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ORGANIC PREPARATIONS AND PROCEDURES, 2(4), 255-258 (1970) 

AN IMPROVED SYNTHESIS OF L-HISTIDINE BENZYL ESTER 

A. M. Felix and D. P. Winter 

Chemical Research Department, Hoffmann-LaRoche Inc. , Nutley, N. J. 

A survey of the literature reveals that L-histidine me- 

thyl ester dihydrochloride is used frequently as the starting 

material for the synthesis of C-terminal histidine peptides. 

The alkaline conditions required to hydrolyze the methyl ester 

enhances the chance of racemization and may lead to side re- 

actions. The benzyl ester protecting group for the C-terminus 

of peptides has found wide appeal owing to its ability to un- 
dergo cleavage with hydrogen bromide or via Hydrogenolysis 

without racemization. 

We would like to report a novel application of the proce- 

dure of Fasman and Sarinl for the synthesis of L-histidine ben- 

zyl ester. 

histidine hydrochloride monohydrate with p-toluenesulfonic 

acid followed by careful isolation of L-histidine benzyl ester 

di-p-toluenesulfonate as the hydrate. 

thesis of this compound by the published method was consistent- 

ly unsuccessful. 

The previous method2 requires a long reflw of L- 

In our hands the syn- - 

3 BOC -His-OH + BOC-His-OBz H-His-OBz.ZHC1 

(1 1 (11) 

EXPERIMENTAL 

N-t-butyloxycarbonyl-L-histidine benzyl ester (I)., T~ a solu- 

tion of 1.5g. (5.9 mole) of N-t-butyloxycarbonyl-L-histidine 4 

in 70 ml. of methanol is added, with stirring at room tempera- 
ture, ethereal phenyldiazomethane . The addition is followed 1 
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A .  M. FELIX AND D. P. WINTER 

by t h i n  l a y e r  chromatography (1: 10; methanol: chloroform) u n t i l  

a l l  o f  t h e  a c i d  i s  consumed. The r e a c t i o n  mix tu re  i s  evapora- 

t ed  t o  dryness,  t h e  r e s i d u a l  yellow o i l  i s  d i s s o l v e d  i n  100mL 

o f  2 M  c i t r i c  a c i d  and washed wi th  e t h e r  (2x75 m l . )  . The aque- 

ous s o l u t i o n  is t r e a t e d  wi th  50"/0 aqueous K CO t o  pH 9 and ex- 

t r a c t e d  w i t h  e t h y l  a c e t a t e  (3x100 m l . ) .  The combined e t h y l  

a c e t a t e  f r a c t i o n s  a r e  washed w i t h  100 m l .  o f  s a t u r a t e d  NaC1, 

d r i e d  over  anhydrous MgSO and evaporated t o  d ryness .  The re- 

s u l t a n t  l i g h t  amber o i l  i s  d r i e d  i n  vacuo, g i v i n g  1.95g. (96%) 

w i t h  [a]i5-17.96" (C, 1.5, methanol) .  

2 3  

4 

Anal.  Calcd. f o r  C H N 0 C, 62.59; H, 6.71; N, 12.17. 

Found: C, 62.56; H, 6.75; N, 11.88. 
18 23 3 4: 

L-Hist idine Benzyl E s t e r  Dihydrochlor ide (11). A s o l u t i o n  o f  

1.9g (5.5 mmoles) of N-t-butyloxycarbonyl-L-histidine benzyl  

ester i n  80 m l  of 4 M HC1 i n  d i o ~ a n e ~ ' ~  is  s t i r r e d  f o r  2 hours 

a t  room temperature .  Anhydrous e t h e r  (60 m l . )  i s  added and 

t h e  r e s u l t a n t  s o l u t i o n  decanted from t h e  p r e c i p i t a t e d  product. 

The p r e c i p i t a t e  i s  t r i t u r a t e d  t h r e e  t i m e s  w i t h  anhydrous e t h e r  

and d r i e d  i n  vacuo, g i v i n g  1.7g. (9%) o f  wh i t e  hygroscopic  

s o l i d  w i t h  [ a ]  i5+6.  54" (C, 2.7, methanol) . 

Anal. Calcd. f o r  C H N 0 - 2 H C 1 :  C, 49.07; H, 5-39: N, 13.21. 

Found: C, 49.32; H, 5.50; N, 13.01. 
13 15 3 2 

The compound is  homogeneous by t h i n - l a y e r  chromatography 

on S i l i c a - g e l  G i n  3 s o l v e n t  systems. P l a t e s  w e r e  developed 

wi th  ninhydrin,  Rf  0.60 (n-butanol-ethyl  a c e t a t e - a c e t i c  acid- 

w a t e r ,  1: 1: 1: l), Rf 0.65 (n-butanol-acet ic  acid-water-pyridine, 

15: 3: 12: 10) , Rf 0.50 (n-butanol-acet ic  acid-water, 4: 1: 1). 

The d ihydroch lo r ide  1.35 g.  (4.2 m o l e )  i s  converted t o  

the f r e e  base, L - h i s t i d i n e  benzyl  ester, by d i s s o l v i n g  i n  
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L-HISTIDINE BEIiZYL ESTER 

5 0  ml. of 500/, aqueous K2C03 and extracting with ethyl acetate 

( 3  x 50 ml.). The combined ethyl acetate fractions arewded 

with saturated NaC1, dried over anhydrous MgSO and evaporated 

to dryness. The resultant colorless oil is dried in vacuo, 
giving 684 mg. (66%). The free base is soluble in tetrahydro- 

furan, chloroform, dimethylformamide and ethyl acetat.e. 

4 

L-Histidine benzyl ester was shown to couple with N- 
benzyloxycarbonylglycine by either the mixed anhydride (ethys 

chloroformate in tetrahydrofuran) or azide (in ethyl acetate) 

methods . Hydrogenation of the resultant N-benzyloxycarbonyl- 

glycyl-L-histidine benzyl ester in methanol with 5% Pd-BaSO 

afforded glycyl-L-histidine . 

7 

4 8 
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