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Abstract: The reaction of allylic, benzylic and propargylic halides with zinc in the presence of the
glycine cation equivalent, methyl N-Boc-2-acetoxyglycine, affords Boc protected amino acid

derivatives in high yield. Resolution of methyl N-Boc-propargylglycine with a-chymotrypsin affords
N-Boc-L-propargyiglycine in 99% e.e..

The “amidoalkylation” of C-nucleophiles with glycine cation aquivalents (e.g. 1, Scheme 1)
for the synthesis of amino acid derivatives is well known.1-10 In recent years, asymmetric
modifications to this reaction have also been explored.25-7 However, one limitation to this
reaction is the use of highly reactive organomagnesium and organolithium reagents which can
react with other sensitive functionalities. Particularly relevant to the work herein is the Lewis acid
catalyzed addition of allylsilanes to glycine cation equivalents (e.g. 2).7-10 A potential limitation
under these conditions is the sensitivity of certain amino acid protecting groups to Lewis acids.
Furthermore, noticably lacking among these examples is the use of this method to synthesize

propargylglycine derivatives.
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In this paper we dascribe a simple, efficient, one pot synthesis of a variety of natural and
unnatural amino acid derivatives by reacting methyl N-Boc-2-acetoxyglycine 5 with allylic,
benzylic and propargyl halides in the presence of zinc dust without the need for a Lewis acid. This
reaction is essentially a Reformatsky or Barbier reaction in the presence of a glycine cation
equivalent. The a-acetoxy group was selected based upon ease of synthesis and leaving group
ability. Coupled with an enzyme resolution, 11 this methed allows for the facile synthesis of N-Boc-
L-propargylglycine.i12
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Methyl N-Boc-2-acetoxyglycine 5 (Schemae 2) is easily prepared in two steps from methyl
glyoxylate hemiacetal 3.13,14 Treatment of 5 (.0.5M) and zinc dust (2 eq.) in DMF with the halide (2
eq.), while maintaining the temperature between 20-25°C for 1-2 hours affords the amino acid
derivatives 6 in good to excellent yields (Table 1).15

Table 1

entry alkyl halide® product (yield)® entry alky! halide® product (yield)®

1 sr\/ 6a (97 %) 4 ar\/J\ 6d (82 %)

2 Br_-CO:Et 6b (68 %) 5 Br\/ﬂ 6e (89 %)

3 B 6¢ (99 %) 6 Cl_~2(-OMe) 6f (37 %)
7 Bl‘\/ﬂ(P'CN) 6g c

* Two equivalents of alkyl halide were added to a 0.5 M solution of 3 (2.0 mmol) and zinc dust (4.0 mmol,
325-mesh) in DMF with cooling, at a rate to keep internal temperature between 20-25°C. ® isolated yield
after extractive work up and silica gel chromatography. °Ses reference 18.

The solvent plays an important role in this reaction.16¢ In DMF, the metallation reaction
initiates quickly and the addition reaction was usually complete within 1 hour. WHhen the reaction
was carried out in THF no reaction occurred unless a Lewis acid, MeAIC! (0.5 éq), was present.
Even under these conditions the isolated yields were high and both the Boc group and the ester
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remained unatfected.
Resolution of the racemic ester 6a with a-chymotrypsin at 25°C in 0.1M phosphate buffer

(pH 8) afforded N-Boc-L-propargyiglycine 7a in 96% yiekd based upon 53% conversion ( 88% e.
0.).17 One recrystallization from Et2O/petroleum ether gave a 67% yield of 7a enriched to 98% e.e.

[m.p. 84-85°C, [0]p25 = +23.5° (MeOH, ¢ = 9.1 mg/mL}].
In conclusion, an economical, high yield synthesis of Boc protected amino acid esters can
be carried out by reacting methyl N-Boc-2-acetoxyglycine with a variety of organic bromides and

zinc. Some of these intermediates are suitable for enzyme resoiution. via hydrolysis of tho ester
moiety.
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Determination of the % e. e. was made by chiral HPLC analysis using a Crownpak CR(+)
column (15 cm x 4.6 mm) at 0°C and isocratic elution with 1% ag. HCIO, at 0.5 mL/min. The
detector was set at 205 nm.

This reaction did not yield the expected p-cyanophenylalanine derivative but instead gave
exclusively the substituted phenylglycine derivative shown here in 57% yield.
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