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ABSTRACT. In this study, the effective preparation method of (S)-(+)-pranidipine, the active component of antihypertensive
drug as a calcium channel blocker, was developed using optical resolution. The racemic monocarboxylic acid 5 obtained by
the hydrolysis of (+)-pranidipine was mixed with optically active quinidine to form salts, and the insoluble diastereomeric salt
was collected and successive treatment with base and acid furnished (R)-(-)-carboxylic acid 7. (S)-(+)-Pranidipine was pre-
pared by esterification of this acid with cinnamyl alcohol, and the analysis by chiral HPLC showed 100% enantiomeric excess
(ee). This process would be industrially very useful to prepare chiral (S)-(+)-pranidipine, since the use of strong base and
anhydrous solvents, and ultra-low temperature condition were excluded in this process.
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oA & AF&-F )l Pranidipine (methyl (2E)-3-phenylprop- O|RA= 8 oJE2H o2 dYtst avtE Ve
2-en-1-yl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine- L A7t BaElo] Qluk’ apeba] SAAJE Q) S-0] A A A
3,5-dicarboxylate, A% Acalas, 1)-2 dihydropyridine#| L- oS Badle] Al BEoksithy 7] EojgkS Hlo
VDCC blocker2 A 7ZF8stal 22 A &EE= g 2 2 EoA LS YA 205 & 4 1A, S R-9]
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Scheme 1. Conventional asymmetric synthesis of (S)-(+)-pran-
idipine.
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A7) &4 3}oll methyl 2-(3-nitrobenzylidene)acetoacetate(4)2}
HE-S-AlA (S)-(+)-pranidipines 2+ 38ttt o 49 A
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Scheme 2. Industrially useful preparation method of (S)-(+)-
pranidipine.



490 MES - 2 -

Table 1. Effects of various solvents on the resolution of (R)-(-)-car-
boxylic acid 7

(R)-(-)-carboxylic acid 7

Solvent

% ee Yield(%)P
Acetone 84 32
THF 55 42
DCM 65 36
CH;CN 62 40
Methanol 60 34
Ethanol 88 28
DMF-H,0 (3:1) 98 36
DMF-H,0 (3:2) 100 35

#All ee values are based on maximum [a]p =-21.9 (¢ =0.5, ace-
tone). This maximum ee was confirmed by chiral HPLC using
hexane-ethanol(1:1). *The yields are of the isolated product based
on the total amount of the starting racemic acid 5.

ftljo
ofh

ol
-

A3FA ). o] o (R)-(-)-carboxylic acid 7 &
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Figure 1. Chromatogram of (S)-(+)-pranidipine on CHIRALCEL
OJ column. Mobile phase, hexane-ethanol (3:1); flow rate, 1.0
mL/min; injection volume, 10 pL; detection wavelength, 254 nm.
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AHE-8F31aL, HPLC A7) &-1+= MerckA}2] HPLCH 81 &
A&t} Thin-layer chromatography (TLC)+= Merck silica
gel 60 F-254 518 -2]9(0.25 mm)S A&kl AF2]Ad,
8 @ =, phosphomolybdic acid= HFA15}o] 2514t Flash
column chromatography+= Merck silica gel 60 (40~63 pm)<
A8t stillef] o] 3f) B B o & etk 2
Thomas-Hoover 2 A2 874 A 7|2 A5} 1L B A5}HA]
oFort). IR S H E -2 KBr pellet-3 A85}9] Perkin-
Elmer FTIR 1750 Spectrophotometer= Z43}3l 59 &
28 em™'E #7|5F4th 'TH NMR A% E 2.2 Bruker
AMX-R300 Spectrometer(400 MHz)o| 4 DMSO-ds F+=
CDCLE g2 A}83}o] =743} 2w, chemical shift=
5 X% 2 A ppmO 2 F7]5H T S 2 oS3t 2ol
OFX} 2 3E7)3}A T s, singlet; d, doublet; dd, doublet of doublets;
dt, doublet of triplets; m, multiplet; bs, broad singlet. 333} 3]
A [alp FH2 Jasco DIP digital polarimeter® 27 3} $ith.
7}o]=& HPLC E-41-& Waters 1525 Instrument® =73} 0.1,
% ee < CHIRALCEL OJ normal phase chiral column(4.6 x
250 mm)& AHg-5ko] AT o] wf o]544-2 hexane-
ethanol(3:1)9] =3t &S AHE3IL 1) 35 K=
1.0 mL/min, A] & $=9]F-2 10 uL, UV &332 254 nm=2
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(S)-(+)-Pranidipine2| M| =

(¥)-1,4-Dihydro-5-methoxycarbonyl-2,6-dimethyl-4-(3-
nitrophenyl)-3-pyridinecarboxylic acid (5)2] 24

A 20| A ()-pranidipine 25.0 g (55.8 mmol)™} methanol
250 mL2o] &3H-g-2o] 6 N KOH =8 80 mLE #7135+ &
6 A7 Sk abelele AL 02 WA 3 709t s to]
methanol-& A| #8131 & 150 mLE 7|3 T3 dichloromethane
oz 7 FE5Heh =89 Foll | NHCI =894 27}

H 1A S 79 o1kl 50°C 7 dloll A ARAIA =
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sgel Batof 93t (S)-(+)-Pranidipine®] A ZH o1

Z 3}3HE 13.5 g (40.6 mmol, =& 72.83%)2 LAt 83
199.5 °C; '"H NMR (DMSO-ds) & 2.32 (s, 3H), 2.33 (s, 3H), 3.55
(s, 3H), 4.99 (s, 1H), 7.52-7.60 (m, 2H), 7.95-8.02 (m, 2H),
8.99 (s, 1H), 11.89 (bs, 1H).
st 22|ol 2|8t (R)-(-)-1,4-dihydro-5-methoxycarbonyl-
2,6-dimethyl-4-(3-nitrophenyl)-3-pyridinecarboxylic acid (7)2]
M=
(£)-1,4-Dihydro-5-methoxycarbonyl-2,6-dimethyl-4-(3-
nitrophenyl)—3-pyridinecarboxylic acid (5) 11.6 g (34.9 mmol)=
DMF 50 mLo]| 83A|7] & 7} E3lHA] quinidine 11.3 g
(349 mmol)S ol ®lo o] Hrshgich 85°CojlA
S 8% 915 DMF 10 mLE 7h2 Pol3m mA e
240 mLE A71E b Ao Wso] syt Fet
waketolch. AAE WAS 7 ofwjetod
DMFe} &9 Zo-g(32) o2 A2kt AL
AL 31A|9) 0.5 N NaOH &-°8 50 mLE 7}3}o] dojAl 3
ol dichloromethane 2. 2 Af] ¥ A& 5193t} 489
1.0 N HCI ~&9-& #7135} pHE 122 43 o)
o=z Yrtetqrh 429 A2 ojnstn et 7
A EA 35HE 4.05 g (12.2 mmol, 8 34.9%)= 42U
74 169 °C (dec) lit.? 171-172 °C (dec); [ot]p —21.9 (¢ =
acetone) lit."? [a]p —19.6 (¢ = 0.542, acetone); 7}o] & HPLC
100% ee; 'H NMR (DMSO-ds) § 2.28 (s, 3H), 2.29 (s, 3H),
3.55 (s, 3H), 4.99 (s, 1H), 7.52-7.61 (m, 2H), 7.96-8.01 (m, 2H),
8.99 (s, 1H), 11.91 (bs, 1H).
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(S)-(+)-Pranidipine2| &+
(R)-(-)-1,4-Dihydro-5-methoxycarbonyl-2,6-dimethyl-4-(3-
nitrophenyl)-3-pyridinecarboxylic acid (7) 1.46 g (4.39 mmol)
< dichloromethane¥} DMF &¢-89(4:1) 40 mLof| &=0]31
5°C& Yz}3t t}3 thionyl chloride 0.4 mL (5.52 mmol)&
A 7VsFAc 22 2% o)A 3 A|7F aHESHAT cinnamyl alcohol
0.8 mL (6.2 mmol)Z- dichloromethane 1.6 mLo]| 521 -8-oH-2
A 7¥shiet. 22 oA s F¢F aiksial dichloro-
methane 40 mLE 3|43t & E3} L3} NaCl =840 =2
ABSHAh B4 NasSOLE A£A]7] 31 A E 7ol &
UH = AASHAT. A B9 ethyl acetateS H o] 3] 43
3 5% KoCO; 58983} 23} NaCl -&H o 2 A5t
EP = NapSOs 2 A 24 7] 3L F5-5ho] Sui & A1 A
31t} Flash column chromatographyof 2]3] % A|5}o]
(S)-(+)-pranidipine 1.18 g (2.63 mmol, =& 60.0%)= LA
o} g4 119.8 °C; [a]p +77.0 (¢ = 2, CHCl); 7}o]2F HPLC
100% ee; IR (cm™) 3360, 1705, 1649, 1527, 1481, 1431, 1379,
1344, 1292, 1122, 1062, 895; 'H NMR (CDCls) & 2.38 (s, 3H),
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239 (s, 3H), 3.64 (s, 3H), 4.65-4.77 (m, 2H), 5.14 (s, 1H), 5.82
(s, 1H), 6.23 (dt, J= 15.6, 6.8 Hz, 1H), 6.53 (d, J= 16.0 Hz, 1H),
7.23-7.37 (m, 6H), 7.63 (d, J = 7.6 Hz, 1H), 7.98 (dd, J =
6.4, 2.0 Hz, 1H), 8.13 (d, J = 1.6 Hz, 1H).
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