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SYNTHETIC COMMUNICATIONS, 25(10), 1523-1530 (1995) 

CONVENIENT METHOD FOR TEE SYNTHESIS OF N4ETHYLOXYCARBONYL) 

ESTER DERIVATIVES FROM AMINO ACIDS 

* 
J.V.Bhaskar Kanth and  Marzappan Periasamy 

School of Chemistry, University of Hyderabad, Central 
University P.O., Hyderabad-500 134. 

Abstract: Amino acids  upon treatment with ethyl  chloroformate in 
methanol in t h e  presence of potassium carbonate give t h e  
corresponding N-(ethyloxycarbonyl) amino acid ester der ivat ives  
in  good yields. These derivat ives  can be also synthesized by 
performing the  reaction in THF in the  presence of alcohols. 

Protection of amino and carboxylic functional groups in amino 

acids  i s  an  important transformation, since it helps in car ry ing  

out  selective reactions at e i iher  of t h e  reactive centers. In  

recent years,  t h e  N- and 0-protected esters I and 2 derived from 

L-valine and L-proline were widely used in the  synthesis  of 

important chiral auxiliaries such  as 3 and 4. 

1523 
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1524 KANTH AND PERIASAMY 

1 2 3 4 

In connection with studies  towards t h e  synthes i s  of chiral 

amino  alcohol^,^'^ w e  were loohing for a simple procedure for the 

synthes i s  of 1 & 2. Usually, these N- and 0-protections are  

carried out  in t w o  steps as outlined in Scheme-1. 4 

W e  wish to report a simple one pot method for simultaneous N- 

and O-protection of amino acids under mild conditions as outlined 

In Scheme 2. 

(N>COOti RO-CO-CI 

~q NHCOJ I: I 
COOR 

BFS:OEtZ I R'oH 

Scheme 1 

Scheme 2 
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N-(ETHYLOXYCARBONYL) ESTER DERIVATIVES 1525 

Table 1: Simultaneous N- and 0-protection of amino acidea 

Yield(%Ic b 
S.No Amino acid Product 

1 

2 

3 

Ph< ‘‘OH 
NH2 

(COOH 

‘;J 
4 

H 

COOCH, 
P h - L o o c &  91 

91 

~~ ~~ 

a. Reactions were carried out  using amino acid (lOminol), ethyl 

chloroformate (ZZmtnol) ,  potassium carbonate ( I O m m o l )  in d r y  

methanol ( 2 0 m l )  for 12h a t  r o o m  temperature. 

Products were identified by IR, NMR ( H 8 13C) 1 b. 

c. Yields are  of isolated and purlfled products. 

D
ow

nl
oa

de
d 

by
 [

N
an

ya
ng

 T
ec

hn
ol

og
ic

al
 U

ni
ve

rs
ity

] 
at

 0
2:

54
 2

5 
A

pr
il 

20
15

 



1526 KANTH AND PERIASAMY 

Scheme 3 

This procedure  was found to be a general one a n d  a few o ther  

carbainate esters of amino ac ids  have been synthesized.  The 

r e s u l t s  are summarized in Table 1. 

This s ingle  pot N- a n d  0-protection process  would niost 

probably go t h r o u g h  t h e  internledlacy of t h e  a n h y d r i d e  shown in 

Scheme 3. 

If t h i s  is the case, it should be possible to synthes ize  

d d f e r e n t  carboxylic esters using t h e  cor responding  alcohols. 

Indeed ,  t h i s  was observed .  The N-protected benzyl ester of 

L-valilie (1 ,  R = C2H5, R = CH2Ph) can be readily prepared  in 84% 

yield I J Y  t h e  addition of t w o  equivalenLs of e thyl  chloroformate 

to a mixture of L-valine a n d  K2C03 in d r y  THF followed by 

benzylalcohol at rooai temperature .  Following a similar 

procedure ,  menthyl esLer of L-valine ( 1 ,  R = C2H5, R = -menthyl, 
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N-(ETHYLOXYCARBONYL) ESTER DERIVATIVES 1527 

yield = 68%) and  benzyl ester of L-proline (2, H = C2H5, R = 

-CH2Ph, yield = 85%) were also synthesized.  

1 

Attempted preparat ion of t h e  phenolic esters using phenol in 

t h e  place of alcohols w a s  not successful .  

COOPh su /k,/cooH C+JO-CO-CI 
scc 

H / N \ ~  THF/K2CO3/PhOH H ~ W O O C , H ~  

This  method w a s  also found to be useful f o r  esterification of 

carboxylic ac ids  u n d e r  mild conditions.  When capr ic  acid a n d  

undecylenic acid were t rea ted  with e thyl  chloroformate in  t h e  

presence  of K2C03 in methanol, t h e  corresponding methyl esters 

were obtained in good yields. 

C 2 ~ 0 - C O - C I  

n-%H,o-COOH ( 1 4  n -C,,HIo-COOCH3 
CH,OH/K~COJ 

(95% 
C2 HBO -CO-CI 

CH,OH/K~CO~ 
(92%) 

I n  conclusion, t h e  p r e s e n t  method should serve as a 

convenient  method f o r  simultaneous N- a n d  0-protection of amino 

ac ids  a n d  also for t h e  esterfl ication of carboxylic ac ids  u n d e r  

mild conditions.  
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1528 KANTH AND PERIASAMY 

Experimental Section 

Preparation of N-(ethyloxycarbony1)-L-valine methyl ea te r  (1,  R = 

C2R5, R = CH3). 

L-Valine (1.17g, l O m m o l )  in d r y  methanol (20ml) w a s  taken in 

a two-necked RB f l a s k .  Anhydrous K2C03 (1.32g, 10mmol) w a s  added 

followed by  ethyl  chloroformate (2.5g, 22mnrol) under  nitrogen 

atmosphere. The reaction mix tu re  w a s  s t i r red  for 12h at r.t. 

Methanol w a s  evaporated and distilled water (10ml) was added. 

The contents  w e r e  extracted with chloroform (3xl5ml). The 

combined organic extract w a s  washed with br ine and dried over 

anhydrous HgS04. Evaporation of the  solvent afforded essentially 

pu re  N- and @protected L-valine. 

Yield : 1.84g (91%) 

I R  (neat)vulax: 3350, 2910, 2850, 1720, 1680 c m - l  

'H N H R  (200MH2, CDCI3): O.%in,6H), 1.2(t,3H), 2.15(m,lH), 

3.75(s,3H), 4.1-4.35(m,3H), 5.25(bs, 1 H ) .  

13C NMR(25.0MHz, CDC13) : 14.2,  

60.8, 156.5, 172.7. 

17.3, 18.7, 30.9, 51.8, 58.8, 

Preparation of N-(ethyloxycarbony1)-L-valine benzyl ester (1, R = 

C2H5, R = CI12Ph). 

L-Valine (1.17g, 1 0 m m o l )  in d r y  THF (30m1) w a s  taken in a 

Anhydrous K2C03 ( lL32g,  l 0 m m o l )  and benzyl two-necked RB f l a sk .  

alcohol ( ( l . l g ,  10mruol) were added under nitrogen atmosphere at 
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N-(ETHYLOXYCARBONYL) ESTER DERIVATIVES 1529 

room temperature .  Ethyl cliloroformate (2.5g, 22mmol) w a s  added  

d u r i n g  5min. The conten ts  were f u r t h e r  s t i r r e d  for 12h at r o o m  

temperature .  Water (IOml) was added  and  t h e  organic  layer  w a s  

extracted with chloroform (2xlOrnl). The combined organic extract 

w a s  washed with br ine  a n d  dr ied over  a n h y d r o u s  MgS04, 

Evaporation of solvent  efforded c r u d e  product  which w a s  f u r t h e r  

purlfied b y  column chromatography on silica gel us ing  

hexane:ethyl acetate / 9O:lO as eluent.  

Yield : 2.346, (84%) 

IR(neat)vuax:3350, 3100, 2900, 2850, 1700, 1680, 1600 c m - '  

'H NMR(200MHz, CDC13)Gppm: 0.9(m,6H), 1.2(t,3H), 2.1(rn,l€I), 

4.2(m,3II), 4.7(s,2H), 5.2(s,lII), 7.3(m,5H). 

13C NMR(SO.OMHz, CDC13)Sppm: 14.4, 17.3, 18.8, 58.9, 60.9, 66.8, 

128.2, 128.4, 135.4, 156.7, 171.9. 

I3C NMR data of o t h e r  carbarnate-esters synthesized following t h e  

procedures  descr ibed h e r e  are listed below. 

N-(Ethyloxycarbony1)-glycene methyl ester: (SO.OMIlz, CDC13) Gppm 

13.9, 42.0, 51.5, 60.5, 156.4, 170.4. 

N-(Ethyioxycarbonyl)-(L)-phenylglycene methyl ester: (5O.OMIIz, 

CDCl3) dppm 14.2, 37.9, 51.8, 54.7, 60.8, 126.7, 128.2, 128.9, 

135.9, 155.7, 171.9. 

N-(Ethyloxycarbonyl)-(L)-proline methyl ester: (25.OMHz, CDCl3) 

d p p ~ l  13.5, 22.4, 23.3, 28.8,  ~ Q A ,  45.3, 45.7, 50.9, 58.1, 57.8, 

60.0, 153.5, 154.0, 172.2, 172.4 

N-(Ethyloxycarbony1)-(Lbproline benzyl ester: (25.OMIiz, CDC13) 

Gppm 13.4, 13.9, 22.7, 23.5, 29.2, 30.1, 45.7, 46.1, 58.3, 58.6, 
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1530 KANTH AND PERIASAMY 

60.4, 60.7, 66.0, 126.3, 126.6, 127.4, 127.7, 128.0, 141.1, 

154.2, 154.8, 172.2, 173.1. 

N-(Ethyloxycarbonyll-(L)-valine menthyl ester: (5O.OMtIz, CDCl3) 

Gppm 14.5, 16.1, 17.5, 18.9, 21.0, 22.2, 23.2, 25.8, 31.3, 31.7, 

34.6, 45.1, 50.2, 58.9, 61.1, 71.5, 156.5, 172.0. 
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References 

I .  (a) I t suno ,  S . ;  Ito, K.; J.Org.Chem., 1984, 49, 555. 

(b) Itsuno, S.;  Nakano, M . ;  Masuda, H.;  Ito, K . ;  J. Chem. 

Soc.,Perkin Trans. I, 1985, 2039. 

(c) Itsuno, S.;  Sakurai, Y.; Ito, K . ;  Hirao, A.;  Bull. Chem. 

Soc. J p . ,  1987, 60, 395. 

(d) Corey, E.J.; Bakshi, R.K. ;  Shibata, S . ;  J. Am. Client. 

Sm., 1987, 109, 5551. 

(e> Corey, E.J.;  Pure tirid Apyl. Chem. ,  1990, 62, 1209. 

( f )  Singh, V . K . ;  S y r i t h e s i s ,  1992, 602. 

2. Kanth, J . V . D . ;  Permsamy, M . ;  T e t r a h e d r o n ,  1993, 49, 5127. 

3. Permsamy, M.; Katith, J . V . B . ;  Prasad, A . S . D . ;  T e t r a h e d r o n ,  

1994, 50, 6411. 

4. Corey, E.J.; Shibata, S . ;  Bakshi, R . K . ;  J. Org. Chem. ,  1988, 

53, 2861. 

(Received in the UK 20 Ju ly  1994) 

D
ow

nl
oa

de
d 

by
 [

N
an

ya
ng

 T
ec

hn
ol

og
ic

al
 U

ni
ve

rs
ity

] 
at

 0
2:

54
 2

5 
A

pr
il 

20
15

 




