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TOM TAT
Tién chat 2-methyl-1H-imidazole dwoc sit dung dé tong hop thudc khang sinh
Metronidazole, logi chdt khdng sinh nay cé kha ndng chéng cdc vi khudan yém khi rat
hiéu qua. Metronidazole da dwoc dwa vao s dung lam thude dé diéu tri cac bénh nhiém
khudn do cdc vi khudn gdy ra nhw: Trichomonas, vi khudn amip va vi khuan HP gdy
bénh viém loét da day, ta trang va ciing la nguy co dan t6i ung thw da day. Dé tong hop
tién chdt 2-methyl-1H-imidazole nhém nghién citu da tim ra cdc yéu té anh hwéng dén
qud trinh tong hop nhw: Nhiét do trong khoang 210 — 220°C; Ty 1é 1é ethylediamin /
acid acetic bang 1/3, Két tinh bang dung méi etyl axetat, lic nay hiéu sudt tong hop dat
95%. Bai bdo nay la két qua nghién ciru tong hop tién chdt 2-methyl-1H-imidazole dé
sdn xudt thudc khdng sinh metronidazole. Két qua nghién civu la co sé khoa hoc cho
viéc dp dung vdo thiee tién cdc qud trinh cong nghé san xudt, véi mong muén gép phan
tw chu phat trién ngu(;n nguyén liéu dwoc tai Viét Nam.
Tir khod: Tong hop 2-methyl-1H-imidazole; Metronidazole
ABSTRACT

2-Methyl-1H-imidazole precursor is used to synthesize the antibiotic
Metronidazole, which is highly effective against anaerobic bacteria. Metronidazole has
been employed as a drug to treat infections caused by bacteria such as Trichomonas,
amoebic bacteria, and Helicobacter pylori (HP) bacteria that cause peptic ulcer disease
and also pose a risk of leading to stomach cancer. To synthesize the 2-methyl-1H-
imidazole precursor, the research group identified factors affecting the synthesis
process such as: Temperature in the range of 210-220°C; Ethylenediamine/acetic acid
ratio of 1/3, and crystallization using ethyl acetate solvent, achieving a synthesis
efficiency of 95%. This paper is the result of research on the synthesis of the 2-methyl-
[ H-imidazole precursor for the production of the antibiotic Metronidazole. The
research results provide a scientific basis for the practical application of production
technology processes, with the aim of contributing to the self-sufficient development of
pharmaceutical raw materials in Vietnam."

Keywords: Synthesis of 2-methyl-1H-imidazole; Metronidazole



1. PAT VAN DE

Tién chit 2-methyl-1H-imidazole
dugc dung dé tong hop thude khang sinh
Metronidazole. Thudc ndy c6 kha ning
chéng cac vi khuan yém khi. T rat lau
metronidazole da dugc dua vao st dung
lam thuéc dé diéu tri cac bénh viém
nhiém chan rang, loi, cac bénh nhiém
khuan do céc dong vat don bao nhu
khuan

Helicobacter pylori (HP) gy bénh viém

Trichomonas, amip va vi

loét da day ta trang va ciing 1a nguy co dan
to1 90% céc truong hop ung thu da day.

Ngoai ra Metronidazole cling dugc st
dung trong diéu tri bénh viém phuc mac.
Do nhiing diéu kién dic diém vé dja li va
kinh té - xa hoi & Viét Nam, nén bénh tat
cha yéu van 1a cac bénh nhidm khuan do
nhiém tring, ky sinh tring chiém khoang
25% sb ca bénh.

Bénh do amip phd bién ¢ cac ving
khi hau nhiét d¢i, noi ma céc tiéu chuan
vé sinh khong dugc dam bdo. biéu kién
vé sinh kém c6 thé gay ra cac dai dich
nguy hiém. Cac nuéc dang phat trién,
trong d6 c6 Viét Nam, dang phai d6i mit
v6i can bénh nay.

O Viét Nam, ty 1& ngudi lanh mang
mam bénh ly amip ¢ noi 1én dén 25%.
Lira tudi mac bénh nhiéu nhét tir 20 — 30
tudi, tré em dudi 5 tudi it mic bénh. Ty
1é nhiém Trichomonas & Viét Nam con
cao hon, tin suét bénh c6 thé dén 74% &
phu nir. Cung v6i cac dong khang sinh f3-
lactam, quinolon, cic imidazole 1la mdt
dong khang sinh thiét yéu va rat quan
trong dugc st dung rong rai trong diéu tri
cac bénh nhiém khuan, ky sinh tring va

virus. Nhu cau vé nhom thudc imidazole
tri cac ky sinh trung 1a rat 16m.

Tuy nhién tit ca cac thudc nhom
nay hién c6 ¢ Viét Nam déu 1a thude
ngoai nhip. Nhu cau vé nhém thubc
imidazole tri cac ky sinh trung 1a rat lon.
Tuy nhién tat ca cac thudc nhom nay hién
cd & Viét Nam déu 1a thube ngoai nhap.
Trong nudc gan nhu khong san xuét cac
ché pham nay. Mot trong nhitng nguyén
nhan chinh 1a gid nguyén li¢u cao va kho
nhap khau vi day 1a nhimg thudc nim
trong tay mot s6 cong ty doc quyén. Diéu
nay din dén sy phu thudc vao nguyén
liéu nhap ngoai va lam mét 6n dinh gia
thude.

Nghién ctru tong hop tién chat 2-
methyl-1H-imidazole dé téng hop thude
khang sinh Metronidazole 1a can thiét vi
s& gop phan chu dong trong nudc mot
loai hoat chat quan trong trong diéu tri
cac bénh vé nhiém khuan.

Mot nude mudn c6 nén cong nghiép
san xuat thuéc 6n dinh va phat trién thi
khong thé chi dya vao ngudn nguyén liéu
nhdp ngoai. Chinh vi vy, viéc nghién
ctru ngudn nguyén liéu san xuit thude
trong nudce 1a mot viée hét sire cap thiét.

O Viét Nam cong nghiép hoa chét
va héa dau chwa dép tng duoc cac yéu
cdu vé héa chét hitu co co ban. T d6
ngudn cung cap nguyén liéu hoéa dugc
gip rat nhiéu khé khan. Do do, can c6
nhimng nghién ctru cai tién qui trinh coa
nudc ngodi nham st dung cac nguyén
liéu mot cach hop ly.

Pua ra mdt qui trinh tong hop ti uu
thi can phai nghién ctru sdu sic mot cach
ty mi cac yéu té anh huéng t6i qua trinh
téng hop nhu: Nong do cac chat tham gia



phan Gmg? Ty 1& cac chat tham gia phan
rmg? Nhiét do phai t6i vu nhu thé nao?
Str dung dung méi hop 1y ra sao? Tét ca
nhitng yéu té d6 déu anh hudng t6i hidu
suit ctia phan tng. Xudt phat tir nhu cau
thyc tién phat trién ngudn nguyén licu
thiét yéu trong nuéc.

Bai b4o nay 1a két qua nghién ctru tong
hop tién chét 2-methyl-1H-imidazole dé
san  xuat thubc  khang  sinh
Metronidazole, da dua ra mét huéng méi
trong viéc tong hop tién chat 2-methyl-
1H-imidazole dung dé san xuat thudc
khang sinh Metronidazole, ap dung trong
viéc diéu tri cac bénh nhiém khuan.

Két qua nghién ctru 13 co so khoa
hoc cho viéc 4p dung vao thyc tién cac
qué trinh cong nghé san xuét, véi mong
mubén gop phan ty phat trién ngudn
nguyén li¢u dugc tai Viét Nam.

2. PHUONG PHAP NGHIEN CcUU
2.1. Héa chit va thiét bi

Hoa chét dugc st dung cua hing
Merck ctua Puc gdém: Ethylenediamin
C>HsN,,  Acid  acetic CH3;COOH
(AcOH), Canxiocide CaO, Etyl acetat
khan CH3COOC:Hs, Ni-Raney, Etanol,
Than hoat tinh, 2- methylimidazole,
H>S04 dac, HNO3, Na>SOg4, chlorohydrin
ethylene, dung dich NaOH, chloroform,
ethyl acetate déu c6 do tinh khiét 99,9%,
binh cau 3 ¢ 500ml, 11it, ban mong silica
gel F254 Merck. Hé thiét bi sic ky 1ong
LC-MSD-Trap-SL Agilen 1100 cta Buc.
H¢ théng thiét bi cong hudng tir hat nhan
NMR Brucke AVANCE 500 MHz, cua
Thuy s¥.

¥, i M] i CHy oo
H:N/\/ <O /N\/\h/ —GGQ»(;?/_N.;;;&\///

May do diém néng chay Buechi-Melting
Point B540 cua Dtrc.

May do phd tr ngoai véi cuvet
thach anh Icm cua hang Hitachi Nhat
Ban; May do phé UV — VIS cua
Heidelberg Durc.

2.2. Tong hop 2-Methyl-1H-imidazole

Téng hop 2-methyl-1H-imidazole,
phan tUng dugc thyc hién véi
acetaldehyde va glyoxal trong amoniac
theo quy trinh Debus — Radziszewski:
CH; - CHO + NH3 — CH3 - CH=NH

OHC - CHO + CH3s - CH=NH —

CI?/CHS

2-Methyl-1H- imidazole

Glyoxal

Hiéu suit cua phuong phdp nay
thap, nhung c6 wu diém 1a chi can thiét bi
don gian, diéu kién tién hanh phan tng
tuong d6i ém diu, phu hop véi quy méd
Pilot vira va nho, do d6 phuong phap
Debus - Radziszewski van duoc str dung
rong rai dé téng hop cac tién chit va chat
trung gian alkylimidazole, khong thuong
xuyén, san xuat khong lién tuc theo don
dat hang.

Dé san xuat qui mé cong nghiép thi nguoi
ta bat dau tir ethylenediamin theo qui
trinh sau:

Quy trinh tong hop 2-methyl-1H-
imidazole nhu sau:

Léy 1,05 mol AcOH cho vao nudc lanh
va khuéy tron voi 0,5 mol
ethylenediamin. Hon hop duoc dun néng
va tach nudc, tiép tuc tang nhiét do dén



240°C, trong khoang thoi gian 30 — 40
phut cho dén khi nudc thoi tach ra.

San pham két tinh thu dugc 14 hop chat
N,N’ — diacetylethylenediamin dugc st
dung truc tiép cho giai doan tiép theo, c6
diém nong chay & nhiét do 176 — 177°C.
N,N’ — diacetylethylenediamin sau do
duoc tron ky voi 0,375 mol CaO (tac la
twong (g v4i 21 gam Ca0) vao hon hop
va gia nhiét té1 nhiét do 220°C, khi do
hop chit 2-methyl-4,5-dihydroimidazole
dugc hinh thanh trong khi hdn hop tiép
2-methyl-4,5-
dihydroimidazole c6 diém so6i 1a 197 —
200°C. Hon hop dugc dun soi hoi luu
trong 2h, roi ha nhiét do Xuéng 185 —
190°C.

Tién hanh két tinh hop chat 2-methyl-
4,5-dihydroimidazole trong dung moi

tuc s6i. Hop chat

etyl acetat khan. Thu dugc 39,43 gam san
phém, hiéu sudt cua 2-methyl-4,5
dihydroimidazole dat t&i 95%, diém chay
1a 170 — 172°C va c6 thé dung cho phan
{mg tiép theo ma khong can tinh ché.

Cho 2-methyl-4,5-dihydroimidazole
tinh khiét va bot Ni-Raney 4m vao binh
phan tng, hon hop dugc gia nhiét nhanh
dén nhiét 46 170 — 175°C dudi sinh han
hdi luu khong khi lanh, khi d6 khi Ha bét
dau bay hoi nhanh chéng.

Tiép tuc gia nhiét hdn hop dat 220°C.
O nhiét d6 nay khong con khi H, bay hoi
nira. thoi gian tién hanh phan tng trong
khoang 60 — 90 phut.

Hon hop sau dé dugce 1am lanh dén
nhié¢t do 40 — 50°C, thém 50 — 100 ml
etanol va 0,5 gam than hoat tinh vao hon

hop, dun s6i khoang 5 — 10 phit rdi tién
hanh loc.

Dung méi dugce lam bay hoi bang
chung cét chan khéng, roi duoc két tinh
lam kho ¢ nhiét do 40 — 50°C.

Hi¢u suat dat 93 — 96% tinh theo
luong hop chat 2-methyl-1H-imidazole
c6 diém noéng chay 6 nhiét do 139 —
142°C.

3. KET QUA VA THAO LUAN

3.1. Téng hep 2-methyl-1H-imidazole
tir ethylenediamin

Cho CH3COOH phan tng voi
etylen diamin. Muc dich la dé han ché toi
da viéc bay hoi mat acid axetic, roi tién
hanh ting nhiét do 1én dén 220 — 240°C.

Str dung chat xtc tac 1a CaO dé tién
hanh thyc hién phan rng vong hoa, viéc
tron 2-methyl-4,5 dihydroimidazole va
CaO di lam giam dang ké nhiét do nong
chay cua 2-methyl-4,5 dihydroimidazole
va lam gidm nhiét d cua phan ung, tao
diéu kién cho phan tng dién ra thuan loi
dé dang hon.

Tién hanh phan tich ham luong va

ciu trac cta san pham sau phan tng, sir
dung dong thoi cac phuong phap phan
tich nhu: phuong phap phéd cong huéng
tir hat nhan NMR, phan tich khéi phd
MS, pho hép thu hong ngoai IR va phd
hap thy phan tir UV-Vis cho thay:
Céu trac phan tir cia san pham phén g
da duoc 1am rd bang pho cong huong tir
hat nhan NMR cho thay day du tin higu
proton cling nhu cac nguyén tur cacbon
trong phan tir dugc thé hién trén hinh 1
va 2.



Hinh anh trén pho d6 cho thay cac
tin hi€éu dac trung cua cidc nhom chuc
trong phan tu. Trong phan tu cua 2-
methyl-1H-imidazole c6 mot nhom CH3,
nhom nay cho tin hi¢u & (C-13,74; 3H-
2,303ppm), day la tin hiéu dac trung cho
dao dong hoa tri cua nhom chirc nay.

Nhom NH cho tin hiéu & (1H-
12,93ppm). Ngoai ra trén phd do con
Xuét hién d'?ly du céc tin hi¢u dac trung
cho dao dong hoa tri cling nhu dao dong
bién dang cua cac lién két khac trong phan
it cia chdt nhu C~N,C=N, C - C.

Hinh 1. Phé '"H NMR ciia
2-methyl-1H-imidazole

Két qua phén tich phd cong hudng tir hat
nhan NMR:

'H-NMR (500MHz; DMSO-de); 8(ppm):
11,73 s (1H, H-1); 6,83 t (2H, H-4); 6,83 t
(2H, H-5); 2,25 d (3H, CH; - C-2).

BC-NMR  (500MHz; DMSO-ds);
d(ppm): 143,44 s (C-2); 39,99 t (C-4);
39,83 t (C-5); 13,73 d (CHs).

Tir két qua phan tich cho thiy 2-
methyl-1H-imidazol tong hop hoan toan
phu hop véi cau trac du doan.

Hinh 2. Ph6 *C NMR ciia
2-methyl-1H-imidazole

FT:000 2000

Tién hanh do khéi phd MS trén may
Quatro micro TM APL Duya vao phoé MS
thu duoc, ta thay khdi lugng phan tir ciia
2-methyl-1H-imidazol 1a 82,04 phu hop
véi cau trac du doan 1a CaHeN2 dugc thé
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Hinh 3. Pho MS ciia 2-methyl- 1H-imidazole
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hién trén hinh 3. Quét phd hép thu hong
ngoai va pho UV-Vis ctia 2-methyl-1H-
imidazol miu chuan va mau tong hop
trong vung budc song 200 — 800nm cho
thay:



Budc song hap thu cuc dai cia 2-methyl-
1H-imidazol 1 Amax = 268,5nm dugc thé
hién trén hinh 4 va 5.
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Hinh 4. Phd hip thu hong ngoai IR ciia hop chat
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Hinh 5. Pho UV — VIS ciia hgp chit 2-methyl-1H-imidazole

3.2. Anh huwéng ciia nhiét do t6i hiéu
suit phan vng

Tién hanh phan (mg & khoang nhiét
do 200 — 260°C.

Két qua nghién ctru dugc thé hién
trén bang 1 cho thay:

Khi nhiét d6 thap hon hon 210°C va
16n hon 220°C thi hiéu suat phan ing dat
dugc déu thap.

Khi thyc hién phan tng & khodng
nhiét do tir 210 —220°C thi hi¢u suat phan
ung la cao nhat, dat toi gﬁn 96%.

Khi nhiét do phan tmg cao hon 250°C
s€ xdy ra qua trinh oxi hoa ethylendiamin
Jam mét nito, nén hiéu suit cia phan tmg
giam.

Bang 1. Anh huéng cia nhiét do dén
hi¢u suit ciia phan vng tong hop
2-methyl-1H-imidazole

Nhiét 46 phan tmg | Hiéu suét phan
(°C) ng (%)
200-210 61,23
210-220 95,89
220-230 86,78
230 - 240 75,17
240 - 250 68,14

Vay nhiét d6 t6i wu cho qua trinh
téng hop 2-methyl-1H-imidazole 1a 210
— 220°C va ludn duy tri & nhiét do nay
trong cac nghién ctru tiép theo.



3.2. Anh hwéng cia ty 1é nong dé cac
chit tham gia phan g t6i hi¢u suat
phén ung

Tién hanh nghién ctu ty 16 ndng do
cac chat tham gia phan tmg ethylediamin
/ acid acetic anh huong dén hiéu suét
phan tng. Két qua nghién ctru duogc thé
hién trén bang 2 cho thay:
Bang 2. Anh huéng cia ty 1é ndng do

ethylediamin / acid acetic dén hiéu

suit qua trinh tong hop 2-methyl-1H-

acetic bang 1/3, lac nay hiéu suat tong
hop dat téi gan 95%.

Vay ty 1¢ ti uu giita ethylediamin /
acid acetic cho qua trinh tong hop 2-
methyl-1H-imidazole la 1/3 va luon duy tri
ty 1& ndy trong cac nghién ctru tiép theo.
3.3. Anh huéng ciia dung méi két tinh
téi hiéu suat phan ving

Tién hanh két tinh 2-methyl-1H-
imidazole v6i cac dung moi khac nhau.
Két qua nghién ctru duoc thé hién trén

imidazole bang 3 cho thay:
Ti I¢ ethylediamin | Hi¢u suat phan Hiéu suat két tinh cao nhat voi dung
/ acid acetic ing (%) moi etyl acetat dat téi 95%, san pham
1-1,0 78,32 khong can phai tinh ché cho buéc tiép
1-15 80,58 theo.
1-2.0 88.65 Béang 3 Anh hu’(fng cia dung moi ’ket
tinh dén hi€u suat cia phan &ng tong
1-25 90,38 hop 2-methyl-1H-imidazole
1-30 94,86 Dung méi két Hiéu suit phén
1-35 86,29 tinh ung (%)
1-40 74,83 Etanol 78,27
Tién hanh thay d6i ty 1¢ ethylediamin Etyl axetat 94,75
/ acid acetic nhan thay rang: Dicloctan 6623

Khi ty 1€ acid acetic tang lén thi
hiéu suat ctia phan tng ciing ting lén,
nhung khi tang ty 1¢ acid acetic cao hon
nira thi hiéu suat cta phan (mg tong hop
2-methyl-1H-imidazole giam di.

Nguyén nhén 14 khi néng do acid
acetic cang tang lén, lam céan tr¢ sy va
cham c6 hi¢u qua gita cic phan tu
ethylediamin véi cac phan tir acid acetic
dé tao thanh san pham la hop chat 2-
methyl-1H-imidazole, dan t61 hi¢u suat
ctua phan ung giam dan.

Hiéu suat phan ung téng hop 2-
methyl-1H-imidazole dat hi¢u qua cao
nhat khi ty 1¢ giita ethylediamin / acid

O dung moi dichloetan thi thoi gian
két tinh kéo dai va hiéu suit san pham thu
duogc thap Con v6i dung moi la etanol,
san pham két tinh c6 nhiéu tap va can
phai tlnh ché cho phan g tiép theo nén
hiéu suét thuc té thap va con gay lang phi
dung moi tinh ché.

Vay dung moéi két tinh t6i vu cho

qua trinh tong hop 2-methyl-1H-
imidazole 1a Etyl acetat.
4. KET LUAN

Pi téng hop duoc tién chit 2-
methyl-1H-imidazole tur ethylendiamin &
nhiét 6 phan ung 210 — 220°C.




Ty 1¢ tdi wu gitta ethylediamin / acid
acetic cho qua trinh téng hop 2-methyl-
1H-imidazole 1a 1/3.

Dung mdi két tinh t6i wu cho qua
trinh tong hop 2-methyl-1H-imidazole 1a
Etyl acetat, cho san phim khong can phai
tinh ché cho buéc tiép theo.

huéng tir hat nhan NMR; phuong phap pho
hép thy hong ngoai IR va phuong phap phd
hép thu phan tir UV-Vis. Két qua phan tich
cho thiy san phim c6 céu trac phu hop voi
cong thirc cAu tao hod hoc.

Két qua nghién ctru 13 co s¢ khoa
hoc dé tong hop thudc khang sinh

phuong phép vat li hién dai nhu: sic ky
hiéu nang cao HPLC, phuong phap phan
tich khdi phd MS, phuong phap cong

[2]

[3]

[4]

[5]

[6]

Pi phan tich san phém bﬁng Chc metronidazole tai Viét Nam chu dong
duoc ngudn nguyén liéu dugc dé san xut
thude khang sinh chita bénh bao v¢ stic

khoé cong dong.
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