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SUMMARY

STUDY ON NMR SPECTRA OF SOME COMPOUNDS 2-ARYL-4-
(5’-HYDROXY-4’-METHYLCOUMARIN-6’-YL)-1,5-BENZOTHIAZEPINES

The 'H and "C characteristics NMR spectra of the compounds 2-aryl-4- (5'-hydroxy-4 -

methylcoumarin-6"-yl) -1,5-benzothiazepines was discussed. The spectrum signal is provided
based on the 2D NMR spectra: HSQC and HMBC.

1. MO PAU

Benzothiazepin va dan xudt cua nd tao
thanh mot 16p quan trong ctia cic hop chit
di vong boi nd c¢6 mot loat cac tinh chét tri
litu va dwgc 1y [1]. Cac din xuét cua
benzothiazepin dugc st dung rdng rai lam
thudc gidn mach vanh [2], thudc an thin
[3], thubc chdng tram cam [4], ha huyét 4p
[5]. Nhirng nim gin day, ching t6i di tong
hop, nghién ctru tinh chit hoa hoc va tinh
chit phd coa mot sb din xuit
benzothiazepin xudt phat tir cac hop chét
xeton o,f-khong no trung gian. Cac hop
chit 2-aryl-4-(5’-hidroxi-4’-
metylcoumarin-6’-yl)-1,5-benzothiazepin
duogc tong hop qua 4 giai doan, di tir chit
dau resoxinol bang phuong phap dun hoi
luu [6]. Trong bai bao nay, ching tbi thao

luan, bao cao vé dac diém pho NMR cua

cac  hop chit 2-aryl-4-(5’-hidroxi-4’-
metylcoumarin-6’-yl)-1,5-benzothiazepin.

2. THUC NGHIEM

Phuong phép téng hop cac hop chat 2-aryl-
4-(5’-hidroxi-4’-metylcoumarin-6’-yl)-1,5-

benzothiazepin duoc trinh bay ¢ cong trinh
[6]. Phd cong hudng tir hat nhan (NMR)
duogc do trong dung méi DMSO-d; v6i chit
chuin ndi TMS, trén may BRUKER XL-
500 tai Vién Hoa hoc, Vién Han lam Khoa
hoc va Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN

Céc dir lidu phd 'H va *C NMR cua cac
2-aryl-4-(5’-hidroxi-4’-

metylcoumarin-6’-yl)-1,5-benzothiazepin

hop chat

dugc thé hién trén Bdng I va Bang 2. Tu
Bdng 1 va 2 thiy cac tin hiéu cong huéng
trén phd "H va *C NMR cua cac hop chit

téng hop duoc déu nim & nhirng ving thich
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hop twong tmg v6i cong thic cdu tao du
kién ban dau.

Phd '"H NMR cua cac hop chat 2-aryl-4-(5’-
hidroxi-4’-metylcoumarin-6’-yl)-1,5-
benzothiazepin cho thiy cac tin hiéu cong
hudng dic trung cho proton thom xuét hién
trong vung oy = 6,19-8,14 ppm (proton

trong vong benzen va vong coumarin), cac

CH; OH

_ COCH=CH-Ar ©:SH
+
o o NH,

1a-g 2

Ar la: 4-BrC6H5(1a), 4-C|C6H4(1b), 3-C|C6H4(1C), 4-CH3C6H4(1d),
2-Thienyl(1e); 4-OHCgH,4(1f); 4-CH30-3-OHCgH5(19).

proton no Ha, Hb ¢ong hudng ¢ viung oy =
2,86-3,66 ppm, Hc cdng hudng & vung oy =
5,19-5,64 ppm voi hing sé tuong tac spin-
spin dic trung %J=13,0-13,5 Hz va *J=5,0-
12,0 Hz, nhém metyl trong hop phan
coumarin c6 tin hiéu cong hudng & viung oy
=2,67-2,69 ppm.

EtOH 96%
CH;COOH bang

So do 1. Phan img tong hop cdc hop chat 2-aryl-4-

(5 °-hidroxi-4 -metylcoumarin-6-yl)-1,5-benzothiazepin.

Trén phé "H NMR cia cac hop chat 2-aryl-
4-(5’-hidroxi-4’-metylcoumarin-6’-yl)-1,5-
benzothiazepin khéng thiy xuit hién tin
hiéu cdng huong cua proton trong nhom
OH trong hop phin coumarin, diéu nay c6
thé giai thich nhu sau: do lién két hidro noi
phan tr gitta nguyén tir N ciia nhom Co=N
va nguyén tir hidro ciia Cs-OH lam cho tin
hiéu cua proton nhém OH dich chuyén vé
phia truong yéu dén murc trén phd dd (chi
ghi dén 13 ppm) khong ghi dugc tin hiéu
ctia proton ndy (diéu nay duoc khing dinh
bang phuong phap do phd HR MS cua hop
chit tiéu biéu 3e thiy trén phé HR MS cua
hop chit nay xuit hién pic ion gia phan tur
phil hop v6i cong thirc ciu tao du kién ban
dau [6]).

Phé *C NMR cuiia cac hop chit 2-aryl-4-
(5’-hidroxi-4’-metylcoumarin-6’-yl)-1,5-
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benzothiazepin thiy diy du tin hiéu cong
hudéng cua cac nguyén tir cacbon khong
twong duong 6 nhiing ving thich hop
(Bang 2). Tir Bdng 2 nhan thy tin hiéu
cong huong dac trung cho nguyén tu
cacbon nhéom Cy=N trong vong
benzothiazepin nim & ving trudng yéu nhat
voi Oc = 166,0-166,5 ppm va 2 nguyén tu
cacbon no Cab, Cc cong huong & vung
truong manh voi o = 35,7-58,7 ppm,
nguyén tir cacbon nhom metyl trong hop
phin coumarin cong huéng & ving trudng
manh véi ¢ = 23,6 ppm.

Céc tin hiéu cong huéng trén phd 'H va BC
NMR duoc quy két dira vao phdé 2D NMR:
HSQC va HMBC cua hop chat tiéu biéu
3b.
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Hinh 1: Phé '"H NMR (trdi) va mét phan phé HMBC ciia 3b (phdi).

Trén phdé HMBC cua hop chit 3b thiy pic
giao gilra nguyén tir cacbon trong nhom
CH; vé1i proton ¢6 do chuyén dich hoéa hoc
(04 = 6,20 ppm, s, 1H), ching t6i quy két
day la tin hiéu cua proton H-3, sau d6 dua
vao phd HSQC, quy két duge C-3 & (6¢c =
112,7 ppm). Tuong tu, trén phdé HMBC
thdy pic giao cta proton trong nhom CHj
(0n = 2,68 ppm) voi cac nguyén tir cacbon
c6 do chuyén dich hoa hoc (dc = 155,1
ppm), C-3 (oc = 112,7 ppm), (6c = 109,9
ppm), dong thoi thiy nguyén tir cacbon c6
d6 chuyén dich hoéa hoc dc =109,9 ppm c6
pic giao v6i proton c6 dd chuyén dich hoa
hoc (o0u= 6,83 ppm, d, J = 9 Hz), ching t6i
quy két day 1a tin hiéu cong hudng cua
cacbon C-4a (c6 pic giao voi H-3), con
nguyén tir proton c6 do chuyén dich hoa
hoc (0y= 6,83 ppm, d, J = 9 Hz) la tin hiéu
cdng hudng ctia H-8, nguyén tir cacbon co
do chuyén dich hoa hoc dc=155,1 ppm con
lai duoc quy két 1a tin hiéu cong hudng cua
nguyén tir cacbon C-4. Dya vao phé HSQC
quy két duoc tin hiéu cong huong cia C-8
& dc = 106,6 ppm. Trén phd HMBC, ngoai
pic giao cua H-8 v&i C-4a, con nhan thiy
tin hi€u tuong tdc r0 nét cua H-8 voi
cacbon ¢6 dc= 112,6 ppm (tuong tac qua 3

lién két; quy két 1a tin hiéu cua C-6) va tin
hiéu tuong tac voi nguyén tir cacbon bac 4
tai oc = 158,2 ppm (twong tac qua 2 lién
két; quy két 13 tin hiéu cua C-8a). Dya vao
pic giao trén phd HMBC giita C-8a véi
nguyén tu proton (ég = 8,09 ppm, d, J =9
Hz) chiing t6i quy két day 1a tin hiéu cua
proton H-7. Ciing trén phé HMBC thiy
xuit hién cac pic giao cia H-7 véi cac
nguyén tir cacbon C-8a (dc =158,2 ppm),
cacbon ¢ dc = 166,2 ppm, cacbon & ving
truong thip dc= 173,6 ppm; dong thoi, dua
vao pic giao gilra nguyén tr cacbon c6 dc
=173,6 ppm v&i Ha va Hb trén phé HMBC,
ching t6i quy két day 1a tin hiéu cua
nguyén tir cacbon C-9; tin hiéu cong hudng
con lai 1a cua C-5. Trén phd 'H NMR cua
hop chit 3b thdy xuit hién tin hiéu cong
hudng 6 oy=7,35 ppm, t, J = 7,5 Hz, chung
toi gia sur day la tin hi€u cdng hudng clia
proton H-12; dua vao phd HSQC, quy két
duogc tin hiéu cdng hudng & dc= 127,4 ppm
1a cua C-12; phd HMBC cho thdy tin hiéu
tuong tac cua C-12 voi proton & (g = 7,48
ppm, d, J = 7,5 Hz), chang t6i quy két day
14 tin hiéu cong huéng cua H-14. Trén phd
HMBC, thiy pic giao ctia 2 proton H-12,
H-14 v6i1 1 nguyén tir cacbon bac 4 ¢ dc =
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124,0 ppm, chung t6i quy két day la tin
hiéu cta C-10. Tin hiéu multiplet ¢ 7,62
ppm véi cudng d6 2H trén phdé 'H NMR,
dugc chung toi quy két day 1a tin hiéu cua
H-11 1an véi tin hiéu proton H-13; dua vao
phé HSQC xac dinh dugc 2 nguyén ti
cacbon lién két truc tiép v6i 2 nguyén tir
proton nay & oc = 135,1 ppm (C-11) va

130,6 ppm (C-13); dua vao phé HMBC
Bdng 1: Dit kién phé "H NMR ciia cdc hop chdt 2-aryl-4-(5 -hidroxi-4 -metylcumarin-6"-yl)-
1,5-benzothiazepin (dung moéi DMSO — dy)

tao ctia hop chét 3b.

thiy pic giao 1dn nhau giita proton H-11 véi
C-13 va giita H-13 v6i cacbon C-11, dong
thoi nhan thiy pic giao cta ca 2 proton H-
11, H-13 véi nguyén tir cacbon ¢ dc= 145,5
ppm, chiing t6i quy két day 1a tin hiéu cong
hudng cua cacbon C-15. Nhu vay lap ludn
cua chung t6i 14 phu hop véi cong thirc ciu

Pho 'H-NMR (, ppm, J, Hz)
Hop Ar H-11,H-12
chat H,, H;, H, H-3,H-7, H-8 H-13, B-14 H vong Ar
2 E))Hb 736(1H, t H-12,
Ok 6a1(1H, 5, H3) J=15)
o | SO Cesin g s, | 74810, d B, | IACH GHET,
30 | mc Me J—I1{3a’o ‘ J=90) J=15) 712{5-2211’{Jd_ 1?1’01)8
a : =B0va e L d g, | 76108 CHa3, | PP G HIS,
20 21 570), J= 9’0) J= 7’5) H'207 J= 775)
S25(1H,dd, ) ceapr o CHy4) | 76208, d He11, | 2280 CH)
He,J=12,0va J=15)
50) ’
735(1H,L H-12,
2.98(1H, ¢, Hb, | 620(1H, s, H-3) J=15)
1o 17 J=135); | 683(IH.4,H8, | 748(IH,d,H-14,
19 16 |365(1H,dd.Ha, | J=90) J=175  |AOGHLLH-17, H-
3 | ( 21, H-18, H-20, ) =
J=135va50) | 809(1H,dH-7, | 7.62(1H, ¢ H-13, 05
0 20 [53)(IHdd,He,d  J=90) J=15) ’
~12,5va50) | 268GH,s, CH4) | 7,64(1H, d, H-11,
J=15)
733(1Hd, H-12,
ol 2,99(1H, t, Hb, JG’_Z}%HI_’I%) J=75va1.5)
18 17 — . - 1,U, 11= _
J=1305 1 geam, dmes, | PAUH A B4 Tl Sy o0, B
16 | 3,66 (1H, dd.Ha, f ~75vi 10)
R 66 (IH, dd.Ha, | -5 _g o) 20, H21)
J=B0WSO) | g o TSR G B SR
o [P e MEHAET s ) RS
= 12,5va5)) ; 763(1H, d, H-11,
2680H,s. Ctiz4) | OGS
735(1H, t, H-12
6,19(1H, d, AIUH, b -2,
23R, 6 Hb, 7 J=T75) 16700, d, Ho17, H-
1o 17 J=13,0) 746(1H, d, H-14, L
6,80(1H, d, H-S, H 21,7 =85)
19 16| 3,56(1H, dd, Ha, f J=15)
3d | HO S6(IH, dd Ha, |5 g ) 7,16QH, d, H-18, H-
J=13,0va 50); 7,60(1H, td, H-13,/ L
801(1H, d, 1oy, | oUW 20,7 =85)
20 21 |519(1H, dd, H, ] f ~75vi10)
= 12,0va5,0) J=90) 762011, d 11, | #40H, s, OH)
AVEST 0 68(3H, s, CHy-4) | 718
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Pho 'H-NMR (8, ppm, J, Hz)
Hop Ar H-11,H-12
chat H,, H;, H, H-3,H-7, H-8 H-13, B-14 H vong Ar
734(1H,4d, H-12,
2,86(1H, dd, Hb, J JG’:Z(I)%HI;I%) J=75va10) | 697(1H,t H-18,
o 17 =135V 120) | o'y [T4SUH A B4 7=425)
3 / \ 3,78(1H,dd, Ha, | ™77 7% 6) ’ =75va1,5) 7,09(1H, d, H-17,
€ ] B | U=135va50); g 09(1H’dH_7 7,59(1H, td, H-13,J J=35)
S S64(IH, ad He,g| SUTAE | =T5vals) | T43(H, 4 He19,J
=1200850) | 5 i Copy | POIRAHIL | =50va10)
J=15)
o E))Hb 736(1H,t H-12,
Ok 6 20(1H, 5, H-3) J=15)
HO 357010, dd, | oy (11 d s, | 747010, d, Ho14, | 0000H, & H-21,
| J=90) J=15) J=80)
19 16 - z 5 b i
31 o J=130va g osam a1, | 7.600H, ¢ B3, | 70UH, dd,H-20,
0o >0 J=90) J=15) /=80val?)
SO b, 1) 6e3m, s, CH4) | 766018, d Bo11, | OO(1H:s O
He,J=12,0va J=15)
5,0) )
2,98(1H, t, Hb,
J=13,0); 620(1H,d, | 736(1Htd, H-12,
. 366(IH,dd, | J=15H3) | J=75val5); | 734QH,d H-17,
o o Ha, 684(1H, &, H-8, | 749(1H,d H-14, | H21,J=85)
3 | Br J=130va J=90) J=75).7,60(1H, | 7,53(H, d, H-18,
= 5,0); 812(1H, &, H-7, | td,H-13,/=75 | H20,J=85)
5,31(1H, dd, J=90) va 1,0); 7,62(1H,
He,J=12,5vd | 260GH, s, CHy4) | d,H-11,J=7,5).
5,0)

Bdng 2: Dit kién phé *C NMR ciia cdc 2-aryl-4-(5 -hidroxi-4 -metylcumarin-6-yl)-1,5-
benzothiazepin (0: ppm, DMSO-dy)

Vi C Phé “C NMR
3a 3b 3c 3d 3e 3f
2 159,1 159,0 159,1 159,1 159,0 159,1
3 112,7 112,7 112,8 112,6 112,7 112,6
4 155,2 155,1 155,2 155,2 155,1 155,2
5 166,4 166,2 166,2 166,5 166,0 166,5
6 112,7 112,6 112,7 112,6 112,7 112,7
7 133,4 133,5 133,6 133,7 133,5 133,5
a,b 36,1 35,7 35,7 36,4 37,1 36,5
c 58,2 57,4 57,4 58,3 54,0 58,7
8 106,6 106,6 106,7 106,5 106,7 106,5
9 173,7 173,6 173,6 173,6 173,3 173,7
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Vi C Phé “C NMR
3a 3b 3c 3d 3e 3f
10 124,5 124,0 124,0 124,8 124,3 124,9
11 135,1 135,1 135,1 135,1 135,5 135,1
12 127,4 127,4 127,4 127,3 127,2 127,3
13 130,4 130,6 130,7 130,3 130,7 130,4
14 125,3 125,3 124,7 125,2 125,1 125,2
15 145,4 145,5 145,6 145,2 145,6 145,2
16 140,4 142,2 145,6 133,4 146,8 110,6
17 129,0 128,0 127,6 115,0 123,7 134,3
18 126,0 128,4 132,9 127,2 125,1 147,3
19 137,0 132,1 130,4 155,2 126,6 146,2
20 126,0 128,4 124,7 127,2 - 118,4
21 129,0 128,0 126,3 115,0 - 115,1
4a 110,0 109,9 110,0 110,0 109,9 110,0
8a 158,2 158,2 158,2 158,2 158,1 158,2
Khac 232 ggz 23,6CH; | 23,6CH; | 23,6CH; | 23,6 CHs 525?;6 occ};;
4. KET LUAN 3. Kugita H., Inoue H., Tkezaki M. (1971),

Phd 'H va “C NMR cua cac hop chét 2-
aryl-4-(5’-hidroxi-4’-metylcoumarin-6’-yl)-
1,5-benzothiazepin da dugc nghién clru va
thao luan. Cac tin hiéu cdng huong dic
trung trén phd 'H va *C NMR cua cac hop
chit da dugc quy két day da va phu hop véi
cong thirc cAu tao dy kién ban dau.
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