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TOM TAT

4,7-dichloroquinoline la¢p chit trung gian chia khodé tong hyp thubc chita bnh it rét
amodiquine. Plong phap Gng lop hop chit nay tr 3-chloroaniline va ethyl
ethoxymethylenemalonatiroc tién hanh i cacdiéu kién phin tng khac nhau. & tric hoa
hoc cia hyp chit nay va 4t ca cac lop chit trung gian khaduoc xacdinh king cac @ liéu aia
phd cong hrong tir hat nhan va cac ptong phap hoa Ii khéc.

Tir khod 4,7-dichloroquinoline, &n chit, thuc diéu tri sot rét.

1. MO PAU

Sbt rét 1a mot loai bénh phat sinh boi cac ki sinh tring Plasmodiumtrong d6 mudi 1a tac
nhan l1am l4y lan va phét tan Ki sinh tring sot rét. Theo thong ké cuia to chie Y té thé gidi, sot rét
la 1 trong 3 &n bénh nghiém tong &i chau Phi va la nguyén nhanicyéu din dén tir vong dia
hang tréu con ngoi tai chau hic nay Thudc amodiaquine di dugc sit dung rong rai dé diéu tri
bénh sét rét tir dau nhimg nam 50 cta thé ki trude [1 - 4]. Tuy nhiénthude nay €O mot s tac
dung phu khéng mong méin. Bé khic phuc tac dung phu va tang hiéu qua diéu tri, cac nghién
cliru gin day da ch ra rang khi sr dung amodiaquinedt hop wi 1 thudc crbng it rét khac thi
hiéu qua diéu tri ting 1&n rd ét va giam duoc tac ading phi cua cacdon thuse gay ra [5 - 8]Pic
biét thudc két hop 2 thanh phn |a amodiaquine va artesunate chiufgua cao nlat khi duoc thi
nghiém trén 1am sang vauoc T6 chic Y t& thé giéi uu tién st dung trong cong cudc phong
chong sot rét trén toan thé gisi [9 - 11].4,7-dichloroquinoline 1) 1a hyp chit chia khoa trung
gian quan @ng trong qua trinhbhg hyp ra thuc amodiaquine theo cacyng phap khac nhau
[12 - 14]. Hp chit nay dd duoc Roland J. R. va émg sr tong hop tir ethyl
ethoxymethylenemalonat@)(va 3-chloroaniline ) qua 5 giaidoan [15]. Trong bai bao nay,
chiing t6i nghiénieu i tién quy trinh éng hyp chit 4,7-dichloroquinoline k) qua 4 giaidoan
nham rat ngin thoi gian thrc hién phan ing va nang cao & qua kinh &

2. THUC NGHIEM

2.1. Thiét bi, hoa cHit
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~ P NMR duoc ghi trén may Bruker Avance 500 MH#VTMS lam ctit chuin noi. Hoa
chat dung chodng hyp hitu co dugc mua @a hang Merck va Aldrich.

2.2. Téng hep chat ethyl 7-chloro-4-hydroxyquinoline-3-carboxylate @)

Cho 3-chloroaniline?) (1,27 g ; 0,01 molvaethyl ethoxymethylenemalonat®) (2,16 g;
0,01 mol) vao binh cau day tron c6 lap sinh han hoi lwu. Sau d6 cho thém 10 Im tetraglyme vao
trong binh phn tng, khudly vadun néngs 220°C. Kiém tra ptin trng bing sic ki ban mong, sau
4 gi¢ phan ung dugc dua vé nhiét do phong, sau d6 cho thém nudc da. Phan chit rin dugce loc,
rira Wi n-hexane, sadé lam kho thuduoc 2,1 g cht ethyl 7-chloro-4-hydroxyquinoline-3-
carboxylate 4). San prim chit 4 duoc sr dung ngay cho pin tng tiép theo.
OH

COOEt
/@\ . EtOOC\[COOEt 220 °C m
| —— _
cl NH, tetraglyme cl N

OEt
2 3 4

\ EtOH, 80 °C
20% NaOH

OH
POCI
P A
Cl N e P
tetraglyme cl N
4,7-Dichloroquinoline 5

Sv do 1. Quy trinh dng hyp 4,7-dichloroquine

Thuc hién phin tng trén trong cadiéu kién khac nhau, & qua va hiu suit caa phin tng
dugc néu trong ng sau:

ethyl Thoi |, KM | ey
TT | 3-chloroaniling y Tetraglyme . lwong sin X
ethoxymethylenemalonate gian suat
phim 4
1,279 .| 2,19 | 835%
1 (0,01mol) 2,16 g (0,01 mol) 10 mi 4 Qi
12,79 | 229 | 87,5%
2 21,6 g (0,1 mol) 50 ml 1,5 @i
(0,1 mol)
12,79 | 2369 | 94%
3 23,8 g (0,11 mol) 50 ml 1,5q@i
(0,1 mol)
4 127 g (1 mol) 238 g (1,1 mol) 100 ml 15¢ 2389 | 94,6 9

2.3. Phin @ng 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 mIEtOH vao binh cau day tron dung tich 250 mL c6 lap
sinh han Bi lvu. Saudé cho thém 50 mL NaOH 20 % vao trong binlrpting, khuly vadun
néngd 80 °C trong 1 gid. Hon hop phan tmg duge 1am lanh réi thém axit HCI 36 % dun tiép
trong 15 phit 86C. Sau khi Et thic phan tng dé ngwi roi loc va ra nhiu lan voi nuéc, két
tinh trong EtOH thutwoc 1,72 g cht 5 dudi dang tinh tié hinh kim mau ting, dat hiéu stit
96 %.

'H NMR (DMSO<d,) d 11,76 (1H, br), 8,06 (1H, d,= 8,8 Hz), 7,92 (1H, d) = 7,1 Hz), 7,57
(1H, s), 7.31 (1H, d) = 7,3 Hz), 7.04 (1H, d] = 6,8 Hz);**C NMR (DMSO-d6) 176,3; 145,2;
139,9; 136,2; 127,3; 124,4; 123,4; 117,4; 109,3.

2.4. PHin tng tao chat 7-chloro-4-hydroxyquinoline 6

Cho 1,72 g (7,68 mmobhit 5 thu dugc & trénvao binh cdu day tron dung tich 100 mL c6
Iip sinh han bi luu. Saud6 cho thém 20 ml tetraglyme vao trong binfirpting, khuiy vadun
nongo 220°C trong 1,5 g¥. Kiém tra phin ung tnng sic ki lop mong, sau 1,5 @i ding phin
rng dé ngwi vé nhiét ¢ phong va thémusc da vao Bn hop phan tng. Phn chit ran dugc loc,
rea Wi n-hexane, & kho thuduoc 1,18 g cht 6 dudi dang cHit rin mau vang nit, dat hiéu
SUit 86%.

'H NMR (500 MHz, DMSOd,): 11,89 (br,s, 1H, OH), 8,09 (d,= 8,5 Hz, 1H), 7,98 (d,
J=8,5Hz, 1H), 7,65 (s, 1H), 7,28 @@= 8,5 Hz, 1H), 6,12 (d] = 8,5 Hz), 1H);*C NMR (125
MHz, DMSO<y): 177,2; 140,9; 139,9; 137,5; 128,5; 124,6; 123)8,6; 109,2.

2.5. Phin @ng tao chit 4,7-dichloroquinoline (1)

Sir dung tac nhan SOC}): Cho 1g chét 6 (5,57 mmolsya 10 ml DMF vao binh cau day
tron dung tich 100 ml ccip) sinh han &i luu. Saudé nhs thionyl clorua (5 mL; 68,9 mmol) vao
trong binh phn tng, khudy vadun nongé 70 °C trong 1,5 gid. Hon hop phan tng duoc loai
dung moi arGi 4p sit giam rdi két tinh trongn-hexan thutuoc 0,87 g chit 1 dudi dang chit rén
mau vang nit, dat hiéu stit 80 %.

'H NMR (CDCk, 500 MHz): 8,78 (dJ = 4,5 Hz, 1H), 8,19 (dJ = 9,0 Hz, 1H), 8,15 (d,
J=2,0 Hz, 1H), 7,61 (ddl=2,0 va 9,0 Hz, 1H), 7,50 (d,= 5,0 Hz, 1H);*C NMR (CDC}, 125
MHz): 150,8; 149,3; 142,9; 136,7; 128,8; 128,6;,62525,1; 122,4.

Sir dung tac nhan POC}: Cho 1g chit 6 (5,57 mmol) va 6 ml POGI(67,3 mmol)vao
binh cau day tron dung tich 50 mL céap sinh han &i lvu. Hon hop phin tng dugc khidy va
dun néngo 80°C trong 1 gb. Sau khidé ngwi, rét hon hop phan ang Ién plu chiét, rra king
ete 2 in 16i cho thém 10 mL HCI 1M vao gh chiét. Dich nréc duoc cho vao binh nén lam
lanh bing d& 16i dwoc trung hoa $i dung dch NaOH 10 % cho éh két tia mau vang nit. Loc
chat két tia i rua nheu lan voi nuée, lam khé thutuoc 0,993 g cht 4,7- -dichloroquinoline )
dudi dang cHit rain mau téing, dat hiéu suit 90 %. Pl *H NMR caa sin pHim hoan toan tring
hop V6i chit 1 & trén.

Sir dung tac nhan PCl: Cho 1g chat 6 (5,57 mmol) va 14 g P€(67,1 mmol)vao binh
cdu day tron dung tich 50 mL cé Kp sinh han &i luu. H3n hop phan tng duoc khudy va dun
néngs 8C° C trong 1 gb. Sau khidé ngwi, rét hon hop phin ung 1én pRu chiét, nra king ete
2 1an 1di cho thém 10 mL HCI 1 M vao gh chiét. Dich nrgc dugc cho vao binh nén lamrh
bang d& ©i dugc trung hoa ¥i dung dch NaOH 10 % cho & két tia mau ting. Loc chit két
taa 1o rira nhiu lan voi nude, 1am khd thutuge 0,96 g cht 4,7-dichloroquinoline) dugi dang
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chit ran mau ting, dat hiéu suit 87 %. PIb '"H NMR cia gin prim hoan toan tranggp véi chat
1o trén.

3. KET QUA VA THAO LUAN
3.1. Tong hgp hep chit 4 theo hréng gop 2 giai doan trong 1 phan ng

Roland J. R. vaang sr da tién hanh nghiéniau diéu ché hop chit trung giand tir nguyén
lidu ddu la 3-chloroaniline?) qua 2 Ixdc [15]. Ching t6i nghiéntw qué trinhdiéu ché chit 4
tir chit 2 théng qua 1 pdn ¢ng, a1 thé 1a gop 2 phin wng dau tién thanh 1 pn ung kiéu “2
trong 1” nlm rat ngin thoi gian thyc hién phin tng dé nang cao Ku qua kinh €. Thyc chit
viéc dong vong bp chit 3adé tao thanh lyp chit 4 duoc thec hién do s tAcdong aia nhit do.
Do Wy, c6 tt¢ thuc hién phan tng aia hop chit 2 va 3 tai nhiét do 220°C. Sin pHim 3a tao
thanh ngayap tirc dugc dong vong chon phaim 4. Bicu nay § rat ngin thoi gian phin tng va
tranh chi phi khéngan thiét trong viéc xir ly phan ing tao hop chit trung gian3a. Sau khi thrc
hién phan ang aii tién & mot b diéu kién khac nhau, ching t@a thrc hién thanh céng qui trinh
tong hyp hop chit ethyl 7-chloro-4-hydroxyquinoline-3-carboxylaté) (ang cach gp 2 phin
rng dau tién thanh 1 pin tng kiéu “2 trong 1” Wi hiéu suit phan eng cao nht 14 94,6 %.

Et0OC._COOEt OH
/@\ EtOOC\[COOEt 220 oG /@\ J/ /@\)j/cooa
cl NH, * ogt tetraglyme Cl H o 7
2 3 3a 4

Sv do 2. Téng hyp hop chit 4 bing phin tng “2 trong 1”
3.2. Tong hop chit 1 tir chit 4

Chat 4 duoc loai nhém ethyl cho cit 5 vai hiéu st 96 %. Lai nhém COOH aa 5 bang
tetraglymed 220°C trong 1,5 gi thuduoc chit 6 vai hiéu suit 86 %. Trong pin tng ci cuing
tao sin pHim 4,7-dichloroquinoline1), chiing tdi nghiént sr dung cac tac nhan chloro héa
khac nhau & muc dich rdt ngin thoi gian va &ing hiéu suit phan ing. Trong qué trinh nay,
chung t6ida sr dung thr 03 tac nhan khac nhau la SQ@OCE va PC{. Vi tac nhan SOGI
thoi gian thrc hién phin tng 1a 1,5 gb cho hu suit 80 %, $ dung tac nhan chloro héaamh
hon la POC} va PCH két qua cho thiy tAc nhan chloro hdéadi qui nhit cho plin tng la POC)
thoi gian thrc hign phan ang 14 1 gb va higu st phan (g dat 90%.

H |

N POCly N
=
= 0,
cl N 80°C Cl N

y. 90% 1
4,7-Dichloroquinoline

Sv do 3.Tdng hyp 4,7-dichloroquinoline dng tac nhan POGI
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4. KET LUAN

Hop chit trung gian 4,7-dichloroquinoling) da dugc diéu ché tir 3-chloroaniline qua4d

budc voi hiéu suit tong la 86,9 %bidu dic biét 1a hiéu suit caa cac phn tng trong ddi cao,
viéc tinh clé cac clit don gian bing phrong phap Et tinh nén cé th thyc hién & quy mé pilot.
Chung t6ida Hng hyp chit 4,7-dichloroquinoline) ¢ quy md 5 kg/ra vada thuduoc > 30 kg
chit 1 dé thuc hién cac pln tng tao amodiaquine.

Loi cém on. COng trinh nayduoc thec hign trong khudn kb dé tai cip Nha mréc thuwe Chrong trinh
nghién ¢u khoa lvc cong ngh trong diém quoc gia phat tén cdng nghip hoa drgc dén nim 2020, ma
s6 CNHDDT.023/10-11.
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SUMMARY
STUDIES ON THE SYNTHESIS OF 4,7-DICHLOROQUINOLINE
Nguyén Van Hung, Phm Vin Cuong, Poan Th Mai Huong, Tran Vin Hiéu,
Phi Th bao, Chau ¥n Minh
Institute of Marine Biochemistry, 18 Hoang QuoctVaad, Cau Giay district, Hanoi, Vietham
4,7-dichloroquinoline is a key precursor in the thgsis of the anti-malarial drug
amodiquine. The synthesis of this compound from hi8oaniline and ethyl
ethoxymethylenemalonate was studied using differeonditions. The structure of this
compound and all intermediates were characterizzdNBIR and other physico-chemical

methods.

Keywords 4,7-dichloroquinoline, precursor, anti-malarialigl
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