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Abstract
A highly efficient and enantio selective synthesis of (S)-3-amino-5-methylhexanoic acid 1 (Pregabalin) is reported. Evans
enolate based asymmetric alkylation reaction was used as the key step to set up the required chirality. This procedure allows
the rapid process to provide the (S)-(+)-Pregabalin 1 in excellent overall yields and purity.
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Introduction
Pregabalin 1 ((S)-(+)-3-amino methylhexanoic acid) is a novel and potent anticonvulsant agent for the treatment of epilepsy
and pain [1]. It has also been found to be more active than Gabapentin in preclinical models of epilepsy [2]. Although the
mixture of enantiomers did not possess the pharmacological activity in clinical trials, [3] the S enantiomer of pregabalin
possesses the required biological activity. Hence the stereo selective synthesis of (S)-(+)-Pregabalin is of great interest to the
research scientists.

The first synthesis of (S)-(+)-Pregabalin was reported by Hoekstra et al. 1a in the Warner-Lambert Laboratory with several
novel manufacturing processes [3]. Most of the synthesis of (S)-pregabalin involves the use of asymmetric hydrogenation [4]
or use of chiral resolving agent [5]. However recently sartillo et al. [6] have reported the chiral auxiliary based radical
cyclization to get the (S)-pregabalin. In this paper, we report our strategy involving chiral auxiliary based Evans asymmetric
alkylation approach for the synthesis of the (S)-(+)-Pregabalin with high optical activity.
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Experimental
The reactions were conducted in over dried glass ware with mechanical stirrer. Chemicals were parched from local venders.
1

H NMR spectra were recorded on a Gemini-2000 (200 MHz) and Mercury plus (varian 400 MHz) spectrometer with CDCl3

and D2O as the solvent. Mass spectra were recorded on Xevo TQD Triple Quadrupole Mass Spectrometry and the FT-IR
measured on a Perkin Elmer spectrum 100. The specific optical rotation of pregabalin was carried out on modal P-1030
Polari meter.

Preparation of compound 1: In an autoclave vessel, added 10% Pd/C (3 g, 10% load) to the solution of compound 9 (30
gm, 0.11 mol) in ethyl acetate in the presence of hydrogen atmosphere (3-4 Kg/cm2) for 16 hours at 25-30°C. Pd/C catalyst
was filtered off and the filtrate was concentrated under vacuum. Next, water (8 mL) and isopropanol (150 mL) were added to
the above concentrated solution. Then, the temperature was raised to 60°C, maintained for 40 minutes and allowed to cool
slowly and maintained at 0-5°C for 2-3 hours. Filtered the isolated solid and washed with chilled isopropanol (40 mL) and
dried at 45-50°C to give the pure compound 10 with 70% yield (12.14 g).
Compound 1: []D25.7+10.84 (c 1, H2O). 1H NMR (200 MHz, CDCl3) , ppm: 0.86-0.87 (3H, d, J=1.9 Hz), 0.89-0.91 (3H, d,
J=1.9 Hz), 1.18-1.24 (2H, m), 1.58-1.75 (1H, m), 2.12-2.45 (3H, m), 2.94-3.10 (2H, m). IR (KBr, cm-1): 3435, 2893, 1644,
1551, 1390, 1279, and 702. Mass: 160.1 (M++1). Anal. Calcd for C8H17NO2.

Results and Discussion
The retro synthetic analysis for our planned synthesis of S-(+)-Pregabalin 1 is shown in SCHEME 1. The azido ester 9 the
precursor to the pragabalin could be obtained from the hydroxy ester 7, which in turn was obtained from the oxazolidinone 5.

SCHEME 1. Retrosynthesis.

As outlined in SCHEME 2, the coupling of the chiral oxazolidinone auxiliary 3 with the acid 2 was achieved by using the
mixed anhydride method [7]. The acid was first activated with Pivoloyl chloride by forming the mixed anhydride. Chemo
selective attack at the less hindered carbonyl group by the chiral auxiliary 3 led to the desired product. This protocol avoids
the need for isolating the unstable, corrosive acyl chloride and seems to offer advantages in terms of practicality. Now the
key step in our synthesis is the alkylation of the lithium enolate of 4 with benzyl bromo acetate afforded the alkylated product
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5 with excellent diastereo selectivity. The desired diastereomer was isolated in 80% of yield and with >99.0% d.e after
recrystallization from tert-butyl methyl ester.

SCHEME 2. Reagents and conditions: (a) Pivoloyl Chloride, CH2Cl2, Et3N, RT to reflux, 6-8 h, 80%; (b)
LiHMDS, Benzyl bromo acetate, -78°C, 2 h, 85%; (c) LiOH, H2O2, THF:H2O, -5°C, 3 h, 85%; (d) BH3.Me2S,
THF, 0°C, 4 h, 84%; (e) CH3SO2Cl, CH2Cl2, Et3N, DMAP, 0°C RT, 2 h, 90%; (f) NaN3, DMF, 90°C, 6 h, 75%;
(g) 10% Pd/C, H2, 20 Psi, Methyl t-Butyl Ether, RT, 6 h, 78%.

Removal of the chiral auxiliary was achieved by selective hydrolysis of amide using Lithium peroxide to produce the
corresponding acid 6 without racemization of the newly formed stereogenic center [8]. The chiral auxiliary was readily
separated from the product by simple acid/base extraction.

The carboxylic acid 6 was selectively reduced to the corresponding alcohol 7 by using Borane Dimethylsulphide [9].
Mesylation of the alcohol followed by displacement of mesylate with sodium azide gave the azido ester 9 [10]. Finally, in
situ removal of the benzyl ester group and reduction of azide to amine was achieved by using 10% Pd/C in presence of H 2 at
room temperature to give the enantiomerically pure (S)-(+)-Pregabalin 1. [α] D+10.84 (c 1.0, H2O) (Lit. [α] D+10.1 (c 1.1 in
H2O]. The physical and spectroscopic data of all the compounds are in good agreement with the proposed structures and
those of 1 and 9 are in good agreement with the literature data [11].

Conclusion
In conclusion, we have demonstrated a seven step synthesis of S-(+)-Pregabalin by using Evan’s oxazolidinone based
alkylation as the key step. The present synthesis is having an overall yield of 25% and provides easy accesses for the
synthesis in S-(+)-Pregabalin in kilogram scale. The synthesis of other biologically active compounds by using chiral
auxiliary based strategy is being investigated in our laboratory.
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