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The photoreductio” of aromatIc ketonu mrmally occun via the iotermedtrcy of an n. n* triplet state 

( 1) although in certain uses the reduction can proceed via . tr. 8. triplet state ( 2 ). The photoreactive triplet 

state may not necurrdly be the lowest ettergy state of the triplet manifold. In the case of 9-anthraldehyde the 

trlplec rate of lowest energy is II. II* in character ( 3 ) and nm-reactive with respect to photoreduction ( 4 ). sod 

it has been deduced ( 4 ) that the higher energy photoreact& state It “,,,* in character. 9-amhtaldehyde is 

photoreduced in the presence of toluenes ( 4). md the results given belaw for comparative reducdom i” toluenw 

provide further evidence that the photoreactive state is II, n* in character. 

Comparative experiments were perfmned by irradiating at 366nm sealed. dcgassed solutions of 9-anthraldehyde 

( 0. 01M ) and toloene or substltutrd toluen ( 0.1 - 0.5M ) in belume. The photolysis wete carried out i” a” 

rppuatle previously desbrlbed ( 5 ) and the qwMUm fields for the photoreduction of 9-anthtaldehyde by toluene. ao, 

and by subrtitutcd tolucnes. a. were calculated after allowance had been made for the consumption of 

9-antbrrldehyde by photo-dimeriration and for th% different numbers of ’ reactive ’ prorom in the toluener used. 

The plot of loglo O/ o o against the Emmett o+ co”ata”ts for the substituents is shown in Fig. 1. 

The value for rhe reaction co”sta”t p+ derived from the straight line plot is -1.31. This value is to be 

compared with the cotresponding value ~4 -1.16 for the photoreactive triplet state of benzophenone ( 6 ). Since it 

ha been well establisbcd that the photoreactive triplet state of benzophcnone is n. IT’ in character. the similarity 

between two values indicates that the reactive triplet state of 9-anthraldehyde is also n. n ’ in character. 

It is to be expected that the n. n l triplet states of 9-anthraldehyde and behzophenone would have similar 

electmnegativities. and hence the slightly larger negative value of D + for the triplet state of 9-anthraldehyde may 

reflect a decrca&d reactivity of this triplet state as cornpared to that of benwphcmne. This would be in accord 

with the lower energy ( 58 - 64 K&/mole ) of the tdplet state of anthaldehyde ( 4 ) compared to the higher 

energy ( 69 Kcal/mole ) of the triplet state of benmphetkx~e ( 7 ). 




