineCygHag 50x 108 298 MD/Ac-33  A’=Rubjusedkg=9x10%s7), ky=7.3x10'L  88F415

mol~!s7l, '

CHCl,/ EtOH 1.6x 10 310 CR/ALAc-  used kg=1x 10° s7!; '0,* from NDPO,. 90A184

{50:50) 1.7x 105 (k) 12,31

E{OH 53x107 308 CR/A’c-16  A’=DPBF;used k;=83x10%s7};10,*from  91F285

EtOH 1.0x 108 83x107* 293 CP/P'a-22 S =MB; used kg = 8.3 x 10*s71; A’ = Methyl 77F858
linoleate; P’ = Methyl linoleate hydroperoxide.

EtOH 7x10° (k) 293 CP/P'a,Ac-17 S=MB;used k* =7.3x10* Lmol™ s™!; meas. 77F858

kJkA = 11; A’ = Methyl linoleate; P’ = Methyl
linoleate hydroperoxide.

McOH 1x10% 1x1073 298 CP/Ac-15 S=MB;used ky=1x10°s7, 72A019
#47 “)-Benzopyran-6-ol, 3,4-dihydro-2-methyl-5,7-di(1-methylethyl)-2-(4,8,12-trimethyltridecyl)-
EtOH L1x10% 308 CR/A%c-16  A’=DPBF;used ky=8.3x10*s";10,* from  91F285
MNPO,.
- 448" )-Benzopyran-6-ol, 3,4-dihydro-1-methyl-1-(4,8,12-trimethyltridecyl)- (Tocol)
EtOH 2.8x107 308 CR/Ac-16 A’ =DPBF; used k; =8.3x 10*s™}; 10,* from  91F285
. MNPO,.
44% }-Benzopyran-6-ol, 3,4-dihydro-2,2,5,7,8-pentamethyl-
c-CeHyy 24x107 PL/A’d-8 §=2-ACN; A’=DPBF; AH; =-8.8 kI mol™};  84E492
ASt=-130JK™? mol™; studied at 278-357 K.
CHsCH, 1.5x108 PL/A'd-8 S=2-ACN; A’=DPBF; AH{ =-15kI mol™!;  84B4%2
AS; =-138 J K} mol™; studied at 230-385 K.
CH,CN 57x 108 PL/A’d-8 S=2-ACN; A’=DPBF; AHt =—15kimol™';  84E492
AS% =-130 T K~ mol™!; studied at 230-357 K.
CH;COCH; 26x 108 PL/Ad-8 $=2-ACN; A’=DPBF; AH} =-8.4kimol™;  84E492
‘ AS$ =-109 JK ™ mol™}; studied at 250-328 K.
D,0 (mic) 41x10% PL/A’d-5 $=MB; A’ = DPBF; 0.1 mol L™! CTAB. 81N048
pD=74
D,0 (mic) 4.0x10° PL/A’d-5 S =MB; A’ =DPBF; 0.1 mol L™} SDS. 8INO48
pD=74
EtOH 20x10° 308 CR/A'c-16  A’=DPBF;used k;=8.3x10%s7;10,* from  91F285
MNPO,.
MeOH 4.0%107 (k) CP/Ac,A’c-17 S=MB; A’=DPBF; used k» =8 x 108 Lmol™'  91F516
~1
s .
MeOH 1.6 x 108 CP/A’c-16 S=MB; A’=DPBF; used ky = 1.8 x 105 s7%. 91F516
MeOH 34x10% PL/A’d-8 S=2-ACN; A’ =DPBF; AHt =-59kI mol™';  84E492

ASt =-100 I K™} mol™!; studied at 250-328 K.

g 4_30 1-Benzopyran-6-ol, 3,4-dihydro-2,5,7,8-tetramethyl-2-(4,8,12-trimethyltridecyl)- (a-Tocopherol)

n-CygHyy 42x107 298 MD/A%C-33  A’=Rub; used ky=9x 10* 57!,k =7.3x 107 L. 88F415
’ molts71,
c-CeHy, 8.4% 107 PL/A’d-8  S=2-ACN;A’=DPBF. 84E492
¢-CeHyy 1.1x 108 (k) 208 CP/AcA’c-17 S=A’=DPA;used k¥ =12x105Lmol™ s7; 743114
meas. k/k* =09,
c-CeH, 9.0x 107 6.8x107 298 CP/A'c-23 S=A’=Rub;used k; =59 x 1057, B, = 1.4x 743114

103 mot L.
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
No. Solvent k B (ky'k) T Method Comment Ref.
L mol's7h {mol L™ X)
4.50 1-Benzopyran-6-ol, 3,4-dihydro-2,5,7,8-tetramethyl-2-(4,8,12-trimethyltridecyl)- (¢-Tocopherol) — Continued
CsHsN 2.5x10% CP/A'c-23 S=A’=Rub;used ks =6.0x10*s ky=4x 743112
107 Lmol ™' s7,
CsHsN 2.1 % 108 (k) CP/Ac-14,28  S=PP; A’ = Cholosterol; used kg = 6.0 x 10% 5™, 743112
. B =0.9 mol L™!; used k4 =2.5 x 10 L mol™!
-1
s .
CeHsCH,4 22x10° PL/A’d-8 S=2-ACN; A’=DPBF; AHt =-14kI mol™};  84EA92
AS}=-138 YK mol™!; studied at 230-385 K.
CeHg 1x 108 298 CP/Ac,A'c23 S=A’'=Rub;used ky=42x10*s™ ky=42x  90F360
2.1 x 10 (k) 10" Lmol™ 571,
1.4 x 10% (k)
CeHg 17x10% 27x107 298 CP/A’c-23 S=A’=Rub; used kg =42x10*s, B =1.0x 743114
102 mot L,
cal, 52x10 CL/LI-12 S=TPP;used ky=1x10% s~ 85F667
CCly 1x 108 MP/LI-12 S = PP, TPP, Ph a or BPh a; used k4 =36 s~.. 79A010
78E892
CCl, 108 MP/LI-12 S=Ret; used k; = 36571, 79F463
78F700
CH,Cl, 2.7 %107 298 CP/PaorOc- S=Chla; A’ = Soybean oil; used kyr=1.0x10°  91U128
19 L mot™ s71; meas. kp/ky = 2.6 x 10% measured
peroxide formation.
CH;CN 5.9 x 108 PL/Ad-8 §=2-ACN; A’ =DPBF; AHt =~11kJ mol™};  84E492
ASt =-138 YK mol™; studied at 230-357 K.
CH;COCH, 43x10° PL/A'd-8 $=2-ACN; A’=DPBF; AH} =-12kI mol™!;  84E492
ASE=-122JK™! mol"; studied at 250-328 K.
CHCl, 1L1x10® CP/A"c-16 $=MB; A’ = DPBF; used ky =4.4x 103571, 83A394
CHCly/ EtOH 28x10% 310 CR/ALAc-  used ky=1x10%s71;10,* from NDPO,. 90A184
(50:50) 3.6 % 106 (k) 12,31
CICF,CCL,F 3x 107 298 FP/Ld-2 S =Per. 82A322
D,0/ EtOH (50:50) 4.5x10% 310 CR/LI-12 used kg = 1 x 10% s7%; 10,* from NDPO,. 90A184
D,0 (mic) 6.4%10% PL/A’d-5 §=2-ACN; A’ = DPBF; 0.1 mol L™! SDS. 78E144
EtOH 33x107 298 CP/Ac-15 $ = 8-MOP. 92F192
EtOH 2.1x108 308 CR/Ac-16  A’=DPBF;used k;=8.3x10%s7};'0,* from  91F285
MNPO,.
EtOH 1x108 CP/A’c-19 S=RB;A’=Chl a;used ky=1x10°s71. - 78F404
EtOH 26x 102 32x107 293 CP/P'a-22 S =MB; used ky = 8.3 x 104 s™; A’ = Methyl 77F858
linoleate; P’ = Methyl linoleate hydroperoxide.
EtOH 6.6 x 10° (k) 293 CP/PaAc-17  S=MB;used k* =7.3%10° Lmol™ s”'; meas. 77F858
kJk2 =91; A’ = Methyl linoleate; P’ = Methyl
linoleate hydroperoxide.
McOH 4.5 108 297 CR/Pa-16 A’ = TEMP; k4 not given; formn. of TEMPO 920227
monitored by esr; soln. cont. MeONa and CoCl,,
10,* from autoxidation of adrenaline.
MeOH 3.8x 108 48x107 CP/A’c-16 S=RB; A’=DPBF; used ks = 1.8 x 10°s™". 88F440
MeOH 3.0x 108 PL/A’d-8 S =2-ACN; A’ = DPBF; AH} = -8 ki mol™\; AS} 84E492
=~-109 J K™ mot™); studied at 250-328 K.
MeOH 5% 107 (k) CP/Ac,A'c-17 §=MB; A’ =DPF; used k* = 1.6x 108 Lmol™" 743113
s71; meas. k,lkl.A =0.29.
MeOH 6.7x10% 2.1x107 CP/A’c-16 S=MB; A’ = DPBF; used kg= 1.4 x 10° s, 743113
MeOH 1x10° 1x10™ 298 CP/Ac-15 S=MB; used k= 1 x 10° 571, 72A019
MeOH/ Hy0 (95:5) 2.6x10° 310 CR/LI-I2 used ky=1.8 % 10°s7; soln. cont. 0.05 mol L™ 92M228

MeONa and 5 x 10~ mol L™! CoCl,, '0,* from
autoxidation of ~vytetracycline.
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
Solvent k B (kg/k) T Method Comment Ref.
Lmolts™ (mol L K)

v = 1 lenzopyran-6-ol, 3,4-dihydro-2,5,7,8-tetramethyl-2-(4,8,12-trimethyltridecyl)- (o-Tocopherol) — Continued

1-octane 1x108 CP/A’c23  S=A’=Rub;used ky=4x10" Lmol™ sk, 743112
not given.
+ 11| Benzopyran-6-ol, 3,4-dihydro-2,5,7-trimethyl-2-(4,8,12-trimethyltridecyl)-
HOH 9.7x 107 308 CR/A’c-16 A’=DPBF; used kg =83 x10*s™}; '0,* from  91F285
: MNPO,.
s 11 }-Benzopyran-6-ol, 3,4-dihydro-2,5,8-trimethyl-2-(4,8,12-trimethyltridecyl)- (B-Tocopherol)
n-CygHag 2.3x 107 298 MD/A’c-33  A’=Rubjusedky=9x10*s™, k,=73x10"L 88F415
mol s,
CHCly/ EtOH 27x10% 310 CR/LLAc-  used ky=1x10°s7";'0,* from NDPO,. 90A184
(50:50) 23x10° (k) 12,31
FtOH 1.5x 108 308 CR/A’c-16 A’=DPBF;used k; =83 x 10*s7}; 10,* from  91F285
MNPO,.
MeOH 3.6x 108 28x107* 298 CP/Ac-15 S=MB;used kg=1x10%s7". 72A019
*\  i-Benzopyran-6-ol, 3,4-dihydro-2,7,8-trimethyl-2-(4,8,12-trimethyltridecyl)- (v-Tocopherol)
n-CeHsg L1x 107 298 MD/Ac-33  A’=Rubjused ky=9x10*s™ ky=73x107L 88F415
mol ™! s,
CHCly/ EtOH 23x10° 310 CR/LLAc-  used ky=1x10°s™";'0,* from NDPO,. 90A184
(50:50) 2.8% 10% (k) 12,31
EtOH 1.4x 108 308 CR/Ac-16  A’=DPBF;used ky=8.3x10*s7;10,% from  91F285
MNPO,.
EtOH 2.6 x 105 (k) 293 CPIPaAc-17 S=MB;used k' =7.3x10°Lmol™ s™; meas. 77F858
kJk =36; A’ = Methyl linoleate; P’ = Methyl
linoleate hydroperoxide.
EtOH 1.8 x 108 45x107* 293 CP/P'a-22 S = MB; used ky = 8.3 x 10 s™1; A’ = Methyl 77F858
linoleate; P’ = Methyl linoleate hydroperoxide.
MeOH 1.9%10% 54x107 298 CP/Ac-15 S=MB; used kg=1x103s7", 72A019
%4 1-Benzopyran-6-ol, 7-(1,1-dimethylethyl)-3,4-dihydro-2,2-dimethyl-
MeOH 4.7 x 107 (k) CP/Ac,A’c-17 S=MB; A’=DPBF, used k* =8 x 10 Lmul™'  91F516
s
MeOH 1.9x 108 CP/A’c-16 S=MB; A’ = DPBF; used kg = 1.8 x 10° 571, 91F516
154 |-Benzopyran-6-ol, 7-(1,1-dimethylethyl)-3,4-dihydro-2-methyl-2-(4,8,12-trimethyliridecyl)-
E{OH 12x108 308 CR/A'c-16  A’=DPBF;used ky=83x10%s™";10,*from  91F285
MNPO,.
6 1-Benzopyran-6-ol, 8-(1,1-dimethylethyl)-3,4-dihydro-2-methyl-2-(4,8,12-trimethyltridecyl)-
EtOH 1.6x10° 308 CR/A’c-16 A’ =DPBF; used kg =8.3x 10*s™}; 10,* from  91F285
MNPO,.
457 1-Benzopyran-4-one, 2-[3,4-bis(2-hydroxyethoxy)phenyl}-3-{6-0-(6-deoxy-
+1-1 -annopyranosyl-p-D-glycopyranosylJoxy]-5-hydroxy-7-(2-hydroxyethoxy)- (Troxerutin)
CD;0D 7.0x 10* CP/LI-12 S=RB; used k3 =3.7x 1057, 93A326
MeOD 10X 10* (k) CP/Ac-14 S=KB;used kg= 1 x 10°s !; MDH as Y3A326
actinometer.
458  1-Benzopyran-4-one, 3-[[6-O-(6-deoxy-o-mannopyranosyl)-B-glucopyranosyljoxy]-2-(3,4-dihydroxyphenyl)-5,7-dihydroxy- (Rutin)
CD;0D 1.6x 10° CP/LI-12 S=RB;used ky=4.0x10>s7", 93A326
MeOD 1.1x10° (&) CP/Ac-14 S=RB; used kg = 1 x 105 s™'; MDH as 93A326
actinometer.
1.59 1-Benzopyran-4-one, 2-(2,3-dihydroxyphenyl)-2,3-dihydro-5,7-dihydroxy-, (Eriodictyol)
CD,0D 1.4x10° CP/LI-12 S=RB;used kg =3.7x10°s7L, 93A326
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
No. Solvent k B (kyfk) . T Method Comment Ref.
(Lmol™!s7h (mol L1y X)
4,60 1-Benzopyran-4-one, 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy- (Luteolin)
CD;0D 1.3 x 10° CP/LI-12 S=RB;used kg=3.7x10°s7%. 93A326
MeOD 1.8x10* (k) CP/Ac-14 S=RB;used kg =1x 10°s™!; MDH as 93A326
actinometer.
4.61 1-Benzopyran-4-one, 2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxy- (Quercetin)
CH;CN 9.3x10% (k) 295 CP/ACA’-17 S=A"=An;used k' =2.8x10° L mol' s, 87A371
CH;COCH; 3.1 % 10° 295 PL/L42 S=An. 87A371
CD;0D 2.4 %106 CP/LI-12 S=RB; used ky=4.0x 10° 57", 93A326
MeOD 8.9%10° (k) CP/Ac-14 S=RB; used kg = 1 x 10% s™'; MDH as 93A326
actinometer.
4.62 1-Benzopyran-4-one, 5,6,7,8-tetramethoxy-2-(4-methoxyphenyl)- (Tangeretin)
CD,0D 24x10° CP/LI-12 S=RB;used ky=3.7x10° s}, 93A326
MeOD 1.0 x 10* (k) CP/Ac-14 S=RB; used kg=1x 10° s™'; MDH as 93A326
actinometer.
4,63 1-Benzopyran-4-ene, 2,3-dihydro-3,5,7-trihydroxy-2-(3,4-dihydroxyphenyl)- (Taxifolin)
CD;0D 1.1x 106 CP/LI-12 S=RB;used ky=3.7 x 10357\ 93A326
4.64 1-Benzopyran-4-one, 3,5,7-trihydroxy-2-(4-hydroxyphenyl)- (Kaempferol)
CD;0D 7.1x10° » CP/LI-12 S=RB;used k;=3.7x10°s7%, 93A326
MeOD 4.8 x 10° (k) CP/Ac-14 S=RB;used kg= 1 x 10°s™1; MDH as 93A326
actinometer.
4.65 1-Benzopyran-4-one, 3,5,7-trihydroxy-2-phenyl- (Galangin)
CD,0D 12x 108 CP/LI-12 S=RB;used kg =37 x 10* s}, 93A326
MeOD 7.4x10° (k) CP/Ac-14 S=RB;used ky=1x10°s™}; MDH as 93A326
actinometer.
4.66 Benzopyran-2-propanoic acid, 3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-
EtOH 1.8x 108 308 CR/A'c-16 A’ =DPBF; used kg = 8.3 x 10*s™1; 10,* from 91F285
MNPO,.
4.67 1-Benzopyran-3,5,7-triol, 2-(3,4-dihydroxyphenyl)-3,4-dihydro- (2R-trans)- (Catechin)
CD,0D 5.8x 10° CP/LI-12 S=RB:used ky=3.7x10°s7%. 93A326
4.68 Cinnamic acid, 3,4-dihydroxy-
CD,0D 54x10° 293 PL/Ld-2 S=HP. 88R236
90F411
4.69 Cinnamic acid, 2-hydroxy-
CD,0D 21x10 293 PL/Ld4-2 S=HP. 90F411
4,70 Cinnamic acid, 4-hydroxy-3-methoxy-
CD,0D 3.5%10° 293 PL/Ld-2 S=HP. 88R236
90F411
4,71 5-S-Cysteinyldopa
D,0 2.9x107 PL/Ld-2 S=MB. 91R251
4.72 Flavanone, 4°,5,7-trihydroxy- (Naringentn)
CD,0D 50x10* CP/LI-12 S=RB; used kg =3.7x 10° 7L, 93A326
4.73 Flavone, 5,7-dihydroxy- (Chrysin)
CD,0D 24x10° CP/LI-12 S=RB;used kg=3.7x10°s7. 93A326
MeOD 6x 10° (k) CP/Ac-14 S =RB; used kg =1 x10° s™!; MDH as 93A326

actinometer.
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued

Solvent k B (kg'k) . T Method Comment Ref.
(Lmol!s7h {mol L) K)

"}; ‘¥Finvone, 3-hydroxy-

CsHsN 7.5% 107 PL/Ld-2 S =RB, TPP or H,TPPS*. 93U041
’ 89A322
CeDs 1.6x10* PL/Ld-2 $ =RB, TPP or H,TPPS*; 95%-d. 93U041
89A322
CeHs 1.9x10% PL/Ld-2 S =RB, TPP or H,TPPS*. 930041
89A322
cCl, 1.7x10* PL/Ld-2 S =RB, TPP or H,TPPS*. 930041
89A322
CD;CN 1.1x10° PL/L4-2 S =RB, TPP or H,TPPS*. 93U041
89A322
" CD;OD 9.0x 10* PL/L4-2 § =RB or H,TPPS*. 93U041
89A322
CH,CN 1.1x10° PL/L4-2 S =RR or H,TPPS*. 931041
89A322
D,0 25%10° PL/Ld-2 S =RB or H,TPPS*. 93U041
pD=3 89A322
D,0 1.9x10® PL/Ld-2 S=RB or H,TPPS*. 93U041
pD=12 80A322
H,0 2.3x 108 PL/Ld-2 S =RB or H,TPPS*. 93U041
pH=12 89A322
' MeOH 23x10° PL/Ld-2 S =RB or H,TPPS*. 93U041
89A322
'15?'5 - Flavone, 3,3°4%7-tetrahydroxy- (Fisetin)

CD;0D 3.1x 108 CP/LI-12 S=RB;used kg =4.0x 10357, 93A326
MeOD 1.1x 10% (k) CP/Ac-14 $=RB;used kg = 1x10°s™!; MDH as 93A326

actinometer.

@-,16- “Glycine, L-tyrosyl-

EtOH/ CH,CN 43x10% PL/Ld-2 S = ZnTPP. 91A252
(80:20)
EtOH/ CH,CN 2.1x10% (k) CP/Ac,Ac-  S=ZnTPP; A’=DMA; used k;=53x10%s”;  91A252
(80:20) 14,28 used ky =4.3 x 106 L mol ! 571,
EtOH/ CH,CN 12x 108 PL/Ld-2 S = ZnTPP: 0.01 mol L™ KOH. 91A252
(80:20)
EtOH/ CH,CN 1x107 &) CP/AcA’c-  S=ZnTPP; A’=DMA; used k=53 x10%s7!;  91A252
(80:20) 14,28 used k, = 1.2 x 108 Lmot™! s7; 0.01 mol L™
KOH.

EtOH/ CH,CN 42x10° PL/Ld-2 S = ZnTPP; 0.01 mol L™ HCL 91A252
(80:20)

" BOH/ CH,ON =5 x 104 (k) CP/Ac,A's. S=7nTPP; A’=DMA: nsed by =53x 1047, Q1A252
(80:20) 14,28 used k4 =4.2 x 106 Lmol™! s7!; 0,01 mol L™!

HCL
H,0 3x107 (k) CPIOc-17 S=RB; A’=Met; used kA =2x 10" Lmol™  91A252
pH= 10 s,
H,0 43%x107 (k) CP/Oc-17 S =Eos; A’=Met; used k' =2x 10" Lmol™  91A252
pH=115 st
477 . 1,6-Heptadiene-3,5-dione, 1,7-bis(4-hydroxy-3-methoxyphenyl)- (Curcumin)
CsDs 25x10° 295 CP/LI-12 S =TPP; used kg = 1.5x 10° 57", 94E153
CH;CN <7x 108 CP/LI-12 S=RB; used ky = 1.7x 10%s7", 94F069
4,78 . Melanin (from DOPA)

D,0 1x 108 PL/Ld-2 S = ?; rate per monomer unit. . 87R227
pD=7.5-8.1

1 Dl Pham Daf Nata Vial 24 Na 9 1008
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
No. Solvent k B (kyfk) T Method Comment Ref.
(Lmol™ s (mol L) K)
4.78 Melanin (from DOPA) — Continued
D,0 2 x107 >6.7x107 296 CP/Oc-15 S =RB; used kg = 1.9 x 10* s™!; based on 84F330
pD=767? monomer unit of MW 150.
4.79 5,12-Naphthacenedione, S-acetyl-10[(3-amino-2,3,6-trideoxy-hexopyranosyloxy]-tetrahydro-6,8,ll-trihydroxy-l-methoxy- (Daunomycin)
D,0 ~108 PL/Ld-2 S = AICI(tspc); cor. for aggregation of substrate.  89B024
pH=74
H,0 2x107 (k) 308 CR/Ac-31 used kg = 2.4 x 10%s7'; 10,* from MNPO,; 15%  89M096
pH=78 1x10° (kg) dimer.
H,0 (mic) 1.7x10° 308 CP/Ac-16 §=7% A’=DPBF,used ky=2.4x10°s71;15%  89M096
pH=738 dimer; 0.1 mol L™! CTAB.
4.80 5,12-Naphthacenedione, 10-[(3-amino-2,3,6-trideoxy-o.-L-lyxo-hexopyranosyl)oxy]-
7 ,8,9,10-tetrahydro-6,8,11-trihydroxy-8-(hydroxyacetyl)-l-methoxy- (Adriamycin)
b,0 ~108 PL/Ld-2 S = AICI(tspe); cor. for aggregation of substrate.  80B024
pH=74
H,0 2x107 (k) 308 CR/Ac-31 used kg =2.4x 1055715 10,* from MNPO,; 15%  89M096
pH=1738 9% 10% (k;) dimer. ,
H,0 (mic) 2.1x10° 308 CP/Ac-16 S=7% A’=DPBF;used k4 =24x10°s7;15%  89M096
pH=78 dimer; 0.1 mol L™! CTAB.
4.81 12-Naphthaceneone, 8-acetyl-10[(3-amino-2,3,6-trideoxyhexopyranosyloxy]-tetrahydro-6,7,11-trihydroxy-s-imino-l-methoxy-
D,0 ~107 PL/Ld-2 S = AICI(tspc). 89B024
pH=74
H,0 2x107 (k) 308 CR/Ac-31 used kg =2.4 x 10° s7); 10,* from MNPO,; 15% 89M096
pH=738 3x10° (k) dimer.
H,0 (mic) 3.5x10° 308 CP/Ac-16 S=7 A’=DPBF,used k,=2.4x10°s7; 15%  89M096
pH=738 dimer; 0.1 mol L™! CTAB.
4.82 Naphthalene, 1,5-dihydroxy-
CD;0D 6.1x10° CP/LLPa- S=RB; used ky =44 x 10357, P= 5-Hydroxy-  90F065
1.6 x 10 (k,) 12,28 1,4-naphthoquinone.
4.83 Naphthalene, 1,6-dihydroxy-
CD;0D 3.2x10° CP/L1,Pa- S=RB; used ky=4.4 x 103 s7); P= 6-Hydroxy- 90F065
1.2x 10% (k) 12,28 1,4-naphthoquinone.
4.84 Naphthalene, 1,7-dihydroxy-
CD,0D 3.6 x 10° CP/L1Pa- S =RB;used ky=4.4 x 10°s™!; P= 6-Hydroxy-  90F065
6.8 x 10° (k) 12,28 1,4-naphthogquinone.
4.85 Naphthalene, 1,8-dihydroxy-
CD;0D 53x107 CP/LI,Pa- S=RB; used ky = 4.4 x 10°s™!; P= 5-Hydroxy-  90F065
3.0x107 (k) 12,28 1,4-naphthoquinone.
4.86 Naphthalene, 2,6-dihydroxy-
CD;0D 1.9 x 108 CP/LI-12 S=RB;used kg=4.4x 103571, 90F065
4.87 Naphthalene, 2,7-dihydroxy-
CD;0D 2.1x 108 CP/LI-12 S=RB;used ky=4.4x103s7L. 90F065
4.88 1-Naphthol
1-BuOH 7.6 x 108 293 PL/Ad-8 S=PP; A’ = DPBF. 88F462
1-BuOH 3.2x107 293 CP/A’c-23 S=MB; A’=Np;used ky=52x10%s7 , ky=  78A266
52x10* Lmol!s7L,
CeHg <5x10° 293 PL/Ad-8 S=PP; A’ =DPBF. 88F462

85A124
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
Solvent k B (kylk) T Method Comment Ref.
(L mol!s7h) (mol LY K)
1-Nuphthol
I-BuOH 3.2x10 293 PL/A'G-8 S=PP; A’=DPBF. 88F462
1-BuOH 7.6 % 108 293 CP/A’c-23 S=MB; A’=Np; used kg =52x10*s1, k= 78A266
52x 108 Lmol™! sl
CeHsCl 39x%10* 295 PL/Ld-2 S = Zn(pc). 87A371
CHg <1x10° 293 PL/A'd-8 S=PP; A’=DPBF. 88F462
85A124
CeHg 1.8x 10* 295 PL/Ld-2 S = Zn(pc). 87A371
CH,CN 9.3 x 104 295 PL/Ld-2 S = Zn(pc). - 87A371
CH4COCH;, 40x10% 295 PL/Ld-2 S = Zn(pc). 87A371
CHCl, 7.1x10* 295 PL/LA-2 S = Zn(pc). 87A371
2-PrOH 3.5 x 104 295 PL/Ld-2 S = Zn(pc). 87A371
1,4-Naphthoguinone, 5-hydroxy-
CD;0D 1.8x 10’ CP/LI-12 S=RB;used ky=4.4x 103 s7L, 90F065
1.4-Naphthoguinone, 6-hydroxy-
CD;0D 5.9x 106 CP/LI-12 S=RB;used kg =4.4x 10357\, 90F065
Phenol
CeH¢/ MeOH <10* CP/A'c-23 S = A’ =Rub; k4 and k4 not given. 88F650
(60:40)
CD;0D 2.5x10* 293 PL/Ld-2 S=HP. 88R236
90F411
D,0 1.3x 108 PL/Ld-2 S = HP or H,TPPS*; calcd. from pH dependence  90F411
(7-14) and pK,.
H,0 CP/Oc-17 S=RB; A’ =Met; used k¥ =2x 10" Lmol™  93E536
pH=8.0 1x10° (&) s
pH=9.0 1.6 x 10° (k)
pH=10.0 5.0x 107 (k)
H,0 ~3%10% (k) 300 MP/Ac,Ac-17 S=RB;A’=FFA;used k> =1.2x10°Lmol™l  91F300
s71; caled. from pH dependence and pK,;
reported k = (2.6 £ 4.0) x 105 L mol ™ s71.
H,0 <106 (k) 292 MP/Ac,A’c-17 S=RB;A’=FFA;used kX =12x10°Lmol™  87A180
< L: caled. from pH dependence (8-11.5) and pK,,
=99.
H,0 CP/Ac-15 S=RB;used ky=5x10°s7", 82A464
pH=8 2.0x 107 0.026
pH=9 6.1 x 107 8.2x 107
pH=103 2.7x 108 1.9x1073
Phenol, 4-acetyl-
H,0 1.5x 10° (k) 300 MP/Ac,Ac-17 S=RB;A =FFA;used k* =12x10° Lmol™!  91F300
s7%; calcd. from pH dependence and pK,,.
Phenol, 4-acetyl-2,6-bis(1,1-dimethylethyl)-
1-BuOH 1.0x 108 293 CP/A’c-23 S=MB; A’=Np; used ky=52x10*s7 ko= 78A266
: 52x108Lmol™! s,
Phenol, 4-amino-
D,0 1x10°8 PL/LA-2 S = AICI(tspc). 89R092
pH=7
Phenol, 2-(benzotriazol-2-yl)-4,6-bis(1,1-dimethylpropyl)-
i-octane <1x10% CP/A’c-23 S = A’ = Rub; No measurable effect. 732066

1 Plsa Plawe Daé Nada Val 24 NMa 2 100K
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
No. Solvent k B kylk) - T Method Comment Ref.
Lmolts™? (mol L™ K)
4.97 Phenol, 2-(benzotriazol-2-yl)-6-chloro-4-(1,1-dimethylethyl)-
CCl,/ CHCl, 1.0x10* CP/A’e-23 S=A’=Rubjused ky=1.4x 10°s7  kyy=7x  74F645
(90:10) 107 L mol™ s71; Measured K/(kp{A"] + k) = 10.0
Lmol™! s at [A]=5x10"% mol L.,
4.98 Phenol, 2-benzyl-
C¢Hg/ MeOH 1.4x10° PL/Ld-2 S = PrPor. 93E536
(80:20)
CeH, 43x10* PL/LA-2 S = PrPor. 93E536
EtOH 2.0x10° PL/Ld-2 S=RB. 93ES36
499 Phenol, 2,6-bis(1,1-dimethylethyl)-
1-BuOH 1.7x108 293 CP/A%c23  S=MB;A'=Npjused ky=52x10*s k=  78A266
52x108 Lmol™ s,
Cellg 2.0 % 10* (k) CP/AGA’c 17 S =HA; A’ =BHT; used kA = 1.2 10° L mol™! . 80F350
s,
CeHg 32x10* CP/P'a-20 S =ZnTPP; A’ =2M2P; used k; =4.2x 104571,  78A171
Ba = 0.053 mol L™'; Measured (K[A] + kg)fky =
6.17x10°mol L' at [A] =022 mol L.
CD;0D 2.6x10° 293 PL/Ld-2 S=HP. 88R236
90F411
CH,Cl, 7.5%x10° CP/A’c-33 S=A’=Rub; used ky=7.3x 10’ Lmol's™};  84F199
k4 not given.
MeOH 3.0 % 10% (k) CP/Ac,A’c-17 S=HA; A’=BHT; used k* =2.2x 10° L mol™!  89F350
-1
s .
MeOH 1.0x 106 0.12 CP/A’c-16 S =MB; A’=DPF; used ky= 1.2 x 10> s7. 78A171
4,100 Phenol, 2,4-bis(1,1-dimethylethyl)-5-methoxy-
MeOH CR/PaPa-17 A’ =TME; meas. k/k* =6.7x107%10,* from  70F454
H202/NaOCL .
MeOH CP/PaPa-17 S=RB;A’=TME; meas. k/k* =7.0x 1072, 70F454
4.101 Phenol, 3,5-bis(1,1-dimethylethyl)-4-methoxy-
1-BuOH 26x107 293 CP/Ac-15 S =MB; used kg =52 x 10*s7%. 78A266
1-BuOH 2.7 %107 293 CP/A%c-23 S=MB; A’=Np; used k;=52x10*s7 ko=  78A266
5.2x108 L mol™! s~}
4.102 Phenol, 2,6-bis(1,1-dimethylethyl)-4-methyl- (BHT)
1-BuOH 7.6x 108 293 CP/A’c-23 S=MB; A’=Np; used ky=52x10*s™  kyy=  78A266
5.2x 108 Lmol™! s71.
CeH, 1.3x10° 208 CP/Ac,A’c-23 S=A’=Rub; used ky=4.2x10*s™, kyy=42x  90F360
4x10° (k) 10’ Lmol™ 571,
7.7 % 10° (k)
CgHg 6.6 x 10° CP/P'a-20 S =ZnTPP; A’ =2M2P; used kyy=7.5x 10°L  78A171
mol™! s7; meas. ky/k, = 0.88.
CeHg 2.5 10° 0.016 CP/Ac-16 S=ZnTPP; A’ =DPF; used k; =42 x 10*s7l.  78A171
CeHg 12x10° (k) CP/Pa,Pa-17  §=ZnTPI; A’ = 2M2P; used KA=75x10°L  78AIT
mol™! s71; meas. k/k* =0.16.
CeHg 8.2 10° CP/Pa-20 S = ZnTPP; A’ = Car; used ky = 1.2x 10°°L 78A171
mol™! s7%; Measured (ka/ky) = 1.46.
CeH, 6.1 10° 0.06 CP/Pa-15 S = ZnTPP; used kg = 4.2 x 10*571, 78A171
ccl 3.7x 10 CL/LI-12 S = TPP; used kg = 1 x 10% 571, 85F667
cal, 9.8 x 105 (k,) CP/Ac-17 S=A’=Anjused kA =35x10°Lmol?sl.  80F718
CHCL, 6.5x10° PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
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TasBLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
Mo . Solvent k Bky/k) . T  Method Comment Ref.
v Lmol! s (mol L™) )

;,3,01' Phenol, 2,6-bis(1,1-dimethylethyl)-4-methyl- BHT) — Continued

EtOH 3.4x10° 308 CR/A’c-16 A’=DPBF;used k; =83 x10%s7}; 10,* from  91F285
MNPO,,
MeOH 5.0x 108 0.036 CP/A'c-16 S=RB; A’ = DPBF; used ky= 1.8 x 10° s, 88F440
MeOH 22x10% (k) CP/PaPa-17 S=MB;A’=2M2P; used k» =6.3x 10°L 78A171
i mol ™! s~!; meas. k/kA = 0.36.
MeOH 5.6x 108 0.021 CP/A’c-16 S=MB; A’=DPF; used kg = 1.2 x 10° 57, 78A171
MeOH 4.2x10° 0.03 CP/Pa-15 S=MB;used ky=1.2x10%s7. 78A171
- 4303 Phenol, 2,6-bis(1,1-dimethylethyl)-4-phenyl-
' 1-BuOH 3.9x 106 203 CP/A’c-23 S=MB; A’=Np; used kg =52x 10471, k.=  78A266
52x 10 Lmol™'s7t,
MeOH 79x10% 0.015 CP/A’c-16 S=MB; A’=DPF;used k; =12 x10°s7!, 78A171
;AN Phenol, 2,6-bis(1,1-dimethylcthyl)-4-(phenylmcthyl)-
' MeOH 3.8x10° 0.031 CPIA’c-16  S=MB; A’=DPF;used ky=12x10%s7\. 78A171
#3105 Phenol, 4-bromo-2,6-bis(1,1-dimethylethyl)-
- 1-BuOH 1.5x10% 293 CP/A’c-23 S=MB; A’=Np;used kg =52 x10%s7 ko= 78A266
52x10° Lmol™! 57,
- MeOH 84x10° 0.14 CP/A’c-16 ~ S=MB; A’=DPF;used ky=12x10°s7". 78A171

4106 Phenol, 2-chloro-
H,0 -9x10% (%) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used £ =1.2x10° Lmol™!  91F300
s7%; caled. from pH dependence and pKa;
reported k = (9.2 £9.4) x 105 L mol™! 571,
) #,107. Phenol, 3-chloro-
H,0 54x10% (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k' =1.2x 108 Lmol™!  91F300
s7%; caled. from pH dependence and pK,.
“4.108. Phenol, 4-chloro-
 HO ~6 % 10 (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k4 =1.2x 103 Lmol™  91F300
s7; caled. from pH dependence and pK,.
4,109 Phenol, 2-(5-chlorobenzotriazol-2-yl)-4,6-bis(1,1-dimethylethyl)-
CgHsBr - 2.6 x 10° 273 MD/A'c-33  A’=Rubjused ky=1.3x10%s7}, k,y=4.0x107 737333
L mol™ s™; Measured k/(ky/[A’] + kp?) =2.0 X
102at [A7=15%x10" mol L.,
4110 Phenol, 4-chloro-2,6-di(1,1-dimethylethyl)-
1-BuOH 3.2x10° 293 CP/A’c-23 S=MB; A’=Np;used ks =52x10*s ko= 78A266
52x10% Lmol™! 577,

&lll Phenol, 3-chloro-5-methoxy-

CH;CN 1.2x107 PL/Ld-2 S=RB. 91A341
H,0 <1x10% (k) 293 CP/Oc-17 S =Eos; A’ = His; used A =7 x 107 L mol™! 91A341
-1
s .
dioxane 53x10° PL/Ld-2 S = ZnTPP. 91A341

4,112 Phenol, 4-cyano-
H,0 ~2%10° (k) 300 MP/Ac,A'c-17 S=RB; A’=FFA;used kX =1.2x 108 Lmol™!  91F300
s71; caled. from pH dependence and pK,;
reported k= (2.4 £4.4) x 10° Lmol ™' s7L.,
4_.1 13 Phenol, 2,4-dichloro-

C¢Hg/ MeOH <10* CP/A’c-23 S=A’=Rub. 88F650
(60:40)

J. Phvs. Chem. Ref. Data. Val. 24. No. 2. 1995
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
No. Solvent B (kyfk) T Method Comment Ref.
(Lmol!s™ (mol L7 (K)
4.113 Phenol, 2,4-dichloro- — Continued
H,0 ~5x 10 (k,) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k' =12x 165 Lmol™!  91F300
s71; caled. from pH dependence and pK,;
reported k= (5.1 £4.7) x 105 L mol™! 5™,
H,0 <5x10° (k) 292 MP/Ac,A’c-17 S=RB; A’=FFA;used k* =1.2x 10° Lmol™!  87A180
s71; caled. over range of pH = 5.5 to 9.6; pK, =
78.
4114 Phenol, 2,6-dichloro- )
C¢H¢/ MeOH <10 CP/A’c-23 S=A’=Rub. 88F650
(60:40)
4.115 Phenol, 2,6-dimethoxy-
H,0 3.6x 107 (k) 300 MP/Ac,Ac-17 S=RB;A’=FFA;used & =12x 108 Lmol™!  91F300
s7!; caled. from pH dependence and pK,,.
4116 Phenol, 2,4-dimethyl-
CeH, 3.4x10% (k) CP/Ac,A’c-17 S=HA; A’=BHT;used k" =12x 10° L mol™!  89F350
-1
s .
MeOH 5.0 x 10* (k) CP/Ac,A’c-17 S=HA; A’=BHT; used k,* =22 x 10° Lmol™  89F350
~1
s .
4,117 Phenol, 2,6-dimethyl-
CeHg 8x 10% (k) CP/Ac,A’c-17  S=HA; A’=BHT; used k» =1.2x 10’ Lmol™!  89F350
s,
MeOH 1.0% 10% (k) CP/Ac,A’c-17 S=HA; A’ =BHT; used k¥ =2.2x10° L mol™'  89F350
s
4.118 Phenol, 3,4-dimethyl-
CeHg 22x10% (k) CP/Ac,A’c-17 S=HA; A’=BHT; used k* = 1.2x 10° L mol™!  89F350
~1
s .
MeOH 3.9%x10* (k) CP/Ac,A’c-17 S=HA; A’=BHT; used k* =2.2x 10° L mol™!  89F350
~1
s .
4.119 Phenol, 4-(1,1-dimethylethoxy)-2,6-bis(1,1-dimethylethyl)-
1-BuOH 2.4x10’ 293 CP/A’c-23 S=MB; A’=Np; used k;=52x 1057 ko= 78A266
52x 108 Lmot™ s71.
4,120 Phenol, 2-(1,1-dimethylethyl)-
CD;0D 2.6 x10° 293 PL/Ld-2 S=HP. 88R236
90F411
4.121 Phenol, 4-(1,1-dimethylethyl)-
H,0 ~107 (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k% =1.2x 108 L mol™  91F300
s7!; calcd. from pH dependence and pK,;
roported & = (1.2 % 1.3) x 107 L mol™! 57,
4,122 Phenol, 3-(1,1-dimethylethyl)-4-methoxy-
CD,0D 22x107 293 PL/Ld-2 S=HP. 88R236
90F411
4,123 Phenol, 2,4-dinitro-
CeHg <1.4 x 10 (k) CP/Ac-23 S=A’=Rub;used ky=23.3x10*s™, ky =34  87E142
x 107 Lmol ™! s7L.
4.124 Phenol, 2,5-dinitro-
CgHg <1.6 x 108 CP/A’c-23 S=A’=Rub; used kg =23.3x 10*s7, k=34  87E142

%107 Lmol™' s



s71; calcd. over the range pH=83t0 11.5; pK, =
10.2.
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
‘M. - Solvent k P (kg T  Method Comment Ref.
o (Lmol™!s™h (mol L™ (X)
f:léi 4% .Phenol, 2,6-dinitro-
‘ CeHg <2.0x 106 CP/A’c-23 S=A’=Rub; used kg =23.3x10*s™), k,, =34  87E142
x107 Lmol 157!,
4416 Phenol, 4-ethoxy-2,3,5,6-tetramethyl-
MeOH 7:3x 107 1.6x1073 CP/A’c-16 S=MB; A’=DPF;used k; = 1.2x 10% s, 78A171
‘4127 Phenol, 4-[(1-hydroxy-2,2-dimethyl)propyl]-2-methoxy-
" CH,CH(OCH;),  8.5x10° 0.037 MP/Pa-15 $ = 4-HOCH;(3-OCH;)COCH5; used ky =3.1x  84F194
: : 10%s™.
CH,CH(OCHy),  1.1x10% CP/Ac-32 § =4-CH;0CeH,COC,Hs; Q=Car;used ky=  84F194
: 3.1x10%s7], kg = 1.3 %1010 L mot ™! 571,
CH,CH(OCH;),  1.2x105 0.025 MP/Ac-15 S = 4-HOC¢H;(3-OCH;)COCH;; used kg = 3.1 x  84F194
, 10*s7L,
CH,CH(OCH,), 34x10° 0.16 MP/Ac-16 S = 4-HOC H,(3-OCH,)COCH,: A’ =DABCO;  84F104
used kg =3.1 x 10* 5™; unexplained discrepancy
in these data.
.f;llﬂ' - Phenol, 2-(2-hydroxyphenyl)- (2,2'-Dihydroxybiphenyl)
D,0 27 %107 PL/Ld-2 S=RB. 93E536
pD=85 .
EtOH 7.5x10% PL/Ld-2 S=RB8. 93E536
f’-&i?ﬁ' ‘Phenol, 2-methoxy-
H,0 ~6x 105 (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k» =1.2x 108 Lmol™!  91F300
s7%; caled. from pH dependence and pK,;
reported k = (0.6 +1.8) x 107 L mol ! 571,
-:-_'5.130, “sPhenol, 3-methoxy-
H,0 ~1x107 (k) 300 MP/Ac,A'c-17 S=RB; A’=FFA;used k* =12x 10 Lmol™!  91F300
s71; caled. from pH dependence and pK;;
reported k= (1.3 +1.0) x 10’ L mol™! s,
Al 51.;_ : Phenol, 4-methoxy-
CD;0D 5.8x10° 293 PL/Ld-2 S=HP, 88R236
- 90F411
'H,0 ~2x107 (k) 300 MP/Ac,A’c-17 S=RB; A’=FFA; used k¥ =1.2x 108 L mol™t  91F300
571 caled. from pH dependence and pK,;
reported k = (2.2 £2.2) x 10’ Lmol ™! s71,
132 i’henol, 4-methoxy-2,6-dimethyl-
EtOH 2.5%10’ 308 CR/A’C-16 A’=DPBF;used kg =83 x 10*s!; '0,* from  91F285
MNPO,.
#.133 | Phenol, 4-methoxy-2,3,5,6-tetramethyl- .
EtOH 14x107 308 CR/Ac-16  A’=DPBF;used k;=83x10%s™}; '0,* from  91F285
MNPO,.
4,134 - ‘Phenol, 4-methoxy-2,3,6-trimethyl-
EtOH 6.8 x 10 308 CR/A’c-16 A’=DPBF; used kg =83 x 10*s™!; 10,* from  91F285
MNPO,.
JJSS "l"henol, 4-methyl-
D,0/ EtOH (75:25) 2.4 x 107 295 PL/Ld-2 S=RB. 94A113
H,0 C1x107 (&) 300 MP/AcA'c-17 S=RB; A'=FFA;used k' =12x 108 Lmol™  91F300
s7!; calcd. from pH dependence and pK,.
H,0 <5 x 108 (k) 292 MP/AcAc-17 S=RB;A’=FFA;used k* =1.2x 105 L mol™!  87A180
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
No. Solvent k B (kyfk) T  Method Comment Ref.
(L mol™ s71) (mol L™ X
4.136 TIhcnol, 2,2’-mcthylencbis(6-rert-butyl-4-mcthyl-
MeOH 2.6x 107 70x107° CP/Ac-16 S=RB; A’ = DPBF; used kg = 1.8 x 10° 57, 88F440
4.137 Phenol, 2-nitro-
H,0 ~1x10° (k) 300 MP/Ac,A'c-17 S=RB; A’ =FFA;used k¥ =12x 108 Lmol™!  91F300
s™; caled. from pH dependence and pKy;
reported k= (1.3 £ 1.1) x 10 L mol™! s71.
4.138 Phenol, 3-nitro-
H,0 ~3x10% (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k' =12x 108 Lmol™!  91F300
s7}; calcd. from pH dependence and pK,;
reported k= (2.7 £ 1.8) x 105 L moi~! s~
4,139 Phenol, 4-nitro-
H,0 ~3%10° (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA; used k> =12x 108 Lmol™!  91F300
s™1; caled. from pH dependence and pK,;
reported k= (2.6 £2.3)x 10° L mol ! 571,
4.140 Phenol, pentachloro-
H,0 2% 10% (k) 300 MP/Ac,A%-17 S=RB;A’=FFA;uscd kA = 1.2x 108 Lmol™!  91F300
s7!; caled. from pH dependence and pK,;
reported k = (0.2 £5.5) x 105 L mol~! 71,
4.141 Phenol, 2-phenyl- (2-Hydroxybiphenyl)
CgHg/ MeOH 73x10* PL/Ld-2 S = PrPor. 93ES536
(60:40)
CeHg 23x10% PL/Ld-2 S = PrPor. 93E536
4.142 Phenol, 3-(phenylamino)-
CH;CN/ H,0 3.0x 107 1.1x107? CP/Pa-14 S =MB; used kg = 3.3x 10* s, 80F427
(96:4)
4.143 Phenol, 2,3,5,6-tetrafluoro-
CD;0D 3.0x 104 293 PL/Ld-2 S=HP. 88R236
90F411
4.144 Phenol, 4-(1,1,3,3-tetramethylbutyl)-, salicylate
i-octane <1x 108 CP/Ac-23 S = A’ = Rub; No measurable effect. 732066
4.145 Phenol, 2,2°-thiobis[4-(1,1,3,3-tetramethylbutyl)-
i-octane <1.0x 108 CP/A’c-23 S = A’ = Rub; No measurable effect. 732066
4.146 Phenol, 2,4,6-trichloro-
CeHg/ MeOH <10* CP/Ac-16  S=A’=Rub. 88F650
(60:40) .
H,0 2x107 (k) 300 MP/Ac,A’-17 S=RB;A’=FFA;used kA =12x 108 Lmol™  91F300
s7}; calcd. from pH dependence and pK,. :
H,0 <5x10° (k) 292 MP/Ac,A’%c-17 S=RB;A’=FFA; used kA =12x10%Lmol™"  87A180
s71; caled. over the range pH = 4.2 t0 9.0; pK, =
6.1.
4.147 Phenol, 2,4,6-tri(1,1-dimethylethyl)-
1-BuOH 3.7x 108 293 CP/A’c-23 S=MB; A’=Np; used kg =52 x 10457, kpo=  78A266
52x10 L mol s,
c-CgHjy 58x10° PL/A’d-8 $=2-ACN; A’=DPBF; AH; =-0.8 kI mol™};  84E492
AS% =-147 I K™ mol™; studied at 278-357 K.
CeHsCH; 1.4x 108 PL/A’d-8 §=2-ACN; A’ = DPBF. 84EA92
CgHg 2.6 % 10° CP/P’a-19 S =ZnTPP; A’ = 2M2P; used k5 =7.5 X 10°L 78A171

mol™! s7!; meas. kplka = 0.34.
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
Solvent k B (kg/k) T Method Comment Ref.
L mol s (mol L) X)
4347 Phenol, 2,4,6-tri(1,1-dimethylethyl)- — Continued
CeHg 1.4x10° 0.030 CP/Ac-16 S=ZnTPP; A’=DPF,used ky=4.2x 10*s™..  78A171
CH,CN 2.5x10° PL/A'd-8 $=2-ACN; A’ = DPBE. 84E492
CH,COCH; 2.4x 108 PL/A'd-8 $=2-ACN; A’ = DPBF. 84E492
MeOH 2.8 x 10 PL/A’d-8 S=2-ACN; A’=DPBF; AH; =-3.4kJmol™!;  84B492
AS$ ==135 JK ! mol™; studied at 250-328 K.
MeOH. 3.4x10¢ 0.034 CP/A’c-16 S=MB; A’=DPF; used k; = 1.2 x 10° 571, 78A171
MeOH 6.3x10* (k) CP/PaPa-17 S=RB;A’=BHT;used k¥ =22x10°Lmol™ 78A171
s~; meas. k/kA =0.29. .
" 448" Phenol, 2,4,6-trimethyl-
' EtOH 3.8x 10 308 CR/Ac-16  A’=DPBF;usedky=83x10*s7%;10,* from  91F285
MNPO,.
4149 Phenol, 2,4,6-triphenyl-
CeHg 22x107 19x1073 CP/A’c-16 S=ZnTPP; A’=DPF;used k;=4.2x 10*s}.  78A171
CH,;CN 1.5x 107 23x107 CPIA’c-16 S=MB; A’ = DPF; used k; = 3.3 x 10*s71. 78A171
MeOH 2.5x 108 46x10™ CP/A’c-16 S=MB; A’ = DPF; used kg = 1.2x 10°s™"., 78A171
“#1%0  Phenoxide fon
C¢Hy/ MeOH 7.0x 107 CP/A’c-23 S=A’=Rub; ks and k not given; 6 X 10> mol  88F650
(60:40) L™ KOH.
D,0 2.8x10° PL/Ld-2 S = HP or H,TPPS*; calcd. from pH dependence  90F411
(7-14) and pKk,.
H,0 1.6 x 10® (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k* =1.2x10° L mol™  91F300
s7%; caled. from pH dependence and pK,.
H,0 1.8 x10% (k) 292 MP/AcA’-17 S=RB;A’=FFA;used k* =1.2x 108 Lmol™  87A180
s71; caled. over the range pH =8.0to 11.5.
~#4151 Phenoxide ion, 4-acetyl-
H,0 2.4% 107 (k) 300 MP/Ac,A’%c-17 S=RB; A’=FFA;used k% =12x10° Lmol™  91F300
s71; caled. from pH dependence and pK,.
4,152"Phenoxide ion, 2-benzyl-
EtOH 1.6x 108 PL/Ld-2 S=RB;7.5x 107> mol L™! KOH. 93E536
H,0 44107 (k) CP/Oc-17 S=RB; A’=Met; used k¥ =2x 10’ Lmol™  93E536
pH=11 s7L
#:153 . Phenoxide ion, 4-bromo-
h CgHsCOCHy/ 6x107 295 CP/A’c-23 S=A’=Rub; used k; =3 x 10*s™; k, not 93F328
MeOH (50:50) given; 0.01 mol L™! KOH.
C¢Hg/ MeOH 1.5x 107 (k) 295 CP/Ac,A'c-17 S=Rub; A’=DMA; used k¥ =1.2x107L 93F328
(80:20) mol™! 5715 0.01 mol L™1 KOH.
C¢H¢/ MeOH 1.5x107 295 CP/A’c-23 S = A’ =Rub; used k; = 3.8 x 10 s™; k,,» not 93F328
(80:20) given; 0.01 mol L™! KOH.
CH;CN/MeOH 6x107 CP/A’c-16 S=A’=Rub; used ky=3x10°s71;0.01 mol L} 94F095
KOH.
H,0 1.1x10° CP/Ac-14 S =Eos; used kg=2.5x 103571, 94F095
pH=11
H,0 1.5 % 10% (k) CP/Ac,A’c-17  S=RB; A’ =His; used kA =8.8x 107 Lmol™!  * 94F095
pH=11 s
H0 1.5 x 108 (k) 295 CP/Oc-17 S =Eos; A’ = Met; used k' =2.0x 10’ Lmol™!  93F328
pH=11 s7h
H,0 1.1x10° 295  CP/Oc-15 S =Eos; used k; =2.5x 10°s~". 93F328

-~ amam
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued

No. Solvent

k B (kd/kj T  Method Comment Ref.
(L mol™'s7%) (mol L) K)
4,153 Phenoxide ion, 4-bromo- — Continued
MeOH/ C¢Hg 1.6 x 107 (k) CP/Ac,A’c-17 S=RB; A’=DMA; used kA =1.2x 107 Lmol™*  94F095
(60:40) 571, 0.01 mol L™! KOH.
MeOH/ CgHg 1.5%107 CP/A’c-16 S=A’=Rub; used ky = 1x10°s7%; 0.01 mol L} 94F095
(60:40) KOH. :
4.154 Phenoxide ion, 4-bromo-2,6-dimethyl-
CH;CN/MeOH 2.1x 108 CP/A’c-16 S=A"=Rub; used k3 =3x 10°s71;0.01 mol L™  94F095
KOH.
H,0 26x10° CP/Ac-14 S = Eos; used kg =2.5x 10° 571, 94F095
pH=11
H,0 3.9x10% (k) CP/Ac,A’c-17 S=RB; A’=His; used k* =8.8x 10" Lmol™!  94F095
pH=11 s~
MeOH/ CgHg fx 107 CP/A’c-16 S=A’=Rub; used ky = 1% 1055715 0.01 mol L~!  04F005
(60:40) KOH.
MeOH/ C¢Hg 5% 107 (k) CP/Ac,A%c-17  S=RB; A’ =DMA; used kA =1.2% 10’ Lmol™! 94F095
(60:40) s~ 0.01 mot L™ KOH.
4.155 Phenoxide ion, 2-chloro-
H,0 1.9x 108 (k) 300 MP/Ac,A’c-17 S=RB; A’=FFA;used kX =1.2x 108 Lmol™!  91F300
s71; caled. from pH dependence and pK,.
H,0 1.7x107 (k) CP/Oc-17 S=RB; A’ = His; used k' =88 x 10’ Lmol™!  90F518
pH=115 sl
H,0 2.3x10% CP/Ac,Oc-14 S =Eos; used k3 =2.5x 10°s71, 90F518
pH=11.5
MeOH 50x107 CP/A’c-23 S=A’=Rubjused kg = 14x10°s™  kyy=5x  9OF518
107 L mol™! s™%; 0.01 mol L™! KOH.
4.156 Phenoxide ion, 3-chioro-
H,0 1.6 x 10 (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;usedk* =1.2x 108 Lmol™!  91F300
s7%; calcd. from pH dependence and pX,.
H,0 1.5% 107 (&) CP/Oc-17 S~ RB; A’ - His; used kA — 8.8 % 10’ Lmol™!  00F518
pH=115 s7L
H,0 1.1x10° CP/Ac,0c-14 S =Eos; used kg =2.5x 10°s7L. 90F518
pH=115
MeOH 1.5%107 CP/A’c-23 S=A’=Rubjused ky=14x10°s7 , kyy=5x  90F518
107 L mol~! s™; 0.01 mol L™ KOH.
4.157 Phenoxide ion, 4-chloro-
C¢HsCOCH,/ 6x 107 295 CP/A’c-23 $=A’=Rub; used kg =3 x 10*s7); k. not 93F328
MeOH (50:50) given; 0.01 mol L™ KOH.
CgHg/ MeOH 3x 107 295 CP/A’c-23 S=A’=Rub; used ky = 3.8 x 10*s71; k- not 93F328
(80:20) given; 0.0t mol L~ KOH.
C¢Hy/ MeOH 3x107 (k) 295 CP/Ac,A’c-17 S=Rub; A’=DMA; used k¥ =1.2x10"L 93F328
(80:20) mol™' s71; 0.01 mol L~! KOH.
H,0 80x108 205 CP/Oc-15 S = Fos; used ky =25 x 10571, 93F328
pH=11
H,0 1.0x 10 (k) 295 CP/Oc-17 S = Eos; A’ = Met; used k» =2.0x 10" Lmol ™ 93F328
pH=11 s7L
H,0 1.9 % 10% (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k» =12x 10 Lmol™  91F300
s™Y; calcd. from pH dependence and pK,.
H,0 3.1x107 (k) CP/Oc-17 S=RB; A’ =His; used k" =8.8x 10’ Lmol™  90F518
pH=115 sl
H,0 4%108 CP/Ac,0c-14 S =Eos; used ky=2.5x10% 57", 90F518

pH=115
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RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 773
TaBLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
Soivent B (kg/k) T Method Comment Ref.
{Lmol™'s™) (mol L) K)
4&!3’7 Phenoxide ion, 4-chloro- — Continued
“MéOH 3.3x107 CP/A’c-23 S=A’=Rub;used ky=14x10%s k,y=5x  90F518
) : 10’ Lmol™ s7'; 0.01 mol L™! KOH.
“418%  Phenoxide ion, 4-cyano-
© H0 6.2 % 10° (k) 300 MP/Ac,A’c-17 S=RB; A’=FFA;used kX =12x 108 L mol™!  91F300
s”1; caled. from pH dependence and pK,.
i;tﬁ? Phenoxide ion, 2,4-dichloro-
. C¢Hg/ MeOH 5.7x107 CP/A’c-23 S=A’=Rub; k and k, not given; 6 x 10 mol  88F650
(60:40) L™ KOH;,
CgHyg/ McOH 4.5 x 10® (k) CP/AC,A'c-17  S=Eo0s; A"=DMA; used k> =4.8 X 107 L 8BE650
(60:40) - mol ™! s7!; meas. kyfk,=11.5; 6 x 10~ mol L™!
. KOH.
H,0 1.7x 108 (k) 300 MP/Ac,A’c-17 S=RB; A’=FFA;used k* =12x 103 L mol™  91F300
. s7; caled. from pH dependence and pK,.
H,0 1.2x 108 (k) 292 MP/Ac,A’c-17 S=RB;A’=FFA;used k* =12x 108 L mol™!  87A180
s7; caled. over the range pH = 5.5 to 9.6.
H,0 3.1x 10° CP/Ac-14 S=RB;used k4 =5x10°s7". 87F537
pH =10
H,0 21x10° CP/Ac,Oc-14 S =Eos; used ky=5x 10° 57, 87F537
pH-: 10
H,0 1.1 x 108 (k) CP/IOc-17 S =Eos; A’=Met; used k¥ =5x 105 L mol™  87F537
pH =10 2.0% 10° (k) s} used ky =2.1 % 10° L mol™ 571,
4180  Phenoxide ion, 2,6-dichloro-
C¢Hg/ MeOH 3.7% 108 (k) CP/Ac,A’c-17  S=Eos; A’=DMA; used kX =4.8x 107 L 88F650
© (60:40) mol ' s7; meas. kfk, = 14.5; 6 x 10> mol L™! -
] KOH. ' '
CgHg/ MeOH 5.4x107 CP/A’c23  S=A’=Rub; k;and k, not given; 6 x 10> mol  88F650
(60:40) L' KOH.
H,0 1x10° CP/Ac-14 S =Eos; used kg=5x 10°s7.. 87F537
pH=10
H0 2x10° CP/Ac-14 S=RB;used ky=5x10%s7". 87F537
- pH=10
H,0 1.5x10° CP/Oc-14 S=Eos:used ky=5x10°s7). ]7F537
pH=10
H,0 5.7%107 (k) CP/Oc-17 S=Eos; A’=Met; used k¥ =5x 105 Lmol™!  87F537
CpH=10 1.4x 10° (k) s used ky =1.5x 10° Lmol™ 57",
#1361 Phenoxide ion, 2,6-dimethoxy-
H,0 8.6x10°% (k) 300 MP/Ac,A’c-17 S=RB; A’=FFA; used k¥ =1.2x108L mol™!  91F300
s7; caled. from pH dependence and pK,.
#4,$62. Phenoxide ion, 2,6-dimethyl-
CH3CN/MeOH 2x 108 CP/A’c-16 S=A’=Rub; used ky=3x10°s7%; 0.01 mol L™} 94F095
KOH.
H,0 2.8x10° CP/Ac-14 S =Eos; used kg =2.5x10°s71, 94F095
pH=11
H,0 20x108 (k) CP/Ac,A'c-17  S=RB; A’ = His; used k* =88 x 10" Lmol™!  94F095
pH=11 ) s7L
MeOH/ C¢Hg 3x107 CP/A’c-16 ~ S=A’=Rub;used ky=1x10°s71;0.01 mol L™} 94F095
(60:40) KOH. ,
MeOH/ CgHg 1.2x107 (k) CP/Ac,A’c-17  S=RB; A’=DMA; used k» =1.2x 107 Lmol™! 94F095
(60:40) ‘ 571, 0.01 mol L™ KOH.

~ anne
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
No. Solvent k B (kglk) T Method Comment Ref.
(Lmol™s7h (mol L1 K)
4.163 Phenoxide ion, 4-(1,1-dimethylethyl)-
H,0 3.6x10% (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k> =12x 108 Lmol™  91F300
T-
s7}; caled. from pH dependence and pK,.
4.164 Phenoxide ion, 2,4-dinitro-
H,0 4x10° (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used k> =1.2x10°Lmol™  91F300
s7\; pK, of 2,4-dinitrophenol = 4.07.
4.165 Phenoxide ion, 4-fluoro-
CgHg/ MeOH 2.0x 108 295 CP/A’c-23 S=A’=Rub; used kg = 3.8 x 10*s71; k- not 93F328
(80:20) given; 0.01 mol L™! KOH.
CgHg/ MeOH 5.7 %107 (k) 295 CP/Ac,A’c-17 S=Rub; A"=DMA; used k» = 1.2x 10'L 93F328
(80:20) mol™ 571 0.01 mol L™! KOH.
H,0 2.5%x10° 295 CP/Oc-15 S = Eos; used ky = 2.5 x 10557, 93F328
pH =11
H,0 3.5x 10% (k) 295  CP/Oc-17 S =Eos; A’ = Met; used k' =2.0x 10’ Lmol™  93F328
pH=11 s7h
4.166 Phenoxide ion, 2-(2-hydroxyphenyl)- (2,2’-Dihydroxybiphenyl, canjugate hase)
D,0 1.2x10% PL/L4-2 S=RB. 93E536
pD=11.8
EtOH 7 % 10° (k) CP/Oc,A’-17 S=RB;A’=DMA,; used k* =4.4x 107 Lmol™! 93E536
s1:7.5x1073 mol L™! KOH.
EtOH 1.1x 108 PL/Ld-2 S=RB;7.5x 10 mol L™! KOH. 93E536
EtOH 9.4 x 10 PL/Ld-2 §=RB;7.5x 107> mol L™! KOH. 93E536
H,0 22x 107 (k) CP/Oc-17 S=RB; A’ = Met; used k* =2 x 10" L mol™! 93E536
pH=11 s7h
4.167 Phenoxide ion, 5-hydroxy-2-phenyl- (2,5-Dihydroxybiphenyl, conjugate base)
EtOH 9.9 x 107 PL/Ld-2 $=RB;7.5x 107> mol L™! KOH. 93E536
4.168 Phenoxide ion, 4-iodo-
C¢Hy/ MeOH 1.4 %107 205 CP/A’c-23 S = A’ = Rub; used kq = 3.8 % 104 574, k. not 03F328
(80:20) given; 0.01 mol L™ KOH.
C¢H¢/ MeOH 1.0x 107 (k) 295 CP/Ac,A’c-17 S=Rub; A’=DMA; used k* =1.2x 107 L 93F328
(80:20) mol ™! s71; 0.01 mol L™! KOH.
H,0 8x 107 (k) 295 CP/Oc-17 S=Eos; A’ =Met; used kA =2.0x 10" Lmol™  93F328
pH=11 s
H,0 1.0x10° 295 CP/Oc-15 S =Eos; used kg =2.5x 10° 571, 93F328
pH=11
4,169 Phenoxide ion, 2-methoxy-
H,0 4.4x10% (&) 300 MP/Ac,A'c-17 S=RB;A’=FFA;used k%' =12x10*Lmol™  91F300
s™!; caled. from PH dependence and pK,.
4.170 Phenoxide ion, 3-methoxy-
H,0 2.9% 108 (k) 300 MP/Ac,A%c-17 S=RB;A’=FFA;used kX' =12x10°Lmol™?  91F300
s71; caled. from pH dependence and pK,.
4,171 Phenoxide ion, 4-methoxy-
H,0 6.7 %108 (k) 300 MP/Ac,A'c-17 S=RB;A’=FFA;used kA =12x10°Lmol™  91F300
s7}; caled. from pH dependence and pK,.
4,172 Phenoxide ion, 4-methyl-
H,0 3.5x 108 (k) 300 MP/Ac,A’c-17 S=RB;A’=FFA;used kA =12x105Lmol™  91F300
s~} caled. from pH dependence and pk,.
H,0 3.7 x 10% (k) 292 MP/Ac,A’c-17 S=RB; A’ =FFA;used k¥ =12x10° Lmol™  87A180

s71; calced. over the range pH=8.3to 11.5.
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued

;‘i} -7+ Solvent

k B (ky'k) ) T
(L mol!s™l) (mol L) K)

Method

Comment

Ref.

4173 . Phenoxide ion, 2-methyl-4,6-dinitro-

H,0

1.3x10° (k) 300

4474 Phenoxide ion, 4-methyl-2,6-dinitro-

H,0

1.4x 107 (k) 300

:’M?S : 'l?_henoxide ion, 4-methyl-2-nitro-

CH;CN/ H,0
-~ (90:10)
CH,CN/ H,0
(90:10)
CgHg/ MeOH
(60:40)

CgHg/ McOH
(60:40)

H;0
pH = 10

H,0
pH=10

‘"MeOH/ C6H6
(60:40)

MeOH/ C¢H
(60:40)

4,176 Phenoxide ion, 2-nitro-

_CH;CN/ H,0
{90:10)

CH,CN/ H,0
(90:10)

C¢Hy/ MeOH
{60:40)

CgHy/ MeOH
(60:40)

H,0

"H0
pH=10
H,0
pH=10

" MeOH/ C¢Hq
(60:40)

" MeOH/ CgHj
- (60:40)

4177 Phenoxide ion, 3-nitro-
' H,0

H0
pH =10
H,0

pH=10

6x107 (k)
3.4 x108
2.9x10" (k)
4.5x107

2.8 %107 (k)
43 x10°
2.9 %107 (k)

4.5x%107

33x 107

5.8x10° (k)

3.2 x 105 (k)

3.1x10°

3.4 ><V'107 k) 300
1.5x10°

1.6 x 107 (k)

3x 106 (&)

3.0x 108

6.1x107 (k) 300
1.0x 107 (k)

2.0x10°

MP/Ac,A’c-17

MP/Ac,A’c-17

CP/Ac,A’c-17

PL/Ld-2

CP/Ac,A’c-17

PL/Ld-2

CP/Oc-17

CP/Ac,Oc-14

CP/Ac,A’c-17

CP/A’c-23

PL/Ld-2

CP/Ac,A’c-17

CP/Ac,A’c-17

PL/1d-2

MP/Ac,A’c-17

CP/Ac,Cc-14

CP/Oc-17

CP/Ac.A’c-17

CP/A’c-23

MP/Ac,A’c-17

CP/Oc-17

CP/Ac,Oc-14

S=RB; A’=FFA; used k¥ =1.2x 108 Lmol™!  91F300
s7); pK, of 2-methyl-4,6-dinitrophenol = 4.7.

S=RB; A’=FFA; used k¥ =1.2x 108 L mol™  91F300
s”'; pK, of 4-methyl-2,6-dinitrophenol = 4.23.

S =RB; A’ = 9-Anthracenemethanol; k,“" not 92N330
given; 0.01 mol L™! KOH.

S = RB; 0.01 mol L~! KOH, 92N330

$=RB; A’=DMA; kX not given; 0.01 mol L'  92N330

KOH.

S=RB; 0.01 moi L™ KOH. 92N330

S=RB; A’ =His; used k* =8.8x 10" Lmol"!  90F518

s 941095
S =Eos; used kg =2.5x10° 571, 90F518
94F095

S=RB; A’=DMA; used k*' = 1.2x 10" Lmol™ 94F095
571 0.01 mol L™ KOH.

S=A’=Rub;used ky=1x10°s!, kyy=5x107 90F518
L moi~! s71; 0.01 mol L™! KOH; cor. for 94F095
quenching of singlet rubrene by A.

S =RB;0.01 mol L™! KOH. 92N330

S =RB; A’ = 9-Anthracenemethanol; k& not 92N330
given; 0.01 moi L™! KOH.

S=RB; A’=DMA; k* not given; 0.01 mol L™} 92N330

KOH.

$=RB;0.01 mol L™} KOH. 92N330

S=RB; A"=FFA; used k" =1.2x 105 L mol™!  91F300
s7; caled. from pH dependence and pK,.

S=Eos; used kg =2.5x10°s7". 90F518

94F095

S=RB; A’ = His; used k' =8.8x 10’ Lmol™'  90F518

s .

94F095

S=RB; A’=DMA; used kA = 1.2 107 L mol™!  94F095
s71: 0.01 mol L™! KOH.

S=A’=Rub;used kg= 1 x10°s7}, k,y=5x 10" 90F518
L mol~!s7!; 0.01 mol L™ KOH; cor. for
quenching of singlet rubrene by A.

S=RB; A’ =FFA; used kX =1.2x 108 L mol"!  91F300

) s7!; caled. from pH dependence and pK,.

S=RB; A’ = His; used k,* =8.8x 10’ Lmol™  90F518

s

S =Eos; used k3 =2.5x10°s7", 90F518

1 Dhue
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued

No. Solvent k B (kg/k) T Method Comment Ref.
L mol s (mol L) X)
4.177 Phenoxide ion, 3-nitro- — Continued
MeOH/ C¢Hg 9.0x 10° CP/A’c-23 S=A’=Rubjused ky=1x10%s7}, ko, =5x107 90F518
(60:40) L mot™ s71; 0.01 mol L™ KOH; cor. for
quenching of singlet rubrene by A,
4.178 Phenoxide ion, 4-nitro-
H,0 5.1x10% k) 300 MP/Ac,A’c-17 S=RB;A =FFA;used k* =1.2x 105 L mol™!  91F300
s; caled. from pH dependence and PK,.
H,0 6x 108 CP/Ac,Oc-14  S=Eos;used kg=2.5x10°s7L. 90F518
pH=10
H,0 3x10% (k) CP/Oc-17 - S=RB;A’=His; used k" =8.8x 107 Lmol™!  90F518
pH=10 s
H,0 3%10° (k) 292 MP/AcA’c-17 S=RB; A’ =FFA;used k¥ =1.2x 108 Lmol™  87A180
pH=88 s71; pK, of 2-nitrophenol = 7.2,
MeOH/ CgHg <10° CP/A’c-23 S=A’=Rub;used ky=1x10%s7%, ko =5x 107 90F518
(60:40) L mol™ s7%; 0.01 mol L™! KOH; cor. for
quenching of singlet rubrene by A.
4.179 Phenoxide ion, pentachloro-
H,0 9.4 %107 (k) 300 MP/Ac,A%c-17 S=RB;A’=FFA;used k» =12x108Lmol™  91F300
s71; caled. from pH dependence and pK,.
4.180 Phenoxide ion, 2-phenyl- (2-Hydroxybiphenyl, conjugate base)
D,0 PL/Ld-2 S=RB. 93E536
pD=9.0 2 %107
pD =100 3.8% 107
pD=11.8 23x108
EtOH 2.2x108 PL/Ld-2 $=RB;7.5x 107> mol L™! KOH. 93E536
EtOH 43x10" (k) CP/Oc,A’c-17  S=RB;A’=DMA; used k' =4.4x 107 Lmol™!  93E536
§7%;7.5x 107 mol L™ KOH.
H,0 CP/Oc-17 $=RB; A’=Met; used k¥ =2x 10" Lmol!  93E536
pH=8.0 3.2x10° (k) sl
pH=90 3.2x10% (k)
pH =10.0 59%10° (k)
pH=11 44x107 (k)
4.181 Phenoxide ion, 4-phenyl- (4-Hydroxybiphenyl, conjugate base) .
C¢Hy/ MeOH 1x107 (k) 295 CP/Ac,A'c-17  S=Rub; A’=DMA; used k' =1.2x107 L 93F328
(80:20) mol~! s7%; 0.01 mol L™! KOH.
C¢Hy/ MeOH 4x107 295 CP/A’c-23 S = A’ =Rub; used ky = 3.8 x 10*s™'; k. not 93F328
(80:20) given; 0.01 mol L™ KOH.
D,0 7.8x107 PL/LA-2 S=RB. 93E536
pD=118
D,0 8107 205 CP/Oc-15 S = Fos; used ky=2.5x 105671, 93F378
pD=118
EtOH 1.3x 108 PL/Ld-2 S=RB;7.5x 102 mol L™} KOH. 93E536
H,0 3.8x107 (k) CP/Oc-17 $=RB; A’ = Met; used k. = 2 x 10’ L mol™ 93E536
pH=11 sl
H,0 4x107 (k) 295 CP/Oc-17 S = Eos; A”= Met; used k2 =2.0x 10" Lmol™!  93F328
pH=11 s
4.182 Phenoxide ion, 2,4,6-trichloro-
CsH¢/ MeOH 4.0x10% (k) CP/Ac,A'c-17 S =Eos; A’=DMA; used kA =4.8x 107 L 88F650
(60:40) mol™! s7!; meas. kyfk, =4.5; 6 x 107> mol L™
KOH.
CeHg/ MeOH 22x10 CP/A’c-23 S = A’ = Rub; kg and k,- not given; 6 x 103 mol  88F650

(60:40)

L™ KOH.
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TABLE 4. Rate constants for interaction' of singlet oxygen with phenols and naphthols. — Continued
. Solvent k B ky/® T Method Comment Ref.
(Lmot™s7h) (mol L) )
¥} Phenoxide ion, 2,4,6-trichloro- — Continued
 H0 1.7x 108 (k) 300 MP/Ac,A’c-17 S=RB; A’=FFA;used k" =12x103Lmol™!  91F300
s71; calcd. from pH dependence and pK,,.
‘B0 12x10% (k) 292 MP/Ac,A’c-17 S=RB;A’=FFA;used k" =12x10°Lmol™  87A180
) s7%; caled, over the range pH = 4.2 t0 9.0.
+H,0 "6x108 CP/Ac-14 S =Eos; used kg = 5x10°s7%. 87F537
pH=10
‘H,0 4x10? CP/Ac-14 S=RB;used kg=5x10°s7". 8TF537
pH=10
H,0 7.0x10% - CP/Oc-14 S=Eos; used kg =5x10%s7L. 87F537
‘pH =10
. Hy0 5.9x 107 (k) CP/Oc-17 S=Eos; A’=Met; used k* =5x 105 Lmol™!  87F537
pH=10 6.4x 108 (k) s used kp =7.0% 108 L mol™ 571,
ii ) ‘L.Phenylnl.nni ne, fi,d-dihydroxy- MOPA)
D,0 22x107 PL/Ld-2 S=MB. 91R251
D,0 3x 107 6x107* 296 CP/Oc-15 S=HP;used ky= 1.8 x 10571, 84F075
7pD=176
H0 - 9x 108 56107 CP/Ac-15 S=MB; used ky=5x 10557\, 79F314
MeOH/ H,0 12x107 293 CP/Ac-15 S=NAZ. 79F315
+(58:42)
MeOH/ HyO 13x1073 CP/Ac-15 $=5,8-DMOP. 81R052
[(58:42) . :
“MeOH/ H,0 L1x107° CP/Ac-15 S = 5-MOP. 81R052
(58:42)
‘MeOH/ H,0 1.3x107 - CPlAc-15 S =Pso. 81R052
. (58:42)
MeOH/ H,0 1.3x1073 CP/Ac-15 S =TMPs. 81R052
58:42)
VeOH/ H,0 1x1073 CP/Ac-15 S = 8-MOP. 79F314
58:42)
MeOH/ H,0 1.2x1073 CP/Ac-15 S=MB. 79F314
(58:42)
°2,2’-Spirobi[1-benzopyran]-6,6°-diol, 7,7"-bis(1,1-dimethylethyl)-3,3’,4,4’-tetrahydro-4,4,4’,4’-tetramethyl-
““MeOH 9.2x107 CP/A’c-16 S=MB; A’ = DPBF; used k3= 1.8 x 10° 571, 91F516
-MeOH 2.2x107 (k) ) CP/Ac,A’c-17 S = MB; A’ = DPBF; used k" =8 x 108 L mol™!  91F516
s,
- ‘MeOH 9.8x 107 1.8x107 CP/Ac-16 S=RB; A’ =DPBF; used k; = 1.8 x 10557, 88F440
i-,ﬁS 22’;Spirobi[l-beuzopyran]-6,6’-diol, 3,3’ 4,4’-tetrahydro-4,4,4°,4’,7,7’-hexamethyl-
" :MeOH 12x108 CP/A’c-16 S$=MB: A’=DPBF: used k; = 1.8 x 105 <L, 91Fs16
MeOH 3.1x107 (k) CP/Ac,A’c-17 S=MB; A’ = DPBF; used k* =8 x 108 L mol™!  91F516
s,
MeOH 9.2x 107 2.0x1073 CP/A’c-16 S=RB; A’ =DPBF; used k; = 1.8 x 10557, 88F440
4% Tyramine
D,0/ EtOH (75:25) 5 x 10° 295 PL/Ld-2 S=RB. 94A113
HO 2.8x 108 298 CP/Ac-? S =MB; A”=Nj’; kand k, by computer fit of rate 777489
pH =10 24x108 (k) parameters to experimental ¢, versus [A).
E1¥7. Tyrosine
D,0 8x 10° (k) 293 CL/Ad-35 used kg =2.9 x 10* s7; high pressure O, (0.195  79A112
pD=84 mol L‘l); statistical error of 30% and systematic

error of the same order.
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TABLE 4. Rate constants for interaction of singlet oxygen with phenols and naphthols. — Continued
No. Solvent k B (ky/k) T  Method Comment Ref.
(Lmol™s™) . (molL™) (K)
4,187 Tyrosine — Continued
D,0/ EtOH (75:25) ~2 x 10° 295 PL/LA-2 S=RB, 94A113
EtOH/ CH;CN 6.2 % 10° PL/Ld-2 S = ZnTPP. 91A252
(80:20)
EtOH/ CH;CN 3.1x10° (k) CP/Ac,A’c-  S=ZnTPP; A’=DMA; used k;=53x 10*s™!;  91A252
(80:20) 14,28 used k, = 6.2 x 10°L moi™ 57!,
EtOH/ CH,CN 5.5x 105 PL/Ld-2 S =ZnTPP; 0.01 mol L™ HCL. 91A252
(80:20)
EtOH/ CH;CN <5 x 10* (k) CP/AcA’c-  S=ZnTPP; A’=DMA; used k4 =53x10*s7!,  91A252
(80:20) 14,28 kar=3x10" Lmol™! s™; used k5 = 5.5 x 10° L
mol™! 5715 0.01 mol L™! HCL
EtOH/ CH;CN 1.8x108 PL/Ld-2 $ = ZnTPP; 0.01 mol L™ KOH. 91A252
(80:20) ’
EtOH/ CH,CN 3% 107 (k) CP/Ac,A’c-  S=ZnTPP; A’=DMA; used kg=53x10*s7!;  91A252
(80:20) 14,28 used k, = 1.8 x 10® L mol™ s™; 0.01 mol L™
KOH. :
H,0 3.8 %107 (k) CP/Qc-17 S=RB;A’=Met; used kX =2x 107 Lmol™  91A252
pH=10 <l
H,0 52x107 (k) CP/Oc-17 S=Bos; A’=Met; used kA =2x 10" Lmol™  91A252
pH=115 sL
H,0 0.017 283 CP/Oc-15 S = MB; The mechanism of oxidation is not 65F029
pH=70 clear.
4.188 vL-Tyrosine, N-acetyl-, ethyl ester
D,0/ EtOH (75:25) 8 x 10° 295 PL/Ld-2 S=RB. 94A113
4.189 Tyrosine, glycyl-
D,0/ EtOH (75:25) 1.1x 107 295 PL/Ld-2 S=RB. 94A113
EwOH/ CH3CN 3.5x10% PL/1G-2 S = ZnTPP. 91A252
(80:20)
EtOH/ CH;CN 3x10° (k) CP/Ac,A’c-  S=ZnTPP, A’=DMA; used k;=5.3x10*s™!;  91A252
(80:20) 14,28 used k, =3.5x 105 L mol™! 571,
EtOH/ CH;CN 9.4x 107 PL/Ld-2 § = ZnTPP; 0.01 mol L™! KOH. 91A252
(80:20)
EtOH/ CH,CN 2.7x10% (k) CP/AcA'c-  S=7ZnTPP; A’=DMA; used ky=53x10*s7};  91A252
(80:20) 14,28 used k= 9.4 x 107 L mol™" 57; 0.01 mol L™!
KOH.
EtOH/ CH;CN 5.5x10% PL/Ld-2 § = ZnTPP; 0.01 mol L™! HCL 91A252
(80:20)
EtOH/ CH,CN <5x10* (k) CP/Ac,A'c-  S=ZnTPP; A’=DMA; used k;=53x10%s7};  91A252
(80:20) 14,28 used ks =5.5x 10° L mol™ s71; 0.01 mol L™
HCL
H,0 1.4 %107 (k) CP/Oc-17 S =RB; A’ = Me; used k' =2 x 107 L mol™! 91A252
pH =10 s
H0 1.9%107 (k) CP/Oc-17 S=Eos; A’=Met; used k¥ =2x 10’ Lmol™!  91A252
pH=115 s
4.190 Tyrosine, methyl ester
D,0/ EtOH (75:25) 5 x 10° 295 PL/Ld-2 S=RB. 94A113

<~ mn -~ smam
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds.
Solvent k Bkt - T Method Comment Ref.
(Lmol™sh mol L™) K)
i .A‘ngellcin
ccl 6.5x 10 MP/LI-12 S=TPP; used ky = 39 s, 83E813
§J§l Bchzo[l,Z-b:d,?:-b’]dipyran, 1,2,3,8,9,10-hexahydro-3,3,5,6,8,8-hexamethyl-
" EtOH 2.8 x 10 308 CR/Ac-16  A’=DPBF;used ky=83x10*s™}; 10,* from  91F285
MNPO,.
Renzo[1,2-b:4,5-b]dipyran, 2,3,4,7,8,9-hexahydro-2,2,5,7,7,10-hexamethyl-
EtOH 34x10° 308 CR/Ac-16  A’=DPBF;used ky=83x10*s7);10,* from  91F285
MNPO,.
33 B I:Benzopyran, 3,4-dihydro-6-methoxy-2,5,7,8-tetramethyl-2-(4,8,12-trimethyltridecyl)- (0-Tocopherol methyl ether)
CHCly/ EtOH 9.4x10° (k) 310 CR/Ac-31  -used ky=1x10°571; 10,* from NDPO,. 90A184
(50:50)
;.,?4 ‘1-Benzopyran, 6-ethoxy-3,4-dihydro-2,5,7,8-tetramethy)-2-(4,8,12-trimethyltridecyl)- (a-Tocopherol ethyl ether)
CHCly/ EtOH 1.6 x 10° (k) 310 CR/Ac-31 used kg = 1 x 10° 5™1; 10,* from NDPO,. 90A184
(50:50)
': Coumarin, 7-(diethylamino)-
U CeHg 9x10° CP/Ac-33  S=A’=Rub;used ky=3.7x 10*s™; k, not 87F569
given.
4 .- Coumarin, 7-(diethylamino)-4-methyl-
T, 9% 10° CP/A’c-33 §=A’=Rub; used kg = 3.7 x 10* s™%; k,/ not 87F569
given.
i;ﬂ : Cyclopenta{b][l]benzopyran, 2-phenyl-
CeHg 7.8x10° 0.054 CP/Ac-15 S=A;used ky=4.2x10*s7L. 78F438
34 2.Furaldehyde
' CH,Cl, 5.1x10* CP/A’c-33 S=A’=Rubjused kg=1x10*s7! ky=33x  84F477
107 Lmol™! s7",
EtOH 293  CP/Oc-17 S =RB; A’ = FFA; meas. k/k =0.22, 86F510
MeOH 84x10* k) . 1L7(B) 286 CP/Oc-14 S=RB or TPP;used kg = 1.4 x 10° s, 85F145
MeOH 0.080 CP/A’c-16 S=MB; A’ = DPBF. 72F510
‘MeOH 0.60 293  CP/Oc-15 S=RB; E,=21 kJ mol".. 68F288
330 2-Furaldehyde, 5-(2-hydroxyethoxy)methyl-
' EtOH 293 CP/Oc-17 S =RB; A’ = FFA; meas. k/k = 0.43. 86F510
: 1531 2-Furaldehyde, 5-(hydroxymethyl)-
EtOH 293  CP/Oc-17 S =RB; A’ = FFA; meas. k/k* = 0.38. 86F510
- £12 2-Furaldehyde, 5-(methoxymethyl)-
’ EtOH 293 CP/Oc-17 S =RB; A’ = FFA; meas. k/k” =0.35. 86F510
%13 2-Furaldehyde, 5-methyl-
CH,Cl, 53x10° CP/A’c-33 S=A’=Rubjused ky=1x10*s™  kyy=3.3x  84F477
107 L mol™! s,
EtOH 293 CP/Oc-17 S =RB; A’ = FFA; meas. k/k* =0.59. 86F510
MeOH 1.7 x 108 (k) 0.084 (B,) 286 CP/Oc-14 S=RB or TPP; used ky = 1.4 x 10° 7. 85F145
k;’é‘.M Furan
' C¢HsCH, 1.1x10 PR/A’A-5 S=Np; A’=DPBF; AH; =0kImol"}; ASt=  79A106
-118 JK ! mol™; studied at 223-353 K.
CH,Cl, 1.4 %107 CP/A’c-16 S =MPDME; A’ = DPBF; used kg =1x 10*s™1.  84F477
CH,Cl, 1.2x 107 CP/A’c-33 S=A'=Rubjusedkg=1x10*s"!, k,y=33x  84F477
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
No. Solvent k B (kg/k) T Method Comment Ref.
(L mol™ s (mol L) )

5.14 Furan — Continued

EtOH 293 CP/Oc-17 S=RB; A’ = FFA; meas. k/k> = 1. 86F510
MCH 298 PL/A’d-8 S=An: A’ = DPBF: AVt = -17 cm® mol ™" 924014
studied at 0.1-400 MPa.
MeOH 8.9 10° (k) 0.016 (B) 286 CP/Oc-14 S=RB or TPP; used kg = 1.4 x 10571, 85F145
MeOH 26x1073 CP/A’c-16 $=MB; A’ = DPBE. 72F510
MeOH 45x1073 293  CP/Oc-15 S=RB; E, = 0.84 ki mol™". 68F288
5.15 Furan, 2-acetyl-
MeOH 0.022 CP/A’c-16 §=MB; A’ =DPBF. 72F510
5.16 Furan, 2,5-bis(4-bromophenyl)-
CH,Cl, 2.5x10’ CP/A’c-33 S=A’=Rubjused ky=1x10*s, ky=33x  84F477

107 Lmol™t 7L,

5.17 Furan, 2,5-bis(4-chlorophenyl)-

CgHsCH, 5.8 x 107 PR/A'd-5 S=Np; A’=DPBF; AH{ =0kI mol™}; ASt=  79A106
-105J K ! mol™*; studied at 223-353 K.
CH,Cl, 2.9x 107 CP/A’c-33 S=A’=Rub;used ky=1x10°s7 , ky=33x  84F477

10’ Lmol 1571,

5.18 Furan, 2,5-bis(hydroxymethyl)- (BMHF)

EtOH 293 CP/Oc-17 S=RB; A’ = FFA; meas. k/k* =1.2. 86F510
H,0 4.0x1073 CP/Ac-15 S=RB. 92N305
pH=7
5.19 Furan, 2,5-bis(4-methoxyphenyl)-
CH,Cl, 9.9 x 107 CP/A’c-33 S=A’=Rubjused ky=1x10°s7) kpy=33x  84F477
10’ Lmoi~! s,

520 Furan, 2,5-bis(4-methylphenyl)-

CH,Cl, 7.0x 107 CP/A’c-33 S=A’=Rub; used kg =1x10*s7 kp=33x  84F477
107 Lmol ™ s7%,

5.21 Furan, 2-bromo-

CH,Cl, 6.7x10° CP/A’c-33 S=A’=Rub; used ky=1x10*s™ kyy=33x  84F477
10’ Lmol™ s™".

522 Furan, 2-(4-bromopheny})-

CH,Cl, 1.0.x 107 CP/A’c-33 S=A’=Rub; used ky=1x10*s™ kp=33x  84F477
: 107 L mot™! 571,

5.23 Furan, 3-(4-bromophenyl)-
MeOH 44%x1073 - CP/A%c-16 S=MB; A’=DPBF. 72F510

5.24 Furan, 2-tert-butyl-

CH,Cl, 6.1x 107 CP/A’c-33 S=A’=Rub;used ky=1x10*s7}, kyy=33x  84F477
107 L mot™l 7L,

CH,Cl, 6.4x 107 CP/A’c-16 § = MPDME; A’ = DPBF; used ky =1 x 10* 5™, 84F477

5.25 Furan, 2-(4-chlorephenyl)-

1-BuOH 3.4%x107 B 298 CP/Ac,A’c-17  S=RB; A”=DPF; used B> = 9.5 x 107 mol 717398
L7Y; meas. B,4/8,* (MeOH) = 3.58.

tert-BuOH 0.035 (B) 298 CP/Ac,A'c-17 S =RB;A’=DPF;used B =9.5x 10~ mol 717398
L"Y; meas. B,*/B (MeOH) = 36.8.

CH,Cl, 1.0x 107 CP/Ac-33 S=A’=Rub;used k;=1x10*s7!, ky=33x  84F477
107 L mol™ s71.

MeOH 2.9x 1073 CP/A’c-16 S=MB; A’ =DPBF. 72F510
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic.oxygen compounds. — Continued

Solvent k B (ko) . T Method Comment Ref.
Lmol!sh {mol L) X

Furan, 2-(4-chlorophenyl)- — Continued )
MeOH 27x103 (@) 298 CPAcAc-17 S =RB; A’ =DPF; used B = 9.5 x 10~ mol 717398
L
"534 Furan, 2-(4-cyanophenyl)-
CH,Cl, 4% 108 CP/A’c-33 S=A’=Rub;used ky=1x10*s7,, ky=33x  84F477
107 Lmol ! s7L,

137 Furan, 2,5-dibromo-

CH,Cl, 2.0x 108 CP/A’c-33 S=A’=Rub;used kg=1x10*s7 ko =33x  84F4T7
' 107 Lmol™! s,
434 . Furan, 2,5-di-(1,1-dimethylethyl)-
' CeHsCH; 23x 108 PR/Ad-5 S=Np; A’=DPBF; AH; =0kI mol;; ASt=  79A106
-94.1 J K" mol™; studied at 223-353 K.
CH,Cl, 1.5x 10° CP/A’c-16 S=MPDME; A’ =DPBF, uscd kg =1 x 1045~".  84F477
CH,Cl, 9.4x107 CP/A’c-33 S=A’=Rub;used ky=1x10*s™), k, =33x  84F477

107 Lmol™'s7L,

‘%29 'Furan, 2,3-dihydro-

CeHs 2.1 x10° (k) 0.020 (B,) 286 CP/Oc-29 S=RBorTPP; A’ = 2,5-DMF; used k; =42x  91F163
10* 5715 meas. kgfk, = < 0.1; 32% [2+2]
cycloaddition.

ccl, 1.6 x 10° (k) 92x 107 (B) 286 CP/Oc-29 S=TPP; A’=2,5-DMF; used k; = 1.4 x10°s™);  91F163
‘meas. kq/k, =£0.1; 24% [2+2] cycloaddition.

CH,Cl, 3.2x 108 (k) 3.0x 1073 (B,) 286 CP/Oc-29 S=TPP; A’ =2,5-DMF; used k; =9.3x 10°s™};  91F163
: meas. kg/k, =<0.1; 74% [2+2] cycloaddition.

CH,CN 4.7 x10% (k) 7.1%x1073 B) 286 CP/Oc-29 S$=RB; A’=2,5-DMF; used k;=3.3x 10*s™!;  91F163
- meas. ky/k, = <0.1; 70% [2+2] cycloaddition.

CH,COCH; 2.8 x 10° (k) 0.014 B, 286 CP/Oc-29 S=RB; A’=2,5-DMF; used k; = 3.8 x 10*s™!;  91F163
meas. k/k, =<0.1; 71% [2+2] cycloaddition.

CHCY 1.0x 108 (k) 39x1073(B) 286 CP/Oc-29 $=TPP; A’=2,5-DMF; used k; = 4.0x 10°s™!;  91F163
meas. kqnc, =<0.1; 73% [2+2] cycloaddition.

MeOH 2.5% 105 (k) 0.058 (8,) 286 CP/Oc-29 S=RB; A’ =2,5-DMF; used k; =1.4x 10°s™!;  91F163

meas. k/k.=<0.1.

‘A3 Furan, 2,3-dihydro-4,5-dimethyl-
MeOH 1.1x10¢8 (ko) 286 CP/Oc-29 S=RB; A" =2,5-DMF; used k4= 1.4 x 10%s7; 91F163
meas. kq/k, =<0.1; 80% {2+2] cycloaddition.
£.31 "Furan, 2,3-dihydre-5-methyl-

CeHs 15x107 (k)  29x10°(B) 286 CP/Oc29  S=RBorTPP;A’=2,5DMF;usedk;=4.2x  91F163
10*s7!; meas. ky/k, =<0.1; 52% [2+2]
cycloaddition.

CH,CN 3.4x107 (k) 9.7x107* (B 286 CP/Oc-29 S=RB; A’ =2,5-DMF; used k; =3.3x 10*s™!;  91F163
meas. ki/k, =< 0.1; 85% [2+2] cycloaddition:

CH;COCH;, 2.8x107 (k) 14x103 @) 286 CP/Oc-29 S=RB;A’=2,5-DMF; used k; =3.8x 10*s™};  91F163
meas. k/k. =< 0.1; 78% [2+2] cycloaddition.

MeOH 1.4 %107 (k) 0.010 (B) 286 CP/Oc-29 S=RB; A’=2,5-DMF; used k;=1.4x10°s™};  91F163
meas. ko/k,=<0.1.

1‘31 Furan, 2-(dimethoxymethyl)-5-(methoxymethyl)- _
EtOH 293 CP/Oc-17 S=RB; A’ = FFA; meas. k/k* = 1.0. 86F510

433 Furan, 2,4-dimethyl- .
MeOH 20x1073 293  CP/Oc-15 S=RB; E, = 6.3 kJ mol L. 68F288
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
No. Sotvent k B gk - T Method Comment Ref.
(Lmol™ 571 (mol L) K)

534 Furan, 2,5-dimethyl- (2,5-DMF)

CHCH; 63x10% PR/A'd-5 S=Np; A’=DPBF; AH} =0kI mol™}; ASt=  79A106
-84.5 K~ mol™!; studied at 223-353 X.

CH,Cl, 2.6 x 10* CP/Ac-16 S=MPDME; A’ =DPBF, used &g =1 x10%5™1.  84F477

CH,Cl, 1.3x 108 CP/A’c-33 S=A’=Rub;used ky=1x10*s, kyy=33x  84F477
10’ Lmol ™' s7L,

CH,COCH, 2.1% 108 1.8x 107 CP/Oc-? S = MB; used k4 =3.8 x 10% ™1, 75F652

EtOH 293  CP/Oc-17 S =RB; A’ = FFA; meas. k/k = 1.3. 86F510

EtOH 2.6x 108 CP/Oc-20 §=BXP; Q= DABCO; used k; =83 x 10*s™!,  83F323
kg=13x10" Lmol™! s™'; soln. contg. TEMPO.

EtOH 3.8 x 10% 22x107* 298 CP/Ac-15 S =MB; used kg =8.3x 10*s7!, 78F061

EtOH 1.5x107 CP/Ac-15 S=MB. 78F201

EtOH 1.6x107 CP/Ac-15 S=Ret. 78F201

EtOH 33x1073 273 CP/Oc-20 S = MB; A’ = 1-Cyclohexylamino-4- 72F518
phenylaminobenzene.

H,0 82x10% (k) 292 MP/Ac,A’c-17 S=RB; A’=FFA;used k» =12x 108 Lmol™!  87A180

pH=17.0 s7L

H,0 1.1x10° PL/Pa-16 S=Ery; A’=TMPD; used k=33 x10°s"1; " 82A080
= [TMPD}'™*. :

H,U 33x10™ By CF/Ac-14 S = N-[5-Hydroxy-8-[[2-(methylsulfonyl)-4- T9F412

nitrophenyljazo]-1-
naphthalenyl-1,3-benzenedisulfonamide,
conjugate base.

H,0 55x10™ 298 CR/Oc-15 10,* from Hy0,/NaOCl. 78A227
H,0 1.6x10° 32x107 298 CP/Ac-15 S=MB; used kg=5.0x10°s7L. 78F061
H,0 1.6x10° 3.1x107 298 CP/Ac-15 S=MB; used kg =5.0x10°s71, 747044
MeOH 1.8 x 108 (k) 286 CP/Oc-14 S=RB;used kg = 1.4x10°s7%. 91F163
MeOH 3.8x 108 PL/Tb-3 S =Fry. v 83A050
MeOH 9x 10 PL/Tb-3 S = CH;COCOCH;, 80E606
MeOH 3.9x 108 28x107* 298 CP/Ac-15 S=MB;used ky=1.1x10°s7%, 78F061
MeOH 1.4x 108 1.0x 1073 CP/Oc-? S=RB;used ky=14x103s7., 75F652
MeOH 4x 108 PL/Ad-5 S=MB; A’ = DPBF. 727260
MeOH 2.8x10™ CP/A'c-16 §=MB; A’ = DPBF. 72F510
717398
MeOH 2x10%  , 293 CP/Oc-15 S=RB; E,=4.2k) mol".. 68F288
MeOH/ rert-BuCH 1.6x10™ CP/A’c-16 S=RB; A’ =DPBF. 717398
(50:50)
MeOH/ fert-BuOH CP/Ac,A’%c-17  S=RB; A’ = TME; meas. k/k* =2.4. 68F292
(50:50)
MeOH/ tert-BuOH CR/AC,A'c-17 A’ =TME; meas. k/k = 1.5; 10,* from 68F292
(50:50) H,0,/Ca(0Cl),.
MeOH/ tert-BnOH CR/AC.A'c-17 A’ =TME; meas. k/k> = 5.2; 10,* from 68F202
(50:50) H,0,/NaOCl.

535 Furan, 2-[(1,1-dimethylethoxy)methyl]-
EtOH 293 CP/Oc-17 S =RB: A’ = FFA: meas. k/k* = 1.0. 86F510

536 Furan, 2-[2-(1;3-dioxolanyl)-
EtOH 293 CP/Oc-17 S=RB; A’ = FFA; meas. k/k> = 0.94. 86F510

537 Furan, 2,3-diphenyl-

C¢HsCH, 6.2 x 107 PR/A’d-5 S =Np; A’ = DPBF; AH{ = 0kJ mol™}; ASt = 79A106
~104 K1 mol™!; studied at 223-353 K.
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
Mg, Solvent k B (kglk) T  Method Comment Ref.
5 (Lmol™ s (mol L) ()
$3% _ Furan, 2,5-diphenyl- ,
1-BuOH 5.0x 10 1.0x107 CP/A’c-16.  S=MB; A’=DPBF, used ky=52x 10*s7); T4F646
Solvent contained 1% MeOH.
1-BuOH 9.8x10* (@) 298 CPAc-17 S =RB; meas. B/B,(MeOH) = 1.03, used 717398
8.(MeOH) =9.5 x 10~ mol L.
tert-BuCH 3.6x 10 83x107* CP/Ac-16 ~ S=MB; A’=DPBF; used k;=3.0x 10*s7}; 74F646
Solvent contained 1% MeOH. .
tert-BuOH 80x107*(B) 298 CP/Ac-17 S = RB; meas. B/B,(MeOH) = 0.842, used 717398
, B8, (MeOH) =9.5 x 10™* mol L.
CsHsN 6.1x 107 9.9x107™* CP/A’c-16 S=MB; A’ = DPBF; used k3 = 6.0 x 10*s71; 74F646
Solvent contained 1% McOH.
¢-C¢H;;OH 53x107 12x107? CP/A’c-16 S=MB; A’ = DPBF; used kg = 6.2 x 10% s7!; 74F646
Solvent contained 1% MeOH.
CsHsCH, 1.0x 108 PR/A’d-5 S =Np: A’ = DPBF: AH} =0 kI molL: ASt = TOA106
-100 J K™* mol™; studied at 223-353 K.
C¢HsCO,CH, 4.1x107 6.1x107 CP/A’c-16 S =MB; A’ = DPBF; used kg =2.5x 10* s71; 74F646
Solvent contained 1% MeOH.
CH,Cl, 7.0% 107 CP/A’c-16 S =MPDME; A’=DPBF; used kg =1 x 10°s™,  84F477
CH,Cl, 52x107 CP/A’c-33 S=A’=Rubjused ky=1x10*s", k, =33x  84F477
10’ L mol™ s~
CH,Cl, 5.1x107 14x 107 CP/A’c-16 S=MB; A’=DPBF; used kg =7.1x 103577, 74F646
CH;CN 3.7x 108 8.3x107% 293 CP/Pa-18 S=MB; A’=DPBF; used kg =3x 10*s™), B,,=  87TF440
1.3 x 107 mol L™}; P = 2,5-Diphenylfuran
endoperoxide.
CH;CN 1.4x10° 1.3x107* CP/A’c-16 S=MB; A’ =DPBF; used ky = 1.8 x 10* 5%, 74F646
CH;CO0,C,H; 3.0x10 6.9x107 CP/A’c-16 S=MB; A’=DPBF; used ky=2.1 x 10*s71, 74F646
CH;COCH; 1.4x 108 1.7x107  CP/A’c-16 S =MB; A’ = DPBF; used kg =2.4 x 10* 571, 74F646
CHCl, 22 x 107 20x107* CP/A’c-16 S=MB; A’=DPBF; used k; = 4.4 x 103571, 74F646
D,0 77x10°5@) 296 CP/Ac-17 S = MB; meas. B/B(H,0) = 0.115, used P(H,0) 74R214
=4.6x 10" mol L™\,
D,0 12x10%(B) 296 CP/Ac-17 S = MB; meas. B/B,(H,0) = 0.182, used B(H,0) 74R214
pD=71 =4.6x10* mol L™\,
D0 14x10%@) 296 CPAc-17 S = MB; meas. B/B,(H,0) = 0.206, used B(H,0) 74R214
pD=7.1 =4.6 x 10~ mol L™'. Solvent contains 960 M
HzOz.
D,0 L1x107%(B) 296 CPAc-17 S = MB; meas. B/B(H,0) = 0.165, used B(H,0) 74R214
pD=7.1 =46x10*mol L1, 1 pl/ml of catalase present
in reaction medium.
H,0 46x107 @) CP/Ac-17 S = RB; meas. B/BMeOH) = 0.481, used 717398
: B,(MeOH) = 9.5 x 10* mol L.
HOCH,CH,0H 3.5x107 By CF/Ac-17 S = RB; meas. B/B{MeOUH) = 0.366, used 717398
8,(MeOH) = 9.5 x 10~* mol L.
MeOH 1.0x 108 8.8x 107 CP/A’c-16 S=MB; A’ = DPBF; used ky = 9.0 x 10* 571, TAF646
MeOH 4.6x107 PL/A’d-8 S=RB; A’ =DPBF. 737014
MeOH ~5x 10° (k) CP/Ac-14 S=RB;used kg = 1.4 x 10°s™%; used ¢, (RB)=  73F660
0.76.
MeOH 9.5x 1074 298 CP/A'c-16 S=RB; A’ = DPBF. 717398
MeOH/ H,0 42x107* (B, CP/Ac-17 S =RB; meas. B/B(MeOH)) = 0.439, used 717398
(12:88) B.MeOH) = 9.5 x 10~ mol L™; solvent mixt. in
mole %.
MeOH/ H,0 42x107* (B, CP/Ac-17 S = RB; meas. B/B(MeOH) = 0.446, used 717398
(40:60) B{(MeOH) = 9.5 x 10~* mol L™!; solvent mixt. in

mole %.
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
No. Solvent k B kg/k) T  Method Comment Ref.
(Lmol 57} (mol L™) (K)

538 Furan,2,5-diphenyl- — Continued

MeOH/ H,0 59%107 B, CP/Ac-17 S = RB; meas. B/B,(MeOH) = 0.621, used 717398
(66:34) B{MeOH) = 9.5 x 10~* mol L™!; solvent mixt. in
mole %.
MeOH/ H,0 77 %1074 By CP/Ac-17 S = RB; meas. B/B,(MeOH) = 0.806, used 717398
(81:19) B.(MeOH) = 9.5 x 10~ mot L™!; solvent mixture
in mole %.
MeOH/ 5.5x107 (B, CP/Ac-17 S = RB; meas. B/B(MeOH) = 0.578, used 717398
HOCH,CH,0H B, (MeOH) =9.5 x 10~ mol L™,
(75:25)
MeOH/ 3.4x107 (B, CP/Ac-17 S = RB; meas. B/B,(MeOH) = 0.355, used 717398
HOCH,CH,0H 8,(MeOH) =9.5x 10~ mol L%,
(50:50)
MeOH/ 26x107* (B CPlAc-17 S = RB; meas. B,/B,(MeOH) = 0.278, used 717398
HOCH,CH,O0H B(MeOH) = 9.5 x 10~* mol L.
(25:75)
2-PrOH 48x107 1.0x 1073 CP/A'c-16 $=MB; A’ = DPBF; used ky = 5.0x 10*s7/; 74F646
Solvent contained 1% MeOH.
THF 7.5 % 107 59x107 CP/A’c-16 S=RB; A’ = DPBF; used kg = 4.3 x 10%s7%. 74F646
dioxane 2.7 x 107 1.1x1073 CP/A’c-16 S=RB; A’=DPBF; used kg =29 x 10* 5™, 74F646
539 Furan, 3,4-diphenyl-
MeOH 1.7x107 CP/A’c-16 $=RB or MB; A’ = DPBF. 72F510
5.40 Furan, 2-[(4-ethoxycarbonyl)phenyl] '
CH,Cl, 7x10° CPIAc-33 S=A’=Rub; used ky=1x10%s7 , ky=33x  84F477
10’ Lmol™' s71. '
541 Furan, 3-(4-fluorophenyl)-
MeOH 34x107 CP/A’c-16 S=MB; A’ =DPBF. 72F510
542 Furan, 2-methoxy-
CH,Cl, 1.6x 108 CP/A’c-16 S =MPDME; A’ =DPBRF: used k; = 1 x 104571 R4F477
CH,Cl, 12x 108 CP/A’c-33 S=A’=Rub;used ky=1x10%s"\, ks =33x  84F477
10’ Lmot™ 571,
MeOH 1.6 x 108 (k) 92x107*@,) 286 CP/Oc-14 S=RB or TPP; used kg = 1.4 x 10557, 85F145
MeOH 40x10™* CP/A’c-16 S =MB; A’ =DPBF. 72F510
543 Furan, 2-(methoxymethyl)-
MeOH 34x107° 203 CP/Oc-15 $=RB; E,=5.0kJ mol™l. 68F288
544 Furan, 2-(4-methoxyphenyl)-
1-BuOH 1.9x 107 (B, CP/Ac,A%c-17 S =RB or MB; A’ = DPF; used BA=95x10" 72F510
mol L™!; meas. B,*/B,* (MeOH) = 2.0.
CH,Cl, 3.7x 107 CP/A’c-33 S=A’=Rub;used ky=1x10*s71, ks =33x  84F477
107 Lmol™ s~
1,0 5.0%x107% (B CPIAc,A’c-17 S—MBorRB; A'~DPF, uced 8A =05 x 1074 72F510
mol L~!; meas. B2/B,* (MeOH) = 0.618.
HOCH,CH,0H 3.4x107 B, CP/Ac,A’c-17  S=MB or RB; A’ = DPF; used B,*' = 9.5 x 107 72F510
mol L™1; meas. B,*/B,A(MeOH) = 0.36.
MeOH CP/Ac,A’c-17 S =MB or RB; A’ = DPF; meas. k/k =092.  72F510
545 Furan, 3-(4-methoxyphenyl)-
MeOH 1.9x107? CP/A’c-16 §=MB; A’=DPBF. 72F510
5.46 Furan, 2-methyl-
1-BuCH 12x 1072 296 CP/A’c-16 S=MB; A’ = DPBF. 717398
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued

M: - - Solvent k By - T Method Comment Ref.
: (Lmol™ s (mol L) (K)

":,5,46 Furan, 2-methyl- — Continued

tert-BuOH 69x107 296 CP/A’c-16  S=MB;A’=DPBF. 717398
.CeHsCV/2-PrOH 1.3 x 108 273 CR/ALI12 used kg =4.1 x 10 5”1; 10,* from hydrotrioxide, 90M125
(90:10) e.g. (CH3),C(OH)OOOH.
CH,Cl, 6.2x 10’ CP/Ac-33  S=A’=Rubjused kg=1x10*s!, ky=33x  84F477
o 10’ Lmol™! s,
CH,Cl, 8.4x 107 CP/A'c-16 S=MPDME; A’=DPBF;used ky= 1 x 10*s™},  84F477
EtOH 293 CP/Oc-17 S =RB; A’=FFA; meas. k/k* =1.2. 86F510
H,0 6.0x 107 CP/Oc-19 S=HP;Q=Ny;used kg=2x10°Lmol™' s™..  78A278
pH=17.0
" H,0 (mic) 1.0x 108 CP/Oc-19 S=Chla;Q=Njjused kg=2x 108 Lmol™  78A278
pH=7.0 5711, 2, or 5% Triton X-100.
H,0 (mic) 7.0x 107 CP/Oc-19 S=HP;Q=Nj;used kg=2x10°Lmol ! s};  78A278
pH=17.0 1% Triton X-100.
MeOH 9.9 % 107 (k) 14x107° () 286 CP/Oc-14 S=RB or TPP; used ky = 1.4 x 10° 571, 85F145
MeOH 1.1x1073 296 CP/A’c-16 S =MB; A’ = DPBF. 72F510
717398
MeOH 3.8x1073 293 CP/Oc-15 S=RB; E, = 1.7kJ mol .. 68F288
“ 847 - Furan, 2-(4-methylphenyl)-
.- CH)Cl, 24x107 CP/A’c-33 S=A’=Rub;used k4= 1x10*s, kyy=33x  84F477
10’ Lmol!s7L,
MeOH : CP/Ac,A’c-17  S=MB or RB; A’ = DPF; meas. k/k* =0.68.  72F510

#48 Furan, 3-(4-methylphenyl)-
MeOH 2.4x1073 CP/A’c-16 S =RB or MB; A’ =DPBF. 72F510
~ 549 " Furan, 2-(4-nitrophenyl)-

CH,Cl 2.4x 107 CP/A’c-33 S=A’=Rubjused kg=1x10*s™, k,,=33x  84F477
2 d Al
10" Lmol™ 57,

8,80 ._ﬁlran, 2-phenyl-

1-BuOH 20x103(B) 298 CP/AcA%-17 S=RB;A’= DPF, used B,A = 9.5 x 10~ mol 717398
L™1; meas. BB~ (MeOH) = 2.1. '
* tert-BuOH 34x10°(@B) 298 CP/Ac.A’c-17 S=RB:A’=DPF used A =9.5x 10~ mol 717308
LY meas. BA/B,> (MeOH) = 3.58.
CH,Cl, 1.8x107 CP/Ac-33 S=A’=Rub;used ky=1x10*s k. =33x  84F477
) 107 Lmol™ 57!,
MeOH 1.7x1073 298 CP/Ac,A’c-17 S=MB or RB; A’ = DPF; used Bar=9.5x% 10%  72F510
mol L7l 717398
451 Furan, 3-phenyl-
MeOH 2.8x107 CP/A’c-16 S=MB; A’ = DPBF. 72F510
#.52 - Furan, tetraphenyl- '
| CgHsCH;, 2.8x 108 PR/A’d-S S=Np; A’=DPBF; AH{ =0k mol }; ASi = 79A106
-91.2 YK~ mol™; studied at 223-353 K.
CeHsCV/2-PrOH  3.6x10° 273 CR/LI-12 used kg =4.1 x 10*s™1; 10,* from hydrotrioxide, 90M125
(90:10) e.g. (CH;),C(OH)OOOH.
MeOH ~0.030 293 CP/Oc-15 = S=RB;E,=42k mol™l, 68F288

%53 Furan, 2-vinyl-
MeOH 1.8x107% 293  CP/Oc-15 S=RB;E,=3.8 kI mol™, 68F288

$.54 2-Furancarboxylic acid
MeOH 0.012 CP/A’c-16 S=MB; A’=DPBF. 72F510
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
No. Solvent k B (ky/k) ) T Method Comment Ref.
(Lmols™) (mol LY (K)

5.55 2-Furancarboxylic acid, 5-bromo-, ethyl ester
CH,Cl, 1.5x 10 CPIA’c-33 S=A’=Rubjused kg=1x10*s  kyy=33x  84F477
107 Lmol ™! 571,
5.56 2-Furancarboxylic acid, ethyl ester
CH,Cl, 1.3x10° CP/A’c-33 S=A’=Rub; used kg= 1 x 10*s7}, ky =33 % 84F477
) 107 Lmol™'s7,
§.57 2-Furancarboexylic acid, methyl ester
CH,(Cl, 8.5x 10* CP/A’c-33 S=A’=Rub; used ky= 1 x 10%s™], k=33 x 84F477
10" Lmol™ 571,

5.58 3-Furancarboxylic acid, 4,5-dihydro-2-methyl-, methy) ester

CeHg 2.0x10° k) 0.21 B, 286 CP/Oc-29 S=RB or TPP; A’ =2,5-DMF; used kg = 4.2 x 91F163
10% 5715 meas. kyfk, =<0.1; 4% [2+2]
cycloaddition.

ccl, 20x10° (k) 72x107%(B) 286 CP/Oc-29 S=TPP; A’=2,5-DMF; used k; = 1.4 x 10°s™!;  91F163
meas. ky/k, = <0.1; 3% [2+2] cycloaddition.

CH,Cl, 2.4x10% (k) 0.041 (B,) 286 CP/Oc-29 S=TPP; A’=2,5-DMF; used k; =9.5x 103s™!;  91F163

- meas. kofk, =< 0.1; 32% [2+2] cycloaddition.

CH,CN 8.8 x 10° (k) 0.038 (B,) 286 CP/Oc-29 S =RB; A’=2,5-DMF; used ks =3.3x10*s™!;  91F163
meas. kq/kI =<0.1; 44% [2+2] cycloaddition.

CH;COCH; 6.1x10° (k) 0.063 (B, 286 CP/Oc-29 S=RB; A’=2,5-DMF; used k; =3.8 x 10°s™);  91F163
meas. ko/k, = < 0.1; 39% [2+2] cycloaddition.

CHCl,4 7.0x10* (k) 0.057 (B 286 CP/Oc-29 S=TPP; A’ =2,5-DMF; used ky=4.0x 10°s™!;  91F163
meas. k/k, = < 0.1; 36% [2+2] cycloaddition.

MeOH 73%10° (ke) 0.19 (8, 286 CP/Oc-29 S=RB; A’ =2,5-DMF; used ky= 1.4 x 10557 91F163

meas. ky/k, = £0.1; 29% [2+2] cycloaddition.

5.59 2,5-Furandicarboxaldehyde
CH,Cl, 2.4x10° CP/A’c-33 S=A’=Rubjused ky=1x10*s), kp=33x  84F477
10" Lmol™t s,
5.60 2,5-Furandicarboxylic acid, diethyl ester
CH,Cl, 45x10* CP/A’c-33 S=A’=Rubjused ky=1x10*s7! kyy=33x  84F477
107 L mot™! 571,
5.61 2,5-Furandicarboxylic acid, dimethyl ester
CH,Cl, 2.0%10* CP/IA’c-33 S=A’=Rubjused ky=1x10*s™, ky=33x  84F477
107 L mol™! 7L,
5.62 3,4-Furandicarboxylic acid, diethyl ester
MeOH ~0.20 293 CP/Oc-15 S=RB; E,=12.6 kJ mol™". 68F288

5.63 2-Furanitrile
CH,Cl, 1.1x10* CP/A’c-33 S=A’=Rub; used ky=1x 1057}, kpy=3.3x  84F477
10’ Lmol ! 7L,
5.64 2-Furanitrile, S-methyl-
CH,Cl, 1.5x10° . CP/A’c-33 S=A’=Rub; used ky=1x10%s7, k,r=3.3x  84F477
10’ Lmol™! 571,
5.65 2-Furanmethanamine, N-methyl-
MeOH 0.013 293 CP/Oc-15 S=RB; E,= 4.2 ki mol\, 68F288

5.66 2-Furanmethanediol, diaceate

CHsCV/2-PrOH  23x10° 273 CR/LI-12 used ky = 4.1 x 10*s7}; 10,* from hydrotrioxide, 90M125
(90:10) _ e.g. (CH;),C(OH)OOOH.
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
Solvent k B (kyfk) . T Method Comment Ref.
- (Lmol!s™) (mol LY (K)

447 2.Furanmethanol, o,0-diphenyl-

MeOH 9.9 x 105 9.2x1073 298 CP/A’c-16 S=RB; A’ = DPBF; used kg =9.0x 10* 571, 72F519
‘%48 2-Furanmethanol, o-(diphenylmethyl)-
MeOH L1x107 8.0x1073 298 CP/A’c-16 S=RB; A’ = DPBF; used k4 =9.0x 10% 572, 72F519
“£49 - 2-Furanmethanol, o-methyl- .
MeOH 1.0x10% 87x 1074 298 CP/A’c-16 S=RB; A’= DPBF; used k3 =9.0x 10*s7., 72F519
" ‘840" 2-Furanmethanol, c-phenyl-
MeOH 52x10° 0.018 298 CP/A’c-16 S =RB; A’ = DPBF; used kg =9.0 x 10* 57, 72F519
“$71. 2.Furanmethanol, o-(2-phenylethyl)- '
MeOH 2.5x 107 36x107 298 CP/A’c-16 S =RB; A’ = DPBF; used ky =9.0 x 10*s7, 72F519
472 2-Furanmethanol, o-(phenylmethyl)-
' MeOH 1.1x 107 83x107° 298 CP/A'c-16 S=RB; A’ = DPBF; used k; =9.0x 10* s, 72F519
423 . 2-Furanmethanol, o-(3-phenylpropyl)-
o MeOH 8.9x 10° 1.0x10™ 298 CP/A’c-16 S =RB; A’ = DPBF; used kg = 9.0 x 10* s 72F519
<474 3-Furanmethanol, 5-(phenylmethyl)- '
MeCH 3.0x 10 298 CP/Oc-15 S=RB;ASt=-1027JK ' mol™; E,=~0k]  92F465
. mol™!; studied at 293-308 K; k4 not given.
MeOH/ H,0 1.6x10° 298 CP/Oc-15 S=RB;ASt=-872JK ' mol™}; E,=~0KkJ 92F465
(50:50) mol™}; studied at 293-308 K; k4 not given.
3,75 - 3-Furanmethanol, 5-(phenylmethyl)-, acetate
MeOH 6.4x10’ 298 CP/Oc-15 S=RB; ASt=-96.5J K mol™; E,=~0kJ 92F465
mol™!; studied at 293-308 K; k, not given.
MeOH/ H,0 8.2x 10 298 CP/Oc-15 S=RB; ASt =~748 JK ' mol™}; E,=~0KkJ 92F465
(50:50) mol™}; studied at 293-308 K; kg not given.

5,’7@ 3-Furanmethanol, 5-(phenylmethyl)-, ester with 2,2-dimethyl-3-(2-methyl-l-propenyl)cyclopropanecarbbxylic acid (Bioresmethrin)

MeOH 53x107 298 CP/Oc-15 S=RB;ASt=-979 K ' mol™; E,=~0kJ 92F465
mol™!; studied at 293-308 K; k4 not given.

8,77 .12,21(2,5)Furanophane

MeOH 1.6x10° 55x107* CP/A'c-16 $=RB; A’ = DPBF: used kg = 9.0 x 10° 5., 72F519
_ 298
478 ‘Furfuryl alcohol (FFA)
CD;0D 3.0x 107 (k) 295 CP/Oc-1527 S=RB;used ky=4.0x103s7, 91F332
<10* (k) ,
H,0 1.4x 10% (k) 298 CP/Oc-14 S=H,TPPS*; used ky=2.5x10%s™; E,=227 91R053

kJ mol™!; log(A) = 12.1; studied at 288-318 K;
phosphate buffer contg. 1.6% NaCl.

H,0 1.2x10% k) 292 MP/Ac-17 S=RB;rel. to k(FFA) = 1.2x 10] Lmol"! s~ in  87A180
pH=100,11.5 H,0at pH =7.0.

H,0 , 30x 1073 295 CP/Oc-14 S = HPD; 0.9% NaCl. 85F332
H,0 1.2x 10 S 23x107 295 CP/Oc-15 S=RB;used ky=2.5x10%s7!, 84F381
H,0 1.8x107 310 CP/Oc-14 S=PF. 617008
pH=3.0,8.0

MeOH 47x1073 CP/A’c-16 S=MB; A’ = DPBE. 72F510
MeOH 33x107° 293 CP/Oc-15 S=RB; E,=2.9kI mol™’. 68F288

579 Furfurylamine

MeOH 0.030 CP/A’c-16 S=MB; A’=DPBF. 72F510

I ML... AL... M_.2 M_2_ V.1 Aa A A 4nAr
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TaBLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
No. Solvent k B (kglk) T Method Comment Ref.
(Lmol™! s7) (mol L™ (K) :

5.79 Furfurylamine — Continued

MeCH 9.0x1072 293  CP/Oc-15 S=RB; E,=2.9kJ mol™". 68F288
5.80 Isobeuzofuran
MeOH 9.2x 107 9.8x 107 CP/A’c-16 S=MB; A’ = DPBF; used k4 = 9.0 x 10%s71. 72F517
5.81 Isobenzofuran, 1,3-bis[4-(11-carboxynonyl)phenyl}-4,7-dibydro-5,6-dimethyl-, dianion
D,0/H,0 95:5) 3% 108 (k) CP/Ac,A’c-17  S=HP; A’ = His; used kA =5x 10" Lmol™ s,  82F379
pH=10
H,0 71x107 (k) CP/Ac,A’c-17 S =HP; A’ =His; used k* = 5x 107 Lmol™ s™\.  82F379
PH =10
5.82 Isobenzofuran, §,6-dimethyl-1,3-diphenyl- :
MeOH 5.2 %108 (k) CP/Ac-14 S =RB; used kg = 1.4 x 10° s~'; used ¢, (RB)=  73F660
- . 0.76.
5.83 Isobenzofuran, 1,3-diphenyl- (DPBF)
CgHsCOCH; 9.0% 108 293 PL/Ad-8 S=MB. 83A006
83A371
1-BuOH 8.3 x 108 (k) CP/Ac,A'c-17  S=MB; A’ = DPF; used k* =5.0x 10" Lmol™  74F646
s~; meas. k/k™ = 17; Solvent contained 1%
MeOH.
1-BuOH 8x 108 7x 107 CP/Ac-15 S =MB; used kg = 5.2 x 10*57%; Solvent 74F646
contained 1% MeOH.
1-BuOH gx10° PL/Ad-8 S=MB. 737014
1-BuOH 71x105(B) 298  CPAcA’c-17 S=RB;A’=DPF; used B =9.5x 10~ mol 717398
L% meas. B/, (MeOH) = 0.075.
tert-BuOH 6.2x 108 (k) CP/Ac,A'c-17  S=MB; A’ =DPF; used k* =3.6x 10" Lmol™  74F646
s7!; meas. k/k = 17; Solvent contained 1%
MeOH.
tert-BuOH 2.3x10° 1x107 CP/Ac-15 S = MB; used ky = 3.0 x 10* s7'; Solvent T4F646
contained 1% MeOH.
tert-BuOH 57x 108 PL/AG-8 S = MB; Solvent contained 1% MeOH. 737014
tert-BuOH 49x10°(B) 298 CPAcA%-17 S=RB;A’=DPFused B =95x10"mol 717398
’ L™%; meas. B/B,* (MeOH) = 0.052.
Epibromohydrin 7.8 10* PL/Ad-8 S=MB. 74F646
Propylene 1x10° 293 PL/Ad-S S=MB. 87E690
carbonate
CsHsN 6.5 % 108 (k) 9.1x107° (@) 298 CPlAc-14 S=A;used ky=59x%10%s7%, 84F240
CsHgN 4.8 x 10% (k) CP/AcA’c-17 S=RB; A’=DPF;used k* =6.1x 10" Lmol™  74F646
s7L; meas. k/k™ =7.9; Solvent contained 1%
MeOH.
CsH;N 5% 108 PL/Ad-8 S = RB; Solvent contained 1% MeOH. 74F646
CsHsN 2.1x10° PL/Ad-8 S =MB. 737014
CsHN CP/Ac.A’c-17  S=A’=Rub; meas. k/k” =22, 66F041
¢c-C¢H,,OH 6.5x10% (k) CP/AcA’c-17  S=MB; A’=DPF; used k¥ =53x 10 L mol™!  74F646
s~1; meas. k/k” = 12; Solvent contained 1%
MeOH.
¢-C¢H,;0H 1x10® PL/Ad-8 S = MB; Solvent contained 1% MeOH. 74F646
c-C¢H OH 2x108 3x107 CP/Ac-15 S =MB; used ky = 6.3 x 10*s™1; Solvent 74F646
contained 1% MeOH.
c-CeHyps 3.4 %108 PL/Ad-§ S =2-ACN; used kg =5.0x 10*s71, 84F005
¢-CeHy, 5.0 %108 (k) 12x107% (@) 298 CP/Ac-14 S=A;used ky=59x10*s7". 84F240

c-CgHyy 54x10% (k) 1I1x107% @) 298 CPAc-14 S=Ajused kg=59%x10%s71. 84P629
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
* Solvent k B (ky/k) - T Method Comment Ref.
L mol ! s7h) (mol L™) ®)

£#). Inobenzofuran, 1,3-diphenyl- (DPBF) — Continued

cCHyy 45x 108 PL/Ad-8 S=An. 82A349

¢:CeHy, 53x10°8 303 CP/Ac-20 S=Py;used kg=59x10°s7L. : 79N020

¢-CgH, (mic) 5.3x 108 PL/Tb-3 S = Ery; reverse micelles contg. 0.04 mol L™ 83A050
DAP and 0.1 mol L™ water.

¢-CgHy, (mic) 53x10° CP/Ac-14 S =FI%; used k4 = 5.9 x 10*s™}; DAP reverse 80NO021
micelles.

n:CeHyy 2.6 x 10° : 298 PL/Ad-8 S = An; AV} = —14 cm® mol™; studied at 0.1-400 92A014
MPa, 90A018

n-C¢Hys 4.4x10% (k) 14x10* @) 298 CP/Ac-14 S=A; used kg =6.3 x 1057, 84F240

n-CgHy4 1.2x10° CP/Ac-14 S=An; used kg =3 x 10457, 80E761

n-CgHyy 1.5x107° CP/Pa-15 S=bh. 72F521

CgHsBr 6x10° 2x107 CP/Ac-15 S =MB; used kg = 1.3 x 10*s™1; Solvent 74F646
contained 1% MeOH.

CeHsBr 5x10% PL/Ad-8 S = MB; Solvent contained 1% MeOH. 74F646

CeHsBr/MeOH  7.0x 108 PL/Ad-8 S=MB. 737014

{80:20) :

C¢HsBr/ MeOH 5x 108 9x 1073 CP/Ac-15 S =MB; used kg =4.3x10*s7, 74F646

(80:20) : -

CgHsCH,CH, 6.7x10° 293 PL/Ad-8 S=MB. 83A006

83A371
C¢HsCH, 8.9x10% PL/Ld-2 S = PPDME; AH} = -5 (4) kI mol™}; ASt = -109  88A427

(=70) J X! mol™); E, = ~3 (7) kJ mol"; studied
at 183-363 K; pre-exciplex-equilibrium limit

(and diffusion limit).
CgHsCH; 4x107 CP/Ac-15 S = Tetr. 84F197
C¢HsCH, 43x10% (k) 12x10%(B) 298 CP/Ac-14 S=A;used kg =5.0x10%s7%, 84F240

CeHsCH, 6.7 x10° PL/Ad-8 S=An, 82A349

CgHsCH; 8.1x108 PR/Ad-5 $=Np; AHt =0 kI mol™}; AS§ =-8241K™! 79A106

" mol™; studied at 223-353 K.

CeHsCHOHCH;  1.0x10° 293 PL/Ad-8 $=MB. 83A006
83A371

C¢H;CO,CH; 2.8x 108 89x107 CP/Ac-15 S =MB; used kg = 2.5 x 10* s71; Solvent 74F646

contained 1% MeOH.

C4HsCO,CH,4 4x 108 PL/Ad-8 $ = MB; Solvent contained 1% MeQH. 74F646

CgHiCl 7.0x 108 293 PL/Ad-8 S=MB. 83A006
83A371

C.H,Cl/2-PrOH  7x10° 273 CR/LI-12 used kg =4.1 x 10*s71; 10,* from hydrotrioxide, 90M125

(90:10) e.g. (CH,),C(OH)OOOH.

. CeDg 2.8 % 107 PL/Ad-5 S=2-ACN. 81A287
CeHg 8.0x 108 PL/Ad-5 S =2-ACN; used ky=4.0x 10%s71, 84F005
CeHg 6.0%1073 CP/Ac-15 S =HCD. 84F197
CeH, 7.0 x 108 (k) 60x10°(B) 298 CPAc-14 S=A;used ky=42x10%s7", 84F240
CeHg 6.7x 108 PL/Ad-5 S=2-ACN. 81A287

- CgHe 40x107 CP/Ac-15 S =Rub. 78E036
CeHe 9.4x 108 PR/Ad-5 S =Np, An, BP, Benzil. 78E263
C¢Hg 7.0 % 108 (k) 6.0%107 298 CP/AcA’c-17 S=A’=Rub;used kA =42x10"Lmol™ s™}; 747312

: meas. k,/k,A' =17.

CeHg 5x 108 8x107° CP/Ac-15 S =MB; used kg = 3.8 x 10*s™1; Solvent 74F646

v ) contained 1% MeOH.
CeHg 4x10% PL/AG-8 S = MB; Solvent contained 1% MeOH. 74F646



790 WILKINSON, HELMAN, AND ROSS

TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
No. Solvent k Bksfl) T  Method Comment Ref.
(L mol™s7%) (mol L™t (K)

5.83 Isobenzofuran, 1,3-diphenyl- (DPBF) — Continued

CeHg 6.0x107° 298 CP/Ac-15 S=A. 74F649
CeHg 60x10° (@) 298 CPAcA’c-17 S=A’=Rub; meas. k/k> =17; used B2 =1.0x 74F649
10~% mot L.
CeHg 2x10° 298 PL/Ad-8 S=An 737438
C¢Hy/ MeOH 2x10° 2x107 CP/Ac-15 S=MB; used kg =3.8x 10571, TAF646
(80:20)
C¢Hy/ MeOH 1.0 x 10° (k) CP/Ac,A’c-17 S =MB; A’ = DPF; kX not given. 74F646
(80:20)
C¢He/ MeOH 9x 108 PL/Ad-8 S=MB. 737014
(80:20)
CCI,CH,0H 3x 108 PL/Ad-8 S = MB; Solvent contained 1% MeOH. 74F646
cCly 8 x 108 MP/LI-12 S=PP,Phaor BPha; used kg =36 5. 79A010
ccl, 8.0x 10 MP/LI-12 S =Ret; used kg=36s7". 79F463
78F700
ccl, 1.1 x 108 12x107 298 CP/Ac-15 S=MB; used ky= 1.4 x 10357, 78F061
ccl, 26x10° PL/Ad-8 S = MB; Solvent contained 1% MeOH. 74F646
CCly/ MeOH (99:1) 7.3 x 10® 298 FP/Ad-S S=MB. T8E238
CCl,/ MeOH (98:2) 2.9 x 10° 293 PL/Ad-8 S=MB. 83A006
83A371
CCl,/ MeOH (98:2) 4.8 x 10° 298 FP/Ad-S S=MB. 78E238
CCl/ MeOH (97:3) 5.4 x 10° 298 FP/Ad-S S =MB. 78E238
CCl,/ MeOH (96:4) 5.2 x 10° 298 FP/Ad-5 S=MB. 78E238
CCl/ MeOH (95:5) 6.0x 10° 298 FP/Ad-5 S=MB. 78E238
CCl/ MeOH (94:6) 2.5 x 10 PL/Ad-8 S=MB. ‘74F646
CCl,/ MeOH 3x10° PL/Ad-8 5=MB. 74F646
(90:10)
CCly/ MeOH 2.6x10° PL/Ad-8 S=MB. T4F646
(86:14)
CCly/ MeOH 2.6 x 108 PL/Ad-8 S=MB. 74F646
(83:17)
CF3CH,0H 1.2x 108 (k) CP/Ac,A’c-17 S=MB; A’ = DPF; k. not given. Solvent 74F646
contained 1% MeOH.
CF5CH,0H 2x108 1x10™* CP/Ac-15 S =MB; used ky = 2.3 x 10% s Solvent 74F646
contained 1% MeOH.
CF;CH,OH 6x 108 ’ PL/Ad-8 S = MB; Solvent contained 1% MeOH. T4F646
CH,Cl, 1.6x10° 1.0x 107 298 CP/Ac-15 S=MB; used ky= 1.6 x 10% 571, 78F061
CH,Cl, 1.1x10° 208 PL/Ad-5 S=MB. 78F061
CHyCly $x 108 PL/Ad-8 S=MB. 74F646
CH,Cl, 6.3 % 108 (k) CP/Ac,A’c-17  S=MB; A’ =DPF; used k* =8.6x 10" Lmol™  74F646
s7'; meas. k/kA =7.3.
CILIFCILOIT 5% 108 PL/Ad-8 S = MB; Solvent containcd 1% McOH. T4F646
CH;CHCl, 6.0x 108 298 PL/Ad-S S=MB. 78F061
CH,CHCI, 1.ox10° 1.5x107° 298 CP/Ac-15 S=MB; used k= 1.5x 1057, 78F061
CH,CN 1.4x10° 298 PL/Ad-8 - S = An; AV =-15 cm® mol™!; studied at 0.1-400 92A014
MPa. 90A018
CH,CN 1.3%x 1073 293 CP/Ac-14 S=MB. 87F440
CH;CN 1.1x10° PL/Ad-8 S=An 82A349
CH,;CN 1.3x10° PL/Ad-5 $=2-ACN. 81A287

CH,CN 1x10° 2x107° CP/Ac-15 S=MB; used kg = 1.8 x 10%s7L, 74F646
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 TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
Solvent k Bkgtk) .- T Method Comment Ref.
((” mot ™! s‘l) (mol L) (K)

&3 .Isobenzofuran, 1,3-diphenyl- (DPBF) — Continued

e

CH;CN 6.6x 108 PL/Ad-8 S=MB. 74F646
CH,CN 1.1x10° (k) CP/Ac,A’'c-17 S=MB; A’=DPF; used kX' =2.0x 10 Lmol™!  74F646
s7!; meas. k,/k,A' =35.6.
CH;CO,C,H; 8x10® PL/Ad-8 S=MB. 74F646
CHyC0,C,Hs 3.5x10% (k) CP/AC,A’c-17  S=MB; A’ =DPF; used &~ =3.0x 10" Lmol™  74F646
s”1; meas. k,lk,A' =12.
CH,;COCH, 4.1x 108 (k) 94x105(B) 298 CPAc-14 S=A;used ky=3.9x10%s7L. 84F240
- CH;COCH; 6.4x10° PL/Ad-8 S=An. ‘ 82A349
CH,;COCH; 1.0x10° PL/Ad-5 S=2-ACN. 81A287
CH;COCH; 5x10°8 5%107° CP/Ac-15 S=MB;used kg =2.4x10*s7. 74F646
CH,COCH; 6x 102 PL/Ad-8 S=MB. . 74F646
CH,COCH, 17x10° (k) CP/Ac.A’c-17 S=MB: A’ =DPF:used kA’ =1.8x 108 Lmol™'  74F646
P s7}; meas. k,/k,.A' =94.
CHCl, 49x108 PL/Ad-5 $=2-ACN. 81A287
CHCl, 9.0x 10% 1.0x 1075 298 CP/Ac-15 S=MB;used k; =9.0x 10357, 78F061
‘CHCl, 7.0x 108 298 PL/Ad-5 S=MB. 78F061
CHCl, 1.4x 108 (k) CP/Ac,A’c-17 S=MB; A’=DPF,used k* =4.9x 10" Lmol™  74F646
) s7%; meas. k/kA =29
CHCl, 3.6x108 PL/Ad-8 S=MB. 74F646
CHCly/ MeOH 5x10° gx107° CP/Ac-15 S=RB;used kg=3.9x 10*s7%. 753071
(90:10)
CHCly/ MeOH 5% 108 (k) CP/Ac-14 S = RB; k, derived using ¢;-(RB) = 0.66 and ky = 753071
(90:10) 5x10° Lmol s,
CSs, 75%107° CP/Ac-15 S =Rub. 84F197
CS,/ MeOH (98:2) 3.0x10% FP/Ad-5 S=MB. 737334
Cl1,CHCH,OH 57x10° PL/Ad-8 S=MB. 74F646
C1;,CHCHCl, 44x10° 298 PL/Ad-5 S=MB. 78F061
CL,CHCHCl, 59x10% 14x107° 208 CP/Ac-15 S =MB; used kg =8.3x103s7L. 78F061
CICF,CCL,F 9x 108 293 PL/Ad-10 high pressure O,. 79A113
CICF,CCL,F 5x10% (k) 293 CL/Ad-36 hi%h pressure O,; used kop =2.5x 10° Lmol™  79A113
s 7.
D,0 (mic) 1.0x10° PL/Ad-5 S = HYP; BRI 35 micelles. 88N343
D,0 (mic) 6.2x10% 295 PL/Ad-S $=2-ACN; 4.0 x 102 mol L™! DDAB. 82N027
D70 (mic) 1.0 x 10° PL/AJ-5 S=MB; 0.1 mol L™ SDS. 81N048
pD=74
D,0 (mic) 6.7x108 PL/Ad-5 S =MB; 0.1 mol L™ CTAB. 81N048
pD =174
D,0 (mic) 1.3x10° 293 PL/Ad-8 S=MB; 0.1 mol L™ SDS. 80NO18
D,0 (mic) 6.7x10% PL/Ad-5 S=MB; 0.1 mol L™ CTAB. 79N041
D,0 (mic) 6.3x10° PL/Ad-5 $ =2-ACN; 0.1 mol L™! Igepal CO-630. T9NO41
* D,0 (mic) 6.6 x 108 PL/AG-5 § = MB; 0.1 mol L™! Igepal CO-660. TINO41
D,0 (mic) 98x10° PL/Ad-5 § =2-ACN; 0.05 mol L™! sodium laurate. 79N041
D,0 (mic) 6.6% 108 PL/Ad-5 §=2-ACN; 0.1 mol L™ Brij 35. 79N041
D,0 (mic) 1.0x10° PL/Ad-5 §=MB; 0.1 mol L™ SDS. 79N041
D,0 (mic) 1.1x10° PL/Ad-5 $=2-ACN; 0.1 mol L™! SDS. 79N041
D,0 (mic) 6.5 % 10° PL/Ad-5 $=2-ACN; 0.1 mol L™! Igepal CO-660. 79N041
D,0 (mic) 62x10% PL/Ad-5 §=2-ACN; 0.1 mol L™ CTAB. 79N041

D,0 (mic) 8.4x 108 PL/Ad-5 S=2-ACN; 0.1 mol L™ SDS. 78E144
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
No. Solvent ko B (ky/k) T Method Comment Ref.
(Lmoltsh (mol L) (K)

5.83 Isobenzofuran, 1,3-diphenyl- (DPBF) — Continued

D,0 (ves) 23x 10" 1.1x107 293 CP/Ac-15 S=HYP;used kg =25x 10571, 5x 10 mol ~ 92N201

pD=7 L™ pPPC.

DMF 1.1x10° CP/Ac-15 S = HPDME; used kg =1.0x 10° s, 92F505

DMF 2.0x107° (B) CP/Ac-14 S=RB. 79F412

DMSO 22.8x108 12x107* CP/Ac-15 S = CuTCPc; used kg = 3.3 x 10% 57, 89F260

DMSO/ H,0 6.9x10° CP/Ac-15 S=MB;used ky=12x 10357, 86R210

(75:25)

EtOH 8.8 x 108 PL/Ad-5 S=HP. 91R206

EtOH 1x10° 291 CP/A’c-15 S = Zn(pc)(py),; used kg =7.1 x 10457, 88A284

EtOH 1.1x10° 291 PL/Ld-2 S = Zn(pe)(py),. 88A284

EtOH 43 %108 (k) 12x107* (@) 298 CP/Ac-14 S=A;usedky=53x10%s7L, 84F240

EtOH 1.3x10° 6.5x107 298 CP/Ac-15 S=Eos; used kg = 8.3 x 10%s7L, 78F061

EtOH 1.0x10° PL/Ad-8 S=MB. 74F646

EtOH 2% 107 CP/Ac-15 S=MB. 74F646

H,0 (mic) 62x10° 303 CP/Ac-20 S=HA;Q=N;;used ky=50x10°s71;23x  92N179
10™* mol L™! TDPB.

H,0 (mic) 23x10° 303 CP/Ac-20 S=HA;Q=N;;used ky=50x10°s;,22x  92N179
10™* mot L™! Triton X-100.

H,0 (mic) 5.1x10° 303 CP/Ac-20 S=HA; Q=N used ky=50x10°s7%29x  92N179
10~ mol L™ SDS.

H,0 (mic) 22x10 313 CP/Ac-23 S=Py;Q=Nj;used ky=5.0x10°s7!; Sand A" 78A174
solubilized in SDS micelles.

H,0 (mic) 2.8x10% 313 CP/Ac-23 S=Py;Q=Ny;used ky=5.0x10°s7);Sand A’ 78A174
solubilized in DTAC micelles.

H,O (mic) 42x10° 12x107 298 CP/Ac-15 S = Eos; used k4 = 5.0 X 10° s7%; A solubilized in  78F061
SDS micelles.

H,0 (mic) 47x10° LI1x107 298 CP/Ac-15 S =MB; used kg =5.0x 10°s™!; Sand A 78F061
salnhilized in SDS micelles.

H,0 (mic) 52x10° 9.7x107 CP/Ac-15 § =MB; used kg = 5 x 10° s7%; A solubilized in 767247
SDS micelles.

H,0 (ves) 2.5x 10" 1x107 293 CP/Ac-15 S=HYP;used k;=25x10°s; 5x 10" mol ~ 92N201

pH=7 L™ DPPC.

H,0 (ves) >3 x 106 291 PL/Ld-2 S = Zn(pc)(py),; unilamellar DPPC vesicles. 88A284

H,0 (ves) 1% 107 291  CP/A’c-15 S = Zn(pc)(py); used kg = 2.5 x 10°s71; 88A284
unilamellar DPPC vesicles.

HCONH,/ D,0 1.1x10° PL/Ad-6 °~ S=HP. : 83E667

(90:10)

HMN 3.9 % 108 208  PL/Ad-8 S = An; AV§ = -6 cm® mol™!; studied at 0.1-400  92A014
MPa.

HOCH,CH,0H 1.5x10° 32x 107 PL/Ad-8,16  S=MB or RB; k derived using Band kp=5.1x 737014
1075 57! at [DPBF] = 1.7 X 107> mol L.

MCH 3.7x108 298 PL/Ad-8 S = An; AVE =-19 cm® mol™; studied at 0.1-400 92A014
MPa. 90A018

MeOH 7.2%108 298 PL/Ad-8 S =An; AV =20 cm® mol”}; studied at 0.1-400 92A014
MPa. 90A018

MeOH 8.0x1075 CP/Ac-14 S=MB. 90F157

MeOH 7.8x107° CP/Ac-14 S=RB. 90F157

MeOH 9x 108 293 PL/Ad-5 S =MB. 87E690

MeOH 7x107 CP/Ac-14 S=A;f;A=~1.0. 87F479

MeOH 8.1x 108 PL/Ad-5 $=2-ACN. 84F005
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
Solvent k B (kg/k) - T  Method Comment Ref.
(L mol™! s'l) (mol LY (K)
Isvbenzofuran, 1,3-diphenyl- (DPBF) — Continucd

MeOH 6.0x 108 (k) 24x10*(B) 298 CPlAc-14 S=A;used ky=14x10%s7, 84F240

MeOH 8.3x 108 PL/Tb-3 S =Ery. 83A050

MeOH 8.1x108 PL/Ad-8 S=An. 82A349

MeOH 7.8 x 10° CP/Ac-14 S=F*;used ky=14x10°s7%, 80N021

MeOH 8.0x1075 (B, CP/Ac-14 S = N-[5-Hydroxy-8-[[2-(methylsulfonyl)-4- T9F412
nitrophenylJazo}-1-
naphthalenyl-1,3-benzenedisulfonamide,
conjugate base.

MeOH 7.8x 108 CP/Ac-23 S=Py;Q=Ny;used ky=1.4x10°s7", 78A174

MeOH 1.6x10° 7.1x107° 298 CP/Ac-15 S =Ery; used kg = 1.1 x10° s, 78F061

MeOH 1.6 x 10° 298 - PL/Ad-5 S=MB. 78F061

MeOH 1.6 x 10° 6.8x107° 298 CP/Ac-15 $=MB; used ky=1.1x105s7%, 78F061

MeOH 1.0x10° L1x10™ 293 CP/Ac-14 § = Acridine Orange; used kg = 1.1 x 10°57}; 767105
Complicated kinetic treatment.

MeOH 64x107° CP/Ac-15 $=MB. 767247

MeOH 1.3x10° 7x107 CP/Ac-15 S =MB; used kg = 9.0x 10%s7%. 74F646

MeOH 1.4 % 10° (k) CP/Ac,A'c-17  S=MB; A’ = DPF; used kX =11x10]Lmol™ 74F646
s7%; meas. k/k N =12.

MeOH 1x10° PL/AG-3 S=RB. 737014

MeOH 1.3x10° PL/Ad-8 §=MB. 737014

MeOH 6.1 x 108 (k) 23x1074 @) CP/Ac-14 S=RB; used ky=1.4x 10557 used ¢, (RB)=  73F660
0.76.

MeOH 8x 108 PL/Ad-5 S =MB. 727260

MeOH 73x107°(B) 298 CP/AcA’-17 S=RB;A’=DPF;used B =9.5x 107 mol 717398
L.

MeOH 70x10% PL/Ad-5 S=MB. 719325

MeOH/ D,0 1.6x10° PL/Ad-6 S=HP. 83E667

(90:10)

MeOH/ H,0 5.1x10° 55x107 PL/Ad-8,16  S=RBorMB; kderived from B and kp = (3.7+ 737014

(50:50) 1.2)x 105 57! at [DPBF] = 1.7 x 1075 mol L.

MeOH/ 1.9x10° 63x107 PL/Ad-8,16  S=MB orRB; kderived fromBand kp=1.6x 737014

HOCH,CH,OH 107% 57! at {DPBF] = 1.9 X 107> mol L™,

(50:50)

CH;OCH,CH,0H  1.2x10° 293  PL/Ad-5 S =MB. 87E690

2-PrOH 6.1x10% (k) CP/Ac,A’c-17  S=MB; A"=DPF; used k* =4.8x 10" Lmol™!  74F646
s”1; meas. k/k” = 13; Solvent contained 1%
MeOH. '

2-PrOH 5x108 1x107* CP/Ac-15 S = MB; used 4 = 5.0 x 10*s™"; Solvent 74F646
contained 1% MeOH.

2-PrOH 1.5x 10 PL/Ad-8 S = MB; Solvent contained 1% MeOH. 74F646

THF 5.2 x 108 (k) 84x107° (B) 298 CP/Ac-14 S=A;used ky=4.4x10%s7, 84F240

THF 8.3 x 10% (k) CP/Ac,A’c-17 S=RB; A’=DPF;used k' =7.5x 10’ Lmol™  74F646
s7\; meas. kJkN = 11.

THF 5x10% PL/Ad-8 S=RB. 74F646

dioxane 3.1 x 108 (k) CP/Ac,A’c-17  S=RB; A’ =DPF; used k% =2.7x 10" Lmol™  74F646
s7!; meas. k/kX =11

dioxane 8.4x10% PL/Ad-8 S=RB. 74F646

dioxanc 1.2x10° PL/Ad-8 S =MBD. 737014

i-octane 4.4x 108 (k) 12x107% (@) 298 CPlAc-14 S=A;used ky=5.0x10%s7", 84F240
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
No. Solvent k B (ka'k) T Method Comment Ref.
(Lmol™!s7h) (mol LT (K)

5.84 Isobenzofuran, hexaphenyl-

MeOH 6.9 % 10% (k) CP/Ac-14 S=RB;used ky = 1.4 x 10° s™"; used ¢, (RB)=  73F660
0.76.
5.85 Isobenzofuran, 1,3,4,7-tetraphenyl-
MeOH 6.6 % 108 (k) CP/Ac-14 S=RB; used kg = 1.4 x 10°s7%; used ¢, (RB)=  73F660
0.76.
5.86 Psoralen
CCly 5.6 x 10 MP/LI-12 S=TPP; used kg = 3957, 83E813
5.87 Psoralen, 8-methoxy-
ccly 9.4%10° MP/LI-12 S =TPP;used kg =395\, 83E813
H,0 2% 10° CP/Ac-14 S=A;used kg=2.6x10°s7L. 83F188
5.88 Pyran, 5-acetyl-3,4-dihydro-6-methyl-
cCly 12x10° 283 CP/A’c-33 S =A’=Rub; used kg = 1.1 x 103 s7}; k- not 90F329
given.
CH,CN 6.8x10° 283 CP/A’c-33 S=MB; A’ =DPBF; used kg = 1.9x 10*s™; k,»  90F329
not given.
CHCl, 1.5%10° 298 CP/A’c-33 S=A"=Rub; used ky=7.1 x 10°s™; AH} = 90F329

—22.6 kI mol™; ASt =-221.6 IK ! mol™;
studied at 283-323 K; &,/ not given.

5.89 Pyran, 5-benzoyl-3,4-dihydro-6-phenyl-

CH,CN 1.9x 10 283 CP/A’c-33 S=MB; A’ = DPBF; used kg =7.1 x 103 s71. 90F329
590 Pyran, 3,4-dihydro-

CCl, 7.9x 10* 283 CP/A’c-33 S =A’=Rub; used kg = 1.1 x 10> s71; k, not 90F329
given.

CH,;CN 1.8x10° 283 CP/A’c-33 S=MB; A’=DPBF; used ky=7.1 x 10° s}, ky»  90F329
not given.

CH,COCH, 7.2%10% (k) 281 7 S =RB: A’ = 1.4-Dioxene: used kx =22 x 10°L  70F733
mol™ s71; meas. kptkpr =033,

CHCl, 7.1x 10 298 CP/A’c-33 S=A’=Rub; used k; = 7.1 x 10® s™; k,/ not 90F329

6.1 x 10* 323 given.

591 Pyran, 3,4-dihydro-5,6-dimethyl-

MeOH 7.2%107 (k) 286 CP/Oc-29 S=RB; A’ =2,5-DMF; used ky= 1.4 x10°s™,  91F163
ky = 1.8 x 108 L mol™ s7"; meas. k/k, =< 0.1;
24% [2+2] cycloaddition.

592 Pyran-4-d,23-dihydro-4-methyl-

CsHg ? § =TPP; A’ = 2,3-Dihydro-4-methylpyran; meas. 777645
kA 1k = 1.087.

CH3CN ? S = MB; A’ = 2,3-Dihydro-4-methylpyran; meas. 777645
kX Tk, = 1.787.

593 Pyran-4-t,2,3-dihydro-4-methyl-

CeHg CP/Ac,A’c-17  §=TPP; A’ =2,3-Dihydro-4-methylpyran; meas. 777645
kX Tk, =1.335.

CH;CN AC,AC-17 S = MB; A’ = 2,3-Dihydro-4-mcthylpyran; meas. 777645

kA =1.211.

5.94 Pyran-5-t,2,3-dihydro-4,4-dimethyl-

CeHg CP/Ac,A’c-17 S =TPP; A’ =2,3-Dihydro-4,4-dimethylpyran; 777645
meas. kA 7k, = 0.897.
CH;CN CP/Ac,A’c-17 S =MB; A’ =2,3-Dihydro-4,4-dimethylpyran; 777645

meas. k X7k, = 0.897.
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
‘Mo, Solvent k B (kyk) T  Method Comment Ref.
(Lmott s mol LY K)
495 Pyran-5-t, 2,3-dihydro-4-methyl-
) CeHs CP/Ac,A’c-17 S =TPP; A’ =2,3-Dihydro-4-methylpyran; meas. 777645
kA7k, = 0.908.
CH;CN CP/Ac,A’c-17 S = MB; A’ = 2,3-Dihydro-4-methylpyran; meas. 777645
ATk =0.866.
. 496 ~ Pyran-6-1, 2,3-dihydro-4,4-dimethyl-
"~ CeHg CP/Ac,A’c-17 S=TPP; 'A’ =2,3-Dihydro-4,4-dimethylpyran; 777645
meas. k,/k, = 0.994.
CH,CN CP/Ac,A’c-17 §=MB; A’ =2,3-Dihydro-4,4-dimethylpyran; 777645
meas. k2 7k, = 1.0.
L Pyran-6-1, 2,3-dihydro-4-methyl-
CgHg CP/Ac,A’c-17 S =TPP; A’=2,3-Dihydro-4-methylpyran; meas. 777645
kA7k.=0.98.
CH;CN CP/Ac,A’c-17 S = MB; A’ = 2,3-Dihydro-4-methylpyran; meas. 777645
kX Tk =1.07.
3;93 Pyran-5-carboxylic acid, 3,4-dihydro-6-methyl-, ethyl ester
CeDg 43x10* 298 CP/Oc-17 S=TPP; A’=DPBF;rel to k, =1 x 10° L'mol™  90F329
s~ measured in CH;CN.
CeHg 24x10* 298 CP/Oc-17 S=TPP; A’=DPBF;rel. to k, =1 x 10° Lmol™  90F329
s™! measured in CH,CN.
CCl, 3.9x10* 298 CP/A’c-33 S=A’=Rub; used kg = 1.1 x 103 s”}; AH} = 90F329
-22.6 kI mol™; ASt =-191.5 JK ! mol™;
studied at 283-323 K; k,- not given.
ccl, 43x10* 298 CP/Oc-17 S=TPP; A’=DPBF;rel. to k, =1 x 10 L mol™  90F329
s~! measured in CH;CN.
CD;CN 1.1x10° 298 CP/Oc-17 S=MB; A’=DPBF;rel.tok, = 1x10° L mol™  90F329
s~! measured in CH,CN.
CH,Cl, 5.4x10% 298 CP/Oc-17 S=TPP;A’=DPBF;rel.to k, = 1x 10’ Lmol™ 90F329
i s”! measured in CH,CN.
CH;CN 1.0x10° 208 CP/A’c-33 S=MB; A’=DPBF; used k; = 1.9 x 10* s71; 90F329
AHt=-228 kI mol™!; AS§ =-222.5JK™!
mol™!; studied at 283-323 K; k,- not given.
CHCl, 4.0x10* 298 CP/A’c-33 S=A’=Rub; used ks =7.1x 10°s7}; AH} = 90F329
—19.1 kJ mol™; ASt =-2209 J K~ mol™%; 91F497
studied at 283-323 K;; k,- not given.
5‘_,99' Pyran-5-carboxylic acid, 3,4-dihydro-6-(1-methylethyl)-, ethyl ester
’ CcCl, 55x103 298 CP/A’c-33 S = A’ = Rub; k4 and k,- not given. 91F497
CH;CN 1.1 x 10° 298 CP/A’c-33 S =MB; A’ = DPBF; k, and k, not given. 91F497
CHCl, 43x10* 298 CP/A’c-33  S=A’=Rub; AH} = -17.4 kI mot™}; ASt = 91F497
-215 JK™! mol™; studied at 273-323 K; k4 and
ke not given.
4100 Pyran-S-carboxylic acid, 3,4-dihydro-6-phenyl-, ethyl ester
ccl, 2.8 x 10* 283 CP/A’c-33 S=A’=Rub; used kg=1.1 x 10> s™1; k4 not 90F329
given.
CH,CN 1.1x10° 283 CP/A’c-33 S=MB; A’ =DPBF; used k; = 1.9x 10*s™!; k,»  90F329
not given.
CHCl, 1.2x10* 298 CP/A’c33  S=A’=Rub; used ky=7.1 x10°s7%; &, not 90F329
‘ given. 91F497
_..5101 Pyran-5-carboxylic acid, 6-ethyl-3,4-dihydro-, ethyl ester
CH,CN 41x10* 298 CP/A’c-33 § =MB; A’ = DPBF; k4 and k,; not given. 91F497
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TABLE 5. Rate constants for interaction of singlet oxygen with furans, pyrans and other heterocyclic oxygen compounds. — Continued
No. Solvent ‘ k B (ky/k) T  Method Comment Ref.
(Lmol™'s7h) (mol L) (X)

5.101 Pyran-S-carboxylic acid, 6-ethyl-3,4-dikiydro-, ethyl ester — Continued

CHCl, 27x10* 298 CP/A’c-33 S =A’=Rub; AH} =-12.9 kJ mol }; ASt = 91F497
~204.7 J K~ mol™; studied at 273-323 K; kq and

kq- not given,

5.102 Sydnone, 3,4-diphenyl-

CgHg 53x10° 296 PL/Ad-5 S =NMTA; A" = DPBF. 86A203

MeOH 2.8 x 10° 296 PL/A'd-5 S=NMTA; A’=DPBE 86A203
5103 Sydnone, 4-methyl-3-(4-methylphenyl)-

¢-CgHyy ~1.0x 107 296 PL/A'd-5 §=CQ; A’=DPBF. 86A203

CgHg 4.0% 107 296 PL/A'-5 S=NMTA; A’ =DPBF. 86A203

CCl, 1.8x 10’ 206 PL/A'd-5 S=CQ; A’=DPBF. - 86A203

CH,CN 4.9x107 296 PIIA’d-S S=C0Q; A’ = DPRF. 86A203

CH,COCH, 42x107 296 PL/A'd-5 S =NMTA; A’ = DPBF. ' 86A203

MeOH 1.7x107 296 PL/A'-5 S =NMTA; A’=DPBF. 86A203
5.104 Sydnone, 3-(4-methylphenyi)-

C¢Hg <5x10° 296 PU/A‘A-5 S=CQ; A’=DPBF. 86A203

MeOH <5%10° 296 PL/A'd-5 S =NMTA; A’=DPBF. 86A203
5.105 Sydnone, 3-methyl-4-phenyl-

Cg¢Hg 2.7 x 108 296 PL/A'd-5 §=NMTA; A’ =DPBF. 86A203

MeOH 2.2x10% 296 PL/A'G-5 S =NMTA; A’ = DPBF. 86A203
5.106 Sydnone, 3-(4-methylphenyl)-4-phenyl-

CgH, 5.4x10° 296 PL/A'd-5 S =NMTA; A’ = DPBF. 86A203

McOH 3.5 x 108 296 PL/AW-5 S =NMTA; A’ = DPBF. 86A203

5.107 Sydnone, 3-phenyl-
CgHg <5 x10° 296 PLJA'd-5 S$=CQ; A’=DPBF. 86A203
MeOH 5 x10° 296 PL/A'A-S S=NMTA; A’ = DPBF. 86A203
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TABLE 6. Rate constants for interaction of singlet oxygen with pyrroles, oxazoles, pyridines and other heterocyclic: nitrogen compounds.
Solvent k B (ky/k) T Method Comment Ref.
(Lmol™!s™) (mol L) X)
1 1,8-Acridinedione, 3,4,6,7,9,10-hexahydro-3,3,6,6-tetramethyl-
CHCl, 2.0x 105 PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
‘&1 “Carbazole, 2,3,4,9-tetrahydro-9-methyl-
““MeOH 293 CP/Ac-17 S=RB; A’=9-Acetyl 23.49- 79F434
tetrahydrocarbazole; meas. k,.’k,“‘ =59.
&3 Carbazole, 2,34,9-tetrahydro-9-methyl-6-nitro- v
MeOH 293  CP/Ac-17 S=RB; A’ =9-Acetyl-2,349- 79F434
tetrahydrocarbazole; meas. k/k,* = 4.8.
(.?yclqpema[b]qulnollne, 4-inethyl-1,2-dlpbenyl-
"CeHg 3.0x10° 0.014 CP/Ac-15 S=A;used ky=4.2x10*s7, 78F438
ki Histamine
H,0 2.8 x 107 298 CP/Oc-19 S = Phenosafranine; Q= Ny used k=2 x 10 L  78A360
pH=17.1 mol™' 571,
_H0 2.0x10% 25%1073 298 CP/Ac-15 S=MB; used kg =5.0x 10% 57, 78F061
' Imidazole »
D,0 2x107 PL/Ld-2 S = Carboxyanthracene. 92E225
pD=7
D,0/ EtOH (75:25) 1.4x107 (k) 295 CP/Ac-1428 S=RB;used ky=4.8x10%s™!; DMA as 94A113
actinometer, used ks = 2.4 x 10’ Lmol™! 5!,
D,0/ EtOH (75:25) 2.4 x 107 295 PL/Ld-2 S=RB. ' 94A113
H,0 3.4%107 (k) 298 CP/Oc-14 S=H,TPPS*; used ky=2.5x10°s; E,=302  91R053
kJ mol™; log(A) = 12.8; studied at 288-318 K;
phosphate buffer contg. 1.6% NaCl.
H,0 3.4x10 CP/Oc-19 S=HP;Q=Ny;usedkg=2x10* Lmol ' 5.,  78A278
pH=7.0 .
H,0 4x107 298 CP/Oc-19 S = Phenosafranine; Q =Ny’ used kg =2 x 108 L  78A360
pH=7.1 mol™! s,
H,0 (mic) 2.0x107 CP/Oc-19 S=Chla;Q=Njsusedkg=2x10°Lmol™  78A278
pH=7.0 s7%; 1% Triton X-100; k= 2.9 x 107 and 3.9 x 107
L mol ! s~ in 2% and 5% Triton X-100, resp.
H,0 (mic) 36 % 107 CP/Oc-19 S=HP; Q=Nyjused kg =2x 108 Lmol™!s7!;  78A278
pH=7.0 1% Triton X-100.
.43 Imidazole, 4-methyl-
D,0O/ EtOH (75:25) 1.3 x 108 295 PL/AA-2 S=RB. 94A113
D,0/ EtOH (75:25) 1.1 x 10 (k) 295 CP/Ac-1428 S=RB;used k;=4.8%10*s™; DMA as 94A113
actinometer, used k = 1.3 x 10 L mol™! 57,
ﬂ Indole
CHsCH; 7.7%10° PR/A'A-5 S=Np; A’=DPBF; AHt =OkImol";; AS§ =  79A106
~141 JX" mol™!; studied at 223-353 K.
CH,CN <10* (k) CP/Ac,A%c-17 S=ZnTPP; A’= An;used k» =1.2x 105L 90F347
_ mol ™} 571,
CH,;CN 2.5x 108 PL/Ld-2 S = ZnTPP. 90F347
D,0/ EtOH (75:25) 1.9x 10’ 295 PL/Ld-2 S=RB. 94A113
D,0/ EtOH (75:25) 9 10° (k) 295 CP/Ac-1428 S=RB;used ky=4.8x 10*s™!; DMA as 94A113
actinometer, used k5 = 1.9 x 107 Lmol ™! s,
H,0 7% 10 CP/Ac-14 S=RB; used ky=2.5x10° 571, 83A385
pH=72
is‘) JIndole, 5,6-dimethoxy-
CHCl, 43x107 23x107* CP/A’c-16 S=A’=Rub; used ky=1x10*s7L. 84F670
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TABLE 6. Rate constants for interaction of singlet oxygen with pyrroles, oxazoles, pyridines and other heterocyclic nitrogen compounds. — Continued
No. Solvent k B (kg/k) T Method Comment Ref.
(L mol™! s71) (mol LTy ®)
6.10 Indole, 1,3-dimethyl-
MeOH 293  CP/Ac-17 S =RB; A"=9-Acetyl-2,34,9- T9F434
tetrahydrocarbazole; meas. k/k = 13.
6.11 Indole, 2,3-dimethyl-
C¢HsCH, 1.0x 103 PR/A’d-5 S =Np; A’ = DPBF; AH} = 0 kI mol™; ASt = 79A106
-99.2 JK ! mol™!; studied at 223-353 K.
D,0 (ves) 48x 107 295 PL/A'd-5 S =2-ACN; A’ = DPBF; 4.0 x 1072 mol L™ 82N027
DDAB.
D,0 (mic) 7.0% 108 PL/A’d-5 S =MB; A’ = DPBF; 0.1 mol L™! SDS. 81N048
pD=74
D,0 (mic) 44x108 PL/A’d-5 $=MB; A’=DPBF; 0.1 moi L™ CTAB. 81N048
pD =74
6.12 Indole, 5-hydroxy-
CHCl, <2x10° >0,05- CP/A’c-16 S=A’=Rub; used kg = 1 x 10*s7%, 84F670
6.13 Indole, S-methoxy-
CHCl4 <2 x10° >0.05 CP/A’c-16 S=A’=Rub; used kg = 1 x 10*s7, 84F670
6.14 1Indole, S-methoxy-1,2,3-trimethyl-
MeOH 293  CP/Ac-17 S=RB; A" =9-Acetyl-2,349- T9F434
tetrahydrocarbazole; meas. k/k” = 98.
6.15 Indole, 1-methyl-
CH,;CN 3.7 x10° PL/Ld-2 S =ZnTPP. 90F347
CH,CN <10* (k) CP/Ac,A%c-17  S=ZnTPP; A’ = An; used k2 = 1.2 x 10° L 90F347
mot™ 7,
6.16 Indole, 3-methyl-
C¢HsCH; 9.2x10% PR/A'A-S S =Np; A’ = DPBF; AH} = 0 ki mol™; AS} = 79A106
-120 JX™ mol™}; studied at 223-353 K.
CH,Cly 6x 10° PL/Tb-3 S =TPP. 33A030
CH,CN 6.8x107 PL/Ld-2 S =ZnTPP. 90F347
CH,CN 23x10% (k) CP/AC,A’c-17  S=ZnTPP; A’ = An; used k* =1.2x 105 L 90F347
mol~! gL
D,O/ EtOH (75:25) 1.6 x 10f 295 PL/Ld-2 S=RB. 94A113
D,0/ EtOH (75:25) 1.2 x 108 (k) 295 CP/Ac-1428 S =RB;used ky=4.8x10*s™; DMA as 94A113
actinometer, used ks = 1.6 x 10° L mol ™' s7%.
6.17 Indole, 3-methy}-2-pheny}-
CgHsCH, 2.1x107 PR/Ad-5 S =Np; A’ = DPBF; AH$ = 0 kI mol™); AS = 79A106
-113 J K™ mol™!; studied at 223-353 K.
6.18 Indole, 1,2,3-trimethyl-
MeOH 293  CP/Ac-17 S=RB; A" =9-Acetyl-2,3,4.9- , T9F434
tetrahydrocarbazole: meas. k/kA =70.
6.19 Indole, 1,2,3-trimethyl-5-nitro-
MeOH 293 CP/Ac-17 S=RB; A" =9-Acetyl-2,349- T9F434
tetrahydrocarbazole; meas. I(l/k‘A =50
6.20 Indole-3-acetate ion
H,0 9.2x 107 (k) CP/Oc,A’c-17 S=RB; A’ =His; used k,* = 8.8x 10" Lmol™!  91F359
pH=7 s
H,0 1.0x10° 1.0x107* CPlAc-18 $=FMN; Q= N3’ used kg = 1.0x 10° 571, 86A40¢

pH=70
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actinometer, used kp = 9.8 X 107 Lmol™ s7L.
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4APLE 6: Rate constants for interaction of singlet oxygen with pyrroles, oxazoles, pyridines and other heterocyclic nitrogen compounds. — Continued
Solvent k B (kylk) T Method Comment Ref.
Lmol™'s™h (mol LY X)
%21 Indole-3-acetic acid
CH;CN 4.6 x 10° (k) CP/Ac-29 S =ZnTPP; A’ = An; used kyr = 1.2 x 106 L 90F347
mol ™ s7!; meas. kofk, =40 6; Used ky = 1.9
10" Lmol™ 57,
CH5;CN 1.9 x 1¢ PL/Ld-2 § = ZnTPP. 90F347
D,0/ EtOH (75:25) 7.8 x 107 295 PL/Ld-2 S=RB. 94A113
H,0 CP/Ac-29  S=RB;A’=Met; used k,y=2.0x 10" Lmol™  90F347
pH=4 s71; meas. kfk, =212 %5,
H,0 7.7x10% 1.3x107* CP/Ac-18 S=FMN; Q=Ny;used k3= 1.0x10°s7L, 86A406
pH=45
HO 59%10° 17x107 CP/Ac-18 5 = FMN; Q = Ny used kg = 1.0 x 10° 57, 86A406
pH=3.0
“$22 - Indole-3-butyrate ion
H,0 7.2 %107 (k) CP/Oc-17 S=RB; A’ = His; used k* =3.8 X 10" Lmol™'  Y1F35y
pH=7 s
823 3-Indolebutyric acid
o “CH;CN 1.3x10° (k) CP/A’c-29 S =ZnTPP; A’ = An; used ky = 1.2 x 10° L. 90F347
mol™ s7!; meas. kgfk.=32£3; Used ky =4.5 X
10’ Lmot™! 571,
CH,CN 45x10 PL/Ld-2 S = ZnTPP. 90F347
H,0 CP/A’c-29 S=RB;A’=Met; used kyy=2.0x 10" Lmol™  90F347
pH=4 s7'; meas. kyfk, = 11 £5.
434 Indole-3-carbinol
- CHsCN 6.1 x10° (k) CP/Ac,A’c-17  S=ZnTPP; A’ = An; used k' =1.2x 10°L 90F347
mol sk
CH;CN 1.7x 107 PL/L4-2 S = ZnTPP. 90F347
825 - Indole-2-carboxylic acid
CH,CN <10* (k) CP/Ac,A%c-17 S=ZnTPP; A’ = An; used k» =1.2x 10°L 90F347
mol~!s,
CH;CN 3.6x10° PL/Ld-2 S =ZnTPP. 90F347
626 :Indole-3-carboxylate ion
H,0 1.4 x 107 (k) CP/Oc,A’c-17 S=RB; A’ =His; used k,* = 8.8 x 10’ Lmol™  91F359
pH=7 s7L
. 627" Indole-3-carboxylic acid .
CH;CN 1.3 x10° (k) CP/Ac,A'c-17  $=ZnTPP; A’ = An; used k¥ = 1.2 x 10°L 90F347
mol~} 71,
CH,CN 52x10° PL/Ld-2 S = ZnTPP. 90F347
628 Indole-3-propionamide
D,0/ EtOH (75:25) 7.7 x 107 295 PL/Ld-2 S=RB, 94A113
629 Indole-3-propionate ion
H,0 73 %107 (k) CP/Oc-17 S=RB; A’=His; used k' = 8.8 x 10’ Lmol™!  91F359
pH=7 s7h
. 630 Indole-3-propionic acid
CH;CN 6.1x10° (k) CP/A’c-29 S =ZnTPP; A’ = An; used kyr = 1.2 x 106 L 90F347
' mol ™! s71; meas. kyfk, =54 +8; Used kp =3.3x
. 107 Lmol ' s7L
CH,CN 3.3x107 PL/Ld-2 S = ZnTPP. 90F347
D,0/ BtOH (75:25) 6.6 x 107 (k) 295 CP/Ac-1428 S=RB;used ky=4.8x 10*s™!; DMA as 94A113

I AL Alame Daf Pada Val 24 Na 2 1008
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TasLE 6. Rate constants for interaction of singlet oxygen with pyrroles, oxazoles, pyridines and other heterocyclic nitrogen compounds. — Continued
No. Solvent k B (kg'k) T Method Comment Ref.
(L mol™'s7h X

(mol L)

630 Indole-3-propionic acid — Continued
D,0/ EtOH (75:25) 9.8 x 107

H,0
pH=4

631 Oxazole, 2,5-diphenyl-
H,0/D,0(50:50 1.6x10°
(mic))

H,0/D,0/MeOH 1.6 10}
{20:50:30)

6.32 Oxazole, 2,5-diphenyl-4-methyl-
CeHg 3.9% 10
CH;(CH,),OH
DMSO
EtOH 3.3x107
MeOH 3.5x 107
dioxane 1.6 %107

22x1073

1.6x 1073

2.0%1073
3.0% 1073
15%x1073
55x1073
58x1073
1.8x107

633 Oxazole, 4-methyl-2-(3-chlorophenyl)-5-phenyl-

MeOH 1.7 x 107

0.012

634 Oxazole, 4-methyl-2-(4-chlorophenyl)-5-phenyl-

MeOH 1.9%107

0.010

635 Oxazole, 4-methyl-2-(4-methoxyphenyl)-5-phenyl-

MeOH 53x107

3.8x1073

636 Oxazole, 4-methyl-2-(4-methylphenyl)-5-phenyl-

MeOH 3.7x107

53x1073

637 Oxazole, 4-methyl-2-(4-nitrophenyl)-5-phenyl-

0.017

295

298

298

PL/Ld-2
CP/A’c-29

CP/Ac-15

CP/Ac-15

CP/Ac-14
CP/Ac-14
CP/Ac-14
CPlAc-14
CP/Ac-14
CP/Ac-14

CP/Ac-14

CP/Ac-14

CP/Ac-14

CP/Ac-14

CP/Ac-14

CP/A’c-23

6.39 Pyrazolo[1°,2°:2,3][1,2,3}triazolo[4,5-a]phenazin-4-ium, 1,3-dimethyl-

MeCH 1.2x107
6.38 Phenoxazine
C¢HsBr/ MeOH 1.0x 107
(67:33)
c-CeHyp 4.5%x107 (k)
CHCl, 3.7x107 (k)
CHCly/ MeOH 6.3x107 (k)
(80:20)
CHCly/ MeOH 42x10 (k)
(80:20)
CHCly/ MeOH 6.4x107 (k)
(80:20)
640 Pyridine
ccl, 2x10°

6.41 Pyridine, 3,5-diacetyl-1,4-dihydro-
CHCl, 47x10°

642 Pyridine, 3,5-diacetyl-1,4-dihydro-2,6-dimethyl-

CHCl, 5.1x10°

CP/Ac-14
CP/Ac-14
CP/Ac-14

CP/Ac-17

CP/Ac-14

PL/A’d-8

PL/Ld-2

PL/Ld-2

S=RB.

$=RB; A’ = Met; used k= 2.0 x 107 L mol™!
s71; meas. kyfk, = 15+ 4.

S = MB; used k; = 2.8 x 10° s71; A solubilized in
DTAC micelies; solvent mixt. in mole %.

S=MB;used k3 =2.6 X 10° s7%; solvent mixt. in
mole %.

S=7;used kg =8.0x 10*s71,
S=1
S=17
S=7used kg=1.8x10%s7",
S=2used kg=2.0x10%s71,
S=7used ky=29x10%s71,

S=72 used k4 =2.0x 10°s7%,
S=%used ky=2.0x10%s7",
S=7used ky=2.0x10°s7%,
S=%used ky=2.0x10%s7L.
8=7 used kg=2.0x107s71,

S=A’"=Rub; used kg =4.9 x 10%s71, ky=4x
10’ Lmol™ 574,

S=A;used ky=59x10%s7",
S=Ajused kg= 1.7 x 10571,

S =RB; used k; = 5.4 x 10 s7%; Used ¢, for RB
=0.76.

S =RB; A’ = DPBF; used k* = 8 x 10° L mol™

s .
S=A;used ky=5.8x 10457,

S=MB; A’=DPBF.
S = MPDEE or PAMPDEE.

S = MPDEE or PAMPDEE.

94A113
90F347

78F061

78F061

81F622
81F622
81F622
81F622
81F622
81F622

81F622

81F622

81F622

81F622

81F622

777240

80F548
80F548
80F548

30548

80F548

76F903

81A327

81A327



RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 801
~FauLE 6. Rate constants for interaction of singlet oxygen with pyrroles, oxazoles, pyridines and other heterocyclic nitrogen compounds. — Continued
Solvent k B (kglk) . T Method Comment Ref.
(Lmol!s™) (mol L) (K)
%43 Pyridine, 3,5-dibenzoyl-1,4-dihydro-2,6-dimethyl-
CHCl, 3.8x10° PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
Pyridine-3,5-dicarboxamide, 1,4-dihydro-2,6-dimethyl-N,N-diphenyl-
CHCl, 7.5%107 PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
‘:jgg: l'yridine-Sﬁ-dicarboxamidé, 1,4-dihydro-2,4,6-trimethyl-N,N-diphenyl-
CHCl; 6.5x10° PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
%4 Pyridine-3,5-dicarboxylic acid, 1,4-dihydro-2,6-dimethyl-, dicyclohexy! ester
CHCly 6.0 10° PL/Ld-2 S = MPDEE or PIMPDEE. 81A327
e - Pyridine-3,5-dicarboxylic acid, 1,4-dihydro-2,6-dimethyl-, diethyl ester
CHCl; 3.4x10° PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
%4! 'Pyridinc-3,5-dicarboxylic acid, 1,4-dihydro-2,6-dimethyl-, dihexyl ester
' CHCly 5.0% 10° : PL/Ld-2 S = MPDEE or PAIMPDEE. 81A327
£ #%43% Pyridine-3,5-dicarboxylic acid, 1,4-dihydro-2,6-dimethyl-, di(1-methylethyl) ester
CHCl, 6.6 x 10° PL/Ld-2 S = MPDEE or PAIMPDEE. 81A327
W ' i_’yridine-S,S-dicarboxylic acid, 1,4-dihydro-2,6-diphenyl-, diethyl ester
CHCl,; <10° PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
: &M }’_’yridine-S,S-dicarboxylic acid, 1,4-dihydro-2,4,6-trimethyl-, diethyl ester
CHCly <10° PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
#42 Pyridine-3,5-dicarboxylic acid, 2,6-dimethyl-, diethyl ester
' CHCl, <10° PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
“#$43 Pyridinium, 2,3-dihydro-1-methyl-4-phenyl-
D,0 1.7 x 108 PL/L4-2 S=MB. 91R251
- &34 Pyridinium, 1-methyl-
D,0 6.5x10° PL/Ld-2 S=MB. 91R251
* %8 Pyridinium, 1-methyl-4-phenyl-
‘D,0 8.9 x10° _ PL/Ld-2 S=MB. 91R251
‘ ﬂ’i{o Pyrido[4,3-blindole, 2,3,4,4a,5,9b-hexahydro-2,8-dimethyl-, cis-(-), (Stobadine)
D,0 13x108 310 CR/LI12 used kg = 1.9 x 10* 5715 10,* from NDPO,. 92A252
pD=74 ' -
88T i_"jridq[4,3-b]indole, N-acetyl-2,3,4,42,5,9b-hexahydro-2,8-dimethyl-
D,0 1x108 310 CR/ALI-2 used kg = 1.9 x 10* 57; 10,* from NDPO,. 92A252
=74
L!‘ﬁ : Pyrido[4,3-blindole, 1,2,3,4-tetrahydro-2,8-dimethyl- (Dehydrostobadine)
D,0 1.7x 108 310 CR/LI-12 used kg = 1.9 x 10 s71; 10,* from NDPO,. 92A252
pD=74
%49 Pyrrole
CsHN 1.4x10° 295 PL/Ld-2 S=An. 93E684
© CsHsN 2x 108 CP/A’c-18  S=TPBC;A’=Tetr; used kg =63 x10* s,k 86F670
=7x10% L mol™! s71; cor. for ky(S)= 108L
mol™!s7L.
12-CgH4(CH;),  :1.8x10% 295 PL/Ld-2 S=An. 93E684
C¢HsCH, © o 17x108 295 PL/Ld-2 S=An. 93E684
C¢HsCN 2.1x10% 295 PL/Ld-2 S=An. 93E684

I Dlvra Nhame Dad: Nada Al 24 Aa 2 400F
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TABLE 6. Rate constants for interaction of singlet oxygen with pyrroles, oxazoles, pyridines and other heterocyclic nitrogen compounds. — Continued
No. Solvent k B (kgk) T  Method Comment Ref.
(Lmol™! s (mol L™ x)

6.59 Pyrrole — Continued

CeH, 1.5x 108 295 PL/Ld-2

CeHy <1 %108 CP/A’c-18

CH;COCH; 54x10 295 PL/Ld-2

CH,COCH;, 6x 107 CP/A’c-18
6.60 Pyrrole, 2,5-dimethyl-

MeOH 0.16 293  CP/Oc-15

6.61 Pyrrole, 1-(1,1-dimethylethy})-

S=An

S=TPBC; A’ = Tetr; used ky =33 x10*s71 £,
=7x10% L mol™* s7%; cor. for k(S) = 10° L

mol!s7!,
S=An.

S = TPBC; A’ = Tetr; used kg =2.0x10*s7%, &,/
=7x 105L moi™ s“; cor. for kq(S) =10%L
mol~!s7!,

S=RB;E,=7.1kI mol.

S=RB;used kg=1.4x 10557,
S =MB; used kg =3.8 x 10*s7\,

S =MB; used kg=3.8 x 10*s7!,
S=RB;used ky= 1.4 X 105571,

§ =MB; used ky= 3.8 x 10* 571,
S=RB;used ky=1.4x10%s7",

S=An.
S = PATPP; used kg = 55571,
S=An.

S =PdTPP; used ky= 5557,
S =PATPP; used kg =55 s~L.
S = MPDEE.
S = MPDEE.
S = MPDEE.

S = Rubi; used ks = 1 x 10* s7; used ¢,(Rubi) =
031.

S =MB.

MeOH 1.2x 10 12x107™ CP/Oc-?
CH,COCH, 39x 10 9.7x 107 CP/Oc-?
6.62 Pyrrole, 2-(1,1-dimethylethyl)-
CH;COCH, 42x107 9.0x 107 CP/Oc-?
MeOH 1.5%108 9.3x 107 CP/Oc-?
6.63 Pyrrole, 3-(1,1-dimethylethyl)-
CH,COCH; 29x107 1.3x107 CP/Oc-?
MeOH 1.8x 108 7.8x107 CPIOc-?
6.64 Pyrrole, 1-methyl-
CeHs 37x 108 295 PL/Ld-2
cql, 1x10° 55x1078 CP/LI-12
CH;COCH;3 29x10% 295 PL/L4-2
6.65 Pyrrole-2,4-dicarboxylic acid, 5,5’-methylenebis[3-methyl-, tetraethyl ester
ccl, 2x10° 2.8x1075 CP/LI-12
6.66 Pyrrole-3,5-dicarboxylic acid, 2,4-dimethyl-, diethy] ester
CCl, 3x 106 1.8 %1075 CP/LI-12
6.67 Pyrrolo[2,3,4-k,[lacridine-10-one, 1-(4-bromophenyl)-2,3,5,7,8,9-hexahydro-4,4,8,8-tetramethyl-
CHCl, 2.6 % 108 PL/Ld-2
6.68 Pyrrolo[2,3,4-k,/lacridine-10-one, 2,3,5,7,8,9-hexahydro-1-(4-methoxyphenyl)-4,4,8,8-tetramethyl-
CHCI, 2.5x 108 PL/Ld-2
6.69 Pyrrolo[2,3,4-k, [Jacridine-10-one, 2,3,5,7,8,9-hexahydro-4,4,8,8-tetramethyl-1-phenyl-
CHCl, 42x10% PL/Ld-2
6.70 Pyrrolo[3’2’:3,4]cyclopenta[l,2-b]pyridine, 2-(4-ethoxycarbonylphenyl)-1,8-dihydro- (EPCP)
CH,Cl, 3.6 x 108 (k) CPlAc-14
CH,Cl, 40x108 PL/Ld-2
671 Quinoline
EtOH <1x10° 273 CP/Oc-23

6.72 Quinoline, 1,2-dihydro-2,2,4-trimethyl-, homopolymer (Permanax 45)
EtOH 9.6 x10° 273 CP/Oc-23

$ = MB; A’ =2,5-DMF; No measurable effect.

S =MB; A’ =2,5-DMF; used kg=7.9x 1057,

ka=53x10° Lmol™! s7%; k caled. in [81Z251].

93E684
R6F670

93E684
86F670

68F288

75F652
75F652

75F652
75F652

75F652
75F652

93E684
87A202
93E684

87A202

87A202

89F368

89F368

89F368

92F270

92F270

7T2F518

T2F518
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ﬁ'AanLE 6. Rate constants for interaction of singlet oxygen with pyrroles, oxazoles, pyridines and other heterocyclic nitrogen compounds. — Continued
Solvent k B (ky/k) . T Method Comment Ref.
(Lmol™'s7h) (mol LY (K) '
473 Quinoline, 8-hydroxy- »
' CHCl, 1.1x 108 9.5%107° CP/A’c-16 S=A’=Rub; used ky=1x10*s7., 84F670
ffig,‘ . Quinoline, 6-meﬁloxy-
" CHCl <2x10° >0.05 CP/A’c-16  S=A’=Rub;used ky=1x10%s7L, 84F670
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TABLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles.

B (kglk) T

No. Solvent k Method Comment Ref.
L mol™ ) @mol L) x)
7.1 Bacteriochlorephyll a

(C,Hs),0 22x108 PL/Ld-2 S=A. 90E324

(C;Hs),0 CL/Ac,A’c-17  S= A’ =Rub; meas. k/k* = 0.035. 84F193

CsHsN 5.9 x 108 PL/L4-2 S=A. 90E324

CsHN CL/Ac,A’c-17  S=A’=Rub; meas. k/k =0.1. 84F19

CgHg CL/Ac,A’-17 S=A’=Rub; meas. k/k> =0.82. 84F193

cqy, 9x10® MP/LI-12,27 S=TPP; A’ = Tetr; used k=39 s\, 85F517

3x107 (k)
CCly 2% 107 (k;) CP/Ac,A’c- S =TPP, TPBC or MP; A’ = Tetr; k. derived 82A42(
14,27 using kg =1x10° Lmol ™ s7!, fA =1,

ccl, 10° MP/LI-12  S=PPorPha; used ky=3657"; also see TIE617
[78E881, 79A010].

CH,Cl, CL/Ac,A’c-17 S=A’= Rub; meas. k/kA = 1.1. 84F193

CH,CN CL/Ac,A'c-17  §= A’ =Rub; meas. k/k A = 1.0. 84F191

CH;COCH, CL/Ac,A'c-17  S=A’ = Rub; meas. k/kA = 0.41. 84F193

THF CL/Ac,A’c-17  S=A’ = Rub; meas. k/kA =0.015. 84F193

dioxane CL/Ac,A’-17 S =A’=Rub; meas. k/k™ = 0.044, 84F193

7.2 Racteriachloraphyll b

(C;H;),0 58x10% PL/Ld-2 S=A, 90E324

CsH;sN 1x10° PL/Ld-2 S=A. 90E324

cay, 2 10° MP/LI-1227 S =TPP; A’ = Tetr; used k, = 30 s\, 85F517

2x 10% (k)
7.3 Biline-1,19-dione, 3,8,12,17-tetraethyl-22,24-dihydro-2,7,13,18-tetramethyl- (Etiobiliverdin-IVy)
CHCl, 1.8x10° CP/Ac-15 S =RBCE; used kg = 1.7 x 10*s7}; &, derived 78F701
4.3 x10% (k) using ;s(S) = 0.36.
MeOH 55%10° CP/Ac-15 S=RB; used kg = 1.4 x 10° s™%; k, derived using ~ 78F70!
3.5x10% (k) 0;5(S) = 0.76.
74 Biline-1,19-dione, 3,8,12,17-tetraethyl-10,22,23,24-tetrahydro-2,7,13,18-tetramethyl- (Etiobilirubin-IVy)

CHCl, 3.0x10° CP/Ac-15 S = RBCE; used kg = 1.7 x 10% s™1; k, derived 78F701

23x10° (k) using ;sc(S) = 0.36. 79F104

MeOH/ CHCl, 22x10° CP/Ac-15 S =RB; used kg = 1.4 x 10° s71; k derived using ~ 78F701

(90:10) 8.5x 108 (&) 015c(S) = 0.76. 79F104

7.5 Biline-8,12-dipropanoic acid, 2,17-diethenyl-1,10,19,22,23,24-hexahydro-3,7,13,18-tetramethyl-1,19-dioxo- (Bilirubin, BR)

C¢H;CHOHCH, CP/Ac-17 S = N-[2-[(2-Bromo-4,6-dinitrophenyl)azo]-5- 81F609
[(2-cyanoethyl)(2-
hydroxyethyl)amino}-4-methoxyphenyl]acetamide;

k, =05 rel. to k, in dibutyl terephthalate.

o-Terphenyl/ CP/Ac-17 S = N-[2-[(2-Bromo-4,6-dinitrophenyl)azo]-5- 81F609

(CeH;),0 (50:50) [(2-cyanoethyl)(2-
hydroxyethyl)amino}-4-methoxyphenyl]jacetamide;
kp =047 1el. W ky in dibutyl tercphthalate.

(CgHs)yf (CHs),O CP/Ac-17 § = N-[2-{(2-Bromo-4,6-dinitrophenyl)azo]-5- 81F609

(25:75) [(2-cyanoethyl)(2-
hydroxyethyl)amino]-4-methoxyphenyilacetamide;
kp =0.3 rel. to k, in dibutyl terephthalate.

CeHs 2x10° (k) CPIA'c-17  S=A’=Rubjused k* =42x10"Lmol™'s™; 763011
meas. kjk> = 4.

(S 2x10° (k) CP/A’c-17 §=A’= Rub; used KA =42x10" Lmol™ s 763011
meas. k/k? =4,

ccl, 2x 108 (k) CP/A'c-24 S=A’=Rub; used ky =42 x 10" Lmol™* s &, 763011

2x10° (kg) and k, derived using (k/kp) = 54, (kk*) = 4.
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TabLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles. — Continued

-
- Solvent k B (kg/k) . T Method Comrment Ref.
(Lmol™ s7h) (mol L) X)

: #iline-8,12-dipropanoic acid, 2,17-diethenyl-1,10,19,22,23,24-hexahydro-3,7,13,18-tetramethyl-1,19-dioxo- (Bilirubin, BR) — Continued

_CHCl3- 2.8x10° CP/Ac-15 S = RBCE; k, derived using ¢;5.(S) = 0.36. 79F104
3.8 x 10% (k)
CHCl, 2.1 x 108 (k) CP/Ac,A'c-17  S=MB; A’ =DPBF; used kA’ =7 x 105 Lmol™ 753071
s71; meas. k/kA =0.30.
CHCl,, 1.3x10° 8x 107 296 CP/Ac-15 §=MB; used kg = 1.0x 10%s71. 753071
CHCI, 1.5%10° 6.7x107 CP/A’c-16 ~ S=MB; A’=DPBF; used k; = 1.0x 10*s7L, 753071
CHCly 43x10% &) CP/Ac,Pa-17  S=MB; A’ =TME; used k* = 4.8 x 10" Lmol ™! 753071
571 meas. k/kX =9.0.
CHCly/ MeOH 1.3x10° 3.1x107° 296 CP/Ac-15 S=RB;used kg =39x10%s7L. 753071
-(90:10)
CHCl5/ MeOH 43 %108 (k) GP/Ac-14 S =RB; k, derived using k5 = 2.5x 10° Lmol™! 753071
(90:10) s and ¢;(S) = 0.66.
CH,Cly 5.0x10% &p 308 CR/Ac-19 A’ = MNPOy; used kg — 1 < 104571, k5, = 85x  83A317
5.0 10 (k) 107 L mol™ s7; 10,* from MNPO,.
CICF,CCL,F 1x 108 (k) CL/Ad-36 high pressure O,; k, derived using kg, = 2.7 x 777129

10’ L mol™! s™1; Previous value by same workers
[747103] low due to overdepletion of A in
solution exposed directly to laser beam.

D,0 1.3x10° 293 PL/Ad-5 S=RB. 79A111
pD=84

D,0 <4 x 108 (k) 293 CP/Ac,A’c-17 S =RB; A'=DPBF;used k* =8 x 10 Lmol™  79A111
pD=84 ‘ R 7% meas. k/kA = 0.4. ‘
.D,0 (mic) 293 CP/Ac,A’c-17 S =RB; A’ = DPBF; meas. k/k” =0.44; 0.1 mol 80N018
pD=84 L' sDs.

D,0 (mic) 293 CL/Ad-37 A’ = DPBF; meas. kp/ks: = 0.13; high pressure ~ 80N018
pD=84 oxygen (0.195 mol L™%); 0.1 mot L™ SDS.

D,0/E{OH 32x10° 310 CR/LII2 used kg = 1% 10%s7%; 10, from NDPO,. 89R188
H,0 1% 10° (k) 308 CR/Ac-19 A’=MNPO,; used ky =3x10° s, ky=9.0x  83A317

4.7 % 10° (k) ‘ 108 L mol™! s7'; 10,* from MNPO,; in the

presence of excess albumin k; = 1.9 x 10° and k,
=8.4x 108 Lmol™'s7, .
MeOH. 21x10° CP/Ac-15 S=RB;used ky= 1.4 x 105 s7); k_derived using ~ 79F104
2.8 x 108 (k) 935(8) = 0.76.

“1{4 “Biline-8,12-dipropanoic acid, 2,17-diethenyl-1,10,19,22,23,24-hexahydro-3,7,13,18-tetramethyl-1,19-dioxo-, dimethyl ester (Bilirubin IX
~#hmethyl ester)

CHCl, 1.8x10° CP/Ac-15 S =RBCE; used kg = 1.7 x 10*s7%; k, derived 78F701
6.7 % 108 (k) , using so(S) = 0.36. .
MeOH 2.3x10° CP/Ac-15 S =RB; used kg = 1.4 x 10° s71; k_ derived using ~ 78F701
5.5% 108 (k) 015(S) = 0.76.
‘ -?Ci 'mlihe-s,lz-diyropanoic acid, 2,17-diethenyl-1,19,22,24-tetrahydro-3,7,13,18-tetramethyl-1,19-dioxo- (Biliverdin)
" CHyClh 46x10° 308 CR/Ac-19 A’ =BRHy;used ky=1x10*s™, ky =5.0x 10 834317
L mol™}s7}; 10,* from MNPO,. :
CHCly 1.7x10° CP/Ac-15 S = RBCE; used kg = 1.7 x 104 57}, k_ derived 78F701
1.9x 105 (k) using ¢;.(S) = 0.36.
CHCl, <3 x 106 (k) CP/Ac,A’c-17  S=A’=Rub; used k' =42x 10" Lmol™ s7'; 763011
meas, k/k> =<0.07.
CHCl, 33x10° 5x107 CP/Ac23 . S=A’=Rubjused ky=14x10*s7". 763011
D,0 “9.1x108 310 CR/Ac-32 A’ =DPBF; used kg = 1.5x 10*s7}; 10,% from  89MO038
pD=112 Dopamine/H,0,.
D,0 . 1L1x10° 310 CR/A’%-32 A’=DPBF;used k3= 1.5x10%s™); 10,* from  89MO038
pD=112 ' DOPA/H,0,. :

I Pl Alcee Mol Maia Vel AA AMa A 40anc
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TaBLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyroles. — Continued

No. Solvent k B (ky/k) T  Method Comment Ref.
(Lmolts7h) (mol L) X)

7.7 Biline-8,12-dipropanoic acid, 2,17-diethenyl-1,19,22,24-tetrahydro-3,7,13,18-tetramethyl-1,19-dioxo- (Biliverdin) — Continued
D,0 5.1x10'"° CL/A’d-16 A’ =BR?; used ky = 5.0 x 10*s™Y; high pressure 777129
pD= 8.4 0,.
D,0 3.0x 108 (k) CL/Ad-35 used kg = 5.0 x 10* s™"; high pressure Oy; &, 777129
pD= 84 derived using ka = 5.1 x 10'° L mol™! s71.
D,0 5% 108 (k) CL/Ad-35 used kg = 5.0 x 10 s7'; high pressure O,; &, 777129
pD =134 derived using k, = 1.5 x 10'° L mot™? &1,
D,0 1.5x 101 CL/A'd-16  A’=BR?*; used ky=5.0x10%s™; high pressure 777129
pD=134 0,.
D,0 4.0% 10% (k) CL/Ad-35 used ky = 5.0 x 10% s™1; high pressure Oy; k, 777129
pD= 118 derived using k4 = 6 x 10'° L mol™! s,
D,0 6x10'° CL/A’d-16 A’ =BR?; used kg = 5.0 x 10* s71; high pressure 777129
pD= 11.8 0,.
D,0/EtOH 23x10° 310 CR/LI-12 used kg = 1 x 10° s™; 10,* from NDPO,. 89R188
H,0 5x10° CR/LI-12 used kg = 5x 10*s7}; 10,* from NaOCVH,0,.  87M341
pH=105
MeOH 8.4 % 10° CP/Ac-15 S =RB; used kg = 1.4 % 105 s71; k_ derived using ~ 78F701

2.4x10% (k) 6;5(S) = 0.76.

MeOH/ H,0 (95:5) 4 x 10° 310 CR/LL-12 used k= 1.8 x 10° s71; soln. cont. 0.05 mol L™ 92M228

MeONa and 5 x 107 mol L™ CoCl,, !0,* from
autoxidation of oxytetracycline.

7.8 Biline-8,12-dipropanoic acid, 2,17-diethenyl-1,19,22,24-tetrahydro-3,7,13,18-tetramethyl-1,19-dioxo-, dimethyl ester (Biliverdin dimethyl ester)

CHCI,
CICF,CCLF
CICF,CCL,F

MeOH

1.4%10° CP/Ac-15
1.2 x 108 (k)

6x10° (k) CL/A’d-35
8 x 108 (k)

9x10% CL/A’d-16
33x10° CP/Ac-15

1.6 x 10° (k)

S =RBCE; used kg = 1.7 x 10* s™%; k, derived
using §;s.(S) = 0.36.

A’ = BRH,; high pressure O,; k derived using
ko, =2.7x10° Lmol™t 571,

A’ = BRH,; high pressure Oy; k derived using
koy =2.7x10° L mol™} 571,

S =RB; used kg = 1.4 x 103 s7; k, derived using
$i5:(S) = 0.76.

7.9 Biline-8,12-dipropanoic acid, 2,17-diethyl-1,10,19,22,23,24-hexahydro-3,7,13,18-tetramethyl-1,19-dioxo- (Mesobilirubin )

CHCl,

MeOH

7.10 Bilirubin ditaurate
D,0/EtOH

7.11 Chlorophyll a
(C,Hs),0
CsDsN
CsHsN
CeHe
CeHg
Cgllg/ GO
(67:33)
cel,

ccl,

2.8x10° CP/Ac-15
5.9x 108 (%)
25x10° CP/Ac-15
7.9% 108 (k)
1.2x10° 310 CR/LI-12
1x108 PL/L4-2
9x107 PL/Ld-2
5x107 0.02 293  CP/Oc-15
2.0x 108 PL/LA-2
7.3x108 CP/Oc-18
1.2 % 107 CP/Ac-19
2% 10% (&) CP/Ac,A’c-
14,27
4%10% (k) CP/Ac,A’c-
14,27

S =RBCE; used ky= 1.7 x 10* s™"; k, derived
using ¢;,(S) = 0.36.

S =RB; used ky = 1.4 x 10° s™1; Soln. contg. 2%
NH4OH; k, derived using ¢;,(S) = 0.76.

used kg = 1 x 10° s7; 10,* from NDPO,.

=A; A’=2M2P; used kg =4 x 10* s, B =
9 mol L%,

=RB; A’ = Car; used kg = 1% 10557,

S = TPP, TPBC or MP; A’ = Tetr; k;, derived
using ks =7x 108 Lmol™ 57, fA = 1.

S=A; A’ =Tetr; k derived using ky =7 x 10°L
mol™ s\, f4 =1, ¢, = 0.55.

78F701
777129
777129

78F701

78F701

78F701

89R188

90E324
90E324
75F669
93R231
88R136

78F404
82A421

79A010



RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 807
TaBLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrmroles. — Continued
" Solvent k B (ky'k) T Method Comment Ref.
Lmoitsh molLYH K)
i Chlorophyll a — Continued
eal, 7x 108 MP/LI-12 S =PP, TPP, Ph a or BChi a; used kg = 36 s™%; 77TE617
also see [78E881, 78E892, 79A010).
EtOH 2.0x 107 50x107° CP/Ac-15 S=RB;used kg =1x10°s7. 78F404
2142 Chlorophyll b
o CeHg 42x10° CP/Oc-18 S=A;A’=2M2P, used ky=4x10*s™, B,,=  88R136
0.049 mol L™\,
cCl, 6x10° (k) CP/Ac,A’c-  S=TPP, TPBC or MP; A’ = Tetr; 15, denved 82A421
14,27 using k, =3 x 108 Lmol™ s71, £
?"?2;13 :1.‘«Cyanohemoglobin
H,0 12x10° CP/Oc-19 §=MB; Q=Nj’; used kg =5 x 10° L mol™ 83A395
pH=7.0 k=1.1x10° L mol™! s~ for subunit o and 2. o x
10° L mol™! s™! for subunit f.
414 Hematoporphyrin derivative
: MeOH 5.1x108 CP/Oc-16 S=A; A’=FFA; used k; = 9.6 x 10* 57, 88R142
’7,!5 Hematoporphyrin-h serum albumin complex
D,0 7x 108 PL/Ld-2 S=A. 87A064
pH= 74
1,16 Methyl acetal of oxidized octaethylpurpurin ethyl ester
 MeOH 12x108 PL/Ld-2 S=A. 90E491
747 Naphthalocyanine, bis(tribenzylsiloxy)silicon
' “CH,Cl, 1.5x 108 PL/Ld-2 S=A. 93E520
148 Naphthalocyanine, bis(trihexyloxysiloxy)silicon
CeHg 1.1x 10" PL/Ld-2 S=A. 88E657
CHCl, 3.9x10° PL/Ld-2 S =TPP. 90E731
92R076
219 Naphthalocyanine, bis(trihexylsiloxy)tin
CHCl, 53x10° PL/Ld-2 S =TFP. 90E731
92R076
7 20 Naphthalocyanine, bis(triisobutylsiloxy)silicon
’ CH,Cl, 1.5x 108 PL/Ld-2 S=A. 93E520
.57.21 Naphthalocyanine, 1,6,10,15,19,24,28 33-octabutoxy-, palladium(II)
C¢Hg 8.8 x 107 295 PL/Ld-2 S = PPDME; energy transfer. 93A380
f "7.'227 Naphthalocyanine, 2,11,20,29-tetrakis(1,1-dimethylethyl)-
CHCl, 1.0x 101 PL/Ld-2 S =TPP. 90E731
92R076
+ 723 Naphthalocyﬁnine, 1,10,19,28-tetraphenyl-, hydroxyaluminum(XII)
CHCl, 2.0x10° PL/Ld-2 S = TPP. 90E731
92R076
724 Naphthalocyanine, trihexylsiloxyaluminum
CHCl, 3.3x10° PL/Ld-2 S =TPP. 90E731
: 92R076
725" Naphthalocyanine, trihexylsiloxygallium
CHCl, 1.1x10% PL/Ld-2 S =TPP. 90E731
92R076

J. Phvs. Chem. Ref. Data. Vol. 24, No. 2, 1995
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TABLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles. — Continued

No. Solvent k B (kyfk) T Method Comment Ref.
(Lmoi s (mol L) K)

7.26 Pheophytina

CeHe 7.4x 107 CP/Oc-18 S=A; A'=2M2P;used k=4 x 10%s7, By=  88R136
0.049 mol L™,
ccy, 1.4x 10% (k) CP/AcA'c-  S=TPP, TPBC or MP; A’ = Tetr; k, derived 82A421
1427 using ky =2x 107 Lmol! s7!, fA =1,
ccy, 1x10% (k) CP/AcA'c-  S=A; A’=Tetr; k, derived using ky =2x 107 L 79A010
14,27 mol™' s7L A = 1.
Cccly 2x 107 MP/LI-12 S = PP or BChl a; used kq = 36 s7; also see T7E617
[78E881, 79A010].
727 Pheophytin b
CeHg 3.0x 107 CP/Oc-18 S=A;A'=2M2P;used ky=4x 10°s™, Bor=  88R136
0.049 mol L.
ccl, 103 (k) CP/AcA’c-  S=TPP, TPBC or MP; A’ = Tetr; k, derived 82A421
1427 using ky =5x 106 Lmol™ s™!, fA = 1.

7.28 20-Pherbinecarboxylic acid, 3,4-didekydro-3,4,8,9,13,14,18,19-octaethyl-18,19-dihydro-, ethy! ester (NT2H2)
MeOH 1.5x% 108 PL/Ld-2 S=A. 90E491

7.29 20-Phorbinecarboxylic acid, 3,4-didehydro-3,4,8,9,13,14,18,19-octaethyl-18,19-dihydro-, ethyl ester, dichlorotin(IV)

MeOH 1x107 PL/Ld-2 S=A. . 90EA491
730 20-Phorbinecarboxylic acid, 3,4,20,21-tetradehydro-3,4,8,9,13,14,18,19-octaethyl-18,19-dihydre-, ethyl ester (NT2)

CeHg ~6x107 PL/Ld-2 S=A. 88R200

MeOH 5x 107 PL/Ld-2 S=A. 90E491

7.31 20-Phorbinecarboxylic acid, 3,4,20,21-tetradehydro-4,9,14,19-tetraethyl-18,19-dihydro-3,8,13,18-tetramethyl-, ethyl ester, zinc(II) (ZnET2)
" CeHg 54x10° PL/Ld-2 S=A. 88R200

7.32 3-Phorbinepropanoic acid, 9-acetyl-14-ethyl-13,14-dihydro-21-(methoxycarbonyl)-4,8,13,18-tetramethyl-20-0x0-, 3,7,11,15-tetramethyl-2-
hexadecenyl ester (Bacteriopheophytin a)

(CHs),0 3x107 PL/Ld-2 S=A. 90E324
CCl, 3% 10% (k) CP/Ac,A’c- S =TPP; A’ = Tetr; k; derived using ky = 1.2x 85F517
14,27 10" Lmol™ 57, fA = 1.
CCl, 1.2x10 MP/LI-12 S =TPP; used ky=39s7L, 85F517
CCly 107 MP/LI-12 S=PP,Phaor BChl a; used kg = 36 s™}; also see  77E617
[78E881, 79A010].

7.33  3-Phorbinepropanoic acid, 9-acetyl-14-ethylidene-13,14-dihydro-21-(methoxycarbonyl)-4,8,13,18-tetramethyl-20-o0xo-, 3,7,11,15-tetramethyl-
2-hexadecenyl ester (Bacteriopheophytin &)

(C,Hy),0 1.9 108 PL/Ld-2 S=A. 90E324

CsHgN 28x 108 PL/Ld-2 S=A, 90E324

ccl, 3% 108 (k) CP/Ac,A'c-  S=TPP; A’ ="Tetr; k. derived using k, =2x 108  85F517
14,27 Lmol s, (A =1

cay, 2x 108 MP/LI-1227  S=TPP;used ky=39 s, 85F517

7.34 3-Phorbinepropanoic acid, 3,4-didehydro-4,9-diethenyl-14-ethyl-21-(methoxycarbonyl)-4,8,13,18-tetramethyl-20-0xo-, magnesivm(II),
3,7,11,15-tetramethyl-2-hexadecenyl ester (4-Vinyiprotochlorephyll)
CCly KB x10° (k) CP/Ac,A’c- S =TPP, TPBC or MP; A’ = Tetr; kr’derived 82A421
14,27 using k, =<1 x 108 Lmol™ s}, A =1

7.35 3-Phorbineprepancic acid, 3,4-didehydro-4,9-diethenyl-l4-ethyl-21-(methoxycarbon&l)—4,8,13,18-tetramethyl-20-oxo-, 3,7,11,15-tetramethyl-
2-hexadeceny! ester (4-Vinylprotopheophytin)

CCly -2x10° (k) S =TPP, TPBC or MP; A’ = Tetr; }fr derived 82A421
using kp =2 % 108 L mol™~! s_l,frA =1
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TABLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypymoles. — Continued

- Solvent k B (katk) T Method Comment Ref.
(L mol™!s7h (mol L™ T K

3-l;horbinepmpanoic' acid, 3,4-didehydro-9-ethenyl-14-ethyl-21-(methoxycarbonyl)-4,8,13,18-tetramethyl-20-o0xo-, 2-amine-2-
¥ihoxycarbonyl)ethyl ester, magnesium(II),

CeHg 2.4x108 PL/L4-2 S=TPP. 93R231

D,0 1.0x10% PL/Ld-2 S = Ru(bpy);>*. 93R231
“#&¢  )-Phorbinepropanocic acid, 3,4-didehydro-9-ethenyl-14-ethyl-21-(methoxycarbonyi)-4,8,13,18-tetramethyl-20-0x0-, magnesium(If)
“tochiorophyllide) : ) :

CgHg 2.0x10% PL/Ld-2 S="TPP. 93R231

P0 1.6x 10% PL/Ld-2 S = Ru(bpy),**. 93R231

’%_fzia: 3.Phorbinepropanoic acid, 3,4-didehydre-9-ethenyl-14-ethyl-21-(methoxycarbonyl)-4,8,13,18-tetramethyl-20-o0x0-, 3,7,11,15-tetramethyl-2-
;#aniccenyl ester (Protopheophytin)

ca, ~10% (&) CP/AcA’c-  S=A; A’=Tetr; k derived using ko =2x 10°L  79A010
14,27 mol ™! s, ;A =1,
CCl, 2% 108 MP/LI-12 S =PP, Ph a or RChl a; used k, = 36 s ) also see  77E617
[78E881, 79A010].

A9 3-Phorbinepropanoic acid, 3,4-didehydro-9-ethenyl-14-ethyl-21-(methoxycarbonyl)-4,8,13,18-tetramethyl-20-0xo0-, magnesium(il), 3,7,11,15-
methyl-2-hexadecenyl ester (Protochlorophyll)

CCl, <10° (k) CP/Ac,A’c- S=A;A'= Tetr; &, derived using ky =<1 X 108L 79A010
14,27 mol ! s, fA = 1.
CCly <108 MP/LI-12 S=PP, Phaor BChl 2; used k; =36 s7!; also see  77E617

[78E881, 79A010].

340 Phthalocyanine, bis(tribenzylsiloxy)silicon

CH,Cl, 1.4x 107 PL/Ld-2 S=A. 93E520
‘#A1 " Phthalocyanine, bis(tripropylsiloxy)silicon

CH,Cl, 1.6 x 107 PL/Ld-2 S=A. 93E520
‘341 Phthalocyanine, 1,4,8,11,15,18,22,25-octabutoxy- ;

CHCl, 5.9x10° PL/Ld-2 S=TPP. 90E731

92R076

v_i‘.é.nal_l Phthalocyanine, sulfo-, chloroaluminum(III) [AICI(tspc)]

D,0 <10® PL/Ld-2 S = A; No measurable effect; soln. contg. 2 x 90A022

pH =7 1073 mol L™ phosphate buffer and 1% NaCl

wit/wt. i

_ Fdd 'Phthalocyanine, sulfo-, zinc(Il)

b,0 <10® PL/L4-2 S = A; No measurable effect; soln. contg. 2 x 90A022
pH=7 1072 mol L™! phosphate buffer and 1% NaCl
wt/wt.

Phthalocyanine, tetracarboxy-, copper(Il)

-
.

DMSO >14x10° CP/Ac-14 S=A; A’=DPRF; nsed ky =233 x 10471, 80F260

“¥46  Phthalocyanine, 2,9,16,23-tetra(1,1-dimethylethyl)-

CoFs 2x108 PL/L3-2 S = Fullerene-Cyq. 93E301

CHCly 29% 10° PLILd-2 S =TPP. YOE731

; 92R076

247 . Porphine, (acetato)-5,10,15,20-tetraphenyl-, iron(III)
CCl, <10* (k) CP/Ac,A’c- $ =TPP, TPBC or MP; A" = Tetr; _ derived 82A421
14,27 using ks =1.5x 10° Lmol™ s, fA =1,

CCl, 1.5%10° MP/LI-12 S=TPP;used kg =365\, 78E892

79A010

80E548

J. Phvs. Chem. Ref. Data. Vol. 24. No. 2. 1995
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TABLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles. — Continued
No. Solvent k Method Comment Ref.
(Lmoi~ls™h
7.48 Porphine, (acetato)-5,10,15,20-tetraphenyl-, manganese(III)
cal, 2.5x 108 MP/LI-12 S=TPP; used kg = 36 57", 8OE548
7.49 Porphine, (chlore)-5,10,15,20-tetraphenyl-, iron(III)
ccl, 1x10° MP/LI-12 S=TPP; used ky =36 5™, 80ES48
7.50 Porphine, 2,3-dihydro-5,10,15,20-tetraphenyl- (Tetraphenylchlorin)
ccl, 12x 10 (k) CP/AcA’c-  S=TPP, TPBCor MP; A’ = Tetr; k, derived 82A421
14,27 using kp=2x 105 Lmol ™ 5L, fA = 1.
ccl, 2x 108 MP/LI-12 S=TPP; used ky=36s"". 79F824
7.51 Porphing, 2,3-dihydro-5,10,15,20-tctraphcenyl-, cadmium(1I)
ccl, 7x10° MP/LI-12 S=TPP; used ky =36 L. T9F824
7.52 Porphine, 2,3-dihydro-5,10,15,20-tetraphenyl-, copper(II)
ccl, 2x 107 MP/LI-12 S=TPP;used k; =365, 79F824
7.53 Porphine, 2,3-dihydro-5,10,15,20-tetraphenyl-, zinc(Il)
CsHsN 6x 10° CP/A’c-16.17 S=TPBC: A’ = Tetr: used ks =6.3 x 10*s™. kpr  86F610
<1x10° (k) =7x105Lmol! s,
CgHg 6x10° CP/A’c-16,17 S=TPBC; A’ =Tetr; used ky=3.3x 10571, k,,  86F610
2.5x107 (k) =7x10%Lmolls7t,
CCl, ax10° CP/A’c-16,17 S=TPBC;A’=Tetr;used ky=36 57, ky=7x  86F610
2x10% (k) 105 L mol™' s71.
CCl, 2x 108 (k) CP/Ac,A’c- S=TPP, TPBC or MP; A’ = Tetr; k. c’jerived 82A421
14.27 using ky =4.0x10° Lmol™l &7 g4 = 1.
CCl, 2x10% (k) CP/Ac,A’c- S =PP, Ph a or BChl a; A" = Tetr; used ky = 36 79A010
14,27 s, kpr=5x10° L mol™ s%; k, derived using k,
=40x10°Lmol ™t s, fA = 1.
ccl, 4x10° CP/LI-12 S=PP, TPP, Ph a or BChi a; used kg =36 5™, 78E892
79A010
CH,COCH, 1x10° CP/A’c-16,17 S=TPBC; A’ = Tetr, used k; =20x 10571, k.  86F610
8 x 10° (k,) =7x 109 L mol™! s,
7.54 Porphine, 7,8,17,18-tetrahydro-5,10,15,20-tetraphenyl-, (E) (Tetraphenylbacteriochlorin-trans, TPBC)
ccl, 1 x 108 MP/LI-12 S = PP, TPP, Ph a or BChl a; used ky =36 s7/; 78E881
also see [78E892, 79A010).
CCl, 1.5%10° (k) CP/Ac,A'c- S =TPP, TPBC or MP; A’ = Tetr; lgr derived 82A421
14,27 using ky =1x 10 Lmol™' s, fA = 1.
CCl, 2x10° (k) CP/Ac,A’c- S =PP, Phaor BChl a; A’ = Tetr; lg, derived 78E892
14,27 using kp=1x 108 Lmol™ s, fA= 1. 79A010
7.55 Porphine, 5,10,15,20-tetrakis(4-iodophenyl)-, copper(Il)
ccl, 2% 107 MP/LI-12 S ="TPP; used ky=36s7%. 79FR24
7.56 Porphine, 5,10,15,20-tetrakis(4-methoxyphenyl)-, copper(1l)
cal, 2x 107 MP/LI-12 S ="TPP; used kg =36 5. 79F824
7.57 Porphine, 5,10,15,20-tetrakis(4-sulfonatophenyl)- (HZTPPS")
D,0 <108 PL/Ld-2 S = A; No measurable effect; soln. contg. 2 X 90A022
pH=7 1072 mol L™! phosphate buffer and 1% NaCl
WUWIL.
7.58 Porphine, 5,10,15,20-tetrakis(4-sulfonatophenyl)-, dichlorotin(IV)
D,0 <108 PL/Ld-2 S = A; No measurable effect; soln. contg. 2 X 90A022
pH=7 1073 mol L™! phosphate buffer and 1% NaCl

wt/wt.
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TaBLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles. — Continued

*Solvent k B (kglk) . T Method Comment ‘ Ref.
Lmol'sh (mol L™Y) K)

9 Porphine, 5,10,15,20-tetraphenyl- (TPP)

C¢Ds 6x 10 PL/Ld-2 S = MPDME. 83E235
CeHg 44x107 CP/Oc-18 S=A; A’=2M2P;used ky=4x 10*s7, B,,=  88R136
: 0.049 mol L™,

CCly 9x 10° 286 CP/Oc-29 S=A; A’=2.3-Dihydrofuran; used k,» = 1.5x  91F163
10% L mol ™" s71; meas. ka/ksr = 6.0.

ccl, 29x 107 286 CP/Oc-29 S=A;A'=TME; used ky=14x10°s7, Byy=  84F065
1.0x10™* mol L™,

ccl, 22x107 286 CP/Oc-29 S= A; A= DMHD; meas. ka/k" =220, used  84F335
kX =1.0x10°Lmol™! s,

CCly 30 (kp) CP/Ac,A’c- S =TPP, TPBC or MP; A’ = Tetr; lf,. derived 82A421

14,27 using ky =9x 10° Lmol™ s7%, fA = 1.

ccl, 108 MP/LI-12 S = PP, TPP, Ph a or BChl a; used ky= 36 s7; 78E881
also see [78E892, 79A010).

CCly 3x10% (k) CP/Ac,A’c- S=A; A’=Tetr; used k3 = 36 57'; k. derived 78E892

1427 using ky = 1x 106 Lmol™ s7L, A =1, 79A010

CH,Cl, 1.4x 107 286 CP/Oc-29 S =A; A’ =2,3-Dihydrofuran; used ky=3.2x  91F163
105 L mol™! 577, moas. kpfkpr = 4.5.

CH,Cl, 1.7x10 286 CP/Oc-29 S=A; A’=TME; used kg =9.5x 10° s, Byr=  84F065
40x10™ mol L%

CH,Cl, 2.4%x10 286 CP/Oc-29 § = A; A= DMHD; meas. ky/ky: = 8; meas. 84F335
katk™ =28, used kA = 8.6 x 10° Lmol ™! s7.

CHCl, 2.1x107 286 CP/Oc-29 S =A; A’=2,3-Dihydrofuran; used ky = 1.0x  91F163
10 L mol™! s7%; meas. ky/k, = 20.

CHCl, 3.0x 107 286 CP/Oc-29 S=A;A’=TME;used ky=1.7x10*s7], By =  84F065
3.6x 107 mol L™,

CHCl, 1.9x 107 286 CP/Oc-29 S=A; A’= DMHD; meas. ky/k’ =40, used k> 84F335
=45%x10°Lmol™ 7L, .

1.0 . Porphine, 5,10,15,20-tetraphenyl-, cadmium(II)

ccl, ' 3x 108 (k) CP/Ac,A’c- S =TPP, TPBC or MP; A’ = Tetr; k, derived 82A421
14,27 using k, =6.0x10° Lmol ™! s7, fA = 1.
ccy, 6x10° MP/LI-12 S =TPP; used k3 =365, 79F824
" 761 Porphine, 5,10,15,20-tetraphenyl-, chioroaluminum(III)
ccl, 1x107 MP/LI-12 S ="TPP; used kg =367 80E548
1,62 Porphine, 5,10,15,20-tetraphenyl-, cobalt(II)
cal, <10% (k) CP/Ac,A'c-  S=TPP, TPBCor MP: A’ = Tetr: k, derived 82A421
14,27 using kp =2.0x10° Lmol™ 574, 72" = 1.
CCly 2x10° MP/LI-12 S = PP, Pha or BChl a; used kg =36 57", 79A010
CCly 2x10° MP/LI-12 S ="TPP; used ky =367, 78E892
CH,COCHy/H,0 3x10° PL/Ld-2 S =PdMP. 82A412
95:5) .
7.63 Poi'phine, 5,10,15,20-tetraphenyl-, copper(Il)
ccl, <40 (k) CP/AcA’c-  S=TPP, TPBC or MP; A’ = Tetr; k. derived 82A421
14,27 using ky =4 x 105 Lmol s, fA = 1,
cCly 5% 108 MP/LI-12 S = PP, TPP, Ph a or BChl a; used k; = 36 5. 78E892
. 79A010

764" 'Porphine, 5,10,15,20-tetraphenyl-, dichlorotin(IV)
B s 2x108 MP/LI-12 S ="TPP; used kg = 36571, 80E548

1 Dhue Nham Raf Nata Val 24 Na 2 1Q05K
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TABLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles. — Continued
No. Solvent k B (kgfk) T Method Comment Ref.
(L mol™ s71) (mol L) (K)
7.65 Porphine, 5,10,15,20-tetraphenyl-, magnesium(II)
CeHg 50x 108 CP/Oc-18 S=A; A’=2M2P; used kg =4x 10*s7,,Byo=  88R136
0.049 mol L.
CeHg 12x10° MP/Ac-33 S=Ajusedky=42x10*s  kyy=1.7x10°L  80F020
mol~! s7!; A’ = a-Tocopherol.
cal, 6 x 10° (k) CP/Ac,A’c-  S=TPP, TPBCor MP; A’ = Tetr; k, derived 82A421
14,27 using k5 =8.0x 108 Lmol™ s71, £ = 1.
ccl, 8 x 108 MP/LI-12 S =TPP; used k; =365, 79F824
CH,Cl, 1x108 MP/Ac-14 S=A;used ky=9.5x103s7", 80F020
CH,Cl, 23x10° MP/Ac-33 S=A; Q=Car;used ky=9.5x10°s™}, kg =8.5  80F020
= 10° Lmot™! 571,
CH,Cl, 4x107 (k) MP/Ac-17 $=A; A’=TME; used k* =4.8x 10" Lmol™  80F020
s7\; meas. k/k* = 0.8,
7.66 Porphine, 5,10,15,20-tetraphenyl-, manganese(III)
ccl, 2.5%10° PL/Ld-2 S = PdMP. 82A412
7.67 Porphine, 5,10,15,20-tetraphenyl-, nickel(II)
CCly <10* (k) ’ CP/Ac,A’c- S =TPP, TPBC or MP; A’ = Tetr; k, t'ierlved 82A421
14,27 using ky = 1.5x10° Lmol ! s, £ = 1.
CCly 2x10° MP/LI-12 S =PP, TPP, Pha or BChl a; used kg =36 s, 78E892
79A010
7.68 Porphine, 5,10,15,20-tetraphenyl-, zinc(I)
CeHg 1.5x 108 CP/Oc-18 S=A; A’=2M2P; used ky=4x 10%s7, o= 88R136
0.049 mol L™,
cal, 8x 103 (k) CP/Ac,Ac-  S=TPP, TPBCor MP; A’ = Tetr; k. derived 82A421
14,27 using ky =4 x 10" Lmol™ s/, f4 =1,
cal, 4x107 MP/LI-12 S =PP, TPP, Pha or BChl a; used ky= 36 s™}; see  78E881
also [78E892, 79A010).
CCl, 1x10* (k) CP/Ac,A’c- S = PP, Pha or BChl a; A’ = Tetr; used k4 = 36 , 79A010
: 14,27 s7L; k, derived using k, =4 x 107 L mol™ LA
=1.
7.69 Porphine, 5,10,15,20-tetraphenyl[p-oxobis-, iron(II)
cal, 4x107 MP/LI-12. S =TPP; used ks =365, 80E548
7.70 Porphine, 5,10,15,20-tetraphenyl(thiocyanato-S)-, iron(IIT)
ccl, 1x10° MP/LI-12 S = TPP; used kg =36 s\, 80E548
7.71 Porphine, zinc(IT)
cal, 3x107 MP/LI-12 S =TPP; used ky = 36 57\, 79F824
772 Porphine-2,18-dipropanoic acid, 7,12-bis(1-hydroxyethyi).3,8,13,17-tetramethyl- (Hematoporphyrin)
MeOH 7.7x 108 CP/Oc-16 S=A; A’ =FFA; used k= 9.6 x 10%s™". 88R142
MeOH/ H,0 8.0x 108 CP/Oc-16 S=A; A’=FFA; used kg =1.7x10%s7". 88R142
(90:10)
7.73 Porphine-2,18-dipropanoic acid, 7,12-diethenyl-3,8,13,17-tetramethyl- (Protoporphyrin, PP)
DMAA 1.1x107 PL/Ld-2 S=A. 92E274
7.74 Porphine-2,18-dipropanoic acid, 7,12-diethenyl-3,8,13,17-tetramethyl-, acetatoferrate(Ill), dimethyl ester [FeMPDME(OAc)]
CsHsN 1x10° CP/LI-12 S =TPP;used kg =3.3x 10%*s7%, 80E548
ccl, 1x10° MP/LI-12 S =TPP; used kg = 3657 80E548
7.75 Porphine-2,18-dipropanoic acid, 7,12-dietheny}-3,8,13,17-tetramethyl-, cadmium(II) (CdPP)
ccl, 4x108 MP/LI-12 S=TPP;used kg =36s". 79F824
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TABLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles. — Continued

" Solvent k B (kylk) . T  Method Comment Ref.
: (Lmol™! s (mol L) (K)

7% - Porphine-2,18-dipropanoic acid, 7,12-diethenyl-3,8,13,17-tetramethyl-, cobalt(II) (CoPP)

ccl, 3.0x10° PL/Ld-2 S=PdMP. . 82A412
cal, 3x10° MP/LI-12 S=TPP;used k; =365 78E892
“¥#1 . Porphine-2,18-dipropanoic acid, 7,12-diethenyl-3,8,13,17-tetramethyl-, copper(Il) (CuPP)
' CCly 5x10° ' MP/LI-12  'S=TPP;used kg=36s". 79F824
:“?;?i l?prphine-z,ls-dipropanoic acid, 7,12-diethenyl-3,8,13,17-tetramethyl-, dimethyl ester (PPDME)
CeH;Cl 1.0x10° . PL/Ld-2 S =TPP. 88AS07
CeHg 9.1x 10 CP/Oc-18 S=A; A’ =2M2P, used kg=4x 10°s7,, B = 88RI36
0.049 mol L™,
CCly 5% 10% (k) CP/Ac,A’c- S =TPP, TPBC or MP; A" = Tetr; &, derived 82A421
' 14,27 using k, =5 x 10° Lmol™ 57!, £A"= 1.
cql, 5x%10° MP/LI-12 S=TPP;used kg =365, 79F824
CH,Cl, 3.0x 108 - PL/Ld-2 S=A. 92E274
CH,Cl, 8.6 x 10° MP/Pa-25 S = A; A’ = Cholesterol; used kg = 1.4 x 10*s™,  82F018

kar=6.7x10% L mol ™! s7!; P = Dimethyl 7-
(formylmethylene)-7,8-dihydro-8-hydroxy-
3,8,13,17 tetramethyl-12-vinyl-2,18-
porphinedipropionate; and Dimethyl 7-ethenyl-
13-hydroxy-3,8,13,17-tetramethyl-12-
(oxoethylidene)porphine-2,18-dipropionate.

CH,Cl, 8.3x10° MP/Pa-25 S=A; A’=DABCO; used kg = 1.4 x 10*s™!, k,,  82F018
=3.3x 10" L mol! s}, see above. :
CH,CN 1.5% 107 (k) CP/Ac,A'c-17 S=MB; A’=DPBF;used k* = 1.1 x 10°L 88AS07
mol™!s7L,
CH;CN 4.7x 108 PL/Ld-2 S=TPP. 88A507
CH,CO,CoHs 6.7x10% PL/Ld-2 S=A. 92E274
CH;COCH; 6.3x10° PL/Ld-2 S=A. 92E274
CHCl, 3.9x 10 PL/Ld-2 S=A 92E274
DMAA 12x107 PL/Ld-2 S=A. 9E274
~DMF o 12x107 PL/Ld-2 S=A. 92E274
2-PrOH 3.9x108 PL/Ld-2 S =TPP. 88A507
) -:2479 . Porphine-2,18-dipropancic acid, 7,12-diethenyl-3,8,13,17-tetramethyl-, dimethyl ester, nickel(Ll) (NiFFDMLE)
cCl, 2x10° MP/LI-12 $=TPP;used ky=36s~". 78E892
-4:80 Perphine-2,18-dipropanoic acid, 7,12-dietheny}-3,8,13,17-tetramethyl-, nickel(II) (NiPP)
o ccl, 2.0x10° PL/L4-2 S = PdMP. 82A412
. CCl, 10° MP/LI-12 S=TPP; used kg = 36 571 79F824
- v:"".ﬁl Pérphinc-‘).,l&-dipropanoic acid, 7,12-dicthcnyl-3,8,13,17-tctramcthyl-, zinc(II) (ZnPP)
" CCl, 2x10% (k) CP/Ac,A’c- S=TPP, TPBC or MP; A’ = Tetr; k, derived 82A421
1427 using ky =2x 10" Lmol™' s7L, fA =1,
N cal, 2% 107 MP/LI-12 S = TPP: used k; =36 571 79F824
782 Porphine-2,18-dipropanoic acid, 7,12-diethyl-3,8,13,17-tetramethyl-, cobalt(Il) (CoMP)
cCl, 3.0x10° PL/L4-2 S = PdMP. 82A412
CH3COCHy/ H,O0 L3 x10° FL/Ld2  S=PdMP. 82A412
95:5)
CHCl, 3.0x10° PL/Ld-2 S = MPDEE or PAMPDEE. 81E472
CHCl; 2 %109 PL/1d-2 S = PdMPD. 82A412
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TaBLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles. — Continued

No. Solvent k B (ky/k)
L mol™! s’l) (mol L’l)

T Method
X

Comment

Ref.

7.83 Porphine-2,18-dipropanoic acid, 7,12-diethyl-3,8,13,17-tetramethyl-, di[4-(diphenylmethylaminocarbony}-2-nitrophenyimethyl] ester (MP-

Nbb-NO,)
CH,Cl, 2.0x 107
CH,Cl, 1.9x 107

PL/Ld-2
PL/Ld-2

§ = Zn(pc)py),-
S=A.

7.84 Porphine-2,18-dipropanoic acid, 7,12-diethyl-3,8,13,17-tetramethyl-, diethyl ester, manganese(IIl) (MoMPDEE)

CH,COCH,/H,0  15x10°

PL/Ld-2

S =PdMP.

7.85 Porphine-2,18-dipropanoic acid, 7,12-diethyl-3,8,13,17-tetramethyl-, dimethyl ester (MPDME)

(95:5)

cal, 4%10% (k)
CCly 3x10°
cay, 2x10°
CD;CN 2.2x 107
CD,COCD;4 1x 107
CH,Cl, 1.4x10
CH,CN 2.5x107
CH,COCH;, 4x107
DCON(CD3), 1.0x 107
DMAA-dy 14x 107

CP/Ac,A’c-

14,27
MP/LI-12
MP/LI-12
PL/Ld-2
PL/L4-2
PL/Ld-2
PL/Ld-2
PL/Ld-2
PL/Ld-2
PL/Ld-2

S = TPP, TPBC or MP; A’ = Tetr; Ig, derived
using k, =2 x 105 Lmol ! s, ;2 = 1.

S =PP, Ph a or BChl a; used kg = 365",
S =TPP; used kg = 36 57",

S=A.

=A.

= Zn(pc)(py)2-

v nh n v »n wn
[

1]

> > > P

7.86 Porphine-2,18-dipropanoic acid, 7,12-diethyl-3,8,13,17-tetramethyl-, dimethyl ester, cobalt(II) (CoMPDME)

ccl, 3.0x10°

295 PL/Ld-2

S = PAMPDME or MPDME; decay at 1588 nm;

decay at 1272 nm gave 3.5 x 10°.

7.87 Porphine-2,18-dipropanoic acid, 7,12-diethyl-3,8,13,17-tetramethyl-, nickel(II) (NiMP)

ccy, 2.0 % 107
CCl, 2x10°
CH,;COCHy/ H,0  1.0x10°
(95:5)

PL/Ld-2
MP/LI-12
PL/Ld-2

S = PdMP.
S ="TPP; used ky =36 5%,
S = PAMP.

91E134
91E134

82A412

82A421

79A010
T8E892
83E235
83E235
91E134
83E235
83E235
92E274
92E274

80ESS8

82A412
7T8E892
82A412

7.88 Porphine-2,18-dipropanoic acid, 7-[2-(dimethylamino)-2-oxoethyl]-8-ethyl-7,8-dihydro-3,7,12,17-tetramethyl, dimethyl ester, (Z) (CHLII)

CHCl, 2x 107 CL/LI-12 S=A;used ky=4.8 x10°s74, 90R006
7.89 Porphine-2,18-dipropanoic acid, 7-[2-(dimethylamino)-2-oxoethyl]-8-ethylidene-7,8-dihydre-3,7,12,17-tetramethyl, dimethyl ester (CHLI)

CDCl, 2.7x 108 CL/LI-12 S=Ajused ky=1.1x 10%s7%. 90R006

CHCl, 32x108 CL/LI-12 S=A;used ky=4.8x 10°s7%, 90R006
7.9¢ Porphine-2,18-dipropanoic acid, 8-ethenyl-13-ethyl-3,7,12,17-tetramethyl- (EVD)

DMAA 23 %107 PL/Ld-2 S=A. 92E274

DMAA-dy 2.2 %107 PL/Ld-2 S=A. 02E274
7.91 Porphine-2,18-dipropanoic acid, 8-ethenyl-13-ethyl-3,7,12,17-tetramethyl-, dimethyl ester (EVDDME)

DMAA 22x%107 PL/Ld-2 S=A. 92E274
7.92 Porphine-2,18-dipropanoic acid, 7-ethenyl-12-(1-hydroxyethyl)-3,8,13,17-tetramethyl- (HVD)

CH;CO,C,H; 9.7 x 10 PL/LG-2 S=A. 92E274

CH,COCH, 9.2 x 10° PL/Ld-2 S=A. 92E274

DMAA 1.4x 107 PL/Ld-2 S=A. 92E274

DMAA-d, 1.4x 107 PL/Ld-2 S=A. 92E274

DMF 13x107 PL/L4-2 S=A. 92E274
7.93 Porphine-2,18-dipropanoic acid, 7-ethenyl-3,8,13,17-tetramethyl- (VD)

DMAA 1.7 %107 PL/Ld-2 S=A. 92E274
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TasLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles. — Continued
~ Solvent k B (kafk) ’ T  Method Comment Ref.
(Lmol™ s1) (mol L) X
Porphine-2,18-dipropanoic acid, 3,7,12,17-tetramethyl-, dimethyl ester (DPDME)
CD;COCD; 6.9 x 10° PL/Ld-2 S=A. 92E274
CDCly 1.7x 107 PL/Ld-2 S=A. 92E274
DMAA-d, 1.1x 107 ‘ PL/Ld-2 S=A. 92E274
233 Porphine-2,18-dipropanoic acid, 3,7,12,17-tetramethyl-, nickel(I) (NiDP)
cal, 20x10° PL/Ld-2 S=MP. 82A412
= ‘%M : l‘orphiﬁe-z,ls-dipropanoic acid, 3,7,12,17-tetramethyl-, nickel{II), bis(piperidine)
© Y CCly c-CsHNH - 2.0 108 : PL/Ld-2 S=MP. 82A412
(30:20)
447 5-Porphinepropenoic acid, octaethyl-, ethyl ester (NTW)
MeOH 46x108 PL/Ld-2 S=zA. 90E491
488 [22]Porphyrin-(2.2.2.2), octaethyl-, (di-trans)
: " :CHg 8 x 10° PL/Ld-2 S = A; reversible energy transfer, kigyerse = 1.9%  92E555
10° Lmol™ 571,
349 _(26] Porphyrin
CHCl, 42x10 CL/LI-12 S=A;used ky=4.8x10°s7L, 90E530
7200 [26]Porphyrin-(2.4.2.4), 2,3,10,11,16,17,24,25-octaethyl-5,6,7,8,19,20,21,22-octadehydro-
-CeHg 1.2x 10 PL/Ld-2 S = ZnTPP. 92ES55
3 ?.iﬂ'l Pyrrol-2-one, 3,4-diethyl-1,5-dihydro-5-[(S-methylpyrrol-2-yl)methylene]-
CHCL 1.5x 10° CP/Ac-15 S = RBCE; used kg = 1.7 x 10* 571 k, derived 79F104
8.0x 108 (k) using ¢;o(S) = 0.36.
MeOH 8 x 10° CP/Ac-15 S=RB;used ky= 1.4 x 10%s”1; k, derived using ~ 79F104
2.1x10% (k) 015c(8) = 0.76.
':‘ 4402 Pyrrol-2-one, 3,4-diethyl-5-[(d-ethyl-3,5-dimethylpyrrol-2-yl)methylene}-1,5-dihydro-
CHCJ, 42x10° CP/Ac-15 S = RBCE; used kg = 1.7 x 10* s71; k, derived 78F701
32x10° (k) using d;,(S) = 0.36. 79F104
CICF,CCLF 7.5%10% (k) 293 CL/Ad-36 hi%h pressure Op; used kop =2.5x 10°Lmol™!  79A113
s,
CICF,CClLF 6.6 x 10° 293 PL/Ad-5 high pressure O,. 79A113
MeOH 2.7x10° CP/Ac-15 S=RB;used kg = 1.4 x 10° s7); k derived using ~ 78F701
1.4x10° (k) 0:5(8) = 0.76. 79F104
:?,!.03; Pyrrol-2-one, 5-[(3,5-dimethylpyrrol-2-yl)methylene}-4-ethyl-1,5-dihydro-3-methyl-
CHCl, 24x10° CP/Ac-15 S =RBCE; used kg = 1.7 x 10* s71; k, derived 79F104
1.6 x10° (k) using ¢;.(S) = 0.36.
MeOH 1.1x 10° CP/Ac-15 S =RD; used kg = 1.4 % 105 s71; & derived using ~ 79F104
6% 10% (k) 0:5c(S)=0.76.
) 7.},’104 Pyrrol-2-one, 5-[(4,5-dimethylpyrrol-2-y)methylene]-4-ethyl-1,5-dihydro-3-methyl-
CHCl, 2.5%10° CPlAc-15 S =RBCE; used kg = 1.7 x 10*s7¥; k, derived 79F104
1.7 x 10° (k) _ using ¢;o(S) = 0.36.
MeOH 2.3x10° CP/Ac-15 S =RB; used ky = 1.4 x 10° 571 k_derived using ~ 79F104
9x10% (k) 0ixc($)=076.
- 1105 Pyrrol-Z-one,3-ethenyl-S-[(4-ethyl-3,5-dimethylpynol-Z-yl)methylene]-1,5-dihydfo-4-methyl-
CHCl4 22x10° CP/Ac-15 S = RBCE; &, derived using ;,(S) = 0.36. 79F104
1.9 % 10° (k)
MeOH 3.1x10° CPlAc-15 S=RB;used ky=1.4x10° 57", 79F104

1.2x10° (k)
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TaBLE 7. Rate constants for the interaction of singlet oxygen with porphyrins, phthalocyanines and polypyrroles. — Continued

No. Solvent k B ky/ky T Method Comment Ref.
(Lmot™ s (mol L) (K)
7.106 Pyrrol-2-one, 4-ethenyl-5-[(4-ethyl-3,5-dimethylpyrrol-2-yD)methylene}-1,5-dihydro-3-methyl-
CICF,CCLF 6.7 x 108 (k) 293 CL/Ad-36 high pressure O,; used kg, =2.5% 10 Lmol™!  79A113
-1
s,
CICF,CCl,F 1x10° 293 PL/Ad-5 high pressure O,. T9A113
7.107 Pyrrol-2-one, 4-ethyl-1,5-dihydro-3-methyl-5-[(S-methylpyrrol-2-yl)methylene]-
CICF,CCL,F 3.4%10% (k) 293  CL/Ad-36 high pressure O,; used kg = 2.5 % 10° L mol™! T9A113
-1
s
7.108 Pyrrol-2-one, 5-[(4-ethyl-3,5-dimethylpyrrol-2-yl)methylene]-1,5-dihydro- .
CHCl3 4.4 x10° CP/Ac-15 S = RBCE; uscd kg = 1.7 % 10% 571; k, derived 79F104
3.0%10% (k) : using ¢;.(S) = 0.36.
CICF,CCL,F 7x 108 293 PL/Ad-5 high pressure O,. 79A113
CICF,CCL,F 7 % 108 (k) 293 (Cl/Ad-36 hi%h pressure O,; used kga = 2.5 X 10% L mol™! 79A113
s,
MeOH 2x10°8 CP/Ac-15 S=RB; used ks = 1.4 x 10° s7%; k, derived using ~ 79F104

1x10% (k) 935(S) = 0.76.
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TABLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines.

“Hy,

12

‘8;\‘

a4

16

87

BE

‘89

CHCl, 43x10’ 23x107*
‘Benzeneethanol, B-phenyl-a-pyrrolidinyl-

CeH 14x10°

CD;0D 6.5x10°

[11Benzopyrano[6,7,8-ijlquinolizin-11-one, 2,3,6,7-tetrahydro-
CgHg 8 x 10°

CP/A’c-16

CP/Pa-16

PL/Ld-2

CP/A’c-33

[11Benzopyrano[6,7,8-ijiquinolizin-11-one, 2,3,6,7-tetrahydro-9-methyl-

CeHg 8 x 10°

Benzenemethanamine (Benzylamine)

CH;CN 1.7x10%
EtOH <1x10°
MeOH 2.6 x10° 034
2-PrOH 9.6 x 10*

Benzenemethanamine, N,N-di(phenylmethyl)- (Tribenzylamine)

MeOH/ CgH, 14x1067 @)
(67:33)
1,1-Bipiperidine
CHg 1.7 %107
CF;CH,0H 24x10°
CH;CN 2.8x107
2-PrOH 3.2x10°
1,1°-Bipyrrolidine
CeHg 72% 108
CF;CH,0H 22x10¢
CH;CN 3.5x108
2-PrOH 1.8x10%
Brucine
CHCl, 39x108 26x107

8.10 - 1,4-Butanediamine, N-(3-aminopropyl)- (Spermidine)

CsHsN 1.0x 107 (k)

%11 1,4-Butanediamine, N,N-bis(3-aminopropyl)- (Spermine)

CsHsN 1.2 x 107 (k)

$.12 Butylamine

CHCl, 24x10°

EtOH <1x10°

- -8,13 - Butylamine, N,N-dibutyl-

¢-CgHj2 3% 10

273

298

73

CP/A’c-33

PL/Ld-2
CPIOc-23
CP/A’c-16
PL/Ld-2

CR/A’c-17

PL/Ld-2
PL/1Ld-2

PL/Ld-2

PL/Ld-2
PL/Ld-2
PL/Ld-2
PL/Ld-2

CP/A’c-16

CP/A’c-17

CP/A’c-17

CP/A’c-33

CP/Oc-23

PL/Ld-2

Solvent k B (kg'k) T Method Comment Ref.
(L mol™ s7%) (mol L) (K)
41 8-Azabicyclo[3.2.1]octan-3-ol, 8-methyl-, a-(hydroxymethyl)benzeneacetate (Atropine) )
S=A’=Rub; used ky=1x 10%s7L, 84F670
S=RB; A’=DPBF;used ky=4%x 10*s™; P= 89F238
Benzaldehyde.

Unpublished data, E. Oliveros, M.T. Maurette 89F238
and A. Braun. .

§=A’=Rub; used k3= 3.7 x 10*s7%; k. not 87F569

given.,

S=A’=Rub; used kg = 3.7 x 10*s7!; k not 87F569
given.

S=RB. 89E324
$=MB; A’ =2,5-DMF; No measurable effect. ~ 72F518
S=RB; A’ = DPBF; used ky=9.0x 10% 57", 736061
S=RB. 89E324

A’=Rub; used B =1.4x 102 mol L%, 10,*  80M378
from (PhO);PO5,

S=Ac. , 90E297
S=RB. 90E297
S=RB. 90E297
S=RB. 90E297
S=Ac. 90E297
S=RB. 90E297
S=RB. 90E297
S=RB. 90E297
S=A’=Rub; used ky=1x10%s7L. 84F670

S=A"=Rub;rel. to k=2.5x 10" Lmol™* s™* for 92R313
DABCO.

S=A’=Rub;rel. to k=2.5x10" Lmol! s~ for 92R313
DABCO.

S=A’=Rub;used kg=1.7x 10* s, ko =53x 777486
107 Lmol™ s7%,

S =MB; A’ = 2,5-DMF; No measurable effect. 72F518

S§=2-ACN. 90N078

1 Dhua Mham Daf Nata \inl 94 Na 2 1605
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TABLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
No. Solvent k Bkglk) - T Method Comment Ref.
L mol™ s (mol LY X
8.13 BRButylamine, N,N.dibutyl. — Continued
CHCl, 5.8x 10’ CP/A’c-33 S=A’=Rubjused kg=1.7x 10*s7T, kp=53x 777486
10’ L mol™' s7%,
EtOH <1x10° 273 CP/Oc-23 S = MB; A’ = 2,5-DMF; No measurable effect. ~ 72F518
8.14 Butylamine, N,N-dimethyl-
CeHg 44x108 PL/Ld-2 S=Ac. 89E324
CF,CH,0H 1.9 10° PL/Ld-2 S=RB. 89E324
CH,CN 2.7 %108 PL/Ld-2 S=RB, 89E324
CH;COCH, 3.5%x 108 PL/Ld-2 S=RB. 89E324
2-PrOH 4.5x107 PL/Ld-2 S=RB. 89E324
8.15 tert-Butylamine
MeOH 6.6x10° 0.14 CP/A’c-16 S=RB; A’=DPBF; used k; = 9.0x 10% s~ 736061
8.16 Chimasorb 944
Ce¢Hg/ MeOH 2.2x10° PL/A’d-8 S =MB; A’ = DPBF; k calcd. for repeating unit.  84A167 -
(80:20)
CHCly 3.2x10% 293  CP/A’c-33 S=A’=Rub;used kg=1.7x10*s7, kpy =53x  91P158
107 Lmol 571,
8.17 Cyclohexylamine
¢-CgHy, (mic) 4.6%107 313 CP/Ac-16 S=FI*; A’ = DPBF; used ky = 5.9 x 10* s7!; 80N021
DAP reverse micelles.
MeOH 29% 107 313 CP/A’c-16 S=F1*; A’=DPBF; used kg = 1.4 x 10° s, 8ONO021
MeOH 8.0x10* 11 CP/A’c-16 $=RB; A= DPBF; used kg =9.0x 10* s71. 736061
8.18 2.3-Diazabicyclo[2.2.1]heptane, 2,3-dimethyl-
CH,CN 5.5x 108 PL/Ld-2 S=RB. 00E207
8.19 1,4-Diazabicyclo[2.2.2]octane (DABCO)
1-BuOH 45x10° 0.012 CP/A’c-16 S =RB; A’ = DPBF; used kg = 5.2 x 10% 571, T2F514
C,H;CO,CH; 2.5x10° 293 PL/L4-2 S =Pzand 2-ACN. 92E220
CsHsN 3x 108 CP/IA’c-23 S=A’=Rub; used ky=60x10*s ky=4x 743112
107 Lmol ™! 57,
CsH N 32x107 CP/Oc-20 S =RB; A’ = (C,Hs)sN. 72F512
CsHsN 23x107 CP/Oc-21 S=RB; A’ =2M2P. 72F512
¢-CeHya 2.1x107 PL/Ld-2 S=2-ACN. 90NO78
¢-CgHy (mic) 5.0x 108 313 CP/A’-16 S=Fi*; A’ = DPBF; used kg = 5.9 x 10*s7; 80N021
DAP reverse micelles.
1,2-C¢H,Cl, MD/A’c23 A’ =Rub; meas. Bo/Ba =6.2. 68F285
CglIsBr 2.6 107 273 MD/A’c33  A’=Rub;used kg=1.3%10%c7} k. — 40107 737333
L mol™ s71; meas. K[ky/[A’]+ks]=02at[A7]
=15x%10"* mol L%,
C¢HsBr MD/A’c-23 A’ =DPBF; meas. Bo/By = 0.68. 68F285
CgHsCH, 24x 108 293 PL/Ld-2 S =Pzand 2-ACN. 92E220
C¢HCH; 22x 108 298 PL/Ld-2 S =TPP; AV4 =17 cm® mol™}; studied at 0.1-  91A271
120 MPa.
C¢HsCH; 2.1x108 PL/Ld-2 S=2-ACN; AH} =—TkJ mol"}; AS;=~126F  88A427
K™ mol™; E, = -4 kJ mol™!; studied at 183-363 - 84E066
K; pre-exciplex-equilibrium limit activation
parameters.
C¢HsCH, 67x108 CP/A’c-25 S=A’=Rub;used ky=1x10° s, kyr=1.7x 752063

108 Lmol™! 7L,
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TaBLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
< . Solvent k B (kg/k) T Method Comment Ref.
o L mollsh (mol L™ K)
§% . 1,4-Diazabicyclof2.2.2Joctanc (DABCO) — Continucd
' CgHsCH;. CP/A'c-23 S = A’ = Rub; meas. B/Ba = 0.23. 68F285
C¢HsCN 3.7x 108 298 PL/LA-2 S=MB; AVt =10 cm® mol™); studied at 0.1-  91A271
: 120 MPa.
CeHy 29x10° PL/Ld-2 S=2-ACN. 93N051
CeHs 29x 108 PL/Ld-2 S = TPP and ZnTPP. 92F251
CeHg 2.6 x 108 298 CP/AcA’c-23 S=A’=Rub;used ky=42x10*s™) k,y=42x  90F360
2.7x10% (k) 10’ Lmol ™' s™".
CeH, 26x 108 PL/Ld-2 S =2-ACN. 84E066
CeHs 14 %107 29x1073 CP/Ac-16  S=A’=12-Diphenyl4- 78F438
methylcyclopentalblquinoline; used kg = 4.2 X
10%s74,
CeHg 9.6x 107 CP/Pa20  §=ZnTPP; A’ =2M2P. 727028
C¢Hg/ MeOH 1.6 x 107 298 CP/P'a-20 S=MB; A’ =2M2F; used ks = 1.0x 10* s, B, 70F734
(80:20) =0.040 mol L™},
ccl, 47 %107 295 PL/Ld-2 S = PAMPDME or MPDME; decay at 1588 nm; ~ 80ES58
decay at 1272 nm gave 5 x 10’ Lmol ™} 571,
ccl, 7x10° MP/LI-12 S =PP,Phaor BPha; used k; =36 5. 79A010
ccl, 6.6 x 10° MP/LI-12 S = Ret; used ky = 3657, 79F463
78F700
CF;CH,0H 4.4 x10* PL/Ld-2 S=RB. , 89E324
CH,Cl, 8.3 x 107 298 PL/Ld-2 S =MB; AVf =~15 cm® mol™); studied at 0.1-  91A271
120 MPa. ,
CH,Cl/ MeOW/ 3.3 x 10’ 298 CR/A’c-32  A’=Rub;used ky=8x10%s"],k,,=73x107L 747341
CsH;N (90:5:5) ' mol™ s71; 10,* from (PhO);PO,.
CH,Cly/ MeOW/ 3.3 x10 298 CR/Ac32  A’=Rubjused ky=73x103s ky=7x10"L 727319
CsHN (94:3:3) . mot ™! s71; 10,* from (PhO), PO,
CH,CN 40x10° 298 PL/AA-2 S=MB; AVi=-11 cm® mol™}; studied at 0.1-  91A271
120 MPa.
CH,CN 5.5x10° 298 CP/Pa-17 S =DCA; A’ =2,3-Diphenyl-1,4-dioxene; used ~ 91A311
k> =17x10" Lmol™ s,
CH,CN 49x 108 PL/Ld-2 S=RB. 89E324
CH,CN 4.0x 108 PL/Ld-2 S=2-ACN. 84E066
CH,COCH;, 1.8x10% 298 PL/Ld-2 S =MB; AV =~15 cm® mol™; studied at 0.1-  91A271
120 MPa.
CH,;COCH; 3.8x10% PL/Ld-2 S=2-ACN. 84E066
CH,;COCH, 45x 108 PL/Ld-2 S = MPDME. 83E235
CHCl, 3.5x107 298 PL/LA-2 S =MB; AV{ =-19 cm® mol™!; studied at 0.1-  91A271
120 MPa.
CHCI, 1.8%107 CP/A’c 33 S=A’=Rub; used kg =1.7x 10* s}, k5 =53  88P313
: ‘ 107 Lmol ! 57,
CHCl4 5.8x 107 17x10™ CP/A’c-16 S=A"=Rub; used k=1 x 104571, 84F670
CHCl, 2.0x 107 PL/Ld-2 S = MPDEE or PAMPDEE. 81A327
CHCl, 47 x107 PL/Ld-2 S = MPDEE or PAMPDEE. 81E4T2
CHCY, 5.2x 107 CP/A’c-33 S=A’=Rub; used ky=1.7x10*s"], k=53 x 777486
107 Lmol™ 7,
cs, 1.7x107 CP/Pa20 °  S=ZnTPP; A’ =2M2P. 727028
CICF,CCLF 2.1x107 298 FP/Ld-2 S=Per, , 82A322
D,0 (mic) 1.4 x 108 294 PL/A'A-5 §=2-ACN; A’ = DPBF; 0.1 mol L™! SDS or SINO48
pD=74 CTAB.
EtOH 5.0x10° PL/Ld-2 S=2-ACN. 84E066

! Dhue Chom Ref Data. \nl. 24. Na. 2. 1995
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TABLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued

No. Solvent k B (kgfk) T  Method Comment Ref.
(Lmol's™h) (mol L) X)

8.19 1,4-Diazabicyclo[2.2.2]octane (DABCO) — Continued

EtOH 6.4%10° CP/P’a-19 S =RB; A’ =2,2,6,6-Tetramethyl-4-piperidinol;  80D076
used kyr =8 x 10° L mol™! 571, meas. kp/kyr = 8;
P’ = 2,2,6,6-Tetramethyl-4-hydroxypiperidine-1-
oxyl detected by esr.

EtOH 3.1x 107 CP/A’c-19 S=RB; A’ =Chl a; used kg =1 x 10° 571, 78F404

FoH 5.3x10° CP/Ac-23 S = RB; A’ = Hexamethylenedithiocarbamate; 727116
used ky=1x10*s7} k= 1.5x 10° Lot 574,
meas. ka/(ky + k[A]) = 58 at [A] = 4.48 x 1074

mol L™},
H,O 2.8 x 10 CP/P'a-19 3 =RB; A = 2,2,6,6-Tetramethyl-4-piperidinol;  80D076
pH=38 meas. ky/kar = 7; P = 2,2,6,6-Tetramethyl-4-
hydroxypiperidine-1-oxy! detected by esr.
i-octane/ MeOH/ 3.9 x 107 298 CR/A’c-32 A’=Rub; used kg =4.7x 10*s7, ko, =7.3x 107 747341
CsH;N (90:5:5) Lmol™! 575 10,* from (PhO);PO;.
i-octane/ MeOH/  3.5x 107 298 CR/A’c-32 A’ =Rub; used kg = 5.0x 1057, ko =7x 1071 727319
CsHN (94:3:3) mol ! 571 10,* from (PhO);PO;.
MeOH 54x 108 313 CP/Ac-16 S=FI*; A’ = DPBF, used ky= 1.4 x 10° s, 80N02t
MeOH 6.5x1073 CP/P'2-20 S = ZnTPP; A’ = 2M2P. 727028
MeOH 7.3%10° 0.012 CP/A’c-16 S=RB; A’ = DPBF; used kg = 9.0 x 10* s, 72F514
2-PrOH 3.6 x 10° PL/Ld-2 S=RB. 89E324
i-octane 3.0% 107 298 CP/A’c-23 S=A’=Rub;used ky=4.7x10%s7!, ky = 7.3x 747341

107 Lmol ™! 57

8.20 Dibenzo[de, glquinoline-2,9-diol, 5,6,6a,7-tetrahydro-1,10-dimethoxy-6-methyl- (Boldine)

CHCl4 2.4x107 42x10™ CP/Ac-16 S=A’=Rub;used ky=1x10*s7\. 84F670
8.21 Dibenzo[de,glquinoline-2,9-diol, 5,6,6a,7-tetrahydro-1,2,9,10-tetramethoxy-6-methyl- (Glaucine)

CHCl, 3.1x107 32x107* CP/A’c-16 S=A’=Rub; used ky=1x10% 571, 84F670
8.22 1,9:3,5-Dimethanocyclopentaldjcyclopentaj3,4][1,2]diazeto[1,2-a]pyridazine, decahydro-

CH,CN 2.8 x 108 PL/Ld-2 S=RB. 00E297
823 Ethanol, 2-(diethylamino)-

CHCl, 3.0x 10 CP/A’c-33 S=A’=Rub;used kg=1.7x10*s ko =53x 777486
10" Lmol™! 571,

8.24 Ethylamine, N,N-diethyl-

CsHsN 2.5%107 (k) CP/A’c-17 S=A’=Rub;rel. to k=2.5x 10’ Lmol™* s for 92R313
DABCO.
CsHsN 27x107 (B) CP/Oc-14,27 S=RB; A’ =2M2P. 72F512
CsHsN 2.9%107* (B CP/Oc-1427  S=RB; A’ =2M2P. 72F512
CsHsN 4.2 x107 CP/Oc-20 S =RB; A’ =2M2P. 72F512
¢-CgHj, {mic) 6.5x 10 313 CP/IA’c-16 S=F1%; A’ = DPBF; used k4= 5.9 x 10% s7; 80N021
DAP reverse micelles.
n-CeHyy 48x107" CP/A’c-16 S = A’ =Rub; k, not given. 87F639
CeHg 1.8x10% CP/A’c-16 S=A’=Rub; used kg =42 x 10*s7", 87F639
CF,;CH,0H 1.7x10* PL/Ld-2 S=RB. 89E324
CH;CN 33x 108 PL/Ld-2 S=RB. 89E324
CH,CN 2.0x 108 CP/A’c-16 S=RB; A’=DMA; used k; =33 x 10*s7L. 87F639
CH,COCH; 3.1x10% CP/A’c-16 S=RB;A’=DMA; used k;=38x 10%s7\. 87F639
CHCly 7.4 % 107 CP/A’c-16 S = RB; A’ = DMA; kg4 not given. 87F630
CHCl, 6.5 x 107 CP/A’c-33 S=A’=Rub;used kg=1.7x 10%s7 kyy=53x 777486

107 Lmol™! s,

LI TUORP _-— =
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TaBLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
::. \ Solvent B (kg/k) T Method Comment Ref.
Lmol! s (mol L) (K)
424 Ethylamine, N,N-diethyl- — Continued
EtOH 2.7 x10° (k) 0.31 () CP/Oc-19 S=RB;used ky=8.3x10* s} used (kfk) = 75F655
9.3.
HCONH, 7.9 % 108 CP/A’c-16 S=RR: A’=DMA; k; not given. 87F630
MeOH 1.3x107 CP/A’c-16 S=RB; A’ =DMA; used kg =2.0x 10% s, 87F639
MeOH 4.0x%10° 313 CP/A'c-16 S=F%; A’ = DPBF; used kg = 1.4 x 10°s. 80N021
MeOH 9.3x10° 97x1073 CP/A’c-16 S=RB; A’ = DPBF; used kg = 9.0 x 1057, 736061
MeOH 12x107 76x1073 CP/A’c-16 S=RB; A’ = DPBF; used kg =9.0x 10* 571, 72F514
MeOH/ CgH, 49x107%(@B) 298 CR/A%C-17 A’=Rub; used B2 =1.4x 103 mol L, '0,*  80M378
(67:33) from (PhQ);PO;.
2-PrOH 3.6x107 PL/Ld-2 S=RB. 89E324
k25 Ethylamine, N,N-diethyl-2-methoxy-
CHCl, 3.8x 107 CP/A’c-33 S=A’=Rub;used kg = 1.7x 1057, ko, =53 x 777486
10" Lmol ! 7.
%26 Ethylamine, 1,1-dimethyl-N,N-bis(2-hydroxyethyl)-
CHCl, CL1x10° CP/A’c-33 S=A’=Rub; used ky=1.7x10*s™, kyy=53x 777486
107 L mol ™' s7L,
427 Ethylamine, N-ethyl-
CsHsN 5% 10% (k) CP/A'c-17 S=A’=Rub;rel. to k=2.5x10’ Lmol~' s for 92R313
DABCO.
¢-CgHy, (mic) 3.1x10% 313 CP/Ac-16 S=Fi*; A’= DPBF; used ky = 5.9 x 10*s7F; 80N021
DAP reverse micelles.
n-CgH,, 48x10° CP/A’c-16 S = A’ = Rub; k4 not given, 87F639
CgHg 4.6x107 CP/A’c-16 S = A’=Rub; used ky=4.2x 104 s}, 87F639
CgH¢/ MeOH 2.4x10° 298 CP/A’c-20 S=RB;A’=c-CeHjp; used k=63 x10%s7!,  78F586
(75:25) Ba=3.1 mol L™\,
CH,CN 1.5 10° PL/L4-2 S=RB. 89E324
CH,CN 8.6 x 107 CP/A’c-16 S=RB:A’=DMA: used ks =3.3x 10*s7L. 87F639
CH;COCH, 1.0x 108 CP/A’c-16 S=RB; A’=DMA,; used ky= 3.8 x 10%s7". 87F639
CHCl, 12x107 CP/A’c-16 S=RB; A’= DMA; k, not given. 87F639
CHCl, 1.5x107 CP/A’c-33 S=A’=Rubjused ky=1.7x10*s7, kyy =53x 777486
10’ Lmol™ s7%.
HCONH, 2.3x 10% CP/A’c-16 $=RB; A"= DMA; k4 not given. 87F639
MeOH 2.2x 105 CP/A’c-16 S=RB; A’=DMA; used kg =2.0x 10*s7L. 87F639
MeOH 1.7x 10 313 CP/A%c-16 S=F%; A’= DPBF; used kg = 1.4 x 10°s7.. 80N021
MeOH 1.9 x 108 0.048 CP/A’c-16 S=RB; A’ = DPBF; used k; =9.0x 10*s71. 736061
MeOH/ C¢H, 40x104(@B) 298 CR/A%c-17 A’=Rub: used B2 =14x10 mol L™ 10, 80M378
(67:33) from (PhO);PO;.
2-PrOH 3.8x10° PL/Ld-2 S=RB. 89E324
8.28 Ethylamine, 1-methyl-
MeOH 4.6x10* 19 CP/Ac-16 S =RB; A’ = DPBF; used kg = 9.0 x 104571, 736061
8.29 Ethylamine, 1-methyl-N,N-(1-methylethyl)-
¢-CgHyy 8.8x10° PL/Ld-2 S=2-ACN. 9ONO78
CHCl, 1.8x 10° CP/A’c-33 S=A’=Rub;used ky=1.7x 10*s™), kpo=53x 777486
10’ Lmot™ 571,
830 Ethynediamine, tetraethyl-
CHCl, 3x108 CR/A’c-33 A’=Rub; used k; = 1.7x10*s™!, k, =53 x 107  81E003

L mol™ s71; 10,* from DMNO,.

I Dhve Cham Daf Nata \Ual 24 MA 9 100K
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TABLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
No. Solvent k B (kg/k) Method Comment Ref.
(L mol™ s7%) (mol L1

8.31 1,7-Heptanediamine, N,N-diethyl-

CHCl, 6.1x 107 CP/A’c-33 S=A’=Rub; used ky=1.7x10* s}, kp =53 x 777486

107 Lmol™ 57!,

8.32 Hexamethylenetetramine .

MeOH 1.9x10° 0.46 CP/A’c-16 S =RB; A’ = DPBF; used ky = 9.0x 10* 571, 736061
8.33 Hydrazine, 1,2-diethyl-1,2-dimethyl-

CH,CN 6.8x 107 PL/Ld-2 S=RB. 90E297
8.34 Hydrazine, 1,2-dimethyl-1,2-dibutyl-

CeHg 3.9%107 PL/Ld-2 S=Ac. 90E297

CH,CN 3.9x 107 PL/Ld-2 S=RB. 90E297
8.35 Hydrazine, 1,1-dimethyl-2,2-di(2,2-dimethylpropyl)-

CH,CN 1.3x10° PL/Ld-2 S=RB. 90E297
8.36 Hydrazine, 1,2-dimethyl-1,2-di(2,2-dimethylpropyD)-

CH,CN 53x10° PL/Ld-2 S=RB. 90E297
8.37 Hydrazine, 1,1-dimethyl-2,2-di(2-methylpropyl)-

CH,CN 22x107 PL/Ld-2 S=RB. 90E297
8.38 Hydrazine, 1,2-dimethyl-1,2-di(2-methylpropyl)-

CeHs 5.9 x 106 PL/Ld-2 S=Ac. 90E297

CH;CN 1.3x107 PL/Ld-2 S=RB. 90E297
839 Hydrazine, 1,2-dimethyl-1,2-dipentyl-

CgHg 9.3x 105 PL/Ld-2 S=Ac. 90E297

CH,CN 47x10 PL/LA-2 S=RB. 90E297
8.40 Hydrazine, 1,2-dimethyl-1,2-dipropyl-

CH,CN 4.4x%107 PL/Ld-2 S=RB. 90E297
8.41 Hydrazine, tetramethyl-

C¢Hg 1.8 x 108 PL/Ld-2 S=Ac. 90E297

CF,;CH,0H 1.2x 106 PL/Ld-2 S=RB. 90E297

CH,CN 1.9% 103 PL/Ld-2 S=RB. 90E297

2-PrOH 2.1x 10 PL/Ld-2 S=RB. 90E297
8.42 Hydrazine, tetra(methyl-d,)-

CH,CN 1.9x10® PL/Ld-2 S=RB. 90E297
8.43 Hydrazine, tetra(2-methylpropyl)-

CH,CN 3.0x10° PL/Ld-2 S=RB. 90E297
8.44 Hydrazine, 1,1,2-trimethyl-2-(2,2-dimethylpropyl)-

CH;CN 1.1x 108 PL/Ld-2 S=RB. 90E297
8.45 Hydrazine, 1,1,2-trimethyl-2-(2-methylpropyl)-

CgHg 6.8 % 107 PL/Ld-2 S=Ac. 90E297

CH;CN 9.6 x 107 PL/Ld-2 S=RB. 90E297
8.46 Methylamine, N,N-bis(2-hydroxyethyl)-

CHCl, 2.1x 10 CP/A’c-33 S=A’=Rub;used kg=1.7x10* s, kyy=53x 777486

10’ Lmol™! s,
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TaBLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
" Solvent k B (kg/k) -T  Method Comment ' Ref.
(L mol sl (mol L) X)

447 Methylamine, N,N-dimethyl-

° MeOH 1.3x10 6.7x1073 CP/A’c-16 S =MB; A’ = DPBF; used kg =9.0 x 10% 57!, 72F519
#A4% Phenethylamine
. ¢-CgHy, (mic) 4.0x 10’ 313 CP/A’c-16 S=FI*; A’=DPBF; used kg= 59 x 10*s™); 80N021
DAP reverse micelles.
MeOH 53x10 313 CPAc-16  S=F*; A’=DPBF;used k;=1.4x10°s7". 80N021
MeOH 1.5 CP/A’-16 ~ S=RB;A’=DPBF. 736061

449 - 4-Phenylbutylamine
MeOH 0.98 CP/A’c-16 S=RR; A’=DPRF. . 736061

830 3-Phenylpropylamine

MeOH 1.3 CP/Ac-16 S=RB; A’=DPBF. 736061
gLl ' Piperazine

¢-CgHy, 1.7x 108 PL/Ld-2 §=2-ACN. 90N078

MeOH 1.2x 108 0.073 CP/A’c-16 S=RB; A’ =DPBF; used kg = 9.0x 10* 571, 736061 .

‘482 1-Piperidinamine, N,N-dimethyl-
CH;CN 1.6x 108 PL/Ld-2 S=RB. 90E297

‘$.53 Piperidine

2-BuCH 1.0x 10¢ PL/L4-2 S=RB. . 89E324
CgHy/ MeOH 3.5%10° PL/Ad-8 $=MB; A’=DPBF. 84A167
(80:20)
CF,CH,0H 6.5x10° PL/Ld-2 S=RB. 89E324
CH;CN 56x107 PL/Ld-2 S=RB. 89E324
CH,COCH,4 7.8x 107 PL/Ld-2 S=RB. $9E324
CHC, 3.6x10° PL/Ld-2 S="TPP. 89E324
CHCl, 5.8%10° CP/A’c-33 S=A’=Rub;used kg = 1.7x 10*s™,, k=53 x 777486
107 L mol~! 71,

MeOH 9.2x 10° 0.098 CP/A’c-16 S=RB; A’ = DPBF; used kg = 9.0x 10*s7"., 736061
2-PrOH 9.1x10° PL/Ld-2 S=RB. 89E324

854 Piperidine, 4-amino-2,2,6,6-tetramethyl-
CgHy/ MeOH 1.8 x 108 PL/A’d-8 $=MB; A’ =DPBF. 84A167
(80:20)

8.55 Piperidine, 1-butoxy-2,2,6,6-tetramethyl-
CH,Cl, 3x10° CP/A’c-18 S=A"=Rubjused ky=7.3x 10357, kyy=7x  88F059
10’ Lmol™' s71,

; ‘8.56 Piperidine, 1-cyclohexyl-

MeOH 45x 107 20x1073 CP/Ac-16 S=MB; A’ = DPBF; used k3 = 9.0x 10*s7\. 72F519
8.57 Piperidine, 1,2-dimethyl-

C¢Hg/ MeOH 2.8x 107 PL/Ad-8 $=MB; A’ = DPBF. 84A167
(80:20)

) 8.58 Pipcridinc, 2,6-dimcthyl-
CgHy/ MeOH 1.2x10° PL/A’d-8 S=MB; A’ = DPBF. 84A167
(80:20) ‘
CHCl, 3.0x 10% CP/A’c-33 S=A’=Rubused kg = 1.7x10*s™ , kyy=53x 777486

10’ Lmol 7L,

ML h Abc P af RNaia Vel A4 Ala 5 400K
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TABLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
No. Solvent k Byl T  Method Comment Ref.
(Lmol!s7h) (mol L) (K)

8.59 Piperidine, 2-methyl-

C¢Hg/ MeOH 1.5%10° PL/A’d-8 S =MB; A’ =DPBF. 84A167
(80:20)
8.60 Piperidine, N-methyl-
CeHg/ MeOH 2.9x107 PL/A’d-8 S=MB; A’ = DPBF. 84A167
(80:20)
CHCl, 53x 107 CP/A’c-33 S=A’=Rub;used ky=1.7x10*s7! k,,=53x 777486
107 L mol™! s,

8.61 Piperidine, 1,2,2,6,6-pentamethyl-

C¢He/ MeOH 6.0x 10" PL/A’d-8 S=MB; A’=DPBF. 84A167
(80:20)
8.62 Piperidine, 1-(1-pyrrolidinyl)-
CH,;CN 2.6x 108 PL/Ld-2 S=RB. 90E297
8.63 Piperidine, 2,2,6,6-tetramethyl-
C¢Hy/ MeOH 40x 108 PL/A’d-8 §=MB; A’ =DPBF. 84A167
(80:20) :
CeHs 53x10° 0.061 CP/Pa-15 S=HA;used ky=32x10*s; P=2,266- 90R162
Tetramethylpiperidine-N-oxyl; P monitored by
est.
CH,Cl, 3.9x10° PL/Ld-2 S =TPP. 93E090
CH,Cl, 3.8x10° CP/A’c-33 S=A’=Rub; used k=73 x 10" Lmol™} s™';  84F199
k4 not given.
EtOH 1.6x10° 051 CP/Pa-15 S =BXP; used k; = 8.3 % 10%s7!; P=TEMPO 83F323
monitored by esr.
CH,Cl, 4%10° CP/A’c-18 S=A’=Rub;used ky=73x10°s"L, k,y=7x  88F059
10’ Lmol™' 571,
8.64 Piperidine, 2,2,6,6-tetramethyl-4,4’-[1,6-hexanediaminyl]bis-
C¢He/ MeOH 8.0 106 PL/A’d-8 S=MB; A’ =DPBF. 84A167
(80:20)
8.65 Piperidine, 2,2,6,6-tetramethyl-4,4’-[1,6-hexanediaminyljbis-, pelymer
CgHg/ McOII 3.6x107 PL/A’d-8 S = MB; A’ = DPBF; & calcd. for repeating unit. 84A1G7
(80:20)
8.66 1-Piperidineethanol, diester with [[3,5-bis(1,1-dimethylethyl)-4-hydroxyphenylimethyl]butylpropanedioic acid )
CgH¢/ MeOH 4.3x10° PL/A’d-8 S=MB; A" = DPBF. 84A167
(80:20) :
8.67 1-Piperidineethanol, 4-hydroxy-2,2,6,6-tetramethyl-, polymer with butanedioic acid (Tiauvin 622)
CgHg/ MeOH <1x10° PL/A’d-8 S =MB; A’ = DPBF; & calcd. for repeating unit. ~ 84A167
(80:20)
CHCl, 2x10° 293 CP/A’c-33 S=A’=Rub;used ky=1.7x10%°s, k=53 x  91P158
107 Lmol™ 571,

8.68 1-Piperidineethanol, 2,2,6,6-tetramethyl-
CHCI, <2x10° CP/A’c-33 S = A” = Rub; No measurable effect. 777486

8.69 1-Piperidineethanol, 2,2,6,6-tetramethyl-, acetate (ester)
CHCl, <2x10° CP/A’c-33 S = A’ = Rub; No measurable effect. 777486

8.70 Piperidin-3-ol, 1-methyl-

CsHg/ MeOH 2.5x 107 PL/A’d-8 S=MB; A’=DPBF. 84A167
(80:20)



tetramethylpiperidine N-oxyl; detected by esr.
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TABLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
%‘su Solvent k B (kg/k) - T Method Comment Ref.
(Lmot™!s71) (mol L1 (K)
:“»3;71 Piperidin-4-ol, 1-methyl-
h CgHy/ MeOH 2.0x 107 PL/Ad-8 $=MB; A’ = DPBF. 84A167
(80:20)
:5,72 Piperidin-4-ol, 1,2,2,6,6-pentamethyl-
' CgHg/ MeOH 6.0x 107 PL/A’d-8 $=MB; A’ = DPBF. 84A167
(80:20)
CHg/ BtOH 23x10° (k) 295 CP/PaA’c-17 S=RB;A’=Tetr;used k* =7x 10’ Lmol™! 757445
(89:11) s\ meas. k/k> =3.3x 10-5 P = nitroxide
radical.
CH,Cl, 5% 107 295 7 Method not given. 757445
CH,Cl, 52x107 1ax107 CP/A'c-19 S=A"=Tetr; used ks = 7.3 x 10% 571, 75F654
. CHCl, 3.3x107 CP/A’c-33 S=A’=Rub;used kg=1.7x10*s7 k,,=53x 88P313
10" Lmol™! 57,
. CHCly 9.2 x 10’ CP/A’c-33 S=A’=Rubjused kg=17x10*s7!, k,, =53x 777486
107 L mol™! 571,
8.73 . Piperidin-4-ol, 1,2,2,6,6-pentamethyl-, diester with [[3,5-bis(1 s1-dimethylethyl)-4-hydroxyphenyljmethyl]butylpropanedioic acid (Tinuvin 144)
C¢Hg/ MeOH 1.5x 108 PL/A’d-8 S=MB; A’ =DPBF. 84A167
(80:20)
‘844 Piperidin-4-oi, 1,2,2,6,6-pentamethyl-, diester with 1,10-decanedioic acid
CHCly 1.8x10% CP/A’c-33  S=A’=Rubjusedky=17x10*s7,kp=53% 83P313
107 Lmol ™! 57",
8.75 Piperidin-4-ol, 1,2,2,6,6-pentamethyl-, triester with nitriletriacetic acid
CHCl, 2.4%10° CP/A’c-33 S=A"=Rub;used kg=17x10*s7!, k,, =53x 88P313
107 Lmol™'s7\,
8.76 ‘Piperidin-4-ol, 1,2,2,6-tetramethyl-, phenylacetate ester (Fncatropine)
. CHCL 2 105 53x107 CP/IA’c-16 S=A’=Rub; used kg =1x 10% 571, 84F670
.77 Piperidin-4-ol, 2,2,6,6-tetramethyl- (TEMP-4-OH) ,
CgHg/ EtOH <1.0x 10° PL/A'd-8 S =MB; A’ = DPBF. 84A167
(50:50)
C¢Hg/ EtOH 2.9%10° (k) 295 CP/PaA’c-17 S=RB;A’= Tetr used k2 =7 % 107 L mol™* 757445
(89:11) s71: meas. k/k2 _41xm-5 P = TEMPOL.
- C¢Hg/ EtOH 5x10° 295 CP/A’c-23 S=RB;A'=Tetr;used kg=3x10* s, k=7 x 757445
(89:11) 10" Lmol™ s,
CHCl, 2.6%10° CP/A’c-33 S=A’=Rub; used kg = 1.7 x 10*s71, kA, 53x 88P313
10’ L mol ™ 57,
CHCL, <2.0x10° CP/A’c-33 S = A’ = Rub; No measurable effect. 777486
DMF 5.0x107 CP/Pa-15 S = Pt(phen)(Ns),; P = 4-Hydroxy-2,2,6,6- 90F196
tetramethylpiperidine N-0Xxyl; kq4 not given.
DMF 5.0% 107 MP/Pa-15 S=HP; used kg = 1.4 x 10° s7}; P=4-Hydroxy-  89F311
2,2,6,6-tetramethylpiperidine N-oxyl; esr
detection.
DMSO 52x10° 0.01 CP/Pa-15 $=GV;used kg =52 x 10*s™!; P= 4-Hydroxy- 89D112
2,2,6,6-tetramethylpiperidine N-oxyl; esr
detection.
EOH 8 x10° CP/Pa-15 5 =RB; used kg = 8 X 10" s7*; P = 4:Hydroxy- 80D076
2,2,6,6-tetramethylpiperidine N-oxyl; detected
by esr.
H,0 4x107 CP/Pa-19 S=RB;Q=N;;used ky=2x10° Lmol™ s!;  80D076
pH=8 meas. ky/k,s = 0.025; P = 4-Hydroxy-2,2,6,6-

A dnne
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TABLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
No. Solvent k B (kg'k) . T Method Comment Ref.
(Lmol™ s7 (mol L) X)
8.78 Piperidin-4-ol, 2,2,6,6-tetramethyl-, diester with 1,10-decanedioic acid (Tinuvin 770)
CgH¢/ MeOH <1x10° PL/A’d-8 S=MB,; A’=DPBF. 84A167
(80:20)
CHCl, 2x10° 293 CP/A’c-33 S=A’=Rubjused kg = 1.7x10*s, k. =53x  91P158
10" Lmol s,
CHCl, 1.5x10° CP/A’c-33 S=A’=Rub;used kg = 1.7x10* s}, k, =53 x  88P313
10’ Lmol™! 571,
8.79 Piperidin-4-ol, 2,2,6,6-tetramethyl-, ester with copolymer of styrene + methacrylic acid
CHCl, 82x10° 293 CP/A’c-33 S=A’=Rub;used kg=1.7x10*s™), k, =53 x 91P158
107 Lmol™!' 57!,
8.80 Piperidin-4-ol, 2,2,6,6-tetramethyl-, triester with nitrilotriacetic acid
CHCl, 1.9x10° CP/A’c-33 S=A’=Rub;used ky=1.7x10*s!, k,, =53x 88P313
107 L mot™! 571,
8.81 Propanenitrile, 3-(diethylamino)-
CHCl, 2.7x 107 CP/A’c-33 S=A’=Rub;used kg=1.7x10* s\, k, =53 x 777486
107 Lmol™! 571,
8.82 1-Propanol, 3-(dimethylamino)-
CeHg 6.8 %107 PL/Ld-2 S=Ac. 89E324
CF,CH,OH 1.8 % 10% PL/Ld-2 S=RB. 89E324
CH;CN 14x 108 PL/Ld-2 S=RB. 89E324
CH;COCH; 1.9x 10® PL/Ld-2 S=RB. 89E324
8.83 1-Propen-l-amine, N,N,2-trimethyl-
CeH, 48x10° (k) CP/Ac,A'c-17  S=ZnTPP; A'=TME; used k» =48 x10'L  75F656
mol™ s7; meas. k,/kl.A =10.
CgH¢/ CH;CN CP/Ac,A’c-17 S =ZnTPP; A’ = TME; meas. k/k = 9.4, 75F656
(5:95)
CgHg/ CH;CN CP/Ac,A’c-17 S =ZnTPP; A’ = TME; meas. k/k™ =7.8. 75F656
(80:20) .
C¢H¢/ DMSO CP/Ac,A’c-17 S =ZnTPP; A’ = TME; meas. k/k2 =9.1. 75F656
(20:80) g
C¢H¢/ DMSO CP/Ac,A'c-17 S =ZnTPP; A’ = TME; meas. k/k> = 7.6. 75F656
(60:40) )
CgHy/ DMSO CP/Ac,A’c-17 S = ZnTPP; A’ = TME; meas. k/k* = 11. 75F656
(80:20)
C¢H¢/ MeOH CP/Ac,A’c-17 S =2ZnTPP; A’ = TME; meas. k/k* =2.9. 75F656
(30:70)
C¢Hg/ MeOH CP/Ac,A'c-17 S =ZnTPP; A’ = TME; meas. k/k> =2.2. 75F656
(5:95)
CgHg/ n-CsHjy CP/Ac,Ac-17 S = ZnTPP; A’ = TME; meas. k/k* =7.1. 75F656
(5:95)
8.84 Propylamine
CHCl, 2.3x10° CP/A’c-33 S=A’=Rub;used ky=1.7x10*s, ky=53x 777486
10" Lmol™ 571,
8.85 Propylamine, 2-methyl-
CHCl, 41x10° CP/Ac-33  S=A’=Rub; used k;=1.7x10*s™! ky=53x 777486
107 L mol™! 57,
8.86 Propylaminc, N-propyl-
c-CgHjy 9.7 % 108 PL/Ld-2 S$=2-ACN. 90NO78
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TABLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
Solvent k B (ky'k) -T Method Comment Ref.
(L mol™' s7%) (mol L™ )
‘1;51{. Propylamine, N-propyl- — Continued
CHCL 1.8x 107 CP/A’c-33 S=A’=Rub; used ky= 1.7x10*s kyy =53 x 777486
107 L mol ™! 571,
42X Propyn-1-amine, N,N-diethyl-
CHCl, 2x108 CR/Ac-33 A’=Rub; used k; = 1.7 x 10*s7, k. =53 x 107  81E003
Lmol™! s7; '0,* from DMNO,.
‘448 Pyrazolo[1,2-a][1,2]diazepine, hexahydro-
CH,CN 7.1x 108 PL/LA-2 S=RB. 90E297
~{L§‘iv Pyrazolof1,2-alpyrazole, tetrahydro-
CH;CN 7.7% 10 PL/Ld-2 S=RB. 90E297
%9  Pyrazolo[1,2-alpyrazole, tetrahydro-2,2,6,6-tetramethyl-
‘ CeHg 1.8x10° _ PL/Ld-2 S=Ac 90E297
CH,CN 1.3x10° PL/Ld-2 S=RB. 90E297
‘#41 Pyridazine, hexahydro-1,2-dimethyl-
CH,CN 4.6x 108 PL/Ld-2 S =RB. 90E297
‘892 Pyridazino[1,2-a]pyridazine, octahydro-
CeHg 2.8x 10} PL/Ld-2 S=Ac. 90E297
CF,CH,0H 2.5x10° PL/L4-2 S=RB. 90E297
CH,CN 2.9x108 PL/Ld-2 S=RB. 90E297
2-PrOH 74x107 PL/Ld-2 S=RB. 90E297
%93 Pyridine, 3-(1-methyl-2-pyrrolidinyl)- (Nicotine)
CH,CN/ D,0 5.9 %107 (k) PL/A'd-5 §=2-ACN; A’ = DPBF; k.= 0 estd. from lack of  81A191
(30:20) formation of O,™, detd. from buildup of radical
anion in soln. contg. (2-20) X 1075 mol L™! 1,4-
benzoquinone in CH;CN/D,0O (1:4).
CHCl,4 3.8 %107 S 26x107* CPIA’c-16 S=A’=Rub;used ky=1x10%s7. 84F670
MeOH 0.23 288 CP/Oc-? § =RB; A’ = o-Terpinene; meas. ky/k, = 5.4. 587004
“#.94 Pyridine, 1,2,3,6-tetrahydro-1-methyl-4-phenyl-
D,0 3.1 x 104 FL/Ld-2 S = MB; P — N-Mcthyl-4-phenyl-2,3- 91R251
dihydropyridinium.
"8.95 1-Pyrrolidinamine, N,N-dimethyl-
CH3CN 5.6 x 10° PL/LG-2 S=RB. 90E297
896 Pyrrolidine
¢-CgH;; (mic) 1.9x 108 313 CP/A%-16 S=FI*; A’=DPBF; used k= 5.9 x 10%s7%; 80N021
DAP reverse micelles.
CF,CH,0H . 15x10* PL/Ld-2 S=RB. 89E324
CH,CN 1.4x 108 PL/Ld-2 S=RB. 89E324
MeOH 6.5x 10 313 CP/A%c-16 S =FI*; A’ =DPBF; used k= 1.4 x 10° 5%, 80NO021
MeOH 2.1 x 108 0.042 CP/A’c-16 $=RB; A’ = DPBF; used k3= 9.0x 104571, 736061
2-PrOH 2.2 x 10° PL/Ld-2 S=RB. 89E324
© 897 Quinuclidine
MeOH 1.8x 108 0.051 CP/A’c-16 S =RB; A’ = DPBF; used k; = 9.0x 104 s, 736061
8.98 Reserpine
CHCl, 27x107 3.8x107 CPIAc-16  S=A’=Rubjused ky=1x10*s71. 84F670

1 Alcie Abce Maf Nada Val A4 AMaA 2 400K



828 WILKINSON, HELMAN, AND ROSS
TABLE 8. Rate constants for the interaction of singlet oxygen with aliphatic and alicyclic amines. — Continued
No. Solvent k B (ka/k) T Method Comment Ref.
(L mol™ s7h (mol L) (X)
8.99 Strychnine
CeDg 8.8x 108 PR/LA-2 S=2-ACN. 89E113
C¢HsCH,4 9.3x10% PL/Ld-2 S=2-ACN; AHi =4 kI mol}; AS§ =—77JK™!  88A427
mol™}; E, = 7 kJ mol™!; studied at 183-363 K. 84E066
CeH 9.0x 10 PL/Ld-2 S=2-ACN. 93E248
C¢Hg 1.0x10° (k) PL/Ld-2 S =2-ACN; comparison with TME shows 84E066
strychnine 10 times less reactive, therefore k is at
least 99% kg.
CH;3;CN 6.4 x 108 PL/Ld-2 §=2-ACN. 84E066
CH;COCI]3 9.4x108 PL/1d-2 S =2-ACN. 84E066
CHCl, 2.4 x 108 43x107 CP/A’c-16 S =A’=Rub; used ky=1x10%s7%. 84F670
EtOH 1.1x 108 PL/Ld-2 S =2-ACN. 84E066
8.100 Vincamine
CHCl, 43x10 23x107 CP/A’c-16 S=A"=Rub; used ky=1x10%s7". 84F670
8101 Vobasan-17-oic acid, 19,20-dihydre-3.0oxo-, methyl ester, (200) (Dregamine)
CeHg 1.5x 107 CP/Ac-15 S = ZuTPP. 78F474
MeOH/ C¢Hg 2.0x1073 CP/Ac-15 S = ZnTPP. 78F474

(67:33)
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TABLE 9. Rate constants for the interaction of singlet oxygen with aromatic amines.

M, Solvent B (ky/B T  Method Comment Ref.
(Lmol™s7h) (mol L) K)
v.{ Aniline
EtOH CP/A'c-20 S = Eos,Ery, or RB; A’ = TME; meas. kp/kp = 717299
3.0.
EtOH CP/Ac-20 S=A; A’= TME; meas. kylkyr = 2.7. 717299
¢-CgH,5 (mic) 3.9x10 CP/A’c-16 S=FI*; A’= DPBF; used kg = 5.9 x 10*s71; 80N021
DAP reverse micelles. _ »
MeOH 2.0x10° CP/A’c-16 S=FI*; A’ = DPBF; used ky = 1.4 x 10571, 80N021
1eOH/ CgHg 1.5x 107 298 CR/A’c-17  A’=Rubjused By =14x103mol L7} 10,  80M378
(67:33) from (PhO);PO;.
9.2 Aniline, 4-bromo-N,N-dimethyl-
MeOH 2x107 PL/A’d-8 S=MB; A’ = DPBF. 74F640
MeOH 3x107° CP/A'c-16 S=RB; A’ = DPBF, 736061
. 9.3 Anilinc, 3-chloro-N,N-dimethyl-
MeOH 1.1x10° PL/AG-8 S=MB; A’ = DPBF. 74F640
MeOH 71%x107 CP/A’c-16 S=RB;A’=DPBF. 736061
44 Aniline, 4-chloro-N,N-dimethyl-
MeOH/ H,0 3.6x107 308 CR/A’c-16 A’=DPBF;used kg =2.8x10°s71; 10,* from  83A094
(50:50) MNPO,.
8.5 Aniline, 3,4-dimethoxy-N,N-dimethyl-
MeOH/ H,0 8.8x 10° 308 CR/A’c-16 A’ =DPBF;used kg =2.8x 10°s7!; 10,* from  83A094
(50:50) MNPO,.
{%6 Aniline, N,N-dimethyl-
CsHgN 1.0x10® 59x 107 CP/QOc-20 S=RB; A’ =2M2P; used ky=3.1x 10*s7), B, 757166
=0.043 mol L1,
¢-CgH; (mic) 3.3x107 CP/A’c-16 S=FI%; A’ = DPBF; used k4 = 5.9 x 10* s7); 8ON021
DAP reverse micelles. )
CH;CN 4.8x 108 PL/Ld-2 S=RB. 89E324
MeOH 12x10° CP/A’c-16 S=Fi*; A’=DPBF;used ky=1.4x10°s™., . 80NO21
MeOH 0.029 CP/A’c-? S=RB; A’ = 2,5-DMF; solvent ?. 777055
MeOH 1.2x 108 76x 107 CP/A’c-16 S=RB; A’=DPBF; used ky=9.0x 10*s7.. 736061
MeUH 7.3 x 107 PL/A"d-8 S=MB; A= DPBF. 737014
MeOH/ CgHg 22x1073 298 CR/Ac-17  A’=Rubjused By =14x10"mol L7';'0,*  80M378
67:33) from (PhO);PO;.
McOH/ H,0 3.6 = 107 308 CR/A’c-16 A’=DPBF, uscd k3 =2.8 x10°s™"; '0y* um ~ 83A094
(50:50) MNPO,.
2-PrOH 1.7x107 PL/Ld-2 S=RB. 89E324
g 9.7 ) Aniline, N,N-dimethyl-4-nitroso-
H,0 6.8 x 107 (k) 298 CP/Ac-14 S=H,TPPS*; used kg =2.5x10°s;; E; =159  91R053
KJ mol™!; log(A) = 10.6; studied at 288-318 K;
used $,(S) = 0.7, phosphate buffer contg. 1.6%
NaCl.
98 Aniline, N,N-diphenyl- (Triphenylamine)
C¢HsCH, 1.6 x 10° 293 PL/Ld-2 S = RBEE(By;N); Pz also used as S. 92E220
99 Aniline, 4-(ethoxycarbonyl)- (Ethyl 4-aminobenzoate) )
CHCly 8x 10 CP/Ac-33  S=A’=Rubjused ky=1.7x10%s7, ky=53x  80A041

107 Lmol sl -

I Plun Alhave NaZ Mada Val AA Ma A 4nnc
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TaBLE 9. Rate constants for the interaction of singlet oxygen with aromatic amines. — Continued
No. Solvent k B (kglk) T Method Comment Ref.
(L mol™! s™) (mol L™) K)

9.10 Aniline, 4-formyl-N,N-dimethyl- (4-(Dimethylamino)benzaldehyde)

CHCl, 1.1x 10 CP/A’c-33 §=A’=Rub; used kg=1.7x 10* s\, ko =53x  80A04!
10’ Lmol 1571,
MeOH 1x10° PL/A’d-8 S =MB; A’ = DPBF. 74F640
MeOH 0.037 CP/A’c-16 §=RB; A’=DPBF. 736061
9.11 Aniline, 2-methoxy-N,N-dimethyl-
MeOH/ H;0 3.2x10% 308 CR/Ac-16  A’=DPBFused ky=2.8x10°s7!;10,*from  83A094
(50:50) MNPO,.
9.12 Aniline, 3-methoxy-N,N-dimethyl-
MeOH 4.8 x 107 PL/A’d-8 S=MB; A’ = DPBF. 74F640
MeOH 2x 1073 CP/A’c-16 $=RB; A’=DPBF. 736061
MeOH/ H,0 8.4x10 308 CR/A’c-16 A’ =DPBF; used kg =2.8 x 10°s7%; 10,* from  83A094
(50:50) MNPO,.
9.13 Aniline, 4-methoxy-N,N-dimethyl-
MeOH 2x 108 PL/A’d-R S=MB: A’=DPBF. T4F640
MeOH 5x 107 CP/A'c-16 $=RB; A’=DPBF. 736061
MeOH/ H,0 4.4 x10° 62x107* 308 CR/A’c-16 A’=DPBF;used k; =2.8 x 10°s7%; 10,* from  83A094
(50:50) MNPO,.
9.14 Aniline, N-methyl-
¢-C¢Hy (mic) 55x107 : CPIAc-16 S=FI%; A’ = DPBF; used kg = 5.9 x 10*s7}; 80N021
DAP reverse micelles.
MeOH 8.0x 108 CP/A’c-16 S=FI*; A’ =DPBF; used ky= 1.4 x 10° 57}, 80N021
MeOH 2.7 %107 34x1073 CP/Ac-16 S =RB; A’ = DPBF; used k4 = 9.0 x 10 s7L. 736061
MeOH/ C¢Hg 53x107 298 CR/A’c-17 A’=Rub; used B =14x103 mol L7!; '0,*  80M378
(67:33) from (PhO);P0;.
9.15 Aniline, N,N,2,4,6-pentamethyl-
MeQH/ H,0 15%108 308  CR/A’c-16 A’=DNPRF used k; =28 x 105 1 l0* from  83A094
(50:50) MNPO,.
9.16 Aniline, N-phenyl- (Diphenylamine) )
MeOH . 6.1 % 106 0.015 CP/Ac-16 S =RB; A’ = DPBF; used kg = 9.0 x 104571, 736061
MeOH/ C¢Hg 54x107 298 CR/Ac-17  A’=Rubjused By=14x10"molL7;'0,*  80M378
(67:33) from (PhO);PO;.
9.17 Aniline, N,N,2,4-tetramethyl-
MeOH/ H,0 13x108 308 CR/AC-16  A’=DPBF;used k;=2.8x10°s7};'0,* from  83A094
(50:50) MNPO,.
9.18 Aniline, 4-(1,1,3,3-tetramethylbutyl)-N-{4-(1,1,3,3-tetramethylbutyl)phenyi]}-
CgHy/ EtOH 2.6 x 10* (k) 295 CP/PaA’c-17 S=RB;A’=Tetr; used k* =7 x 10" L mol™ 757445
(89:11) - 57} meas. k/kY =3.7 x 107 P = nitroxide
radicals.
C¢Hy/ EtOH 7.3% 108 295 CP/A’c-23 S=RB; A’ = Tetr; used kg =3 x 1057, k=7 x 757445
(89:11) 107 L mol ™! s7%; A” = Ni(II)
dibutyldithiocarbamate. used kp» = 1.6 X 10°L
mol ! sl

9.19 Aniline, N,N4-trimethyl-

MeOH 1x 108 PL/A’d-8 S=MB; A’ = DPBF. 74F640
MeOH 55x107* CP/A’c-16 S=RB;A’=DPBF. 736061
MeOH/ H,0 1.1x 108 308 CR/A’c-16 A’ =DPBF; used kg =2.8% 105 571, 10,* from  83A094

(50:50) MNPO,.
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TasLE 9. Rate constants for the interaction of singlet oxygen with aromatic amines. — Continued
Nﬁ Solvent k B (kg/k) T Method Comment Ref.
(Lmot™!s7h (mol L) (K)
420 Anthracenamine, N-methyl-9,10-diphenyl-
CeHs 3.5x 108 12x107 298 CP/Ac-16 S = A; A’ = 1,2-Dithiolane-3-pentanoic acid; 757558
used kg =4.2x 10*s7%,
321 Benzoic acid, 4-(dimethylamino)-, ethyl ester
CHCl, 6x10° CP/A'c-33 S=A’=Rub; used kg =1.7x10*s7!, k, =53x  80A041
10’ Lmol ! s,
422 Benzonitrile, 4-(dimethylamino)-
MeOH 57x10° PL/A’d-8 § =MB; A’ = DPBF. 74F640
MeOH 0.050 CP/A’c-16 $=RB; A’= DPBF. 736061
423 Biphenyl, 4,4’-diamino-
EtOH 3.0x10° 273 CP/Oc-23 S=MB; A’ = 2,5-DMF; used kg =7.9 x 10*s,  72F518
kar=53x 108 Lmol™ s7}; k caled. in [812251].
424 Naphthalene, 2-amino-
EtOH 9.6x10% 273 CP/Oc-23 S=MB; A’ =2,5-DMF; used kg =7.9x 10*s™!,  72F518
ka=53x10° Lmol™ s71; k caled. in [81Z251).
425 o-Phenylenediamine
EtOH 34x10° 273 CP/Oc-23 S=MB; A’=2,5-DMF; used ks =7.9x 10*s™!,  72F518
ka=5.3x10% L mol™' s7%; k caled. in [81Z251].
926 o-Phenylenediamine, N,N,N',N'-tetramethyl-
' MeOH/ H,0 1.1x10° 308 CR/A’c-16 A’ =DPBF; used kg =2.8x10°s7}; 10,* from  83A094
(50:50) MNPO,.
4,27 m-Phenylenediamine, N,N,N',N'-tetramethyl-
MeOH/ H,0 7.4x10°8 308 CR/A’c-16 A’=DPBF; used ky=2.8 x 10°s71; 10,* from  83A094
(50:50) MNPO,.
928 p-Phenylenediamine, N-cyclohexyl- N'-phenyl-
EtOH 59x%10° 273 CP/Oc-20 $=MB; A’ =2,5-DMF; used k; =7.9x 10*s™!,  72F518
kar=5.3%10% Lmol™ s71; k caled. in [812251].
EtOH 1.1x 101 273 CP/Oc-20 S=MB; A’=2,5-DMF; used k, =23 x105L  72F518
mol ! s7}; meas. kpfk, = 47; k caled. in
[8122511.
9.29 p-Phenylenediamine, N,N'-diphexyl-
EtOH/ CHCl, 22x 108 310 CR/LI-12 used kg = 1% 10° s71; 10,* from NDPO,. 90A184
(50:50)
9.30 p-Phenylenediamine, N-(1-methylethyl)-N"-phenyl-
n-CiHag 4.0x10% 298 MD/A’c-33  A’=Rub;used ky=9.0x10%s7], k=73 107 747341
Lmol™! s,
EtOH 6.7x10° 273 CP/Oc-23 S=MB; A’ =2,5-DMF; used ky=7.9 x 10*s™!,  72F518
kar=5.3x10% Lmol™ s71; k caled. in [812251).
i-octane 2.1x108 298 CP/A’c-23 S=A’=Rub; used ky=4.7x 10*s7], ko, =7.3x 747341
107 Lmol™' s,
i-octane 3.3x 108 CP/A’c-23 S=A’=Rub;used ky=4x10*s™!, ko =7x 107 732066
Lmol sl
931 p-Phenylenediamine, N,N,N',N'-tetramethyl-
H,0 ~3x10° (k) PL/Pa-14 S =Ery; used kg =3.3x10°s™}; P=[TMPD]'*;  82A080
used 0,(Ery) = 0.68.
MeOH 1x10° PL/A’d-8 S=MB; A’ = DPBF. 7AF640
MeOH 1.5x107* CP/Ac-16 S=RB; A’ =DPBF. 736061
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TaBLE 9. Rate constants for the interaction of singlet oxygen with aromatic amines. — Continued
No. Solvent k B Gkgtk) T Method Comment Ref.
(Lmol™ts7h) (mol L) (K)
9.31 p-Phenylenediamine, N,N,N',N'-tetramethyi- — Continued
MeOH/ H,0 1.8x10° 15x107 308 CR/A’c-16 A’ =DPBF; used kg =2.8x 10° 571, 10,* from  83A094
(50:50) MNPO,.
.32 Phenylhydrazine
CsHsN 1.4x 108 () PL/Ld-2 S = TPP, MPDEE or PdMP; meas. ¢, = 0. 80A398
CClL, 8.6 x 108 PL/Ad-2 S = MPDEE. 80A39%
CH,;COCH;, 9x 107 (k) PL/LA-2 S =TPP, MPDEE or PAMP; meas. ¢y, = §a. 80A39%
CHCl3 7.5% 108 PL/Ld-2 S = TPP, MPDEE or PAMP. 80A398
$.33 Phthalazine-i,4-dione, 5-amino-2,3-dihydro- )
H,0 9.3 x 108 CL/LI-12 S=RB;used kg=2.4x 10571 90F502
pH=10.1
H,0 1.4 x10° CL/LI-12 S=RB;used kg = 2.4 x 10°s71. 90F502

pH=7.1
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TABLE 10. Rate constants for the interaction of singlet oxygen with amino acids, peptides and proteins.
Solvent k B (ky'k) T Method Comment Ref,
(Lmol sl (mol L™ X)
4.1 . Alanine
’ D,0 2% 10% (k) 293 CL/Ad-35 used kg =2.9 x 10* s7!; high pressure O, (0.195  79A112
pD=384 mol L").
D0 13x10° 295 CL/A’d22  A'=BR%;uscd kg=2.9 x 10*s7"; high prossurc 757147
pD=8.1 O,; recalc. [79A112].
H,0 3.0x 107 310 CR/LI-12 used kg =3.2 x 10°s7%; soln. cont. 5x 1074 mol ~ 92M228
pH=106 L! CoCl,, lO;* from autoxidation of
oxytetracycline.
H,0/ MeOH <1x 107 PL/A’d-5 $=MB; A’ = DPBF. 72F516
(50:50)
‘4 P-Alanine
H,0 283 CP/A’c-17 S =RB; A’ = BHMF; meas. k/k* = 0.82; 88R064
pH=7.0 sensitizer immobilized on glass beads. i
483 p-Alanine, L-histidyl-
H,0 283 CP/A’c-17 S = RB; A’ = BHMF; meas. k/k* =0.77; 88R064
pH=7.0 sensitizer immobilized on glass beads.
164  Albumin
D,0 2% 108 PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl ain 86F149
micelles contg. Triton X-100; average for bovine
or human serum albumin.
D,0 5x10°8 PL/Ld-2 S = SnTPPSCL,*; Soln. contg. 2x 103 mol L™ 90A022
pH=7 phosphate buffer and 1% NaCl wt/wt; human
serum albumin.
.05 Aposuperoxide dismutase
D,0 1.1x10° 295 CP/A’d-22 S=MB; A’=BR”; used kg = 5.0x 10571, 757147
pD=38.1
D,0 2.5x%10° 295 CL/A'd-22 A’ =BR”; used kg = 5.0 x 10* s~; high pressure 757147
pD=8.1 0,.
10.6 Arginine
H,0 <1x 108 298 CP/Oc-19 S = Phenosafranine; No measurable effect. 78A360
pH=7.1
“10,7- Carbonic anhydrase ‘
D,0 8.0x 108 295 CL/A’d-22 A’ =BR%; used kg = 5.0 x 10* s™'; high pressure 757147
pD =8.1 02.
D,0 6.5x 10 295 CP/A’d-22 S=MB; A’=BR*; used kg =5.0x 10* s, 757147
pD=8.1
108 Cytochrome b
H,0 1.4x 108 CP/Ac,Oc-18  S=RB; A'=His; used k4 =4.5x 1055, ko=1 90R212
pH=74 x 108 L moi~! s%; in submitochondria particles.
109 Cytochrome C (ferro)
CH,CN/ D,0 49x10° PL/A’d-5 $=2-ACN: A’ = DPBF. 80R072
(80:20)
H,0 56x 108, CP/Ac,Oc-18 S=RB;A’=His;used ky=45x10°s7 k=1 90R212
pH=74 : x 108 L moi™! 57Y; in submitochondria particles.
10.10 Cytochrome C oxidase
H0 1.0x 108 CP/Ac,0c-18  S=RB; A'=His; used kg =4.5x10°s", ky =1  90R212
pH=74 % 103 L mol™! s’l; in submitochondria particles.
10.11 Dehydrogenase, 3-hydroxybutyrate
H,0 6.1x10° CP/Ac,Oc-18 S=RB; A’=His; used ky=4.5x10°s7, kyy=1 90R212
pH=74 x 108 L mol™! s71; in submitochondria particles.

1 Alcen Alhawe Bai Nada Mal 94 Na 92 1008
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TaBLE 10. Rate constants for the interaction of singlet oxygen with amino acids, peptides and proteins. —— Continued
No. Solvent k B kg/k) T Method Comment Ref.
(L mol™ s (mol L) ®)
10.11 Dehydrogenase, 3-hydroxybutyrate — Continued
H,0 12x10° 295 CP/Ac,A’c-16 S = AlCl(tspc); A”= DPBF; estd. [102*] from 87R074
pH=72 DPBF consumption in MeOH; k4 not given;
enzyme inactivation rate in suspension of sub-
mitochondria particles.
10.12 Dehydrogenase, nicotinamide adenine dinucleotide (reduced)
H,0 1.7x 108 CP/Ac,Oc-18  S=RB; A’ =His; used kg=4.5x10° s, kp=1  90R212
pH=74 x 108 L mol™! s7; in submitochondria particles.
10.13 Dehydrogenase, succinate
H,0 1.4 % 10° CP/Ac.Oc-18  S=RB; A’=His; used ky=45x10°s, k=1 90R212
pH=74 x 108 L mol~! s7!; in submitochondria particles.
10.14 Dismutase, superoxide
D,0 8.2 108 205 CP/A’d-22 S=MR; A’=BR?; used kg =5.0x 10*s71. 757147
pD=8.1
D,0 2.6x10° 205 CL/A’d-22  A’=BR%;used ky=5.0x 10*s7!; high pressure 757147
pD=8.1 0,.
H,0 27%10° CL/LI-12 S=RB;used ky=24x 10°s7 90F502
pH =71
10.15 Glycine
D,0/ EtOH (75:25) <1Xx 10° 295 PL/1d-2 S=RB. 94A113
10.16 Glycine, glycyl-
D,O/ EtOH (75:25) <1Xx 10° 295 PL/Ld-2 S=RB. 94A113
10.17 Glycine, glycylglycyl-
D,O/ EtOH (75:25) <1x 10° 295 PL/Ld-2 S=RB. 94A113
10.18 Glycine, glycylglycylglycyl-
D,0O/ EtOH (75:25) <1Xx 10° 295 PL/Ld-2 S=RB. 94A113
10.19 Glycine, glycyl-L-histidyl-
D,0/ EtOH (75:25) 4.9x 10’ 295 PL/Ld-2 S=RB. 94A113
1020 Glycine, histidyl-
CH,CN/ H,0 1.4 %10 PL/Ld-2 S =RB or Eos. 93R059
(50:50)
CH;CN/ H,0 7.4 %108 (k) CP/Ac,A’c-17  S=RB; A’=DMA; k2 not given. 93R059
(50:50)
D,0/ EtOH (75:25) 5.2x 107 295 PL/Ld-2 S=RB. 94A113
H,0 6.5x 10 CP/A’c-18 S=RB; A’ = TrpH; used kg =2.5x 10° s}, k= 93R059
pH -7 6% 108 Lmol ' s7L.
H,0 6.6x 107 (k) CP/Oc-17 S=RB; A’=FFA;used k~ =1.2x 105 L mol”*  93R059
pH=7 s .
10.21 Glycine, tryptophyl- .
EtOH/ CH;CN 1.0x 107 PL/Ld-2 S =2ZnTPP. 91A252
(80:20)
EtOH/ CH,CN 7.4%10° (k) CP/A’c-18 S = ZnTPP; A’ = DMA; used kg = 5.3 x 10*s™,  91A252
(80:20) ky=3%10" Lmol™ s used k, =1.0x 10" L
mol™s7!,
H,0 3.3x 107 (k) CP/Oc-17 S =RB; A’ = Met; used k* =2 x 107 L mot™ 91A252

pH=7

s .



106 L mol™ s~ and ks = 5 x 107 L mol ™ 57/,
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TaBLE 10. Rate constants for the interaction of singiet oxygen with amino acids, peptides and proteins. — Continued
B, Solvent B (k) .T  Method Comment Ref.
(Lmol™' s7h (mol L) K)
1422 Glycine, L-tryptophylglycyl-
D,0/ EtOH (75:25)  1.7x107 (k) 295 CP/Ac-14,28  S=RB;used ky=4.8x10*s7; DMA as 94A113
actinometer, k. derived using k, = 3.1 x 107 L.
mol~! 571,
D,0/ EtOH (75:25) 3.1x 10’ 295 PL/Ld-2 S=RB. 94A113
1623 Histidine
D,0/ EtOH (75:25) 4.6 x 107 295 PL/Ld-2 S=RB. 94A113
D,0/ EtOH (75:25) 3.4 x 107 (k) 295 CP/Ac-14,28 S =RB;used ks =4.8 x 10*s™'; DMA as 94A113
actinometer, k. derived using k, = 4.6 x 107 L,
mot™ s\,
CH,CN/ H,0 1.6x 107 PL/Ld-2 S =RB or Eos. 93R059
(50:50)
CH;CN/ H,0 8.1 10° (k) CP/Ac,A’c-17  S=RB; A’ =DMA; k2 not given. 93R059
(50:50)
D,0 4x10’ PL/Ld-2 S = Carboxyanthracene. 92E225
pD=7
D,0 44x107 293 PL/Ld-2 S =H,TPPS*, 86A198
pH=-~7
D,0 6.1x10 PL/A’d-5 S=MB; A’= ADPA. 81N048
pD=74 80A205
D,0 1.0x 108 (k) 293 CL/Ad-35 used ky =2.9 x 10*s™); high pressure 0, (0.195  79A112
pD=84 mol L™); unreactive at pH <7.
D,0 1.0x 108 295 CL/A'd-22 A’ =BR”; used kg =2.9x 10* 57, high pressure 757147
pD=8.1 O,; recale. [79A112].
D,0 2.8x108 310 CR/A’c-32  A’=DPBF;used ky=1.5x 104s7); 10,* from  89M038
pD=112 DOPA/H,0,.
D,0 9.3x10% 310 CR/Ac-32  A’=DPBF;used k3= 1.5x10*s7!; 10,* from  89M038
pD=112 Dopamine/H,0;. R
D,0 (mic) 6.7 10 PL/A’d-5 S=2-ACN; A’ = DPBF; in vesicles (4.0x 1072 82N027
pD=93 mol L' DDAB).
D,0 (mic) 5.9x 10 PL/A’d-5 § =2-ACN; A’ = DPBF; micellar soln. 0.1 mol ~ 81N048
pD=74 L1 SDS or CTAB.
H,0 5.7 %10 310 CR/LI-12 used kg =3.2 x 10°s7}; soln. cont. 5x 10™* mol ~ 92M228
pH=106 L™ CoCly, '0,* from autoxidation of
oxytetracycline.
H,0 9.0x 107 CP/A’c-18 S=RB;A’=TrpH; used ks =2.5x 10°s™), ko=  93R059
pH=7 6x108 Lmol™! 57,
H,0 9.0x 107 (k) CP/Oc-17 S=RB; A’=FFA; used &, = 1.2x 10 Lmol™  93R059
pH=7 s7L .
H,0 283 CP/A’c-17 § =RB; A’ = BHMF; meas. k/k* = 0.94; 88R064
pH=70 sensitizer immobilized on glass beads.
H,0 283 CP/A’c-17 S =RB; A’ = BHMF; meas. k/k* = 0.92. 88R064
pH =70
H,0 32x107 298 CP/Oc-19 § = Phenosafranine; Q = NaN3; used kg =2.0x  78A360
pH=7.1 10° L mot~' 57,
H,0 54x10° 92x107% 298 CP/Ac-15 S =MB; used kg =5.0x 10° 7%, T8EQ61
H,0 3.4x107° 283 CP/Oc-15 S = MB; The mechanism of oxidation is not 65F029
pH=70 clear.
H,0 29x1073 CP/Oc-15 S=PF 617008
pH=80
H,0 (mic) 6.7x107 CP/A’c-16 S =2-ACN; A’ = DPBF; DDDAB liposomes. 85R008
H,0/ MeOH 7% 10° (k) CP/Ac,A’c-17  §=MB; A’=DPBF, used k* =8x 10 Lmol™  72F516
(50:50) s kA in MeOH; k, derived using kg =1 x
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836 WILKINSON, HELMAN, AND ROSS
TasLE 10. Rate constants for the interaction of singlet oxygen with amino acids, peptides and proteins. — Continued
No. Solvent - k B (kylk) T Method Comment Ref.
(L mots7h (moil L) (K)
10.23 Histidine — Continued
H,0/ MeOH 5% 107 PL/A’d-5 S=MB; A’=DPBF. T2F516
(50:50)
MeOH 1.1x10’ 297 CR/P’a-16 A’ = TEMP; k4 not given; formn. of TEMPO 92D227
monitored by esr; soln. cont. MeONa and CoCl,,
10,* from autoxidation of adrenaline.
1024 L-Histidine, B-alany}- (Carnosine)
D,0 3x 107 PL/Ld-2 S = Carboxyanthracene. 92E225
pD=7
H,0 283 CP/A'c-17 S =RB; A’ = BHMF; meas. k/k = 0.72. 88R064
pH=7.0
H,0 283 CP/A’c-17 S =RB; A’ = BHMF; meas. k/k* = 0.76; 88RO64
pH=7.0 sensitizer immobilized on glass beads.
10.25 Histidine, B-alanyl-1-methyl- (Anserine)
D,0 3% 10’ PL/Ld-2 S = Carboxyanthracene. 92E225
pD=7
10.26 L-Histidine, N-(4-amino-1-oxobutyl)- (Homocarnosine)
H,0 283 CP/A’c-17 S =RB; A’ = BHMF; meas. k/k =0.91. 88RO64
pH=70
H,0 283 CPiA%c-17  S=RB;A’= BHMF; meas. k/k* = 1.0; 88RO64
pH=7.0 sensitizer immobilized on glass beads.
10.27 Histidine, glycyl-
CH;CN/ H,0 9.2x10° (k) CP/Ac,A’c-17  S=RB; A’=DMA; k* not given. 93R059
(50:50)
CH;CN/ H,0 3.8x107 PL/Ld-2 S =RB or Eos. 93R059
(50:50)
H,0 23x 108 CP/A'c-18  S=RB;A’=TrpH; used k;=1.5x10°s7, kyy=  93R059
pH=7 6x 108 Lmol™'s7L.
H,0 8.3 %107 (k) CP/Oc-17 S=RB; A’~FFA; used ;A =1.2% 108 L mol™!  93R059
pH=7 s~
1028 1L-Histidine, glycylglycyl-
D,O/ BtOH (75:25) 5.6 x 107 205 PL/L4-2 S=RB. 04A113
1029 Luciferase
H,0 1.9x10° (k) 277 CP/Ac-17 S=RB; A’ =His; used kX =2.8x 10 Lmol™!  86R129
pH=80 s}, sensitizer immobilized on glass beads.
1030 Lysozyme
D,0 47 %107 (k) 293 CP/Ac-1428  S= Acridine Orange; used kg = 5.0 x 10* 5”1, 767105
pD=59 59x 108 (k)
D,0 1.5x10° 295 CL/A'd-22 A’ =BR¥; used kg = 5.0 x 10 s7!; high pressure 757147
pDb=28.1 0,.
D,0 1.3x10° 40%107° 291 CP/Ac-15 S = 8-MOP; used ky = 5.0 x 10*s71, 757485
D,0 2.5x 108 (k) CP/Ac-28 S =Eos; used ky = 5.0x 10% 571, 733045
H,0 29x107 (k) 293 CP/Ac-1428 S = Acridine Orange; used kg = 5.0x 105 7%, 767105
pH=59 4.1% 108 (k) _
H,0 1.3x10% &) CP/Ac-28 S =Eos; used kg = 5.0x 103 s7L, 733045
10.31 Phenylalanine
D,0/ EtOH (75:25) 7 x 10° 295 PL/Ld-2 S=RB. 94A113
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TABLE 10. Rate constants for the interaction of singlet oxygen with amino acids, peptides and proteins. — Continued
So, Solvent k B (ky'k) T  Method Comment Ref.
(Lmoi™ 57} (mol L7 K)
1032  Subtilisin BEN’
D,0 3x107 (k) CP/Ac-1427 S =HP; used ky= 1.5 x 10*s™); k, estimated 83R008
pH=70 using §,(HP) = 0.75.
1033 Trypsin
H,0 8x10° 298 CPLI-12 S=Ret; used k3= 3.5x 10557, 80R116
pH =7.0
H,0 7.1 x10% 7.0x107° 288 CP/Pa-15 S=MB and FMN; used ks =5.0x 10°s™%; B 73F659
pH=80 calculated from data reported in [66F197].
1034 Tryptamine
D,0/ EtOH (75:25) 2.7 x 107 (k) 295 CP/Ac-1428 S=RB;used ky=4.8x 10*s™'; DMA as 94A113
actinometer, k, derived using k, =5.2 x 107 L
mol ™} s7%,
D,O/ EtOH (75:25) 5.2x 107 295  PL/Ld-2 S=RB. 94A113
H,0 7.8 x10° (k) CP/Oc-17 S=RB; A’=FFA; used k* = 1.2 x 108 L mol™*  93F191
pH=7 s )
MeOH/ H,0 9% 10° (k) CP/A’c-17 S=RB; A’ =DPBF;used k,» =8 x 108 L mol™!  82A291
(50:50) s71; derived k, = 4.6 x 10" Lmol ™! 5! using kp =
5.5% 10" Lmol™'s7%,
MeOH/ H,0 55x107 CP/Ac-15 S=RB;used k3 =2.8x 105", 82A291
(50:50)
1035 Tryptamine, N-methoxycarbonyl-
MeOH/ H,0 3.2% 107 308 CR/Ac-3l used kg = 2.8 x 10° 571 10,* from MNPO,. 824291
(50:50)
MeOH/ H,0 32x107 CP/Ac-15 S=RB;used ky=2.8x 10° 571, 82A291
(50:50)
MeOH/ H,0 1.3x107 (k) 308 CR/AC-1731 A’=DPBFused &* =8x 108 L mal™!s71;10,* 824291
(50:50) from MNPO,; derived kq=1.9 x 107 Lmol™ 57!
} ‘ using ky = 3.2x 10’ Lmol™ 71,
MeOH/ H,0 7 % 10° (k) CP/A’c-17 S=RB;A’=DPBF;used k* =8 x 10® Lmol™t  82A291
(50:50) 57%; derived kg=2.5x% 107 L mo!™ 5™ using &y =
32x 10" Lmot™ 571,
1036 Tryptophan
n-C;H,4/H,0 (mic) -3 x 107 PL/Ld-2 S = RB; reverse micelles contg. 0.25 mol L™ 84N114
. AOT.
MeOH/ D,0 13x107 293  PL/Ld-2 S=HP. 84F327
(90:10)
MeOH/ H,0 3.8% 10’ CP/AcOc-  S=RB;A'=25DMF;used k,=29%10°s™!;  83A397
(50:50) 1.0x 107 (k) 14,29 meas, kyfk, =2.8.
2.8x107 (ky)
D,0 5.6x107 293 PL/LA-2 § = H,TPPS*. 86A198
pPH=~7-
D,0 ~5x 107 PL/Ld-2 $ =RF, H,TPPS*", or Chl in Triton X-100 86F149
micelles.
D0 3.6 x 107 (k) 203 CP/Ac-14 § ~ HP; ky not given; used ¢,(HP) = 0.41. 84F327
D,0 72%10° 293 PL/Ld-2 S=HP. 84F327
pD=74 )
D,0 6.1x107 PL/A’d-5 §=MB; A’ = ADPA. 81N048
pD=74
D,0 3x107 (k) 293 CL/Ad-35 used kg = 2.9 x 10* s71; high pressure 0, (0.195 - 79A112
pD=284 mol L),
D,0 5.1x107 295 CL/a'd-22 A’=BR?¥; used ky = 2.9 X 10* s7!; high pressure 757147
pD=8.1 QO,; recalc. [79A112].
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838 WILKINSON, HELMAN, AND ROSS
TasLE 10. Rate constants for the interaction of singlet oxygen with amino acids, peptides and proteins. — Continued
No. Solvent k B /b T Method Comment Ref.
(L.mot™?s7) ¢mol LY X)
1036 Tryptophan — Continued
D,0/ MeOH 6.0 107 293 PL/Ld-2 S=HP. 84¥327
(70:30)
D,0/ HCONH, 52x107 293 PL/Ld-2 S=HP. 84F327
(70:30)
D,0 (mic) 42x107 PL/A-5 $=2-ACN; A’ = DPBF; 0.1 mol L™! CTAB. 81N0G48
pD =74
D,0 (mic) 40x107 PL/A'd-5 §=2-ACN; A’ = DPBF; 0.1 mol L™! SDS. 81ND48
pD=74
D,0f EtOH (75:25)  1.3% 107 (k) 295 CPAc-1428 S=RB;used ky=4.8x 10%s™; DMA as 94A113
actinometer, k. derived using k, =3.2x 10" L
mol™t 571,
D,Of BtOH (75:25)  3.2x 10’ 295 PLA4-2 S=RB. 94A113
EtOH <5.0x 10° PLIA’A-5 S =MB; A’ = DPBF. 78A338
EtOH/ CH,CN 6.3 % 10° PL/LA-2 S = ZnTPP. 91A252
(80:20)
EtOH/ CHyCN 48x10° (&) CP/Ac,A'c-  $=ZaTPP; A’=DMA; used ky=53x 10%s™,  91A252
{80:20) 14,28 ky=3%107 Lmot™ s7'; &, derived using k, =
6.3% 10 Lmot ™! 572,
H,0 2.6 %107 310 CR/LI-I2 used by =323 10% s1; soln. cont. 5 1074 mol  92M278
pH=106 L CoCl,, 10,* from autoxidation of
oxytetracycline.
H,0 32x107 (k) CP/Oc-17 S=RB; A’=Met; used k¥ =2x10' Lmol™  91A252
pH=7 s
H,0 5.9% 107 (k) 298 CP/Ac-14 S=H,TPPS*; used ks =2.5x 10°s, E,= 159  91R0S3
KJ mol™Y; log(A) = 10.6; studied at 288-318 K;
used $A(S) = 0.7, phosphate buffer contg. 1.6%
NaCl.
H,0 6.0x 10" CP/Pa-14 § = GaCltspc); used ky =2.4x 10° 5™ P= 87F104
pH=7 5% 10 k) Hydroperoxytryptophan; k, estd. assuming ¢,(S)
=0.5.
H,0 6.6 x 107 (k) 203 CP/Ac-14 S = HP; used kg = 2.5 % 10% s™1; kg not given; 84F327
pH=74 used §,(HP) = 0.41,
H,0 1.8x107 283  CP/Qc-15 S = MB; The mechanism of oxidation is not 65F029
pH=7.0 clear. .
H,0/ MeOH 9.0x 107 CP/Pa-14 S =RB or GaClitspc); used k;=2.8x10° s, P 87F104
(50:50) = Hydroperoxytryptophan.
H,0/ MeOH CP/Ac-17 S=RB; A’ = His; meas. k/k* = 0.6; sensitizer ~ 83F166
(50:50) immobilized on glass beads.
pH=10
H,0/ MeOH 7.1x10’ CP/Ac-15 $=RB;used kg =28 x10° 57", 824291
(50:50)
HyU MeUH 3% 10° (k) CP/A‘c-17 S=RB; A= DPBF, used &% = 6 x 10" Lanul™ 824291
(50:50) s7); derived ky = 6.8 x 107 L mol™! s using kp =
7.1%10" Lmol™ ¢7%.
H,0/ MeOH 2.1 % 107 308 CR/Ac-31 used kq = 2.8 x 10° 571; '0,* from MNPO,. 824291
(50:50)
H,0/ MeOH 5% 20° (k) 308 CR/Ac-17,31 A’=DPBFused kN =8x10°Lmol™' s7; 10 824291
(50:50) from MNPOy; derived k, = 1.6 x 107 Lmoi™ s,
using ky = 2.1 x 10" L mol ™ 571,
H,0/ MeOH 3.0x107 PL/A'd-5 §=MB; A’ = DPBF., 78A338
(50:50)
H,0/ MeOH 4x10" PL/A’d-5 $=MB; A’=DPBF. 72F516

(50:50)
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TaBLE 10. Rate constants for the interaction of singlet oxygen with amino acids, peptides and proteins. — Continued
Solvent k B (kylk) T Method Comment Ref.
(L mol™ s™) (mol L) X) '
ok ) Tryptophan — Continued
H,0/ MeOH 4x 108 (k) CP/Ac,A'c-17 S=MB; A’=DPBF; used k" =8x 10! Lmol™  72F516
(50:50) 7 kA in MeOH; k, derived using kyg® =2.0x
10° Lmol™! 57! and k5 =4 x 10" Lmol ! 571,
HCONH,/ D,0 8.7 x 10 293 PL/Ld-2 S=HP. 84F327
(90:10)
HCONHCH; 1.3x 108 PL/Ad-5 §=MB; A’ =DPBF. 78A338
MeOH 6x 105 PL/A’d-5 §=MB; A’ =DPBF. 78A338
"$8.37 "Tryptophan, N-acetyl-
D,O/ EtOH (75:25) 4.2 x 107 295 PL/Ld-2 S=RB. 94A113
#.38 Tryptophan, N-acetyl-, methyl ester
D,O/ EfOH (75:25) 3.2x 107 295 PL/Ld-2 S=RB. 94A113
McOH/ HyO 6108 (k) 308 CR/A%c 17,31 A’=DPBF;used kA =8x 108 L mol~! s7};10,* 824201
(50:50) from MNPO,; derived k; = 1.8 x 10’ Lmol™' s,
using k, =24 x 10’ Lmol™ 7%,
MeOH/ H,0 4x10% (k) CP/A'c-17 S=RB; A’=DPBF;used kA =8 x 108 Lmol™!  82A291
(50:50) s!; derived k;=5.9 X 10" Lmol 's " using kp =
6.3x 107 Lmol™ 57,
MeOH/ H,0 24x107 308 CR/Ac-31 used kg = 2.8 x 10° s71; 10,* from MNPO,. 82A291
(50:50)
MeOH/ H,0 6.3x 107 CP/Ac-15 S=RB;used ky=2.8x10°s7". 82A291
(50:50)
:$639 L-Tryptopban. L-alanyl-
D,0/ EtOH (75:25) 2.7 x 107 (k) 295 CP/Ac-1428 S=RB;used kg=4.8 x 10° s™; DMA as 94A113
actinometer, k, derived using k, =4.0x 107L
mol™' s, _
D,O/ EtOH (75:25) 4.0x 107 295 PL/Ld-2. S=RB. 94A113
'$040 L-Tryptophan, ethyl ester
D,O/ EtOH (75:25)  3.1x 107 295 PL/Ld-2 S=RB. 94A113
$0.41  Tryptophan, glycyl-
EtOH/ CH,CN 1.2x 10’ PL/Ld-2 S = ZaTPP. 91A252
(80:20)
EtOH/ CH,CN 9.8x10° (k) CP/Ac,A’c-  S=2ZnTPP; A’=DMA; used k=53 x10*s7],  91A252
(80:20) 14,28 kpr=3x10" Lmol™" s7}; k_derived using k, =
12x10" Lmol™'s71,
H,0 51%x 107 (k) CP/Oc-17 S =RB; A’ = Met; used &~ =2 x 10" L mol™ 91A252
pH=7 s7.
H,0 ~2x 108 2x1073 CP/LI-12 S=Ery;used ky=3x10%s7%, 90F511
pH=7
1042 Tryptophan, methyl ester
MeOH/ H,0 4% 10° (k) CP/A’c-17 S=RB; A’ =DPBF; used k* =8 x 108 Lmol™!  82A291
(50:50) s7!; derived k; = 3.5 x 107 using ky =3.9x 10" L
mol~! s,
MeOH/ H,0 3.9x 107 CP/Ac-15 S=RB;used kg = 2.8 x 10°s7%. 82A291
(50:50)
1043 Tryptophanamide
D,O/ EtOH (75:25) 3.1 x 107 295 PL/L4-2 S=RB. 94A113
1044 - L-Tryptophanamide, N-acetyl-
D,O/ EtOH (75:25) 3.1 x 107 295 PL/Ld-2 S=RB. 94A113
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TABLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes.
No. Solvent k T Method Comment Ref.
Lmol™s7h )
11.1 Acridine, 3,6-diamino- (Proflavine)
D,0 3x 108 CP/A’c-25 S=A; A’ = Lysozyme; used kg = 5x 1057, k.,  81RO!!
pH=59 =6.4x 108 Lmol™! s™!; Authors suggest that
valucs arc high duc to quenching of scusitizer
triplet.
H,0 7x 10 CP/A’c-25 S=A; A’ =Lysozyme; used kg =5x 10°s™, k,»  81R0I!
pH=59 =44x10°Lmol™ 57!,
11.2  Acridinium, 3,6-diamino-10-methyl- (Acriflavine)
D,0 3x108 CP/Ac-25 S=A; A’ = Lysozyme; used kg = 5x 10*s™%, k,»  81RO11
pH=59 =6.4x103 Lmol™! s,
H,0 9 x 108 CP/A’c-25 S=A; A’ = Lysozyme; used ky=5%x 109 s, k,»  81R01!
pH=59 =44x10° Lmol sl
113 9,10-Anthraquinone, 1-amino-
2-PrOH/ H,0 295 CR/Ac-32 A’ =1,2-AQ(NH,)y; meas. kp/ky = 0.02; '0,*  88F582
(83:17) from NaOCI/H,0,.
11.4 9,10-Anthraquinone, 2-amino-
2-PrOH/ H,0 295 CR/Ac-32 A’ = 1,2-AQ(NH,),; meas. kafky = 0.15; '0,*  88F582
(83:17) from NaOCI/H,0,.
11.5 9,10-Anthwaquinonc, 1-amino-4-hydroxy-
ccl, 4x10° MP/LI-12,27  S=TPP;used kg=36s"". 82A384
<10° (k)
CH;COCH, 294 CP/Ac-19 S = A; A’ = [(CH;),NCS,],Ni; meas. ky/ky = 80F634
0.061.
2-PrOH/ H,0 295 CR/Ac-32 A’ =1,2-AQ(NH,),; meas. kp/ky =0.55; 10,*  88F582
(83:17) from NaOCVH,0,.
11.6 9,10-Anthraquinone, 1-amino-2-methyl-
ccy, 1x10° MP/LI-12,27  S=TPP;used ky=36 5. 82A384
<10° (k)
11.7 9,10-Anthraguinone, 1,4-bis(methylamino)-
CH;COCH, 294 CP/Ac-19 S=A; A’ = [(CH,);NCS,],Ni; meas. k/ky = 80F634
0.12.
11.8 9,10-Anthraquinone, 1,4-diamino-
CsHsN 14x10° PL/Ld-2 S=An. 87E959
CsH N 2x%10° CP/A’c-16 S =TPBC; A" = Tetr; used kg = 1.6 x 10° 5%, 85F675
CgHg 2.0x 108 PL/Ld-2 S=An. 87E959
CeHg 3x10% CP/A’c-16 S =TPBC; A’ = Tetr; used kg =3.0x 10° 571, 85F675
cal, 1x10° MP/LI-1227  S=TPP;used kg =365, 82A384
<10° (k)
CH3COCH; 62x108 PL/Ld-2 S=An. 87E959
CH,COCH, 0x 108 CP/A‘c-16 S =TPRC; A’ =Tetr; nced kg =51 x 10° L. 85F675
2-PrOH/ H,0 295 CR/Ac-32 A’ = 1,2-AQ(NH,),; meas. ky/k, =0.04; '0,*  88F582
83:17) from NaOCYH,0,.
11.9 9,10-Anthraquinone, 1,5-diamino- )
2-PrOH/ H,0 295 CR/Ac-32  A'=12-AQ(NH,); meas. kylky =0.15;'0,*  88F582
(83:17) from NaOCI/H,0,.
11.10 9,10-Anthraquinone, 1,8-diamino-
2-PrOH/ H,0 205 CR/Ac-32  A’=12-AQ(NHy),; meas. kylky =0.13;'0,*  88F582
(83:17) from NaOCV/H,0,.



mol™! s71; meas. k/k A = 1.4.
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
‘#5, - Solvent k B (kylk) T  Method Comment Ref.
(L mol s (mol L™ K)
111t 9,10-Anthraquinone, 2,6-diamino-
2-PrOH/ H,0 295 'CR/Ac-32 A’ =1,2-AQ(NH,),; meas. ka/kar =0.33; '0,*  88F582
(83:17) from NaGClVH,0,.
. 1112 9,10-Anthraquinone, 1,5-diaminobromo-4,8-dihydroxy-
ccl, 1x107 MP/LI-12,27  S=TPP;used ky=36s". 82A384
<10° (k)
: ii.. 13 9,10-Anthraquinone, 1,4-diamino-2-methoxy-
ccl, 1x10% MP/LI-12,27 S=TPP;used k4=36s"", 82A384
<10° (k)
2-PrOH/ H,0 295 CR/Ac32  A'=12-AQ(NHp)); meas. kp/ky = 0.05; 10,*  88F582
(83:17) from NaOCI/H,0,.
il.}4  9,10-Anthraquinone, 1,4,5,8-tetraamirio-
2-PrOH/ H,0 295 CR/Ac-32 A’=1,2-AQ(NH,),; meas. ky/kp =0.14; 10,*  88F582
(83:17) from NaOCI/H,0,.
31,15 Benzene, 1-bromo-4-(diazophenylmethyl)-
CH;CN 9.1 x 108 (k) CP/AcA’c-17 S=MB; A’=DDM; used k¥ =14%10°L 777113
mol™ sL; meas. kJkX =0.65.
11.)6 Benzene, 1,1°-(diazomethylene)bis- (Diazodiphenylmethane, DDM)
CH,CN -6x 108 300 PL/Pb-5 S = MB; P = Benzophenone oxide. 84A339
CH;CN 1.1x10° 29x%107° CP/Ac-15 S =MB;used kg=3.3x 10*s7L, 777113
CH;CN 1.4%10° (k) CP/Ac,A’c-17 S=MB; A' DMA; used kA = 1.7 x 108 L 777113
mol™ s7}; meas. ic,/k,A =8.0.
CH,CN 2.4x10° (k) CR/AC,A’c-17  A’=DMA; used k2 =1.7x 108 L mol™' 57 777113
meas. k/k' = 14; 10,* from (PhO);PO;.
CHCl, 1.1%10% (k) CR/Ac,A%c-17 A’ =DMA; used kX = 0.3 107 L mol™! s 777113
meas. kJk> = 12; 10,* from (PhO);PO;.
CHCl, 83x 10 2x 107 CP/Ac-15 §=MB; used kg = 1.7x 10* 7. 777113
MeOH 6.7x10° 21x107* CP/Ac-15 S=MB: used kg=1.4 x 10*s71. 777113
11,17 Benzene, 1,1’-(diazomethylene)bis[4-chloro-
: CH,CN 7.3x 108 (k) CP/Ac,A’c-17 S=MB; A’=DMA; used k> = 1.7x 108 L 777113
’ mol™! s71; meas. k /K, N_43.
CH,CN 6.6 x 10 5%1075 CP/Ac-15 S =MB; used ky = 3.3 x 10571, 777113
CH,CN 7.5 % 108 (k) CP/Ac,A’c-17  S$=MB; A’=DDM;used kX =14x10°L 777113
mol™! s7; meas. kJk> =0.54.
MeOH 3.8x10% (k) CP/Ac,A'c-17 S=MB; A’=DDM; used k¥ =6.7x10°L 777113
mol~! -1; meas. kA =0.58.
11.18 Renzene, 1,1’-(diazomethylene)his{d-methyl-
CH;CN 2.3 x10° (k) CP/Ac,A’'c-17  S=MB; A’=DDM; used k¥ = 1.4x 10°L 777113
mol~! s71; meas, k,!k,A =16.
MeOH 9.4 % 10% (k,) CP/Ac,A'c-17  S=MB; A’=DDM; used kX =67x108L 777113
mol ™ s71; meas. k/kA =1.4.
1119 Benzene, 1,1 *-(diazomethylene)bis[2,4,6-trimethyl-
CH,CN 12x107 PL/Pb-5 S=MB:P=2462'4"6"- 89A105
Hexamethylbenzophenone oxide.
1120 Benzene, 1-methoxy-4-(diazophenylmethyl)-
CH,CN 2.0 10% (k) CP/Ac,A%c-17 S =MB; A’ DDM; used BN =14%10°L 777113
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
No. Solvent k B (ky/k) T  Method Comment Ref.
Lmol™ g7l (mol L™ (K)

1121 1,4-Benzenediamine, N*-(6-amino-3-phenylpyrazolo[5,1-c]-1,2,4-triazol-7-ylidene)-N',N'-diethyl-3-methyl-
EtOH 43 % 10° (k) CP/Ac-17 S = AlCI(tspe); A’ = Azo dye 10; used kX =2.4  91A44s
x 10° L mol™! s7Y; values from graph.
1122 1,4-Benzenediamine, N',N'-diethyl-3-methyl-N*-(6-methyl-3-phenylpyrazolo[5,1-c}-1,2,4-triazol-7-ylidene)-
EtOH 3.5 x 10° (k) CP/Ac-17 S = AlCN(ispc); A’ = Azo dye 10; used k,A' =24 9lA44x
x 108 L mol™! s7!; values from graph.
11.23 1,4-Benzenediamine, Nl,Nl-diethyl-3-methyl-N"-[6-(phenylamino)-3-phenylpyrazolo[5,l-c]-l,2,4-triazol-7-ylidene]-
EtOH 8.5x 10° (k) CP/Ac-17 S = AICI(tspc); A’ = Azo dye 10; used &> =2.4  91A4d%
x 108 L mol™! s71; values from graph.
11.24 1,4-Benzenediamine, Nl,Nl-diethyl-3-methyl-N‘-(3-phenylpyrazolo[s,l-c]-l,2,4-triazol-7-ylidene)-
EtOH 2.7 x10° (k) CP/Ac-17 S = AICI(tspc); A’ = Azo dye 10; used kX =24 91A448
x 105 L mol™! s71; values from graph.
11.25 1,4-Benzenediamine,N],N’-diethyl-3-methyl-N“-[3-phenyl-6-(2-thienyl)pyrazolo[s,l-c]-1,2,4-triazol-7-ylidene]-
EtOH 3.2x10° (k) CP/Ac-17 S = AICl(tspc); A’ = Azo dye 10; used k> =2.4 © 91A44K
x 10 L mol™! s7; values from graph.
11.26 Benzenepropanamide, o-[[(4-diethylamino)-2,6-dimethylphenyl}iminc]-3-oxo-N-phenyl-

CsHsN 6.3x10’ CP/Oc-20 S=RB; A’ = 2M2P; used kg =3.1 x 10* s~ B, 757166
5415 d A’

= 0.043 mol L™}; No cvidence of chemical

reaction.

11.27 Benzenepropanamide, o-[[(4-diethylamino)-2-methylphenyl]imino]-B-oxo-N-phenyl-

CsHsN 7.9 x10° CP/Oc-20 S=RB; A’ =2M2P; used k;=3.1x 10*s71, B, 757166
=0.043 mol L™; No evidence of chemical
reaction.

11.28 Benzenepropanamide, o-[[(4-diethylamino)phenyllimino]-8-oxo-N-phenyl-

CsHsN 4.0% 105 CP/Oc-20 S=RB; A’ =2M2P; used ky = 3.1 x 10*s™1, B, 757166
=0.043 mol L‘l; No evidence of chemical
reaction.

CsHN 1.6x 10 CP/Oc-20 S=RB; A’=2M2P; used kg =3.1x 1057}, B, 757166
=0.043 mol L™!; No evidence of chemical
reaction.

11.29 Benz|[elindolium, 2-[7-(1,3-dihydro-1,1-dimethyl-3-(sulfobutyl)benz]¢]indol-2-ylidene)-1,3,5-heptatrienyl]-1,1-dimethyl-3-(sulfobutyh-,
hydroxide, inner salt, Na salt

DMSO 2.5%10° (k) 0.061 295 CL/Ac-15 S =Th; used ky = 1.3 x 10* s7\; k, derived using ~ 82F531
0(S)=0.87.

MeOH 1.5 105 (k) 0.1 295 CL/Ac-15 S = Th; used kg = 1.4 x 10° s™); k, derived using ~ 82F531
$a(S)=0.87.

11.3¢ Benzjelindolium, 2-{2-{3-[[1,3-dihydro-1,1-dimethyl-3-(3-
sulfopropyl)benz|e]indol-2-ylidene]ethylidene]-2-[4-(ethoxycarbonyl)-1-piperidinyl]-1-cyclopenten-1-yllethenyl[-1,1-dimethyl-3-(3-sulfopropyl)-,
hydroxide, inner salt, compound with triethyl

DMSO 1.7 x 105 (k;) 9x1073 295 CL/Ac-15 S=Th; used ky= 1.3 x 10*s™1; k. derived using ~ 82F531
0A(8)=0.87.

MeOH 1.0x 107 (k) 0.016 295 CL/Ac-15 S =Th; used ky= 1.4 x 10° 5%, k, derived using ~ 82F531
Pa(S)=0.87.

1131 1-Benzopyrylium, 8-[5-(6,7-dihydro-2,4-diphenyl-1-benzopyran-8-yl)-2.4-pentadienylidene]-5,6,7,8-tetrahydro-2,4-diphenyl-, perchlorate
CH;CN 3% 10 PL/A’d-5 S=MB; A’=DPBF. 727260

11.32 Benzothiazolium, 2-[[2-butoxy-3-[(3-ethyl-2-benzothiazolylidene)methyl]-4-oxo0-2-cyclobuten-1-ylidenelmethyl]-3-ethyl-

CHCl, 1.4x10° 293 CP/Pa-20 $=A; Q= NilS,Cy(CeHg)ylys used kg =1.7x  0F554
104571,



using $,(8) =0.75.
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TasLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
No. - Solvent k B/ ~ T  Method Comment Ref.
(L mol™ s (mol L) (K)
11,33 Benzothiazolium, 5-chloro-2-[2-[3-[(S-chloro-3-ethyl-
1-benzothiazolylidene)ethylidene}-2-(diphenylamino)-1-cyclopenten-1-yl)ethenyl]-3-ethyl-, perchlorate
Propylene 9.8x10° (ky) 293 PL/A'd-S S =MB; A’ = DPBF; Measured kg + ky, kg caled. 87E690
carbonate knowing k, from k;/krA
Propylene 1.6 x10% (&) 293 PL/A'd-17 $=MB; A’ =DPBF; used kX =1.0x 10°L 8TE690
carbonate mol~!s7L,
DMSO 3.8x10% (k) 3.9%x107° 295 CL/Ac-15 S=Th;used kg =1.3 X 10457 k. derived using  82F531
0(S) =0.87.
MeOH 1.4%107 (k) 0.011 295 CL/Ac-15 S ="Th; used kg = 1.4 x 10° s7}; k_ derived using ~ 82F531
0A(S)=0.87.
1134 Benzothiazolium, 2-[7-(5-chloro-1,3,3-trimethyl-2-indolylidene)-1-(1,3,5-heptatrienyl)-3-methyl-, iodide
Propylene <1x107 (kg 293 PL/A’d-5 S =MB; A’ = DPBF; Measured k, + k kg caled.  87E690
carbonate knowing k, from k/k*.
Propylene 3% 107 (k) 293 PL/A%G-17 S=MB; A’=DPBF; used k' =1.0x 10° L 87E690
carbonate mol™!'s "l
11.35 Benzothiazolium, 2-[7-(5-fluoro-1,3,3-trimethyl-2-indolylidene)-1-(1,3,5-heptatrienyl)-3-methyl-, iodide
Propylene 7 %107 (k) 293 PL/A‘G-17 S =MB; A’ = DPBF; used k" = 1.0 x 109 87E690
carbonate mol ™! s~
Propylene 2.0x108 ko 293 PL/A’G-5 S=MB; A’=DPBF; Measured kgt ks Icq caled. 87E690
carbonate knowing k, from kikr.
1136 Benzothiazolium, 2-[7-(5-methoxy-1,3,3-trimethyl-2-indolylidene)-1-(1,3,5-heptatrienyl)-3-methyl-, iodide
Propylene 1.2x10° (k) 293 PL/A’d-5 S=MB; A’ =DPBF; Measured kg + k,,kcl calcd. 87E690
carbonate knowing k, from k/k*"
Propylene 1.7x10% (&) 293 PL/Ad-17 S=MB; A’ = DPBF; used k* = 1.0x 10°L 87E690
carbonate mol~t 7L,
11.37  Benzothiazolium, 3-methyl-2-[7-(1,3,3-trimethyl-2-indel-2-ylidene)-1,3,5-heptatrienyl]-, iodide
Propylene 1.7 x 10% (k) 293 PL/A'd-17 S=MB; A’ = DPBF; used k2 = 1.0x 10° L 87E690
carbonate mol~!'s —1
Propytene 2.2x10° (kg) 293 PL/A’A-5 S = MB; A" = DPBF; Measured k +kp, k calcd. 87E690
carbonate knowing &, from k,/k,
1138 Benzothiazolium, 2-[7-(1,3,3,5-tetramethyl-2-indolylidene)-1-(1,3,5-heptatrienyl)-3-methyl-, iodide
Propylene 2.5x 108 {kg) 293 PL/A’d-5 S =MB; A’ =DPBF; Measured kg +kp k calcd. 87E690
carbonate knowing k, from k/k"
Propylene 6x107 (k) 293 PL/A'-17 S =MB; A’ = DPBF; used £ = 1.0x 10° L 87E690
carbonate mol~! s~
1139 3-Benzoxazolepropanesulfonic acid, 2-[4-(1,3-dibutyltetrahydro-4,6-dioxo-2-thioxo-S-pyrimidinylidene)-2-butenylidene]-, sodium salt
{Merocyanine 540)
CD,0D 2.1 x10° 204 PL/I4-2 S=An. 91R017
D,0 (ves) 56x%10° CP/Ac-15 S = A; used kg = 4.0 x 10 s7}; soln. contg. 92A123
DLPC.
H,0/ MeOH 3.0x107 (k) CP/Ac,A’c-17 S =A; A’=DPBF; k* not given. 92A123
(50:50)
H,0/ MeOH 45x10° CP/Ac-15 S=A;used kg=9.1 x 10%s71, 924123
(50:50) .
H,0 (ves) 9.3x 107 (k) CP/Ac,A'c-17  S=A; A’=DPBF; k* not given; soln, contg.  92A123
DLPC.
H,O (ves) 58x10° CP/Ac-15 S= A; used kg = 4.0 x 10% s1; soln. contg. 92A123
DLPC.
1140 2,3’-Biindolium, 1,1,3-trimethyl-2’-{2-(1,3,3-trimethylindolylidene)methyl]-, iodide
MeOH <3.0x10% (k) CP/Ac-15 §=2-ACN; used kg= 1.9 x 10° s\ k, derived 767071
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TABLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
No. Solvent k B (ky'k) ' T Method Comment Ref.
(L mol™! s71) (mol L) (K)
1141 2,2°-Carbocyunine, 1,1°-diethyl-, chloride
MeOH 3.4%107 (k) CP/Ac-15 S =2-ACN; used kg = 1.9x 10° 5™} k. derived 76707
using §,(S) =0.75.
1142 44’-Carbocyanine, 1,1’-diethyl-
MeOH 20x10° PL/Ld-2 S = T(m-HOP)P. 90R164
1143 4,4’-Carbocyanine, 1,1’-diethyl-, toluenesulfonate
CD,0D 1.6 x 10 (k) CP/Ac-15 S=2-ACN; used ky= 1.3 x 104 57! k. derived 767071
using $,(8) = 0.75.
MeOH 1.1 x 108 k) CP/Ac-15 S =2-ACN, RB, Py, and fluorenone; used &4 = 767071
19x10% ‘1. k. derived using ¢, for each S, k. is
an average for the 4 sensitizers,
1144 Crystal Violet
CH,CN 5.8 CP/Ac-15 S=A. 82F525
1145 2,2’-Cyanine, 1,1’-diethyl-, iodide
MeOH ~40%10% (k) CP/Ac-15 S =2-ACN; used ky =19 % 10% 5”1 k, derived 767071
using (S) = 0.75.
11.46 Cyclobutendiylium, 1,3-bis[4-(diethylamino)-2-hydroxyphenyl]-2,4-dihydroxy-
CHCl, 12x10° 1.4x107° 293 CP/Pa-20 S=4A; A’ Ni[S;C5(CgHs)zlp; used kg=1.7x  90F554
104571,
1147 Cyclobutendiylium, 1,3-bis[4-(dimethylamino)-2-methylphenyl}-2,4-dihydroxy-
CHCl, 22x10° 293 CP/Pa-20 S=A; A’ Ni[S,Cy(CgHs)yly; used kg=1.7x  90F554
10*s7L
11.48 Cyclobutendiylium, 1,3-bis[4-(N-methyl-N-octadecylamino)-2-methylphenyl]-2,4-dihydroxy-
CHCl, 1.4x10° 293 CPrPa-20 5= A; A"= NI[S,;Cy(CeHs)plps used kg = 1.7 X 90F554
104571
1149 2,5-Cyclohexadien-1-one, 4-[[4-(diethylamino)-2,5-dimethylphenyllimino]-3,5-dimethyl-
CsHsN 1.0x10° CP/Oc-20 S=RB; A" =2M2P; used ky=3.1 x 10* s, Byr 757166
=0.043 mol L™; No evidence of chemical
reaction.
11.50 Diazene, 1-[4-N-(2-cyanoethyl)-N-ethylaminophenyl}-2-(4-methoxyphenyl)-
CH,Cl, 2.7 x10% (k) CP/Ac,A’c-17  S=MB; A’=DMA; used k> =2.1x 10’ L 89F024
mol™! s~ in benzene [747312].
CH,Cl, 2x 106 PL/Ld-2 S=TPP. 89F024
11.51 Diazene, 1-[4-N-(2-cyanoethyl)-N-ethylaminophenyi]-2-phenyl-
CH,Cl, 2x 106 PL/Ld-2 S="TPP. 89F024
CH,Cl, 2.9 x 10% (k) CP/Ac,A'c-17  S=MB; A’ =DMA; used k> =21 x 107 L 89F024
mol™! 7! in benzene [747312].
11.52 Diazene, 1-(4-diethylaminopheny!)-2-(2,4-dinitrophenyl)-
CH,Cl, 1x10% PL/Ld-2 S=MB. 89F024
11.53 Diazene, 1-(4-diethylaminophenyl)-2~(4-methoxyphenyl)-
CD,;0D CP/Ac-17 S=MB; A’ = 4-(Diethylamino)azobenzene; 84F350
meas. k/k” = 14; Rel. to A’ in MeOH.
CD;0D/ D,0O CP/Ac-17 S=MB; A"= 4-(Diethylamino)azobenzene; 84F350
(80:20) meas. k/k? =74; Rel. to A’ in MeOH.
CH,Cl, 1.3 x 10* () CP/AcAc-17 S=MB; A’=DMA; used k¥ =2.1x107L 89F024
mol™! 57! in benzene [747312].
CH,Cl, 1.0x 107 PL/Ld-2 S=TPP. 89F024
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
sin, Solvent % B (kyf¥) . T  Method Comment Ref.
(Lmot™ 571y (mol L1y x)
i1.53 Di 1-(4-diethylaminephenyl)-2-(4-methoxyphenyl)- — Continued
MeOH/ H,0 CP/Ac-17 3 =MB; A’ = 4-(Diethylamino)azobenzene; B4F350
(80:20) meas. k/kA =6; Rel. to A” in MeOH.
MeOH/ H,0 CP/Ac-17 S=MB; A"= 4-(Diethylamino)azobenzene; 84F350
(50:50) meas. k/k =22; Rel. to A’ in MeOH.
MeOH CP/Ac-17 S=MB; A"= 4-(Diethylamino)azobenzene; 84F350
meas. k/k> = 1.
1154 Diazene, 1-(4-diethylaminophenyl)-2-(3-nitrophenyl)-
CHCl, 3x10¢ PL/L4-2 S=TPP. R9F24
11.55 Diazene, 1-(4-diethylaminopheny})-2-(4-nitrophenyl)-
CH,CL, 4x108 PL/LA2 S=MB. 89F024
CH,Cl, 1.7 % 10* (&) CP/Ac,A’c-17  S=MB; A’=DMA; used k> =2.1x 107 L 89F024
mol™! 571 in benzene [747312].
11.56 Diazene, 1-(4-diethylaminopheny?)-2-phenyl-
£D,0D CP/Ac-17 S = MB; kAk A(MeOH) = 11. 84F350
CD;0D/ D,0 CP/Ac-17 § = MB; &Mk A(MeOH) = 4. 84F350
(80:20)
CH,Cl, 1.1 x 10* (k) CP/Ac,A'c-17  S=MB; A’=DMA; used k¥ - 2.1x 107 Lmol™  89F024
571 in benzene [747312).
CH,Cl, 6.5x10° PL/L4-2 S=TPP. 89F024
MeOH/ H,O CP/Ac-17 S = MB; &k (MeOH) = 24, 84F350
(50:503 :
MeOH/ H,0 CPiAC-17 S =MB; kMEAMeOH) = 7. 84F350
{80:20)
1157 Diazene, diphenyl-
CH,Cl, <1x10° PL/L4-2 S=TPP. 89F024
11.58 Diazene, 1-[4-N-ethyl-N-(2-hydroxyethyl)aminophenyl}-2-(4-methoxyphenyl)-
CH,Cl, 9x10° PL/Ld-2 S=TPP. 89F024
CH,Cl, 13%x10% (k) CP/Ac,A'c-17  S=MB; A’ =DMA; used kA =2.1x 107 L 89F024

mol™! 57! in benzene [747312}.
11.59 Diazene, 1-(4-methoxy-1-naphthyl)-2-phenyl-
CH,Cl, 1.5x 108 PL/LG-2 S=TPP. 89F024
CH,Cl, 14x10% (k) CP/Ac,A%c-17 S=MB; A’=DMA:used kX =2.1x 10" L 89F024
mol™! 5™ in benzene [747312].
11.60 Diazene, 1-(4-methylphenyl)-2-[1-(phenylaminocarbonyl)-2-oxopropyl]-

DMAA 4.0%10% (k) CPA"c-17 8 1=R13; A’ =DMA; used i = 1.4 x 107 Lmol™  86F622
sT.

DME 3.0% 10° (k) CP/A'c-17 5=RB; A’=DMA; used k' = 1.4 107 L mol™  86F622
-1
s

11.61 Diazene, 1-(4-nitrophenyl)-2-phenyl-
CH,Cl, <1x10° Pi/ia-2 S= 1PV 8YKU24

11.62 Diazene, 1-phenyl-2-[1-(phenylaminecarbonyl)-2-oxopropyl]-

DMAA 3x%10° (k) CP/A'c-17 S=RB;A’=DMA; used k¥ =1.4x 10" L mol™!  86F622
-1
s .

DMF 1% 10° (k) CP/IA'c-17 S=RB; A'=DMA; used & = 1.4 x 10° L mol™  86F622
~1
s .

2-PrOH 3.2%10% (k) CPIA‘c-17 S=RB; A’ =DMA; used k' = 1.4 x 10’ Lmol™  86F622
s .

! BDhus Nham Daf Nota Vinl 24 Na. 91095
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TaABLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
No. Solvent k B (kglk) T Method Comment Ref.
(Lmol™ s (mol L™ K)
11.63 Fluorene, 9-diazo-
CH,CN 6.6x 107 300 PL/Pb-5 S = MB; P = 9-Fluorenone oxide. 85A200
CH,CN 1.0 % 108 (k) CP/Ac,A’c 17 S=MB; A’ ~DMA; used kA = 1.7x 108 L 777113
mol™! s71; meas. k/k A =0.59.
CH,;CN 1.0x 108 33x107 CP/Ac-15 S=MB; used kg =33 x 104571, 777113
CHCl; 5.1x10 3x107 CP/Ac-15 S=MB: used kg=1.7x10* 571 777113
CHCl, 6.8 x 107 (k) CR/Ac,A'c-17  A’=DMA,; used k' =93 % 10" Lmol ™ s7%; 777113
meas. k/k® = 0.74; '0,* from (PhO);PO;.
MeOH 33% 10’ 42%1073 CP/Ac-15 S=MB; used ky=1.4x10°s7", 777113
11.64 Fluorescein, 2°,7’-dibromo-4’-(hydroxymercuri)-, disodium salt (Merbromin)
CH;CN/ H,0 2.0x 10° PL/Ld-2 S=A. 93F069
(50:50)
11.65 Fluorescein dianion, 2°,4°,5°,7’-tetrabromo- (Eosin)
CH;CN 7.2x107 CP/Oc-19 S=A; A= 2M2P; used kg = 1.7 x 10%s7L. 84F191
CH3CN/ HpO 2.7x107 PL/Ld-2 S=A. 93F069
(50:50)
MeOH 24x 107 CP/Oc-19 S=A; A’ =2M2P; used ky= 1.1 x 10° 5™}, 84F191
11.66 FKluorescein dianion, 3,4,5,6-tetrachloro-2’°,4°,5’,7’-tetraiodo- (Rose Bengal, RB)
CD;COCD; 9.9 x 10° PL/Ld-2 S=A. 89E324
CH;CN 5.0x 10’ CP/Oc-19 S=A; A" =2M2P; used kg = 1.7 x 10457, 84F191
CH;CN/ H,0 1.5x 107 ) PL/Ld-2 S=A. 93F069
(50:50)
MeOH 2.0x107 CP/Oc-19 S=A; A'=2M2P; used kg =1.1x10% 571, 84F191
11.67 3,5-Heptanedione, 4-[[2-ethyl-4-(diethylamino)phenyllimine]-2,2,6,6-tetramethyl-
CsHsN ~1.6x 10 CP/0c-20 S=RB; A’=2M2P; used kg =3.1x10*s™,, B, 757166
=0.043 mol L™!; No evidence of chemical
reaction.
11.68 Indene-1,3-dione, 2-(2-quinolylidene)- (Quinophthalone)
CH,COCH, 294 CP/Ac-19 S=A; A" = [(CH3),NCS,],Ni; meas. kalkyr = 80F634
0.068.
11.69 Indigo
CHCl; CP/Ac-17 S=A; A’ = [(CH3),NCS,},Ni; meas. k/k = T9F582
~0.025.
11.70 Indolium, 2-[7-[4-bromo-1-(1,3,3-trimethyl-2-indol-2-ylidene)]}-1,3,5-heptatrienyl]-1,3,3-trimetetrafluoroborate
Propylene 27108 (kg) 293 PL/A'd-5 S =MB; A’ =DPBF,; Measured kq +ky, kg caled. 87E690
carbonate knowing k. from k/kA.
Propylene 3.0x 10% (k) 293 PL/A'd-17 S=MB; A’ = DPBF; used * = 1.0x 10° L 87E690
carbonate mol ™! s7%,
11.71 Indolium, 2-[7-[4-chlore-1-(1,3,3-trimethyl-2-indol-2-ylidene)}-1,3,5-heptatrieny!]-1,3,3-trimethyl-, tetrafluoroborate
Propylene 3.6 x 10% (k) 293 PL/A'd-17 S=MB; A’ =DPBF; used &% = 1.0x 10°L 87E690
carbonate mol ™! 571,
Propylene 2.6 x 10° (kg) 293 PL/AG-5 S = MB; A"= DPBF; N,Ieasured kg + K kg caicd. 87E690
carbonate knowing k, from k,lk,A .
11.72 Indolium, 2-[7-[4-i0odo-1-(1,3,3-trimethyl-2-indol-2-ylidene)]-1,3,5-heptatrienyl]-1,3,3-trimethyl-, iodide
Propylene 1.5x10° (kg 293 PL/AG-5 S=MB; A’ =DPBF; Measured kg+ ke kg caled. 87E690
carbonate knowing k, from k/kA".
Propylene 2.6 % 108 (k) 293 PL/A’d-17 §=MB; A’ = DPBF; used k" = 1.0x 10°L 87E690

carbonate mol™! 571,
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
i Solvent k B (kyk) * T  Method Comment Ref.
(Lmol™'s7) (mol L) (X)

$1.73  Indolium, 2-[7-[4-iodo-1-(1,3,3-trimethyl-2-indol-2-ylidene)]-1,3,5-heptatrienyl}-1,3,3-trimethyl-, tetrafluoroborate

Propylene 1.1x 10% (k) 293 PL/A’-17 §=MB; A’ =DPBF; used k* = 1.0x 10° L 87E690
carbonate mol ™ 57,

Propylene 4x107 (kg 293 PL/AA-S S=MB; A’ = DPBF; Measured kq + ky, kg caled. 87E690
carbonate knowing k, from k,/k," .

1174 Indolium, 2-[7-(1,3,3-trimethyl-2-indol-2-ylidene)-l-[4-(2,2-dimethoxyethyl)-1,3,5-heptatrienyl]-l,3,3-trimethyl-, tetrafluoroborate

Propylene 8x 107 (k) 293 PL/A'd-17 S=MB; A’ = DPBF; used & = 1.0x 10°L 87E690
carbonate mol ! s7L,

Propylene 8.9x108 (ky) 293 PL/Ad-5 S =MB; A’ =DPBF; Measured kg + k. kq caled. 87E690
carbonate knowing k; from ki

1175 Indolium, 2-[7-(1,3,3-trimethyl-2-indol-2-ylidene)-1-[4-(1 -piperidinio)-1,3,5-heptatrienyl]-1,3,3-trimethyl-, bis(tetrafiuoroborate)

Propylene 1.4%10° (k) 293 PL/A'd-17  S=MB; A’ =DPBF;used k* =1.0x 10°L 87E690
carbonate mol™! s

Propylene 1.9x%10° kg 293 PL/A'd-5 S =MB; A’=DPBF; Measured kg+ ke ky calcd. 87E690
carbonate knowing k, from k/k".

S1L76 Indolium,2-[7-(1,3,3-trimethy|-2-indol-2-ylidene)-l-[4-[3-(1,3;§-trimethyl-2—indolylidene)-z-propenyl]-l,3,5-heptatrlenyl]-1,lﬁ-tnmemyl-,
tetrafluoroborate

Propylene . 2.0%10° (k) 293 PL/A'd-5 § =MB; A’ = DPBF; Measured k; + k;, kq caled.  87E690
carbonate knowing k, from k/k™"

Propylene 3.8 x 10% (k) 293  PL/AG-17 §=MB; A’ =DPBF; used k,* = 1.0x 10°L 87E690
carbonate mol~! 571,

1177 Leucomalachite Green
C¢HsCH; <1x10° (k) 298 CP/Ac,A’c-17 S=A’=9-Phenylanthracene. 79F148
C¢HsCH; 2x108 3x107 298 CP/Ac-18 S=A’=DMA; used k3 =5.3x10*s™}, B, =1.5 79F148
x 1073 mol L™!; meas. B/ = 0.2.

H 1.78 Methanesulfonamide, N-[2-[{4-(1,5-dihydro-3-methyl-5-ox0-1-phenylpyrazol-4-ylidene)amino]methylphenyljethylamino]ethyl-

MeOH 3x 107 (k) 298 CP/Ac,Ac-  S=MB; A’=DPA; used k' = 1.8 x 10’ Lmol™  87F542
5% 10° (k) 17,19 s
11,79 2-Naphthalenecarboxamide, 4-[[4-(aminocarbonyl)phenyl]azo]-3-hydroxy-N-(2-methoxyphenyl)-
DMAA 7.0x 10 CP/A’c-17 s = RB; A’=DMA; used & = 1.4 x 10’ Lmol™"  86F622
s
DMF 3.6 x 106 CP/IA’c-17 S=RB; A’=DMA; used k¥ = 1.4 x 10’ Lmol™  86F622

s7L

11:80 2-Naphthalenecarboxamide, 3-hydroxy-4-[(4-methylphenyl)azo]-N-phenyl-

DMAA 2.0x10° CP/A%c-17 S=RB; A’=DMA; used k2 =1.4x 10" Lmol™! 86F622
=1
s .

DMF 1.9 x 108 CP/A’e-17 S=RR: A’=DMA: nsed kA =1.4x 10" Lmol™! 86F622
-1
. s .

11.81 1-Naphthalenone, 4-{[2,6-dimethyl-4-(diethylamino)phenyl]imino]-2-(2-methoxy-5-fluorosulfonytphenyl)aminocarbonyl-

CsHN 1.4x10° CPIOc-20  S=RB;A’=2M2P;used ky=3.1x10*s™), By 757166
= 0.043 mol L™Y; No evidence of chemical
reaction.

CeHg 4.7x10° CP/Oc-20 S = azine; A’ = 2M2P; used k; =42 x 10%s7}, 757166
B = 0.053 mol L™}; No evidence of chemical
‘reaction.

CH;CN 3.9x 101 CP/Oc-20 S=RB; A’=2M2P; used k; =33 x 10*s7L, B, 757166
=0.018 mol L™!; No evidence of chemical
reaction.
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
No. Solvent k B ky/k) T Method Comment Ref.
(Lmol ! s7h) (mol L) X)
11.82 1-Naphthalenone, 4-[[4-(diphenylamino)phenyl}imino]-
CsHsN <3.2x 108 CP/Oc-20 S=RB; A’=2M2P; used k; =3.1x 10°s™, B, 757166
=0.043 mol L™!; No evidence of chemical
reaction.
11.83 1-Naphthalenone, 4-[(N-methyl-N-phenyl)amino]imino-
' CH,Cl, 8.9 x 10 PL/Ld-2 $=MB. 89F024
CH,Cl, 2% 10% (k) CP/AcA’c-17  S=MB; A’=DMA; used k' =2.1x 10’ L 89F024
mol™! s~} in benzene [747312].
11.84 1-Naphthalcnonc, 4-[[4-(phenylamino)phenyl]iminoj- )
CsHsN <4.0x 107 CP/Oc-20 S=RB; A’=2M2P; used k; =3.1x 10*s7, B, 757166
= 0.043 mol L‘l; No evidence of chemical
reaction.
11.85 1-Naphthol, 5-[[3-(aminosulfonyl)phenyl)sulfonylamine]-4-[2-(mnethylsulfonyl)-4-nitrophenylazo]-, conjugate base
DMF 9.3x10% (k) 7.7%1073 CP/Ac-14 S=RB; used kg =7.1x 10*s7!; k; includes 79F412
5.6% 107 (ky) possible back energy transfer; k. derived using
} $(S) = 0.4; soln. contains NH,OH.
H0 1.3 x 108 (k) 2.5% 1073 (B, CPiAc-14 S=A;used kg=3.3x10%s7!; k, derived using ~ 79F412
®A(S) = 1.3 x 107%; soln. contains NH,OH.
MeOH 4.8 %106 (k) CP/Ac-14 S = A; used ky = 1.3x 10° s7%; kg includes 79F412
7.2x107 (k) possible back energy transfer; k, derived using
04(S) = 1.6 x 107; soln. contains NH,OH.
11.86 1-Naphthol, 5-[[3-(aminosulfonyl)phenyllsulfonylamino]-4-[2-(methylsulfonyl)-4-nitrophenylazo]-, conjugate dibase
DMF 26x1073 CP/Ac-14 S =RB; soln. contains NH,OH. 79F412
DMF 2.7x107 (k) CP/Ac-16 S=A; A’ =DPBF; used kg= 7.1 x 10*s™; soln. ~ 79F412
contains NH,OH.
H,0 5% 108 (k) 7%107* (B, CP/Ac-16 S=A;A’=25DMF; used ky=33x10°s7};  79F412
soln. contains NH,OH.
MeOH 13x1073 CP/Ac-14 S =RB; soln. contains NH,OH. 79F412
MeOH 1.0x 107 (k) CP/Ac-16 S=A; A’=DPBF;used kg= 1.3x10°s}; soln. ~ 79F412
contains NH,OH.
11.87 1-Naphthol, 4-(4-chlorophenylazo)- )
MeOH 293 CP/Ac-17 S=MB; A’ = 4-Phenylazo-1-naphthol; meas. 81A403
k/k® = 0.40.
11.88 1-Naphthol, S-mcthoxy-4-[2-(mcthylsulfenyl)-4-nitrophenyllazo-, conjugatc basc
DMF 43x107 (k) CP/Ac-14 S=RB;used ky=1x10°s7}; k,derived using ~ 79F412
0(8) = 0.4; soln. contains NH,OH.
DMF 46107 (k) CP/Ac-14 S= A;used ky = 1 x 10° 5741 &, includes possible  79F412
2.6 % 108 (k) back energy transfer; k, derived using §,(S) =2.7
x 107, soln. contains NH,OH.
11.89 1-Naphthol, 4-(4-methoxyphenylazo)-
MeOH 293  CP/Ac-17 S= MB; A’ = 4-Phenylazo-1-naphthol; meas. 81A403
kJkA =109
11.90 1-Naphthol, 4-(4-methylphenylazo)-
CD,;0D CP/Ac-17 S=MB; A’ = 4-(Diethylamino)azobenzene; 84F350
, meas. kJk™ = 2.5 x 10% Rel. to A’ in MeOH.
CD;0D/ D,O CP/Ac-17 $ =MB; A’ = 4-(Diethylamino)azobenzene; 84F350
(80:20) meas. kJk” =53 x 10% Rel. to A’ in MeOH.
CH,Cl, 8.1 x 10% (k) CL/AC,A’c-17 S =MB; A'=DMA; used k* =2 x 10’ Lmol™!  89F024



RATE CONSTANTS FOR MOLECULAR OXYGEN IN SOLUTION 849

TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
Solvent k B (ky'k) - T Method Comment Ref.
(Lmol™' s71) (mol L™ K)

1-Naphthol, 4-(4-methylphenylazo)- — Continued

CH,Cl, 1.3x107 PL/Ld-2 S = TPP; charge-transfer; k=2.6 x 10" Lmol™!  89F024
s~! normalized to 100% hydrazone form.

MeOH/ H,0 CP/Ac-17 S=MB; A',= 4-(Diethylamino)azobenzene; 84F350

(80:20) meas. k/k™ = 50; Rel. to A’ in MeOH.

MeOH/ H,0 CP/Ac-17 S=MB; A’ = 4-(Diethylamino)azobénzene; 84F350

(50:50) meas. kJk” = 1.6 x 10% Rel. to A’ in MeOH.

MeOH CP/Ac-17 S=MB; A’ = 4-(Diethylamino)azobenzene; 84F350
meas. k/k> =26.

MeOH 293 CP/Ac-17 S =MB; A’ = 4-Phenylazo-1-naphthol; meas. 81A403
kA =18.

**1-Naphthol, 4-(4-nitrophenylazo)-

MeOH 293 CP/Ac-17 S=MB; A’ = 4-Phenylazo-1-naphthol; meas. 81A403

kJkX =0.06.
f—iim ‘1-Naphthol, 4-phenylazo-
” CH,Cl, 2.1x107 PL/Ld-2 S = MB; charge-transfer; k=4.2x 10’ Lmol™!  89F024

571 normalized to 100% hydrazone form.

CH,Cl, 22x10* (k) CL/Ac,A’c-17 S=MB; A’=DMA; used k* =2x 10’ Lmot™  89F024

s .

1.8} 2-Naphthol, 1-(4-_aminophenylazo)-

'CH,COCH, ‘ 294 CP/Ac-19 g;A; A’ = [(CH,),NCS,},Ni; meas. kyfky = 80F634

§i,94 2-Naphthol, 1-(4-bromophenylazo)-

MeOH 293  CP/Ac-17 S=MB; A’ = 1-Phenylazo-2-naphthol; meas. 81A403
kfk X = 0.58.,
3195 2-Naphthol, 1-(4-chlorophenylazo)-
MeOH 293  CP/Ac-17 S =MB; A’ = 1-Phenylazo-2-naphthol; meas. 81A403
klkX =0.54,
11.96 2-Naphthol, 1-[4-(dimethylamino)phenylazo}-
MeOH 293 CP/Ac-17 S = MB; A’ = 1-Phenylazo-2-naphthol; meas. 81A403
ke =3.8.
i1.97 2-Naphthol, 1-(4-flurorophenylazo)-
MeOH 293 CP/Ac—l’I S= MB; A’ = 1-Phenylazo-2-naphthol; meas. 81A403
kJk® =0.69.
1198 2-Naphthel, 1-(4-hydroxyphenylazo)-
MeOH 293 CP/Ac-17 S= MB; A’ = 1-Phenylazo-2-naphthol; meas. 81A403
WA =16.
1199 2-Naphthol, 1-(4-iodophenylazo)-
MeOH 293 CP/Ac-17 S= MB; A’ = 1-Phenylazo-2-naphthol; meas. 81A403
kS =0.50.

11.100 2-Naphthol, 1-(4-methoxyphenylazo)-

CH,Cl, 3.5x10° PL/Ld-2 S = MB; charge-transfer; k=4.5x 10°Lmol™!  89F024
57! normalized to 100% hydrazone form.

MeOH 293  CP/Ac-17 S= MB; A’ = 1-Phenylazo-2-naphthol; meas. 81A403
kX =16,

11,101 "2-Naphthol, 1-(4-methyl-2-nitrophenylazo)-
DMAA 6x 10° CP/A’c-17 S=RB; A’=DMA; used & = 1.4 x 10’ Lmol™! 86F622

s,

- - -~ ... Mg Fmoi. Wl AA Aa N 100K
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
No. Solvent k B (kg'k) T Method Comment Ref.
(Lmol™ 7% (mol L) (K)
11.101 2-Naphthol, 1-(4-methyl-2-nitrophenylazo)- — Continued
DMF <2x10° CP/A’c-17 S=RB; A’=DMA; used kX = 1.4 x 107 Lmol™ 86F622
-1
s .
2-PrOH <7x10° CP/Ac-17 S=RB; A’=DMA,; used kA =1.4x 10’ Lmol™ 86F622
-1
s .
11.102 2-Naphthol, 1-(4-methylphenylazo)-
CDb,0D CP/Ac-17 S=MB; A’ = 4-(Diethylamino)azobenzene; 84F350
meas. k/kX = 2.7 x 10 Rel. to A’ in MeOH.
CD:0D/ D,O CP/Ac-17 S =MB; A’ = 4-(Diethylamino)azobenzene; 84F350
(80:20) meas. k/k™ = 3.5 % 10% Rel. to A’ in MeOH.
CH,Cl, 3% 108 PL/Ld-2 S = MB; charge-transfer; k=4 x 105 L mol™' s 89F024
normalized to 100% hydrazone form.
MeOH/ H,0 CP/Ac-17 S=MB; A’I: 4-(Diethylamino)azobenzene; 84F350
(50:50) meas. k,llq.A =42; Rel. to A’ in MeOH.
MeOH/ H,0 CP/Ac-17 S=MB; A’ = 4-(Diethylamino)azobenzene; 84F350
(80:20) meas. k/k* = 16; Rel. to A’ in MeOH.
MeOH 293 CP/Ac-17 S= N!B; A’ = 1-Phenylazo-2-naphthol; meas. 81A403
kA =13,
MeOH CP/Ac-17 S=MB; A’ = 4~(Diethylamino)azobenzene; 84F350
meas. k/kA =6.
11.103 2-Naphthol, 1-(4-nitrophenylazo)-
MeCH 293 CP/Ac-17 S=MB; A’ = 1-Phenylazo-2-naphthol; meas. 81A403
kA =0.15.
DMAA 1.1x10° CPIA’c-17 S =RB; A’ =DMA; used k' = 1.4x 10’ Lmol™!  86F622
~1
s .
DMF 1 x 107 CP/A’c-17 S=RB; A’=DMA; used k* = 1.4 x 10’ Lmol™'  86F622
-1
s .
2-PrOH 5.5x10° CP/Ac-17 $=RB; A’=DMA; used k' = 1.4 x 10’ Lmol™! 86F622
-1
s .
11,104 2-Naphthol, 1-phenylazo- )
CH,Cl, 2.0x10* (k) CL/Ac,A’c-17 S=MB; A’=DMA; used k¥ =2x 107 Lmoi™  89F024
-1
8 .
CH,Cl, 2x 106 PL/Ld-2 S = MB; charge-transfer; k= 2.5x 105 Lmol™!  89F024
s~! normalized to 100% hydrazone form.
11.105 Naphtho[1,2-d]thiazolium, l-ethyl-2-[(1-ethylnaphtho[l,z-d]thlazol-z-ylideue)methyl]-, chloride
MeOH 4.0x10° (k) CP/Ac-15 S =2-ACN; used kg = 1.9x 10° s); k, derived 767071
using $,(S) = 0.75.
11,106 Naphtho[1,2-d]thiazolium, 1-ethyl-2-[(1-ethylnaphtho[1,2-d]thiazol-2-ylidene)methyl|-1-butenyl-, bromide
MeOH 7.3% 107 (k) CP/Ac-15 $=2-ACN; used kg = 1.9x 10°s™}; k, derived 767071
using §(S) = 0.75.
11.107 Naphtho[1,2-d]thiazolium, 1-ethyl-2-[(1-ethyinaphtho[1,2-d]thiazol-2-ylidene)-1-propenyl]-, toluenesulfonate
MeOH 1.6 x107 (k) CP/Ac-15 §=2-ACN; used kg = 1.9 x 10°s7}; k derived 767071
using 0A(S) =0.75.
11.108 Naphtho[2,3-d]thiazolium, 2-[2-[2-(diphenylamino)-3-[3-(4-methoxy-4-
oxobutyl)naphtho[2,3-d]thiazol-2-ylidene]ethylidene]l-cyclopenten-l-yl]ethenyl]-3-(4-methoxy-4-oxobutyl)-, perchlorate
DMSO 2.3 x 108 (k) 6x107° CL/Ac-15 S="Th; used kg = 1.3 x 10*s7!; k, derived using ~ 82F531
0(8)=0.87.
MeOH 1.4 %107 (k) 0.012 CL/Ac-15 S="Th; used ky=1.4x10°s7!; k, derived using ~ 82F531

Oa(S)=0.87.
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
m Solvent k B (ky/k) T Method Comment Ref.
(Lmols7h (mol L) X)
_i‘,!,lbf) 2,2’-Oxatricarbocyanine, 3,3*-dicthyl-, iodidc )
' Propylene 3.2x10% (k) 293 PL/A'd-17 S=MB; A’ =DPBF; used kA =1.0x 10° L 87E690
carbonate mol !5,
Propylene 9x 108 (ky) 293 PL/A'd-5 S=MB; A’=DPBF; Measured kgt ky kgcaled.  87E690
carbonate knowing k, from k/k.
11,110 Pentadienylium, 1,1,5,5-tetrakis{4-(diethylamino)phenyl]-
CH,;CN/ C¢Hgg 1x10% 298 CP/Ac,Ac-23 S=A'=Rubjused ky=3.4x10*s, k, =42x 90F360
(80:20) 1x10% (k) 10" L mol™' 572,
6.6 x107 (k)
SRILI Pentanamide, 2-[[(4-diethylamino)-2-methylphenyllimino]-4,4-dimethyl-3-0x0-N-phenyl-
CsH N 2.5x 10’ CP/Oc-20 S=RB;A’'=2M2P; used ky=3.1 x 10571, B, 757166
=0.043 mol L™!; No evidence of chemical
reaction.
11112 Pentanamide, 2-[[(4-diethylamino)phenyl}imino}-4,4-dimethyl-3-oxo-N-phenyl-
CsH,N 7.9%10% CP/Oc-20 S=RB; A'=2M2P; used ky=3.1x 10*s™,, B, 757166
=0.043 mo! L™!; No evidence of chemical
reaction. '
11113 Phenothiazinium, 3,7-bis(dimethylamino)- (Methylene Blue, MB)
CCly/ MeOH (98:2) <5x 107 293 PL/A'A-S S = A; A" = DPBF; no effect of [MB] on decay 83A371
rate up to 1.9 X 1075 mol L.
CHCl4 6.8x107* CP/Oc-19 S=A; A"=2M2P. 84F673
D,0 4x108 CP/A’c-25 §=A; A’ = Lysozyme; used ky=5x 10*s™!, k,»  81RO11
pH=59 =6.4x10° L mol ™! 5L
H,0 3x10° CP/A’c-25 S=A; A’ =Lysozyme; used ky=5x 10°s™, k,»  81ROI1
pH=59 =44x10 Lmol! .
MeOD 1.6 x 107 PL/Ld-2 S=A. 88A165
MeOH 23x10? 48x107 CP/Ac-14 S=Ajused kg=1.1x107s71, §7TF479
11.114 Phenothiazinium, 3,7-diamino- (Thionine)
D,0 6.8x107 PL/Ld-2 S = MPDME. 83E235
11.115 Propanediamide, 2-[[(4-diethylamino)-2-ethylphenylJimino}-N,N°-diphenyl-
CsHsN ~1.6x107 CP/Oc-20 S=RB;A’=2M2P; used kg =3.1x10*s7!,B,, 757166
=0.043 mol L™!; No evidence of chemical
reaction.
11.116 1,3-Propanedione, 2-[[2-ethyl-4-(diethylamino)phenyllimino}-1,3-diphenyl-
CsHN ~1.6x 107 CP/Oc-20 S=RB; A"=2M2P; used ky = 3.1x 10*s1, B, 757166
=0.043 mol L™; No evidence of chemical
reaction.
1117 Fyrazole, 4,5-dihydro-5-[4-(diethylamino)phenyl]-3-[2-[4-(diethylamino)phenyl]ethenyl]-1-pheny)-
' MeOH/ C¢H 5.8x10° CP/P'a-23 S=RB; A’=DPBF; used ky= 1.8 x 10% s~ k= 83A063
(68:32) ' 63x 108 Lmor! s,
11.118 Pyrazole, 4,5-dihydro-s-[4-(dimethylamino)phenyl]-3—[2-[4-(d:'methylamino)phenyl]ethenﬂ]—I-phenyl-
MeOH/ C¢Hg 1.9x10° CP/P'a-23 S=RB; A’=2M2P; used kg = 1.8 x 10557}, k= 83A063
(80:20) 8.1x10° Lmol ™! s71,
11.119 Pyrazole, 4,5-dihydro-1,5-diphenyl-3-(2-phenylethenyl)-
MeOH/ C¢Hg 72x 108 CP/P'a-23 S=RB; A’=2M2P; used k;= 1.8 x10° s, k, = B3A063
(80:20) 8.1x10° Lmol™' s™.,
MeOH/ CgH 1.7x10% CP/P'a-23 S=RB; A’=DPBF; used ky= 1.8 x 10°s™,, ky = 83A063
(68:32) 6.3x10° Lmot™ 571,

-1 Phve Cham Ref Data. Vnl. 24. No. 2. 1995
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TABLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
No. Solvent k B (ky'k) T Method Comment Ref.
(Lmol™ s7) (mol LY ()
11.120 Pyrazole, 4,5-dihydro-5-(4-methoxyphenyl)-3-[2-(4-methoxyphenyl)ethenyl]-1-phenyl-
MeOH/ CgHg 6.0% 108 CP/P'a-23 S=RB; A’=2M2P; used ky= 1.8 x 10° s ko=  83A061
(80:20) 8.1x10° Lmol ™ s7L.
MeOH/ C¢H, 13x10° CP/P'a-23 S=RB; A’=DPBF; used ky = 1.8 x 10° s™!, kpy = 83A06!
(68:32) 6.3x 108 Lmol™' s,
11.121 2-Pyrazoline, 3-(4-chtorophenyl)-1,5-diphenyl-
CH,Cl, CP/Ac-17 S=MB; A’; 1,3,5-Triphenyl-2-pyrazoline; 86F225
meas. k/kX =2.1.
11.122 2-Pyrazoline, 5-(4-chlorophenyl)-1,3-diphenyl-
CH,Cl, CP/Ac-17 S=MB; A’]: 1,3,5-Triphenyl-2-pyrazoline; 86F225
meas. k/k> = 1.5.
11,123 2-Pyrazoline, S-deutero-1,3,5-triphenyl-
CH,Cl, CIVAc-17 §=MB; A"—T 1,3,5-Triphcnyl-2-pyrazolinc; 86F225
meas. kJk = 0.48; electron transfer.
11.124 2-Pyrazoline, 3-(4-methoxyphenyl)-1,5-diphenyl-
CH,Cl, CP/Ac-17 S=MB;A’= 1,3,S-pohenyl-Z;pyrazoline; 86F225
meas. k/k* =0.3.
11.125 2-Pyrazoline, 5-(4-methoxyphenyl)-1,3-diphenyl-
CH,Cl, CP/Ac-17 S =MB; A’ =1,3,5-Triphenyl-2-pyrazoline; 86F225
meas. k/kA = 0.8.
11.126 2-Pyrazoline, 3-(4-methyiphenyl)-1,5-diphenyl-
CH,Cl, CP/Ac-17 S=MB; A”= 1,3,5-Triphenyl-2-pyrazoline; 86F225
meas. k/kA =0.7.
11.127 2-Pyrazoline, 5-(4-methylphenyl)-1,3-diphenyl-
CH,Cl, CP/Ac-17 S=MB;A’'= 1,3,5-Triphenyl-2-pyrazoline; 86F225
meas. k/kA = 1.1.
11,128 3-Pyrazolinone, 4-(4-diethyiamino-2-methylphenyl)imino-5-methylcarbamyl-2-phenyl-
MeOH 4x107 (&) 298 CP/Ac,A’c-  S=MB; A’=DPA; used & = 1.8§ x 10" L mol™! 87F542
4% 108 (ky) 17,19 s
11.129 3.Pyrazaolinane, 4.[4-[ethyl(2-hydroxyethyl)amina]-2-methylphenyllimino-5-methyl-2-phenyl-
MeOH 4% 107 (k) 298 CP/AcA’c-  S=MB; A’=DPA;used &, = 1.8 x 107 Lmol™  87F542
5% 10° (ky) 17,19 s
11.130 3.Pyrazolinone, 4-[4-[(2-hydroxyethyl)ethylamino]phenyllimine-5-methyl-2-phenyl-
MeOH 2x107 (k) 298 CP/Ac,A’c-  S=MB; A’ =DPA; used k¥ = 1.8 x 10’ Lmol™  87F542
5x 105 (k) 17,19 s
i1.131 Pyrazoio{i,z-ajbenzoiriazoic
CH,;CN 5% 10° 3x1073 CPlAc-15 S =RB;used kg=1.6x10%s7". 83F136
11.132 Pyrazolo[1,2-albenzotriazole, 1,3-dimethyl-
CH;CN 2% 107 8x 107 CP/Ac-15 S=RB;used ky=1.6x 10%s7". 83F136
11.133  Pyrazol-3-one, 4-[(4-aminophenyl)imino]-2,4-dihydro-5-methyl-2-phenyl-
CH,;CN 5.0% 107 CP/Oc-20 S=RB; A’=2M2P; used ky =33 x 10°s™,, By 757166
=0.018 mol L™}; No evidence of chemical
reaction.
MeOH 4x10° (k) 298 CP/Ac,A’c-19 S=MB; A’=DPA. 87F542
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TasLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
Solvent k B (kylk) . T Method Comment Ref.
Lmol s (mol L) K)

., 11134  Pyrazuvl-3-vne, 4-[(4-amino-2,3,5,6-tctramethyiphenyl)imino}-2,4-dihydro-S-methyl-2-phenyl-
CH,CN 5.0x10% CP/Oc-20 S=RB; A’'=2M2P; used ky=3.3x 10571, B, 757166

=0.018 mol L™!; No evidence of chemical
reaction.

i .i35 Pyrazol-3-one, 2-(4-bromophenyl)-4-(4-diethylamino-2-methylphenyl)-2,4-dihydro-imine-5-methylcarbamyl-
‘ MeOH 4% 107 (k) 298 CP/AcA'c-17 S=MB; A’ =DPA; used k» =1.8x 10" Lmol™!  87F542

-1

5.

11,136 = Pyrazol-3-one, 2-(3-chlorophenyl)-4-(4-diethylamino-2-methyiphenyl)-2,4-dihydro-imine-5-methylcarbamyl-
MeOH 4x107 (k) 298 CP/Ac,A’c-17  S=MB; A’=DPA; used k* = 1.8 x 10" Lmol™  87F542

s .

13,137 Pyrazol-3-one, 2-(4-chlorophenyl)-4-(4-diethylamino-2-methylphenyl)-2,4-dihydro-imino-5-methylcarbamyl-

MeOH 4x107 (k) 208 CP/AcA-  S=MB; A =DPA;used k* =1.8x 10’ Lmol™ 87F542
1% 108 (&) 17,19 gL

11,138 Pyrazol-3-one, 4-[[4-(diethylamino)-2,6-dimethylphenyllimino]-2,4-dihydro-5-(benzoylamino)-2-phenyl-

CsHsN 1.0x10° CP/Oc-20 S=RB; A’ =2M2P; used k3 =3.1 x 104 s'l, Bar 757166
=0.043 mol L"l; No cvidence of chemical
reaction.

11.139 Pyrazol-3-one, 4-[[4-(diethylamino)-2,6-dimethylphenyl]imino}-2,4-dihydro-5-(1,1-dimethylethyl)-2-phenyl-

CsHsN 1.0x 10° CP/Oc-20 S=RB; A"=2M2P; used k4 = 3.1 x 10457, B, 757166
=0.043 mol L™!; No evidence of chemical
reaction.

11.140 Pyrazol-3-one, 4-[[4-(diethylamino)-2,6-dimethylphenyllimino]-2,4-dihydro-5-methyl-2-phenyl-

CsHsN 6.3x 108 CP/Oc-20 S=RB; A’=2M2P; used ky=3.1 x 10%s™, By, 757166
=0.043 mol L™!; No evidence of chemical
reaction.

CeHs Lix10° CP/Oc-20 S =azine; A’=2M2P; used k=42 x 10*s7!, 757166
B = 0.053 mol L™}; No evidence of chemical
reaction. )

CH,CN 4.0%10° CP/Oc-20 S=RB; A’ = 2M2P; used kg =33 % 104671, B, 757166
=0.018 mol L™!; No evidence of chemical
reaction.

11.141 Pyrazol-3-one, 4-[[4-(diethylamino)-2-methylphenyllimino]-2,4-dihydro-5-(1,1-dimethylethyl)-2-phenyl-

CsHsN 1.7x10% CP/Oc-20 S=RB; A’=2M2P; used kg =3.1 x 10* 57, B, 757166
=0.043 mol L™!; No evidence of chemical
reaction.
CeH, 1.3x 108 CP/Oc-20 S =azine; A’ = 2M2P; used k; =42 x 10*s™!, 757166
: Ba = 0.053 mol L™*; No evidence of chemical
reaction.
CH,CN 13x10° CP/Oc-20 S=RB:A’=2M2P: used kg =33x10°s"L. B, 757166
’ =0.018 mol L™}; No evidence of chemical
reaction.

11.142 Pyrazol-3-one, 4-(4-diethylamino-2-methylphenyl)imino-2,4-dihydro-5-methylcarbamyl-2-(3-methoxyphenyl)-
MeOH 5x107 (k) 298 CP/Ac,A’c-17 S=MB; A’ = DPA; used k' = 1.8 x 10’ L mol™!  87F542

s .

- 11,143  Pyrazol-3-one, 4-(4-diethylamino-2-methylphenyl)imino-2,4-dikydro-5-methylcarbamyl-2-(3-methylphenyl)-

MeOH 4x107 (k) 298 CP/AcA'c-  S=MB; A'=DPA;used k' = 1.8 x 10’ Lmol™  87F542
4% 10° (k) 17,19 s
11144 Pyrazol-3-one, 4-[[4-(diethylamino)-2-methylphenyl}imine]-2,4-dihydro-5-methyl-2-phenyl-
CsHsN 4.0x10’ CP/Oc-20 S=RB; A’=2M2P; used k;=3.1x10*s™}, B, 757166
=0.043 mol L™1; No evidence of chemical
reaction.
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TasLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
No. Solvent k B (kglk) T Method Comment Ref.
(Lmol™'s™) (mol L) x)
11.144 Pyrazol-3-one, 4-[[4-(diethylamino)-2-methylphenyl]imino}-2,4-dihydre-5-methyl-2-phenyl- — Continued
MeOH 4%107 (k) 298 CP/Ac,A'c-  S=MB; A’=DPA; used k' = 1.8 x 10’ Lmol™  87F542
5% 10 (k) 17,19 s
11.145 Pyrazol-3-one, 4-(4-diethylamino-2-methylphenyl)imino-5-methylcarbamyl-2,4-dihydro-2-(4-nitrophenyl)-
MeOH 4x107 (k) 298 CP/Ac,Ac-17 S=MB; A’=DPA; used kX' = 1.8 x 10’ Lmol™  87F54
-1
s
11.146 Pyrazol-3-one, 4-(4-diethylamino-2-methylphenyl)imino-5-methylcarbamyi-2,4-dihydro-2-(2,4,6-trichiorophenyl)-
MeOH 4% 107 (k) 298 CP/Ac,A’c-17 S=MB;A’=DPA; used k' =1.8x 10" Lmol™  87F54
s
11.147 Pyrazol-3-one, 4-[[4-(diethylamino)phenyllimino}-2,4-dihydro-5-methyl-2-phenyl-
C4HsN 40x107 CP/Oc-20 S=RB; A’=2M2P; used kg =3.1x 10*s™), B, 757166
' =0.043 mol L™}; No evidence of chemical
reaction.
CeHg 12x107 CP/Oc-20 S=azine; A’ =2M2P; used ky =42 x 10%s7!, 757166
B = 0.053 mol L™; No evidence of chemical
reaction.
CH,CN 4.0%108 CP/Oc-20 S=RB; A’ =2M2P; used ky;=33x10*s™}, By 757166
=0.018 mol L™!; No evidence of chemical
reaction.
MeOH 3x107 (k) 298 CP/AcA%c-  S=MB; A’=DPA;used kX' = 1.8 x 10" Lmol™!  87F542
4% 10 (k) 17,19 s
11.148 Pyrazol-3-one, 2,4-dihydro-4-[(4-methoxyphenyl)imino]-5-methyl-2-phenyl- )
CsHsN "~ CP/Oc-20 S =RB; A’ = 2M2P; No measurable effect. 757166
CH;3;CN CP/Oc-20 S =RB; A’ = 2M2P; No measurable effect. 757166
11.149 Pyrazol-3-one, 4-[[4-(dimethylamino)-3,5-dimethylphenyl]imino]-2,4-dihydro-5-methyl-2-phenyl-
CH,;CN 6.3x 10° CP/Oc-20 S=RB; A’ =2M2P; used ky =33 x 10*s7,, By, 757166
=0.018 mol L™}; No evidence of chemical
reaction.
11.150 Py.razol-S-one, 4-[[4-(dimethylamino)phenyl]imino]-2,4-dihydro-5-methyl-2-phenyl-
CsHsN 4.0%107 CP/Oc-20 S=RB; A’=2M2P; used k3 =3.1 x 10457, By 757166
=0.043 mol L™}; No evidence of chemical
reaction.
MeOH 4x10° (kg) 298 CP/Ac,A’c-19 S=MB; A"=DPA. 87F542
11.151 Pyrazol-3-one, 4»[[4-(dimethylamino)-2,3,5,6-tetramethylphenyl]imino]-2,4-dihydro—5-melhyl-2-phenyl- )
CH,CN 40x10° CP/Oc-20 S=RB; A’=2M2P; used k; =33 x 10*s™, By 757166
=0.018 mol L™!; No evidence of chemical
reaction.
11.152 Pyrazol-3-one, 4-[[4-(diphenylamino)phenyljimino]-2,4-dihydro-5-methyl-2-phenyl-
CsHsN 5.0x 107 CP/Oc-20 S=RB; A’=2M2P; used kg =3.1x 10*s™, B, 757166
=0.043 mol L!; No evidence of chemical
reaction.
11.153 Pyrazol-3-one,4,4’-[(2,3,5,6-tetramethyl-1,4-phenylene)dinitrilo]bis[2,4-dihydro-S-methyl-Z-phenyl-
CsHsN CP/Oc-20 S = MB; A’ = 2M2P; No measurable effect. 757166
CH;CN g CP/Oc-20 ~ S=RB; A’ =2M2P; No measurable effect. 757166
11.154 Pyrazolo[5,1-c]-1,2,4-triazole, 7-[4-(N-ethyl-[N-(2-methylsulfonylamino)ethyl]amino-2-methylphenylimino]-
6-methyl-3-[4-[3-[(3-butyl-4-hydroxyphenoxy(dodecy)methoxy]carbonylamino)phenyljpropyl]-
EtOH <6x 107 PL/Ad-8 S=An; A’=DPBF. 91A448
11.155 Pyrazolof5,1-c]-1,2,4-triazole-6-carboxylic acid, 7-[[4-(diethylamino)-2-methylphenyllimino]-3-phenyl-, ethyl ester
EtOH 2x10°8 PL/A’d-8 S=An; A’=DPBF. 91A448



using $,(S)=0.75.
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
Solvent B (ky/k) " T  Method Comment Ref.
(L mol™!s71) {mol L™1) K)
11155 Pyrazolo[5,1-c]-1,2,4-triazole-6-carboxylic acid, 7-{[4-(diethylamino)-2-methylphenyllimino]-3-phenyl-, ethyl ester — Continued
EtOH 1.4 x 10 (k) CP/Ac-17 S = AICI(tspc); A’ = Azo dye 10; used k¥ =24 91A448
% 10% L mol™? s/; values from graph.
EtOH 9% 107 CP/A’c-16 S = AICI(tspc); A’ = DPBF; used kg =8 x 10%s™1.  91A448
. 11156 Pyrido[2,1-b]benzothiazolium, 4-[(2,3-dihydro)pyrido{2,1-blbenzothiazol-4-yl)methylene]-1,2,3,4-tetrahydro-, iodide
MeOH 2.7 %107 (k) CP/Ac-15 §=2-ACN; used kg = 1.9x10°s™; k derived 767071
) using §,(8)=0.75.
41,157 Pyrylium, 2,6-bis(1,1-dimethylethyl)-4-[1-[2,6-bis(1,1-dimethylethyl)selenapyran-4-ylidene]-3-propenyl]-
MeOH/ H,0O 4x10% (k) CP/Ac-14 S=RB;used kg = 1.7x10° s7}; k. derived using ~ 90F157
(50:50) OA(RB)=0.77.
MeOH/ H,0 3x10° (k) CP/Ac-14 S = MB; used kg = 1.7 X 10° s7'; k, derived using  90F157
(50:50) $2(MB) = 0.50.
i 1.1‘58 Pyrylium, 2,6-bis(1,1-dimethylethyl)-4-[1-[2,6-bis(1,1-dimethylethyl)telluropyran-4-ylidene}-3-propenyl]-
MeOH/ H,0 8.5% 107 (k) CP/Ac-14 § =MB; used kg = 1.7 x 10° s7}; k, derived using  90F157
(50:50) $A(MB) = 0.50.
MeOH/ H,0 9.4 x 107 (k) CP/Ac-14 S=RB;used k4 =1.7x 10° s'l; k. derived using  90F157
(50:50) da(RB)=0.77.
- 11159 Pyrylium, 4,4’-(1,3-propenyl)bis{2,6-di(1,1-dimethylethyl)-
MeOH/ H,0 3x10% (k) CP/Ac-14 S =RB; used kg = 1.7 x 10° s7}; k. derived using ~ 90F157
(50:50) ®A(RB)=0.77.
11,160 Selenopyrylium, 2,6-bis(1,1-dimethylethyl}-4-[1-[2,6-bis(1,1-dimethylethyl)selenopyran-4-ylidene}-3-propenyl]-
' MeOH/H,0 5% 108 (k) CP/Ac-14 S =RB;used kg = 1.7x 10° s7}; k. derived using ' 9OF157
(50:50) 9A(RB)=0.77.
11,161 Telluropyrylium, 2,6-bis(1,1-dimethylethyl)-4-[1-{2,6-bis(1,1-dimethylethyl)telluropyran-4-ylidene]-3-propenyl}-
MeOH/ H,0 (99:1) 9% 10% () CP/Ac-14 $=MB; used kg = 1 x 10° 5™\ k, derived using ~ 90F157
¢A(MB) = 0.50. 92F189
MeOH/ H,0 1.8x 108 (k) CP/Ac-14 S =MB; used kg = 1.7 x 10° 51, k, derived using  90F157
(50:50) $A(MB) = 0.50.
MeOH/ H,O 1.8x 108 (k) CP/Ac-14 S =RB;used ky= 1.7 x 10° s™}; k_derived using  90F157
(50:50) 9A(RB)=0.77.
1,0 8 108 (k) CP/Ac-14 5 = MB; used kg =2.4 % 10° 37" &, derived using  90F157
0,(MB) = 0.50. 92F189
11.162 Telluropyrylium, 2,6-diphenyl-4-(2,6-diphenyltelluropyran-4-ylidene)methyl-
MeOH/ HyO (99:1) 1x107 (kp 298 CP/Ac-14 S=RB;used kg= 1 X 10°s 1, YZE18Y
11.163  2,2’-Thiacarbocyanine, 5,5’-dichloro-3,3-diethyl-, bromide
MeOH 1.3 %105 (k) CP/Ac-15 S=2-ACN;used k= 1.9x 10°s™}; k. derived 767071
using §A(S) =0.75.
11.164 2,2’-Thiacarbocyanine, 5,5’-dichloro-3,9,3’-triethyl-, bromide
MeOH 7.1x10% (k) CP/Ac-15 S=2-ACN;used k3= 1.9x10°s™; k. derived 767071
using $,(S) = 0.75.
11.165 2,2’-Thiacarbocyanine, 5,5’-dicyano-3,9,3-triethyl-, tetraflnoroborate
MeOH 3.3x10% (k) CP/Ac-15 §=2-ACN: used kg = 1.9 x 10% s} &, derived 767071
using ¢A(S) =0.75.
11.166 2,2’-Thiacarbecyanine, 3,3’-diethyl-, toluenesulfonate
MeOH 3.5% 108 (k) CP/Ac-15 S =2-ACN; used ky = 1.9 % 105 s71; £, derived 767071
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
No. Solvent k B (ky/k) T  Method Comument Ref.
(Lmol's™h (mol L™ K)
11.167 2,2’-Thiacarbocyanine, 3,3’-diethyl-5,5’-dimethoxy-, toluenesulfonate
MeOH 6.7 x 10 (k) CP/Ac-15 S=2-ACN; used kg = 1.9x 10°s™!; k derived 767071
using ¢5(S) = 0.75.
11.168 2,2’-Thiacarbocyanine, 3,3’-diethyl-8,10-dimethyl-, toluenesulfonate
MeOH 2.9x 108 (k) . CP/Ac-15 $=2-ACN; used ky = 1.9x 10°s7}; k derived 767071
using $,(S) = 0.75.
11.169 2,2’-Thiacarbocyanine, 3,3°-diethyl-8,10-ethanediyl-, toluenesulfonate
MeOH 1.2x 108 (&) " CPlAc-15 $=2.ACN; used kg = 1.9 x 10° s™}; k, derived 767071
using §,(S) =0.75.
11.170 2,2’-Thiacarbocyanine, 3,3’-diethyl-8,9-(1,3-propanediyl)-, iodide )
MeOH 1.5x 108 (k) CP/Ac-15 S=2-ACN; used kg = 1.9 x 10°s™; k, derived 767071
using $(S) = 0.75.
11.171 2,2’-Thiacarbocyanine, 3,9,3’-triethyl-, bromide
MeOH 1.6 x 107 (k) CP/Ac-15 S=2-ACN;used ky= 1.9x10° %, k derived 767071
using P (S) =0.75.
11.172 2,2’-Thiacarbocyanine, 3,9,3’-triethyl-5,5’-dimethoxy-, toluenesulfonate
MeOH 3.1x107 (k) CP/Ac-15 S=2-ACN;used kg=1.9x10°s™!; k. derived 767071
using $,(S) — 0.75.
11.173 2,2’-Thiadicarbocyanine, 3,3’-diethyl-, iodide
MeOH 1.3x107 (k) CP/Ac-15 $=2-ACN;used ky= 1.9 X 10° s} k, derived 767071
using ¢A(S) = 0.75.
11.174 2,2’-Thiatricarbocyanine, 3,3’-diethyl-, iodide
Propylene 2.7x10° (kg) 293 PL/A'd-5 S=MB; A’=DPBF; Measured kq+k; kqcaled.  87E690
carbonate knowing k, from k/k~".
Propylene 3.8x 108 (k) 293 PL/A’d-17 S =MB; A’ = DPBF; used £ = 1.0x 10°L 87E690
carbonate . mol ™' s71,
MeOH 5.1% 107 (k) CP/Ac-15 §=2-ACN; uscd kg = 1.9 x 105 s}, k derived 767071
using ,(S) =0.75.
11.175 Thiopyrylium, 2,6-bis(1,1-dimethylethyl)-4-[1-[2,6-bis(1,1-dimethylethyl)selenopyran-4-ylidene]}-3-propenyl]-
McOH/ H,0 9.0 x 10% (k) 298 CP/Ac-14 S=RB;used kg= 1.7 x 10° s, 92F189
(50:50)
11.176 Thiopyrylium, 2,6-bis(1,1-dimethylethyl)-4-[1-[2,6-bis(1,1-dimethylethyl)thiopyran-4-ylidene]-3-propenyl}-
MeOH/ H,0 1.3 %107 (k) CP/Ac-14 S =RB; used kg = 1.7 x 10° s™; k, derived using ~ 90F157
(50:50) 0,(RB)=0.77.
11.177 1,2,3-Triazolo[1,2-albenzotriazole
CH;CN 4x10* 0.4 CP/Ac-15 S=RB; used kg = 1.6 x 10%s7". 83F136
11.178 Tricarbocyanine, 5,5’-dichlore-1,1°,3,3,3°,3’-hexamethyl-, iodide
Propylene 4.0x10° (k) 293 PL/A‘d-5 $=MB: A’ = DPBF; Measured k, + k.. k, caled.  87E690
carbonate knowing , from k/k~.
Propylene 4x107 (k) 293 PL/A'd-17 S=MB; A’ = DPBF; used kA = 1.0x 10° L 87E690
carbonate mol™ls71,
11.179 Tricarbocyanine, 5,5’-difluoro-1,1°3,3,3’,3’-hexamethyl-, iodide
Propylene 7x107 (&) 293 PL/A'-17 $=MB; A’= DPBF; used k* = 1.0x 10°L 87E690
carbonate mol~}s7L.
Propylene 1.0x 10° kg 293 PL/A'd-5 S =MB; A’ = DPBF; Measured kg + ko kg caled. 87E690

carbonate knowing k, from k,/k,A'.
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TaBLE 11. Rate constants for the interaction of singlet oxygen with diazo compounds and dyes. — Continued
Solvent k B (kg'k) . T Method Comment Ref.
(Lmol™s7h (mol L™ K)

:43,180  Tricarbocyanine, 5,5 *-dimethoxy-1,1°3,3,3°,3°-hexamethyl-, io&ide :
Propylene 1.5 x 108 (k) 293 PL/A%d-17 S=MB; A’ = DPBF; used k2 = 1.0x 10° L $7E690

carbonate mol™ ¢t
Propylenc 2.6 % 10° (kg) 203 PL/AAS S = MB; A’ = DPBF; Moasured kg + ky, kg caled.  87E690
carbonate . knowing k, from k/k~’

11181 Tricarbocyanine, 1,1°3,3,3°,3’-hexamethyl-, fluoride

o Propylene 8 x 107 (k) 293 PL/A'd-17 §=MB; A’=DPBF used k,* = 1.0x 10°L 87E690
carbonate moi~! 571
Propylene 5.4x 108 (kg 293 PL/Ad-5 3 =MB; A"=DPBF; Measured k, + k, k, caled. ~ 87E690
carbonate knowing k, from k/k>".

44182 Tricarbocyanine, 1,1°,3,3,3°.3’-hexamethyl-, iodide '
Propylene 7x107 (k) 293 PL/AG-17 S=MB; A’ = DPBF,used k* = 1.0x10°L 87E690
carbonate mol™ gL,
Propylene 1.8 % 10° (ky) 293 PL/A’d-S S =MB; A’ = DPBF; Measured k, + k, k, calcd. - 87E690
carbonate knowing k, from k/k®.
DMSO 1.9%10% (k) 0.078 CL/Ac-15 S =Th; used kg = 1.3 x 10*s7); k, derived using ~ 82F531

$4(8)=0.87.
MeOH 1.2x10° (k) 0.14 CL/Ac-15 S =Th; used ky= 1.4 x 10° s71; k, derived using ~ 82F531
0(5)=0.87. '

4 Ll‘8_3 Tricarbocyanine, 1,1°,3,3,3°,3’-hexamethyl-, perchlorate »
Propylene 1.0 10% (k) 293  PL/A’d-17 S=MB; A’ = DPBF; used k' = 1.0x 10°L 87E690
carbonate _ mol st
Propylene 7.7 % 10° (kg) 293 PL/AA-S § = MB; A" = DPBF; Measured k, + k, kg calcd.  87E690
carbonate knowing k, from kJk*.
CH,CN/ CgHg 8x 107 298 CPfAc,A’c-23 S=A’=Rub;used ky=3.4x10*s, kyy=42x 90F360
(80:20) 1.6 % 10% (k) 10" Lmol™ 571,

4x107 (kp)

11.184  Tricarbocyanine, 1,1°,3,3,3°,3’,5,5%-octamethyl-, iodide
Propylene 5% 107 (k) 293 PL/A’d-17 S=MB; A’=DPBF;used £ = 1.0x 10°L RTRAOD
carbonate mol~t s,
Propylene 5.8 x10% (k) 293 PL/A’A-S S =MB; A’ = DPBF; Measured k; + k, kg calcd.  BTE690
carbonate knowing k. from Iq:,/krA .
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TABLE 12. Rate constants for the interaction of singlet oxygen with metal complexes.

No. Solvent k B (kg'k) T Method Comment Ref.
(Lmol™!s™) (mol L7h X)
12.1 Acetatobis(acetylacetonato)manganese(III)
CH,COCHy/H,0  22x107 PL/Ld-2 S = PAMP. 82A412
(93:5)
122 Ammine[2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)Jphenolato]nickel(IT)
C¢HsCH, 48x108 CP/A’c-25 S=A'=Rubjused ky=1x10°s, ky=17x 752063
108 L mol ™! 571
12.3  Aniline[2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)]phenolato]nickel(II)
C¢HsCH, 1.9x10° CP/A’c-25 S=A’=Rubiused by =1x10°s"Lkp=17x 752063
103 L mol™' s7.
124 Aqua[2,2’-thiobis(3,4-dimethylphenolato)]nickel(II)
C¢HsCH, 1.2x 108 CP/A’c-25 S=A’=Rubjused g =1x10°s™ ko= 17x 752063
108 Lmol™! 7!,
12.5 Aqua[2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)]phenolato]nickel (II)
Cgl1sCH; 1.4x108 CP/Ac-25 S=A’=Rubjuscd kg=1x105s"], ky =17 752063
108 L mol™t 571,
12.6 Bis(acetylacetonato)chloroacetatomanganese(III)
CH;COCHy/ H,0  2.7x 107 PL/L4-2 S =PdMP. 82A412
(95:5)
12.7 Bis(acetylacetonato)cobalt(Il)
CgHsCH; 1x10° CFP/A’c-25 S=A"=Rubjused kg=1x10°s"", ky=1.7% 752063
108 Lmol™!s7%,
CCly/ CHCl4 1.5x 108 CP/A’c-23 S=A’=Rubjused ky=14x 10357 kyy=7x  74F645
(90:10) 107 Lmol™ s77; Measured ky/(kpfA"] + kg) = 8.2
x10* L mol™ at [A7=5x 10 mol L™\,
12.8 Bis(acetylacetonato)copper(Il)
CoH,CH, 1x 108 . CP/A’e-25 S=A’=Rubjused ky=1x10°c] k,,=17%x 752063
108 L mol™s7L,
CCl,/ CHCl4 3.7x10° CP/A’c-23 S=A’=Rubjused ky=1.4x 10357  kpy=7x  74F645
(90:10) 107 L mol™ s7!; Measured k,/(kpA"] + kg) = 2.1
%10’ Lmol™ at [A] =5x 10 mol L1,
12.9 Bis(acetylacetonato)manganese(III)
CH;COCHy/ H,0  2.5x107 PL/Ld-2 S =PdMP. 82A412
(95:5)
12.1¢ Bis(acetylacetonato)nickel(IT)
BuOCH,CH,OH  7.5x 107 273 MD/A’c-33  A’=Rubjused kg=38x10°s7 k., =7x 107L 727319
mol ! 571,
CeHsBr 6.5x 107 273 MD/A%c-33  A’=Rubjused k3= 1.3x10*s™), k,, =4.0x 107 737333
L mol ™" s7}; Measured K/[(k/[A"]) + ko) = 0.5 at
[A”]=1.5% 10~ mol L!. A exists as a trimer in
. solution.
C¢HsCH, 3x 108 CP/Ac-25 S=A’=Rubjused kg=1x10° s ky=17x 752063
108 L mot™' 570,
CCly/ CHCl4 82x 107 CP/A’c-23 S=A’=Rub;used ky=14x103 s ky=Tx  74F645
(90:10) 107 L mol™} s7; Measured ka/(ky [A’] + kg) = 4.6
x10* L mol™ at [A"] =5 x 10 mol L™\
CH,Cl 1.5x 108 298 CP/A’c-23 S=A’=Rub; used k; =8 x 10>s™), k=8 x 107 747341
Lmol™ st
CH,Cl, 7.5% 10 CP/A’c-23 S=A’=Rub;used k3 =7.3x10%s7 , kyr=7%x 732066

10’ Lmol™ 571,
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TABLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
Solvent k B (kylk) . T Method Comment Ref.
v (Lmol! s (mol L™ ® ' :

;32‘.10 Bis(acetylacetonato)nickel({l) — Continued

CH;COCHy/ H,0  1:5x 108 PL/Ld-2 S = PAMP. 82A412
(95:5) .
CH,Cl, © 18x108 CP/A’c-19 S—A’—Rubjused ky=73x 10357 k,.=7x  88F059
10°L mol‘l 1

’- !21 1 Bis(aoetylacétonato)nickel(ll) dibydrate g

© CCl/ MeOH.(98:2) 6.6 % 10’ FP/A'd-5 S=MB; A’ =DPBE. 78E238
A2 "Bis(acetylacetonato)trichloroacetatoman’ganese(lll)
) 'CH;COCHy/H,0 22x107 PL/Ld-2 S = PdMP. 82A412
- 055)
fjl.ﬂ Bis(acetylacetonato)zinc(II)
' CCly/ CHCl, L1x10 CP/A’c-23 S=A"=Rub; used ky=1.4x10> s~ k=7 x - T4F645
(90:10) 107 L mol™! s7!; Measured kn/(k[A’] + kg) = 6.1

x 10> Lmol™ at [A7=5x 107¢ mol L1,

‘140 Bls(s-bromo-z hydroxybenzaldehydato)mckel(ﬂ) dlhydrate
“CHCl; - . 53x107 CP/A’c-33 S=A’=Rub; used kg= 1.7x 10*s Lk =53%x  79A050
o 107 Lmol™! 571,

‘Bis(2-butene-2,3-dithiolato)nickel(IT)

C¢HCH;, 2.8x 10" CPIA%c25  S=A'=Rubjusedky=1x10°s ky=17x . 752063
10 L mol™! 57,

"“CH;CN/CgHg . . 1.3x 10 298 CP/Ac,A’c23 S=A’=Rubjused ky=34x10*s"", kyy=42x  90F360

(80.20) 9x10% (k) 107 L mol™! 51,

14x10‘°(k)

1216 Bls[O—butyl-3,5-d1 -(1, 1-dlmethylethyl)-4-hydroxybenzylphosphonato]nickel(lI)

BuOCH,CH,0H  3.4x10’ 273 MD/A'c-33  A’=Rub;used kg =3.8 x10° s“,kA. 7x10"L 727319
- . mol'l L
CeHsBr 1.3x107 273 MD/A%c33 A’=Rub; used ky=1.3x 10% s~ kA:-40x107 737333

L mot™! s7!; Measured KIKATAD + ky] =01 at
[A7=15x% 10'4 mol L. A exists as a trimer in

: solution.
" CgHsCH, 2.0x 10° CP/A’c-25 S=A’=Rub; used kg = 1 x10°s™! kA: =17x 752063
. : 108 L mol! s, '
CeHs 1.4x107 PL/A’d-8 S=MB;A’=DPBF. 76F902
CCi/CHCl, =~ 9.0x10° © CP/IA’c-23 S=A’=Rub;used ky=1.4x10%s7!, ky = 74F645
-(90:10) 107 L mol™L s7}; Measured k,/(k,{A"] +. kd) 5 2
- , x10* L mol L at [A") =5 x 107 mol L.
- CH,Cl, 1.6x 107 298 CP/A’c-23 S=A’=Rub; used ky=7.3x 103 s, kyy=7.3x  T4F642
C 10" L mol™ 578, :
CH,Cl, 1.4x 107 -298 CP/A’c-23 S=A’=Rub;used k;=73x 1057, ky=7x 727319
10" Lmol™ 571,
CH,Cl/ MeOH/  1.0x10’ 208 CR/Ac32  A’=Rubjusedky=7.3%x10°s™ ky=7 x107L" 727319
_ CsH3N (94:3:3) : L mol™! s" 10,* from (PhO);PO;. T

‘»i 2.1‘7 Bis[z-[(butylimino)methyl]A-bmmophenolato]nickel(ll)

© - CHCl 3.7x10° CP/A'c33  S=A’=Rubjusedkg=1.7x10°s k,y=53x  79A050
. . 107 Lmot~lg™l,

. 12.18_ ) Bis[z-[(butylimino)methyl]—4-methoxyphenalato]nickel(ll)

n-CycHa, 4.0x10° 298 MD/Ac-33  A’=Rub;used ky=9.0x 10*s7 , ky=7.3x 107 747341
. Lmol™ s, N ’
n-CygHa, 2.0x 108 ' 298 MD/A’c33  A’=Rub;used ky=9.0x 10*s7}, kyy=Tx 10"L 727319
: : mol ™ 571,

I Dhue MPham: Daf. Nata \al 94 Na 2 1Q08
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TasBLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued

No. Solvent k T Method Comment Ref.
(Lmol™'s7h )
1218 Bis[2-[(butylimino)methyl]-4-methoxyphenolato]nickelII) — Continued
CH,Cl, 2.0x10° 298 CP/A'c-23  S=A'=Rubjusedky=8x10°s, ky=73x 747341
107 L mol™ 7L,
CHCl, 34x10° CP/A’c-33 S=A'=Rub;used ky=17x10*s7 k=53 %  T9A0N
107 Lmol 1571,
i-octane/ MeOH/  3.5x10° 298 CR/Ac-32  A’=Rubjused ky=5.0x10%s" k= 7x10'L 727319
CsHsN (94:3:3) mol™! s7; 10,* from (PhO);PO;.
i-octane 2.6x10° 298 CP/A’c-23 S=A’=Rub;used ky=4.7x10*s7], ko =7.3%x 747341
10’ Lmol ™' s,
12.19 Bis[2-[(butylimino)methyl]phenolato]nickel (II)
CHClL 2.8x10° CP/A’c-33 S=A’=Rub; used kg = 1.7x 10*s™, kyy=53x  79A05!
10’ Lmol ™ s,
12.20 Bis[3-(cyclohexylimino)methyl]-5-ethyi-2-thiophenethionato]jcobalt(II)
C4HsCH; 27x10° PL/Ld-2 S=TPP. 88A507
C¢HsCH, 3.5%107 (k) CP/Ac,A’%c-17  S=PP; A’= DPBF; used k' = 6.7x 108 L mol™!  88A507
st
CH,CN 1.9x10° PL/Ld-2 § =TPP. 88A507
CH,CN 8.5x 10° (k) CP/Ac,A'c-17  S=MB; A’=DPBF;used kX =1.1x10°L 88A507
mol™! s71.
12.21 Bis[3-(cyclohexylimino)methyl]-5-ethyl-2-thiophenethionato]nickel(II)
C¢HsCH; 47%10° PL/Ld-2 S ="TPP. 88A507
C¢HsCH; 5.0x 107 (k) CP/Ac,A’c-17  S=PP; A’=DPBF; used kA = 6.7x 108 L mol™*  88A507
-1
s . .
CH;CN 13x107 (k) CP/Ac,A’c-17  §=MB; A’ = DPBF; used k% = 1.1x 10°L 88A507
mol~1 571,
CH,CN 8.4x10° PL/Ld-2 S =TPP. 88A507
12.22 Bis[3-(cyclohexylimino)methyl]-5-ethyl-2-thiophenonato]lcopper(II)
CgHsCH; 5.0x 107 (k) CP/Ac,A’c-17 S =PP; A’ = DPBF; used kA = 6.7 x 10 Lmol™  88A507
-1
s .
CgHsCH; 1.5%10° PL/Ld-2 S = TPP. 88A507
12.23 Bis[3-(cyclohexylimino)methyl]-5-ethyl-2-thiophenethionato]zinc(II)
C¢HCH; 5.0x 107 PL/Ld-2 S =TPP. 88A507
CeHsCH, 1.3 x 107 (k) CP/Ac,A'c-17 S=PP; A’=DPBF; used k» =6.7x 108 Lmol™  88A507
-1
s .
CH,CN 9.0 % 108 (k) CP/Ac,A’c-17  S=MB; A’=DPBF,used kX' = 1.1 x 10°L 88A507
mol~!s7L,
CH,;CN 1.9 x 10 PL/Ld-2 5=TPP. 88A507
CHCl, 1.2x 108 PL/Ld-2 S = TPP. 88A507
12.24 Bis[2-[(cyclohexylimino)methyllphenolatojnickel(IT)
CgHsCH; 4.7x10° CP/IA’c-25 S=A’=Rubjused kg =1x10°s7  ky=17x 752063
108 Lmol™! 571,
12.25 Bis{1,2-di(2-bromophenyl)-1,2-ethenedithiolato]nickel(IT)
CH;CN/ C¢Hg 1.1x 100 298 CP/Ac,A’c23 S=A’=Rub;used kg=3.4x10*s™, ky=42x  90F360
(80:20) 9% 10% (k) 107 Lmol™!s7,
1.1x 10 (k)
12.26 Bis(dibutyldithiocarbamato)cobalt(II)
CCl,/ MeOH (98:2) 1.2x10° FP/A'd-5 S=MB; A’ = DPBF. 78E238
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TABLE 12. Rate constants for the interaction of singlet oxygen with metal complexes: — Continued
- Solvent k B (kifk) . T Method Comment : Ref.
Lmol™ts™h (mol L) K} '

i;'M? Bis(dibutyldithiocarbamate)copper(Il)
’ CCl,/ MeOH (98:2) <5x10° FP/A’d-5 S =MB; A’ = DPBF; no effect for [A] =5 %107  78E238
' ' mol L.,
31.28 .Bis(dibutyldithiocarbamato)nickel(ll) ..
n-CygHay T 97x108 298 MD/A’c-33  A’=Rub;used kg =9x10%s7], k5 =7.3x 107L " 88F415

mol'1 "1
n-CygHay 1.0x10° 298 MD/A'c-33 . A’=Rubused kg =9.0% 10*s7 ky =73 107 747341
' L mol‘ ’l -
n-CygHay 9.0x10% 208 MD/A’c-33  A’=Rub;used ky=9.0x 10*s™, ky=7x 107L 727319
mol~!s7!
CeHsBr 2.6x10° 273 MD/A’c-33  A’=Rub; used k=13 x10*s7!, &, =4.0x 107 - 737333

L mol ™! s71; Measured K/[(ky/[A"]) + ky]) = 2.0 at
[A1=1.5x10*mol L.,

"C¢HsCH; 43x10° CF/A’c-25 S = A’ = Rub; uscd kd—1><105 1 Jka=17x 752063,
’ 108 Lmol ™57l
CeHs 6x10° 298" CP/ACA'c-23 $=A’=Rub;used kg=42x10*s7), ky=42x  90F360
_ 52x10% (k) 107 Lmoi™' 57",
C¢Hy/ EtOH 1.6x10° 295 CP/P'a-19 S=RB;A’'= TEMP-4~OH used ky=3x10%s7Y; 757445
(89:11) ©P'=TEMPOL: : '
-CCly/ MeOH (98:2) 4.1x10° FP/A'd-5 S=MB; A’=DPBF. - 78E238
CH,Cl, . 12x10° 293  CP/Oc-22 S=Chla; A’= Soybean oil; used kd 10x10*  91U026
s7L 90U480
- CHCl, 3.5x10° 2.1x107¢ CP/A’c-19 S=A’=Tetr; used kg =7.3x 103672, .~ :75F654
. ‘CH,Cl, 9.0x10° 298 CP/A’c-23 S=A’=Rub; used ky =8 x 10> s, k=8 x107 747341
Lmol™is™,
CH,Cl, 8.0x 10° 298 CP/AC-23  S=A’=Rubjused ky=73x10%s7 kp=73x 74F642
‘ ' 1o’Lmor‘ o, ‘
CH,Cl,/ MeOH/  21.0x10° 298 CR/A’c-32 =Rub; used k; =7.3 % 10° -1, ky=7x10"L° 727319
CsHsN (94:3:3) mor1 s71;10,* from (PhO);PO;. Interference
by chelate.ozonide reaction.to give colored.
) products.
‘CHCl, 77x%10° CP/P'a-17 ~ S=1,5-Diamino-4 8-dlhydroxyanthraqumone, . 80EA46
A’=DMA,; used K2 =32 x 107 Lmol ™ s,
CHCl, 8.1x10° CP/A’c-33 S=A’=Rub: used kd=17x10“ 1 ky =53 T9A050
© 0 10"Lmol s B
CS,/ MeOH (98:2) 4x10° FP/A’d-5 S=MB; A’ =DPBF. 737334
DMF 2.0x10° CPIAc25  S=TIMPP; A" = DPBF: used ky=10x10%s™, 92F505
ky=11x 10° Lmol™ 5™,
' DMF 3.6 x 1010 301 MP/Pa-19 S = Pt(phen)(BCAT); A’ =2,26,6-Tetramethyl-~ ~“89F181

4-piperidinol; used kj=1:4x 10°s™; P’ =:
22,66 Tetramethyl-d-hydroxyp:pendme-l-oxyl
detected by esr.

DMF 1.1x 10%° MP/Pa-19  S=HP; A’=TEMP-4-OH; used kg = 1.4 X 105 89F311
o s71; P’ = TEMPOL; esr detectlon ’ )
DMF ~2x101° 301 MP/P'a-19 S= Pt(phen)(Ng)z, A’=TEMPO4-OH; used k; = 88A276
: ‘ 1.4% 10% s7'; P’ = TEMPOL; detected by esr.
i-octan 1.7x 100 298 CP/A’c-23 S=A’=Rub;used ky=4.7x10* s}, k= 7.3x 747341
_ 107 Lmol s, ‘
i-octdne 7.0x10°, 298 CP/A’c-23 S=A’=Rub;used ky=4.0x 10* s, ky=7x ~ 727319

10" Lmol ™! 571,

1229 Bis(dibutyldithiocarbamato)zinc(l) .
CeHsBr <1x108 273 MD/A%c-33 . A’=Rub; No measurable effect. 737333
CS,/MeOH (98:2) 2% 107 FP/A'd-5 S =MB; A’ = DPBE. 737334

I Bluia Ahare Bad Nadn Val A4 Aa a-40ne
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TaBLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
No. Solvent k B (ke/k) T  Method Comment Ref.
(Lmol™sh (mol L) (X)
12.29 Bis(dibutyldithiocarbamato)zine(II) — Continued .
i-octane <1 x 106 CP/A’c-23 S=A’=Rub; used ky=4.7x10* s}, kpyy=7.3x 747341
107 Lmol™ 571,
1230 Bis[0,0’-di-(4-tert-butylphenyl)phosphorodithiolato]cobalt(IT)
CeHg 12x10° CP/A’c-23 S=A’=Rub; used kg=2.8 x 10* s, kpy=3x  78F497
10" Lmol™! 571,
12.31 Bis[O0,0’-di-(4-tert-butylphenyl)phosphorodithiolatojcopper(Il)
CgH, 7.0x 108 CP/A’c-23 S=A’=Rub;used k;=2.8x10* s, kyo=3x  7T8F497
107 Lmol™! 571,
12.32 Bis[0,0’-di-(4-tert-butylphenyl)phosphorodithiolato]nickel(II)
CeHe 23x10° CP/A’c-23 S=A’=Rub; used k;=2.8x 10* s~} kpy=3x  78F497
107 Lmoi™! s,
1233 Bis[1,2-di(2-chlorophenyl)-1,2-ethenedithiolato]nickel(II)
CH,CN/ CgHg 1.1x10% 298 CP/AcA%c-23 S=A’=Rub;used kg=3.4x 105!, kp=42x  90F360
(80:20) 1% 108 (k) 107 Lmol ™! s7L,
1.2x10' (k)
12.34 Bis[1,2-di(4-chlorophenyl)-1,2-ethenedithiolatolnickel(IT)
CH;CN/ CgHg 12x10'° 298 CP/Ac,A'c23 S=A’=Rub; used ky=3.4x10*s7], ky=42x  90F360
(80:20) 1.1x10° (k) 107 Lmol™! s7.
12x10" (k)
12.35 Bis(dicyclohexylphosphinodithiolato)nickel{II)
CHCl, 57x10° CP/A’c-33 S=A’=Rub; used k= 1.7x 10*s™!, kpr=53x  79A050
10" L mol™! st
12.36 Bis(0,0’-dicyclohexylphosphorodithiolato)cobalt(ll)
C¢HsCH, 2.7x10° CP/A’c-25 S=A’=Rub;usedky=1x10°s7 kyy=17x 752063
108 L mol ! s~
1237 Bis[1,2-di(2,4-dichlorophenyl)-1,2-ethenedithiolato]nickel(II)
CH3CN/ CgHg 1.2x10% 298 CP/Ac,A'c-23  S=A’=Rub;used kg=3.4x10*s7, kyy=42x 90F360
(80:20) 3.1 x 105 (k) 10’ Lmoi~! s
1.3x 10" (k)
1238 Bis[1,2-di(3,4-dichlorophenyl)-1,2-ethenedithiolato]nickel(IT)
CH,;CN/ C¢Hg 12x 10" 298 CP/Ac,A’%c-23 S=A’=Rub;used ky=3.4x10*s7 kp=42x 90F360 .
(R0:20) 2.4x10° (k) 10’ Lmol™! 7L,
12x10" (k)
12.39 Bis[1,2-di(dimethylaminophenyl)-1,2-ethenedithiolato]nickel(IT)
CH;CN/ CgHg 0.8 x10° 208 CP/AcA%c23 S=A’=Rub;used ky=34x 10757 kyy=42x  90F360
(80:20) 3x10° (k) 107 L mol™! s~
9.8x10° (kg
12.40 Bis(diethyldithiocarbamato)nickel(II)
CCly/ MeOH (98:2) 6.6 x 10° FP/A’d-5 S=MB; A’ = DPBF. 78E238
DMF 3x 10" 301 MP/Pa-19 S = P(DHBA)DPA); A’ = TEMP-4-OH; used k;  94F004
=14x1055, ky=6.7x10"Lmol ! s P'=
TEMPOL,; detected by esr.
DMF 1.5x10% 301 CP/P'a-19 S = Pt(phen)(DMT); A’ = 2,2,6,6-Tetramethyl-4-  92F210
piperidinol; used kg = 1.4 X 10°sLP=
TEMPOL obs. by esr.
DMF 1.3x 101 CP/A’c-22 S = A’ = Pi(phen)(DMT); used kg = 1.4x 10° 5™ 91F098
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TABLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
Mo, Solvent k BGkg®) . T  Method Comment Ref.
o (Lmol™* 57 (mol L) K) :

Bis[1,2-di(4-ethylphenyl)- l,2-ethenedithiolato]cobalt(ﬂ)

CgH, 55%x10° 298 CP/Ac,A’c-23 S=A’=Rub;used k;=4.2x10*s7) kp =42x  90F360
: 1.6x10°5(k) 10’ Lmot™ 571,
5.4 % 10° (ky)
242 -Bis[1,2-di(4-ethylphenyl)-1,2-ethenedithiolato]nickel(II) v
CeHs 7.8x10° 298 CP/Ac,A’c23  S=A’=Rub; used kg = 4.2 x 10° ‘1,k~-42x 90F360
1x10° (k) 107 L mol™ 571,
7.1%10° (k)
'35.43 ’ Bis[l,2-di(4-ethylphenyl)—1J-ethenedithiolnm]platinum(li)
CeHs 8.5%10° 298 CP/Ac,A'c23 S=A’=Rub;used ky=42x10%s™, ky=42x  90F360
2% 10° (k) 10’ Lmol™ 57"
< 80%10% (k)
‘1244  Bis(0,0’-diethylphosphorodithiolato)nickel(IT) :
CH,CN/ CgHg 6.8 x 10° 298 CP/Ac,A'c-23  S=A’=Rub; used ky=3.4x10%s7, kpr=42x  90F360
(80:20) 3.6 x10° (k) B 107 Lmol" Lo a
S : 82%10° (k)
CHCY, 0.5x10° CP/A’c-33 S=A’=Rub;wsed 4y =17x 1047 k. =53%  79A050
10" Lmol™ 571,

; 1245 ,7 BIS[ZJ-dlhydro-N 2-pyndmyl-3-(2-pyndmyhmmo)lsomdol -1-amine]nickel(II) -
' CHCl h 16><108 ' CP/A’c-33  S=A’=Rubjusedkg=17x10*s™, ky=53x  79A050

107 L mol™ 571,
: }1.46 . Bis(diisopropyldithibcarbamato)eoba]t(ﬂ) = )
FE O Ha 9.0x 10 298 MD/A’c-33  A’=Rub;used ky=9.0x10*s7 k, =73x107 747341
o o Lmol st =7 o -
CH,Cl, 19%10° " CPIA’c-23 S=A’=Rub;used k4 =73x 10357,k =7x - 732066
: 107 L mol™' 7%,
i-octane 1.9x10° 298 CP/A’c-23- ~ S=A’=Rubjused ky=47x 1057, k=73 % 747341
: R 107 Lmol™! s,
,12'.4-7 Bis(diisopropyldithiocarbamat'o)copper(II)
CH,Cl, <1.0x107 CP/A’c-23 S=A’=Rubjused ky=7.3x10° s, kyy=7.3x 732066
L 10’ L mol™! 571,
1248 Bis(diisopropyldithiocarbamato)iron(lIl)
" nCieHay 1.2x10° 298 MD/A’c-33  A’=Rub;used ky=9.0x10*s™ k= 7.3% 107 747341
S ) Lmot™ s,
‘CH5Cl, 43x10° 298 CP/A’c-23 S=A’=Rub;used ks =73x 103 s kpo=8x 747341
o 10’ Lmol™ 57", ‘
CH,Cl, 3.9x10° 298 CP/A’c-23 S=A’=Rub; used ky=7.3x 10*s”, kp =73x  74F642
R 101Lm01_l —1 -
CH,Cl, 3.8x10° CP/A’c-23 S=A"=Rub;used ky=73x10°s!, ky=7x 732066
. 10"Lmols™h
i-octane 3.8x10° 298 CP/A’c23  S=A’=Rub;used ky=4.0x10* ‘l,kA:-73x 74F642
. : 107 L mol™! 71,

1249 Bis(diisdpropyldithiocarbamatd)manganese(] ) .

o CH,Cl, - <1.0x 107 CP/A’c-23 S=A"=Rub; used kg =7.3 x 1005 ky=Tx . 732066
: 107 L molt 57!,

112,50 Bis(diisopropyldithiocarbamato)nickel(IT)

CH,Cl, . 34x10° CP/A’c-23 S=A’=Rubjused k;=4.0x10*s™, ky=7x 732066
) 107 Lmol ™ 71,
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TaBLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
No. Solvent k B (kg/k) T  Method Comment Ref.
Lmol's™)  (moll™) X)
12.51 Bis(diisopropyldithiocarbamato)zinc(II)
CH,Cl, <1.0x 107 CP/A’c-23 S=A’=Rub;used ky=7.3x103s7 , kyy=Tx 732000
10’ Lmol ™! 74,
12.52 Bis(0,0’-diisopropylphosphorodithiolato)nickel(II)
C,H;CO,CH; 6.4x 10° 293  PL/Ld-2 S =Pz and 2-ACN. 92E220
C¢HsCH,4 6.5x10° 293 PL/Ld-2 S =Pz and 2-ACN. 92E220
CCl,/ MeOH (98:2) 7.6x 10° FP/A’d-5 S =MB; A’ = DPBF. 78E23%
CH,Cl, 5.4x10° CP/A’c-23 S=A’=Rubjused ky=4.0x 10*s,, ky=7x 732000
107 Lmol!s7L,
12.53 Bis[1,2-di(4-methoxyphenyl)-1,2-ethanedithionato]nickelate(I), tetrabutylammonium salt
CH,CN/ CgHg 8.6x10° 298 CP/Ac,A%c-23 S=A’=Rubjused k;=34x10*s), ky=42x  90F360
(80:20) 8.4x10° (k) 10’ Lmol ! s72,
8.9 % 10° (ko)
12.54 Bis[1,2-di(4-methexyphenyl)-1,2-ethenedithiolato]nickel(II)
CH,CN/ C¢Hgg 1.0x10% 298 CP/Ac,A’c-23 S=A’=Rub;used ky=3.4x10*s7}, kyy=4.2x  90F360
(80:20) 4x10° (k) 107 L mol~' s~
1.0x 10" (k)
12.55 Bis(dimethyldithiocarbamato)bismuth(IT)
C¢H¢/ EtOH 295 CP/P'a-19 S =RB; A’=TEMP-4-OH; P’=TEMPOL;no 757445
(89:11) effect for [A] = 1.8 x 107> mol L™,
CH,Cl, 9.2x10* 0.067 CP/A’c-19 S=A'=Tetr;used ky=7.3x10° s}, Bor=4.0x  75F64
1074 mol L%,
12.56 Bis(dimethyldithiocarbamato)nickel(II)
DMF 3x10° CP/A’c-19 S=RB; A’=DMA; used k3= 1.4x 10°s7}, k=  86F622
1.4% 107 Lmol™ 571,
12.57 Bis[2-[(1,1-dimethylethylimino)methyl]phenolate]nickel(II)
CeHs 26x 10 PL/A’d-8 S =MB; A’ = DPBF. 76F902
12.58 Bis[4-(1,1-dimethylethyl)phenylsalicylato]nickel(II)
CCly/ CHCly 1.5x107 CP/A’c-23 S=A’=Rub;used ky= 1.4x 10357 kyy=7x  74F645
(90:10) 107 L mol™ s7!; Measured kp/(ka[A"] + kg) = 8.5
x10°Lmol ' at |A7}=5% 10 *mol L.
12.59 Bis[3,5-di(1-methylethyl)salicylato]cobalt(IT)
C¢HsCH,4 3.0x 107 CP/A’c-25 S=A’=Rub;used ky=1x10°s  kyy=1.7x 752063
10* L mol ™ s7%.
12.60 Bis[3,5-di(1-methylethyl)salicylato]nickel(I)
CsHsCH, 50x 107 CP/A’c-25 S=A’=Rub;used ky=1x10°s7 ko =17x 752063
108 L mol™! 57,
12.61 Bis[0,0’-di(4-methylphenyl)phosphorodithiolato]lcobalt(Il)
CeHg 1.1x10° CP/A’c-23 S=A’=Rub; used kg =2.8x 10%s  kpy=3x  78F497
107 L mol™! s7%,
12.62 Bis[0,0’-di(4-methylphenyl)phosphorodithiolato}copper(Il)
CeHg 2.0% 108 CP/A’c-23 S=A’=Rub; used kg=2.8x 10*s™, kyy=3x  78F497
: 10’ Lmol ™! 571,
12,63 Bis[0,0’-di(4-methylphenyl)phosphorodithielato]nickel(IT)
CeHg 2.3x10° CP/A’c-23 S=A’=Rub; used k= 2.8 x 10* 5™ kyy=3x  78F497

10’ Lmol™!s7%.
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TaBLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
::Solvent k Bkak) | T Method Comment Ref.
S (Lmol'sh (mol L™ X) ) :

LM Bis(dlphenyldltbmcarbamato)mckel([[)

:CHCl 6.3 x10° CP/A’c-33 S=A’=Rub; used ky=1.7x10%s7], kyy=53x  79A050
. 10’ Lmol™! 57!,
i-octane <1.0x10° 298 CP/A%c-23  S=A'=Rubjusedky=47x10*s L ky=73x 747341

10’ Lmol s -,

m;s Bis(1,2-diphenyl-1,2-ethanedithionato)nickelate(D), tetrabutylammeonium salt

CH;3CN/ CgHg 92x10° 298 CP/Ac,A’c23 S=A’=Rubjusedky=3.4x10*s7,, k,=42x 90F360
80:20) 4.3 x10° (k) 10’ Lmol!s™!,
9.7%10° (k)
:HM Bls[l,z-dlphenyl-1,2-ethened1thlolato]nickel(ll)
C¢HsCH, 22x10% CP/A’c-25 S = A’=Rub; used kg =1x 10°s7, ky=1. Ix 752063
18Lmol s, -
CH;CN/ C¢Hg 1.3x10% 298 CP/Ac,A'c-23: -S=A’=Rub; used kg =3.4x10*s™), kyy=42x  90F360
*(80:20) 9x10%Gk) 10" Lol § -‘
' 12x10'% (k)
“CHCly 1.6x 10" 293 CP/P'a-23 $= A’ =2,4-Di[2-hydroxy-4- ' 90F554

(diethylamino)phenyl]squarylium; used k; = 1.7
T x10%s7h, kp = 1:2 X 10° L'mol ™ s™; meas.

Kalky =13,
CHCly 1.1x10' CP/A’c-33 S=A’=Rub; used kg = 1.7 x 104 -1 kA: 53%x  79A050
: 107 Lol s™",
Bls(0,0’-dlphenylphosphorodlthlolato)chromlum([I)
| CgH, T 32x 106 CPIA%c-23  S=A’=Rubjusedky=28x10*s" ko =3x  78F497
’ 10" Lmol's7!, . :
Bis(0,0’-diphenylphosphorodithiclato)cobalt(Il)
CeHg' ' 12x10° ' CP/A’c-23 $=A’=Rub; used kg =2.8x10*s™, kyy=3x  78F497
N 107 Lmol ™ 571,
'}ii‘xiw Bls(0,0’-dlphenylphosphorodithlolxto)copper(ﬂ)
’ CeHg : 1.7 x 108 CP/A’c-23 $=A"=Rub; used kg =2.8x 10*s™), kyy=3x~ 78F497
© 107 Lmol™'s7, ‘ '
370 Bis(0,0°-diphenylphosphorodithiolato)lead(Il)
: CeHs 34x 107 CPIA'c23  S=A’=Rub; used k; = 28x10*s7, ky=3x  T8F497
10'Lmol s, o
nmn Bis(0,0’-dlphenylphosphorodlthlolato}mckel(ll)
‘CeHg 2.5x10° CP/A’c-23 Sz A’=Rubiused k;=28x104s kp=3x  78F497
‘ 10" Lmol™ 7%, :
_CHCIy 1:.1x10' CP/A’c-33 S=A'= Rub; used ky=1.7x 10%s™, ky=53%  79A050
: 107 Lmol™ 7',
n.'rz Bis(0,0’-diphenylphosphoredithiolato)zinc(Il).
[ CeHg .5.0x108 CP/A’c-23 S=A’=Rub; used ky =3 x 107 s, 78F497
‘33'1,73 :Bis(dithioacetylacetonate)cobalt(IT) :
"CgHsCH; 9.4x108 293 PL/Ld-2 S=Anor PPDME; E, =42 kI mol ) log(A)=  86A540
: ' 97. -
CH,Cl, 1.8x 108 . 293 Pum-z S = An or PPDME. 86A540
CH,CN 7.2x 108 293 . PL/Ld-2 'S = An or PPDME. 86A540
'CH;COCH; 9.0x 10° 293 PL/Ld-2 ' §=Anor PPDME. 86A540
CHC, 74x10° 293 PL/Ld2 S=AnorPPDME. 86A540

.1' Phve CCham Raf Data. Vnl: 24. Na. 2. 1995
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TABLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
No. Solvent k B ky/k) T  Method Comment Ref.
(Lmol™!s7h) (mol LY X
12,74 Bis(dithioacetylacetonato)nickel(II)
CgHsBr 2.3x108 273 MD/Ac23  A’=Rubjusedkg=13x10*s kyy=4.0x107 737332
L mol~! s™}; Measured ki{(kg/{A']) +kpl=18at
[A1=15x10" mol L,
1275  Bis[1,2-di(4-triflueromethylphenyl)-1,2-ethanedithionatolnickelate(T), tetrabutylammonium salt
CH3CN/ CgHg 1.1x10'"° 298 CP/Ac,A’c23  S=A’=Rub;used ky=3.4x10%s7, ky=42x  90F300
(80:20) 2.1 % 10° (k) 10’ Lmol ! s
1.0x 10" (k)
12.76 Bis[1,2-di(4-trifluoromethylphenyl)-1,2-ethenedithiolatelnickel(IT)
CH,CN/ CgHg 1.4x10% 298 CP/Ac,A’c23 S=A’=Rub;usedk;=34x10*s™), kpy=42x  90F360
(80:20) 2.7 % 108 (k) 107 Lmol ! s7
14x 10" (ky)
12.77 Bis[1,2-di(3,4,5-trimethoxyphenyl)-1,2-ethanedithionato]nickelate(I), tetrabutylammonium salt
CH;CN/ C¢Hg 7.0x10° 298 CP/Ac,A'c-23 S=A’=Rub;usedk;=34x10*s™, ky=42x  90F360
(80:20) 4.9 % 10° (k) 10’ Lmol ™' s7!.,
7.6 %107 (k)
12.78 Bis[1,2-di(3,4,5-trimethoxyphenyl)-1,2-ethanedithionato]nickelate(I), 4-[1,5,5-tri(4-diethylaminophenyl)pentadienylidenejanilinium salt
CH,CN/ C¢Hg 56x10° 298 CP/Ac,A’c-23 S=A’=Rub;used ky=34x10%s7 kyr=42x  90F360
(80:20) 5% 10% (k) 107 L mol™ ¢~1.
5.1x10% (k)
12.79 Bis[1,2-di(3,4,5-trimethoxyphenyl)-1,2-ethenedithiolato]nickel (IT)
CH;CN/ CHg 9.7 5 10° 208  CP/Ac,A’c23 S=A’=Rub;used ky=3.4x10%s7], k- =42x 9OF360
(80:20) 4x10° (k) 10" Lmol ™! 570,
9.6x10° (k)
12.80 Bis[2-[(dodecylimino)methyl]phenolato]cobalt(IT)
C¢HsCH, 24x10° CP/A’c-25 S=A’=Rubjused kg =1 x10° s, kpe=17x 752063
108 Lmol™ s,
12,81 Bis{2-[(dodecylimino)methyliphenolatoicopper(II)
C¢H;sCH; 5.0x 107 CPIA’c-25 S=A’=Rubjused ky=1x10°s L, kyy=1.7x 752063
- 108 Lmolt s,
12.82 Bis{2-[(dodecylimino)methyl]phenclato]nickel(II)
CgHsCH, 7.0x10° CP/A’c-25 S=A’=Rubjused kg=1x10°s 7, ky=17x 752063
10 L mol ™t s,
12.83 Bis[O-ethyl-3,5-di-(1,1-dimethylethyl)-4-hydroxybenzylphosphonatonickel(IT)
CH,Cl, 3.6x 108 20x107 CP/A’c-19 S=A’=Tetr;used ky=7.3x 10371, 75F654
CHCly 22x 107 CP/A’c-33 S=A’=Rub; used ky= 1.7 x 10* s, ko =53%x  79A050
107 1. mal™1 <71
12.84 Bis[S-ethyl-3-[(3-pyridinylimino)methyl}-2-thiophenethionato]cobalt(Il)
C4HsCH; 5.0x107 (k) CP/Ac,Ac-17 S = PP; A’ = DPBF; used k. = 6.7 x 10 Lmol™!  88A507
s .
C¢HsCH; 1.5%10° PL/Ld-2 S =TPP. 88A507
CH,CN 4.0x10° (k) CP/AC,A%c-17 S=MB; A’=DPBF; used k' = 1.1 x 10°L 88A507
mol™' s,
CH;CN 2.0x10° PL/Ld-2 S =TPP. 88A507
12.85 Bis[1,1,1,4,4,4-hexafluoro-2-butene-2,3-dithiolato}nickel (II)
CHCl3 8.1 % 10° CP/A’C-33 S=A’=Rub; used kg = 1.7 x 10° 5™ k=53 % 79A050

10’ Lmol ™' 7%,
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TABLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
- Solvent k B (ky/k) -T  Method Comment Ref.
: (Lmol™ 571 (mol L™ K) '
. Bls[hydrotris(l-pyrazolyl)borato]mckel(ll)
_CHCl, 2.1x108- CP/A’c-33 S=A’=Rub; used ky=1.7x10*s7, k,y=53x  79A050
10’ Lmol™ s7L.
iuﬂ Bis(2’-hydroxyacetophenone oximatc)mickel(II),
-C¢HsCH; 52x10° CP/A’c25 - S=A’=Rubjusedkg=1x10%s7], ky=17x 752063
: 103 L mol 1 s7%, ,
§48  BisQ-hydroxybenzaldehydatojnickel(II) dihydrate
. 'CHCLy 46x107 CP/A'c-33 S=A’=Rub; used kg = 1.7 x 104 ky=53%  79A050
107 L mol™!s7L,
Bis(2-hydroxybenzaldehyde oximatojnickel(IT)
C¢HsCH, 59%10° ' CP/A’c-25 S=A’=Rubjused kg=1x 103571,k =1.7x 752063
108 Lmol ! 57,
Bis[ﬁ-hydroxybenza]dehyde phenylhydrazone]nickel(IL)
£ CgH5CH, 7.5x10° CP/IA'c-25 S=A’=Rubjused ky=1x10°s™  kyy=17x 752063
Ce 108 L mol 571
Bis[z’-hydroxy—4’-tert-butylociadecanophenone 6ximato]palladimn(11)
' CeHg 6.0 x 107 298 PL/A’d-8 S=An; A’=DPBF. 737438
y Bls(2-hydroxy-S-methoxybenzaldehydato)mckel(II) dibydrate
CHCl, 12x 108 CP/A’c-33 S=A’=Rubjused kg =1.7x10*s7,, k, =53x  79A050
107 Lmol™! s,
.. Bis[2’-hyaroxy-4’-methylacetophenone oxhnaio]nickel([l) . _
c;,H(, : 3.0x 10° 298 PL/Ad-8 S =An; A’=DPBF. 737438
12.94 Bls[2-hydroxy-S-methylbenzophenonato]mckel(ll)
C¢H5CH, - 39%10° CPIA'c25  S=A’=Rubjusedky=1x10°s7,ky=17x 752063
‘ 108 L mol™ 571
1295 Bis[2’.-hydroxy-4’-mcih_y“ d ph oximato}nickel(IT) :
' CgHsCH; - 5.7x10° CP/A’c-25 S=A’=Rub;usedky=1x10°s  k,=1.7x 752063
) 108 L mol™!s7L.
"CeHg 2.7x10° 298 PL/A'd-8 S =An; A’=DPBF.. 737438
1296 Bis[2-(iminomethyl)phenotato]nickel(IT)
CHClL, 32x10° CP/A’c-33 S=A’=Rub;used kg =1.7x 1057, k, =53x  79A050
107 Lmol ™! s,
1297 .Bis(4-imiilo-2-pehtanoxiato)nickel(ll) :
-CgHsCH, 72x10° CP/A’c-25 S=A’=Rubjused kg =1x10°s"L, k= 1.7x 752063
108 L mol ! s :
12.98 ‘ Bis[O-(l-methylethﬂ)carbonodithionato]nickel(ll)
i-octane 5.4x10° 208 CP/A’c-23 S=A’=Rub;used kg =4.0x10* s, kp =7.3x  74F642
10’ Lmol7 sl
i2_.9=9 Bls[4-methy1 1,2-benzened1thlolato]cobalt(ll) tetrahutylammomum salt
C¢HsCH,4 3.5%10° CP/A’c-25 S=A’=Rubjused ky=1x10%s%, kyy=17x 752063
108 L mol™t 571
12100 Bis[4-methyl-1,2-benzenedithiolatolnickel(Il) tetrabutylammonium salt
CsHsCH, 5.8x10° S=A’=Rub;used kg=1x10°s, ko =17x 752063

CP/A’c-25

108 L mol ' s~

Bomr L omn L mmle maal Vel AA BlL A dANE
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TABLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
No. Solvent k B (ky'k) T Method Comment Ret
(Lmol™! s (mol L™) K)
12.101 Bis[2-[(1-methylethylimino)methyl]phenolato]nickel(XI)
C¢HsCH; 59x%10° CP/A’c-25 S=A’=Rubjused kg=1x10°sL, kp=17x 75200
108 Lmol™ 571,
CHCl, 2.6 x 10° CP/A'c-33 S=A’=Rub;used kg=1.7x10*s7, kpr=53x  79A0v
107 L mol™' s71,
12,102 Bis[N-methyl-7-(methylimino)-1,3,5-cycloheptatrien-1-aminato]nickel(II)
CHCly 6.1x10° CP/A’c-33  S=A’=Rubjusedky=17x10*s7, kpy=53%x  79A0
10’ Lmol ™' s71,
12.103 Bis(4-methylphenyldithiocarbamato)nickel(II)
CHCl 1.1x 10 CP/A’c-33 S=A"=Rub;used ky=1.7x 10*s7  kyr=53x  79A0w
107 Lmol ™! s71,
12.104 Bis[N-(4-methylphenyl)-7-[(4-methylphenyl)imino}-1,3,5-cycloheptatrien-1-aminato]nickel(II)
CHCl, 56x10° CP/A’c-33 S=A’=Rubjused kg =1.7x 10* s, k=53 x  T9AO
107 Lmol ™! 571,
12.105 Bis[2-[(1-methylpropylimino)methyl]phenolatolnickel(II)
C¢HsCH; 4.0x10° CP/A’c-25 S=A’=Rubjused ky=1x10°s", k. =1.7x 75200
108 Lmol ™! 57!,
12.106 Bis[2-[{(4-(phenylamino)phenyl)imino]methyl]phenolatojnickel(II)
C¢HsCH; 1.7 x 10° CP/A’c-25 S=A’=Rubjused kg=1x10°s7 ke =1.7x 75200
108 Lmol™! 571,
12.107 Bis(phenyldithiocarbamato)nickel(IT)
CeHg 44x10° 303 CP/Pa-16 S=A’ = Rub; kg not given. 8TAIN]
CHCl, 1.1x 10 CP/A’c-33 S=A’=Rub;used ky=1.7x 10* s, kyr=53x  79A050
10" Lmol™'s7%,
CICE,CCLF 72x%10° 303 CR/Pa-32 A’ =Rub; '0,* from DMNO,; &, and k4 not 87A107
given.
12.108 Ris[2-[(phenylimina)methyliphenalata]cahalt(IT)
C¢HsCH, 32x10° CP/A’c-25 S=A’=Rubjused kg=1x10° s, kyy=17x 752063
108 L mol™ 571,
12.109 Bis[2-[(phenylimino)methyi]phenolato]copper(II)
CgHsCH; 40x10° CP/A’c-25 S=A’=Rubjused kg =1x10° s kp=17x 752063
108 Lmol™!s™L.
12.110 Bis[2-[(phenylimino)methyl]phenolato]nickel(II)
C¢HsCH; 7.8x10° CP/A’c-25  S=A’=Rubjusedky=1x10%s7, ky=17x 752063
108 Lmol™' s
12.111 Bis|2,2’-thiobis| (},0’-di(4-fert-butyiphenyl)phosphorodithiolato]cadmium(lL)
CeHg 8.4x10° CP/A’c-23 S=A’=Rubjused ky=28x10*s" , kyy=3x  78F497
10’ Lmol ' s,
12.112 Bis[2,2°-thicbis[0,0’-di(4-tert-butylphenyl)phosphorodithioiato]cobalt(Il)
C¢Hg 8.7x10% CP/A’e-23 S=A’=Rub;used ky=2.8 x 10*s™, kyy=3x  T8F497
107 Lmoi~!s7),
12.113  Bis[2,2’-thiobis[0,0’-di(4-tert-butylphenyl)phosphorodithiolato}lead(IT) _
CeHy 1.0x 107 CP/A’c-23 S=A’=Rub;used ky=2.8x10*s} kyy=3x  78F497
) 107 Lmol ™ s71.
12.114 Bis[2,2’-thiobis[0,0’-di(4-tert-butylphenyl)phosphorodithiolato]nickel(II)
CeHg 22x10° CP/A’c-23 S=A’=Rub; used kg =2.8 x 10* s,k =3x  78F497

107 Lmol™!s71,
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TABLE 12. Rate constants for the interaction-of singlet oxygen with metal complexes. — Continued
Solvent B ky/k) .- T Method Comment Ref.
(Lmol™ 57 (mol L) x
1118 B‘is[z,z’-thiobis(o, ?-di(4-tert-butylphenyl)phosphorodithiolatojzincI)
‘ © CHg 4.4x10% . CP/A'c23 S=A’=Rub; used kg =2.8x 10* s, kyy=3x = 78F497
) 10’ Lmol™* s,
16 Bis(2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)phenolato}nickel (I}
T Gty 13x10 ’ 298 MD/A'c-33  A’=Rubjused ky=9.0%10%s™, &y =7x10'L 727319
moi~!s7t,
CeHsBr 3.9x 10" 273 MD/A’c-33  A’=Rub; used ky=13x10%s7), 4y =4.0x 107 737333
L mot™! s7'; Measured ka/[(k/IA]) + kol =0.3
at{A]=15%x 10 mol L%, ) i
CsHsCH; 2.7x 10° CPIAc25  S=A’=Rubjusedky=1x10%s,ky=17x 752063
108 L mol™ 57,
CoH 1.1x168 PL/A’d-8 §=MB; A’ = DPBF. T6F902
CCly/ CHCl, 5.7 %107 CIVA'c-23 S~ A’=Rubjuscd kg = 1A% 10% s~ ky =7 747645
(90:10) 107 L. mof ™ s™%; Measured kp/(kafA] + kg) = 3.2
. x 10* L mol™ at [} =5 x 10~ mol L.
CS,/ MeOH (98:2) 5% 10° FRIAS-5 §=MB; A’ = DPBF. 737334
i-octane/ MeOH/  2.0x 10° 208 CRIA'c-32  A'=Rubjusedkg=50%x10%s7 k=7 x107L 727319
CsHsN (94:3:3) mol~! s7%; 10,* from (PhO);PO;.
f-octane 9.6 %107 208 CP/A'c-23 S=A’=Rub; used kg=4.7x 10° s, ky=7.3x 747341
10" Lol 571,
i~octane 1.3x10% 208 CP/A’c-23 S=A’=Rub; used kg=4.0x 10%s 7 ko= Tx" 727319
10’ L mol™' 571,
- Bis{3,4,6-trichloro-1,2-b dithiolato}nickelate(T), tetrabutyl salt
CH,CN/ CgHg 6.5 x10° 298 CP/AcA'c-23 S=A'=Rubjusedky=34x10%s7!, ky=42%  90F360
(80:20) 1%-10% (k) 107 Lmoi ! s,
6.7%10% (k)
S Bis(2,4,6-trimethylk iifonato)nickel(TT)
. CgHg BIOH 1% 10 298. CP/AC,A'c23 S=A’=Rubjused ky=5.6x10*s™ kp=33x  90F360
(50:50) 3x107 (k) 107 Lmoi™ 571,
:—;ﬁ.l 19  Brumvocarbonylbis(iriphenylphosphinc)iridium »
CH,Cl, 2.5% 108 PL/L4-2 S=TPP. 94A126
/12120 . Butylamine[2,2"-thiobis(3d-dimethylphenolato)Inickel(ID)
CHsCH; 2.5% 10 CPIA’c-25 S=A'=Rub;used ky=1x10°s7  kpy=17x 752063
10° L mol™¥ 5™,
42:121 Butylamine(2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)]phenolato]cobalt(II)
' CgHsCH, 3.7x10° CP/A’c-23 S=A'=Rubjused kg=1x 10° s kpy= 17X . 752063
108 Lmol™ 571, )
-'_tz.m Butylamine[2,2’-thiobis{4-(1,1,3,3-tetramethylbuty})Jphenclato]nickel(l)
n-CysHa, 1.0x10% 298 MD/A’c-33  A’=Rub; used kg =9.0x 10*s7), k= 7.3 %107 747341
Lmol™ sl B
7-CyeHzy 8.0x 107 298 MD/A%-33  A’=Rub;used k;=9.0x10%s™ k=7 x10'L 727319
mol~! s7¢, i
BuOCH,CH,0H  28x 10 273 MD/A%-33  A’=Rub;used kg=3.8x10°s™ by =7x10TL 727319
. mol™ 57, ‘ _
C¢HsBr 1.3x 108 273 MD/A'c-33 . A’=Rubjusedky= 13 x10*s™, k, =4.0x 107 737333
L moi™! s7}; Measured k,\/[l(k,‘/[A’D +&al =10
at[A1=15x10" mol L. Aexistsasa
tetrammer in solution.
. CsHsCH; 40x10% CP/A'c-25 S=A’=Rob;jused ky=1x10%sT ky=17%x 752063
108 Lmol ™ s7%.
CeHlg 1ix1ct PL/A'A-8 $=MB; A’ = DPBF. 767902

t Shue Cham Raf Nata Val 24. Nn_ 2. 1895
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TABLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
No. Solvent k B (kg/k) T Method Comment Ref.
L mot s (mol L) (X)
12.122 Butylamine[2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)]phenolato]nickel(Xl) — Continued
CCl,/ CHCl, 1.1x 10 CP/A’c-23 S=A’=Rubjused k;=14x 1057 ky=Tx  74F645
(90:10) 107 L mol ™! s71; Measured kp/(ka[A'] + kg) = 6.1
x 10* L mol™" at [A]=5x 1075 mol L%,
CH,Cl, 3.7% 10’ 293 CP/Oc-22 S = Chl a; A’ = Soybean oil; used k3 =1.0x10*  91U026
s,
CHCl, 1.7 x 10 CP/A’c-33 S=A’=Rub;used ky=1.7x 105, kr=53x  79A050
10’ Lmol™ 571,
CS,/ MeOH (98:2) 2 x 108 FP/A'd-5 S =MB; A’ = DPBF. 737334
i-octane/ MeOH/ 2.7 x 10% 298 CR/A%C-32  A’=Rub;used ky=5.0x10%s", ky=7x 107L 727319
CsHsN (94:3:3) mol~! s71; '0,* from (PhO);PO,.
i-octane 2.0x 10 298 CP/A’c-23 S=A’=Rub; used kg =4.7x 10*s ™,k =73 x 747341
10’ Lmol™! 57,
i-octane 1.4x10° 298 CP/A’c-23 S=A’=Rub; used ky=4.0x 10*s™, ky =7.3x  74F642
10’ Lmol ™! 571,
i-octane 1.8 x 108 298 CP/IA'c-23 S=A'=Rub; used kg =4 x 10* 5™ ko, =7x 107 727319
L mol™t 71,
12.123 Carbonylchlorobis(triphenylphosphine)iridium
CgDg 39x 108 35x107 PL/ACA'c-  S=MB; A’ =TME; used ky= 1.1 x 10757} 93A050
2x107 (k) 15,27 a.ssumcdf,“ =1.
CeDs 43x10° PL/Ld-2 S=MB. 93A050
CDCl, 26x108 PL/Ld-2 S=MB. 93A050
CH,Cl, 2.6 x 10* PL/Ld-2 S=TPP. 94A126
CHCl4 2x107 (k) CP/Ac,A’c-17 S=MB; A’=DMA; used k* =29x 10" L 93A050
mol™ s7%; meas. k/k A = 0.67.
12.124 Carbonylchlorobis(triphenylphosphine)rhodium
CDCl, 3.1x108 PL/Ld-2 S = MB or Cg,. 93E539
CDCl, 1% 10% (k) PL/AcA’c-  S=MB or Cg; A’ = TME; assumed fA' = 1; used 93ES39
1527 ka=3.1x10° Lmol™t s,
12,125 Carbonyliodobis(triphenylphosphine)iridinm
CH,Cl, 3x108 PL/Ld-2 S = TPP. 94A126
12,126 Cobalt(Il) acetate
CH;COCHy H,0  4x107 PL/Ld-2 § = PdMP. 82A412
95:5)
12.127 Cobalt(II) chloride hexahydrate
BuOCH,CH,0H  4.8x107 273 MD/A%c-33  A’=Rub;used ky=3.8x10°s7, k,, =7x10’L 727319
: mol~' s,
12,128 Cobalt(Il) ion
CH,COCHy/ H,0  2x 107 PL/Ld-2 S = PAMP. 82A412
(95:5)
12.129 Copper(H) ion
D,0 6.4x107 PL/Ld-2 S=RB. 84N150
12.130 Cyclohexylamine[2,2’-thiobis(3,4-dimethylphenolato)Inickel(I)
CgHsCH; 3.4x108 CP/A’c-25 S=A’=Rub;used ky=1x10°s7, kpr=1.7x 752063
108 Lmol™ 571,
12.131 Cyclohexylamine[2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)]phenolato]nickel(II)
CgHsCH, 1.8x 108 CP/A’c-25 S=A’=Rubjused ky=1x10°s7 kp=17x 752063

108 L mol™! s,
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TasLE 12, Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
Solvent k B (ky'k) . T+ Method Comment Ref.
(Lmoal sl (mol L™ )
'n,__m ) Didodecylamine[2,2’-thiobis(3,4-dimethylphenolato)inickel (I}
CH;CH; 32x108 ‘CPIA’c25  S=A'=Rubjused ky=1x10°s7 ky=17x 752063
108 Lmol™!s7L. )
1,1°-(7 13—D1methyl-1 4,8,1Z-tetraazacyclopentadeca-4 7,12,15-tetraene-6,14-diyl)bis[ethanoatonickel(IT)
:CHCl 1.6x10° CP/A’c-33 S=A’=Rub;used kg =17 x 1045,k =53%  79A050
107 Lmol™ 57,
52.\34 Dodecylamine{2,2’-thiobis(3,4-dimethylphenolato)nickel(IX)
CeH5CH; 39108 CPIA'C25  S=A'=Rubjusedk;=1x10°s ky=17x 752063
103 Lmol™! 578,
tl!'lS Dodecylamine[2,2’-thiobis[4-(1,1,3,3-tetramethylbutyD)]phenolato]nickel (IT)
CeHCH; 2.6x10% CP/IA’c-25 S=A'=Rubjused ky=1x10°s L kp=17x" 752063
‘ 103 L mot™ 57, '
0136 2,2'-[1,2Ethancdiylbis(nitrilodecylidyne) bis[4-methylphenclatojaickel (i)
CH;CH; 4.8x10° CP/A'c25  S=A'=Rubjusedky=1x10°s,kp=17x 752063
108 Lmoi s,
%illﬂ 2,2’-tl,2~Ethanediylhis(nitriloethylidyne)]bis[pbenolato]nickel(l])
CsH5CH; 3.4%10° CP/A’c25 S=A’=Rubjused ky=1x10°s7 , kpo=17% 752063
108 L mol™t s7%,
{(3,31-[1,2-Ethanediylbis(nitrilomethylidyne)bis|5-ethy}-2-thiophenethionato]Jcopper(lI)
CgHsCH, C o o29x108 PL/LA-2 S =TPP. 88A507
CsHsCH; 4.3x10% (k) CP/Ac,A%c-17 §=PP; A’ = DPBF; used &% =6.7x 103 L mol™  88A507
-1
s .
CH;CN 3.4x10° PL/LA-2 S=TPP. 88A507
CH;CN 4.0 10° (k) CP/Ac,A’%c-17 S=MB; A’=DPBF; useaicA =11x10°L 88A507
mol™! 71,
;)2.1_1‘39 2,2’-[1,2-Ethanediylbis(nitrilomethylidyne)ibis{phenclatojcobalt(IT)
CgHsCH, 1.0x101C CP/A’c-25 S=A’=Rubjused ky=1x10°s™, kyo = 1.7x 752063
10°Lmo s,
%ll.l{ﬂ) 2,2’-[1,2-Ethanediylbis(nitrilomethylidyne)]bisfphenolato]nickel(IT)
CgHsCH, 53x10° CP/A'c-25 S=A’=Rub; used kg =1 x 105 “Lkye=17x 752063
) 10* Lmois?
3;.-;2.141 Ethylamine[2,2’-thiobis(3,4-dimethylphenolato))nickel (IT)
_ C¢HsCH, 4.1 %108 CP/A'c-25 S=A’=Rubjused ky=1x10°s™L, ky=17x 752063
10° L mot™ 571,
1-‘2'142 Ethylamine{2,2°-thiobis[4-(1,1,3,3-tetramethylbutyl)Jphenolato]nickel(II)
' CeHsCH, -3ax10f . CPIA’c-25 S=A'=Rubjused ky=1x10° s, ky =17 % 752063
108 L moi 571,
42,143 [N,A*-Ethylenebis(S-sulfosalicylid to)nickelate(IT) disodinm salt
H0 1.6x10% CR/A'c-32 = AES; used k- = 4.7 % 107 Lol s~} 85A177
wieas. Kptkyr = 34; 'Oy from HyO/OCI™,
12144 Ferrocene
CeHg 9% 10% 98 PL/A'd-8 S=An; A’ =DPBF. 737438
CCl,/ CHCl 3.0x 10 CP/A’c-23 S=A’=Rub; used ky=14x 103k =7%  74F645
(90:10) 107 L mol™! s7); Measured kA/(kA:[A'] * kd) =17
X 103Lmo]" at [A]=5%10% mol L7\,
12145 Hexaamminecobalt(IIT) ion
D,0 12x10% PL/L4-2 S=RB. 84N150
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TaBLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
No. Solvent k Blkylky T Method Comment Ref.
(L mol™! 571 (mol L1y )
12,146 Hydroxybis(dimethylglyoximato)pyridinecobait(II)
CH,Cl,/ MeOH 4.5x107 PL/A’d-5 S=MB; A’=DPBF. 87F65
(90:10)
12.147 Hydroxybis(dimethylglyoximato)triethylaminecobalt(II)
CH,Cl,/ MeOH 1.5%x10% PL/A'd-5 S=MB; A’=DPBF. 87F655
(90:10)
12.148 Hydroxybis(dimethylglyoximato)triphenylphosphinecobalt(II)
CH,Cl,/ MeOH <5x 108 PL/A'd-5 S=MB; A’=DPBF. 87F655
(90:10)
12.149 Hydroxybis(diphenylglyoximato)pyridinecobalt(II)
CH,Cl,/ MeOH 2x107 PL/A'd-5 S=MB; A’=DPBF. 87F655
(90:10)
12.150 Hydroxybis(diphenylglyoximato)triphenyiphosphinecobalt(II)
CH,Cl,/ MeOH <5x10% ) PL/Ad-5 S =MB; A’ = DPBF. 87F655
(90:10)
12.151 Manganese(II) chloride hexahydrate

BuOCH,CH,0H  <1.0x10° 273 MD/A%c-33  A’=Rub;used ky=3.8x10°s™ ko =7x10°L 727319

mot™! s,
12.152 Manganese(Il) chloride tetrahydrate

i-octane <1.0x 108 298 CP/A’c-23 S=A'=Rub;used ky=47x10*s kyy=7.3x 747341

10' Lmol™ 57
12.153 {4-Methyl-1,2-benzenedithiolato](2,2’-bipyridine)nickel(IT) [Ni(bpy)(DMT)]

DMF 7x%10° MP/P'a-19 S =HP; A’ = TEMP-4-OH; used ks = 1.4 x 10° 89F311

57} P’ = TEMPOL; esr detection.
12,154 [4-Methyl-1,2-benzenedithiolato])(1,10-phenanthroline)nickel(Il)

DMF 1.1x 10! MP/P'a-19 S=HP; A’ = TEMP-4-OH; used ks = 1.4 x 10°  89F311

5~'; P’ = TEMPOL,; esr detection.
12.155 [4-Methyl-1,2-benzenedithiolato](1,10-phenanthreline)platinum(Il) [P¢(phen)(DMT)]

DMF 47x10° CP/Ac-19 S=A;Q= 91F098
Bis(diethyldithiocarbamato)nickel(Il); used kg =
14x10%s7%

12.156 2,2’-Methylenebis[ 0,0’-di(4-tert-butylphenyl)dithiophosphatelcobalt(II)

CeHg 1.8x108 CP/A’c-23 S=A’=Rub;used k; =28 x10* s,k =3x  79A434

107 Lmol ™} 57,
12,157 2,2°-Methylenebis{0,0’-di(4-tert-butylphenyl)dithiophosphate]jlead(II)

C¢Hg 43 %107 CP/A’c-23 S=A’=Rub;used kg =2.8x10* s, ky =3 % 79A434

107 Lmot™* s
12.158 2,2’-Methylenebis{0,0’-di(4-tert-butylphenyl)dithiophosphate]nickel(II)

C¢Hg 2.7x10% CP/A’c-23 S=A’=Rub;used k;=2.8x10*s7 ky =3x  79A434

107 Lmol ™! s7%.
12,159 Methylthiolato(triethylphosphino)gold()

CeHg 3.7x107 303 CP/Pa-19 S = A’ =Rub; k4 not given. 87A107

CICF,CCLF 45x107 303 CR/Pa-32 A’ =Rub; !0,* from DMNO,; k4 and k,- not 87A107
given.

12,160 2,2°-[1,8-Naphthylenebis(nitrilomethylidyne)lbis[phenolato]nickel(IT)
CeHsCH; 1.2x 101 CP/Ac-25 S=A’=Rub;used kg=1x10° s kyy=1.7x 752063

108 L mol™' s,
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TABLE 12. Rate constants. for the interaction of singlet oxygen with metal complexes. — Continued’
= - Solvent k - B (kgfk) . -T. Method Comment Ref.
(Lmol s (mol L) ) '
' Nickel(TD) acetate
. CH;COCHy/ H,0 2x107 | PL/Ld-2 S = PAMP. 82A412
(95:5) :
- :Nickel(Il) dichloride
“ITCsHeN 1.6 x 107 PL/Ld-2 S =PdMP. 82A412-
© CH;COCHy H,0  3x107" PL/Ld-2 § = PdMP. 82A412
(95:5) ' '
* Nickel(II) dichloride hexahydrate :
BuOCH,CH,0OH  3.1x 108 273 MD/A’c-33  A’=Rub;used kg =3.8x10° s, ky =7 x 10" L 727319
: L mol™ 7,
- CgHg/ EtOH 9.2x 107 298 CP/Ac,A'c-23 S=A’=Rub;used ks =5.6x10*s7, ky=33x  90F360
... (50:50) 8.9% 107 (ky) 107 Lmol™ 571, S
4 Nickel(I) ion S
. D0 3.3x107 295 PL/A'A-S $=2-ACN; A’=BR”.. - 82N021
- pD=106
15" i ﬁi'ckdoccnc
* tert-BuOH 2.8x 10° 295" PL/IA'G-5 S = DMTBP; A’ = DPBF. 87E181
S e-CgHpp 4.5%10° 295 PL/A'd-5 ~ S=DMTBP; A’ = DPBF. 87E181
= CeHe 54x10° 295 PL/A‘d-5 S = DMTBP; A’ = DPBF. 87E181
CCCl 2.7x 10° ‘295 PL/A'd-5 S=DMTBP; A’ = DPBF. 87E181
*-CH;CN 6.4%10° 295 PL/A‘A-5 S = DMTBP; A’ = DPBE. 87E181
- €H3;COCH,4 48x10° 295 PL/A‘A-5 S = DMTBP; A’ = DPBF. 87E181
- CHCl 4.4%10° 295 PL/Ad-5 S = DMTBP; A’ = DPBF. 87E181
" MeOH 6.8x10° 295 PL/A‘d-5 S = DMTBP; A’ = DPBF. 87E181
=2-PrOH 2.9x10° 295 PL/A'd-5 S =DMTBP; A’ = DPBE. - “87E181
‘ ‘2,2’-[1,2-Phenylenebi§(nitrilomethylidyne)]bi's[phenolato]nickel(l]) .
" CgHsCH, 37x10° CP/A'c-25  S=A’=Rubjusedky=1x10°s7,ky=17x 752063
I 108 Lmol ! sl
: [N,N’-o-Phenylenebis(s-sulfosalicylideneiminato)]nickelate(]]) disodium salt
L HO0 ' ~10% CR/Ac-32 A’ =AES:used ko =4.7x 107 Lmol™ s71t 85A177
- meas. kafka = 10; 10,* from H,0,/0CI; k is :
conch. dependent.
Propylamine[Z,Z’-thiobis[4-(1,1,3,3-tetramethylbutyl)]phenolato]nic_kel(Il)
“ C;HsCH, 3.0x 108 CP/A’c-25 S=A’=Rubjused ky=1x10° s, kpyy=17x 752063
108 Lmol™! s,
' [N.N’-Propylenebis(5-sulfosalicylideneiminato)Inickelate(IT) disodium salt
T HO ' 13x10° ' CR/A’c-32 A’ = AES; used ks = 4.7 x 10’ Lmol ! 71} 85A177
' meas. kp/kas = 28; 10,* from Hy0,/0CI™.
D - Tetra-O-acetylglucose-1-thiolato(triethylphosphino)geld(I) (Auranofin)
" CeHg 2x10° 303 CP/Pa-19 S = A’ = Rub; k4 not given. 87A107
"CICF,CCLF 7.5 x 10 303 CR/P'a-32 A’ =Rub; 10,* from DMNO,; k- and k, not 87A107
given.
i;‘iﬂl Triethanolamine[2,2’-thiobis[4-(1,1,3,3-tetramethylbutyl)Jphenolato]nickel(IX) ‘
CP/A’c-25 S=A’=Rubjused kg =1x10° s, kp=1.7x 752063

'CgHsCH, 1.1x 108

108 L mol ™ s7L.
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TABLE 12. Rate constants for the interaction of singlet oxygen with metal complexes. — Continued
No. Solvent B (kytk) T Method Comment Ref.
(L mol™! &7}y (mol L7 &)
12.172 Tris(acetylacetonato)chromate(III)
CCl,/ CHCl, 50x10° CP/A’c-23 S=A'=Rubjused ky=1.4x10%s™ kpy=7x  74F645
(90:10) 107 L mol™ s71; Measured ka/(ku[A’] + ky) = 3.0
x10% Lmot™ at [A]=5x 105 mol L.
12,173 Tris(acetylacetonato)cobalt(IXI)
CCly/ CHCl4 92 x10% CP/A'c-23 S=A'=Rubjused ky=1.4x10°s™  ky=7x  74F645
(90:10) 107 L mot™! s71; Measured kp/(kp A’} + k) = 5.2
x10° L mol™ at {A] = 5x 10 mol L.
CH,Cl,/ MeOH 6.5x 108 PL/A’d-5 S =MB; A’ =DPBF. 87F635
{90:10)
12.174 Tris(acetylacetonato)iron(1Il)
CCl,/ CHCl, 8.7x 107 CP/A’c-23 S=A’=Rubjused ky=14x10°s" kyy=Tx  T4F645
(90:10) 107 L mot ™ s7'; Measured ka/(k [A'] + kg) = 4.9
% 10* L mol™! at [A7=5x 10 mol L.
12.175 Tris(acetylacetonat g a1m
CgHsCH; 5% 108 CP/A'c-25 S=A’=Rubjused ky=1x10°s  kpy=1.7x 752063
108 L mol™! 571,
CH;COCHy H,0  1.6x10° PL/Ld-2 S=PdMP. 82A412
(95:5)
12.176 Tris(2,2’-bipyridine)cobalt(Il) ion
CH;COCHy/ H,0 <1 x 105 PL/Ld-2 S=PdMP. 82A412
(95:5)
12,177 Tris(2,2’-bipyridine)ruthenium(lI) dichloride
CCl,/ MeOH (98:2) <1.0x10° FP/A'd-5 S =MB; A’ = DPBF; no effect for [A]=1x 107  78E238
mol L1,
12.178 Tris(1,10-phenanthroline)cobalt(Il} ion
CH3COCHy/ H,0 <1 x 108 PL/Ld-2 S =PdMP. 82A412

(95:5)
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TaBLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds.
- . Solvent B (kg/k) T Method Comment Ref.
‘ (Lmol™ s71) (mol L™ (X)
Azepine-1-carbodithioate ion, hexahydro- (Hexamethylenedithiocarbamate)
EtOH 1.5x 10 CP/Oc-23 S=RB;A’=Car;used k3= 1.0x 10* s ko= 727116
5.0x 10° L mol™ s™'; Measured k,/(ky + k4 [A])
=7x10*L mol™! at [A] =3.35 x 10~* mot L,
‘Benzamide, 2-(methylseleno)-N-phenyl-
CD,0D 9.2 108 PL/Ld-2 S = H,TPPS*. 91R262.
| Benzamide, 2-(methylthio)-N-phenyl-
CD;0D 7.8 % 10° PL/Ld-2 S=H,TPPS*, 91R262
. .» Bénzamide, N-phenyl-2-(phenylmethyl)seleno-
“CD;0D 52x10° PL/Ld-2 S = H,TPPS*. 91R262
) Bex_ﬁamide, N-phenyl-2-(phenylmethyl)thio-
 "CD,OD 34x10° ' PL/LA2 S = H,TPPSH. 01R262
Benzenamine, N,N-dimethyl-4-(methylthio)-
< CeHg 3.0x107 308 CR/Ac-16  A’=DPBF;used k;=5.4x10*s7};10,* from  85M098
MNPO,. :
MeOH/ H,0 3.6x10% . 308 CR/A'c-16  A’=DPBF;used kg=2.8x10°s7);10,* from  85M098
(50:50) MNPO,.
5 r, ; . 5enzene, 1-bromo-4-(methylthio)-
CHCI; 1.1x 108 CP/A’c-33 S=A’=Rubjused k3= 1.7x10*s™ , k,»=53x 79A085
10’ Lmol ' 57!,
§:' Benzene, (butylthio)-
CH;COCH,; 1.6 x 108 PL/Ld-2 S=RB. 91F286
L 92F225
CH;COCH;,4 1.1x 10* (k) CP/Ac,A’c-17 S=RB; A’ = Limonene; used k* = 1.7 x10°L  92F225
mol™ 57},
Be_niené, 1-(butylthio)-3-chloro-
. CHyCOCH;3 53x10° PL/Ld-2 S=RB. 91F286
o 92F225
;Benzel'le', 1-(butylthio)-4-chloro-
- CH;COCH; 7.7% 10° PL/Ld-2 S=KH. 91F286
92F225
11 ‘Benzene, 1-(butylthio)-4-fluoro- . -
" CH3COCH;3 1.3%10° PL/Ld-2 S=RB. 91F286
92F225
2 Benzene, 1-(butylthio)-4-methoxy-
_CH;COCH, 43x 105 PL/Ld-2 S=RB. 91F286
: : : 92F225
 Benzene, 1-(butylthio)-d4-methyl-
 CH;COCH; 2.8x10° PL/Ld-2 S=RB. 91F286
: , 92F225
l?mzene, 1-chloro-3-(methylthio)- v
- CHCly ' 55%10° CP/A’c-33 S=A’=Rub;used ky=1.7x 10*s™, ky =53x  79A085
10’ Lmol™! 571,
'__'Bve'nzene, 1-chloro-‘4-(methj1thio)'- _
CHCl, 1.0x10° CP/A’c-33 S=A’=Rub;used ky=1.7x 10*s™, k, =53x  79A085

10’ Lmol ! s,
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TABLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
No. Solvent k B (ky/k) T Method Comment Ref.
Lmol™ sy (molL™h) (K)
13.15 Benzene, 1-chloro-4-(methylthio)- — Continued
MeOH 8.3x10° CP/Ac-16 S=RB; A’ = DPF; used k3= 1.1 x 10°s7%. 79A08"
13.16 Benzene, 1-chloro-4-(phenylthio)-
MeOH CP/AcPa-17  S=RB; A’ = (CeHs),S; meas. k/kA = 0.93. 80F104
13.17 Benzene, [(2,3-dimethyl-2-butenyl)thio]-
CH;COCH,3 2.3%10° PL/Ad-5 S=RB. 89F29%
13.18 Benzene, [(2,3-dimethyl-2-butenyl)thio]-4-methoxy-
CH;COCH; 7.6 x 10° PL/Ad-5 S=RB. 89F29%
13.19 Benzene, [(2,3-dimethyl-2-butenyl)thio]-4-methyl-
CH;COCH; 3.1x10° PL/Ad-5 S=RB. 89F294
13.20 Bcnzenc, 1-(1,1-dimethylethyl)-4-(methylthio)-
CHCl, 47x108 CP/A’c-33 S=A’=Rub;used k;=1.7x10* s kp =53x  79A085
107 Lmol™! s,
13.21 Benzene, 1-fluoro-4-(methylthiv)-
CHCl, 1.9 x 106 CP/A’c-33 S=A’=Rub;used kg = 1.7x 10* s}, kp=53%  T9A085
107 Lmol ! s,
13.22 Benzene, 1-methoxy-4-(methylthio)-
CeHg _ 2 106 308 CR/A%-16  A’=DPBF;used ky=5.4x 10*5s71;10,* from  85MO09%
MNPO,.
CHCl, 7.6 % 10° CP/A’c-33 S=A’=Rub; used kg = 1.7 X 10*s7,, ko =53x  T9A08S
107 Lmol™! s,
MeOH 53x10° CP/A’c-16 S=RB; A’ =DPF; used kg = 1.1 x 10°s71. 79A086
MeOH/ H,0 4.6x107 308 CR/A%-16  A’=DPBF;used ky=2.8x10°s7!;10,* from  85M09%
(50:50) MNPO,.
13.23 Benzene, 1-methoxy-4-(phenylthio)-
MeOH CP/AcPa-17  S=RB; A" = (C¢Hs),S; meas. k,/k,A' =2.35. 80F104
13.24 Benzene, 1-melhyl-3-(méthylthio)-
CHCl, 3.1x10° CP/A’c-33 S=A’=Rub; used ky=1.7x 10* s, kyy=53x  T9A085
107 L mol™! 571,
13.25 Benzene, 1-methyl-4-(methylthio)-
CeHs 1.5x 10° 308 CR/A'c-16  A’=DPBF;used kg=5.4x10*s7};10,%from  85M098
MNPO;.
CHCl, 46x10% CP/A’c-33 S=A’=Rub;used k= 1.7x 10457 kpr =53 % 79A085
107 Lmol ™ 571,
MeUH 3.1x10% CP/A’c-16 S = RB; A’ = DPF; used kg = 1.1 x 105 s71. T9A0R6
MeOH/ H,0 32x107 308 CR/A%-16  A’=DPBF;used ky=2.8x10°s7;;10,* from  85MO098
(50:50) MNPO,.
1326 Benzene, 1-methyl-d-(phenylthio)-
MeOH CP/AcPa-17  S=RB; A’ = (CeHs),S; meas. k/k A = 1.9. 80F104
13.27 Benzene, methylseleno- ‘
cCly 1.4x 10 296 CR/LI-12 used kg = 1.7 x 103 57; 10,* from DMNO,. 90F069
13.28 Benzene, methyltelluro-
ccl, 3.8x10° 296 CR/LI-12 used k; = 1.7 x 10 s™; 10,* from DMNO,. 90F069
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TABLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
. ‘Solvent k B (ky'k) T Method Comment Ref.
: (Lmol! s (mol LY (K)
1329 Benzene, (methylthio)-
- CeHg 8x10° 308 CR/Ac-16  A’=DPBF;used ky=54x10*s™!;'0y* from  85M098
MNPO,.
ccl, 7.1x10° 296 CR/LLI-12 used kg = 1.7 x 10° s7%; 10,* from DMNOZ. 90F069
*CHCl, 23x10° CP/Ac-33 §=A”=Rub; used ky =17 10*s7 kpy=53%  79A085
: 10’ Lmol ™! s,
MeOH 2.0x10° CP/A’c-16 S=RB; A’=DPF; used kg = 1.1 x 103571, 79A086
MeOH/ H;0 2.3 x 107 308 CR/AC-16  A’=DPBF;used k;=2.8x10°s7;10,* from  85M098
(50:50) . : MNPO,.
1330 Benzene, [(methylthio)methyl]-
-CHCl3 1.2x 107 CP/A%c-33  S=A’=Rubjused ky=17x10%s™, kyy=53x 79A085
: 10’ Lmol! s,
2331 Benzene, l-mtro-4-(phenylthlo)-
. MeOH CP/AcPa-17  S=RB; A’ = (CgHs),S; meas. k/k X =030,  SOF104
13.32 Benzene, [(phenylmethyl)seleno]-
' CHCl, 6105 253 CP/A%c-33 S=A’=Rub;used ky =1.7x 1057} ka=53x  8INO6L
: 107Lmol s, o
,!3.3‘_3,‘ ‘Benzene, [(phenylmethyl)thio}- .
7 CHCL 8.5x 10° 253 CP/A’c-33 S=A’=Rub;used ky=1.7x10*s™, ky=53x  82N064
. 10’L mol- 1. :
" Benzene; 1,1-thiobis- ,
~CHCl 8.0x-10% CP/A’c-33 S=A’=Rub;used kg=1.7x10*s7!, k, =53 x . 79A085
. : . 107 Lmol}s7%.
;. MeOH ~1.0x10° CP/A’c-16 S=RB; A’=DPF;used kg = 1.1 x 105 s7%; 79A086
: Theoretical intercept of 1.0 used in calculanon,-
1335 Benzenemethanesdfenamnde, N,N-diethyl-
- CgHg 2.0x10° PL/Ld-2 S=TPP. 94F024
1336 l,Z-Benzisoselenazol-3-one, ‘7-chloro-2-phenyl-
-:CD40D -3.0x10° PL/Ld-2 S =H,TPPS*. 91R262
13.37 Ll‘,ZI-Benzisoselenazol-&tImé,‘ 7-ﬂu0ro-2-phényl-
CD;0D © 45%10° PL/Ld-2 S = H,TPPS*. - 91R262
1338 ‘1,2‘-Benzisoselenazol-3-ane, ‘7-methoxy-2-phenyl-
CD;0D.. - 13x10° PL/Ld-2 S=H,TPPs". 91R262
!3.39 i;Z-Benzisoselemml-S-éne, 7-nitro-2-phenyl- ) )
CD;0D | ©L1x10% PL/Ld-2 S = H,TPPS*. 91R262
1340 1,2-Benzisoselenazol-3-one, 2-phenyl
. CDyOD 25%10% PL/Ld-2 S=H,TPPS*. 91R262
1341 1,2-Benzisothiazol-3-one, 2-phenyl-
' ... .CD;OD 23x10° PL/Ld-2 S =H,TPPS*. 91R262
i342 . Benzyl mercaptan
. MeOH 1.2x10° 0.73 CP/A’c-16 S=MB; A’ =DPBF; used k4 =9.0 x 10457}, 72F519
1343 Bicyclo[2.2.1]heptane-2-thione
" CHCl, 1.8x10° CP/A’c-33 S=A’=Rubjused k3= 1.7x10*s™, k, =53x  82A059
10’ Lmol ! 57, 83F028

J. Phvs. Chem. Ref. Data, Voi. 24, No. 2, 1995
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TABLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
No. Solvent k B (kak) T Method Comment Ref.
(L mor™ s (mol L™) X)
1344 Bicyclo[2.2.1]heptane-2-thione, 3,3-dimethyl-
CHCl, 1x10° CP/A’c-33 S=A’=Rub;used ky=1.7x 10* s, kyy=53x  82A001
10’ Lmol™ 7%, 83F02%
1345 Bicyclo[2.2.1]heptane-2-thione, 1,3,3,7,7-pentamethyl-
CHCL 58x10* CP/Ac-33 S=A"=Rub; used ky= 1.7x10*s™, kp =53 x  82A0%
10’ Lmot™ 57, 83F02x
13.46 Bicyclo[2.2.1]heptane-2-thione, 1,3,3-trimethyl- (Thiofenchone)
CHCl, 5.1x10° CP/Ac-33 S=A’=Rubjused ky=1.7x10*s7, kp =53 x  82A091
107 L mot™ 571, 83F024
13.47 Bicyclo[2.2.1}heptane-2-thione, 1,7,7-trimethyl- (Thiocamphor)
CHCl, 8.1x10* CP/A’c-33 S=A’=Rubjused ky= 1.7x10*s™ kp=53x  82A093
107 Lmol ! 71, 83F02%
13.48 Bicyclo[3.1.1]hept-3-ene-2-thione, 4,6,6-trimethyi-
CHCl, 56x10° CP/A’c-33 S=A’=Rub; used ky=1.7x10*s™, k,=53%  85FI5!
107 L mor™! 571,
13.49 2,3-Butanediol, 1,4-dimercapto-, erythro- (Dithioerythritol)
CHCI,/ EtOH 7.4 %108 310 CR/LLAc- used kg = 1 x 10° s71; 10,* from NDPO,. 90E622
(50:50) 2.9 x10% (k) 12,14
13.50 2,3-Butanediol, 1,4-dimercapto-, threo- (Dithiothreitol)
CHCly/ EtOH 9.8x 108 310 CR/LLAc-  used kg=1x10°s71; 10,* from NDPO,, 90E622
(50:50) 2.8 x10% (k) 12,14
D,0 1.5 % 10 (k;) 310 CR/Ac-17 A’=CysSH; used &~ =8.3x 10°L mol™' s™';  91R055
pD =74 10,* from NDPO,.
D,0 1.9x10° 310 CR/LI-12 used kg = 1.9 x 10* 571; 10,* from NDPO,. 91R055
pD =74 .
13.51 1-Butanethiol
MeOH 53x 104 17 CP/A’c-16 S =MB: A’ = DPBF: nsed ky =9.0 x 10% 571 72F519
13.52 1-Butanol, 4-(4-methylphenyl)thio-
CH;COCH; 4.1x10* (k) CP/Ac-17 S =RB; A’ = Limonene; used kA = 1.7x 10°L  91F286
mol™! s71; meas. kofk,=64.9. 92F225
CH;COCH; 2.7 % 10° PL/Ld-2 S=RB. 91F286
92F225
13.53 2-Butene, [(2-methyl-3-(phenylsulfinyl)}-
CeHg 11 () CP/Ac-17 S="TPP; A’ = Linalool; used B,* = 0.18 mol L™!. 89F400
13.54 2-Butene, 2-(phenylsulfinyl)- (E)
CeHe 26 (B,) CP/Ac-17 S =TPP; A’ = Linalool; used B,* =0.18 mol L™, 89F400
13.55 2-Butene, 2-(phenylsulfinyl)- (Z)
CoH, >1x 102 (B, CP/Ac-17 S =TPP: A’ = Linalool: used B, = 0.18 mol L™!.  89F400
13.56 tert-Butyl ethyl sulfide
CHCl, 6.4x10° CP/A’c-33 S=A’=Rub;used k;=1.7x10*s7, kyy=53x  79A085
107 Lmol ™! s,
13.57 Butyl methyl sulfide
CHCl, 2.9 x 107 CP/Ac-33 S=A’=Rub;used ky=1.7x 10*s7, ky =53 x  T9A085

10’ Lmol ™' 571,
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TaBLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Cédntinued
o, - Solvent k . Bkyk) - T  Method Comment Ref.
L mol™ s (moi L) (K)
tert-Butyl propyl sulfide
CHCl, . T2x108 CP/A’c-33 S=A’=Rub; used kg=1.7x 1057k, =53x  79A085

10’ Lmol™! s,

" sec-Butyl propyl sulfide
‘. CHCl, L1x107 CP/A’c-33 S=A’=Rub;used ky=1.7x 1057, ky,253%. 75A085
10" Lmoi~! s,
“13.60  1,3-Cyclobutanedithione, 2,2,d,4-tetramethyl-
CHCl, 22x10% CP/A’c-33 S=A’=Rub;used ky=1.7x10*s!, kp =53x  82A003
' : : 10" Lmol™ 571,
3361 Cyclobutanethione, 2,2,44-tetramethyl- _
' CHCl, 3.1x10° CP/A’c-33 S=A’=Rub; used kg=1.7x10* s, kyy=53x  82A003
o 107 L mot~! 571, ‘

"l,\.62 Cyclobutanone, 2,2,4,4-tetramethyl-3-thioxo-

CHCl, 8.5x10* CP/A’c-33 S=A’=Rub;used k=17 x 10*s7, ky=53x  82A093
' 10’Lmoi™'s™,
. l_.l.é3 Cyclohexanamine, N,N’-[dithiobis{(5-ethyl-2,3-thiophenediyl)methylidyne]}bis-
. CgHsCH; 2.9x 108 : PL/Ld-2 S=TPP. 88A507
CeHsCH; 32x10% k) CP/Ac,A’c-17 S_T PP; A’ = DPBF; used k' = 6.7 x 10 L mol™®  88A507
$ .
 CH;CN 1.1% 108 (k) CP/Ac,A’c-17 S=MB; A’ =DPBF;used k"' =1.1x10°L  88A507
mol~!s7!,
CH,CN 3.7x 108 PL/Ld-2 S = TPP. 88A507
CHCY; 5.6x 107 PL/Ld-2 S=TPP. 88A507
13,64  Cyclohexanamine, N-[[(S-methyl-2-(methylthio)-3-thienylmethylene]-
' CgH CH, 2.5%10° PL/Ld-2 $=TPP. 88A507
CH,CN 2.0x 10° (k) CP/Ac,A’c-17 * S=MB; A’ =DPBF; used k' =1.1x 10° L 88A507
mol~' 571,
CH,CN 22x10° PULd2  S=TPP. 88A507
CHCl, 60x10° PL/Ld-2 S="TPP. 88A507
2-PrOH 34x10°5 PL/Ld-2 S=TPP. 88A507
13,65, 2-Cyclohexene-1-thione, 3,5 5-trimethyl- ‘
CHCl, 6.1x10° CP/A'c-33 S=A’=Rubjused ky=1.7x10*s, k, =53%  85FI51
' : 10’ Lmol ™! 5!,

- 13.66 . 2-Cyclopentene-1-thione, 3-(4-methoxyphenyl)- |

CHCl, 23x10° ' CP/A’c-33 S=A’=Rub;used ky= 1.7 x10*s7!, k,, =53 x  85F151
107 L.mol™ &L

' 13.67 Cysteine

CHCly/ EtOH 2.4x 108 310 CR/LLAc-  used ky=1x10°s7; '0,* from NDPO,. 90E622
(50:50) 7% 107 (k) 12,14 ' :
D,0 8.3x 106 310 CR/LI-12 used kg = 1.9 x 10*s71; 10,* from NDPO;. 91R055
pD=174 ' . )
D0 4x10* PL/Ld-2 S = H,TPPS* or H,TMpyP*: caled. from ks, =  88A164
. 8.9%10°at pH 7 and pK,(D,0) =8.6. o
D,0 1x10° PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl ain 86F149
] micelles contg. Triton X-100.
D,Of EtOH (75:25) 5% 107 295 PL/Ld-2 S=RB, 94A113
EtOH 8 x 10° CP/Pa-15 S=Ret; used k; =3.5x 10° s7; CysS" obs. by~ 85A443
esr.

1 Blus Fham DRaf Nata VUal:24. Nn. 2. 1995
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TABLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
No. Solvent k B (kg/k) T Method Comment Ref.
(Lmol's™h) (mot L) X)
13.68 Cysteine, negative ion
D,0 1.5x 108 PL/Ld-2 S = H,TPPS* or H,TMpyP**; calcd. from ko=  88A104
8.9 % 106 at pH 7 and pK, = 8.6.
13.69 L-Cysteine, N-acetyl-
D,0 6x 10° (k,) 310 CR/Ac-17 A’=CysSH; used k* =83 x10°Lmol!s™};  9IR0SS
pD=7.4 10,* from NDPO,.
D,0 6x10° 310 CR/LI-12 used kg = 1.9 x 104 s71; 10,* from NDPO,. 91RO055
pD=74
D,0 <4x10* PL/Ld-2 $ = H,TPPS* or H,TMpyP*"; caled. from k=  88A164
2.5 x 10° at pH 7 and pK,(D,0) = 10.0.
13.76 L-Cysteine, N-acetyl-, negative ion
D,0 2.1x108 PL/Ld-2 S = H,yTPPS*" or HyTMpyP*; calcd. from kg, = 88A164
2.5 10° at pH 7 and pK, = 8.6.
13.71 Dibenzyl sulfide
CHCl, 6.4 x 10° 253 CP/A’c-33 S=A’=Rubjused ks =1.7x 10*s7  ky=53x  82N064
107 Lmol ™t 5™,
MeOH 55x107 293 CP/Oc-15 S=FIC,%; E, = 1.7k mol ™!, 68F288
MeOH 9.0x 107 293  CPrOc-15 S=MB; E, = 7.1 kI mol™\, 68F288
MeOH 0.012 293 CP/Oc-15 S=RB; E,=3.8kI mol™. 68F288
MeOH 6.7x1072 293 CP/Oc-15 S = FIBr,Cl,>; E, = 5.4 kJ mol ™, 68F288
MeOH 8.0x107° 293  CP/Oc-15 §=DNT; E, = 6.7 kJ mol™". 68F28%
1372 Dibutyl sulfide
CHCly 2.3x107 CP/A’c-33 S=A’=Rub; used k; = 1.7x 10*s7,, k5 =53 x  79A085
10’ Lmoi~t 7L,
EtOH 298 7 S = Chrysene, 2-bromochrysene, MB; meas. k/k, 74F648
=~07.
MeOH 2.5%107 72x107 CP/A’c-16 S=RB; A’=DPBF; used k; = 1.8 x 105 s, 85F480
MeOH 8.2x10° 0.011 CP/A’c-16 S = MB; A’ = DPBF; used ky = 9.0x 10% 571, 72F519
13.73 Di-sec-butyl sulfide
CHCl, 1.8x10° CP/A’c-33 S=A’=Rubjused ky=1.7x10*s, ko =53x  79A085
10’ Lmol™'s71.
13.74 Di-tert-butyl sulfide
CHCl; 1x10° CP/A’c-33 S=A’=Rub;used ky=1.7x10* s, ko =53x  79A085
10’ Lmol ™! s,
MeOH ~1.5x10° CP/A’c-16 S=RB; A’=DPFused kg = 1.1 x 105 s71; 79A086
Theoretical intercept of 1.0 used in calculation.
13.75 Diethyl disulfide
MeOH 1.6x 107 55x107 CP/A’c-16 S =MB; A’ = DPBF; used kg = 9.0 x 10% 57, 72F519
13.76 Diethyl suifide
(C;Hs),0 5x10° 6.0x1073 296 CP/A’c-16 S = ZnTPP; A’ = DPF; used kg =3x 10*s7L, 82F357
41x1073 195 .
CgH;CH, 1.4 %107 201073 206 CP/A’c-16 S = ZnTPP; A’ = DPF; used ky = 4.0 x 104 571, RIF3ST
CeHg 2.0x 107 CP/A’c-16 S = ZnTPP; A’ = DPF; used ky =4 x 10%s7L. 79A086
CeHg 7.6 x 10% CP/Pa-20 S = ZnTPP; A’ = Car; used kg =4.0x 10*s™%, kp,  71F580
=1.3x 10" L mol™! s™!; Measured ka/(kq +
KA =17x10*Lmol ™ at [A]=0.1mol L™} k
caled. in [81Z251].
CeHs CP/Ac-20 S =ZnTPP; A’ = DPA; meas. kafkn = 6.0. 71F580
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TaBLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
Solvent k B (kyfk) - T Method Comment Ref.
(Lmol™ s™) (mol ™) K) -
§ 76 Diethyl sulfide — Continued
+ CgHg 0.032 CP/Pa-15 5= ZnTPP. 71F580
" C¢Hg/ MeOH 6x 105 298 CP/P'a-20 S5=MB: A’ =2M2P: used k, = 1.0 x 10°s™ . B, 70F734
(80:20) 3% 10° (k) =0.04 mol L™1; P = Diethyl sulfoxide.
CH,CN 2.1x10’ PL/Ld-2 S=Ac. 89A099
..CH3COCH; 27x107 89x107 296 CP/A’c-16 $=RB; A’ =DPF; used kg =2.4 x 10* 57, 82F357
‘ 2.7x10™ 195 '
CICF,CCLF 32x10° PL/Ld-2 S=DNT. 87A072
H,0 2x107 (k) 292 MP/AcA’c-17 S=RB;A'=FFA;used k¥ =1.2x 108 Lmol™  87A180
pH=17.0 sL
MeOH 2.1x10 87x107 CP/Ac-16  S=RB; A’=DPBF;used k3= 1.8x 10°s7", 85F480
MeOH 1.7x 107 6.6x 107 296. CP/A’c-16 S =RB; A’=DPF; used kg = 1.1 x 105571, 82F357
0.011 195
MeOH 17% 10 CP/A’c-16 $=MB; A’ =DPF;used ky=1.1x10°s7%. 79A086
"MeOH 0.02 CP/Pa-15 S = ZaTPP. 71F580
' Diisobutyl sulfide _ ‘
MeOH 2.9x 107 6.1x1073 CP/A’c-16 S =RB; A’ =DPBF; used kg = 1.8 x 10° s~ 85F480
nrs Diisopropyl sulfide : _
CHCl, 22x 106 CP/A’c-33 S=A’=Rub;used ks = 1.7x 1057, ky=53x  79A085
. : © 10" Lmol ™' s7L,
MeOH 2.5 10° CP/A’c-16 S=RB; A’=DPF; used kg = 1.1 x 10° s, T9A086
v.:l 3.79 Dimethyldithiocarbamate ion -
Hy0 ~8 x 107 298 CP/Oc-19 § = Phenosafranine; Q = NaN; used kg=2.0x . 78A360
- PH=T.L. 108 Lmol ™’ 571, '
:J3.80 - Dimethyl sulfide
CeHe/ MeOH 293 MP/Pa-17 S = TPP; rate is 19 times faster than in benzene.  81F311
(50:50)
‘MeOH 5.8x 107 3.1x107 CP/Ac-16 $=RB; A’ =DPBF; used k3 = 1.8 x 10% 57", 85F480
1381 " Dimethyl sulfoxide N
CgHg/ McOH 293 MD/Ta-17 S = TPP; A’ — Cl135CH;; meas. k/kA - 4.2 % 8117311
(50:50) 107, ,
CeHs 293 MPPa-17  S=TPP; A’ =CH;SCH;; meas. k/k™ =0.021. . 81F311
l3.82 - Dipropy! sulfide
MeOH 3.1x107 58x107° CP/A’c-16 S=RB; A’=DPBF; used kg = 1.8 x 10°57". 85F480
13.83 Diselénide, diphenyl- )
CCl, 1.2x10° 296 CR/LI-12 used ky = 1.7 x 10° 5715 '0,* from DMNO,, 90F069
1384 Disulfide, diphenyl-
o, 10x 10’ 296 CR/I12 uced Iy =17 % 103 71 10,% fram DMNO,,. 9OFNRY
‘1385 Ditelluride, diphenyl- v ,
cal, L1x108 296 CR/LI-12 used kg = 1.7 x 103 s7; 10,* from DMNO,. 90F069
13.86 1,5-Dithiacyclooctane
" C¢HsCH, 1.7x 107 298 PL/Ld-2 S=TPP. - 92F104
CH,;COCH; 37x 107 (&) 298 CP/Pa-17 S=RB; A’ =TME; used k% =2.7x 10’ Lmol ! 92F104
; : - 1071
: , s,
CH;COCH, 53x107 298 PL/Ld-2 S=RB. 92F104
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TaBLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued

No. Solvent k B (kylk) T Method Comment Ref.
(Lmol™'sh (mol L1 (K)
13.86 1,5-Dithiacyclooctane — Continued
CHCl, 8.2 x10% (k) CP/Pa-17 S =TPP; A’ = TME; used &, =2.7x 107 L 92F103
mol sl
CHCly 12x107 PL/Ld-2 S = TPP. 92F103
2-PrOH 24x107 298 PL/Ld-2 S=RB. 92F104
13.87 1,5-Dithiacyclooctane 1-oxide
CH;COCH, 2.4 %10 (k) 298 CP/Pa-17 S=RB; A’ = DMHD; used k' = 7.4 x 10°L 92F104
mol~ts7L,
CH,;COCH, 3.3x10° 298 PL/Ld-2 S=RB. 92F104
CHCl4 8.7x10% (k) CP/Pa-17 S=TPP; A’ = 2M2P; used kX =7.6 x 10° L. 92F103
mol™!s7L,
CHCl, 2.1x10° PL/Ld-2 S=TPP. 92F103
13.88 1,4-Dithiane
C¢HsCH; 2.0x 106 298 PL/Ld-2 S="TPP. 92F104
CH,CN ~0.050 CP/Pa-15 S =RB; Slope estimated as tangent to curve. T1F580
CH,CN 0.017 CP/Pa-15 S =RB; Solvent contains 0.52% H,0 by T1F580
molarity.
CH;CN 9.8x 107 CP/Pa-15 S = RB; Solvent contains 0.05% H,0 by T1F580
molarity.
CH,CN/ H,0 6.7x107 CP/Pa-15 S=RB. 71F580
(95:5)
CH;CN/H,0 0.017 CP/Pa-15 S=RB. 71F580
(61:39)
CH,COCH, 4.8x10° 298 PL/Ld-2 S=RB. 92F104
CH,COCH, 2.4%10° (k) 203  CP/Pa-17 $=RB; A’=DMHD; used k2 =7.4x 10° L 91F170
mol™! s7'; AH = —26 kJ mol™!; ASt =226 7
K™! mol™; studied at 202-293 K; P = sulfoxide +
sulfone.
2-PrOH 2.1x10° 298 PL/Ld-2 S=RB. 92F104
13.89 1,3-Dithiane-2-thione, 4,5-diphenyl-
C¢Hg/ MeOH 1.4x107 293 CP/Oc-15 S =MB. 77F794
(83:17)
13.90 1,2-Dithiolane-3-pentanoic acid (Lipoic acid)
CeHg 1.0 x 10 3.5%x 107 298 CP/A’c-23 S=A’=Rub; used ky=4.2x 10457, 74F641
CHCl,/ EtOH 1.3x10% 310 CR/LI-12 used kg = 1 x 10° s71; 10,* from NDPO,. 90E622
(50:50)
13.91 Ethanesulfonate ion, 2,2’-dithiobis- (Dimesna)
CHCly/ EtOH 6x 105 310 CR/LI-12 used kg = 1 x 10° s71; }0,* from NDPO,. 90E622
(50:50)
13.92 Ethanesulfonate ion, 2-mercapto-, (Mesna)
CHCly/ EtOH 2.4%107 310 CRMLLAc-  used ky=1x10%s7!; 10,* from NDPO,, 90E622
(50:50) 2.8 x 10 (k) 12,14
D,0 2.7x10% 310 CR/LI-12 used kg = 1.9 x 10%s71; 10,* from NDPO,. 91R055
pD =74
13.93 Ethanethiol, 2-aminoe- (Cysteamine)
CHCl3/ EtOH 41x10 310 CR/LLAc- used kg = 1 x 10° 5715 10,* from NDPO,. 90E622
(50:50) 1.1x107 (k) 12,14
H,0 8.3 x 10° PL/Ld-2 S =H,TPPS*. 91R020
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TanLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
“No.. - Solvent Tk B kgl T  Method Comment Ref.
L mol™'s7h) (mol L) K)
) 43,94 Ethanethiol, 2-[(3-aminopropyl)amino}-
CHCly/ EtOH 53x%10 310 CR/LLAc-  used ky=1x10°s!; '0,* from NDPO,. 90E622
(50:50) 7.0 % 105 (k) 12,14
H,0 7.4 %105 PL/Ld-2 S = H,TPPS*. 91R020
‘1395 ‘Ethanethiol, 2-hydroxy-,
D,0 <4 x 10* PL/Ld-2 S =H,TPPS*" or H,TMpyP*; calcd. from ko, = 88A164
3.0 x 10° at pH 7 and pK,(D,0) = 9.9.
13.96 ~ Ethanethiol, 2-hydroxy-, negative ion ’
D,0 3.0x10% PL/Ld-2 S = H,TPPS*" or HyTMpyP*; caled. from ko=  88A164
3.0x10%atpH 7.
13.97 _ Ethanol, 2-(4-methylphenyl)thio-
CH,;COCH, 4.2x10% (k) CP/Ac-17 S=RB; A’ = Limonene; used kX' = 1.7x10°L  91F286
' mol™ 571; meas. kyfk, = 34.. 92F225
CH;COCH, 1.5x 10 PL/Ld-2 S=RB. 91F286
92F225
13.98° Fluorene, 9-(phenylsulfonyl)-, anion
' tert-BuOH 46x107 303 CP/Pa-15 S = RB; P = 9-Fluorenone. 707250
fert-BuOH 3.8x107¢ 303 CP/Pa-15 S= A; P=9-Fluorenone. 707250
1399 Glutathione
CHCly/ EtOH 5.9x 107 310. CR/LLAc- used kg = 1 x 10° s7%; 10,* from NDPO,. 90E622
(50:50) 1.7 x 105 (k) 12,14
D,0 24%10° 310 CR/LI-12 used kg = 1.9 x 10*s™1; 10,* from NDPO,. 91R055
pD=7.4
D,0 87x10% PL/L4-2 S=MB*, 91R251
D,0 <4 x 10* PL/Ld-2 S = H,TPPS*" or HyTMpyP*"; caled. from ky, =  88A164
2.9 x 10® at pH 7 and pK ,(D,0) = 9.2.
13100 Glutéthione, negative ion
D,0 1.9x10° PL/Ld-2 S =H,TPPS* or H,TMpyP*; calcd. fromky, =  88A164
2.9 x 105 at pH 7 and pK,.
13.101 Glycine, N-(2-mercapto-1-oxopropyl)-
D,0 4.1x10° 310 CR/LI12 used k3= 1.9 x 10*s7; '0,* from NDPO,. 91R05S
pD=74
D,0 <4x10* PL/Ld-2 S = H,TPPS*~ or H,TMpyP*"; calcd. from ko, =  88A164
2.7 % 108 at pH 7 and pX,(D,0) = 10.4. :
13.102 . Glycine, N-(2-mercapto-l-oxoﬁropyl)-, negative iow
D,0 1.8 x 10 PL/Ld-2 S = H,TPPS" or H,TMpyP*; calcd. from ko = 88A164
2.7 x 10% at pH 7 and pK,.
13.103 1-Hexanol, 6-(4-methylphenyl)thio-
CH;COCH, 6.1'x10° (k) CP/Ac-17 S=RB; A’ = o-Pinene; used k* =43 x 10°L - 91F286
mol™ 5™, meas. ky/k, = 359. 92F225
CH;COCH, 2.2 % 10° PL/Ld-2 S=RB. 91F286
' ‘ 92F225
13.104 Imidazole-4-ethanaminium, a-carboxy-2,3Jdihydro-N,N,N-trimethyl-z-thioxo-, S, (Ergothioneine)
DO 2x10’ PL/Ld-2 S'= Carboxyanthracene. 92E225
pD=7 . .
D0 3.1x107 310 CR/LI-12 used k4 = 1.9 X 10* s7*; *0,* from NDPO,. 91RU55
pD=74

-l. Phvs. Chem. Ref. Data. Vol. 24, No. 2, 1995



884

WILKINSON, HELMAN, AND ROSS -

TABLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
No. Solvent k P (kglk) i T Method Comment Ref.
@mol™ls (mol LY K)
13.104 Imidazole-4-ethanaminium, o-carboxy-2,3-dihydre-N,N,N-trimethyl-2-thioxo-, S, (Ergothioneine) — Continued
D,0 23% 107 PL/Ld-2 = S=H,TPPS* or H,TMpyP*; observed value; ~ 88Al64
pH=7 PK,(D,0) =8.4.
H,0 283 CP/Ac-17 S =RB; A’ = BHMF; meas. k/k* = 1.1; 88R064
pH=70 sensitizer immobilized on glass beads.
H,0 283 CP/A’c-17 S =RB; A’ = BHMF; meas. k/k = 0.20. 88R064
pH=170
13.105 Imidazole-4-ethanaminium, a-carboxy-2,3-dihydro-N,N,N-trimethy}-2-thioxo-, ion
D,0 5.0x 108 PL/Ld-2 S = H,TPPS* or H,TMpyP*; calcd. from ks =  88A164
2.3 x 107 at pH 7 and pK,(D,0) = 8.4.
13.106 Imidazole-4-propionic acid, d~amino-2,3-dihydro-2-thioxo-, (S)
H,0 283 CP/A’c-17 S =RB; A’ = BHMF; meas. k/k* = 1.1; 88R064
pH=7.0 scnsitizer immobilized on glass beads.
H,0 283 CP/A’c-17 S =RB; A’ = BHMF; meas. k/k* =0.26. 88R064
pH=7.0
13,107 L-Leucine, L-methionyl-
D,0/ EtOH (75:25) 2.1x 107 295 PL/L4-2 S=RB. 94A113
13.108 Methionine
CH,CN/ H,0 3%10° (k) CP/Ac,A’c-17  S=RB; A’ =DMA; k* not given. 93R059
(50:50)
CH;CN/ H,0 9% 10° ' PL/Ld-2 S=RB or Eos. 93R059
(50:50)
D,0 1.3x107 310 CR/LI-12 used kg = 1.9 x 10*571; 10,* from NDPO,. 91R055
pD=74
D,0 41%x108 310 CR/A%c-32 A’=DPBF:used kg =15x 10471 10, from  89M038
pD=112 Dopamine/H,0,.
D,0 2.1x 108 310 CR/Ac32  A’=DPBF;used ky=1.5x10*s7";10,* from  89MO038
pD=112 DOPA/H,0,. :
D,O 1.5x 107 PL/A’d-S S=MB; A"= ADPA. 81N048
pD=74
D,0 1.6 x 107 (k) 293 CL/Ad-35 used kg = 2.9 x 10 s71; high pressure 0, (0.195  79A112
pD =84 mol L"'); statistical error of 30% and systematic
error of the same order. .
D,0 1.6 x 107 CP/A’c-16 S =RB; A’ = DPF; k4 not given; plots are 777433
pD=11 nonlinear, used slope as [A] — 0.
D,0 3.3x107 CP/A’c-16 §=RB; A’ = DPF; k, not given; plots are 777433
pD=7 nonlinear, used slope as [A] = 0.
D,0 1.7 x 10 295 CL/A’c-22 A’ =BRHy; used kg =2.9 x 10* s7!; high pressure 757147
pD=28. O,; recale. [79A112].
D,0 (mic) 1.8% 107 PL/A’d-5 S = 2-ACN; A’ = DPBF; 0.1 mol L™! SDS. 81N048
pD=74
D,0 (mic) 1.6 x 10 PL/A'd-5 S = 2-ACN; A’ = DPBF; 0.1 mol L™! CTAB. 81N048
pD=74
D,0/ EtOH (75:25) 1.3 x 107 295 PL/LdA-2 S=RB. 94A113
H,0 2.8x 107 310 CR/LI-12 used ky=3.2x 10°s7'; soln. cont. 5x 10~ mol ~ 92M228
pH=10.6 L™} CoCl,, '0,* from autoxidation of
oxytetracycline.
H,0 2.1x107 (k) CP/Oc-17 S=RB; A"=FFA; used k* = 1.2x 108 Lmol™!  93R059
pH=7 s
H,0 2.1x 107 CP/A’c-18 S=RB; A’= TrpH; used kg =2.5x 10357}, kyo = 93R059

pH=7 6x 108 Lmol™' 71,
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TaBLE 13: Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
No. "~ Solvent k B (ka/k) T .- Method Comment Ref.
. Lmol™ s7h (mol LY X) ’
"63.108 Methionine — Continued
* H,0 © 4x107 CP/Ac-16 S=Eos; A’ =2,4-CL,CH;0 used kg = 5x 10°  87F537
pH=10 s ‘ .
H,0 8.6x10° 298 CP/Oc-19 S = Phenosafranine; Q = NaNj; used kg =2.0X  78A360
pH="7.1 108 Lmol ™! s,
"H,0 <5.0x 107 CP/A’c-16 S=RB;A’=DPF;used k3= 1 x 108s™%; Plots 777433
pH=11 are nonlinear. Used slope as [A] - O.
H,0 12x107 CP/A’c-16 §=RB; A’=DPF;used kg=1x10°s%; Plots 777433
pH=7 are nonlinear. Used slope as {A] — 0.
H,0 0.052 298 CP/Ac-14 S = PF; P derived using ¢;(PF) = 0.73. 70F732
pH=6 .
H,0 0.020 283 CP/Oc-15 S = MB; The mechanism of oxidation is not 65F029
’ clear.
H,0/ MeOH 3x10’ PL/A’d-5 S =MB; A’ = DPBF. 72F516
(50:50)
H,0/ MeOH 5% 10% (k;) CP/Ac,A’c-17 s MB:; A’ = DPBF; used kN =8x108Lmol™t 72F516
(50:50) ' 1, k. derived using krg™ = 3 x 108 Lmol™! 7!
andkA=3 x 107 L mol™
13.109° Methionine, glycyl-
: - CH;CN/H,0 1.5x 108 (k) CP/Ac,A’c-17 S =RB; A’=DMA; kX not given. 93R059
(50:50)
CH;CN/ H,0 1.5%107 PL/Ld-2 S =RB or Eos. 93R059
(50:50)
"D,O/ EtOH (75:25) 2.1x 107 295 PL/Ld-2 S=RB. 94A113
HO. 1.3%x107 (k) CP/Oc-17 S=RB: A’ =FFA; used k¥ =12x 108 Lmol™! "~ 93R059
pH=7 v - s
H,0 9.0x 107 CP/A’c-18 S=RB; A’=TrpH; used k; = 1.5x 10 5™, ko= 93R059
- pH=7 6x 108 L mol™ s~\.
13. 110 Methionine, S-methyl-N-(phenylmethyl)carbonyl-, methyl oster
. CHCl, 1.4x 107 CP/A’c-33  S=A’=Rubjused ky= 1.7x 10457, ky=53x  79A0R5
107 Lmoi~! s
‘13111, - ‘Methionine methyl ester
CH,CN/ H,0 1.2 % 108 (k) CP/Ac,A’%c-17 S =RB; A’ = DMA; & not given.  93R059
(50:50) ' S '
CH,CN/ H;0 1.4%107 " PL/Ld2 S =RB or Eos. 93R059
(50:50) ‘
HO0 1.0x10% CP/A’c-18 S=RB; A’ = TipH; used kg = 1.5x 10> s™, kyy =~ 93R059
pH=7 6x10° Lmol~! 1. ‘
H,0 7x10° (k) CP/Oc-17 S=RB; A’ = FFA; used kX' = 1.2 108 Lmol™" * 93R059
pH=7 s .
13.112 - Morpholine, 4- [(phenylmethyl)thlo]- .
CeHs 1.5x 105 k) CP/Pa,Pa-17  S=TPP; A’= Octalin; used kA =18x10°L  94F024
mol™'s™; P=4-
[(Phenylmethyl)sulﬁnyl]moxpholme, kiops =2.9 x
105Lmol 57}, fA=2,
C¢Hg 1:5%10% (k) CP/PaP'a-17 'S =TPP; A’ = Adamantylideneadamantane; used 94F024
kM =35x10°Lmol™t s P=4-
[(Phenylmethy])sulﬁny]]morpholme, kobs =2. 9 X
105L mol™t s7!, fA=2.
CeHg 1.3 x10% PL/Ld-2 S =TPP; product formation rate studies suggest 94F024

.1 Phvs. Chem. Ref. Data, Vol. 24. No: 2, 1995
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TABLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
No. Solvent k B kR T Method Comment Ref.
(Lmol! 57l (mol L) (K)
13.113 2-Naphthalenethione, 1,2-dihydro-1,1-dimethyl-
CHCl, 43x10° CP/A’c-33 S=A’=Rub; used ky=1.7x10*s7, k, =53 x  85FI5I
10’ Lmol™! 571,
13.114 2-Naphthalenethione, 1,2-dihydro-1,1,3-trimethyl-
CHCl, 6.7x 10° CP/A’c-33 S=A’=Rub; used ky= 1.7x 10*s7), k, =53 x  85F151
10’ Lmol~! s,
13.115 Octanoate ion, 6,8-dimercapto- (Dihydrolipoate ion)
CHCly/ EtOH 5% 106 310 CR/LLAc- used kg = 1 x 10° s71; 10,* from NDPO,. 90E622
(50:50) 5% 10 (k) 12,14
13.116 Penicillamine
D,0 4.6x10° 310 CR/LI-12 used kg = 1.9 x 10%s71; 10,* from NDPO,. 91R055
pD=74
Hy0 2.4x 105 PL/Ld-2 5 = H,TPPS*. 91R020
13.117 3-Pentanethione, 2,2,4,4-tetramethyl-
CHCl, 1.0x 10* CP/A’c-33 S=A’=Rub; used ky=1.7x10*s, k,,=53x  82A093
10° Lmol 's?,
13.118 1-Pentanol, 5-(4-methylphenyl)thio-
CH,COCH, 1.5 x 10* (k) CP/Ac-17 S =RB; A’ =0-Pinene; used kA =43 x 10*L  91F286
. mol™ s7}; meas. kofk,=192. 92F225
CH,COCH, 2.9x 108 PL/Ld-2 S=RB. 91F286
92F225
13.119 3-Pentanol, 3,4-dimethyl-1-[(4-methylphenyl)thio]-
CH,COCH, 6.5x10% (%) 293 CP/Ac-17 S =RB; A’ = Limonene; used kA =1.7x10°L  91F170
mol™! s7!; AH} = ~22 kI mol™}; AS} =-226]
K™ mol™!; studied at 195-293 K; k,=9.7 x 10° L
mol ™ 57! at 223 K when A’ = Cyclopentene and
kA =39%x10*Lmol s,
CH,COCH; 3.7x 108 PL/Ld-2 S=RB. 91F286
92F225
CH,COCH, 7.1 x 10% (k) CP/Ac-17 S =RB; A’ = Limonene; used kA'=1.7x10°L  91F286
: mol™ s7!; meas. ky/k,=51.1. 92F225
13.120 Phenol, 4-(methylthio)-
CeHg 1.1x10’ 308 CR/Ac-16  A’=DPBF;used ky=54x10*s7);'0,* from  85M098
MNPO,.
MeOH/ H,0 1.3x10° (k) 308 CR/Ac-17 A’ = DPBF; !0, from MNPO,. k. not given. ~ 85M098
(50:50)
MeOH/ H,0 1.6 x10% 308 CR/Ac-16  A’=DPBF;used ky=2.8x10°s7}; 10,* from  85M098
(50:50) MNPO;.
13.121 Phenothiazine
CeHsBr/ MeOH 42x107 CP/A’c-23 S=A’=Rubjused ky=4.9x10*s7 ky=4x 777240
(67:33) 107 Lmol ™ s71,
MeOH/ C¢Hg 288 CP/Pa-17 S = MB; measured (B/B,(MeOH)) = 0.94. 757623
(90:10) .
MeOH/ CgHg 288 CP/Pa-17 S = MB; measured (B/B,(MeOH)) = 1.0. 757623
(80:20)
MeOH/ C¢Hg 288 CP/Pa-17 S = MB; measured (B/B(MeOH)) = 1.5. 757623
(20:80)
MeOH/ 288 CP/Pa-17 S = MB; measured (B,/B(MeOH)) = 0.34. 757623
HOCH,CH,0H
(25:75)

.1 Phve Cham Raf Nata \/Inl 24 Na 2 100K
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TABLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
Solvent k B (kg'k) .. T  Method Comment Ref.
(Lmol s (mol L) (K)

‘13421 Phenothiazine — Continued
’ MeOH/ 288 CP/Pa-17 S = MB; measured (3,/B(MeOH)) = 0.51. 757623
HOCH,CH,0H
(75:25)
:¥3122  Phenothiazine, 2-chloro-10-dimethylaminopropyl- (Chlorpromazine)
CgHsBr/ MeOH 3.5x107 CP/A’c-23 S=A'=Rub; used kg =4.9x10*s kyy=4x 777240
(67:33) 107 Lmot ™ 571,
3 23 ‘Pﬁe‘nothiazine, 10-methyl-
CgHsBr/MeOH  <1.2x10° CP/A’c23  S=A’=Rubjusedky=49x10*s kp=4x 777240
(67:33) 10’ Lmol™! 571, '
CHCl, 2.9 x 10° 253 CP/A’c-33 S=A’=Rub;used ky=1.7X10*s) ky=53x 82NO64
' 107 Lmol™! 7, »
“H,0/1-BuOH/e- 8.4 10* (k) 289 CP/LLPa- S=RB;used ky= 1.6 x10°s™}; P=10- 87N090
* CgHyy (72:16:4) 12,27 Methylphenothiazine-5-oxide; 8% SDS; used &,
* (mic) =5.0x 106 Lmol™! s7*, ¢,(RB) = 0.75.
‘MeOD 5.3x10° 289 CP/LLPa- S=RB;used ky=4.4x10°s7}; P=10- 87N090
. 2.7x10° (k) 12,27 Methylphenothiazine-5-oxide; used ¢,(RB) =
5.0x 105 (k) 0.75.
10124 ' Phenothiazine, 10-(12-sulfonatododecyl)-
H,0 (mic) 4.9 x10° (k) 289 CP/LLPa- S =RB; used kg = 2.5% 103 s~1; P = 10-(12- 87N090
1.1x10° (k) 12,27 Sulfonatododecyl)phenothiazine-9-oxide; [A] =
1072 mol L™; counter ion Na*; used 6A(RB)=
0.75. ,

::§3,125 Piperidine, 1-[(phenylmethyl)thie}-
CgHs .. 36x108 PL/Ld-2 S=TPP. 94F024

213126 . Pivalothiophenone
' CHCl; . 43x10° CP/A’c-33 S=A"=Rub; used ky= 1.7x10%s™], k=53 x - 82A093
10’ Lmol~! 7.
13127 ‘Pivalothiophenone, 4’-chloro-
CHCl, 2.0x 10° CP/A’c-33 S=A’=Rub; used ky = 1.7 x 10457, ka=53x 82A093
10" Lmol™! 571,
13.128 . _l',-‘i'?alothiophenonc, 4’-fluoro-

CHCl, 3.6x 10° CP/A’c-33 . - S=A’=Rubjused ky=17x10*s™,k, =53x 82A003
107 Lmol ™' s74, '

13,129 - Pivalothiophenone, 4’-methoxy-

CHCl; . 9.2x 10° CP/Ac-33 S=A"=Rub; used kg = 1.7x10*s7!, ko =53 x . 82A093
' 10’ Lmol™ 571, '

13,130 - L-Proline, 1-(3-mercapto-2-methyl-1-oxopropyl)-, (S)- (Captopril)

CHCly/ EtOH 4x10° 310 CR/ALI12 used k=1 x 10° s7}; 10,* from NDPO,. 90E622

(50:50)

D,0 S <1x10° 310 CR/MLI-12 used k4= 1.9 x 10* s~; '0,* from NDPO,. 91R055
- pD=74 " '

'13.131 . 1-Propanethiol, 3-amino-2-hydroxy-
Hy0 8% 10° PLILG-2 8§ =H,TPPS*. 91R020
'13.1_3,2 1-Propanol, 3-(3-chlorophenyl)thio-

CH,COCH, 6.0x10° PLLd2 S=RB. ' 91F286
92F225

-1 Phve. Chem. Ref. Data. Vol 24 Na 2. 1995
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TaBLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
No. Solvent k B (kalk) T  Method Comment Ref.
L mol™! s71) (mol LY K)
13.133 1-Propanol, 3-(4-chlorophenyl)thio-
CH,COCH,4 8.6x10° PL/LA-2 S=RB. 91F260
92F225
13.134 1-Propanol, 3-(4-fluorophenyl)thio-
CH;COCH,3 1.3 x 106 PL/Ld-2 S=RB. 91F286
92F225
13.135 1-Propanol, 3-(4-methoxyphenyl)thio-
CH;COCH; 41x108 PL/Ld-2 S=RB. 91F286
92F225
13.136 1-Propanol, 3-(4-methylphenyl)thio-
CH,COCH; 7.1 x 10% (k) CP/Ac-17 S=RB; A’ = Limonene; used k* =1.7x10°L  91F286
mol™' s7¥; meas. ky/k.=31.3. 92F225
CH,COCH; 2.3x 106 PL/Ld-2 S=RB. 91F286
92F225
13.137 1-Propanol, 3-(phenylthio)-
CH,COCH; 3.3 x10% (k) CP/Ac-17 S =RB; A’ = o-Pinene; used kA =43x 10°L  92F225
mol™ 571,
CH,COCH; 1.5x 108 PL/Ld-2 S=RB. 91F286
92F225
13.138 Pyran-4-thione
CH,Cl, 2x1073 298 CP/Pa-15 S = MB; P = Pyran-4-one. 717403
13.139 Pyran-4-thione, 2,6-dimethyl-
CH,Cl, 3x 107 298 CP/Pa-15 S = MB; P = 2,6-Dimethylpyran-4-one. 717403
13.140 Pyran-4-thione, 2,6-diphenyl-
CH,Cl, 1.4x1073 298 CP/Ac-15 S=MB. 717403
13.141 Pyrazole-3-selone, 4-(aminomethylene)-2,4-dihydi‘o-S-methyl-Z-phenyl-, (2- )
1-BuOH 1.8 x 108 (k) 6.1x107% @) 295 CPAc-14 S=A;used kg = 1.1 x 103 57'; used ¢(S). 85F646
¢-C¢Hy, 1.2x10° (k) 48x10°5(P) 295 CPlAc-14 S§ = A; used kg = 5.9 x 10* s71; used §(S). 85F646
ccl, 1.3 x 108 (k) 3% 1075 (B) 295 CP/Ac-14 S=A; used kg =38 s71; used 9,(S). 85F646
CDCly 2.6 %107 (k) 45%x107° @) 295 CPAc-14 S=A; used kg = 1.2 x 10%571; used 9(S). 85F646
CH,CN 1.3x 108 (k) 13x107% () 295 CPlAc-14 S= A; used ky = 1.7 x 10*571; used 9,(S). 85F646
CHCly 2.0 x 107 (k) 2.0% 1074 By 2905 CP/Ac-14 S = A: used kg = 4.0 x 10° s7%; used $(S). 85F646
FtOH 2.8x10% (k) 3.5x107%(B,) 295 CPAc-14 S=A; used kg=1x10%57"; used 9a(S). 85F646
EtOH 1.3x10% (k) 74x104 (@) 295 CPAc-14 S = Ery; used ky = 1 x 10° 571; used 9,(S). 85F646
EtOH 2.2x10°% (k) 4.5 %1074 (B) 295 CP/Ac-14 S — Eos; used kg = 1 x 10% &71; used 9A(S). 85F646
EtOH 7x107 (k) 14x1073 @) 295 CPAc-14 $ = Rhodamine S; used kg=1x10%s";used ~ 85F646
$a(S).
EtOH 8 x 107 (k) 12x103 (@) 295 CPAc-14 S = MB; used k; = 1 x 10° s7}; used §(S). 85F646
MeOH 2.6 x 108 (k) 55x107°@,) 295 CPAc-14 S = A; used kg = 1.4 x 10° s71; used ,(S). 85F646
MeOH-d; 31x107%(B,) 295 CPAc-14 S = A; used §A(S). 85F646
2-PrOH 31%x107% @) 295 CPAc-14 S = A; used A(S). 85F646
dioxane 3.6x 10% (k) 9.1x10°(@) 295 CPAc-14 S = A; used kg = 3.3 x 10*s™1; used 9,(S). 85F646
13.142 Pyrazole-3-thione, 4-(aminomethylene)-2,4-dihydro-5-methyl-2-phenyl-
1-BuOH 9.2x 107 (k) 12x102(B) 295 CP/Ac-14 S=A;used kg = 1.1 x 105 57%; used 9A(S)- 85F646
c-CeHyp 5x10% (k) 1.1x 107 @) 295 CP/Ac-14 S=A; used kg = 5.9 x 10* s71; used 9,(S). 85F646
C¢HsCH, 1.4x10% (k) 2.7 %107 (8) CP/Ac-14 S=A; used kg = 4.2 x 10* s7; used 9A(S). 84F244
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TABLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
#o, .  Solvent k BGkgk) . T  Method Comment Ref.
(L moi™ s7h mol L™ K) : :

T2 Pyrazole-3-thione, 4-(aminomethylene)-2,4-dihydro-5-methyl-2-phenyl- — Continued

n-CyH¢ © O 7.0%x10% (k) 84x1075@) CP/Ac-14 S=A; used kg = 5.9 x 10*s71; used 9(S). 84F244
cc, 19x105(k)  2x107°(B) 295 CP/Ac-14 S=A; used kg =38 s7'; used §,(S). 85F646
CDCl, 2.4%107 (k) 50%x10°5(B,) 295 CPAc-14 S=A;used kg = 1.2 x 10° s71; used §,(S). . 85F646 -
CH,CN 1.3%x 108 (k) 13x104 @) 295 CPAc-14 S=A; used kg = 1.7 x 10* s71; used ¢,(S). 85F646
.CH3CN 2.8 %108 (k) 6.7% 1075 B CP/Ac-14 S=A; used kg = 3.3 x 10* s71; used §,(). 84F244
~ CHCl, 1.9%107 (k) 21x10%@) 295 CP/Ac-14 S=A; used ky = 4.0 x 103 571; used $,(S)- 85F646
CHCl, 7.4%107 (k) 23x1074 B8y CP/Ac-14 S=A; used kg = 1.7 x 10*s71; used 9,(5). 84F244
EtOH 8.3 x 107 (k) 12x1073 @) 295 CPAc-14 S=A; used kg = 1 x 10° s7F; used 0,(S). ’ 85F646
EtOH/H,0 (96:4)  8.5% 107 (k) 9.7x 107" By CP/Ac-14 S = A, used kg = 8.3 x 10% 5715 used 9A(S). B4F244
MeOH 8.4 x 107 (k) 17x10°3 @) 295 CPAc-14 S=A; used kg = 1.4 x 10° s71; used 9(S). 85F646
MeOH 87x10' (k)  16x1073(B) CPAc-14  S=A;used ky= 14 10°571; used 9(S). 84F244
M¢OH-d3 S 8.1x10™ (8, 295 CP/Ac-14 S = A; used QA(S). 85F646
2-PrOH 73x107*(B) 295 CP/Ac-14 S = A; used §,(S). } 85F646
. dioxane 1.0x 108 (k) 33x107%(B) 295 CP/Ac-14 S=A; used kg =3.3 x 10*57Y; used ¢,(S). 85F646
" dioxane 2.0% 10° (k) 15107 8) CP/Ac-14  S=A;used ky=3.1x10%s™"; used 9,(S). 84K244

::_fiti!a)ﬂ_ " Thiacyclohex-2-ene, 2-methyl-, 1-oxide ) _
CeHg . >1x102 (@), CP/Ac-17 S = TPP; A’ = Linalool; used B =0.18 mol L™\  89F400

\144. Thiacyclopent-2-ene, 2-methyl-, 1-oxide

- CeHg >1x10%(B) CP/Ac-17 S=TPP;A’= Linalool; used 82 =0.18 mol L%, -89F400
' CeHsCH; 1.3x 107 298 PL/Ld-2 S =TPP. 92F104
' CgHsCH; 2 %107 (k) 198 CP/Pa-17 S =TPP; A’= TME; used k' =1.2x 107 L * 91F170

mol™! s7; AH% =21 kI mol™!; AS§ =—205
K~! mol™!; studied at 198-293 K; P = sulfoxide +

sulfone.
CH,COCH; 1.6x 107 298 PL/Ld-2 . S=RB. ‘ ~ 92F104
CH,COCH; 4.7%10° (k) 298 CP/Pa-17 $=RB; A’=TME; used k» = 2.7 x 10" Lmol™' * 92F104
~1
s .
CH-COCH, 9.4 x 10% (k) 198 CP/Pa-17 $=RB; A’ = TME; used k" = 1.2x 107 L mol ™" 91F170

s’ AHE =-17 kI mol™; ASt =192 JK™!
mol~!; studied at 198-293 K; P = sulfoxide +

sulfone.
CHCI, 1.3% 107 CPIA’e-33 S= A’=Rub; used k= 1.7 x 10* s, kpr =53 % * T9A085"
: 107 Lmol™'sh . -
2-PrOH 14%107 - 298 PL/Ld-2 S=RB. 92F104

j3.146 Thicpane
" CHCL; 1.3x 10’ " CP/A’c-33 S=A’=Rub; used k= 1.7x 10* s}, kpr=53 %~ 79A085
: 10’ Lmol™ s71.
:>;§’,’§~.l47 Thiepin, 4,5-didehydro-2,3,6,7-tetrahydro-3,3,6,6-tetramethyl-
" CHCl - 35x10° " CR/Ac-33  A’=Rubjused ky=17x10%s™", k,=53x10" 81E003
Lmol™! s71; 10,* from DMNO,.
; :3:3.148: Thiepin, 4,5-didehydro-2,3,6,7-tetrahydro-3,3,6,6-tetramethyl-, 1,1-dioxide .
* CHCl, 3x10° C ' CR/A%c-33  A’=Rubjused k;=1.7x10*s,, ky=53x10" 81E003
L mol ™! s71; 10,* from DMNO,.
13149 Thiepin, 4,5-didehydro-2,3,6,7-tetrahydro-3,3,6,6-tetramethyl-, 1-oxide

" CHCl; 72x10% " CR/A%c-33  A’=Rub;used kg=1.7x10%s™", ky=53x10" 81E003
Lmol™ s7%; '0,* from DMNO,.

1' Dhye fham DRaf Nata \inl 24 Na 92 1Q0R
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TABLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
No. Solvent k B (kg/k) T Method Comment Ref.
(Lmol™ 57l (mol LY (K)
13.150 Thiepin, 2,3,6,7-tetrahydro-3,3,6,6-tetramethyl-
CHCl, 3.5%10° CR/A’c-33 A’=Rub; used kg=1.7 x 10*s7,, k,, =5.3x 107 81E003
Lmol™ s71; 10,* from DMNO,.
13.151 Thiirane, 2,3-diphenyl-, (E)
CICF,CClL,F 43x10° PL/Ld-2 S=DNT 87A072
13.152 Thiirane, methyl-
CICF,CCL,F 6.6x10* PL/L4-2 S=DNT. 87A072
13.153 Thiobenzamide, 4-chloro-
CH,Cl, 273 CPIAC,A’c-17 S =Poly-RB; A" = CgHsCSNH,; meas. k/kY = 34F19
0.80.
13.154 Thiobenzamide, 4-methoxy-
CH,Cl, 273 CP/Ac,A’c-17 S =Poly-RB; A’ = C;HsCSNH,; meas. k/k» =  84F196
1L
13.155 Thiobenzamide, 4-methyl-
CH,Cl, 273 CPIAc,A’-17 S =Poly-RB; A’ = CgHsCSNHy; meas. k/k* =  84F196
1.0.
13.156 Thiobenzamide, 4-nitro-
CH,Cl, 273 CP/Ac,A’c-17 S =Poly-RB; A’ = C;HsCSNH,; meas. k/kX =  84F196
0.45.
13.157 Thiobenzamide, 4-(trifluoromethyl)-
CH,Cl, 273 CP/Ac,A’-17  S=Poly-RB; A’ = CgHsCSNH,; meas. k/k> =  84F196
0.52.
13.158 Thiobenzophenone, 4-chloro-
CHCl4 1.1x10° CP/A’c-33 S=A’=Rub;used ky=1.7x10*s7, k, =53 x 82A093
10’ Lmol™' s,
13.159 Thiobenzophenone, 4,4’-dichloro-
CHCL, 2x10° CP/Ac-33 S=A’=Rubused ky=1.7x 10*s, k,, =53x  82A093
10’ Lmol™! 571,
13.160 Thiobenzophenone, 4,4’~dimethoxy-
CHCl 9.6 x 106 CP/A’c-33 S=A’=Rubjused kg = 1.7x10* s, kp =53 x  82A093
107 Lmol™! s,
13.161 Thiobenzophenone, 4,4’-dimethyl-
CHCl, 3.7x108 CP/A'c-33  S=A’=Rubjusedky=17x10*s™, ky=53x 82A093
10’ Lmol~! s\,
13.162 Thiobenzophenone, 4-methoxy-
CHCl, 5.4x10° CP/A’c-33 S=A’=Rub; used ky=1.7x10*s7, k, =53x 82A093
10’ Lmol™ 571,
13.163 Thiobenzophenone, 4-phenyl-
CHCL, 3.1x 108 CP/A’c-33 S=A’=Rub;used ky=1.7x 10*s™, k=53 % 82A093
10’ Lmol ™ 71,
13.164 2,2-Thiodiethanol
MeOH 0.016 293 CP/Oc-15 $=FICl,>; E, = 6.3 kI mol™. 68F288
MeOH 0.013 293 CP/Oc-15 $=FiBr,Cl,*; E, = 3.8 k mol™. 68F288
MeOH 0.010 293  CP/Oc-15 S=DNT; E, = 8.4 kJ mol .. 68F288
MeOH 0.022 293 CP/Oc-15 S=MB; E,=7.5kJ mol .. 68F288
MeOH 0.025 293 CP/Oc-15 S=RB; E,=5.4 kI mol™l, 68F288
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TaBLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
‘,:Nn. : Solvent "k B kg’k) T Method Comment Ref.
(L mol™! 571y (mol LY (X)
“!.;5;165 Thioketene, di-tert-butyl-
CHCl4 1.2x107 CP/A’c-33 S=A’=Rub; used ky=1.7x10*s™, k,y=53x  84A070
10’ Lmot™! 57,
43.166 = Thioketene, 2,2,6,6-tetramethylcyclohexyl-
CHCl, 9.9x 107 CP/A’c-33 S=A’=Rubjused ky=1.7x10*s k=53 x  84A070
107 Lmol 157!,
--13.167 " Thiophene
MeOH 2.0x% 10° 0.45 CP/Ac-16 S =MB; A’= DPBF; used k; = 9.0 x 10%s72, 72F519
MeOH 26.0 x 10? 293  CP/Oc-15 S=RB; E, =25 k) mol™l. 68F288
13.168° Thiophene, tetrahydro-
CHCl, 42x107 CP/Ac-33 S=A’=Rub; used ky=1.7x10*s™), ko =53x  79A085
107 L mol~! s,
MeOH 2.8x10° 0.032 CP/A’c-16 S =MB; A’ = DPBF; used kg =9.0x 10*s7L. 72F519
13.169 2,5-Thiophenedithione, 3,4-bis[(cyclohexylamino)methylene]dihydro-, (Z,Z)
CgHsCH; 1.0% 107 (k) CP/Ac,A’c-17 S=PP; A’=DPBF; used &, = 6.7 x 108 L mol™!  88A50:
s
C¢HsCH; 9.0x 107 PL/Ld-2 S =TPP. 88AS50;
CH;CN 4.0x10% (k) CP/Ac,A’c-17 S=MB; A’=DPBF;used & = 1.1x 10°L 88AS0"
mol~! st
CH,CN 1.6x 108 PL/Ld-2 S ="TPP. 88A507
CHCl, 48x107 PL/Ld-2 S="TPP. 88A507
13.170 2-Thiophenethione, 3-[(cjclohexylamino)methylene]-s-ethyl-, 2)-
CHsCH; 1.8 x 108 (k) CP/Ac,A’c-17 §=PP; A’=DPBF; used &2 =6.7x 105 Lmol™! 88A507
-1
s .
C¢HsCH, 1.6x10® PL/Ld-2 S = TPP. 88A507
CH,CN 7.7% 108 (k) CP/Ac,A'c-17  S=MB; A’=DPBF, used k4 =1.1x 10°L 88A507
mol !5},
CH,CN 9.0x10° PL/Ld-2 S=TPP. 88A507
CHCl, 25x10% PL/Ld-2 S =TPP. 88A507
2-PrOH 55x 108 PL/Ld-2 S="TPP. 88A507
13.171 2-Thiophenethione, 3,3°-[1,2-ethanediylbis(iminomethylidyne)]bis[5-ethyl-, (Z,Z)
‘CeHsCl 2.1x10% PL/Ld-2 S="TFP. 88A507
CH,CN 58x 108 PL/Ld-2 S ="TPP. 88A507
CH,CN 2.7x 108 (k) CP/Ac,A’c-17  S$=MB; A’ =DPBF; used kX = 1.1 x 10°L 88A507
mol™! 571,
CHCl, 2.0x10% PL/Ld-2 S ="TPP. 88A507
13172 Thiopyran-4-thione
CH,Cl, <1.0x10™ 298 CP/Pa-15 S = MB; P = Thiopyran-4-one. 717403
13.173 Thiopyran-4-thione, 2,6-diphenyl-
CH,Cl, 26x107 298  CP/Ac-15 S=MB. 717403
13.174 Thiourea
CsH;sN 6x 107 (k) “PL/Ld-2 S = PAMP; meas. 0oy = O 80A398
CsHgN 9x10’ 273 CP/LI-12 S=MP; used k; =59 x 10*s71, 78F549
CH,COCH, 25% 107 (k) PL/Ld-2 S = PAMP; meas. d,, = th,. 20A308
CH;COCH, 1.3x 108 273 CP/LI-12 §=MP; used k; =5.0x 10%s7L. 78F549
EtOH/H,0 (96:4) ~1x 108 273 CP/LI-12 S =MP; k4 not given. 78F549

.I.-Phvs. Chem. Ref. Data. Vol. 24. No. 2. 1995
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TasLE 13. Rate constants for the interaction of singlet oxygen with sulfur, selenium, and telurium compounds. — Continued
No. Solvent k B (kg/k) T Method Comment Ref.
(L mol sl {mol L™ X)

13,174 Thiourea — Continued

H,0 4.4 10° 298 CP/Oc-19 S = Phenosafranine; Q = NaNj; used kg=2.0x  78A360
pH=7.1 108 L mol™ 571,
MeOH .0.024 CL/Oc-15 S = Ru(bpy);**. 777221
MeOH 0.040 293 CP/Oc-15 $=MB; E,= 6.3 kI mol™". 68F288
13.175 Thiourea, allyl-
i-CsH;,OH 0.023 293  CP/Oc-14 S=Chla. 56F007
CsHsN ~2.7% 10’ 285 CP/Pa-20 S = A’= DMA; meas. kp/ks = 0.7; k derived 737202
using (,((TME)/k,?) = 1.1 and k(TME) = 4.0 x 107
Lmol™!s7!,
¢-C¢H,,OH <1x107 293 CPfOc-14 S=Chla. 56F007
C¢HsCH,OH 9.2x107 293  CP/Oc-14 S=Chla. 56F007
H,0 4% 108 298 CP/Oc-19 S = Phenosafranine; Q = NaNj; used kg =2 x 10%  78F020
pH=7.1 Lmol s,
H,0 0.01 310 CP/Oc-15 S=PF. 617008
pH=35-9 )
H,0 (mic) 4.5x 106 CP/Oc-19 S=Chla;Q=Nsjusedkg=2x108Lmol™  78A278
pH=7.0 s71; S solubilized in Triton X-100 micelles (1.0
% by volume).
MeOH 0.10 293 CP/Oc-15 S=Chla. 56F007
13.176 Thiourea, methyl-
H,0 2x10° 298 CP/Oc-19 S = Phenosafranine; Q = NaNa; used ko =2x 108 78A360
pH=7.1 Lmot™! 57,

13.177 1,4-Thioxane

CHCly 1.5 x 108 CP/A’c-33 S=A’=Rub; used kg = 1.7 x 105, ko =53 x  79A085
10" Lmol™! 57!,
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TABLE 14. Rate constants for the interaction of singlet oxygen with inorganic compounds.

Solvent k B (ky/k) - T Method Comment Ref.
_, (Lmol™ s (mol LY )

§4 3. Ammonia
MeOH/ C¢Hg 33x107%(B) 298 CR/A'c17  A’=Rubjused B =14x102mol L7 10,  80M378
(67:33) from (PhO);PO;.

‘ ;AI Azide ion

' n-CyH;¢/H,0 (mic) 3.3 X 108 PL/Ld-2 S = RB; reverse micelles contg. 0.25 mol L™ 84N114
AOT and 2% H,0.

CH;CN 48x10° PL/Ld-2 S=MB. 89A346
DMF 12x10° CP/Ac22  S=A’=Pt(phen)(DMT); used ky=14x10°s™. 89F462
DMSO 6x 108 CP/P'a-25 S=GV; A’ = TEMP-4-OH; used kg =52 x 10°  89D112

st kar=52x% 108 1. mnl'l_ s~ P = 4-Hydroxy-
2,2,6,6-tetramethylpiperidine N-oxyl; counter
ion = Na*, measured by esr.

D;0 3x 108 PL/Ld-2 S=MB;kfor]—>0;atl=3 92F181

(tetramethylammonium chioride) &k = 7.9 x 10%,
atI=3 (NaCl) k=7.1x108 Lmol™ 571

D,0 9x 107 310 CR/A%-32  A’=DPBF;used k= 1.5x10*s7};10,* from  89M038
pD=11.2 DOPA/H,0,.
D,0 5% 107 310 CR/AC-32  A’=DPBF;used kg=1.5x10*s7%;10,* from  89M038
pD=112 : Dopamine/H,0,. .
D,0 6.3x 108 40x107 CP/LI-12 S =RB; used kg=2.5x 10*s7\. ' 87E150
pH=7.0
D,0 6.9%10° 3.1x107 CP/LI-12 S =Eos; used kg =2.2x 10*s7%. 87E150
pH=17.0
D0 44x108 PL/Ld-2 S = H,TPPS*; counter ion Na*. 86F149
D,0 5.1x 108 PL/Ad-5 §=MB; A’ = ADPA. 81NO48
pD=74
D,0 (mic) 39x10% PL/A'd-5 $=2-ACN; A’ = DPBF; 0.1 mol L™! $DS. 81N048
- pD=74 .
"D,0 (mic) 82x10% PL/A‘d-5 S =2-ACN; A’ = DPBF; 0.1 mol L™! CTAB. 81N048
pD=74
“D,0 (ves) 1.1x108 CP/A’c-16  S=RB;A’=DMA;used ky=1.8x10%s7}; 86N104
0.05% egg yolk lecithin.
EtOH 22x108 PL/Ld-2 S=MB;kforI—> O;atl=3 92F181
(tetramethylammonium chloride) k=55 x 108 L
mol~! s~ :
EtOH 2.0x10% CP/A’c-16 S =MC 540; A’ = DPBF; used kg = 6.5x 104571 88F151
EtOH/ H;0 (96:4) 3.9 x 10° CP/P'a-18 S=HA; A’ =TEMP; used k;=6.5x10*s; P=  90R162
2,2,6,6-Tetramethylpiperidine-N-oxyl; monitored
by esr.
H,0 2.9%107 310 CR/LE-12 used kg =3.2x10° s7; soln, cont. 5x 10~ mol.  92M228
pH=10.6 ) CoCly, 101* from autoxidation of
oxytetracycline.
H,0 45x%10% CP/A’c-18 S=RB; A’ =TrpH; used kg =2.5x 10>, kyr = 93R059
pH=7 6x108 L mol!s7
H,0 3.8x 108 CL/LI-12 S =RB;used ky=2.4x 10> 7", 91E570
pH=54 89E798
H,0 <Tx10° (k) 298 CP/A’c-16,17 $=RB, Humic acids; A’ =FFA;used kg =2.5x  87A063
pH=4.7-8.1 5.0x 108 (k) 10° s71; meas. &k <0.0061; used kA = 1.2 x
108 L mol™' s™%; counter ion Na*.
H,0 58x10% 41%x10™ CP/LI-12 S =Eos or RB; used kg =2.4 x 10° s, 87E150
pH=170
H,0 1x10° CP/Oc-16 S = Eos; A’ =2,4-CL,CeH30 used kg = 5x 10°  87F537
pH=10 s

U Plcen Al Bad Nada VAl 224 Na 9 1008
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TABLE 14. Rate constants for the interaction of singlet oxygen with inorganic compounds. — Continued
No. Solvent k B (kylk) T Method Comment Ref.
(Lmot™ 57} (mol LY (K)
142 Azideion — Continued

H,0 6.4x10% 298  CP/A’c-16 S=UP; A’ =TrpH; used kg =3 x 107571, 86F675

pH=7

H,0 15%x10° CP/Oc-22 S=MB; A"=PBN; used k4 =5 x 10° s, 80A3

H,0 1.7 x 10° 298  CP/A’c-20 S=MB; A’ = TrpH; used kg = 5.0 x 10° 5%, 78F00 |

pH=84

H,0 2.1x10° CP/P"a-23 S=A"=1-AnS; used k; = 5.0x 10°s1; A” =K1, 78FI8!
P” = 13-‘

H,0 (mic) 2.5x 108 303 CP/A’c-20 S=HA; A’=DPBF;used k4= 5.0x10°s71;2.9  92NI7
% 107 mol L™ SDS.

H,0 (mic) 6.0x 10% 303 CP/A’c-20 S=HA; A’=DPBF; used kg =50x10°s™1;22  92NI7u
% 107* mol L™! Triton X-100.

H,0 (mic) 7.6 x 10 303 CP/A’c-20 S=HA; A’=DPBF;used k3= 5.0x 10°s71;2.3  92N17"

. %10~ mol L™! TDPB.

H,0 (mic) 1.8x10° 313 CP/A%c-23 S=Py; A’=DPBF;used k4 =5.0x10°s™; A’ 78A171
and S solubilized in DTAC micelles.

H,0 (mic) 79x 108 313 CP/A’c-23 S=Py; A’=DPBF;used ks =5.0x 10°s™; A" 78A174
and S solubilized in SDS micelles.

H,0 (mic) 2.3 % 10° 298  CP/A’c-20 S=MB;A’=DMA;used k;=5.0x 10°s"1; A’ 78F06!

pH=7.0 solubilized in DTAC micelles.

H,0 (mic) 22x10° 298 CP/A’c-20 S =MB; A’ =2,5-Diphenyloxazole; used kg = 5.0 78F06!

pH=70 % 10% s7}; A’ solubilized in DTAC micelles.

H,0 (ves) 1.7x 10 CP/A’c-16 S=A’=MC 540; used kg=4.0x 10*s7}; soln. ~ 92A123
contg. DLPC.

H,0 (ves) 9.9x 107 CP/A’c-16 S=RB; A’=DMA; used k; =2.5x 10°s7}; 86N104
0.05% egg yolk lecithin.

H,0/ MeOH 13x10° CP/P"2-23 S=A"=1-AnS; used ky = 4.0 X 10° s™; A" =K1, 78FI183

(80:20) P'=1;"

H,0/ MeOH 1L1x10° CP/P"a-23 S=A'=1-AnS; used ks =32 x 10°s™}; A” =K, 78F183

(60:40) P=1,"

H,0/ MeOH 52x 108 CP/P"2-23 S=A’=1-AnS; used ky =2.5x 10° s}, A" =KI, 78F183

(40:60) P=1y

H,0/ MeOH 3.0x 108 CP/P"a-23 S=A’=1-AnS;used kg = 1.9 x 10° s™}; A” =KI, 78F183

(20:80) P=1;

MeOH 1.6x 108 297 CR/P'a-16 A’ = TEMP; formn. of TEMPO monitored by esr; 92D227
soln. cont. MeONa and CoCl,, 10,* from
autoxidation of adrenaline; k, not given.

MeOH 23x108 CPIA’c-16 S=MC 540; A’= DPBF; used ky = 1x 10°s™..  88FI15]

MeOH 2.3x 108 303 PL/Tb-3 S = Ery; E, = 7.2 XJ mol™T; studied at 303-323 K.  82A140

McOH 2.3 % 108 CP/A 23 S =Py; A’ = DPBF; uscd kg = 1.4 x 105 571, 78A174

MeOH 22x108 PL/Ad-5 §=MB; A’ = DPBF. 72F515

MeOH/ CgHj 0.018 (B) 298 CR/A’c-17 A’=Rub; used B2 =1.4x 10 mol L7}, 10,*  80M378

(67:33) from (PhO),PO;.

MeOH/ "25%108 303  PL/Tb-3 S =Ery. 82A140

HOCH,CH,0H

(90:10)

MeOH/ 3.0x10% 303 PL/Tb-3 S =Ery. 82A140

HOCH,CH,0H

(80:20)

MeOH/ 3.8x 108 302 PL/Tb.3 S =Ery. R2A140

HOCH,CH,0H

(70:30)
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TaBLE 14. Rate constants for the interaction of singlet oxygen with inorganic compounds. — Continued
Solvent k B (ky/k) T Method Comment Ref.
(Lmol™s™) (mol L™ )
. Azide ion — Continued
* MeOH/ 49x108 303 PL/Tb-3 S=Ery. 82A140
HOCH,CH,0H
©'(60:40)
MeOH/ 6.9x 10° 303 PL/Tb-3 S = Exy. 82A140
HOCH,CH,0H
(50:50)
‘Hydrogen azide
H,0 <2x10® 208 CP/A’c-16  S=MB;A’=FFA;used ky=2.5x10°s7". 87A063
pH= 1.9
3,1 Bromide ion
7 LCgHsBr <106 CP/A’c-23 S = A’ = Rub; No measurable effect; LiBr or 767126
;CH3COCH; tetrabutylammonium bromide.
. (67:33)
CeHsBr/ ~1x 108 CP/A’c-23 S=A’=Rub;used k;=32x10*s7 kyy=dx 767126
. -CHyCOCH;Z 107 L mol™! s7}; dicyclohexano-18-crown-6-
- (67:33) polyether, potassium bromide.
C¢HsBr/ MeOH <108 CP/A’c-23 S = A’ = Rub; No measurable effect; LiBr or 767126
(67:33) tetrabutylammonium bromide.
S Chloride fon
. C¢HsBr/ <106 CP/A’c-23 S = A’ = Rub; No measurable effect; 767126
~ CH3COCH3 i tetrabutylammonium chloride.
(67:33)
CeHBr/MeOH <108 CP/A’c23  S=A’=Rub; No measurable effect; 767126
(67:33) tetrabutylammonium chioride.
CH;3;CN 2.4x10* PL/Ld-2 S =MB; 0.1 mol L™ tetraethylammonium 89A346
chloride .
D,0 10° PL/Ld-2 S =RF, H,TPPS*", or Chl in Triton X-100 86F149
micelles; counter ion Na*.
4 Deuterium peroxide )
- .. Do 8.8 x 102 293 PL/Ld-2 S = PTSA; soln. contg. 2-9 mol L™ D,0,. 89A506
47" Hydrazine hydrate ,
CsHsN 8.7 %107 (k) PL/L4-2 S = TPP, MPDEE or PAMP; meas. Qoy = 0. 80A398
CCl, 6.1x10° PL/Ld-2 S =MPDEE. 80A398
CH,COCH; 5.5%107 (k) PL/Ld-2 S = TPP, MPDEE or PAMP; meas. §oy = §a- 80A398
- MeOH/ CgHg 40x107% @) 298 CR/A’c-17 A’=Rub; used B~ =1.4x 102 mol L™*; '0,*  80M378
. (67:33) from (PhO);PO;.
“i48  Hydroxide-d ion
D,0O 5.5x10° 293 PL/Ld-2 S = PTSA,; soln. contg. 0.5-6 mol L™ NaOD. 89A506
49 " Todide jon
CHsBr/ 9.1x 107 CP/A’c-23 S=A’'=Rubjused k;=32x10*s L ky=4x 767126
CH,;COCH, 107 L mol™* s!; [CH;(CH,),CH,14NL
(67:33)
C¢HsBr/ 8.1x 10’ CP/A’c-23 S=A’=Rub; used ky=32x10*s7  ky=4x 767126
CH;COCH; 107 L mol™* s7%; from Lil.
(67:33)
CgH;sBr/ 2.8x 10° CP/A’c-23 S=A’=Rubused k;=32x10*s  kp=4x 767126
CH;COCH,3 107 L mol™! s7}; dicyclohexano-18-crown-6-
(67:33) polyether potassium jodide.
CgHsBr/ MeOH <108 CP/A’c-23 S = A’ = Rub; No measurable effect; Lil or KIor 767126
(67:33) tetrabutylammonium iodide.

1 Dhue Cham Qaf Nata Vinl 24 Na 92 1Q0R
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TABLE 14. Rate constants for the interaction of singlet oxygen with inorganic compounds. — Continued
No. Solvent B (kg/k) T Method Comment Ref.
(Lmol!s7) (mol LY )
149 Todideion — Continued
D,0 8.7x10° PL/Ld-2 S=2-AnS. 88A3UK
pH=-7
H,0 8.7x10° PL/L3-2 S=2-AnS. 88A3Ux
pH=~7
H,0 8.7x10% 0.058 CP/Pa-23 S=A’=1-AnS; Q=N3jused kg =5.0x 10° s}, 78F18:
P = Triiodine ion.
H,0 72 %106 301  CP/Pa-23 S =1-AnS; Q = NaNjy; used kg =50x10°s", kg 777074
=2.2x 108 Lmol ™! s7}; P = Triiodine ion; from
KL
H,0 7.2 %108 301 CP/Pa-23 S = 1,5-Anthracenedisulfonate ion; Q = NaN;; 777074
used kg =5.0x10° 5™, k=22 x 10° L mol ™}
s~l; P = Triiodine ion; from K1.
H,0 6.4 % 10° 301 CP/Pa-23 §=2-AnS; Q= NaNy; used kg =5.0x 10°s™", kg 777074
=22 %10  Lmol™! s°!; P = Triiodine ion; from
K1
H,0/ MeOH 3.0 x 108 0.11 CP/Pa-23 S=A’=1-AnS: Q=N," used ky =32 x 10571 78F183
(60:40) P = Triiodine ion; from K1
H,0/ MeOH 34x10° 0.56 CP/Pa-23 S=A’=1-AnS; Q =Ny’ used kg = 1.9 x 10557,  78F183
(20:80) P = Triiodine ion; from KI.
H,0/ MeOH 1.5x10° 0.16 CP/Pa-23 S=A"=1-AnS; Q=Nj;used k4 =2.5x 10°s™'; 78F183
(40:60) P = Triiodine ion; from KI.
H,0/ MeOH 5.6 10° 0.072 CP/Pa-23 §=A"=1-AnS; Q =Ny used ky=4.0x 10°s};  78F183
(80:20) P = Triiodine ion; from K1.
14.10 Iodine
CgHg 14x10° PL/A’d-8 S = An; A’ = DPBF; Quenching is non-linear. 84E291
14.11 Nitrite ion
H,0 3.1x10° CP/Oc-16 S=Eos; A’=Ny used ky=2.5x10°s7}; k=74 88F485
pH=383 x 10* L mol™! sec™! was also evaluated; k = 4.4 x
10* L mol™! sec™! was also quoted [92D008].
1412 Oxygen
Perfluorodecalin 41x10° 295 PL/Ld-2 S =PHO. 91E427
n-CeFy4 2.6x10° 295 PL/Ld-2 S = PHO. 91E427
CgHg ~6x 10* CP/A’c-? S= A’ =DMA; Reported as unpublished data. 13F659
CCly 3.9%10° 295 PL/Ld-2 S =PHO. 91EA427
CS, 1.3x10* 298 FP/Ld-2 S =Per. 82A322
CICF,CCLF 3.2x10° 295 PL/Ld-2 S =PHO. 91E427
CICF,CCL,F 9.2 x 10? 298 FP/Ld-2 S =Per. 82A322
CICF,CCL,F 25%10° 293 PL/A'd-10 A’ = DPBF, high pressure O,. 79A113
CICF,CCLF 2.7x10° PL/A’d-10 A’ =DPBEF; high pressure O,. 747102
H,0 0.060 CP/A’c-19 S = Ac; A" = Leuco fluorescein. 68F287
pH=62
H,0 1.9%x1073 CP/A’c-19 S =Th*; A’ = Leuco fluorescein. 68F287
pH=62
H,0 1.2 x 1072 CP/A’c-19 S =MB; A" = Leucv fluvrescein. G8F287
pH=62
H,0 22x107 CP/A’c-19 S =Eos; A’ = Leuco fluorescein. 68F287
pH=6.2
0, 5.9 x 107 77  PL/L4-2 Liquid oxygen, direct laser excitation. 82E575
0, 6.0x 10 77  PL/Ld-2 Liquid oxygen, direct laser excitation, 1064 nm.  80E616



tetramethylammonium superoxide.
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TABLE 14. Rate constants for the interaction of singlet oxygen with inorganic compounds. — Continned
o, Solvent k B (ky/h) T Method Comment Ref.
Lmolls7h (mol L) (K)
%1412 Oxygen — Continued
' 0, 6.0x10° 77 PL/LA-2 Liquid oxygen, direct laser excitation, 1060 nm; 746110
k=13 x10° (77300)%° [719112].
14,13 Oxygen-18
Perfluorodecalin =~ 60 295 PL/Ld-2 S=PHO, 91E427
n-CgFry 1x 10 295 PL/Ld-2 §=PHO. 91EA427
CICF,CCLF 1 x 10 295 PL/Ld-2 S =PHO. 91E427
0, 3 77  PL/I1d-2 Liquid oxygen, direct laser excitation. 82ES75
14,14 Superoxide radical anion
CeHsBr/CH;,CN  3.6x107 CP/A’c-23 S=A’=Rub;used kg=3.1x10%s7, ky=d4x 757578
(67:33) 107 L mol™ s™; Showed k; > ks
tetrabutylammonium superoxide.
CH,CN 2% 108 PL/Ld-2 $ = 2-ACN; KO,/18-crown-6. 91A394
CH;CN 2% 108 PL/Ld-2 S = Ru(bpy);2*; KO,/18-crown-6. 91A394
CH;CN 7x10° 5x107 CP/A’c-16 S=RB; A’ = DPBF; used ky =3.3x 10*s7!; 766072
tetramethylammonium superoxide.
DMSO 1.6x10° 33x107° CP/A’c-16 S=RB; A’ = DPBF; used k4 = 5.2 x 10*s7}; 766072

1 Dhue Nham Raf Nata Unl 24 Nn. 2. 1605
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TABLE 15. Rate constants for the interaction of singlet oxygen with oximes, hydrazones, nitrones, nitroso compounds and N-oxides.

No. Solvent k B (kg/k) T Method Comment Ref.
(Lmot ! 571 (mol L) )
15.1 Acetaldehyde, (2,6-diphenylpyran-4-ylidene)-, dimethyl hydrazone
MeOH/ C¢Hg 3.0x10° (k) CP/Ac-17 $=RB; A’ =2M2P; used kX =81x10°L 86A438
(80:20) - mot™! 571, meas. k/kX =3.7 x 10°.
MeOH/ C¢Hg 22x10' (k) CP/A'c-17 $=RB; A’=DPBF; used k"' =63 x 108 L 86A438
(80:20) mol™! s7}; meas. k/kA = 35.
15.2 Acetone oxime
MeOH <1.0x10* (%) CP/A’c-17 S=RB; A"=2M2B; used k¥ =13 x10°L 767197
mol™! s71; meas. k/kX =7.7x 107,
153 Acetone, (1-methylethylidene)hydrazone (Acetone azine) )
CCLF 253 CP/Pa-17 S =TPP; A',= 3,4,4,5-Tetramethylpyrazole; T9F278
meas. k/k% =3.1.
CCl, 253 CP/Pa-17 S=TPP; A"= 3,4,4,5-Tetramethylpyrazole; T9F278
meas. k/k? =3.2; with 10~ mol L™ TPP.
CCl, 253  CP/Pa-17 S=TPP; A','-‘ 3,4,4,5-Tetramethylpyrazole; 79F278
meas. k/k? = 3.8; with 107 mol L™! TPP.
CDCly 253 CP/Pa-17 S =TFPF; A"= 3,4,4,5-Tetramethylpyrazole, 79F278
meas. k/k =3.2. .
CH,Cl, 253 CP/Pa-17 5=TPP; A’ =34.4,5-Tetramethylpyrazole; 79F278
meas. k/kA =3.3.
CHCl, 253 CP/Pa-17 S=TPP; A’,= 3,4,4,5-Tetramethylpyrazole; 79F278
meas. kJk =3.0.
CHCl, 253  CP/Pa-17 S =MB; A’ = 34,4,5-Tetramethylpyrazole; meas. 79F278
ki =3.8.
154 Benzaldehyde, 4-diethylamino-, diphenylhydrazone
MeOH/ CgHg 1.8 x 10° CP/P'a-23 S=RB; A’=2M2P; used k= 1.8 x 103 5™, ko = 83A063
(80:20) 8.1x10° L mol™! 571,
MeOH/ CgHg 8.8x10° CP/P'a-23 S=RB; A’=DPBF; used ky= 1.8 x 10357}, kp»=  83A063
(68:32) 6.3x 108 Lmol™ 571,
15.5 Benzenamine, N-(diphenylmethylene)-, N-oxide (Triphenyl nitrone)
c-CeHy, 5% 10° 296 PL/A’d-8 S = ZnTPP; A’ = DPBF. 91A297
CeHg 3.9x 107 296 PL/A’d-8 S =ZnTPP; A’= DPBF. 91A297
CH3;CN 3.3 %107 296 PL/A’d-8 S=MB; A"=DPBF. 91A297
MeOH 1.0x 107 296 PL/A'd-8 S =MB; A’=DPBF. 91A297
15.6 Benzenamine, N-fluoren-9-ylidene, N-oxide (Pheny! fluorenyl nitrone)
CeHg 6.2x 107 296 PL/A'd-8 S = ZaTPP; A’ = DPBF. 91A297
15.7 Benzenamine, N-[(2-hydroxyphenyl)methylene]-, N-oxide (2-Hydroxyphenyl phenyl nitrone)
CgHg 45x 107 296 PL/A'd-8 S = ZnTPP; A’ = DPBF. 91A297
15.8 Benzenamine, 4-methyl-N-(phenylmethylene)-, N-oxide (4-Methylphenyl phenyl nitrone)
CeHg 43x107 296 PL/A'd-8 §=7ZnTPP; A’=DPBF. 91A297
15.9 Benzenamine, N-[(4-methylphenyl)methylene}-, N-oxide (Phenyl 4-methylphenyl nitrone)
c-CeHy,y 2.1x107 296 PL/A'd-8 S =ZnTPP; A’ =DPBF. 91A297
CeHy 5.5 %107 206 PL/A’d-8  §=ZnTPP; A’ = DPRF. 91A297
CH,CN 4.6x107 296 PL/A'd-8 S$=MB; A" =DPBF. 91A297
MeOH 7.7x107 296 PL/A’d-8 S=MB; A’ =DPBF. 91A297
1510 Benzenamine, N-(phenylmethylene)-, N-oxide (Diphenyl nitrone)
c-CeHjy 8% 10° 296 PL/A’d-8 S =ZnTPP; A’ = DPBF. 91A297
CeHg 3.7x107 296 PL/A’d-8 S =ZnTPP; A’=DPBF. 91A297
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TABLE 15. Rate constants for the interaction of singlet oxygen with oximes, hydrazones, nitrones, nitroso compounds and N-oxides. — Continued
Ho, Solvent k B (ky/k) " T Method Comment Ref.
(Lmol™ 5™ (moi L) ® .
1 5;!0 Benzenamine, N-(phenylmethylene)-, N-oxide (i)ipheny] nitrone) — Continued
CH,CN 3.3x%107 296 PL/A’d-8 S=MB; A"=DPBF. 91A297
MeOH 5.1x 107 296 PL/A’d-8 S=MB; A’ =DPBF. 91A297
1511 Benzenemethanamine, N-hydroxy-N-(phenylmiethyl)- (Dibenzylhydroxylamine)
- cay 1.2x 10% 22x1073 CP/Pa-14 S =DCA,; used kg = 26 s'; P = o-Phenyl-N- 92F491
benzylnitrone.
; )5.12‘ Benzenmethanamine, N-(phenylmethylene)-, N-oxide (Phenyl benzyl nitrone)
CgHg 1.4x 10 296 PL/A'd-8 § = ZnTPP; A’ = DPBF. 914297
15.13- Benzophenone oximate anion
MeOH 3.4% 10° (k) CP/A’cPa-17 S=RB; A’=2M2B; used kA =13 x 10°L 767197
mol™! s71; meas. k/k A =0.26; P=
Benzophenone.
'15.14 - Benzophenone oxime
MeOH 7.7 % 10% (k) CP/A’cPa-17 S=RB;A’=2M2B; used k¥ =1.3x 10°L 767197
mol ™ s7%; meas. k/k* = 0.059; P=
Benzophenone.
'15.15 Benzophenone oxime O-methy] ether
MeOH 2.0%10° (k) CP/A’cPa-17 S=RB;A’=2M2B; used k=13 x 10°L 767197
mol™ s71; meas. k/k* =0.15;P=
Benzophenone.
15.16 . Cyclohexane, 1,4-dichloro-1,4-dinitroso-, (E)-
CH,Cly/ MeOH  53x10° CR/A'c-32  A’=Rub;used ky=1.9x10%s7, k5 =4.0x 10"  76F900
(69:31) Lmol™ 57%; '0,* from (PhO),PO;.
1517 Cyclohexane, 1,4-dichloro-1,4-dinitroso-, (Z)-
CH,Cly/ MeOH 9.2x10° CP/A’c-32 S=Chla; A’ = DPBF; used kg = 2.1 x 10*s™L, k5  76F900
(69:31) =8x 10 Lmol™! s™'; Assumed that quenching
. is due to equilibrium mixture of this species with
1,4-dichloro-2,3-diazabicyclo[2.2.2]oct-2-ene
2,3-dioxide.
CH,Cly/ MeOH 1.2x 101 CR/A’c-32  A’=Rub; used ky=2.1x10*s"!, k,,=4.0x 107  76F900
69:31) Lmol ! s71; O,* trom (PhO);PO3; Assumed
that quenching is due to this species in
equilibrium with 1,4-dichloro-2,3-
diazabicyclo[2.2.2]Joct-2-ene 2,3-dioxide.
) 15.18 2,3-Diazabicyclo[2.2.2]oct-2-ene, 1,4-dichloro-, 2,3-dioxide
CH,Cl,/ MeOH 8.0x 107 CR/A’c-32  A’=Rub;used ky=2.1x10*s™), k,,=4.0x 107  76F900
(69:31) L mol™! s7%; 10,* from (PhO);POs; Assumed
that quenching is due to this species only.
15.19 Dimethylglyoxime
' CH,Cl,yMeOH  1x10° PL/A’d-5 $=MB; A’ =DPBF. 87F655
(90:10)
15.20 = 3,7,4,6-Ethanediylidenepentaleno[1,6-cd]pyridazine, 3,7a-dichloro-3a,4,5,5a,6,7,7a,7b-octahydro-, 1,2-dioxide
CH,Cl,/ MeOH <2x10° CR/A’c-32  A’=Rub; used kg=2.1x10*s7}, ko, =4.0x 10"  76F900
(69:31) Lmol™ s7%; 10,* from (PhO),PO;.
15.21 Ethylamine, N-ethoxy-
n-CeHyy 3x10* CP/A’c-16 S=A’=Rub; kg not given. 87F639
CH,CN 8§x10° CP/A’c-16 S=RB; A’=DMA; used kg =3.3 x 10%s™. 87F639
15.22 Ethylamine, N-ethyl-N-ethoxy-
n-CgHyy 6x10° CP/A’c-16 S = A’ =Rub; k4 not given. 87F639
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TABLE 15. Rate constants for the interaction of singlet oxygen with oximes, hydrazones, nitrones, nitroso compounds and N-oxides. — Continued
No. Solvent k B (ky/k) T Method Comment Ref.
(Lmot™ 5™ (mol L) (K)
15.22 Ethylamine, N-ethyl-N-ethoxy- — Continued
CH,CN 2.1x 108 CP/A'c-16 S=RB; A’=DMA; used kg = 3.3 x 10*s7%. 87F630
15.23 Ethylamine, N-ethyl-N-hydroxy-
n-CgHyy 2.5x107 CP/A’c-16 S =A"=Rub; k4 not given. 87F634
CeHg 2.7% 10’ CP/A’c-16 S=A’=Rub; used kg =42 x 10*s7%. 87F639
CH,CN 1.8x 107 CP/A’c-16 S=RB; A’=DMA; used kg =3.3x 10*s7.. 87F639
CH,COCH; 2.5%107 CP/A’c-16 S=RB; A’=DMA; used ky= 3.8 x 10*57%. 87F639
CHCl, 1.2x 107 CP/A’c-16 S =RB; A’ = DMA; k, not given. 87F639
D,0 <10° CP/LI-12 S =RB; used kg = 1.8 x 10*s7. 93D154
HCONH, 1.0x 107 CP/A’c-16 S=RB; A" = DMA, k4 not given. 87F639
MeOH 3x10° CP/A’c-16 S=RB; A’=DMA; used kg =2.0x 10°s™. 87F639
15.24 Ethylamine, N-ethyl-N-hydroxy-, conjugate acid
D,0 <5x10° CP/LI-12 S=RB; used kg = 1.8 x 10457 93D154
pH=8.5
15.25 Isoindole, 1,1,3-triphenyl-, 2-oxide
CsHg 8 x 106 296 PL/A’d-8 S =ZnTPP; A’ = DPBF. 91A297
15.26 Nitroxide, bis[4-(1,1-dimethylethyl)phenyl]-
CgHsCH; 1.6 x 107 293 PL/Ld-2 S=Anand PP; E, = 1.0kI mol }; log(A)=74.  86E108
CH;CN 1.7x107 293 PL/Ld-2 S = An and PP. 86E108
CH;CN/ MeOH 7.5% 108 PL/Ld-2 S=HP. 92F402
(96:4)
1527 Nitroxide, bis[4-(1-methyl-1-phenylethyl)phenyl]-
CgHsCH; 2.5x10° 293  PL/Ld-2 S=Anand PP; E, = 5.0kimol"}; log(4)=7.3.  86E108
1528 Piperidin-1-ol, 2,2,6,6-tetramethyl- (TEMPOH)
CH,Cl, 1.5x 108 CP/A’c-18 S=A’=Rub; used ky=73x10%s7, kyy=7x  88F059
10" L mol™'s7.
15.29 1-Piperidinyloxy, 4-amino-2,2,6,6-tetramethyl-
C¢Hg/ MeOH 8.5x10° PL/A’d-8 S =MB; A’ = DPBF. 84A1A7
(80:20)
1530 1-Piperidinyloxy, 4-azido-2,2,6,6-tetramethyl-
CH,;CN/ MeOH 8.3 x 10° PL/LA-2 S=HP. 92F402
(96:4)
1531 1-Piperidinyloxy, 4-hydroxy-4-(2-naphthyl)-2,2,6,6-tetramethyl-,
CHCl; 1.0x10° 293 PL/L4-2 S=Anand PP, E, =75k mol~}; log(A) = 6.3. 86E108
1532 1-Piperidinyloxy, 4-hydroxy-4-(2-phenylethynyl)-2,2,6,6-tetramethyl-
CHCl4 ) 7.5 x 10 293 PL/Ld-2 S=Anand PP; E,=13KkJ mol~!; log(4)=5.1.  86E108
EtOH 1.7x10° 293 PL/Ld-2 S=Anand PP. 86E108
1533 1-Piperidinyloxy, 4-hydroxy-2,2,6,6-tetramethyl- (TEMPOL)
C¢HsCH, 1.6 x 10° 293 PL/Ld-2 S=Anand PP;E,=54KkJ mol™}; log(A) =6.2. - 86E108
ccl, 9.8x10% PL/Ld-2 S="TPP. 93E090
CH,Cl, 9.5x10* PL/L4-2 S=TPP. 93E090
CH;CN 1.4x10° 293 PL/Ld-2 S =An and PP. 86E108
CHCl; 1.2 x 10 CP/A’c-33 S=A’=Rub; used ky=1.7x10*s7 k=53 x 88P313
107 Lmol™' s
CHCl, 1.1x10° 293 PL/Ld-2 S=Anand PP. 86E108
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TABLE 15. Rate constants for the interaction of singlet oxygen with oximes, hydrazones, nitrones, nitroso compounds and N-oxides. — Continued
o, Solvent k B (ky'k) T Method Comment Ref.
(Lmol™! s (mol L) X)
14533  1-Piperidinyloxy, 4-hydroxy-2,2,6,6-tetramethyl- (TEMPOL) — Continued -
EtOH 1.2x10° 293 PL/Ld-2 § = An and PP. 86E108
1534 1-Piperidinyloxy, 4-hydroxy-2,2,6,6-tetramethyl-, benzoate
CHCl, 14x 108 CP/A’c-33 S=A’=Rub; used ky= 1.7 x 10*s™), k, =53 x  88P313
107 Lmol ! s7,
1535 1-Piperidinyloxy, 4-hydroxy-2,2,6,6;tetramethyl-, butyrate
CHCl,4 1.1x 108 CP/A’c-33 S=A’=Rub;used ky=1.7x10*s7,, k,,=53x  88P313
107 L mot™ 72,
1536  1-Piperidinyloxy, 4-hydroxy-2,2,6,6-tetramethyl-, crotonate
CHCl, 1.6 x 10° CP/A’e-33 S=A’=Rub;used ky=1.7x10*s™, k,»=53x  88P313
107 Lmol s
15.37 .-1-Piperidinyloxy, 4-hydroxy-2,2,6,6-tetramethyl-, diéster with 1,10-decanedioic acid
CHCl, 3.1x10° CP/A’c-33 S=A’=Rub;used kg= 1.7x10%s7| k, =53x  88P313
10’ Lmol ™ s,
15.38 .. 1-Piperidinyloxy, 4-hydroxy-2,2,6,6-tetramethyl-, diester with 1,6-hexanedioic acid
CHCl, 3.1x10% CP/A’c-33 S=A’=Rubjused ky= 1.7x 10* s}, k,,=53x  88P313
10" Lmol™ 7L,
1539 1-Piperidinyloxy, 4-hydroxy-2,2,6,6-tetramethyl-, diester with terephthalic acid
CHCl, 3.4%10° CP/A’c-33 S=A’=Rub;used kg=1.7x 10*s™, ky =53 x  88P313
107 Lmol ™! s7,
15.40 1-Piperidinyloxy, 4-hydroxy-2,2,6,6-tetramethyl-, methacrylate
CHCly 1.7 % 10° CP/A’c-33 S=A’=Rub;used ky=1.7x 10* s}, k,, =53x  88P313
107 Lmol™ s7L,
1541 1-Piperidinyloxy, 4-hydroxy-2,2,6,6-tctramcthyl-, pentanoate
CHCl, 1.7 x 106 CP/A’c-33 S=A’=Rub;used ky=1.7x 1057k, =53x 88P313
10’ Lmol™! s71,
1542 1-Piperidinyloxy, 4-10do-2,2,6,6-tetramethyl-
CH,CN/MeOH  3.7x10° PL/Ld-2 S=HP. 92F402
(96:4)
1543 1-Piperidinyioxy, 2,2,6,6-tetramethyl- (TEMPOQ) -
CgHg/ MeOH <1.0x10° PL/A'd-8 $=MB; A’ = DPBF. 84A167
(80:20)
CgHsCH3 5.5%10% 293 PL/Ld-2 8~ An and PP; E, = 8.4 kJ mol™}; log(4) = 7.2. = 86L108
CCl, 14 % 10° PL/Ld-2 S=TPP. 93E090
CH,Cl, "1.6x 10° PL/Ld-2 S ="TPP. 93E090
CH,Cl, 2.8 %10 CP/A’C-18 S=A'=Rubjusedkg=73x10°s , kpr=7X  BBF0O59
107 Lmoi™ s
CH,CN 43x10° 293 PL/Ld-2 S = An and PP, 86E108
EtOI1 2.5%10° 203  PL/LG-2 S~ An and PP, 26E108
1544 4-Piperidone, 2,2,6,6-tetramethyl-1-oxyl- (TAN) )
C¢HsCH, 1.2x 108 293  PL/Ld-2 S=Anand PP; E, = 6.7k mol}; log(4)=7.3.  86E108
ccl, 6.2x 10° PL/Ld-2 S=TPP. 93E090
CH,Cl, 6.3x10° PL/Ld-2 S="TPP. 93E090
CH;CN 1.3x 108 293 PL/L4-2 S=Anand PP. 86E108
EtOH 1.3x10% 293 PL/Ld4-2 S = An and PP. 86E108
MeOH/ C¢Hg 34%x107 298 CR/A%c-17 A’ =Rub; used By =1.4x 103 mol L1; 10,*  80M378
(67:33) from (PhO);PO;.
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TaBLE 15. Rate constants for the interaction of singlet oxygen with oximes, hydrazones, nitrones, nitroso compounds and N-oxides. — Continued
No. Solvent k B (kg/k) T Method Comment Ref.
(L mol™ s71) (mol L) (K)
15.45 2-Propanamine, 2-methyl-N-(1-methyl-4-pyridylmethylene)-, N-oxyl
H,0 8.0x 107 CP/Ac-23 S=MB; Q=Nyjusedky=5x10%s"  kg=1.5 80A339
x 10° L mol ! s7L
15.46 2-Propanamine, 2-methyl-N-phenylmethylene-, N-oxyl (Phenyl N-zert-butyl nitrone, PBN) )
C¢HsCH; 9.0 x 108 293 PL/A'd-8 S=PP; A’ = DPBF; E, = 0.4 £ 0.4 kJ mol/; 88F462
studied at 223-293 K.
C¢HsCH; 9.0 x 10° 293 PL/Ld-2 S =PP; E, = 0.4+ 0.4 kJ mo}; studied at 86A307
223-293 K.
C¢HsCH, <1x10° (k) 293 CP/A’c-17 S=PP; A’=Tetr; used kA = 1.2x 10’ Lmol™  86A307
s 88F462
CeHg 8.3x 108 203 PL/A'd-8 S=PP; A’ = DPBF. 84A247
85F538
CeHe 1.4 % 10° (k) 293 CL/AcA’c-17 S=PP;A’=Tetr;used k» =12x 10" Lmol™"  84A247
s7!; meas. k/k™ = 0.011. 85F538
CH,CN 1.8 x 107 293 PL/A'd-8 $=PP; A’=DPBF. 88F462
CH,CN 1.8x107 293 PL/LA-2 S=PP. 86A307
CH,CN <1x10° (k) 293 CP/A’c-17 S=PP; A’=Tetr; used k* =1.2x 10" Lmol™  86A307
-1
s . )
CHCl, 4.4x10° 293 PL/A'd-8 S=PP; A’ = DPBF. 88F462
CHCl, 44x10° 203 PL/Ld-2 S=PP. 86A307
CHCl, <1 10° (k) 293 CP/A’c-17 S=PP; A’ =Tetr; used k* =1.2x 10" Lmol™  86A307
-1
s .
H,0 1.4x10% CP/Ac-23 S=MB;Q=Ny;usedky=5x10%s7", k=15 80A339
x10° Lmol ™! 578,
15.47 2-Propanamine, 2-methyl-N-(4-pyridylmethylene)-, N,N-dioxyl- (4-POBN)
H,0 12x108 CP/Ac-23 S=MB;Q=Ny;used kg=5x10° s, kg=1.5 80A339
x10° L mot™* 571,
1548 2-Propanamine, 2-methyl-N-(4-pyridylmethylene)-, N-oxyl (4-PyBN)
H,0 1.4x 108 CP/Ac-23 S=MB;Q=N;jused kg=5x105s" , kg=1.5  80A339
x10° Lmol ! 57,
15.49 2-Propanamine, 2-methyl-N-(2-sulfonatophenyl)methylene-, N-oxyl (2-SSPB)
H,0 9.4x 107 CP/Ac-23 S=MB; Q=Ny;used ky=5x10°s, kg=1.5 80A339
x10° L mol ™} s7L,
15.50 Propane, 2-methyl-2-nitroso- .
CH,Cl,/ MeOH 9.3x10° CR/A%c-32  A’=Rub;used ky=1.1x10*s7!, ky =4.0x 107  76F900
(94:6) Lmol™! s71; 10,* from (PhO);PO;.
1551 Pyrrole, 3,4-dihydra-2,2,3-trimethyl-, 1-oxide
CHCl4 5x107 CP/A’c-16 S =MB; A’ = DPBF; k4 not given; k= k; (No 75F653
reaction observed).
15.52 Pyrrole, 3,4-dihydro-3,5,5-trimethyl-, 1-oxide
CHCl, 2.1x107 CP/A’c-16 S =MB; A’ = DPBF; 4 not given. T5F653
15.53 1-Pyrrolidinyloxy, 3-cyano-2,2,5,5-tetramethyl-4-nitro-
CH,CN/ MeOH 1.7x10° PL/LA-2 S=HP. 92F402
(96:4)
15.54 1-Pyrrolidinyloxy, 2,5-di-(4-hydroxy-3-nitrophenyl)-2,5-dimethyl-
CH;CN/ MeOH 3.1x10° PL/L4-2 S=HP. 92F402

(96:4)
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TABLE 15. Rate constants for the interaction of singlet oxygen with oximes, hydrazones, pitrones, nitroso compounds and N-oxides. — Continued

 Solvent ' k B (ky/k) T Method Comment Ref.
(Lmot!sh (mol L) (K)

fifﬁ.SS 1-Pyrrolidinyloxy, 2-(4-fluoro-3-nitrophenyl)-2,5,5-trimethyl-

CH;CN/ MeOH 1.7x10° PL/Ld-2 S
(96:4)

%

92F402

15,56 1-Pyrrolinyl-1-oxy, 5,5-dimethyl-

H,0 1.8x 107 CP/Ac-23 S=MB;Q=Nyjused kg=5x10°s  ko=1.5 80A339
x10°L mol™!s71, :
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TABLE 16. Rate constants for the interaction of singlet oxygen with some compounds of biological interest.

No. Solvent k B (kg/k) T  Method Comment Ref.
(Lmol™ s7h) (mol L) K)

16.1 Adenosine

D,0 <2x10° 293 PL/L4-2 S = H,TPPS*; No reaction at [A] =2x 102 mol ~ 86A19%
pH=-~7 Lt
H,0 <1x10° 298 CP/Oc-19 S = Phenosafranine; No measurable effect. T8A360
pH=71

16.2 Adenosine 5'-monophosphate
D,0 43x10* 293 PL/Ld-2 S =H,TPPS*. 86A194
pH=-~7

16.3 Adenesine triphosphate
D,0 4x10* PL/Ld-2 S = RF, H,TPPS*", or Chl in Triton X-100 86F149

micelles.

164 4-Androsten-3-one, 17-hydroxy-4-methyl-

>2 x 10% CP/Ac-18 S = Poly-RB or RB or MB; A’ = Linalool; used 80F111
Ba=0.18 mol L; solvent is CH,Cl, or MeOH
or C¢Hg.
16.5 Androst-5-en-17-one, 3-(acetyloxy)- (3p)
CeHg/ CsHsN 6.3 293 CP/Oc-14 S=HP. STF008
91:9)
16.6 Ascorbate ion

CsHsN 1.1x107 303 CR/Ac-23 A’=DMA;used kg =3.1x10*s7 kyy=2.1x  83F407
10’ L mol ™ s7; 10,* from MNPO,.

CsHN 8.4x10% 303 CP/A'c-23 S=TPP;A’=DMA;used kg =3.1x 10 s}, ks 83F407
=2.1x107 Lmol™! 7,

CsHN 7% 107 PL/Ld-2 S = TPP, MPDEE or PAMP. 80A398

CD,0D 1.5x10% 293 PL/Ld-2 S =HP. 90F411

CH;COCH, 9x10° PL/Ld-2 S = TPP, MPDEE or PAMP. 80A398

D,0 1.6x10° 293 PL/Ld-2 S =H,TPPS*. 86A198

pH=~7

D,0 4x107 PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl ain 86F149
micelles contg. Triton X-100; counter ion Na*.

D,0O 2.5x10° CP/LI-12 S = Chrysenesulfonate ion; used kg = 1.8 X 104 83A205

pD=72 sk

H,0 8.3x10° CP/LI-12 S = Chrysenesulfonate ion; used k; = 2.6 x 10°  83A205

pH=638 s

MeOH 0.012 293  CP/Oc-15 S=RB; E,=6.3kI mol™. 68F288

16.7 Azirino[2°,3’:3,4]pyrrolo[1,2-alindole-4,7-dione, 6-amino-8-[[(aminocarbonyl)oxylmethyl]-1,1a,2,8,8a,8b-hexahydro-8a-methoxy-5-methyl-
(Mitomyein C)

H,0 8.9 x 10° 297 CP/Ac-14 S=RF;used ky=5.0x10°s7", 79F816

16.8 Benzo[elnaphtho[2’,3’:5,6]fluorenol1,9abloxepin-5,10,19-trione, 5¢,8,8a,16-tetrahydro-1,8,11,15,18-pentahydroxy-13-methyl- (Rubellin A)
CD4;0D <8 % 10% CP/LI-12 S=RB;used kg=12x103 671, 92F063

16.9 Benzo[ghilperylene-4,11-dione, 1-acetyl-1,2-dihydro-5,10-dihydroxy-2-(1-hydroxyethyl)-3,7,8,12-tetramethoxy- (Elsinochrome B)

CD;0D £5.5x10° CP/LI-12 S=RB; used kg =42 x10°s7%, 92F063
1610 Benzo{ghilperylene-4,11-dione, 1,2-diacetyl-1,2-dihydro-5,10-dihydroxy-3,7,8,12-tetramethoxy-, trans- (Elsinochrome A)

CD;0D <5x 108 CP/LI-12 S=RB;used kg =42x10°s7, 92F063

16.11 Benzopyran-6-ol, 3,4-dihydro-2,5,7,8-tetramethyl-2-(4,8,12-trimethyltridecyl)-, acetate (c-Tocopheryl acetate)

CsHgN <1.6 x 105 CP/A’c-23 S=A’=Rub;used k;=6.0x10*s ky=4x 743112
107 Lmol s,
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TABLE 16. Rate constants for the interaction of singlet oxygen with some compounds of biological interest. — Continued
%40 Solvent k B (kolk) T Method Comment Ref.
(Lmol™! s7) (mol L™ K)
812 1,4-Benzoquinone
- C¢Hy/ EtOH 1.6x10 CP/A’c-19  S=RB;A’=Chla;used ky=1x10°s7", 78F404
(67:33) , .
EtOH 3.4x107 CP/Ac-19 S=RB; A’=Chl a; used ky=1x10°s7, 78F404
16.13 1,4-Benzoquinone, methyl-
CeHsCH, <«10* PL/Ld-2 S =TPP. 93Y025
16.14 . Cholesterol
‘ CsHsN 0.89 293 CP/Oc-14 S=HP. 57F008
CeDg 5.7 x 10% PL/Ld-2 S=TPP. 89A331 -
. MeOH/ H,0 (95:5) 2.5x 10° 310 CR/LI-12 used ky = 1.8 x 10%s7%; soln. cont. 0.05 mol L™ 92M228
MeONa and 5 x 10~ mol L™! CoCl,, 10,* from
autoxidation of oxytetracycline.
16.15 Cholcstéryl benzoate
CH/ CsHsN 4.0 293 CP/Oc-14 S=HP. 57F008
91:9)
16,16 Cobrynic acid, bis(cyano)-7-de(carboxymethyl)-7,8-didehydro-, hexamethyl ester
" CgDg 8 x 10° 293 CP/Ac-14  S=A;kynot given. 83F222
CHCL 5x 108 293 CP/Ac-14 S = A; k4 not given. 83F222
MeOH 6% 10° 203 CP/Ac-14 S=A;used ky=1x10%s71, 83F222
1617 Coenzyme A
CHCly/ EtOH 8.9x 107 310 CR/LLAc- used kg = 1 x 10° s7%; 10,* from NDPO,. 90E622
(50:50) 12x10° (&) 12,14
16,18 . Cytidine
H,0 =1 = 108 298 CIYOc-19 S = Phenosafraninc; No mcasurable cffect. 78A360
pH=71
16.19 -~ Cytidine 5'-monophosphate
' D,0 2.8 x 10 293 PL/Ld-2 -8 =H,TPPS*. 86A198
pH=~7
16.20 - Cytosine
D0 <8 x 10* 293 PL/Ld-2 8 =H,TPPS*; No reaction at [A]=5x 10" mol  86A198
pH=~7 L
DMSO/ H,0 6.8 x 10 298 CP/A’c-16 S=MB; A’'=DPBF;used k;=12x10°s™., ©  86R210
(75:25)
1621 2’-Deoxyadenosine 5’-monophosphate
H,0 <10° PL/L4-2 S=RB. 87A043
pH=7.0,105 _
D,0 7.5x10* 293 PL/LA-2 S =H,TPPS*, 86A198
pH=-~7
1622 2/-Deoxycytidine-5’-monophosphatc
H,0 <10° PL/Ld-2 S=RB. 87A043
pH=170, 10.5
16,23 2’-Deuvxyguanosine 5’-monophosphate
D,0 5x10° 293 PL/Ld-2 5 =H,TPPS*, 86A198
pH=-7
H,0 PL/Ld-2 S =RB. 27A043
pH=7.0 53x10°
pH=10.5 5.7x107
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TaBLE 16. Rate constants for the interaction of singlet oxygen with some compounds of biological interest. — Continued
No. Solvent k Bkyky - T  Method Comment Ref.
(Lmol™ s™) (mol L™) )
16.24 Deoxyribonucleic acid (DNA)
D,0 7x10° PL/Ld-2 S = AICl(tspc). 89R092
pH=7
H,0 PL/Ld-2 S=RB. 87A043
pH=7.0 51x10°
pH=10.5 2.3 x 108
16.25 3’-Deoxythymidine 5-monophosphate
D,0 1.4x10° 293 PL/Ld-2 S =H,TPPS". 86A198
pH=~7
16.26 Ergosterol
CsHsN 45x1073 293  CP/Oc-14 S=HP. 57F008
CeHg 2.1x 107 PL/Ld-2 S=TPP. 87E055
16.27 Ergosterol acetate
CHCl, 2.7 %107 CP/Ac-33 S=A’=Rubjused ky=1.7x10* s, k=53 81F445
107 L mol™'s71,
16.28 13,5(10),8-Estratetraen-17-one, 3-methoxy-
MeOH 1.6 x 107 (k) 92x107% (B CP/Ac-14 S=RB;used ky=1.4x103s7, 91F405
16.29 1.3.5(10).9(11)-Estratetraen-17-one, 3-(acetyloxy)-
MeOH 55%10° k) 273  CP/Ac-17 S=RB;A’= 3-Methoxy-1,3,’5(10),9(1 1)- 89A202
estratetraen-17-one; uspd k,A =43x10°L
mol ™ s7; meas. k/kA =0.13.
1630  1,3,5(1€¢),9(11)-Estratetraen-17-one, 3-(benzoyloxy)-
MeOH 7.5% 10° (k) 273  CP/Ac-17 §=RB; A’ = 3-Methoxy-1,3,5(10),9(11)- 89A202
estratetraen-17-one; used k* =4.3x 10°L
mol™ s7!; meas. k/k* =0.17.
1631 1,3,5(10),9(11)-Estratetraen-17-one, 3-hydroxy-
MeOH 6.8 x 10 (k) 273 CP/Ac-17 S =RB; A’ = 3-Methoxy-1,3,5(10),9(11)- 89A202
estratetraen-17-one; used kM =43x10°L
mol~! s7!; meas. k/k A = 1.6.
16.32 1,3,5(10),9(11)-Estratetraen-17-one, 3-methoxy-
MeOH 4.3 %108 (k) 0.033 (B 273  CP/Ac-14 S=RB;used ky= 1.4 x 10°s7%, 89A202
1633 1,3,5(10),9(11)-Estratetraen-17-one, 3-(toluenesulfonyloxy)-
MeOH 2.7%10° (k) 273  CP/Ac-17 S=RB;A'= 3-Methoxy-1,3,‘5(10),9(l 1)- 89A202
estratetraen-17-one; used kA =43x% 10L
mol ™! s71; meas. k/k” = 0.06.
16.34 Glucose
D,0 1.4 x 10* PL/Ld-2 S =RF, water-sol. TPP derivs., or Chl ain 86F149
micelles contg. Triton X-100.
1635 Guanine
DMSO/ H,0 50x10° 208 CP/A’c-16 S=MB; A’ = DPBF; used ky=12x10° s, k,,  86R210
(75:25) =6.9x10° Lmol™' 5™,
16.36 Guanosine
D,0 6.2x10¢ 310 CR/AI2  used ky=19x10*s™!;'0,* from NDPO,. 91R127
pD=74
H,0 <1x 108 298 CP/Oc-19 S = Phenosafranine; No measurable effect. 78A360
pH=7.1
H,0/ MeOH <1x107 PL/A’d-5 S=MB; A’ =DPBF. 72F516

(50:50)
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TABLE 16. Rate constants for the interaction of singlet oxygen with some compounds of biological interest. — Continued
Solvent k B ky/k) . T Method Comment Ref.
(L mol™ s (mol L™ X)
__‘Guanosine, 2’-deoxy-
D,0 5.2x 106 310 CR/LI-12 used kg = 1.9 x 10% s71; 10,* from NDPO,. 91R127
pD=74
‘D,0 5108 293 PL/Ld-2 S — H,TPPS*. 86A198
pH=~7
H,0 CP/A’c-17 S = MB; A’ = BHMF; meas. k,/lcrA' =04; 83F166
pH=10 sensitizer is immobilized on glass beads.
:{fﬁ_ﬂﬂ_ Guanosine 5’-monophosphate
D,0 5x10° 293 PL/Ld-2 S=H,TPPS*. 86A198
pH=-~7
639  Imidazo[1,2-a]pyrazin-3-one, 4-methyl-6-[4-[2-[3-carboxy-4-(6-hydroxy-3-xanthenon-9-yl)phenylthiocarbamylethoxyjphenyl]- (FCLA)
H,0 8.0x 107 CL/LI-12 S=RB;used kg=2.4x10°s7%, 90F502
pH=71
’;6140 Imidazo[1,2-a]pyrazin-3-one, 2-methyl-6-(4-methoxyphenyl)- (MCLA)
" H,0 29% 10° CL/LI-12 S=RB;used ky=2.4x10%s57%, 91E570
pH=54 89E798
“in41 Imidazof1,2-a}pyrazin-3-one, 2-methyl-6-phenyl- (CLA)
H,0 6.3x108 CL/LL-12 S=RB;used ky=2.4x10%s71, 90F502
pH=7.1
1642 Inosine diphosphate, ester with 1,4-dihydro-1-8-p-ribofuranesyl-3-pyridinecarboxamide
CH,CN/ DO 1.6 x 108 PL/A'd-5 S=2-ACN; A’=DPBF. 81A191
(80:20)
CH,;CN/D,0 8.8x107 (k) PL/A'G-5 S =2-ACN; A" = DPBF, k; calcd. from k,; 56+  81A191
(20:80) 7.9%10" (k‘p 11% electron transfer giving O,", detd. from
buildup of radical anion in soln, contg. (2-20) X
10~ mol L~ 1,4-benzoquinone.
16,43 Methyl stearate
' CsHsN <5 % 10% (k) CP/Ac,A’c-17 S =PP; A’ = Cholesterol; No measurable effect. 743115
‘ 16,44 - 1,4-Naphthequinone, 2-methyl-
EtOH . 24x 108 CP/A’c-19 S=RB; A"=Chla;used ky=1x 10757, 78F404
16,45 . 1,8-Naphthyridine-3-carboxylic acid, 1,4-dihydre-1-ethyl-7-methyl-4-0xo- (Na.lidixic acid)
D,0 ~2.5x10° PL/Ld-12 S=A; used kg =3 x 10*s7!; estd. from increased  88RO70
pH=44 lifetime on decreasing concn.’
1646 . 1,8-Naphthyridine-3-carboxylic acid, 1,4-dihydro-1-ethyl-7-methyl-4-0x0-, anion (Nalidixic acid anion)
D,0 -1x10% PL/Ld-12 S=A;used kg =3x10*s7!; estd. from increased  88RO70
pH=89 lifetime on decreasing concn.
1647 Nicotinamide adenine dinucleotide
D,0 3x10* PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl ain 86F149
micelles contg. Triton X-100.
D0 <5x% 10° PL/A'A-S S =2-ACN; A" = DPBF. 3URU72
81A191
16.48 Nicotinamide adenine dinucleotide, reduced
CH;CN/ MeQH 7.5x107 PL/A’A-5 S=2-ACN; A’ = DPBF. 81A191
(75:25) .
CH;CN/ D,O 43 %107 (k) PL/A’d-5 S =2-ACN; A’ = DPBF; k, calcd. from ky; 54.5+ 81A191
(20:80) 3.6x107 kg 15% electron transfer giving O,~, detd. from

buildup of radical anion in soln. contg. (2-20) X
107° mot L™! 1,4-benzoguinone.

1 Dhwve fham Raf NData. Vol. 24. No. 2. 1995



908 WILKINSON, HELMAN, AND ROSS
TABLE 16. Rate constants for the interaction of singlet oxygen with some compounds of biological interest. — Continued
No. Solvent k B (kg'k) T Method Comment Ref.
(Lmol ! s71) (mol L) (K)
16.48 Nicotinamide adenine dinucleotide, reduced — Continued
D,0 2x107 PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl ain 86F149
micelles contg. Triton X-100.
D,0 (mic) 7.9 %107 PL/A’d-5 S =2-ACN; A’ = DPBF; 0.1 mol L™! SDS. 80R07?
81A191
H,0 ~2x10° CP/Oc-19 S§=FMN; Q=Nj,used kg=2x 10° L mol™! 81A422
pH=74 sh
1649 Nicotinamide adenine dinucleotide phosphate
D,0 2% 10° PL/L4-2 S = RF, H,TPPS*", or Chl in Triton X-100 86F14Y
micelles.
16.50 Nicotinamide-adenine dinucleotide phosphate, reduced
CH,CN/ D,O 13x108 PL/A’d-5 §=2-ACN: A’ = DPRF. 214101
(80:20)
CH;CN/ D,0 8.4 %107 (k) PL/A’d-5 S=2-ACN; A’ =DPBF; k. calcd. fromky; 63+  81A191
(20:80) 5.0% 107 (kg 9% electron transfer giving O,~, detd. from
buildup of radical anivn in soln, contg. (2-20) x
1075 mol L™ 1,4-benzoquinone.
16.51 Nicotinamide mononucleotide, reduced
CH4CN/ D50 8.0 x 107 PL/A’A-S S =2-ACN; A’ = DPBF. 81A19]
(80:20)
16.52 Ommechrome
D0 3x10% PL/LG-2 S =7, rate is per monomer unit of MW = 600; 87R227
pD=7.5-8.1 ommochromes extracted from shrimp eyes
contain pigments of the ommin group, e.g.
phenothiazine-phenoxazine structures with 3-
amino-3-carboxy-1-oxopropyl side chains.
16.53 3,10-Perylenedione, 4,9-dihydroxy-1,12-bis(2-hydmxypropil)—2,6,7,ll-tetramethoxy- (Phleichrome)
CD;0D <6 % 105 CP/LI-12 S=RB;used k;=4.2x 10%s7L, 92F063
16.54 Perylo[1,12-def]-1,3-dioxepin-5,11-dione, 6-amino-12-hydroxy-8,9-bis(2-hydroxypropyl)-7,10-dimethoxy- (Aminocercosporin)
CD;0D <3 x 108 CP/LI-12 S=RB; used ky =42 x 10% 57", 92F063
16.55 Perylo[1,12-def]-1,3-dioxepin-5,11-dione, 6,12-dihydroxy-8,9-bis(2-hydroxypropyl)-7,10-dimethoxy- (Cercosporin)
CD;0D 3.5x10° CP/LI-12 S=RB;used k3= 42x10*s7L. 92F063
16.56 Perylo{1,12-def]-1,3-dioxepin-5,12-dione, 6,11-diamino-8,9-bis(2-hydroxypropyl)-7,10-dimethoxy-
CD;0D 3.6x10° CP/LI-12 S=RB;used kg = 4.2x 103571, 92F063
16.57 Perylo[1,12-def]-1,3-dioxepin-6,11-dione, 8,9-bis(2-hydroxypropyl)-5,7,10,12-tetramethoxy-
CD,0OD 1.1 107 CP/LI 12 S = RB; used kg =~ 4.2 103 571, 92F063
16.58 Perylo[1,12-def]-1,3-dioxepin-6,11-dione, 5-hydroxy-8,9-bis(2-hydroxypropyl)-7,10,12-trimethoxy-
CD,0D <107 CP/LI-12 S=RB;used ky=4.2x10%s7L, 92F063
16.59 Phenanthro{1,10,9,8-opgralperylene-7,14-dione, 1,3,4,6,8,13-hexahydroxy-10,11-dialkyl-
CH;CN 2.0x10'° PL/Ld-2 S = Riboflavine tetrabutyrate; Red pigment 92R107
extracted form Blepharima japonicum; on
irradiation red form converts to blue form which
reacts with '0,* with k= 4.4 x 10'° L mol ™' s7%;
k probably overestimated due to impurities in the
crude extracts. ,
16.60 Phenanthro[1,10,9,8-0pgralperylene-7,14-dione, 1,3,4,6,8,13-hexahydroxy-10,11-dimethyl- (Hypericin, HYP)
EtOH 50x10° PL/Ld-2 S = Riboflavine tetrabutyrate. 92R107
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TABLE 16. Rate constants for the interaction of singlet oxygen with some compounds of biological interest. — Continued
" Solvent k B (ky'k) - T Method Comment Ref.
(L mol™ 57 (mol L7h (X)

b»'—_‘l_Ml Pregna-5,16-dien-20-one, 3-(acetyloxy)- (3p)

CgHy/ CsHN 47 293 CP/Oc-14 S=HP. 57F008
91:9)
35@,62 Pregn-5-en-20-one, 3-hydroxy-, (3f)
' C4HgN 1.7 293 CP/Oc-15 S=HP. 587002
CgHy/ CsHsN 18 293 CP/Oc-15 S=HP. 587002
(60:40)
CgHg/ CsHsN 1.8 293 CP/Oc-14 S=HP. 57F008
(71:29)
1863 Purine, 6-amino- (Adenine)
D,0 <4x10° 293  PL/Ld-2 S§ =H,TPPS*; No reaction at [A]=9x 10> mol ~ 86A198
pH=-7 Lt
DMSO/ H,0 72x10* 298 CP/A%c-16 S=MB; A’=DPBF;used kg =12x10°s7}, k,,  86R210
- (75:25) =6.9%x103Lmol!sL.
H,0 <t x10° 298 CP/Oc-19 S = Phenosafranine; No measurable effect. 78A360
pH=17.1
14,64 Purin-2,68-trione, 7,9-dihydro-, anion (Urate ion)
' D0 3.6x 108 298 PL/Ld-2 S = H,TMpyP*. 90R134
pD=74
"H,0 283 CP/A%-17 S =RB; A’ = BHMF; meas. k/k> = 1.0; 88R064
pH=170 sensitizer immobilized on glass beads.
H,0 ' 283 CP/A’c-17 S =RB; A’ = BHMF; meas. k/k* =0.50. 88R064
~pH=70
16.65 ‘2-Pyrimidinamine, N,N4,5-tetramethyl-6-(phenylmethoxy)-
CHCl, 9.0x10° CP/A’c-33 S=A’=Rubjused ky=1.7x10*s, k, =53x 81A363
10’ Lmol ™! 571,

16.66 Pyrimidin-4-ol, 5-butyl-2-(dimethylamino)-6-methyl- (Dimethirimol)
CHCl3 5.5x 108 CP/A’c-33 S=A’'=Rub:used ky=1.7x10*s L ky=53x 81A363
107 Lmol™t s,
16,67 Pyrimidin-4-ol, 5-butyl-2-(ethylamino)-6-methyl- (Ethirimol)
CHCl, 23 % 108 CP/A’c-33 S=A’=Rub;used ks~ 1.7x10*s7 k,.=53% 814363
107 L mol ™! 72,
16.68 * Pyrimidin-4-ol, 2-(diethylamino)-6-methyl-
CHCI;, 7.0%10° CP/A’c-33 S=A"=Rub; used &3 = 1.7 x 10457, kpr=53x 81A363
107 Lmol ™! 57,

16.69 Pyrimidin-4-ol, 2-(dimethylamino)-5,6-dimethyl-

CHCly 12x107 CP/A’c-33 S=A’=Rubjusedkg=1.7x10* s, k4o =5.3x  §1A363
10" Lmol ™ 57,

H,0 , CP/Oc-15 S=RB;used k;=5x10°s71, 83A315

pH=4.0 44x10

pH=7.0 8x 10’

pH=9.0 14x 108

H,0 9.0x 107 296 CP/Qc-15 S=RB;used k;=5x10°s; AS: = 150.5JK~!  83A315

mol™l; E, = 71.9 kJ mol™l; studied at 270-206 K.

16,70 Pyrimidin-4-ol, 2-(dimethylamino)-6-methyl-

CHCl, 1.0x 105 CP/A'c-33 S=A’=Rub;used k3= 1.7x10*s™, k) =53x  81A363
107 L mol™! 571,

-2 MMIo. FLE F_i. VIl AA RMa A 4anE



910

WILKINSON, HELMAN, AND ROSS

TaBLE 16. Rate constants for the interaction of singlet oxygen with some compounds of biclogical interest. — Continued
No. Solvent k B (kg/k) . T Method Comment Ref.
(Lmol!s™) (mol L) (K)

16.71 Rhodopsin
H,0 1.1x10° CP/Pa-15 S = Ret; used kg = 3.5 x 10° s™!; membrane 85A441
pH=8 suspension; sulfur radicals obs. by esr.

16.72 Riboflavine
MeOD 6.0x 107 PL/Ld-2 S=A. 88AI10

16.73 Sitosteryl acetate
CgHg/ CsHsN 6.5 293 CP/Oc-14 S=HP. 57F00%
91:9)

16.74 Stigmasteryl acetate
CgHg/ CsHsN 4.1 293 CP/Oc-14 S=HP. STFO0R
(91:9)

16.75 Sucrose
D,0 3x10* PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl ain 86F14Y

micelles contg. Triton X-100.

16.76 4-Thiouridine
D,0 1.2x10° 293 PL/Ld-2 S = H,TPPS*. 86A19%
pH=-~7

16.77 Thymidine
D,0 3x10* 293 PL/Ld-2 S =H,TPPS*. 86A198
pH=~7

16.78 Thymidine 5’-monophosphate
H,0 <10° PL/Ld-2 S=RB. 87A043
pH=79,10.5

16.79 Thymine
D,0 <1.6x 10° 293 PL/Ld-2 S = H,TPPS*; No reaction at [A] =2.5 x 1072 86A198
pH=-7 mol L~1,
DMSO/ H,0 2.5x 10 298 CP/A’c-16 S=MB; A’ = DPBF; used ky = 1.2x 10° 574, 86R210
(75:25)
H,0 <1x10° 298 CP/Oc-19 S = Phenosafranine; No measurable effect. 78A360
pH=171

16.80 Uridine
D,0 5x 10* 293 PL/Ld-2 S =H,TPPS*. 86A198
pH=-~7

I Plisn Alhnme Naf Naie Wal AA RMa A 4AnE
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TABLE 17. Rate constants for the interaction of singlet oxygen with miscellaneous substrates.
No. Solvent B (kylk) T Method Comment Ref.
(Lmol}s™) (mol L) K) '
17,1 Acetic acid
ccl, - 23x%x10° MP/LI-12 S =TPP; used kg =425}, 83EA25
. 83F151
172 Acetone
CCl, 1.9x 10° 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; used kg = 3257
§73 Acetone-dg
CCl, 95 298 CPLI-12 S = Benz{de]anthracen-7-one, phenalenone or 82E329
ftuorenone; used &y =32 57,
174 Acetonitrile
CCl, 9x10? 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; used ky = 32571,
17.5 - Acetonitrile-d,
CCl, 55 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; used kg =32 57!,
17.6.  Butanoic acid
CeDs 3.7x10° PL/Ld-2 S = TPP. 89A331
17.7 Butanoic acid, 3,3-dimethyl-2-oxe-
MeOH ~1x10° PL/A’d-5 S=MB; A’=DPBF. 79A386
178 1-Butanol
CCl, 2x10° PL/A’d-8 S =MB; A’=DPBF. 76F903
179 Chloroform
CcCl 5x 10° 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
: fluorenone; used kg =325,
17.10 Chloroform-d
ccl, 7 208 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E320
fluorenone; used k4 = 32 s
1711 2,5-Cyclohexadien-4-one, 1,2-ethanediylidenebis[3-[2-hydroxy-5-methyl-3-(1,1-dimethylethyl)benzyl}-5-(1,1-dimethylethyl)}-
CH,Cl, 8.2x10° 303 CP/Oc-23 S=MB; A’=TME; used ky=12x 10*s™), k= 76F921
3.0x 10" Lmol™ s71; k calcd. in [81Z251].
1712  2,5-Cyclohexadien-4-one, 4,4’-(1,2-ethanediylidene)bis{2,6-bis(1,1-dimethylethyl)-
CH,Cl, 5.4x10° 303 CP/Oc-23 S=MB; A’=Rub; used k3= 1.2x 10* s ko=~ 76F921
5.3x 10" Lmol™ s7'; k caled. in [81Z251].
CH,Cl, 23x10° 303 CP/Oc-23 S=MB; A’=CHD; used k;=1.2x 10* s, k=  76F921
3.5% 10° L mol™ s7%; & calcd. in [81Z251].
CH,Cl, 43x10° 303 CP/Oc-23 S=MB; A’=TME; used k; = 1.2 x 10 s, ko=  76F921
4.0x 107 Lmol™ s71; k caled. in [81Z251].
1713 Cyclohexane
CcCl, 6.4 % 103 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; used ky= 32571,
17.14 Cyclohexane-d,, ]
CCl, 3.4x10% 298 CP/LI-12 S = Benz[de}anthracen-7-one, phenalenone or 82E329
fluorenone; used kg = 32571,
17.15 13-Cyclohexanedione, 5,5-dimethyl-
D,0 9x 107 310 CR/A’c-32 A’ =DPBF;used kg = 1.5x 10*s™1; '0,* from  89MO38
pD=112 Dopamine/H,0,;.
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912 WILKINSON, HELMAN, AND ROSS
TABLE 17. Rate constants for the interaction of singlet oxygen with miscellaneous substrates. — Continued
No. Solvent k B (ky/k) T - Method Comment Ref.
(Lmols7h (mol L™ (K)
17.15 1,3-Cyclohexanedione, 5,5-dimethyl- — Continued
D,0 1.2x 108 310 CR/Ac32  A’=DPBF;used ky=1.5x10*s7);10,* from  89MO3%
pD=112 DOPA/H,0,.
17.16 Dichloromethane
CCl, 1.1x 103 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; used kg =32s7\.
17.17 Dichloromethane-d,
CCl, 53%10% 298 CP/LI-12 S = Benz[de]anthracen-7-one, phenalenone or 82E329
fluorenone; used kg = 32 s7L
17.18 1,1-Dimethylethyl methyl ether
CD,0D 4.1x10° CP/LI-12 S=RB;used kg=4.0x 1037, 92A386
(CH3);COCH; 4.1x10° PL/Ld-2 S=TFPP. Y2A386
17.19 2,2-Dimethylpropyl methyl ether
CD;0D 49x10° CP/LI-12 S=RB;used kg=4.0x 103577, 924386
(CH;);CCH,0CH; 2.9 % 10° PL/Ld-2 S=TPP. 92A386
17.20 1,4-Dioxane
cal, 7x10° PL/A’d-8 S=MB; A’=DPBF. 76F903
17.21 Disilirane, 1,1,2,2-tetrakis(2,4,6-trimethylphenyl)-
C¢Hg 6.4 x 10* CP/LI-12 S = TPP; k4 not given. 93F160
17.22 Docosanoic acid (Behenic acid)
CCly 1.1x10* MP/LI-12 S=TPP,used ky= 4257\, 83EA25
83F151
17.23 Dodecane
ccl, 1.1x10% (k) MP/LI-12 S="TPP; used k; =39 57L, 83E813
17.24 Dodecanvic acid
cal, 6.1 10° MP/LI-12 S =TPP;used ky=42s7L. 83E425
83F151
17.25 Dodecyl sulfate, sodium salt
H,0 (mic) 1.0x10° 313 CP/A’c-23 S =Py; A’ = DPBF; Q = NaNj; used k4 = 5.0 X 78A174
10° s7%; S and A’ solubilized in SDS micelles.
17.26 Dodecyltrimethylammonium chloride
H,0 (mic) 1.7x108 313 CP/A’c-23 S=Py; A"=DPBF; Q = NaNj3; used k3= 5.0 x 78A174
10°s™; S and A’ solubilized in DTAC micelles.
'17.27 Eicosanoic acid (Arachidic acid)
C¢Dg 1.2x 10 PL/Ld-2 S="TPP. 89A331
CCl, 1.0x10* MP/LI-12 S=TPP;used ky= 42571, 83EA425
83F151
17.28 Ethane, iodo-
CgHsBr/ <10° CP/A’c-23 § = A’ = Rub; No measurable effect. 767126
CH3COCH3 :
(67:33)
CgHsBr/ MeOH <10° CP/A’c-23 S = A’ = Rub; No measurable effect. 767126
(67:33)
CeH 2x10* PL/A'd-8 S=An; A’ = DPBF. 76F902
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TABLE 17. Rate constants for the interaction of singlet oxygen with miscellaneous substrates. — Continued
Solvent k B (kg/k) - T Method Comment Ref.
Lmol? s (mol L™) x)
129 Ethanol
; ccl, 2x10° PL/A'd-8 S=MB; A’ = DPBF. 76F903
4100 Ethylene-propylene-ethylidenenorbornene terpolymer

c-CgHyy 3.6 x 10% (k) 298 CP/Ac-17 S=A’=DPBF; used k' = 5.4 x 10* Lmol™ s™'; 84P629
[A] = 5 g/L, assuming that reaction is only at the
ethylidenenorbornene groups, k = 8.8 x 107.

4131 Formamide, N,N-dimethyl-

EtOH 3.0x 10% (k) CP/Pa-19 S = RB; used k; = 8.3 x 10*s7'; used k/k, (not ~ 75F655
reported); k, derived assuming a singlet oxygen
mechanism.

“§732  Fullerene-Cgy

C¢Ds 5%10° PL/Ld-2 S=TFP. 91E003

CCly 6.1x10* PL/Ld-2 S=A. Y3E091
733 Fullerene-C

CFs 3x 108 PL/Ld-2 S=A. 93E301
1734 Heptane

CCly/ MeOH (96:4) 4 x 10? PL/A’d-8 S=MB; A’=DPBF. 777162
:17.35 _Heptane, 3-methyl -

CCl/ MeOH (96:4) 6% 10? PL/A’d-8 S=MB; A’=DPBF. 777162
1736 Heiatane, 4-methyl -

CCly/ MeOH (96:4) 5x 10? PL/A’d-8 S=MB; A’=DPBF. 777162
37 37" Hexadecanoic acid

CeDg 1.2x10* PL/Ld-2 S=TPP. 89A331

ccl, 8.0x 10° MP/LI-12 S =TPP; used kg =42 s7%. 83E425

83F151
*17.38 * Hexanoic acid .

CeDs 56x103 PL/Ld-2 S ="TPP. 89A331

ccl, 39x10 MP/LI-12 S=TPP;used kg =425, 83E425

83F151
17.39° Malonic acid

D,0 4x 10 PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl a in .86F149
micelles contg. Triton X-100.

17.40 Methanol
Cccl, 3x10° PL/A'd-8 S =MB; A’=DPBF. 76F903
1741 5,8-Methano-[1,2,4]triazolo[1,2-a]pyridazine-1,3-dione, tetrahydro-2-methyl- _
CH,CL, 4%10* PR/A’d-8 S=An; A’ =DPBF. 79A457
17.42 Methyl esters of fatty acids from peanut oil
MeOH/ CHCl, 8x10% PL/L4A-2 S =ZnTPP. 91U181
(80:20)
1743 Methyl esters of fatty acids from soybean oil

MeOH 17 x10° CP/A’c-33 S=A’=Rub;used ky=14x10°sL ky=6x  91U201
107 L mot™! 7%,

MeOH/ CHCl, 3.6x10° PL/Ld-2 S =ZnTPP. 91U181

(80:20)
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TaBLE 17. Rate constants for the interaction of singlet oxygen with miscellaneous substrates. — Continued
No. Solvent k B (kg/k) - T Method Comment Ref.
(Lmol™ s (mol L7 (X)
17.44 Methyl esters of fatty acids from sunflower oil
MeOH/ CHCl, 9x10* PL/Ld-2 S =ZnTPP. 91U I8!
(80:20)
1745 4-Morpholineethanesnifonic acid (MES)
D,0 1.6 x 10* PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl ain 86F141
micelles contg. Triton X-100.
17.46 Oxadisilirane, 2,2,3,3-tetrakis(2,6-diethylphenyl)-
CeHg 8.4 x 10* CP/LI-12 S =TPP; ky not given. 93F160
90F241
1747 Oxadisilirane, 2,2,3,3-tetrakis(2,6-diisopropylphenyl)-
C¢Hg 7.1x10* CP/LI-12 S =TPP; kg not given. 93F160
90F241
17.48 Oxalate ion
D,C 2% 10* PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl ain 86F14Y
micelles contg. Triton X-100; counter ion K*.
17.49 Ogxirane, 2,3-diphenyl-, (E)-
CICF,CCLF 5.0%10° PL/Ld-2 S =DNT. 87A072
17.50 Pentane
ccl, 5.9x10° MP/LI-12 S =TPP; used kg =39 57\, 83E813
17.51 Pentanedioic acid, 2-oxo- (a-Ketoglutaric acid)
MeOH ~3x10° PL/A’d-5 S =MB; A’=DPBF. 79A386
17.52 Phosphoric acid, mono(2-amineethyl) mono(2,3-dihydroxypropyl) ester (Phosphatidylethanolamine)
cay, 10° MP/LI-12 S =PP; used kg =36 57, 79F463
17.53 Phosphoric acid, meno(2-dimethylammonioethyl) mono(2,3-dihydroxypropyl) ester (Phosphatidylcholine, Lecithin)
CCl, 10° MP/LI-12 S =PP; used k; = 36 57 79F463
D,0 (ves) 74x10° CP/Pa-15 S =RB; used kg = 1.8 x 10* s71; P = Lecithin 86N104
hydroperoxide; 0.05% egg yolk lecithin, ave.
MW per monomer = 750.
H,0 (ves) 7.5%10° CP/Pa-15 S =RB; used ky = 2.5 x 10° s71; P = Lecithin 86N104
hydroperoxide; 0.05% egg yolk lgcithin.
17.54 Phycol-400
D,0 2.4% 107 PI/TA2 S = RF, water-sol. TPP derivs., or Chl a in 86F149
micelles contg. Triton X-100.
17.55 Polycarbonate
CIL,Cl, 3.9 % 103 PL/Ld-2 S = Anor Ac. 26E884
17.56 Poly(ethylene glycol)
D,0O 4x10% PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl ain 86F149
micelles contg. Triton X-100.
17.57 Poly(methyl methacrylate)
CH,Cl, 22x10° PL/Ld-2 S=An. 86E809
17.58 Polystyrene
CH,Cl, 3.3x 103 PL/Ld-2 S=AnorAc. 86E884
17.59 1,3-Propanediol, 2-amino-2-(hydroxymethyl)- (Tris)
D,0 1.5x 10 PL/Ld-2 S = RF, water-sol. TPP derivs., or Chl a in 86F149

micelles contg. Triton X-100.
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TaBLE 17. Rate constants for the interaction-of singlet oxygen with miscellaneous substrates. — Continued
No. Solvent k Bkyk) . T Method ~  Comment Ref,
_@molls™ (mol L) X)

17.60 Propanoic acid, 2-oxq-3-phenyl- (Phenylpyruvic acid)

MeOH <7%10% PL/A'd-5 S§=MB; A’ =DPBF. 79A386
17.61 . 2-Propanol

ccl, 2x10° PL/A’d-8 $=MB; A’ =DPBF. 76F903
17.62 2-Propanol, 2-methyl- (fert-BuOH)

CcCl, 2x10° PL/A’d-8 S=MB; A’=DPBF. 76F903
17.63  Quadricyclane

CHCl, 48x10* CR/A’c-33 A’=Rubjused ky=1.7x10%s™ kyy=53%x107 81E003
L mol™! s°%; 10,* from DMNO,.

17,64 Singlet oxygen

CeFs 26x 107 PL/Ld-2 S = Chr; self-annihilation from high intensity 87F333
photolysis; M = lOZ*.
¢-CgHyp <4x107 PL/Ld-2 S = Chr; self-annjhilation from high intensity 87F333
photolysis; M = 10,*.
cCl, 1x10° PL/Ld-2 S = PAMPDME; [102*] estd. from sensitizer T9E846
) triplet concn.
0, 2x10° 77 PLLA-2 In liquid 30, & = (2 £ 0.6) x 10°. Emission is 82E575

monitored at 635 nm.

17.65 Soybean oil

CH,Cl, 1.4x10° 0.073 293 CP/Oc-15 S=Chl a; used kg = 1.0x 10%57%, 91U026
CH,Cl, 1.0x10° 0.11 298 CP/Pa-15 S = Chl a; used kg = 1.1 x 10* s™1; measured 91U180
: ) peroxide formation. 91U128
17.66 Stearic acid
" C¢Dg 12x10* PL/Ld-2 S =TPP. 89A331
- CCl, 9.0x 10° MP/LI-12 S =TPP;used kg =425~ 83EA25
83F151
17.67 - Tetradecanoic acid (Myristic acid)
CeDs 9.9x10° PL/Ld-2 S ="TPP. 89A331
17.68 Tetrahydrofuran
ccl, 2x10° PL/A’d-8 S=MB; A’=DPBF. 76F903
17.69 1,2,4-Triazolobenzo[1,3]cyclopropal1,2,3-cd]eyclopropal ghlpentalene, 1,2,5,6,6a,6b,6c,6d-octahydro-1,6{1’,2°}-4-methyl-3,5-dioxe-
CH,Cl, 1.0x 10° PR/A’d-8 S=An; A’= DPBF. 79A457
17.70 1,2,4-Triazolo[1,3]cyclopropa[1,2,3-cdjcyclopropal ghlpentalene, 1,2,5,6,6a,6b,6¢,6d-octahydro-1,6[1°2"]-4-methyl-3,5-dioxo-
CH,Cl, 34x10* PR/A’d-8 S=An; A’=DPBF. 79A457
17.71 Tributyl phosphite )
CH;COCH, CP/PaPa-17 S=RB;A’=(C,Hs0)sP; meas. k/k* =0.78. 747495
:17.72  Tricyclohexyl phosphite
CH;COCH; CP/PaPa-17  S=RB; A’ =(C,Hs0)sP; meas. k/k* = 0.60. 747495
17.73 Triethyl phosphite
CH,COCH; CP/Pa,Pa-17  S=MB; A’ =(CH;0)sP; meas. k/kA = 1.5. 747495
Cg¢Hg¢/ MeOH 2.5x107 CP/Pa-19 S =RB; A’ = Car; kg and ky not given. 747495
(80:20)

17.74 Trimethyl phosphite
CeHg 47x10* PL/L4-2 S=Ac. 89A099

1 Dhuve Cham Raf Data VUnl. 24. No. 2. 1995
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TaBLE 17. Rate constants for the interaction of singlet oxygen with miscellaneous substrates. — Continued
No. Solvent k B kg/k) T Method Comment Ref.
(Lmol™'s7h) (mol L) (K)
17.74 Trime'thyl phosphite — Continued
CgH¢/ MeOH 1.5%107 CP/Pa-19 S =RB; A"= Car; k4 and ky’ not given. 747495
(80:20)
C¢H¢/ MeOH 3.9x%10* PL/Ld-2 S=Ac. 89A099
(80:20)
CH;CN 6.6 x 10 PL/Ld-2 S=Ac. 89A099
CH,COCH;, 6.3x10* PL/Ld-2 S=Ac. 89A099
MeOD 27x 10 PL/L4-2 S=Ac. 89A099
17.75 Triphenylphosphine
CH,Cly/ MeOH 5x10° PL/A’d-5 S=MB; A’=DPBF. 87F655
(90:10)
CHCl 8.5 x 108 253 CP/A’c-33 S=A’=Rubjused ky=1.7x 10*s, ko =53x  82NO064
107 L mot~1s7L.
MeOH 6.0x 1073 293  CP/Oc-15 S=MB; E, =5.0 ki mol ™., 68F288
MeOH 50x107? 293 CP/Oc-15 S=RB;E,=59Kk] mol ™!, 68F288
17.76 Undecanoic acid
CeDs. 9.3x 10° PL/Ld-2 S = TPP. 89A331
17.77 Urea
H,0 283 CP/AC-17  S=RB;A’=BHMF; meas. k/kA = 1.1. 88R064
pH=70
17.78 Urea, allyl-
H,0 <2 x10% 298 CP/Oc-19 S = Phenosafranine; Q = NaN3; used kg =2.0x  78F020
pH=7.1 10 Lmol™ 574,
17.79 Valeric acid
CeDg 40x10% PL/Ld-2 S=TPP. 89A331
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