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Photochemical properties of photoindueeéond dissociation ip-benzoylbenzyl phenyl sulfide (BBPS) in
solution were investigated by time-resolved EPR and laser flash photolysis techniques. BBPS was shown to
undergo photoinduced-bond cleavage to yield thebenzoylbenzyl radical (BBR) and phenyl thiyl radical
(PTR) at room temperature. The quantum yield,() for the radical formation was found to depend on the
excitation wavelength, i.e., on the excitation to the excited singlet statesdS3 of BBPS; ®,,(S;) = 0.65
and®.,(S;) = 1.0. Based on the CIDEP data, these radicals were found to be produced via the triplet state
independent of excitation wavelength. By using triplet sensitization of xanthone, the efficengyof the

C—S bond fission in the lowest triplet state;{ Df BBPS was determined to be unity. The agreement between
D.(S1) andoyag Values indicates that the-€S bond dissociation occurs in the State via the Sstate due

to a fast intersystem crossing from the t6 the T, state. In contrast, the wavelength dependence of the
radical yields was interpreted in terms of the-& bond cleavage in the, State competing with internal
conversion from the Sto the S state. The smaller value @,,(S;) than that of®,,(S,) was proposed to
originate from the geminate recombination of singlet radical pairs produced by the bond dissociation via the
S, state. Considering the electronic character of the excited and dissociative states in BBPS showed a schematic
energy diagram for the-bond dissociation of BBPS.

Introduction reported. By means of product analysis, Wagner et al. studied
. photodecomposition mechanismspafialobenzophenones origi-
Atron;atlc cart;lonyl %ompounéjsl, su;:hd_asé btenzo%henton% at?]dnated from the halidecarbon bond cleavage when the
?nceecﬁgniesrr]r?n:f b?:l/gleci?;r erwoio)i:hselr;igl cr)oéjensseer: ?nn Con_eformation of the benzoylbenzene radical was expected. Necker
b P et al. studied photodecomposition processeembutyl aroylp-

densed phase such as H-atom, electron and energy tranSfe(rarbenzoates and observed the formation of the benzoylbenzene
reactions since they are essential processes in photochemistr y

and photobiochemistry-3 The photophysical processes of Yadical by means of the ultrafast transient spectrosédpy.

benzophenone are well understood through pico- and nanosec_Recently, two-color two-laser flash techniques were successfully

ond time-resolved measuremefitShe energy level of the  2Pplied to cleave carberoxygen and carbossilicon bonds of
lowest excited singlet statey@®,7*) is very close to that of the ~ 2€nzophenone derivatives which are inert to one-photon excita-
second lowest excited triplet state; (f,7*), X which provides ~ tion® In our previous papers, by using chemically induced
a fast intersystem crossing, according to the El-Sayed rule, todynamic electron polarization (CIDEP) and laser photolysis
produce the lowest excited triplet statg(T;z*) within 10 ps# techniques, a new-type photoinduced homolytic bond cleavage
Therefore, the T state is usually reactive for bimolecular ~Which occurs neither at the nor 3 positions, but at the position
reactions via a diffusion process in solution. A large number of far of a carbonyl group, i.e., the position, in benzophenone
studies on bimolecular reactions of triplet benzophenones in derivatives was reporteéd?>w-Bond cleavage of benzophenone
solution have been performéd36-8 derivatives having €S, C-Cl, and C-Br bonds was charac-

On the other hand, as a unimolecular photoreaction of terized to occur mainly in thei{n,7*) state. In general, for the
aromatic carbonyl compounds, photoinduced bond cleavage,occurrence of bond dissociation in excited states, the enthalpy
namely, Norrish type | and Il reactions where carbgarbon of the cleaving bond must be smaller than the excited energy
bond fission occurs at the and 3 positions of the carbonyl,  of the reactive excited state. The estimated bond enthalpies for
respectively, has been widely subjecteé? However, little the breaking &CI, C—S, and C-Br bonds in the benzophenone
photochemical investigation of bond dissociation in benzophe- derivatives were smaller than the corresponding triplet ener-
none derivatives where and/3 bonds are both absent has been gies242> whereasp-hydroxymethylbenzophenone having an
enthalpy for the €O bonding larger than the triplet energy

*To whom correspondence should be addressed. E-mail: was indeed inert to photoexcitatiéh.Interestingly, with a
ya’l‘éﬂ%ﬁ*fﬂ};?&;’;;?@“'ac'jp' benzophenone having the-®r bond, the §n,7*) state was

! also shown to be reactive for cleavage’® It seemed that the
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8 Adam Mickiewicz University. spin multiplicity and electronic character of the excited states
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reactive forw cleavage may be closely related to the breaking 3
bond enthalpy and nature of dissociative energy potentials.

In the present work, based on CIEDP and transient absorption
measurements, we show a reaction profile of photoinduced
w-bond dissociation ip-benzoylbenzyl phenyl sulfide (BBPS)
which provides a clear dissociation yield dependence on the
excitation wavelength. The novel wavelength dependence was
interpreted by considering the-cleavable 7,7*) state of
BBPS competing with an internal conversion from thet&

the S state, in contrast to the efficiently dissociativg(i,z*) 0 . . 0
state. 300 400 500 600

Wavelength / nm
Experimental Section Figure 1. Absorption spectra of BBPS in ACN at 295 K and a

] ) phosphorescence spectrum of BBPS in a mixture of methanol and
p-Benzoylbenzyl phenyl sulfide (BBPS) was synthesized by ethanol (1:1 v/v) at 77 K.

the reaction ofp-bromomethyl benzophenone (Aldrich) with
thiophenol in the presence of,€O; in acetone. BBPS was
purified by repeated recrystallizations from hexane. Acetonitirile (a)
(ACN), methanol, ethanol, and butyronitrile were distilled for 0.1F
purification. Diethyl ether (spectroscopy grade, Kanto) and
isopentane (spectroscopy grade, Fluka) were used as supplied.
ACN and butyronitrile were used as the solvents at 295 K,
whereas EPA (diethyl ether-isopentane-ethanol, 5:5:2 v/v/v) and
a mixture of methanol and ethanol (1:1 v/v) were used as
matrixes at 77 K. Absorption and emission spectra were
recorded on a U-best 50 spectrophotometer (JASCO) and a
Hitachi F-4010 fluorescence spectrophotometer, respectively.

Time-resolved EPR measurements were carried out by using
an X-band EPR spectrometer (Variar-EO9E) without mag- o SO
netic field modulation as reported previousThird harmonics 900 400 500
(355 nm) of a Nd:YAG laser (Continuum Minilite, 6mJ, 15 Hz) Wavelength / nm
and a XeCl excimer laser (Lumonics HyperEx 400, 10 Hz) were Figure 2. (a) Transient absorption spectra observed at 500 ns after
used as pulsed light sources. Sample solutions for the CIDEP266 nm laser pulsing in an ACN solution of BBPS at 295 K. (b)
measurements were constantly deoxygenated by argon gaé?eference absorption spectra of BBR (solid line) and PTR (broken line)
bubbling and flowed into a quartz cell in the EPR resonator. n ACN.

All of the samples for transient absorption measurements were
degassed in a quartz cell wia 1 cmpath length by several
freeze-pump—thaw cycles on a high vacuum line. The con-
centration of BBPS for direct laser photolysis was adjusted to
achieve the optical density at the excitation wavelength (266
or 355 nm) being ca. 0.7 in ACN. Transient absorption
measurements were carried out at 295 K unless noted, or in th
temperature range betweer22 and 57°C. The temperature
of the sample in a quartz dewar was kept with hot water (
295 K) or a mixture of methanol and liquid nitroger 295 K)
within a precision of£0.5°C during the measurement. A XeCl
excimer laser (308 nm, Lambda Physik, Lextra 50) and third
(355 nm) and fourth harmonics (266 nm) of aNYAG laser
(JK Lasers HY'5QO; pulse width 8 ns) were F‘?ed as light SOUTCeS isanisol (TA). The molar absorption coefficier) ©f BBPS
_for flash photolysis. The number of the repetition of laser pulsing at 266 nm was 20 000 dhmol-1 cm-1, whereas those of MBP
in a sample was less than four pulses to avoid excess eXposure, .+ TA were 17 300 and 2800 drmol-X cm-t at 266 nm
The (_jetails of the_detection system for the time profiles of the respectively. A sum of values of MBP and TA at 266 nm ’is
transient absorptlo_n have been reported el_sevxﬂi’eféhe close to that of BBPS, indicating that electronic conjugation
transient data obtained by laser flash photolysis was analyzedbe,wveen the benzoylbenzyl and phenyl thiyl moiety in BBPS

by using the least-squares best-fjtting method. The transientis appreciably negligible. Therefore, it can be considered that,
absorptlon_ spectra were taken with a USP-554 system from upon 266 nm photolysis of BBPS, the benzoylbenzyl moiety
U_nlsoku with which one can take a transient absorption spectrum mainly absorbs the light. Figure 2a shows a transient absorption
with one-shot laser pulse. spectrum observed at 100 ns after 266 nm laser pulsing in the
degassed ACN solutions of BBPS at 295 K, whereas Figure 2b
displays reference absorption spectra of phieenzoylbenzyl

Figure 1 shows absorption and phosphorescence spectra ofadical (BBR) having a molar absorption coefficieat ¢f 7600
BBPS in ACN at 295 K and in a glass matrix of a mixture of + 400 dn® mol~* cm~! at 320 nm*and the phenyl thiyl radical
methanol and ethanol (1:1 v/v) at 77 K, respectively. (PTR; e = 2000+ 100 dn? mol~* cm™! at 450 nm)®

The profiles of both spectra are similar to those of benzophe- The obtained transient absorption spectrum can be reproduced
none. The absorption band at 260 nm having a molar absorptionby using those of BBR and PTR in a 1:1 concentration ratio,
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coefficient of the order of 20dm?® mol~* cm~* can be classified
to be the g, 7*) absorption band, whereas that at 350 nm
can be assigned to the(8, 7*) band. It was confirmed that
the phosphorescence excitation spectrum of BBPS agreed well
with the corresponding absorption spectrum. The energy level
of the lowest triplet (T) state of BBPS was determined to be
€68.4 kcal mot from the phosphorescence origin, which is close
to that of benzophenone (69.1 kcal mYl28 From the similarity
in vibrational structures of the phosphorescence spectrum of
BBPS to those of benzophenone, it is inferred that the electronic
character of the Tstate of BBPS is of m*.

The absorption spectrum of BBPS was almost the same as a
superposition of those gf-methylbenzophenone (MBP) and

Results and Discussion
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indicating that BBPS undergoes photoindueetiond dissocia-
tion to produce BBR and PTR.

OLO0 ——

BBR

Upon 355 and 308 nm laser photolysis of BBPS in ACN, it
was confirmed that a transient absorption spectrum of PTR
appeared. Observation of BBR in transient absorption at 320
nm was impossible due to the large ground-state absorption of
BBPS in the wavelength region shorter than 350 nm.

The quantum yield®,,q) of the radical formation upon laser
pulsing of BBPS was determined with the use of eq 1

v

PTR

-0

rad

% 1)
whereAAyso, €450, andlapsare respectively the absorption change
at 450 nm due to radical formation at 100 ns after laser pulsing,
the molar absorption coefficient of PTR at 450 nm (200 dm
mol~t cm™1),2% and the number of the photon flux of a laser
pulse at the excitation wavelength. The quantitylgf was
determined by using the absorption of triplet benzophenone (BP)
in ACN as an actinometé&t

-1, -1
APAysEaso abs

BP
|

BP_ BP
AAT" = e Digcl s

(2)
where AAY", 27 and @ are, respectively, the initial absor-
bance at 525 nm for the formation of triplet benzophenone
obtained immediately after laser pulsing, the molar absorption
coefficient of triplet BP at 525 nm in ACN (6500 cfnmol~!
cm™1),%1 and triplet yield of benzophenone (133)By using

egs 1 and 2, théyqvalues were determined to be 0.69.03,
0.64+ 0.03, and 1.0t 0.03 upon 266, 308, and 355 nm laser
photolyses, respectively. The wavelengths of 266 and 308 nm
are located in the Sabsorption band of BBPS, whereas 355
nm light is absorbed by the, ®and. The obtained results clearly
indicate that the®.yq value does depend on the excitation
wavelength or absorption bands of BBRB{(S;) = 0.65 and
Da(S1)) = 1.0). It was confirmed that thé@,,(S;) and @ra¢

(Sy) values are independent of the ambient temperatures from
—22 to 57°C.
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Figure 3. Time-resolved EPR spectrum obtained at 500 ns after 355
nm laser pulsing in the butyronitrile solution of BBPS (0.1 moldm

at 295 K (upper) and the simulated one (lower) with the splitting
constants shown herein.
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Figure 4. Transient absorption spectra obtained at 100 ns (red line)

and 720 ns (blue line) upon 355 nm laser photolysis of a XT (0.01

mol dm3)/BBPS (8.0x 1074 mol dn3) system in ACN. Inset; a
temporal absorbance change at 625 nm for triplet XT.

400 700

and PTR, obtained in the nanosecond time domain are generated
via the triplet state of BBPS independent of the photoexcited
absorption bands (and ).

To investigate photochemical profiles in the triplet state of
BBPS, triplet sensitization by using xanthone (XT) was carried
out by transient absorption measurements. The triplet energy

Figure 3 shows the time-resolved EPR spectrum observed atof XT (74.0 kcal mot?1)?8 larger than that of BBPS (68.7 kcal

500 ns after 355 nm laser pulsing in a butyronitrile solution of
BBPS (0.1 mol dm3) at 295 K and simulated one.

The CIDEP spectrum with the triplets of triplet was well
reproduced by the computer simulation witg @alue of 2.0026
and the splitting constants aff(CH,) =1.537,a"(o-H) = 0.467
anda(m-H) = 0.176 mT for BBR (see inset in Figure 3). The

mol~Y) enables efficient triplet energy transfer. Transient
absorption spectra at 100 and 720 ns after 308 nm laser pulsing
in a XT (0.01 mol dnT3)/BBPS (8.0x 1074 mol dnv3) system
is shown in Figure 4.

The transient absorption at 100 ns is due to triplet3XThe
intensity of the absorption at 625 nm for triplet XT decreases

EPR parameters obtained are close to those of the BBR reportedvith a first-order rate of 1.0« 107 s7%, giving the absorption

previously &7%(CH,) = 1.52,a"%(o-H) = 0.50,a"(m-H) = 0.175
mT, andg = 2.0029)?> Therefore, the hyperfine structure
observed is shown to arise from BBR produced upehond

spectrum of PTR at 720 ns. These observations indicate that
the C-S bond cleaves in the triplet state of BBPS immediately
after triplet energy is transferred from triplet XT to BBPS. The

cleavage of BBPS. The counter radical, PTR was hard to detectobserved ratek{ysg for the decay of triplet XT are plotted as

in fluid solutions, presumably, the EPR signal of PTR may show
remarkable broadening due to the sporbit interaction. Quite

a function of the concentration of BBPS, [BBPS] in Figure 5a.
Since the plots give a straight line, tkgsqcan be formulated

the same CIDEP spectrum was obtained upon 308 nm laserby

excitation. The net-emissive CIDEP spectrum observed due to
the triplet mechanism clearly suggests that the free radicals, BBR

Kobsa = Ko 1 K [BBPS] ®)
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Figure 5. (a) Rate Konsg for the decay of triplet XT plotted against
[BBPS] upon 355 nm laser photolysis in XT (0.01 mol tiBBPS
systems in ACN at 295 K. (b) Plots of the quantum yiel@s{) for
radical formation vs [BBPS] upon 355 nm laser photolysis in XT (0.01
mol dnT8)/BBPS systems in ACN at 295 K. The solid curve was
calculated by eq 5.

wherekg andkg respectively represent the decay rate of triplet

XT in the absence of BBPS and the rate constant for quenching

of triplet XT by BBPS. From the intercept and slope of the
line, the values ok, andky were determined to be 3.% 100
stand 8.6x 10° dm® molt s

The quantum vyield @) for the formation of BBR and
PTR from BBPS upon triplet sensitization was determined by

-1 -1
APysfaso abs

sens__
cI)rad -

“4)
whereAAysp andeyso are the maximum absorption change due
to the formation of PTR at 450 nm and the molar absorption
coefficient change of PTR at 450 nm (2000%dmol~1 cm™1).2°
The value oflaps at 355 nm was determined by eq 2. The
obtained values ofb;-;°for the XT-BBPS system are plotted

as a function of [BBPS] in Figure 5b. Thé ° value
increases nonlinearly with increasing [BBPS]. On the other hand,
the ®;5 °value is related with the kinetic parameteigandk,

by

sens__
rad

ky(BBPSltafitrer @isclky + ky[BBPS])  (5)
whereaggr, arer, and @i are the efficiencies for the radical
formation in the triplet state of BBPS and triplet energy transfer
from triplet XT to BBPS, and the triplet yield of XT (1.6§,
respectively. By best-fitting eq 5 to the experimental values of
@ *with the use of thek andk, values obtained above, the
product value ofyaq andarer was obtained to be 1.4 0.05.
This value indicates that those af,g and aet are both close

to unity. The quantum yield®,.(S,)) of radical formation upon

Yamaiji et al.
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Figure 6. Plots according to eq 7 for quenching of triplet BBPS by
1-methylnaphthalene (MN).

absorption having the maximum absorption at 417 nm due to
triplet MN can be readily detected as a consequence of triplet
energy transfer from triplet BBPS according to eq 6

Ky

—

’BBPS*+ MN — BBPS+ 3MN*

(6)
The absorbance at 417 nmyA417) of triplet MN produced by
triplet energy transfer is related to the Steiplmer constant
according to eq 7

AA417_1 =kt L.L.T[MN] - (7)

wherekg, 77, andk are respectively the quenching rate constant
of triplet BBPS by MN, the lifetime of triplet BBPS, and a
constant incorporating experimental factors as well as the molar
absorption coefficient of triplet MN. Figure 6 shows the plots
of the reciprocal oAA417 obtained by 355 nm laser photolysis
of a BBPS (6.1x 10~ mol dnm?)/MN system as a function of
[MN] L.

The plots give a straight line, giving an intercept of 7.52 and
a slope of 2.23 mol dn¥. Thus, the SternVolmer constant
(kqzT) is determined to be 3.37 drmol 2. By using thek, value
obtained for the quenching of triplet benzophenone by MN in
ACN (8.4 x 10° dm® mol~! s71),33 the 71 value is determined
to be 400 ps, which is shorter than thosepahercaptometh-
ylbenzophenone (1.8 r#é)and p-chloromethylbenzophenone
(1.1 ns)?> whose triplet states are both reactive forbond
dissociation at room temperature. We have determined the
guantum yield of the €S bond dissociation via the, Btate of
BBPS to be 1.0 at 295 K. Thus, the rakgg(T4), for the CG-S
bond cleavage leading to the radical formation is estimated to
be 2.5x 10° s7! by using eq 8

kais(T) = (I)disT{1 ®)

The enthalpy of the €S bond of BBPSD(C—S), was obtained
on the basis of the heat of formation:H) for BBPS, BBR,
and PTR computed by using a semiempirical PM3 program
contained iNMOPAC'97, beingA:H(BBPS)= 45.9 kcal mot?,

355 nm laser photolysis has been determined to be unity. The A 1y(BBR) = 42.1 kcal mot?, andAH(PTR)= 56.1 kcal mot?

agreement of the determined,y value with that of®,(S)
indicates that the cleavage of the-6 bond upon the sShand
excitation of BBPS proceeds in the $tate produced by an
efficient intersystem crossing from the Sate having a quantum
yield (®sc) of unity.

The lifetime of triplet BBPS at 295 K was estimated by means
of a Stern-Volmer type analysis, employing 1-methylnaphtha-
lene (MN) as a triplet quencher for 355 nm laser photolysis of
BBPS in ACN. This method has been widely used for
characterizing short-lived triplet stat&§:14¢.15The transient

The D(C-S) value is calculated to be 52.7 kcal mbby using
eq9

AH(BBPS)= AH(BBR) + AH(PTR)— D(C-S) (9)

The obtained value d(C—S) is substantially smaller than that
(60.9 kcal mot?) of p-mercaptomethylbenzophenone (MMEP).
This may be due to the stabilization energy enhanced from
delocalization in PTR. The efficiencyig) for o dissociation
of triplet MMBP was reported to be ca. 5 which is half
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SCHEME 1: Energy Diagram of Photoexcited BBPS Including the C-S Bond Cleavage Processes.

A I(0, 6%)

Energy
//
/7

®S)=10;

Si(n, *) —= Ty(n, w*) =3 (x, 6%)

D(S,) = 0.65; Sy(m, w*) == ! (0, 6%)

Si(n, m*) —» Ty(n, n*) = 3 (m, %)

BBR + PTR

355 nm

266 or 308 nm

S, (BBPS)

\\I\ D(C-S)

Reaction Coordinate

smaller than that for triplet BBPS. From the relationship between potential surfaces for BBPS decomposition would not interact

D(C—S) anday,g it is inferred that thew-cleavage efficiency

with that of the $ state, resulting in the absence of-6

increases with a decrease of the bond energy. In contrast todissociation in the Sstate.

MMBP, although the bond enthalpyD(C—Br) = 53.0 cal
mol~1)25 for w fission of the C-Br bond in p-bromomethyl-
benzophenone (BMBP) is close to D{S) for BBPS, thenaq
(0.53%5 for BMBP is half as large as that for BBPS. It is
noteworthy that they-dissociation efficiency in the triplet state

The ®,,4 value for decomposition of BBPS was found to
depend on excitation wavelength based on the fact thabthe
(S2) (= 0.65) was smaller than th,,(S;) (= 1.0). The CIDEP
signal patterns obtained upon excitation of theaBd S bands
indicate that the free radicals obtained in the nanosecond time

seems to depend on not only the bond energy but also thedomain were produced by cleavage of the€bond in the T

leaving groups.

state which must be formed via the State. If the quantum

Based on the obtained results, a schematic energy diagramyield of internal conversion from the;$o the § state is unity,
of photoexcited BBPS is depicted in Scheme 1 including the the ®,,(S;) would have the identical value with that @far

C—S bond cleavage processes.

(S1). The residual yield (1— ®;a(S)) should be due to

Since the absorption and phosphorescence spectra of BBPSjeactivating channels which compete with the internal conver-
are similar to those of benzophenone, electronic character,sjon from the $to the S state. We propose that a plausible
ordering, and energy levels of excited states of BBPS seem toprocess is the €S bond dissociation in the,Gr,7*) state
be similar of those of benzophenone. The dissociation profile readily correlated with a dissociative singleto* potential
in the excited states of BBPS can be interpreted to be a thermallywithout thermal activation, which leads to the formation of
activated crossing with dissociative potential surfaces leading singleto radical pairs in solvent cage$BBR + PTR)age The

to free radical$? The electronic configurations of the pertinent
dissociative potentials are of,0* and 7%, and the energy

singlet pair readily undergoes geminate recombination forming
the parent molecule. The half-lifetime of geminate recombina-

level of the former would be located lower than that of the latter tion, e.g., for PTR, was reported to be ca~HD ps in solutior#®
at a reaction coordinate. According to a crossing rule, excited Therefore, the geminate recombination between BBR and PTR

states ofr,7* would correlate with as,0* state which leads to
a pair ofo radicals, whereas those of#,would interact with
a m,0* state3® With respect to BBPS, theh*) interacts
with a tripletsr,o* potential for the C-S antibonding without
an apparent activation energy sinde,(S;) was found to be
independent of the ambient temperature. When th& ®ond
dissociates in the triplet state of BBPS, a triptet radical pair,
3(BBR + PTR)age of BBR and PTR may be initially produced

would be an event during the laser pulse duratie® (s) in

the present system. The residual yield<{1d,,(S;)) of 0.35
would be responsible fap dissociation in the Sstate followed

by the geminate recombination. The dissociation rkig($;))

in the S state would be as large as that of internal conversion
from the S state to the T state being in the magnitude of 0
s~ It is noteworthy that thés(S;) is substantially larger than
that kgis(T1) = 2.5 x 10° s71) in the T, state. The difference in

in a solvent cage according to the spin conservation rule. Thethese cleavage rates may be attributed to that of electronic
triplet radical pair escapes from the solvent cage without character and spin multiplicity of the crossing potential surfaces.
geminate recombination which requires that the spin-multiplicity

of the radical pair is changed from triplet to singlet via ~gnclusion

intersystem crossing, resulting in efficient formation of free

radicals, BBR and PTR, since the rate of escaping from the By means of time-resolved EPR and laser flash photolysis
solvent cage is considered to be much larger than that of techniques, BBPS was shown to undergdond cleavage to
intersystem crossing at 295 K. From the agreement betweenyield BBR and PTR at room temperature in solution. Thgy

rad @and P a((Sy) being unity, the quantum yield for intersystem  value was found to depend on the excitation wavelength. CIDEP
crossing from the §to the T, must be unity. This photophysical  signals originated from BBR formation via the triplet state were
property of BBPS is similar to that of benzophendrigaus, obtained upon both the,&nd S bands excitation. By using
the lifetime of S(n,7*) of BBPS would be as short as that of triplet sensitization of xanthone, the efficienoy,g, of the C-S
benzophenone (10 p&)The S(n,7z*) state of BBPS is found bond fission in the Tstate of BBPS was determined to be unity.
to be inefficient forw cleavage. Due to the fast intersystem The agreement betwea@b,(S;) anda,aq values indicates that
crossing of §n,7*) in BBPS (~10' s™1), any singletr,0* the C-S bond dissociation occurs in thg $tate via the §
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state due to a fast intersystem crossing from théoShe T,
state. In contrast, the cleavage of the &€bond upon excitation
to the $ state was concluded to be competition with internal
conversion from the So the S state. The excitation wavelength
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character and spin multiplicity of the excited state and correlat-
ing dissociative potential surfaces. The smaller bond energy at

C., Netto-Ferreira, J. C.; Wintgens, ¥..Photochem. Photobiol. A: Chem.
1991, 59, 265.
(15) Leigh, W. J.; Banisch, J.-A. H.; Workentin, M. $. Chem. Soc.,

the w position than the triplet energy is indeed necessary for chem. Commuri993 988.

occurrence ofy dissociation, but the radical yields via the triplet

state seem to be dependent not only on the bond energy valu€h

but also on the kind of leaving groups. By knowing these

photochemical properties, we may be able to design a ben-

zophenone derivative having a useful leaving group atahe

position in the role of a good photoinduced radical generator.
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