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ABSTRACT

Nitrogen based heterocyclic compounds containing quinazolin-4-one
scaffold have been known to be possess diverse biological activities. In
this research, six compounds including three quinazolin-4-one (3a-c) and
three N-acetamidyl quinazolin-4-one (8a-c) derivatives were successfully
synthesized in good yields. The synthetic process is simple, effective and
environmentally friendly using air as the only oxidizing agent.

TOM TAT

Cdc hop chdt di vong chira nitrogen, ddc biét la cac hop chdt chira khung
quinazolin-4-one, diroc biét ¢6 hoat tinh sinh hoc rit da dang. Trong
nghién ciru nay, sdu hop chdt gom ba dan xudt quinazolin-4-one (3a-c) va
ba dan xudt N- acetamidyl quinazolinone (8a-c) da dwoc tong hop thanh
cong voi hiéu sudt kha tot. Quy trinh tong hop don gian, hiéu qua, su dung
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chdt oxy héa la oxy khéng khi than thién véi méi trieong.

Trich dan: Lé Thi Héng Bup, Danh La Puc Thanh, Mai Vin Hiéu, Lé Thi Thao Nguyén va Bui Thi Biru Hué,
2019. Tong hop dan xuat quinazolin-4-one. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(5A):

43-49,
1 GIOI THIEU

Trong nhitng nim gan ddy, nhidu cong trinh
nghién ctru cho thdy cac hop chét di vong chua
nitrogen, dic biét 1a cac dan xuét quinazolin-4-one
¢6 nhiéu tinh chat dugc 1y hap dan va dugc tmg dung
rong rdi trong y hoc nhu hoat tinh khang sét rét
(Werbel and Degnan, 1987), an than (Van Zyl,
2001), khang viém (Manivannan and Chaturvedi,
2011), khang khuéan (Rana et al., 2013), giam dau
(Eweas et al., 2013), khang ung thu (Wang et al.,
2015), khang oxy hoa (Rakesh ez al., 2015), diéu tri
déi thao duong (Khan ez al., 2016),... Chinh vi ¢6
tiém ning tng dung t6t nén nhom hop chét chutra
khung quinazolin-4-one ngay cang dwoc quan tim
nghién ctru tong hop. Da c¢6 nhidu cong trinh nghién
clru d& xuat cac phuong phap khac nhau dé tong hop
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c4c dan xuét quinazolin-4-one nhu: phan ing ngung
tu gilra 2-aminobenzoic acid v4i amide, thioamide
hodc nitrile (Connolly and Guiry, 2001), phan Gng
gilta isatoic anhydride va ammonium acetate
(Salehi, 2005), phan ting ngung tu ghép vong gilia
anthranilic acid hay acyl chloride véi amine trong
diéu kién chiéu xa vi song (Asif, 2014), ... Tuy
nhién, nhin chung cc phuong phap nay van con mot
sO han ché nhu thoi gian phan Gmg dai, diéu kién
phan tmg khic nghiét, sir dung cac chét xic tac dat
tién, doc hai v6i méi trudng, quy trinh tdng hop trai
qua kha nhiéu budc, hiéu suit thip,... Vi vy, bai
bdo nay trinh bay két qua tong hop sdu din xuét
quinazolin-4-one theo hudng hoa hoc xanh st dung
chit oxy héa than thién vi moi truong 1a oxy khong
khi.
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2 THUC NGHIEM
2.1 Vit liéu va thiét bi

Ph6 'H-NMR, *C-NMR va DEPT dugc ghi trén
may Brucker 500 MHz (d6 dich chuyén hoéa hoc &
dugc tinh theo ppm, hang sb ghép cip J tinh bang
Hz) tai Vién Han 1am Khoa hoc va Cong nghé¢ Viét
Nam, Ha N¢i va trén may Brucker 600 MHz tai Nhat
Ban. Khdi phé ESI-MS dugc do trén may 1100
series LC/MS/MS Trap Agilent tai Vién Han 1am
Khoa hoc va Cong nghé Viét Nam, Ha Noi va khéi
phé phén giai cao HR-ESI-MS duoc do trén may
SCIEX X500R-QTOF tai Vién Hoa hoc Thanh pho
Hb Chi Minh. Céc hoa chét sir dung co nguon goc
Merck (trir K2CO3 va DMSO ¢6 ngudn goc Trung
Qudc; cac dung moi ethyl acetate, hexane, ethanol
¢6 ngudn goc Viét Nam). Sac ky 16p mong sir dung
ban trang sdn 60 Fass (Merck) d6 day 0,2 mm. Sic
ky cot st dung silica gel c& 0,040-0,063 mm
(Merck).

2.2 Téng hop

2.2.1 Phuwong phdp chung tong hop dan xudt
quinazolin-4-one

Khuay hdn hop gdm anthranilamide (136 mg; 1
mmol) va aldehyde twong ung (1,2 mmol) trong
dung méi DMSO (1 mL) véi tbe d6 khudy 700
vong/phut & 120°C trong thoi gian can thiét. Binh
phan tmg dé ho, tiép xtic véi khong khi. Sau khi
phan tmg két thic, hdn hop 100 mL nuée duoce thém
vao, két tua s& hinh thanh. Phan nudc duge loc bo,
thu phan chét ran. San pham tho dugc tinh ché bang
sdc ky cot silica gel thu dugc san pham tuong ung.

2-(4-Methoxyphenyl)quinazolin-4(3 H)-one

(3a): tinh thé mau tring (189 mg; hidu sut 75%), Ry
=0,52 (Hexane:EtOAc = 3:2). Mp=238-240°C. FT-
IR (KBr) v (cm™): 3181; 3136; 3087; 2994; 2937,
1679; 1602; 1562; 1528; 1484; 1472; 1445; 1321;
1268; 1250; 1178; 1032; 881; 835; 765. HRMS m/z
([M-HJ") tinh toan cho C;sH;1N2O,: 251,0821. Tim
thdy: 251,0825. '"H-NMR (500 MHz, DMSO-ds, &
ppm): 12,37 (s, 1H, >NH); 8,19 (d, J= 8,5 Hz, 2H,
-CH=); 8,13 (d, J =8 Hz, 1H, -CH=); 7,81 (td, J =
7,5 Hz, J=1 Hz, 1H, -CH=); 7,70 (d, J = 8,0 Hz,
1H, -CH=); 7,48 (t,J = 7,5 Hz, 1H, -CH=); 7,09 (d,
J =9 Hz, 2H, -CH=); 3,85 (s, 3H, -OCH3). '3C-
NMR (125 MHz, DMSO-ds, 6 ppm): 161,9; 151,9;
134,5; 129,4; 126,1; 125,8; 124,8; 120,6; 114,0;
55,5.

2-(4-Hydroxy-3-methoxyphenyl)quinazolin-
4(3H) one (3b): tinh thé mau tring (227,8 mg; hiéu
suat 85%), R;= 0,40 (Hexane:EtOAc = 1:1). Mp =
267-269°C. FT-IR (KBr) v (cm™): 3485; 3175;
3130; 2923; 1663; 1609; 1578; 1526; 1484; 1459;
1445; 1288; 1256; 1230; 1119; 769. HRMS m/z
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([M-HJ") tinh toan cho C;sH;;N20s3: 267,0770. Tim
thdy: 267,0748. 'H-NMR (600 MHz, DMSO-ds, &
ppm): 12,40 (s, 1H, >NH); 9,93 (s, 1H, -OH); 8,19
(d,/=17,8 Hz, 1H, -CH=); 7,88 (t,J=7,8 Hz, 1H, -
CH=); 7,84 (s, 1H, -CH=); 7,80 (d, J = 8,4 Hz, 1H,
-CH=); 7,77 (d, J = 8,4 Hz, 1H, -CH=); 7,54 (t, J =
7,8 Hz, 1H, -CH=); 6,98 (d, J = 8,4 Hz, 1H, -CH=);
3,96 (s, 3H, -OCH3). '3*C-NMR (150 MHz, DMSO-
ds, Oppm): 162,6; 152,3; 150,1; 149,2; 147,7; 134,8;
127,4; 126,3; 126,0; 123,6; 121,7; 120,7; 115,6;
111,5; 56,0.

2-(4-Hydroxy-3-methoxyphenyl)quinazolin-

4(3H)-one (3c¢): tinh thé mau trang (180,63 mg; hiéu
suat 81%), Ry = 0,30 (Hexane:EtOAc = 1:3). Mp =
276-278°C. FT-IR (KBr) v (cm™): 3168; 3120;
3027; 2915; 1681; 1603; 1411; 1306; 1150; 952;
874; 772. MS (ESI) m/z 221,8 [M-H], 223,9
[M+H]". '"H-NMR (500 MHz, DMSO-ds,  ppm):
12,75 (s, 1H, >NH); 8,79 (dd, J=4,5 Hz, J = 1,5
Hz, 2H, -CH=); 8,18 (dd, /=8 Hz, J=1 Hz, 1H, -
CH=); 8,11 (dd, J = 4,5 Hz, J = 2 Hz, 2H, -CH=);
7,88 (td,J=8 Hz,J=1,5Hz, 1H, -CH=); 7,79 (d, J
=8 Hz, 1H, -CH=); 7,58 (td, J= 7,5 Hz, J=1 Hz,
1H, -CH=). 3C-NMR (125 MHz, DMSO-ds, &
ppm): 162,0; 150,5; 150,2; 148,2; 139,9; 1347,
127.,8; 127,4; 125,9; 121,5; 121,4.

2-Methoxy-4-(4-0x0-3,4-dihydroquinazolin-

2-yl)phenyl acetate (3b1): tinh thé mau tring (217
mg; hiéu sudt 70%), R, = 0,60 (Hexane:EtOAc =
1:2). Mp = 222-224°C. FT-IR (KBr) v (cm™): 3178;
3135; 3090; 3011; 2949; 1766; 1658; 1610; 1523;
1479; 1369; 1295; 1211; 1174; 1115; 1037; 877;
767; 710. 'TH-NMR (500 MHz, DMSO-ds, & ppm):
12,63 (s, 1H, >NH); 8,22 (dd, J=7,5Hz, J=1 Hz,
1H, -CH=); 7,98 (d, /=2 Hz, 1H, -CH=); 7,92-7,89
(m, 2H, -CH=); 7,81 (d,/=17,5 Hz, 1H, -CH=); 7,59
(td, J=7,5Hz,J=1Hz, 1H, -CH=); 7,33 (d, /=8
Hz, 1H, -CH=); 3,98 (s, 3H, -OCH}); 2,36 (s, 3H, -
OCO-CHy).

2.2.2 Téng hop dan xudt N-acetamidyl
quinazolin-4-one

Tong hop ethyl 2-chloroacetate (4): Thém tir
ttr H,SO4 ddm dic (0,05 mL) vao binh cdu c6 chta
2-chloroacetic acid (945 mg; 10 mmol) va ethanol
(3 mL). Hdn hop dugc dun hoan luu & 80°C trong 5
gid. Hdn hop sau phan tng dugc trung hoa bang
dung dich NaHCO; bao hoa, sau do chiét béng
EtOAc (3 x 20 mL). Pha hiru co dugc rira nhiéu lan
bang dung dich NaCl bdo hoa, lam khan bing
NaySO4, loc va ¢d dudi dung moi thu dugc chét long
trong sudt khong mau, c6 mui thom 1a ethyl 2-
chloroacetate (857,5 mg, hiéu suét 70%), Ry = 0,68
(Hexane:EtOAc = 1:1).
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ethyl

Phwong phap chung tong hop

quinazolinonylacetate 5a-c:

Khudy hdn hop gdm hop chét 3a, 3¢ hay 3b1 (1
mmol), K,COs (276,42; 2 mmol) trong dung mdi
DMF (2 mL) véi téc d6 khudy 700 vong/phit & nhiét
d6 phong khoang 30 phut. Sau do6, thém tiép hop
chat (4) (245 mg, 2 mmol). Hon hop dugc khudy &
80°C trong khoang thoi gian 3 gio. Hon hop sau
phan tmg duoc chiét véi EtOAc (3 x 20 mL). Pha
hiru co dugc rira nhiéu lan bang dung dich NaCl bao
hoa, lam khan b.';“mg NaySO0s, loc va ¢o dudi dung
mdi. San pham thé dugc tinh ché bang sic ky cot
silica gel thu dugc san pham twong tng.

Ethyl 2-(2-(4-methoxyphenyl)-4-
oxoquinazolin-3(4H)-yl)acetate (5a): tinh thé mau
tring (287,3 mg; hiéu sudt 85%), R, = 0,64
(Hexane:EtOAc = 1:1). FT-IR (KBr) v (cm™): 2984;
2962; 2934; 1751; 1604; 1576; 1558; 1494; 1454;
1438; 1392; 1211; 1160; 1036; 843; 802; 768. 'H-
NMR (500 MHz, DMSO-dg, 6 ppm): 8,39 (d,J=9
Hz, 2H, -CH=); 8,18 (d,/=8,5 Hz, 1H, -CH=); 7,95
(d, J=4 Hz, 2H, -CH=); 7,66-7,63 (m, 1H, -CH=);
7,07 (d, J =9 Hz, 2H, -CH=); 5,26 (s, 2H, -CH>-
COO0-); 4,19 (q, J =7 Hz, 2H, -CH,-CH3); 3,85 (s,
3H, -OCH3); 1,19 (t, J=7 Hz, 3H, -CH,-CH3).

Ethyl  2-(4-oxo0-2-(pyridin-4-yl)quinazolin-
3(4H)-yl)acetate (5c): tinh thé mau tring (247,2
mg; hiéu sudt 80%), Ry = 0,48 (Hexane:EtOAc =
1:1). FT-IR (KBr) v (cm™): 2990; 2935; 1774; 1578;
1549; 1495; 1415; 1355; 1205; 1168; 1118; 1036;
770; 675. 'H-NMR (500 MHz, DMSO-ds, 6 ppm):
8,80 (dd, J=4,5Hz,J=2 Hz, 2H, -CH=); 8,30 (dd,
J=4,5Hz,J=2 Hz, 2H, -CH=); 8,28-8,26 (m, 1H,
-CH=); 8,10-8,04 (m, 2H, -CH=); 7,79 (ddd, J = 8
Hz,J=6,5 Hz, J= 1,5 Hz, 1H, -CH=); 5,33 (s, 2H,
-CH,-COO0-); 4,20 (q, J=7 Hz, -CH,-CH3); 1,19 (t,
J =7 Hz, 3H, -CH,-CH3;). ®C-NMR (125 MHz,
DMSO-ds, 6 ppm): 168,3; 166,1; 161,7; 150,6;
135,3; 128,8; 128,2; 123,5; 121,9; 61,1; 40,4; 14,3.

Ethyl 2-(2-(4-acetoxy-3-methoxyphenyl)-4-
oxoquinazolin-3(4H)-yl)acetate (5b1): tinh thé
mau tring (277,2 mg; hidu suat 70%), R, = 0,61
(Hexane:EtOAc = 1:1). FT-IR (KBr) v (cm™): 3066;
2986; 2967; 2952; 1763; 1749; 1621; 1581; 1560;
1508; 1440; 1418; 1376; 1226; 1176; 1120; 1034;
914; 827; 768. 'H-NMR (500 MHz, DMSO-ds, &
ppm): 8,22 (d,J=8 Hz, 1H, -CH=); 8,15 (d, J=2
Hz, 1H, -CH=); 8,07 (dd, /=8 Hz, J= 1,5 Hz, 1H,
-CH=); 8,04-7,98 (m, 2H, -CH=); 7,71 (ddd, J = 8
Hz, J = 6,5 Hz, J =2 Hz, 1H, -CH=); 7,27 (d, J =
8,5 Hz, 1H, -CH=); 5,29 (s, 2H, -CH,-COO-); 4,18
(q, J =17 Hz, 2H, -CH»-CH3); 3,92 (s, 3H, -OCH3);
2,3 (s, 3H, -OCOCH3); 1,14 (t, J=7 Hz, 3H, -CH,-
CHj).
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Phuwong phip chung tong hop din xuit V-
acetamidyl quinazolin-4-one 8a-c:

Khudy hdn hop gdm 2-chlorobezylamine hoic
benzylamine (0,2 mmol) v&i hop chit 5a, 5¢ hay
5b1 (0,1 mmol) véi téc do khudy 700 vong/phit &
100°C trong 5 gid. San pham thé dwoc tinh ché bang
sic ky cot silica gel thu dugc san pham 8a, 8c hay
8b1 tuong ung.

N-(2-Chlorobenzyl)-2-(2-(4-methoxyphenyl)-
4-oxoquinazolin-3(4H)-yl)acetamide (8a): tinh thé
mau tréng (12,99 mg; higu suat 30%), Rr =0,39
(Hexane:EtOAc = 2:1). Mp = 180-182°C. FT-IR
(KBr) v (cm™): 3486; 3446; 3423; 3282; 3078;
2963; 2924, 2852; 1738; 1669; 1606; 1577; 1446;
1375; 1346; 1250. HRMS m/z ([M-H]) tinh toan
cho CasH19CIN3O;3: 432,1115. Tim thay: 432,1121.
"H-NMR (500 MHz, DMSO-ds, 6 ppm): 8,80 (t, J =
6 Hz, 1H, >NH); 8,48-8,45 (m, 2H, -CH=); 8,28-
8,26 (m, 1H, -CH=); 7,95 (d, J= 3 Hz, 2H, -CH=);
7,66-7,63 (m, 1H, -CH=); 7,37 (dd, /=8 Hz, J=1
Hz, 1H, -CH=); 7,27 (dd, J= 7.5 Hz, J=1 Hz, 1H, -
CH=); 7,19 (td, J =7,5 Hz, J = 1,5 Hz, 1H, -CH=);
7,07 (dd, J=7 Hz, J =2 Hz, 2H, -CH=); 6,87 (td, J
=7Hz,J=1Hz, 1H, -CH=); 5,24 (s, 2H, -CH,-CO-
); 4,40 (d, J = 6 Hz, 2H, -NH-CH>»-); 3,86 (s, 3H, -
OCHj;). *C-NMR (125 MHz, DMSO-ds, & ppm):
167,6; 165,7; 161,6; 158,6; 151,5; 135,9; 134,4;
131,7; 129,8; 129,6; 129,0; 128,5; 127,3; 126,8;
126,6; 123,7; 114,2; 114,0; 113,9; 65,1; 55,4.

N-(2-Chlorobenzyl)-2-(4-oxo0-2-(pyridin-4-
yl)quinazolin-3(4H)-yl)acetamide (8c): tinh thé
mau tring (14,14 mg; hiéu sudt 35%), Ry = 0,3
(Hexane:EtOAc = 1:2). Mp = 204-206°C. FT-IR
(KBr) v (ecm™"): 3269; 3071; 2923; 1675; 1622;
1577; 1495; 1443; 1358; 1262; 1167; 1119; 1039;
772; 746; 679. HRMS m/z ((M-H]") tinh toan cho
CxH 6CIN4O: 403,0962. Tim thay: 403,0966. 'H-
NMR (500 MHz, DMSO-ds, 6 ppm): 8,84 (t, J=6
Hz, 1H, >NH); 8,77 (dd, J=4,5 Hz, J= 1,5 Hz, 2H,
-CH=); 8,36 (s, 1H, -CH=); 8,35 (d, /= 1,5 Hz, 2H,
-CH=); 8,08-8,02 (m, 2H, -CH=); 7,77 (ddd, J = 8
Hz,J=7Hz,J=1,5Hz, 1H, -CH=); 7,37 (dd, J =
8 Hz, /= 0,5 Hz, 1H, -CH=); 7,26 (d, /=7 Hz, 1H,
-CH=); 7,18 (td, /= 8 Hz, J = 1,5 Hz, 1H, -CH=);
6,87 (td, J=17,5 Hz, J= 1 Hz, 1H, -CH=); 5,29 (s,
2H, -CH,-CO-); 4,40 (d, J= 6 Hz, 2H, -NH-CH,-).
BC-NMR (125 MHz, DMSO-ds, 6 ppm): 167.3;
166,2; 156,8; 151,0; 150,4; 144,2; 135,9; 134,8;
131,8; 129,0; 128,6; 128,5; 128,2; 127,8; 126,7;
123,8; 121,8; 115,0; 65.4.

N-Benzyl-2-(2-(4-hydroxy-3-
methoxyphenyl)-4-oxoquinazolin-3(4H)-
ylacetamide (8b1): tinh thé mau tring (12,87 mg;
hiéu suat 31%), Ry = 0,31 (Hexane:EtOAc = 1:1).
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Mp =217-219°C. FT-IR (KBr) v (cm™'): 3498; 3289; NMR (125 MHz, DMSO-ds, & ppm): 167,3; 165,4;
2924; 1667; 1621; 1578; 1494; 1447; 1373; 1346; 158,8; 151,5; 149,6; 147,5; 139,1; 134,2; 128,4;
1259; 1212; 1154; 1112; 1031; 885; 794; 771; 741; 128,0; 127,2; 126,9; 126,6; 126,3; 123,7; 121,9;
697; 481. HRMS m/z ([M-H]") tinh toan cho 115,3; 114,1; 111,8; 65,1; 55,6; 41,8.

C24H20N304: 414,1454. Tim thay: 414,1134. 'H- P : " "

NMR (500 MHz, DMSO-dg, 6 ppm): 9,53 (s, 1H, - 3 KEE QUA sz THéO L.UAN .
OH); 8,74 (t, J= 6 Hz, 1H, >NH); 8,25 (d, /=8 Hz, 3.1 Tong hop dan xuat quinazolin-4-one

1H, -CH=); 8,08 (d, /=2 Hz, 1H, -CH=); 8,02 (dd, Trong nghién ciru ndy, phuong phap dugc ap
J=38,5Hz,J=2Hz, 1H, -CH=); 7,93-7,92 (m, 2H, dung dé téng hop cac din xuit quinazolin-4-one 13
-CH=); 7,63-7,60 (m, 1H, -CH=); 7,22-7,21 (m, 2H, ngung tu giita anthranilamide vé&i cac aldehyde sir
-CH=); 7,15-7,09 (m, 3H, -CH=); 6,91 (d, J = 8,5 dung oxy khong khi, mét ngudn nguyén liéu doi dao,
Hz, 1H, -CH=); 5,19 (s, 2H, -CH>-CO-); 4,35 (d,J than thién v6i méi trudng, 1am téc nhan oxy hoa. So
= 6 Hz, 2H, -NH-CH>-), 3,85 (s, 3H, -OCH3). °C- d6 téng hop dugc trinh bay trong Hinh 1.

(0] (0]
R
NH, Y[ Y "H _DMSO, open flask NH
X = o - —
NH, R1/ 120°C N A
2a-c - X<
1 3a-c 7 R,
R2
2a: R1=OCH3, R2=H, X=H 3a: R1=OCH3, R2=H1 X=H
2b: R4=0OH, R,=0CH5, X=H 3b: R4=0OH, R,=0CHj;, X=H
2b1: R1=0Ac, R,=0OCHj, X=H 3b1: R1=0OAc, R,=OCH3;, X=H
2c: R1=H, R2=H, X=N 3c: R1=H, R2=H, X=N

Hinh 1: So d6 tong hgp cac din xuit quinazolin-4-one

Pé tim diéu kién thich hop cho phan ung tong mg. Két qua khao sat cho thdy diéu kién tong hop

hop dan xuat quinazolin-4-one, dé tai chon khao sat t6t nhat nhu sau: ti 1¢ mol giita anthranilamide voi
diéu kién tong hop 3¢ tr sy ngung tu giira aldehyde 2¢ 1a 1:1,2; nhiét d6 phan tng 1 120°C va
anthranilamide 1 va isonicotinaldehyde 2¢. Cac thoi gian phan tng 1a 1,5 gio (Thi nghiém 2, Bang
thong s6 phan tmg khao sat bao gdm nhiét do phan 1). Trong diéu kién nay hiéu suét san phim 3¢ dat
(g, ti 1¢ mol tac chat phan tmg va thoi gian phan dugc 1a 81%.

Bang 1: Khio sat diéu kién phan wng tdng hop quinazolin-4-one 3¢

Thi nghiém _ Nhiét do Ti 1€ mol 1:2¢ Thoi gian phan ung Hiéu suat
1 100 1: 1,2 1 gio 30 phat 32%
2 120 1:1,2 1 gio 30 phut 81%
3 140 1:1,2 1 gi¢ 30 phut 40%
4 120 1:1,0 1 gi6 30 phut 39%
5 120 1:1,4 1 gi6 30 phut 44%
6 120 1:1,2 30 phut 41%
7 120 1:1,2 1 gio 65%
Céu tric ciia san pham quinazolin-4-one 3¢ dwoc proton dbi xtmg & 8,79 ppm la proton gén trén C-3'

xdc dinh bang cac phuong phap phd nghi¢m: FT-IR, va C-5'. Hai proton ndy gin véi di nguyén to
MS, 'H-NMR, “C-NMR va DEPT. Pho FT-IR nitrogen nén di dich chuyén sang ving truong thip;
(KBr) v (cm™): cho thay c6 tin hiéu 6 3027 cm™ dédc tin hiéu hai proton dbi xang ¢ 8,11 ppm la proton
trung cho dao dong dan cua nhom >NH amide, tin gan trén C- 2" va C-6'. Hai proton nay khong gin voi
hi¢u ¢ 1681 cm™ 14 tin hi¢u cia nhom >C=0 amide. di nguyén t6 nén di chuyén vé trudng cao hon. Con
Pho MS (ESI) (m/z): cho peak ion phan tt m/z 223,9 lai 4 proton & céc vi tri 8,18 ppm (dd, J = 8 Hz, J =
[M+H]", 221,8 [M-H]" suy ra phan tir khoi la 222,9 1 Hz, 1H, -CH=); 7,88 ppm (td, /=8 Hz, J = 1,5
dvC umg voi cong thire phan tir 1a C13HoN3O. Pho Hz, 1H, -CH=); 7,79 ppm (d, J = 8 Hz, 1H, -CH=)
IH—NMR cho thay c6 9 proton, trong d6 tin hiéu mii va 7,58 ppm (td, J=7,5 Hz, J=1 Hz, 1H, -CH=) la
don the hién rd tai ving trudng thap 12,75 ppm la céc proton ciia vong benzene. Pho '*C-NMR cho
tin hi¢u déc trung cua proton >NH; tin hi¢u hai thay: tin hidu cong hudng tai cac vi tri 162,0; 150,5;
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148,2; 139,9 va 121,4 ppm xuat hién & pho '*C-
NMR nhung khéng thdy xuét hién & phd DEPT cho
thdy 1a tin hiéu ciia 5 carbon tir cip, trong d6 tai c=
162,0 ppm la tin hiéu ctia nhém >C=0, vi tri 150,5
ppm la cia >C=N-. Két hop DEPT 90 va DEPT 135
nhan thy c6 6 tin hiéu miii duong khong c6 tin hiéu
miii am ching t6 c¢6 6 nhom -CH= ctia vong benzen
O cac vi tri 150,2; 134,7; 127,8; 127,4; 125,9; 121,5
ppm. Tir nhing dit liéu phd trén co thé xac dinh cau
tric ctiia quinazolin-4-one 3¢ nhu Hinh 2.

Hinh 2: Ciu tric hop chit 3¢

Ap dung diéu kién téng hop tim duoc, hai dan
xut quinazolin-4-one 3a va 3b ciing dugc téng hop
thanh cong vé6i hiéu sut trong tng 14 75% va 85%.
CAu triic ctia san pham quinazolin-4-one 3a, 3b ciing
dugc xéac dinh bang cac phuong phap phd nghiém:
FT-IR, MS, 'H-NMR, 3C-NMR va DEPT.

Hop chat 3a: phd FT-IR (KBr) v (cm™) cho thay
tin hiéu ¢ 3181 cm™! dic trung cho dao dong dan cia
nhém >NH amide; tin hiéu & 1679 cm™' 13 tin hiéu
cua nhom >C=0 amide, 2 tin hiéu ¢ 1250 va 1178
cm "' 1a ctia -OCH;. Phd HR-ESI-MS (m/z): cho tin
hiéu ion phén tir m/z 251,0825 [M-H]™ suy ra phan
tir khoi 1 252,0825 dvC ung vai cong thirc phan tir
13 Ci1sH2N20,. Phé "H-NMR cho théy tin hiéu &
12,37 ppm la tin hiéu déc trung cta proton >NH. Tin
hiéu hai proton déi xiémg & vi tri 8,19 ppm 14 proton
gan trén C-2' va C-6' con lai tin hiéu hai proton dbi
xtng & 7,09 ppm la proton gén trén C-3' va C-5', hai
proton ndy gan nhém cho dién tir -OCH; nén di
chuyén vé ving trudng cao hon so véi proton cua C-
2' va C-6'. Tin hiéu miii don & 3,85 ppm 1a tin hi€u
dic trung ciia nhom -OCH3. Trén phd con ¢6 sy hién
dién ctia 4 proton ctia vong benzene & cac vi tri 8,13
(d,J =8 Hgz, 1H, -CH=); 7,81 (td, J =7,5Hz,J =
1 Hz, 1H, -CH=); 7,70 (d, J = 8,0 Hz, 1H, -CH=) va

O o
OEt

K2003/DMF 80°C
3a-c
5a-5¢

3a: Ry=OCHs, Ry=H, X=C
3b1: R1=OAC, R2=OCH3, X=C
3¢: Ry=H, Ry=H, X=N
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7,48 ppm (t, J = 7,5 Hz, 1H, -CH=). Ph6 *C-NMR
cho théy tai 6c= 151,9 ppm la tin hiéu cta >C=N-,
dc= 55,5 ppm la tin hiéu dac trung cua carbon cia
nhom methoxy. Con lai 1a cac tin hi€u ctua carbon
trén vong benzene.

Hop chit 3b: phd FT-IR (KBr) v (cm™) ¢6 su
xuit hién cia tin hi¢u & 3485 cm™' 14 tin hi¢u ciia
nhém -OH phenol, tin hiéu mii & 3175 cm™ dic
trung cho dao dong dan ctia nhom >NH amide.
Ngoai ra, tin hiéu & 1663 cm! 13 cia nhém >C=0
amide, 2 tin hiéu miii & 1288 va 1119 cm! 14 cua -
OCH;. Phd HR-ESI-MS: cho peak ion phan tir m/z
267,0748 [M-H] suy ra phan tir khdi 1a 268,0748
dvC (g v&i cong thirc phén tir 1a C15H;,N,0s. Phd
'H-NMR (600 MHz, DMSO-ds, § ppm): & ving
truong thap, tin hiéu miii don & 12,40 ppm 1a tin hiéu
dac trung cua proton >NH; tin hiéu mdi don gidn
rong ¢ 9,93 ppm la tin hiéu dac trung cua nhém -OH
phenol. Trén phé ¢6 sy hién dién cua 7 proton & cac
vitri 8,19 (d,J=7,8 Hz, 1H, -CH=); 7,88 (t,/="7,8
Hz, 1H, -CH=); 7,84 (s, 1H, -CH=); 7,80 (d, /= 8,4
Hz, 1H, -CH=); 7,77 (d,J=8,4 Hz, 1H, -CH=); 7,54
(t, J=17,8 Hz, 1H, -CH=) va 6,98 ppm (d, J = 8,4
Hz, 1H, -CH=) la cac proton cia vong benzene.
Ngoai ra, miii don ¢ 3,96 ppm la tin hi€u dac trung
cia nhom -OCH;. Pho '3C-NMR cho thiy tai 5c=
162,6 1a tin hiéu cua nhém >C=0, dc=152,3 ppm 1a
tin hiéu cua >C=N-, dc= 56,0 ppm la tin hi¢u dac
trung cua carbon nhém methoxy. Con lai la cac tin
hiéu cua carbon trén vong benzene.

3.2 Tong hop din xuit N-acetamidyl
quinazolin-4-one

Trong nghién ctu ndy, hai din xudt N-
acetamidyl quinazolin-4-one 8a va 8¢ dugc téng
hop theo quy trinh nhu Hinh 3. Theo quy trinh nay,
trude hét nhom N-H trén cac quinazolin-4-one 3a va
3¢ s€ dugc acetyl hoa st dung tdc nhan ethyl 2-
chloroacetate tao san pham trung gian 5a va Sc. Sau
d6, nhom chuc ester cua Sa va Se duge amino giai
boi 2-chlorobenzylamine tao ra cic din xuat N-
acetamidyl quinazolin-4-one 8a va 8¢ tuong ng véi
hiéu suat toan bo qua trinh 1an luot 13 26 va 28%.

Y w@
OEt N/\[‘r

1 OO°C

8a-8c

8a: Ry=0OCHg3, R,=H, X=C, Y=ClI (26% total yield)
8b1: R1=0OH, R,=0OCH3, X=C, Y=H (22% total yield)
8c: R1=H, Ry=H, X=N, Y=CI (28% total yield)

Hinh 3: So d6 tong hgp cic din xuit N-acetamidyl quinazolin-4-one 8a-8c
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CAu triic ctia san pham quinazolin-4-one 8a duoc
xéac dinh bang cac phuong phap phd nghiém. Phd
FT-IR (KBr) cho thiy c6 tin hiéu ¢ 3282 cm™! dic
trung cho dao dong dan cua nhom >NH amide. Tin
hiéu & 1669 cm! 14 tin hiéu ciia nhém >C=0 amide.
Ph6 HR-ESI-MS cho peak ion phén tir m/z 432,1121
[M-H]" suy ra phén tir khéi 14 433,1121 dvC tig voi
cong thirc phan tir 13 Co4sHaCIN3O3. Phd '"H-NMR
cho the‘iy ¢6 20 tin hiu proton, trong d6 tin hiéu miii
ba tai ving truong thap 8,80 ppm la tin higu cua
proton >NH. Tin hi¢u hai proton d6i ximg & ving
8,48-8,45 ppm 1 proton gan trén  C-2' va C-6' con
lai tin hiéu hai proton ddi xtng & 7,07 ppm la proton
gan trén C-3' va C-5'. Hai proton nay gan nhom day
dién tir -OCH; nén di chuyén vé ving trudng cao
hon so véi proton ctia C-2' va C-6'. Tin hiéu miii
don ¢ vi tri 5,24 ppm 1a tin hi¢u cua proton nhém -
CH,- gan véi nhom >C=0. O vi tri 4,40 ppm c6 tin
hiéu miii d6i 1a tin hiéu cua proton nhém -NH-CH,-
. Tai viing truong cao, tin hi€u miii don & vi tri 3,86
ppm la tin hiéu cua proton nhom -OCHs. Con lai 8
proton & cac vi tri 8,28-8,26 (m, 1H, -CH=); 7,95 (d,
J=3Hz, 2H, -CH=); 7,66-7,63 (m, 1H, -CH=); 7,37
(dd, /=8 Hz,J=1Hz, 1H, -CH=); 7,27 (dd, /= 7,5
Hz, J=1 Hz, 1H, -CH=); 7,19 (td, /=7,5Hz,J=1,5
Hz, 1H, -CH=) va 6,87 ppm (td, /=7 Hz, /=1 Hz,
1H, -CH=) 14 cac proton ciia vong benzene. Pho '*C-
NMR cho thay ¢6 22 tin hiéu carbon do ¢6 2 carbon
dbi ximg. Tai 8c = 167,6 va 161,6 ppm la tin hiéu
cua nhom >C=0 amide. Tin hi¢u dac trung & oc =
55,44 ppm la cta carbon cua nhém methoxy. Tur
nhing dit liéu phd trén c6 thé x4c dinh cdu trac cia
quinazolin-4-one 8a nhu Hinh 4.

5 OCH,

Hinh 4: CAu tric hop chit 8a

Dé tong hop dan xuit N-acetamidyl quinazolin-
4-one 8b1, ddu tién nhém -OH cua vanillin duge bao
v€ dudi dang nhom chure acetate tao ra chét trung
gian vanillin acetate 2b1. Tu chat trung gian nay
tong hop 3b1 nhu quy trinh Hinh 1 r6i tiép tuc quy
trinh tong hop nhu Hinh 3 tao san pham 8b1 mong
mubn vé6i higu suat toan bo qua trinh 1a 22%.

Nhimg nim gan déy, cac dan xudt N-acetamidyl
quinazolin-4-one ngay cang dugc quan tdm nghién
ctru tong hop va danh gia hoat tinh sinh hoc. Nam
2009, Kohli va cac cong sy da tong hop nhiéu dan
xudt N-acetamidyl quinazolin-4-one tir 2-chloro-N-
(4-0x0-2-phenylquinazolin-3(4H)-yl)acetamide véi
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céc dan xut ctia phenol. Cac hop chit nay cé hoat
tinh khang khuan kha tot. Dac biét, hop chat 2-(4-
nitrophenoxy)-N-(4-0x0-2-phenylquinazolin-
3(4H)-yl)acetamide c6 hoat tinh khang khuén manh
hon so v6i thude ampicillin tiéu chuan (Kohli ef al.,
2009). Ngoai ra, cac nghién ctru khéc ciing cho thiy
cac dan xuit N-acetamidyl quinazolinone ¢ hoat
tinh khang oxy hoa (Rajasekaran and Rao, 2012),
giam dau (Sakr, 2016), khang ung thu (Zayed et al.,
2013),...

Theo Akyiiz va cac cong su, cic dan xuat cia
quinazolin-4-one c6 nhom thé & vi tri s6 2 ¢6 hoat
tinh sinh hoc phong phti nhu khang khuan, khang
viém, ha huyét 4ap, an thin (methaqualone)....
Nhirng hoat tinh ndy sé& ting 1én dang ké néu co cac
nhém thé (CHs, OCH3, OCFj,...) & vi tri 2/, 3’ trén
vong thom (Akyiiz et al., 2018). Chinh vi vay, cac
din  xuét quinazolin-4-one va N-acetamidyl
quinazolin-4-one ma dé tai tong hop duoc hy vong
¢6 nhiéu hoat tinh sinh hoc tdt, c6 tiém nang ung
dung trong linh vue y hoc. Cac nghién ctru tlep theo
nham danh gia hoat tinh sinh hoc cua cac dan xuét
quinazolin-4-one tong hop dwoc nhu: hoat tinh
khang khuén, khang viém, dic biét 1a khang virus
Zika dang dugc thuc hién va két qua s& dugc cong
b trong thoi gian toi.

4 KET LUAN

Séu hop chét bao gdm ba din xuit quinazolin-4-
one (3a-¢) va ba dan xuit N-acetamidyl quinazolin-
4-one (8a-c) da duoc tong hop thanh cong véi hiéu
suét kha tot. Quy trinh téng hop don gian, hiéu qua,
dac biét 1a st dung tac nhan oxy hoa la oxy khong
khi than thién v6i moi truong. Két qua nghién ctru
nay la co s¢ dé tong hop nhidu dan xuét khac gop
phan 1am da dang héa thu vién chat c6 khung suon
quinazolin-4-one trén co s d6 cac nghién ciru tiép
theo co thé duoc thyc hién nham sang loc, phat hién
c4c cu trac tiém ning, tmg dung trong nghién ctru
phat trién thube diéu tri bénh.
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