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Scheme I:  Synthesis of the title compounds

 

Figure S-1. FESEM and XRD pattern of the synthesized CuO catalyst 
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Figure S-2. Catalyst’s recyclability and recovery 

 

Figure S-3. Representation of docked compounds 
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Table S-1. The effect of catalyst’s quantity for the synthesis of 1,5- benzothiazepines
a
 

 

Entry Catalyst (mol %) Yield (%) 

1 

2 

3 

4 

5 

10 

15 

20 

40 

60 

80 

80 
a
Reaction conditions: chalcone (0.01 mol), 2- aminothiophenol (0.01mol), CuO catalyst (20 

mol%) in ethanol at 60°C temperature for 5-6 h. 

 

Table S-2. Effect of the temperature for the synthesis of 1,5- benzothiazepines
a
 

 

Entry Temperature (°C) Yield (%) 

1 

2 

3 

4 

5 

Room temp 

40 

60 

80 

100 

Nil 

30 

80 

70 

60 
a
Reaction conditions: chalcones (0.01mol), 2 aminothiophenol (0.01mol), CuO 

catalyst (20mol%) in ethanol at 60◦C temperature for 5 - 6h. 
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Table S-3. Effect of solvent for the synthesis of 1,5- benzothiazepines
a
 

 

Entry Solvent Yield (%) 

1 

2 

3 

4 

5 

None 

H2O 

DMSO 

DMF 

Ethanol 

20 

30 

50 

65 

80 
a
Reaction conditions: chalcone (0.01 mol), 2-aminothiophenol (0.01mol), and CuO catalyst 

(20 mol%) in ethanol at 60°C temperature for 5-6 h. 

 

APPENDIX I 

Spectral data of chalcones 

3a. (2E)-3-(3- hydroxyl- 4- methoxyphenyl)-1-(4-hydroxyphenyl) prop-2-en-1-one 

Yellow; yield- 85%; m.p: 115-118
0
C; IR (KBr, cm

-1
) 3381, 1677, 1635; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.33 (s, 2H, -OH), 8.00-6.95 (d, 4H, Ar-OH), 7.77 (d, 1H, βH, J= 15.57), 7.38 

(d, 1H, αH, J= 15.57), 7.18 (s, 1H, Ar-(OH)(OCH3), 7.08-7.02 (d, 2H, Ar-(OH)(OCH3),  3.90 

(s, 1H, -OCH3); 
13

C NMR (100 MHz, DMSO-d6): δ 55.98, 114.40, 115.50, 121.29, 123.40, 

128.22, 130.02, 131.00, 149.33, 150.47, 162.00, 188.77 ppm. MS: m/z 271.20 [M+H]
+
, 

Calcd. for C16H14O4. 

3b. (2E)-3-(2-fluorophenyl)-1-(4-hydroxyphenyl)prop-2-en-1-one 

 Yellow; yield- 86%; m.p: 145-147
0
C; IR (KBr, cm

-1
) 3387, 1683, 1632; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.57 (s, 1H, -OH), 8.00-6.95 (d, 4H, Ar-OH), 7.72-7.21 (dd, 2H, Ar-F), 7.53-

7.23 (d, 2H, Ar-F), 7.51 (d, 1H, βH, J= 15.57), 7.44 (d, 1H, αH, J= 15.57); 
13

C NMR (100 

MHz, DMSO-d6): δ 115.50, 123.12, 124.75, 129.03, 134.53, 136.84, 158.61, 162.00, 165.11, 

189.69 ppm. MS: m/z 243.23 [M+H]
+
, Calcd. for C15H11O2. 

3c. (2E)-3-(3-hydroxyphenyl)-1-(4-hydroxyphenyl)prop-2-en-1-one 

Yellow; yield- 83%; m.p: 174-176
0
C; IR (KBr, cm

-1
) 3370, 1678, 16226; 

1
H NMR (500 

MHz, DMSO-d6): δ 10.23 (s, 2H, -OH), 8.00-6.95 (d, 4H, Ar-OH), 7.63 (d, 1H, αH, J= 

15.57), 7.39 (d, 1H, βH, J= 15.57), 7.32 (dd, 1H, Ar’-OH), 7.12-6.88 (d, 2H, Ar’-OH), 6.82 

(s, 1H, Ar’-OH); 
13

C NMR (100 MHz, DMSO-d6): δ 115.50, 118.18, 120.01, 123.40, 129.79, 

131.00, 135.82, 144.62, 157.69, 162.00, 188.77 ppm. MS: m/z 241.20 [M+H]
+
, Calcd. for 

C15H12O3. 

3d. (2E)-1-(4-hydroxyphenyl)-3-(4-methoxyphenyl)prop-2-en-1-one 
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Cream; yield- 87%; m.p: 179-181
0
C; IR (KBr, cm

-1
) 3385, 1680, 1637; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.45 (s, 1H, -OH), 8.01-6.93 (d, 4H, Ar-OH), 7.67-7.01 (d, 4H, Ar-OCH3), 

7.77 (d, 1H, βH, J= 15.57), 7.03 (d, 1H, αH, J= 15.57), 3.82 (s, 1H, -OCH3); 
13

C NMR (100 

MHz, DMSO-d6): δ 55.19, 115.50, 120.72, 127.60, 130.02, 131.00, 144.58, 162.00, 188.77 

ppm. MS: m/z 255.30 [M+H]
+
, Calcd. for C16H14O3. 

3e. (2E)-1-(4-hydroxyphenyl)-3-(4-methylphenyl)prop-2-en-1-one 

 Yellow; yield- 86%; m.p: 114-116
0
C; IR (KBr, cm

-1
) 3375, 1688, 1625; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.36 (s, 1H, -OH), 8.00-6.95 (d, 4H, Ar-OH), 7.48 (d, 1H, βH, J= 15.57), 

7.46-7.22 (d, 4H, Ar-CH3), 7.43 (d, 1H, αH, J= 15.57), 2.38 (s, 1H, -CH3); 
13

C NMR (100 

MHz, DMSO-d6): δ 21.51, 115.50, 121.34, 128.49, 131.00, 140.90, 144.71, 162.00, 188.77 

ppm. MS: m/z 239.20 [M+H]
+
, Calcd. for C14H16O2. 

3f. (2E)-3-(3,4-dimethoxyphenyl)-1-(4-hydroxyphenyl)prop-2-en-1-one  

Yellow; yield- 85%; m.p: 194-196
0
C; IR (KBr, cm

-1
) 3371, 1685, 1631; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.38 (s, 1H, -OH), 8.11-6.93 (d, 4H, Ar-OH), 7.80 (d, 1H, βH, J= 15.57), 7.37 

(d, 1H, αH, J= 15.57), 7.02-6.91 (d, 2H, Ar-(OCH3)2), 6.92 (s, 1H, Ar’-(OCH3)2), 3.88 (s, 

2H, -OCH3); 
13

C NMR (100 MHz, DMSO-d6): δ 56.00, 115.50, 121.32, 128.01, 131.00, 

145.30, 149.28, 151.34, 162.00, 188.77 ppm. MS: m/z 285.59 [M+H]
+
, Calcd. for C17H16O4. 

3g. (2E)-3-(2-chlorophenyl)-1-(4-hydroxyphenyl)prop-2-en-1-one 

Cream; yield- 83%; m.p: 179-181
0
C; IR (KBr, cm

-1
) 3379, 1687, 1623; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.33 (s, 1H, -OH), 8.00-6.95 (d, 4H, Ar-OH), 7.87-7.53 (d, 2H, Ar-Cl), 7.71 

(d, 1H, βH, J= 15.57), 7.40-7.35 (dd, 2H, Ar-Cl), 7.35 (d, 1H, αH, J= 15.57); 
13

C NMR (100 

MHz, DMSO-d6): δ 115.39, 124.84, 127.56, 128.77, 129.90, 131.59, 132.46, 134.12, 137.27, 

162.38, 186.81 ppm. MS: m/z 259.73 [M+H]
+
, Calcd. for C15H11ClO2. 

3h. 3-(4-bromophenyl) -1-(4-hydroxyphenyl) prop-2-en-1-one 

Cream; yield- 81%; m.p: 140-142
0
C; IR (KBr, cm

-1
) 3397, 1670, 1628; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.45 (s, 1H, -OH), 8.00-6.95 (d, 4H, Ar-OH), 7.82-7.64 (d, 4H, Ar-Br), 7.48 

(d, 1H, βH, J= 15.57), 7.22 (d, 1H, αH, J= 15.57); 
13

C NMR (100 MHz, DMSO-d6): δ 

115.39, 122.88, 123.58, 126.85, 129.94, 131.79, 134.14, 141.30, 162.28, 166.59, 187.01 ppm. 

MS: m/z 304.27 [M+H]
+
, Calcd. for C15H11BrO2. 

3i. (2E)-3-(2,4-dichlorophenyl)-1-(4-hydroxyphenyl)prop-2-en-1-one 
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Yellow; yield- 88%; m.p: 148-150
0
C; IR (KBr, cm

-1
) 3390, 1690, 1640; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.43 (s, 1H, -OH), 8.00-6.95 (d, 4H, Ar-OH), 7.71 (d, 1H, βH, J= 15.57), 

7.60-7.35 (d, 2H, Ar-(Cl)2), 7.52 (s, 1H, Ar-(Cl)2), 7.35 (d, 1H, αH, J= 15.57); 
13

C NMR 

(100 MHz, DMSO-d6): δ 115.50, 126.82, 127.71, 131.00, 134.78, 137.49, 162.00, 189.71 

ppm. MS: m/z 294.19 [M+H]
+
, Calcd. for C15H10Cl2O2. 

3j. 1-(4-hydroxyphenyl) 3-pyridin-4-ylprop-2-en-1-one 

Cream; yield- 82%; m.p: 120-122
0
C; IR (KBr, cm

-1
) 3365, 1670, 1636; 

1
H NMR (500 MHz, 

DMSO-d6): δ10.55 (s, 1H, -OH), 8.81-7.34 (d, 4H, Ar-N), 8.04 (d, 1H, βH, J= 15.57), 8.00-

6.95 (d, 4H, Ar-OH), 7.26 (d, 1H, αH, J= 15.57); 
13

C NMR (100 MHz, DMSO-d6): 115.50, 

120.69, 126.17, 130.02, 131.00, 138.82, 143.17, 149.19, 162.00, 187.40 ppm. MS: m/z 

226.20 [M+H]
+
, Calcd. for C14H11NO2. 

3k. (2E)-3-(4-chlorophenyl)-1-(4-hydroxyphenyl)prop-2-en-1-one 

Yellow; yield- 84%; m.p: 190-192
0
C; IR (KBr, cm

-1
) 3391, 1677, 1628; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.45 (s, 1H, -OH), 8.00-6.95 (d, 4H, Ar-OH), 7.61-7.47 (d, 4H, Ar-Cl), 7.48 

(d, 1H, βH, J= 15.57), 7.22 (d, 1H, αH, J= 15.57); 
13

C NMR (100 MHz, DMSO-d6): δ 

115.50, 121.28, 129.52, 131.00, 133.38, 136.29, 143.10, 162.00, 188.07 ppm. MS: m/z 

259.73 [M+H]
+
, Calcd. for C15H11ClO2. 

3l. 3-(3-chlorophenyl) -1-(4-hydroxyphenyl) prop-2-en-1-one 

Cream; yield- 83%; m.p: 160-162
0
C; IR (KBr, cm

-1
) 3379, 1674, 1623; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.36 (s, 1H, -OH), 8.08-7.19 (d, 4H, Ar-Cl), 8.00-6.95 (d, 4H, Ar-OH), 7.51 

(d, 1H, βH, J= 15.57), 7.22 (d, 1H, αH, J= 15.57); 
13

C NMR (100 MHz, DMSO-d6): 115.50, 

123.04, 126.70, 127.82, 130.10, 131.00, 134.90, 136.78, 142.79, 162.00, 187.77 ppm. MS: 

m/z 259.73 [M+H]
+
, Calcd. for C15H11ClO2.. 

3m. (2E)-1-(4-hydroxyphenyl)-3-phenylprop-2-en-1-one 

Cream; yield- 80%; m.p: 119-121
0
C; IR (KBr, cm

-1
) 3390, 1679, 1637; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.45 (s, 1H, -OH), 8.00-6.95 (d, 4H, Ar-OH), 7.51 (d, 2H, Ar), 7.51 (dd, 3H, 

Ar), 7.48 (d, 1H, βH, J= 15.57), 7.22 (d, 1H, αH, J= 15.57), 6.96 (s, 1H, -OH); 
13

C NMR 

(100 MHz, DMSO-d6): δ 115.50, 121.82, 128.67, 129.36, 131.00, 134.94, 143.68, 162.00, 

186.77 ppm. MS: m/z 225.33 [M+H]
+
, Calcd. for C15H12O2.. 

3n. (2E)-1,3-bis(4-hydroxyphenyl)prop-2-en-1-one 



 8 

Yellow; yield- 80%; m.p: 196-198
0
C; IR (KBr, cm

-1
) 3394, 1685, 1633; 

1
H NMR (500 MHz, 

DMSO-d6): δ 10.45 (s, 1H, -OH),  8.00-6.95 (d, 4H, Ar-OH), 7.84 (s, 2H, -OH), 7.51-6.86 (d, 

4H, Ar-OH), 7.35 (d, 1H, βH, J= 15.57), 7.22 (d, 1H, αH, J= 15.57); 
13

C NMR (100 MHz, 

DMSO-d6): δ 115.50, 120.72, 127.28, 130.02, 131.00, 144.58, 160.41, 162.00, 188.77 ppm. 

MS: m/z 259.73 [M+H]
+
, Calcd. for C15H12O3.. 

 
Fig. 1. 

1
H NMR of 3d 
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Fig. 2. [M+H]
+
Mass spectrum of 3d 

 
Fig. 3. 

13
C NMR of 3h 

 

APPENDIX II 

Spectral data of benzothiazepines 

5a. 5-[4-(4-hydroxyphenyl)-2,3-dihydro-1,5-benzothiazepin-2-yl]-2-methoxyphenol 

Cream; yield- 78%; m.p: 192-194
0
C; IR (KBr, cm

-1
) 3379, 1606, 666; 

1
H NMR (600 MHz, 

CDCl3): δ 7.99-6.81 (d, 4H, Ar-OH), 7.77-7.02 (d, 2H, Ar), 7.33-6.72 (d, 2H, Ar-(OH) 

OCH3), 7.25 (s, 2H, -OH), 7.21-7.07 (dd, 2H, Ar), 6.86 (s, 1H, Ar-(OH) OCH3), 4.10 (t, 1H, -

CH-), 3.85 (s, 1H, O-CH3), 3.32 (d, 2H, -CH2-),; 
13

C NMR (100 MHz, CDCl3): δ 31.16, 

55.81, 55.84, 77.22, 98.15, 105.90, 119.24, 131.00, 163.81, 166.38, 188.62 ppm. MS: m/z 

378.41 [M+H]
+
, Calcd. for C22H19NO3S. 

5b. 4-[2-(2-fluorophenyl)-2,3-dihydro-1,5-benzothiazepin-4-yl]phenol 

Cream; yield- 80%; m.p: 140-142
0
C; IR (KBr, cm

-1
) 3385, 1614, 676; 

1
H NMR (600 MHz, 

CDCl3): δ 8.03 (s, 1H -OH), 7.99-6.81 (d, 4H, Ar-OH), 7.77-7.02 (d, 2H, Ar), 7.49-6.91 (dd, 

2H, Ar-F), 7.43-6.94 (d, 2H, Ar-F), 7.21-7.07 (dd, 2H, Ar), 4.33 (t, 1H, -CH-), 3.33 (d, 2H, -

CH2-); 
13

C NMR (100 MHz, CDCl3): δ 39.22, 60.40, 115.61, 118, 122.86, 123.93, 124, 
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125.20, 128.62, 130.41, 130.91, 151.32, 155.48, 160.84, 161.98, 168.70 ppm. MS: m/z 

350.51 [M+H]
+
, Calcd. for C21H16FNOS. 

5c. 3-[4-(4-hydroxyphenyl)-2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Cream; yield- 79%; m.p: 220-222
0
C; IR (KBr, cm

-1
) 3370, 1629, 665; 

1
H NMR (600 MHz, 

CDCl3): δ 7.99-6.81 (d, 4H, Ar-OH), 7.77-7.02 (d, 2H, Ar), 7.24 (s, 1H, -OH), 7.21-7.07 (dd, 

2H, Ar), 7.14 (dd, 1H, Ar’-OH), 6.91 (s, 1H, Ar’-OH), 4.14 (t, 1H, -CH-), 3.45 (d, 1H, -CH2); 

13
C NMR (100 MHz, CDCl3): δ 37.40, 61, 61.59, 115.14, 118, 121, 125.20, 126.83, 129.60, 

130.41, 131.90, 137.71, 152.30, 158.19, 160.84, 168.70 ppm. MS: m/z 348.41 [M+H]
+
, 

Calcd. for C21H17NO2S. 

5d. 4-[2-(4-methoxyphenyl)-2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Yellow; yield- 80%; m.p: 170-172
0
C; IR (KBr, cm

-1
) 3369, 1615, 663; 

1
H NMR (600 MHz, 

CDCl3): δ 8.03 (s, 1H -OH), 7.99-6.81 (d, 4H, Ar-OH), 7.77-7.02 (d, 2H, Ar), 7.46-6.64 (d, 

4H, Ar-OCH3), 7.21-7.07 (dd, 2H, Ar), 4.10 (t, 1H, -CH-), 3.33 (d, 2H, -CH2-), 3.76 (s, 1H, -

OCH3); 
13

C NMR (100 MHz, CDCl3): δ 37.40, 55.20, 60.40, 113.89, 118, 122.80, 125.20, 

126.83, 127.08, 129.60, 130.41, 131.90, 152.30, 160.84, 168.70 ppm. MS: m/z 362.53 

[M+H]
+
, Calcd. for C22H19NO2S. 

5e. 4-[2-(4-methyl)-2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Yellow; yield- 79%; m.p: 185-187
0
C; IR (KBr, cm

-1
) 3380, 1617, 661; 

1
H NMR (600 MHz, 

CDCl3): δ 8.00 (s, 1H -OH), 7.98-6.72 (d, 4H, Ar-OH), 7.77-7.15 (d, 2H, Ar), 7.49-6.94 (d, 

4H, Ar-CH3), 7.26-7.15 (dd, 2H, Ar), 4.10 (t, 1H, -CH-), 4.08 (d, 2H, -CH2-), 2.33 (s, 1H, -

CH3); 
13

C NMR (100 MHz, CDCl3): δ 21.10, 37.40, 60.40, 118, 122.80, 126.83, 127.40, 

126.60, 130.41, 135.46, 139.05, 152.30, 160.84, 168.70 ppm. MS: m/z 346.41 [M+H]
+
, 

Calcd. for C22H19NOS. 

5f. 4-[2-(3,4-dimethoxyphenyl)-2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Green; yield- 77%; m.p: 180-182
0
C; IR (KBr, cm

-1
) 3393, 1603, 675; 

1
H NMR (600 MHz, 

CDCl3): δ 8.00 (s, 1H -OH), 7.99-6.91 (d, 4H, Ar-OH), 7.78-7.16 (d, 2H, Ar), 7.39-6.89 (d, 

2H, Ar-(OCH3)2), 7.22-7.16 (dd, 2H, Ar), 6.89 (s, 1H, Ar-(OCH3)2), 4.10 (t, 1H, -CH-), 3.63 

(d, 2H, -CH2-), 3.95 (s, 2H, O-CH3); 
13

C NMR (100 MHz, CDCl3): δ 37.40, 55.99, 61.59, 

113.02, 114.46, 118, 120-.74, 125.20, 126.83, 129.61, 130.41, 131.90, 148.52, 150.59, 

152.30, 160.84, 168.70 ppm. MS: m/z 392.48 [M+H]
+
, Calcd. for C23H21NO3S. 
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5g. 2-[2-(2-chlorophenyl) - 2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Yellow; yield- 78%; m.p: 191-193
0
C; IR (KBr, cm

-1
) 3383, 1607, 680; 

1
H NMR (600 MHz, 

CDCl3): δ 8.03 (s, 1H -OH), 7.99-6.81 (d, 4H, Ar-OH), 7.77-7.02 (d, 2H, Ar), 7.60-7.25 (d, 

2H, Ar-Cl), 7.54-7.02 (dd, 2h, Ar-Cl), 7.21-7.07 (dd, 2H, Ar), 4.10 (t, 1H, -CH-), 3.34 (d, 2H, 

-CH2-), 
13

C NMR (100 MHz, CDCl3): δ 37.61, 57.36, 118, 122.83, 128.91, 129.53, 130.41, 

135.68, 152.07, 160.84, 168.70 ppm. MS: m/z 366.82 [M+H]
+
, Calcd. for C21H16ClNOS. 

5h. 4-[2-(4-bromophenyl)-2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Cream; yield- 77%; m.p: 175-177
0
C; IR (KBr, cm

-1
) 3384, 1611, 667; 

1
H NMR (600 MHz, 

CDCl3): δ 8.03 (s, 1H -OH), 7.99-6.81 (d, 4H, Ar-OH), 7.77-7.02 (d, 2H, Ar), 7.37-7.14 (d, 

4H, Ar-Br), 7.21-7.07 (dd, 2H, Ar), 4.10 (t, 1H, -CH-), 3.78 (d, 2H, -CH2-); 
13

C NMR (100 

MHz, CDCl3): δ 37.40, 60.40, 118.00, 125.20, 125.44, 130.85, 131.90, 138.15, 152.30, 

160.84, 168.70 ppm. MS: m/z 411.41 [M+H]
+
, Calcd. for C21H16BrNOS. 

5i. 4-[2-(2,4-dichlorophenyl) - 2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Brown; yield- 78%; m.p: 143-145
0
C; IR (KBr, cm

-1
) 3371, 1613, 668; 

1
H NMR (600 MHz, 

CDCl3): δ 8.10 (s, 1H -OH), 7.99-6.92 (d, 4H, Ar-OH), 7.74-7.15 (d, 2H, Ar), 7.53 (s, 1H, 

Ar-(Cl)2), 7.49-7.16 (d, 2H, Ar-(Cl)2), 7.26-6.93 (dd, 2H, Ar), 4.10 (t, 1H, -CH-), 4.08 (d, 2H, 

-CH2-); 
13

C NMR (100 MHz, CDCl3): δ 37.71, 61.33, 76.90, 77.22, 77.54, 124.53, 130.70, 

140.24, 190.49 ppm. MS: m/z 401.22 [M+H]
+
, Calcd. for C21H15Cl2NOS. 

5j. 4-(2-pyridin-2-yl)- 2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Brown; yield- 77%; m.p: 135-137
0
C; IR (KBr, cm

-1
) 3377, 1605, 663; 

1
H NMR (600 MHz, 

CDCl3): δ 8.42-7.30 (d, 4H, Ar-N-), 8.03 (s, 1H -OH), 7.99-6.81 (d, 4H, Ar-OH), 7.77-7.02 

(d, 2H, Ar), 7.21-7.07 (dd, 2H, Ar), 4.10 (t, 1H, -CH-), 3.24 (d, 2H, -CH2-); 
13

C NMR (100 

MHz, CDCl3): δ 34.20, 57.70, 118, 125.10, 126.83, 129.60, 130.41, 131.90, 136.52, 149, 

155.37, 160.84, 169.78 ppm. MS: m/z 333.45 [M+H]
+
, Calcd. for C20H16N2OS. 

5k. 4-[2-(4-chlorophenyl) - 2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Brown; yield- 79%; m.p: 128-130
0
C; IR (KBr, cm

-1
) 3390, 1620, 673; 

1
H NMR (600 MHz, 

CDCl3): δ 8.03 (s, 1H -OH), 7.99-6.81 (d, 4H, Ar-OH), 7.77-7.02 (d, 2H, Ar), 7.30-67.15 (d, 

4H, Ar-Cl), 7.21-7.07 (dd, 2H, Ar), 4.10 (t, 1H, -CH-), 3.24 (d, 2H, -CH2-); 
13

C NMR (100 
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MHz, CDCl3): δ 37.40, 60.40, 118, 122.80, 125.20, 126.83, 129.12, 130.03, 134.41, 136.59, 

152.30, 160.84, 168.70 ppm. MS: m/z 366.91 [M+H]
+
, Calcd. for C21H16ClNOS. 

5l. 4-[2-(3-chlorophenyl)- 2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Cream; yield- 78%; m.p: 120-122
0
C; IR (KBr, cm

-1
) 3381, 1615, 683; 

1
H NMR (600 MHz, 

CDCl3): δ 8.03 (s, 1H -OH), 7.99-6.81 (d, 4H, Ar-OH), 7.82-7.56 (d, 2H, Ar-Cl), 7.28 (s, 1H, 

Ar-Cl), 7.21-7.07 (dd, 2H, Ar), 7.14 (dd, 1H, Ar-Cl), 4.10 (t, 1H, -CH-), 3.24 ( d, 2H, -CH2); 

13
C NMR (100 MHz, CDCl3): δ 37.40, 61.66, 118, 125.09, 122.57, 125.10, 130.41, 133.94, 

137.42, 152.30, 160.84, 168.70 ppm. MS: m/z 366.91 [M+H]
+
, Calcd. for C21H16ClNOS. 

5m. 4-(2-phenyl)- 2,3-dihydro-1,5-benzothiazepin-2-yl]phenol 

Cream; yield- 80%; m.p: 103-105
0
C; IR (KBr, cm

-1
) 3379, 1611, 631; 

1
H NMR (600 MHz, 

CDCl3): δ 8.00 (s, 1H -OH), 7.99-6.57 (d, 4H, Ar-OH), 7.63-7.41 (dd, 3H, Ar’), 7.56 (d, 2H, 

Ar’), 7.25-7.14 (dd, 2H, Ar), 4.10 (t, 1H, -CH-), 3.24 (d, 2H, -CH2); 
13

C NMR (100 MHz, 

CDCl3):  37.40, 60.40, 118, 125.10, 126.83, 128.60, 130.41, 144, 152.30, 160.84, 168.70 

ppm. MS: m/z 332.40 [M+H]
+
, Calcd. for C21H17NOS 

5n. 4,4’-(2,3-dihydro-1,5-benzothiazepin-2,4-diyl) diphenol 

Brown; yield- 79%; m.p: 163-165
0
C; IR (KBr, cm

-1
) 3373, 1608, 640; 

1
H NMR (600 MHz, 

CDCl3): δ 7.99-6.81 (d, 4H, Ar-OH), 7.77-7.02 (d, 2H, Ar), 7.49 (s, 1H -OH), 7.44-6.63 (d, 

4H, Ar’-OH), 7.21-7.07 (dd, 2H, Ar), 4.10 (t, 1H, -CH-), 3.24 (d, 2H, -CH2-), 2.29 (s, 1H, -

CH3); 
13

C NMR (100 MHz, CDCl3): 37.40, 60.40, 116.06, 118, 125.20, 126.67, 130.41, 

131.90, 152.20, 126.67, 130.41, 131.90, 152.30, 156.88, 160.84, 168.70 ppm. MS: m/z 

348.33 [M+H]
+
, Calcd. for C21H17NO2S. 
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Fig. 4. 

1
H NMR of 5e 

 
Fig.5. 

1
HNMR of 5f 
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APPENDIX III 

Structures of all synthesized compounds. 

Sr. No. STRUCTURE 

1. 

(5a) 

S N

OH

OH

H3CO

 

2. 

(5b) 

S N

OH

F

 

3. 

(5c) 

S N

OH

OH
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4. 

(5d) 

S N

OHH3CO

 

5. 

(5e) 

 

S N

OHCH3

 

6. 

(5f) 

S N

OHH3CO

H3CO

 

7. 

(5g) 

S N

OH

Cl
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8. 

(5h) 

S N

OHBr

 

9. 

(5i) 

S N

OH

Cl

Cl

 

10 

(5j) 

N

S N

OH

 

11 

(5k) 

S N

OHCl
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12 

(5l) 

S N

OH

Cl

 

13 

(5m) 

S N

OH

 

14 

(5n) 

S N

OHOH
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