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Structural characterization data of intermediates 9a-u: 

2-(5-(4-fluorobenzylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9a): Yield: 0.21 

g, 91%. Yellow solid, m.p. 156-157 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.27 (s, 1H, -

CHO), 8.31-7.17 (m, 8H, Ar-H), 4.64 (s, 2H, S-CH2), 4.09 (s, 3H, N-CH3). 
13C NMR (DMSO-d6, 100 

MHz, δ in ppm): 186.75, 160.95, 158.90, 138.66, 133.18, 133.15, 131.73, 129.54, 126.25, 124.54, 

122.36, 120.44, 120.33, 117.72, 116.02, 115.81, 112.10, 35.67, 33.12. MS: m/z= 368.4 (M+1). Anal. 

calculated for C19H14FN3O2S: C, 62.11; H, 3.84; N, 11.44; S, 8.73. Found: C, 62.09; H, 3.80; N, 

11.42; S, 8.70. 

2-(5-(4-methoxybenzylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9b): Yield: 

0.20 g, 87%. Orange solid, m.p. 160-161 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.26 (s, 1H, 

-CHO), 8.30-7.14 (m, 8H, Ar-H), 4.67 (s, 2H, S-CH2), 4.09 (s, 3H, N-CH3), 3.69 (s, 3H, O-CH3). 
13C 

NMR (DMSO-d6, 100 MHz, δ in ppm): 186.61, 162.76, 161.55, 160.93, 133.09, 131.70, 130.62, 

126.32, 124.96, 123.06, 122.80, 121.12, 118.53, 115.99, 115.78, 112.24, 106.70, 54.40, 35.59, 33.12. 

MS: m/z= 380.2 (M+1). Anal. calculated for C20H17N3O3S: C, 63.31; H, 4.52; N, 11.07; S, 8.45. 

Found: C, 63.29; H, 4.50; N, 11.05; S, 8.41. 

4-((5-(3-formyl-1-methyl-1H-indol-2-yl)-1,3,4-oxadiazol-2-ylthio)methyl)benzonitrile (9c): Yield: 

0.20 g, 88%. Pale yellow solid, m.p. 165-166 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.23 (s, 

1H, -CHO), 8.31-7.14 (m, 8H, Ar-H), 4.71 (s, 2H, S-CH2), 4.08 (s, 3H, N-CH3). 
13C NMR (DMSO-d6, 

100 MHz, δ in ppm): 186.71, 160.98, 158.95, 143.10, 136.65, 134.78, 134.73, 130.54, 129.98, 129.81, 

127.69, 124.30, 122.80, 121.11, 118.53, 115.78, 111.21, 107.70, 35.43, 33.19. MS: m/z= 375.4 
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(M+1). Anal. calculated for C20H14N4O2S: C, 64.16; H, 3.77; N, 14.96; S, 8.56. Found: C, 64.14; H, 

3.73; N, 14.93 S, 8.52. 

2-(5-(2-fluorobenzylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9d): Yield: 

0.212 g, 92%. White solid, m.p. 150-151 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.27 (s, 1H, 

-CHO), 8.31-7.14 (m, 8H, Ar-H), 4.63 (s, 2H, S-CH2), 4.08 (s, 3H, N-CH3). 
13C NMR (DMSO-d6, 100 

MHz, δ in ppm): 186.73, 163.14, 162.61, 159.87, 139.57, 131.19, 130.31, 129.47, 128.30, 126.77, 

124.96, 124.10, 122.18, 121.12, 115.99, 111.24, 106.48, 33.18, 29.49. MS: m/z= 368.4 (M+1). Anal. 

calculated for C19H14FN3O2S: C, 62.11; H, 3.84; N, 11.44; S, 8.73. Found: C, 62.09; H, 3.81; N, 

11.41; S, 8.71. 

2-(5-(4-nitrobenzylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9e): Yield: 0.198 

g, 86%. Yellow solid, m.p. 170-171 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.29 (s, 1H, -

CHO), 8.27-7.19 (m, 8H, Ar-H), 4.71 (s, 2H, S-CH2), 4.09 (s, 3H, N-CH3). 
13C NMR (DMSO-d6, 100 

MHz, δ in ppm): 186.78, 160.91, 158.87, 147.33, 146.72, 138.64, 131.21, 129.63, 129.49, 127.51, 

122.63, 122.48, 122.04, 120.79, 115.93, 111.18, 106.97, 35.36, 33.11. MS: m/z= 395.2 (M+1). Anal. 

calculated for C19H14N4O4S: C, 57.86; H, 3.58; N, 14.21; S, 8.13. Found: C, 57.83; H, 3.55; N, 14.18; 

S, 8.09. 

2-(5-(isopropylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9f): Yield: 0.19 g, 

83%. Off white solid, m.p. 147-148 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.35 (s, 1H, -

CHO), 8.32-7.16 (m, 4H, Ar-H), 4.12 (s, 3H, N-CH3), 3.99 (sep, 1H, S-CH, J = 6.8 Hz), 1.51 (d, 6H, -

(CH3)2, J = 6.8 Hz). 13C NMR (DMSO-d6, 100 MHz, δ in ppm): 186.72, 165.06, 158.73, 138.63, 

129.67, 126.21, 124.55, 124.38, 122.34, 117.67, 112.06, 33.12, 23.58, 20.48. MS: m/z= 302.1 (M+1). 

Anal. calculated for C15H15N3O2S: C, 59.78; H, 5.02; N, 13.94; S, 10.64. Found: C, 59.75; H, 4.99; N, 

13.91; S, 10.60. 

2-(5-(cyclopentylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9g):  Yield: 0.184 

g, 80%. Off white solid, m.p. 142-143 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.32 (s, 1H, -

CHO), 8.36-7.22 (m, 4H, Ar-H), 4.10 (s, 3H, N-CH3), 4.09-4.02 (m, 1H, S-CH), 2.20-1.47 (m, 8H, 

aliphatic). 13C NMR (DMSO-d6, 100 MHz, δ in ppm): 186.73, 162.77, 160.58, 139.71, 129.59, 

127.75, 121.92, 121.24, 121.10, 111.23, 107.72, 44.19, 35.28, 35.34, 33.19, 26.35, 26.18. MS: m/z= 

328.2 (M+1). Anal. calculated for C17H17N3O2S: C, 62.36; H, 5.23; N, 12.83; S, 9.79. Found: C, 

62.32; H, 5.21; N, 12.81; S, 9.77. 

2-(5-(4-(trifluoromethoxy)benzylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9h): 

Yield: 0.198 g, 86%. Off white solid, m.p. 136-137 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 

10.26 (s, 1H, -CHO), 8.30-7.17 (m, 8H, Ar-H), 4.72 (s, 2H, S-CH2), 4.08 (s, 3H, N-CH3). 
13C NMR 

(DMSO-d6, 100 MHz, δ in ppm): 186.77, 161.70, 160.58, 159.63, 139.62, 133.30, 129.97, 129.89, 
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128.47, 128.16, 126.98, 121.24, 121.10, 120.28, 115.68, 115.38, 111.23, 107.67, 35.58, 33.19. MS: 

m/z= 434.2 (M+1). Anal. calculated for C20H14F3N3O3S: C, 55.43; H, 3.26; N, 9.70; S, 7.40. Found: 

C, 55.41; H, 3.24; N, 9.88; S, 7.37. 

2-(5-(4-(trifluoromethyl)benzylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9i): 

Yield: 0.201 g, 87%. Pale yellow solid, m.p. 112-113 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 

10.26 (s, 1H, -CHO), 8.31-7.14 (m, 8H, Ar-H), 4.73 (s, 2H, S-CH2), 4.09 (s, 3H, N-CH3). 
13C NMR 

(DMSO-d6, 100 MHz, δ in ppm): 186.71, 160.57, 159.63, 146.19, 139.62, 129.89, 129.40, 128.47, 

128.16, 126.73, 125.64, 125.37, 125.11, 122.18, 121.12, 115.91, 111.23, 107.72, 35.57, 33.18. MS: 

m/z= 418.4 (M+1). Anal. calculated for C20H14F3N3O2S: C, 57.55; H, 3.38; N, 10.07; S, 7.68. Found: 

C, 57.51; H, 3.34; N, 10.06; S, 7.65. 

2-(5-(benzylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9j): Yield: 0.21 g, 91%. 

Pale brown solid, m.p. 106-107 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.28 (s, 1H, -CHO), 

8.31-7.29 (m, 9H, Ar-H), 4.65 (s, 2H, S-CH2), 4.08 (s, 3H, N-CH3). 
13C NMR (DMSO-d6, 100 MHz, δ 

in ppm): 186.73, 165.47, 158.86, 138.65, 136.74, 129.34, 129.12, 128.99, 128.57, 128.34, 127.79, 

126.24, 124.53, 124.39, 122.36, 117.71, 112.08, 36.50, 33.11. MS: m/z= 350.2 (M+1). Anal. 

calculated for C19H15N3O2S: C, 65.31; H, 4.33; N, 12.03; S, 9.18. Found: C, 65.28; H, 4.29; N, 11.99; 

S, 9.16. 

2-(5-(ethylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9k): Yield: 0.188 g, 82%. 

White solid, m.p. 180-181 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.26 (s, 1H, -CHO), 8.36-

7.12 (m, 4H, Ar-H), 4.10 (s, 3H, N-CH3), 2.83 (q, 2H, -CH2, J = 7.2 Hz), 1.09 (t, 3H, -CH3, J = 7.2 

Hz). 13C NMR (DMSO-d6, 100 MHz, δ in ppm): 186.75, 163.10, 160.17, 139.55, 131.28, 126.59, 

122.18, 121.73, 121.19, 111.23, 107.72, 33.18, 30.05, 15.86. MS: m/z= 288.2 (M+1). Anal. calculated 

for C14H13N3O2S: C, 58.52; H, 4.56; N, 14.62; S, 11.16. Found: C, 58.48; H, 4.53; N, 14.60; S, 11.13. 

2-(5-(4-fluorobenzylthio)-1,3,4-oxadiazol-2-yl)-5-fluoro-1-methyl-1H-indole-3-carbaldehyde (9l): 

Yield: 0.215 g, 93%. Off white solid, m.p. 140-141 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 

10.25 (s, 1H, -CHO), 7.76-7.36 (m, 7H, Ar-H), 4.68 (s, 2H, S-CH2), 4.12 (s, 3H, N-CH3). 
13C NMR 

(DMSO-d6, 100 MHz, δ in ppm): 186.92, 160.80, 160.29, 158.95, 156.63, 135.56, 133.32, 131.67, 

131.59, 131.49, 129.41, 116.01, 115.91, 113.80, 113.53, 112.55, 106.33, 35.70, 33.46. MS: m/z= 

386.1 (M+1). Anal. calculated for C19H13F2N3O2S: C, 59.21; H, 3.40; N, 10.90; S, 8.32. Found: C, 

59.18; H, 3.38; N, 10.87; S, 8.29. 

4-((5-(5-fluoro-3-formyl-1-methyl-1H-indol-2-yl)-1,3,4-oxadiazol-2-ylthio)methyl)benzonitrile (9m): 

Yield: 0.205 g, 89%. Pale yellow solid, m.p. 170-171 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 

10.28 (s, 1H, -CHO), 7.88-7.32 (m, 7H, Ar-H), 4.66 (s, 2H, S-CH2), 4.10 (s, 3H, N-CH3). 
13C NMR 

(DMSO-d6, 100 MHz, δ in ppm): 187.19, 162.42, 161.53, 159.87, 145.41, 132.26, 132.23, 131.91, 
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130.50, 129.61, 129.57, 128.82, 120.54, 115.63, 113.88, 112.84, 112.57, 107.53, 34.59, 33.46. MS: 

m/z= 393.4 (M+1). Anal. calculated for C20H13FN4O2S: C, 61.22; H, 3.34; N, 14.28; S, 8.17. Found: 

C, 61.18; H, 3.31; N, 14.26; S, 8.15. 

2-(5-(2-fluorobenzylthio)-1,3,4-oxadiazol-2-yl)-5-fluoro-1-methyl-1H-indole-3-carbaldehyde (9n): 

Yield: 0.199 g, 86%. White solid, m.p.  162-163 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.26 

(s, 1H, -CHO), 7.98-7.35 (m, 7H, Ar-H), 4.67 (s, 2H, S-CH2), 4.09 (s, 3H, N-CH3). 
13C NMR 

(DMSO-d6, 100 MHz, δ in ppm): 186.85, 162.38, 160.92; 159.87, 158.53, 131.89, 130.31, 129.47, 

128.30, 127.39, 126.77, 124.96, 121.12, 113.98, 112.99, 111.24, 106.56, 34.68, 33.51. MS: m/z= 

386.1 (M+1). Anal. calculated for C19H13F2N3O2S: C, 59.21; H, 3.40; N, 10.90; S, 8.32. Found: C, 

59.18; H, 3.38; N, 10.87; S, 8.29. 

2-(5-(4-nitrobenzylthio)-1,3,4-oxadiazol-2-yl)-5-fluoro-1-methyl-1H-indole-3-carbaldehyde (9o): 

Yield: 0.19 g, 82%. Brown solid, m.p. 177-178 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.27 

(s, 1H, -CHO), 7.96-7.34 (m, 7H, Ar-H), 4.70 (s, 2H, S-CH2), 4.09 (s, 3H, N-CH3). 
13C NMR 

(DMSO-d6, 100 MHz, δ in ppm): 186.91, 160.91, 158.87, 159.87, 147.66, 146.46, 132.20, 131.09, 

129.66, 129.49, 128.15, 122.63, 122.48, 113.98, 112.64, 111.18, 106.71, 35.36, 33.41. MS: m/z= 

413.2 (M+1). Anal. calculated for C19H13FN4O4S: C, 55.34; H, 3.18; N, 13.59; S, 7.78. Found: C, 

55.32; H, 3.15; N, 13.57; S, 7.77. 

5-fluoro-2-(5-(isopropylthio)-1,3,4-oxadiazol-2-yl)-1-methyl-1H-indole-3-carbaldehyde (9p): Yield: 

0.194 g, 84%. Off white solid, m.p. 122-123 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.32 (s, 

1H, -CHO), 7.98-7.35 (m, 3H, Ar-H), 4.13 (s, 3H, N-CH3), 3.99 (sep, 1H, -CH, J = 6.8 Hz), 1.51 (d, 

6H, -(CH3)2, J = 6.8 Hz). 13C NMR (DMSO-d6, 100 MHz, δ in ppm): 187.02, 162.78, 160.66, 159.86, 

132.23, 131.91, 127.37, 113.98, 112.64, 111.23, 106.67, 35.89, 33.48, 23.55, 20.45. MS: m/z= 320.2 

(M+1). Anal. calculated for C15H14FN3O2S: C, 56.41; H, 4.42; N, 13.16; S, 10.04. Found: C, 56.37; H, 

4.40; N, 13.13; S, 10.01. 

2-(5-(cyclopentylthio)-1,3,4-oxadiazol-2-yl)-5-fluoro-1-methyl-1H-indole-3-carbaldehyde (9q): Yield: 

0.189 g, 82%. Pale yellow solid, m.p. 129-130 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.31 

(s, 1H, -CHO), 7.97-7.35 (m, 3H, Ar-H), 4.12 (s, 3H, N-CH3), 4.10-4.02 (m, 1H, S-CH), 2.27-1.65 

(m, 8H, aliphatic). 13C NMR (DMSO-d6, 100 MHz, δ in ppm): 186.91, 162.77, 160.58, 159.78, 

133.33, 129.59, 127.32, 113.70, 112.62, 111.20, 106.72, 44.23, 35.28, 35.31, 32.49, 26.35, 26.29. MS: 

m/z= 346.3 (M+1). Anal. calculated for C17H16FN3O2S: C, 59.12; H, 4.67; N, 12.17; S, 9.28. Found: 

C, 59.09; H, 4.65; N, 12.15; S, 9.25. 

2-(5-(4-(trifluoromethoxy)benzylthio)-1,3,4-oxadiazol-2-yl)-5-fluoro-1-methyl-1H-indole-3-

carbaldehyde (9r): Yield: 0.202 g, 88%. Off white solid, m.p. 143-144 °C. 1H NMR (DMSO-d6, 400 

MHz, δ in ppm): 10.24 (s, 1H, -CHO), 7.76-7.31 (m, 7H, Ar-H), 4.72 (s, 2H, S-CH2), 4.09 (s, 3H, N-
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CH3). 
13C NMR (DMSO-d6, 100 MHz, δ in ppm): 186.59, 161.24, 160.83, 158.87, 158.73, 131.54, 

131.43, 130.55, 121.79, 121.59, 119.24, 117.47, 117.42, 114.95, 114.68, 114.02, 113.92, 106.98, 

35.50, 32.72. MS: m/z= 452.2 (M+1). Anal. calculated for C20H13F4N3O3S: C, 53.22; H, 2.90; N, 9.31; 

S, 7.10. Found: C, 53.19; H, 2.87; N, 9.29; S, 7.07. 

2-(5-(4-(trifluoromethyl)benzylthio)-1,3,4-oxadiazol-2-yl)-5-fluoro-1-methyl-1H-indole-3-

carbaldehyde (9s): Yield: 0.2 g, 87%. Pale yellow solid, m.p. 163-164 °C. 1H NMR (DMSO-d6, 400 

MHz, δ in ppm): 10.24 (s, 1H, -CHO), 7.97-7.34 (m, 7H, Ar-H), 4.73 (s, 2H, S-CH2), 4.09 (s, 3H, N-

CH3). 
13C NMR (DMSO-d6, 100 MHz, δ in ppm): 186.92, 160.57, 159.63, 159.17, 144.67, 133.32, 

129.79, 129.71, 128.47, 128.16, 127.43, 125.64, 125.37, 125.21, 113.98, 112.71, 112.61, 106.70, 

35.55, 32.69. MS: m/z= 436.2 (M+1). Anal. calculated for C20H13F4N3O2S: C, 55.17; H, 3.01; N, 9.65; 

S, 7.36. Found: C, 55.14; H, 2.99; N, 9.63; S, 7.34. 

2-(5-(benzylthio)-1,3,4-oxadiazol-2-yl)-5-fluoro-1-methyl-1H-indole-3-carbaldehyde (9t): Yield: 

0.195 g, 85%. Off white solid, m.p. 122-123 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.26 (s, 

1H, -CHO), 7.97-7.28 (m, 8H, Ar-H), 4.65 (s, 2H, S-CH2), 4.09 (s, 3H, N-CH3). 
13C NMR (DMSO-d6, 

100 MHz, δ in ppm): 186.89, 163.07, 160.76, 159.72, 140.06, 133.30, 129.62, 128.99, 128.87, 128.48, 

128.69, 127.48, 127.17, 113.41, 112.12, 111.24, 106.76, 35.61, 32.48. MS: m/z= 368.2 (M+1). Anal. 

calculated for C19H14FN3O2S: C, 62.11; H, 3.84; N, 11.44; S, 8.73. Found: C, 62.08; H, 3.81; N, 

11.41; S, 8.69. 

2-(5-(ethylthio)-1,3,4-oxadiazol-2-yl)-5-fluoro-1-methyl-1H-indole-3-carbaldehyde (9u): Yield: 0.184 

g, 80%. White solid, m.p. 83-84 °C. 1H NMR (DMSO-d6, 400 MHz, δ in ppm): 10.31 (s, 1H, -CHO), 

7.97-7.35 (m, 3H, Ar-H), 4.12 (s, 3H, N-CH3), 3.38 (q, 2H, -CH2, J = 7.2 Hz), 1.47 (t, 3H, -CH3, J = 

7.2 Hz). 13C NMR (DMSO-d6, 100 MHz, δ in ppm): 187.02, 163.10, 160.17, 159.71, 133.35, 130.43, 

129.59, 113.34, 112.19, 112.23, 106.72, 32.48, 30.06, 15.86. MS: m/z= 306.2 (M+1). Anal. calculated 

for C14H12FN3O2S: C, 55.07; H, 3.96; N, 13.76; S, 10.50. Found: C, 55.05; H, 3.94; N, 13.73; S, 

10.47. 
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Representative 1H NMR and 13C NMR spectra of intermediates and final compounds. 

 

 

 

Figure S11H NMR spectrum of intermediate 6a (400 MHz, DMSO-d6) 
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Figure S213C NMR spectrum of intermediate 6a (100 MHz, DMSO-d6) 

 

 

Figure S31H NMR spectrum of intermediate 6b (400 MHz, DMSO-d6) 
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Figure S41H NMR spectrum of intermediate 7a (400 MHz, DMSO-d6) 

 

 

 

Figure S51H NMR spectrum of intermediate 8a (400 MHz, DMSO-d6) 
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Figure S613C NMR spectrum of intermediate 8a (100 MHz, DMSO-d6) 

 

 

Figure S71H NMR spectrum of intermediate 9a (400 MHz, DMSO-d6) 
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Figure S81H NMR spectrum of compound10a (400 MHz, DMSO-d6) 

 

Figure S913C NMR spectrum of compound 10a (100 MHz, DMSO-d6) 

 

N N N

O S

F
HO

N

HO

N N

O S

F



11 
 

 

Figure S10 ESI-MS spectrum of compound 10a 

 

Figure S111H NMR spectrum of compound 10c (400 MHz, DMSO-d6) 
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Figure S1213C NMR spectrum of compound 10c (100 MHz, DMSO-d6) 

 

Figure S131H NMR spectrum of compound 10e (400 MHz, DMSO-d6) 
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Figure S14 1H NMR spectrum of compound 8f (400 MHz, DMSO-d6) 

 

 

 Figure S15 13C NMR spectrum of compound 8f (100 MHz, DMSO-d6) 
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Figure S16 1H NMR spectrum of compound 9f (400 MHz, DMSO-d6) 

 

Figure S17 13C NMR spectrum of compound 9f (100 MHz, DMSO-d6) 

 

N N N

O S

O

N N N

O S

O



15 
 

 

Figure S18 1H NMR spectrum of compound 10f (400 MHz, DMSO-d6) 

 

Figure S19 13C NMR spectrum of compound 10f (100 MHz, DMSO-d6) 

 

N

HO

N N

O S

N

HO

N N

O S



16 
 

 

Figure S20 1H NMR spectrum of compound 10i (400 MHz, DMSO-d6) 

 

 

Figure S211H NMR spectrum of intermediate 8j (400 MHz, DMSO-d6) 
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Figure S2213C NMR spectrum of intermediate8j (100 MHz, DMSO-d6) 

 

Figure S231H NMR spectrum of intermediate9j (400 MHz, DMSO-d6) 
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Figure S2413C NMR spectrum of intermediate 9j (100 MHz, DMSO-d6) 

 

Figure S25 ESI-MS spectrum of compound 9j 
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Figure S261H NMR spectrum of compound 10j (400 MHz, DMSO-d6) 

 

Figure S2713C NMR spectrum of compound 10j (100 MHz, DMSO-d6) 
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Figure S28 ESI-MS spectrum of compound 10j 

 

 

Figure S291H NMR spectrum of intermediate 8l (400 MHz, DMSO-d6) 
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Figure S301H NMR spectrum of intermediate 9l (400 MHz, DMSO-d6) 

 

 

 

Figure S311H NMR spectrum of compound 10l (400 MHz, DMSO-d6) 

N N N

O SF

F
O

N

HO

N N

O SF

F



22 
 

 

Figure S32 ESI-MS spectrum of compound 10l 

 

Figure S331H NMR spectrum of compound 10n (400 MHz, DMSO-d6) 
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Figure S34 ESI-MS spectrum of compound 10n 

 

 

Figure S351H NMR spectrum of compound 10q (400 MHz, DMSO-d6) 
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Figure S361H NMR spectrum of intermediate 9r (400 MHz, DMSO-d6) 

 

Figure S3713C NMR spectrum of intermediate9r (100 MHz, DMSO-d6) 
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Figure S381H NMR spectrum of compound 10r (400 MHz, DMSO-d6) 

 

Figure S3913C NMR spectrum of compound 10r (100 MHz, DMSO-d6) 
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Figure S401H NMR spectrum of compound 10s (400 MHz, DMSO-d6) 

 

 

Figure S411H NMR spectrum of compound 10t (400 MHz, DMSO-d6) 
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Figure S421H NMR spectrum of intermediate 8u (400 MHz, DMSO-d6) 

 

 

Figure S431H NMR spectrum of intermediate 9u (400 MHz, DMSO-d6) 
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Figure S441H NMR spectrum of compound 10u (400 MHz, DMSO-d6) 
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