
Tetrahedron Letters No.6, pp. 433-436, 1970. Pergamon Press. Printed in Great Britain. 

PHOTOCHEMICAL OXIDATION OF IMINES 

Naokl Toshima and Hidefuml Hlrai 

Department of Industrial Chemistry, Faculty of Engineering 

The University of Tokyo, Hongo-7, Tokyo 113, Japan 

(Received in Japan 21 November 1969; received in IX for publication 5 January 1970) 

Interest In the photochemical reaction, especially photoreduction, of C-N 

double bonds has considerably grown In recent years.(l-5) We now wish to report 

the photo-oxidation of lmino compounds yielding ketones and amides. 

A solution of l,l-diphenylmethylenelmine Ia (1.0 g) in 2-propanol (50 ml) 

was irradiated In a stream of oxygen (5-20 ml/mln) with a 1OOW high pressure 

mercury lamp without filters. Monitoring by glpc Indicated the disappearance of 

the starting material In 20 hr. Evaporation of the solvent gave benzophenone IIa 

almost quantitatively.(6) 
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This reaction did not take place on refluxing In the same conditions without 

the irradiation of light. Imine Ia was easily reduced photochemically to yield 

l,l-diphenylmethylamlne III as previously reported.(l) However, III cannot be a 

precursor In the formation of IIa, since III did not give IIa under the same con- 

ditions. 433 
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Table I. Solvent Effect on Photoreaction of l,l-Dlphenylmethylenelmine Ia. 

Solvent Photo-oxidation Photoreduction 

Yield ($)a Yield (J%)~ 

2-Propanol 100 95 

Methanol 82 53 

Cyclohexane 47 2 

n-Hexane 27 

a Irradiated for 20 hr. 

b Yield means the total conversion after 25 hr lrradlatlon.(l) 

The photo-oxidation proceeded more easily in 2-propanol than in methanol ( 

see Table I). It can be concluded that a solvent with a more hydrogen-donating 

power is more effective on the photo-oxidation. The same tendency was found on 

the solvent effect on the photoreductlon of Ia in the previous paper.(l) 

The similar photo-oxidation was observed on irradiation of E-tolylphenyl- 

methyleneimine Ib. The &naphthyl derivative Ic, however, was not oxidized pho- 

tochemically. The dlfferenoe between their reactlvitles was also found in the 

photoreduction In 2-propanol. These consistencies of the substitution and sol- 

vent effects on the photo-oxidation with those on the photoreduction suggest that 

the photo-oxidation of Ia Involves the same reaction intermediate as that of the 

photoreductlon.(l) In other words, this oxidation may proceed through the reac- 

tion of oxygen In the ground state with amlnobenzhydryl radical, which has formed 

photochemically on the hydrogen-atom abstraction by Ia from the solvent, Indeed, 

acetone was obtained in this reaction In 2-propanol. 

C,Hg- CH=N-R 
h1’/02 

in 2-propanol 
> C6HS-G-1-R + C,H,-COOH 

0 
IV V 

In order to search the fate of the nitrogen In the starting material, the 

photo-oxidation of N-benzylldeneaniline IVa was investigated under the same con- 

dltions. Benzanllide Va was unexpectedly obtained in this reaction besides ben- 

zoic acid (15% yield) which was expected from the formation of ketones in the 

photo-oxidation of imlnes I.(7) Other aromatic and allphatic N-substituted lmlnes 
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Table II. Photo-oxidation of N-substituted Imlnes IV in 2-Propanol. 

Imlne Irradiation Time Recovery" Yield of Benzamlde v* 

(hr) (Z) (%) 

IVa; R=C6H5 20 63 10 

IVba R=C6R4CR3-P 20 64 5 

IVC; R=C6HliOCR3-g 40 50 9 

Ivd; R-CR,-C6H5 5 0 

* Determined by weight after a silica-gel-column chromatography based on the 

amount of the starting lmlne. 

IVb-IVd also gave the corresponding benzamides (see Table II). It is noteworthy 

that no changes in the skeleton of Ph-C-N-R occured.(6) These reactions did not 

take place without light. Recently, Furey and Kan reported the photochemical 

hydrolysis of IVa yielding benzaldehyde and aniline.(5) However, we did not ob- 

tain Va on irradiation of the mixed 2-propanol solution of aniline and benzoic 

acid, which may be formed by an oxidation of benzaldehyde with. oxygen. Hence the 

present case must be a different type of photo-oxldatlon from the literature.(e) 

The yield of Va increased on addition of acetophenone,whereas It did not on 

that of methylene blue, which was known to activate oxygen to a singlet state.(9, 

10) This fact suggests that a singlet oxygen was not involved In these reactions. 

The acetophenone probably played a role in a chemical sensltizatlon.(2,4,11) 

The solvent effect on the photo-oxidation of IVa also shows the same tendency 

Table III. Solvent Effect on Photo-oxidation of N-Benzylldeneanillne IVa.* 

Solvent Recovery Yields of Products($) 

(%) Benzanllide Benzoic Acid 

2-Propanol 10 11 15 

Methanol 26 5 16 

Acetonitrile 51 trace 1 

Cyclohexane 81 

* Irradiation was carried out for 40 hr. Yields were determined by weight 

after a silica-gel-column chromatography and were based on the amount of 

the starting Imines. 
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as that on the photo-oxidation of Ia. This result is consistent with the view 

that the photo-oxidation of imlnes proceeds VA the similar reaction path to that 

of the photoreduction as described In the photo-oxidation of Ia. This can be ll- 

lustrated as follows. Further mechanistic studies are in progress. 
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