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Abstract

Amodiaquine (s one of main drugs in the new global straicgy of combination therapies for the control of malara.
The diaquine/artcsunate combination drug has been recommended by WHO to use for the treatment of malaria
Previously. we have synthesized the diaquine from 4,7-dichloroguinoline in 3 steps. In continuation of our research,
herein, we describe another method for the synthesis of amodiaquine. The structure of amodiaquine and intermediate

products were estabilished by MS and NMR spectroscopies.
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Téng hop chit N-axctyl-4-hydroxyanilin (2)
1. MO BAU
Cho 50 mL anhydric axctic vao trong binh ciu

Theo thong bao chinh thirc cua To chire sic 250 mL ¢6 chira 10,1g 4-amino phenol (0,093 mol).
khoe thé gidi (WHO) bénh sbtL rét dang lan tran  Hén hgp phan dng duge dun héi luu & 60-70°C
manh & chau Phi dan dén sy ur vong cila hang triéu  trong 6h lhl phan img két thic. Hén hgp phan img
ngudi. Hién nay, cic nghién ciu cho thay thuée két  duoc dua ve nhi¢t d6 phong roi [am lanh bang nuge
hop hai thanh phan amodiaquine  da lhay xudt hién tinh thé. Loc rira tinh thé bing
h)7drocltloride/ar1esunale cho hiéu qua didu trj bénh  nude ce trén phéu loc hut (3 lan x 10 mL) thu duge
Ot rét cao va ty 1§ 1ai phat thip hon so véi viée  chit diacetate dudi dang tinh thé hinh kim tring
dl]ng rigng cac don thudc thanh phin [1-3]. Thuoe (15,6 g), higu xudt phan img dat 86.9%.
phéi hep hai thanh phan Amodiaquine  va Tinh thé hinh kim mau tring, 'H-NMR (500 MHz,
Antesunate duge Té chirc Y té thé gioi wu tién s CDCly) 3 (ppm): 2,16 (3H, s, H-10), 2,29 GH, s, H-
dyng trong cong cude phong chdng sot rét teén toan  8), 7,31 (1H, s, NH), 7,03 (2H, d, J = 8,5 Hz, H-3 +H-
thé giti [4-6]. Trude day ching 161 da cong bb quy  5), 7,49 (2H,d,J=8,5 Hz, -2 + H6).
trinh téng hop hgp chat amodiaquine hydrochlorit tr Hoatan 11,3 g chal diaxetat (0,063 mol) bing
4,7-dichloroquinolin qua 3 giai doan, uu diém cia 50 mL con trong binh cau 250 mL sau dé nho tir tr
phuong phap nay la trai qua it giai doan nhung Ial 35 mL NaOH 2N (0,7 mol), hén hop phan img duge
¢6 nhuoe diém la 1ao ra mot lugng nho san phdm  dun héi luu & 80-90°C. Sau | 2i kiém tra phan g
phu khéng mong muon do cé sy canh tranh cong  thay chét phan img da hét. Xir ty phan img bing
hep nhém dictylamin metylen vao V| tri octo cia  cach nho tir tir axit HCI dac vio dén moi lruong
nhém amin trong phan img diéu ché amodiaquin  axil, ¢6 can dung mbi sau dé rira bing nudc cal &)
(hinh 1) [7]. Dé cai tién quy trinh nay, ching 16i dy lan x 10 mL) thu dugc chit mau xam. Tinh ché san
dinh trudce llen dua nhom dlelylamm metylen véo vj pham béng cft silica gel (dwomg kinh 2 cm, chiéu
tri mong muén i sau do s& tdng hop amodiquin.  dai 40 cm véi 15 g silica gel), hé dung mbi
Trong bai bio nay, ching 16i théng bao vé viéc tong  n- hexan/axe(on 1/1. San pham duge két tinh ki
hop chit amodiaquin theo phuong phap néu trén trong cdn thu duge unh thé trang hong cb khéi

(hinh 2). luong, 7,63 g, hiéu xuit phan img dat 86,3%.
) Tinh the hinh kim mau tring hong, diém nong
2. THYC NGHIEM chay 168-169°C. "H-NMR (500 MHz, CDCl;) &(ppm):
" . 2,05 (3H, s, H-8), 6,71 (1H,t, J=9,0; 2,5 Hz, H),
2.1. Thict bj, ho4 chat 6,72 (1H, t, J= 9,0; 2,5 Hz, H-2), 7,22 (1H, , /=90

. i
Phé NMR duge ghi trén méy Bruker Avance >0 Hz 1:3), 723 (IR, £, J = 9,0, 3,0 Rz, 1-5).
500 MHz voi TMS Iam chit chuin ndi. Hod chgt ~ NMR (CDCh, 125 MHz) & ppm: 23,5 (C-8), 1153
16ng hgp duge mua cia hing Merck va Aldrich. (C-2; 6), 122,3 (C-3; $), 130,0 (C-4), 153,6 (C-1»
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169.5 (C-7).

Tong hop cha( 3:Hoatan | g chal 2 (0.0066 mol)
bang 10 mL cén khan trong binh cu hai ¢ 50 mL,
sau d6 thém S mL (Et),NH (0.0485 mol) va 7,3 g
paraformaldehyt (0,243 mol). Han hop phan \mg
duge dun hoi luu & nhiét dé 60-70°C. Sau 24 gm
phan img két thic, trung hoa hdn I\op phan ung
bing dung dich Na,CO: 10% dén mdi truomg kiém
sau do chiét véi dung méi EtOAc (3 1an x 10 mL).
C6 can dich chiét EXOAc sau do chay ct Sephadex
vai dung méi MeOH thu duge chat 3 két tinh dang
vo dmh hinh méu teding cd khéi lugng 0.615 g. dat
hiéu sudt 39.8%.

Tinh thé v& dinh hinh mau (rang. diém néng chay
114-115°C. "H-NMR (500 M1z, CDCly) d(ppm): 1,08
(6H.1,J=6Hz H-11:13). 210 (3H,d. J=4,5 Hz, H-
8). 2,60 (4H. q, J = 7.5 Hz. H-10: 12). 3,73 (2H, s, H-
9),6,72 (1H.d, J =85 Hz H-6). 7.03 (IH, dd. /= 8,5:
2,5 Hz, H-5). 7.18 (1H. s. NH). 730 (1H. d. J = 2.5
Hz, H-3). "C-NMR (CDClj, 125 MHz) & 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-1), 168,1 (C-7).

Téng hop chit 4 Cho 2 g chit 3 (8.4 mmol) vio
binh cdu 250 mL sau d6 cho tac dung vai 20 mL
dung dich axit HCI 3N & nhiét d6 100-110°C. Hén
hop phan mg dugc dun hdi luu sau 2 gio thi két
thie, xir ly phan img bing cach trung hoa voi dung
dich NaCO; 10% dén méi truong kiém sau dé chiét
v&i dung méi EtOAc (3 1an x 100 mL). Dich E10Ac
duge ¢ can dung mdi sau do tinh ché rén cot
sephadex 100% MeOH cho 1,4 g chit 4 dudi dang
chat 1ong dat hiéu suit 85,3%.

'"H-NMR (500 MHz, CDCly) &(ppm): 1,10 (6H, 1,
J =170 Hz, H9; 11), 2,60 (4H, q, J = 7,5 Hz, H-10;
12), 3,67 (2H, s, H-7), 6,37 (1H, d, J = 2,5 Hz, H-3),
6,53 (1H, dd, J = 8.5; 2,5 Hz, H-5), 6,63 (1H, d, J =
8,5 Hz, H-6).

Téng hop amodiaguine (5): ) g chat 4 (0,005 mol)
thu duoc tir phan éng trén dugc hod tan rong 20 mL
etanol trong binh cau 100 mL, sau d6 thém 1,2 g
chit 4,7 dicloroquinolin (0,006 mol) vao trong binh
cdu. Han hop phan ng dugc khudy déu va dun &
nhiét d§ 80°C trong 24 gid. Dimg phan iog, logi
dung méi dudi 4p sult giam v& tinh ché trén cot
silica gel véi hé dung mdi CH,Clh-MeOH cho 1,45
gchdts, higu suit cua phan img 12 81,7%.

Tinh thé mau vang nhat, dnc 208-209°C; IR
(KBr disc) vy 3320, 2980, 1610, 1583, 1510, 1394,
1275, 1120, 1082, 883, 815 cm"; UV (MeOH) Aax
221, 254, 340 nm; ESIMS [M+H]" m/z: 356; 'H
NMR (CDCl; + CD;OD, 500 MHz): 8,28 (1H, d, J
=5,5 Hz, H-2), 8,13 (I1H, d, J = 9,0 Hz, H-5), 7,84
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(IH, d, J = 2.0 Hz, H-8), 7,40 (1H, dd, J = 2,0; 9,0
Hz, H-6). 7,10 (1H, dd, J = 8,5; 2,2 Hz, H-6"), 6,99
(1H,d,J=2,2 Hz, H-2'), 6,82 (1H, d, J = 8,5 Hz, H-
5, 6,61 (1H. d, J= 5,5 Hz, H-3), 3,79 (2H, s, CHy-
7), 2,66 (4H, q,J = 7,0 Hz, CH,-8' va CH,-8"), 1,13
(6H. t, J = 7,0 Hz, CH,-9" va CH;-9"); >)C NMR
(CDCly + CD;0D, 125 MHz): 1554 (C-4), 150,5
(C-2). 150,4 (C-4), 148,3 (C-9), 135,0 (C-7), 130,2
(C-1'. 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
(CH\-9'; CHy-9").

T5ng hop mudi amodiaquin hydrochlorit (6):
Hoa tan 2 g amodiaquin sach thu dum: lrong EtOH,
sau do 1am lanh bang hdn hgp mudi da dén -10°C.
Khi HC! dugc suc vao hén hop dung dich va khuay
déu biing hé théng bép khudy tir. Khi HCI dugc suc
lién wic trong vong 5 phat cho 16i khi pH cta dung
dich ~ 3-4, Dung dich tao mudi duge dé yén & -10°C
lrong 2 gio, sau d6 két tha duge loc trén pheu loc
xOp va rira 3 1an véi EtOAc. San pham dugc két tinh
lai trong etanol thu dugc 2,15 g san pham
amodiaquine hydrcclorll (6), dat hiéu suit 90%.

Tinh thé mau vang nhat, dnc 150-151°C; 'H
NMR (D0, 500 MHz): 8,22 (1H, d, J = 6,5 Hz, H-
2), 8,21 (1H, d, J= 82 Hz, H-5), 7,79 (IH, br. s, H-
8), 7,63 (1H, br. d, J = 8,2 Hz, H-6), 7,39 (1H, br. s,
H-2"), 7,38 (1H, br. d, J = 8,0 Hz, H-6’), 7,11 (1H, d,
J=8,0 Hz, H-5), 6,76 (1H, d, J = 6,5 Hz, H-3), 4,31
(2H, s, H-7"), 325 (4H, q, J = 6,5 Hz, CH,-8' va
CH,-8"), 1,34 (6H, t, J = 6,5 Hz, CHy-9’ va CH3-9™).

3.KET QUA VA THAO LUAN

Trude diy, ching 161 da thuc hién viéc 16ng
hep amodiaquin hydroclorit tir 4,7-dicloroquinolin
qua 3 budc voi higu sudt 1dng vao khoang 68-75%
[7]. Uu diém cia phuong phap truée day 1a trai qua
it giai doan, ohung nhugc diém la trong qua trinh
phan ing tao amodiaquin thi ¢6 hinh thanh | lugng
san pl\ém phy 5a do c6 sy canh tranh cong hop
nhém dietylamin metylen vao vi tri octo cia nhém
amin (hinh 1),

V&i muc tiéu tranh viée tao thanh san phz"\m phy
Sa, ching 16i da nghién ciu phuong phip khac dé
16ng hop amodiaquin, theo phuong phap nay nhém
dietylamin metylen dugc dua chon loc vi tri vao nhan
4-aminophenol, sau d6 sé phan (mg v&i 4.7-
dicloroquin dé ta0 thanh amodiaquin. Truéc tién,
nhém amin cua hop chat 4-aminophenol dugc bio vé
bing nhém  axetyl tao  thanh  N-axetyl-4-
hydroxyanilin (2). Hop chit 4-aminophenol cho tac
dung Vi anhydric axetic (exces) & 60-70°C cho hgp
chit diacetat, loai | nhém axetat bing NaOH 2 N thu
duge chit 2 véi hi¢u sudt 1dng 12 75%.
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Trong qua trinh thye hign phan ing ndy, ching
161 cing da thi cho téc dung véi 1-1.5 duong Iugmg
anhydric axetic vdi myc dlch thu dugc h(yp chat 2
qua | budc nhung hi¢u sudl cua phan ing rat IInp
Viée chuyén héa nhém amin thanh nhém 1hé amit
da tao thugn lgi dinh huéng cho phan imy alkyl héa
vao vi tri octo so vai nhém O11, do nhém amit ciing
dinh hudng cho vice alkyl héa vao vi tri meta cua
né. Chimg 16i da thr 03 logi dung mdi (COII,
CHCl;, toluen). thyre hign phan Ung & cdc nhigt do
40-50°C, 60-70°C, 80-90°C. 100-110°C va i I¢ hon
hop tac nwhan EGNH/AICHO: 1/5, 1/1; 2/1, 371, két
qua cho thay dung mdi sir dung 12 ElOlI nhi¢t do

OH
Cl
1IN 4
) 4-Aminophenol EIZMI
J " Y
a N P
HCI 2N ol & N

HCl
444"-hydroxyanilino)
-7-chloroquinoline

4.7-Dichloroquinoline

HCIIO

Nghién cieu quy trinh tong hop...

80-90°C va U Ie hén hop tac nhan EIZNH/HCHO
2/1 cho higu suat phan ung cao nhit thu dugc chat3
la 65,4%. Thay doi didu kign phan {ng vai ti 1§ tc
nhan (Et),;NH/HCHO, dung mdi va nhi¢t d¢ khic
nhau theo bbng 1. Thiy phan loai bo nhém axetyl
coa hop chat lrung gian 3 lron;, méi trudmg axit thy
duge hop chat trung gian 4 vdi higu suat ciia phin
ung 13 85.4%. Phén dng gitra hqp chdt 4 va 47
dlcloroqnmolln tao thanh san pham amod:aquln higu
sudl cua phan ung dat  81,6%. Cudi ciing
amodiaquine duge mudi hoa v&i HC! tao san pham
amodiaquine hydroclorit vai higu svat la 90%

(hinh 2).
/Q/OH

San pham phy (5a)

@;0“«
o

Amodlaqumc (5)

HCI
0°C

Amodiaquine
hydrochloride (6)

Hinh I Quy trinh tdng hyp amodiaquine hydroclorit qua 3 giai doan tir 4,7-dicloroquinolin

Bang J: Didu kién phan (g 1dng hop chat 3

N-Acetyl-4- Dun Thot gi Sa Higu

T yh E1),NH g gian, van '¢

hydroxyaniline (2) (E0: PFA méi nhiét dd pham 3 | suat, %

1 lg 5ml 73g EtOH 24h, 615mg | 398
(0,0066 mol) (0,0485 mol) | (0,243 mol) | khan 60-70°C

) lg Sml 1,46 ¢ EtOH 4h30°, 830mg | 533
(0,0066 moly (0,0485 mol) | (0,0485 mol) | khan 80-90°C

3 g 10 ml 146 g EtOH 307, 1.02g | 654
(0,0066 mol) (0,097 moly | (0,0485 mol) | khan 80-90°C

4 g 15 ml 146 g EIOH 4h30", 926mg | 595
(0,0066 mol) (0,146 mol) | (0,0485mol) | khan 80-90°C

s g sml 123g EtOH 4h30°, |920mg| 59
(0,0066 mol) (0,0485 mol) | (0,243 mol) | khan 80-90°C

6 lg 10ml 146 g CHCly 6h, 800 mg | 51,3
(0,0066 mol) (0,007 mol) | (0,0485 mol) 40-50°C

; g 10 m! 146 g CHCly 6h, 820mg | 526
(0,0066 mol) (0,097 mot) | (0,0485 mol) 50-60°C

8 Ig 10 ml 1,46 g Toluen Sh, 840 mg 54
(0,0066 mol) (0,097 mol) | (0,0485 mol) 100-110°C
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1 Ac,0 ENH

N, 2NaoH HN\fo
1

2

N’\cu’:::

E(OH.80 90 °C C!

HCHO

NH,
Hinl 2
4. KET LUAN

Di téng hop thanh cong amodiaquin
hydrochlorit tir 4-aminophenol qua 6 budc véi hi¢u
suat 1ong 1a 42.1%. So sanh vdi phuong phap trude
day, ching 151 nhan thay ring phuwong phap nay
khéng hiéu qua bing phuong phip truee vi higu
suit 120 san pham trung gian 3 khong cao (65.4%).
Cong trinh nghién ciru nay khang dinh quy trinh 1 la
16i wu cho viée san sudt amodiaquine liydroclorid &
quy md cdng nghicp.

Loi cam on: Cong trinh nay diroc thirc hign trong
khuon khé dé 1i cap Nha wmede thuge Chueomg trinh
nghién ciru khoa hoc cong nghé trong diém quéc gia
phat trién cong nghiép hod dioc dén ném 2020, ma
56 CNHD.DT.023/10-11.
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