
Tetrahedron Letters No.8, pp. 655-658, 1969. Pergamon Press. Printed in Great Britain. 

NOVEL DEBENZYLATION OF QUATERNARY AMMONIUM SALTS WITH THIOPHENOL 

T. Kametani, K. Kigasawa, M. Hiiragi, N. Wagatsuma, and K. Wakisaka 

Pharmaceutical Institute, School of Medicine, 

Tohoku University, No.85, Kitayobancho, Sendai and 

Research Laboratories, Grelan Pharmaceutical Company Ltd., 

Sakurashinmachi, Setagaya-ku Tokyo, Japan 

(Received in Japan 25 December 1968; received in u( for publication 15 January 1969) 

In general, the N-benzyl group of quaternary ammonium salts could be removed 

by reduction with sodium amalgam or pyrolysis, but undesirable results have 

often been obtained in case of the N-benzyl derivatives having the other readily 

reducible functions such as halogeno, cyano, nitro groups and double bond in 

their moiety. Therefore, we have investigated the selective N-debenzylation 

reaction without hydrogenolysis and wish to report a novel N-debenzylation of 

the quaternary ammonium salts with thiophenol in the presence of aqueous alkaline 

solution. 

Shamma and his co-workers' have previously reported the demethylation of 

triethylamine methochloride with sodium thiophenoxide in 2-butanone, aceto- 

nitrile and dimethylformamide, but the application of this method to debenzyl- 

ation has not yet been investigated. 

Heating of various N-benzyl ammonium salts with thiophenol in 5 - 20 $ 

aqueous sodium hydroxide solution gave the corresponding debenzylated tertiary 

amines in good yields as shown in Table I. The cleavage of -C-N- single bond 

by pyrolysis or by treatment with inorganic salt containing sulphur has been 

known in case of both allylic and benzylic ammonium salts2. Therefore, we 

investigated whether either of selective debenzylation and deallylation would 

be occurred in the N-benzyl-N-allylammonium,salts or not. Thus, in case of N- 

benzyl-N-(3,3_dimethylallyl)piperidinium bromide (XI), the competitive debenzyl- 

ation and deallylation were occurred to give a mixture of the tertiary amine (XV) 
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and (XVI), but in case of (XII), N-benzyl-(XVII) 

3,4-tetrahydroisoquinoline (XVIII) were obtained 

No.0 

and N-(3,3-dimethylallyl)-1,2, 

as shown in Table II, and 

both N-benzyl-(XIX and XXI) and N-ally1 derivatives (XX and XXII) were also 

obtained in case of N-allyl-N-benzylammonium salts (XIII and XIV). 

All the tertiary amines obtained here were found to be identical with the 

authentic samples as free bases and/or their salts by mixed melting point test, 

i.r. spectral and thin layer chromatographic comparisons. Benzyl phenyl thio- 

ether 3 was obtained as by-product in all the reaction listed in Table I and II. ____ ___- 

This fact indicates that .the reaction would proceed in one stage as follow. 4 

Ph-S-QH EN R1 +/1 
R 

1 2 <R2 
j Ph-S-FH2 + NCR; 

X 3 X 'R 
3 

(X = Ph, -CH=CH2, -CH=C<;t) 

This reaction seems to provide a new and useful method for debenzylation and 

deallylation. Further application of this reaction is in progress, especially 

aimed at the debenzylation of the compounds having the other reducible functions 

together with N-benzyl group. 
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