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As part of our program aimed at the design of specific enzyme inhibitors, we have been interested 

in the synthesis of a-alkyl substituted-u-amino acids of type 1 (Y - H or heteroatom functions). 

R 

CH3 

The classical route to a-alkyl substituted-a-amino acids consists of a Bucherer or a Strecker 

reaction on the corresponding ketones'. These methods which imply hydrolyses of hydantoin or 

a-amino nitrile intermediates to the corresponding a-amino acids, suffer from requiring drastic 

conditions that are not always compatible with sensitive functionalities 
2 
. More recently, new 

procedures based on alkylation of anions of type 2 derived from various protected forms of 

a-amino acids have been developed. The protecting groups on the carboxyl and on the amine 

functions serve at the same time the purpose of activating the a position. Anions from a-isocyano 
3 

carboxylate (R,=OEt, R2, R3=1C) , azlactone (R,, R2, R,=zp 
5 

_Q4' o-nitro carboxylate 

(RI=OEt, R2=R3=0) , a-[Bis(alkylthio)methylenamino] carboxylate (R)=OEt, R2, R3=ZC(-SR), and 

a-benzylidene amino lactam (R,=N<; R2, R3= =CB!ii)7 have been used successfully. In line 

with this approach, we have investigated the use of Schiff base ester 3 of a-amino acids as 

a general synthon for the synthesis of a-alkyl and a-functionafised methyl-a-amino acids. A 

recent report by Stork8 describing a similar synthon prompts us to disclose our results. 
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The Schiff base methyl esters 2 are readily available in two stepsfrom the corresponding u-amino 

acids in almost quantitative yield'. Lithium diisopropyl amide (I equivalent) in THF at -78' or 

sodium hydride (I equivalent) in THF at room temperature convert the Schiff base esters 3 to the 

anions 2 (R,:OMe, R2, R3= =CHd) which react smoothly with various alkyl iodide8 to give the 

corresponding a-substituted derivatives 4. 
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a: SOC12/MeOH or MeOH/HCl; b: @CHO (leq), NEt3; c: DIA (1 eq), BuLi (1 eq)/THF, R,X; 

d: HCl(N), r.t., 1 hr; e: NEt3 (2 eq)/H20, r.t., 24 hr; f: HC1(3N), reflux, 12 hr. 

SCHEME I 

Judging by n.m.r. spectra of crude reaction mixtures, the alkylation appears to be regiospecific. 

Only products alkylated on the carbon atom u to the ester can be detected. Non-activated bromides 

and chlorides do not react. Table I lists examples of alkylation products obtained with the 

Schiff base ester 3 from alanine (R=CK3). Hydrolysis of the a-alkylated Schiff base esters i to' - 

the a-substituted-a-amino acids 5 can be effected smoothly and stepwise (see Scheme I). The 

mildness of the deprotection procedure is attested by the retention of the cyan0 group in the 

conversion of 2 (R=CH3, R,=CH2CN) to the corresponding 5. The Schiff base methyl ester anion 2 of 

2 (R=CH3) also undergoes rapid Michael addition to acrylonitrile and methyl acrylate in equili- 

brating conditions (catalytic amount of triton B in MeOH/C6H6, r.t., 1 hr) to yield quantitati- 

vely the adducts 3 (R=CH3 and R,=CH2CH2CN or CH2CH2C02Me). 
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