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TONG HOP THUBC CHONG SOT RET HYDROXYPIPERAQUIN

Pén Toa soan 12-6-2006

NGUYEN VAN TUYEN VA NGUYEN VAN HUNG
Vién Hod hoc, Vién KH & CN Viét Nam

SUMMARY

Piperaguine has been effectively used in combination with dihydroartemisinin for rreatment
of the CQ-resistant malaria in Vietnam. At present this compound is synthesized in our laboratory
in nultikilogram for making the artekin-drug for the treatment of malaria. In order to investigate
the relationship between structure of piperaguine derivatives and the amtimalarial activity and
look for piperaquine analogs, here, we describe the synthesis of a piperaquine analog.
Hydroxypiperaquine was synthesized by two methods. In the first method, hydroxypiperaquine
was synthesized by treatment of two equivalents of 7-chloro-4-(piperazine-1-yl)quinoline (9) with
one equivalent of epichlorohydrine in 50% yield. In the second one, the hydroxypiperaquine was
obtained by reaction of 7-chloro-d4-(piperazine-1-vl)quinoline (9) and I-chloro-3{4-(7-
. chloroquinolin-4-yl)piperazin-1-yllpropan-2-ol (10) in 70% yield. The structures of the

intermediates and hydroxypiperaquine were reconfirmed by IR, MS and NMR spectra.

1- MO DAU

Theo théng ké cia 16 chic y & thé gidi
- (WHO), hing nam c6 khoang 120 triéu ngudi
méc bénh st rét voi khoang mot tridu ngudi
cheét, chi y&u 12 tré¢ em. O nudc ta ¢6 khoang 40
triéu dan soéng trong viing sot rét, khoang trén
11,5 triéu ngudi mac bénh s6t rét vi ¢é hang
chuc ngudi bénh chét hing nam. Cic thudc
ch6ng s6t rét truyén théng quinin, cloroquin,
mefloquin va artemisinin [1 - 4] do st dung
qué l1au dd gay nén su nhon thude. Mot s6 ching
ki sinh tring khdng cloroquin vad mefloquin
dang lan trdn di lam cho bénh s6t rét cang trg
nén nguy hiém hon. Bis-quinolin [5, 6]
(piperaquin, hydroxy piperaquin, dicloro-
quinazin) (hinh 1) ¢6 hoat tinh chéng s6t rét trén
dong ki sinh tring khéng chloroquin rdt cao,
thoi gian bén huy dai va it doc nén rat c6 hicu
qua trong chifa bénh s&t rét tai phat. Gan day {7,
8], ching t6i di thong bdo vé 16ng hop
piperaquin la thanh phin cia thudc chéng tai
phdt Artekin, thuéc do Viét Nam va Trung Quéc

hop tic sén xudt. Piperaquin di duge 16ng hop
tai Vien Hod hoc va dugc sit dung dé€ bao ché
thu6c  hai  thanh  phdn:  piperaquin-
dihydroartemisinin dé nghién cifu 1am sang.
Tiép tuc huéng nghién ciu tim ki€m cdc thude
chong sdt rét tai phdt trén co sd bis-quinolin, bai
béo nay ching toi théng bio két qua nghién ciru
téng hgp hydroxy piperaquin,

IT - THUC NGHIEM

1. Thiét bi va nguyén liéu

Phd cong hudng tir proton (500 MHz) va
cacbon-13 (125 MHz) duge ghi trén mdy cong
hudéng tr hat nhan phan gidi cao 500 MHz
(Bruker, CHLB Diic). Phé khéi hrong duoc ghi
trén mdy phd khéi MS 5989B (Hewlett Packard,
M§). Phé IR dugce ghi trén mdy quang phé héng
ngoai FTIR IMPACT 410 (CHLB bic).

Tong hop 7-cloro-4-[(1-N-formylpiperazin-4-
¥1]-quinolin (8)

Hén hgp cha 1g (5,05 mmol) ctia 4,7-
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dicloro-

O = e
OR N/ \N

da R=H

4b R=CHj

4c R=C,Hjg

4c R=COCH,CH,COONa

Cl

5a R =H (piperaquin)
5b R = OH (hydroxy piperaquin)

Hinh I: Mot 36 thude chdng sot rét da biét

quinolin va 0,8 ml (80%) (6 mmol) cua ]-N-
focmylpiperazin trong dung moi toluen duoc
dun héi luu cho dén khi phan tng két thic. Sau
d6 hdn hgp phan tng duge xir I véi dung dich
Na,CO, (5%) va chiét vdi diclorometan nhan
duge dung dich clia san phdm phan tng. Dung
dich nay duge rira bing nude va lam khan béng
Na,S0,. Sau d6 né duoge loai dung moi & dp sudt
thap va thu dugc 1,4 g san phidm thé, San phim
tho nay duge lam sach 1rén cot silica gel va nhan
dugel,2 g chiat 8 véi hiéu sudt 80%, dne
1294°C. IR (KBr): 2974, 2837, 1659 (CHO),
1574, 1426, 1372, 1230, 1006 cm’', MS m/z:
275 [M']. 'H-NMR (500 MHz, CDCl;): & (ppm)
3,16 (2H, dt, J = 5,5, 5,0 Hz, 2xN-CH); 3,13
(2H, t, J = 5,0 Hz, 2xN-CH); 3,68 (2H, dt, J =
4,5,5,5 Hz, 2xN-CH); 3,84 (2H, dt, /=4,5,5,0
Hz, 2xN-CH}; 6,84 (1H, d, J = 5,0 Hz, H-3);
7,45 (1H, dd, J =9,0, 2,0 Hz, H-6); 7,94 (1H, d,
J= 90Hz H-5), 8,04 (1H, d, F= 2,0 Hz, H-8),
8,14 (CHO), 8,72 (1H, d, J = 5,0 Hz, H-2). “C-
NMR (125 MHz, CDCL): & (ppm) 39,7 (N-
CH,); 453 (N-CH,); 51,5 (N-CH,) 52,5 (N-
CH,); 1093 (=CH); 121,5 (Cq); 124,5 (=CH);
126,4 (=CH); 128,7 (=CH); 134,9 (Cq); 149.,8
(Cq); 151,7 (=CH ), 156,1 (Cq); 160,7 (CHO).
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Tong hop 7-cloro-4-(piperazin-1-yl)quinolin
9)

1 g (3,62 mmol) cta chat 8 duce hod tan
trong 20 ml metanol va 20 ml HC] (2 N). Hén
hop phan dng nay dugc dun hdi lwu trong
khoang 3 h. Sau khi phan dng két thic, né duoc
xir Iy véi dung dich Na,CO; 10% va chiét bing
diclorometan. Dung dich diclorometan dugce rira
bang nudc, lam khan bing Na,SO,. Sau dé né
dugc loai dung moi & dp suét thap va thu duge
san phdm tho. San phdm tho nay dugc 1am sach
trén cot silica gel, nhan duge chat 9 véi hiéu
suit 95%, dnc 107°C. IR (KBr): 3261 (NH),
2942, 2830, 2744, 1569, 1423, 1379, 1227, 870,
823 cm’. MS m/iz: 247 [M*]. 'H-NMR (500
MHz, CDCLy): & (ppm) 2,48 (NH); 3,14 - 3,18
(8H, m, 8xN-CH); 6,81 (1H, d, J = 5,0 Hz, H-
3); 7.40 (1H, dd, J = 9,0, 2,5 Hz, H-6); 7,93
(I1H,d, Jf =9,0Hz, H-5), 802 (1H, d, J = 25
Hz, H-8); 8,70 (1H, d, J = 5,0 Hz, H-2), ""C-
NMR (125 MHz, CDCL): 8 (ppm) 45,9 (2xN-
CHy); 53,4 (2xN-CH,); 108,9 (=CH); 121,8
(Cq); 125,1 (=CH); 126,0 (=CH); 128,7 (=CH);
134.8 (Cq); 1450 (Cqx 1518 (=CH ), 157,3
(Cq).



Tong hop  1-cloro-3[4-(7-cloroguinolin-4-
yhpiperazin-1-ylipropan-2-ol (10)

Tao hén hop cta 247 mg (1 mmol) cta chat
9. 92 mg (1 mmol) cua epiclorchydrin va 420
mg (5 mmol) ciua NaHCO, wong dung moi
etanol. Hon hop phén tng duge khudy & nhiét
do phong trong 5 h. Sau dé hdn hgp nay duge
chiét bang eyl axetat. Ldp hifu co duge 1am
khan bing Na,SO, vi loai dung moi & dp suét
thdp, nhan duge san pham tho. San pham tho
ndy duge lam sach trén cét silica gel, nhan duoc
270 mg chat 10 & dang ddu (80%). IR (NaCl):
3413(0OH), 2926, 2926; 1655; 1574; 1429,
1382, 1073, 855, 825 em™. 'H-NMR (500 MHz,
CDCly): &(ppm). 2,649 (2H. qt, J = 4,0 Hz,
CH,) 2,764 (2H, d1, J =55 Hzva J = 5,0 Hy
2xN-CH); 2934 (2H. J = 530 Hz va J = 3.5
Hz ;2xN-CH); 3,251 (4H, t, J = 5.5 Hz; 4xN-
CH); 3,636 (2H. qt, J = 5,0 Hz, N-CH,); 4,029
(I1H,st,J=50Hz val=4,0Hz CH) 6,83 (1H,
d,J =350 Hz H-3); 7.42 (1H, dd, ] = 9,0 Hz va
J =20 Hz, H-6) 7,93 (IH, ] = 9.0 Hz, H-5);
8,04 (1H,d, )] =2,0Hz, H-8); 8,71 ( IH,1=50
Hz, H-2). "C-NMR (125 MHz, CDCl,): & (ppm)
47,16 (1xN-CH,); 52,13 (2xN —-CH,); 5326
(2xN-CH,); 61,0 (CH,); 66,88 (CH); 1090
(=CH); 21,8 (Cq); 125,0 (=CH); 126.,2 {(=CH);
128,8 (=CH); 134,9 (Cq); 150 (Cqg): 1518
~(=CH); 156,7 (Cq).

Téng hop 1,3-bis{7-cloroquinolin-4-
ylipiperazin-1-yl}propan-2-ol
(hydroxypiperaquin) {5bh)

Hén hop cha 247 mg {1 mmol) clia chit 9 va
40 mg (1 mmol) cia NaH {60% trong diu) trong
DMF duge duy tri & 40°C trong khoang 30 phut.
Sau dé, 339 mg (1 mmol) cia [-cloro-3[4-(7-
cloroquinolin-4-yhpiperazin-1-yl} propan-2-ol
(10) dugc dua vao hdn hop phan tmg. Hén hop
phan tng duge khudy va duy tri & nhiét do 50°C
trong khoang 5 h. Sau d6 hén hop phan imng
duge lam lanh, xr 1y véi nude va chiél bing
etylaxetal, Lop hitu co thu duge sau d6 khan
bang Na,SO, va loai dung moi & dp suat thap
nhan duge san pham tho. Sin pham tho nay
duge lam sach trén c@t silica gel, nhan duge
hidroxypiperaquin (5b) (70% ). dnc 164 - 163°C.
IR(KBr): 3433 (OH); 2041, 2933, 2819, 2754,

1570, 1420, 1376, 1135, 999, 867, 817 va 631
cm’'. 'H-NMR (500 MHz, CDCl): & (ppm)
2,56 (4H,d, ] = 6,0 Hz, 2xCH.); 2,82 {(4H,d, ] =
5,5 Hz, 2xN-CH,); 2,94 (4H, d, J = 5,5 Hz, 2xN-
CH,); 3.28 (8H., s, 4xN-CH.); 4.05 (1H, qt,J =
6.0 Hz, CH); 6,85 (2H, s, H-3); 7,42 (2H. d, ] =
9,0 Hzva ] = 2,0 Hz, H-6); 7,95 (2H, d, 1 =9,0
Hz, H-5); 8,04 (2H, d, J = 2,0 Hz, H-8), 8,72
(2H, d, J = 5,0 Hz, H-2). "C-NMR (125 MHz,
CDCly): d(ppm) 52.1 (CH,); 53,47 (N-CH.);
62.5 (N-CH,); 64,5 (CH), 109,5 (=CH); 121,9
(23Cq); 1252 (=CH); 126,2 (=CH); 1288
(=CH); 134.9 (Cq): 150,1 9 (Cq): 151,9 (=CH);
156,8 (Cq).

III - KET QUA VA THAO LUAN

Nhu di cong b6 trong cic cong trinh trude
[7, 8], nguyéen lieu dé dng hop
hidroxypiperaquin la 4,7-dicloro-quinolin (6) 1a
nguyén liéu sdn ¢6 va o6 thé dugc diéu ché
trong cong nghiép. Phin dng cla 4.7-
dicloroquinolin (6) va N-formyvlpiperazin (7)
nhan dugc 7-cloro-4-[(1-N-formylpiperazin-4-
yl]-quinolin (8). Nhém foecmyl duoc loai bd o
diéu kién t6i wu 1a dun héi huu trong hén hgp
MeOH/ HCl (2N) vi nhan duge 7-cloro-4-
(piperazin-l-yDquinolin (9) v&i hiéu sudt 95%
(xem so dd 1),

7-cloro-4-(piperazin-1-yl)quinolin  (9) 1ic
dung véi epiclohydrin trong moi trudng kiém cé
thé xay ra theo 2 hudng khdc nhau twy thude vio
diéu ki¢n cua phan tng nhv dung méi, tdc nhan
va nhiét d6 (phan ng mo& vong epixit va phan
ttng thé nucleophin & epiciohydrin). Sy m& vong
nhém epoxit xdy ra khi phan ng trong dung
moi ethanol va tac nhan natribicacbonat & nhiét
do phong wong thoi gian 5 h va cho hidu suat
80% (so d6 2). Trong dung moi axctonitril va
tdic nhan la kali cacbonat ngoai phan img mé
vong epoxit con xay ra phan ing thé nucleophin
¢ epiclohydrin nén nhan duge hén hop chét 10
(30%}) vir hydroxypiperaquin (5b) (309).

Nhu di dé cap & trén, do & epiclorohydrin cé
thé xay ra déng thoi phan tng mo vong va phan
ing thé nén chiing 161 dé nghién cdu 6ng hop
hydroxypiperaguin truc tiép o chat 9 va
epiclorohydrin. Mot s6 diéu kién phan (ng di
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S dé 2: Phan img cia quinolin (9) véi epiclohydrin & cdc diéu kién khdc nhau
duge lua chon nhidm nang cao hiéu sudt coa  epiclorohydrin trong etanol véi c6 mat cla kali

hydroxypiperaquin. Khi cho hai duong lugng hydroxyt ran, & nhiét do 50°C trong khoang 5 h,
cha chdt 9 tic dung véi mot duong lugng cia  ta nhan duge hydroxypiperaquin vdi  higu
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sudt khoiang 50%.

Dé nang cao hiéu sudt cia phan img, ching
16i di nghién citu t6ng hop hydroxypiperaquin
bing cdch cho chat 9 phan ing vdi chat 10. O
diéu kién (61 vu, mot duong lugng chét 9 phian

L

ENJ )

Cl

tng vdi mét duong luwgng chat 10 trong dung
moi dimetylfocmamit trong khi ¢ mit cia mot
duong lugng natrihydrua, ¢ nhiét do 50°C trong
vong 9 h, hydroxypiperaquin di nhan duge véi
hiéu suat 70%.

b

z
N/

NaH, DMF
N N
R m 50°C, oh = RN
- P e .
N Cl N N
10 5b {70%)

S do 3: Téng hgp hydroxypiperaquin qua phan img ctia chat 9 véi 10

Tém lai, ching ti di tng hop
hydroxypiperaquin (5h) theo hai phuong phip
khdc nhau. Phuong phdp thi nhat [a phan dng
truc ti€p tr chdt 9 véi epiclorohydrin vai tac
rhan kiém 14 KOH rin cho hién suat 50%.
Phuong phép thit hai la phan tng cta chat 9 vdi
chat 10 nhan dugc hydroxypiperaquin véi hi¢u
sufit 70%.

- Loi cam on: Cdc tdc gid bay 16 si biét on dén

Lianh dao Vién KH &CN Viét Nam, dd cdp kinh
phi trong khudn khé dé wai cdp Vién KH&CN
Viét Nam va chucong trinh NCCB da hé trg mot
phan kink phi dé thuc hién cym dé tai cdc chdt
¢6 hoat tinh sinh hoc.
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