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TONG HQP MOT SO HQP CHAT 2-ARYL-4-(4-HYDPROXI-N-METYL-2°(1H)-
QUINOLON-3’-YL)-1,5-BENZOTHIAZEPIN TU N-METYLANILIN

Dwong Ngoc Toan", Lé Minh Quy
Truong Dai hoc Sw pham - DH Thai Nguyén

TOM TAT

Céc benzothiazepine v&i nhiéu hoat tinh quy di va dang dwoc nhiéu nha khoa hoc trén thé gidi
quan tAm nghién ctru. Bai b&o nay trinh bay két qua tong hop mot sé benzothiazepine méi tir N-
methylanilin. Céc chat trung gian xeton a,-khong no duoc tong hop bang phan tng ngung tu ctia
3-axetyl-4-hidroxi-1-methylquinolin-2-(1H)-on véi cic andehit thom. San pham sau d6 da duoc
bién ddi boi phan mg ngung tu dong vong véi 0-aminothiophenol dé tao thanh mot loat cac
benzothiazepine mai (4 hop chat). Ciu tric ciia cic san pham nay dd dugc xic nhan boi cac
phwong phap phé IR, NMR, MS.
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SYNTHESIS OF SOME 2-ARYL-4-(4-HYDROXY-N-METHYL-2’(1H)-
QUINOLONE-3’-YL)-1,5-BENZOTHIAZEPINE FROM N-METHYLANILIN

Duong Ngoc Toan”, Le Minh Quy
TNU - University of Education

ABSTRACT

Benzothiazepines with many valuable activities have been paid attention bymany scientists around
the world. This paper presents the result of synthesizing some new benzothiazepines from N-
methylaniline. o, f-unsaturated ketones intermediates were synthesized by the 3-acetyl-4-hydroxy-
1-methylquinolin-2-(1H)-on condensation reaction with aromatic aldehydes. The products were
then modified by cyclising condensation reaction with o-aminothiophenol to form a series of new
benzothiazepines (4 compounds). The structure of these products has been confirmed by IR, NMR
and MS spectroscopy methods.
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1. Gi6i thi¢u

Benzothiazepin va din xuit ciia né tao thanh
mot 10p quan trong cia cac hop chit di vong
b6i nd c6 mot loat cac tinh chit tri lidu va
duogc 1y [1]. Cac din xuét cia benzothiazepin
duoc st dung rong rai nhu thude gian mach
[2], thudc an than [3], thudc chong trdim cam
[4], ha huyét ap [5], chdng ung thu [6].

Tiép theo viéc tong hop va nghién ciru tinh
chat cua cac xeton a,khong no tir 3-acetyl-
4-hydroxy-N-methyl-2(1H)-quinolone [7], bai
nay trinh bay két qua chuyén héa cic xeton
a,khong no & trén thanh céc hop chat 2-
aryl-4-(4’-hydroxy-N-methyl-2’(1H)-
quinolone-3’-yl)-1,5-benzothiazepine.

2. Thyc nghiém

Pé tong hop cic din xuit 2-aryl-4-(4’-
hydroxy-N-methyl-2’(1H)-quinolone-3’-yl)-
1,5-benzothiazepine, chiung t6i da thuc hién
mot chudi phan tng theo so dd ¢ Hinh 1.

Cac giai doan (i), (ii) va (iii) dugc thuc hién
theo tai liéu [7]. Giai doan (iv) dugc thuc hién
theo phuong phap chung nhu sau: Pun hoi
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luu trong thoi gian 30-40 gid hdn hop gdom
107 mol xeton «,# khong no véi 10 mol o-
aminothiophenol trong dung moi etanol tuyét
d6i va xuc tac 1a 5 - 7 giot axit axetic bang.
San pham tach ra dugc loc, hat va két tinh lai
trong dung moéi thich hop dén khi trén ban
mong silicagel chi cho mot vét gon va tron.
Cac san phém nhén duogc déu 1a cac chét rin co
mau vang nhat dén mau ndu, trén ban mong
silicagel cho mét vét tron va phéat quang manh
duéi buc xa 254 nm véi Rs ¢ 0,71-0,86.

Nhiét d6 néng chay cua cac san pham tong
hop dugc do trén may STUART SMP3. Sic
ky ban mong thuc hién trén ban mong
silicagel 60 Fss trang trén 14 nhom ctia hang
Merck. Phd hong ngoai do dudi dang vién
nén voi KBr trén may FTS-6000. Pho cong
hudéng tor hat nhan (NMR) duoc do trong
dung méi DMSO trén may BRUKER XL-500
tai Vién Hoa hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam. Pho khi luong ciia cac
hop chit nghién ctru dwoc ghi trén may
AutoSpec Premier (USA).
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Hinh 1. Téng hop cdc dan xudat 2-aryl-4-(4 -hydroxy-N-methyl-2 ’(1 H)-quinolone-3 -yl)-1,5-benzothiazepine
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Céc dir kién tong hop ctia cac hop chat 2-aryl-
4-(4’-hydroxy-N-methyl-2’(1H)-quinolone-
3’-yl)-1,5-benzothiazepine dugc trinh bay
duéi day:
3-(2-(3-Chorophenyl)-1,5-benzothiazepin-
4-yl)-4-hydroxy-1-methyl-quinolin-2(1H)-
one (6a)

bi tir hop chat 5a (Ar=3"-CICe¢Hs, 1
mmol, 339 mg) dun hdi luu trong thoi
gian 6 gio. Hiéu suat thu dugc: 299 mg
(67%), tinh thé hinh kim mau trang. Nhiét
d6 néng chay: 222-223°C, Rs = 0.80 (Hé
dung méi cham ban mong: n-
hexane/acetone 5:3). IR (KBr), v (cm™):
3428 (vow), 3061 (vc-u aryl), 2940, 2887
(ve-n alkyl), 1628 (vc=o lactam), 1590,
1550, 1478 (vc=c arene). 'H NMR (500
MHz, DMSO-dg), ¢ (ppm): 14.76 (s, 1H,
4-OH), 8.16-8.12 (m, 1H, H-5), 7.69-7.61
(m, 3H, H-7, H-6', H-8"), 7.53 (d, J=7.5
Hz, 1H, H-9'), 7.43-7.31 (m, 6H, H-8, H-
7', H-2", H-4", H-5", H-6""), 7.23 (t, J= 7.5
Hz, 1H, H-6), 5.33-5.30 (m, 1H, Hc), 4.34-
4.32 (m, 1H, Hy), 3.52 (s, 3H, N-CHy),
2.75-2.70 (m, 1H, H,); 3C NMR (125
MHz, DMSO-dg), o (ppm): 145.7 (C-4),
134.8 (C-6'), 134.8 (C-3"), 134.0 (C-7),
132.8 (C-2"), 130.3 (C-8"), 130.1 (C-6"),
127.7 (C-7"), 127.0 (C-5"), 126.7 (C-5),
126.3 (C-1"), 125.7 (C-4"), 124.7 (C-9"),
124.4 (C-6), 116.9 (C-4a), 114.3 (C-8),
101.0 (C-3), 54.7 (C-2"), 54.9 (OCHy),
38.2 (C-3"), 28.4 (N-CHgs); ESI-MS: calcd.
for C25H1935C|NzOzS/C25H1937C|N2023,
M=446.94/448.94 Da, found: m/z 447
(100%) [M-H]* and 449 (32%)
[M+2—H]*.
3-(2-(3-Methylphenyl)-1,5-benzothiazepin-
4-yl)-4-hydroxy-1-methyl-quinolin-2(1H)-
one (6b)

Pi tir hop chit 5b (Ar=3"-MeCeHs, 1
mmol, 319 mg) dun hoéi luu trong thoi
gian 7 gio. Hiéu suat thu dugc: 349 mg
(82%), tinh thé mau trang, hinh vay. Nhiét
dd nong chay: 208-209°C, R=0.76 (Dung
mdi chim ban moéng: n-hexane/acetone

5:2). IR (KBr), v (cm™): 3444 (von), 2933
(ve-n alkyl), 1627 (vc-o lactam), 1600,
1548, 1479 (vc=c arene). 'H NMR (500
MHz, DMSO-dg), ¢ (ppm): 14.78 (s, 1H,
4-OH), 8.16-8.10 (m, 1H, H-5), 7.69-7.60
(m, 3H, H-7, H-6', H-8'), 7.53 (d, J=7.5
Hz, 1H, H-9'), 7.44-7.40 (m, 2H, H-8, H-
7", 7.24-7.08 (m, 5H, H-6, H-2", H-4", H-
5", H-6"), 5.26 (dd, J=13.0, 4.5 Hz, 1H,
Hc), 4.44 (dd, J= 11.0, 3.0 Hz, 1H, Hy),
3.51 (s, 3H, N-CHs), 2.73-2.67 (m, 1H,
H.), 2.28 (s, 3H, 3"-CHg3); 3C NMR (125
MHz, DMSO-ds), 6 (ppm): 143.4 (C-4),
134.9 (C-6"), 133.6 (C-7), 130.1 (C-8"),
128.0 (C-4""), 127.7 (C-5"), 127.6 (C-7'),
127.5 (C-3"), 127.2 (C-5), 126.3 (C-1"),
124.6 (C-9"), 122.7 (C2"), 121.0 (C-6),
119.8 (C-4a), 114.2 (C-8), 55.7 (C-2"),
38.4 (C-3"), 28.4 (N-CHs), 20.56 (3""-CH3);
ESI-MS: calcd. for C26H22N20,S,
M=426.53 Da, found: m/z 427.0 [M+H]".
3-(2-(4-(N,N-Dimethylamino)phenyl)-1,5-
benzothiazepin-4-yl)-4-hydroxy-1-methyl-
guinolin-2(1H)-one (6¢)

bi tir hop chat 5¢c (Ar=4"-Me;NCeHa, 1
mmol, 348 mg), thoi gian dun hoi luu 7
gio. Hiéu suat: 354 mg (78%), tinh thé
mau nau doé. Nhiét dd nong chay: 228-
229°C, Rf = 0.81 (Dung mdi chiam ban
mong: n-hexane/acetone 5:3). IR (KBr), v
(cm™): 3450 (von), 2895, 2794 (vc-u
alkyl), 1630 (vc-o lactam), 1610, 1542,
1482 (vc=c arene); 'H NMR (500 MHz,
DMSO-ds), 6 (ppm): 14.77 (s, 1H, 4-OH),
8.17-8.11 (m, 1H, H-5), 7.69-7.52 (m, 4H,
H-7, H-6’, H-8', H-9"), 7.46-7.41 (m, 2H,
H-8, H-7"), 7.23 (t, 1H, J=7.5 Hz, H-6),
7.13 (d, 2H, J=8.5 Hz, H-3", H-5"), 6.66
(d, 2H, J=8.5 Hz, 2H, H-2", H-6"), 5.25
(dd, 1H, J=12.0, 4.0 Hz H.), 4.42-4.28 (m,
1H, Hp), 3.52 (s, 3H,N-CHs), 2.87 [s, 6H,
N(CHs)2], 2.73-2.63 (m, 1H, H.); C
NMR (125 MHz, DMSO-ds), & (ppm):
149.6 (C-4"), 139.9 (C-4), 134.9 (C-6'),
133.4 (C-7), 131.2 (C-1"), 129.9 (C-8"),
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127.5 (C-7"), 126.2 (C-3", C-5"), 125.9
(C-5), 1245 (C-9), 121.1 (C-6), 114.2 (C-
8), 111.9 (C-2", C-6"), 56.0 (CHs), 55.9
(C-2"), 38.7 (C-3"), 28.4 (N-CHy).
3-(2-(2-Thienyl)-1,5-benzothiazepin-4-yl)-4-
hydroxy-1-methyl-quinolin-2(1H)-one (6d)
bi tir hop chat 5d (Ar=2"-thienyl, 1 mmol,
312 mg), thoi gian dun hdi luu 7 gio. Hiéu
suat: 356 mg (85%), tinh thé thu duoc
mau trang, hinh kim. Nhiét do néng chay:
216-217°C, R¢= 0.81 (dung méi cham ban
mong: 5:2). IR (KBr), v (cm™): 3450
(von), 3059 (vcu aryl), 1630 (vc-o
lactam), 1600, 1548, 1475 (vc=c arene). *H
NMR (500 MHz, DMSO-ds), J (ppm):
8.17 (s, 1H, H-5), 7.70—7.61 (m, 3H, H-7,
H-6', H-8'), 7.52 (dd, J= 8.0, 2.0 Hz, 1H,
H-9"), 7.45-7.40 (m, 3H, H-8, H-7', H-5"),
7.24 (td, J= 8.0, 1.0 Hz, 1H, H-6), 7.05 (s,
1H, H-3"), 6.98 (td, J= 5.0, 3.5 Hz, 1H, H-
4"), 5.60 (dd, J= 12.0, 4.5 Hz, 1H, H.),
456 (s, 1H, Hyp), 3.55 (s, 3H, N-CHp3),
2.69-2.63 (m, 1H, H.); BC NMR (125
MHz, DMSO-ds), 6 (ppm): 148.5 (C-4),
147.1 (C-2"), 139.5 (C-9a’), 135.5 (C-6),
133.8 (C-7), 130.5 (C-8'), 126.4 (C-5"),
126.3 (C-5), 126.0 (C-5a’), 125.9 (C-5),
124.7 (C-9'), 124.6 (C-3"), 123.6 (C-4"),
121.2 (C-6), 114.4 (C-8), 90.6 (C-3), 51.4
(C-2), 39.0 (C-3"), 28.5 (N-CHgs); ESI-
MS: calcd. for C23H18N20282, M=418.53
Da, found: m/z 419 [M+H]".

3. Két qua va thao luan

Phéan tmg dugc thuc hién bang cach dun hoi
luu cac xeton a,f-khdong no véi oO-
aminothiophenol trong dung méi etanol tuyét
dbi véi xuc tac axit axetic bang, cac chat tach
ra ngay trong qua trinh dun héi luu, rira nhiéu
lan chét rén tach ra bang etanol nong thu duoc
cac chét tinh khiét. Hiéu sudt ciia cac phan
ung dao dong tir 67-85 %.

CAu trac cua cac san pham tong hop duoc di
dugc x4c nhan nho két qua phan tich pho IR,
'H NMR va **C NMR.

Trén phd IR cuia cac chat tong hop duoc déu
théy xuét hién cac dinh hép thu dac trung cho
dao dong hod tri cua nhém cacbonyl lactam &
vlng 1630-1627 cm™, C-H thom ¢ 3061-2933
cm?, OH ¢ 3450-3428 cm™...

Trén phdo 'H NMR ciia cac benzothiazepin
déu thay mat di tin hiéu mot cip doi dudi
dang hiéu mg mai nha dic trung cho chuyén
dich héa hoc ctia nhom trans vinyl trong cac
xeton a,Fkhong no, trong khi d6 xuit hién
cac tin hiéu cdng hudng cua 3 proton no trong
vong benzothiazepin Ha (2,71-2,75 ppm), Hb
(4,32-4,42 ppm) va Hc (5,25-5,34 ppm). Do
cac tin hiéu cdng hudng cia proton va carbon
cia hop phan quinolin va hop phéan
benzothiazepin dan xen nhau dan dén kho
khin trong viéc quy két chung, boi vay ching
t6i dua vao phd C NMR cua 3 hop chat da
duogc quy két trong tai liéu [8].

Dua vao viéc xac dinh céc tin hiéu proton
va carbon trong cac chat nay, toan bo cac
tin hiéu phé cua 4 chat ciing dé dang dugc
xac dinh céu trac do su giéng nhau vé tin
hiéu caa proton va carbon trong cac hop
phan quinolin va benzothiazepin, su khac
biét nho vé tin hiéu proton va carbon gitra
cac dan xuat trong ddy chi do céc hop
phan aldehyde thom tao ra.

Tir két qua phéan tich phd NMR, ta thiy sy
xuit hién tin hiéu cong hudng cua proton
nhém C4-OH trong hop phan quinolin cua
cac chat benzothiazepin tong hop dugc dich
chuyén hén vé phia truong yéu 8: 14,77-14,78
ppm. Piéu nay co thé giai thich nhu sau:
proton ctia nhém C4-OH tao lién két hidro noi
phan tir véi nguyén tr N cia nhom C4'=
trén vong benzothiazepin, do vay tin hiéu
cong hudng cua proton nay dich chuyén vé
phia truong yéu.

Phd ESI MS ciia cac hop chit cho thiy pick
ion gia phan t [M+H]* hodac [M+H] c6 m/z
phu hop véi cong thirc phan tir, vi du véi hop
chat 6d xudt hién pick ion gia phan tir
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[M+H]*c6 m/z: 418.19 phu hgp vdi cong thirc
phan tir C23H18N202S;.
4. Két luan

Bing phan tmg cua cac xetona,# khdng no
di tr 3-acetyl-4-hydroxy-N-methyl-2(1H)-
quinolone véi o-aminothiophenol trong dung
moi etanol tuyét ddi, xtc tac axit axetic bang
da tong hop dugc 4 hop chat benzothiazepin
méi. Chu tao cla cac san phém da duoc xac
nhan bang cac phuong phap phd IR, *H NMR,
3C NMR, MS.

Loi cdm on

Nghién ciru ndy duoc tai trg boi Dé tai nghién
ctru khoa hoc cz”ip Bo Giao duc va Pao tao,
Mi s6: B2019-TNA-11.
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