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Két luan

Két qua thu dugc trong nghién ciu nay cho
théy clopidogre! bisulfat tdng hop dugc co ligu
gdy chét 50% chudt nhét tring qua dwéng uéng
la LD,,= 4,64 g/kg. Khi cho tho uéng clopidogrel
bisulfat téng hop dwgc voi léu 6 mg va 60 mg/
kg thé trong/ngay, trong 30 ngay, khéng thdy co
anh huding cb y nghia théng ké dén thé trong the,
chirc nang tao mau, chire nang gan, chivc nang
than trén cac chi sé sinh héa, huyét hoc cing
nhu mé bénh hoc gan, than trong suét qua trinh
udng cling nhu sau khi ngirng uéng 15 ngay. Cac
két qua nay cho thay cé thé sir dung clopidogrel
bisulfat tdng hop duoc dé nghién ciru trén ngudi
bénh.

Loi cam on: Cong trinh nghién ciru duoc
hoan thanh voi sy tai tre cia Chuong trinh Hoa
Duoc. Ma sé dé ta: CNHD.DT.024/11-13.
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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 peplic ulcer,
gastroesophageal reflux disease, Zollinger-Ellison syndrome) was synthesized starting from 2-mercapto-

S5-methoxybenzimidazole — and

2-(chloromethyl)-4-methoxy-3, 5-dimethylpyridine

hydrochloride.

Omeprazole was obltained by a 2-step synthetic pathway in good overall yield.
Keywords: Omeprazole, proton pump inhibitors, peptic ulcer.

Dat van dé

Loét da day ta rang 1a can bénh phé bién trong
cac bénh tiéu hoa, anh hudng dén hang trigu
ngudi trén thé gidi cing nhu & Viét Nam. Céac
thudc rc ché bom proton la mét trong cac thude
hiéu qua nhét trong diéu tri loét da day ta trang,
gay lién seo dén 95% trong vong 8 tudn. Cac
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thude nay (rc ché bai tiét acid dich vj do e ché
hé théng enzym H'/K'-ATPase (“bom proton’)
cia té bao thanh da day. Cac thuéc trc ché bom
proton dugc st dyng phdi hop véi khang sinh aé
diét triy vi khudn Helicobacter pylori, mdt trong
céc tac nhan gay bénh!",
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Hinh 1: Céu tric hoa hoc ctia omeprazol

Omeprazol ta thubc (¢ ché bom proton dau
tién do Cong ty AstraZeneca dua ra thj truong
nam 1988 va 1& thuéc ban duoc doanh sé cao
trong nhidu ndm trudc khi hét han ban quyén
nam 2001. Mac dau oo nhiéu thube e ché bom
proton mai trén th trrdng, hién nay omeprazol
véin dugc st dung rong rai @& diéu tr loét da
day, ta trang, trao ngugc da day-thyc quan, héi
ching Zollinger-Ellisont?. ¢ Vigt Nam chua thy
¢ nghién ciu ndo vé téng hgp omeprazol va
c4c thube e ché bom proton. Trong khudn khd
bai b4o nay, ching i thong bao két qua nghién
clru tdng heip omeprazol trong phong thi nghiém

OCH,
H;COo N HyC. CHy
Tl (L
H N/HCI
(4] [C]
Ony héa =°°
Dung moi

W cac hop chéat ban dau la 2-mercapto-5-
meloxybenzimidazol va 2-(clorometyl)-4-metoxy-
3.,5-dimetylpyridin hydroclorid. Omeprazol duwgc
diéu ché trong phéng thi nghiém qua 2 giai doan
vé1 hiéu sudt kha cao.

Nguyén vét liéu va phwong phap
nghién cou

Nguyén ligu va thiét bj

Héa chét va dung méi duge mua tir Cong ty
héa chéat Merck hay Aldrich, st dung khéng qua
tinh ché. Sac ki l&p méng hyc hién trén ban mong
silica gel 60F,, (Merck) va quan sal dwoi den
UV, buée séng 254 nm. Phd khéi lugng duge ghi
trén may LC/MS Agilent 1200 Phd céng hudng
tlr hat nhan dwgc ghi trén may Bruker Avance
500 MHz v&i TMS 1am chat chuan néi.

Phwong phap nghién ciru

Téng hop héa hoc dugc tién hanh theo so
46 sau:

base HJCOC[ OCH,
Dung mér L{j*c”a
(&)
HiC_, OCH,
fe%}cw
Omeprazol
'H-NMR (500 MHz, DMSO-d,) § (ppm): 2,27

Két qua nghién ciu

Tong hop hop chét trung gian sulfid (3)

Cho hgp chéat 2-(cloromethyl)-4-metoxy-3,5-
dimetylpyridin hydroclorid (1 g. 4.5 mmol) va
5-metoxy-2-mercaptobenzimidazol (810 mg, 4,5
mmol) hoa tan trong 20 ml dung méi, cho thém
base (10 mmol) vao hén hgp. Phan ing dugc
dun & 60-65°C, theo ddi phan rng bing sac ky
16p mdng (TLC), phan (rng két thuc sau khodng
3 gi¢r. Loai bo dung moi, sau d6 cho thém nwéc
cat, hén hgp phan ung dugc Gua xubng 0-5°C
@é tao két tia. Loc, riva tha voi nwdc, say khd &
chan khong dé thu dwgc san pham dang rén mau
trdng c6 Giém néng chay 106-108°C. Hiéu suét
phan wng dat 77-97%.
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(s, 3H, CH,); 2,31 (s, 3H, CH,); 3.78 (s, 3H,
OCH,); 3,84 (s, 3H, OCH,); 4,34 {s, 2H, CH,S);
6,81 (dd, J= 2,5 Hz va J=8,5 Hz, 1H, H-6), 7,03
(brs, 1H, H-4); 7,40 (br s, 1H, H-7); 8,26 (s, 1H,
H-6"). “C-NMR (125 MHz, DMSO-d,) 8 (ppm):
11.3(CH,); 13,4 (CH,). 35,0 (CH,S); 55,8 (OCH,);
60,0 (OCH,), 97,2 (C-7); 11,0 (C-6); 115,3 (C-4);
1254 (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+H]".

Tong hop omeprazol

Hoa tan hop chét 3 (0,3 g, 0,91 mmol) trong
3 ml EtOH & 25°C trong méi truéng khi N, va ha
nhiét dé phan ¢ng xudng 5°C. H&n hop oxy héa
gdm: (0,6% v& mol) xtic tac va 1,09 mmol (1,2 eq)
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tac nhan oxy hoa trong 0.1 ml EtOH duvoc cho
tlr to vao phan ung & 5°C. Tiép theo phan tng
dwoc khuay & 25°C trong 5 gior. Két thuc phan
ting thém dung dich Na,S,0, (30 mg/5 mi nudc)
vao phdn (ng. Ha nhiét d¢ xudng 0°C trong 1
gidy, két tia hinh thanh, loc riva két tia bang dung
dich EtOH/nuéc 1:1. Lam khd san phdm béng
chan khong thu dugc san pham dang rén mau
tréng 6 diém nong chay 156-157°C. Higu sut
phan (ng dat 56-80%

"H-NMR (500 MHz, DMSO-d,) § (ppm): 2,16
(s, 3H, CH,): 2,19 (s. 3H, CH,); 3,67 (s. 3H,
OCH,): 3,80 (s, 3H, OCH,); 4,67 (d. J= 13,6
Hz, 1H, CH,S). 4,75 (d. J= 13,5 Kz, 1H, CH,S);
6,92 (d, J= 9 Hz, 1H, H-6); 7,09 (br s, 1H, H-4);
7,53 (d. J= 7.5 Hz, 1H, H-7), 8,17 (s, 1H, H-6").
UC-NMR (125 MHz, DMSO-d,) & (ppm): 11,1
(CH,); 12,9 (GH,); 5.5 (OCH.); 59,8 (CH,S); 60.0
(OCH,}100,4 (C-7); 1115 (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: miz 346 [M+H]".

Ban luan

Omeprazol dugc téng hgp tr nguyén liéu
dAu 14 S5-metoxy-2-mercaptobenzimidazol (1)
va  2-(clorometyl)-4-metoxy-3,5-dimetylpyridin
hydroclorid (2) qua 2 giai doan, tao hop chét
sulfid, sau d6 oxy hoa nhom sulfid®", Trwde tién
chling 16i tién hanh nghién ctru didu kién phan
g tdng ho'p hop chét sulfid 3. Hal hg'p cht ban
dAu duge khudy trén, dun nong trong dung méi
V&I sy €6 méat cla mdt base. Chung téi khdo sat
st dung EtOH, MeOH lam dung méi va thay di
mét sé base khac nhau, san pham thu dwoc voi
higu suét kha cao tir 77-97%.

Bang 1: Két qua khao sat phén umg st dung
céc dung moi va base khac nhau

Do st dyng dung méi khong doc hai, base natn
cacbonat thong dung nén quy trinh cd thé ap
dyng dé téng hep voi quy md 16n hon. Céu tric
cla san phdm sulfid uec xac dinh bang phuong
phap phd cong hudng tir va phd khéi. Trén phd
cong hudng tir hat nhan thdy cé hai pic véi 3H
& vitri 2,27 ppm va 2,31 ppm la hal nhdm metyl
O vitri 3'va 5 Pic nhom metoxy & vong pyndin
va benzimidazol xuét hién & 3,78 ppm va 3,84
ppm. Tin hiéu singlet & 4,34 ppm la 2H ctia nhém
CH,-S-. Bdn prolon & truéng thom xuét hign & vi
Iri 6,81 dén 8,26 ppm. Trén phd cong hudng tir
carbon, 2 nhém metyl xudt hién & 11,3 va 134
ppm. Hai nhom metoxy xuét hién & vj tri 55,8 va
60 ppm. Pic nhom metylen CH,S & vj tri 35,0.
Céc pic ctia vong benzimidazol va pyridin xut
hién & vi tri 97,2 dén 165,1. Phd khdi c6 pic ion
[M+H)' = 330 nén pic khéi lvong phén tir 1a 329,
lvong (g voi céng thire phan tr C,HN,O,S.
Tir dir liéu phd va so sanh vai tai liéu tham khdo
cho phép khéng dinh cdu triic cua san pham thu
duoc hgp chét sulfid (3) 19,

Phan (ng oxy hoa sulfid 3 tao omeprazol 14
phan (rng quan trong trong téng hep thube nay.
Mat sé nghién ciru truac day siv dung m-CPBAla
chét oxy héa va dung méi chira halogen déc hai,
yéu céu phan ¢ng dién ra & nhiét dd 4m dé han
ché tao san pham phy'sl. Cac nghién ciu gan
day st dung cac tac nhan oxy héa ré lien nhu
H,0,, t-butyl hydroperoxid v&i xac tac kim logi,
slr dung dung mdi it doc hal nhu EtOH, MeOH,
phan ng & nhiét 36 thuwdng nén dé ap dung &
didu kign Viét Nam®7, Chiing (6i lién hanh khao
sat mot sé didu kién phan wng va két qua thu
duoc & bang 2.

Bang 2: Két qua khéo sét phdn tmg str dyng
cac tac nhan oxy hda va xuc tac khac nhau

STT Dung méi Téc nhin oxy hda Xuc tic Nhi§td Higu sudt

STT Dungmél  Base  Nhiétdo Hl_é;;:uér P Ty o @ o
1

MeOH  NaOH  65¢C % T o o R
2 MeOH  NaCO,  65C 78%
38 MeOH KCO,  65C 86% 3 EoH HO,  VOjcacy 26 1%
4 EtOH NaOH’ 65°C 80% 4 EIOH thuylhydoperosd VO,  25C  B0%
S EtOH  NaCO, 65C 9% 5 EIOH routylhydroperond NaWo, 25C 5%
8 EOH KGO, 65¢C 93% 6 EOH  Houtylhydroperoxd VO{acec), 25°C  80%

Két qua cho thdy st dung dung méi EtOH va
base Na,CO, cho hiéu sudt rat cao, dén 97%.
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aéu duoc xac dinh céu truc, d6 tinh khidt va cac
déc tinh ly hoa béang séc ky 16p mang, UV, IR,
'HNMR, "CNMR, MS.

Két qua thir nghiém tac dung khang ndm va
khang khudn cho thay mot sé chét co tac dyng
manh trén S. aureus, MRSA.
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Nghién ciru tf)ng hgp... (Tiép theo trang 44)

Két qua thuc nghiém cho thdy str dung xuc
tac vanadium acetoacetonat (VO(acac),) cho
hiéu suat cao hon (70-80%) st dung cac xuc
tac vanadium oxid hay natri tungstat. S& dung
t-butyl hydroperoxid voi xdc tac vanadium
acetoacetonat cho hiéu suét cao nhat

Céu tric clia omeprazol duoc khing dinh
béng phé cong hudng tir hat nhan, phd khéi va
S0 sanh véi tai liéu tham khao!. Trén phd cong
hwong tlr, cac pic cla vong benzimidazol va
pyridin xudt hién kha twong tw nhu hgp chét 3,
ngoai trir nhém metylen CH,-SO hai proton xuét
hién véi 2 doublet & vi tri 4,67 va 4,75 ppm véi
héing sé twong tac J = 13,5 Hz, cdn pic carbon
dich chuyén tiv 35,0 dén 58,1. Phé khdi ¢ pic ion
[M+H]* = 346 nén pic khdi lugng phan tir 4 345,
tuwong rng véi cang thirc phan ti CWH,QNJO,_‘S
D lieu phd néi trén cho phép khang dinh céu
tric clia san pham thu duoc ta omeprazol.

Két luan

Chung 16i da nghién civu thanh céng tdng hop
omeprazol trong phong thi nghiém qua 2 budéc
tao chét trung gian sulfid 3 va oxy héa sulfid tao
omeprazol Phan Gng tao hgp chat sulfid ¢o hiéu
sudt cao 97% va st dung dung méi E1OH, ¢6 kha
nang st dung & quy mo lén. Phan ung oxy hoa
dugc tién hanh & nhiét d6 thudng véi tac nhan
oxi hoa t-butyl hydroperoxid va xuc tac VO(acac),
cho hiéu suat 80%. Omeprazol dugc téng hop voi

hiéu suét tdng cdng qua 2 budic 1 77% Khao sat
thém diéu kién phan ung oxy hoa, nang cao hiéu
sudt dé tdng hop omeprazol & quy mo 16n, dat
tiéu chuin dugc dung va cac nghién clru quy trinh
tdng hop thube e ché bom proton khac sé duge
chuing té1 bao céo trong cac bai béo tiép theo.
L&i cam on: Cong trinh nay dugre hoan thanh
nhé& mét phan kinh phi dé tai cap Vién Han lam
khoa hoc va céng nghé Viét Nam (Ma sé VAST
04.09/14-15) va dé tai co s¢ Vién Hda sinh bién,
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