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Abstract 
Zoledronic acid (marketed by Novartis under the trade names Zometa) is a bisphosphonate. Zometa is used lo 

prevent skeletal fractures in patients wilh cancers such as muhiple myeloma and prostate cancer, as well as for treal or 
prevent osteoporosis in postmenopausal women, and to increase bone mass in men with osteoporosis. Herein, we 
describe the method for the synthesis of Zoledronic acid from 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 

Loang xuang la benh ly ciia toan he thdng 
xuong lam suy yeu sue manh ciia loan khung 
xuang, anh budng Idn tdi chat lugng cudc sdng cua 
sd ddng ngudi cd tudi, dac biet la phu nir. Du bao 
tdi nam 2050. loan the gidi se ed tdi 6,3 trieu trudng 
hgp gay cd xuong diii do loang xuang, va 51% sd 
nay se d cac nude Chau A, nai ma khau phan an 
hang ngay cdn rat thieu canxi, nai ma viec chan 
doan sdm va dieu tri tich cue benh loang xuang cdn 
gap rat nhieu kho khan [I]. O Viet Nam, mdt nghien 
cii'u djch te hgc cho thay han 20% phu nir tren 50 
tudi cd trieu chirng loang xuo'ng [2] Nhu vay, nhu 
cau su dung thudc Zometa tai Viet Nam la rat Idn. 
Tuy nhien, do phai nhap ngoai nen gia thanh thudc 
cao, gay khd khan cho ngudi benh trong viee tiep 
can thudc. Hien nay, axit zoledronic dugc cdng ty 
Novartis bao che va dang ky ban quyen su dung den 
nam 2013, vdi ten thuang mai la Zometa [3, 4]. Ddi 
vdi dieu tri benh ung thu xuang, cho tdi nay, thudc 
Zometa la mpt trong cac thudc dau bang dugc sir 
dung. Mat khac, gan day cac nha nghien ciru My da 
chirng minh dugc hieu qua cua viec su dung ket hgp 
doxorubicin va axit zoledronic trong dieu tri ung thu 
vii tien trien. Kel qua cho thay hieu qua dieu tri rat 
cao \a it tac dung phu, De cd the tien tdi san xuat 
hgp chat nay kbi het han bao hd ban quyen, chiing 
toi quyel dmh nghien cuu quy trinh tdng hgp boat 
chat axit zoledronic. Viec tdng hgp loan phan axit 
zoledronic da thu hiit su quan tam ciia nhieu nhdm 
nghien cuu tren the gidi. Nhieu phucmg phap tdng 

hgp axil zoledronic da dugc cdng bd tren cac tap chi 
chuyen nganh [5-8]. Trong khudn khd bai bao nay, 
chiing tdi ap dung phuong phap ciia Pulla Reddy va 
cs. de nghien cuu quy trinh tdng hgp axit zoledronic 
qua 3 budc chinh di tir imidazole. 

2, THUC NGHIEM 

2.1. Thiet bi, hoa chat 

Phd NMR duge ghi tren may Bruker Avance 
500 MHz vdi TMS lam chat ndi chuan Pho khoi 
lugng dupe do tren may sac ky long ghep khoi pho 
vdi dau do MSD (LC/MSD Agilent series 1100), su 
dung mode ESI va dau dd DAD. Hoa chat dimg cho 
tdng hpp hiJu ca dugc mua ciia hang Merck va 
Aldrich. 

Tong hpp hgp chat 2 
Nhd tir tir 0,5 ml etyl cloroaxetat (4,7 mmol) vao 

trong binh cau day trdn dung tich 50 ml cd chii'a 200 
mg imidazole (1, 2,94 mmol) trong 3 ml hon hgp 
dung mdi DMF/toluen (1/9). Sau dd them 406 mg 
K;C03 (2,94 mmol) va 60 mg KI (0,36 mmol) vao 
hdn hop phan img. Hdn hpp phan irng sau dd dupe 
dun, khuay d 80-90°C trong 6 gid. Dung djch phan 
ung sau dd dugc lam lanh xudng nhiet dp phdng va 
them 20 ml nude cat vao rdi chiet vdi EtOAc (5 ^ 20 
ml). Dich chiet EtOAc sau dd dugc cd can loai bd 
dung mdi va can chiet dugc tinh che bang ŝ c ky cgt 
(tir 5 den 50% EtOAc trong ??-hexan) thu dugc 190 
mg hgp chat 2 dat hieu suat la 42%. 
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Sa dd J: Qua trinh tdng hgp axit zoledronic 

'H NMR (CDCI3, 500 MHz): 1,23 (3H, X,J=1 
Hz, 0-CH;CH3), 4,17 (2H, q,J=7 Hz, O-CH2CH3), 
4,64 (2H, s, H-6), 6,90 (IH, s, H-4), 7,01 (1H^ s, H-
5), 7,46 (IH, s, H-2); '̂ C NMR (CDCb, 125 MHz): 
13,9 (O-CH2CH3), 47,9 (C-6), 61,9 (O-CH2CH3), 
119,9 (C-4), 129,3 (C-5), 137,8 (C-2), 167,4 (C-7). 

Tong hop axit imidazol-1-yl-axetic (3) 
Cho 150 mg hgp chat 2 (0,97 mmol) vao trong 

binh cau day trdn. dung tich 25 ml ed chira 3 ml 
HCI 5%, Hdn hgp dung dich dugc dun d 60^0 trong 
5 gid. Dung dich phan ung sau dd dugc cd can dudi 
ap suat giam. Can cdn lai dugc rua vdi axeton, say 
khd thu dugc 104 mg hgp chat 3 dudi dang chat ran 
mau trSng due. Hieu suat ciia phan ung dat 85%). 

'H NMR (D2O, 500 MHz): 4,78 (2H, s, H-6), 
7,39 (2H, s, H-4, H-5), 8,64 (IH, s, H-2); '̂ C NMR 
(D2O, 125 MHz): 51,8 (C-6), 119,3 (C-4), 123,0 (C-
5), 135,4 (C-2), 172,4 (C-7). 

Tong hffp axit zoledronic (4) 
Cho 80 mg hgp chat 3 (0,63 mmol) vao trong 

binh eau cd chOra 2 ml toluen. Sau dd them 0,5 ml 
H3PO3 vao va khuiy deu, rdi them tir tir 0,2 ml 
POCI3. Hdn hgp phan ung sau do dugc dun d 80-
9 0 ^ trong 8 gid, sau dd them 2 ml nude cat vao va 
dun ti8p them 3 gid nifa. Hdn hgp phan irng dugc 
lam lanh xudng nhiet dg phdng, sau dd them 5 ml 
axeton vao va khuay deu. Giii' dung dich phan ung d 
CC trong 3 gid, sau dd lgc thu kel tiia. Rira ket tiia 
vdi axeton va say khd thu dugc san pham thd. Ket 
tinh san pham thd trong nude, thu dugc 127 mg axit 
zoledronic sach, dudi d?ng tinh the mau trang due, 
dat hieu suat 74%. 

ESI-MS: 273 [M+H]\ "P NMR (D;©, 202 
MHz): 14,9; Pho ' H NMR (0 ,0 , 500 MHz) va '̂ C 
NMR (D;0, 125 MHz), xem bang 1. 

3. KET QUA VA THAO LUAN 

Hgp chat dau dugc sir dung trong qua trinh tdng 
hgp axit zoledronic la imidazole. Dau tien, chiing toi 
thue hien phan iing A'-alkyI hda imidazole vdi tac 
nhan etyl mono-cloroaxetat trong hdn hgp dung mdi 
DMF/toluen vdi su cd mat cua KjCOs va Kl tao san 
pham trung gian 2 vdi hieu suat dat 42%. Sau dd, 
thuy phan hgp chat 2 trong dung dich HCI 5% d 
nhiet dg 60''C thu dugc axit 3 vdi hieu suat 85%. 
Cudi cimg hgp chat 3 dugc xir ly vdi hdn hgp tac 
nhan H3PO3/POCI3 sau dd thiiy phan d nhiet dp 100 
°C thu dupe san pham axit zoledronic (4). Ket tinh 
lai trong nude cat va khu mau bang than hoat tinh 
cho phep thu dugc hoat chat axit zoledronic (4) dat 
dp tinh khiet cao, vdi hieu suat 74%. Cac hgp chat 
trung gian thu dugc trong qua trinh phan img d6u 
dugc tinh che va xac dinh cSu triic bang phuang 
phap phd cpng hudng tir hat nhan ' H - N M R , '^C-
NMR, rieng hgp chat axil zoledronic duge xac dinh 
cSu triic biing phuang phap phd khdi lugng, phd 
cdng hudng tir hat nhan ^'P-NMR va ' H - N M R ; '^C-
NMR ID va 2D va so sanh vdi tai lieu tham khao 
[5-8]. 

Hgp chSl 4 thu dugc dudi dang tinh the mau 
tr^ng due, Phd ESI-MS ciia 4 cho pic ion phan tu 
proton hda d m/z 111 [M+H]"" ung vdi cdng thiic 
phan tir CsHioNjO,?!. Phd '^C-NMR va DEPT ciia 
4 cho tin hieu ciia 5 nguyen tir cacbon tuang img 
vdi 3 cacbon lai hda sp^ va 2 cacbon lai hda sp"* 
trong dd cd I nhdm CH2, 3 nhdm CH, va I cacbon 
bac bdn. Cacbon bac 4 xuSt hien dudi dang triplet 
vdi hang sd tuong tac Jz-?= 120,7 Hz. Tren pho ' H -
NMR, cd tin hieu ciia 3 proton thudc vdng 
imidazole d 5^ 1,^1 (IH, s, H-4)); 8,01 (IH, s, H-5) 
va 9,19 (IH, s, H-2) va tin hieu cua 1 nhom metylen 
d ^ 5 , 1 8 ( I H , d , y - 10,5 Hz, H-6a) va 5,20 (IH, d, 
J= 10,5 Hz, H-6b). Tren phd ^'P-NMR cua 4 cho 
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thay CO tin h icu cua nhom bisphosphonate a iJ. 14.9 tham khao [5-8] cho phep xac djnh chi t thu dugc 
ppm Ket hop cac du lieu pho va so sanh vai tai lieu chinh la axit zoledronic. 

Bang I DB lieu ph6 'H-NMR va " C - N M R cua axil zoledronic 
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Htnh 1: Mdt so tuang lac chinh ircn phd HMBC 
ciia axil zoledronic 

4. KET LUAN 

Da tdng hgp thanh cdng hoat chat axit 
zoledronic tir chat dau la imidazole vdi hieu suat 
tdng la 2 6 % qua 3 budc. Viec nghien cuu thanh 
cdng tdng hgp tham dd nay khang dinh kha nang ed 
the nghien cuu cai tien nham tdi uu hda dieu kien 
phan li'ng de thu dugc hieu suat axit zoledronic 
cao ban. 

Ldi cam o'n: Cdng trinh ndy dugc thue hien trong 

khuon khd de tdi cap ca sa vd de tdi cap Vien 

KH&CNVN Nghien ciru quy trinh long hap vd tinh 

che axil zoledronic dimg lam thudc dieu tri benh 

loang xuang, md sd VAST 06.03/! 1-12 
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