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TOM TAT

Cefuroxim, chat khéng sinh cepha-
losporin thé hé 2, duoc téng hop tr nguyén
liéu ddu 7-aminocephalosporinic acid (7-
ACA) va SMIA (2-furanyl-(Z)-2-metho-
xyiminoacetic acid ammonium salt). San

phdm duoc téng hop qua quy trinh diéu ché
gbébm bdn buéc. Két qua nghién ctru budéc
dau cho théy cefuroxim duoc diéu ché véi
hiéu suét va do tinh khiét tuvong dbi kha.
Hiéu suét toan quy trinh dat 42 %.

Tw khoéa: 7-ACA, SMIA, decarbamoylcefuroxime acid, cefuroxime.

MG PAU

Nam 2003 Chinh phu da chi thi giao nhiém
vu cho Bo Cong nghiép xay dung chién luoc phét
trién nganh céng nghiép san xuat héa dugc.
Trong quy hoach phét trién giai doan 2000-2020
budc dau B6 Cong nghiép dé ra muc tiéu 1a xay
dung mot chuong trinh nghién ciru, san xuét va
dau tu xay dung mot sé nha may san xuit héa
dugc, trong d6 c6 viéc san xuit khang sinh tai
Viét Nam [1]. Cefuroxim dugc téng hop va dua
vao st dung tir thap nién 80. O nudc ta, hién nay
nhu cau vé cefuroxim la kha Ion va hoan toan
phai nhap ngoai. Vi vay, ching t6i dat vin dé
nghién ctu xay dung quy trinh tong hop hoat
chat nay dé tién t6i c6 thé tu san xuat phuc vu
cho nhu cau trong nudc.

Cefuroxim la  khang sinh  nhém
cephalosporin thé hé 2, c6 tac dung diét khuan
bang céach tic ché tong hop vo té bao vi khuan.
C6 nhiéu bang séang ché cong bé vé quy trinh
tong hop khang sinh cefuroxim [2-7]...Trong
nghién cau nay, chdng tdi thyc hién quy trinh
téng hop cefuroxim tir 7-ACA va 2-furanyl-(2)-
2-methoxyiminoacetate ammonium (SMIA). Dé

tai nham muc dich tim ra quy trinh thich hop diéu
ché cefuroxim & quy md phong thi nghiém Viét
Nam.

VAT LIEU VA PHUONG PHAP

Vit li¢u, thiét bi, dung cu

Nguyén liéu ban dau 7-ACA va 2-furanyl-
(2)-2-methoxyiminoacetate ammonium (SMIA)
xuit x& Trung Quéc voi do tinh khiét trén 99 %.
Dimethylacetamide  (DMAC), triethylamine
(TEA) xuét xt tir Trung Quéc va Aldrich-Sigma.
Céc dung mdi xuat xa Chemsol Vina (Viét Nam).

Thiét bj va dung cu: bép khudy tir, may do
pH. Xac dinh d6 tinh khiét caa san pham trén
may HPLC Agilent Model G1329A, xac dinh
khéi lugng bang HPLC/MS Agilent. Phé NMR
dugc ghi trén may NMR Model DRX500 (500
MHz) BRUKER AVANCE.

Phwong phap

Ching tdi tién hanh diéu ché cefuroxim theo
quy trinh 4 budc tir 7-ACA va SMIA. Thuc hién
qua trinh tong hop cefuroxim dua trén tai liéu
tham khao U.S. Patent 0092735 Al cua
Pandurang Balwan (nam 2004) [2] va tai liéu
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tham khao [3] nhung c6 diéu chinh mét s6 yéu té
théng qua cac bugc trong Hinh 1. Cy thé 3 giai
doan dau tién thyc hién theo Pandurang Balwan,
giai doan 4 thyc hién theo Santosh Kumar Singh.

Giai doan 1: 20 mL MeOH + 20 mL HO
duogc cho vao mét binh cau, 2,5 g 7-ACA (0,0092
mol) dugc cho vao binh cau va binh dugc lam
lanh xudng -40 °C va khudy tir. Sau dé cho tir tir
dung dich NaOH béo hoa (0,011 mol NaOH
trong 10 mL H.0) vao binh va thuc hién phan
tmg trong 1 gio & -40 °C. Piéu chinh pH dung
dich phan tng vé pH 4,0 thu san pham 7-AHCA.

HaN s
j:l\r\Q\/o CH3

NaOH, MeOH, H,O

(rra san pham bang methanol-H,0). Hiéu suat
phan tng dat 80,4 %. Giai doan 2: Hon hop gom
14 mL DMAC, 2 mL dichloromethane va 3 mL
dimethylformamide dwoc cho vao binh cau. Can
2 gam (0,0107 mol) SMIA cho vao hén hop trén
va lam lanh hdn hop xudng nhiét d6 -40 °C. Tai
nhiét do nay, 3,4 gam (0,0222 mol) POCI; cho
vao tir tir trong 30 phat, khudy & nhiét 6 -20 °C
trong 90 phit. Sau khi phan @mg két thac, hon
hop duoc giit lanh & -30 °C dé thyc hién phan
tmg ké tiép.

HZN: »5
N\/\I\/OH

o \”/ -50 °C O
COOH 3 COOH
7-ACA 7-AHCA
O
O
/\ . POCI5, -20 °C /\ NaHCO
. 3
o | O NHa ™ ur bMac, crycl, 9] | Cl| o°c
N\
OMe “OMe
SMIA
o) o)
w s w S
N RNCO N
© [ H -— © N| H
N N~z o NH> THE \ N~ OH
OMe O T OMe O
COOH o COOH

Acid cefuroxim

Acid descarbamoilcefuroxim

Hinh 1. Quy trinh téng hop Cefuroxim theo phwong phap nghién ciru

Giai doan 3: Thuc hién quy trinh hoa tan 7-
AHCA. Céan 2 gam (0,0087 mol) 7-AHCA cho
vao binh ciu chira sin 30 mL MeOH, 30 mL
nudc). Cho tur tir dung dich NaOH 10% vao binh
cau, khudy trong 10 phat ¢ -10 °C dén khi dung
dich trong suét (dung dich a). Thuc hién phan
ung ngung tu dung dich 7-AHCA va dung dich
SMIA-CI (tr giai doan 2) thu dugc acid
decarbamoyl cefuroxim nhu trong Hinh 2. Acid
decarbamoyl cefuroxim thu duoc 1a chat bot mau
tring dugc dé khd ty nhién, c6 do chuyén héa
cao, hiéu suit phan umg dat 71,3 % va do tinh
khiét 90,9 %.

Giai doan 4: Cén 2,5 gam (0,0065 mol) acid
decarbamoyl cefuroxim cho vao binh ciu chua
12,5 mL AcCN khan. Sau d6 cho tur tr 2 mL
(0,0229 mol) CSI (Chlorosulfonyl isocyanate),
khudy trong 15 phdt tai 0-5 °C. Sau d6 khuay
thém 1 gio nia cling tai nhiét d6 trén. Dung dich
trong sudt sau phan ung duoc rét vao 25 mL
nudc va khudy 60 phdt tai 25 °C. Pua pH dung
dich vé 7,5 bang ammoniac 25 % tai 5 °C. Chiét
tach liy pha nuéc bang 50 mL ethyl acetate. Va
acid hoa pha nudc dua vé pH 2 bang HCI 10 %,
nhiét 6 0-5 °C thu san pham acid cefuroxim.
Rira san pham biang AcCN-H.O thu dwoc 2,21
gam hoat chat. Hiéu suét 72 %.
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‘ Acid decarbamoil cefuroxim ‘

Hinh 2. Quy trinh diéu ché acid decarbamoyl
cefuroxim

KET QUA VA THAO LUAN
Diéu ché 7-AHCA tir chit nén 7-ACA

Qua trinh chuyén héa 7-ACA sang 7-AHCA
la qua trinh khai dau cho quy trinh tong hop
cefuroxim. O budc dau tién nay, ching toi thuy
phan 7-ACA bang dung dich NaOH b#&o hoa,
trong hé dung moi methanol : nudc ¢ -40 d6 C
trong 1 gio, nham chuyén héa nhém chuc -
CH,OCOCH; thanh -CH,OH. Duéi day la két
qua cia budc 1. 7-AHCA thu dugc c6 d6 tinh
khiét cao va hiéu suat phan umg dat 80,4 %.

Bang 1. Khao sét ty 18 mol 7-ACA : NaOH trong phan tng diéu ché 7-AHCA

Ti 16 mol Khoi luong chat | Khdi luong san pham Hiéu suat
7-ACA/NaOH nén (gr) co lap (gr) (%)
1:12 2,5 1,53 73,2
1:13 2,5 1,62 76,8
1:14 2,5 1,76 80,4
1:15 2,5 1,6 74,0

Diz liéu phé dinh danh 7-AHCA

IR (KBr) vmax cm™ 3397 (O-H); 3174 (N-
H); 3003 (C-H); 1797 (C=0, B-lactam); 1619
(C=0, -COOH).

MS (m/z): [M-H] = 229,13.

IH-NMR (DMSO-dg), & (ppm): 4,91 (d, 1H, -

CH-CH-S-, J=5,0 Hz); 4,71 (d, 1H, -CH-CH-S-,
J=5,0 Hz); 4,19-4,23 (dd, 2H, -C-CH,-OH,
J1=13,5 Hz, J,=18,0 Hz); 3,54-3,57 (d, 1H, -S-
CHH-, J=15,0 Hz); 3,46-3,49 (d, 1H, -S-CHH-,
J=15,0 Hz).
Hoat héa SMIA bing tic nhin POCls
(phosphoril chlorur) va thwe hi¢n phén wng
két hgp dung dich 7-AHCA va SMIA-CI tao
acid decarbamoil cefuroxim

Dé phan ung két hop dugc xay ra dé dang
theo co ché cua phan ung than hach acil giira 7-
AHCA va SMIA, ching t6i thuc hién viéc hoat
hoéa nhém chuc caa SMIA thanh acid chloride.
Téc nhan hoat héa trong budc nay la phosphoryl

chloride POCI; vai ty 1€ mol SMIA : POCl; la 1:
1, ty 1¢ DMAC : DMF : MC = 7:1:1). Dung dich
thu duoc trong subt, mau vang nhat.

7-AHCA duoc hoa tan trong hé dung moi
MeOH -nude duge diéu chinh vé pH 7-7,5 bing
dung dich NaOH 10 %.

Co ché cua phan ung két hop 1a phan tng thé
than hach acil gita 7-AHCA va chloride acid
SMIA-CI. 7-AHCA dé6ng vai tr0 nhu mot tac
nhan than thach voi déi dién ta trén N caa nhém -
NH;, trong khi SMIA_CI 1a mot dan xuat acid
chloride ¢c6 nhém -C=0 phan cuc manh. Phan
tmg xuat nhoém -Cl tao méi truong acid nén pH
t6t nhat cho phan tng nay khoang 7-7,5 (gidp
tranh viéc ha pH khi cho acid chloride vao va
trong qua trinh phan (ng c6 sinh ra HCI, va mot
Iy do nira 1a néu pH xudng thap hon 7, thi hop
chat 7-AHCA chua phan tmg dudi diéu kién pH
thap s& tao thanh dang bot ran).
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Hinh 3. Co ché phan tmg hinh thanh acid decarbamoil cefuroxim

Acid decarbamoyl cefuroxim thu duoc la
chat bot mau tring duoc dé kho ty nhién, c6 do
chuyén héa cao, hiéu suit phan tng dat 71,3 %
va do tinh khiét 90,9 %. San pham nay duoc dinh
danh bang phé *H-NMR, HPLC-MS va xé4c dinh
do tinh khiét bang HPLC-UV.

Di ligu phé dinh danh acid decarbamoyl
cefuroxim

IR (KBr) vmax cm™ 3571 (O-H); 3392; 3234;
1764 (B-lactam, C=0); 1728,1; 1681; 1643, 1569
Cm—lAA

MS (m/z): [M-H]~ = 380,06.

!H-NMR (DMSO-dg), & (ppm): 3,76-3,86
(dd, 2H, -S-CHH-, J;=9,0 Hz, J,=27,5 Hz); 3,90
(s, 3H, -OCHg); 5,05 (s, 2H, -CH,0H); 5,19-5,20
(d, 1H, -CH-S-, J=5,0 Hz); 5,96-5,97 (d, 1H, -
CH-CH-S, J=5,0 Hz); 6,63-6,64 (dd 1H, -
HC=CH-CH=, J;=2,0 Hz, J,=3,5 Hz); 6,69-6,70

(d, 1H, -HC=CH-CH=, J=5,0 Hz); 7,84-7,842 (d,
1H, -CH=CH-CH=, J=2,0 Hz); 9,80 (s, 1H, -
NH-).
Diéu ché cefuroxim tir acid decarbamoy!
cefuroxim

O giai doan nay ching t6i chuyén héa acid
decarbamoyl cefuroxim thanh acid cefuroxim
bang CSI (clorosulfonyl isocyanate) & 0-5 °C,
trong CHsCN (luc nay nhém -CH,OH chuyén
hoa thanh nhém -CH,OCONHS,). Ty I& mol acid
decarbamoyl cefuroxim : CSI = 1:2, sau d6 chiét
tach lay pha nuéc bang ethylacetate va thuy phan
bing NH; 25 % dua vé pH 7-7,5 rdi acid hda
bang HCI dua vé pH 2, két tinh thu duoc acid
cefuroxim. Dudi day 1a bang khao sat ty I&é mol
gitra acid decarbamoyl cefuroxim va CSI trong
phan tmg diéu ché cefuroxim.

Bang 2. Khao sét ty 1¢ mol acid decarbamoyl cefuroxim : CSI trong phan tng diéu ché cefuroxim

Ti 16 mol Khoi luong san pham | Do tinh khiét Hiéu suat
acid decarbamoyl cefuroxim/CSI (an (%) (%)
1:15 2,2 71 56
1:2,0 2,21 90 72
1:25 2,1 84 62
1:30 2,4 64 54

Hiéu suat phan tng thu dwoc la twong d6i  dat 72 % (so véi tac gia cua U.S. Patent

kha. Khi tang ty Ié mol acid decarbamoyl
cefuroxim: CSI thi ham leong cefuroxim trong
san pham tang 1én. Qua bang két qua nay, nhan
thdy tng véi ty 1& mol acid decarbamoyl
cefuroxim : CSI (1 : 2), san pham thu duoc c6 do
tinh khiét cao nhat 1a 90 % va hiéu suét diéu ché

0092735A1 la 85 %). Khi ting 1én ty 1& mol
(1:2,5) va (1:3) hiéu suat phan ng giam, nguyén
nhan khi du CSI lam giam kha nang két tinh san
pham. Hiéu suit didu ché cefuroxim theo quy
trinh nghién ciru dat 42 % (so vdi tac gia cua U.S.
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Patent 0092735A1 la 52 % va tac gia Santosh
Kumar Singh la 56 %).

Diz liéu phé dinh danh san pham cefuroxim
diéu ché duoc.

IR (KBr) vmax cm™ 3482; 3392; 3234; 3219;
1764 (B-lactam, C=0); 1728; 1681; 1584, 1569
Cm-lAA

MS (m/z): [M-H] = 423,5.

'H-NMR (DMSO-dg), & (ppm): 3,68-3,86
(dd, 2H, -S-CHH-, J;=9,0 Hz, J,=25,0 Hz); 3,94
(s, 3H, -OCHa); 4,95 (s, 2H, -CH,0-); 5,21-5,23
(d, 1H, -CH-S-, J=5,0 Hz); 6,01-6,02 (d, 1H, -
CH-CH-S, J=5,0 Hz); 6,62-6,63 (dd 1H, -
HC=CH-CH=, J;=2,0 Hz, J,=3,5 Hz); 6,67-6,68
(d, 1H, -HC=CH-CH=, J=5,0 Hz); 7,84-7,842 (d,

1H, -CH=CH-CH=, J=2,0 Hz); 9,82 (s, 1H, -
NH-).

KET LUAN

Cefuroxim dugc diéu ché tir 7-ACA va
SMIA qua quy trinh 4 budc. Trén co sé phuong
phap lva chon d4 didu ché duoc cefuroxim voi
hiéu suét, do tinh khiét twong ddi kha. Hiéu sut
toan phan quy trinh dat 42 %. Quy trinh téng hop
nay 1a co s& cho nhitng buéc phat trién tiép theo
trong nghién ctru san xuét nguyén liéu khang sinh
cephalosporin tai Viét Nam.

Loi cdm on: Ching t6i xin chan thanh cam
on chuong trinh ho tro nghién citu khoa hoc co
ban ciia Truong Pai hoc Khoa hoc Ty nhién1
DHQG-HCM va Sé Khoa hoc Céng nghé TP. Ho
Chi Minh.

Preparation of cefuroxime from 7-ACA

e Nguyen Khanh Tan
e Doan Ngoc Nhuan

University of Science, VNU-HCM
e Dang Van Tinh

University of Medicine and Pharmacy, Ho Chi Minh City.

ABSTRACT

Cefuroxime, a second generation
cephalosporin antibiotic, is synthesized from
starting materials 7-ACA (7-amino
cephalosporinic acid) and SMIA (2-furanyl-

(2)-2-methoxyiminoacetic acid ammonium
salt). The study showed that the product
could be prepared via a 4 step scheme to
obtain cefuroxime in good total yield of 42 %.

Keywords: 7-ACA, SMIA, decarbamoyl cefuroxime acid, cefuroxime.
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