
TAP CHI HOA HQC T. 50(2) 174-177 T H A N G 4 N A M 2 0 I 2 

NGHIEN CLTU QUY TRJNH T 6 N G HOP AMODIAQUINE HYDROCLORID 
THEO PHUONG PHAP MOI 

Nguyen Van Hiing*, Pham Van Cudng, Dodn Thj Mai Huo-ng, Tran VSn Hi^u, 
Phi Thj Ddo, Chau Vdn Minh 

Vi^n Hoa sinh hii-ii, Vi^n Khoa hgc vd Cdng ngh? Vi^t Nam 

Din Tda sogn 23-8-2011 

Abstract 
Amodiaquine is one of main dmgs in the new global strategy of combination therapies for the control of malaria. 

The amodiaquine/artcsunate combination drug has been recommended by WHO to use for the trealmenl of malaria. 
Previously, we have synthesized the amodiaquine from 4,7-dichloroquinoline in 3 steps. In continuation of our research, 
herein, vve describe another melhod for ihc synthesis of amodiaquine. The structure of amodiaquine and intermediate 
products were estabilished by MS and NMR spectroscopies. 
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Tong hgp chat N-axetyl-4-hydroxyanilin (2) 
1. MO DAU 

Theo thdng bdo chinh thirc cua Td chiirc siic 
khde the gioi (WHO) benh sdt ret dang lan Iran 
mgnh d chau Phi dan den su tir vong ciia hdng tri?u 
ngudi. Hien nay, cac nghien ciru cho thdy thudc ket 
hgp hai thdnh phdn amodiaquine 
hydrochloride/artesunate cho hieu qua dieu trj b?nh 
sdt ret cao vd ty 1? tdi phdt thdp hon so vdi viec 
diing rieng cdc don thudc thdnh phan [1-3]. Thudc 
phdi hgp hai thanh phan Amodiaquine va 
Artesunale dugc Td chirc Y te the gidi uu tien sir 
dyng trong cong cugc phdng chdng sdt ret tren todn 
thi gidi [4-6]. Trudc day chung tdi da cong bo quy 
trinh tdng hgp hgp chdt amodiaquine hydrochlorit lir 
4,7-dichloroquinoIin qua 3 giai dogn, uu diem cua 
phuang phdp nay la trdi qua it giai dogn nhung Igi 
cd nhuge diem Id tao ra mgt lugng nhd sdn pham 
phu khdng mong mudn do cd sy cgnh tranh cgng 
hgp nhdm dietylamin metylen vao vj tri octo cua 
nhdm amin trong phan ling dieu chi amodiaquin 
(hinh 1) [7]. De cdi tiln quy trinh ndy, chung tdi dy 
djnh trudc tien dua nhdm dietylamin metylen vao vj 
tri mong muon roi sau do se tong hgp amodiquin. 
Trong bai bdo ndy, chiing tdi thdng bao vl vi?c tdng 
hgp chat amodiaquin theo phuong phdp neu tren 
(hinh 2). 

2. THVC NGHIEM 

2.L Thiet bj, hoa chat 

Phd NMR dugc ghi tren may Bruker Avance 
500 MHz vdi TMS lam chat chudn ngi. Hoa chat 
tdng hgp dugc mua ciia hang Merck va Aldrich. 

Cho 50 mL anhydric axetic vdo trong binh cau 
250 mL cd chira 10,lg 4-amino phenol (0,093 moi). 
Hdn hgp phdn irng dugc dun hdi luu d 60-70''C 
trong 6h thi phdn img ket thiic. Hdn hgp phan img 
duoc dua vl nhi?t dg phong rdi Idm Ignh bang nudc 
dd thdy xuat hi?n tinh the. Lgc riia tinh the bang 
nudc cdt tren pheu Igc hut (3 ldn x 10 mL) thu diigrc 
chdt diacetate dudi dang tinh the hinh kim trang 
(15,6 g), hi^u xudt phdn irng dgt 86,9%. 

Tinh the hinh kim mdu U^ng, ' H - N M R (500 MHz, 
CDCI3) S (ppm): 2,16 (3H, s, H-10), 2,29 (3H, s, H-
8), 7,31 (1H, s, NH), 7,03 (2H, A,J= 8,5 Hz, H-3 + H-
5), 7,49 (2H, d, 7= 8,5 Hz, H-2 + H-6). 

Hda lan 11,3 g chat diaxetat (0,063 moi) bdng 
50 mL con trong binh cau 250 mL sau do nhd tir tu 
35 mL NaOH 2N (0,7 moi), hdn hgp phdn ling dugc 
dun hdi luu d 80-90''C. Sau 1 gid kilm tra phan ling 
thay chdt phdn iing da hit. Xii ly phan ung bang 
each nhd tir tir axit HCI d^c vao den mdi trudng 
axit, cd cgn dung mdi sau dd riia bdng nudc cat (3 
lan X 10 mL) thu dugc chat mdu xdm. Tinh che san 
pham bdng cgt silica gel (dudng kinh 2 cm, chieu 
ddi 40 cm vdi 15 g silica gel), h? dung moi 
w-hexan/axeton 1/1. Sdn phdm dugc kit tinh \f 
trong con thu dugc tinh thi trdng hong cd khoi 
lugng 7,63 g, hi?u xuat phdn ung d^t 86,3%. 

Tinh the hinh kim mdu trdng hong, diem nong 
chay 168-169''C. 'H-NMR (500 MHz, CDCI3) ^ppm): 
2,05 (3H, s, H-8), 6,71 (IH, t, J^ 9,0; 2,5 Hz, H-6), 
6,72 (IH, t, y = 9,0; 2,5 Hz, H-2), 7,22 (IH, t, 7= 9,0; 
3,0 Hz, H-3), 7,23 (IH, t, 7 = 9,0; 3,0 Hz, H-5). '̂ C-
NMR (CDCI3, 125 MHz) (J ppm: 23,5 (C-8), 115,3 
(C-2; 6), 122,3 (C-3; 5), 130,0 (C-4), 153,6 (C-l), 
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169,5(0-7). 

Tdng hgp chdt 3: Hda tan 1 g chat 2 (0,0066 moi) 
bang 10 mL cdn khan trong binh cau hai co 50 mL, 
sau dd them 5 mL (Et)2NH (0,0485 moi) va 7,3 g 
paraformaldehyt (0,243 moi). Hon hgp phan iing 
dugc dun hdi luu d nhiet dg 60-70"C. Sau 24 gid 
phdn ling ket thiic, trung hda hdn hgp phan irng 
bdng dung djch Na2C03 10% den mdi trudng kilm 
sau do chiet vdi dung moi EtOAc (3 ldn x JO mL). 
Cd can dich chiit EtOAc sau dd chay cgt Sephadex 
vdi dung mdi MeOH thu dugc chat 3 ket tinh dgng 
vd djnh hinh mau trang cd khdi lugng 0,615 g, dat 
hieu sudt 39,8%. 

Tinh the vd dinh hinh mdu trdng. diem ndng chdy 
114-115°C.'H-NMR (500 MHz. CDCI,)f5(ppm): 1,08 
(6H, t ,y= 6 Hz. H-11:13). 2.10 (3H, d.y= 4,5 Hz, H-
8), 2,60 (4H, q, J = 7,5 Hz, H-10; 12), 3,73 (2H, s, H-
9), 6,72 (IH, d,y= 8,5 Hz, H-6), 7,03 (IH, dd, J = 8,5; 
2,5 Hz, H-5). 7.18 (IH. s, NH). 7.30 (IH. d, J = 2,5 
Hz,H-3).''C-NMR(CDC!3. 125 MHz) 5 ppm: 11,2 
(C-11; 13), 24.3 (C-8), 46.3 (C-10; 12), 56,9 (C-9), 
116,1 (C- 6), 120,8 (C-2), 121,2 (C-5), 122,3 (C-3), 
129,3 (C-4), 155,3 (C-l), 168,1 (C-7). 

Tong hgp chat 4 Cho 2 g chat 3 (8,4 mmol) vdo 
binh cdu 250 mL sau dd cho tdc dyng vdi 20 mL 
dung djch axit HCI 3N d nhiet do 100-1 lO^C. Hdn 
hgp phdn img dugc dun hdi luu sau 2 gid thi ket 
thiic, xir ly phan irng bang each trung hda vol dung 
djch NaCOj 10% den mdi trudng kilm sau dd chiet 
vdi dung mdi EtOAc (3 ldn x lOO mL). Djch EtOAc 
dugc CO cgn dung mdi sau dd tinh che tren cdt 
sephadex 100% MeOH cho 1,4 g chdt 4 dudi dang 
chdt ldng dat hieu sudt 85,3%. 

'H-NMR (500 MHz, CDCb) 5(ppm): 1,10 (6H, t, 
y=7,0Hz,H-9; 11), 2,60 (4H, q, 7 = 7,5 Hz, H-10; 
12), 3,67 (2H, s, H-7), 6,37 (IH, d, 7 = 2,5 Hz, H-3), 
6,53 ( lH ,dd ,y -8 ,5 ; 2,5 Hz, H-5), 6,63 (IH, d, 7 -
8,5 Hz, H-6). 

Tdng hop amodiaquine (5): 1 g chdt 4 (0,005 moi) 
thu dugc tir phdn irng tren dugc hoa tan trong 20 mL 
etanol trong binh cdu 100 mL, sau do them 1,2 g 
chdt 4,7 dicloroquinolin (0,006 moi) vdo trong binh 
cdu. Hdn hgp phdn Orng dugc khudy deu vd dun d 
nhift do 80"C trong 24 gid. Dimg phdn irng, loai 
dung mdi dudi dp sudt gidm va tinh che tren cgt 
silica gel vdi he dung mdi CH2Cl2-MeOH cho 1,45 
g chdt 5, hi^u suat cua phdn ling la 81,7%. 

Tinh Ihl mau vdng nhgt, dnc 208-209''C; IR 
(KBr disc) v„,3x 3320, 2980, 1610, 1583, 1510,1394, 
1275, 1120, 1082, 883, 815 cm''; UV (MeOH) K,^ 
221, 254, 340 nm; ESIMS [M+Hf m/z: 356; 'H 
NMR (CDCI3 + CD3OD, 500 MHz): 8,28 (IH, d, J 
= 5,5 Hz, H-2), 8,13 (IH, d, 7 = 9,0 Hz, H-5), 7,84 
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(IH, d ,y=2 ,0 Hz, H-8), 7,40 ( IH,dd ,y= 2,0; 9,0 
Hz, H-6), 7,10 (IH, dd, J = 8,5; 2,2 Hz, H-6'), 6,99 
(IH, d, J = 2,2 Hz, H-2'), 6,82 (IH, d, J= 8,5 Hz, H-
5'), 6,61 (IH, d, y = 5,5 Hz, H-3), 3,79 (2H, s, CHj-
7'), 2,66 (4H, q,J= 7,0 Hz, CH2-8' va CH2-8"), 1,13 
(6H, t, y = 7,0 Hz, CH3-9' vd CH3-9"); '̂ C NMR 
(CDCIj + CD3OD, 125 MHz): 155,4 (C-4'), 150,5 
(C-2), 150,4 (C-4), 148,3 (C-9), 135,0 (C-7), 130,2 
(C-r), 126,3 (C-8), 129,9 (C-6; C-6'), 124,8 (C-2'), 
122,8 (C-3'), 122,4 (C-5), 117,3 (C-10), 100,2 (C-
3), 116.2 (C-5'), 56,1 (C-7'), 45,9 (C-8'; C-8"), 10,4 
(CH3-9';CHr9"). 

Tong ho'p muoi amodiaquin hydrochlorit (6): 
Hod tan 2 g amodiaquin sgch thu dugc trong ElOH, 
sau dd ldm Ignh bang hdn hgp muoi da den -10°C. 
Khi HCI dugc sue vao hdn hgp dung djch vd khudy 
deu bdng h? thong bep khuay tir. Khi HCI dugc syc 
licn tyc trong vdng 5 phiit cho tdi khi pH cua dung 
djch ~3-4. Dung djch tao mudi dugc deyen d-10°C 
trong 2 gid, sau dd ket tiia dugc Igc tren pheu lgc 
xdp vd rira 3 lan vdi EtOAc. San phdm dugc ket tinh 
lai trong etanol thu dugc 2,15 g sdn phdm 
amodiaquine hydroclorit (6), dat hieu sudt 90%. 

Tinh the mdu vang nhat, dnc 150-151°C; 'H 
NMR (D2O, 500 MHz): 8,22 (IH, d, 7 = 6,5 Hz, H-
2), 8,21 (IH, d , /=8 ,2Hz , H-5), 7,79(1H, br. s, H-
8), 7,63 (IH, br. d, J= 8,2 Hz, H-6), 7,39 (IH, br. s, 
H-2'), 7,38 (IH, br. d,J= 8,0 Hz, H-6'), 7,11 (IH, d, 
J= 8,0 Hz, H-5'), 6,76 (IH, d,J= 6,5 Hz, H-3), 4,31 
(2H, s, H-7'), 3,25 (4H, q, J = 6,5 Hz, CH2-8' vd 
CH2-8"), 1,34 (6H, t,J= 6,5 Hz, CH3-9' va CH3-9"). 

3. KET QUA VA THAO LUAN 

Trudc ddy, chung tdi da thuc hien viec tdng 
hgp amodiaquin hydroclorit tir 4,7-dicloroquinoIin 
qua 3 budc vdi hieu suat tdng vdo khodng 68-75%i 
[7]. Uu dilm Clia phuong phap trudc day la trai qua 
it giai doan, nhung nhuge dilm la trong qud trinh 
phdn ling tgo amodiaquin thi cd hinh thdnh 1 lugng 
sdn phdm phy 5a do cd sy canh tranh cgng hgp 
nhdm dietylamin metylen vao vj tri octo cua nhdm 
amin (hinh 1). 

Vdi muc tieu trdnh vifc tgo thanh sdn pham phy 
5a, chung tdi da nghien ciru phuong phap khac de 
tdng hgp amodiaquin, theo phuong phdp nay nhdm 
dietylamin metylen dugc dua chgn Igc vi tri vao nhan 
4-aminophenol, sau dd se phan ung vdi 4,7-
dicloroquin de tgo thdnh amodiaquin. Trudc tien, 
nhdm amin cua hgp chdt 4-aminophenoI dugc bdo ve 
bdng nhdm axetyl tao thanh 7^-axetyl-4-
hydroxyanilin (2). Hgp chat 4-aminophenol cho tac 
dung vdi anhydric axetic (exces) d 60-70°C cho hgp 
chat diacetat, logi 1 nhdm axetat bdng NaOH 2 N thu 
dugc chdt 2 vdi hieu sudt long Id 75%. 
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Trong qud trinh thyc hifn phdn iing ndy, chimg 
toi cung da thir cho tac dyng vdi 1-1,5 duang lugng 
anhydric axetic vdi myc dich thu dugc hgp chat 2 
qua 1 budc nhung hifu suat ciia phdn irng rat thap. 
Viec chuyin hda nhdm amin thdnh nhdm the amil 
da tgo thuan Igi djnh huong cho phdn iing alkyl hda 
vdo vi tri octo so vdi nhdm 011, do nhdm amit cung 
djnh hudng cho vice alkyl hda vdo vi tri meta cua 
nd. Chimg tdi dd thir 03 logi dung mdi (EtOH, 
CHCI3, toluen), thyc hifn phdn irng d cdc nhift dg 
40-50T, 60-70^, 80-90°C, 100-1 lOT vd ti If hon 
hgp tdc nhan EtjNH/HCHO: 1/5. l/I; 2/1, 3/1, kcl 
qua cho Ihay dung mdi sir dyng Id ElOIl, nhift dg 

Nghien cuu quy trinh long hgp... 

80-90"C vd ti If hon hgp tdc nhan Et2NH/HCH0; 
2/1 cho hifu suat phan iing cao nhat thu dugc chat 3 
la 65,4%. Thay doi dilu kifn phan ling vdi ti If tdc 
nhdn (Et)2NH/HCH0, dung mdi vd nhift dg khac 
nhau theo bdng 1. Thiiy phdn logi bd nhdm axetyl 
ciia hgp chat trung gian 3 trong mdi trudng axit thu 
dugc hgp chat trung gian 4 vdi hifu sudt cua phan 
ling Id 85,4%. Phdn irng giua hgp chat 4 va 4,7-
dicloroquinolin tgo thdnh sdn pham amodiaquin, hifu 
suat cua phdn irng dgt 81,6%. Cudi ciing 
amodiaquine dugc muoi hod vdi HCI tao san pham 
amodiaquine hydroclorit vdi hifu sudt la 90% 
(hinh 2). 

ll "•] 'I 4-Aminophcnol 

Cl 

4,7-D ich loroq 11 incline 

N 
HCI 

4-(4'-hydroxyanilino) 
-7-chloroquinoline 

Hmh I: Quy trinh tdng hgp amodiaquine hydroclorit qua 3 giai doan tir 4,7-dicloroquinolin 

Bdng 1: Dilu kifn phan irng tdng hgp chdt 3 

I T 

1 

2 

3 

4 

5 

6 

7 

8 

N-AcetyI-4-
hydroxyaniline (2) 

l g 
(0,0066 moi) 

l g 
(0,0066 moi) 

l g 
(0,0066 moi) 

l g 
(0,0066 moi) 

l g 
(0,0066 moi) 

l g 
(0,0066 moi) 

l g 
(0,0066 moi) 

l g 
(0,0066 moi) 

(Et)2NH 

5 ml 

(0,0485 moi) 

5 ml 

(0,0485 moi) 

10 ml 

(0,097 moi) 

IS ml 

(0,146 moi) 

5 ml 

(0,0485 moi) 

10ml 

(0,097 moi) 

10 ml 

(0,097 moi) 

10 ml 

(0,097 moi) 

PFA 

7,3 g 
(0,243 moi) 

1,46 g 
(0,0485 moi) 

1,46 g 
(0,0485 moi) 

1,46 g 
(0,0485 moi) 

7,3 g 

(0,243 moi) 

1,46 g 
(0,0485 moi) 

1,46 g 
(0,0485 moi) 

1,46 g 
(0,0485 moi) 

Dung 
moi 

EtOH 
khan 

EtOH 
khan 

EtOH 
khan 

EtOH 
khan 

EtOH 
khan 

CHCI3 

CHCI3 

Toluen 

Thai gian, 
nhi|t do 

24h, 

60-70°C 

4h30', 

80-90''C 

4h30', 

80-90°C 

4h30', 

80-90°C 

4h30', 

80-90°C 

6h, 

40-S0°C 

6h, 

50-60°C 

5h, 

100-110°C 

San 
pham 3 

615 mg 

830 mg 

1,02 g 

926 mg 

920 mg 

800 mg 

820 mg 

840 mg 

Hi«u 
suit, % 

39,8 

53,3 

65,4 

59,5 

59 

51,3 

52,6 

54 
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N "" Cl ̂  
r 

Amodiaquine 
- hydrochloride (6) 

' Amodiaqimii; (5) 
4 

Hinh 2: Quy trinh tdng hgp amodiaquine hydroclorit bdng phuong phdp mdi 

4. KET LUAN 

Da tdng hgp thdnh cdng amodiaquin 
hydrochlorit tir 4-aminophenoI qua 6 budc vdi hifu 
sudt tdng Id 42.1%. So sdnh vdi phucmg phdp trudc 
day, chiing tdi nhdn thdy rdng phuang phap nay 
khdng hifu qua bang phuang phap trudc vi hifu 
sudt tgo san pham trung gian 3 khdng cao (65.4%). 
Cdng trinh nghien ciiu nay khang djnh quy trinh 1 la 
tdi uu cho viec sdn suat amodiaquine hydroclorid d 
quy md cdng nghiep. 

Loi cam on; Cdng trinh ndy duac thirc hi^n trong 
khudn khd de tai cdp Nhd nirdc thudc Chuang irinh 
nghien ciru khoa hgc cdng nghe Irgng diem quoc gia 
phdt trien cdng nghiep hod duac den ndm 2020, md 
sdCNHD.DT.023/10-11. 
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