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| A new method for the asymmetric synthesis of a series of chiral amines including (S)-3-methyl-1-(2-piperidin-1-yl-phenyl)butylamine |
| (2a) a key intermediate to prepare antidiabetic drug repaglinide by using Ellman’s reagent tert-butanesulfinamide. Diastereoselective

characterized by NMR, MS and other analytical data.

addition of organometallic reagents to 7-butanesulfinimines and followed by acidic and basic treatment. The obtained chiral amines were

Key Words: R(+)-fert-butanesulfinamide, S(-)-fert-butanesulfinamide, 2-Piperdin-1-yl-benzaldehyde, Titanium tetraethoxide.

INTRODUCTION

Repaglinide', S(+)2-ethoxy-4-[N-{ 1-(2-piperidinophenyl)-
3-methyl-1-butyl Jaminocarbonylmethyl]benzoic acid (1) (Fig.
1) is a pharmacologically active enantiomer which is marketed
by Boehringer Inhelheim. Repaglinide is a known non-sulfonyl
urea hypoglycemic agent, which has an insulinotropic effect
by blocking the K rpchannels of pancreatic B-cells. It is parti-
cularly lowering the blood glucose levels in patients suffering
from type II diabetes mellitus (NIDDM)**.
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Fig. 1. Structure of S(+)2-ethoxy-4-[N-{ 1-(2-piperidinophenyl)-3-methyl-
1-butyl }aminocarbonylmethyl]benzoic acid

The (S)-3-methyl-1-(2-piperidin- 1-yl-phenyl)butylamine
(2a) a subunit of repaglinide is a chiral molecule having chiral
centre alpha to the nitrogen atom has not been documented its
preparation by simple and economical methods though there

are several methods known in the literature®'° (Fig. 2). In order
to find a simple and viable method, an extensive efforts have
been focused on synthesis of (S)-chiral amine (2a) using
Ellman’s reagent fert-butanesulfinamide'’ by nucleophilic
addition of organometallic reagents followed by amine libe-
ration. To our surprise it was found that from the same single
source of sulfinimine (5a) by changing the anion source one
could get both isomers of the amine (2a and 8a).
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Fig. 2. Structure of (S)-3-methyl-1-(2-piperidin-1-yl-phenyl)butylamine
EXPERIMENTAL

Melting points were determined in open capillaries and
are uncorrected. The purity of all the compounds was routinely
checked by TLC on silica gel coated plates. IR spectrum were
recorded as Neat or KBr using Perkin-Elmer 2000 FT-TR
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spectrometer. 'H and “C NMR spectra were obtained on a
Bruker 400 MHz and ARX-200, respectively with Tetramethyl-
silane as internal standard (Chemical shifts in & ppm). Solvents
and reagents were used directly from the manufacturer, or
purified when required by standard procedures.

General procedure for making sulfinimines: To a stirred
solution of aldehydes (3a-g) and R(+)-tert-butanesulfinamide
(4) (1.1 eq.) in THF at room temperature, was added titanium
tetraethoxide (2.0 eq.). The mixture was heated to 60-65 °C
for 5-10 h. Cooled the reaction mass and added saturated
sodium chloride solution. Filtered the reaction mass through
celite and the aqueous layer was extracted with ethyl acetate.
The organic layer was concentrated and purified through
column chromatography.

2-Methyl-propane-2-sulfinic acid [1-(2-piperidin-1-yl-
phenyl)methylidene]amide (5a): Yield: 79 %; 'H NMR
(CDCls): 8 8.97 (s,1H), 7.92-7.94 (dd, 1H, J = 1.2, 7.0Hz),
7.41-7.45 (m,1H), 7.05-7.09 (t, 2H, J = 8.2 Hz), 2.94-2.96
(t,4H, J = 5.27Hz), 1.74-1.80 (m,4H), 1.57-1.61 (m,2H),
1.27(s, 9H, -CH;); *C NMR (CDCl): 8 161.37, 155.43,
132.75, 128.54, 127.25, 122.10, 118.96, 57.49, 55.03(20C),
26.01(2C), 23.98,22.48 (3C); IR (KB, Vinax, cm™) : 2936, 1603,
1588, 1455, 1356, 1346, 1286, 1228, 1080, 776; MS (m/z) =
293.3 [M + 1]*; MR: 81.5-82.0 °C.

2-Methyl-propane-2-sulfinic acid [(1-phenyl)methyli-
dene]amide (5b): Yield : 61.5 %; '"H NMR (CDCls): 3 8.55
(s,1H), 7.80-7.82 (d, 2H, J = 7.3Hz), 7.41-7.47 (m, 3H), 1.23
(s,9H, -CHs); “C NMR (CDCl;): 8 162.53, 133.89, 132.26,
129.18(2C), 128.77(2C), 57.50,22.42(3C); IR (Neat, Vi, cm™):
2978, 2961, 1606, 1574, 1450, 1363, 1216, 1086, 759, 731,
691; MS (m/z) = 210.2 [M + 1]".

2-Methyl-propane-2-sulfinic acid [1-(2-chloro-1-yl-
phenyl)ethylidene]amide (5¢): Yield: 64.6 %; 'H NMR
(CDCl5): 6 9.00 (s,1H), 8.00-8.02 (d, 1H, J = 7.5 Hz), 7.35-
7.38 (m,2H), 7.28-7. 31(m,1H), 1.22(s, 9H, -CH3); *C NMR
(CDCl5): 8 159.55, 136.31, 133.06, 131.16, 130.15, 129.05,
127.00, 57.81, 22.51(3C); IR (Neat, Vi, cm’™): 2960, 2926,
1590, 1568, 1457, 1363, 1223, 1085, 760, 716; MS (m/z) =
2442 M+ 17"

2-Methyl-propane-2-sulfinic acid [1-(2-methyl-1-yl-
phenyl)ethylidene]amide (5d): Yield: 55.95 %; 'H NMR
(CDCls): & 8.85 (s,1H), 7.89-7.91 (d, 1H, J = 7.64Hz), 7.37-
7.40(t,1H, J=7.3Hz), 7.29-7.31 (d, 1H, J="7.5Hz), 7.24-7.26
(d, 1H, J = 7.6Hz), 2.60 (s,3H), 1.27 (s, 9H, -CH3); *C NMR
(CDCl5): 8 161.62, 139.38, 132.04, 131.92, 131.27, 129.40,
126.24, 57.44, 22.47(3C), 19.85; IR (Neat, Vi, cm™): 2961,
2927, 2868, 1591, 1568, 1457, 1363, 1288, 1224, 1182, 1160,
1085, 758, 717; MS (m/z) = 2242 [M + 1]

2-Methyl-propane-2-sulfinic acid [1-(2-tolyl)phenyl-
methylidene]amide (5e): Yield: 92.5%; '"H NMR (CDCls): &
8.67 (s,1H), 8.15-8.14(d,1H,J = 7.5Hz), 7.51-7.55 (m, 1H),
7.41-7.46 (m, 2H), 7.20-7.28 (m, 4H), 2.40 (s, 3H), 1.27 (s,
9H, -CH3); “C NMR (CDCl;): 8 162.36, 144.58, 137.72,
135.55, 131.68, 131.61, 130.58, 129.93(2C), 129.16 (20),
127.85, 127.33, 57.72, 22.55 (3C), 21.09; IR (KBTI, Vi, cm’
"): 2974, 2922, 1692, 1589, 1474, 1086, 820, 776, 757, MS
(m/z) = 300.2 [M + 1]".

2-Methyl-propane-2-sulfinic acid [1-(2-methoxy-
phenyl)methylidene]amide (5f): Yield: 60 %; 'H NMR

(CDCl5): 8 9.06 (s,1H), 7.97-7.99((dd, 1H, J = 1.2, 8.0Hz),
7.44-7.48 (m, 1H), 6.94-7.02 (m,2H), 3.86 (s, 3H), 1.25(s,
9H, -CHs); “C NMR (CDCIl;): 8 159.52, 158.63, 133.86,
128.08, 122.62, 120.54, 111.30, 57.50, 55.40, 22.51 (3C); IR
(Neat, Vima, cm™): 2960, 2841, 1595, 1571, 1487, 1465, 1362,
1352, 1287, 1251, 1161, 1082, 757, 721; MS (m/z) = 240.4
M+ 17"

2-Methyl-propane-2-sulfinic acid [1-(4-piperidin-1-yl-
phenyl)methylidene]amide (5g): Yield: 84.4 %; 'H NMR
(CDCly): & 8.40(s,1H), 7.66-7.68 (d, 2H, J = 8.2Hz), 6.84-
6.86 (d, 2H, J=8.2Hz), 3.30 (br,4H), 1.61 (br, 6H), 1.21(s,9H.,-
CH3); *C NMR (CDCl5): 161.42, 153.98, 131.04(2C), 123.60,
113.93(2C), 57.24, 48.59(2C), 25.24(2C), 24.22, 22.42(3C);
IR (KBr, Vi, cm™): 2931, 1606, 1583, 1552, 1516, 1354,
1235, 1186, 1125, 1081, 822, 747; MS (m/z) = 293.2 [M +
11", MR: 146.4-147.9 °C.

2-Methyl-propane-2-sulfinic acid [1-(2-piperidin-1-yl-
phenyl)methylidene]amide (10): Followed the above gen-
eral procedure by using 2-piperdin-1-yl benzaldehyde (3a)
and S(-)-tert-butanesulfinamide (9). Yield: 75.0 %; 'H NMR
(CDCl5): 8 8.97 (s,1H), 7.92-7.94 (dd, 1H, J = 1.0, 7.6Hz),
7.41-7.43 (m, 1H), 7.05-7.09 (t, 2H, J = 8.0 Hz), 2.94-2.96
(t,4H, J = 5.26 Hz), 1.74-1.80 (m,4H), 1.57-1.61 (m, 2H),
1.27 (s, 9H, -CH3); "C NMR (CDCls): & 161.37, 155.43,
132.75, 128.54, 127.25, 122.11, 118.96, 57.48, 55.03(2C),
26.01(2C), 23.98,22.48 (3C); IR (KB, Viax, cm™): 2936, 1603,
1588, 1455, 1356, 1346, 1286, 1228, 1080, 776; MS (m/z) =
293.4 [M + 1]*; MR: 80.5-81.8 °C.

General procedure for the reaction of Grignard reagent
with sulfinimines: Prepared the Grignard reagents from
1-bromo-2-methylpropane (3.0 eq.) using magnesium (3.1 eq.)
in THF. To a stirred solution of sulfinimines (Sa-g) (1.0 eq.) in
MDC at -40 to -50 °C, was added the above prepared Grignard
reagent. The mixture was stirred for 1 h and warmed to room
temperature.

The above reaction mass was quenched in to 15 % HCl
solution and stirred at room temperature. Separated the
organic layer and the aqueous layer was basified and extracted
in MDC. The organic extracts were washed with water and
concentrated to get the product and purified through column
chromatography.

(S)-3-Methyl-1-(2-piperidin-1-yl-phenyl)butylamine
(2a): Yield: 33.7 %; '"H NMR (CDCly): & 7.32-7.34 (m, 1H),
7.09-7.22 (m, 3H), 4.46-4.50 (t, 1H, J = 6.8Hz), 2.80-2.86
(m, 4H), 1.71-1.77 (m, 4H), 1.50-1.60 (m, 7H), 0.94-0.97 (t,
6H, J = 6.5Hz); “C NMR (CDCl;): § 152.18, 142.74, 127.04,
126.28, 124.35, 120.89, 54.86, 48.54(2C), 47.58, 26.59(2C),
25.27,24.21,23.11,22.36; IR (Neat, Vi, cm™): 2933, 2866,
2795, 1596, 1487, 1466, 1449, 1381, 1220, 921, 752; MS (m/
z) = 247.5[M + 1]%; SOR (C =1 % in methanol at 20 °C): +
6.9°.

3-Methyl-1-phenylbutylamine (2b): Yield: 38.6%; 'H
NMR (CDCly): § 7.22-7.33 (m,5H), 3.94-3.97 (t, IH, J= 6.5
Hz), 1.97 (br, s, 2H), 1.51-1.59 (m, 3H), 0.89-0.93 (m, 6H);
BC NMR (CDCls): § 146.68, 128.53, 126.75, 126.18, 54.00,
48.76,24.97,22.72, 22.42; IR (Neat, Vi, cm™): 2955, 2926,
2869, 1655, 1602, 1492, 1466, 1453, 1384, 1366, 757, 700;
MS (m/z) = 164.2 [M + 1]".
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3-Methyl 1-(2-chlorophenyl)butylamine (2¢): Yield:
44.4 %; '"HNMR (CDCl;): 8 7.46-7.48 (d,1H,J = 7.7Hz), 7.32-
7.34 (d,1H, J = 7.9Hz), 7.25-7.28 (t,1H, J = 7.3 Hz), 7.14-
7.18 (m,1H), 4.45-4.48 (q, 1H, J = 5.8, 8.1Hz), 2.04 (br, s,
2H), 1.52-1.83 (m, 3H), 0.93-0.97 (dd, 6H, J = 6.5,11.4, Hz);
C NMR (CDCly): 6 143.51, 132.66, 129.46, 127.72, 127.06,
126.99, 49.84, 46.96, 25.10, 23.16, 21.90; IR (Neat, Vyax, cm™):
2955, 2928, 2869, 1593, 1572, 1468, 1439, 1385, 1367, 1048,
1035, 754, 694; MS (m/z) = 198.3 [M + 1]*.

3-Methyl-1-0-tolyl-butylamine (2d): Yield: 37.8 %; 'H
NMR (CDCl): & 7.45-7.47(d,1H,J = 7.57Hz), 7.14-7.22 (m,
3H), 4.30-4.33 (t, 1H, J = 6.4 Hz), 3.95 (br, s, 2H), 2.36 (s,
3H), 1.58-1.71 (m, 3H), 0.90-0.94 (dd, 6H, J = 5.5, 10.9 Hz);
C NMR (CDCl5): 6 141.50, 134.92, 130.45, 127.03, 126.48,
125.27, 49.08, 46.40, 24.93, 22.96, 22.16, 19.24; IR (Neat,
Vinax, c'): 2955, 2927, 2868, 1600, 1464, 1384, 1367, 1049,
754, 726; MS (m/z) = 178.3 [M + 1]".

3-Methyl-1-(4-piperidin-1-yl-phenyl)butylamine (2g):
Yield: 35.5 %; '"H NMR (CDCly): 8 7.17-7.19 (d, 2H, J = 8.2
Hz), 6.89-6.91 (d, 2H, J = 8.2 Hz), 3.90-3.93 (t, 1H, J = 7.2
Hz), 3.13(br, 4H), 2.78 (br, s, 2H), 2.00 (s, 2H), 1.40-1.51 (m,
9H), 0.87-0.90 (t, 6H, J=7.5 Hz); *C NMR (CDCl;): 151.62,
131.68, 127.51(2C), 116.26(2C), 53.17, 50.31(2C), 45.53,
25.70(2C), 24.63, 24.16, 22.84, 21.88; IR (KBr, Vi, cm™):
2632, 1614, 1577,1521, 1401, 1238, 1130; MS (m/z) = 247.4
M+ 17"

(R)-3-Methyl-1-(2-piperidin-1-yl-phenyl)butylamine
(8a) (from 10): Yield: 35.6 %; 'H NMR (CDCl5): 8 7.33-7.35
(m, 1H), 7.08-7.20 (m, 3H), 4.46-4.49 (t, 1H, J = 6.8 Hz),
2.80-2.86 (m, 4H), 1.71-1.73 (m, 4H), 1.50-1.70 (m,7H), 0.93-
0.96 (t,6H,J = 6.3Hz); *C NMR (CDCl;): & 152.19, 142.78,
127.03, 126.27, 124.34, 120.90, 54.86, 48.53(2C), 47.58,
26.58(2C), 25.27, 24.20, 23.10, 22.34; IR (Neat, Vi, cm™):
2934, 2866, 2798, 1597, 1487, 1466, 1449, 1381, 1220, 921,
752; MS (m/z) = 247.5 [M + 1]%; SOR (C = 1 % in methanol
at 20°C): - 8.0°.

General procedure for the reaction of organolithium
reagents with sulfinimines: Added slowly of 1-bromo-2-
methylpropane (6 eq.) in diethyl ether to lithium metal (9.0
eq.) in diethyl ether at -10 to -15 °C over the period of 1 h.
Stirred for 1 h to get clear solution. Cooled the mass further to
-45 to -60 °C and added slowly sulfinimines (5a-g) (1.0 eq) in
THEF at- 45 to -60 °C. The mixture was stirred for 1 h.

The above reaction mass was quenched in to 15 % HCI
solution and stirred for 1 h at room temperature. Separated
the organic layer and washed with toluene. The aqueous layer
was basified and extracted in toluene. The organic extracts
were washed with water, concentrated and purified through
column chromatography.

(R)-3-Methyl-1-(2-piperidin-1-yl-phenyl)butylamine
(8a): Yield: 55.6 %; '"H NMR (CDCls): § 7.33-7.35 (m,2H),
7.09-7.21 (m, 3H), 4.46-4.50 (t,6H,J = 6.9Hz), 2.80-2.86 (m,
4H), 1.71-1.73 (m, 4H), 1.50-1.61 (m, 5H), 0.93-0.96 (t, 6H,
J = 6.3Hz); "C NMR (CDCl;): § 152.18, 142.86, 127.01,
126.25, 124.32, 120.87, 54.86, 48.58(2C), 47.55, 26.57(2C),
25.27,24.20, 23.11, 22.34; IR (Neat, Vma, neat, cm™): 2933,
2866, 2796, 1597, 1487, 1466, 1449, 1381, 1220, 922, 753;
MS (m/z) = 247.5 [M + H]"; SOR (1 % in methanol at 20 °C):
-4.2°

3-Methyl-1-phenylbutylamine (8b): Yield: 51 %; 'H
NMR (CDCly): & 7.23-7.34 (m,5H), 3.93-3.97 (t, 1H, J =
6.1Hz), 1.96 (br, s, 2H), 1.54-1.59 (m, 3H), 0.91-0.93 (m, 6H);
BC NMR (CDCls): § 146.68, 128.50, 126.77, 126.21, 53.98,
48.71,24.97,22.54,22.42; IR (Neat, Vma, cm™): 2955, 2927,
1655, 1602, 1492, 1466, 1453, 1384, 1366, 757, 700; MS
(m/z) = 1642 [M + 1]".

3-Methyl 1-(2-chlorophenyl)butylamine (8c): Yield:
61.6 %; '"HNMR (CDCls): 8 7.45-7.47 (d,1H,J = 7.0Hz), 7.29-
7.31(d,1H, J=7.9Hz), 7.21-7.25 (t,1H, J=7.3Hz), 7.08-7.19
(m, 1H), 4.43-4.47 (q, 1H, J = 5.9, 8.0Hz), 2.23 (br, s, 2H),
1.51-1.81 (m, 3H), 0.91-0.95 (dd, 6H, J = 6.45,10.75 Hz); "*C
NMR (CDCly): § 143.51, 132.67, 129.47, 127.73, 127.06,
126.97,49.85, 46.96,25.17,23.16,21.90; IR (Neat, Vi, cm™):
2956, 2929, 1594, 1468, 1438, 1385, 1367, 1035, 754; MS
(m/z) = 198.3 [M + 1]".

3-Methyl-1-o-tolyl-butylamine (8d): Yield: 40.3 %; 'H
NMR (CDCl;): & 7.46-7.48(d,1H,J = 7.1Hz), 7.14-7.20
(m,3H), 4.80 (br, s, 2H), 4.34 (br, 1H), 2.37 (s,3H), 1.58-1.71
(m, 3H), 0.90-0.93 (7, 6H, J = 6.3 Hz); *C NMR (CDCl;): &
140.53, 135.03, 130.50, 127.23, 126.52, 125.37,49.15, 45.91,
24.86,22.84,22.19, 19.26; IR (Neat, Vma, cm™): 2957, 2930,
1465, 1385, 1368, 1216, 756; MS (m/z) = 178.3[M + 1]".

3-Methyl-1-(4-piperidin-1-yl-phenyl)butylamine (8g):
Yield: 41.5 %; '"H NMR (CDCly): & 7.19-7.21 (d, 2H, J =
8.4Hz), 6.88-6.90 (d, 2H, J = 8.5 Hz), 5.37 (br, 2H), 3.91-
3.95(t, 1H,J=7.45Hz), 3.12-3.15 (t,4H, J=5.3Hz), 1.86 (s,
2H), 1.43-1.86 (m, 9H), 0.85-0.89 (dd, 6H, J = 6.7,9.1Hz);
BC NMR (CDCl5): 151.69, 130.70, 127.67(2C), 116.21(2C),
53.10, 50.26(2C), 44.97, 25.68(2C), 24.53, 24.16, 22.93,
21.71; IR (KBTr, Vina, cm™): 2931, 1614, 1577, 1521, 1401,
1238, 1130; MS (m/z) = 247.4 [M + 1]"; MR: 148.6-152.1 °C.

(S)-3-Methyl-1-(2-piperidin-1-yl-phenyl)butylamine
(2a) (from 10): Yield: 58.3 %; "H NMR (CDCl;): 8 7.33-7.35
(m, 1H), 7.09-7.22 (m, 3H), 4.47-4.50 (t, 1H, J = 6.8 Hz),
2.80-2.86 (m,4H), 1.71-1.75 (m, 4H), 1.50-1.64 (m, 7H), 0.94-
0.97 (t, 6H, J = 6.4 Hz); *C NMR (CDCl5): 8 152.17, 142.82,
127.02, 126.26, 124.33, 120.87, 54.86, 48.58(2C), 47.55, 26.59
(20), 25.27, 24.21, 23.12, 22.35; IR (Neat, Vi, cm™): 2933,
2866, 2796, 1597, 1487, 1466, 1449, 1381, 1220, 921, 752;
MS (m/z) = 247.5 M + 117 SOR (C = 1 % in methanol at
20 °C): +4.5°.

Preparation of repaglinide

Synthesis of (S)-2-ethoxy-4-[N-{1-(2-piperidinophenyl)-
3-methyl-1-butyl}aminocarbonylmethyl]benzoic acid
ethyl ester (14): To a stirred solution of 2.25 g of 3-ethoxy-4-
ethoxycarbonyl phenylacetic acid (13) (8.92 mmol) and 2.5 g
of N-methyl morpholine (24.33 mmol) in 20 mL of MDC at
0-5 °C, was added 1.12 g of pivaloyl chloride (9.32 mmol)
slowly at below 5 °C. After 1.0 h stirring, 2.0 g amine 2a (8.11
mmol) in 10.0 mL of MDC was added slowly at 0-5 °C.
Warmed the mass to room temperature and stirred for 15.0 h.
Quenched the reaction by adding water and separated the
organic layer. The organic later was washed with 5 % HCl
solution, 5 % NaOH solution and water. Concentrated the
organic layer gave 3.5 g of 14 was obtained in 89.6 % yield as
off white solid.

'H NMR (CDCly): 6 7.73-7.75(d,1H,J = 7.76Hz), 7.17-
7.26(m, 2H), 7.02-7.08(m, 2H), 6.82-6.84 (d, 1H, J = 10.0
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Hz), 6.69-6.71(br, d, 1H, J = 8.0 Hz), 5.36-5.42 (q, 2H, J =
8.4, 154 Hz), 4.32-4.37(q, 2H, J = 7.1, 14.2 Hz), 3.96-4.03
(m,2H), 3.53(s,2H), 2.94(br,2H), 2.61(br,2H), 1.51-1.72 (m,
9H), 1.35-1.43 (m, 6H), 0.90-0.92 (d, 6H, J = 6.5 Hz); “C
NMR (CDCly): 8 168.70, 166.14, 158.73, 152.41, 140.96,
138.60, 131.96, 127.80, 127.51, 124.93, 122.63, 120.69,
119.34, 113.75, 64.43, 60.64, 49.58, 46.56 (2C), 44.16, 26.65
(20), 25.24, 24.05, 22.68, 22.43, 14.57, 14.19; IR (KBr, Vi,
cm™): 3236, 3063, 2932, 1731, 1630, 1557, 1244, 1180, 771;
MS (m/z) = 481.5 [M + 1]*; MR: 118-120.9 °C.

Synthesis of (S)-2-ethoxy-4-[N-{1-(2-piperidinophenyl)-
3-methyl-1-butyl}aminocarbonylmethyl]benzoic acid
(Repaglinide) (1): To a stirred solution of 1.5 gm of 14 (3.12
mmol) in 7.5 mL of ethanol at room temperature, was added 2
N NaOH solution (6.24 mmol). The reaction mixture was
heated to reflux and stirred for 1 h. Concentrated the mass and
cooled. Diluted the reaction mass with water and acidified pH
2 using HCl solution. Stirred for 2 h. Filtered and washed with
water. Dried the product and gave 1.2 g of 1 was obtained in
84.9 % yield as off white solid.

'HNMR (CDCls): 8 10.97 (br,1H), 8.07-8.09 (d, 1H, J =
7.95 Hz), 7.04-7.24 (m, 5H), 6.96-7.08 (m, 2H), 5.33-5.39 (q,
2H, J = 8.5, 15.4 Hz), 4.13-4.27 (m, 2H), 3.56-3.57 (d, 2H,
J=3.0Hz), 2.93 (br, 2H), 2.62 (br ,2H), 1.39-1.72 (m, 12H),
0.91-0.93 (dd, 6H, J = 2.0, 6.5 Hz); *C NMR (CDCl): §
168.18, 165.22, 157.42, 152.40, 143.20, 138.46, 133.78,
127.90, 127.79,125.07, 122.89, 122.71, 116.29, 113.16, 65.86,
50.14, 46.59 (2C), 43.89, 26.70 (2C), 25.23, 23.99, 22.65,
22.44, 14.47; IR (KBr, Vi, cm™): 3308, 2935, 1687, 1636,
1567,1216; MS (m/z) = 453.5[M + 1]"; MR: 130.8-131.8 °C.

From Grignard reaction: SOR (1 % in methanol at
20 °C): + 10.8°% chiral HPLC: S-Isomer-96.6 %.

RESULTS AND DISCUSSION

The reported literature methods for the synthesis of (S)-
3-methyl-1-(2-piperidin-1-yl- phenyl)butylamine (2a), an
important intermediate for the synthesis of repaglinide
typically involving traditional asymmetric synthesis method
of using chiral phenyl ethylamine or classical resolution of

o
H

1l
o X .S
” Ti(OEY), N /(R)Vt-Bu
[0] /S‘
+ HN" & Vt-Bu R' R
R' R
imx
(o]

3a-g) 4 See)

a=R-Piperidinyl, R-H
b=R, R-H

c¢=R-Cl, R-H
d=R-CH;, R-H

e =R-Toluyl, R-H
f=R-OCH;, R-H

g =R-H, R'-Piperidinyl

racemic compound. As part of our research activities in our
laboratories aimed at developing stereocontrolled synthesis
pharmaceutically active molecule, we report herein a new
protocol for the synthesis of (S)-3-methyl-1-(2-piperidin-1-
yl-phenyl)butylamine (2a) from the source of chiral sulfinimines
(5a and 10) as starting material and the (R) and (S)-fert-butane-
sulfinamide as chiral auxiliaries(4 and 9).

In the process and to our suprise was found that when
using isobutyl magnesium chloride to the chiral sulfinimine
(5a) for alkylation, the product was a (S)-3-methyl-1-(2-
piperidin-1-yl-phenyl)-butylamine (2a) but when we used the
isobutyllithium as a reagent for alkylation it gave R-isomer
(8a). Hence by utilizing the same versatile chiral sulfinimine
building block (5a) we successfully synthesized both form of
enatiomer by merely changing the carbanion source.

To generalize and understand further we extended our
studies with other similar derivatives of chiral sulfinimines
(5b-g) and these reaction are briefly summarized in Scheme-I.

Similarly attempted use of organo zinc halides with
sulfinimines (Sa-g) was failed to get any required products.

Prepared the chiral sulfinimines (5a-g) by the condensa-
tion of aldehydes (3a-g) with R(+)-fert-butanesulfinamide (4)
using titanium tetraethoxide as water scaventure. Addition of
Grignard reagent isobutylmagnesium bromide from isobutyl
bromide and magnesium to the sulfinimines (5a-g) undergo
diastereoselectively to give sulfinylamines (6a-g), which were
notisolated and taken further for acidic hydrolysis and followed
by treating with base gave the chiral amines (2a-g), in all cases
S-isomer were the major product. Similarly the addition of
organolithium reagent prepared from isobutyl bromide and
lithium to the sulfinimines (5a-g) gave the insitu formation of
sulfinylamines (7a-g), which were further cleaved under acidic
condition and followed by treating with base gave the chiral
amines (8a-g) with R-isomer as major product. These results
are summarized in Table-1.

It was significant that no product was formed when-5e
and 5f and as a regents either in Grignard or lithium reagent.

To verify the versality of the diasterofacial selectivity we
have also studied further synthesis of S-chiral amine (2a) by

4,
I HCl /NH.
., _S ©) >
/N7 Vg —>
® g ® NaOH

R R

i-BuMgBr R' R
2(a-g)

6(a-g)

HCl1 NH.
S ®R) 2
o IN WeBy| >
H NaOH
R
R R
8(a-g)
7(a-g)

Scheme-I
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TABLE-1
DIASTEREOSELECTIVE REACTION OF SULFINIMINES (5a-g) WITH ORGANO METALLIC REAGENTS
, Chiral HPLC (%) Yield
S. No. R R Reagent Product 3 R (%)
1 N O -H iBuMgBr 2a 95.02 4.98 33.7
2 \NO -H iBuLi 8a 21.38 78.6 55.6
3 -H -H iBuMgBr 2b 60.43 39.50 38.6
4 -H -H iBuLi 8b 16.48 83.52 51.0
5 -Cl -H iBuMgBr 2¢ 53.51 46.49 444
6 -Cl -H iBuLi 8c 19.13 80.97 61.6
7 -CH; -H iBuMgBr 2d 44.34 55.66 37.8
8 -CH; -H iBuLi 8d 37.75 62.25 40.3
9 \O\ -H iBuMgBr 2e - - -
CH
10 \©\ -H iBuLi 8e - - -
CH3

11 -OCH, -H iBuMgBr 2f = = =
12 -OCH, -H iBuLi 8f = = =
13 -H > ,O iBuMgBr 2g 65.28 34.72 355
14 -H iBuLi 8g 29.5 70.5 415

@

taking S(-)-fert-butanesulfinamide (9) and condensed with
2-piperdin-1-ylbenzaldehyde (3a) using titanium tetraethoxide
gave sulfinimine (10). The addition of Grignard reagent isobutyl-
magnesium bromide to sulfinimine (10) gave R-isomer (8a).
Similarly the addition of isobutyl lithium reagent to the
sulfinimine (10) gave the required S-chiral amine (2a). These
reaction are briefly summarized in Scheme-II and the results
are summarized in Table-2.

To prove the confirmation of the product of (S)-chiral
amine (2a) obtained from the above route method, we have
prepared the repaglinide drug (1) by condensing (S)-amine

(2a) with 3-ethoxy-4-ethoxycarbonyl phenylacetic acid (13)
gave (S)-2-ethoxy-4-N-{1-(2-piperidinophenyl)-3-methyl-1-
butyl }aminocarbonylmethyl]benzoic acid ethyl ester (14) and
followed by basic hydrolysis. The isolated product repaglinide,
which was matching in all respect with the reported repaglinide.
These reaction are briefly summarized in Scheme-III.

Conclusion

An efficient asymmetric synthetic method for the prepa-
ration of series of hitherto unknown chiral amine (2b-g and
8b-g) and known (S)-3-methyl-1-(2-piperidin-1-yl-phenyl)-

(]
I HCI NH,
/sl// » ®)
® g © t-Bu
NaOH
R' R
i-BuMgBr R' R
8a
o 11
H Il
0 X, S,
Il Ti(OR), N /tBu
o /S'// —
+ HN" 5 7tBu R’ R
R R
P 10
3a 9 i-Bu\
a =R-Piperidinyl, R'-H (I)I v
., _S HCI ) | NH
_S.

JINT | —

® g ® NaOH
R R

R’ R
2a
12

Scheme-II
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TABLE-2
DIASTEREOSELECTIVE REACTION OF SULFINIMINE (10) WITH ORGANO METALLIC REAGENTS

, Chiral HPLC (%) Yield

S. No. R R Reagent Product S R (%)
N

1 O -H iBuMgBr 8a 6.46 93.54 35.6
N

2 O -H iBuLi 2a 81.84 18.16 58.3

o)
° g o o o OH
o, Pivaloyl , NaOH oy
INH, ov chloride " o ., ///H 0/\
+ — H
NMM
N 'O

COOH

2a 13

Scheme-II1

butylamine (2a) a key intermediate of repaglinide have been
developed by diastereoselective addition of Grignard and
organo lithium reagent to sulfinimine.
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