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Summary

Taking quinazofinone as one of the most important heterocyelic frames in medicinal chemistry
with diverse pharmacological activiies such as antibacterial, antihypertensive. anti-infammalory, and
anticancer activities, some novel 2-aryl-4-aminoquinazofine derivatives were synthosized from the
corresponding guinazofinones in 3 steps. The cytotoxicity of the synthesized compuunds was evaluated
agarmst 4 cancer cell lines including human epidermic carcinoma (KB), hepatoceilutar carcinnma (Hep-G2),
human luny carcinoma (LU-1) and human breas! carcinoma (MCF-7). Quinazolineaming compound 8d
showed moderate antifumar activily on K8 celf line.

Keywords: Quinazofine, 2-aryl-quinazolin-4-amine, anticancer.

Pat van dé

Quinazolin 1& mat trong cac nhan di veng
guan trong. dugc stk dung nhidu trong hoa duwoe
do ¢ nhigu heat tinh sinh Aoe khag nhau nhw
khang khudn. ha huyét ap. khang viém. chéng
ung thu. Bc bidt hop chit 4-aminoguinazolin
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duwge cac nha khoa hoc trén thé gidi quan tam
nghién cteu. phat trién, trong nhom nay co thé ké
tof nhom thuée didu tri cao huyét ap (doxazosin
va nham thude e ché enzym tyrasin kinase, oo
tac dong trén thu thé yéu td phat trién biéu bi nhe
gefetinib. erlotinib -
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Hinh 1: Car thude ¢ chia khung 4-aminoguinazolin

Cac hop chat 2-aryl-4-amincquinazoin v
tac dung chéng ung thw dugc phat hién trong
nhitng ndm gan day 2+ Nam 2010, nhem
nghién clbu cia chung tai da tdng hop va danh
gia hoat tinh chdng ung thw cia mot sé din chat
thé 4-aminoquinazolin K&t qua cho thay cac
déin chat 1-3 ¢o hoat tinh gay dac té bag tot trén
mot s& déng té bao ung thw nhuw A545, HCT15,
OV-3. MEL-2, théng qua vigc (c ché enzym
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topoisomerase | B Gan day, mot sé dan chét
2-aryl-4-aminoquinazolin ciing da ducc tong hop
va thir hoat tinh gay doc té bao trén cac dang
KB, Hep-G2, LU, MCF-7 B Trong nghién cliu
v& nhom 2-aryl-7-methyl-quinazolin-4-amin (4],
nham thé & vi tri 3' trén vong 2-phenyl co chidu
hwréng thuén lei cho hoat tinh sinh hoc trén cac
déng & bao ung thir thir nghigm 1
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Hinh 2: C4u triic hoa hoc mdt sb ofin chét 2-aryl-4 - aminoquinazolin ¢6 tac dung chéng ung thie

Tiép tuc nghisn clu v& cac hop chét
4-aminoquinazolin véi tAc dung chéng ung thw,
trong nghién ctru nay ching toi téng hop mat sb
dén chét 2-aryl-7-methyl-quinazolin-4-amin méi
mang nhém thé & vi trf 3' trén vong 2-aryi va thir
tac dung khang t& baa ung thyr clia cac chét tdng
harp durgre.

Nguyén vt lidu va phwong phap
nghién ciru

Nguyén vt lieu va thiét bj

HyC NﬂR
MH
5a: R= Qs

Sad ::2:2&

POClL

5d: R=CH=CH-CH=CH-
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Héa chét va dung mdi dwge mua tir cong ty
héa chét Merck hay Aldrich, s dung khéng qua
tinh ché. S&c ki lép mang thyee hién trén bén méng
silica gel 60 F,,, (Merck) va quan sat dwdi dén
UV, buére séng 254 nm. Phé khéi legrng dugre ghi
trén may LC/MS Agiient 1260. Phé cdng hwéng
tlr hat nhan diroc ghi trén mdy Bruker Avance
500 MHz v&i TMS lam chét chudn noi.

Phiwrerng phép nghién ciru
Téng hop hoa hoe
Céc chit duoc ting hop theo so db sau;
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Serdb1: Téng hop céc dén chét thé 3 cria 2-aryi-7-methylquinazolin-4-amin (8 a-d)

Thir tic dyng sinh hoc

Tac dung gy doc té bao clia cac chét 8 a-d
thiF trén 4 déng t& bac ung thw: KB {Human
epidermic carcinoma) — ung thw bidu mé; Hep
— G2 {Hepatocellular carcinoma) — ung thuw gan:
LU (Human lung carcinoma) — ung thw phéi va
MCF-7 {(Human breast carcinoma) — ung thw vi
theo phurong phap MTT Bl iai Phéng Hoéa sinh
rng dyng — Vién Héa hoc — Vién Han lam Khoa
hoc va Cong ngh§ Viet Nam. Cac chét cb IC,, <
128 pg/ml duee coi la cb hoat tinh,

TAP CHI DUQIC HQC - 12016 (S0 477 NAM 56)

Két qua nghién ciru

Téng hop céic din chit 4-cloro-z-aryl-
quinazolln (6 a-d)

Quy trinh chung

Hep chét quinazolinon 5 a-d va POCI, (2-3
mL) duge khudly & 100°C trong khodng 7 8
gitr. Sau khi phan trng két thac, POCI, dw duoc
loai bé bing cach cit dudi 4p sudt glém hén
hop phén tng dugc 66 vae nuee da va duoc
chiét voi ethyl acetat. Pha hiru co duge rira voi
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dung dich NaCl béio hda, iam khan béng Na,50,.
Dich chiét duegc cét loai dung méi duwsi ap suf
gidm, phan cin dwge tinh ché bing sdc ki cbt
silica gel (n-hexan- ethylacetat (9:1)) d& thu
dirgrc s3n pham imin clorid 6 a-d.

4-Cloro-7-methyi-2-(3-(methoxy}phenyl)
quinazolin (6a)

Hop chét 8a thu dwoe dudi dang chat rén mau
vang (102 mg, higu suét 40%) tr 240 mg hop
chét Sa. T nc: 121-123 °C. R, = 0,80 (7-hexan/
ethyl acetat = 9/1). "H-NMR (500 MHz, CDCI,) 8
(ppmm): 8,18 {d, J = 7.5 Hz, 1H, H-6"), 8,13 (s, 1H,
H-Z'),8,12{d, J=8 Hz, 1H, H-5), 7,87 (s, 1H, H-8),
7.47 {dd, J=8,5 Hz, J= 1,5 Hz, 1H, H-6); 7,42 {1,
J==8Hz, 14, HE), 7,06 (dd, /= 8.5 Hz, J= 3 Hz,
1H, H4"); 3,84 (s, 3H, OCH,); 2,60 (5, 3H, CH,).
ESIMS: mvz [M+H]* 285,1 (100), 287,1 (32).

4-Cloro-7-methyl-2-(3-flucrophenyl)
quinazolin (6b)

Hop chét 6b thu dwoc dwdi dang chét rén
mau ring nga {145 mg, hidu suét 91%) tr 150
mg hop chét 5b. T nc: 132-134 °C. R, = 0,64
{n-hexan/ethyl acetat = 91). 'H-NMR (500 MHz,
CDCl,) 5 (ppm): 8,36 (d, J = 7,5 Hz, 1H, H-6",
8,26 {m, 1H, H-2'), 8,12 (d, J = 8 Hz, 1H, H-5),
7,86 (s, 1H, H-8), 7,50-7,45 (m, 2H, H-8, H-4"),
7.20 (m, 1H, H-5"), 2,60 {s, 3H, CH,). ESI-MS:
m/z [M+HJ* 273,1 (100), 275,1 (32).

4-Cloro-T-methyl-2-(3-(trifluoromethyi)
phenyllquinazolin (8¢}

Hep chét 8e thu duoc dudi dang chét &in
mau vang nhat {114 mg, hiéu suét 42%) tir 250
mg hop chét S¢. T ne: 123-125 °C. R, =085
(r-hexan/ethyl acetat = 9/1). "H-NMR (500 MHz,
CDCly)  (ppmy: 8,86 {s, 1H, H-2"), 8,77 (d, J= 8
Hz, 1H, H6'), 8,13 (d, J = 8,5 Hz, 1H, H-5), 7.88
(s, 1H, H-8), 7,76 (d, J = 7,5 Hz, 1H, H-49, 7,63
(t J=7.5Hz, 1H, H-57, 7,51 (dd, J=8,5Hz, J=
1 Hz, 1H, H-6) 2,61 (s, 3H, CH,). £S1 -M5: m/z
[M+H]* 323,0 (100), 325,0 (32).

4~Cloro-7-methyf-2-(naphrhafon-'l-yl)
quinazolin (6d)

Hep chét 6d thu duec dudi dang chit rén mau
vang (176 mg, hiéu sudt 71%) tr 233 mg hep
chat 5d. T ne: 136138 °C. R, = 0,63 (n-hexan/
sthyl acetat = 9/1). *H -NMR (500 MHz, CDCI,)
& (ppm): 8,82 (d, J = 8 Hz, 1H, H-8'); 8,23 (dd,
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J=T7Hz, J=1Hz, 1H, H5Y; 8,21 (d, J= 8,5 Hz,
1H, H-E5), 8,00 (d, 4= 8,5 Hz, 1H, H4"); 7,99 (s,
1H, H-8), 7,93 (d, J=8,5 Hz, 1H, H-2"}, 7,64-7,53
{m, 4H, H-6, H-3', H-6", H-7’}, 2,84 (s, 3H, CH,}.
ESI-MS: m/z [M+HJ* 305,1 (100), 307,1 (32).

Téng hop céc dan chit 4-azid-2-aryl
quinazolin (7 a-d)

Quy trinh chung: Hop chét imin clorid 8 a-d
va natri azid {2eq) trong DMF dwgc khudy &
nhiét d¢ phéng trong 30 phit. Sau khi phdn trng
két thie, hdn hep dwoc a8 vao nude 88 va dugc
chiét v&i ethyl acetat. Dich ethyl acetat duoc lam
khé, cat loai durdi ap sudt gidm. Cén thu dwoc tink
ché béing séc kI cbt silica gef {n-hexan- ethylacetat
{5:1)) d& thu dwge sdn phim azid 7 ad.

4-Azido-2-(3-methoxyphenyi}-7-
mothylguinazofin (Ta}

Hop chét Ta thu dwgc dwéi dang chét rén
mau vang nhat {89 mg, hiéu suit B8%) tir 100
mg hop chét 6a. T nc: 140-142 °C. R, - 0,43
{n-hexan/ethyl acetat = 5/1). "H-NMR (500 MHz,
CDCL) & (ppm): 8,56 (d, J = 8,5 Hz, 1H, H-6",
8,25 (d, J = 8 Hz, 1H, H-5), 8,18 (m, 1H, H-2",
8,00 (s, 1H, H-8), 7,63 {dd, /= 8,5 Hz, J=1,5 Hz,
1H, H-6); 7,54 (t, J= 8 Hz, 1H, H-5}, 7.21 (d, J =
7,5 Hz, TH, H4'), 3,95 (s, 3H, OCH,), 2,64 (s, 3H,
CH,). ESI-MS: m/z [M+H]* 2921,

4-Azido-T-methyl-2-(3-fluorophenyi)
quinazolin (Th)

Horp chét 7b thu dugre durdri dang chét réin mau
tréng (129 mg, hiéu suét 87%) t 145 mg hop
chét Bb. T° ne: 163-165 °C. R, =0,44 (n-hexan/
ethyl acetat = 5/1). "H-NMR (500 MHz, CDCl,)
8 (ppm): 8,56 (d, /=8 Hz, 1H, H-5), 8,53 (d, J =
8 Hz, 1H, H&'), 8,41 (m,1H, H-2'), 7,98 (s, 1H,
H-8), 7,65 {dd, J= 8 Hz, /=1 Hz, 1H, H-8), 7.66
(td, J = 6,0 Hz, J = 8,0 Hz, 1H, H-5), 7.38 (m,
1H, H4"}, 2,84 (s, 3H, CH,). ESI-MS: m/z [M+H]
2B0,1.

4-Azido-T-mothyl-2-(3-(trifluoromethyl)
phenyi)quinazolin (7c)

Hep chét 7¢ thu dvgre duwi dang ehédt rdn mau
tréng nga (85 mg, hidu sudt 77%) tir 108 mg hop
chéit 6c. 7> ne: 139-140 °C. R, = 0,46 (n-hexan/
ethyl acetat = 5/1). "H-NMR (500 MHz, CDCl,) 5
(ppm). 8,96-8,84 (m, 2H, H-6', H-2"), 8,58 (d, J =
B Hz, 1H, H-5), B,03 (s, TH, H-8), 7.92 {d, J= 7.8
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Hz, 1H, H-4", 7,79 ({, J= 8 Hz, TH, H-5"), 7,68 (d,
J =85 Hz, 1H, H-6), 2,66 (s, 3H, CH,). ESLMS:
m/z [M+H]* 330,0.

4-Azido-T-methyl-2-(naphthalen-1-yi}
quinazolin (7d)

Hop chét 7d thu dugc duwdi dang chét rén
mau vang nhat {118 mg, hiéu suét 69%) tir 167
mg hop chét 6d. T° nc: 176-178 *C. R, = 0,44
{n-hexan/ethyl acetat = 5/1). TH-NMR (500 MHz,
CDCl,) 3 (ppm}. 8,65 (d, J=8 Hz, 1H, H-87; 8,15
{d, J=8Hz, 1H, H-5); 8,08 {dd, f=75Hz, J=15
Hz, 1H, H-5'}; 8,04 (s, 1H, H-8), 8,00 (d, /=8 Hz,
1M, H-4", 7,84 (d, J=8,5Hz, 1H, H-2'), 7,77-7,50
{m, 4H, H-6, H-3', H-6", H-7"), 2,67 (s, 3H, CH,}.
ESI-MS: m/z [M+H]* 3121,

Téng hep 2-aryl-quinazolin-d4-amin (8 a-d)

Quy trink chung

H8n hop clia azid 7 a-d va 5% Pd/C {10% khéi
Igng) trong ethanol duge hydro hda & nhigt o
phang trong 6-8 gier. Sau khi phan ng két thuc,
hén hop dugc loc rira v&i ethanol. CAt loai dung
modi dwéi ap sudt gidm thu dwoc cén, tinh ché
bing sic ki cét silica gel (n-hexan- ethylacetat
(4:1)) @& thu dwoc san phdm quinazolin-4-amin
8a

7-Methyl-2-(3-(methoxy)phenyl)quinazolin-
4-amin (8a)

Horp chét Ba thu duoc dwdi dang chat rdn mau
vang nhat (68 mg, hiéu suat 88%) tir 85 my hop
chét 7a. T°nc: 187-188 °C. R, - 0,31 (n-hexan/
ethyl acetat = 4/1). '"H-NMR (500 MHz, CDCI,} &
{ppm). 7.96 {d, J = B Hz, 1H, H-6), 7,94 (s, 1H,
H-2"), 7.69 (s, 1H, H-8), 7,64 (d, J = 8,5 Hz, 1H,
H-5), 7.36 {t, /= 8 Hz, 1H, H-5), 7.22 (d, J= 8,5
Hz, 1H, H-8),6,99 (dd, /=85Hz, S=2,5Hz 1H,
H-4'), 6,03 {s, 2H, NH,}, 3,89 {5, 3H, OCH,}, 2,48
(s, 3H. CH,). "C-NMR (125 MHz, CDCI,) § (ppm);
161,3, 160.7, 159,7, 1509, 144,0, 140,0, 1293,
27,7, 1287,7, 121,4, 120,8, 1165, 1129, 111.0,
55,3, 21.8. ESI-MS: m/z [M+H]"266,1.

7-Methyl-2-(3-(fluorophenyl)quinazotin-4-
amin (8b}

Hop chét 8b thu dugre dwdi dang chat rén mau
tréing {108 mg, hidu sudt 97%) tir 123 mg hop
chét 7b. T nc: 176-178 °C. R, - 0,33 (n-hexan/
ethyl acetat  4/1). "H-NMR (500 MHz, CDCL,)
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3 (ppmy: 8,27 (d, J = 7,5 Hz, 1H, H-6"), 8,19 (d, J
=105 Hz, 1H, H-2), 7,73 (s, 1H, H-8), 762 (d, J
= 8,5 Hz, 1H, H-5), 7.45-7.41 (m, 1H, H-4’), 7,29
{d, 4=8,0Hz, 1H, H-6), 7,13 (id, /=85 Hz, J=
2,5 Hz, 1H, H-5", 583 {s, 2H, NH,}, 2,53 (s, 3H,
CH,). *C-NMR (126 MHz, CDCL)) 3 (ppm): 163,1,
161,2, 159,7. 151.1, 144,1, 141,1, 129,7 1281,
128,0, 123.8, 121,3, 116,8, 1151, 11,0, 21.9.
ESI-MS: m/z [M+H]* 254,1.

7-Methyl-2-(3-(trifluoromethyl}phanyl)
quinazolin-4-amine (8c)

Horp chét 8¢ thu Guere dudi dang chit rdn mau
tring nga (56 mg, hiéu suét 76%) tir 80 myg hep
chét 7¢. T ne: 168-169 °C. R, = 0,35 (n-hexan/
ethyl acetat = 4/1). "H-NMR (500 MHz, CDCI,)) &
{ppm): 8,79 (s, 1H, H-2"), 8,69 (d, / = 8 Hz, 1H,
H6Y, 7,75 (s, 1H, H-8), 7,70 (d, J = 8 Hz, 1H,
H-4), 763 (d, J=8,5Hz, 1H, H-5), 759 (t /=8
Hz, 1H, H-5"), 7,31 {d, J = 8,5 Mz, 1H, H-8), 5,68
(s. 2H, NH,); 2,54 (s, 3H, CH,). "C-NMR (125
MHz, CDC,} 5 (ppm): 161,3, 1694, 151,7, 144,2,
1394, 131,4, 130,8, 128,7, 1281, 1281, 126.,5,
125,3, 1244 (C-F), 121,3, 111,0, 21,9. ESLMS:
m/z [M+H]"304,1.

7-Methyl-2-(naphthalen-1-yfiquinazolin-4-
amin (8d)

Hop chdt 8d thu dwge dwdi dang chat ran
mau vang (85 mg, higu suat 83%) tlr 112 mg hop
chit 7d. T° ne: 203-205 °C. R, = 0,34 {n-hexan/
ethyl acetat = 4/1). "H-NMR (500 MHz, CDCL,} 5
{ppm): 8,50 (m, 1H, H-8"); 7.96-7,85 (m, 3H, H-5,
H-4', H-5Y, 7,77 (s, 1H, H-8), 7,61-7,47 {m, 4H,
H-6, H-3', H-6", H-7%; 7,30 {dd, /=8 Hz, J=2
Hz, 1H, H-2'}: 5,85 (s, 2H, NH.); 2,54 (s, 3H, CH,).
PC-NMR (125 MHz, CDCL,) § (ppm): 163,3, 161,1,
150,9, 1441, 1374, 134,0, 131,2, 1295, 1282,
128,0, 128,0, 128,0, 126,3,126.2, 1257, 125,2,
121,3, 110,5, 21,9, ESI-MS; m/z [M+H]* 286.1.

Hoat tinh khang t& bao ung thy

D4 thir dac tinh té bao clia cac chét tdng hop
dworc trén 4 déng t bao ung thu: KB, Hep - G2,
LU v& MCF-7. Ngoai ra cac chat 8 a-d dwoc tinh
gia tri logP dé tim hiéu @ac tinh than dau-nwoc
cda phan tir. K& qua hoat tinh ga&y doc té bao
va gid trf logP cda cac chét 1bng hop IC,, (ug/mi)
dwoc the hién & bang 1.
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Bang 1: Két qua thix hoat tinh géy doc t8 bao v gis iri logP ctia céc chat 8 a-d

N, /E :LR

Hg
- N
NH;
8a-d
p Gié &1 1C., (o) .
Hep chat R KB Hep-G2 U MCF7 ogP
da OMe 26.0 > 128 > 128 > 128 3,60
&b F 57 kt Kkt i 372
8c CF, 15,56 > 128 84,97 > 128 4,48
8d -CH=CH-CH=CH-{Z) 14,12 24,22 51,69 56 470
Eilipticin a3 0,36 043 05
it: khong thir
Ban ludn naphthalen-1-yl céng ké&nh nhat, tc ché manh

Cac dan chét 2-aryl-4-aminoquinazolin duwgc
tdng hop tir 2-aryl-quinazolinon tweng Ung qua 3
budcnhiy & sedd 1, teong tenhu nghién clru trude
day cia ching tai 71, Hep chét 2-arylquinazolinon
dwgc phan (ng vii phosphoryl oxyclorid d& tao
imin clorid v&i hiéu suét phan (ng tir 40-91%.
Tiép 46 hop chét imin clorid dwec phan vng voi
natri azid trong dung mdi CMF dé thu dwoe hop
chét quinazolin azid véi higu sut cao tr 69-88%.
Tiép d6 nhom azid dwee khiv hoa bing phén Gng
v khi hydro, xic tac Pd/C trong dung méi EtOH
d& thu durge hop chat 2-aryl-quinazolin<4-amin thy
dwoc voi hidu suét cao; 76-97% PL

Céc san phém trung gian 6 a-d, 7 a-d va hop
¢hét quinazolinamin 8 a-d dwoc kidm tra d6 tinh
khiét, cau tric cla chiing dwoc khding dinh béng
phong phap phd cong hudng tir hat nhan va
phé khdi. Cac sb litu phé thu duoe I phi hop
i cu triic hoa hoc.

Tiép d6 cac hop chét gquinazolinamin 8 a-d
Guoc thix hoat tinh gay doc @ bao trén 4 dong
té bao ung thu bidu mé (KB), té bao ung thur gan
(Hep-G2), 1 bao ung thir phdi (LU), & bao ung
thir v (MCF-7). Két qua thir oG tinh t& bag ICq
dwoc thé hién & bang 1

54 ligu & bang 1 cho thiy c4c chit tre ché cac
dong té bao thir nghiém & cac mire @8 khac nhau,
tuy nhién @éu co tinh chon loc trén dong té bao KB
v&t gid tri IC, trong khoang 14,12-57 pg/mi.,

Chét 8k mang nhém thé -F c6 hoat tinh o ché
16 bao yéu nhét (57 pg/mi-KB), cac chit 8a va 8¢
mang nhom thé OCH, va CF, ¢ kich thuée Ién
hon thé hién tac dung Gc ché manh hon (26,0
va 15,56 pg/ml-KB), chat 8d mang nhém thé
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nhét (14,12 pg/ml-KB) va tac dung trén cé 4 dong
té bao thir nghiém. Nhw vay, co thé thay yéu
khéng gian clia nhém thé & vi tri 3' trén véng
phenyl c6 anh hwdng nhét dinh dén hoat tinh gay
dbc té bao cla céc chét tdng hop dwoc. Trong
cac nghién clry trwdre day cla chdng toi, mot sé
hop chét 2-arylguinazolin4-amin khang ung thw
duwgre phat trién nhi (& chét déng cau sinh hoc tir
3-arylisoquinolinamin v&i cor ché gay doc t bao la
{rc ché topoisomerase | ™. Két qua thlr hoat tinh
cdia cac chét 8 a-d cho thdy oé thé viing trung tam
hoat dong cla enzym topoisomerase thich hop véi
nhitng nhom thé cdng kénh trén nhan quinazolin,
tr d6-dén d&n tng tac dung (e ché té bao.

V& dic tinh than ddu-nuwec, cac chit 8 a-d
déu cb gia tri logP < 5, thda mén didu kién cia
qui tc 5 cla Lipinsky vé& yéu cAu ciia cac phan
W dwge ding lam thube,

Két luan

Da tdng hop duoc 4 din chét 2-aryl-7-
methylquinazoiin-4-amin 8 a-d mang nhém thé &
vitrl 3" trén vong phenyl qua 3 bwéc trung gian tir
dan chat 2-aryl-4-guinazolinon tweng tng 6 a-d.
Cac chét tdng hop duoc déu chua théy cong bb
trong cac tai liéu tham khao dwoc.

D3 thi hoat tinh gay doc té bao cla cae chit
téng hop duoc trén 4 dong té bao ung thw nguod)
Ja t& bao ung thw bidu mé (KB), té bao ung thu
gan (Hep-G2), té bao ung thr phdi (LU), t& bao
ung thir v (MCF-7). K&t qua cac dan chét co
hoat tinh e ché & mirc d6 khac nhau trén céc
déng t bao ung thir thir nghiém nhung c6 tinh

{Xem tiép trang 35)
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