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SPECTROSCOPIC DATA
2-(3,4-difluorophenyl)-4-phenyl-2,3-dihydrobenzo[b] [ 1,4] thiazepine (4a)

Yellow solid, Yield: 91 %, M.P. = 145-147 °C, IR (0ya/cm!): 2918 (C-H), 1605 (C=N),
1322 (C-N), 685 (C-S-C). 'H NMR (300 MHz, CDCl;) ¢ = 8.04 (dd, J= 7.6, 1.7 Hz, 2H, Ar-
H), 7.60 (dd, /= 7.7, 0.9 Hz, 1H, Ar-H), 7.49 (dt, /= 8.7, 4.3 Hz, 4H, Ar-H), 7.31 (dd, J=
7.9, 1.0 Hz, 1H, Ar-H), 7.21- 6.97 (m, 4H, Ar-H), 4.92 (dd, J,.= 12.5, J,,= 4.7 Hz, 1H, CH),
3.28 (dd, Ji= 12.9, Ju= 4.8 Hz, 1H, CH,), 2.97 (t, J3,= 12.7 Hz, 1H, CH,). 13C NMR (75
MHz, CDCl3) § = 168.51, 152.39, 150.23 (dd, 'Jpc=249.2, 12.8 Hz), 149.74 (dd, 'Jpc= 248.8,
12.5 Hz), 141.77- 139.95 (m), 137.49, 134.99, 131.25, 130.08, 128.83, 127.37, 125.48, 122.08
(t, J=4.9Hz), 117.43 (d, 2Jpc= 17.4 Hz), 115.25 (d, 2Jpc= 17.8 Hz), 59.28 (CH), 37.52
(CH,). MS (ESI) m/z: 352.5 (M+1)*. Elemental analysis for C,;H;sF,NS: C, 71.78; H, 4.30;
N, 3.99; S, 9.12; found: C, 71.65; H, 4.28; N, 3.82; S, 9.09.
2-(3,4-difluorophenyl)-4-(p-tolyl)-2,3-dihydrobenzo[b] [1,4]thiazepine (4b)

Yellow solid, Yield: 93 %, M.P.= 157-159 °C, IR (vpa/cm’!): 2901 (C-H), 1604
(C=N),1319 (C-N), 684 (C-S-C). 'H NMR (300 MHz, CDCl;) § = 7.93 (d, J= 8.1 Hz, 2H,
Ar-H), 7.58 (d, /= 7.6 Hz, 1H, Ar-H), 7.47 (t, J= 7.6 Hz, 1H, Ar-H), 7.29 (d, J= 8.0 Hz, 3H,
Ar-H), 7.08 (ddd, J=14.7, 11.3, 6.0 Hz, 4H, Ar-H), 4.89 (dd, J,,= 12.5, J,= 4.7 Hz, 1H, CH),
3.26 (dd, J,=12.9, J,,= 4.8 Hz, 1H, CH,), 2.95 (t, J;,= 12.7 Hz, 1H, CH,), 2.43 (s, 3H, CH3).
I3C NMR (75 MHz, CDCl3) § = 168.33, 152.52, 150.22 (dd, 'Jpc= 249.0, 12.8 Hz), 149.72
(dd, 'Jpc=248.8, 12.6 Hz), 141.74, 141.12, 134.96, 134.74, 130.04, 129.55, 127.37, 125.38
(d, 3Jpc=9.7 Hz), 122.07 (t, J= 4.8 Hz), 117.40 (d, ZJpc=17.5 Hz), 115.24 (d, 2Jpc=17.7 Hz),
59.24 (CH), 37.42 (CH,), 21.47 (CH3). MS (ESI) m/z: 366.5 (M+1)*. Elemental analysis for
Cy,H;F,NS: C, 72.31; H, 4.69; N, 3.83; S, 8.77; found: C, 72.20; H, 4.54; N, 3.63; S, 8.68.

4-(4-chlorophenyl)-2-(3,4-difluorophenyl)-2, 3-dihydrobenzo[b] [ 1,4] thiazepine (4c)
Yellow solid, Yield: 90 %, M.P. = 149-151 °C, IR (vya/cm™'): 2902 (C-H), 1605 (C=N),
1321 (C-N), 685 (C-S-C). 'H NMR (300 MHz, CDCl3) § = 7.96 (d, J= 8.7 Hz, 2H, Ar-H),
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7.59 (dd, J= 7.7, 1.2 Hz, 1H, Ar-H), 7.53-7.40 (m, 3H, Ar-H), 7.29 (dd, J= 7.9, 1.2 Hz, 1H,
Ar-H), 7.22- 6.93 (m, 4H, Ar-H), 4.89 (dd, J,,= 12.4, J3,= 4.8 Hz, 1H, CH), 3.22 (dd, Ji,,=
13.0, Ju= 4.9 Hz, 1H, CH,), 2.96 (t, J,= 12.7 Hz, 1H, CH,). 13C NMR (75 MHz, CDCl;) 6 =
167.26, 152.16, 150.23 (dd, 'Jpc= 249.0, 12.8 Hz), 149.77 (dd, 'Jpc=248.9, 12.7 Hz), 141.30-
140.18 (m), 137.48, 135.90, 135.03, 130.15, 129.03, 128.69, 125.57 (d, J= 16.1 Hz), 122.07
(dd, J= 6.0, 3.2 Hz), 117.48 (d, 2Jpc= 17.4 Hz), 115.23 (d, 2Jpc= 17.8 Hz), 59.27 (CH), 37.36
(CH,). MS (ESI) m/z: 385.7 (M)*. Elemental analysis for C,H;4CIF,NS: C, 65.37; H, 3.66;
N, 3.63; S, 8.31; found: C, 65.29; H, 3.58; N, 3.50; S, 8.23.
2-(3,4-difluorophenyl)-4-(4-fluorophenyl)-2,3-dihydrobenzo[b] [1,4] thiazepine (4d)

Yellow solid, Yield: 89 %, M.P. = 143-145 °C, IR (vpa/cm™): 2905 (C-H), 1601
(C=N), 1311 (C-N), 683 (C-S-C). 'H NMR (300 MHz, CDCl;) 6 = 8.12- 7.92 (m, 2H, Ar-H),
7.59 (d, J= 7.6 Hz, 1H, Ar-H), 7.48 (dd, J=11.0, 4.3 Hz, 1H, Ar-H), 7.29 (d, J= 7.8 Hz, 1H,
Ar-H), 7.22- 6.88 (m, 6H, Ar-H), 4.89 (dd, J,= 12.4, J;,= 4.8 Hz, 1H, CH), 3.23 (dd, J,,=
13.0, J,,= 4.8 Hz, 1H, CH,), 2.96 (t, Ju= 12.7 Hz, 1H, CH,). '3C NMR (75 MHz, CDCls)
6=167.21, 164.76 (d, 'Jpc= 252.3 Hz), 152.25, 150.23 (dd, 'Jpc= 249.3, 12.8 Hz), 149.76
(dd, 'Jpc=248.9, 12.7 Hz), 141.87- 139.82 (m), 135.01, 133.71 (d, J= 3.1 Hz), 130.14, 129.55
(d, 3Jpc= 8.7 Hz), 125.50 (d,3J5=8.6 Hz), 122.08 (dd, J= 7.2, 4.5 Hz), 117.46 (d, 2Jpc=17.3
Hz), 115.84 (d, J= 21.8 Hz), 115.25 (d, 2Jpc= 17.8 Hz), 59.21 (CH), 37.42 (CH,). MS (ESI)
m/z: 370.4 (M+1) *. Elemental analysis for C,;H4F;NS: C, 68.28; H, 3.82; N, 3.79; S, 8.68;
found: C, 68.20; H, 3.75; N, 3.70; S, 8.52.
4-(4-bromophenyl)-2-(3,4-difluorophenyl)-2,3-dihydrobenzo[b] [ 1,4 ] thiazepine (4e)

Yellow solid, Yield: 90 %, M.P. = 164-166 °C, IR (vya/cm’!): 2901 (C-H), 1604
(C=N),1320 (C-N), 684 (C-S-C). 'H NMR (300 MHz, CDCl;) 6 = 7.89 (d, J= 8.3 Hz, 2H,
Ar-H), 7.66-7.54 (m, 3H, Ar-H), 7.48 (t, /= 7.6 Hz, 1H, Ar-H), 7.29 (d, J= 7.8 Hz, 1H, Ar-H),
7.21-6.91 (m, 4H, Ar-H), 4.88 (dd, J,,= 12.4, J,,= 4.6 Hz, 1H, CH), 3.21 (dd, J,,= 13.0, J,,=
4.8 Hz, 1H, CH,), 2.95 (t, J3,= 12.7 Hz, 1H, CH,). *C NMR (75 MHz, CDCly) § = 167.27,
152.24, 150.28 (dd, 'Jpc=248.9, 12.6 Hz), 149.82 (dd, 'Jpc=248.5, 12.7 Hz), 140.75, 136.50,
134.97, 131.98, 130.08, 128.88, 125.92, 125.53 (d, 3Jpc=11.1 Hz), 122.09, 117.44 (d, 2Jpc=
17.2 Hz), 115.26 (d, ZJpc=17.9 Hz), 59.33 (CH), 37.31 (CH,). MS (ESI) m/z: 430.2 (M+1)™.
Elemental analysis for C,;H 4BrF,NS: C, 58.62; H, 3.28; N, 3.26; S, 7.45; found: C, 58.40; H,
3.25; N, 3.08; S, 7.30.
2-(3,4-difluorophenyl)-4-(4-methoxyphenyl)-2,3-dihydro benzo[b][1,4]thiazepine (4f)

Yellow solid, Yield: 92 %, M. P.= 137-139 °C, IR (v, /cm!): 2844 (C-H), 1595 (C=N),
1322 (C-N), 684 (C-S-C). '"H NMR (300 MHz, CDCls) = 8.00 (d, J= 8.9 Hz, 2H, Ar-H),
7.58 (dd, /=7.7, 1.2 Hz, 1H, Ar-H), 7.47 (td, J= 7.8, 1.4 Hz, 1H, Ar-H), 7.29 (dd, /= 7.9, 1.2
Hz, 1H, Ar-H), 7.20- 7.06 (m, 3H, Ar-H), 7.06- 6.94 (m, 3H, Ar-H), 4.89 (dd, J,,= 12.4,
Juw=4.7Hz, 1H, CH), 3.87 (d, J= 6.6 Hz, 3H, OCHj3), 3.25 (dd, Jy,= 12.9, J,= 4.8 Hz, 1H,
CH,), 2.95 (t, J,= 12.7 Hz, 1H, CH,). 13C NMR (75 MHz, CDCl;) § = 167.65, 162.22,
152.64, 150.23 (dd, Upc= 251.1, 10.9 Hz), 149.71 (dd, 'Jpc= 248.7, 12.7 Hz), 141.15 (d,
4pc= 4.3 Hz), 141.09 (d, *Jpc= 4.6 Hz), 134.95, 130.05, 129.13, 125.43, 125.16, 122.12 (d,
3Jpc= 9.5 Hz), 122.04, 117.41 (d, 2Jpc= 17.1 Hz), 115.25 (d, 2Jpc= 17.7 Hz), 114.14, 59.18
(CH), 55.47 (OCHj3), 37.26 (CH,).MS (ESI) m/z: 382.8 (M+1) *. Elemental analysis for
CyH;7F,NOS: C, 69.27; H, 4.49; N, 3.67; S, 8.40; found: C, 69.15; H, 4.33; N, 3.59; S, 8.37.
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2-(3,4-difluorophenyl)-4-(furan-2-yl)-2,3-dihydrobenzo[b] [ 1,4 ] thiazepine (4g)

Yellow solid, Yield: 88 %, M.P. = 125-127 °C, IR (0ya/cm!): 3105 (C-H), 1605 (C=N),
1319 (C-N), 681 (C-S-C). '"H NMR (300 MHz, CDCl;) 6 = 7.66-7.57 (m, 2H, Ar-H), 7.54-
7.43 (m, 1H, Ar-H), 7.37-7.30 (m, 1H, Ar-H), 7.22- 6.99 (m, 5H, Ar-H), 6.68- 6.50 (m, 1H,
Ar-H), 4.96 (dd, J,,= 11.8, J4,= 5.1 Hz, 1H, CH), 3.19 (dd, J,,= 12.9, J;,= 5.1 Hz, 1H, CH,),
2.88 (t, Ju= 12.4 Hz, 1H, CH,). 13C NMR (75 MHz, CDCl;) 6 = 159.26, 152.45, 150.29 (d,
LJec=249.2 Hz), 149.71 (dd, 'Jpc= 248.7, 12.7 Hz), 145.75, 140.80, 135.04, 130.14, 125.74
(d, J= 23.6 Hz), 122.64, 122.20 (dd, J= 6.3, 3.6 Hz), 117.40 (d, 2Jpc= 17.3 Hz), 115.36 (d,
2Jec=17.9 Hz), 113.93, 112.48, 59.38 (CH), 37.52 (CH,). MS (ESI) m/z: 342.1 (M+1)".
Elemental analysis for C;oH3F,NOS: C, 66.85; H, 3.84; N, 4.10; S, 9.39; found: C, 66.82; H,
3.75; N, 4.06; S, 9.25.
2-(3,4-difluorophenyl)-4-(thiophen-2-yl)-2,3-dihydrobenzo[b][1,4]thiazepine (4h)

Yellow solid, Yield: 87 %, M.P. = 149-151 °C, IR (0ya/cm’!): 2917 (C-H), 1599
(C=N),1322 (C-N), 688 (C-S-C). 'H NMR (300 MHz, CDCls) 6 = 7.66-7.53 (m, 2H, Ar-H),
7.53- 7.40 (m, 2H, Ar-H), 7.37-7.27 (m, 1H, Ar-H), 7.24-6.99 (m, 5H, Ar-H), 4.99 (dd,
Jo=11.9, J= 5.0 Hz, 1H, CH), 3.23 (dd, J,= 13.0, J,= 5.0 Hz, 1H, CH,), 2.99 (t, J4,=
12.5 Hz, 1H, CH,). '3C NMR (75 MHz, CDCly) 6 = 163.24, 151.53, 150.12 (d, 'Jpc= 242.5
Hz), 140.80, 134.96, 131.46, 130.10, 128.83, 127.91, 125.75, 125.57, 122.62, 122.12, 117.45
(d, 2Jpc=17.4 Hz), 115.37 (d, 2Jpc= 17.9 Hz), 59.18 (CH), 38.46 (CH,). MS (ESI) m/z: 359.7
(M+2)*. Elemental analysis for C;oH;3F,NS,: C, 63.85; H, 3.67; N, 3.92; S, 17.94; found: C,
63.75; H, 3.56; N, 3.88; S, 17.81.
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Table S-1. Control growth against human lung cancer cell line A549

Experiment 1

Experiment 2

Experiment 3

Control growth, %

Compound 7575020 80 10 20 40 80 10 20 40 80
Drug concentration, ug ml'!
4a 79.8 69.7 549 282 899 80.8 72.7 35.1 96.7 91.9 85.1 46.2
4b 92.5 80.7 469 115 757 56.6 273 8.1 802 71.5 30.5 10.1
4c 59.7 246 3.6 -104 713 303 4.8 -18.1 844 41.1 93 -246
4d 512 183 1.7 -423 36.1 109 0.9 -307 246 95 3.1 -194
4e 72.5 522 485 1.6 654 37.1 337 12 814 679 582 0.5
4f 913 869 612 -122 875 786 551 -58 78.6 69.7 373 -1.5
4g 263 139 -112 -43 125 42 -35 -36 59 14 -12 -11
4h 40.1 244 158 -12.7 189 108 54 -58 103 62 25 -19
ADR 126 07 -169 -50 85 1.0 -123 -41 41 16 -62 -35
Table S-II. Average control growth against human lung cancer cell line A549
Average control growth, % )
Compound 10 20 40 80 Glso/ ng ml
Drug concentration, pug ml’!
4a 88.8 80.8 70.9 36.5 69.23
4b 82.8 69.6 34.9 9.9 27.88
4c 71.8 32.0 5.9 -17.7 <10
4d 37.3 12.9 1.9 -30.8 <10
4e 73.1 52.4 46.8 1.1 22.07
4f 85.8 78.4 51.2 -6.5 32.33
4g 14.9 6.5 -5.3 -30 <10
4h 23.1 13.8 7.9 -6.8 <10
ADR 8.4 1.1 -11.8 -42 <10
Table S-III. Control growth against human breast cancer cell line MCF-7
Experiment 1 Experiment 2 Experiment 3
Compound Control growth, %
10 20 40 80 10 20 40 80 10 20 40 80
Drug concentration, pg ml!
4a 109.9 91.1 70.1 558 957 82.6 58.6 423 89.9 70.5 462 30.6
4b 95.6 93.8 83.1 37.1 759 745 702 141 61.6 609 552 838
4c 60.7 263 11.5 -189 524 163 57 -11.1 249 69 23 -72
4d 498 189 -92 -562 251 119 -38 -41.1 112 76 -1.1 -356
4e 653 324 173 11.7 50.1 152 112 7.5 424 97 42 2.1
4f 82.5 702 645 515 622 554 50.1 422 509 42.1 363 30.5
4g 427 30.1 27.7 -152 295 164 145 -6.7 1211 93 49 24
4h 514 314 105 -412 426 199 43 -264 152 10.8 1.1 -14.6
ADR 143 16 -153 -434 83 1.1 -11.5 -29.1 53 09 -7.1 -17.8
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Table S-IV. Average control growth against human breast cancer cell line MCF-7

S351

Average control growth, %

Compound 10 20 40 80 Glso/pg ml!
Drug concentration, pg ml!

4a 98.5 81.4 58.3 42.9 68.59
4b 77.7 76.4 69.5 20 48.23
4c 46 16.5 6.5 -124 <10
4d 28.7 12.8 -4.7 -44.3 <10
4e 52.6 19.1 10.9 7.1 <10
4f 83.6 51.8 47.9 37.3 35.05
4g 28.1 18.6 15.7 -8.1 <10
4h 36.4 20.7 5.3 274 <10

ADR 9.3 1.2 -11.3 -30.1 <10

Table S-V. Control growth against human liver cancer cell line HEPG2

Compound

Experiment 1

Experiment 2

Experiment 3

Control growth, %

10 20 40 8 10 20 40 80 10 20 40 80
Drug concentration, pg ml'!

4a 954 883 70.7 493 873 79.1 569 41.1 762 645 458 30.2
4b 89.8 69.7 60.1 529 77.8 572 41.6 395 709 378 237 222
4¢ 69.1 46.5 203 -17.2 529 31.6 12.1 -102 457 242 54 4.1
4d 306 162 -50.7 -48.1 20.1 6.7 -38.5 -34.8 165 3.8 -29.9 -14.9
4e 942 655 62.1 49.5 82.7 50.6 518 365 739 393 29.8 259
4f 79.6 702 462 -11.2 684 61.1 321 -86 575 316 141 -2.1
4g 59.2 404 219 -363 48.6 31.1 133 -278 344 197 89 -16.3
4h 21.8 91 -123 1.1 173 72 -101 0.7 101 23 -6.1 2.1
ADR 119 91 -53 -309 87 52 -32 -216 43 13 -14 -102

Table S-VI. Average control growth against human liver cancer cell line HEPG2

Average control growth, %

Compound 10 20 40 80 Glsy/pg ml!
Drug concentration, pg ml!
4a 86.3 77.3 57.8 40.2 57.69
4b 79.5 54.9 41.8 38.2 32.6
4c 55.9 34.1 12.6 -10.5 <10
4d 224 8.9 -39.7 -32.6 <10
4e 68.5 54.3 30.8 -7.3 16.98
4f 65.2 55.9 50.3 41.4 33.46
4g 47.4 304 14.7 -26.8 <10
4h 16.4 6.2 -9.5 1.3 <10
ADR 8.3 5.2 -3.3 -20.9 <10
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Table S-VII. Control growth against human prostate cancer cell line PC-3

Compound

Experiment 1 Experiment 2

Experiment 3

Control growth, %

10 20 40 80 10 20 40 80 10 20 40 80
Drug concentration, pg ml!
4a 109.2 90.5 88.7 60.1 100.7 81.2 709 503 89.8 69.8 61.8 339
4b 90.2 632 51.5 428 749 479 46.1 309 67.1 362 329 2I1.1
4c 453 411 31 224 364 247 19 142 251 134 10 5.1
4d 40.2 356 42 -124 252 204 28 9.1 174 112 1.1 -3.1
4e 70.2 31.8 94 -394 541 235 72 -272 46.1 113 35 -18.6
4f 58.1 52 435 11.8 459 41 292 72 391 27 176 23
4g 39.1 324 228 152 304 205 11.1 89 202 137 63 5.6
4h 59.6 409 155 -11.2 458 32.6 11.7 -79 377 165 3.1 -22
ADR 136 1.1 -12.1 -288 92 07 -7.5 -221 51 18 -53 -11.8
Table S-VIII. Average control growth against human prostate cancer cell line PC-3
Average control growth, %
Compound 10 20 40 80 Glso/pg ml!
Drug concentration, pg ml*!
4a 99.9 80.5 73.8 48.1 92.93
4b 77.4 49.1 43.5 31.6 28.19
4c 35.6 26.4 20 13.9 <10
4d 27.6 22.4 2.7 -8.2 <10
4e 56.8 22.2 6.7 -28.4 <10
4f 47.7 40 30.1 7.1 11.59
4g 29.9 22.2 13.4 9.9 <10
4h 47.7 30 10.1 -7.1 <10
ADR 9.3 1.2 -8.3 -20.9 <10
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Fig. S-33. Antibacterial activity of synthesized compounds against gram positive strains
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