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The es te r s  of N - c a r b o n y l - a - a m i n o  acids have interest  as react ive  intermediates  for the synthesis of 
peptides and the modification of biologically active compounds by amino acids [1, 2]. They are most  f r e -  
quently obtained by reac t ing  the e s t e r  hydrochlor ides  of the corresponding amino acids with COC12 in a high- 
boiling aromat ic  hydrocarbon (toluene or  xylene) as the medium at 120-160~ [3]. The react ion is slow and 
requ i res  a large consumption of COC12. In addit!on, the dras t ic  conditions of the p rocess  create  the danger of 
r acemiz ing  the optically active der ivat ives  and favor the p rogres s  of side react ions .  

Previously  [4] it was reported that the es te r s  of N-carbonyl-o~-amino acids can be obtained by react ing 
the N- t r imethyls i ly l  der ivat ives  of the corresponding es te r s  with COC12 below 0 ~ In the case of neutral  amino 
acids the react ion proceeds  with a quite high yield of the es te r  (60-70%) and is completed in severa l  minutes 
when ei ther an equimolar  amount or  a slight excess  of COC12 is used. There is reason to assume [5] that the 
react ion proceeds via the step of forming the intermediate  N- t r ime thy l s i ly lca rbamoyl  chlorides,  for which the 
tendency to undergo /3-decomposition is charac te r i s t i c ,  and this is responsible  for the thermal  instability of 
these der ivat ives:  

MesSiNHCHRCOOR 1 - -  

COCh; <0 ~ . [ ~[McaSi~ CHRCOORt- 
<'O~ , 

OCNCHRCOORX 

At the same t ime, the HC1 that is formed in the f i rs t  step and remains  in the react ion mixture at low 
tempera ture ,  can cause the undesirable  cleavage of the t r imethyls i ly l  group and the formation of the c o r r e s -  
ponding es te r  hydrochlor ides  of the amino acids: 

M~SiNHCHRCO01~ 1 tHc~ IICI.HzNCIiRCOOR x + MeSiCI 

Actually, the formation of a substantial  amount of the es te r  hydrochlor ides  of the corresponding amino 
acids and a decrease  in the yield of the desi red isocyanates  were observed in a number of cases  when the e s -  
t e rs  of the N-tr imethylsi lyl-o~-amino acids are reacted with COC12. In view of this it was expedient to in- 
vestigate the effect of adding a t e r t i a ry  amine as an HC1 acceptor  on the yield of the desired products.  The 
react ion was run at - 3 0  to 0 ~ in an organic solvent (ether, THF, hexane). It proved that the addition of at 
least an equimolar amount of a t e r t i a ry  amine made it possible to substantially increase  the yield of the alkyl 
e s t e r s  of the N- ca rbony l -~ -amino  acids and bring it up to 80-95%, and at the same time exclude the formation 
of the above mentioned by-products .  

In the se r ies  of studied t e r t i a ry  amines (triethylamine, pyridine, N-methylmorpholine,  dimethylaniline) 
the best resul ts  were obtained when an equimolar amount of t r ie thylamine was used, which can be explained by 
its higher basici ty when compared with the other  t e r t i a ry  amines.  

The s tar t ing alkyl e s t e r s  of the N- t r imethyls i ly t -c l -amino  acids are obtained in high yield by react ing 
the es te r  hydrochlor ides  of the or-amino acids with a suitable silylating agent [6, 7], for example t r imethy-  
si lyldiethylamine.  The constants of all of the synthesized compounds are given in Table 1. 
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E X P E R I M E N T A L  

The opt ical  act ivi ty of the obtained compounds was m e a s u r e d  on a Gouan p o l a r i m e t e r .  

Typical  Method for  P repa ra t ion  of E s t e r s  of N-Carbonyl -o~-amino Acids.  In a f lask equipped with a 
s t i r r e r ,  t h e r m o m e t e r ,  and a deeply cooled ref lux condenser  were  placed 1 mole  of the N- t r ime thy l s i l y l - r z -  
amino acid e s t e r  and 1 mole  of t r i e thy lamine  in bas.  e the r  and to the s t i r r ed  mix tu re  was added a t - 3 0  ~ a 
solution of 1.1 moles  of COCI~ in abs.  e ther .  The t e m p e r a t u r e  of the s t i r r ed  mixture  was brought up to ~20 ~ 
and the obtained prec ip i ta te  of Et3N "HC1 was f i l te red.  The f i l t ra te  was evapora ted  and the res idue  was f r a c -  
t ional ly dist i l led in vaouo. 

C O N C L U S I O N S  

A convenient  method was proposed  for obtaining the e s t e r s  of N - c a r b o n y l - ~ - a m i n o  acids,  which is based 
on the reac t ion  of the e s t e r s  of  N - t r i m e t h y l s i l y l - ~ - a m i n o  acids with phosgene in the p re sence  of a t e r t i a r y  
amine .  
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