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Summary: Reductive amiaation of 3-fluorophenylpyruvic acid was found to give erythro-3- 
fluorophenylalanine with high selectivity. 

Our previous paper1 reported the eiucidation of three and erythro configurations of 

3-fluorophenylalaniae based on Chemical transfdrmatiad and X-ray aaalysis. According to that 

study, the aziridine ring opening reaction recently reported by Wade et al. 
2 was found to be a 

highly stereoselective reaction producing the three diaseereoisomer in a yield higher than 

9%. We herein report a stereoselective synthesis of the erythro diastereoisomer by reductive 

amination of 3-fluorophenylpyruvic acid. 

Treatment of fi-pheiiylpyruvic acid esters with molecular fluorine in an inert solvent 

[CH3CN-CF2ClCFC12] gave the desired starting material, 3-fluorophenylpyruvic acid esters, in 

fairly good yield [65-70%].3 This reaction proceeded satisfactorily with Cc-keto acid deriva- 

tives which predomi~ntly exi:t in the enol form but not with derivatives in the keto form 

which gave complex mixtures of products. In the latter case, various side reactions by 

fluorine such as hydrogen abstraction, carbon-carbon bond breaking, and addition to the 

carbonyl group, may have occurred before the rate-determining enolization step and caused the 

unsatisfactory results. Thus, the desired results can probably be obtained by completing this 

step in advance as in the former case or facilitating it by choosing proper reaction con- 

ditions. Hethyl 3-fluorophenylpyruvate thus obtained was then converted into sodium 3-fluoro- 

phenylpyruvate under mild alkaline hydrolysis conditions [50x aq. Z-PrOH/NaHCOS], which 

prwent defluorination, and subsequently subjected to reductive anination using Na~4-NH40H or 

N~~3~-~4~r according to reported methods. 
4 

Both reductive amination procedures gave a 

ffuorinated arains acid in an isQlation yield ranging frQm 49% to 20x, the former being 

superior to the latter. The lk? and lQ F MMH spectra of the amino acid clearly showed that this 

compound was identical to isomer Bl which was obtained together with isomer A1 in fluorode- 

hydroxylation of 3-phenylserine and was identified as the erythro isomer: m.p. 168-l?O°C 

(dec.): MS (a/e) 184 (M++M), 163 CM+-Hl?), 709 (C7H6P), etc.: $4 NMR in D20 (int, DSS) 4.33 

ClH, dd, J(H$) 16, J(HorHB) 3.4 Hz, HO), 6.17 ClH, dd, JIHHE') 44 Hz, I$), ~7.4 (5H, m, arom. 

HI; "F NMR in D20(ext. C6F6) -21.3 (2 46, 16 Hz). 
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In order to unambiguously confirm the erythro configuration of the product, it was 

acetylated and recrystallized [CH30H] to afford fine crystals for X-ray analysis (see 

figure);5 m.p. 167-169°C. Therefore, the present reaction was highly stereoselective and 

the threo isomer yield was not more than 5%. 

For the mechanistic interpretation of this reaction, an imine intermediate and two re- 

actant-like transition states I and II were invoked. According to the explanations6 of asym- 

metric induction hitherto proposed for the reduction of carbonyl compounds, transition state I 

satisfactorily accounts for the preferable formation of the erythro isomer and transition 

state II explains the formation of the threo isomer. The latter transition state was proposed 

by Cornforth et al.' for the reduction of u-halo ketones. 
6 

Our present result favors tran- 

sition state I, making a striking contrast to the case of a-halo ketone reduction. After the 

completion of this work, we found a similar report published by Pandit et al. 
7 
this year. 

They proposed that transition state I was also favored over transition state II in the syn- 

thesis of erythro-3-fluoroaspartic acid ester. We emphasize here the importance of stabili- 

zation interactions (Coulombic attraction and/or hydrogen bonding) between fluorine and the NH 

group in the choice of the transition state I, because it was found by us in the NMR spectro- 

scopic study8 of rotaoers of both diastcreoisomers of 3-fluorophenylalanine that these inter- 

actions bring about stronger effects on equilibria of rotational conformations than do steric 

factors of the functional groups involved. 

We thank Dr. K. Kawada for his help with the synthetic work. 
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