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3^ryNsoqulnolinon (1) 3.aryl4soqulnollnamln (II) 2-aryM-quinazollnon (III) 

Hinh 1 : Phat triin vi thiit ki cac hop chit 2-ar/l-6-methyl-4-quinazolinon tir 3-aryl-isoquinolinon 
"n ip noi hudng phdt t r i ln s f i dung phuang 

phap d ing d u sinh hpc, Irong nghien cuu nay, 
Chung ldi l i ng hgp mpt sd dan chat 2-aryl-6-
melhyl-4-quinazolinon vd lhu dgc tinh f l bdo cua 
cae ch i t long hgp dugc Irdn 4 ddng l l bao ung 
lhu b i lu md (KB), ung thu gan (Hep-G2), ung thu 
phoi (LU) vd ung lhu vii (MCF-7). 

Nguyen vat iieu, thilt bj va phu'O'ng 
phap nghien CIJU 

Nguyen vat lieu vd thiet bj 

Hoa chat vd dung mdi dugc mua t f i Cdng ly 
hda ehal Merck hay Aldnch, su dyng khdng qua 
fmh c h l . Sac ki Idp mdng thgc hidn frdn bdn 
mdng silica gel 60F^^ (Merck) vd quan sal dudi 
den UV, budc sdng 254 nm. Pho hdng ngogi 
dugc ghi fren may Perkin Elmer. P h l khl i lugng 
dugc ghi tren mdy LC/MS Agilent 1260. Pho egng 
hudng tf i hat nhan duge ghi trdn may Bruker 
Avance 500 MHz vdi TMS Idm ch i t chuan ndi. 

Phuvng phap nghien c f iu 

long hgp hoa hpc 

Cae ch i t duge long hgp theo so d l sau ̂ •. 

H2, Pd/C 

'̂ X>' N, N-d imethy laceta mid 

I S C C 

5a. R=3' -OMe; 5b. R = 2'-CF3 
5c: R = S'-CFj; 5d: = S'-OCFa 
5e: R - 2'-OCF3; 5f: R =Z-N(CH3)2 

So do 1 : Sa dd tdng hgp cic dan chit 2-aryl-6-methyl-4-quinazotinon 5 (a-f) 

Thip tie dung sinh hgc 

Tac dung gdy ddc l l bao eua cdc ch i l fong 
hgp dugc thfi Iren 4 ddng f l bao ung lhu: KB 
(Human epidemic carcinoma) - ung thu b i lu md, 
Hep-G2 (Hepatocellular carcinoma) - ung lhu 
gan; LU (Human lung carcinoma) - ung thu phoi 
va MCF-7 (Human breast carcinoma) - ung thu vii 
fheo phuang phap MTT cua Vien Nghien cuu Ung 
thu quie gia My ^K Cac chat co ICj^ £ 128 pg/ml 
dugc coi la cd hoat tinh. 

Ket qua nghien CCPU 

Tong hgp 5-methyl-2-nitrobenzaniid (2) 

Nhd t f i l f i thionyl clorid (7 ml; 90 mmol) vao 

binh c i u chfia 5,43 g (30 mmol) acid 5-methyl-

2-nifrobenzoic (1), duy lri phan fing d 50''C Irong 
4 gid. Logi thionyl clorid du b ing c i f loai ehan 
khdng. Hda lan sdn pham thu dugc Irong 30 
ml dicloromelhan, sau dd nhd lu fu vdo 25 ml 
dung djch N H p H d 0°C, l i l p tyc khuiy d nhi^l 
do phdng khoang 4 gid. K i t Ihuc phan ipng 
c i t loai dung mdi dudi dp su i t giam. Lge, n>a 
tua b ing nudc, say khd lhu dugc 5-melhyt-2-
nitrobenzamid (2) (4,42 g dgng bpl mdu trang). 
Hieu su i t 82%. 

Tong hgp 2-amino-5-methylbenzamid (3) 

Hoa fan 4,42 g (24,5 mmol) hgp ch i t 5-methyl-

2-nifrobenzamid (2) trong 200 ml methanol, Ihdm 
t f i f f i 220 mg 10% Pd/C vao binh phan ung. Hin 

hgp phan fing dugc hydro hda d nhidi dp phdng 
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Nghien ciru • Ky thuat 
trong 8 gio'. Sau khi k^t thuc phan Crng, hon 
hop diroc lam lanh. Igc loai bo xuc tac. cat loai 
dung no l thu dux?c 2-amlno-5-methylbenzamld 
(3) (3.46 g chat bpt mau tr^ng). Hl^u suat 94%. 
'H-NMR (500 MHz. DMSO-d,) 5(ppm): 7.65-
7.34 (2H. -CONH,); 6,96 (m. 2H); 6,59 (d. I H . 
J=8,5Hz); 6.30 (s. 2H, NH,); 2.13 (m. 3H, CH,). 

T6ng hgp d§n chSt 2.ary|.4.quinazolinQn 
(5 a-f) 

Quy trinh chung 

NaHSO, (4 mmol) dlKrc them vao dung djch 
gom 2-amlno-5-methylbenzamld (3) (2 mmol) va 
dan chSt cua benzaldehyd 4 (a-f) (2 mmol) trong 
N.N-dtmethylacetamid (5 mL). Hon hap du'p'c 
khuay CT 1 5 0 ° C trong 2 - 3 gicr. Sau khi phan Crng 
ket thuc. de nguoi blnh phan Crng. do h6n hpp 
phan iJng vao nuxjc da. ket tua tao thanh du'p'c Ipc 
hut. n>a tua nhieu lan bang nu'oc cat va ethanol de 
thu dup'c san pham quinazollnon 5 (a-f). 

2-(3-Methoxy-phenyl)-B-inethyl-3H-
quinazolin.4-on (5a) 

Chat ran mau ti^ng. 484 mg, hipu su i t 91%. 
TJ 213-215X./Rfcm-'; :3420(NH).3041.1682 
(C=0). 'H-NMR (500 MHz. DMSO-d,) 8 (ppm): 
12,4 (s, IH); 7,94 (s, IH); 7,77 (d. J = 7,5 Hz, 1H); 
7,72 (dd, J = 2.S. 1.5 Hz. 1H); 7.64 (s. 2H); 7.44 (t. J 
= 8,0 Hz, 1H); 7.13 (dd. J = 8.0.2.5 Hz. 1H); 3.85 (s. 
3H); 2,45 (s, 3H). "C-NUR (125 MHz. DMSO-d,) 
8 (ppm); 162.1; 159.3; 151,3; 146,8; 136,3; 135,9; 
134,0; 129,7;127,4; 125,2; 120,7; 120,0; 117.4; 
112,4; 55.3; 20,8. MS (ESI): m * 267 (M+H)* 

6-Me1hyl-2-(2-(trifluoromethyl)plienyl) 
quinazolin.4(3H)-on (5b) 

ChSt r^n mau t r ing, 304 mg. hieu suat 50%. 
T"^: 195-196 °C. IR(cnr') 3414 (NH). 3069.1664 
(C=0). ^H-NUR (500 MHz. DMSO-rf,) 8 (ppm): 
12,6 (s, IH); 7.97 (s. IH); 7,89 (d. J = 7.5 Hz. IH); 
7.80 (d, J = 7,5 Hz. 1H); 7.79-7.74 (m, 2H); 7.66 
(dd. J =8,5. 1.6 Hz. 1H); 7,57 (d, J = 7,5 Hz, 1H); 
2,46 (s, 3H). "C-NMR (125 MHz. DIUISO-dJ 6 
(ppm): 161.2; 151.4; 146.3; 136,8; 135,8; 133,1; 
132,3; 130,7; 130.4; 127,3; 127,0 ( ^J „ =30,7 Hz); 
126,4 ( » J „ = 4,7 Hz); 125,1; 123,7 ( ' J „ = 272,1 
Hz);120,9; 20.8. MS (ESI): m/z 305 (M+H)*. 

6-Methyl-2-(3-(trifluoromethyl)phenyl) 
quinazoUn.4(3H)<jn (5c): 

Chat ran mau t r ing. 498 mg. hl^u su i t 82%. 
T",^: 297-299 •Q. IR (cm'): 3414 (NH), 3069, 
1664 (C=0). 'H-NMR (500 MHz, DMSO-d,) 8 
(ppm): 12,6 (s. 1H); 8.53 (s. IH); 8.47 (d. J = 7.6 

Hz, IH); 7,97 (s, IH); 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). "ONMR (125 MHz. DMS0-d6) 8 (ppm); 
161,0; 150.1; 146.4; 136,8; 135,9; 133,7; 131,6; 
129,8; 129,5 ( y „ = 30,7 Hz); 127,6 ( ' J „ = 4,7 
Hz); 127,5; 125,2; 124,3; 123,8 ( ' J „ = 272,1 Hz); 
120.9; 20.8. MS(ESI): m/z 305 (M-i-H)* 

e-Methyl.2.(3-(trlfluoromethoxy)phenyl) 
quinazolln.4(3H)-on (5d) 

Chat r i n mau vang nhat, 499 mg (95%). Tj 
201-202 X . IR (crrr'): 3420 (NH). 3022, 1676 
(C=0). 'H-NMR (500 MHz. DMSO-dj) 8 (ppm): 
12.6 (s. IH); 8,23 (d. J = 7,0 Hz, IH); 8.16 (s. 
IH) ; 7.96 (s, IH); 7.71-7.68 (m. 3H); 7.60 (d. J 
= 8,0 Hz. IH); 2.47 (s, 3H). "C-NMR (125 MHz. 
DMSO-d,) 6 (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-i-H)*. 

6-Metliyl-2.(2-(tnfluoromethoxy)phenyl) 
quinazolin-4(3H)-on (5a) 

Chat r i n mau vang nhat, 499 mg (78%). T'j. 
245-246 X . IR fcnr';.- 3420 (NH). 3022. 1676 
(C=0). 'H-NMR (500 MHz. DMSO-d,) 8 (ppm): 
12.5 (s, IH); 7.97 (s. IH); 7,79 (dd, J = 8,0, 1,5 
Hz, IH); 7,70-7,66 (m, 2H); 7.61 (d. J = 8.5 Hz. 
IH); 7,56 (dd, J = 7,5, 1,0 Hz. 1H); 7.53 (d. J = 
8.0 Hz. IH); 2,46 (s, 3H). "C-NMR (125 MHz, 
DMSO-d,) 5 (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 (ESI): m/z 321 (M+H)* 

2-(2-(Dimethytam ino) phenyl)-5-
methytqulnazolin-4(3H)-on (51) 

Chi t ran mau tr ing. 428 mg. hieu sui t 77%. 
TJ 204-206 "C. IR (cm"'): 3414 (NH). 3069, 
1664 (C=0), <H-NMR (500 MHz, DMSO-d,) 6 
(ppm): 12,7 (s, IH); 7,94 (s. IH); 7.83 (dd, J = 8.0; 
1.5 Hz. IH); 7.65-7.61 (m, 2H); 7.47 (td. J = 7.6; 
1,0 Hz. IH); 7.25 (d. J = 8.0 Hz, IH); 7,13 (td, J 
= 7,5, 1,0 Hz, IH); 2,66 (s, 3H); 2,40 (s, 3H). 
"C-NMR (125 MHz. DMSO-d,) 8 (ppm): 161.1; 
152.8; 151,8; 147,2; 136,2; 135,6; 131,6; 130,5; 
127,3; 125,2; 122,1; 120,8; 119,1; 43,6; 20,8. 
MS (ESO: m/z 280 (IVI+H)'. 

Hoat tinh khang te bao ung thu' 
Cac chat long hpp duyc thi j dpc tinh t l bao 

trgn 4 ddng t l bao ung thu: KB. Hep - G2. LU v^ 
MCF-7. Ket qua hoat tinh gay dpc t l bac cua cac 
chi t tong hop IC^ (pg/mL) tren cac dong t l bao 
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Nghien CLFU - Ky thuat 
duge t h i hidn d bang 1. Ngoai ra, d l ed the so bo 
tim hieu m i l lien quan giua hogt tinh sinh hge va 
linh chat ly hoa ciia eae ehit long hgp duoc, cac 
ddn eh l l 5 (a-f) dugc linh gia trj logP bdng phdn 
mdm KOWWIN, kel qua duoc trinh bay d bdng 1. 
Bang 1 : Kit qua thw hoat tinh giy dgc ti bao va 

gii tri logP cua cic chit 5 (a-f) 

Hop chit 

Sl 
Sb 
Sc 
Sd 
Se 
Sf 

Slifiticln 

R 

3'-0Me 

2'-CF, 

3'-CF, 

3'-0CF, 

2'-0CF, 

2-N(CHJ, 

KB 
>128 

4.48 

>128 

>128 

1.18 

0.84 

0.31 

Gia tfi (Cj, 

He(>-G2 

kt 
5.81 

kt 
kt 

1.36 

5.27 

0,35 

(lig/mL) 

LU 
kt 
62 
kt 
kt 
2 
8 

0,45 

MCF-7 

kt 
74 
kt 
kt 

25,33 

>128 

0.53 

3.90 

4.79 

479 
4.87 

4,87 

4,00 

Ghi chu: kt. khong thiF 

Ban iuan 

Cac ehit myc tidu 5 (a-f) dugc tong hap lu 
hai chat ban dau la 2-amino-5-methyl-benzamid 
(3) va cac dan ch i t benzaldehyd tuong fing 4 
(a-f). D in ch i t benzamid 2 dugc d i lu eh l t f i 
acid 5-eloro-2-nilro-benzoic (1) vdi hidu su i t eao 
(82%) qua hai giai doan: hogt hda nhdm acid vdi 
thionyl clorid tgo d i n c h i l acyl clorid, r l i phan 
fing vdi dung dich NH^OH. T i lp fheo, phan ung 
hydro hda nhdm -NO^ vdi xiie fac 10% Pd/C thu 
duoc san phim 2-amino-5-melhyl-benzamid 3 
vdi higu sui t cao (94%i) ^. 

Ti lp dd, cdc d i n chi t 2-aryl-4-quinazolinon 
(5) duoc f lng hgp Iheo co c h l ngung fu/dehydro 
hda giua hgp chi t 2-amino-5-melhyl-benzamid 
(3) va eac dan c h i l benzaldehyd (4 a-f) d 150''C 
trong mdi trudng N, /\/-dimethylacetamid vdi hidu 
su i t 50-95%. San pham k i t finh trong nudc, sau 
do duge rfia nhi lu l i n vdi EtOH ^ Phuong phdp 
t ing hgp nay co nhi lu uu diem vi nguyen lieu 
va cac hgp chif aldehyd tham ban d i u s i n co, 
da dgng; phan fing tiln hanh de ddng, hieu su i t 
cao; san pham thu dugc la cde chi f k i t tinh Irong 
nudc, de tinh c h l . C l u true eua cac d i n chif 5 
(a-f) duoc khang djnh bang cdc phuang phdp 
phoIR, NMRvaMS. 

Tiep do, cac dan chat 2-aryl-4-quinazolinon 
(5) dugc fong hgp fheo ca c h l ngung ty/dehydro 
hda giua hgp c h i l 2-amino-5-methyl-benzamid 
(3) vd eae dSn chat benzaldehyd (4 a-f) d 150''C 
trong mdi frudng N, /\/-dimefhylacefamid vdi hieu 
s u i l 50-95%. Sdn pham k i t tinh Irong nudc, sau 

do duge rua nhieu l l n vdi EtOH ^. Phuong phap* 
tong hgp ndy cd nhieu uu diem vl nguyen lidu 
va cdc hgp ch i t aldehyd thom ban d i u san cd, 
da dang; phan fing t i l n hanh de dang, hidu suat 
eao; san ph im thu dugc la cdc ch i t k i t finh trong 
nudc, dd tinh c h l . C l u true cua eac dan ch i l 5 
(a-f) dugc khang dinh bang cac phuang phap 
pho IR, NMRvaMS. 

Trude tien cac hgp ch i t long hgp duoc thLP 
tac dyng ddc tfnh t l bao fren ddng t l bdo ung thu 
b i lu md KB. Kef qua cho thay d c hgp chi t 5b, 
5e va 5f CO hogt tfnh fie c h l l l bao ung thu, vdi 
gia tri ICg^ frong khoang 0,84-4,48 pg/mL trong 
dd khi cde hgp chat 5a, 5c vd 5d khdng th i hoat 
tinh uc c h l l l bao ung lhu. Chif 5f vdi nhdm 
thd -N(CH3)2 cd hoat tfnh mgnh n h i l vdi nong 
do 0,84 pg/mL, g i n vdi chi f ehuin ellipficin. So 
sanh hoat finh cua eac hgp chat 5c va 5d vdi 
cung nhdm the CF3, 5e va 5f vdi ciing nhdm the 
OCF3 cho th i y cac nhdm t h i d vj tri 2' tren vdng 
phenyl mang Igi hoat tinh i l l hon cho cdc dan 
chat t i ng hgp so vdi nhdm lhd d vj Irf 3'. Ngoai 
ra, chat 5a mang nhdm lhd mefhoxy d v| fri 3' 
cung khdng cd hoat tinh (re c h l t l bao ung fhu-, 
cdn ch i t 5f vdi nhdm f h i dimelhylamin d vj tri 2' 
uc c h l kha manh cdc ddng l l bdo lhf i nghidm. 

Cac hgp chi f 5b, 5e va 5f dugc tiep tuc thO 
hogi tinh fren cac dong f l bao gan Hep-G2, phli 
LU va ung thu vU MCF-7. Hai ehi t 5b va 5e deu 
cd hogt tinh vdi 3 ddng f l bdo ndu tren vdi IC^̂  
l l n lugt la 5,81, 62, 74 pg/mLvd 1,36; 2; 25,33 
pg/mL luong fing. Chat 5f chl cd lac dung fren 
2 ddng l l bao Hep-G2 va LU vdl IC ,̂, lan lugl la 
5,27 va 8pg/mL, nhu vay hgp chif 5f cd fac dung 
ddc f l bao kha chgn Igc Iren ddng f l bao KB, 
mgnh han so vdi fren t l bao ung lhu gan va phoi 
tuang ung l u 6-10 l l n . 

De CO t h i so bg flm hieu mdi lien quan giOa 
hogt tinh sinh hgc va dac tinh dau-nudc eiia cac 
c h i l t ing hgp dugc (logP), eac chi t 5 (a-f) dugc 
tinh gia lri logP dua trdn phan mdm KOWWIN. 
Cdc gia frj ffnh todn thu dugc Id 3,90 - 4,87, thda 
man quy t i c 5 cua Lipinsky frong thi l t ke Ihulc. 
Nhu vgy cac chi f tong hgp dugc d i u cd kha 
nang Id phan fu thuoc. Tuy nhien chua thay co 
mi l lidn quan rd rdng giua ddc linh fe bdo va gid 
tri logP ciia cac hgp chat nay. 

Ket iuan 

Da thi l t k l va fong hgp dugc 6 d i n chat 
2-aryl-6-melhyl-4-quinazolinon (5 a-f), cde chat 

. i 
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nay deu chua Ihay cdng bo Irong cac fdi lieu 
tham khao dugc. 

Da thf i hogi linh gay ddc l l bao cua ede eh l l 
l i n g hgp dugc tren 4 ddng te bdo ung lhu ngudi 
la t l bao ung thu b i lu md KB, te bao ung thu gan 
Hep-G2, te bao ung thu phoi LU, l l bao ung lhu 
vu MCF-7. Cdc nhdm the Iren vong phenyl d vj 
Irf 2' Id thugn lgi eho hogt finh khdng l l bao ung 
thu. Hai eh l l 5b, 5e cd hoat lfnh fie c h l 4 ddng t l 
bao lhf i nghigm, edn chdt 5f ed heal lfnh uc c h l 
3 ddng t l bdo (KB, Hep-G2, LU). 
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