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Abstract: Acetate 1, a glycine cation equivalent , is reacted with organocopper 
reagents to yield products 2 which can readily be converted to the higher amino 
acids. This method provides access to aryl-substituted amino acids as well as 
amino acids containing a B-tertiary carbon. 

The preceeding paper' outlines the preparation of a stable cationic glycine 

equivalent which can be reacted with heteroatom-nucleophiles to yield a variety 

of a-heteroatom substituted amino acid derivatives. We now report use of this 

synthon for the construction of carbon-carbon bonds. Of particular note is 

the possibility of using such a system for direct access to various structural 

types of amino acids which are difficult to prepare using a strategy involving 

reaction of a nucleophilic amino acid synthon with electrophiles. Aryl amino 

acids 2 as well as amino acids containing a B-tertiary carbon center3 are two 

such examples. 

The possibility of using organocopper reagents as the nucleophile was 

pursued because of the potential for a wide range of both reactivity and 

selectivity. 4 The multifunctional nature of the electrophilic acetate 1 makes 

it imperative that a selective nucleophilic reagent be chosen for introduction 

of the new carbon-carbon bond into the desired a-position. 

Initial experiments (Table , entries l-6) led to the choice of the higher 

order mixed cuprates (R2Cu(CN)Li2) developed by Lipshutx and coworkers 6 as 
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TABLE. Preparation of Higher Amino Acid Derivatives from Acetate 4. 

Ph2C=N-CH-C02Et 
I 
OAc 

1 Ph2CuLi*P(OEt): THF, O'C, lhr, N ti 40% 

2 
6 

Ph2Cu(CN)Li2 

3 

4 

THF, -60°C, 0.5hr, N 

THF, -20°C, 1.5hr, N 

THF, O'C, 2hr, N 

No Rx 

No Rx 

ti + Redn 56%e 

5 Et20, I-5'C, 2hr, N 

0 
THF, L-5 C, 4hr, I 

Redn 70% 

6 

7 Bu2Cu(CN)Li2 THF, I-5'C, 2hr, I 46% 

8 BuCu(NCy2)Li7 THF, O'C, 2hr, N 

68% 

46% 

9 

10 

11 

THF, I-5OC, 2ht, I 63% 

THF, I-5'C, 6hr, I 

THF, I-5'C, 4hr, I 

71% 
f 

54% 

1.2 eq for entries l-5 and 8; 1.5 eq for entries 6,7 and 9-11. 1-Npth = l- 
Naphthyl-, 2-Thi = 2-thienyl-. 
Solvent, temperature, time and mode of addition (N = normal, I = inverse). 
Redn = reduction product (2, R = H). 
Isolated yield of 2. All products gave satisfactory elemental analyses 
and NMR spectra in agreement with the assigned structure. 
HPLC yield of a. _ 

I)rqanocopDera 

"RCu" 
Ph2C=N-CH-C02Et 

I 
R 

b 

2 - 

PrDductC Yieldd 

f See footnote 9 for a typical procedure. 
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reagents for the selective introduction of the requisite carbon-carbon bond. 

These results show that the reaction is sensitive to temperature, solvent and 

mode of addition. Thus, in THF with normal addition, when the temperature is 

too low (entries 2 and 3) no reaction occurs , whereas, at higher temperature 

(OOC., entry 4), significant amounts of reduction product (2, R = H) are 

observed. Reduction becomes the exclusive mode of reaction when ether is used 

as solvent (entry 5). l1 Comparison of the nBu2Cu(CN)Li2 reagent (entry 7) with 

another stable organocopper species, the heterocuprate nBuCu(NCy2)LiY (entry 8) 

gave identical results. Using the best conditions with the higher order mixed 

cuprates (entry 6: inverse addition of the organocuprate to acetate 1 in THF at 

I-5'C.), several alkylated Schiff bases 2 were prepared in moderate to good 

yield (entries 6,7,9-11). 

The alkylated Schiff bases 2 can readily by hydrolyzed to the corresponding 

amino acids. 12 Thus, the following amino acids were prepared (Schiff base, 

C02H C02H 

-K 

C02H 

NH2 NH2 NH2 

2 4 5 - - 

hydrolysis yield, overall yield from 1): D,L-phenylglycine l3 (& 98%, 67%); 

D,L-norleucine l4 (a, 80%, 37%); D,L-(1-naphthyl)glycine", 1 (2r;, 66%, 42%); 

D,L-(2-thienyl)glycine 16, p (X, 84%, 60%); and tert-leucine17 5 (2e, 90%, 49%). 
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a) The non-natural amino acid phenylglycine and arylglycine analogs are 
structural elements of several widely used penicillin and cephalosporin 
antibiotics. See: "Chemistry and Biology of 8-Lactam Antibiotics," Vol. l- 
3, R.B. Morin and M. Gorman, Eds., Academic Press, N.Y., 1982; b) For 
application of thfophene-substituted amino acid derivatives in amino acid 
chemistry, see: Y.L. Gol'dfarb, B.P. Fabrichnyi and I.F. Shalavina, Tetra- 
&&on, J& 21 (1962). 
a) t-Butylglycine (Bug or t-leucine) has been incorporated into enkephalin 
and other peptide analogs: J.L. Fauchere and C. Petermann, Helv, U 
&&a, a, 824 (1980) and M. Lebl, J. Pospisek, J. Hlavacek, T. Barth, P. 
Malon, L. Servitova, K. Hauzer and K. Jost, cell. Q&A.. Chem. Cm, 41, 
689 (1982); b) review on the construction of quaternary carbon centers: 
S.F. Martin, Tetrahedron, s, 419 (1980). 
G.H. Posner, "An Introduction to Synthesis using Organocopper Reagents", 
Wiley-Interscience, New York, 1982. 
G.H. Posner, prsL React, J_9, 60 (1972). 
B.H. Lipshutz, R.S. Wilhelm and J. Kozlowski, Tetrahedron r&U., 22, 3755 
(1982). 
S.H. Bertz, G. Dabbagh and G.M. Villacorta, L Emer, w SPC., UU, 5824 
(1982). 
The organolithium reagent was prepared from 1-bromonaphthalene: a) H. Gilman 
and F.W. Moore, 1L, Amer Chem, So&, 62, 1843 (1940); b) J.C.W. Evans and 
C.F.W. Allen, "Organic Synthesis,"; Wiley, New York, 1943, Coll. Vol. II, p. 
517. 
Typical procedure (Table, Entry 10): 2-thienyl lithium was prepared by 
adding nBuLi (5 ml, 2.4 M, 12 mmol) to thiophene (1.1 g, 13 mmol) in ether (5 
ml) at 20°C. (footnote 10) and was transferred by double-tipped needle to 
another flask containing a mixture of dry CuCN (5400mg,6 mmol, azeotroped with 
toluene (6 ml) under vacuum) and THF (10 ml) at -78 C. The mixture was warmed 
to O°C. and agter 2-5 min further the solution was transferred to a dropping 
funnel at -60 C. and then added dropwise over 30 minutes to a solution of 
acetate I. (1.3 g, 4 mmol) in THF (60 ml) at -loo to -5OC. The resulting 
mixture was stirred for six hours at I -5'C (disappearance of lwas followed 
by HPLC). The mixture was quenched at O'C. with saturated NH Cl, brought to 
pH 7-8 with 6N NIQOH, extracted with ether and the ether extr&ts dried 
(MgSO,) and evaporated. The crude product was purified by flash chromato- 
graphy (EtzO/ hexane, 15/85) to give 2d (1.0 g, 71%). Crystallization with 
ether-hexane gave analytically pure product, mp 85-6 C., NMR (CDC13) 6 1.23 
(3H, t), 4.16 (2H, q), 6.9-7.9 (13H, m). Anal. Calcd for C21HlgN02S: C, 
72.18; H, 5.48; N, 4.01. Found: C, 72.36; H, 5.34; N, 3.96. 
H. Gilman and D.A. Shirley, L Amer. Chem. SQS;., 21, 1870 (1949). 
If benzyl bromide is added to the reaction mixture prior to aqueous workup, 
the alkylation product (2, R = CH,Ph) is isolated in 67% yield. For related 
reductions and alkylations of o-functionalized ketones, see: a) J.B. Bull 
and A. Tuinman, !&m Lett., 4349 (1973); b) G.H. Posner and J.J. 
Sterling, L Amer. Chem. SPG, sr 3076 (1973). 
M.J. O'Donnell and R.L. Polb, Ja praL !X@m_.., 42, 2663 (1982). 
D,L-Phenylglycine, mp 265-7 C. (commercial sample, Aldrich Chemical Co., 
mixed mp 265-7'C.). 
D,L-Norleucine, mp 282-4'C. 
mp 284-6'C.). 

(commercial sample, Aldrich Chemical Co., mixed 

Methyl D,L-(1-naghthyl)glycine hydrochloride (1 + MeOH/HCl), mp 176-8'C. 
(Lit. mp 177-8.5 C., H.E. Baumgarten, S.E..Dirks, J.M. Peterson and R.L. 
Key, La Chem, Z!l, 3708 (1966b). 
D,L-(2-Thienyl)glycine, mp 208-10 C. (Lit. mp 233-6'C., S. Nishimura, S. 
Otsuka and E. Imoto, Nippon ~ag&u Xasshi, 82, 1688 (1961); Chem. Abstr., 
2, 11464f (1963). Preparation of this amino acid in our laboratory using 
the cited literature procedure gave product with mp 212-5OC.; mixed mp 
211-3'+.) 
D,L-tert-Leucine, mp 248-9OC. (commercial sample, Research OrganiCS, Inc., 
mixed mp 248-5OOC.). 
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