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A GENERAL SYNTHESIS OF a-VINYL-a-AMINO ACIDS
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In connection with our experiments directed toward the design of specific enzyme inhib-
itors,1 we desired an efficient route to vinyl amino acids of type l,3 Although these might
be obtained by partial reduction of the corresponding ethynyl amino acids as has been shown for
a-vinyl DOPA (R = 3,4—dihydroxypheny1methy1),1’2 we sought a more direct method for their
preparation. We now wish to report the use of dehydroamino acid derivative 2 as a synthon for
o-vinyl amino acids. The recently reported route to a—amino acids by alkylation of the anion
derived from benzalglycinate g? coupled with the well-known deconjugative alkylation of enolates
derived from o,B-unsaturated carbonyl systems, suggested that the anion formed upon deprotona-

tion of 2 would undergo alkylation at the o-position.

R
!
CH,=CH-C~COOH CH 1CH=G~C0,CH3 CHy—CO,CH,CH,
NH, N=CHPh N=CHPh
1 2 3

Lithium hexamethyldisilazide (1.1 equiv.) in THF at -70°C converts Schiff base 2 (60:40
E:Z mixture - see below) to the anion 4, which reacts smoothly with alkylating agents (1.0
equiv.), providing exclusively the a-alkylated products 5. These were purified with concomitant
hydrolysis of the Schiff base function by chromatography on acid-washed silica gel, allowing
isolation of pure aminoesters 6 in good yield (Table 1). The remaining protecting groups were
removed by treatment with 6N HC1l (2 hours, reflux), providing a~vinyl amino acids as the hydro-
chlorides 7.

In a typical experiment synthon 2 (5.0 mmol) in THF (12.5 ml) was added to lithium hexa-
methyldisilazide (5.5 mmol) in THF (12.5 ml) containing HMPA (3.5 ml) at -70°C. After 30 min-
utes p-benzyloxybenzyl bromide (5.0 mmol) in THF (7.5 ml) was added. The mixture was stirred
for one hour at -70°C and then at room temperature for three hours. After workup with aqueocus
ammonium chloride-ether, the resulting crude alkylation product was chromatographed on 25 g of
acid-washed silica gel,6 providing p-benzyloxy-a-vinyl phenylalanine methyl ester in 77.5%
yield. The amino ester was combined with 50 ml of 6N HCl and the mixture was heated at reflux
for 2 hours with rapid stirring. The cooled solution was extracted with methylene chloride
(3 x 5 ml), treated with activated charcoal, and evaporated to dryness, giving essentially
pure a-vinyl tyrosine hydrochloride as an amorphous solid in 82.0% yield.
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Schiff base 2}3 was conveniently prepared from (DL)-B-chloro-a-aminobutyric acid methyl

ester hydrochloride (8) T4

Ph-CHO
CH.,CH~-CH~CO,,CH —_— CH,,~CH-CH~CO,,CH
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DBU
CH,C1,
20° C, 1 hr
cH €0, CH 1) LiN[S1(CH,).]
3\c=c< 273 - 3722 CH,CH=C—CO,CH,  80%
- N=CHPh 2) Hoo |
902 2 N=CHPh
2
60:40 E:Z

Attempts to prepare a-vinylglycine (1, R=H)l‘a’b by quenching anion 4 with water or acetic

acid at either -70°C or at room temperature led instead to isolation of the pure E isomer of 2.

Unlike the anion derived from benzalglycinate 2,5 anion 4 does not undergo Michael addition to

methyl acrylate or acrylonitrile at -70°C. Reaction of 4 with other electrophiles is now being

studied.
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