Tap chi Khoa hoc va Céng nghé 50 (1) (2012) 39-44

NGHIEN CUU QUY TRINH TONG HQP HQP CHAT
4,7-DICHLOROQUINOLINE

Nguyén Vin Hing', Pham Vin Cuong, Poan Thi Mai Hwong, Trin Vin Hiéu,
Phi Thi Pao, Chau Van Minh

Vién Héa sinh bién, Vién Khoa hoc va Cong nghé Viét Nam
*Email: hungnv@ich.vast.ac.vn
Dén Toa soan ngay: 10/5/2011; Chap nhan ding ngay: 12/4/2012

TOM TAT

4,7-dichloroquinoline 1a hop chat trung gian chia khod dé tong hop thubc chita bénh sét rét
amodiquine. Phuong phap tong hop hop chit nay tir 3-chloroaniline va ethyl
ethoxymethylenemalonate duoc tién hanh véi cic diéu kién phan tng khéc nhau. Cau tric hod
hoc ctia hop chit nay va tit ca cdc hop chét trung gian khéc duoc xdc dinh bang cdc dir liéu cua
phd cong hudng tir hat nhan va cac phuong phap hod 1f khc.

Tir khod. 4,7-dichloroquinoline, tién chat, thudc diéu tri sot rét.

1. MO PAU

S6t rét 12 mot loai bénh phit sinh boi céc ki sinh tring Plasmodium trong d6 mudi 12 tic
nhan lam 14y lan va phit tdn ki sinh tring s6t rét. Theo thong ké ciia to chirc Y té thé gidi, sot rét
1a 1 trong 3 cin bénh nghiém trong tai chau Phi va 12 nguyén nhan chu yéu dan dén tir vong cua
hang triéu con nguoi tai chau lyc nay. Thubc amodiaquine da duoc sir dung rong rai dé dleu tri
bénh st rét tir dau nhiing nam 50 cua thé ki trudc [1 - 4]. Tuy nhién thudc nay c6 mot s0 tac
dung phu khong mong muon Dé khic phyc tic dung phu va tang hiéu qua diéu tri, cdc nghién
clru gan day da chi ra rang khi sir dung amodiaquine két hop véi 1 thude chong sOt rét khéc thi
hiéu qua diéu tri ting 1én o rét va giam duoc tic dung phu cia cic don thudc gay ra [5 - 8]. Pac
biét thudc két hop 2 thanh phan 1a amodiaquine va artesunate cho hiéu qua cao nhét khi dugc thir
nghiém trén 1am sang va dugc T6 chirc Y té thé gidi wu tién st dung trong cong cudc phong
chéng sot rét trén toan thé gidi [9 - 11]. 4,7-dichloroquinoline (1) 1a hop chat chia khod trung
gian quan trong trong qua trinh tong hop ra thuéc amodiaquine theo céc phuong phap khac nhau
[12 - 14]. Hop chat nay dia dwoc Roland J. R. va cong su tong hop tir ethyl
ethoxymethylenemalonate (2) va 3-chloroaniline (3) qua 5 giai doan [15]. Trong bai bdo nay,
ching t61 nghién clru cai tién quy trinh tong hop chat 4,7- -dichloroquinoline (1) qua 4 giai doan
nham rit ngan thoi gian thyc hién phan tng va nang cao hi¢u qua kinh té.

2. THU'C NGHIEM

2.1. Thiét bi, hoa chit
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~ Pho NMR duoc ghi trén mdy Bruker Avance 500 MHz v6i TMS lam chat chuén noi. Hod
chat dung cho tong hop hitu co dugc mua cia hang Merck va Aldrich.

2.2. Toéng hop chit ethyl 7-chloro-4-hydroxyquinoline-3-carboxylate (4)

Cho 3-chloroaniline (2) (1,27 g ; 0,01 mol) va ethyl ethoxymethylenemalonate (3) (2,16 g;
0,01 mol) vao binh cau déy tron c6 lap sinh han hoi luu. Sau d6 cho thém 10 Im tetraglyme vao
trong binh phéan tng, khuay va dun néng & 220 °C. Kiém tra phan (mg bang sic ki ban mong, sau
4 gid phan tng duoc dwa vé nhiét d6 phong, sau dé cho thém nudc dd. Phan chét rin duoc loc,
rira v6i n-hexane, sau d6 1am kho thu duogc 2,1 g chit ethyl 7-chloro-4-hydroxyquinoline-3-
carboxylate (4). San pham chat 4 dugc sir dung ngay cho phan tng tiép theo.
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So'do 1. Quy trinh tong hop 4,7-dichloroquine

Thuc hién phan Gng trén trong cac di€u kién khac nhau, két qua va hi¢u suat cua phan tng
duoc néu trong bang sau:

ethyl Thoi Khoi Hi¢
TT |3-chloroaniline y Tetraglyme . lugng san iy
ethoxymethylenemalonate gian 2 suat
pham 4
1,27 ¢ I 21g [835%
1 (0.01mol) 2,16 g (0,01 mol) 10 ml 4 gio
12,7 ¢g . 22g |871,5%
2 21,6 g (0,1 mol) 50 ml 1,5 gio
(0,1 mol)
12,7 ¢ ] 236g | 94 %
3 23,8 g (0,11 mol) 50 ml 1,5 gio
(0,1 mol)
4 127 g (1 mol) 238 g (1,1 mol) 100 ml 1,5gi0| 238g |94,6%

2.3. Phan ting tao chit 7-chloro-4-hydroxy-3-quinoline carboxylic acid (5)
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Cho 2 g chit 4 (0,008 mol) va 20 mL EtOH vao binh cau ddy tron dung tich 250 mL c6 lap
sinh han hdi Iuu. Sau d6 cho thém 50 mL NaOH 20 % vao trong binh phan tmg, khudy va dun
néng & 80 °C trong 1 gid. Hon hop phan tng dwoc lam lanh r6i thém axit HCI 36 % dun tlep
trong 15 phiit 80 °C. Sau khi két thic phan g dé ngudi rdi loc va rira nhiéu 1an voi nudc, ket
tinh trong EtOH thu duoc 1,72 g chit 5 dudi dang tinh thé hinh kim mau tring, dat hiéu suat
96 %.

'"H NMR (DMSO-dy) d 11,76 (1H, br), 8,06 (1H, d, J = 8,8 Hz), 7.92 (1H, d, J = 7,1 Hz), 7,57
(1H, s), 7.31 (1H, d, J = 7,3 Hz), 7.04 (1H, d, J = 6,8 Hz); °C NMR (DMSO0-d6) 176,3; 145,2;
139,9; 136,2; 127,3; 124.,4; 123,4; 117.,4; 109,3.

2.4. Phan ung tao chit 7-chloro-4-hydroxyquinoline 6

Cho 1,72 g (7,68 mmol) chit 5 thu dwoc & trén vao binh cu déy tron dung tich 100 mL ¢6
lap sinh han hdi lwu. Sau d6 cho thém 20 ml tetraglyme vao trong binh phan tng, khuay va dun
néng & 220 °C trong 1,5 gio. Kiém tra phan tng bang sic ki 16p mong, sau 1,5 g0 dung phan
g dé ngudi vé nhié¢t do phong va thém nudce dé vao hdn hop phan Gng. Phan chit ran duoc loc,
rira voi n-hexane, sdy kho thu dwoc 1,18 g chét 6 dudi dang chét rin mau vang nhat, dat hiéu
suét 86%.

'H NMR (500 MHz, DMSO-d,): 11,89 (br,s, 1H, OH), 8,09 (d, J = 8,5 Hz, 1H), 7,98 (d,
J =8,5Hz, 1H), 7,65 (s, 1H), 7,28 (d, J = 8,5 Hz, 1H), 6,12 (d, J = 8,5 Hz), 1H); °C NMR (125
MHz, DMSO-de): 177,2; 140,9; 139,9; 137,5; 128,5; 124,6; 123,4; 118,6; 109,2.

2.5. Phan tng tao chit 4,7-dichloroquinoline (1)

Sir dung tac nhan SOCl,: Cho 1 g chat 6 (5,57 mmols) va 10 ml DMF vao binh cau ddy
tron dung tich 100 ml c6 lép sinh han hoi luu. Sau d6 nhé thionyl clorua (5 mL; 68,9 mmol) vao
trong binh phan tng, khuay va dun néng & 70 °C trong 1,5 gi. Hon hop phan tng duoc loai
dung méi dudi 4p suét giam roi két tinh trong n-hexan thu dwoc 0,87 g chat 1 dudi dang chét rén
mau vang nhat, dat hi¢u suét 80 %.

'H NMR (CDCls, 500 MHz): 8,78 (d, J = 4,5 Hz, 1H), 8,19 (d, J = 9,0 Hz, 1H), 8,15 (d,
J =2,0 Hz, 1H), 7,61 (dd, J=2,0 v4 9,0 Hz, 1H), 7,50 (d, J = 5,0 Hz, 1H); "C NMR (CDCl;, 125
MHz): 150,8; 149,3; 142,9; 136,7; 128,8; 128,6; 125,6; 125,1; 122,4.

Su’ dung tac nhan POCI;: Cho 1 g chét 6 (5,57 mmol) va 6 ml POCl; (67,3 mmol) vao
binh cau ddy tron dung tich 50 mL c6 lap sinh han ho6i lwu. Hon hop phan imng duoc khuay va
dun néng ¢ 80 °C trong 1 gio. Sau khi dé nguodi, rot hdn hop phan tig 1én phéu chiét, rira bang
ete 2 14n rdi cho thém 10 mL HCI 1M vao pheu chiét. Dich nuéc dugc cho vao binh nén lam
lanh béng da r61 dugc trung hoa voi dung dich NaOH 10 % cho chat két tia mau vang nhat. Loc
chat két ta rdi rra nhiéu lan voi nudce, lam kho thu duge 0,993 g chat 4,7- -dichloroquinoline (1)
dudi dang chét rin mau tring, dat hiéu suat 90 %. Phé "H NMR ctia san pham hoan toan tring
hop vé6i chat 1 ¢ trén.

St dung tac nhan PCls: Cho 1g chét 6 (5,57 mmol) va 14 g PCls (67,1 mmol) vao binh
cdu ddy tron dung tich 50 mL c6 lap sinh han hdi luu. Hon hop phan tng duoc khudy va dun
néng & 80° C trong 1 gio. Sau khi dé ngudi, rét hdn hop phan mg 1én phéu chiét, rira bang ete
2 14n r6i cho thém 10 mL HCI 1 M vao phéu chiét. Dich nudc duoc cho vao binh nén lam lanh
bang d4 rdi dwoc trung hoa véi dung dich NaOH 10 % cho chit két tia mau tring. Loc chat két
tha rdi rira nhidu 1an véi nudc, 1am khé thu duge 0,96 g chat 4,7-dichloroquinoline (1) dudi dang
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chat ran mau trang, dat hiéu suat 87 %. Pho "H NMR ctia san pham hoan toan tring hgp voi chat
1 ¢ teén.

3. KET QUA VA THAO LUAN
3.1. Tong hop hop chit 4 theo huéng gdp 2 giai doan trong 1 phan img

Roland J. R. va cong sy da tién hanh nghién ctru didu ché hop chit trung gian 4 tir nguyén
liéu dau 1a 3-chloroaniline (2) qua 2 budc [15]. Chiing toi nghién ctru qua trinh diéu ché chat 4
tir chat 2 thong qua 1 phan tng, cu thé 1a gop 2 phan Ung dau tién thanh 1 phan ung kiéu “2
trong 1” nham riit ngan thot gian thyc hién phan tng dé nang cao hiéu qua kinh té. Thyc chat
viéc dong vong hop chét 3a dé tao thanh hop chét 4 duogc thuc hién do sy tdc dong cta nhiét do.
Do viy, c¢6 thé thuc hién phan ung cta hop chit 2 va 3 tai nhiét do 220 °C. San pham 3a tao
thanh ngay 1ap tirec dugc déng vong cho san pham 4. Diéu nay sé& rit ngan thoi gian phan (mg va
tranh chi phi khong can thiét trong viéc xur ly phan trng tao hop chat trung gian 3a. Sau khi thuc
hién phan tng cai tién & mot s6 diéu kién khic nhau, ching t6i da thuc hién thanh céng qui trinh
tong hop hop chét ethyl 7-chloro-4-hydroxyquinoline-3-carboxylate (4) bang cach gop 2 phan
(g d4u tién thanh 1 phan tng kiéu “2 trong 17 voi hidu suat phan tmg cao nhat 12 94,6 %.

EtOOC~_-COOEt H
/@\ EtOOC\[COOEt 290 9C /@\ j/ ‘< COOEt
Cl NH, + lOEt tetraglyme cl N~
2 3 3a 4

Sordo 2. Tong hop hop chit 4 bing phan g “2 trong 17
3.2. Tong hop chit 1 tir chit 4

Chat 4 dugc loai nhém ethyl cho chat 5 v6i hidu suat 96 %. Loai nhom COOH cua 5 bang
tetraglyme & 220 °C trong 1,5 gio thu dugc chat 6 véi hiu sudt 86 %. Trong phan tng cudi ciing
tao san pham 4,7- dichloroquinoline (1), ching tdi nghién ctru sir dung céc tic nhan chloro hoa
khic nhau v6i muc dich rit ngan thoi gian va ting higu sudt phan tng. Trong qué trinh nay,
ching t6i da sir dung thur 03 tdc nhin khic nhau 1a SOCl,, POCl; va PCls. Véi tdc nhan SOCl,
thoi gian thyc hién phan tmg 13 1,5 gio cho hiéu suat 80 %, sir dung téc nhdn chloro héa manh
hon 1a POCI; va PCls két qua cho thay tic nhén chloro héa higu qua nhét cho phan ung 1a POCl;
thoi gian thyc hién phan tng 1a 1 gio va hiéu suat phan Gmg dat 90%.

H |
N POCI; ~
=
~ (o]
cl N 80°C Cl N

y. 90% 1
4,7-Dichloroquinoline

So do 3. Tong hop 4,7-dichloroquinoline bang tac nhan POCl;
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4. KET LUAN

Hop chit trung gian 4,7-dichloroquinoline (1) da duoc dleu ché tir 3-chloroaniline (2) qua 4

budc voi hiéu suat tong 12 86,9 %. Diéu dic biét 1a hiéu suit cia cdc phan ung twong ddi cao,
viéc tinh ché cdc chat don gian bang phuong phép két tinh nén c6 thé thyc hién ¢ quy md pilot.
Chting t6i da tong hop chat 4,7-dichloroquinoline (1) & quy md 5 kg/mé va da thu duoc > 30 kg
chat 1 dé thyc hién cic phan tng tao amodiaquine.
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nghién ciru khoa hoc cong nghé trong diém qudc gia phat trién cong nghiép hod duoc dén nim 2020, ma
s0 CNHD.DBT.023/10-11.

10.
11.

12.

13.

14.

15.

TAI LIEU THAM KHAO

Application for an inclusion in the WHO essential drug list, SANOFI-AVENTIS, 2006.

Oyakhirome S., Potschke M., Schwarz N. G., Dornemann J., Laengin M., Salazar C. O.,
Lell B., Kun J. F. J., Kremsner P. G., Grobusch M. P. - Malar. J., 6 (2007) 29.

Heindel N. D., Molnar J. - J. Med. Chem. 13 (1970) 156-157.

Bruce-Chwatt L. J. - Transactions of the Royal Society of Tropical Medicine and Hygiene
59 (1965) 105-137.

Glickman F. S., Shatin H., Canizares O. - New York J. Med. 59 (1959) 3946-3954.
Steck E. A. - Walter Reed Army Institute of Medicine, 1971.

Hatton C., Peto T., Bunch C., Pasvol G., Russel S., Singer C., Edwards G., Winstanley P. -
The Lancet I (1986) 411-413.

World Health Organisation - WHO/MAL/96.1075, 1996.

Adjuik M., Agnamey P., Babiker A., Borrmann S., Brasseur P., Cisse M., Cobelens
F., Diallo S., Faucher J. F., Garner P., Gikunda S., Kremsner P. G., Krishna S., Lell
B., Loolpapit M., Matsiegui P. B., Missinou M. A.,Mwanza J., Ntoumi F., Olliaro
P., Osimbo P., Rezbach P., Some E., Taylor W. R. J. - The Lancet 359 (2002) 1365-1372.

Koram K. A., Quaye L., Abuaku B. - Ghana Medical Journal 42 (2008) 55-60.

Tall A., Rabarijaona L. P., Robert V., Bedja S. A., Ariey F. - Acta Trop. 102 (2007)
176-181.

Akintunde S., Sulayman T., Balogun G, Gbotosho O., and Christian T. H. - Acta Tropica
109 (2009) 55-60.

Burckhalter J. H., Jones E. M., BawllDs A. L., Woods G. P., Tendick F. H. - United States
Patent, US 2,247,821, (1949).

Park B. K, O'Neill P. M., Ward S. A., Stocks P. A. - United States Patent, US 7,132,431
B2, (20006).

Roland J. R. and R. S. Schreiber - Organic Syntheses, Coll. 3 (1955) 272.

43



Nguyén Van Hang va NNK

SUMMARY
STUDIES ON THE SYNTHESIS OF 4,7-DICHLOROQUINOLINE
Nguyén Vin Hing, Pham Vin Cudng, Poan Thi Mai Huong, Tran Vin Hiéu,
Phi Thi DPao, Chau Van Minh

Institute of Marine Biochemistry, 18 Hoang Quoc Viet road, Cau Giay district, Hanoi, Vietnam

4,7-dichloroquinoline is a key precursor in the synthesis of the anti-malarial drug
amodiquine. The synthesis of this compound from 3-chloroaniline and ethyl
ethoxymethylenemalonate was studied using different conditions. The structure of this

compound and all intermediates were characterized by NMR and other physico-chemical
methods.

Keywords. 4,7-dichloroquinoline, precursor, anti-malarial drug.
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