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Asymmetric synthesis of optically active 8-amino- 

=,a-dimethyl-8-phenylpropionic acid (V) was achieved 

by the reaction of the chiral Schiff bases with di- 

methylketene and with the Reformatsky reagent. The 

specific rotation and the configuration of V were 

determined by the correlation with authentically 

prepared R ( + )  - B-benzoylamino-a, a-dimethyl-6-phenyl- 
ethanol (X). 

Several naturally occurring B-amino acids having an asymme- 

tric carbon atom have been isolated,') and have attracted atten- 

tion in the field of biochemistry. A few papers 2a-c) have 

hitherto been reported on the asymmetric synthesis of 8-amino 

acids, in which the addition of chiral amines to carbon-carbon 

double bond compounds 2a'b' and the reaction of chiral Schiff 

bases with chiral and achiral Reformatsky reagents2c)were involved. 

Another possible route to 8-amino acids is the process through 

the cycloaddition of Schiff bases to ketene, and this reaction 



has been investigated using achiral substrates. 3, We now wish 

to report the asymmetric synthesis of 8-amino-a,a-dimethyl-8- 

phenylpropionic acid by the use of chiral Schiff bases and di- 

methylketene in this synthesis. In addition, the reaction of 

chiral Schiff bases with the corresponding Reformatsky reagent 

was also examined. 

C H CHC (CH3) 2COOH - L 

5 1  
C H CHC (a3) 2COOH 

NHR Pd (OH) 2/C 
6 51 

NH2 

The cycloaddition of chiral Schiff bases I containing R(+)- 

a-methylbenzylimino or E(-)-a-methylbenzylimino moiety to dimethyl- 

ketene (II), which was prepared from kbutyryl chloride and tri- 

ethylamine in solution in situ, was successfully carried out by 

treating in acetonitrile at -30 --40' for 0.5 hr to afford the 

corresponding oxazinones (111) in 56-68 % yields. Without being 
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isolated from the reaction mixture, the compound I11 was hydroly- 

zed with 6g hydrochloric acid under boiling conditions and then 

treated with IR 120  form) to give 0-benzylamino acids (IV) , 

followed by hydrogenolysis over 10 % palladium hydroxide on char- 

coal to yield &(+)-V and a(-)-V in the optical purities of 47 and 

53 %, respectively. 

I VI VII 

C H CHC (CH3) 2COOH 
6 51 

C H CHC (CH3) 2COOH 

NHR Pd(OH)#2> 5 1  NH2 

a: R= R(c)-C H CH- 
6 51 

b: R= S(-)-C H CH- 
6 5 1  

CH3 CH3 

The asymmetric synthesis of V through the formation of 0-lactam 

using Reformatsky reagent, prepared in solution in situ, was also 

achieved in about 35 % overall yields. The reaction smoothly 

proceeded by adding ethyl a-bromo-butyrate (VI) into the boil- 

ing solution of I in dry benzene containing an excess of zinc 

powder to give 1-benzy1-3,3-dimethy1-4-0x0-2-pheny1azetidines ( ~ 1 1 )  



in fairely good yields of 73-76 %. The compound VII was hydrolyz- 

ed and then hydrogenolyzed, without being isolated from the reac- 

tion mixture, to give E(+)-V and S(-)-V in the optical purities 

of 36 and 33 %, respectively. The specific rotations, configura- 

tions, optical purities, and overall yields of V are listed in 

Table. 

Table Optically active ~-Amino-u,a-dimethyl-~-phenylpropionic 

Acid (V) through the intermediates (I11 and VII) 

Method R in I11 and VII [alg5 (1; HC1) Config. of V Optical Overall 
Purity Yield 

a) ( % )  ( % )  
R(+)-C H CH- +14.5'(c=0.8) - 6 5, 

R 4 7 2 1 

A CH3 
s(-)-c H CH- -16.3O(c=1.5) a) s 5 3 2 8 - 6 51 

CH, 

R(+)-C H CH- -11.0' (c=1.9Ia) - 6 5 1  
S 36 (30)~) 35 

B CH3 

s(-)-c H cn- +lo.oO (c=2.2) a) R 33 ( ~ 8 ) ~ )  36 - 6 51 

A The process through reaction of I with dimethylketene 

B The process through Reformatsky reaction of I 

a) Defined as ([a] obs./[al Dpure) x 100. &(+) -V showed [a] h5+30.b0 

(c=1.5, 1N - HC1). 
b) These optical purities were calculated from the integration of 

'H-NMR spectra of B-lactam(VI1). ' 

As can be seen in the Table, it is of interest that these two 

methods formed V of reverse direction of the specific rotation. 

The determinations of specific rotation and the configuration of V 
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were performed by the stereochemical correlation of &(+)-8-benzo- 

ylamino- a ,  edimethyl- Pphenylethanol (X) ( [alA5 +12.5'. c=2.5, 

EtOH), prepared authentically from methyl R(-1-aminophenylacetate 

(VIII) through the Grignard reaction of the N-benzoyl intermediate 

(IX), with that derived from the racemic compound of V through 

three steps. 

C H CHCOOCHj - C H CHCOOCH3 -- C H CHC (CH3) 20H 
6 5~ 

NH2HCl 
6 51 

NHCOC6H5 
6 51 

NHCOC6H5 

R ( - )  - R(-) - R(+) 

VIII IX X 

C H CHC (CH~) 2COOH- C H CHC (CH3) 2COOH - C H CHC (CH3) 2NH2HC1 
6 51 6 51 

NHCOC6H5 
6 51 

NH2 NHCOC6H5 

The racemic V was converted into the N-benzoyl, followed by 

resolution with cinchonine to give optically active N-benzoyl 

derivative V (XI) ([a] A5 -24.1°, c=2.0, EtOH) . The Schmidt 

reaction of XI with sodium azide in chloroform in the presence of 

sulfuric acid afforded the corresponding amino derivative (XII), 

followed by diazotization to give X ( + 9 . E 0 ,  c=0.6, EtOH). 

On the other hand, the hydrolysis of XI with 6g hydrochloric acid 

gave the optically active V (XIII) ( +30.6'; c=1.5, 1: HC1). 

Therefore, it is reasonable to conclude that the configuration of 
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