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Summary 
(S)-(+)-2-chlorophenyl glycine methyl ester was synthesized from 2-chiorobenzaldehyde from 

eomemereial 2-chiorol}enzaldehyde in four steps for use as an important material in the synthesis of 
clopidogrel bisulfate (an antiplatelet agent of the thienopyridine dass, with inhibitory aethrity on blood 
dotting in coronary arterial, peripheral vascular, cerebrovascular diseases, and prevent myocardial 
infarction). The established synthesis showed simple and applicable to large scale production. 

Keywords; Clopidogrel bisulfate, thienopyridin, (S)-(+)-2-chlorophenyl glycin methyl ester, 
2-chlorottenzaldehyde. 

D|lt van de 
Theo To d u e Y t l t h i gidi (WHO), benh tim 

mach Id nguyen nhan gay td vong hang d i u 
tren t h i gidi, theo udc tinh cu hai giay d mdt 
ngudi eh i t vi benh tim mach. ed nam giay d 
mpt trudng hgp bj nhoi mau ca tim. sdu gidy 
d mOt tnfdr>g tiprp dot quy. Moi nam tienh tim 
mgch gdy tu vong khoang 17,5 trieu ngudi va 
dy doan se d khoang 25 tripu ngudi t u vong 
vdo nam 2020, trong do 7,6 tripu ngudi chet vi 
benh tim m a d vdnh, 5,7 tripu ngudi ch i t td do 
bj ddt quy. dang ehu y d tdi 80% s l nan nhdn 
td vong xdy ra d cac nudc d thu nhgp th ip . Tgi 
Vipt Nam, theo thong ke d a Bpnh vien Tim TP. 
Ho Chl Minh tu nam 2006-2010 d ngudi bj bpnh 
tim mgch eang tdng va nam gidi nhieu han nir 
gidi. Da d rat nhi lu toal thu lc dugc sd dgng 
d l d i l u tri cac t>enh tim mgch tren t h i gidi, trong 
do d clopjdogrelbisul^t dugc su dung d l dieu 
tri bpnh nhdn bi xa huyl t khoi dpng mgch vdnh 
d p , lan d i u tien dugc phan ph i i bdi Cong ty 
Dugc Bristol-Myers Squibb, vdi ten thuang mai 
id Plavix . 

Da d r i t nhieu tae gia nghien euu tong 
hgp hogt eh i t ndy tren the gidi ''-^, hau h i t 
d c quy fa-inh thyc hipn d i u tien hdnh theo 
con dudng tong hgp ch i t trung gian (S)-(+)-2-
ctorophenylglycin methyl ester. Id nguyen lipu 
quan tipng trong quy trinh tong hgp clopidogrel 
bisutfet h> 2-chlorot)enzaklehyd. Tai Viit Nam 

d n phai nhdp nguyen lieu ndy tu nudc ngodi, 

do do gid thdnh d n khd cao. Trang nudc cho 

tdi nay d u a d mot nghien cuu ndo ve tong 

hgp hgp ch i t ndy Idm nguyen lieu d o quy trinh 

t i ng hgp clopidogrel bisulfat. Do do, de hodn 

thien quy trinh tong hgp clopidogrel bisulfat tiln 

tdi thyc hien d n xuat d quy mo Idn, nhom tac 

gia da nghien cuu tong hgp hgp ch i t (S)-(+)-2-

ehlorophenyfglycin methyl ester Idm nguyen lieu 

d o qud ti-inh t i n g hgp clopidogrel bisulfat. 

Bdi bdo la k i t qua nghien cuu t i ng hgp 

(SH+)-2-chlorophenyl glycin metiiyl ester td 

2-chlorobenzaldehyd vdi mpt so d i tiln phu hgp 

d i lu ki&n phong thi nghiem d Vi6t Nam. 

Doi tvOTig, dung cî  va phuvng 
phap nghien CLPU 

Doi t u p n g nghien c d u 

(S)-(+)-2-Chlorophenylglycin methyl ester 
d dieu kien thudng ton tai dudi dang d i u mdu 
ti^ng, d d n g thdc phan ti> Id CgH,oCINOj, kh i i 
lugng phdn tij Id 199.04 g/mol, cd d n g thuc d u 
tgo nhu hinh 1 sau: 

ty 
C00CH3 

''NH2 

ih 1 : c:6ng thuc ciu (go ciia (S)-(+)-2-
dilorophenylglycin methyl ester 

TAP CHi DlTQC HQC -11/2015 (SO 475 NAM 55) 



• Nghien CIFU - Ky thuat 

Hda chat va thiet bj nghien c i ru 

Dung m6i vd hda eh i t dugc eung e l p bdi eae 
hang Merck, Fisher. AK Scientific hogc Trung 
Quic, dugc su dyng tryc t i l p md khong d n 
tinh c h l them, S l e ky Idp mong dugc t i l n hanh 
trin ban mong silica gel GF^^ (Merck. 40-63 pm). 
Diem chdy dugc do tien may Stijart SMP3. Pho 
d n g hudng td 'H-NMR va '^C-NMR dugc do 
trin mdy Bruker AV500. P h i hong ngoai IR dugc 
do tren may quang p h i h ing ngogi Impact 410 

Cl NH2 

Nieolet Pho khoi lugng ESI-MS duge do tren 
may AutoSpec Premier, phan tich djnh lugng 
dugc duge do tren may HPLC Shimadzu 20A. 
Cdc thi nghiem dugc tien hanh tgt Phong thi 
nghipm cua Vien Dugc lieu, 

Phu'ang phdp nghien c d u 

Theo cac tdi lieu ma ehung toi tham khdo i'-^, 
thi quy trinh tong hgp (S)-(+)-2-chlorophenylglycin 
methyl ester cb the thyc hien theo sa do 1 sau: 

•COOCH3 

Y ' Y ' ' ••"2 1̂ 1 1NM2 

ipV'^^^I.KCN.NH^OH i P Y ^ C O C H H2SO4. rteOH_ [ | V ' ^ C ( 

1 ^ ^ " 

Cl C00CH3 Cl C00CH3 Y' Y ^ ^ ^ ' ^ ' 

A ^ N H , ^ J ^ ! ^ A j ^ - V N H , L-(.)-tartiic. Aj-^NH2 L-(.: 

acid L-(+)-tartric 
MeOH 

4 3 

S a d l 1 : Sa d6 tong hgp hgp chat (S)-(+)-2-chlorophenylgtycin methyl ester 

Theo sa do nay giai dogn dau tien eua 
quy trinh Id thyc hien phan ung tong hgp acid 
amin theo phuang phdp ciJa Strecker, giua 
2-chlorobenzaldehyd vd KCN, NH3 tao ra san 
phim DL-2-chlorophenylglycin, giai dogn hai la 
thyc hi$n phan ung ester h6a acid amin thu dugc 
d trin b ing cdch sd dung tae nhdn ester hoa la 
MeOH/HjSO^. T i lp theo Id thye hipn phan ung 
tdch d ing phdn (+)-2-chlorophenylglycin methyl 
ester b ing edeh sd dung aeid L-(+)-tartrie trong 
dung m6i MeOH, thyc hi#n phan dng k i lm hoa 
sdn ph im (+)-2-chlorophenylglyeln methyl ester 
L-tatrat d l thu dugc (S)-(+)-2-ehlorophenylglycin 
methyl ester mong muon. 

ThiPc nghidm va ket qua 

T i n g hop DL-2-chlorophenylglycln (1) 

Trong binh c l u day tr6n hai c l 100 ml, KCN 

(1,56 g; 24 mmol) vd NH^CI (1,60 g; 30 mmol) 

dugc cho vdo, tiep tuc them vdo d l 40 ml dung 

dich N H p H 2 5 % , khuay d i u h i n hgp d nhipt do 

phong, them vdo do 2-chlorobenzaldehyd (2,25 

ml: 20 mmol) vd 40 ml dung moi MeOH. H i n hgp 
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phdn dng duge dun h l i luu trong thdi gian 1,5 
gid. Sdn pham dugc chiet vdi ethylacetat, pha 
huu ca dugc ldm khan b ing Na^SO^, cfi cgn 
dung mdi dudi dp su i t gidm thu dugc san ph im 
trung gian d dgng d i u , H6a tan dau ndy b ing 40 
ml HCI 6 N, va t i lp tyc dun hoi luu trong thdi gian 
8 gid. Sdn pham dugc chiet vdi dung mfii DCM, 
vd lam khan bdng Na^SO^, e l t logi dung mfii dudi 
ap su i t gidm thu dugc sdn ph im tho. Hoa tan 
sdn pham th6 trong 10 ml H^O, trung hoa b ing 
dung djch N H ^ H 25% d i n pH = 7, khuay d nhipt 
dp phong trong 12 gid thu dugc ket tua trang, lpc 
hut chdn khfing thu dugc 1,56 g san pham dudi 
dgng tinh t h i trang. Hieu su i t 80,7%. 

IR (cm' , KBr), v = 3448 (OH); 1632 (C=0); 
1575; 1532 (C=C); 750 (CH) 

ESI-MS; [M+H ]*=186,34. M = 185,34 

'H-NMR (500 MHz, CDCI3), 5 (ppm) = 5,09 
( IH ; s, H-7); 7,34 (3H. m, H-4, 5. 6); 7,44 (1H, q, 
J = 1,5; 6 Hz, H-3) 

'^C-NMR (125 MHz, CDCI3), 5 (ppm) = 55,6 
(C-7); 128,1 (C-6); 130.3(0-5); 131,3(C^) ; 130,8 
(C-3); 131,7 (C-1); 133,8 (C-2); 172,4 (C=0). 
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T i n g hpp (±)-2-chlorophenylglycin methyl 

ester (2) 

Cho vdo binh d u day tron hai d dung tich 
1 L DL-2-chlorophenytglyein (10 g; 53,7 mmol), 
them tiep vdo do 400 ml MeOH va Na^SO^ (4,6 g; 
32,2 mmol), nho ti> ti> H^SO, dge (11,2 ml; 214,8 
mmol) vdo binh phan ung. H i n hgp dugc dun 
hoi luu trong thdi gian 24 gtd, k i t thuc phan ung 
tiung hoa bang dung djeh NH^OH 25% d i n pH 
= 8. Sdn ph im dugc chi l t vdi dung moi DCM, 
pha huu ca dugc lam Idian b ing Na^SO^, d can 
dung moi dudi dp su i t giam thu dugc 9,53 g sdn 
ph im d dgng d i u . Hifiu su i t 89.1%. 

IR (KBr, cm-'), v =3383 (NH^); 2951 (CH3); 
1738 (C=0); 1593; 1478; 1440 (C=C): 758 
(=CH). 

ES/-AfS: [M+23]* = 223,99. 

'H-NMR (500 MHz. CDCI3), 6 (ppm) = 3,702 
(3H, s, CH3); 5,1 ( IH ; s. H-7); 7,35 (3H, m, H-4, 
5 ,6) ;7 ,37(1H. m, H-3). 

"C-NMR (125 MHz, CDCi3), 5 (ppm) = 52,4 
(C-CH3); 55,9 (C-7); 127,2 (C-5); 128.4 (C-6); 
129,1 (C^ ) ; 129,8 (C-3): 133,2 (C-l) ; 138,0 (C-
2); 173,7(0=0). 

Tong hgp (+)-2-chlorophenylglycin methyl 
ester L-tartrat tir hdn hgp racemic (3) 

Trong binh d u day tron hai d 2 L, 
(±)-2-chlorophenylglycin metiiyl ester (150 g; 746 
mmol) dugc hoa tan bdng 1,5 L MeOH, them vao 
hon hgp phan dng add (L)- (+) tartiic (112,78 g; 
785 mmol), lam Ignh hfin hgp v l 3-4°C trong thdi 
gian 2,5 gid. Thu dugc k i t tua mdu b ing , lpe hiit 
ehdn khfing thu dugc sdn pham tho, san pham tho 
dugc k i t tinh Igi tiong MeOH thu dugc 84,05 g 
muoi (S)-(+)-2-d!orophenylglycin methyl ester (L)-
tartrat tinh t h i mau tr ing, hipu su i t 32%, dp tinh 
khilt quang hpc 99,2% (tinh theo dipn tich HPLC). 

IR (KBr, cm') , v = 3484 (OH), 3088 (=CH), 
2934 (OH3), 1756 ( 0 = 0 este); 1668 ( 0 = 0 acid), 
1524. 1441 (0=0), 1070(0-0-0) . 

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

'H-NMR (500 MHz, D^O). 8 (ppm) = 3,77 (3H. 
s, OH3); 4,44 (2H, s, H-8, 9); 5,6 ( IH , s, H-7); 7.4 
(2H. m, H-4. 5); 7,45 ( IH . td, J = 6,75; 8 Hz); 7.5 
(1H,d ,J = 8Hz) . 

"C-NMR (125 MHz, D^O), 5 (ppm) = 54,1 
(CH3): 54,2 (0-7); 72,9 (C-r,2') ; 128.4 ( 0 ^ ) ; 
129.0 (C-1); 130,4 (0-5); 130,7 (0-6); 132,3 (O-

3); 133,7 (0-2); 169,2 (COOH3); 176,4 (2x 0 = 0 ) . 

Tong hop (S)-(+)-2-chlorophenylgiycin 

methyl ester t v (SH+)-2-chlorophenylglycln 

methylester L-tartrat (4) 

Trang binh d u ddy tron 1 L, d que khuiy 
t d vd sinh hdn, (S)-(+)-2-dlorophenylglycin 
meUiyl ester (L)-tartrat (50 g; 143 mmol) duge 
hoa tan hoan toan tiong 250 mi H^O d nhipt dp 
phong, tiep tyc them vao do 250 ml DCM. Hon 
hgp dugc lam lanh ve nhiet dp 3-5°C, dung djeh 
NaHC03 5% dugc them vao d i n khi h i n hgp 
phdn dng dgt pH = 7,5-8. Ket thue phdn ung 
chi l t sdn ph im voi dung moi DOM. lam khan pha 
huu ca bang Na^SO^, e l t logi dung moi dudi ap 
su i t gidm thu duge 26,5 g san pham (S)-(+)-2-
chlorophenylglycin methyl ester d dgng d i u mau 
t r ing, hi6u su i t 92.7%. 

IR (KBr. cm-'), v = 3382 (NHj), 3062 (=CH), 
2963 (CH3), 1736 (0=0) , 1584, 1474, 1438 
(C=C), 1042(C-O-C). 

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

'H-NMR (500 MHz, ODOI3), 6 (ppm) = 2,05 
(2H, s, NHj); 3.65 (3H, s, OH3); 4,97 ( I H . s, H-7); 
7,2 (2 H. m, H^,5,6); 7.34 ( IH , d. J = 7.5. H-3). 

"C-NMR (125 MHz, ODCI3), 5 (ppm) = 51,9 
(O-CH3), 55,5 (C-7): 126.9 (C-4); 128,1 (C-5); 
128,7 (C-6); 129,8 (0-3); 132,8 (0-1); 137,8 (0-
2) ;173,4(C=0). 

Cae gid tri p h i thu dugc cua san ph im phii 
hgp vdi d e tdi lieu tham khao dugc. 

Ban luan 

Theo sa d l 1, nhfim tdc gia da t i ng hgp (S)-
(+)-2-ehlorophenylglyein methyl ester bdng v i ^ 
di t u nguydn lieu d i u la 2-chlorobenzaldehyd, 
thye hipn phan ung t i n g hgp aeid amin theo 
phuang phap d a Strecker, d i u tien Id qua trinh 
proton hoa nhom 0 = 0 cua 2-chlorobenzaldehyd 
bang vide su dyng NH^CI Id tae nhdn acid hoa. 
eung d p proton thiJC day cho phdn ung d n g 
nucleophin xay ra de ddng han, tilp theo la qua 
trinh d n g nucleophin cua dfii electi-on khdng 
phan chia tren nguydn ti> nita cua nhom NH d l 
tao thanh san pham trung gian la hgp ch i t tnjng 
gtan imin, nhdm ON- tilp tye t i n cdng vao nguyen 
td eartjonimin. T i l n hdnh phan ung dun hoi luu 
sau 6 gid sau khi thdm dung d j d HOI 6 N de thOy 
phan lidn k i t -ON d a hgp ch i t trung gian, tgo 
thdnh san p h i m cu l i d n g Id add amin. 
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Giai dogn hai Id thyc hi#n phan ung ester hoa 

nhom acid vda dugc tgo thanh bdng each su 
dyng dung mdi MeOH. d i lu dge bipt d day MeOH 
vua duge su dyng de hoa tan ch i t d i u dong thdi 
cung la tae nhan tham gia phdn ung ester hda, sd 
dyng xCic tae la H^SO^ ddc de thuc d i y cho phan 
ung ester hda xay ra nhanh han. Mat khdc trong 
qua trinh phan dng co sinh ra H^O, d l ldm tang 
hipu su i t phan ung dong thdi lam chuyen djch 
can b ing sang ben tgo thanh san pham, chiing 
toi dd sd dyng tac nhan hut H^O kha manh vd 
ph i bien Id Na^SO^ da dugc lam khan tardc khi 
tien hdnh phdn dng. Ddy eung Id mpt cai t i ln mdi 
cua nhdm nghien cdu trong qud trinh thye hien 
de nang cao hieu su i t phan ung. Hieu su i t phan 
ung sau 24 gid dun hoi luu thu dugc sdn ph im 
hin hgp racemic (±)-2-chlorophenylglycin methyl 
ester 89,2%, tfnh theo DL-2-chlorophenylglyein . 

Ti lp theo la giai doan tdch dong phdn bdng 
each su dyng mpt aeid y l u vi sdn pham tmng gian 
la hdn hgp ester racemic cCia acid amin, do do d n 
su dyng mpt acid de cd t h i tao mu l i k i t tinh vdi 
mpt trong hai dong phdn, d l thu dugc sdn ph im 
CO dp tinh khi l t quang hpc nhu y muln , b ing d c h 
dya vdo dp tan khdc nhau cua chCing khi tao mu l i 
v6i L-tartric trong dung m i l MeOH. K i t qua thu 
duac d l i vdi dong phdn (+)-2-chlorophenylglydn 
mefriyl ester L-tartrat cho ket tija trong dung 
mfii MeOH d 0 - 5°C, d n d l i vdi dong phdn 
(-)-2-chlorophenylglycin methyl ester L-tartrat tan 
trong dung mfii MeOH d 0 - 5°C. San ph im thu 
dugc cfi hi$u sui t 32%, 30 tinh khiet quang hpc 
99,2% (tfnh theo dien tjch pic HPLC). Phdn dng 
thu dugc cfi hieu sui t con khd th ip , d l hgn c h l 
dieu ndy chung tfil da thu h l i phan djch lpc vd t i lp 
tyc racemic hda d ing phdn khdng mong mu ln 
(-)-2-chlorophenylglycin methyl ester L-tartrat 
bing cdch dun hoi luu trong MeOH vd thu duge 
sdn phim (+)-2-chloraphenylglycin methyl ester 
L-tartrat, d dp tinh khi l t quang hpc dat tuang t y 
nhu d trdn, 

Giai dogn cu l i cung cCia qud trinh tong 
hgp Id thyc hien phdn dng trung hfia 
(+)-2-chlorophenylglydn methyl ester L-tartrat thu 
dugc d trdn bang d c h sd dyng dung djch base d 
ning d | th ip trong dung mdi DCM. Do san pham 
tao thdnh (+)-2-chlorophenytglycin methyl ester 
kha nhgy cdm vdi nhipt dfi, dung mdi vd tac nhdn 
kiem hda tham gia phdn ung, d l khao sat sy anh 
hudng cua tdc nhan k i lm hda d i n hipu su i t d a 

phan ung vd dp tinh khi l t quang hpc cua san pham 
tgo thanh, chung tdi da sd dung d c dung djch base 
khdc nhau Id NaHOOj 5%, Na^COj 5%, vd dung 
djch NH^OH 25%. Ket qua thu dugc r i t kha quan, 
vdi dung djch NaHC03 5% cho hieu su i t khd cao 
la 92,7%, ddng thdi dp tinh khi l t quang hpc dgt 
ti-dn 99% (tinh theo dipn tfch pic HPLC), vdi hai 
dung djch base d n Igi thi hidu sui t phdn dng thu 
dugc cao han khfing ddng k l , i l n lugt la 94,5% 
va 94,2 %. Tuy nhidn san ph im thu dugc d dp 
tinh khi l t quang hpc khong cao chl dgt dudi 90%, 
do dfi Chung toi khdng lya chpn hai dung dich ndy 
de thye hipn phdn ung kiem hoa sdn ph im tren. 
Cf ddy d the do thay lien k i t tgo mul i trong phan 
td (+)-2-chlorophenylglycin methyl ester L-tartrat 
la lien k i t y l u , do do de thuy phan tgo base ty do 
thi chi d n mpt base y l u d n ing dd th ip cung d 
the chuyin sang dang base ty do. hai dung djch 
Na^COj 5% vd N H ^ H 25% cd tinh base mgnh 
han NaHC03 5% do dfi qua trinh k i lm hda xay ra 
nhanh han, d t h i sdn pham da bj racemic hda 
sinh ra sdn ph im (-)-2-chloraphenylglyein methyl 
ester Idm dnh hudng den hipu su i t vd eung nhu 
dp tinh khi l t quang hpc cda san ph im tgo thdnh. 
Them vao do qua trinh nhd gipt dung djch base 
vdo hon hgp phdn ung cung Id nguyen nhan anh 
hudng den dp tinh khi l t quang hpc cua san ph im, 
tgi diem nhd gipt vd h i n hgp dung djch phdn ung, 
d t h i tgo ra sy racemic neu dung djch base khi 
nho gipt xuing d nhipt dp cao. Do dd d l hgn eh i 
d i lu nay ehung tdi da Idm lanh dung djch base 
trudc khi nho gipt vdo hon hgp phdn dng, 

c l u true cdc ch i t trung gian dugc khang 
djnh dya vdo vipc phdn tich d c pho IR, ESI-MS. 
'H-NMR va ^^C-NMR. San ph im cu l l eung eung 
dugc khang dinh dya trdn cdc phuang phdp hda 
ly vd doi chieu vdl cdc du lieu da d n g bo va 
dya vdo phuang phdp HPLC tinh didn tich pic 
d l ddnh gid dp tinh khi l t quang hpc cua d c san 
ph im khi e In thi l t . 

K e t l u a n 

Nhu vdy td nguydn lidu d i u la 
2-chlorobenzaldehyd nhom tac gia da t i ng hgp 
thanh d n g (S)-(+)-2-chlorophenylglycin methyl 
ester thfing qua 4 giai dogn vdi hieu su i t khd, quy 
trinh t i ng hgp dan gidn, de dang thye hipn d quy 
mfi Idn phu hgp vdi d i lu kidn d Vipt Nam. Day la 
nguyen lieu quan trpng trong qud trinh t i n g hgp 
clopidogrel bisulfat de c6 the lam nguydn lipu hda 
duge sau nay. 
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Ld i cam o n ; Cdng trinh nghiin cuv niy dugc 

Sl/ til trg kinh phi thugc Chuong trinh hoa dugc 
cOa B0 Cdng Thuong. 
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Nghien cun tong hop . . . (TiSptheo 
Qua khao sdt eg t h i mOt s l phuang phap 

chCing tfil thiy, trong t i t d cdc phuang phdp da 
khdo sat thi phuang phap cua J. W. Clithrovw va 
cpng sy i'^' da d n g b l ve t ing hgp ranitidin di td 
alcol furfurylic Id phuang phdp dan gian, de thyc 
hidn han d . Ap dung phuang phdp t i ng hgp 
ranitidin di tu alcol furfurylic eua J. W. Clithrow vd 
d n g sy Chung tfil da nghidn cdu khao sat, d i tien 
d c d i lu kidn phdn dng vd xdy dyng thanh cdng 
quy trinh t ing hgp ranitidin hydraclorid nhu sau: 

+ Da su dung nguydn li^u dau cho phan ung 
la furfural cfi the de dang ^ e u eh i tu d c nguin 
nguydn lieu du pham sau thu hoach san d tgi 
Vipt Nam'^i. T u furfural tiln hdnh dieu che alcol 
furfurylic b ing phan dng khu hda vdi NaBH^. 

+ Da tien hanh d i t i ln d i lu kien phan dng 
aminomethyl hoa d i lu c h l ch i t 3 d dieu kien dp 
su i t thudng vdl hieu su i t khd cao md khdng c i n 
thyc hidn phdn dng d dp lyc gidm nhu tai lipu '*'̂ '. 

+ Da d i tien qua ti-inh xd ly hon hgp phan dng 
dieu che chi t 4 (nhu da trinh bay trong phan thyc 
nghidm) md khdng su dyng mpt lugng Idn dung 
mdi ether ethylic de chi l t san pham r l l c i t logi 
ether ethylie nhu tai lipu ^^•^. Vi khi sdn xu i t quy 
md Idn vide su dung m0t d lugng dung moi ether 
ethylic Idn cfi nhieu rui ro ve an toan chay n l . 

+ Da thye hien phan ung tong hgp ranitidin td 
ehat 4 va d i lu che ranitidin hydroclorid thyc hi^n 
theo tdi lipu "B". 

v l khing djnh cau trOc cua cac chit t ing 
hp'p dugc 

K i t qud phan tieh p h i IR. MS, 'H-NMR vd 

trang 40) 

'^C-NMR cho phdp xdc djnh c l u true cua cdc 
ch i t trung gian va sdn pham ranitidin hydroclorid 
tong hgp duge cfi d u true dung nhu dy k i ln , 

Ket luan 
Da nghien edu khao sat, cdi tiln, xay dyng 

dugc quy trinh tong hgp ranitidin hydroclorid vd 
dng dyng quy trinh da xay dyng dugc trien khai 
tong hgp dugc ranitidin hydroclorid phu hgp vdi 
dieu kien thyc nghipm tgi Vipt Nam tu nguon 
nguyen lieu furfuran. 
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