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Hinh 1: Phat trién va thiét ké cac hop chét 2-aryl-6-methyl-4-quinazolinon tir 3-aryl-isoquinolinon

Tiép ndi hwomg phat trién st dyng phreng
phap dang céu sinh hoc, trong nghién clru nay,
ching toi thng hop mét s6 dén chat 2-aryl-6-
methyl-4-quinazolinon va thér dac tinh té bao ctia
cac chét tdng hop dugec trén 4 dong té bzo ung
thu bidu m (KB}, ung thw gan (Hep-G2), ung thw
phdi (LU) va ung thw v (MCF-7).

Nguyén vit liéu, thiét bi va phrong
phap nghién ciru

Nguyén vat ligu va thiét bi

Hoa chét va dung méi duroc mua tir Cang ty
héa chét Merck hay Aldrich, sir dung khang qua
tinh ché. Séc ki Iép mdng thyc hién trén ban
mong silica gel 60F ., (Merck) va quan sat dudi
dén UV, budc song 254 nm. Phd hdng ngoai
dugc ghi trén méy Perkin Elmer. Phd khéi lugng
dugre ghi trén may LC/MS Agilent 1260. Phé cdng
hwéng tlr hat nhan dwoc ghi trén may Bruker
Avance 500 MHz vii TMS 1am chit chuan ndi.

Phwong phap nghién ctru

Téng hop hba hoc

Cac chét dvgc téng hop theo so dd sau P

c CONR H CONH
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5a. R=3-OMe; 5b.R =2CFj3
5¢c: R=3"CFy, 5d: = 3-CCFy

5e: R=2-OCFy; 5f: R =2'N(CHz)

Sor dd 1: So dd tdng hop cac dan chit 2-aryl-6-methyl-4-quinazolinon 5 (a-f)

Thir tic dung sinh hoc

Téc dyng gy ddc té bao clia cac chat thng
hop duge thir trén 4 dong té bao ung thw: KB
(Human epidemic carcinoma) - ung the bidu mo,
Hep-G2 (Hepatocellular carcinoma) - ung thu
gan; LU {Human lung carcinoma) - ung the phdi
vé MCF-7 {Human breast carcinoma) - ung thw via
theo phurong phéap MTT cla Vién Nghién ciru Ung
thie quéc gia My . Cac chét o6 IC,, < 128 pgim)
dugrc coi la co hoat tinh.

Két qua nghién ciru
Téng hop S-methyl-2-nitrobenzamid (2)

Nhé ti» tr thionyl clorid (7 ml; 80 mmol) vao
binh cau chira 5,43 g (30 mmol) acid 5-methyl-
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2-nitrobenzoic (1), duy tri phan tng & 50°C trong
4 9i&. Loai thionyl clorid dw bang cAt loai chan
khéng. Hoa tan san phém thu dugc trong 30
mi dicloromethan, sau d6 nhé tir tir vao 25 ml
dung dich NH,OH & 0°C, tiép tuc khudy & nhigt
a5 phong khodng 4 giv. Két thic phdn Ong
cht loal dung mdi dwéi ap sudt giam. Loc, ra
tia bang nudc, sdy kho thu dugc S5-methyl-2-
nitrobenzamid (2 (4,42 g dang bét mau tréng).
Higu suét 82%.

Téng hop 2-amino-5-methyibenzamid (3}

Hoa tan 4,42 g (24,5 mmol} hep chét5-methyl-
2-nitrobenzamid {2) trong 200 ml methanol, thém
tir tir 220 mg 10% PAJC vao binh phan (ng. HAn
hop phan teng duge hydro hda & nhigt d6 phong
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trong 8 gior. Sau khi két thuc phan wng, hdn
hop dugc 1am lanh, loc loai bd xtc tac, cat loai
dung mdi thu dwoic 2-amino-5-methylbenzamid
(3} (3.46 g chat bat mau tréng). Hidu suit 94%.
'H-NMR (500 MHz, DMSO-d,) S(ppm): 7,65-
7.34 (2H, -CONH,); 6,96 (m, 2H); 6,59 (d, 1H,
J=8,5Hz); 6,30 (s, 2H, NH,); 2,13 (m, 3H, CH,).

Téng hep dan chit 2-aryl-4-quinazolinon
(5af)

Quy trinh chung

NaHSOa (4 mmal) dwoc them vao dung dich
gbm 2-amino-5-methylbenzamid (3) (2 mmol) va
dén chat clia benzaldehyd 4 (a-f) (2 mmol} trong
N,N-dimethylacetamid (5 mL). H&n hop dugc
khudy & 150°C trong 2 - 3 gitv. Sau khi phan (rng
két thic, 88 ngudi binh phan (rng, d& hén hop
phan (ng vao nirdre 44, két tda tao thanh duoc loc
hiit, na thia nhiéu 1n bang nurdc cét va ethanol d&
thu duge san phdm quinazolinon 5 (a-f).

2-(3-Methoxy-phenyl})-6-methyl-3H-
quinazolin-4-on (5a}

Chét rin mau tréng, 484 mg, hiéu suit 91%.
T, 213-215°C. IR (cnm'): 3420 (NH), 3041, 1682
{C=0). "H-NMR (500 MHz, DMSO-d,) 5 (ppm):
124 (s, 1H); 7,94 (s, 1H); 7,77 (d, J = 7,5 Hz, 1H);
7.72(dd, J=25,1,5Hz, 1H); 7,64 (s, 2H); 744 (t, J
=8,0Hz, 1H); 7,13 (dd, J=8,0,2,5 Hz, 1H); 3,85 (s,
3H); 245 (s, 3H). “C-NMR (125 MHz, DMSO-d,)
& (ppm): 162,1; 150,3; 151,3; 146,8; 136,3; 135,9;
134,0; 129,7,1274; 1252; 120.7. 120,0; 117.4;
112,4; 55,3; 20,8. MS (ES]): m/z 267 {(M+H)"

6-Methyl-2-(2-(trifluoromethyi)phenyl)
quinazofin-4{3H)-on (5b)

Chét rin mau tring, 304 mg, higu suét 50%.
T, 195-196 °C. IR {cnr’): 3414 (NH), 3069, 1664
{C=0). "H-NMR (500 MHz, DMSO-d,) § (ppm):
12,6 (s, 1H); 7.97 (s. 1H); 7,89 (d, J = 7,5 Hz, 1H);
7,80 (d, J = 7,5 Hz, 1H); 7,79-7,74 (m, 2H); 7,66
{dd, J =8,5, 1,5 Hz, 1H); 7,57 (d, /= 7.5 Hz, 1H);
246 (s, 3H). "C-NMR (125 MHz, DMSO-d,) 3
{ppm): 161,2; 151,4; 146,3; 136,8; 135,8; 133,1;
132,3; 130,7; 136,4; 127.3; 127,0 (*J, . =30,7 Hz),
126.4 (J, . = 4.7 Hz); 125,1; 123,7 (", = 2721
Hz);120,9; 20,8. MS (ES!): m/z 305 (M+H)".

6-Methyl-2-(3-(trifluoromethyl)phenyl}
quinazolin-4(3H)-on (5¢c):

Chiét rén mau tring, 498 mg, hiéu suét 82%.
T 297209 "C. IR (cm): 3414 (NH), 3069,
1664 (C=0). 'H-NMR (500 MHz, DMSG-d,) &
{ppm): 42,6 (s, TH); 853 (s, 1H); 8,47 (d, J= 7,5
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Hz, 1H); 7,97 (s, 1H); 7,94 (d, J = 7.5 Hz, 1H);
7,79 (t. J = 7,5 Hz,1H), 7,70-7,67 (m, 2H); 2,47
(s, 3H). C-NMR (125 MHz, DMSO-d6) 5 (ppm):
161,0; 150,1; 146.,4; 136,8; 135,9; 133,7; 131,6;
129.8; 129,5 (3, = 30,7 Hz); 1276 (o= 47
Hz); 127.5; 125,2; 124,3; 123,8 ("J_ . = 272,1 Hz);
120,8; 20,8. MS(ESI): m/z 305 (M+H)*

6-Methyl-2-(3-(triflucromethoxy)phenyl)
quinazalin-4(3H)-on (5d)

Chét rn mau vang nhat, 489 mg (95%). T°
201-202 °C. IR (car?): 3420 (NH), 3022, 1676
(C=0). "H-NMR (500 MHz, DMSO-d,) & (ppm):
12,6 (s, 1H); 8,23 (d, J = 7.0 Hz, 1H); 8,16 (s,
1HY); 7,96 (s, 1H); 7.71-7,68 (m, 3H); 7.60 (d. J
= 8,0 Hz, 1H); 2.47 (s, 3H). “C-NMR {125 MHz,
DMSO-d;) 3 (ppm): 162,0; 156,1; 149.8; 148,4;
136.7; 135,9; 135,0; 130,7; 127,5; 126,7; 125,2;
123,7; 120,1; 119,8 ("J_ . = 256 Hz);109,5; 20,8.
MS (ESI): m/z 321 (M+H)" .

6-Methyl-2-(2-(trifluoromethoxy)phenyi)
quinazolin-4(3H)-on {5e)

Chét réin mau vang nhat, 499 mg (78%). T°_:
245-246 °C. IR femr®): 3420 (NH), 3022, 1676
(C=0). 'H-NMR (500 MHz, DMSO-d,) § (ppm):
12,5 (s, 1H); 7,97 (s, 1H); 7,79 (dd, J = 8,0, 1,5
Hz, 1H). 7,70-7.66 (m, 2H), 7,61 (d, J = 8,5 Hz,
1H); 7,56 (dd, J = 7,5, 1,0 Hz, 1H), 7,53 (d, J =
8,0 Hz, 1H); 2,46 (s, 3H). *C-NMR (125 MHz,
DMSO-dy) & (ppm): 161,3; 149,5; 146,6; 145,6;
136,9; 135,8; 132,1; 131,3; 128,2; 127.6; 127.3;
125,2; 121,5; 120,8; 119,9 ('J; = 256 Hz); 20.8.
MS (ESD): mvz 321 (M+H)'

2-(2-(Dimethylamino)phenyi)-6-
methylquinazolin-4(3H)-on (51)

Chét rin mau tring, 428 mg, hiéu suét 77%.
T, : 204-206 °C. IR (cm'): 3414 (NH), 3069,
1664 (C=0). 'H-NMR (500 MHz, DMSO-d,) §
{ppm): 12,7 (s, 1H); 7.94 (s, 1H), 7,83 (dd, J=8,0;
1,5 Hz, 1H); 7,65-7,61 (m, 2H); 747 (td, J = 7.5;
1,0 Hz, 1H); 7.25 (d. J = 8,0 Hz, 1H); 7,13 (d, J
=75 1,0 Hz, 1H), 2,66 (s, 3H); 2,40 (s, 3H).
SC-NMR (125 MHz, DMSO-d,) 5 {ppm): 161,1;
152,8; 151,8; 147.2, 136,2; 1356; 131,6; 130.5;
127.3; 1252; 122,1; 120.8; 119,1; 43,6; 20,8,
MS (ES: m/z 280 (M+H)* .

Hoat tinh khang té bao ung thw

Cac chét thng hop dwec ther doc tinh té bao
trén 4 dong té bao ung thu: KB, Hep - G2, LU va
MCF-7. Két qua hoat tinh gay doc té bio cia cac
chét tdng hop IC, (ug/mL) trén céc dong té bao
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dugc thé hién & bang 1. Ngoai ra, §é c6 thé so bd

tim hidu méi lien quan gitra hoat tinh sinh hoc va

tinh chét Iy hoa clia cac chét tdng hop duoc, cac

dan chét 5 (a-f) dwoo tinh gia tri logP bang phan

mém KOWWIN, két qua duoc trinh bay ¢ bang 1.

Bang 1: Két qua thir hoat tink gy d6c té béo va
gia tri logP cfia c4c chét 5 (a-f)

Gié 1 C,, (ugmL) LogP
KB HepGZ LU MCF7
52 30Me >128 kW K390
8 2CF, 448 581 62 T4 419

Hopchdt R

5c 3CF, >128 ki Kkt kt 479
54 3-OCF,  >128 kt kt kt 487
5o 20CF, 118 136 2 2533 487
5 ON(CH), 084 sx 8 128 400

Ellipticin 031 035 048 032

Ghi chir: kt. khéng thik

Ban luan

Céc chat muc tiéu 5 (a-f) dwoc téng hop tir
hai chét ban dau la 2-amino-5-methyl-benzamid
(3) va cac dan chat benzaldehyd treng wng 4
(a-f). D&n chét benzamid 2 dwoc didu ché tw
acid 5-clore-2-nitro-benzoic (1) véi hiéu sudt cao
(82%) qua hai giai doan: hoat héa nhom acid véi
thiony! clorid tao dén chét acyl clorid, 1S phan
ung voi dung dich NH,OH. Tiép theo, phan ng
hydro héa nhom -NO, vé&i xic téc 10% Pd/C thu
dwoc san phadm 2-amino-5-methyl-benzamid 3
V& higu suat cao (94%) M.

Tiép 46, cac dén chét 2-aryl-4-quinazolinon
(5) duoc tdng hop theo co ché ngung tu/dehydro
héa giba hop chét 2-amino-5-methyl-benzamid
(3) va cac dan chat benzaldehyd (4 a-f) & 150°C
{rong moi trurng M, N-dimethylacelamid vai hiéu
suét 50-95%. San pham két tinh trong nudre, sau
d6 dwoc rira nhidu [an véi EXOH ™ Phwong phap
tdng hop nay c6 nhidu wu diém vi nguyén liéu
va cac hgp chat aldehyd thom ban dau sin cé,
da dang; phén ng tién hanh d& dangK hiéu suét
cao; san phdm thu dugc 1 cac chét két tinh trong
nuée, dé tinh ché. Cau tric cla cac dén chat 5
(a-f) dwoc khdng dinh bing cac phwong phap
phd IR, NMR va MS.

Tiép d6, cac din chét 2-aryl-4-quinazolinon
(5) dwoc tdng hop theo co ché ngwng tu/dehydro
héa giita hop chét 2-amino-5-methyl-benzamid
(3) va cdc dan chét benzaldehyd (4 a-f) & 150°C
trang méi trudrng N, N-dimethylacetamid véi higu
sudt 50-95%. San phim két tinh trong nwdre, sau
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6 Ao riva nhidu 1n voi EtOH Y. Phwong phap®
téng hep nay cd nhidu wu diém vi nguyén ligu
va cac hgp chét aldehyd thom ban dau sén c(),
da dang; phan (rng tién hanh dé déng, higu sut
cao; san phém thu duoc [ céc chét két tinh trong
nuwdc, dé tinh ché. CAu irdc cla cac dén chat 5
{a-f) dwoc khéng dinh bang cdc phuong phap
phd IR, NMR va MS.

Trwéc tign céac hop chat g hop duoc thiy
tac dung dgc tinh té bao trén dong té bao ung thy
bidu mé KB. Két qua cho thdy cac hop chét 5h,
Se va 5f ¢ hoat tinh (e ché té bao ung thw, vér
gia ti IC,, trong khoang 0,84-4,48 pg/mL trong
da khi cac h(rp chét 5a, 5¢ va 5d khong thé hoat
tinh trc ché t& bao ung thw. Chat 5 voi nhom
thé -N(CH ), 6 hoat tinh manh nhét véi ndng
d5 0,84 ug/mL, gan véi chét chudn ellipticin. So
sanh hoat tinh clia cac hop chét Sc va 5d véi
cling nhém thé CF,, 5e va 5f voi cling nhém thé
OCF, cho thdy cac nhom thé & vi tri 2" trén vong
phenyJ mang lai hoat tinh t&t hon cho cac dén
chét tong hop so véi nhém thé & vi tri 3'. Ngoal
ra, chat 5a mang nhom thé methoxy vt 3
cling khong c6 hoat tinh tec ché té bao ung thi,
con chét 5f vai nhom thé dimethylamin & vj tri 2
e ché kha manh cac dong té bao thi nghiém.

Cac hop chat Sb, 5e va 5f dvoc tiép tuc thi
hoat tinh trén cac dong t& bao gan Hep-G2, phdi
LU va ung thw v MCF-7. Hai chét 5b va Se d&u
6 hoat tinh v&i 3 dong t& bao néu trén vén IC,
1n lwot 12 5,81, 62, 74 pg/mL va 1,36; 2; 25,33
ug/mL trong wng. Chét 5f chi co tac dung trén
2 dong té bac Hep-G2 v& LU véi IC,, 1an lwotla
5,27 va 8pg/mL, nhur vy hop chét 5f cé tac dung
dd¢ € bao kha chon loc trén dong té bao KB,
manh hon so vév trén t& bao ung thu gan va phbi
twong tng tr 6-10 |an,

D& c6 thé so bo tim hidu méi lién quan gita
hoat tinh sinh hoc va d3c tinh ddu-nude clia cic
chét tdng hep duge (logP), cac chat 5 (a-f) dugc
tinh gid trj logP dwa trén phan mém KOWWIN.
Cac gia tri tinh teén thu dwoc 1a 3,90 - 4,87, théa
man quy tic 5 clia Lipinsky trong thiét ké& thuc.
Nhw vay céc chét thng hop dwoe déu co khd
nang la phan t thube. Tuy nhién chwa thay cé
méi lién quan ré rang gitva doc tinh té bao va gia
tri logP clia cac hop chét nay.

Két luan
Ba thiét ké va tong hop duoc 6 dén ché
2-aryl-6-methyl-4-quinazolinon (5 a-f), cac chat
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nay déu chura thay cong bd trong céc tai lisu
tham khao dugc.

D3 thir hoat tinh gay ddc té bao cha cac chét
tdng hop dwoc irén 4 dong té bao ung thir ngudi
13 té bao ung thu biéu md KB, t& bao ung thu gan
Hep-G2, t& bao ung thw phdi LU, t& bao ung thie
v( MCF-7. Cac nhom thé trén vang phenyl & vi
tri 2' 14 thuan loi cho hoat tinh khang € bao ung
thir. Hai chét 5b, Se co hoat tinh (e ché 4 dong &
bao thir nghiém, cén chat 5f c6 hoat tinh trc ché
3 dong té bao (KB, Hep-G2, LU).
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