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Abstract

Zoledronic acid (marketed by Novartis under the trade names Zometa) is a bisphosphonate. Zometa is used to
prevent skeletal fractures in patjents with cancers such as multiple myeloma and prostate cancer, as well as for treat or
prevent osteoporosis (n postmenopausal women, and to increase bone mass in men with osleoporosis. Herem, we

describe the method for the synthesis of Zoledronic acid [rom imidazole in 3 steps.

The structure of Zoledronic acid

and intermediate products were estabilished by MS and NMR spectroscopies.
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1. MO DAU

Lodng xuong 1a bénh ly cta toan h¢ théng
xwong 1am suy yéu sic manh coa toan khung
xuang, anh huong 16n 16i chit lugng cude song cta
) doéng nguoi co tudi, dac biét 1a phu nir. Dy bdo
161 ndm 2050. toan thé gidi sé 6 16 6,3 trieu Iru(‘mg
hop gy c6 xuong dui do loang xwong, va 51% so
nay s& ¢ cac mrde Chau A, noi ma khiu phan an
hang ngay con rat thiéu canxi, noi mi viéc chan
doan sém va dicu trj tich cyrc bénh loang xwong con
pap ratnl kho khan (1]. G Vigt Nam, mét nghién
ciru dich 1€ hoe cho thay hon 20% phy nir trén S0
l||0| ¢6 tri¢u chimg lodng xuong (2] Nhu vay nhu
cau sir dyng thuée Zometa tai Viét Nam 1a rat 16n.
Tuy nhién, do phai nhap ngoai nén pia thanh thude
cao. gdy kho khan cho ngudi bénh trong viéc tiép
can thude. I1ién nay, axit zoledronic dugc cong ty
Novartis bao ché va dang ky ban quyén sit dung dén
nim 2013, véi tén thuong mai 14 Zometa [3, 4]. D6
véi diéu trj bénh ung thu xuong, cho tdi nay, thude
Zometa 13 mt trong cac thubc dau bang duogc sir
dung. Mt khac. gén day cac nha nghién ciru My da
chimg minh duge hiéu qua caa viéc sir dung két hop
doxorubicin vi axit zoledronic trong ditu trj ung lhu
Vi tién trién. Két qua cho lhay hiéu qua diéu trj ral
cho v it tae dung phu. Dé ¢o thé tién 16i san xuat
hop char nay khi hét han bao h¢ ban quyén, ching
101 qu)é( dimh nghién ciru quy trinh 1ong hop hoat
chr axut zoledronic. Viée tong hop toin phan axit
zoledrome dii thu hit si guan tam cia nhiéu nhom
nghién ciru trén the gigi Nhiéu phuong phap tong
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hop axit zoledronic da duge cong bb trén cac tap chi
chuyén nganh [5-8). Trong khuén khd bai bao nay,
ching t0i 4p dung phuong phap cia Pulla Reddy va
cs. dé nghién clru quy trinh tdng hop axit zoledronic
qua 3 bude chinh di tr imidazole.

2. THUC NGHIEM
2.1. Thiét bj, hoa chit

Phd NMR duoc ghi trén may Bruker Avance
500 MHz véi TMS lam chal ndi chuén Phé khéi
lugng dugce do trén miy sic ky long ghép khdi phd
véi dau do MSD (LC/VlSD Agilent series 1100), sir
dung mode ESI va déu do DAD. Hoa chat diing cho
tong hop hiru co duge mua cua hing Merck va
Aldrich.

Tong hop hop chir 2

Nho tr tir 0,5 ml etyl cloroaxetat (4,7 mmol) vao
trong binh cau day tron dung tich 50 ml ¢6 chira 200
mg imidazole (1, 2,94 mmol) trong 3 mi hén hop
dung méi DMF/toluen (1/9). Sau d6 thém 406 mg
K,CO;s (2,94 mmol) va 60 mg Kl (0,36 mmol) vao
han hop phan {mg. Hén hop phan ung sau do duge
dun, khudy & 80-90°C trong 6 gi¢. Dung dich phan
(mg sau d6 dugc lam lanh ‘(u(‘)nb nhiér do phong va
thém 20 ml nude ct vao roi chict voi EtOAC (5x20
ml). Dich chiét EIOAc sau do dwoc ¢ can loai bd
dung mdi va cén chiét dugc tinh ché bdno siic ky cot
(tir 5 dén 50% EtOAc trong n-hexan) thu duac 190
mg hop chét 2 dat hiéu sudt 1a 42%.
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So d5 1: Qui trinh tng hop axit zoledronic

'H NMR (CDCly, 500 MHz): 1,23 (3H, 1, J = 7
Hz, 0-CH,CHy), 4,17 (2H, q,J = 7 Hz, O-CH,CHy),
4,64 (2H, s, H-6), 6,90 (1H, s, H-4), 7,01 (1H, s, H-
5). 7.46 (1H, s, H-2); "C NMR (CDCly, 125 MHz):
139 (O-CH;CHy), 47,9 (C-6), 61,9 (O-CH,CHjy),
119,9 (C-4), 129,3 (C-5), 137,8 (C-2), 167,4 (C-7).

Téng hop axit imidazol-1-pl-axetic (3)

Cho 150 mg hgp chét 2 (0.97 mmol) vao trong
binh cau day tron, dung tich 25 ml ¢6 chira 3 ml
HCI 5%. Hén hgp dung dich dugc dun & 60°C trong
5 gio. Dung dich phan (ng sau d6 dugc c6 can dudi
ap sudt giam. Can con lai dugc rira vGi axeton, say
kh thu durge 104 mg hqp chat 3 duéi dang chét rn
mau lrang duc. Hiéu suat cua phan img dat 85%.

'H NMR (D;0, 500 MHz): 4,78 (2H, s, H-6),
7.39 (2H. s, H-4, H-5), 8,64 (1H, s, H-2); C NMR
(D;0, 125 MHz): 51,8 (C-6), 1193 (C-4), 123,0 (C-
5). 1354 (C-2), 172,4 (C-7).

Téng hop axit zoledronic (4)

Cho 80 mg hgp chat 3 (0,63 mmol) vao trong
binh cAu ¢6 chira 2 ml toluen. Sau dé thém 0,5 ml

H,PO, vao va khudy déu, rdi thém tir vr 0,2 ml

POCl,. Hén hop phan tng sau dé duoc dun & 80-
90°C wong 8 gi@, sau d6 thém 2 ml nuée cél vao va
dun tiép thém 3 gior nira. H3n hop phan (mg dugc
tam lanh xu()ng nhiét do phong, sau d6 thém 5 ml
axeton vao va khudy déu. Gitr dung dich phan ung o
0°C trong 3 gity, sau d6 loc thu két tia. Rua kéi tha
v&i axeton va say khé thu duge san phﬁm thd. Két
tinh san pham th trong nude, thu duge 127 mg axit
zoledronic sach dudi dang tinh thé mau tring duc,
dat hiéu sudt 74%.

ESI-MS: 273 [M+H] “'P NMR (D,0, 202
MHz): 14.9; Phd 'H NMR (D0, 500 MHz) va C
NMR (D;0. 125 MHz). xem bang 1.
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3. KET QUA VA THAO LUAN

Hop chét ddu duge sir dung trong qua trinh tdng
hop axit zoledronic 1a imidazole. Déu tién, ching (6i
thyc hién phan ang M-alkyl héa imidazole vdi tac
nhén etyl mono-cloroaxetat trong hén hgp dung mdi
DMF/toluen véi sy cb mit coa K,CO; va Kl tao san
phém trung gian 2 v6i higu sut dat 42%. Sau do,
thiy phan hep chit 2 trong dung dich HCl 5% &
nhi¢t do 60°C thu duorc axit 3 voi higu suat 85%.
Cubi cing hop chit 3 dugce xir Iy véi hén hop tic
nhin HyPOy/POCI; sau d6 thiy phan & nhiét do 100
°C thu duge san(pham axit zoledronic (4). Két tinh
lai trong nudc cat va khir mau bing than hoat tinh

cho phép thu duge hoat chat axit zoledronic (4) da(

d6 tinh khiét cao, véi hiéu sudt 74%. Cac hqp chit
trung gian thu dugc trong qué trinh phan (mg déu
duge unh ché va xéc dinh chu trac bing phuong
phép pho cong huc‘ng tr hat nhin 'H-NMR, "C-
NMR nang hop chét axit zoledronic duge xac d|nh
cdu trac bing phuong ?hap pho kh0| lugng, pho
cong hudng tir hat nhan “'P-NMR va 'H-NMR; "*C-
NMR 1D va 2D va so sanh voi tai liéu tham khao
(5-8].

Hop chét 4 thu duge dudi dang tinh thé mau
tring duc. Phd ESI-MS cia 4 cho pic ion phén ti
proton héa & m/z 273 [M+H] rng véi cong thirc
phan tir CsHoN,O7Py. Phé '*C-NMR va DEPT cia
4 cho tin hiéu cua 5 nguyen tir cacbon tuong un%
v6i 3 cacbon lai héa sp’ va 2 cacbon lai héa sp
trong d6 ¢6 | nhém CHy, 3 nhém CH, va | cacbon
bac bon Cacbon bac 4 xuét hién dudi dang mplet
véi hiing s6 twong tac Je.p= 120,7 Hz. Trén phd 'H-
NMR, c6 tin higu cia 3 proton thudc vong
imidazole & & 7,87 (1H, s, H-4)); 8,01 (1H, 5, H-5)
va 9,19 (1H, s, H-2) va tin hiéu cia | nhom metylen
oé.,Sl&(lH d,J= lOSHz.H 6a) va 5,20 (1H, d,

=10,5 Hz, H-6b). Trén phé *'P-NMR cua 4 cho
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Bang 1 D héu phd 'H-NMR va "C-NMR cia axit zoledronic
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