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TOM TAT

Metronidazole 14 chat khang sinh c6 kha ning chong nhiém khuan duong rudt rat hidu qua. Tir
rat 1au metronidazole da dugc dua vao sit dung lam thude dé diéu tri cac bénh nhiém khuan amip, vi
khuan HP gy bénh viém loét da day, ta trang va 1a nguy co dan t6i ung thu da day. Dé tong hop thude
khang sinh metronidazole bat dau tir hai tién chit 2-methyl-1H-imidazole va 2-methyl-5-nitro-
imidazole. Bai bdo nay nghién ctru tong hgp thudc khang sinh Metronidazole dé diéu tri cic bénh
nhiém khuan duong tiéu hod. Pa xac dinh cac diéu kién tdi wu cho qua trinh téng hop Metronidazole:
Ty 1¢ s6 mol giita 2-methyl-5-nitroimidazole va ethylen chlorhydrin 14 1/10. Nhiét do 128 — 1300C.
pH =9 —9,5. Thoi gian 18h. Hi¢u suat dat 42,7%. Két qua nghién ctru s€ 1a co s& khoa hoc cho viéc
ap dung vao cac qua trinh cong nghé san xuét, chi dong phat trién ngudn duoc liéu tai Viét Nam.

Tir khod: Metronidazone, thuéc khdng sinh.
RESEARCH ON SYNTHESIS OF METRONIDAZOLE ANTIBIOTICS
ABSTRACT

Metronidazole is an antibiotic that is very effective against intestinal infections. For a long time,
metronidazole has been used as a medicine to treat amoeba infections, HP bacteria that cause stomach
and duodenal ulcers and are a risk of stomach cancer. To synthesize the antibiotic metronidazole,
starting from two precursors 2-methyl-1H-imidazole and 2-methyl-5-nitro-imidazole. This article
studies the synthesis of the antibiotic Metronidazole to treat gastrointestinal infections. The optimal
conditions for the synthesis of Metronidazole have been determined: The molar ratio between 2-
methyl-5-nitroimidazole and ethylene chlorhydrin is 1/10. Temperature 128 — 1300C. pH =9 — 9.5.
Time 18 h. Efficiency reached 42.7%. The research results will be the scientific basis for applying to
production technology processes and proactively developing medicinal resources in Vietnam.
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1. PHAN MO PAU c6 thé gay ra cac dai dich nguy hiém. Cung véi
cac dong khéang sinh B-lactam, quinolon, cac
imidazole 1a mot dong khang sinh thiét yéu va
rat quan trong duoc st dung rong réi trong diéu
tri cac bénh nhiém khuan, ky sinh trung va
virus. Nhu cau vé nhom thude imidazole tri ky
sinh tring rat 16n, nhung nhém thudc hién c6 &

Metronidazole 1a hoat chit c6 kha ning
chéng cac vi khuan yém khi. Tu lau
metronidazole da dugc dua vao st dung lam
thuéc dé diéu tri cac bénh nhiém khuan do
virus, amip, vi khuan HP gay bénh viém loét da
day ta trang va 1a nguy co dan t6i ung thu da . R P o
day (L& Van Huynh, 2019; Lexi-Comp, 2009). Viét Nam déu la thuoc ngoai nhap (Muller,

) . . 2006; Pradeep & cong su, 2012).

O Viét Nam, cac bénh nhiém khuan do
nhiém triing, ky sinh tring chiém khoang 25%
s6 ca bénh. Bénh do amip pho bién & cac viing
khi hau nhiét d6i, noi c6 diéu kién vé sinh kém

Nghién ciru tong hop metronidazole mang
tinh cdp thiét, gop phan chii dong san xuét
thude trong nudc dé diéu tri cac bénh nhiém
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khuan. M6t nude mudn cd nén cong nghiép san
xuat thudc 6n dinh va phat trién thi khong thé
chi dwa vao nguén nguyén liéu nhap ngoai.
Viéc nghién ciru san xuat thube trong nuéc 1a
hét strc cap thiét (Trindade & cong su, 2010).

Nghién ctu quy trinh tong hop
metronidazole va cac khang sinh dong
imidazole 1a phu hop voi diéu kién trang thiét
bi trong nudc va c6 kha ning trién khai & qui
mo pilot. Can c6 nhitng nghién ciru cai tién qui
trinh cua nudc ngoai, nham s dung cac
nguyén li¢u mdt cach hop ly.

Metronidazole 1a thudc khang sinh diét vi
khuan rat hiéu qua, véi chi phi diéu trj thap dap
mg duoc yéu ciu cta rat nhidu nguoi bénh,
néu khong c6 Metronidazole thi toc do tir vong
s€ cao.

Bai bao nghién ciru tong hop thudc khing
sinh Metronidazole va dua ra mdt hudéng mai
trong viéc tu chi san xuét thudc khang sinh
trong nude. Két qua nghién ctru s& 12 co so
khoa hoc cho viéc 4p dung vao céc qua trinh
cong nghé san xuat.

2. PHUONG PHAP NGHIEN CUU

2.1. Hoa chit va thiét bi

Hoa chat gébm: Dung dich NaOH c6 ty
khéi 1,33, hop chét 2-methyl-5-nitroimidazole,
than hoat tinh, ethyl acetate, chloroform,
chlorohydrin ethylene déu ctia Merck, Diic.

Hé thong thiét b sic ky long HPLC MSD-
Trap-SL Agilen 1100 cua Dtrc.

Hé théng thiét bi cong huodng tur hat nhan
NMR Brucke AVANCE 500 MHz, cia Thuy
sy.

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

May do phd UV — VIS cia Heidelberg
Dbruec.

2.2. Qui trinh tong hop Metronidazole

Thyc nghiém duoc tién hanh tai Phong thi
nghiém trong diém Quéc Gia, Vién hoa hoc
cong nghiép Viét Nam, s6 2 Pham Ngti Lao, Ha
Noi thé hién trén Hinh 1.

Nhom nghién ctru Iya chon qui trinh téng
hop Metronidazole tur 2-methyl-5-
nitroimidazole tac dung vé&i chlorohydrin
ethylene theo phuong trinh phan ung sau:

Hinh 1. Thiét bi dung daé téng hop thudc khang sinh Metronidazole

Nguon: Nhém tic gid sweu tam
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Hinh 2. Siic ki d6 HPLC ctia metronidazole

Nguon: Phong thi nghiém, vién hod hoc cong nghiép Viét Nam

3.KET QUA VA THAO LUAN
3.1. Téng hgp Metronidazole

So d6 phan tng tong hop:
H
D-\N N CH,_‘.

Quy trinh tong hop nhu sau:

Lay 127gam 2-Methyl-5-nitroimidazole
dugc dun nong véi 795gam chlohydrin ethylen
trong 18 gio ¢ nhiét do 128 — 130°C va 660gam
chlorohydrin du sau d6 dugc chung cat tach
loai ¢ 4p suat thip 30mmHg. Phan con lai dugc
chiét voi nude cat 3 1an (300ml).

Loc thu riéng phan dich nudc va phan can.
Kiém hoa dich loc bang 100ml dung dich
NaOH c¢6 d = 1,33 dén pH = 10. Chiét dich
kiém véi chloroform 3 1an, mdi lan 300ml.

Gop dich chiét chlroroform va cé loai
chloroform & ap suét thip, thu dugc 77gam
khdi bot nhao.

Hoa tan hoan toan 77gam bdt nhao trong
450ml thé tich tdi thiéu ethyl acetat voi su c6
mat cua than hoat tinh.

Dé lang & nhiét do phong trong 48h trong
bong ti. Tién hanh loc rira tinh thé bang ethyl

Nhom OH trong phan tu cho tin hi¢u &
(1H-7,95ppm). Ngoai ra trén pho d6 con xuat
hién déy du cac tin hi¢u dac trung cho dao dong
hoa tri cling nhu dao dong bién dang cua cac

\/ CI/\-/

>
N 128 — 130°C;

Phan tng tong hop:
C4H5N30; + C2H5C10 — CsHoN3O3 + HC1

-

G}!N N CHH_

\_/

I

acetat thu dugc 24 gam tinh thé metronidazole
mau kem, nong chay ¢ nhi¢t do 158°C — 160°C.

Dé phan tich ham luong va cau tric cua
san pham sau phan tng, tién hanh sir dung
dong thoi cac phuong phap phan tich sic ky
long hiéu ndng cao HPLC.

Két qua phan tich bang HPLC dugc thé
hién trén Hinh 2 cho thiy: ¢6 1 pic chinh, thoi
gian luvu 8,993 phut chinh 1a san pham
metronidazole, chiém t&i hon 98,5%.

San phém metronidazole c¢6 dd sach
98,5% hap phu cuc dai & budc song 283nm.

Nghién cru bang phuong phap cong
huéng Gmg tir hat nhan NMR. Trén phd d6 cho
thdy céc tin hiéu dic trung cia cac nhom chire
trong phan tir nhu sau:

Trong phan tu cua Metronidazole c6 mot
nhom CH3, nhom nay cho tin hiéu & (C-14,28;
3H-2,54) ppm, day la tin hi¢u dac trung cho
dao dong hoa tri cia nhom chirc nay.

lién két khac trong phan tir cua chat (NO2; C —
N;C=N;C=0C).
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Phén tich bang phd cong hudng tir hat Phé 1H-NMR (500MHz; DMSO-d6);
nhan NMR cho théy: d(ppm): 7,95 s (1H, H-4); 4,48 t (2H, H-6);
3,87 t (2H, H-7); 2,54 s (3H, CH3 - C-2) dugc
thé hién trén Hinh 3.
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Hinh 3. Phé 1H NMR ciia Metronidazole

Nguon: Phong thi nghiém, vién hod hoc cong nghiép Viét Nam

Ph6 13C-NMR (500MHz; DMSO-d6); 8( Tién hanh gia nhiét theo ché do rodi quan
ppm): 153,08 s (C-2); 132,55 s (C-5); 49,71 t sat cho thay: Trong khoang nhiét do 100 —
(C-6); 61,62 t (C-7); 14,28 q (CH3) duoc thé 150°C khéng quan sat thdy tinh thé
hién trén hinh 4. metronidazole c6 bién dbi.

St dung may do diém chay Buechi- Khi nhiét d6 ting 1én tir 150°C thi tinh thé
Melting Point B540 dé do diém chay cua san nga dan sang mau vang nhat va ¢ nhiét d6 158
pham metronidazole da tong hop. — 160°C, tinh thé hoa 1ong mau vang sim. Nhu

vay, chimg t6 hop chat metronidazole c6 diém

Lay mady hat tinh thé metronidazole, han <
chay ¢ nhiét do 158 — 160°C.

kin mot dau capilar roi dat vao may do diém
chay da dugc dat trudc ¢ nhiét do 100°C.

Hinh 4. Phd 13C NMR ciia Metronidazole
Nguon: Phong thi nghiém, vién hod hoc cong nghiép Viét Nam

3.2. Khio sit cac yéu to anh hwéng hién trén bang 3.1 cho thay: Hiéu suat phan
tmg cao nhat khi ti 1& 1a 1/10 va lugng 2-

3.2.1. Ti l¢ giita 2-methyl-5-nitro-imidazole R .
methyl-5-nitro-imidazole du 1a it nhat.

va ethylen chlorohydrin

Khi ty 1¢ thip hiéu suit phan tng khong
cao, lugng chat tham gia phan ting du nhiéu va
hiéu qua thu hoi thap gay lang phi. Khi ting ty
1é nay 1én cao hon thi hiéu suét ctia phan tng

C6 dinh nhiét d§ trong khoang 128 —
1300C va pH cua moi truong trong khoang 9 —
9,5, nhung khdo sat ti 1¢ 2-methyl-5-nitro-
imidazole /ethylen chlorohydrin anh huong
dén hiéu sudt phan ung tong hop
metronidazole. Két qua nghién ciru dugc thé

Bang 1. T§ 1¢ 2-methyl-5-nitro-imidazole/ethylen chlorohydrin dén hiéu suét phan vmg

c6 ting nhung khong dang ké, gay ling phi
dung moi.

2-methyl-5-nitro-imidazole/ ethylen chlorohydrin Hiéu suit (%)
1:3 16,3
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2-methyl-5-nitro-imidazole/ ethylen chlorohydrin Hiéu suat (%)
1:5 31,5
1:10 429
1:15 43,1

Nguon: Nhém tac gia tinh todn

Nhu vay, ty 1€ gilta 2-methyl-5-nitro-
imidazole va ethylen chlorohydrin t6i wu 13 1 :
10. Hiéu suét cia phéan Ung dat duogc 42,9%

3.2.2. Anh hwéng ciia nhiét dj

C6 dinh pH ctia moi truong trong khoang
9 — 9,5 va ty 1¢ 2-methyl-5-nitro-imidazole /
ethylen chlorohydrin 1a 1/10, nhung khao sat
nhi¢t d§ cua phan ung trong khoang 40 —
1500C anh huong dén higu suat phan tng tong
hop metronidazole.

Két qua nghién ctru & nhitng khoang nhiét
d6 khac nhau duoc thé hién trén Bang 3.2 cho
thay:

Khi nhiét d6 tang thi hiéu suét phan (mg
cling tang. Khi nhiét do con thap thi hiéu suat
phan ung tdng cham, chi dat 31,4%. O nhiét d6
s6i ctia nude hiéu suat ciia phan ung chi dat
40,3%.

Bang 2. Anh hwéng ciia nhiét do dén hiéu suit phan tng

Nhiét do phan ing (°C) Hiéu suit phan ting (%)
60 — 70 314
90 — 100 40,3
128 -130 42,7
135-140 41,9

Nguon: Nhém téc gid tinh todn

Khi nhiét cang tang thi hiéu suit ctia phan
ung cling tang theo. Khi nhiét d¢ dat trong
khoang 128 — 130, hiéu suat phan mg dat cao
nhét 42,7%.

Khi nhi¢t do cua phan ung 16n hon 1300C
thi hiéu suét lai giam, c6 thé & khoang nhiét do
nay bat dau c6 su phan huy hop chét hiru co.

Nhu vy, hi¢u suat phan tng dat cao nhét
42,7% khi nhiét do cuia phan ung trong khoang
nhiét do 128 — 130. Tirc 1a & nhiét do hoi luu
cua ethylen chlorohydrin.

3.2.3. Anh hwéng ciia moi truong pH

C6 dinh nhiét d6 cua phan Gng trong
khoang 128 — 1300C va ty I¢ cuia 2-methyl-5-
nitro-imidazole /ethylen chlorohydrin 1a 1/10.
Khao sat pH cuia mdi truong phan rng s& anh

huong nhu thé nao dén hiéu suat phan ing téng
hop metronidazole. Két qua nghién ciru dugc
thé hién trén bang 3.3 cho thay:

Khi pH moi trudng phan tng con thap thi
hiéu suét phan tng dat dugc con thép.

Khi pH > 10 thi hiéu sudt cia phan tng
giadm nhanh. Nguyén nhan 1a do xdy ra phan
ung thuy phan.

Khi pH = 9 — 9,5 thi hiéu suét ciia phan
g dat gia tri cao nhét 41,3%.

Khi pH con thap thi phan Gng thuy phan
xay ra chua hoan toan, nén lugng chat du con
nhidu va hiéu suat thu hoi thap,

Khi tang pH ctiia moi trudong phan tmg qua
cao thi xdy ra hién tugng thuly phan ngugc, lam
giam hiéu sut ctia qué trinh phan tng.

Bang 3. Khao sat moi trwong pH ciia phén wng tao san pham

pH Hi¢u suat phan ung (%)
8 227
9-95 41,3
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pH Hié¢u suat phan &ng (%)
10 AT
>10 22,6

Nguon: Nhém tac gia tinh todn

Vay pH cta méi trudng phan tmg t6i uu
dé phan tmg tao Metronidazole trong khoang 9
9,5 dat hiéu suat 41,3%.

Két qua khao sat cac thong sb da tim ra
cac thong sd t6i wu cho phan ung tong hop
metronidazole nhu sau:

+ Ty 1€ mol gita 2-methyl-5-
nitroimidazole va ethylen chlorhydrin 1a 1/10.

+ Nhiét d6 t6i wu 1a 128 — 1300C. pH méi
truong toi wu trong khoang 9 — 9,5.

+ Thoi gian phan tng 1a 18h.
Qui trinh téng hop metronidazole véi cac

thong s6 toi wu dat hidu suét 42,7%. Tinh thé
mau kem.
3.3. Tinh ché metronidazole

Hoa tan hoan toan metronidazole tho ¢
dang bot nhio trong thé tich tbi thiéu etyl
axetat véi su c6 mit cta than hoat tinh. Dé léng
¢ nhiét do phong trong khoang thoi gian 48h
dé trong bong tdi.

Tién hanh loc rira tinh thé bang ethyl
acetat, thu dugc tinh thé metronidazole mau
kem, c6 diém néng chay & 158°C — 160°C.

4. KET LUAN

Pi tong hop dugc thudc khang sinh
Metronidazole tir tién chat 2-Methyl-5-
nitroimidazole voi chlohydrin ethylen & nhiét
d6 128 — 130°C dat hiéu suat 42,7%.

ba xac dinh dugc céc thong s6 t6i uu cho
qua trinh téng hgp Metronidazole:

Ty mol gitra 2-methyl-5-nitroimidazole va
ethylen chlorhydrin 1a 1/10.

Nhiét do toi uu la 128 — 1300C.

pH moi truong trong khoang 9 — 9,5.

Thoti gian phan ung 1a 18h.

Quy trinh tong hop metronidazole véi cac
thong s6 t6i wru dat hidu suét 42,7%. Tinh thé
mau kem.

DP3a phéan tich cic san phidm bang céac
phuong phép hién dai nhu sdc ky hi¢u nang cao
HPLC, phan tich khbi pho MS, cong hudng tir
hat nhan NMR va phd hap thy phéan tir UV-Vis.
Két qua phan tich cho thdy san pham c6 cau
trac phu hop voi cong thirc cdu tao hoa hoc
C6HION303.

Két qua nghién ctru 1a co s khoa hoc dé
tong hop thudc khing sinh metronidazole tai
Vi¢t Nam chu dong dugc nguén thube bao vé
strc khoé cta cong dong.
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