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NOTE S

The Synthesis of α-Amino Acids from Ethyl Alkylidenecyanoacetates

By Akio SAKURAI, Minoru IGARASHI and Hiroshi MIDORIKAWA 

(Received June 24, 1964)

The present paper will describe the synthesis

of new α-amino acids(2-amino-3,6-dimethyl-

heptanoic acid(VIIc)and 2-amino-3-isobutyl-

5-methylhexanoic acid(VIIe))through a-keto

acids. The α-keto acids were prepared by a

method virtually identical with that previously

reported by two of the present authors.1,2)

The reaction sequence is shown in the Chart. 
Ethyl alkylidenecyanoacetates (I) were ob-

tained by the condensation of ketones with 
ethyl cyanoacetate according to the method 
of Cope and his co-workers.3) The epoxidation 
of ethyl alkylidenecyanoacetates with hydrogen 
peroxide was carried out in the presence of 
sodium tungstate or trisodium phosphate. In 
the case of ethyl (1-isobutyl-3-methylbutyl 
idene)cyanoacetate (Ie), the epoxidation could 
be affected only in the presence of trisodium 
phosphate. The resulting a-keto acids were 
converted into the corresponding oximes by 
the usual method. 

The catalytic hydrogenation of the oximes 
was performed in warm ethanol in the presence 
of a Raney-nickel as a catalyst. The a-amino 
acids thus obtained showed a reddish-purple 
color with ninhydrin and formed the cor-
responding N-benzoyl derivatives. 

3, 4-Dimethylnorvaline (VIIa),4) 3, 5-dimethyl-
norleucine (VIIb)4) and 3-n-propylnorleucine. 
(VIId) 5) were also prepared by this method 
(see Tables I-IV).

Experimental 

Ethyl Alkylidenecyanoacetates were prepared, 
according to the method described in the literature3), 
from ethyl cyanoacetate and ketones. The cyano-
acetate described below is a new compound. 

Ethyl(1, 4-dimethylpentylidene)cyanoacetate (Ic) ;
b.p. 136-138℃ /4 mmHg;yield, 76%.

TABLE I. PREPARATION OF EPOXY AMIDE (II) FROM ETHYL ALKYLIDENECYANOACETATE (I)

1) M. Igarashi and H. Midorikawa, This Bulletin, 34, 
1543 (1961). 

2) M. Igarashi and H. Midorikawa, J. Org. Chem., 28, 
3088 (1963). 

3) A. C. Cope, C. M. Hofmann, C. Wyckoff and E.

Hardenbergh, J. Am. Chem. Soc., 63, 3452 (1941). 
4) P. E. Gagnon, P. A. Boivin and H. M. Craig, Can. 

J. Chem., 29, 70 (1951). 
5) B. J. Meakin, F. R. Mumford and E. R. Ward, J.

Pharm. Pharmacol.. 12, 400 (1960).
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TABLE II. PREPARATION OF α-KETO AMIDE (IV)FROM II

TABLE III. PREPARATIoN oFα-KETO AclD(V)AND oxlME(VI)

a) Lit., b. p.124-126℃/14mmHg;G. Freylon,Ann.Chim.Phys.,20,101(1910).

b) Freylona>has reported m. p.159-160℃ for this compound.

TABLE IV. PREPARATION OF α -AMINO ACID(VII)FROM VI

a) From 2,4-dimethyl-l-oxohexanoic acid oxime1,2) 

b) From dipropylpyruvic acid oxime1,2) 

c) Lit., m. p. 248-252 ; Ref. 5
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Found : C, 68.66; H, 9.12; N, 6.84. Calcd. 
for C12H19O2N : C, 68.90; H, 9.09; N, 6.70%. 

The Epoxidation of Ethyl Alkylidenecyano-
acetates. -To a mixed solution of I (0.1mol.), 
ethanol (200 g.) and 30% hydrogen peroxide (200 g.), 
sodium tungstate dihydrate (0.02 mol.) was added.
The mixture was then heated on a steam bath for 
1-4 hr. to afford II as colorless crystals or as a 
pale yellow oil. 

The Preparation of a-Keto Amides.-To a solu-
tion of 10% alcoholic potash (50g.), II (0.05 mol.) 
was added at room temperature. The resulting 
potassium salt of III was dissolved in water and 
then acidified with dilute hydrochloric acid to give 
III as colorless crystals. III (0.05 mol.) was dis-
solved in water (40 cc.) and heated for 20-40 min. 
After it had been cooled, a-keto amide was obtained 
as colorless crystals. 

The Preparation of a-Keto Acids.-A mixture of 
IV (0.03 mol.) and 10% hydrochloric aci
was heated on a water bath for about 3-4 hr. The 
product was obtained by fractionation. 

The Preparation of Oximes.-To a mixture of 
sodium hydroxide (0.03 mol.) in 4 ml. of water 
and V (0.02 mol.), a solution of hydroxylamine 
hydrochloride (0.025 mol.) in a mixture of 4 ml. of 
water and 5 ml. of ethanol was added. The above

mixture was then refluxed on a water bath for 1 hr. 
After cooling, the reaction mixture was acidified
with dilute hydrochloric acid to give the product
as colorless crystals. 

The Catalytic Hydrogenation of Oximes. - A 
solution of VI (0.01 mol.) in ethanol (15 ml.) was 
shaken with hydrogen in the presence of a Raney 
nickel as a catalyst (prepared from 1 g. of nickel-
aluminum alloy(50:50))at 50℃ under an ordinary

pressure. The theoretical amount of hydrogen was 
absorbed within 5-7 hr. After the catalyst had 
been removed by filtration, the filtrate was con-
centrated to a small volume and dry ether was 
added. The reulting precipitate of a-amino acid 
was collected by filtration. Recrystallization from 
dilute ethanol gave colorless crystals. 
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