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SUMMARY

SYNTHESIS, CYTOTOXIC ACTIVITY OF SOME HYBRYD COMPOUNDS
PYRAZOLINE-QUINOLINE

Many derivatives of quinoline-2-one have been considered to synthesize and evaluate their biological
properties due to their various biological effects, including antibacterial, antioxidant, anti-inflammatory,
and anticancer activities. The connection of 4-hydroxyquinoline-2-one with 2-pyrazoline rings could make
its the new remarkable activities. In this work, some 2-pyrazoline compounds were synthesized from o[-
unsaturated ketones containing quinoline ring. 2-Pyrazoline derivatives was synthesized by reaction of o, 3
unsaturated ketones with 4-nitrophenylhydrazine with yields of 48-62%. Their structure was confirmed by
IR, NMR and MS spectroscopic methods. Their anticancer activities were scanned by the standard methods.
These compounds exhibited low toxicity to two cancer cell lines KB and HepG2.
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1. PAT VAN PE

Pyrazoline va dan xuat cua n6 chiém mét vi tri
quan trong trong téng hop hiru co néi chung va
hoa dugc néi riéng. Pa sé chling c6 phd hoat tinh
sinh hoc rét rong nhu: e ché su phéat trién cua
khdi u [12], thuéc 1am giam hoat dong hé mién
dich cua co thé [8], khang nhiéu loai vi khuin,
nam, chdng co giat [10], chéng viém [2], chdng
ung thu [6], chéng dai thao duong, chéng tram
cam [9], ha huyét p [13], chat chong oxi hda [1],
hoat dong wc ché cholesterol [7]... Mot s hop
chat lai quinoline-pyrazoline mang vong thiazole
da dwoc tdng hop va danh gia 1a tac nhan chbng
ung thu va chét ic ché EGFR bai George va cac
cong su [5], di tir cac tién chat pyrazoline va
chalcone cua ching. Hop chat A (Hinh 1) cho
thy hoat tinh dang chu y & mirc nanomol (rc ché
EGFR IC50 = 31,80 nM so voi gefitinib doéi
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chtng ¢ 1IC50 = 29,16 nM). Vé kha ning giy
doc té bao ddi véi cac dong té bao ung thu, hop
chat A c6 gié tri IC50 hién thi lan luot 12 0,227,
0,136 va 1,277 uM dbi voi MCF-7, Hela va
DLD1. Céc gié tri nay thap hon dang ké so véi
gia tri cua ca tién chat pyrazoline (1,155, 0,231
va 121,67 uM cho cliing mét dong té bao) va tién
chét chalcone (twong tng la 3,155, 2,100, 1,263
uM). Tuy nhién, diéu dang néi 1a hoat tinh rc ché
EGFR cua tién chit chalcone kém hon mdt chit
so vai 22 (IC50 = 37,07 nM), trong khi hoat tinh
trc ché cua tién chét pyrazoline khong duoc bao
c40. Gan déy, Charris va cac cong su da tong hop
va sang loc 20 hop chit lai quinoline-pyrazoline
v6i su khac biét chinh 1a khdng c6 nhém thé ¢
nguyén ti nito vi tri s6 1 cua vong pyrazoline [3].
Hop chat B (Hinh 1) thé hién dic tinh chon loc



t6t nhét (t& bao ung thu bach ciu & nguoi so véi
té bao lympho & ngudi) voi cac gia tri 1C50 la
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3,17, 0,94 va 45,92 uM (24 gid) so vai Jurkat
E6.1, HL60 va céc té bao lympho binh thuong.
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Hinh 1. Mgt sé hop chat lai quinoline-pyrazoline cé hogt tinh izc ché té bao ung thur

Sy két hop cua hai di vong, bao gdbm quinoline va
pyrazoline, vao phan tir lai c6 thé tao ra phan tir
méi ¢c6 hoat tinh khang ung thu. Do do, trong
nghién ciru ndy, chlng toi da thiét ké khung phan
tir méi ¢6 chira ca vong quinoline va pyrazoline.
Khung nay duoc xay dung bang phan tng dong
vong cua ketone o,f-khdng no voi  4-
nitrophenylhydrazine. Hoat tinh gy doc té bao
cuia ching da thir nghiém vai hai dong té bao ung
thu, bao gom ung thu biéu mé KB va ung thu gan
HepG2.

2. PHUONG PHAP NGHIEN CUU
2.1 Qui trinh téng hep cac hep chit

Nhiét d6 nong chay cua cac san pham tong hop
dugc do trén may STUART SMP3. Sic ky ban
mong thuc hién trén ban mong silicagel 60 Fass
trang trén 14 nhém cua hang Merck. Phd hong
ngoai do dudi dang vién nén vgi KBr trén may
FTS-6000; Pho cong huong tir hat nhan (NMR)
dugc do trong dung moéi DMSO trén may
BRUKER XL-500 tai Vién Héa hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam. Phd khéi
lwong cua cac hop chat nghién ctru dugc ghi trén
méy AutoSpec Premier (USA). Dir liéu téng hop
cta cac hop chat lai pyrazoline-quinoline (1), (2),
(3) da duogc chling toi cong bd trude day [15]. Hop
chit (4) dugc cong b tai tai liéu [17]. CAc hop
chét lai pyrazoline-quinoline dugc téng hop di tir
N-methylaniline theo So dd 1. Céc giai doan (a),
(b) va (c) duoc thuc hién theo tai liéu [16]. Giali
doan (d) dugc thuc hién theo phuong phap chung
nhu sau: Pun héi luu 30-40 gid hdn hop gém 1073
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mol ketone «,- khéng no véi 10° mol p-
nitrophenylhidrazine trong dung mdi ethanol
tuyét ddi va xtc tac 12 5 - 7 giot acid acetic bang.
San pham tach ra dugc loc hit va két tinh lai trong
dung mdi thich hop dén khi trén ban mong
silicagel chi cho mét vét gon va tron. Cac san
pham nhan duoc déu I cac chat rin c6 mau nau,
trén ban mong silicagel cho mot vét tron va phat
quang manh dudi buc xa 254 nm véi Rt ¢ 0,69-
0,74.

Céc dir kién tong hop cua céc hop chat 5-aryl-3-
(4’-hydroxy-N-methyl-2’(1H)-quinolone-3’-yl)-
1-(4’-nitrophenyl)-2-pyrazoline (5), (6)

Hop chit (5) Hiéu suat phan ung 54%, .= 252-
253°C, R¢ = 0.74 (ethyl acetate:chloroform, 5:2).
IH NMR (DMSO-ds) 5 (ppm), J (Hz): 3.55 (s, 3H,
CHs), 3.61 (s, 3H, N-CHs), 3.66 (1H, dd, Ha), 4.28
(1H, dd, J: 15.0 va 10.0 Hz Hb), 5.68 (1H, dd, J:
10.0 va 4.0 Hz, Hc), 8.06-8.10 (3H, m, H-5, H-12,
H-14), 7.71 (1H, td, J: 7.0 va 1.0, H-7), 7.53 (1H,
d, J: 7.0, H-8), 7.36 (1H, m, H-6), 7.36 (2H, d, H-
17, H-21), 7.28 (2H, m, H-18, H-20), 7.00 (1H, d,
J: 7.5, H-11, H-15), 12.93 (1H, s, C4-OH). 13C
NMR (DMSO-ds) & (ppm): 160.4 (C-2), 100.7 (C-
3), 140.9 (C-4), 114.9 (C-4a), 123.4 (C-5), 122.2
(C-6), 133.0 (C-7), 115.2 (C-8), 140.8 (C-8a),
156.6 (C-9), 146.9 (C-10), 111.8 (C-11, C-15),
125.9 (C-12, C-14), 138.3 (C-13), 133.5 (C-16),
129.2 (C-17), 125.5 (C-18), 113.7 (C-19), 125.5
(C-20), 129.2 (C-21), 29.0 (N-CHs), 46.9 (C-a,b),
60.3 (C-c). ESI-MS: Mtt = 454.47 Da, found: m/z
455 [M+H]".



Hop chit (6) Hi¢u suat phan (ng 48%, t%= 261-
262°C, R¢ = 0.69 (ethyl acetate:chloroform, 5:3).
'H NMR (DMSO0-de) § (ppm), J (Hz): 3.57 (s, 3H,
N-CHs), 3.66 (1H, dd, Ha), 3.72 (s, 3H, OCH3),
4.28 (1H, dd, J: 15.5 va 4.0, Hb), 5.65 (1H, dd, J:
10.0 va 4.0, Hc), 8.11-8.13 (13H, m, H-5, H-12,

c OQNONHNH

H-14), 7.73 (1H, td, H-7), 7.56 (1H, d, J: 7.0 Hz,
H-8), 7.37 (1H, t, J: 7.0 Hz, H-6), 7.27 (1H, t, J:
8.5, H-19), 7.02 (1H, d, J: 8.0, H-11, H-15), 6.81-
6.88 (3H, m, H-17, H-18, H-21), 12.94 (1H, s, C4-
OH). ESI-MS: Mtt = 470.47 Da, found: m/z 471
[M+H]*.
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So do 1. Tong hop céc hop chdt lai quinoline-pyrazoline di tir N-methylaniline

2.2 Thir nghiém hoat tinh ddc té bao

Hoat tinh doc té bao cua cac hop chét duoc ching
tdi thir nghiém tai phong Hoa sinh tng dung —
Vién Héa hoc, Vién Han 1am Khoa hoc va Céng
nghé Viét Nam. Phuong phép thir hoat tinh doc té
bao duoc tién hanh theo tai liéu [4,11] theo
phuong phap thir doc tinh té bao in vitro caa Vién
Ung thu Qudc gia Hoa ky (NCI). Cac dong té bao
ung thu nghién ctru dugc nudi ciy trong c4c moi
truong nudi cdy phl hop ¢6 bd sung them 10%
huyét thanh phoi bo (FBS) va cac thanh phan can
thiét khac ¢ diéu kién tiéu chuan (5% CO,; 37°C;
do6 4m 98%; vo trung tuyét d6i). TUy thudc vao
dac tinh coa tirng dong té bao khac nhau, thoi gian
ciy chuyén ciing khac nhau. Té bao phat trién &
pha log s& duoc sir dung dé thir doc tinh.

Thir doc tinh té bao: 200 pL dung dich té bao &
pha log ndng do 3.10* té bao/mL vao mdi giéng
(dia 96 giéng) trong moi trudng RPMI 1640 cho
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cac dong té bao HepG2, KB. Mau thtr duoc xir Iy
v6i té bao & cac ndng do pha lodng khéc nhau sao
cho dat dén ndng do6 cudi cung 1a 128 pg/mL; 32
pg/mL; 8 pg/mL; 2 pg/mL; 0,5 pg/mL. U 37°C,
5% CO; 3 ngay. Giéng diéu khién gom 200 pL
dung dich té bao 3.10% té bao/mL, 1 37°C, 5% CO;
3 ngay; thém 50 uL MTT (1 mg/mL pha trong mdi
truong nudi cdy khdng huyét thanh) va u tiép ¢
37°C/ 4 gio; loai bé moi truong, thém 100 pL
DMSO lic déu doc két qua & budc séng 540 nm
trén may spetrophotometter Genios TECAN.
Phan tram kim him sy phat trién cua té bao duoc
tinh toan dua trén sé liéu do mat d6 quang hoc
OD trén may quang phd TECAN theo cong thiic
sau:

OD mau thir - OD control (-)
OD control (+) - OD control (-)

IC =100% - -100

3. KET QUA VA THAO LUAN



3.1 Téng hop céc hgp chat pyrazoline Hb (5=4,28 ppm), Hb (5=3,66 ppm) va
Hc (8=5,65-5,68 ppm), day la c4c tin hiéu dau tién

Phan ung dugc thyc hién béng cach dun hoi luu .
: khang dinh vong 2-pyrazoline dugc tao thanh.

cic  ketone  a,f-khbng no  véi p-

nitrophenylhidrazine trong dung méi ethanol Tir két qua phan tich pho 'H NMR ta thay su xuat
tuyét dbi véi xdc tac acid acetic bang, cac chét hién tin hiéu cong hudng cua proton ctia nhém OH
tach ra ngay trong qua trinh dun hdi luu, rira nhiéu & carbon C4 trong hop phan quinoline ciia cac hop
lan chat rin tach ra bang ethanol nong thu duoc chat lai quinoline-pyrazoline tong hop duoc dich
céc chit tinh khiét. Hiéu suét caa cac phan ung chuyén vé phia truong yéu véi do chuyén dich hoa
dao dong tir 48-54%. hoc 6=12,93-12,94 ppm, diéu nay c6 thé giai thich

nhu sau: proton ciia nhdm C4-OH tao lién két
hydro noi phan ti véi nguyén tir nitrogen cua
nhém Ce=N trén vong 2-pyrazoline, do vay tin
hiéu cong huong caa proton nay dich chuyén vé
phia truong yéu. Lién két hydro noi phan tir ciing
Xuit hién twong tu & hop chat lai quinoline-
benzodiazepine[14].

Cau trlic ctia cac san pham téng hop duoc da dugc
xac nhan nho két qua phan tich phd *H NMR, 13C
NMR va MS. Phd *H NMR cua cac hop chat lai
quinoline-pyrazoline khéng c6 tin hiéu doublet
V6i hiéu tmg méi nha dic trung cho chuyén dich
héa hoc cua nhém trans vinyl trong cac ketone
a,f-khong no, ddng thoi xuat hién céc tin hiéu
céng huong cua 3 proton no trong vong 2-

CHs
N.__O
4
= \ Ar
O Ny N-N
NO,
Hinh 2. Lién két hydro ngi phan tir trong cac hop chat lai quinoline-pyrazoline
Phé 3C NMR cua cac hop chat tong hop c6 day 3.2 Hoat tinh dgc té bao
du tin hiéu cong hudng ctia cac nguyén tir carbon Cac hop chat cua 5-aryl-3-(4'-hydroxy-N-methyl-

khong tuong duong trong phén tu. Tuy nhién, vi 2'(1H)-quinolone-3"-y1)-1-(4"-nitrophenyl)-2-
trong cac phan tir c6 20-22 nguyén tir carbon, cac
tin hiéu cong hudng cua ching rat sat nhau vé do
chuyén dich héa hoc nén viéc quy két cac tin hiéu
cua cac nguyén tir carbon gap nhiéu kho khan.
Chung toi phai dya vao tin hiéu cong huong cua cac
nguyeén tir carbon da dwoc quy két cua cac hop chét
& tai liéu [15], dé xac dinh chinh xé4c céc tin hiéu
carbon cua hop chét lai pyrazoline-quinoline da
tong hop trong bai béo nay. Vong 2-pyrazoline
duoc x4c nhan bang sy xuét hién cua cac tin hiéu
cong huong dac trung cho 3 nguyén tir carbon no,
vai C-ava C-b ¢ 6=46,9 ppm va C-c ¢ 6=60,3 ppm.
Pho ESI-MS cuia cAc hop chat cho pic ion gia phan
tir [M+H]* vai s6 khdi m/z pht hop véi cong thic 5 ) ) 3
phan tir du kién, vi du véi hop chét (6) c6 My = dung uc ché trén dong té bao H(?pGZ, Vi hop chat
470,47 Da, va pic ion gia phan tir c6 s6 khdi m/z (2) (ICs0 = 6,26 uM) va hop chat (3) (ICso = 39,38
471 [M+H]". uM).

pyrazoline (1-5) da duoc sang loc vé hoat tinh
chéng ung thu in vitro bao gom céc dong té bao
ung thu biéu md (KB) va té bao ung thu gan
(HepG2). Ellipticine duoc sir dung lam chét dbi
sénh. Két qua danh gia dugc dua ra trong Bang 1
va Bang 2. Két qua trong cac bang nay cho thay
hau hét cac hop chit téng hop dugc thé hién hoat
tinh chéng ung thu thap ddi véi cac dong té bao
KB va HepG2 duoc thir nghiém so véi chat dbi
sanh Ellipticine. Chi cac hop chit (2) (I1Cso = 2,00
M) va hop chét (3) (ICso = 46,05 puM) thé hign
tac dung wc ché trén dong té bao ung thu biéu mo
(KB). Twong tu, 02 hop chét nay ciing thé hién tac
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Bang 1. Hogt tinh ic ché in vitro doi véi dong té bao ung thir KB cuia cac hop chat (1-5)

Néng d¢ thir nghiém (ug/mL)

Hop chat Ar ICso (uM)
128 32 8 2
(1) 3-MeO-4-OHCgHs 36 18 0 0 >128
) 4-OHCgH4 94 87 70 50 2.00
©) 2-Thienyl 85 44 21 10 46.05
(4) 3-MeCeHs 20 0 0 0 >128
(5) 4-MeCgH, 11 0 0 0 >128
Ellipticine — - - - - 0.42

Bdng 2. Hogt tinh i ché in vitro ddi véi dong té bao ung thir HepG2 ciia cac hop chadt (1-5)

Néng dd thir nghiém (ug/mL)

Hop chat Ar ICso (uM)
128 32 8 2
(1) 3-MeO-4-OHCqHs 25 12 0 0 >128
) 4-OHCgH4 93 81 70 1 6.26
(3) 2-Thienyl 62 49 13 0 39.38
(4) 3-MeCsH, 25 13 0 0 >128
(5) 4-MeCgHq4 9 0 0 0 >128
Ellipticine - - - - - 0.49
4 KET LUAN bao ung thu gan (HepG2) cao nhat véi ICs 12 6,26

Cac hop chat 5-aryl-3-(4’-hydroxy-N-methyl-
2'(1H)-quinolone-3’-yl)-1-(4"-nitrophenyl)-2-

pyrazoline (1-5) da dwoc téng hop bang phan tng
cua cac ketone a,f- khoéng no di tir 3-acetyl-4-
hydroxy-N-methyl-2(1H)-quinolone  véi  p-
nitrophenylhydrazin trong dung mdi ethanol tuyét
dbi véi xdc tac acid acetic bang, voi hiéu suit 48—
54%. Céc hop chat lai quinoline-pyrazoline nay
d3 duoc sang loc vé hoat tinh &c ché in vitro dbi
v6i 02 dong té bao ung thu. Két qua cho thay hau
hét cac hop chit tdng hop duoc thé hién hoat tinh
chdng ung thu thap ddi véi cac dong té bao KB va
HepG2 so véi chét déi sanh ellipticine. Trong day
nay, hop chat (2) thé hién tac dung wc ché trén
dong té bao ung thu biéu md (KB) cao nhit véi
ICso 12 2,00 uM va tac dung wc ché trén dong té
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uM.

Loi cam on:

Nghién ctru nay duoc tai tro boi Truong Pai hoc
Su pham - Pai hoc Thai Nguyén thong qua Dé
tai khoa hoc va cong nghé cip co sd, ma s
“TNUE-2022-04".
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