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Racemization Studies in Peptide Chemistry. 
Re-investigation of the 64P-Elimination-Readdition” Mechanism 

of N-Benzyloxycarbonyl- S-benzylcysteine Derivatives 
By J. KOVACS, G. L. MAYERS, R. H. JOHNSON, and U. R. GHATAK 

(Department of Chemistry, St. John’s University, New York,  New York 11432) 

SEVERAL authors have observed that N-benzyloxy- 
carbonyl-S-benzylcysteine esters racemize easily 
in the presence of base.1 It has been proposed 
that this racemization proceeds either by resonance 
stabilization of the anion formed by a-hydrogen 
abstraction,lb or by reversible j9-elimination of the 
benzyl thiol moiety.1Q In connection with the 
synthesis of polyglutathione,2 using the pentachloro- 
phenyl active-ester method,3 and in the light of the 
above observations, the racemization of N-benzyl- 
oxycarbonyl-S-benzyl-L-cysteine pentachloro- 
phenyl ester (I) was studied in the presence of 
triethylamine. The possibility of the proposed 
“B-elimination-readdition’ ’ mechanism was invest- 
igated by allowing (I) to racemize in the presence 

of benzyl [Y3]thiol. On treatment of a 0-05 molar 
solution of (I) in absolute chloroform in the 
presence of one equivalent of benzyl [35S]thiol and 
3.6 or 7.2 equivalents of triethylamine for 1-5 
hours, the partially racemized active ester (I) 
(87%) was isolated without any incorporation of 
radioactive sulphur. Under analogous conditions 
N-benzyloxycarbonyldehydroalanine pentachloro- 
phenyl ester (11; m.p. 132-134”) affordedN-benzyl- 
oxycarbonyl-S-benzyl-DL-cysteine pentachloro- 
phenyl ester (m.p. 164-165”) (79%). 

It was recently stated Id that the racemization 
of N-benzyloxycarbonyl-S-benzylcysteine p-nitro- 
phenyl ester (111) proceeds through fl-elimination- 
readdition of benzyl thiol. Since this mechanism 
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is clearly not operative in the racemization of the 
corresponding pentachlorophenyl ester (I), it was 
necessary to investigate whether the /&elimination 
pathway is the cause of racemization in the p- 
nitrophenyl ester (111). Racemization of (111) in 
the presence of benzyl [3SS]thiol under the 
conditions described for pentachlorophenyl ester 
(I) yielded partially racemized N-benzyloxycar- 
bonyl-S-benzylcysteine thiobenzyl ester (IV) 
(82%), containing one equivalent of radioactive 
benzyl thiol. Compound (IV) was hydrazino- 
lyzedt to  locate the position of the radioactive 
sulphur and the resulting hydrazide, isolated in 
98% yield, showed complete elimination of the 

incorporated 35s. In  a similar way to the corres- 
ponding pentachlorophenyl ester (11) , N-benzyloxy- 
carbonyldehydroalanine p-nitrophenyl ester on 
reaction with benzyl thiol in the presence of 
triethylamine yielded N-benzyloxycarbonyl-S- 
benzyl-DL-cysteine p-nitrophenyl ester as one of the 
several products. 

These experiments confirm that racemization 
via /%elimination-readdition is not the mechanism 
for the racemization of the p-nitrophenyl as well 
as of the pentachlorophenyl esters of N-benzyloxy- 
carbonyl-S-benzyl cysteine. 

(Received, June 24th, 1968; Corn. 841.) 

t N-Benzyloxycarbonyl-S-benzyl-L-cysteine thiobenzyl ester, m.p. 73-75', [ct]i2 - 94.8 (c 2 in dimethylformamide) , 
affords the corresponding optically pure hydrazide, m.p. 134-136", [a] - 15.4 (G 1 in ethanol) (lk6 m.p. 133-135", 
[ a ] ~  - 14.3 (c 1 in ethanol). 
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