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C-C BOND CLEAVAGE IN THE INTERACTION OF ANTHRAQUINONE TRIPLET WITH TERTIARY ALCOHOLS AND
TERTIARY BUTYLBENZENE
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Central Research Institute for Chemistry of the Hungarian Academy of Sciences, H-1525
Budapest, P.0.Box 17, Hungary

Summary: In the photochemical reaction of anthraquinone triplet with both tertiary alco-
hols and tert.Bu-henzene in C H6 at A 2334 nm not only C-H (or 0-H) bonds but C-C bonds

are also broken, ylelding éHB’ and RIC(RZ)OH (or C6H5C(CH3%?radicals, at room temperature.

Wagner and Puchalski have shown, that in the photochemical interaction of aceto-

phenone triplet (TRO) with 1-phenylethanol (HROH) in C6H6 both o-CH and 0-H bonds are

broken, yielding alkoxy radicals, which may undergo B-scission.1 At the same time we have
found, that in the reaction of anthraquinone triplet (TQ) with HROH in the same solvent

at T2333 K both CH3 and C6H5CH(OH) radicals are formedz, that is, the photochemical C-C

bond cleavage cannot be a result of f-scission of alkoxy radicals exclusively.
In the present work we report results on the photochemical interaction of TQ with

a number of alcohols in C6H6 at room temperature in the ptesence of 2,6-dibromonitroso-

benzene (DNB) used as an excellent spin trap for both alkoxy and C-centred radicals.3’4

. . . . T R
Furthermore, products in the photochemical interaction of "Q with ethylbenzene, cumene

and tert.butyl-benzene in the same solvent are also summarized. Measurements have been

carried out in the absence of 02. The incident light intensity was maintanined at 10_4
-1

mol photon 1“15 measured by using potassium ferric oxalate act;inometer.5 Experimental

details have been described earlier. -3 Deaereated solutions were directly illuminated in
the ESR cavity at A 2334 nm. Nitroxyl radicals detected in the TQ—alcohol (or aromatic
hydrocarbon) systems are listed in Table 1. It can be seen, that in the reaction of TQ
with CZHSOH’ n-propyl and i-propyl aleohols as well as with ethylbenzene and cumene the
a-CH bonds are broken and primary C-centred radicals trapped by DNB, while a number of
further radicals were also detected during the photochemical interaction of TQ with ter-
tiary butyl-benzene or with tertiary alcohols. According to the data of Table 1 not only
TRO (as suggested by Wagner and Puchalski)1 but also TQ abstracts hydrogen from OH
groups of alcohols, yielding HRé (from HROH) or CH3C(CH3)26 (from tert.Bu CH).
Furthermore, rupture of C-C bonds was observed In the reaction of TQ with tert.
Bu 0@ - and cumylalcoho% - as well as with tert.butyl-benzene yielding R1é(R2)OH or
C6HSC(CH3)2 as well as CH3
kcal/mol,” that is, the T-T energy transfer from the lowest triplet state of Q to the

radicals. The energy of the lowest triplet state of Q is 62.5

triplet states of tertiary alcohols and tert.butyl-benzene would be substantially endo-

: 7
thermic, ’

It has been suggested, that the Norrish type I cleavage occurs in a two photon

B

reaction at room temperature. Reexcitation by absorption of a second photon leads to
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Table 1

Nitroxyl radicals obtained by spin trapping of free radical intermediates by 2,6-
dibromonitrosobenzene in the photochemical interaction of anthraquinone triplet with al-

matics in CgH

at 298 K in the absence of oxygen.

cohols agg aro 1 -1
[Ql,=107" M, [DNB] = 7¢1075 M, 12334 nm, I;= 10~% mol photon 17 s
Alcchol or Conc. Trapped Hfs constans (mT)
hydrocarbon M Radicals ay 3y
€ H ~0R i ca3éﬁog 1.321 0.843
CH,CH,CH,, 00 1 CH,,CH,, CHOH 1.32 0.68
CH ,CH(CH.) OH 1 (CH,) ,COH 1.34 -
CH,-R, 1.316 0.92+0.2
(CH,) 5C-OH i CH, 1.32 1.29
(CH3)390' 2.65 -
(CH,) ,COH 1.32 -
C¢H-CH,CH, 1 CHCHCH, 1.30 0.54
CGHSC(CH3)2—H 1 CGH5§(CH3)2 1.38 -
CGHSC(CH3)ZOH 1 CGH§C(CH3)OH 1.38 -
R,~CH, 1.32 0.89
cﬁnsc(cu3)3 1 06HSC(CH3)2. 1.30 -
€ i1 CH CH, )0 : c6nsgﬁ(CH3)0 2.7+0.2 -
C6H5CH(OH) 1.334 0.68

the upper triplet state possessing more than sufficient energy to facilitate the bond

cleavage. Due to the energy requirements of the photochemical interaction of TQ with ter-

tiary alcohols, as well as with tert.Bu-benzene a two photon process

7
’" cannot be ex-—

cluded at room temperature. It is worth mentioning, that at low temperature (77 K) the

C~C bond cleavage of tert.Bu-alcohol has been supported by Terenin et a16’7 in the re-

action of a number of various triplets with this alcohol.
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