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(S)-clopidogrel bisulfat I3 thudc khang tiéu cAu thudc nhom thienopyridin, dwec sir dung dé ngin ngira
hi¢n twong mau dong & bénh dgng mach vanh, bénh mach mau ngoai bién, bénh tai bién mach mau nio va
nhoi mau co tim. Nhém tac gia da tong hop thanh cong (S)-clopidogrel bisulfat theo 5 buwéc di tir nguyén
liéu thwong mai DL-2-clorophenyl glycin.

T khéa: DL-2-clorophenyl glycin, (S)-clopidogrel bisulfat, thienopyridin.

Chi s6 phén loai 3.4

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
synthesised (S)-clopidogrel
bisulfate in five steps from
commercial DL-2-clorophenyl
glycin.
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pat van de

Theo T6 chiic Y té thé gidi, cir 2 gidy c6 mot ngudi chét vi bénh
tim mach, cir 5 gidy c6 mot trudng hop bi nhdi mau co tim va 6
giay lai c6 mot truong hop dot quy. Tai chau Au, bénh tim mach 1a
nguyén nhan gay tir vong cho hon 17,5 tridu ca, chiém 30% tong s6
ca tir vong mdi ndm va la cin bénh gay tir vong 16n nhat véi 90.000
nguoi tai Hoa Ky [1]. Dén ndm 2015, trén thé giGi c6 khoang 20 trigu
ngudi chét do bénh tim mach va udc tinh dén nam 2030 c6 khoang
23 triéu ngudi chét vi bi con dot quy dau tién. Tai Viét Nam, s6 bénh
nhan bi bénh tim mach ¢6 xu hudng ngay cang tang nhanh. Hién trén
thi truong c6 nhiéu loai thude c¢6 tac dung diéu tri bénh tim mach, mot
trong s hoat chit phd bién hién nay 1a clopidogrel bisulfat, dwgc phan
phéi boi Cong ty Duge pham Sanofi-Synthelabo véi tén thuong mai
Plavix, co gia kha cao.

Trén thé gii da co nhidu quy trinh nghién ctru tong hop clopldogrel
[2-8]. Tuy nhién, hau hét cac quy trmh nay chua phu hop vé6i diéu kién
trong nude (nguyen liéu hoa dugc van phai nhap khau véi gla cao).
O nuéc ta, cho dén nay chwa c6 mot cong trinh nghién cu'u téng hop
hoat chat nay. Trong khuon kho mot dé tai khoa hoc cip nha nudc
giai doan 2011-2015, day 1a 1an dau tién cong bd két qua nghién ciru
tong hop (S)-clopidogrel bisulfat di tir nguyén liéu thuong mai DL-
2-clorophenyl glycin 1am thudc diéu tri bénh tim véi mot s6 cai tién
phu hop véi didu kién phong thi nghiém & Viét Nam.

Doi twong, héa chat va phuong phap nghién ciu
Déi twong nghién civu

Clopidogrel bisulfat c¢6 tén khoa hoc (S)-(+)-methyl
2-(4,5,6,7-tetrahydrothieno  [3,2-c]pyridin-5-yl)-2-(2-chlorophenyl)
acetat hydrogensulfat, cé cong thirc phan trlaC, 6H1 (CINO,S.H,SO,,
& dicu kién thuong la tinh thé mau trang, nhiét d6 nong chay 184i3°C

va cong thirc cau tao la:
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Cl COOCH,

Céng thitc cdu tao ciia (S)-clopidogrel bisulfat

Héa chit va thiét bi nghién civu

Dung méi va héa chét dugc cung cap boi cac hang:
Merck, Fisher, AK Scientific hoac Trung Quéc, duoc
st dung truc tiép ma khong can tinh ché thém. Sic ky
16p mong durge tién hanh trén ban mong silica gel GF,,,
(Merck, 40-63 pum). Diém chay duoc do trén may Stuart
SMP3. Ph cong huéng tir 'H-NMR va *C-NMR dugc
do trén may Bruker AV500. Ph6 hdng ngoai IR duoc
do trén may quang pho hong ngoai Impact 410 Nicolet.
Phd khéi lugng ESI-MS dugc do trén may AutoSpec
Premier.

Phuwong phap nghién ciru

Theo Sunil Sadanand Nadkarni va cong su [7], dé
tong hop (S)-clopidogrel bisulfat, cac tac gia da thuc
hién theo theo So'do tong hop (S)-clopidogrel bisulfat.
Bang viéc di tir DL-2-clorophenyl glycin (1) 1a nguyén
lidu thwong mai co gia thap, budc 1 1a thuc hién phan
ung este hoa véi MeOH trong moéi trudng H SO, thu
dugc san pham este racemic (2). Budc 2 1a thuc hlen
phan tmg tach déng phan (S)-(+)-2-clorophenyl glycin
methyl este bang viéc st dung (L)-tartric thu duoc
san pham (S)-(+)-2-clorophenyl glycin methyl este
(L)-tartrat (3). Budc 3 thyuc hién phan tng chuyén vé
dang base tu do bang cach st dung NaHCO, 5% trong
dung méi DCM thu dugc san pham (4). Buoc 4 1a thuc
hién phan tng the S,2 voi thiophen-2- ethanol tosylat
ddng thoi tao mudi voi HCI dé tao thanh (S)-methyl
2-(2-(thiophen-2-yl)ethylamino)-2-(2-clorophenyl)
acetat hydroclorid (5). Budc 5 1a thyc hién phan tng
dong vong dé tao thanh san pham trung gian clopidogrel
& dang base va tao mudi clopidogrel base véi H,SO, dé
tao thanh clopidogrel bisulfat (6).
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Thuc nghiém
Téng hop DL-2-clorophenyl glycin methyl este (2)

Thém vao binh cau day tron hai ¢6 1 1, chira DL-
2-clorophenyl glycin (1; 10,00 g; 53,8 mmol), thém
tiép 400 ml MeOH va Na_SO, (4,6 g; 32,3 mmol), nho
tur tr H,SO, dac (11,2 rnl) vao binh phan ung Hon
hop duoc dun hoi luu trong thoi gian 24 h, két thuc
phéan mng. Thém vao d6 dung mo6i DCM, trung hoa hon
ho‘p bang dung dich NH,OH 25% dén pH=8. Chiét san
pham v6i dung moi DCM pha hitu co duoc lam khan
bang Na,SO,, ¢6 can dung mdi dudi ap suat giam, thu
duoc 9 53 g san pham (2) ¢ dang dau [7] véi hiéu suat
thu duoc 1a 89,1%.

IR (KBr, v cm™): 3383 (NH,); 2951 (CH,); 1738
(C=0 este); 1593; 1478; 1440 (C=C); 758 (=CH)

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

'H-NMR (500 MHz, CDCI,, § ppm): 3,702 (3H, s,
CH,); 5,1 (1H; s, H-7); 7,35 (3H, m, H-4,5,6); 7,37
(1H, m, H-3)

13C-NMR (125 MHz, CDCI,, § ppm): 52,4 (C-CH.);
55,9 (C-7); 127,2 (C-5); 128,4 (C-6); 129,1 (C-4);
129,8 (C-3); 133,2 (C-1); 138,0 (C-2); 173,7 (C=0).

Téong hop (S)-(+)-2-clorophenyl glycin methyl este
3)

Trong binh cau d4y tron hai ¢6 2 1, DL-2-clorophenyl
glycin methyl este (2; 150 g; 746 mmol) dugc hoa tan
bang 1,5 1 MeOH, thém vao hén hop phan u‘ng (L)-
tartaric (112,78 g; 751 mmol) tiép tuc khudy hdn
hop trong thoi gian 20 phit dé hoa tan hoan toan (L)-
tartaric. Lam lanh hon hop vé 3-4°C trong 2,5 h, thu
duoc két tha mau tréng, loc hut chan khong thu dugc
san pham tho. Két tinh lai san pham thé trong MeOH
thu duoc 84,05 g mudi (S)-(+)-2-clorophenyl glycin
methyl este (L)-tartaric (3) ¢ dang tinh thé mau tring
[6]. Hiéu suit 32%, do tinh khiét quang hoc 99,2%
(tinh theo dién tich HPLC).

T,: 170-173°C [6]

IR(KBr, v em'): 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,O, & ppm): 3,77 (3H, s,
CH,); 4,44 (2H, s, H-8,9); 5,6 (1H, s, H-7); 7,4 (2H,
m, H-4,5); 7,45 (1H, dt, J = 6,75; 8 Hz); 7.5 (1H, d, J
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=8 Hz)

3C-NMR (125 MHz, D,O, & ppm): 54,1 (CH,);
54,2 (C-7); 72,9 (C-1°,2°); 128,4 (C-4); 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).

Téng hop (S)-(+)-2-clorophenyl glycin methyleste
tir (S)-(+)-2-clorophenyl glycin

Trong binh cau day tron 1 1, ¢6 que khudy tir, (S)-
(+)-2-clorophenyl glycin methyl este (L)-tartrat (3, 50
g; 143 mmol) duoc hoa tan hoan toan trong 250 ml
H20 & nhiét do phong khudy cho hdn hop phan tng
ddng thé, tiép tuc thém vao d6 250 ml DCM. Hén hop
duogc 1am lanh vé nhiét d6 3-5°C, dung dich NaHCO,
5% duoc thém vao dén khi hon ho‘p phan ung dat pH
= 7,5-8. Két thuc phan tng chiét san pham véi dung
méi DCM, lam khan pha hitu co bang Na2SO4, cit
loai dung méi dudi 4p sudt giam thu duge 26,5 g san
pham (S)-(+)-2-clorophenyl glycin methyl este (4) &
dang dau mau trang, hi¢u suat 92,7%.

IR (KBr, v em™): 3382 (NH,), 3062 (=CH), 2963
(CH,), 1736 (C=0), 1584, 1474, 1438 (C=C), 1042
(C-0-C)

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

'H-NMR (500 MHz, CDCL,, & ppm): 2,05 (2H, s,
NH,); 3,65 (3H, s, CH,); 4,97 (1H, s, H-7); 7,2 (2H, m,
H-4,5,6); 7,34 (1H, d,J = 7,5, H-3)

5C-NMR (125 MHz, CDCL,, § 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).

Téng hop thiophen-2-ethanol tosylat (7)

Trong binh cau day tron 2 ¢6 dung tich 1 1, ¢6 lap
sinh han va que khudy tir, thém vao d6 TsCl (150 g;
787 mmol) va 350 ml DCM, héon hop phan tmg duoc
lam lanh vé& 5°C, thiophen-2-ethanol (71,5 ml; 637
mmol) dugc thém vao va khudy cho hdn hop dong
thé, thém vao hdn hop phan ung Et ,N (150 ml; 1076
mmol). Phan tng duoc khudy & nhlet do 30°C trong
thO’l gian 16 h. Két thuc phan tmg, loc bo phan chat
ran khong tan. Phan dich loc duoc rira véi H,O dén
pH 7-8, 1am khan dung méi hitu co bang Na, SO , cét
loai dung méi dudi ap suét giam thu duoc 170 ,4 g san
pham thiophen-2-ethanol tosylat (7) ¢ dang dau [6]
mau trang, hiéu sut 93,8%.

IR(KBr, v em): 3107 (=CH), 2958 (CH,), 1373
(S0,), 1601, 1459 (C=C), 1181 (C-S), 826 (=CH)
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ESI-MS: [M]" = 282

'H (500MHz, CDCI,, 6 ppm): 2,439 (3H, s, CH,);
3,17 2H,td, J = 0,5; 7 Hz, H-2"); 4,22 (2H, t,1 = 6,5
Hz, H-1"); 6,79 (1H, m, H-4); 6,90 (1H, q, J =3.,5; 5
Hz, H-3); 7,13 (1H, dd, J = 1; 5 Hz, H-5); 7,31 (2H,
d, J =8 Hz, H-3",5”); 7,73 (2H, dd, J = 1,5; 6,5 Hz,
H-27,6")

PC-NMR (125 MHz, CDCI,, & ppm): 21,6 (C-CH,);
29,6 (C-1°); 70,1 (C-2°); 124,4 (C-3); 126,1 (C-4);
126,9 (C-5); 127,9 (C-27,6"); 129,8 (C-37,5”); 133,0
(C-2); 138,1 (C-47); 144,8 (C-17).

Tong  hop  (S)-methyl-2-(2-(thiophen-2-yl)
ethylamino)-2-(2-clorophenyl)acetat hydroclorid tir
(S)-(+)-2-clorophenylglycin methyl este (5)

Trong binh cau day tron 500 ml, c6 ldp sinh han,
que khudy tr, (S)-(+)-2-clorophenylglycin methyl este
(4; 26,5 g; 132 mmol) va thiophen-2-ethanol tosylat
(48,7 g; 159 mmol) dugc hoa tan trong 50 ml toluen
va K,HPO, (69,4 g; 396 mmol) dugc thém vao. Khudy
cho hon hgp dong thé, tiep tuc nang dan nhiét do cia
phan tng 1én nhiét @6 hoi luu cia hdn hop trong thoi
glan 30 h. Két thiic phan (g, thém vao d6 160 ml H,O,
chiét san pham véi toluen thu dugc pha hitu co. Lam
lanh pha hitu co xuéng 10°C, nhé tir tir dung dich acid
HC137% (22,5 ml) vao hdn hop thay xuat hién két tia,
duy tri nhiét d nay trong thoi gian 1 h. Két thuc phan
tmg loc hat chan khéong thu dugc san phdm thd, hoa
tan san pham tho trong 198 ml aceton va 12 ml HCI
37%. Nang dan nhiét d6 ctia hdn hop 1én 55°C va giit &
nhiét do nay trong thoi gian 15 phut, lam lanh hon hop
phan tng vé 15°C, thu dugc 29,83 g (S)-methyl2-(2-
(thiophen-2-yl)ethylamino)-2-(2-clorophenyl)acetat
hydrochlorid (5) tinh thé mau tring, hidu suat 67,4%.

T : 175-178°C [6]
[a], ,, = 109,5°(C =1, McOH) [6]

IR (KBr, v cm): 3434 (NH); 2897 (CHB); 1749
(C=0); 1594; 1492 (C=C); 759 (=CH)

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

'H-NMR (500MHz, CDCL,, 6 ppm): 3,04 (1H, m,
H-17); 3,15 (1H, m, H-1"); 3,30 (2H, m, H-2"); 3,74
(3H, s, H-CH,); 5,61 (1H, s, H-3"); 6,91 (1H, dd, J =3
Hz, H-4); 6,96 (1H, q, J = 3,5 Hz, H-3); 7,37 (1H, dd,
J=1; 5 Hz, H-H-5); 7,51 (2H, m, H-4”,6"); 7,63 (1H,
dd,J=1,5;7,5Hz, H-3");7,77 (1H, dd, J=2; 7,5 Hz,
H-57)
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BC-NMR (125 MHz; CDCI,, § ppm): 25,8 (C-
CH,); 47,6 (C-17); 54,4 (C-2°); 60,2 (C-3"); 125,5 (C-
4y; 126,7 (C-3); 127,1 (C-2); 127,7 (C-5); 128,6 (C-
47); 130,4 (C-17); 130,9 (C-37); 132,8 (C-5"); 134,4
(C-6"); 138,0 (C-27); 168.,4 (C=0).

Téong hop (+)-(S)-clopidogrel bisulfat tir
(+)-methyl-2-(2-(thiophen-2-yl)ethylamino)-2-(2-
clorophenyl)acetat clohidrid (6)

Trong binh cau d4y tron hai ¢6 2 1, (+)-methyl-2-(2-
(thiophen-2-yl)ethylamino)-2-(2-clorophenyl)acetat
clohidric (5; 82,2 g; 237 mmol) va HCHO (1,23 [;
1336 mmol) duoc thém vao. Hon hgp phan tng dugc
khudy & nhiét d6 30°C trong thoi gian 22 h. Thém vao
hdn hgp phan tmg dung moéi DCM, loc bo phan tap
khong tan, tiép tuc lam lanh dich loc xuéng 5-10°C va
trung hoa bang dung dich NaHCO, 5% dén pH = 7-8.
Chiét san pham véi dung moi DCM lam khan pha hiru
co bang Na SO, , cét loai dung méi dudi ap suat giam
thu duoc 72 5 g san pham (+)-(S)-clopidogrel dau mau
vang. Hoa tan dau trong 1,44 1 aceton, lam lanh hdn
hop xubng 0-5°C, thém tur tir H,SO, dac (11,23 ml) vao
hon hop phan u'ng, khuay o nhlet do6 25-30°C trong
thoi gian 30 h thdy xuét hién tia mau trang, loc va
rira két tia bang aceton lanh, thu dwoc 73,6 g (+)- (S)
clopidogrel bisulfat (6) & dang bot mau trang, hiéu suét
73,3%, c6 d0 tinh khiét 99,53% tinh theo dién tich pic
HPLC.

T : 184-186°C [6]
[a], ,, = 55,5%(C=1, MeOH)[6]

IR(KBr, v cm™): 3064 (=CH); 2965 (CHO); 1740
(C=0 este); 1570 (C=C); 755 (=CH)

ESI-MS: [M + HJ" = 322,1

'H (500 MHz, CDCL, § ppm): 3,20 (2H, m, H-3",4°);
3,60 (1H, d, J = 14 Hz, H-2"); 3,71 (3H, s, H-CH);
3,74 (1H, d, ] =14 Hz, H-2"); 4,93 (1H, s, H-5"); 6,67
(1H, d, J = 5 Hz, H-4); 7,05 (1H, d, ] = 5,5 Hz, H-5);
727 2H, m, H-4",5”); 7,4 (1H, dd, ] = 1,5; 7,5 Hz,
H-6"); 7,71 (1H, dd, J = 1,5; 7,5 Hz, H-3)

P"C-NMR (125 MHz; CDCL,, 6 ppm): 21,6 (C-3°);
48,2 (C-4%); 50,6 (C-2’); 52,0 (C-CH,); 67,8 (C-5");
122,6 (C-4); 125,1 (C-5); 127,1 (C-4”); 129,3 (C-57);
129,7 (C-6"); 129,9 (C-37); 131,2 (C-3); 132,3 (C-2);
133,8 (C-27"); 134,6 (C-17).

Két qua va ban luan

Theo Sunil Sadanand Nadkarni va cong sy [7],

TAP CHI

HOA HOC

ONG NGHE /¢l o sc10 102016

(S)-clopidogrel bisulfat c6 thé duoc tong hop tir DL-2-
clorophenyl glycin théng qua 5 budc. Bude 1 1a thuc
hién phan ung este hoa gittra DL-2-clorophenyl glycin
v6i MeOH vira 13 tac nhan tham gia phan tmg, dong
thoi ciing 1a dung moi dé hoa tan chat dau, trong moi
truong acid H,SO, déc nham thuc dy cho phan tng
este hoa xay ra dé dang hon. Qua trinh phan tng c6
mot phén H,0 duoc sinh ra, do do dé han ché diéu nay
chung t61 da st dung tdc nhan hut nuwdc kha manh la
Na,SO, khaq lam ghuyén dich can bﬁr}g sang bén tao
thanh san pham nham lam tang hi¢u suat cua phan Gng.
Phén tmg duoc thuc hién ¢ nhiét do hdi luu cia dung
moi trong thoi gian 24 h, thu dugc san pham (2) voi
hiéu suit phan ung dat kha cao (89,1%).

Budc 2 1a thyc hién phan tng tach dong phan san
pham DL-2-clorophenyl glycin methyl este (2) dé thu
dugc san pham (S)-(+)-2-clorophenyl glycin methyl
este (3). O ddy do san pham (2) 12 hdn hop este racemic
cua acid amin, do d6 viéc tach déng phan co thé thuc
hién b:lfmg cach stt dung mot acid yéu ¢6 thé tao mubi
v6i acid amin thuong dugce str dung 1a acid tartric, hon
nita ¢ day co thé dwa vao do tan khac nhau cta hai
ddng phan khi tao mudi véi acid tartric trong dung moi
MeOH, cu thé 1a v6i dong phan (S)-(+)-2-clorophenyl
glycin methyl este tao mudi L-tartrat & dang két tia
trong dung moéi MeOH & nhiét do 0-5°C, ddng phan
con lai (S)-(-)-2-clorophenyl glycin methyl este tao
mudi voi L-tartric & cing nhiét 6 nay. Py ciing 1a
mot phuong phap tach ddng phan quang hoc phd bién
hién nay, hiéu suat phan tng thu duoc kha thip (dat
32%), d¢ han ché viéc mat mat mot phan san pham (3)
con lai trong nudc cai, ching toi da tién hanh thu hoi
phan nuéc cai sau khi loc va da thu dugc san pham
(S)-(+)-2-clorophenyl glycin methyl este (3). Mac du
& day hiéu suit ciia phan tng tach ddng phan con thap,
nhung diéu dic biét 1a phan tng tong hop theo giai
doan nay c¢6 do tinh khiét quang hoc 1a 99,2% (tinh
theo dién tich pic, HPLC).

Budc 3 1a thuc hién phan tmg kiém héa mudi
acid 3) Vua thu duoc & trén bang cach st dung mot
s6 base yéu dé co the chuyén (S)-(+)-2- clorophenyl
glycin methyl este vé dang base tu do. Do lién két giita
L-tartrat va (S) (+)-2- clorophenyl glycin methyl este
(3) 1a lién két cia mot acid yéu véi mot base yéu, do
d6 dé thu duge san pham (S)-(+)-2-clorophenyl glycin
methyl este & dang base, chi can thuc hién phan ung
trong moi truong kiém yéu. Viéce sir dung mot s dung
dich base da dugc ching t6i str dung nhu la NaHCO,
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5%, Na,CO, 5%, NH, OH 25% [3]. Qua trinh tién hanh
phan (ng duoc dua vé pH = 7,5-8, san pham dugc
chiét v6i dung moéi hitu co 1a DCM, thu dugce (S)-(+)-

2-clorophenyl glycin methyl este (4) & dang dau. Két
quéa khao sat véi cac base trén cho thiy, v6i base 1a
NaHCO, 5% da thu dugc san pham véi hiéu sudt cao
nhat 13 92 ,7%, d6 tinh khiét quang hoc dat 99% (tinh
theo dién tich pic HPLC). Hai dung dich kiém con
lai cho hiéu suat phan tng cao hon chit it, lan luot
12 94,5 va 94,2%, tuy nhién d6 tinh khiét quang hoc
chi dat dudi 90% (tinh theo dién tich pic HPLC), diéu
nay co thé 1a do hai dung dich nay c6 tinh base manh
hon NaHCO,, qua trinh kiém hoa san phém (3) sé bi
racemic héa va anh huong dén hiéu suét cia phan tng
va do tinh khiét quang hoc cuia san pham.

San pham trung gian thlophen 2-ethanol tosylat
(7) dugc nhom tic gia tong hop théng qua phan
tmg thé nucleophin giita thiophen-2-ethanol véi
4-Toluenesulfonyl clorid (TsCl), trong dung moi
DCM, xuc tac 1a base hitu co trietylamin (Et\N), &
nhiét do phong trong thoi gian la 16 h, thu dugc san
pham véi hiéu suat 93,8%. O day, Et,N ¢6 vai tro trung
hoa phan a01d HCI dugc sinh ra trong phan ung tao
thanh mudi cua Et ,N.HCI, lam chuyén dich can bang
sang bén tao thanh san pham, do d6 s& lam ting hi¢u
sudt ctia phan tng.

Budc 4 1a thuc hién phan tGng giita thiophen-2-
ethanoltosylat (7) véi (S)-(+)-2-clorophenyl glycin
methyleste (4) tao san pham (S)-methyl 2-(2-(thiophen-
2-yl)ethylamino)-2-(2-clorophenyl)acetat (5), phan
ung dugc thuc hién trong dung moi toluen, véi xuc tac
base KH,PO, ¢ nhi¢t do hoi luwu trong thoi gian 1a 30
h, thu duoc san pham (S)-methyl-2-(2-(thiophen-2-yl)
ethylamino)-2-(2-clorophenyl)acetat (5) & dang base.
San pham duogc acid hoa voi HCI dic thu duge san
pham & dang mudi, qua trinh chuyén hoa sang mudi s&
tao diéu kién d& dang hon nhiéu cho viéc tinh ché san
pham vi c6 thé trong phan tmg van con 1in mot phan
chat dau thiophen-2-ethanoltosylat (7).

Budc 5 1a thyc hién phan tmg ngung tu san pham
(5) vira thu duge véi HCHO 40% dong thoi dong vong
thu dugc san pham clopidogrel & dang base, qué trinh
acid hoa san pham clopidogrel ¢ dang base bang acid
H,SO, déc trong dung mdi aceton duge thyc hién ngay
sau do thu dugc san pham clopldogrel bisulfat (6) o]
giai doan nay, viéc tao thanh mudi dugc thyc hién bang
cach str dung acid dac H, SO Vi thé, can phai thuc
hién ¢ nhiét do 0-5°C (V1 néu thyc hién phan tng &

TAP CHI

HOA HOC

ONG NGHE /¢l o sc10 102016

nhiét d6 qué cao c6 thé lam san pham bi racemic hoa
va 6 thé san pham s& bi than hoa trong qua trinh nho
giot H,SO, dic. Diéu nay sé anh hudng téi chat luong
ctia san pham cudi cung thu dugc, cu thé 1a giy kho
khian cho viéc tinh ché sau nay). Két thiic qua trinh nho
giot phan rmg dugc khudy & nhiét d6 phong trong thoi
gian 30 h, thu dugc san pham clopidogrel bisulfat vai
hiéu suét phéan tng dat 73,3%, c6 do tinh khiét quang
hoc 99,53% tinh theo dién tich pic HPLC.

Két luan

Tur DL-2-chlorophenyl glycin (1), nhom tac gia da
tong hop thanh cong (S)-clopidogrel bisulfat (6), thong
qua 5 budc, hiéu suit toan bo quy trinh 1 12,2%. Qué
trinh tong hop duogc thuc hién don gian, c6 thé 4p dung
O quy mo 16n.
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