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Chemistry

General procedure for the synthesis of 3-((2-oxopropyl)amino)benzenesulfonamide (2). A mixture of amine 1 (1.0
g, 5.8 mmol), 1-chloropropanone (0.5 ml, 6.2 mmol), 10 ml of water was stirred at reflux for 4 h. Then the reaction
mixture was cooled down and the precipitate was filtered off, washed with water, diethyl ether to afford yellow
solid, yield 0.58 g (44%); m.p. 114-115 °C; IR (KBr) (v, cm™): 3396, 3263, 1724; 'H NMR (400 MHz, DMSO-ds) §
(ppm): 2.14 (s, 3H, CHz), 4.02 (s, 2H, CHz), 6.33 (br. s, 1H, NH), 6.73 (d, 1H, ] = 8.2 Hz, Har), 6.99 (br. s, 2H, NH>),
7.12-7.27 (m, 3H, Har); *C NMR (101 MHz, DMSO-ds) (8, ppm): 27.09, 52.79, 108.71, 112.90, 114.95, 129.30, 144.78,
148.39, 205.94; Anal. Calcd. for CoH12N20sS: C 47.36; H 5.30; N 12.27; %. Found: C 47.22; H 5.19; N 12.46 %.

General procedure for the synthesis of 3-(2-mercapto-4-methyl-1H-imidazol-1-yl)benzenesulfonamide (3). A
mixture of compound 2 (0.5 g, 2.2 mmol), KSCN (0.78 g, 8 mmol), 5 ml of glacial acetic acid and 1 ml of HCl was
heated at reflux for 4 h. Then the reaction mixture was cooled down and diluted with 20 ml of water. The precipitate
was filtered off, washed with water, dried and recrystallized from propan-2-ol to afford brown solid, yield 0.52 g
(88%); m.p. 208-209 °C; IR (KBr) (v, cm™): 3319, 2664, 1489; 'H NMR (400 MHz, DMSO-ds) 6 (ppm): 2.08 (s, 3H,
CHs), 7.04 (s, 1H, Har), 7.47 (br. s, 2H, NH>), 7.62-7.93 (m, 3H, Ha), 8.10 (s, 1H, CH), 12.39 (s, 1H, SH); *C NMR (101
MHz, DMSO-ds) (8, ppm): 9.74, 115.26, 122.60, 124.46, 125.07, 128.82, 129.54, 138.10, 144.61, 161.29; Anal. Calcd. for
C1oH11N3O252: C 44.59; H 4.12; N 15.60; %. Found: C 44.42; H 3.99; N 15.76 %.

General procedure for the synthesis of compounds 4-9. Amine 1 (1.72 g, 10 mmol) was dissolved in boiling water
(40 ml). Then the solution of corresponding a-haloketone (12 mmol) in 10 ml of
1,4-dioxane was added dropwise to the mixture. The reaction mixture was heated at reflux for 2 h, then it was
cooled down and the precipitate was filtered off, washed with diethyl ether, and recrystallized from 1,4-dioxane to
afford compounds 4-9.

3-((2-oxo-2-phenylethyl)amino)benzenesulfonamide (4). White solid, yield 253 g (87%) m.p.
227-228 °C; IR (KBr) (v, em™): 3384, 3260, 1686; '"H NMR (400 MHz, DMSO-ds) 8 (ppm): 4.75 (s, 2H, CHz), 6.20 (br.
s, 1H, NH), 6.86 (dd, 1H, , ] = 8.2, 2.3, Har), 6.99-7.07 (m, 1H, Har), 7.09-7.29 (m, 4H, NHz, Har), 7.53-7.74 (m, 3H, Har),
8.10 (d, 2H, ] = 7.2 Hz, Har); 3C NMR (101 MHz, DMSO-ds) (5, ppm): 50.24, 109.08, 113.10, 115.27, 123.88, 129.27,
129.39, 139.73, 144.77, 148 .41, 150.13, 195.86; Anal. Calcd. for C1sH1aN20sS: C 57.92; H 4.86; N 9.65 %. Found: C 57.88;
H 4.77; N 9.50 %.

3-((2-(4-chlorophenyl)-2-oxoethyl)amino)benzenesulfonamide (5). White solid, yield 2.91 g (90%); m.p. 230-231
°C; IR (KBr) (v, cm): 3372, 3248, 1693; 'H NMR (400 MHz, DMSO-ds) & (ppm): 4.73 (s, 2H, CHz), 6.39 (br. s, 1H,
NH), 6.84 (d, 2H, J=7.8 Hz, Ha), 7.02 (d, 1H, | =7.6 Hz, Ha), 7.11 (br. s, 1H, Ha), 7.18 (br. s, 2H, NH»), 7.23 (t, 1H, |
=79 Hz, Ha), 7.64 (d, 2H, ] = 8.3 Hz, Har), 8.08 (d, 2H, ] = 7.2 Hz, Har); *C NMR (101 MHz, DMSO-ds) (§, ppm):
49.69, 109.02, 112.98, 115.29, 128.93, 129.23, 129.84, 133.73, 138.48, 144.75, 148.50, 195.45; Anal. Calcd. for
CisHi13CIN20s5: C 51.77; H 4.03; N 8.63 %. Found: C 51.71; H 4.07; N 8.58 %.

3-((2-(3,4-dichlorophenyl)-2-oxoethyl)amino)benzenesulfonamide (6). White solid, yield 3.07 g (85%); m.p. 220-
221 °C; IR (KBr) (v, em™): 3375, 3263, 1692; 'TH NMR (400 MHz, DMSO-ds) & (ppm): 4.76 (s, 2H, CHz), 6.77-7.33 (m,
6H, NH:, Hx), 7.84 (d, H, ] = 8.4 Hz, Hx), 8.01 (d, H, ] = 8.4 Hz, Ha), 8.28 (s, 1H, Ha); 2C NMR (101 MHz, DMSO-ds)

(8, ppm): 49.87, 109.12, 113.04, 115.27, 127.93, 129.24, 129.93, 131.15, 131.89, 135.20, 136.36, 144.75, 148.44, 194.84;
Anal. Calcd. for C1aH12Cl2N20sS: C 46.81; H 3.37; N 7.80 %. Found: C 46.82; H 3.27; N 7.87%.

3-((2-(4-fluorophenyl)-2-oxoethyl)amino)benzenesulfonamide (7). White solid, yield 3.00 g (97%); m.p. 228-229
°C; IR (KBr) (v, cm): 3387, 3256, 1687; '"H NMR (400 MHz, DMSO-ds) § (ppm): 4.73 (s, 2H, CHz), 6.39 (br. s, 1H,
NH), 6.84 (d, 1H, ] =8.2 Hz, Ha), 7.01 (d, 1H, | = 7.6 Hz, Ha), 7.12 (br. s, 1H, Ha), 7.18 (br. s, 2H, NH>), 7.23 (t, 1H, |
=7.9 Hz, Ha), 7.35-7.44 (m, 2H, Har), 8.12-8.19 (m, 2H, Ha); 3C NMR (101 MHz, DMSO-ds) (8, ppm): 49.60, 109.01,
112.94, 115.27, 115.75, 115.96, 129.23, 130.90, 130.99, 131.81, 131.84, 144.75, 148.55, 194.96; Anal. Calcd. for
CuuH1sFN20sS: C 54.54; H 4.25; N 9.09 %. Found: C 54.57; H 4.41; N 8.95 %.

3-((2-(4-cyanophenyl)-2-oxoethyl)amino)benzenesulfonamide (8). Yellow solid, yield 2.40 g (76%); m.p. 219-220
°C; IR (KBr) (v, em): 3377, 3252, 2228, 1691; '"H NMR (400 MHz, DMSO-ds) & (ppm): 4.79 (s, 2H, CHz), 6.34 (br. s,



1H, NH), 6.85 (d, 1H, ] = 8.2 Hz, Ha), 7.02 (d, 1H, ] = 6.8 Hz, Ha) 7.12 (br. s, 1H, Har), 7.15-7.27 (m, 3H, NHz, Ha),
8.06 (d, 2H, ] = 8.1 Hz, Ha), 821 (d, 2H, ] = 8.1 Hz, Ha); 1°C NMR (101 MHz, DMSO-ds) (5, ppm): 50.07, 109.08,
113.05, 115.26, 115.46, 118.16, 128.57, 129.25, 132.84, 138.26, 144.76, 148.43, 196.04; Anal. Calcd. for C1sHi3N30sS: C
57.13; H 4.16; N 13.33 %. Found: C 57.08; H 4.26; N 13.29 %.

3-((2-(4-nitrophenyl)-2-oxoethyl)amino)benzenesulfonamide (9). Orange solid, yield 3.28 g (98%); m.p. 217-218
°C; IR (KBr) (v, cm): 3344, 3262, 1702; 'H NMR (400 MHz, DMSO-ds) & (ppm): 4.82 (s, 2H, CHz), 6.46 (br. s, 1H,
NH), 6.86 (d, 2H, ] =8.2 Hz, Ha), 7.03 (d, 1H, | =7.7 Hz, Ha), 7.13 (br. s, 1H, Ha), 7.18 (br. s, 2H, NH>), 7.24 (t, 1H, ]
=7.9 Hz, Har), 8.19-8.49 (m, 4H, Har); 3C NMR (101 MHz, DMSO-ds) (3, ppm): 50.24, 109.08, 113.10, 115.27, 123.88,
129.77,129.39,139.73, 144.77, 148.41, 150.13, 195.86; Anal. Calcd. for C1aH1sN3OsS: C 50.15; H3.91; N 12.53; %. Found:
C50.28; H4.04; N 12.33 %.

General procedure for the synthesis of imidazoles 10-15. 2 mmol of compounds 4-9 was dissolved in the solution
of glacial acetic acid (5 ml) and HCI (1 ml), and KSCN (0.78 g, 8 mmol) was added. The reaction mixture was heated
at reflux for 4 h, then it was cooled down, diluted with water and the precipitate was filtered off, washed with
water and n-hexane.

3-(2-mercapto-4-phenyl-1H-imidazol-1-yl)benzenesulfonamide (10). White solid, yield 0.48 g (72%); m.p. 216—
217 °C; IR (KBr) (v, em): 3358, 2770, 1552; 'H NMR (400 MHz, DMSO-ds) & (ppm): 7.33 (t, 1H, ] =7.5 Hz, Har), 7.39-
7.48 (m, 1H, Har,), 7.52 (s, 2H, NHz), 7.70-8.00 (m, 6H, Har), 8.20 (s, 1H, Har), 13.08 (s, 1H, SH); 3*C NMR (101 MHz,
DMSO-ds) (8, ppm): 115.69, 123.02, 124.30, 124.94, 127.57,128.02, 128.71, 128.95, 129.26, 129.66, 137.90, 144.74, 162.94;
Anal. Calcd. for CisHisNsO252: C 54.36; H 3.95; N 12.68 %. Found: C 54.24; H 3.77; N 12.52 %.

3-(4-(4-chlorophenyl)-2-mercapto-1H-imidazol-1-yl)benzenesulfonamide (11). Light-brown solid, yield 0.52 g
(71%); m.p. 277-278 °C; IR (KBr) (v, cm): 3340, 2728, 1568; 'H NMR (400 MHz, DMSO-ds) 8 (ppm): 7.44-7.58 (m,
4H, Har, NH2), 7.67-7.81 (m, 3H, Har), 7.90 (d, 1H, ] = 8.0 Hz, Ha), 7.95 (d, 1H, ] = 8.0 Hz, Har), 8.00 (br. s, 2H, Ha),
8.19 (s, 1H, CH), 13.12 (s, 1H, SH); 3C NMR (101 MHz, DMSO-ds) (8, ppm): 116.33, 123.00, 125.02, 126.01, 126.52,
127.63,129.00, 129.25, 129.69, 132.41, 137.81, 144.77, 163.15; Anal. Calcd. for CisH12CIN3O2S2: C 49.25; H 3.31; N 11.49;
%. Found: C 49.44; H 3.22; N 11.40 %.

3-(4-(3,4-dichlorophenyl)-2-mercapto-1H-imidazol-1-yl)benzenesulfonamide (12). Light-brown solid, yield
0.58 g (73%); m.p. 241-242 °C; IR (KBr) (v, cm™): 3364, 2720, 1493; 'H NMR (400 MHz, DMSO-ds) & (ppm): 7.53 (br.
s, 2H, NH>), 7.70-7.83 (m, 3H, Har), 7.89 (d, 1H, | =7.9 Hz, Har), 7.95 (d, 1H, ] = 8.0 Hz, Har), 8.00 (s, 1H, Har), 8.18 (s,
1H, CH), 13.16 (s, 1H, SH); 3C NMR (101 MHz, DMSO-ds) (8, ppm): 117.39, 122.90, 124.23, 125.09, 125.94, 126.38,
128.21, 129.18, 129.69, 130.06, 131.13, 131.90, 137.68, 144.80, 163.41; Anal. Caled. for CisH12CIN3O2S2: C 49.25; H 3.31;
N 11.49 %. Found: C 49.26; H 3.35; N 11.42 %.

3-(4-(4-fluorophenyl)-2-mercapto-1H-imidazol-1-yl)benzenesulfonamide (13). Light-yellow solid, yield 0.48 g
(69%); m.p. 271-272 °C; IR (KBr) (v, cm™): 3338, 2729, 1562; '"H NMR (400 MHz, DMSO-ds) & (ppm): 7.27 (t, 2H, ] =
8.8 Hz, Har), 7.45 (br. s, 2H, NHz), 7.62-7.75 (m, 5H, Har), 7.95 (d, 1H, ] = 7.4 Hz, Hx), 8.43 (s, 1H, CH), 11.24 (s, 1H,
SH); *C NMR (101 MHz, DMSO-ds) (8, ppm): 106.15, 115.72, 115.94, 117.33, 121.96, 122.11, 123.01, 125.47, 125.50,
125.55, 129.86, 137.46, 145.04, 152.31, 160.10, 162.53; Anal. Calcd. for CisH12FN3O:S2: C 51.56; H 3.46; N 12.03 %.
Found: C 51.36; H 3.29; N 12.10 %.

3-(4-(4-cyanophenyl)-2-mercapto-1H-imidazol-1-yl)benzenesulfonamide (14). Light-yellow solid, yield 0.55 g
(77%); m.p. 301-302 °C; IR (KBr) (v, cm™): 3344, 2815, 2232, 1510; '"H NMR (400 MHz, DMSO-ds) & (ppm): 7.53 (br.
s, 2H, NH>), 7.76 (t, 1H, ] = 8.0 Hz, Ha), 7.85-7.99 (m, 6H, Hx), 8.18 (s, 1H, CH), 8.21 (s, 1H, Ha), 13.27 (s, 1H, SH);
13C NMR (101 MHz, DMSO-ds) (8, ppm): 109.85, 118.51, 118.75, 123.09, 124.63, 125.22, 127.04, 129.36, 129.75, 131.91,
132.96, 137.63, 144.81, 163.84; Anal. Calcd. for CisH12N4O2S2: C 53.92; H 3.39; N 15.72 %. Found: C 53.71; H 3.34; N
15.79 %.

3-(2-mercapto-4-(4-nitrophenyl)-1H-imidazol-1-yl)benzenesulfonamide (15). Dark-yellow solid, yield 0.58 g
(77%); m.p. 278-279 °C; IR (KBr) (v, cm™): 3311, 2719, 1516; '"H NMR (400 MHz, DMSO-ds) & (ppm): 7.54 (br. s, 2H,



NHz), 7.77 (t, 1H, ] = 7.9 Hz, Har), 7.88-8.08 (m, 4H, Har), 8.19 (s, 1H, CH), 8.28, 8.30 (2s, 3H, Har), 13.35 (s, 1H, SH);
13C NMR (101 MHz, DMSO-ds) (8, ppm): 119.24, 123.09, 124.39, 124.87, 125.27, 126.73, 129.36, 129.75, 133.86, 137.56,
144.82, 146.17, 164.10; Anal. Calcd. for C1sH1:N1OsS2: C 47.86; H 3.21; N 14.89; %. Found: C 47.93; H 3.19; N 14.64 %.

General  procedure for the synthesis of  3-(4-(4-chlorophenyl)-2-(ethylthio)-1H-imidazol-1-
yDbenzenesulfonamide (16). Imidazole 11 (0.37 g, 1.0 mmol) was dissolved in DMF (3 ml). Triethylamine (0.5 ml)
and ethyliodide (0.24 g, 1.5 mmol) were added dropwise, and the reaction mixture was stirred at room temperature
for 3 h. Then the reaction mixture diluted with 20 ml of water. The precipitate was filtered off, washed with water,
diethyl ether, dried and recrystallized from propan-2-ol to afford white solid, yield 0.36 g (92%); m.p. 214-215 °C;
IR (KBr) (v, cm™): 3349, 1481; "H NMR (400 MHz, DMSO-ds) & (ppm): 1.30 (t, 3H, | =7.3 Hz, CH3), 3.15(q, 2H, | =
7.4 Hz, CH), 7.46 (d, 2H, | =8.2 Hz, Har), 7.58 (br. s, 2H, NH>), 7.72-8.01 (m, 6H, Har), 8.14 (s, 1H, CH); *C NMR (101
MHz, DMSO-ds) (5, ppm): 14.83, 27.52, 119.34, 122.34, 125.51, 126.02, 128.62, 130.48, 131.15, 132.36, 136.88, 140.31,
142.19, 145.39; Anal. Calcd. for Ci7HisCIN3O2S2: C 51.84; H 4.09; N 10.67 %. Found: C 51.71; H 3.89; N 10.76 %.

General procedure for the synthesis of imidazoles 17-22. 2 mmol of compounds 4-9 was dissolved in glacial acetic
acid (5 ml) and urea (0.48 g, 8 mmol) was added. The reaction mixture was heated at reflux for 12 h, then it was
cooled down, diluted with water and the precipitate was filtered off, washed with water and n-hexane.

3-(2-oxo0-4-phenyl-2,3-dihydro-1H-imidazol-1-yl)benzenesulfonamide (17). White solid, yield 0.31 g (49%); m.p.
258-259 °C; IR (KBr) (v, cm): 3332, 3241, 1703; 'H NMR (400 MHz, DMSO-ds) & (ppm): 7.27 (t, 1H, ] =7.4 Hz, Har),
7.36-7.49 (m, 4H, Ha, NH>), 7.63-7.74 (m, 5H, Ha), 7.97 (d, 1H, ] =7.2 Hz, Ha), 8.44 (s, 1H, CH), 11.23 (s, 1H, NH);
13C NMR (101 MHz, DMSO-de) (8, ppm): 106.27, 117.36, 121.94, 122.93, 123.05, 123.45, 127.31, 128.82, 129.86, 137.49,
145.03, 152.34; Anal. Calcd. for C1sH1sNsOsS: C 57.13; H 4.16; N 13.33; %. Found: C 57.41; H 4.08; N 13.11 %.

3-(4-(4-chlorophenyl)-2-oxo0-2,3-dihydro-1H-imidazol-1-yl)benzenesulfonamide (18). Light-brown solid, yield
0.36 g (52%); m.p. 300-301 °C; IR (KBr) (v, cm?): 3322, 3249, 1691; *H NMR (400 MHz, DMSO-ds) 8 (ppm): 7.43-7.53
(m, 4H, Har, NH2), 7.63-7.74 (m, 4H, Har), 7.78 (s, 1H, Har), 7.95 (d, 1H, ] =7.5 Hz, Har), 8.42 (s, 1H, CH), 11.27 (s, 1H,
NH); 3C NMR (101 MHz, DMSO-de) (8, ppm): 107.09, 117.40, 121.87, 122.07, 123.09, 124.38, 125.10, 127.79, 128.61,
128.85, 129.87, 131.56, 137.37, 145.05, 152.27; Anal. Calcd. for CisH12CINsOsS: C 51.51; H 3.46; N 12.01; %. Found: C
51.33; H3.27; N 11.92 %.

3-(4-(3,4-dichlorophenyl)-2-oxo0-2,3-dihydro-1H-imidazol-1-yl)benzenesulfonamide (19). Light-brown solid,
yield 0.34 g (44%); m.p. 286-287 °C; IR (KBr) (v, cm?): 3331, 3245, 1704; '"H NMR (400 MHz, DMSO-ds) § (ppm):
7.45 (br. s, 2H, NH2), 7.61-7.73 (m, 4H, Har), 7.90-8.00 (m, 3H, Har), 8.40 (s, 1H, CH), 11.31 (s, 1H, NH); 3*C NMR (101
MHz, DMSO-ds) (5, ppm): 108.44, 117.39, 120.66, 122.23, 123.12, 123.35, 125.02, 129.14, 129.57, 129.90, 131.00, 131.78,
137.23, 145.08, 152.14; Anal. Calcd. for C1sHuiCL.NsOsS: C 46.89; H 2.89; N 10.94; %. Found: C 46.69; H 2.82; N 10.84
%.

3-(4-(4-fluorophenyl)-2-oxo-2,3-dihydro-1H-imidazol-1-yl)benzenesulfonamide (20). Yellow solid, yield 0.39 g
(59%); m.p. 298-299 °C; IR (KBr) (v, cm): 3320, 3248, 1691; 'H NMR (400 MHz, DMSO-ds) & (ppm): 7.27 (t, 2H, ] =
8.7 Hz, Har), 7.45 (br. s, 2H, NH>), 7.60-7.76 (m, 5H, Har), 7.95 (d, 1H, ] = 7.4 Hz, Har), 8.43 (s, 1H, CH), 11.24 (s, 1H,
NH); 3C NMR (101 MHz, DMSO-ds) (8§, ppm): 106.15, 106.17, 115.72, 115.94, 117.33, 121.97, 122.12, 123.01, 125.47,
125.50, 125.56, 129.87, 137.47, 1145.05, 152.31; Anal. Calcd. for CisH12FN3OsS: C 54.05; H 3.63; N 12.61; %. Found: C
53.87; H 3.63; N 12.44 %.

3-(4-(4-cyanophenyl)-2-oxo-2,3-dihydro-1H-imidazol-1-yl)benzenesulfonamide (21). Yellow solid, yield 0.29 g
(43%); m.p. 328-329 °C; IR (KBr) (v, cm™): 3299, 3219, 2226, 1704 '"H NMR (400 MHz, DMSO-ds) & (ppm): 7.47 (br.
s, 2H, NHz), 7.65-7.75 (m, 2H, Har), 7.80-7.89 (m, 4H, Ha, CH), 7.95 (d, 1H, ] =7.8 Hz, Ha), 8.01 (s, 1H, Har), 8.41 (s,
1H, CH), 11.42 (s, 1H, NH); *C NMR (101 MHz, DMSO-ds) (5, ppm): 108.95, 109.85, 117.68, 118.94, 121.40, 122.44,
123.40, 123.73, 129.94, 132.81, 133.26, 137.13, 145.09, 152.26; Anal. Calcd. for C1sH12N4OsS: C 56.46; H 3.55; N 16.46
%. Found: C 56.30; H 3.60; N 16.46 %.



3-(4-(4-nitrophenyl)-2-oxo-2,3-dihydro-1H-imidazol-1-yl)benzenesulfonamide (22). Brown solid, yield 0.28 g
(38%); m.p. 246-247 °C; IR (KBr) (v, cm): 3307, 3231, 1693; '"H NMR (400 MHz, DMSO-ds) 6 (ppm): 'H NMR (400
MHz, DMSO-ds) & (ppm): 7.38-7.48 (m, 4H, NHz, Har), 7.58-7.69 (m, 4H, Ha), 7.73 (s, 1H, Har), 790 (d, 1H, J = 7.5
Hz, Ha), 8.37 (s, 1H, CH), 11.22 (s, 1H, NH); 3C NMR (101 MHz, DMSO-ds) (§, ppm): 113.96, 114.57, 118.11, 120.51,
122.48, 123.70, 123.90, 124.26, 129.36, 133.45, 139.34, 139.47, 147.67, 155.62; Anal. Calcd. for Ci1sH12N4OsS: C 50.00; H
3.36; N 15.55; %. Found: C 49.85; H 3.13; N 15.38 %.

General procedure for the synthesis of 3-(3-ethyl-4-(4-fluorophenyl)-2-oxo-2,3-dihydro-1H-imidazol-1-
yDbenzenesulfonamide (23). Imidazole 20 (0.35 g, 1.0 mmol) was dissolved in DMF (3 ml). Triethylamine (0.5 ml)
and ethyliodide (0.24 g, 1.5 mmol) were added dropwise, and the reaction mixture was stirred at room temperature
for 10 hours. Then the reaction mixture was diluted with 20 ml of water. The precipitate was filtered off, washed
with water, diethyl ether, dried and recrystallized from propan-2-ol to afford white solid, yield 0.26 g (72%); m.p.
177-178 °C; IR (KBr) (v, cm™): 3350, 1671; 'H NMR (400 MHz, DMSO-ds) & (ppm): 1.30 (t, 3H, ] =7.3 Hz, CH3), 3.14
(g,2H, =73 Hz, CH2), 7.23 (t, 2H, ] = 8.7 Hz, Har), 7.57 (br. s, 2H, NH>), 7.70-8.00 (m, 6H, CH, Har), 8.08 (s, 1H, CH);
13C NMR (101 MHz, DMSO-ds) (8, ppm): 14.83, 27.56, 115.34, 115.56, 118.69, 122.32, 125.44, 126.21, 126.29, 128.63,
130.00, 130.03, 130.47, 136.94, 140.57, 141.88, 145.36; Anal. Calcd. for Ci7H1sFNsOsS: C 56.50; H 4.46; N 11.63; %.
Found: C 56.40; H 4.24; N 11.38 %.

General procedure for the synthesis of compounds 25-30. Amine 24 (1.88 g, 10 mmol) was dissolved in boiling
water (30 ml). Then the solution of corresponding a-haloketone (12 mmol) in 10 ml of 1,4-dioxane was added
dropwise to the mixture. The reaction mixture was heated at reflux for 2 h, then it was cooled down and the
precipitate was filtered off, washed with diethyl ether, and recrystallized from 1,4-dioxane to afford compounds
25-30.

4-hydroxy-3-((2-oxo-2-phenylethyl)amino)benzenesulfonamide (25). Yellowish solid, yield 2.81 g (92%); m.p.
219-220 °C; IR (KBr) (v, cm?): 3426, 3319, 3238, 1681; 'H NMR (400 MHz, DMSO-ds) & (ppm): 4.74 (d, 2H, | =7.7 Hz,
CH-2), 545 (t, 1H, ] = 5.3 Hz, NH), 6.79 (d, 1H, | = 7.9 Hz, Har), 6.97, 7.00 (2s, 4H, Har, NH2), 7.50-7.77 (m, 3H, Har),
8.09 (d, 2H, | =7.7 Hz, Ha), 10.33 (s, 1H, OH); *C NMR (101 MHz, DMSO-ds) (8, ppm): 49.69, 107.08, 112.17, 114.59,
127.87,128.89, 133.77, 134.87, 135.25, 136.67, 147.04, 195.81; Anal. Calcd. for C1sH1sN20sS: C 54.89; H 4.61; N 9.14 %.
Found: C 54.80; H 4.51; N 9.16 %.

3-((2-(4-chlorophenyl)-2-oxoethyl)amino)-4-hydroxybenzenesulfonamide (26). Brown solid, yield 3.07 g (90%);
m.p. 224-225 °C; IR (KBr) (v, cm™): 3418, 3320, 3236, 1674; '"H NMR (400 MHz, DMSO-ds) & (ppm): 4.73 (s, 2H, CHz),
5.43 (br. s, 1H, NH), 6.79 (d, 1H, ] = 8.6 Hz, Har), 6.97, 6.99 (2s, 4H, Har, NH2), 7.65 (d, 2H, | = 8.3 Hz, Har), 8.10 (d, 2H,
] = 8.3 Hz, Har), 10.32 (s, 1H, OH); C NMR (101 MHz, DMSO-ds) (§, ppm): 49.77, 107.10, 112.21, 114.66, 128.98,
129.83, 133.57, 135.24, 136.59, 138.61, 147.03, 195.04; Anal. Calcd. for C1aHisCIN20sS: C 49.34; H 3.85; N 8.22 %.
Found: C 49.12; H 3.83; N 8.29 %.

3-((2-(3,4-dichlorophenyl)-2-oxoethyl)amino)-4-hydroxybenzenesulfonamide (27). Yellow solid, yield 2.68 g
(71%); m.p. 230231 °C; IR (KBr) (v, cm): 3418, 3310, 3234, 1687; 'H NMR (400 MHz, DMSO-ds) & (ppm): 4.75z (s,
2H, CHy), 5.42 (br. s, 1H, NH), 6.78 (d, 1H, ] = 8.2 Hz, Har), 6.90-7.05 (m, 4H, NH2, Har), 7.85 (d, 1H, ] = 8.4 Hz, Har),
8.03 (d, 1H, ] = 6.5 Hz, Har), 8.30 (s, 1H, Har), 10.33 (s, 1H, OH); *C NMR (101 MHz, DMSO-ds) (8, ppm): 49.98,
107.14, 112.22, 114.73, 127.94, 129.90, 131.20, 131.95, 135.06, 135.25, 136.47, 136.54, 147.03, 194.50; Anal. Calcd. for
CuH1CLN20sS: C 44.81; H 3.22; N 7.47 %. Found: C 45.02; H 3.31; N 7.40 %.

3-((2-(4-fluorophenyl)-2-oxoethyl)amino)-4-hydroxybenzenesulfonamide (28). White solid, yield 3.01 g (93%);
m.p. 222-223 °C; IR (KBr) (v, cm-1): 3419, 3313, 3237, 1685; TH NMR (400 MHz, DMSO-ds) & (ppm): 4.73 (s, 2H, CHa),
5.43 (br. s, 1H, NH), 6.79 (d, 1H, ] = 8.5 Hz, Ha), 6.97, 7.00 (25, 4H, Hu;, NHz), 7.36-7.46 (m, 2H, Har), 8.13-8.22 (m,
2H, Har), 10.33 (s, 1H, OH); 3C NMR (101 MHz, DMSO-de) (8, ppm): 49.68 107.09, 112.21, 114.64, 115.83, 116.04,
130.91, 131.00, 131.65, 131.67, 135.25, 136.65, 147.04, 194.57; Anal. Calcd. for C1aHi1sFN204S: C 51.85; H 4.04; N 8.64;
%. Found: C 51.96; H 4.18; N 8.43 %.



3-((2-(4-cyanophenyl)-2-oxoethyl)amino)-4-hydroxybenzenesulfonamide (29). Yellow solid, yield 3.00 g (91%);
m.p. 221-222 °C; IR (KBr) (v, cm): 3422, 3374, 3258, 2255, 1702; TH NMR (400 MHz, DMSO-ds) & (ppm): 4.78 (s, 2H,
CH?2), 5.38 (br. s, 1H, NH), 6.79 (d, 1H, ] =8.6 Hz, Har), 6.90-7.16 (m, 4H, NH>, Har), 8.15 (dd, 4H, ] = 64.4, 8.2 Hz, Ha),
10.33 (s, 1H, OH); C NMR (101 MHz, DMSO-ds) (8, ppm): 50.20, 107.12, 112.25, 114.75, 115.56, 118.15, 128.57,
132.89, 135.24, 136.53, 138.10, 147.05, 195.66; Anal. Calcd. for CisH1sNsO4S: C 54.37; H 3.95; N 12.68 %. Found: C
54.62; H 4.04; N 12.46 %. C, 54.37; H, 3.95; N, 12.68 %.

4-hydroxy-3-((2-(4-nitrophenyl)-2-oxoethyl)amino)benzenesulfonamide (30). Orange solid, yield 3.37 g (96%);
m.p. 189-190 °C; IR (KBr) (v, cm™): 3414, 3340, 3250, 1685; '"H NMR (400 MHz, DMSO-ds) & (ppm): 4.81 (s, 2H, CHz),
5.45 (br. s, 1H, NH), 6.79 (d, 1H, | = 8.6 Hz, Ha), 6.91-7.02 (m, 4H, NH>, Har), 8.26-8.42 (m, 4H, Har), 10.34 (s, 1H,
OH); *C NMR (101 MHz, DMSO-ds) (§, ppm): 50.35, 107.11, 112.26, 114.78, 123.93, 129.39, 135.24, 136.48, 139.55,
147.04, 150.19, 195.46; Anal. Calcd. for C1aHisN3O6S: C 47.86; H 3.73; N 11.96 %. Found: C 47.89; H 3.69; N 12.00 %.

General procedure for the synthesis of imidazoles 31-36. 2 mmol of compounds 25-30 were dissolved in the
solution of glacial acetic acid (5 ml) and HCI (1 ml), and KSCN (0.78 g, 8 mmol) was added. The reaction mixture
was heated at reflux for 4 h, then it was cooled down, diluted with water and the precipitate was filtered off, washed
with water and n-hexane.

4-hydroxy-3-(2-mercapto-4-phenyl-1H-imidazol-1-yl)benzenesulfonamide (31). Brown solid, yield 048 g
(70%); m.p. 162-163 °C; IR (KBr) (v, cm™): 3402, 2735, 1509; '"H NMR (400 MHz, DMSO-ds) 8 (ppm): 6.70-8.34 (m,
11H, Ha, CH, NH>), 10.89 (s, 1H, OH), 12.92 (s, 1H, SH); *C NMR (101 MHz, DMSO-ds) (, ppm): 116.91, 124.03,
124.62, 127.70, 127.86, 128.07, 128.93, 134.66, 155.77, 163.65; Anal. Calcd. for C1sH1sNsOsS2: C 51.86; H 3.77; N 12.10
%. Found: C 51.80; H 3.72; N 12.10 %.

3-(4-(4-chlorophenyl)-2-mercapto-1H-imidazol-1-yl)-4-hydroxybenzenesulfonamide (32). Light-brown solid,
yield 0.52 g (68%); m.p. 268-269 °C; IR (KBr) (v, cm?): 3411, 2721, 1493; 'H NMR (400 MHz, DMSO-ds) § (ppm):
7.16 (d, 1H, |=8.6 Hz, Har), 7.31 (br. s, 2H, NH2), 7.49 (d, 2H, | =8.2 Hz, Har), 7.69-7.85 (m, 5H, Har, CH), 10.91 (s,
1H, OH), 12.96 (s, 1H, SH); 3C NMR (101 MHz, DMSO-ds) (5, ppm): 116.94, 117.52, 124.50, 125.74, 126.84, 127.01,
127.70, 127.92, 128.98, 132.07, 134.67, 155.77, 163.94; Anal. Calcd. for CisH12CINsOsSz: 47.18; H 3.17; N 11.00; %.
Found: C 47.49; H 3.05; N 10.82 %.

3-(4-(3,4-dichlorophenyl)-2-mercapto-1H-imidazol-1-yl)-4-hydroxybenzenesulfonamide (33). Light-yellow
solid, yield 0.42 g (51%); m.p. 230-231 °C; IR (KBr) (v, cm-): 3371, 2752, 1503; 'H NMR (400 MHz, DMSO-ds) &
(ppm): 7.18 (d, 1H, ] = 8.6 Hz, Har), 7.31 (br. s, 2H, NHz), 7.60-7.83 (m, 4H, Har), 7.87 (s, 1H, Har), 8.07 (s, 1H, CH),
10.98 (s, 1H, OH), 13.01 (s, 1H, SH); 3C NMR (101 MHz, DMSO-ds) (5, ppm): 116.94, 118.62, 124.02, 124.34, 125.63,
125.78,127.64, 127.97,128.53, 129.72, 131.12, 131.89, 134.65, 155.75, 164.26; Anal. Calcd. for CisH11Cl2N3OsS2: C 43.28;
H 2.66; N 10.09 %. Found: C 43.07; H 2.54; N 9.92 %.

3-(4-(4-fluorophenyl)-2-mercapto-1H-imidazol-1-yl)-4-hydroxybenzenesulfonamide (34). Light-yellow solid,
yield 0.49 g (67%); m.p. 277-278 °C; IR (KBr) (v, cm): 3340, 2731, 1501; 'H NMR (400 MHz, DMSO-ds) & (ppm):
7.16 (d, 1H, J=8.6 Hz, Ha), 7.22-7.36 (m, 4H, Har, NH2), 7.61-7.84 (m, 5H, Har, CH), 10.90 (s, 1H, OH), 12.92 (s, 1H,
SH); 3C NMR (101 MHz, DMSO-ds) (9, ppm): 115.84, 116.05, 116.78, 116.94, 124.54, 124.57, 126.16, 126.24, 127.24,
127.70, 127.87, 134.67, 155.77, 163.69; Anal. Calcd. for CisH12FN3OsS2: C 49.31; H 3.31; N 11.50 %. Found: C 49.37; H
3.38; N 11.60 %.

3-(4-(4-cyanophenyl)-2-mercapto-1H-imidazol-1-yl)-4-hydroxybenzenesulfonamide (35). Yellow solid, yield
0.58 g (78%); m.p. 279-280 °C; IR (KBr) (v, em?): 3322, 2735, 2239, 1504; '"H NMR (400 MHz, DMSO-ds) § (ppm):
717 (d, 1H, J=8.6 Hz, Ha), 7.32 (br. s, 2H, NH>), 7.71-8.05 (m, 7H, Ha, CH), 10.97 (s, 1H, OH), 13.12 (s, 1H, SH);
13C NMR (101 MHz, DMSO-ds) (8, ppm): 109.54, 116.96, 118.82, 119.75, 124.30, 124.36, 126.51, 127.68, 128.08, 132.21,
132.98, 134.70, 155.78, 164.70; Anal. Calcd. for C16H12N4OsS2: C 51.60; H 3.25; N 15.04 %. Found: C 51.43; H 3.10; N
15.16 %.



4-hydroxy-3-(2-mercapto-4-(4-nitrophenyl)-1H-imidazol-1-yl)benzenesulfonamide (36). Dark-orange solid,
yield 0.51 g (65%); m.p. 271-272 °C; IR (KBr) (v, cm™): 3362, 2730, 1502; 'H NMR (400 MHz, DMSO-ds) & (ppm): 'H
NMR (400 MHz, DMSO-ds) & (ppm): 7.18 (d, 1H, J=8.6 Hz, Ha), 7.32 (br. s, 2H, NH>), 7.72-8.11 (m, 5H, Har, CH),
8.27 (d, 2H, ] =8.6 Hz, Ha), 10.98 (s, 1H, OH), 13.21 (s, 1H, SH); 3C NMR (101 MHz, DMSO-ds) (8, ppm): 116.96,
120.51, 124.22, 124.41, 124.57, 126.22, 127.65, 128.11, 134.17, 134.70, 145.95, 155.75, 164.99; Anal. Calcd. for
C15sH12N4OsS2: C 45.91; H 3.08; N 14.28 %. Found: C 45.93; H 3.18; N 14.16 %.

General procedure for the synthesis of imidazoles 37-42. 2 mmol of compounds 25-30 were dissolved in glacial
acetic acid (5 ml) and urea (0.48 g, 8 mmol) was added. The reaction mixture was heated at reflux for 12 h, then it
was cooled down, diluted with water and the precipitate was filtered off, washed with water and n-hexane.

4-hydroxy-3-(2-oxo-4-phenyl-2,3-dihydro-1H-imidazol-1-yl)benzenesulfonamide (37). Red solid, yield 0.38 g
(51%); m.p. 271-272 °C; IR (KBr) (v, cm™): 3273, 1701; 'H NMR (400 MHz, DMSO-ds) & (ppm): 7.13 (d, 1H, [=8.6
Hz, Ha), 7.21-7.29 (m, 4H, Ha, NH2), 7.34-7.41 (m, 2H, Har), 7.60 (d, 2H, ] = 7.8 Hz, Ha), 7.67 (dd, 1H, ] = 8.6, 2.3
Hz, Har), 7.84 (s, 1H, CH), 10.84 (s, 1H, OH), 11.11 (s, 1H, NH); 3C NMR (101 MHz, DMSO-ds) (3, ppm): 109.71,
117.05, 121.78, 123.16, 123.86, 125.55, 126.33, 126.88, 128.78, 129.19, 134.93, 152.87, 154.82; Anal. Calcd. for
Ci15H13N30sS: C 54.37; H 3.95; N 12.68 %. Found: C 54.38; H 3.95; N 12.67 %.

3-(4-(4-chlorophenyl)-2-oxo0-2,3-dihydro-1H-imidazol-1-yl)-4-hydroxybenzenesulfonamide (38). Brown solid,
yield 0.39 g (53%); m.p. 280-281 °C; IR (KBr) (v, cm™): 3243, 1660; 'H NMR (400 MHz, DMSO-ds) 8 (ppm): 7.13 (d,
1H, ] =8.6 Hz, Hu), 7.26 (br. s, 2H, NH), 7.33 (s, 1H, Har), 7.44 (d, 2H, ] = 8.4 Hz, Ha), 7.61 (d, 2H, ] = 8.5 Hz, Hu),
7.67 (dd, 1H, ] =8.5, 2.3 Hz, Ha), 7.83 (s, 1H, CH), 10.91, 11.12 (2 br. s, 2H, OH, NH); 3C NMR (101 MHz, DMSO-
ds) (6, ppm): 110.56, 116.99, 120.68, 123.69, 124.81, 125.68, 126.46, 128.19, 128.81, 131.09, 134.87, 152.83, 154.95; Anal.
Calcd. for CisH12CIN3OsS: C 49.25; H 3.31; N 11.49; %. Found: C 49.05; H 3.26; N 11.34 %.

3-(4-(3,4-dichlorophenyl)-2-oxo0-2,3-dihydro-1H-imidazol-1-yl)-4-hydroxybenzenesulfonamide(39). White
solid, yield 0.44 g (55%); m.p. 288-289 °C; IR (KBr) (v, cm): 3322, 1698; "H NMR (400 MHz, DMSO-ds) & (ppm):
7.14(d, 1H, J=8.6 Hz, Ha), 7.26 (br. s, 2H, NH2), 7.47 (s, 1H, Har), 7.55-7.70 (m, 5H, Har), 7.82 (d, 1H, ] = 2.3 Hz, Har),
7.89 (s, 1H, CH), 10.86 (s, 1H, OH), 11.15, 11.24 (2s, 1H, NH); 13C NMR (101 MHz, DMSO-ds) (8, ppm): 111.97.116.93.
119.49. 123.13. 123.49. 124.66. 125.77. 126.61. 128.66. 129.52. 130.00. 130.94. 131.76. 131.90. 133.17. 134.90. 152.71.
154.97.155.61; Anal. Calcd. for CisH1iCl2N3OsS: C 45.02; H 2.77; N 10.50; %. Found: C 44.86; H 2.62; N 10.54 %.

3-(4-(4-fluorophenyl)-2-oxo-2,3-dihydro-1H-imidazol-1-yl)-4-hydroxybenzenesulfonamide  (40). Dark-red
solid, yield 0.49 g (59%); m.p. 246-247 °C; IR (KBr) (v, cm!): 3311, 1668; 'H NMR (400 MHz, DMSO-ds) & (ppm):
714 (d, 1H, ] =8.6 Hz, Ha), 7.19-7.30 (m, 5H, Har, NH2), 7.59-7.70 (m, 3H, Har), 7.83 (s, 1H, CH), 11.11 (br. s, 2H,
NH, OH); C NMR (101 MHz, DMSO-ds) (8, ppm): 109.61, 115.67, 115.88, 117.05 120.94, 123.82, 125.15, 125.23,
125.58, 125.86, 125.89, 126.37, 134.84, 152.86, 154.94, 159.86, 162.28; Anal. Calcd. for CisH12FNsOsS: C 51.57; H 3.46;
N 12.03; %. Found: C 51.78; H 3.51; N 12.04 %.

3-(4-(4-cyanophenyl)-2-oxo-2,3-dihydro-1H-imidazol-1-yl)-4-hydroxybenzenesulfonamide (41). Yellow solid,
yield 0.36 g (51%); m.p. 286287 °C; IR (KBr) (v, cm): 3323, 2227, 1698; '"H NMR (400 MHz, DMSO-ds) § (ppm):
7.13 (d, 1H, ]=8.6 Hz, Har), 7.26 (s, 2H, NH2), 7.57 (s, 1H, Har), 7.65-7.86 (m, 6H, CH, Har), 11.17 (br. s, 2H, NH, OH);
13C NMR (101 MHz, DMSO-ds) (8, ppm): 108.43, 113.47, 116.90, 119.04, 120.13, 123.34, 123.37, 125.93, 126.75, 132.79,
133.70, 134.67, 152.83, 155.30; Anal. Calcd. for Ci1sH12N4OaS: C 53.93; H 3.39; N 15.72; %. Found: C 54.14; H 3.43; N
15.78 %.

4-hydroxy-3-(4-(4-nitrophenyl)-2-oxo-2,3-dihydro-1H-imidazol-1-yl)benzenesulfonamide (42). Orange solid,
yield 0.38 g (51%); m.p. 280-281 °C; IR (KBr) (v, cm-): 3342, 1694; 'H NMR (400 MHz, DMSO-ds) & (ppm): 7.32 (s,
2H, NH>), 7.72 (d, 1H, ] = 8.8 Hz, Har), 8.12-8.22 (m, 4H, Har), 8.29-8.41 (m, 3H, CH, Ha), 10.50 (s, 1H, OH), 10.80
(s, 1H, NH); C NMR (101 MHz, DMSO-ds) (5, ppm): 109.72, 113.96, 114.57, 118.11, 120.51, 122.48, 123.90, 124.26,



129.36, 129.93, 139.34, 145.11, 147.67, 155.62; Anal. Calcd. for CisH12N4OeS: C 47.87; H 3.21; N 14.89; %. Found: C
48.02; H 3.06; N 14.83 %.
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Figure S1. '"H NMR of compound 2 at 400 MHz (DMSO-ds)
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Figure S2. 3C NMR of compound 2 at 101 MHz (DMSO-ds)
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Figure §30. 3C NMR of compound 16 at 101 MHz (DMSO-ds)
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Figure S36. *C NMR of compound 19 at 101 MHz (DMSO-ds)
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21000
(20000

(19000

(18000

(17000

16000

15000

14000

13000

12000

(11000

(10000

(9000

8000

F7000
r6000
5000
4000
3000
(2000
1000
1000

SLb—

s
L9\
649
26'9
v6'9
96'9
869
86'9
00t
0L
0L
bOL
b8 L
98 £~
208
v0'8
oes’

£E°0T—

~E0C

0T

960
Feov

66'0
660
SE6'0

—=}oot

105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 2.5
f1 (ppm)

11.0

Figure 549. '"H NMR of compound 27 at 400 MHz (DMSO-ds)

70000
65000

60000

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

2000

86’6 —

P LOT
Tt
€L ﬁ/
b6 LET
06'6<T
0z’ TET
S6'IET
90'GET
ST'GET
LV O9ET
PSTOET

E0LPT—

05'P6T—

20

40

70 50

120 110 100 90
f1 (ppm)

130

140

190 180 170 160

200

Figure S50. *C NMR of compound 27 at 101 MHz (DMSO-ds)



24000
23000

22000

21000

20000

19000

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

1000

ro

-2000

£LYy—

£FS—

EE°0T—

66T

86'0

00T
=00y

=10¢C

——100C

——Foot

5.0 45 40 35 3.0 25 2.0 1.5

5.5

65 60
f1 (ppm)

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0

11.0

g 8 = = g = = g g = g 8
E g 8 8 8 8 8 2 2 2 2 E;
T T ¢ i T ¥ 3 ¥ G & in ? z
T
89'6b— -
—~
O
T
Q
S
A
N
N
60°£0T
W et » -
PO VI S
m £9STT _
F PO9TT
-
© 16 0€T
®© 00' 1€ ﬁ/ 1
M S9TET ]
e L9TET =
= STSET
m.. §99ET
£ b0 L T— -
o
Q
N
)
=
Z
—
LD
n
& L5 b6T— -
=]
)
-
[

100

110

f1 (ppm)

T T T T T T
170 160 150 140 130 120

180

190

60

70

90

200

Figure §52. 3C NMR of compound 28 at 101 MHz (DMSO-ds)
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Figure S55. 'H NMR of compound 30 at 400 MHz (DMSO-ds)
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Figure S56. *C NMR of compound 30 at 101 MHz (DMSO-ds)
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Figure S57. '"H NMR of compound 31 at 400 MHz (DMSO-ds)
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Figure S58. °*C NMR of compound 31 at 101 MHz (DMSO-ds)
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Figure S59. '"H NMR of compound 32 at 400 MHz (DMSO-ds)
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Figure S61. '"H NMR of compound 33 at 400 MHz (DMSO-ds)
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Figure 562. 3C NMR of compound 33 at 101 MHz (DMSO-ds)
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Figure S64. °C NMR of compound 34 at 101 MHz (DMSO-dbs)
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Figure S66. °C NMR of compound 35 at 101 MHz (DMSO-dbs)
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Figure S67. '"H NMR of compound 36 at 400 MHz (DMSO-ds)
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Figure S68. *C NMR of compound 36 at 101 MHz (DMSO-ds)
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Figure §70. 3C NMR of compound 37 at 101 MHz (DMSO-ds)

:% hole vt o R Ty R e e e e B BT B i I T R 18000
5o R R R R R T T e W N I NI I T =
- L e S el il [
I S e 17000
16000
+15000
14000
+13000
12000
11000
10000
5000
+E000
7000
6000
5000
4000
3000
2000
| 1000
— -J|‘|—|J.| “_’f_illl_y-!- -lnd.ql.-___' - g ro
88 888888 '
— = =R N R 1000
v T v T T T T T T T M T v T v T v T T T T T M T v T v T v T T T T T v T T T
20 115 110 105 100 95 50 S E0 75 7.0 6.5 €D 5.5 5.0 4.5 4.0 35 30 25 2.0
f1 (ppm)
.
Figure S69. '"H NMR of compound 37 at 400 MHz (DMSO-ds)
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Figure S71. '"H NMR of compound 38 at 400 MHz (DMSO-ds)
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Figure §72. 3C NMR of compound 38 at 101 MHz (DMSO-ds)
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Figure S73. '"H NMR of compound 39 at 400 MHz (DMSO-ds)
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Figure §74. 3C NMR of compound 39 at 101 MHz (DMSO-ds)
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Figure S75. 'H NMR of compound 40 at 400 MHz (DMSO-ds)
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Figure §76. 3C NMR of compound 40 at 101 MHz (DMSO-ds)
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Figure S77. 'H NMR of compound 41 at 400 MHz (DMSO-ds)
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Figure S78. *C NMR of compound 41 at 101 MHz (DMSO-dbs)



reouw

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000
2000

0

F-2000

el
[
€0t
re”
T8
ey
8r'g
0z'8
178
€8
se'g
oc'g
g8

05°0T—

08'0T—

A

Jli

8.5

o

Fo6'T
FooT

=20%
Fe6z

[ss0
Fago

65 60 55 50 45 40 35 30 25 20
f1 (ppm)

8.0 7.0

2.0

9.5

Figure S79. '"H NMR of compound 42 at 400 MHz (DMSO-ds)

Lo
15000

(14000

(13000

12000

(11000

10000

9000

(8000

7000

6000

5000

4000

3000

(2000

r1000

-1000

2L 601
96 ETTH
£5b1 2
ety
16021y
8 T T~
06'€2T7
9T 1 g
9621
€6’ mﬁx
PEBET

TTShT~
£9'LbT~

79551 —

110

60

70

170 160 150 140 130 120 100 90
f1 (ppm)

180

Figure S80. *C NMR of compound 42 at 101 MHz (DMSO-ds)



