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In previous papers of the series, we have reported that photocycloaddition 

takes place when thiobenxophenone is irradiated with light in the presence of an 

olefin or acetylene (1). In order to extend the scope of the reaction, it will 

be interesting to study whether thiobenzophenone reacts with carbon-heteroatom 

multiple bonds. 

In this communication, we wish to report photocycloaddition of thiobenzo- 

phenone to carbon-nitrogen double bond of imines. So far we know, no claim 

has been reported on analogous reactions with ketones (2). 

A mixture of thiobenzophenone in benzaldehyde N-methylimine was irradiated 

under an atmosphere of argon with light of 3150 i from a 45CW high-pressure 

mercury lamp. After decolorization of thiobenzophenone, the mixture was frac- 

tionated with column chromatography on silica gel affording colorless crystals 

of I, II, and benzophenone in 48, 19, and 31 ;6 yield, respectively, along with 
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sulfur-containing red oil, the structure of which is not yet known. The same 

reaction proceeds when the mixture is irradiated with light of 5890 i from eight 

60~ sodium lamps that are arranged in merry-go-round style. It has been confirm- 

ed that benzophenone comes from benzophenone N-methylimine, III, by catalytic 

hydrolysis on silica gel: an nmr spectrum of the reaction mixture shows an intence 

signal at b (C!Xl3, IMS) 3.23 due to methyl protons in III; III can be isolated 

by direct distillation of the reaction mixture ; quantitative amount of benxo- 

phenone is eluted when III is subjected to colon chromatography on silica gel; 

there is no carbonyl signal in the it spectrum of the reaction mixture. 

Structures of I and II have been elucidated by the following evidence (3): 

I. mp 178 - go (decomp changing color to red): nmr b (C3C13, TMS) 2.04 (a, 

3H), 5.48 (s, lH), 5.95 (s, 2H), and 7.20 - 8.20 (m, 15H): mass (m/e) 363 (M+), 

241, 209, 194, 180, and 121. 

Reductive desulfurization of I with Raney Ni (W-2) resulted in the formation 

of toluene (18 %), stilbene (18 %), dibenzyl sulfide (6 X), dibenzyl methylamine 

(6 %), and benzaldehyde N-methylimine (6 %). 

II. mp 158 - 60' (decomp changing color to blue): rrmr b (CDC13, TMS) 2.09 

(s, 3H), 5.66 (s, 2H), and 7.20 - 8.19 (m, 20H): mass (m/e) 320 (M+ - PhCH=NCH3), 

288, 276, 241, 198, and 121. 

Treatment of II with Raney Ni afforded diphenylmethane (4 %), stilbene (19 X), 

1,2_diphenylethane (3 %), 1,1,2,2-tetraphenylethane (13 %), and benzaldehyde 

N-methylimine (28 %). 

Thiobenzophenone also undergo photocycloaddition with benzophenone imine or 

benzophenone N-methylimine on irradiation with light of 3150 i yielding IV in 7 

or 10 % yield, respectively. However, light of 5390 i is not practically effec- 

tive to this reaction probably because of low quantum efficiency (4) and low 

intensity of the light. 

Since light of 5890 i is effective to the photocycloaddition, it is obvious 

that thiobenzophenone of n,n* state (probably in triplet) is involved in the reac- 

tion (la, 5). Then, the following mechanism seems to be most plausible. 
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When R is a phenyl group, both decomposition processes result in the formation 

of starting materials. Then, high steady-state concentration of the intermedi- 

ate might be required in order to produce the product IV. On the other hand, 

since thioaldehyde is a quite reactive compound, it undergoes further reactions 

spontaneously producing I, II, and polymerized compounds. In this connection, 

it will be noteworthy that a 1 : 1 mixture of thiobenzophenone and benzaldehyde 

N-methylimine in tetrahydrofuran (1 mol/l) affords only III as an isolable pro- 

duct. This supports the above mechanism, since it is reasonably expected that 

thioaldehyde can find its counterpart with difficulty in such a diluted solution. 

The research is in progress toward the end to isolate the four-membered 

ring intermediate and to prove the formation of thioaldehyde. 
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