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TONG HQP MOT SO 2-ARYL-4-(4’-HIDROXI-N-METYLQUINOLIN-2-ON-3’-YL) -
2,3-DIHIDRO-1H-1,5-BENZODIAZEPIN

SYNTHESIS OF SOME 2-ARYL-4-(4’-HYDROXY-N-METHYLQUINOLIN-2’-ON-3"-YL) -
2,3- DIHYDRO-1H- 1,5-BENZODIAZEPINES

Dwong Ngoc Toan, Trin Phuong Anh

Truong Pai hoc Sw pham, Pai hoc Thai Nguyén

Tém tat - 5 hop chat méi kidu 2-aryl-4-(4-hidroxi-N-metylquinolin-
2-on-3'-yl)-2,3-dihidro-1H-1,5-benzodiazepin dwoc tbng hop tir cac
xeton a,- khéng no (di tr 3-axetyl-4-hidroxi-N-metylquinolin-2-on
voi cac andehit thom) phan &ng véi o-phenylendiamin trong dung
moi etanol v&i s co mat clia axit axetic bang lam xuc tac béng
phwong phap dun hdi lwu. Sy tinh khiét va cAu tric clia cac hop chét
da dwoc khang dinh bai séc ky I&p mdng va cac phd IR, NMR, MS.
DAu hiéu r rét nhat khdng dinh s tao thanh hop chét benzodiazepin
la sw xuét hién cac tin hiéu cong huéng trén phd 'H NMR dic trung
cho 3 proton no trong vong benzodiazepin, proton H, cong huéng &
vling &: 3,00-3,77 ppm, H, cdng hwdng & &: 3,99-4,34 ppm va H, &
d: 5,16-5,46 ppm, va 2 tin hiéu cong huéng trén phé *C NMR déc
trieng cho 2 cacbon no trong vong benzodiazepin Ca,b cong hwéng
& vung &: 36,2-37,7 ppm, C, & : 65,2-65,7 ppm. Trén phd 'H NMR
khéng théy sw xuét hién tin hiéu cong hwdng clia proron nhom OH,
digu nay khang dinh sw tao thanh lién két hidro ndi phan ttr gitra hidro
clia nhém C4-OH véi nito cdia nhom Co=N.

Twr khéa - “benzodiazepin”, “metylquinolin”, “o-phenylendiamin”,

n o«

“xeton ¢, - khéng no”, “phenylendiamin”.

1. Pit vin dé

Benzodiazepin va din xuit cua né tao thanh mét 16p
quan trong cta cac hop chét di vong bai nd ¢6 mot loat cac
tinh chat tri liéu va dugc 1y [1]. Cac din xudt cua
benzodiazepin dugc sir dung rong rai nhu thude chdng co
giat, thude chéng lo au, giam dau, an than, chéng trAm cam
va thudc gy mé [2]. Trong nhitng nim gin ddy, hoat tinh
cia din xuat 1,5-benzodiazepin di dugc nghién ciru tac
dung chita mét s6 bénh nhu ung thu, nhiém siéu vi va cac
16i loan tim mach [3,4]. Dong thoi, dan xuat benzodiazepin
cling ¢ tm quan trong trong thuong mai va dugc sir dung
lam thudc nhuém cho soi acrylic trong nhiép anh [5].
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Abstract - Five new compounds of type of 2-aryl-4-(4’-hydroxy-N-
methylquinolin-2’-on-3’-yl)-2,3-dihydro-1H-1,5-

benzodiazepines have been synthesized by reaction of o,/
unsaturated cetones (originating in 3-acetyl-4-hydroxy-N-
methylquinolin-2-on) and o-phenylenediamine in the presence of
ice acetic acid that acts as a catalyst using reflux boiling method.
The crystallization and structures of the obtained products are
characterized by thin layer chromatography, IR, NMR and MS
spectra. The clearest identification mark of formation reaction of
benzodiazepine is the appearance of resonance signal on '"H NMR
spectrum characterized by 3 saturated protons in cycle of
benzodiazepine including H., H, and H. resonance at & zone: 3,00-
3,77 ppm; zone &: 3,99-4,34 ppm and zone &: 5,16-5,46 ppm,
respectively.

Key words - ‘“benzodiazepines”, “methylquinolin”, o-

phenylenediamine”, “o, f-unsaturated cetones”, “phenylenediamine”

Tiép theo viéc tong hop va nghién ciru tinh chét cua cac
xeton o f- khong no di tir 3-axetyl-4-hidroxi-N-
metylquinolin-2-on [6], bai bao nay trinh bay két qua vé
chuyén hoa cac xeton o, 8- khong no & trén thanh cac hop
chit  2-aryl-4-(4’-hidroxi-N-metylquinolin-2’-on-3’-yl)-
2,3-dihidro-1H-1,5-benzodiazepin.

2. Thuc nghiém

DPé tong hop cac hop chit 2-aryl-4-(4’-hidroxi-N-
metylquinolin-2’-on-3’-yl)-2,3-dihidro-1H-1,5-
benzodiazepin chung t6i da thyc hién mdt chudi phan tng
theo so d6 phan rng sau:

OH o
1/ NaOH AN CH3
2/HCl1
@ N0
CHjy
(3)| ArCHO, piperidine
NH,

OH O

@NHZ N = -Ar

CH;COOH
@ |

Ar: 4-CICgH, (a), 4-CH;0CgH, (b), 4-BrCH, (c), 3-CICqH, (d), 3-0,NCgH, (e)

Hinh 1. So do tong hop cac hop chat 2-aryl-4-(4 -hidroxi-N-metylquinolin-2 -on-3 -yl)-2,3-dihidro-1H-1,5-benzodiazepin
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Cac giai doan (1), (2) va (3) dugc thyc hién theo tai liu
[6]. Giai doan (4) dugc thuc hién theo phuong phap nhu
sau: Pun hoi luu 30-40 gio hdn hop gdm 10~ mol xeton
a, F- khong no véi 1073 mol o-phenylendiamin trong dung
mdi etanol tuyét dbi va xtic tac 14 5 - 7 giot axit axetic bang.
San pham tach ra duoc loc hiit va két tinh lai trong dung
mdi thich hop dén khi trén ban mong silicagel chi cho mot
vét gon va tron.

Phd hdng ngoai do duéi dang vién nén v6i KBr trén
may FTS-6000; Phd cong hudng tir hat nhan (NMR) duoc
do trong dung méi DMSO trén may BRUKER XL-500 tai
Vién Hoéa hoc, Vién Khoa hoc va Cong ngh¢ Viét Nam.
Pho khdi lugng cua cac hop chat nghién ctru dugc ghi trén

may sic ky long khdi phd (LC-MS) 1100 LC-MSD Trap —
SL (Agilent Technologies, M¥) tai Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

3. Két qua va thio lugn

Sau khi két tinh lai, cac chit da duoc kiém tra do tinh
khiét bang cach do nhiét d6 nong chay, sic ky ban mong
v6i hé dung moi n-hexan-axeton véi ti 1¢ 5:3 (theo thé tich)
va nhd cac phuong phép phd. Két qua cho thay cac hop
chét thu duoc c6 do tinh khiét cao va co nhiing dac diém
khac han vai cac xeton @, 8- khong no ban dau. Mot sb dir
kién vé diéu ché, tinh chat vat i, phd hong ngoai (IR) ctia
cac hop chét benzodiazepin dugc ghi & Bang 1.

Bing 1. S6 liéu vé tong hop va phé IR ciia cdc hop chdt 2-aryl-4-(4 -hidroxi-N-metylquinolin-2-on-3"-yl)
-2,3-dihidro-1H-1,5-benzodiazepin.

gl(.g: Ar e ('C) R H (%) Pho IR (v, cm)
UNH VLCH thom, no LC=0, C=N
4-CICeH4 235-236 0,67 78 3427 3075; 2969 1592
b 4-CH30CsH4 228-229 0,78 81 3553 3067; 2934 1686, 1606
¢ 4-BrCeH4 242-243 0,62 64 3355 3030; 2855 1609, 1549
d 3-CICsH4 240-241 0,71 56 3313 3115; 2973 1596, 1542
e 3-NO,CeH4 232-233 0,76 72 3371 3088; 2912 1604, 1557

*Hé dung mdi n-Hexan: axeton 5:3 theo thé tich

Trén phd '"H NMR cua hop chit benzodiazepin tong
hop duoc thdy mat di tin hiéu doublet dudi dang hiéu tmg
mai nha déc trung cho chuyén dich héa hoc ctia nhém trans
vinyl trong cac xeton @, 4 khong no ban dau, trong khi d6
xuét hién cac tin hiéu cong huong dic trung cho 3 proton
no trong vong benzodiazepin, proton H, cong hudng &
vung 6=3,00-3,77 ppm, Hy cong hudng ¢ 6=3,99-4,34 ppm,
H. ¢ 8=5,16-5,46 ppm. Dit kién phé 'H NMR cua
benzodiazepin dugc ghi & Bdng 2.
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Hinh 2. Phdé 'H NMR ciia hop chit ¢
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Hinh 3. Phé +MS ciia hop chit ¢
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Bing 2. Dir kién ph6 'H NMR ciia cdc benzodiazepin (dung méi DMSO — ds)
Phd 'H NMR: & ppm (J: Hz)
Hep
hat Ar H-5, H-6, H-11,H-12, .
¢ Ha, Hy, He NH H vong Ar
H-7, H-8 H-13, H-14
7,17(1H, t, H-6,
J:1,5);
3,00(1H, t, Ha, 733(1H, d .8 6,90(1H, t,
18 17 Ji11); ' o H-13, J: 8,5); 6,90(2H, d, H-18,
19 16 | 434(1H, d, Hb S 7.5 6,13 7,12(1H, d H-20, J:3,5);
a H,CO ’ o 7,60(1H, t, H-7, ’ ’ T 7,28(2H, d, H-17,
J: 6,5); J7.5) (1H, s) H-11, J: 8,0); H-21, J:8,5);
20 21 B
5,16(1H, dd, 7,17(2H, m,
(‘ 8.08(1H, d, H.5, (2H, m 3,44(3H, s, OCH3).
J: 10,0 va 2,0, He). H-12, H-14).
J:1,5);
3,71(3H, s, N-CH3).
7,17(1H, t, H-6,
J:1,5);
6,92(1H, t,
3,21(1H, s, Ha, 7,33(1H, d, H-8,
18 17 7 11,0y J:7.5) H-13,J:7.5);
i 6 - 11,0); 2 7,5); 6.7 7.12(1H. d, 7,38(4H, s, H-18,
b Cl 421(1H, s, Hb); 7,59(1H, t, H-7, H-20, H-17, H-
(1H, s) H-11, J: 8,0); 21
5,23(1H, d, J:7.5) )-
20 21 7,18(2H, m,
J: 8,0, He). 8,09(1H, d, H-5,
H-12, H-14).
J:1,5);
3,44(3H, s, N-CHa).
7,17(1H, m, H-6);
7,35(1H, d, H-8, 6,93(1H, t,
18 17 3,26(1H, t, Ha); J: 8,5); H-13, J: 7,5); 7 53(2H d. H-18
Br19 16| 4,22(1H, s, Hb); 7,62(1H, td, H-7, 6,28 7,12(1H, d, H-20, J: 8,5);
¢ 5,24(1H, d, J: 8,5 va 1,5); (1H, s) H-11, J: 8,0); 7,33(2H, d, H-17,
20 21 J: 9,0, He). 8,10(1H, d, H-5, 7,19(2H, m, H-21,J:8.5).
J: 7,5); H-12, H-14).
3,46(3H, s, N-CH3).
7,17(1H, m, H-6);
7,35(1H, m, H-8);
18 17 3,22(1H, s, Ha); ; Sé(lHHtl o 7) 6,91(1H, t,
16 _ , ,t, H-7, U 7,31(3H, m, H-17,
o O I I e Bl B e B
9 bl 9 9 9 9 m)
8,06(1H, d, H-5, s 7,39(1H, s, H-21).
|~ 20 21 J: 8,5, He). H-11, H-12, H-14).
C J: 7,5);
3,41(3H, s, N-CHa).
7,17(1H, m, H-6); 7,63(1H, m, H-
1817 3,77(1H, dd, Ha, 7,35(1H, d, H-8, 6.96(1H. 1 18);
J: 11,5); . . ’ > g
i 16 ) J: 8,0); 630 H.13, J: 7.5): 7,82(1H, d,H 17,
e 3,99(1H, s, Hb); 7,58(1H, m, H-7); (Hs) | 7.03-7.17 GH.m J:T7,5);
Y 5,46(1H, d, 8,07(1H, d, H-5, ’ ’ ’ > | 8,05(1H, d, H-19,
02N J: 8,5, HC) J 7’5); H-1 1, H-12, H-14) J 7’5)’

3,47(3H, s, N-CHs).

8,22(1H, d, H-21)

Tir Bdng 2 ta khong thdy su xudt hién tin hiéu cong
huéng cua proton nhém OH trong hop phin quinolin cua
cac chit tong hop dugc, diéu nay c6 thé giai thich nhu sau:
proton cua nhém C4-OH c6 18 tao lién két hidro ndi phan
tor voi nguyén to N ciia nhém C=N trén vong diazepin, do
vdy tin hiéu cong huong cua proton nay dich chuyén vé
phia truong yéu dén muc trén phd dd (chi ghi dén 13 ppm)

khong ghi dugc tin hiéu cia proton nay.

Trén phd 3C NMR cua cac hop chét tdng hop duoc thiy
dAy du tin hiéu cong hudng ciia cac nguyén tir cacbon khong
twong duong trong phén tir ¢ nhing vung thich hop (xem
Bdng 3). Dé c6 thé quy két chinh xc c4c tin higu trén phd 1°C
NMR, chung t6i d4 ghi phé HMBC va HSQC cuia hop chit a.
Tin hi€u ctia cac nguyén tir cacbon dugc trinh bay & Bdng 3.
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Bing 3. Dii kién phé >C NMR ciia cdc benzodiazepin (5: ppm, DMSO-ds)

Vit Phé *C NMR: 6 ppm
a b c d e
2 163,1 163,2 163,1 163,0 163,2
3 101,1 101,2 101,1 101,3 101,2
4 179,1 179,3 179,2 179,7 179,8
5 126,1 126,1 126,1 126,1 126,0
6 1212 121,2 121,3 121,2 121,4
7 1332 133,3 133.4 1332 133,
ab 37,7 37,1 37,0 37,0 36,2
c 65,7 65,4 65,5 65,4 65,2
8 114,4 114,5 114,5 1143 114,5
9 171,8 171,5 172,4 171,6 171,4
10 1413 141,1 1412 141,1 141,1
11 121,0 120,9 121,9 120,8 120,7
12 124.,4 124,5 124,5 124,5 124,7
13 119,7 120,0 120,0 120,0 120,2
14 127.8 127,9 128,0 127,9 128,1
15 1253 125.4 125.4 125,7 125.4
16 1373 131,8 120,3 132,9 146,6
17 126,9 127,6 128,0 1254 122,1
18 113,7 128,2 131,1 124,4 120,7
19 158,5 143,8 1442 130,2 132,7
20 113,7 128,2 131,1 1472 147,5
21 126,9 127,6 128,0 1272 129,8
4a 114,6 114,5 113,8 114,7 114,6
8a 141,0 140,5 140,7 140,6 1412
Khéc 28,6 NCH; 28,6 NCH3 28,6 NCH3 28,6 NCH; 28,6 NCH;
55,0 OCH;

Khéi luong phan tir cua chit ¢ duge kiém tra bang phd
LC MS, khéi lugng tinh toan vé6i cong thirc phan tir
CasHa200,N:3Br: M = 474. Két qua, trén phd +MS thiy xuét
hién 2 pic (voi m/z): 473,9 va 474,9 véi ty 1€ cuong do 1:1,
didu nay phui hop v6i khéi lugng phan tir ciia hop chét c.

Céc dir kién vé phd IR, 'H NMR, C NMR, HSQC,
HMBC, MS cung cac dit kién vat li xac dinh ¢ trén da xac
nhan cAu tao cua cac hop chét chia di vong benzodiazepin
téng hop dugc.

4. Két luan

Bing phan mg cua cic xeton g, - khong no (di tir 3-
axetyl-4-hidroxi-N-metylquinolin-2-on) véi o-
phenylendiamin di téng hop dwoc 05 hop chit chira vong
benzodiazepin. Ciu tao ctia cac san phdm da dwoc x4c nhan

bang cac phuong phap phd IR, NMR, MS.
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