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Abstract: The paper presents a simple and efficient synthesis of a series of new quinazolinone
derivatives 8a-h. First, the reaction of 5-hydroxyanthranilic acid (6) with acetic anhydride at reflux
temperature for 2 h gave the intermediate 7 in high yield. This intermediate was then reacted with
amines in acetic acid at reflux temperature 14 h afforded new quinazolinone derivatives 8a-h in 77—
92%. Synthesized compounds were structurally confirmed using spectroscopic methods: H,
13CNMR and mass spectra. The bioassay result using three cancer cell lines including SKLU-1 (lung
cancer), MCF-7 (breast cancer) and HepG-2 (liver cancer) showed that only compound 8h exhibited
significant cytotoxic effect against cancer cell lines tested with 1Csp values of 23.09, 27.75 and 30.19
Mg/ mL, respectively.
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Tong hop va danh gia tac dung doc té bao cac dan xuat méi
quinazolinone

Tran Bang Thinh, Tran Khac Vii*
Truong Pai hoc Bach khoa Ha Ngi, Sé 1- Pai Cé Viét, Hai Ba Trung, Ha Ngi, Viét Nam

Nhan ngay 23 thang 2 ndm 2020
Chinh stra ngay 22 thang 7 nam 2020; Chap nhan dang ngay 6 thang 8 nam 2020

Tom tit: Bai bao trinh bay tong hop don gidn va higu qua cc dan xudt mai cua quinazolinone 8a-
h. Trudc tién, phan tng cua axit 5-hydroxyanthranilic (6) véi anhydrit axetic ¢ nhiét do hdi luu trong
2 gio cho chét trung gian 7 véi hiéu suat cao. Hop chét trung gian nay sau d6 phan tng véi cac amin
trong axit axetic & nhiét do hoi luu trong 14 gid cho mét loat cac dan xuat méi quinazolinone 8a-h
(77-92%). Céc hop chat tong hop duoc khing dinh cau tric st dung cac phuong phap phd H,
I3CNMR va phd khéi. Két qua danh gia hoat tinh gay doc té bao véi ba dong té bao ung thu ngudi:
SKLU-1 (ung thu phdi), MCF-7 (ung thu vit) va HepG-2 (ung thu gan) cho thay chi c6 hop chat 8h
thé hién hoat tinh gay doc y nghia vai cac dong té bao da thir vai gia tri 1Cso trong ung: 23,09; 27,75

va 30,19 pg/ mL.

Tur khéa: Quinazolinone, cytotoxicity, cancer, base, in vitro, derivative.

1. Mé dau

Ung thu hién dang 1a mdi quan tam sirc khoe
ca ¢ nhitng nudce dang va da phat trién. Mic du
c6 nhiéu tién bo vuot bac trong nhitng thap ky
vira qua, sd ca tir vong vi ung thu van khong
ngung tang. Chi tinh riéng & M¥, mot nude co
nén khoa hoc tién tién bac nhat thé giéi, nam
2017 6 téi 1,6 triéu trudng hop miac méi va hon
600.000 treong hop tir vong [1,2]. Mét trong
nhitng nguyén nhan chinh 1a su khang thuéc va
cac tac dung phu bit loi cua hoa tri liéu [3]. Dé
phét trién cac tac nhan tri ung thu mai hiéu qua
hon, viéc nghién cau cac tAc nhan mdi véi co ché
méi 1a mot viéc thyc sy cap bach. Trong nhiing
nam gan day, su quan tam ngay cang tang ddi vai
nghién cau phat trién thudc ung thu tir cac hop
chat hitu co di vong [4-6]. Dang cht y, trong so
cac Cau trdc di vong, quinazolinone dong mot vai
tro rat quan trong do cac tuong tac tiém nang n—
7 va lién két hydro véi cac axit amin cua thy thé
al va AII[7] va quinazolinone duoc coi la khung
co ban quyét dinh hoat tinh sinh hoc trong rat
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nhiéu loai thudc. Céc nghién ctu cho thiy mot
sb dan xuét quinazolinone (1-5) da duoc bao céo
thé hién cac hoat tinh duoc ly khac nhau, bao
gom chéng ung thu [8-11], chdng oxy héa [12],
chdng vi rut [13], chong co giat [14], chdng viém
[15], chéng nhiém trung [16], chong HIV [17],
v.v. Hon nita, quinazolinone va cac dan xuit cua
chung ciing dugc bdo c4o cho thiy mot sé wu
diém so Vi cac tac nhan dang dwoc sir dung 1am
sang [18] va cd lién quan chat ché vai céc liéu
phép chong ung thu [19,20]. M6t sé dan xut
quinazolinone da duoc ching minh trong diéu tri
bénh bach ciu & nguoi so vai cac tac nhan thong
thuong va cho thy tAc dung dang ke cia ching
dbi véi cac dong té bao ung thu vua [21- 24] Vi
vay, dé tiép tuc tim kiém cac cau triic mai ¢ tac
dung khang ung thu, chiing t6i tiép tuc tap trung
Vao Viéc tong hop céc dan xuat méi quinazolinone
va danh gia tac dung gay doc cua ching trén mot
s6 dong té bao ung thu. Bai bao nay trinh bay két
qua tong hop va danh gi tic dung sinh hoc cua
cac dan xuat méi quinazolinone.
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Hinh 1. Mot s dan xuat quinazolinone c6 tac dung khang ung thu [8].

2. Thuc nghiém

Cac tac nhan phan ung dugc mua tir cac hang
Aldrich hay Merck. Dung mo6i dugc mua tu
Trung Qudc, duogc cat lai trude khi dung. Piém
chay dugc do trén may Electrothermal IA 9200
Shimadzu. Phé ESI-MS dugc do trén may
FTICR MS Varian va phé *H NMR va 3C NMR
duoc do trén may Bruker AVANCE 500 MHz
tai Vién Hoa hoc, Vién Han lam Khoa hoc va
Cong nghé Viét Nam sur dung dung moi do:
CDs0D va DMSO0-d6. Do chuyén dich héa hoc
(8) tinh bang ppm so véi chat chuan (TMS).
Hang s tuong tac (J) dwoc biéu dién bang Hz.
Tién trinh phan g duoc theo ddi bai sic ky 16p
mong (TLC) st dung ban nhdm trang san (Merck
60 F254). Ban mong hién mau bang thudc thir
vanillin trong axit sunfuric. Sac ky cot sir dung
silica gel c& hat 40-230 mesh. Panh gia hoat tinh
gdy doc té bao duoc thuc hién tai vien Cong nghé
sinh hoc, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

Tong hop 6-hydroxy-2methyl-4H-benzo[d]
[1,3]oxazin-4-one (7)

Mot hdn hop cua axit 5-hydroxyanthranilic
(6) (5,0 g; 32,67 mmol) trong anhydrit axetic (15
ml) duoc dun héi lwu trong 2 gio. H3n hop phan
g sau d6 dugc d6 ra nude da. Tua tao thanh
dugc loc, rira véi nude cat va lam kho trong chan
khéng cho san pham 7 (5,03 g; 87%) la chat rin
mau nau nhat duoc xtr dung ludn cho budc tiép
theo [25].

Quy trinh chung téng hop chdt 8a-h

Mot hdn hop caa 7 (1,0 g; 5,64 mmol) va cac
amin (3 eq), axit axetic (10 mL) duoc dun hdi
lwu trong 14 gid. Tién trinh phan tmg dugc kiém
tra boi TLC (n-hexan:etyl axetat = 1:1). Hon hop
phan tmg sau d6 duoc trung hoa bang 50 %
NaHCO; t6i pH = 7, va chiét véi CH,Cl, (3 x 20
mL). Pha hitu co duogc tach ra, 1am khan bang
Na,SO; va bay hoi dudi 4p suat giam cho céc cin
tuong (ng. CAc cin nay sau d6 duoc tién hanh
sic ky cot silica gel str dung hé dung méi rira dai
n-hexan / etyl axetat phu hop cho cac chét 8a-h.

3-Cyclopropyl-6-hydroxy-2-methylquina
zolin -4(3H)-one (8a): Chit ran mau vang; hiéu
Suit: 88%; dnc: 243-244 °C; Ry = 0,57 (n-hexan:
etyl axetat = 1:1); *H NMR (500 MHz, DMSO-
de, 6 (ppm)): 7,87 (d, J = 3,0 Hz, 1H); 7,51 (d, J
=9,0 Hz, 1H); 7,29-7,27 (dd, J = 3,0 Hz, 9,0 Hz,
1H); 2.96 (m, 1H); 2,71 (s, 3H, CHa); 1,33 (m,
2H); 0,95 (m, 2H). 3C NMR (125 MHz, DMSO-
do6, & (ppm)): 163,4; 155,3; 153,8; 141,2; 128,2;
124,0; 121,8, 110,2; 27,8; 23,2; 10,4. ESI-MS
m/z: 217,4 [M+H]".

6-Hydroxy-3-(2-methoxyphenyl)-2-methyl
quinazolin-4(3H)-one (8b): Chat rin mau tring;
hiéu suat: 88%; dnc: 156-157 °C; Rt = 0,50 (n-
hexan: etyl axetat = 1:1); *H NMR (500 MHz,
DMSO-d6, o (ppm)): 10,31 (brs, 1H, OH); 7,55
(m, 2H); 7,38 (d, J = 2,5 Hz, 1H); 7,35 (dd, J =
1,5 Hz, 7,5 Hz, 1H); 7,29 (dd, J = 2,5 Hz, 8,50
Hz, 1H); 7,25 (d, J = 8,50 Hz, 1H); 7,11 (t, J =
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7,5 Hz, 1H); 3,76 (s, 3H); 2,04 (s, 3H). 3C NMR
(125 MHz, DMSO-d6, & (ppm)): 160,6; 155,8;
154,2; 151,3; 140,6; 130,6; 129,6; 128,3; 126,2;
123,9; 121,2; 120,9; 112,4; 109,2; 55,7; 22,7.
ESI-MS m/z: 283,2 [M+H]".

6-Hydroxy-3-(3-methoxyphenyl)-2-methyl
quinazolin-4(3H)-one (8c): Chat ran mau trang;
hiéu suat: 92%; Rs = 0,49 (n-hexan: etyl axetat =
1:1); *H NMR (500 MHz, CDsOD, & (ppm)):
7,59 (d, J=9,0 Hz, 1H); 7,52-7,49 (m, 2H); 7,35
(dd, J = 3,0 Hz, 9,0 Hz, 1H); 7,13 (dd, J = 6,0
Hz, 8,5 Hz, 1H); 6,98 (t, J = 7,0 Hz, 1H); 6,94
(d, 3 =8,5Hz, 1H); 3,87 (s, 3H, OCHa); 2,25 (s,
3H, CH3). ¥C NMR (125 MHz, CDsOD, &
(ppm)): 162,7; 162,5; 157,9; 153,5, 141,9; 140,2;
131,7; 128,9; 125,6; 122,7; 121,4; 116,3; 115,0;
110,6; 56,1; 23,5. ESI-MS m/z: 283,2 [M+H]".

6-Hydroxy-3-(4-methoxyphenyl)-2-methyl

quinazolin-4(3H)-one (8d): Chat rin mau trang
(chat cii) [22]; hiéu suat: 79%; dnc: 263-264 °C;
Rr = 0,45 (n-hexan: etyl axetat = 1:1); 'H NMR
(500 MHz, CD30D, 6 (ppm)): 7,58 (d, J = 9,0
Hz, 1H); 7,51 (d, J = 2,50 Hz, 1H); 7,4 (dd, J =
2,50 Hz, 9,0 Hz, 1H); 7,28 (d, J = 8,50 Hz, 2H);
7,14 (d, J = 8,50 Hz, 2H); 3,90 (s, 3H); 2,22 (s,
3H). BC NMR (125 MHz, CDsOD, & (ppm)):
164,1; 161,7; 157,9; 154,1, 141,9; 131,6; 130,4;
128,8; 125,6; 122,7; 116,3; 110,6; 56,1; 23,7.
ESI-MS m/z: 283,2 [M+H]".

3—(4—FIuorophenyl)—6—hydroxy—2—methylqui
nazolin-4(3H)-one (8e): Chit rin mau vang
séng; 177-178 °C; hiéu suat: 82%: Rt = 0,51 (n-
hexan:etyl axetat = 1:1); 'H NMR (500 MHz,
DMSO-d6, 6 (ppm)): 7,57 (d, J =9,0 Hz, 1H, H-
8); 7,43 (s, J = 3,0 Hz, 1H, H-5); 7,42-7,41 (dd,
J=3,0 Hz, 9,0 Hz, 2H); 7,36-7,32 (m, 3H); 4,83
(s, 2H); 2,21 (s, 3H). *C NMR (125 MHz,
DMSO-d6, & (ppm)): 165,3; 163,8; 163,3; 157,9;
141,9; 135,2; 131,7; 128,9; 125,6; 122,6; 117,8;
117,7; 110,6; 23,7. ESI-MS m/z: 271,5 [M+H]".

3-(2-Chlorophenyl)-6-hydroxy-2- methquw
nazolin-4(3H)-one (8f): Chat rin mau tring;
hiéu suét: 81%; dnc: 299-300 °C; R¢ = 0,47 (n-
hexan: etyl axetat = 1:1); *H NMR (500 MHz,
DMSO-d6, & (ppm)): 7,73-7,71 (m, 1H); 7,59
(m, 3H); 7,55-7,52 (m, 2H); 7,38 (dd, J = 2,5 Hz,

8,5 Hz, 1H); 2,16 (s, 3H, CH3). 3C NMR (125
MHz, DMSO-d6, 6 (ppm)): 163,0; 158,2; 152,7;
141,9; 136,6; 133,5; 132,4; 131,7; 129,8; 129,1;
125,8; 122,5; 110,6; 22,9. ESI-MS m/z: 287,4
[M+H]".

3-(3-Fluorophenyl)-6-hydroxy-2-methyl

quinazolin-4(3H)-one (8g): Chat ran mau trang;
hiéu suat: 83%; R = 0,54 (n-hexan:etyl axetat =
1:1); *H NMR (500 MHz, CDsOD, § (ppm)):
7,63 (m, 1H); 7,57 (d, J = 9,0 Hz, 1H); 7,50 (d, J
= 3,0 Hz, 1H); 7,35-7,32 (m, 2H); 7,28-7,25 (m,
1H); 7,24-7,22 (m, 1H); 3,25 (s, 3H). *C NMR
(125 MHz, CDsOD, 6 (ppm)): 165,6; 163,7;
158,0; 153,0; 141,9; 140,7; 132,5; 129,0; 125,7;
125,6; 122,6; 117,5; 117,1; 110,6; 23,6. ESI-MS
m/z: 271,5 [M+H]".

3- (4-Acetylphenyl)-6-hydroxy-2- methquw
nazolin-4(3H)-one (8h): Chat rin mau tring;
hiéu suat: 77%; dnc: 247-248 °C; Ry = 0,53 (n-
hexan:etyl axetate = 1:1); *H NMR (500 MHz,
DMSO-d6, & (ppm)): 10,03 (s, 1H, OH); 8,13 (d,
J =8,5 Hz, 2H); 7,60 (d, J = 8,50 Hz, 2H); 7,55
(d, J=9,0 Hz, 1H); 7,40 (d, J = 3,0 Hz, 1H); 7,30
(dd, J = 3,0 Hz, 9,0 Hz, 1H); 2,65 (s, 3H, CH3);
2,08 (s, 3H, CHs). C NMR (125 MHz, DMSO-
de, & (ppm)): 197,3; 170,3; 160,9; 155,9; 150,2;
142,1; 140,5; 136,9; 129,4; 129,0; 128,3; 124,0;
121,2; 109,1; 26,8; 23,6. ESI-MS m/z: 295,6
[M+H].

3. Két qua va thao luin
3.1. Hoa hoc

Céc dan xuat mai 8a-h duoc tong hop nhu &
so d6 1. Truéc tién hop chat axit 5-
hydroxyanthranilic (6) dwoc phan trng véi lwong
du anhydrit axetic & nhiét do hoi luu trong 2 gid
cho hop chat trung gian benzoxazinone 7 Vi
hiéu suat 87%. Hop chat 7 duoc tinh ché don
gian bang cach d6 hdn ho phan ing vao nudc da.
Taa hinh thanh duoc loc va rira ki véi nudce cit,
huat khé dwoc dung cho budc tiép theo.

V& co ché phan ting, trong su ¢6 mit cua du
anhydrit axetic khan va & nhiét d6 phan (ng cao,
nhom NH; cua axit 5-hydroxyanthranilic nhanh
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chéng tham gia phan tng axyl hoa dé cho hop
chat trung gian 7a. Trong méi trudng axit (axetic
sinh ra tir phan @ng) chat trung gian nay chuyén
can bang sang dang imin lién hop v6i nhan thom
bén hon 7b. Cudi cung su loai nuéc dudi tac

NH, B
0
6 7a

dung cua nhiét do cho san pham trung gian mong
muén 7. Tuy nhién san pham trung gian nay kém
bén, dé hit 4m va phan (g véi nude dé ma vong
thanh hop chét trung gian nén n6 dugc bao quan
kho va dung ludn cho budc tiép theo (Hinh 2).

HO HO

0 0
0
HO HO\@OH
OH OH _-H
A )NH\—’<_ P

7b 7

Hinh 2. Co ché hinh thanh chat 7.

Chat 7 tiép theo duoc phan &ng véi cac amin
trong diéu kién hoi luu cua axit axetic cho san
pham 8a-h véi hiéu sut 77-92%.

V& co ché phan wng, cac amin la cac
nucleophin manh. Ching tan céng vao trung tam
4i dién tur (C=0) cua chét trung gian 7, vong
oxazin cua 7 bi mé ra thanh chét trung gian 7c,

7d, 7e. Trong diéu kién cua nhiét d6 cao va axit,
san pham trung gian bi loai nudc cho san pham
guinazolinone 8 (Hinh 3).

Tat ca cac dan xuat 8a—h dugc khang dinh
ciu trdc dua trén cac phd 'H NMR va 13C NMR.
Do sy twong tu nhau V& cau trdc, hop chat 8a
duogc l1am vi du ching minh céu trac.

H
CY N " QH
(o) HN—R Co H +N‘R
2 QLA —
N N
7 7b 7c N

Hinh 3. Co ché tao thanh hop chit 8.
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H3CO OCHj,4

b. d.
OCH,

8a-h

O O
D O

So dd 1. Bidu kién va tac nhan: (i) (CH3CO)20, hdi luu, 2 gio; (ii) axit axetic, amin, hdi luu, 14 gid, 77-92%.

3.2. Thir nghiém hogt tinh sinh hoc

Tt ca cc hop chat dich 8a-h dugc dénh gia
doc tinh té bao in vitro. Ba dong t¢ bao ung thu

& ngudi bao gom SKLU-1 (ung thu phdi), MCF-
7 (ung thu va) va HepG2 (ung thu gan) dugc
chon dé sang loc tac dung trc ché caa chdng bang
phuong phap SRB [26].

Bang 1. Hoat tinh gdy doc té bao in vitro cac chit 8a-h

TT Chat R 1Cso (ug/mL)
SK-LU-1 MCF-7 HepG2

1 8a Cycloropyl >100 >100 >100
2 8b 2-Methoxyphenyl >100 >100 >100
3 8¢ 3-Methoxyphenyl >100 >100 >100
4 8d 4-Methoxyphenyl >100 >100 >100
5 8e 4-Fluorophenyl >100 >100 >100
6 8f 2-Chlorophenyl >100 >100 >100
7 89 3-Fluorophenyl >100 >100 >100
8 8h 4-Acetophenyl | 23.09+2.07 | 27.75+1.94 | 30.1940.02

Ellipticine 0.43 0.43 0.40

Nong do (Hg/mL) uc ché 50% té bao, duogc tinh bang két qua trung binh tir 3 thi nghiém voi do léch chuan
nho hon 10%; ® Cac dong té bao: HepG2, ung thu gan; MCF-7, ung thu vii; SKLU-1, ung thu phoi.

Két qua hoat tinh (Bang 1) cho thiy cac dan
Xuat quiniazolinone 8a-h khong thé hién hoat
tinh ddi vai ba dong té bao ung thu duoc thir
nghiém ngoai trir hop chat 8h thé hién hoat tinh
gy doc té bao vai cac gia tri I1Cso lan luot 14
23,09, 27,75 va 30,19 pg/mL.

4. Két luan

Chung t6i da tong hop mot loat cac dan xuat
quinazolinone mai 8a— h qua quy trinh don gian,

hiéu suat cao. Cau tric cua tat ca cac hop chat
t6ng hop da duoc xac dinh dya trén cac phd tH,3C
NMR va MS. Mic du két qua thir nghiém sinh
hoc cho thy hau hét cac hop chat dich khong c6
tac dung gy doc té bao so vai ellipticine, hop
chat 8h thé hién hoat tinh gy doc té bao & muc
trung binh véi cac gié tri I1Cso 12 23,09, 27,75 va
30,19 pg / mL, tuy vy cac két qua nay co thé la
tai liéu tham khao httu ich cho cac nghién ctu
tiép theo vé cac hop chat khung quinazolinone.
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