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TRANSFER 

’ RCH<COrR' (A) 
C02Et R'OH 

RCH< 
COrH 

i) N3PO(OPh)r, Et3N C02Et 

ii) R'OH ) RCH< 
NHC02R' (B) 

First, ethyl hydrogen malonate (1) was refluxed with an equimolecular 

mixture of DPPA and TEA in tert.-butyl alcohol for 23 hr. After the ordinary 

acid and alkali work-ups, tert.-butyl ethyl malonate2 (2a) was isolated in 54% 

yield from the neutral fraction. Surprisingly, however, the expected N-tert.- 

* To whom correspondence should be adressed. 
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butyloxycarbonylglycine ethyl ester (3) could not be found. Only a trace of 

another Curtius-type product N-azidoformylglycine ethyl ester (4) was detected 

by the ir spectrum. In the presence of benzyl alcohol, benzyl ethyl malonate 

(2b) was obtained in 53% yield, but again there was no or little evidence for 

the formation of any expected cc-amino acid derivatives. 

CHZ<;~'; 
N3PO(OPh) 2, Et3N COzEt 

+ 
2 R'OH ) CHz< 

COzR' 
CHp< 

COzEt 

NHCON3 

(1) (2a) R'=t-Bu 
(2b) R'=PhCH1 (4) 

CR*< 
COzEt 

NHCOzt-Bu 

(3) 

Similarly ethyl hydrogen benzylmalonate (5j afforded tert.-butyl ethyl 

benzylmalonate (6) in 53% yield upon refluxing with a mixture of DPPA and TEA in 

tert.-butyl alcohol. A trace of the Curtius-type product N-azidoformylphenyl- 

alanine ethyl ester (7) was found. 

PhCHzCH< 
COzEt 

N3PO(OPh) 2, Et3N 
COzEt C02Et 

+ PhCHzCH 
COzH t-BuOH 

> PhCHzCH< 
COzt-Bu < NHCON3 

(5) (6) (7) 

The ester formation reaction was observed on the similar treatment of cyano- 

acetic acid and malonmonoamide, the former giving tert.-butyl cyanoacetate in 60% 

yield and the latter giving tert.-butyloxycarbonylacetamide in 23% yield. 

Treatment of cyanoacetic acid with TEA but without DPPA 

resulted in a recovery of cyanoacetic acid, proving the 

the esterification. 

The modified Curtius reaction by DPPA is generally 

existence of hydroxyl components. However, the overall 

follows: (i 1 

(ii) thermal 

cyanate, and 

the urethane. 

transfer of the azido function from DPPA to a carboxylic acid, 

rearrangement of the resultant carboxylic acid aside to the iso- 

(iii) addition of a hydroxyl component to the isocyanate, giving 

3 

in tert.-butyl alcohol 

participation of DPPA in 

carried out' in the co- 

reaction will proceed as 
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N3PO(OPh) 
RC02H ,-> IRCONJJ -++ IRECOl 

R'OH 
) RWHCOzR' 

Et3N 

Therefore, it seemed not necessary to add hydroxyl components in the initial 

stage of the reaction. Thus ethyl hydrogen benzylmalonate (5) was first refluxed 

in benzene with an equimolecular mixture of DPPA and TEA for 1 hr. A slight 

excess of benzyl alcohol was then added to the reaction mixture, which was 

refluxed for 17 hr. A striking change of the reaction course was observed, and 

the desired Curtius-type product N-benzyloxycarbonylphenylalanine ethyl ester was 

produced in 79% yield. 

The similar two-in-one-reaction procedure was successfully applied to 

ethyl hydrogen malonates as shown in Table. 

As these N-benzyloxycarbonyl-a-amino acid ethyl esters may be easily 

converted to a-amino acids, the above process will provide a new synthesis 

a-amino acids. 
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of 
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Table. Preparation of a-Amino Acid Derivatives 

RCH< 
cOzI3t 

CorH 

i) NaPO(OPh)z, Et,N 

ii) PhCH20H 

CozEt 
)RCH< 

NHC02CH2Ph 

Malonic Acid Half Esters Product (Yield, %) 

C02Et 

CH2'C02H CH2< 
C02Et 

NHC02CHzPh (27) 

PhCH#H< 
COzEt 

NHC02CH2Ph (79) 

c02Et 

@J""""~H 

H 

C02Et 

cH2CH<NHC02CH2Ph 

CH&H< 
C02Et 

NHCOzCHzPh 

((yJ “‘E’“‘“‘) ,c=o 

-. - 

(65) 

(78) 

(5) 

(73) 


