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Study on synthesis of 
(S)-clopidogrel bisulfate from 

DL-2-chlorophenyl glycin 

Summary 
(S)-clopidogrel bisulfate, a 
thienopyridine-class antiplatelet 
agent, is used to inhibit blood 
clots in coronary artery disease, 
peripheral vascular disease, 
cerebrovascular disease, and to 
prevent myocardial infarction. 
The authors have successfully f 
synthesised (S)-clopidogrel 

bisulfate m li\c steps from 
commercial DL-2-clorophenyl 
glycin. 

Keimiords DL-2-clorophenyl 
glycin, (S)-clopidogrel bisulfate, 
Ihienopyridine. 

CUlssilirinion number I J 

Bat van de 

Theo To chuc Y te th6 gioi, cii 2 giay co mot nguoi chjt vi b?nh 
tim m^ch, cii 5 giay co mpt traong hpp bi nhoi mdu co tim va 6 
giay l9i co mpt tnrcmg hpp dpt quy Tji chau Au, bfnh tim m^ch la 
nguyen nhan gay tii vong cho hon 17,5 trifu ca, chiSm 30% tdng sd 
ca tu vong moi nam va la can bfnh gay tii vong Ion nhit voi 90 000 
ngum tai Hoa Ky [1]. BJn nam 2015, tren thS gift co khpang 20 tri?u 
ngum chet dp benh tun mach va uoc Hnh din nam 2030 cp khpSng 
23 ttieu nguoi chet vi bi con dpt quy dju tien. Tai Viet Nam, s6 b?nh 
nhan b| bfnh tim mach co xu huong ngay cang tang nhanh. Hien tten 
thi ttudng CO nhieu loai thudc cd tac dyng di Ju t!\ bfnh tim mjch, mpt 
ttong so boat chat phd bien hien nay la clppidpgrel bisulfat, dupc phSn 
phpi bdi Cdng ly Duoc phim Sanofl-Synthelabo vdi ten thuong mai 
Plavix, cdgiakhacao. 

Tten die gioi da cd nhidu quy ninh nghien cilu tdng hpp clopidogrel 
[2-8]. Tuy nhien, hau het cac quy dinh nay chua phii hpp vdi diiu kifn 
trong nuoc (nguyen lieu hda dupc van phai nhap khiu vdi gii cao) 
O nuoc ta, cho den nay chua cd mpt cdng ttinh nghien cilu tdng hpp 
heat chat nay Trong khudn khd mpt tk tai khoa hpc cip nha nudc 
^ai doan 2011-2015, day la lin diu nen cdng bd kit qua nghien cuu 
tong hpp (S)-clopidogrcl bisulfiit di tir nguyen lifu thuong mji DL-
2-clorophenyl glycui lara thudc dilu tt] benh tim vdi mpt sd cai ttin 
phu hpp vol dieu kifn phdng thi nghifm d Vift Nam. 
Boi nrong, hoa (Aat va phinnig phap nghien cAu 

Dii ttrgng nghien cmi 

2-14^'f?^!, ^ ' ^ cd ten khoa hpc (SH+)-methyl 
. f f ' l L > '*" ' ' ' " ° P^-c]pyridin-5-yl)-2-(2-chlorophenyl) 

acetat hydrogensulfat, cd cdng thiic phan til 14 C, H„C1N0 S H SO 
odieu kifn Ihudng 14 tinh the mau tring, nhift dp ndng chay "l 84±3-c' 
va cong thiic cau tao 14: 

-Tacgialiinb, T.: 04.382S2644 
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KhoehpcYdujc 

Cl COOCH3 

Cong Ihuc tau igo cua (S)-clopidogrcl bisulfia 

Hia chit vi thiit bi nghlSn cuu 

Dung mdi va hda chit dupc cung cip bdi cac hang: 
Merck, Fisher, AK Scientilic hoae Tnmg Qa6c, dupc 
sir dyng tryc ttep raa khdng cin tinh chl them. Sic ky 
Idp mdng dupc tien h4nh U^n ban mdng sihca gel GF 
(Merck, 40-63 pm). Dilm chay dupc do tren may Sttiait 
SMP3. Phd c^ng hudng hi 'H-NMR v4 "C-NMR dupc 
do tren m4y Bniker AV500. Phd hdng ngoai IR dupc 
do tt^ may quang phd hdng ngoai Impact 410 Nicolet 
Phd khdi lupng ESI-MS dupc do tten may AutoSpec 
Premier. 

Phinmg phip nghien cuu 

^ Tbeo Sunil Sadanand Nadkami va cpng su [7], d^ 
I tong hpp (S)-clopidogrel bisulfat, cic tac gi4 da thuc 
1; hifn theo theo Sa do ling hgp (S)-clopidogrel bisulfat. 
jl Bang vifc di hi DL-2-clorophenyl glycin (1) 14 nguyen 
1̂ lifu thuong m?i cd gia thip, budc 1 la th\rc hifn phan 

img este hda vdi MeOH ttong radi ttudng H,SOj thu 
dupc san phim este racemic (2). Budc 2 la thuc hifn 

I phin img tach ddng phin (S)-(+)-2-clorophenyl glycin 
i methyl este bing vifc sir dyng (Lj-tamic thu dupc 
P sin pham (S)-(+)-2-clorophenyI glycin methyl este 
fc^(L)-tartrat (3). Budc 3 thuc hifn phin ting chuyin vl 
W dsng base tu do bing cich sti dyng NaHCOj 5% ttong 

dung mdi DCM thu dupc sdn phim (4). Budc 414 thirc 
hifn phin ilng thi S„2 vdi thipphen-2-edianpl tpsylat 
ddng thdi t»o raudi vdi HCI dl tjo thinh (S)-methyl 

2-(2-(thiophen-2-yl)ethylamino)-2-(2-clorpphenyl) 
acetat hydrodorid (5). Budc 5 Ii thuc hifn phin ling 
d6ngvdngdet?othinhsinphimttmiggian clopidogrel 
ddjng base vi t?o mudi clopidogrel base vdi H,SO dl 
t?o thinh clopidogrel bisulfat (6). ' ' 

'OJ 

n 
Saddling hap (S)-chpldogrel blsulfoi 

ThUG nghiem 

Ting hap DL-2-clorophenylglycin methyl este (2) 

Them v4o bmh ciu day ttdn hai cd 1 1, chira DL-
2-cIorophenyl glycin (I; 10,00 g; 53,8 mmol), them 
tiep 400 ml MeOH vd NajSO,(4,6 g; 32,3 mmol), nhd 
tti tir HjSOj dac (11,2 ml) vap binh phdn ling. Hdn 
hpp dupc dun hdi luu trong thdi gian 24 h, kit thiic 
phan ling. Them vao dd dung mdi DCM, tnmg hda hdn 
hop bang dung dich NH,OH 25% din pH=8. Chilt san 
pham vdi dung mdi DCM, pha hihi co dupc lim khan 
bing Na^SOj, cd cem dung mdi duoi ip suit giim, thu 
dupc 9,53 g sin phim (2) d dang diu [7] vdi hifu suit 
fliu dupc li 89,1%. 

IR (KBr, v era-'): 3383 (NH,); 2951 (CR); 1738 
(COeste); 1593; 1478; 1440 (C=C); 758 (=CH) 

ESI-MS: [M+23f = 223,99 

'H-NMR (500 MHz, CDCl,, 5 ppm): 3,702 (3H s 
CHj); 5,1 (IH; s, H-7); 7,35 (3H, m, H-4,5,6); 7 37 
(IH, m, H-3) 

"C-NMR (125 MHz, CDCl,, 6ppm): 52,4 (C-CH.V 
55,9 (C-7); 127,2 (C-5); 128,4 (C-6); 129,1 (C^)-
129,8 (C-3); 133,2 (C-1); 138,0 (C-2); 173,7 (C=0). 

Tong hfp (S)-(-^)-2-clorophenyl glycin methyl este 

Trong binh ciu diy ttdn hai cd 21, DL-2-clprophenyl 
glycin mefliyl este (2; 150 g; 746 mmol) dupc hda tan 
bang 1,5 1 MeOH, thfm vio hdn hpp phdn ling (L)-
tartaric (112,78 g; 751 mmol), tilp tyc khuiy h§n 
hpp trong flidi gian 20 phiit df hda tan hpdn todn (L)-
tartaric.̂  Lim 1 ^ h6n hpp vl 3-4«C ttong 2,5 h, fliu 
dupc ket tua mau tring, Ipc hut chan khpng thu dupc 
sin pham flid. Ket flnh Iai sin phim flid ttong MeOH 
fliu dupc 84,05 g mudi (S)-(+)-2-clprophenyl glycin 
methyl este (L)-tartaiic (3) d dang tinh flil miu tting 
[6]. Hifu suit 32%, df tinh khilt quang hpc 99,2% 
(ti'nh flieo difn tich HPLC). 

T,.:170-173«C[6] 

IR(KBr, v cm-'): 3484 (OH), 3088 (=CH), 2934 
(CH,), 1756 (C=0 este); 1668 (C-0 acid), 1524 1441 
(C=C), 1070 (C-O-C) 

ESI-MS: [M+H]* = 202,27 

'H-NMR (500 MHz, D,0, 8 ppm): 3,77 (3H, s, 
CH,); 4,44 (2H, s, H-8,9); 5,6 (I a s, H-7); 7,4 (2H, 
m, H-4,5); 7,45 (IH, dt, J - 6,75; 8 H2); 7,5 (IH d, J 



= 8 Hz) 

"C-NMR (125 MHz. D,0, 8 ppm): 54,1 (CH) 
54,2 (C-7); 72,9 (C-l',2-); 128,4 (CA); 129.0 (C-1) 
130,4 (C-5); 130,7 (C-6); 132,3 (C-3);133,7 (C-2) 
169,2 (COCH,); 176,4 (2x C=0). 

Tong hfp (S)-(+)-2-clorophenyl glycin melhyleste 
*"* (S)-{-t-)-2-clorophenyl glycin 

Trong bmh ciu day ttdn I I, cd que khuiy ta, (S)-
(-i-)-2-clorophenyl glycin mefliyl este (L)-tamat (3, 50 
g; 143 mmol) dupc hda tan hodn todn ttong 250 ml 
H20 d nhift dp phdng khuiy cho hdn hpp phan ung 
ddng flie, dip tuc fliem vao dd 250 ml DCM. Hdn hpp 
dupc lim lanh vl nhiet dp S-S'C, dung dich NaHCO 
5% dupc fliem vao dfn khi hdn hpp phan iing dat pH 
= 7,5-8. Ket fliiic phan ling chift sin phim vdi dung 
mdi DCM, Iim khan pha hiiu ca bing Na2S04, cit 
loai dung mdi duoi ip suit gidm thu dupc 26,5 g' sdn 
pham (S)-(+)-2-cIorophenyl glycin mefliyl este (4) d 

^dang diu mdu ti^g, hifu suit 92,7%. 

IR (KBr, V cm-'): 3382 (NH,), 3062 (=CH), 2963 
(CHJ, 1736 (C=0), 1584, 1474, 1438 (C-C) 1042 
(C-O-C) 

ESI-MS: [M-i-23]* = 223,99 

'H-NMR (500 MHz, CDCl,, 8 ppra): 2,05 (2H, s 
NH,); 3,65 (3H, s, CH,); 4,97 (IH, s, H-7); 7,2 (2H, m, 
H-4,5,6); 7,34 (IH, d, J = 7,5, H-3) 

"C-NMR (125 MHz, CDCl,, 6 ppm): 51,9 (C-CH) 
55,5 (C-7); 126,9 (C-4); 128,1 (C-5); 128,7 (C-6)' 
129,8 (C-3); 132,8 (C-1); 137,8 (C-2); 173,4 (C=0). 

Tong hfp lhiophen-2-elhanol losylat (7) 
Trong binh ciu day trdn 2 cd dung tich 1 1, cd lip 

smh h4n va que khuiy tii, fliera v4o do TsCI (150 g; 
787 mmol) yi 350 ml DCM, hdn hpp phan ung dupc 
lim l?nh ve S°C, thiopbcn-2-edianol (71,5 ml; 637 
nunol) dupc tfiera vio va khuiy cho hdn hpp ddng 
die, diem vao bdn hpp phin iing Et,N (150 ml; 1076 
mmol). Phin img dupc khuiy d nhiet dp 30<C tiong 
thdi gian 16 h. Kit fliiic phin ung, Ipc bd phin chit 
rSn khdng tan. Phan djch lpc dupc nia vdi H,0 din 
pH 7-8, lani khan dung mdi hiiu co bing NiSO , cit 
losi dung mdi dudi ap suit giim fliu dupc 170,4 g sin 
phim thiophen-2-eflianol tosylat (7) d dang diu [61 
mau uing. hieu suit 93,8%. 

IR(KBr, v cm-'): 3107 (=CH), 2958 (CH ) 1373 
(SO,), 1601.1459 (C=C), 1181 (C-Sl. 826 (=(:H) 

KhoatTgcYduqic 

ESI-MS: [M|* = 282 

'H (500MHz, CDCl,, 6 ppm): 2,439 (3H, s. CH,); 
3,17 (2H,td, I = 0,5; 7 Hz, H-2'); 4,22 (2H, t, J = 6,5 
Hz, H-r) ; 6,79 (IH, m, H^); 6,90 (IH, q, J = 3,5; 5 
Hz, H-3); 7,13 (IH, dd, J = 1; 5 Hz, H-5); 7,31 ( 2 a 
d, J - 8 Hz, H-3",5"); 7.73 (2H, dd, J = 1,5; 6,5 Hz, 
H-2".6") 

"C-NMR(125 MHz, CDCl,, 8ppm): 21,6 (C-CH,); 
29,6 (C-r); 70,1 (C-2'): 124,4 (C-3); 126,1 (C.4); 
126,9 (C-5); 127,9 (C-2",6"); 129,8 (C-3",5"); 133,0 
(C-2); 138,1 (C^"); 144,8 (C-1"). 

Ting hgp (S)-methyl-2-(2-(thlophen-2-yl) 
ethylamino)-2-l2-clorophenyl)acetat hydrodorid tir 
(S)-(-t-)-2-clorophenylglyctn methyl este (S) 

Trong bmh ciu diy ttdn 500 ml, cd lip sinh han, 
que khuiy tii, (S)-(-l-)-2-clorophenylglycin me%l este 
(4; 26,5 g; 132 mmol) v4 fliiophen-2-eflianol tosylat 
(48,7 g; 159 mmol) dupc hda tim tiong 50 ml toluen 
vi KjHPO, (69,4 g; 396 inmol) dupc fliem vip. Khuiy 
cho hdn hpp ddng flif, tt^lp tyc nang din nhift dp cua 
phin ling len nhift dp hdi luu cda hpn hpp ttpng flidi 
gian 30 h. Kit fliiic phan ling, fliem vip dd 160 ml H,0, 
chilt sin phim vdi tpluen fliu dupc pha hihi co. Lim 
lanh pha hihi co xudng 10°C, nhd tii tir dung djch acid 
HCI 37% (22,5 ml) vio hdn hpp fliiy xuit hifn kit tila, 
dny tti nhift dp niy ttong flidi gian 1 h. Kit fliiic phan 
ling lpc hut chan khdng fliu dupc sdn phim did, hda 
tan sin phim flid ttong 198 ml aceton vi 12 ml HCI 
37%. Nang din nhift dp cda hpn hpp len 55"C vi giS p 
nhift dp niy ttong flidigianl5phut,lamlimhhdnhpp 
phin ling vf 15»C, ttiu dupc 29,83 g (S)-mefliyl2-(2-
(fliiophcn-2-yl)ethylamino)-2-(2-clorophenyl)acetat 
hydrochlorid (5) tinh flil mdu tting, hieu suit 67,4%. 

T_: 175-178''C[6] 

[<>]„„ = 109,5°(C =1, MeOH) [6] 

IR (KBr, V cm-i): 3434 (NH); 2897 (CH )• 1749 
(C=0); 1594; 1492 (C-C); 759 (=CH) ' 

ESI-MS: [M+2H|-= 311,01 

'H-NMR (500MHz, CDCl,, 6 ppm): 3,04 (IH m 
H-1'); 3,15 (IH, m, H-1'); 3,30 (2H, ra, H-2-)- 3 74 
(3H. s, H-CH,); 5,61 (IH, s, H-3-); 6,91 (IH. dd, j'=3 
Hz, H-4); 6,96 (IH, q, J = 3,5 Hz, H-3); 7.37 (IH dd, 
J - 1 ; 5 Hz, H-H-5); 7,51 (2H, m, H^",6"); 7,63 (IH 
dd, J = 1,5; 7,5 Hz, H-3"); 7,77 (IH, dd, J = 2 7 5 Hz.' 
H-5") ^ 

?*-JMl. 
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"C-NMR (125 MHz; CDCl,, 5 ppm): 25,8 (C-
CH,); 47,6 (C-F); 54,4 (C-2'); 60,2 (C-3'); 125,5 (C-
4); 126,7 (C-3); 127,1 (C-2); 127,7 (C-5); 128,6 (C-
4"); 130,4 (C-1"); 130,9 (C-3"); 132,8 (C-5"); 134,4 
(C-6"); 138,0 (C-2"); 168,4 (CO). 

Ting hgp (-¥j-(S)-clopidogrel bisulfat tir 
(+)-methyl-2-(2-(thiophen-2-yl)elhylamino)-2-(2-
clorophenyOacetat clohidrid (6) 

Trong binh ciu diy ttdn hai cd 21, (-f)-raefliyl-2-(2-
(thiophen-2-yl)ethylamino)-2-(2-clorophenyl)acetat 
clohidric (5; 82,2 g; 237 mmol) vi HCHO (1,23 1; 
1336 mmol) dupc them vdo. Hdo hpp phan ling dupc 
khuiy d nhift dp 3 0 ^ ttong ttioi gian 22 h. Thfm vdp 
hon hpp phin iing dung radi DCM, lpc bd phin tap 
khdng tan, tilp tyc lim lanh djch lpc xudng 5-10"C vi 
ttung hda bing dung djch NaHCO, 5% din pH = 7-8. 
Chiet san phim vdi dung mdi DCM, lim khan pha hihi 
cp bang Na,SO^, cit loai dung mdi dudi ip suit giim 
ttm dupc 72,5 g sin phim (-f)-(S)-clopidogrel diu miu 

[-ving. Hda tan diu ttong 1,44 i aceton, lim Ijuih hdn 
hpp xudng O-S'C, fliem tir t i H,SO, djc (11,23 ml) vip 
h5n hpp phin ring, khuiy d nhift dp 25-30'C ttong 
ttidi gian 30 h Uiiy xuit hifn bia miu tting, lpc vi 

, nia kit tiia bing aceton lanh, fliu dupc 73,6 g (-f-)-(S)-
M\ clopidogrel bisulfat (6) d dfmg bpt mau tiing, hifu suit 
r 73,3%, CO dp tinh khilt 99,53% tinh Uiep difn tich pic 
f HPLC. 

[/ T^' 184-186''C[6] 

r W„3o = 55,5"(C"l,MeOH)[6] 

lR(KBr, V cm-'): iOM (=CH); 2965 (CHO); 1740 
(C=0 este); 1570 (CO); 755 (=CH) 

ESI-MS: [M-I-H]* = 322.1 

'H (500MHz,CDCl,,8ppm): 3,20(2H,m,H-3' 4')-
3,60 (IH, d, J =. 14 Hz, H-2'); 3,71 (3H, s, H-CH )• 
3,74 (IH, d, J =14 Hz, H-2'); 4,93 (IH, s. H-5'); 6 67 
(IH, d, J = 5 Hz, H-4); 7,05 (IH, d, J = 5,5 Hz H-5)-
7,27 (2H, m, H-4",5"); 7,4 (IH. dd, J - 1,5; 7 5 Hz' 
H-6"); 7,71 (IH, dd, J= 1,5; 7,5 Hz, H-3) 

"C-NMR (125 MHz; CDCl,, 6 ppra): 21,6 (C-3')-
48,2 (C-4'); 50,6 (C-2'); 52,0 (C-CR); 67,8 (C-5')' 
122.6 (C-t); 125.1 (C-5); 127,1 (C-t"); 129,3 (C-5" • 
29,7(C-6"): 129,9(C-3"); 131,2(0-3); 132,3(0-2) 

133,8 (C-2"): 134,6(0-1"). 
Ket i|oi va ban lain 

Then Sunil Sadanand Nadkami vi cpng sy [7], 

(S)-clopidogiel bisulfat cd flil dupc tdng hpp tii DL-2-
clorophenyl glycin flidng qua 5 budc. Budc 1 la fliyc 
hifn phdn ling este hda giua DL-2-clorophenyl glycin 
vdi MeOH vua la tic nhan tham gia phdn iing, ddng 
flioi ciing la dung mdi de hda tan chit diu, ttong mdi 
ttudng acid H,SOj d|c nhdm fliuc diy cho phin iing 
este hda xdy ra de dang hon. Qua ttinh phin ling co 
mpt phan H,0 dupc sinh ra, do dd dl han chl dilu nay 
chung tdi da sil dung tic nhan hut nudc khi manh li 
Na,SO^ khan lim chuyin dich cin bing sang bfn tao 
thdnh sin pham nham lim tang hifu suit cua phin img. 
Phdn ling dupc thyc hifn d nhift dp hdi luu cua dung 
radi trong flidi gian 24 h, thu dupc sdn phim (2) viH 
hifu suat phin ting dat khd cao (89,1%). 

Budc 2 li fliyc hifn phin ling tich ddng phin san 
phim DL-2-clorophenyl glycin mefliyl este (2) dl fliu 
dupc sin phim (S)-(-f)-2-clorophenyl glycin methyl 
este (3). 6 day do sin phim (2) li hdn hpp este racemic 
ciia acid amin, do dd vifc tich ddng phan cd flil fliyc 
hifn bang cich sir dyng mpt acid ylu cd thf tgo muoi 
vdi acid amin fliudng dupc su dung Id acid tartric, hon 
nua d day cd flil dya vdp dp ttm khde nhau ciia hai 
ddng phan khi tjo mudi vdi acid tartric ttong dung moi 
MeOH, cy flif Id vdi dong phdn (S)-(-l-)-2-cIorophenyl 
glycin mefliyl este tao mu6i L-tartrat d djng kit tua 
ttpng dung mdi MeOH d nhift dp O-S'C, dpng phin 
cdn lai (S)-(-)-2-cIprpphenyl glycm mefliyl este tao 
mudi vdi L-tartric d cling nhift dp niy. Day cOng la 
mpt phuong phdp tdch dong phan quang hpc phd biln 
hifn nay, hieu suit phan img flm dupc khd fliip (djt 
32%), df ban chl vifc mit mdt mpt phin sdn pham (3) 
cdn lai ttong nudc cdi, chung tdi da tiln hanh thu hoi 
phan nudc cai sau khi lpc vi da ttiu dupc sdn phim 
(S)-(-l-)-2-clorophenyl glycin mefliyl este (3). Mjc dii 
d diy hifu suit cua phin img tich dong phan cdn ttidp, 
nhung dieu dSc bift Id phin ling tdng hpp Uieo giai 
doan ndy cd df tinh khilt quang hpc Id 99,2% (tinh 
flieo dien ti'ch pic, HPLC). 

Budc 3 Id ttiyc hien phdn Omg kilm hda muii 
acid (3) via thu dupc d ttfn bing cich sii dyng mft 
sd base ylu df cd thi chuyin (S)-(-i-)-2-clorophcnyi 
glycin methyl este ve djng base ty do. Do lien kit giOa 
L-tartrat vd (S)-(-^)-2-clo^ophcnyl glycin mefliyl este 
(3) la lien kit cita mpt acid ylu vdi mpt base ylu, do 
dd de fliu dupc sdn phim (S)-(-f-)-2-clorophcnyl glycin 
methyl este d djng base, chi cin Uiyc hifn phdn img 
trong mdi tradng kiem yfu. Vifc sii dyng mpt so dung 
dich base da dupc ching tdi su dyng nhu li NaHCO, 

^ S S S i ^ N a m ^ 



5%, Na,CO, 5%, NH,OH 25% [3]. Qua trinh tiln hinh 
phm (mg ctopc dua vl pH = 7,5-8, sin phim dupc 
chiet vdi dung mdi hiiu co la DCM, ttra duoc (SH+)-
2-clon)phenyl glycin raettiyl este (4) d dang diu. Kit 
qua khdo sat vdi cac base tten cho ttiiy, vdi base l i 
NaHCO, 5% ffl ttm dupc sdn phim vdi bieu suit cao 
nhal la 92,7%, dp linh khilt quang hoc dat 99% (tinh 
ttico difn tich pic HPLC). Hai dung dich kilm cdn 
lai cho hieu suit phdn ung cao hon chut it, lin lupt 
Id 94,5 vd 94,2%, my nhien dd tinh khilt quang hoc 
chi dat dudi 90% (tinb ttieo dien tich pic HPLC) dilu 
ndy cd ttie la do hai dung dich nay cd tinh base inanh 
hon NaHCO,. qua ttinh kilm hda sin |* im (3) sf bj 
racemic hda va anh huong din hifu suit cua phan una 
vi dp tinh khiet quang hpc cua sin phim. 

Sin phim ttung gian ttiipphen-2-ettianpl tosyial 
(7) dm^ nhdm tac gia tdng hpp flidng qua phin 
ung ttif nucleophm giiia ttuophen-2-eflianol vdi 
4-ToluenesulfonyI clorid (TsCl). ttong dung mdi 
XM, xuc tic la base hiu ca ttietylamin (Et,N) d 
nhift dp phdng ttong thdi gian Id 16 h, ttm dupc i n 
pham vdi hieu suit 93,8%. (5 day, Et,N cd vai ttd ttung 
hoa phan acid HCI dupc sinh ra ttong phin ung tao 
ttiinh mudi cua Et,N.HCI, lam chuyin dich can bing 
sang ben tao tfianh san phim, do dd se lim ting hifu 
suat cua pban ing. 

Budc 4 li fliyc hien phan ung giua ttuophen-2-
ettianoltosylat (7) vdi (SM+f2-cloropbcnyl glycin 
mettiyl este (4)tao sdn phim (S)-mettiyl2-(2-(fliiophen-
2-yl)ettiylamino)-2-<2-clorophenyl)acetat (5). phdn 
ung dupc fliyc hifn ttong dung mdi ftiluen, vdi xuc tic 
base KHjPO, d nhift dp hdi luu ttong flidi gian li 30 
h, ttiu dupc sin phim (S)-mettiyl-2-(2-(fliiophen-2-yl) 
efliylamino)-2-(2-clorophenyl)acctat (51 d dang base 
Sin pham dupc acid hda vdi HCI dac flm dupc sin 
phim d dang mudi. qui ttinh chuyin hda sane mudi se 
tao difu kifn df ding hon nhilu cho vifc tinh chl sdn 
pham yi cd flif ttong phan ung vin cdn lan mdt phin 
chdt dau ttiiophen-2-cflianollosylai (7) 

Budc 5 Id ttiyc hifn phin ing ngung ty san phim 
(5) via fliu dupc vdi HCHO 40% ddng flidi ddng vdng 
ttiu dupc sin phim clopidogrel d dang base, qua ttinh 
acid hda san phim clopidogrel d dang base bing acid 
H,SO, dac nong dung mdi acettin dupc fliuc hifn ngay 
sau dd ttiu dupc san phim clopidogrel bisulfat (6). O 
giai doan nay. vifc lao flianh mudi duoc fliuc hifn bing 
each s i dyng acid die H,SO,. Vi ttil. cin phai fliyc 
hifn d nhift dp 0-5T (vi nfu fliyc hifn phin ung d 

KtToatTpcYdupc 

nhift dp qui cao cd die lam sin phim bi racemic hda 

va cd flie sdn phim se bi than hda trong qui trinh nhd 

giot HjSO^ dac. €)ifu nay se inh hudng tdi chit lupng 

cua sin phim cudi cung thu dupc, cu tbl Id giy khd 

khan cbo vifc tinh chl sau nay). Kit fliuc qud ttinh nhd 

gipt phan ing dupc khuiy d nhif t dp phdng ttong tfidi 

gian 30 h, thu dupc sdn phim clopidogrel bisulfat vdi 

hieu suit pbin ing dat 73,3%, cd dp tinh khilt quang 

hpc 99,53% tinh flieo dien tfch pic HPLC. 

Ket I n a 

T i DL-2-chlorophcnyl glycm (I), nhdm tic gid da 
tdng hpp tfianh cdng (S)-clppidogiel bisulftt (6), flidng 
qua 5 budc, hieu suit todn bp quy ttinh Id 12,2%. (Jui 
trinh tdng hpp duoc ttiiK; hien don giin, cd flil ip dyng 
d quy md idn. 

Tai Uen tham khao 
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