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Abstract: The reaction of allylic, benzylic and propargylic halides with zinc In the presence of the 
glydne cation equivalent, methyl N-Boc-2-acetoxyglycine, affords Boo protected amino add 
derivatives in high yield. Resolution of methyl N-Boopropargylglycine with o-chymottypsin affords 
N-Boc-L-propargylglydne in 99% 8.8.. 

The Qmkfoalkylation” of C-nucleophiles with glycine cation equivalents (e.g. 1, Scheme 1) 

for the synthesis of amino add derivatives is well known.l-10 In recent years, asymmetric 

modifications to this reaction have also been explored.s.5~7 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 add protecting groups to Lewis adds. 

Furthermore, noticably lacking among these examples is the use of this method to synthesize 

propargylglycine derivatives. 

Scheme 1 

1 &=Boc, R2rt-Bu. X=Br 

2 R, =WoC02, RpMo, X=OMo 

In this paper we describe a simple, efficient, one pot synthesis of a variety of natural and 

unnatural amino acid derivatives by reacting methyl N-Boc-P-acetoxyglycine 5 with allylic, 

benzyltc and propargyl halides in the presence of zinc dust without the need for a Lewis add. 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 method allows for the facile synthesis of N-Boo 

L-propargylglycine.12 
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Methyl N-Sac-P-acetoxygiycine 5 (Scheme 2) is easily prepared in two steps from methyl 

giyoxyiate hemiacetat 3.ls.f4 Treatment of 5 (-OSM) and zinc dust (2 eq.) in DMF with the halide (2 

eq.), while mafntaining the temperature between 20-25X for 1-2 hours affords the amino add 

dBrfvatives 6 in good to excellent yields (Table l).tJ 

Table 1 

to Qmggund 5 

entry aikyi halide’ product (yieid)b entry aikyi halidea product (yieid)b 

1 Br,/ 6a (97 %) 4 Br 6d (82 %) 

2 Br-C02Et 6b (68 %) 5 Br,/l?f 6e (89 %) 

3 Br\/\\ 6c (99 %) 6 cf \/O(poMe) 6f (37 %) 

7 BrvB(o-CH) 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, 

325mesh) in DMF with cooling, at a rate to keep internal temperature between 20-25%. b Isolated yield 

after extracthfe work up and silica gel chromatography. %ee reference 18. 

The solvent plays an important role in this reaction.16 in DMF, the metailation reaction 

inittates quickly and the addition reaction was usually complete within 1 hour. When the reaction 

was carried out in THF no reaction occurred unless a Lewis acid, MesAICi (0.5 cq), was present. 

Even under these conditions the isolated yields were high and both the Boc group and the ester 
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remained unaffeWd. 

Resolution of the racemio ester 6a with a-chymotrypsin at 25% in 0.1 M phosphate buffer 

(pH 8) afforded N-Boc-L-propargyig!ycine 7a in 96% yie# bas@d upon 50% eowersion f 88% 8. 

e&l? One rec%ystaiifzation from Et20tpetrofeum ether gave a 67% yield of m end&ted to 99% 8.8. 

[m.p. 64-66dc, [a]P - +23.6* (MeOH, c - 9.1 mg/mL& 

in conclusion, an economical, high yield synthesis of Boc protected amino acid esters can 

be carded out by reacting methyl N-Boo-&acetoxygtycine with a variety cf organic bromides and 

zfnc. Some of these intermediates are suitable for enzyme re~iution.~a.h~~~~s of the ester 

moiety* 

Acknowledgements: The authors wish to thank Dr. Ranmaii Wijayaratne and Brian Caliihan for 

their help in the chirai HPLC analysis. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

6. 

9. 

10. 

11. 

12. 

References and Notes 

P. Munster, W. Steglich, &tth&i, 223-225 (1987). 

A. L. Casteihano, S. Home, R. Biiiedeau, A. Krantz, SLett., 2Z, 2435-2438 

(1986). 

R. Kober. K. Papadopouios, W. Miitz, D. Enders, W. Stegiich, Tetrahedron, 41, 1693-l 701 

(1985). 

T.Bretschneider, W. Miftz, P. Munster, W. Btegiich, Tetrahedron. 44,5403-5414 (1988). 

P. Emrert. J. Meyer, C. Stucki, J, Schneebeil, J.-P. Obrecht. ~~~; a 1265 

1268 (1988). 

0. P. G. Hamon, R. A. Massy-Westropp, P. Razzino, l&,L6,bedron, 48, 51635178 

(1992). 

R. M. Williams, P. J. Sinclair, D. Zhai, D. Chen, J,, $lQ, 1647-l 557 (1988). 

H. H. Nlooiweer, H. Hiemstra. W. N. Speckamp, m, !I& 4627-4636 (1989). 

H. H. Mooiweer. H. Hiemstra, H. P. Fortgens, W. N. Speckamp, sLett., il&, 3285 

3288 (1987). 

E. C. Roos, M. C. Lopez, M. A. Brook, H. Hiemstra, W. N, Speckamp, 8. Kaptein. J. 

~mphius, H. E. Schoemaker. J., 58.3259-3268 (1993). 

8, Schrfcker, K. Thinring. H. Bemer, s. I ett_ &387-390 (1990). 

For earlier syntheses of L-propargylgiycine see: a) 0. Leukart, M. Caviezei, A. Eberle, E. 

Escher, A. Tun-Kyi, R. Schwyzer, Jieiv. Chem., a,2181 -2183 (1976). b) H. Gershon, J. 

S. Meek, K.Dittmer, J., Z.l., 3574-3575 (1949). c) S. ikegami, H. Uchiyama, 



3672 

13. 

14. 

15. 

16. 

17. 

18. 

T. Hayama, T. Katsuki, M. Yamaguchi. Tetrahedron, #.& 5333-5342 (1988). 

Z. Bernstein, D. Ben-lshai, Tetrahedron. s. 8&l -883 (1977). Compound 4 was 

synthesized by a modification of the published procedure by substituting benzybarbamate 

with t-butylcarbamate. 

Some selected data are: 

4: 1H-NMA (3OOMHz, CDCI3): S 1.46 (8. QH), 3.84 (s, 3H). 5.43 (m, lH), 5.78 (d.1 H, J = 

8Hz). Anal calc’d for CsHlsNOs: C, 46.82; H, 7.37; N, 6.90. Found: C, 47.04; H, 7.71; N, 

6.90. m. p. 96-9X. 

5: lH-NMR (3OOMHr. WC&): S 1.47 (s, QH), 2.13 (s, 3H), 3.82 (s, 3H). 5.93 ( m , 1 H ) , 

6.23 (d, lH, J = 8Hz). Anal calc’d for CloHl;rNOe1/4 H20: C, 47.71; H, 7.01; N, 5.56. Found: 

C, 47.68; H, 6.75; N, 5.55. 

go: 1H-NMR (300MHz, CDCla): S 1.43 (s, QH), 2.58 (s, 3H), 3.73 (s, 3H), 5.57 (br. d, J = 

8Hz. IH), 5.78 (br. d, J t 8Hz, 1 H), 7.31 (d, J = 8Hz, IH), 7.50 (dd, J = 8Hz, J = lHz, 1 H). 

7.55 (br. s, 1H). 

Spectral and analyiil data are consistant with the proposed strucures. 

T. Shono, M. Ishifune, S. Kashimura, Chem. 449-452 (1990). 

Determination of the % e. e. was made by chiral HPLC analysis using a Crownpak CR(+) 

column (15 cm x 4.6 mm) at O°C and isocratic elution with 1% aq. HCl04 at 0.5 mllmin. 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. 

NC 

(Received in USA 7 February 1994; revised 29 March 1994; accepted 31 March 1994) 


