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Abstract

Cefuroxime -a second generation cephalosporin antibiotic- is synthesized from starting materials 7-ACA (7-
aminocephalosporinic acid) and SMIA (2-furanyl-(Z)-2-methoxyiminoacetic acid ammonium salt). The study showed
that the product could be prepared via 4 steps scheme to obtain cefuroxime in good total yield (42 % yield). The novel
of the process, that we use oxalyl chloride replaces phosphoryl chloride in step 2: help reaction of step 2 gain yield

better.
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1. MO DAU

Nam 2003 Chinh phu da chi thi giao nhiém vu
cho Bo Cong nghiép xiy dung chién luoc phat trién
nganh céng nghiép san xuit hoéa duoc. Trong quy
hoach phat trién giai doan 2000-2020 budc dau Bo
Cong nghiép dé ra muc tiéu 1 xdy dung mot chuong
trinh nghién clru, san xuét va dau tu xay dung mot
sb6 nha may san xuét hoa dugc, trong do6 c6 viéc san
xuit khang sinh tai Viét Nam [1]. Cefuroxim duoc
téng hop va dua vao sit dung tir thap nién 80. O
nudc ta, hién nay nhu cu vé cefuroxim 13 kha 16n va
hoan toan phai nhép ngoai. Vi vay, chung t61 dat van
dé nghién cru xay dung quy trinh téng hop hoat chét
nay dé tién toi co thé ty san xuit phuc vu cho nhu
cau trong nudc.

Cefuroxim la khang sinh nhém cephalosporin thé
hé 2, c6 tac dung diét khuén béng cach trc ché téng
hop v6 té bao vi khuan. C6 nhiéu bang sing ché
cong bd vé quy trinh tong hop khang sinh cefuroxim
[2-7]...Trong nghién ctru nay, chung t6i thuc hién
quy trinh tong hop cefuroxim tir 7-ACA va 2-
furanyl-(2)-2-metoxyiminoaxetat ammoni (SMIA).
Pé tai nham muc dich tim ra quy trinh thich hop
diéu ché cefuroxim & quy mé phong thi nghiém
Viét Nam.

2. THUC NGHIEM
2.1. Nguyén li¢u, thiét bi, dung cu

Nguyén ligu ban dau 7-ACA va 2-furanyl-(Z)-2-
metoxyiminoacetat ammonium (SMIA) xuat xu

Trung Quéc voi dd tinh khiét trén 99 %.
Dimetylacetamid (DMAC), trietylamin (TEA) xuét
xtr tir Trung Quéc va Aldrich-Sigma. Cac dung moi
xuét xir Chemsol Vina (Viét Nam).

Thiét bi va dung cu: bép khuay tur, may do pH.
Xéc dinh d¢ tinh khiét ciia san pham trén may HPLC
Agilent Model G1329A, xac dinh khéi lwong phan
tr bing HPLC/MS Agilent. Phé NMR duogc ghi trén
may NMR Model DRX500 (500 MHz) BRUKER
AVANCE....

2.2. Tong hop

Chung t6i tién hanh diéu ché cefuroxim theo quy
trinh 4 budc tr 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
(ndm 2004) [2] va tai liéu tham khao Synthetic
Communications, 33(14) cua Santosh Kumar Singh
(nam 2003) [3] nhung c6 diéu chinh mot s yéu o
thong qua cac budc trong so dd 1.

Giai doan 1: 20 ml MeOH + 20 ml H,O duoc
cho vao mét binh cau, 2,5 g 7-ACA (0,0092 mol)
duoc cho vao binh ciu va binh duogc lam lanh Xuéng
-40 °C va khudy tir. Sau d6 cho tir tir dung dich
NaOH béo hoa (0,011 mol NaOH trong 10 ml HZO)
vao binh va thuc hién phan ng trong 1 gio 6 -40 °C.
Diéu chinh pH dung dich phan ing vé pH 4, 0 thu
san pham 7- AHCA. (rtra san phim bing metanol-

H,0). Hiéu suat phan tng dat 80,4 %.

Giai doan 2: Hon hop gébm 14 ml DMAC, 2 ml
diclorometan va 3 ml dimetylformamid duoc cho
vao binh cdu. Can 2 gam (0,0107 mol) SMIA cho
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vao hon hop trén va lam lanh hon hop xudng nhiét
do -40 °C.

Tai nhi¢t d6 nay, 3,4 gam (0,0222 mol) oxalyl
chloride cho vao tir tir trong 30 phut, khuay ¢ nhiét

S

Nguyén Khéanh Tan va céng su

d9 -20 °C trong 90 phut. Sau khi phan tng két thiic,
hon hgp ’duqc gitt lanh ¢ -30 °C dé thyc hién phéan
ung ke tiep.

S
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Acid descarbamoilcefuroxim

So @6 1: Quy trinh tong hgp Cefuroxim theo phwong phép nghién ctru

Giai doan 3: Thyc hién quy trinh hoa tan 7-
AHCA. Cén 2 gam (0,0087 mol) 7-AHCA cho vao
binh ciu chtra sdn 30 ml MeOH, 30 ml nudc). Cho
tir tr dung dich NaOH 10 % vao binh cau, khudy
trong 10 phiit & -10 °C dén khi dung dich trong sudt
(dung dich a). Thuc hién phan ung ngung tu dung
dich 7-AHCA va dd SMIA_ClI (tr giai doan 2) thu
dugc axit decarbamoil cefuroxim nhu trong so' d6 2.
Axit decarbamoil cefuroxim thu dwgc 1a chit bot
mau tréng duoc dé kho tu nhién, c6 do chuyén hoa
cao, hiéu suét phan ung dat 71,3 % va d6 tinh khiét
90,9 %.

Giai doan 4: Can 2,5 gam (0,0065 mol) axit
decarbamoil cefuroxim cho vao binh cau chia 12,5
ml CH3CN khan. Sau d6 cho tur tir 2 ml (0,0229 mol)
CSI (chlorosulfonyl isocyanat), khudy trong 15 phut
tai 0-5 °C. Sau d6 khudy thém 1 gid nira ciing tai
nhiét d6 trén. Dung dich trong sudt sau phan tng
dugc rét vao 25 ml nude va khuay 60 phut tai 25 °C.
Pua pH dung dich vé 7,5 bang amoniac 25 % tai 5
°C. Chiét tach lay pha nudc bang 50 ml etyl axetat.

Axit hoa pha nudc dua vé pH 2 bang HC1 10%,
nhiét do 0-5 °C thu san phém axit cefuroxim. Rura
san pham bang CH;CN-H,O thu duoc 3,2 gam hoat
chét. Hiéu suit 72 %.

SMIA _C1 Dung dich a

h 4

_ 1. pH="7 (NaHCO3)
- 2. T=0°C, khuay 30 ph

r

dung dich trong sudt

——— khuay 120 ph. -15, -10°C

Y

dung dich mau vang sam

1. pH=2 (HC110%)
[—o| 2. t=0°C
3. loc, mea nuede, CH-Cl,

h 4

Acid decarbamoil cefuroxim

So d6 2: Quy trinh didu ché axit decarbamoil
cefuroxim
3. KET QUA VA THAO LUAN
3.1. Diéu ché 7-AHCA tir chit nén 7-ACA

Qua trinh chuyén hoa 7-ACA sang 7-AHCA la qua
trinh khéi dau cho quy trinh tong hop cefuroxim. O
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budc dau tién nay, ching toi thily phan 7-ACA bang
dd NaOH bao hoa, trong hé dung mo1 metanol:nudc &
-40 °C trong 1 gio, nham chuyén héa nhéom chirc -

Téng hop khéng sinh cefuroxim tir 7-ACA.

CH,0OCOCHj3; thanh -CH,OH. Duéi day la két qua
cua budc 1 7-AHCA thu duoc c6 d6 tinh khiét cao
va hiéu suat phan tng dat 80,4 %.

Bdng I: Khao sat ty 18 mol 7-ACA:NaOH trong phan ung diéu ché 7-AHCA

Ti 16 mol 7-ACA/NaOH | Khéi lugng chat nén (gr) | Khdi luong san pham cd 1ap (gr) | Hiéu suat (%)
1:1,2 2,5 1,53 73,2
1:1,3 2,5 1,62 76,8
1:1,4 2,5 1,76 80,4
1115 2,5 16 740

Dit liéu phé dinh danh 7-AHCA

IR (KBr) Vimax €M™ 3397 (vo.n); 3174 (va.n); 3003
(ven); 1797 (ve=o, P-lactam); 1619 (vc=o, -COOH).

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

'H-NMR (DMSO-d6), & (ppm): 4,91 (d, 1H,
-CH-CH-S-, J = 5 Hz); 4,71 (d, 1H, -CH-CH-S-, J
= 5 Hz); 4,19-4,23 (dd, 2H, -C-CH,-OH, J; = 13,5
Hz, J, = 18 Hz); 3,54-3,57 (d, 1H, -S-CHH-, J = 15
Hz); 3,46-3,49 (d, 1H, -S-CHH-, J = 15 Hz).

3.2. Hoat héa SMIA bﬁng,téc nhan oxalyl clorid
va thwc hién phan tng ket hop dd 7-AHCA va
SMIA_Cl tao axit decacbhamoil cefuroxim

Dé phan ung két hop duoc xay ra dé& dang theo
co ché cta phan ung than hach acyl giita 7-AHCA
va SMIA, chung t6i thyc hién viéc hoat hoa nhém
chtrc ciia SMIA thanh clorur axit. Tac nhin hoat hoa
trong budc nay la oxalyl chloride (OXC) vai ty 1€
mol SMIA:OXC 1a 1:1, ty & DMAC:DMF:MC =

N 9)
OMe COOH

7:1:1). Dung dich thu dugc trong subt, mau vang
nhat. Viéc sir dung tac chat oxalyl chlorid trong phan
ung hoat héa SMIA 1a hudéng méi trong quy trinh
tong hop so v6i cac tic gia trude ddy (Pandurang
Balwan, 2004; Santo Kumah Sing, 2003). 7-AHCA
duoc hoa tan trong hé dung méi MeOH-nudce, pH
dugc diéu chinh vé 7-7,5 bang dung dich NaOH 10
%.

Co ché cua phan tmg két hop 1a phan tmg thé
than hach acyl gitra 7-AHCA va clorur axit
SMIA_CI. 7-AHCA déng vai tro nhu mét tac nhan
nucleophil véi doi dién tir trén N ctia nhém -NH,,
trong khi SMIA_Cl 1a mot dan xuit clorua axit 6
nhém -C=0 phan cyc manh. Phan tmg xuit nhom
-Cl nén tao méi trudng acid nén pH tbt nhat cho
phan (mg nay khoang 7-7,5 la t6t nhét (giup tranh
viéc ha pH khi cho clorur acid vao va trong qua trinh
phén tng 6 sinh ra HCI, va mot 1y do nira 1a néu pH
xuong thip hon 7, 7-AHCA chua phan ung dudi
diéu kién pH thap sé tao thanh dang bot ran).

— Acid decarbamoil + CI
OH cefuroxim

COOH

So d@6 3: Co ché phan tng hinh thanh axit decarbamoil

Axit decarbamoil cefuroxim thu dugc 1a chit bot
mau trﬁng duoc dé kho ty nhién. Phan ung c6 do
chuyén hoa cao, hiéu suat phan ung dat 71,3 % va
do tinh khiét 90,9 %. San pham nay dugc dinh danh
bang phd 'H-NMR, HPLC-MS va xac dinh d9 tinh
khiét bing HPLC-UV.

Di liéu phé dinh danh axit decarbamoil cefuroxim

IR (KBF) Vimax €M™ 3571,9 (vo.n); 3392,6; 3234,4;
1764,7 (B-lactam, vc=o); 1728,1; 1681,8; 1643,2,
1569,9 cm™. MS (m/z): [M-H] = 380,06. 'H-
NMR(DMSO-d6), & (ppm): 3,76-3,86 (dd, 2H, -S-
CHH-, J; = 9 Hz, J, = 27,5 Hz); 3,90 (s, 3H,
-OCHy); 5,05 (s, 2H, -CH,OH); 5,19-5,20 (d, 1H,

-CH-S-, J = 5 Hz); 5,96-5,97 (d, 1H, -CH-CH-S, J
= 5 Hz); 6,63-6,64 (dd, 1H, -HC=CH-CH=, J; = 2
Hz, J, = 3,5 Hz); 6,69-6,70 (d, 1H, -HC=CH-CH=, J
= 5 Hz); 7,84-7,842 (d, 1H, -CH=CH-CH=, J = 2
Hz); 9,80 (s, 1H, -NH-).

3.3. Diéu ché cefuroxim tir axit decacbamoil
cefuroxim

O giai doan nay chung t6i chuyén hoa axit
decarbamoil cefuroxitm thanh acid cefuroxim bang
CSI (clorosulfonyl isocyanat) & 0-5 °C, trong
CH5CN (ltc nay nhém -CH,OH chuyén hoa thanh
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nhom -CH,OCONHy,). Ty 1¢ mol acid decarbamoil
cefuroxim:CSI = 1:2, sau d6 chiét tach 1y pha nudc
bang etyl acetat va thiy phan bang NHs 25 % dua vé
pH 7-7,5 r6i axit hoa bang HCI dwa vé pH 2, két tinh

Nguyén Khéanh Tan va céng su

thu dugc axit cefuroxim. Dudi day la bang khao sat
ty 1€ mol gitta acid decarbamoil cefuroxim va CSI
trong phan trng di€u ché cefuroxim.

Bdng 2: Khao sat ty 1¢ mol axit decarbamoil cefuroxim:CSI trong phan tmg diéu ché cefuroxim

Ti 1€ mol Khéi luong sén . X o Hiéu suét
Acid decarbamoil cefuroxim/CSI pham (gr) B0 tinh khict (%) (%)
1:15 2,2 71 56
1:20 2,21 90 72
1:25 2,1 84 62
1:30 2,4 64 54

Hiéu suat phan ung thu dugc 1a twong d6i kha.
Khi tang ty 1¢ mol axit decacbamoil cefuroxim:CSI
thi ham luong cefuroxim trong san pham ting 1én.

Qua bang két qua ndy, nhan thdy ung véi ty 1¢
mol acid decarbamoil cefuroxim:CSI = 1:2, san
pham thu duoc c6 d6 tinh khiét cao nhat 1a 90 % va
hiéu suit diéu ché dat 72 % (so véi tac gia cia U.S
Patent 0092735A1 la 85 %). Khi tang 1én ty 1¢ mol
1:2,5 va 1:3 hiéu suat phan ting giam, nguyén nhan
khi du CSI 1am giam kha ning két tinh san pham.
Dir liéu phé dinh danh san pham cefuroxim diéu ché
duoc

IR (KBr) Vmax cm™ 3482,5; 3392,6; 3234,4;
3219,4; 1764,7 (B-lactam, vc=o); 1728,1; 1681,8;
1584,2, 1569,9 cm™. MS (m/z): [M-H] = 423,5. 'H-
NMR (DMSO-d6), &6 (ppm): 3,68-3,86 (dd, 2H,
-S-CHH-, J; = 9 Hz, J, = 25 Hz); 3,94 (s, 3H,
-OCHjy); 4,95 (s, 2H, -CH,0-); 5,21-5,23 (d, 1H,
-CH-S-, J=5 Hz); 6,01-6,02 (d, 1H, -CH-CH-S, J =
5 Hz); 6,62-6,63 (d,d 1H, -HC=CH-CH=, J; = 2 Hz,
J,= 3,5 Hz); 6,67-6,68 (d, 1H, -HC=CH-CH=,J =5
Hz); 7,84-7,842 (d, 1H, -CH=CH-CH=, J = 2 Hz);
9,82 (s, 1H, -NH-).

4. KET LUAN

Cefuroxim dugc diéu ché tir 7-ACA va SMIA
qua quy trinh 4 budc. Trén co s& phuong phap lua
chon d3 diéu ché duoc cefuroxim véi hiéu suét, do
tinh khiét twong ddi kha. Hiéu suét toan phan quy
trinh dat 42 %. Quy trinh téng hop nay 1a co sé cho
nhiing budc phat trién tiép theo trong nghién ctru san
xudt nguyén liéu khang sinh cephalosporin tai Viét
Nam.

Lién hé: Nguyén Khanh Tan
Bd mo6n Hoa hoc Hitu co-Khoa Hoéa hoc

Truong Pai hoc Khoa hoc Ty nhién Tp. HCM

Léi cam on. Cong trinh nay duwoc hé tro tir Chuwong
trinh nghién ciru khoa hoc co ban cia Truong Dai
hoc khoa hoc Ty nhién Thanh pho Ho Chi Minh.
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