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Enzymatic Transamination to (25)-5,5,5-Trifluoroleucine
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5,5,5-Trifluoro-4-methyl-2-oxopentanoic acid was conveniently
synthesized and transformed into (25)-5,5,5-trifluoroleucine with high optical
purity by enzymatic transamination using Alcaligenes faecalis 1AM 1015.

Fluorine containing amino acids]) have been extensively studied in recent years because of their unique
biological activities as potent enzyme inhibitors and also as key units of physiologically important peptides suc
as renin,2) neurokinin3) and enkephalin analogs.4) In accord with the requirement for optically active
fluorinated amino acids, much effort has been directed toward the development of practical methods for
enantioselective synthesis.1-3) Although a few approaches6) have been reported for the synthesis of chiral
trifluoroleucine by optical resolution, it seems to remain limitations in the introduction of fluorine containing
blocks or in the efficiency of the resolution.

Our previous research?) on enzymatic synthesis resulted in the efficient production of fluorine-
containing phenylalanine derivatives by transamination using Alcaligenes faecalis. In seeking to extend this
finding to the aliphatic systems,) we chose 5,5,5-trifluoro-4-methyl-2-oxopentanoic acid (5) as a precursor of
transamination. We first report herein a facile synthesis of 5 and its enzymatic transformation to (25)-5,5,5-
trifluoroleucine (6).

Preparation of 5 is outlined in Scheme 1. Condensation?) of ethyl isocyanoacetate (1) with the known
aldehyde 210) afforded oxazoline 3 in 75% yield, which was converted to 4 by a hydrolysis-dehydration
sequence. The ester 4 was directly obtained in 40% yield from 1 and 2 through isomerization in the presence ol
lithium diisopropylamide (in THF at -78 °C for 5 min then slowly warmed up to room temperature during 30
min and stirred for 1 h). Acid hydrolysis of 4 provided the desired keto acid 511) quantitatively.
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The enzymatic reactions were carried out using the 50
resting cells of Alcaligenes faecalis IAM 1015 grown in a E 40
nutrient medium (50 ml, initial pH 7.0) in a shaking flask at
30 °C for 18 h. The cells were harvested by centrifugation é 30
and washed with a phosphate buffer (pH 7.0, 10 mM) to 8
obtain wet cells for the transamination. The reaction with L- 2 20
glutamic acid (100 mM) or L-aspartic acid (100 mM) was g 10
performed at 37 °C for 55 h in a volume of [ ml of [00 mM $
phosphate buffer (pH 8.0) containing 46 mM of 5, | mM of ° 60
pyridoxal phosphate, and 7.1 mg of wet cells (corresponding Time /h
to 1.2 mg of dry cells). The results are shown in Fig 1. Fig. 1. Production of trifiuoroleucine.
In contrast to the transamination’) of fluorinated Glu for NH,, donor: Yield of 6 (O); Residual 5 (4)

phenylpyruvic acids, L-glutamic acid was more effective than

Asp for NH2 donor: Yield of 6 (@); Residuai 5 (4)

L-aspartic acid as a donor of amino group in the reaction rate and selectivity. While the reaction using L-

aspartic acid produced L-alanine as a side product, no L-alanine was observed in the reaction mixture with L-

glutamic acid. A larger scale production using L-glutamic acid gave 6 in 39% yield as a | : 1 mixture of (25,

45) and (25, 4R) diastereomers, 12) which was isolated after purification by ion exchange chromatography.
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