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Abstract: A practical and efficient route t&)-y-fluoroleucine was
developed via compoun®. Introduction of the fluorine was OBn ab OBn ¢ 0Bn
achieved usind\,N-diethylaminosulfur trifluoride (DAST) treat- oH oH OTBS
ment on a tertiary alcoh8l BocHN BocHN BocHN
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Fluorinated amino acids have recently received muc¢ BocHN
attention because of their potential use in a wide variety .
bioactive agentsand the challenge associated with theigsheme 1 Reagents and conditions a) NMM (1 equiv), i-
preparations. A number of research groups have succeasgac(o)cl (1 equiv), DME, —15 °C, 30 min; b) NagHt,0, -50 T
fully achieved the synthesis of some chiral fluorinatet —15 °C, 85% (last two steps); ¢) TBSCI (1.2 equiv)NEDMAP,
amino acid$. For example, a lipase-catalyzed dynami§HzClz rt. 90%; d) MeMgBr (3 M in EO, 4 equiv), toluene—TH
ring-opening of an azlactone provided a highly efficierft:1): 0 °C. 76%; €) DAST (2 equiv), GBI, —78 °C, 42%.
chemo-enzymatic approach t8){y-fluoroleucine ethyl
ester® In addition, Papageorgiou etdkeported an enan-
tioselective chemical synthesis of){y-fluoroleucine
ethyl ester using bis-lactim ether methodology. Howev
this route is limited by the high cost of the bis-lactim eth
precursor and a low yield of the key diastereoselecti
alkylation step. The requirement fdg){y-fluoroleucine
in one of our medicinal chemistry programs and the Iajg

of a practical chemical approach to this derivative prom U ) : .
ed us to develop the efficient route reported herein.  Fluorination using DAST in anhydrous dichloromethane
i ) ) . afforded the desired fluorinated derivati9ealong with
The reaction sequence is shown in Scheme 1. Selectivedes ot theendo-olefin 10 which was easily removed by
duction of theN-(tert-butoxycarbonyl)=-aspartic acid 4- cnromatography. Hydrolysis 6funder basic conditiofs
benzyl ested, via an activated mixed anhydrifiefford-  fo)iowed by selective N-protection furnishad in 91%
ed the desired alcoh@lwhich was then protected as theyield for the two steps. Oxidation of the protecgeami-
silyl eth¢r3. Treatment oB with 4 equivalents of methyl- 4 aiconol to the corresponding carboxylic atfwas
magnesium bromide converted the benzyl ester to thepieved using periodic acid with a catalytic amount of
tertiary alcohol4. This alcohol was then reacted withchromium trioxide in wet acetonitriftUltimately, depro-
N,N-diethylaminosulfur trlfluo_rldéln fanhydrous dichlo- tection of the amine using 20% trifluoroacetic acid in
rqmetharge to afford the fluorinated intermed&ia low  gjchioromethane produced the desir®gfluoroleucine
yield (42%). Significant amount of the oxazolidindde 13 jsolated in guantitative yield as a stable TFA salt. The
resulting from undesired participation dert-butyl  enantiomeric excess d3 was determined to be >98%
carbamate functional group, was also isolated. Similgtsed on a comparativel NMR analysis of its Mosher

observations were reported by Zhao and co-workergmide 141 to its racemic analog prepared by a different
They found that treatment oN-tert-butoxycarbonyl g e (Figure 1).

derivatives of3-amino primary alcohols with DAST un-
dergo intramolecular cyclizations to give oxazolidinones

in good yields. o
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In order to avoid the formation éf we chose to convert
the primary alcohd (Scheme 2) to the corresponding cy-
tlic carbamate?. Using p-toluenesulfonic anhydride in
éer’nhydrous dichloroethane, the oxazolidindheras ob-
\;@ined in 83% yield. Double addition of methylmagne-
sium bromide to the benzyl ester moiety gave the water
luble alcohol8 which was isolated by continuous
uid-liquid extraction employing dichloromethahe.
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Scheme 2 Reagentsand conditions: a) (p-Tos),0 (1.1 equiv), p¥i-

d, e

BocHN
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dine, dichloroethane, 0 °C, at r.t. for 1 h, then at 90 °C for 2 h,;83%

b) MeMgBr (3 M in EtO, 4 equiv), toluene-THF (1:1), —-20 €
0°C, 72%; c) DAST (1 equiv), Cj€l,, —78 °C to r.t., 70%; d) KB
(3 equiv), EtOH (90%)-kD, 100 °C, 4 h; e) (Bog)d (1.5 equiy,
Et;N, CH,Cl,, 91% (last two steps); f) D¢ (2.5 equiv), CrQ@(cat),
0.75% v/iv HO/MeCN, 0 °C, 50 min, 65%; g) 20% TFA in GEl,,
99%.
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In conclusion, we have developed a convenient and effi-

cient procedure for the pramtion of optically pureSj-y-

fluoroleucine in multigram quantities using commercially
available N-(tert-butoxycarbonyl)-aspartic acid 4-

benzyl ester as a starting material. No erosion of chirality

occurred during the synthesis.
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Experimental Procedurefor the Synthesis of Compound

8.

MeMgBr (681 mL of 3 M solution in EO, 2.04 mol) was
added to a mixture of toluene (1 L) and THF (1 L) at—20 °C.
A solution of the benzyl est@r(120 g, 510 mmol) in THF
(500 mL) was added dropwise maintaining the temperature
below —10 °C and the mixture was aged at 0 °C for 2 h. The
mixture was slowly added to a mixture of1(3 L) and
HOACc (600 mL) and the mixture wastirred at r.t. for 2 h.
The aqueous layer was separated and the organic layer was
extracted with HO (2x 600 mL). The product was extracted
from the combined aqueous layers using,Clkland a
continuous extractor (2 d). The @El, extract was
evaporated to dryness and co-evaporated witaptane.

The residue was purified by chromatography on silica gel
using EtOH and C}Cl, (1:25) to afford compound (62 g,
72%). p]p?°—7.0 € 1.0, MeOH).H NMR (500 MHz,
CD,COCD,): 5=1.25(3H, s),1.27 (3H, s), 1.73 (1 H, dd,
J=13.9,6.1Hz),1.81 (1 H,dd=13.9,6.6 Hz), 3.67 (1 H,
s),4.01 (1 H, dd)=8.4, 7.3 Hz), 4.12-4.18 (1 H, m), 4.49
(1H, ddJ=8.3,8.3Hz),6.26 (1 H, SfC NMR (125 MHz,
CDCl,): 6 =160.05, 71.14, 71.00, 50.19, 47.66, 32.14,
28.86. Anal. Calcd for #,;NO;: C, 52.82; H, 8.23; N, 8.80.
Found: C, 52.69; H, 8.19; N, 8.76. HRMS-FAB (glycerol,
KCI): m/z[M + K]* calcd for GH;,NO;K: 198.1878; found:
198.0532.
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