Tap chi phan tich Héa, Ly va Sinh hoc - Tdp 31, Sé 04/2025

TONG HQP VA HOAT TiNH GAY PQC TE BAO UNG THU CUA CAC
DAN CHAT N-(BROMOPHENYL)-6-FLUOROQUINAZOLIN-4-AMINE

Pén tda soan: 05-07-2025

Nguyén Tién Diing”

Hoc vién Y Duoc Hoc c6 Truyén Viét Nam
*Email: vnnguyentiendung@gmail.com.

SUMMARY

SYNTHESIS AND CYTOTOXIC ACTIVITY OF N-(BROMOPHENYL)-6-
FLUOROQUINAZOLIN-4-AMINE DERIVATIVES AGAINST CANCER CELLS

Quinazoline and its derivatives have demonstrated considerable anticancer potential. The incorporation of
halogen atoms into aromatic scaffolds is recognized for enhancing pharmacokinetic properties, including
potency, metabolic stability, and target selectivity. In the present work, a series of novel quinazoline-based
compounds were synthesized through a concise three-step synthetic route, commencing from 5-fluoro-2-
nitrobenzaldehyde. The synthesized compounds were assessed for their in vitro cytotoxicity against two
human cancer cell lines: hepatocellular carcinoma (HepG2) and lung adenocarcinoma (A549). Notably, the
ortho-brominated derivative (compound Va) exhibited markedly higher anticancer activity compared to its

meta- and para-substituted counterparts.

Keywords: quinazoline, anticancer, HepG2, A549.

1. MO PAU

Theo cong b cua IARC, nam 2022 ¢6 20
triéu ca ung thu méi va 9,7 triéu ca to
vong trén toan cau, trong d6 phd bién
nhat 13 ung thu phdi va ung thu va. Céc
bién phap phong ngua, phéat hién som va
c6 thudc diéu tri c6 thé lam ting chat
lugng sbéng cing nhu kha ning khoi
bénh. Cac ca ung thu du Kién s& tang 1én
35 triéu ca vao nam 2050, dac biét la ¢
cac qudc gia co chi sb phat trién thap va
trung binh, diéu nay 1am noi Ién nhu cau
nang cao co so ha tang chim séc suc
khoe va tiép can cac dich vu va céc
phuong phap diéu tri tich cuc [1]. Tu
thuc trang nay cho thay viéc nghién cau
tong hop, thir nghiém in vitro & tim
kiém céc dan chat c6 tiém ning giy doc
té bao dé tir d6 tao tién dé phat trién
thudc diéu tri ung thu cé tinh chon loc
cao va it tac dung phu 12 rat cap thiét.
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Gan day, cac nghién cau tong hop ciing
nhu ban tong hop dé tim ra cac dan chat
c6 hoat tinh gay doc té bao ung thu va
khong gay doc té bao thuong dang duoc
nhiéu nha khoa hoc quan tdm. Trong do,
noi bat 1a cac dan xuat cua quinazoline.
Pay 1a mot di vong thom gém mét vong
benzene ngung tu vai di vong pyrimidine.
Quinazoline la ciu truc di vong chua
nitrogen déng vai tro rat quan trong bai:
lien két hydro véi cac acid amin trong
protein, cac lién két yéu z-r. Pay duoc
coi 1a khung co ban quyét dinh hoat tinh
sinh hoc cuaa nhiéu loai thudc, chang han
nhu thudc khang khuan, thudc chéng loan
than, thuéc khang nam, thubc chdng
viém, thuéc tri st rét...[2].

Tuy nhién, hoat tinh cua nhan quinazoline
it khi dugc dé cap trong cac cong bd
nhung céc dan cht cia né da va dang
duoc quan tdm nghién cau tong hop dé
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tim kiém cac hoat chit khang ung thu
tiém ning. Dac biét, mot sé cac dan chat
cua quinazoline dang duoc st dung lam
thudc khang ung thu. Quinazoline va cac
dan chat c6 mot sd wu diém so véi cac
thudc dang duoc st dung trén 1am sang,
dong thoi lién quan chit ché véi cac ligu
phap chéng ung thu [3-5]. Mot sé dan
Xuit 4-aminoarylquinazoline dd dugc ung
dung lam thudc diéu trj nhiéu loai ung thu
khac nhau nhu ung thu vi, ung thu dai
truc trang, ung thu tuyén tién liét va ung
thu phoi [6-9].

Mit khac, cac cong bd gan day chi ra
rang: khi nguyén tir halogen duoc thé vao
nhan quinazoline & vi tri carbon s6 6 va
nhom thé phenyl & vi tri s6 3 ¢6 thé 1am
cai thién hoat tinh gay doc té bao ung thu
[10, 11]. Hon nira, viéc thay thé halogen
co thé cai thién duoc duoc tinh cua cac
dan chat muc tiéu théng qua cai thién tinh
chon loc, d6 hoa tan, sinh kha dung va do
on dinh chuyén héa. Cac hop chat c6 mat
halogen thom la nén tang trong tong hop
hoa duoc va thiét ké thudc, cung cap céc
cong cu da ning dé thay doi cac dac tinh
cua thudc [12-15].

Vi vay, trong bao cdo nay chung toi trinh
bay qua trinh tong hop va hoat tinh gay
doc té bao ung thu cua cic dan chat N-
(bromophenyl)-6-fluoroguinazolin-4-
amine.

2. THUC NGHIEM
2.1. Hoa chat va dung cu

Cac hda chat, dung méi phuc vu cho
nghién ctu dugc mua tir hdng Merck va
Sigma-Aldrich,... duoc st dung ludn ma
khong qua tinh ché. Bét silica gel cho sic
ky cot 60A (40-60 pm), TLC-Silica gel
60 GF,s, (Merck). Phd cong huong tir
hat nhan 'H-NMR, *C-NMR dugc do
tren  mady Avance NEO NMR
spectrometer (600 and 150 MHz). Phd
khéi HRMS dugc ghi trén may LC-
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MS/MS Q-Exactive focus. Sir dung
phuong phap MTT [16] dé thtr hoat tinh
gy doc té bao trén hai dong té bao ung
thu gan Hep-G2 va ung thu phdi A549.
Cac phuong phap nay dugc do tai Vién
Hda hoc - Vién Han lam Khoa hoc va
cdng nghé Viét Nam, Vién Kiém nghiém
an toan vé sinh thuc pham Quéc gia

2.2. Tong hop céc hep chat

221. Téng  hop
fluorobenzonitrile (11) [17]

Hop chit 11 duoc téng hop théng qua ba
budc phan tng:

Budc 1. Hoa tan hop chat 1 (500 mg)
trong 40 ml methanol. Sau do6, thém
H,NOH.HCI (250 mg) trong 3 ml nudc
vao hén hop phan @ng. Tiép theo, thém
177 mg NaOH trong 2 ml nuéc vao hon
hop dang khudy. Phan tng dugc dun hoi
lwu dén khi phan tng két thac. Cat loai bo
methanol, chiét bang EtOAc, 1am khan
bang Na,SO,, cit loai dung méi thu dugc
san pham trung gian la (457 mg)

2-amino-5-

Budc 2. Hoa tan hop chét trung gian la
(457 mg) trong 20 ml anhydride acetic,
dun hdi luu dén khi phan ung két thic.
Base ho& hon hop phan @ng bang NaOH
0,IM dén khoang pH = 9, chiét bang
EtOAc, l1am khan bang Na,SO,, cit loai
dung mdi thu dugc san pham trung gian
Ib (350 mg).

Budc 3. Hoa tan 350 mg hop chat Ib
trong hon hop dung méi EtOH:H,0 (2:1).
Thém 1.0 g Na;S;04 vao hon hop, phan
tmg duoc duy tri ¢ 50°C cho dén khi két
thic. Cit loai bo ethanol, base hoa bang
NaHCOs; 10% dén pH= 9, chiét bang
dung méi EtOAc, 1am khan bang Na,SO,,
cat loai dung méi thu duoc 158 mg amine
(11) 1a chét ran mau vang.

222. Tong hop
fluorophenyl)-N,N-
dimethylformimidamide (111) [17]

N’-(2-cyano-4-
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Hoa tan hoan toan 158 mg amine (II)
trong 20 ml toluen. Thém 2 giot AcOH va
830 mg DMF-DMA vao hdn hgp phan
ng, dun hdn hop véi biy dean-stark dén
khi phan tng két thlic. C6 loai toluen duéi
4p suat giam, thém 20 ml nudc, chiét
bang EtOAc, 1am khan bang Na,SO,, cat
loai dung méi thu duoc san pham thd. San
pham thé duoc tinh ché biang sic ky cot
silica gel véi h¢ dung moi n-hexan:EtOAc
(6:4) thu duoc 146 mg san pham 111.

Hop chét 111 1a chat rin mau tring nga,
hiéu suat 65.5% (tinh theo hop chat 11).
'H-NMR (600 MHz), &, ppm (J, Hz):
7.55 (1H, s, H-1"); 7.21 (1H, dd, J = 7.8,
3.0 Hz, H-2); 7.14 (1H, m, H-4); 6.90
(1H, dd, J = 9.0, 4.8 Hz, H-5): 3.08 (3H,
s, CH3); 3.07 (3H, s, CHy).

2.2.3. Tong hop mot s6 hgp chat N-
(bromophenyl)-6-fluoroquinazolin-4-
amine (IVa,b,c) [17]

Hoa tan 49 mg hop chat 111 trong 15 ml
toluen, thém 53 mg dan chat caa aniline
(IVa,b,c) twong tng, 31 mg AcOH. Phan
tmg duoc duy tri & nhiét d6 hoi luu dén
khi két thic. Cét loai bo toluen, base héa
hdn hop bang dung dich NaOH 0,1 M dén
pH= 9, thém 20 ml nudc, chiét bang
EtOAc, lam khan bang Na,SO,. Cat loai
bo dung mdi hitu co thu duoc san pham
thd. San pham tho duogc tinh ché bang sic
ky cot silica gel voi hé dung modi n-
hexan:EtOAc (8:2) thu dugc c&c san
pham twong tng Va,b,c.

Hop chat Va: Chit rin mau tring nga,
hiéu suit 62%. 'H-NMR (600 MHz), §,
ppm (J, Hz): 9.84 (1H, s, NH); 8.44 (1H,
s, H-2); 8.33 (1H, dd, J = 9.9, 2.7 Hz, H-
5); 7.86 (1H, dd, J = 9.3, 5.7 Hz, H-8);
7.78 (1H, m, H-7); 7.76 (1H, dd, J = 8.4,
1.2 Hz); 7.55 (1H, dd, J = 7.8, 1.8 Hz);
7.48 (1H, td, J = 7.7, 1.4 Hz); 7.29 (1H,
td, J = 7.7, 1.4 Hz). ®C-NMR (150
MHz), o, ppm: 159.3 (1C, d, J = 243.0
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Hz, C-6); 158.7 (1C, d, J = 4.5 Hz, C-4);
154.2 (C-2); 146.8 (C-8a); 137.1 (C-1’);
132.9; 130.6 (1C, d, J = 9.0 Hz, C-4a/ C-
8); 130.2; 128.4; 128.3; 122.6 (1C, d, J =
24.0 Hz, C-5/ C-7); 122.1; 115.1 (1C, d, J
= 9.0 Hz, C-4a/ C-8); 107.2 (1C, d, J =
22.5 Hz, C-5/ C-7). HRMS tim thay m/z:
318.00208; 319.99985 [M+H]*
C14H1oBrFNs. Tinh toan, m/z: 318.00366
(100%); 320.00162 (97.3%).

Hop chat Vb: Chét ran mau trang nga,
hiéu suit 67%. 'H-NMR (600 MHz), 3,
ppm (J, Hz): 9.77 (1H, s, NH); 8.67 (1H, s,
H-2); 8.42 (1H, dd, J = 10.2, 3.0 Hz), H-
5); 8.25 (1H, t, J=2.1 Hz, H-2"); 7.93-7.91
(1H, m); 7.90 (1H, dd, J = 9.3, 5.7 Hz, H-
8); 7.80 (1H, m, H-7); 7.37 (1H, 1, J = 7.8
Hz, H-5); 7.34-7.30 (1H, m). ®*C-NMR
(150 MHz), o, ppm: 159.5 (1C, d, J =
243.0 Hz, C-6); 157.2 (1C, d, J = 4.5 Hz,
C-4); 153.7 (C-2); 146.8 (C-8a); 140.7 (C-
1°); 130.7 (1C, d, J = 9.0 Hz, C-4a/ C-8);
130.4; 126.1; 124.1; 122.6 (1C, d, J=25.5
Hz, C-5/ C-7); 121.2; 120.6; 115.6 (1C, d,
J = 9.0 Hz, C-4a/ C-8); 107.3 (1C, d, J =
24.0 Hz, C-5/ C-7). HRMS tim thay m/z:
318.00214; 319.99985 [M+H]*
C14H10BrFNs. Tinh toan, m/z: 318.00366
(100%); 320.00162 (97.3%).

Hop chat Vc: Chat rin mau tring nga,
hiéu suit 69%. 'H-NMR (600 MHz), &,
ppm (J, Hz): 9.78 (1H, s, NH); 8.63 (1H,
s, H-2); 8.42 (1H, dd, J = 10.2, 3.0 Hz, H-
5); 7.89 (2H, d, J = 9.0, H-2’+H-6’
overlap 1H, m, H-8); 7.79 (1H, m, H-7);
7.59 (2H, d, J = 9.0, H-3’+H-5"). B*C-
NMR (150 MHz), §, ppm: 159.5 (1C, d, J
= 243.0 Hz, C-6); 157.3 (1C, d, J =45
Hz, C-4); 153.8 (C-2); 146.8 (C-8a);
138.4 (C-1’); 131.3 (2C, C-3’+C-5%);
130.7 (1C, d, J = 9.0 Hz, C-4a/ C-8);
123.9 (2C, C-2°+C-6); 122.6 (1C, d, J =
24.0 Hz, C-5/ C-7); 115.6 (1C, d, J = 9.0
Hz, C-4al C-8); 115.4 (C-4%); 107.3 (1C,
d, J = 24.0 Hz, C-5/ C-7). HRMS tim
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thidy m/z: 318.00211; 319.99985 [M+H]"
C14H10BrFN3. Tinh toan, m/z: 318.00366
(100%); 320.00162 (97.3%).

3. KET QUA VA THAO LUAN

Cac hop chiat  N-(bromophenyl)-6-
fluoroquinazolin-4-amine duoc téng hop
qua ba giai doan chinh. Giai doan 1 dugc
thuc hién qua ba buéc phan wng dé nhan
dugc hop chéat trung gian 2-amino-5-
fluorobenzonitrile (11).

Giai doan 2, la phan ung ngung tu gitia
chat trung gian Il v6i DMF-DMA, phan

&g nay can sir dung biy dean-stark dé
loai nudc ra khoi hdn hop phan tng, phan
g dugc duy tri ¢ nhiét 6 hdi luu va thu
dugc hop chit chia khoa 111 (so d6 1).
Céu trGc cua hop chat 111 dwoc khing
dinh phuong phap bang phd cong huéng
tur hat nhan.

Phé proton cua hop chit 111 duoc dua ra
nhu hinh 1 sau ddy. Trén phd d6 cua hop
chat 111 c6 diy du cé4c tin hiéu cong huong
cua céc proton c6 mat trong phan ti. Trong
d6 co céc tin hiéu xuét hién nhu sau:
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Hinh 1. Phé *H-NMR cua hop chat 111

Proton imine H-1" ding canh hai nguyén
ter nitrogen c6 do am dién cao va khong
lien ké véi bat ky proton khac nao nén tin
higu cong huong dang singlet tai 7.55
ppm; Proton thom H-2 do tuong tac spin-
spin vai proton H-4 qua bdn lién két va
tuong tac spin-spin vai nguyén tir F qua
ba lién két nén dang tin hiéu 1a doublet-
doublet va cong huong tai 7.21 ppm;
Proton thom H-4 ¢0 tuong tac vdi F (qua
3 lién két) va H-5 (qua 3 lién két), tuong
tac xa véi H-2 (qua 4 lién két) nén tin
hiéu c6 dang multiplet va tai 7.14 ppm.
Proton thom H-5 twong tac spin-spin qua
ba lién két vi H-4 va tuong tac xa qua
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bén lién két véi F do @6 tin hiéu c6 dang
doublet-doublet va tai 6.90 ppm; Hai
nhom methyl lién két truc tiép voi N co
do am dién cao nén tin hi¢u cong huong
chuyén vé truong yéu hon so véi céc
nhém methyl no thong thuong va cong
huéng ¢ khoang 3.1 ppm. Do N trong
nhoém -N(CHa); lién hop p-z véi lién két
d6i N=C' nén hai nhém methyl khong
tuong duong va c6 do chuyén dich hoa
hoc khac nhau khong déng ké va tai 3.08
va 3.07 ppm, c6 chong lan vao nhau. Tir
cac két qua phan tich phd *H-NMR c6 thé
khing dinh c4u trGc cua hop chat chia
khéa 111 1a hoan toan dang.
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So' do 1. Tong hop mét so N-(bromophenyl)-6-fluoroquinazolin-4-amine (Va,b,c)

Giai doan cudi cung, hop chat chia khoa
111 phan ang vai cac amine (IVa,b,c)
khac nhau, trong su cdé mat cua acid
acetic, dung mdi toluene ¢ diéu kién hoi
luu (so d6 1) nhan duoc cac chat myc tiéu
Va,b,c. Cac chit muc tiéu Va,b,c duoc
x4c dinh 1a dung bang cach st dung cac
phuong phap phd hién dai: *H- NMR,
BC-NMR va HRMS.

Phé proton cua hop chat Vb dugc dua ra
nhu hinh 2 duéi day. Do hop chét Vb c6
mat nguyén tir fluorine trong phan tu, hat
nhan cua fluorine la hat nhan co6 tu tinh
nén trén pho 1H-NMR ngoai tuong tac
spin-spin Cua 'H-'H con tucmg tac spin-
spin cua *F-'H, vi vay cac proton gan

nguyén tir fluorlne s€ c6 thém tuong tac
spin-spin cua *°F.

T
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Hinh 2. Phé *H-NMR cua hop chdt Vb

Trong d6, proton nhém -NH- xuét hién
dang dang singlet tai 9.77 ppm. Proton
dac trung cho khung quinazoline (H-2)
dung gan hai nguyén tir N co6 do am dién
cao nén tin hiéu cong huong tai 8.67 ppm
va dang singlet. Proton H-5 do diing gan
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mot nguyén tir F cO tir tinh va tuong tac
vé6i proton H-7 (qua bén lién két) nén tin
hiéu cong huong cé dang doublet-doublet
va cong huong tai 8.42 ppm. Proton H-2’
thudc nhan thom gan nguyén tir bromine
nén céng hudng tai 8.25 ppm va tuong tac
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spin-spin va&i proton ¢ vi tri H-4’/H-6
nén c6 dang triplet véi hang sb twong tac
spin-spin J=2.1 Hz. Proton H-8 tuong tac
spin-spin véi proton H-7 va nguyén ta F
nén tin hiéu cong huong caa proton H-8
c6 dang doublet-doublet va tai 7.90 ppm.
Proton H-7 tuong tac spin-spin véi H-5 (4
lien két), H-8 (3 Ilen két) va nguyén tu
fluorine; Tuy nhién, 3378 va A gan tuong
duong nhau va khac xa 4357 nén tin hiéu
cong huong c6 dang multiplet gan gidng
véi dang triplet-doublet va cong huong tai
7.80. Proton H-5" dung gan H-4> (3 lién
két) va H-6" (3 lién két) nén tin hiéu c6
dang triplet véi J=7.8 Hz va c6 do chuyén
dich hoa hoc tai 7.37 ppm. Hai proton con
lai cta vong aniline H-4’ va H-6" cd tin
hiéu cong huong ¢ khoang 7.93-7.91 (1H,
m); 7.34-7.30 (1H, m).

Mit khac, hop chit Vb con dugc khing
dinh cAu tric bing phuong phap phd *C-
NMR. Phd cong huéng tir hat nhan *C
ctia hop chit Vb dugc dua ra nhu hinh 3
dudi day. Trén pho do cua cia hop chat
Vb c6 mat diy du cac tin hiéu cua céc
nguyén tir carbon trong phan tir. Trén phd

B3C-NMR chi khir twong tac spin-spin cua
'H-13C, khong khir tuong tac cua “*F-3C,
do @6 tin hiéu cong hudng cua carbon gan
fluorine s& bi tach va cu thé nhu sau: C-6
gan fluorine nhat nén c6 dang doublet véi
hing sb J = 243 Hz va cong huong tai
159.5 ppm; Nguyén tir carbon C-4 céch
nguyén tu fluorine bén lién két va gan 2
nguyén ti nitrogen nén tin hiéu cong
huong tai 157.2 ppm va c6 hang sé tuong
tac nho véi J = 4.5 Hz; Hai carbon C-5 va
C-7 céch fluorine hai lién két nén J = 25.5
Hz va J = 24.0 Hz va d6 chuyén dich hoa
hoc tai 122.6 ppm va 107.3 ppm; Hai
carbon C-4a va C-8 céch fluorine ba lién
két nén hang sé tuong tac spin-spin 1a J =
9.0 Hz va tai 130.7 ppm va 115.6 ppm.
Nguyén tir carbon C-2 lién két truc tiép véi
hai nguyén ti nitrogen ¢6 do am dién cao
nén cong huong tai 153.7 ppm. Nguyen tu
carbon C-8a va C-1” lién két tryc tiép Voi
mot nguyén tur nitrogen c6 d6 am dién cao
nén tin hiéu cong huong tai 146.8 va 140.7
ppm. Cac nguyén ta carbon con lai ¢c6 do
chuyén dich hoéa hoc lan luot: 130.4;
126.1; 124.1; 121.2; 120.6 ppm.

| |
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Hinh 3. Phé **C-NMR cua hop chdt Vb

Thém vao do, hop Ché’g Vb con duoc
khang dinh bang pho khoi phén giai cao.
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Pho khdi phan giai cao cua hop chat Vb
duoc dua ra nhu hinh 4 sau day. Trén pho
do cua hop chat Vb xuat hién pic ion gia
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phan tor c6 tin hiéu m/z lan luot la
318.00214 va 319.99985 véi cuong do
manh gan 100%. Thém vao do, nguyén tu
bromine c6 hai dong vi la "Br (50,6%) va
1Br (49,4%) nén theo tinh toan ion gia
phan tir cho ion Ci4H1oBrFN3 [M+H]" s&

VNA-107 #3473 RT: 1181 AV-1 NL: 4.04E
T FTMS + p ESI Ful ms [100.0000-1500.0000)

xuét hién hai tin hiéu m/z c6 cuong do
gan 100% va lan luot 13 318.00366 va
320.00162. Tir d6 khing dinh, cc gia tri
tim thiy hoan toan phu hop véi gia tri tinh
toan cua hop chit Vb.

32126132

3 312 13 14 35 16 7 318
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321 322 323 324 125 326 27 128 29

Hinh 4. Phé HRMS cua hop chdt Vb

Cac hop chat muyc tiéu con lai Va,c ciing
duoc khang dinh bang cac phuong phap
phd hién dai twong tw. Cudi ciing, cac hop
chdt muc tiéu N-(bromophenyl)-6-
fluoroquinazolin-4-amine (Va,b,c) dugc
thir nghiém hoat tinh gay doc té bao in
vitro trén hai dong té bao ung thu gan
(HepG2) va ung thu phdi (A549). Trong
thir nghiém nay ellipticine dugc sur dung
lam chat @6i chung. Két qua hoat tinh
duogc dua ra nhu bang 1 dudi day.
Bdng 1. Két qua hogt tinh ciia cac hop chat N-
(bromophenyl)-6-fluorogquinazolin-4-amine

(Va,b,c)
Chét 1Cso (Hg/ml)
Hep-G2 Ab549
Va 28.79 £ 0.30 13.17 £ 0.52
Vb 78.87 £1.52 4194 +£0.48
Vc 60.56 = 1.09 87.49+1.74
Ellipticine 0,44 0,02 0,43 0,02

Tir két qua hoat tinh cho thay, ba hop chat
muc tiéu c6 hoat tinh gay doc té bao thap
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hon so vai ellipticine. Tuy nhién, trong ba
hop chat, din chit c nhém thé —Br ¢ vi
tri ortho (Va) cho thiy hoat tinh manh
nhét trén ca hai dong té bao thir nghiém:
Hep-G2 (28,79 upg/ml) va A549 (13,17
pg/ml)..

Hop chat c6 nhém thé & vi tri ortho (Va)
c6 hoat tinh cao hon tir 2.1-6.6 lan so véi
cac hop chat c6 nhém thé ¢ vi tri meta
(Vb) va para (Vc). Piéu d6 ching to vi tri
nhém thé -Br trong cac hop chat
quinazoline trén c6 anh huéng dang ké
dén hoat tinh gdy doc té bao trén céc té
bao thir nghiém.

4. KET LUAN

D3 tong hop thanh cong ba hop chat muc
tiéu N-(bromophenyl)-6-fluoroquinazolin-
4-amine (Va,b,c). Cac hop chéat nay da
dugc khang cau trdc bing cac phuong
phép phd hién dai.

Pa thtr hoat tinh gdy doc té bao in vitro
cua 03 hop chat trén hai dong té bao ung
thu HepG2 va A549. Két qua, hop chat
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c6 nhém thé -Br ¢ vi tri ortho c6 hoat
tinh gdy doc té bao ung thu thir nghiém
cao nhat.

Loi cam on: Nghién ctru nay duoc tai tro
boi Hoc vién Y Dugc hoc C6 truyén Viét
Nam thong qua dé& tai: S6 4957/Qb-
HVYDCT ngay 30/12/2024.

Cam két: Tbi xin cam doan day 13 cong
trinh cta To6i va chua giri dang ndi dung
nay & bat ky tap chi nao.
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