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TONG HOP THUGC CHONG SOT RET HYDROXYPIPERAQUIN

Dén Toa soan 12-6-2006

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

SUMMARY

Piperaquine has been effectively used in combination with dihydroartemisinin for treatment
of the CQ-resistant malaria in Vietnam. At present this compound is synthesized in our laboratory
in multikilogram for making the artekin-drug for the treatment of malaria. In order to investigate
the relationship between structure of piperaquine derivatives and the antimalarial 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-4-(piperazine-1-yl)quinoline (9) and I-chloro-3[4-(7-
chloroquinolin-4-yl)piperazin-1-yljpropan-2-ol (10) in 70% yield. The structures of the

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

- MG DAU

Theo thong ké clia t6 chifc y t€ thé gidi
(WHO), hang nam c6 khoang 120 triéu nguoi
méc bénh s6t rét véi khoang mot triéu ngudi
chét, chti yéu 1a tré em. O nuéc ta c6 khoang 40
triéu dan séng trong ving sot rét, khoang trén
11,5 triéu ngudi mic bénh s6t rét va c¢6 hang
chuc ngudi bénh chét hing nam. Cic thudc
chong sot rét truyén thong quinin, cloroquin,
mefloquin va artemisinin [1 - 4] do su dung
qud lau da gay nén su nhon thudc. Mot s6 ching
ki sinh trung khédng cloroquin va mefloquin
dang lan tran da 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 chdng s6t rét trén
dong ki sinh tring khang chloroquin rat cao,
thoi gian ban huy dai va it doc nén rit cé hiéu
qua trong chita bénh sot rét tai phat. Gan day [7,
8], ching toi da thong bdo vé téng hop
piperaquin la thanh phan cua thudéc chéng tai
phat Artekin, thudc do Viét Nam va Trung Qudc
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hop tdc san xuét. Piperaquin da duoc téng hop
tai Vién Hoa hoc va duogc sit dung dé bao ché
thuéc  hai  thanh  phan:  piperaquin-
dihydroartemisinin dé nghién ctdu lam sang.
Ti€p tuc huéng nghién ciu tim ki€m céac thudc
chong st rét tai phat trén co s& bis-quinolin, bai
bdo nay ching t6i thong bdo két qua nghién ciiu
téng hop hydroxy piperaquin.

II - THUC NGHIEM

1. Thiét bi va nguyén liéu

Pho cong hudng tir proton (500 MHz) va
cacbon-13 (125 MHz) dugc ghi trén mdy cdng
huéng tr hat nhan phan giai cao 500 MHz
(Bruker, CHLB Dtc). Phé khoi lugng dugc ghi
trén mdy pho khoi MS 5989B (Hewlett Packard,
My). Phé IR dugc ghi trén may quang phé hong
ngoai FTIR IMPACT 410 (CHLB Diic).

Téng hop 7-cloro-4-[(1-N-formylpiperazin-4-
yl]-quinolin (8)

Hoén hgp cta lg (5,05 mmol) cua 4,7-
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Hinh 1: Mot s6 thuoc chong sot rét da biét

quinolin va 0,8 ml (80%) (6 mmol) cia 1-N-
focmylpiperazin trong dung moi toluen duoc
dun héi luu cho dén khi phéan tdng két thic. Sau
d6 hén hop phan ng duge xtr 1y vé6i dung dich
Na,CO; (5%) va chiét véi diclorometan nhan
duoc dung dich cua san phdm phan ting. Dung
dich nay duoc rira bang nudc va 1am khan bing
Na,SO,. Sau d6 n6 dugc loai dung moi & ap suat
thap va thu dugc 1,4 g san phdm tho. San phdm
tho nay duogc lam sach trén cdt silica gel va nhan
dugcl,2 g chat 8 v6i hiéu sudt 80%, dnc
129,4°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,/J =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 = 9,0 Hz, H-5), 8,04 (1H, d, J = 2,0 Hz, H-8),
8,14 (CHO), 8,72 (1H, d, J = 5,0 Hz, H-2). C-
NMR (125 MHz, CDCly): & (ppm) 39,7 (N-
CH,); 45,3 (N-CH,); 51,5 (N-CH,); 52,5 (N-
CH,); 109,3 (=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).

Téng hop 7-cloro-4-(piperazin-1-yl)quinolin
&)

1 g (3,62 mmol) ctia chat 8 duoc hoa tan
trong 20 ml metanol va 20 ml HCI (2 N). Hon
hop phan dng nay dugc dun hoi luu trong
khoang 3 h. Sau khi phan tng két thic, né duoc
xtr 1y v6i dung dich Na,CO, 10% va chiét bang
diclorometan. Dung dich diclorometan dugc rira
bang nudc, lam khan bang Na,SO,. Sau d6 né
duoc loai dung moi & ap suét thdp va thu dugc
san pham tho. San pham tho nay duoc lam sach
trén cot silica gel, nhan dugc chit 9 véi hiéu
sudt 95%, dnc 107°C. IR (KBr): 3261 (NH),
2942, 2830, 2744, 1569, 1423, 1379, 1227, 870,
823 cm’. MS m/z: 247 [M']. 'H-NMR (500
MHz, CDCl,): 6 (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
(1H, d, J = 9,0 Hz, H-5), 8,02 (1H, d, J = 2,5
Hz, H-8); 8,70 (1H, d, J = 5,0 Hz, H-2). °C-
NMR (125 MHz, CDCl,): & (ppm) 45,9 (2xN-
CH,); 53,4 (2xN-CH,); 108,9 (=CH); 121,3
(Cq); 125,1 (=CH); 126,0 (=CH); 128,7 (=CH);
134,8 (Cq); 145,0 (Cq); 1518 (=CH ), 157,3
(Cq).
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Téng hop 1-cloro-3[4-(7-cloroquinolin-4-
yl)piperazin-1-yl]propan-2-ol (10)

Tao hén hgp clia 247 mg (1 mmol) cia chat
9, 92 mg (1 mmol) cua epiclorohydrin va 420
mg (5 mmol) cia NaHCO; trong dung moi
etanol. Hon hop phan ting duoc khudy & nhiét
do phong trong 5 h. Sau d6 hén hgp nay duoc
chiét bang etyl axetat. Lép hitu co dugc lam
khan bing Na,SO, va loai dung moi & 4p suat
thap, nhan dugc san phdm tho. San phidm tho
nay duogc lam sach trén cot silica gel, nhan duoc
270 mg chat 10 & dang dau (80%). IR (NaCl):
3413(OH), 2926; 2926; 1655; 1574; 1429,
1382, 1073, 855, 825 cm™. '"H-NMR (500 MHz,
CDCly): d(ppm), 2,649 (2H, qt, J = 4,0 Hz,
CH,); 2,764 (2H, dt, J = 5,5 Hz va J = 5,0 Hz;
2xN-CH); 2,934 2H, J =50 Hz valJ =55
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
(1H, st,J =5,0 HzvaJ = 4,0 Hz, CH); 6,83 (1H,
d,J =5,0 Hz; H-3); 7,42 (1H, dd, J = 9,0 Hz va
J = 2,0 Hz, H-6) 7,93 (1H, J = 9,0 Hz, H-5);
8,04 (1H, d,J =2,0 Hz, H-8); 8,71 ( 1H,J =5,0
Hz, H-2). "C-NMR (125 MHz, CDCl,): & (ppm)
47,16 (1xN-CH,); 52,13 (2xN éCH,); 53,26
(2xN-CH,); 61,0 (CH,); 66,88 (CH); 109,0
(=CH); 121,8 (Cq); 125,0 (=CH); 126,2 (=CH);
128,8 (=CH); 134,9 (Cq); 150 (Cq); 151,8
(=CH); 156,7 (Cq).

Téng hop 1,3-bis{7-cloroquinolin-4-
yl)piperazin-1-yl}propan-2-ol
(hydroxypiperaquin) (Sb)

Hén hop ctia 247 mg (1 mmol) clia chat 9 va
40 mg (1 mmol) ctua NaH (60% trong dau) trong
DMF dugc duy tri & 40°C trong khoang 30 phuit.
Sau d6, 339 mg (1 mmol) ciua 1-cloro-3[4-(7-
cloroquinolin-4-yl)piperazin-1-yl } propan-2-ol
(10) dugc dua vao hon hgp phan tng. Hon hop
phan tng dugc khudy va duy tri & nhiét do 50°C
trong khoang 5 h. Sau d6 hon hop phan iing
dugc 1am lanh, xtr 1y v6i nudc va chiét bing
etylaxetat. L6p hitu co thu dugc sau d6 khan
bing Na,SO, va loai dung moi & dp suat thap
nhan dugc san pham tho. San phdm tho nay
dugc lam sach trén cot silica gel, nhan duoc
hidroxypiperaquin (5b) (70%), dnc 164 - 165°C.
IR(KBr): 3433 (OH); 3041, 2933, 2819, 2754,
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1570, 1420, 1376, 1135, 999, 867, 817 va 631
cm’. '"H-NMR (500 MHz, CDCl,): & (ppm)
2,56 (4H, d, J = 6,0 Hz, 2xCH,): 2.82 (4H. d, J =
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, J =
9,0 HzvaJ =2,0 Hz, H-6); 7,95 (2H,d, J =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): 8(ppm) 52,1 (CH,); 53,47 (N-CH,);
62,5 (N-CH,); 64,5 (CH); 109,5 (=CH); 121,9
(23Cq); 125,2 (=CH); 126,2 (=CH); 128.,8
(=CH); 134,9 (Cq); 150,1 9 (Cq); 151,9 (=CH);
156.8 (Cq).

11 - KET QUA VA THAO LUAN

Nhu da cong bo trong cic cong trinh trude
[7, 8], nguyén lieu dé tong hop
hidroxypiperaquin 1& 4,7-dicloro-quinolin (6) la
nguyén liéu sdn c6 va c6 thé duoc diéu ché
trong cong nghiép. Phan ung cua 4,7-
dicloroquinolin (6) va N-formylpiperazin (7)
nhan duogc 7-cloro-4-[(1-N-formylpiperazin-4-
yl]-quinolin (8). Nhém focmyl dugc loai bo &
diéu kién t6i uu 1a dun hoi luu trong hon hop
MeOH/ HCI (2N) va nhan duogc 7-cloro-4-
(piperazin-1-yl)quinolin (9) v6i hiéu sudt 95%
(xem so d6 1).

7-cloro-4-(piperazin-1-yl)quinolin (9) tic
dung véi epiclohydrin trong moi trudong kiém cé
thé xdy ra theo 2 huéng khdc nhau tuy thudc vao
diéu kién ctia phan tng nhu dung moi, tic nhan
va nhiét do (phan Gtng m& vong epixit va phan
ung thé nucleophin & epiclohydrin). Su m& vong
nhém epoxit xay ra khi phan tng trong dung
moi ethanol va tdc nhan natribicacbonat & nhiét
do phong trong thoi gian 5 h va cho hiéu suat
80% (so do 2). Trong dung moi axetonitril va
tdc nhan la kali cacbonat ngoai phan tng mé&
vong epoxit con xay ra phan tng thé nucleophin
0 epiclohydrin nén nhan dugc hén hgp chat 10
(30%) va hydroxypiperaquin (5b) (30%).

Nhu da dé cap & trén, do & epiclorohydrin c6
thé xdy ra déng thoi phan ing m& vong va phéan
ing thé¢ nén ching to6i d4 nghién ctu téng hop
hydroxypiperaquin truc ti€p tr chit 9 va
epiclorohydrin. Mot s6 diéu kién phan tng da
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So do 1: Qua trinh téng hop 7-cloro-4-(piperazin-1-yl)quinolin
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So'dé 2: Phan tng clia quinolin (9) véi epiclohydrin & cdc diéu kién khac nhau

dugc lua chon nham nang cao hiéu sudt cia epiclorohydrin trong etanol véi c6 mat cta kali
hydroxypiperaquin. Khi cho hai duong lugng hydroxyt rdn, & nhiét do 50°C trong khoang 5 h,
cta chat 9 tic dung v6i mot duong luong clia ta nhan dugc hydroxypiperaquin véi hiéu
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suit khoang 50%.

Dé nang cao hiéu sudt ctia phan tng, ching
toi da nghién cttu téng hop hydroxypiperaquin
bing cdch cho chat 9 phan tng véi chat 10. o]
diéu kién t6i wu, mot duong luong chat 9 phan

Cl

H HiOH
N

() C

/

ung véi mot duong lugng chat 10 trong dung
moi dimetylfocmamit trong khi ¢6 mat cia mot
duong lugng natrihydrua, ¢ nhiét do 50°C trong
vong 9 h, hydroxypiperaquin dd nhan dugc véi
hiéu suét 70%.

s

N NaH, DMF H [ ]
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9 10 5b (70%)
So do 3: Téng hgp hydroxypiperaquin qua phéan tng clia chat 9 véi 10
Tém lai, ching toi da tong hop 3. J. Fishwick, W. G. McClean, G. Edwards,

hydroxypiperaquin (Sb) theo hai phuong phap
khac nhau. Phuong phap thit nhét 1a phan tng
truc ti€p tr chat 9 véi epiclorohydrin véi tic
nhan kiém 12 KOH ran cho hiéu suat 50%.
Phuong phap thit hai la phan tng cua chat 9 véi
chit 10 nhan duoc hydroxypiperaquin véi hiéu
suat 70%.

Loi cam on: Cdc tdc gid bay to su biét on dén
Lanh dao Vién KH &CN Viét Nam, da cdp kinh
phi trong khuon khé dé tai cdap Vién KH&CN
Viét Nam va chiong trinh NCCB da hé tro mét
phan kinh phi dé thuc hién cum dé tai cdc chdt
c6 hoat tinh sinh hoc.
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