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Ket luan 
Ket qua thu dugc Irong nghien ciru nay cho 

th iy clopidogrel bisulfat long hgp dugc cd l i lu 
gay chet 50% chugt nh i t t r ing qua dud'ng udng 
la LDjj = 4,64 g/kg. Khi cho thd uong clopidogrel 
bisulfat long hgp dugc vdi l i lu 6 mg va 60 mg/ 
kg the trpng/ngay, trong 30 ngay, khdng th iy ed 
anh huong cd y nghTa th ing kg d i n the trpng thd, 
chipc nang tgo mau, chuc nang gan, chiPc nang 
thgn trgn cac chi sd sinh hoa, huy l l hpc cung 
nhu md bgnh hpc gan, than trong su i t qua trinh 
u6ng cung nhu sau khi ngirng uong 15 ngay. Cae 
k i t qua nay eho th iy cd the sir dung clopidogrel 
bisulfat long hgp duoc de nghien cuu trgn ngud'i 
bgnh, 
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Summary 
Omeprazole (known as the first inhibitor of H+/K+-ATPase or 'proton pump', responsible for 

the final step In the process of acid secretion in parietal cells, used for treatment of peptic ulcer, 
gastroesophageal reflux disease, Zollinger-Ellison syndrome) was synthesized starting from 2-mercapto-
5-methoxybenzimidazole and 2'(chloromethyl)-4-methoxy-3,5-dimethylpyridine hydrochloride. 
Omeprazole was obtained by a 2-step synthetic pathway in good overall yield. 

Keywords: Omeprazole, proton pump inhibitors, peptic ulcer 

Dat van de 

Loet da day ta trang la can benh pho b i ln trong 
eac bgnh tigu hoa, anh hud'ng d i n hang trigu 
ngud'i trgn the gidi cung nhu d' Vigt Nam, Cac 
thuoc iPC che bom proton la mot trong cac thulc 
hieu qua n h l l trong d i lu tri loet dg day la trang, 
gay l i l n seo d i n 95% trong vdng 8 tu in . Cac 

thuoc nay ire c h l bai t i l l acid dich vj do iPC che 
hg thong enzym HVK*-ATPase ("bom proton") 
cua t l bao thanh da dSy. Cac thuoc uc che bom 
proton Qirgc SLP dung phoi hgp vd'i khang sinh de 
diet trip vi khu ln Helicobacter pylori, mpt Irong 
cac tac nhan gay bgnhi''. 
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XX:> 
Omeprazol 

Hinh 1 : Cau true hoa hgc cua omeprazol 
Omeprazol la thudc LPC c h l bom proton d i u 

tien do Cdng ly AslraZeneea dua ra thj trudng 
nam 1988 va la thuoc ban dugc doanh s l cao 
trong nhi lu nam trudc khi h i t han ban quyin 
nam 2001. Mac d i u co nhieu thuoc LPC c h l bom 
proton md'i trgn thj truo'ng, hign nay omeprazol 
van dugc SLP dung rpng rai de dieu tri loet da 
dciy, ta trang, trao ngugc da day-thuc quan. hgi 
chipng Zolllnger-Ellisoni^i. 0 Viet Nam chua Ih l y 
cd nghien cuu nao v l t i ng hgp omeprazol va 
cac thulc iPC ehe bom proton. Trong khudn kho 
bai bao nay, chimg tdi thdng bao k l l quii nghien 
ciPU tong hgp omeprazol trong phdng thi nghigm 

tip cac hgp ch i t ban d i u la 2-mercapto-5-
metoxybenzimidazol va 2-(cloromelyl)-4-metoxy-
3.5-dimetylpyridin hydroclorid. Omeprazol dugc 
dieu che trong phdng thi nghiem qua 2 giai doan 
vol hieu su i t kha cao, 

Nguyen vat tieu va phu'cng phap 
nghien CIFU 

Nguyen lieu va thiet bj 

Hda chat va dung mdi dugc mua tir Cong ty 
hda ch i t Merck hay Aldrich, SLP dung khdng qua 
tinh eh i . S i c ki Idp mdng thuc hign trgn ban mong 
silica gel eOF^^^ (Merck) va quan sat dudi den 
UV, bude sdng 254 nm, Pho khoi lugng duge ghi 
tren may LC/MS Agilent 1200 Pho cgng hud'ng 
tip hgt nhan dugc ghi tren may Bruker Avanee 
500 MHz vd'i TMS lam ch i t chuan ngi. 

Phuong phap nghien CIFU 

Tong hgp hda hpc dugc t i ln hanh theo so 
do sau: 

H3C0. 

'X)c^ ."''°TfV: 

Ket qua nghien CCPU 

T6ng hgp hgp chat t rung gian sulf id (3) 

Cho hgp ch i t 2-(cloromelhyl)-4-metoxy-3,5-

dimetylpyridln hydroclorid (1 g, 4,5 mmol) va 

5-metoxy-2-mereaptobenzimidazol (810 mg, 4,5 

mmol) hoa lan trong 20 ml dung moi, eho them 

base (10 mmol) vao hdn hgp. Phan ipng duge 

dun o 60-65°C, theo ddi phan ipng b ing s i e ky 

Idp mong (TLC), phan ung k i t thue sau khoang 

3 gid. Loai bd dung mdi, sau dd cho them nude 

cat. hdn hgp phan ung dugc dua xuIng 0-5''C 

d l tgo k i t tua. Lpc, rCpa lua vdi nudc, s l y khd d 

Chan khdng d l thu dugc san ph im dgng r i n mau 

t r ing co diem ndng chay 106-108°C. Hipu su i t 

ph in ung dgt 77-97%. 

'H-NMR (500 MHz, DMSO-d,) 6 (ppm); 2,27 
(s, 3H, CH3); 2,31 (s, 3H, CH3); 3,78 (s, 3H, 
OCH3); 3,84 (s, 3H. OCH3); 4,34 (s, 2H. CH^S); 
6,81 (dd, J= 2,5 Hz va J=8,5 Hz, I H , H-6); 7,03 
(brs, I H , H-4); 7,40 (br s, I H , H-7); 8,26 (s, I H , 
H-6'), "C-NMR (125 MHz, DMSO-d^) 5 (ppm); 
11,3 (CH3); 13,4 (CH3); 35,0 (CHjS); 55,8 (OCH3); 
60,0 (OCH3); 97,2 (C-7); 111,0 (C-6); 115,3 (C-4); 
125,4 (C-5'); 126,3 (C-3'); 134,2 (C-8); 140,0 (C-
9); 148,3 (C-2); 149,4 (C-6'); 155,9 (C-2'); 156,0 
(C-5); 165,1 (C-4'). ESI-MS. m/z 330 [M+Hf. 

Tong hgp omeprazol 

Hda tan hgp c h i l 3 (0,3 g, 0,91 mmol) trong 
3 ml EtOH a 25°C trong mdi truo'ng khi N^ va ha 
nhiet do phan ipng xuIng S^C. Hdn hgp oxy hda 
gom: (0,6% ve moi) xiic tae va 1,09 mmol (1,2 eq) 
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tac nhan oxy hda trong 0,1 ml EtOH duoe cho 
lip tip vao phan ipng d S^C. Tiep theo phan iPng 
dugc khuay d" 25°C trong 5 gio'. K i t thiic phan 
ung them dung djch Na^S^Og (30 mg/5 ml nude) 
vao phan ipng. Ha nhigt dp xudng 0°C trong 1 
gid, k i t l i ia hinh thanh, Ipc rira k i t tiia b ing dung 
dich EtOH/nudc 1:1. Lam khd san pham bang 
chan khdng thu dugc san ph im dgng r i n mau 
tr ing cd diem ndng chay 155-157°C. Hieu su i t 
phan ipng dat 56-80% 

'H-NMR (500 MHz, DMSO-d^) 5 (ppm): 2,16 
(s, 3H, CH3); 2,19 (s, 3H, CH3); 3,67 (s, 3H, 
OCH3); 3.80 (s, 3H, OCH3); 4.67 (d, J= 13,5 
Hz, I H , CH,S); 4,75 (d, J= 13,5 Hz, I H , CH^S); 
6,92 (d, J= 9 Hz, 1JH, H-6); 7,09 (br s, I H , H-4); 
7,53 (d, J= 7,5 Hz, I H , H-7); 8,17 (s, I H , H-6'), 
"C-NMR (125 MHz, DMSO-dg) 6 (ppm): 11,1 
(CH3); 12,9 (CH3); 55,5 (OCH3); 59,8 (CH^S); 60,0 
(OCH3);100,4 (C-7); 111,5 (C-6); 116,0 (C-4); 
125,6 (C-5'); 126,5 (C-3'); 131,0 (C-8);139,8 (C-
9); 149,1 (C-2); 149.6 (C-6'); 157,5 (C-2'); 158,0 
(C-5); 163,6 (C-4') ESI-MS: m/z 346 [M+H]*. 

Ban luan 

Omeprazol dugc tong hgp ILP nguygn lieu 
dau la 5-metoxy-2-mercaptobenzimidazol (1) 
va 2-(clorometyl)-4-metoxy-3,5-dimetylpyridin 
hydroclorid (2) qua 2 giai doan, lao hgp ch i t 
sulfid, sau do oxy hda nhdm sulftd'^'i, Trudc tign 
chimg ldi t i ln hanh nghien ciru dieu kign phan 
ipng tong hgp hgp chi t sulfid 3. Hai hgp ch i t ban 
dau dugc khuly trpn, dun ndng trong dung mdi 
vdl su cd mat ciia mpt base. Chimg ldi khao sat 
sip dung EtOH, MeOH lam dung mdi va thay doi 
mdt so base khac nhau, san pham thu dugc vd'i 
hieu su i t kha cao ILF 77-97%. 

Bang 1 : Kit qui khao sit phin img sw dung 
cic dung mdi vi base khic nhau 

STT 

1 

2 

3 

4 

5 

6 

Dung moi 

MeOH 

MeOH 

MeOH 

BOH 

EtOH 

EtOH 

Base 

NaOH 

NSjCO, 

KjCO, 

NaOH 

Na,CO, 

KjCO, 

Nhiet do 

65°C 

SSC 

65"G 

65"C 

65"C 

65»C 

Hieu suat 

77% 

78% 

86% 

80% 

97% 

93% 

Ket qua cho thay su" dung dung mdi EtOH v^ 
base Na,CO- cho hieu su i t r i t cao, d i n 97%. 

Do sip dung dung mdi khong dgc hai, base natn 
cacbonat thong dung nen quy trinh cd t h l ap 
dung de long hgp vdi quy mo Idn hon. Cau tnJc 
ciia san ph im sulfid dugc xae djnh b ing phuong 
phap pho cdng hudng tir va pho khoi. Tren ph6 
cpng hudng tir hat nhSn th i y co hai pic vdi 3H 
d vj tri 2,27 ppm va 2,31 ppm la hai nhdm melyl 
d vj tri 3' va 5' Pic nhdm metoxy 0 vong pyndin 
va benzimidazol xuat hign 0 3,78 ppm va 3,84 
ppm. Tin hieu singlet d 4,34 ppm \i 2H eiia nhdm 
CH^-S-. Bon proton d trudng thom xu l t hi$n d vj 
tri 6,81 den 8,26 ppm. Tren p h i cdng hudng tir 
carbon, 2 nhdm metyl xu l t hi§n d 11,3 v^ 13,4 
ppm. Hai nhdm metoxy xu l t hien 0 vj tri 55,8 va 
60 ppm. Pie nhdm metylen CH^S d vj tri 35,0. 
Cac pic cua vdng benzimidazol va pyridin xuat 
hign d vj tri 97,2 d i n 165,1. Pho khdi cd pic ion 
[M+Hr = 330 ngn pie kh i i lugng phan lip la 329, 
tuong ipng vdi cong thuc phan tu- C^^HjgNjOjS. 
Tip du ligu pho va so sanh vdi lai ligu tham khao 
eho phep khang dmh c l u true eua san pham thu 
dugc hgp chat sulfid (3) 1 '̂. 

Phan ipng oxy hda sulfid 3 tao omeprazol la 
phan ipng quan trpng trong long hgp thuoc nay. 
Mot so nghien ciru trudc day sip dung m-CP8AIa 
eh l l oxy hda va dung mdi ehipa halogen dpe hai, 
yeu c l u ph^n ipng d i in ra d nhigt dd am de han 
c h l tao san ph im phu'^-^i. Cae nghien cuu gan 
day su dung cac tac nhan oxy hda re tien nhu 
H P j , (-butyl hydroperoxid vdi xiic tac kim logi, 
sip dung dung moi il dpc hgi nhu EtOH, MeOH, 
phan ipng d nhigt dp thudng nen d l ap dyng d 
d i lu kien Viet Nam^^''. Chung tdi tien hanh khao 
sat mpt so d i lu kign phan ung v^ k i t qua Ihu 
dugc d bang 2. 

Bang 2: Kit qua khio sat phin img sO dicing 
cic tic nhin oxy hoa vi xuc tac khac nhau 

STT Dang moi Tac nhan oxy hoa XOc tac 

1 EtOH 

2 EtOH 

3 ElOH 

4 EtOH 

5 EtOH 

6 EtOH 

" A v,o, 
H,Oj Na,WO, 

up, VO(acac), 

(-butyl liydraperoxid V p , 

t-tjutyl tiydroperoxid Na^WO, 

t-birtyl hydroperoxid VO(acac}j 

Nhiet do Hi^si/af 

29'C 

2SrC 

25'C 

25-0 

25-0 

25'C 

63% 

72% 

70% 

80% 

56% 

80% 

(Xem tiep trang 5S) 
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d i u du'gc xac dinh cau tnJc, dp tinh khiet va cac 
dac tinh ly hda bang sac ky Idp mong, UV, IR, 
'HNMR, "CNMR. MS. 

K i t qua thLK nghiem tac dung khang n i m va 
khang khuln cho Ih l y mot s6 chat cd tac dung 
m^nh tren S. aureus, fvlRSA. 
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N g h i e n c m i t o n g h o p . . . (TUP theo trang 44) 

Ket qua thu'c nghiem cho thay su- dung xuc 
tac vanadium acetoacetonat (V0(acac)2) cho 
hieu su i t cao hon (70-80%) SLH dung cac xuc 
tdc vanadium oxid hay natri tungstat. SLK dung 
Nbulyl hydroperoxid vdi xuc tac vanadium 
acetoacetonat cho hieu su i t cao nhi f 

Cau true cua omeprazol du'gc khang djnh 
bang pho cpng hu-o-ng tu' hat nhan, pho khdi va 
so sanh vdi lai lieu tham khaoi^l Tren pho cdng 
hu'd'ng ILF, cac pic cua vdng benzimidazol va 
pyridin xuat hien kha tu'ong tu' nhu- hgp ch i t 3, 
ngoai trLP nhdm metylen CH^-SO hai proton xu l t 
hien vdi 2 doublet a vj tri 4,67 va 4,75 ppm vd'i 
hang s6 tu'ong tac J = 13.5 Hz, cdn pic carbon 
djch chuyin iiy 35,0 d i n 58,1. Phd khdi cd pic ion 
[M+H]^= 346 nen pic khdi Iu'ong phan li i ' la 345, 
Iu'ong irng vdi cong thiJc phan ti> Cj^H^igNjOgS. 
Di> lieu pho ndi tren cho phep khang d|nh c l u 
true cua san pham thu du'gc la omeprazol. 

Ket luan 
Chung tdi da nghien CLKU thanh cong long hgp 

omeprazol trong phdng thi nghiem qua 2 bu'd'c 
lao chi t trung gian sulfid 3 va oxy hda sulfid tao 
omeprazol Phan u'ng tao hgp chi t sulfid cd hieu 
su i t cao 97% va su- dung dung mdi EtOH, cd kha 
nang su' dung d' quy mo ldn. Phan u'ng oxy hda 
du'gc t i ln hanh 6 nhiet do thu'd'ng vdi tac nhan 
oxi hoa f-butyl hydroperoxid va xuc tac VO(acac)g 
cho hi^u sui t 80%, Omeprazol du'gc long hgp vol 

hieu sui t long cong qua 2 bu'd'c la 77% Khao sat 
them dieu kien phan u'ng oxy hda. nSng cao hi$u 
su i t Qe long hgp omeprazol 6' quy md Id'n. dgt 
tieu chuan du'gc dyng va cac nghien ciru quy trinh 
long hgp thuoc LFC c h l bom proton khac se du'gc 
chung tdi bao cao trong cac bai bdo tiep theo. 

Loi cam on: Cdng trinh nay du'gc hodn thdnh 
nhd mpt ph in kinh phi de tai d p Vi#n Han lam 
khoa hgc va cong nghe Vi#t Nam (Ma s6 VAST 
04.09/14-15) va d l tai co so Vien Hda sinh bien, 
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