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tur DL-2-clorophenyl glycin
Phan Thi Trang’, Nguyén Thi Tho Trang, Nguyén Vin Tai
Vign Durge licu
Neay nbin bin 15/12/2015, ngay chuyén phin bin 17 1272015, ngdy nhin phan bign 18/12016, ngay chip nhin dang 21/172016

(S)-clopidogrel bisulfat 12 thude khing tiéa cin thujc nhém thienopyridin, diryc sit dung dé ngin ngira
hi¢n twong min déng & bénh d9ng mach vanh, bénh mach min ngoai bién, bénh tai bién mach mau ndo va
nhdi miu co tim. Nhoém tic gia da rﬁng hop thanh cdng (S)-clopidogrel bisulfat theo 5 buréc di tir nguyén
li¢u throng mai DL-2-clorophenyl glycin.

Iir khéa: DL-2-clorephenyl glycin, (S)-clopidogrel bisulfat, thienopyridin.

Chisé phén logi 3.4

Bat van de
Study on synthesis of Theo Té chirc Y té thé giéi, cir 2 gidy c6 mét ngudi chét vi bénh
S)-clopid s fr tim mach, ci 5 gidy 6 mét trudmg hgp bj nhéi mau co tim va 6
(S)-clopi ogrel bisulfate from gidy lai c6 mot truomg hop dot quy. Tai chiu Au, bénh tim mach la

DL-2-chlorophenyl glycin nguyén nhan gay tir vong cho hon 17,5 triéu ca, chiém 30% tong sb
ca tif vong méi nam va 1a can bénh gy tir vong lém nhat véi 90.000
Summary ngudi tai Hoa Ky [1]. Dén nim 2015, trén thé g8idi c6 khoang 20 tridu

(S)-clopidogrel  bisulfate, a f§ ngudi chét do bénh tim mach va woc tinh dén nam 2030 c6 khodng
hienopyridine-cl: pl: 23 triéu ngudi chét vi bi con dot quy dau tién. Tai Viét Nam, s6 bénh
agent, is used to inbibit blood | nhanbj bénh tim mach c6 xu hutng ngay cing ting nhanh. Hién trén
clots in coronary artery disease, thi trudng c6 nhicu loai thude c6 tic dung diéu tri bénh tim mach, mét
peripheral  vascular  disease, trong s6 hoat chat phé bién hign nay 12 clopidogrel bisulfat, dugc phén
cerebrovascular disease, and to phoi bai Cong ty Duge pham Sanofi-Synthelabo véi tén thuong mai
prevent myocardial infarction. Plavix, c6 gid kha cao.
The authors have successfully Trén thé gici di c6 nhidu quy trinh nghién ctu tdng hop clopidogrel
ynthesised (S)-clopidog [2-8]. Tuy nhién, hau hét cic quy trinh nay chua phu hgp véi diéu kign
bisulfate in five steps from trong nude (nguyén liéu hoa duge van phai nhap khau véi gid cao).
commercial - DL-2-clorophenyl § G nyec 1, cho dén nay chura ¢ mgt cng trinh nghién cin téng hop

glycin. hoat chit nay. Trong khudn khé mot de ti khoa hoe cdp nha nudc
Keywords: DL-2-cloropheny! giai doan 2011-2015, day la I4n diu tién cong bo ket qua nghién ciu
glycin, (S)-clopidogrel bisuifate, 10ng hop (S)-clopidogrel bisu_lfat di tir nguyén ligu thong mai DL-
thienopyridine. 2-clorophenyl glycin lam thuée diéu trj bénh tim véi mét sé cai tién
il T pha hop véi diéu kién phong thi nghiém & Viét Nam.
Llassification number 3. g
; Dol twung, héa chét va phwrong phap nghién ciru
Doi neyng nghién ciry

Clopidogrel  bisulfat ¢6 tén khoa heoc (. S)-(+)-methyl
2(4.5,6,7-tetrahydrothieno [3,2—cjpyridin75-yl)-Z-(l-chJorophenyl)
acetat hydrogensulfat, cé cdng thirc phin tir 1a C,H,CINO,S.H,S0,
gdieukién dm'.é'ng 14 tinh thé méu tring, nhi¢t d¢ nong chay 184+3°C,
va cong thire ciu tao Ja:

‘Tacgid l:in by 10!~ O4.38252644
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Céng dhit cdu 1go cia (Sh-clopidogre! bisulfat

Hda chiit vi thiét bj nghién cin

Dung méi va héa chét duge cung clp boi céc hing:
Merck, Fisher, AK. Scientific hodc Tn:.qg Quoc, fiuqc
sir dyng trye tép mé khéng cin tinh ché thém. Sie ky
16p mong duge tién hanh trén bin mong silica gel GF,,,
(Merck, 40-63 um). Biém chiy dugc do trén may Stuart
SMP3. Phd cong hiromg tir *H-NMR va "C-NMR dwoc
do trén méy Bruker AV500. Phd héng ngozi IR dugc
do trén miy quang phé héng ngoai Impact 410 Nicolet,
Phé khéi lirgng ESI-MS duge do trén may AutoSpec
Premier.

Phuwrong phdp nghién ciru

Theo Sunil Sadanand Nadkarni vi cing sy [7], dé
tc“mg hop (8)-clopidogrel bisulfat, céc tic gia da thye
hién theo theo So 48 éng hop (8)-clopidogrel bisulfar.
Bing vige di nr DL-2-clorophenyl glycin (1) 13 nguyén
Ligu thuong mai 6 gia thip, bude 1 13 thyc hién phan
(mg este hoa véi MeOH trong méi truong H,SO, thu
dugc san phim este racemic (2). Busc 2 [ thye bién
phin img tich dong phin (! 8)-(+)-2-clorapheny! glycin
methyl este bing viéc s dung (L)-tartric thy duge
} sin pham (S)-(+)-2-cloropheny! glycin methy! este
(L)-tartrat (3), Budc 3 thyc hign phén mg chuyén vé
dang base tr do bing cich sir dyng NaHCO, 5% trong
dung méi DCM thu duge san phém (4). Budc 4 1a thyc
bién phin img thé S,2 v6i thiophen-2-ethanol tosylat
dlng thén tao mudi voi HCI 46 tao thank (S)-methyl
2-(2-(thiophen~2-yl)ethylamiuo)-z-(z-clorophenyl)
acetat hydroclorid (5). Bute 5 I3 thyc hién phan dng
d6ng vong dé tao thinh san phim trung gian clopidogrel
& dang base va tpo mudi clopidogrel base véi H,S0, dé
tao thanh clopidogrel bisulfat (5), )
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Thue nghiém

Ting hop DL-2-clorophenyl glycin methyl este (2)

Thém vio binh ciu ddy tén hai cé | 1, chira DL-
2-clorophenyl glycin (1; 10,00 g; 53,8 mmo}), thém
tiép 400 ml MeOH v4 Nz,S0, (4,6 g; 32,3 mmol), nho
tls tir H,S0, ddc (11,2 mi) vio bioh phan {mg. Hip
hgp duge dun hdi v trong thi gian 24 b, két thic
phin img. Thém vio d6 dung méi DCM, trung hda hén
hop bing dung dich NH,OH 25% dén pH=8. Chiét san
phim vé&i dung méi DM, pha hitu oo dwge [4m khan
biing Na,30,, o can dung mdi duoi ap sudt gidm, thu
dwoe 9,53 g san phdm (2) & dang ddu [7] véi higu suft
thu dugc 13 89,1%.

IR (KBr, v om’): 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, CDCL, 3 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)

“C-NMR 125 MHz, CDCl,, 8 ppm): 52,4 (CCH,);
359 (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).

Téng kop (8)-(+)-2-clorophenyl glycin methyl este
3

Trong binh céuddy tron haicd 21, DL-2-cloraphenyl
glycin methyl este (2; 150 g; 746 mmol) duge hoa tan
bing 1,5 1 MeOH, thém vdo hén hop phin img (L)-
tartaric (112,78 g; 751 mmol), tiép tyc khuly hén
hop trong thei gian 20 phit d& hoa tan hodn toan (L)
tartaric. Lim lanh hdn hop vé 3-4°C trong 2,5 b, thy
duoc két tia man tring, loc it chin khéng thu dwge
s4n phim thé. Két tinh lai san phim tho trong MeOH
thy duge 84,05 g mubi (S)-(+)-2-cloropheny! glycin
methyl este (L)-tartaric (3) & dang tinh thé mau tring
[6]. Higu suit 32%, dj tinh khiét quang hec 99,2%
(tinh theo di¢n 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-0-C)

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

'H-NMR. (500 MHz, D,0O, & ppm): 3,77 (3H, s,
CH,); 4,44 (2H, 5, H-8,9); 5,6 (1H, s, H-7); 7,4 (2H,
mm, H-4,5);, 7,45 (1H, dt, J = 6,75; 8 Hz); 7,5 (1H, d, 1
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=8 Hz)

PC-NMR (125 MHz, D,0, 5 ppm): 54,1 (CH,);
54.2 (C-T); 72,9 (C-1°,2°); 1284 (C-4); 129,0 (C-1):
1304 (C-5); 130,7 (C-6): 132.3 (C3%133,7 (C-2);
169,2 (COCH,); 176,4 (2x C=0).

Ting hop (S)-(4)-2-cloroph
1ir (S)-(+)-2-clorophenyl glyein

Trong binh ciu ddy tron 1 1, ¢6 que khudy i, (S)-
(+)-2-clorophenyl glycin methyl este (L)-tartrat (3, 50
£ 143 mmol) duge héa tan hodn toin trong 250 ml
H20 & ohigt d phong khudy cho hén hop phén img
dbng thé, tiép tuc thém vao d6 250 ml DCM. Han bop
drge 1am lanh vé n.hj'ét ds 3—§°C, dung dich NaHCO,
5% duwoc thém véo ¢én khi hdn hop phan img dat pll
=7,5-8. Kér thiic phin img chiét san phim véi dung
mdi DCM, lim khan pha him co bing Na2504, cit
loai dung méi dudi ap sudt giam thu duge 26,5 g sin
phim (SH(+)-2-clorophery] glycin methyi este (4) &

ang dau miu wing, hidu sudt 92,7%.

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

ESI-MS: [M+23]° = 223,99

'H-NMR (500 MHz, CDCI,, 5 ppm): 2,05 (2H, s,
NH,); 3,65 (3H, 5, CH,); 4,97 (1H, 5, H-7); 7,2 (2H, m,
H-45,6); 7,34 (1H,d, J = 7,5, H-3)

PC-NMR (125 MHz. CDCL, & ppm): 51,9 (C-CH.),
55,5 (C-7); 126,9 (C-4); 1281 (C-S); 128,7 (C-6),
129,3(C-3); 132,8(C-1); 137,8 (C-2); 173,4 (C=0).

Téng hgp thiophen-2-¢thanol tosylar (7)

Trong binh cu ddy tron 2 ¢ dung tich 1 1, ¢6 1ip
sinh bin va que kbudy i, thém vio dé TsCl (150 I
787 mmol) v& 350 ml DCM, hdn hop phin ing duge
lim lanh vé 5°C, thiophen-2-ethanol (71,5 ml: 637
mmol) duge thém vio va khudy cho hén hop déng
thé, thém vio hdn hop phin tmg EtN (150 ml; 1076
mmol). Phan (g dugc khudy ¢ nhiét 49 30°C trong
théi gian 16 h. Két thic phan ime, loc bo phin chit
thn khdng tan. Phin djch loc duge i voi H,0 dén
pH 7-8, lam khan dung u’léi hiru cor biug Na,SO,, cit
logi dung méi dudt ap sudt giam thu duge 170,4 g sin
phim thiophen-2-ethanol tosylat (7) & dang ddu [6]
mau trang, hiéu suit 93,8%.

[R(KBr, v co'): 3107 (=CH), 2958 (CH)), 1373
(S0,), 1601, 1459 (C=C), 1181 (C-S). 826 (=CH)

T

! glyein

ROANOC \(.\|
sl

ESI-MS: [M]~ =282

'H (500MHz, CDCL, & ppm): 2,439 (3H, s. CH,)
3,17 (2Htd, 1= 0,5, 7 Hz, H-2'); 422 2H, 1, T = 6.5
Hz, H-1"); 6,79 (1H, m, H-4); 6,90 (IH, q, J = 3,5; 5§
Hz, H-3); 7,13 (IH, dd, J = 1; 5 Hz, H-5); 7,31 2H,
d,J=8Hz, H-37,57); 7.73 (2H, dd, ) = 1,5; 6,5 Hz,
H-27.67)

BC-NMR (125 MHz, CDCL,, 8 ppm): 21,6 (C-CH,);
29,6 (C-1'); 70,1 (C-2'): 1244 (C-3); 126,1 (C4);
126,% (C-5); 127,9 (C-2",6™); 129,8 (C-3",57).133,0
(C-2); 138,1 (€-47); 144,8 (C-17).

Téng  hop (S)-methyl-2-(2-(thiophen-2-yl)
ethylamino)-2-(2-clorophenyl)acetat hydroclorid tir
(S)-(+)-2-cloraphenylglycin meth 1yl este (5}

Trong binh ciu ddy trén 500 ml, ¢6 lép sinh han,
que khuy tir, (S}-(+)-2-clerophenylglycin methyl este
(4; 26,5 g; 132 mumol) va thiophen-2-ethanal tosylat
(48,7 g; 159 mmol) dirgc hoa tan trong 50 ml toluen
vi gl:{PO‘ (6934 2 3?6 mmol) duge th_ém vao. Khuéy
cho hor hop déng thé, tép e néng din nhiét d¢ cia
phan lmg 1n nhiét d6 hdi hn ctia hdn bop trong thei
gian 30 h. Két thiic phin img, thém vio do 160 ml HLO,
chiét san pham véi toluen thu dugce pha hitu co. Lam
lanh pha hiru co xuéng 10°C, nhé ti rir dung djch acid
HC1 37% (22,5 mi) véo hén hop thiy xudt hign két raa,
duy tri nhiét 4 ndy trong théi gian 1 b, Két thiic phan
img loc hit chin khéng thu dugc san phim thé, hoa
tan san phim thé trong 198 ml aceton va 12 ml HC!
37%. Nang dén nhiét 3 caa h3n hop 16n 55°C va gité
nhigt dg nay wong théi gian 15 phit, Jam lank hén hop
phan img vé 15°C, thu durge 29,83 g (S)-methyl2-(2-
(Lhiophen~2-y])ethylamino)-24(2-c10ropheny1)acetat
hydrochlorid (5) tinh thé miu tring, higu sust 67,4%.

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

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

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

"H-NMR (500MHz, CDCI,, 3 ppm): 3,04 (1H, m,
H-1), 3,15 (1H, m, H-1°); 330 (2H, m, H-2'): 3,74
(GH.s, H-CH,); 5,61 (1H, 5, H-3"); 6,91 (IH. dd, J =3
Hz, B-4); 6,96 (1K, q, ] = 3,5 Hz, H-3); 7,37 (11, dd,
J=1; 5 Hz, H-H-5); 7,51 (2H, m, H4",6"); 7,63 (IH,
dd J=15,7,5 Hz, H-3"); 7,77 (1M, dd, 1 = 2. 7,5 Hz,
H-5")
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]

BC-NMR (125 MHz; CDCL, & ppm): 25,8 (C-
CH,); 47,6 (C-1); 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-1"); 130,9 (C-3”); 132,8 (C-57); 134,4
(C-6"); 138,0 (C-2); 168,4 (C=0).

Téng  hgp (+)-(S)-clopidogrel
(+)-methyl-2-(2-(thiophen-2-yDethyl
clorophenyl)aceat clohidrid (6}

Trong binh ciu ddy tron hai cd 2 ), (+)-methyl-2-(2-
(thiophen-2-yl)ethylamino)-2-(2-clorophenyl)acetat
clohidric (5; 82,2 g; 237 mmol) vi HCHO (1,23 |;
1336 mmol) dugc thém vao. Hba hyp phan img duoc
khudy & nhigt d9 30°C trong thri gian 22 h. Thém véo
hén hop phén img dung m&i DCM, Igc bo phén tap
khéng tan, tiép tyc 1im lanh dich loc xudng 5-10°C va
trung héa bing dung dich NaHCO, 5% dén pH=7-8.
Chiét san phim voi dung mai DCM, lam khan pha hine
co bing Na,SO,, cit logi dung méi dudi dp sudt giam
thu duge 72,5 g sin phim (+)-(S)-clopidogrel diu mau

-ving. Hoa tan dau trong 1,44 1 aceton, lam lanh hén
hgp xudng 0-5°C, thém tir tir H,SO, dac (11,23 ml) vio
hin hop phin img, khudy & nhigt dj 25-30°C trong
théi gian 30 b thiy xudt hién tia méu tring, lgc va
riza két tia bing aceton lamh, thy duge 73,6 & (HHS)
jclopidogrel bisulfat (6) & dang bjt mau tréing, hidu sudt
73,3%, ¢6 d tinh khiét 99,53% tinh theo di¢a tich pic
HPLC.
T, 184-186°C[6]
F’ {a],,, = 35,5'(C=~1, MeOH) [6]
IR(KBr, v cm'): 3064 (=CH); 2965 (CHO); 1740

(C=0 este); 1570 (C=C); 755 (=CH)

ESI-MS: [M + H]* =322.1
'H{(500MHz, 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, 5. H-5"); 6,67

(1H.d,J =5 Hz, H4); 7,05 (1H, d, ] = 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 (1H, dd, } = 1,5, 7,5 Hz, H-3)

"C-NMR (125 MHz; CDCL,, § ppm}: 21,6 (C-3");

48,2 (C-4'); 50,6 (C-2): 52,0 (C-CH,); 67,8 (C-5Y);

1226 (C-4); 125.1(C-5; 127,1 (C4™): 1293 (C-5"%;

129.7(C-6): 1299(C-3"); 131,2(C-3); 1323 (c-2y;

133,8(C-2"): 1346 (C-1".

Két qui va bin luan

Theo Sunil Sadanand Nadkamni va cfng sy [7],
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bisulfat tr
ino)-2-(2-

(S)-clopidogrei bisulfat c6 thé dugc ting hop tir DL-2-
clorophenyl glycin thong qua 5 buée. Budce 1 14 thye
hién phén {mg este hoa giita DL-2-clorophenyl glycin
vai MeOH vira I tic nhén tham gia phan img, dong
théri ciing 12 dung mbi dé hoa tan chit diu, trong moi
trudmg 2cid H,SO, dic nhim thic ddy cho phan img
este hba xdy ra dé dang hon. Qua trinh phin img ¢
mdt phéin H,0 duoc sinh ra, do d6 dé han ché didu nay
ching t5i da sit dung tic nhin bat nuée kha manh 14
Na,SO, khan 1am chuyén dich can béing sang bén tao
thinh san phim shim l&m ting higu sudt coa phan img,
Phin img duoc thyc hign & nhiét 5 hdi lu cia dung
méi trong théri gian 24 h, thu duye sin phém (2) véi
higu sudt phan img dat khé cao (89,1%).

Buoe 2 14 thyc hién phin tmg tich déng phan sin
phém DL-2-clorophenyl glycin methyl este (2) dé thy
dirg sin pbém (S)-{+)-2-clorophenyl glycin methyl
este (3). O déy do san phm (2) 1a hin hop este racemic
clia acid amin, do d6 viéc tach dbng phan c6 th thye
hi¢n bling cach sir dyng mit acid yéu o6 thé tao mudi
v6i acid amin thudng durge six dung 1a acid tartric, hon
nira & ddy c6 thé dya vdo 46 tan khic nhau cia hai
déng phan khi tao mudi véi acid tartric trong dung moi
MeOH, cy thé 14 v6i déng phan (S)-(+)-2-clorophenyl
glycin methyl este tao mudi L-tartrat & dang két tia
trong dung mdi MeOH & nhigt d¢ 0-5°C, ddng phin
©on lai (S)-(-)-2-clorophenyl glycin methyl este tao
mudi véi L-tartric ¢ cing nhiét d§ udy. Dy ciing [a
it phyong phap tich déng phan quang hoc phé bién
hién nay, higu sut phin \mg thu dwoc kha thip (dat
32%), dé han ¢hé viée mét mat mot phin san phém (3)
0613 lai trong muéce cdi, chiing t6i da tién hanh thu hdi
phan nuoe cai san khi loc va 83 thy durge sén phim
(8)-(+)-2-cloropheny! glycin methyl este (3). Mic dit
& day higu sut ciia phan g tach ddng phn con thip,
Riwmg dicu dc bigt 14 phan ing téng hop theo giai
doan niy c6 9 tinh khiét quang hoc Ia 99,2% (tinh
theo dién tich pic, HPLC).

Bu6c 3 13 thyc hién phan img kidm héa mubi
acid (3) vira thu duorc & trén bing céch sir dyng mpt
50 base yéu dé co thé chuyén (S)-(+}-2-clorophenyl
glycin methyl este v& dang base ty do. Do lién kékt gita
L-tartrat va (S)-(+)-2-clorophenyl glycin methyl este
(3) 14 lién két cia mit acid yéu véi mot base yéu, do
46 dé thu dugc san phim (S)-(+)-2-cloropheny| glyein
methyl este & dang base, chi cin thyc hign phan ing
trong méi trudmg kidm yéu. Vige sir dyng mét s dung
dich base d dugc chiing t3i sir dyng nhy I3 NaHCO,
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5%, Na,CD, 5%, NH,OH 25% [3]. Qui trinh tién hinh
phin img dwpe dua vé pH = 7,5-8, sin phim duwge
chiét v&i dung méi hitu o 1 DCM, tha duge (SH+)
2-clorophenyl glycin methyl este (4) & dang din. Két
qua khio sit véi cc base trén cho thiy, véi base 13
NaHCO, 5% 43 thu Guroc san phim véi higu sut cao
nhat I 92,7%, 4§ tinh khiét quang hoc dat 9%, (tish
theo di¢n tich pic HPLC). Hai dung dich kidm con
lgichehie-umé:phsnfmgcaohauchmiglénlugx
14 94,5 vi 94,2%, my nhi¢n 4 tinh khiét quang hoc
<hi dat duéi 90% (tinh theo dién tich pic HPLC), diéu
néycémélédohaidmgdgchnaycéﬁuhbasemgnh
hon NaHCO,, qui tinh kiém hoa sin phém (3) 2 bj
racemic héa va snh huéng dén hidu sudt ciia phan iimg
vé 8 tinh khiét quang hoc cia san phim.

San phim trusg gian thiophen-2-ethanol tosylat
(7) duoc nhom tic gid tong hop théng qua phan
img thé nucleophin giira thiophen-2-ethanol véi
4-Toluenesulfonyl clorid (T: sCl). tong dung woi
DEM, xixc tic I base him oo trietylamin ELN), &
nhiét 44 phong trong then gian 14 16 b, thu duge sap
phim vi higu sudt 93,8%. G day, EtN ¢6 vai trd trung
hoa phan acid HCI dugce sinh ra trong phan img tao
thanh mudi céa ELN.HCI, lam chuyén dich can bing
sangbéntaoménbsénphim,dodésélamﬁnghiéu
sudt ¢tia phin img.

Buéc 4 Ia thyc hign phan img gitra thiophen-2-
ethancltosylat (7) véi (S){+)-2cloropheny! glycin
methyleste (4) a0 san phim (S)-methyl 2-2-(thiophen-
Z-yl)eihylamino)—Z-(Zflomphcnyl)acelal (5). phan
img duge thuc hién trong dung méi toluen, véi xic tic
base KH,PO, & nhigt d5 bdi hm trong thes gian 13 30
b, thu duge san phim (S)-methyl-2-(2-(thiophen-2-yl)
ethylamine)-2-{2-clorophenyljacetat (5) ¢ dang base.
Sin phim duge acid hoa voi HCl dac thu duge sin
phim & dang mudi, qua trinh chuyén héa sang mubi s&
tao diéu kién dé dang han ohidu cho viée tinh ché san
phﬁmvicéthémngphﬁnﬁngw’inoénlﬁnmr}tphén
chit diu thiophen-2-ethanohosylat (71

Butc 5 13 thye hién phan img ngung ty sin phim
{5) vira thu dwoc v6i HCHO 40% ddng théi dong vong
thu dirge sin phim clopidogrel ¢ dang base, qué trinh
acid héa sin phim clopidogrel & dang base bng acid
H,S0, dic trong dung méi aceton duge thire hién ngay
sau 6 thu duge sin phim clopidogrel bisulfar 6.0
giai doan ndy, viéc tgo thinh mudi duge thy hign bing
cach sit dyng acid dic H,SO,. Vi thé. cin phii thye
hién & nhiét d6 0-5°C (vi néu thye hién phin img &

B ..

ohiét dj qui cao cé thé lam san phim bj racemic héa
VA 6 thé san phim sé bi than hoa trong qué trinh nhé
giot H.SO, dic. Diéu ndy s& inh hung t6i chit lugng
cia sin phim cui cing thu duoc, cy thé 13 giy khé
khan cho viéc tinh ché sau ndy). Két thic qua trinh ohé
giot phén (img duoc khudy ¢ chiét d phong trong thoi
gian 30 b, thu dirge sin phém clopidogre] bisutfat voi
hiéu suit phin img dat 73,3%, ¢6 do tinh khiét quang
boc 99,53% tinh theo dién tich pic HPLC.
Két lnan

Tir DL-2-chlorophenyl glycin (1), nhom tic gig di
tong bop thinh cong (S)-clopidogrel bisulfat (6), thong
qua 5 burce, higu sudt toan b quy trink 1a 12,2%. Qua
trinh ting hop dugc thyre hign don gidn, o6 thé dp dung
& quy mé 16n.
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