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Abstract: A practical and efficient route to (S)-g-fluoroleucine was
developed via compound 9. Introduction of the fluorine was
achieved using N,N-diethylaminosulfur trifluoride (DAST) treat-
ment on a tertiary alcohol 8.
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Fluorinated amino acids have recently received much
attention because of their potential use in a wide variety of
bioactive agents1 and the challenge associated with their
preparations. A number of research groups have success-
fully achieved the synthesis of some chiral fluorinated
amino acids.2 For example, a lipase-catalyzed dynamic
ring-opening of an azlactone provided a highly efficient
chemo-enzymatic approach to (S)-g-fluoroleucine ethyl
ester.3 In addition, Papageorgiou et al.1d reported an enan-
tioselective chemical synthesis of (S)-g-fluoroleucine
ethyl ester using bis-lactim ether methodology. However,
this route is limited by the high cost of the bis-lactim ether
precursor and a low yield of the key diastereoselective
alkylation step. The requirement for (S)-g-fluoroleucine
in one of our medicinal chemistry programs and the lack
of a practical chemical approach to this derivative prompt-
ed us to develop the efficient route reported herein.

The reaction sequence is shown in Scheme 1. Selective re-
duction of the N-(tert-butoxycarbonyl)-L-aspartic acid 4-
benzyl ester 1, via an activated mixed anhydride,4 afford-
ed the desired alcohol 2 which was then protected as the
silyl ether 3. Treatment of 3 with 4 equivalents of methyl-
magnesium bromide converted the benzyl ester to the
tertiary alcohol 4. This alcohol was then reacted with
N,N-diethylaminosulfur trifluoride5 in anhydrous dichlo-
romethane to afford the fluorinated intermediate 5 in low
yield (42%). Significant amount of the oxazolidinone 6,
resulting from undesired participation of tert-butyl
carbamate functional group, was also isolated. Similar
observations were reported by Zhao and co-workers.6

They found that treatment of N-tert-butoxycarbonyl
derivatives of b-amino primary alcohols with DAST un-
dergo intramolecular cyclizations to give oxazolidinones
in good yields.

In order to avoid the formation of 6, we chose to convert
the primary alcohol 2 (Scheme 2) to the corresponding cy-
clic carbamate 7. Using p-toluenesulfonic anhydride in
anhydrous dichloroethane, the oxazolidinone 7 was ob-
tained in 83% yield. Double addition of methylmagne-
sium bromide to the benzyl ester moiety gave the water
soluble alcohol 8 which was isolated by continuous
liquid-liquid extraction employing dichloromethane.7

Fluorination using DAST in anhydrous dichloromethane
afforded the desired fluorinated derivative 9 along with
6% of the endo-olefin 10 which was easily removed by
chromatography. Hydrolysis of 9 under basic conditions8

followed by selective N-protection furnished 11 in 91%
yield for the two steps. Oxidation of the protected b-ami-
no alcohol to the corresponding carboxylic acid 12 was
achieved using periodic acid with a catalytic amount of
chromium trioxide in wet acetonitrile.9 Ultimately, depro-
tection of the amine using 20% trifluoroacetic acid in
dichloromethane produced the desired (S)-g-fluoroleucine
13, isolated in quantitative yield as a stable TFA salt. The
enantiomeric excess of 13 was determined to be >98%
based on a comparative 1H NMR analysis of its Mosher
amide 1410 to its racemic analog prepared by a different
route (Figure 1).

Scheme 1 Reagents and conditions: a) NMM (1 equiv), i-
BuOC(O)Cl (1 equiv), DME, –15 °C, 30 min; b) NaBH4, H2O, –50 °C
to –15 °C, 85% (last two steps); c) TBSCl (1.2 equiv), Et3N, DMAP,
CH2Cl2, r.t. 90%; d) MeMgBr (3 M in Et2O, 4 equiv), toluene–THF
(1:1), 0 °C, 76%; e) DAST (2 equiv), CH2Cl2, –78 °C, 42%.
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In conclusion, we have developed a convenient and effi-
cient procedure for the preparation of optically pure (S)-g-
fluoroleucine in multigram quantities using commercially
available N-(tert-butoxycarbonyl)-L-aspartic acid 4-
benzyl ester as a starting material. No erosion of chirality
occurred during the synthesis.
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Scheme 2 Reagents and conditions: a) (p-Tos)2O (1.1 equiv), pyri-
dine, dichloroethane, 0 °C, at r.t. for 1 h, then at 90 °C for 2 h, 83%;
b) MeMgBr (3 M in Et2O, 4 equiv), toluene–THF (1:1), –20 °C to
0 °C, 72%; c) DAST (1 equiv), CH2Cl2, –78 °C to r.t., 70%; d) KOH
(3 equiv), EtOH (90%)–H2O, 100 °C, 4 h; e) (Boc)2O (1.5 equiv),
Et3N, CH2Cl2, 91% (last two steps); f) H5IO6 (2.5 equiv), CrO3 (cat.),
0.75% v/v H2O/MeCN, 0 °C, 50 min, 65%; g) 20% TFA in CH2Cl2,
99%.
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