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a-Phenyl-a-alkyl amino acids 1, which have been used for a variety of chemical and biological purposes, 

have been prepared by several different routes: (a) Strecker or Bucherer-Berg syntheses from the ketone:l (b) 

construction of the CQ-NH;? bond by rearrangement;2 (c) formation of the C,-CO;?H bond,3 and (d) C,-Cp bond 

formation by alkylation or carbonyl addition to the anion of a protected phenylglycine.4 Construction of the C,- 

CP(phenyl) bond by phenylation of the anion of a protected ol-alkyl amino acid (route e, nucleophilic aromatic 

substitution) has not been reported.5 

Ph Ph 

AH-CO,H 

FflH, 

R-CH-CO,H 

t!JHz 

The preceding paper6 describes the selective monophenylation of a glycine derivative protected as its 

benzophenone imine using Barton’s phenylating reagent, triphenylbismuth carbonate (3).7 Extension of this 

methodology to phenylation of an arylidene imine derivative of a monoalkyl amino acid 2 should allow selective 

introduction of a phenyl group into such active methine compounds to yield the disubstituted product, thereby 

providing a general synthesis of the a-phenyl a-substituted amino acids (1). Phenylation (route e) is accomplished 

by reacting 2 with an excess of triphenylbismuth carbonate in refluxing dimethylformamide.8 As in the related 

Ph 
1) DMF, Reflux I 

ArCH=N-CH -CO$? + Ph3BiC03 R-C-C&H 

k 2) Hydrolysis 
AH2 

2 3 1 

3913 



3914 

alkylation chemistry of compounds 2,9 the intermediate disubstituted Schiff base esters are generally not isolated, 

but are hydrolyzed directly to the amino acid products 1, which are obtained in 21-54% overall yield (see Table). 

Table: a-Phenyl-a-Substituted Amino Acids Prepared by Phenylation of Imine 2 
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Product Amino Acid la,c 
R Overall Yield 
Me 54% 
,I 

4-ClCeH4CH2 
nC8H17 
Ph 
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PhCH2 
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46% 
28% 
21% 
32% 
37% 
36% 
36% 

II Me02CCH2 Me H02CCH2 33% 
II Et02CCH2CH2 Et H02CCH2CH2 45% 

a All new starting materials 2 and amino acid products 1 gave satisfactory elemental or high resolution mass 
spectral analyses as well as lH NMR spectra consistent with the assigned structures. b Imines 2 are oils 
except 2i, mp 56-8 OC. c New amino acids: Id, mp 237-8 OC; lf, mp 245-6 oC. 
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General Experimental Procedure: to an oven dried 50 mL round-bottom flask equipped with a magnetic 
stirrin 
and D !&F(lOmL). A fl 

bar were added amino ester Schiff base 2 (2.0 mmol), triphenylbismuth carbonate 3 (1.0 g, 2 mmol), 
re ux condenser equipped with a CaS04 drying tube was attached and the flask was 

placed in a preheated heating mantle. The mixture was refluxed with stirring for 15 minutes. The mixture was 
cooled l-2 minutes and additional tri 
refluxed an additonal 15 minutes. !, 

henylbismuth carbonate (0.5 g, 1 mmol) was added and the mixture was 

carbonate had been added. 
his procedure was repeated until 3-5 equivalents of triphenylbismuth 

The flask was cooled to room temperature and the reaction mixture was worked u 
to provide the amino ester as before (reference 6). The amino acid ester was dissolved in aqueous HCl 
mL of 6 N solution, 120 mmol) and the solution was refluxed for one hour. 
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The solution was concentrated in 

Propylene oxide ( l 
ophilized to yield a white solid, which was dissolved in absolute ethanol (10 mL). 
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mL) was added and the mixture was refluxed for 15 minutes. The resulting white solid 
stalized from ethanol/water to yield the amino acid. 
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