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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. '"H NMR (DMSO-dg, 400 MHz, § in ppm): 10.27 (s, 1H, -
CHO), 8.31-7.17 (m, 8H, Ar-H), 4.64 (s, 2H, S-CH,), 4.09 (s, 3H, N-CH3). >C NMR (DMSO-d,, 100
MHz, 6 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 CioH;4FN3;0,S: 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. "H NMR (DMSO-dg, 400 MHz, 6 in ppm): 10.26 (s, 1H,
-CHO), 8.30-7.14 (m, 8H, Ar-H), 4.67 (s, 2H, S-CH,), 4.09 (s, 3H, N-CH3), 3.69 (s, 3H, O-CH3). °C
NMR (DMSO-ds, 100 MHz, ¢ 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 C,0H;7N30;S: 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  (9¢):  Yield:
0.20 g, 88%. Pale yellow solid, m.p. 165-166 °C. "H NMR (DMSO-ds, 400 MHz, § in ppm): 10.23 (s,
1H, -CHO), 8.31-7.14 (m, 8H, Ar-H), 4.71 (s, 2H, S-CH,), 4.08 (s, 3H, N-CH3). *C NMR (DMSO-ds,
100 MHz, $ 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



(M+1). Anal. calculated for Cy0H4N4O,S: 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. '"H NMR (DMSO-dg, 400 MHz, § in ppm): 10.27 (s, 1H,
-CHO), 8.31-7.14 (m, 8H, Ar-H), 4.63 (s, 2H, S-CH,), 4.08 (s, 3H, N-CH3). *C NMR (DMSO-d,, 100
MHz, § 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 CoH4FN;0,S: 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. "H NMR (DMSO-ds, 400 MHz,  in ppm): 10.29 (s, 1H, -
CHO), 8.27-7.19 (m, 8H, Ar-H), 4.71 (s, 2H, S-CH,), 4.09 (s, 3H, N-CH3). ?C NMR (DMSO-d,, 100
MHz, § 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 CoH4N4O4S: 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. 'H NMR (DMSO-de, 400 MHz, & 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, -
(CHs),, J = 6.8 Hz). >C NMR (DMSO-dg, 100 MHz, & 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 C;sHsN;O,S: 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. '"H NMR (DMSO-de, 400 MHz, & 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). °C NMR (DMSO-ds, 100 MHz, § 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 C;;H7N30,S: 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. "H NMR (DMSO-ds, 400 MHz, § in ppm):
10.26 (s, 1H, -CHO), 8.30-7.17 (m, 8H, Ar-H), 4.72 (s, 2H, S-CH,), 4.08 (s, 3H, N-CH;). °C NMR
(DMSO-ds, 100 MHz, § in ppm): 186.77, 161.70, 160.58, 159.63, 139.62, 133.30, 129.97, 129.89,



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 C,0H4F3N503S: 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. "H NMR (DMSO-dg, 400 MHz, & in ppm):
10.26 (s, 1H, -CHO), 8.31-7.14 (m, 8H, Ar-H), 4.73 (s, 2H, S-CH,), 4.09 (s, 3H, N-CH;). °C NMR
(DMSO-ds, 100 MHz, § 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 CoH4F;N30,S: 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. '"H NMR (DMSO-ds, 400 MHz, & in ppm): 10.28 (s, 1H, -CHO),
8.31-7.29 (m, 9H, Ar-H), 4.65 (s, 2H, S-CH,), 4.08 (s, 3H, N-CH;). ?C NMR (DMSO-d,, 100 MHz, &
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 CoH;5N;0,S: 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. '"H NMR (DMSO-dg, 400 MHz, & 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, -CH,, J = 7.2 Hz), 1.09 (t, 3H, -CH;, J = 7.2
Hz). *C NMR (DMSO-ds, 100 MHz, § 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 C14H3N;0,S: 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 9n:
Yield: 0.215 g, 93%. Off white solid, m.p. 140-141 °C. "H NMR (DMSO-ds, 400 MHz, § in ppm):
10.25 (s, 1H, -CHO), 7.76-7.36 (m, 7H, Ar-H), 4.68 (s, 2H, S-CH,), 4.12 (s, 3H, N-CH3). *C NMR
(DMSO-ds, 100 MHz, 6 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, 11591, 113.80, 113.53, 112.55, 106.33, 35.70, 33.46. MS: m/z=
386.1 (M+1). Anal. calculated for C;oH;3F,N;0,S: 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. "H NMR (DMSO-dg, 400 MHz, & in ppm):
10.28 (s, 1H, -CHO), 7.88-7.32 (m, 7H, Ar-H), 4.66 (s, 2H, S-CH,), 4.10 (s, 3H, N-CH;). *C NMR
(DMSO-ds, 100 MHz, § in ppm): 187.19, 162.42, 161.53, 159.87, 145.41, 132.26, 132.23, 131.91,



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 C,0H;3FN4O,S: 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. '"H NMR (DMSO-dg, 400 MHz, & in ppm): 10.26
(s, 1H, -CHO), 7.98-7.35 (m, 7H, Ar-H), 4.67 (s, 2H, S-CH,), 4.09 (s, 3H, N-CH;). °C NMR
(DMSO-ds, 100 MHz, § 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 C;oH;3F,N;0,S: 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 (90):
Yield: 0.19 g, 82%. Brown solid, m.p. 177-178 °C. '"H NMR (DMSO-ds, 400 MHz, & in ppm): 10.27
(s, 1H, -CHO), 7.96-7.34 (m, 7H, Ar-H), 4.70 (s, 2H, S-CH,), 4.09 (s, 3H, N-CH;). °C NMR
(DMSO-ds, 100 MHz, & 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 C;oH;FN,O,S: 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. '"H NMR (DMSO-dg, 400 MHz, & in ppm): 10.32 (s,
1H, -CHO), 7.98-7.35 (m, 3H, Ar-H), 4.13 (s, 3H, N-CHj), 3.99 (sep, 1H, -CH, J = 6.8 Hz), 1.51 (d,
6H, -(CHs),, J = 6.8 Hz). °C NMR (DMSO-ds, 100 MHz, & 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 C;sH4FN;0O,S: 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. 'H NMR (DMSO-de, 400 MHz, & 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). °C NMR (DMSO-ds, 100 MHz, & 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 C;;H;sFN;0,S: 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. '"H NMR (DMSO-dg, 400
MHz, 6 in ppm): 10.24 (s, 1H, -CHO), 7.76-7.31 (m, 7H, Ar-H), 4.72 (s, 2H, S-CH,), 4.09 (s, 3H, N-



CH3). °C NMR (DMSO-ds, 100 MHz, & 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 C,0H3F4N505S: 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. '"H NMR (DMSO-ds, 400
MHz, & in ppm): 10.24 (s, 1H, -CHO), 7.97-7.34 (m, 7H, Ar-H), 4.73 (s, 2H, S-CH,), 4.09 (s, 3H, N-
CH;). °C NMR (DMSO-ds, 100 MHz, & 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 C,0H;3F4N;0,S: 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. '"H NMR (DMSO-dg, 400 MHz, & in ppm): 10.26 (s,
1H, -CHO), 7.97-7.28 (m, 8H, Ar-H), 4.65 (s, 2H, S-CH,), 4.09 (s, 3H, N-CH;). °C NMR (DMSO-dg,
100 MHz, 6 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 CoH4FN;O,S: 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. '"H NMR (DMSO-dg, 400 MHz, & in ppm): 10.31 (s, 1H, -CHO),
7.97-7.35 (m, 3H, Ar-H), 4.12 (s, 3H, N-CHj3), 3.38 (q, 2H, -CH,, J = 7.2 Hz), 1.47 (t, 3H, -CH3, J =
7.2 Hz). BC NMR (DMSO-dg, 100 MHz, 6 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 C;4H,FN;0,S: 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.



Representative 'H NMR and **C NMR spectra of intermediates and final compounds.
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:m o Ful 23 2014 % \lN(
N N~
\

|
T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T | T
8 7 [ 5 4 ) 2 1 ppm
ey i
1.15 1.20 0.72 0.60
1.22 i1 3.00
f 1 . .
Figure S4'H NMR spectrum of intermediate 7a (400 MHz, DMSO-dg)
in DM30-d6
A.R.NO: NE14G028
F
Eampla Hama:
Data Collactad on: S\Q
localbost.localdomain-vomred 00
Archive directory: \ O |
Bampla directory: N \N/N
FidFila: FREOTON \
Fulss Seguence: PROTON (s2pul)
8olvent: dmso
Data collected on: Jul 23 2014
e L J
T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T | T
8 7 6 5 4 3 2 1 ppm
e o e
1.0B.01 0.96 2.00
1.03 1.28.12 3.01

Figure S5'H NMR spectrum of intermediate 8a (400 MHz, DMSO-ds)
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P GERananaaanan inw
o282 EEE LR EEEEH el B R
NRNN177224 fl
Current Data Parameters
NAME 8a
EXFRO 1
FROCHOD 1
F2 - Acquisition Parameters
Date_ 20140704
Time 11.45
IRSTRIM spect
PROBHD 5 mm PABBO BB/
FULFROG zgpg30
puil 65536
F SOLVENT DMS0
N5 1024
D3 [
SWH 24038.461 Hz
S FIDRES 0.366798 Hz
@] AQ 1.3631488 sec
AN | RG 202,26
\ oW 20.800 usec
N N~ N DE 6.50 usec
IE 296.1 K
\ o1 2.00000000 sec
D11 0.03000000 sec
D0 1
- CHANNEL £1
Erol 100. 6479769 Muz
NOC1 13c
Fl 9.40 usec
PLW1 57.00000000 w
- CHANNEL £2
sro2 400.2316009 Muz
NUC2 1m
CPOFRG[2 waltzlé
PCPD2 90.00 usec
PLW2 11. 00000000 w
PLW12 0.28749999 W
PLW13 0.23287000 W
F1 - Processing parameters
51 32768
sF 100.6379140 Muz
. WON EM
4 3= o
LB 1.00 Hz
B 0
T T T T T T T T T T BC 1.40
180 160 140 120 100 80 60 40 20 0 ppm

Figure S6'°C NMR spectrum of intermediate 8a (100 MHz, DMSO-dy)

in  DmBO-dE
A.R.H0: EEidaldid

Emmplo Namo:
Data Collacted om:

localbhost
Archive directary:

Emmple directory:
Fidrila: FROTON
Pulma Baquanca: PROTON (sdpul)

Bolvant: dmso
Data collected om: Jul 23 2014

11 10 9 8 7 6 5 4 3 2 1
e el oty T ¥
0.77 1.001.112.14 3.15
0.95 2.20.16 1.98

Figure S7'H NMR spectrum of intermediate 9a (400 MHz, DMSO-dg)



A.E.No : EEICADDZ

Bampla Nama:

Data Collectad om:
DRILE-vomred 00

Archive dirsctory:

F
Emmpla dircctory: HO,
Fidrilo: PROTON o S
Fulse Bequeanca: PROTON (slpul) \ \ lN
Bolvant: dmso N N~
Data collected om: Jan 13 2015
b .
r~rr T 1T 11 [ 1 Tt 1 [ 1T T 1T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T 11
9 8 T ] 5 4 3 2 1
L e L L
i.04 i.11 1.00 2.34
3.21 3.122 1.03 .00
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Current Data Parameters
NAME 10a
EXPRO 1
FROCHO 1
F2 — Acguisition Parameters
Date 20140121
Time 15.19
IRSTROM
FROBHD 5 mm PABBO BB/
PULPROG apg
D 65536
SOLVENT DMS0
F NS 1024
Ds 4
HO. SWH 24038. 461 nz
FIDRES 0.366798 Hnz
S ag 1.3631488 sec
O RG 202.26
A\ | oW 20,200 usec
\ N DE 6.50 usec
N N~ IE 352.2 K
\ D1 2.00000000 sec
D11 0.03000000 sec
o0 1
- CHANNEL F1 =—————
SFol 100.6479769 Muz
NOC1 13c
Pl 9.40 usec
PLW1 57.00000000 W
——————e CHANNEL £2 ———eeeeme
sro2 400.2316009 Muz
NoC2 im
CPDPREG[2 waltzlé
PCPD2 90.00 usec
PLWZ 11.00000000 W
PLW1Z 0.28749999 w
PLW13 0.23287000 W
F2Z - Processing parameters
51 32768
EF 100.6379140 Muz
N WDW EM
" sl - o
LB 1.00 Bz
GB o
T T T T T T T T T T 1.40
180 160 140 120 100 80 60 40 20 0 ppm

Figure S9"°C NMR spectrum of compound 10a (100 MHz, DMSO-de)
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Figure S10 ESI-MS spectrum of compound 10a
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Figure S11'H NMR spectrum of compound 10¢ (400 MHz, DMSO-ds)
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Current Data Parameters
HAME 10c
EXPNO 1
FROCHD 1
F2 — Acquisition Parameters
Date 20140705
Time 15.16
INSTROM spect
N FROBHD 5 mm PABBO BB/
y FULFROG zgpg30
HO. o 65536
SOLVENRT OMS0
NS 1024
0-_S os [1
A\ [ SWH 24038. 461 Hz
\ N FIDRES 0.366798 Hz
N N~ AQ 1.3631488 sec
\ RG 202.26
oW 20.800 usec
DE 6.50 usec
IE 295.8 K
D1 2.00000000 sec
011 0. 03000000 sec
pasli] 1
- CHANNEL f1
Srol 100. 6479769 MEz
HUC1 13c
Fl 9.40 usec
PLW1 57.00000000 w
—=— CHANNEL £2
srod 400.2316009 MEz
NUC2 1H
CPDFRG[2 waltzlé
PCPD2 90.00 usec
PLWZ 11. 00000000 W
PLW12 0.28749990 w
FLW13 0.23287000 W
F2 - Processing parameters
51 32768
sF 100.6379140 MEz
]I WDW EM
- A A sQ ]
LB 1.00 Bz
B 1]
T T T T T T T T T T BC 1.40
) 180 160 140 120 100 80 60 40 20 ppm

Figure S12"°C NMR spectrum of compound 10¢ (100 MHz, DMSO-de)

b | |
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Figure S13'H NMR spectrum of compound 10e (400 MHz, DMSO-ds)
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a8f in DM80-dé
A.R.NO: EE146029

Sample Hama:

Data Collacted on:
localbost

archive directory:

smmpla dizectory:

FidFila: PROTON

Pulsa Bequanca: FROTON (sZpul)

Solvont: dmmo

Data collected on: Jul 23 2014

A\

N
\

S
aant
N’N

1 N
T T | T T T T | T T T T | T T T T | T T T | | T | T T T T | T T T | T
8 7 6 5 4 3 2 1 ppm
Ead e s e
1.12 1.14.19 0.96
i.4 O0.88 i.00 E.04

Figure S14

af

—162.78
T=—160.56

"H NMR spectrum of compound 8f (400 MHz, DMSO-de)

—139.56

126.78
126.62
121.986
121.24
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Z

O

—111.23
— 106,72

e

N/N

32,49
32.38

-

—23,55
—20.41

Current Data Parameters

NAME
EXPRO
PROCHO

8f
1
1

F21 - Acquisition Parameters

Date_
Time
IRSTROM

sro2

NUC2
CPDERG[2
FCPD2
PLW2
FLW12
PLW13

81
8F
WDW

LB
GB

Figure S15

FC

T
0 ppm

20140704
12.48
[

4
24038.461 Bz
0.366798 Bz
1.3631488 sec

20. 200 usec
6.50 usec
2095.8 K
2.00000000 sec
0.03000000 sec
1

CHANNEL £1
100.6479769 MHZ

13c
9.40 usec
57.00000000 w

CHANNEL £2
400.2316009 Muz

1H
waltzlé
90.00 usec
11.00000000 W
0.28749999 w
0.23287000 w

F2 - Processing parameters
32768

100.6379140 MEz
EM

1.00 Bz

1.40

13C NMR spectrum of compound 8f (100 MHz, DMSO-dy)
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3 in  DwBo-dE
A0 HE146035

Bample Hama:

Data Collected cn:
localhost

Archive direotory:

Bamplo dirootory:

FidFila: PROTON

Pulse Bequance: FROTON (sdpul)

Bolvant: dmso
Data colleoted on: Jul 25 2014

Figure S16

W
1.08 1.36
1.08

Figure S17

9f
s g 2 GRRAERGS N @
. T Lanannes = W
H 2 3 EEEREEEE m me B R
[ A\ [l
Current Data Parameters
HAME 9f
EXPRO 1
PROCHO 1
Fl — Acquisition Parameters
Date_ 20140705
Time 13.06&
(e) INSTRUM spect
PROBHD 5 mm PAEBO BB/
\ PULPROG zgpg3l
m 65536
S SOLVENT DMsO
\ O ns 1024
| ns 4
\ SWH 24038. 461 Bz
~N FIDRES 0.366T98 Hz
N N aQ 1.3631488 sec
RG 202.2
\ oW 20.800 usec
nE &.50 usec
IE 295.9 K
o1 2.00000000 sec
D11 0.03000000 sec
™0 1
CHANNEL £1
5r01 100.6479T69 MHZ
ROCL 13c
Pl 9.40 usec
PLW1 57.00000000 w
CHANNEL £2
sro2 400.2316009 Muz
wOC2 iB
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 11.00000000 w
PLW12 0.287495999 w
PLW13 0.23287000 W
Fl - Processing parameters
5I 32768
5T 100.6379140 mMuz
WDW EM
- 558 0
LB 1.00 Bz
GB 1]
T T T T T T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 ppm

BC NMR spectrum of compound 9f (100 MHz, DMSO-de)
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DMB0-d&
A.E.Ho : HE1SA003

Sampla Hama:
Data Colloctad om:

DRILE-vomred00
Archive directory:

sampla dirsctory:
Fidrilo: FROTON

Fulse ESequance: FROTON (slpal)
Bolvent: dmso
Data collacted on: Jam 13 2015

Figure S18

10f

—_—163.15
—160.50

——138.80
54.28
—32.41
—23.64
——20.46

"H NMR spectrum of compound 10f (400 MHz, DMSO-de)

Current Data Parameters

HAME 10f
EXPRO 1
FROCHO 1

F2 — Aoquisition Parameters
Date_ 20140121
Time 12.23
INSTROM spect
PROBHD 5 mm PABBD BB/
PULPROG zgpg30

o 65536
SOLVENT DMS0

N5 1024

0s 4

SWH 24038.461 Bz
FIDRES 0.366798 Bz
AQ 1.3631488 sec
1 202.26

oW 20.800 usec
DE &.50 usec
IE 355.5 K
D1 2.00000000 sec
D11 0.03000000 sec
ni 1

- CHANNEL £1

srol 100.6479769 MHzZ
NUOC1 13c

Pl 9.40 usec
PLW1 57.00000000 W

- CHANNEL £2

Ero2 400.2316009 MEzZ
NUC2 1m
CPDPRG[2 waltzlé
FCPD2 90.00 usec
PLM2 11.00000000 W
PLN12 0.28749999 w
PLW13 0.23287000 w

F2 - Processing parameters
SI 32768

Er 100. 6379140 MEz
e m
E5B o

a 1.00 Bz
=B o
FC 1.40

Figure S19

ppm

C NMR spectrum of compound 10f (100 MHz, DMSO-de)
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Figure S20 '"H NMR spectrum of compound 10i (400 MHz, DMSO-ds)

in Dmao-dE
A.R.HD: HE148030

Emmplo Hama:

S
O
e N
Archive directory: N N~ N

Smmple directory: \
FidPila: PROTON
Pulsa Boguance: FROTON (wlpul)

Solvaent: dmso
Data collected om: Jul 23 2014

8 7 6 5 4 3 2 1 ppm
b W L
1.08.07 1.09 2.00
1.07 4.52.15 3.18

Figure S21'H NMR spectrum of intermediate 8j (400 MHz, DMSO-de)
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- GR Samwav~asane e
=7 et i et A r 3
28 92 338335845408 g B R
| | current Data Parameters
HAME B8i
EXPRO 1
PROCHOD 1
F2 - Acquisition Parameters
Date_ 20140704
Time 13.50
INSTROM ct
FPROBHD! 5 mm PABBO BE/
o) S PULPROG zgpg30
A \( €553¢
| SOLVENT DMSO
N\ N NS 1024
N N~ ns 8
SWH 24038, 461 Bz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 202.26
oW 20.800 usec
DE 6.50 usec
TE 296.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
™0 1
= CHANNEL fl ———————
5rOl 100.6479769 MHZ
ROC1 13cC
Pl 9.40 usec
PLW1 57.00000000 w
— CHANNEL £2 ——
5702 400.2316009 MEZ
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 11.00000000 W
PLW12 0.28749999 w
PLW13 0.23287000 w
Fl - Processing parameters
51 32768
5T 100.6379140 MHZ
" WDW EM
- 'S5H 1]
LB 1.00 Hz
GB 1]
T T T T T T T T T T P 1.40
180 160 140 120 100 80 60 40 20 0 ppm

Figure $22"°C NMR spectrum of intermediate8j (100 MHz, DMSO-ds)

in TaEo-dE
A.R.B0: EHE148036

Bomple Hama:

Data Collactod oo
localhost.l

O

archive dircotory:
Bmmple directory:

FidFila: PREOTON

Pulse Bequance: FROTON (sdpul)

Solvent: dmeo
Data collected on: Jul 25 2014

N

0__S
\\\le

N N~
\

S

8 7 & 5

B o
i.03 4.54

0.95 3.12 2.00

Figure S23'H NMR spectrum of intermediate9j (400 MHz, DMSO-dg)
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Current Data Parameters
HAME L 5]
EXEROD 1
FPROCRO 1
F2 - Acquisition Parameters
Date_ 20140705
Time 14.07
INSTRUM spect
FPROBHD 5 mm PABBO BB/
PULPROG zgpg30
pin] 655036
SOLVENT DMS0
NS 1024
[11:3 4
SWH 24038.461 Bz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 202.26
oW 20.800 usec
DE .50 usec
IE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
—————— CHANNEL f1
SFO1 100.6479769 MAZ
NOC1 13c
Pl 9.40 usec
PLWL 57.00000000 w
— CHANNEL £2
5F02 400.2316009 MAZ
NUG2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 11.00000000 w
PLW12 0.28749999 w
PLW13 0.23237000 W
F2 — Processing parameters
5I 32768
5F 100.6379140 MuHz
WDW EM
- SB o
LB 1.00 Hz
GB 1]
T T T T T T T T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
H 13 . . .
Figure S24°C NMR spectrum of intermediate 9j (100 MHz, DMSO-d)
x1D € +Mixed Ecan:1 {0.2-0.3 min, 5 Scens) Frag=135.0% 010814M032.d
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Figure S25 ESI-MS spectrum of compound 9j
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Current Data Parameters
HAME 107
EXPHO 1
PROCNO 1
F2 - Acquisition Parameters
OH Date_ 20140705
Time 16.22
S INSTROM spect
O PROBED 5 mm PAEBO BB/
A\ | FULFROG zgpg30
NN o 65536
N N~ SOLVENT DMS0
\ HS 1024
0s 4
EWH 24038. 461 Bz
FIDERES 0.366798 Hz
AQ 1.3631488 =sec
RG 202.2¢6
oW 20.800 usec
DE &.50 usec
TE 295.9 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
—— CHANHEL £l e—
EFOL 100. 479769 MHz
NUCL 13c
Pl 9.40 usec
FPLW1 57.00000000 W
———————— CHANNEL f2 ————————
5F02 400.2316009 MHZ
NuUC2 1
CEDPFRG[2 waltzlé
PCEDZ 90.00 usec
PLWZ 11.00000000 W
PLW1Z 0.28749999 W
PLWL3 0.23287000 w
Fl - Processing parameters
51 32768
5F 100.6379140 MHz
wWOW EM
it i deticamsin sB 0
LE 1.00 Hz
GE 1]
T T T T T T T T T T PC 1.40
180 160 140 120 100 80 60 40 20 0 ppm

Figure S27"°C NMR spectrum of compound 10j (100 MHz, DMSO-d)
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Figure S28 ESI-MS spectrum of compound 10j
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Figure S29'H NMR spectrum of intermediate 81 (400 MHz, DMSO-ds)
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Figure S30'H NMR spectrum of intermediate 91 (400 MHz, DMSO-dy)
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Figure S31'H NMR spectrum of compound 101 (400 MHz, DMSO-dg)
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Figure S32 ESI-MS spectrum of compound 10l
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Figure S33'H NMR spectrum of compound 10n (400 MHz, DMSO-dg)
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Figure S34 ESI-MS spectrum of compound 10n
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Figure S35'"H NMR spectrum of compound 10q (400 MHz, DMSO-dg)
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Figure S36'H NMR spectrum of intermediate 9r (400 MHz, DMSO-dg)

3 335R 3332335983953 -
H twer aEaraeETaasa e
H 22858 AAARNNARLREAIAS wod B R
W NN 1]
current Data Parameters
NAME 9r
EXPRO 1
PROCHO 1
F2 - Acguisition Parameters
(@) Date_ 20140121
N Time 11.07
s IRSTROM spect
\ O PROBED 5 mm PAEBO EB/
\H/ FULFROG zgpg30
N\ N 0 65536
N N SOLVENT DMS0
\ NS 1024
1] 4
E SWH 24038. 461 Hz
o) F FIDRES 0.366798 Hz
\\( 2Q 1.3631488 sec
=14 202.26
F oW 20.800 usec
DE .50 usec
IE 355.6 K
138 2.00000000 sec
D11 0.03000000 sec
pa i) 1
- CHANNEL f1
SFOol 100.6479769 MHZ
NUCL i3c
Pl 9.40 usec
FLW1 57.00000000 w
- L £2
sro2 400.2316009 Muz
NUC2 10
CPDPRG([2 waltzlé
PCcPD2 90.00 usec
PLW2 11.00000000 W
PLW12 0.28749999 w
PLW13 0.23287000 W
F2 - Processing parameters
SL 32768
SF 100.6379140 MHZ
WON EM
5B
1.00 Hz
GB
T T T T T T T T PC 1.40
180 160 140 120 100 60 40 20 ppm

Figure S37"°C NMR spectrum of intermediate9r (100 MHz, DMSO-dy)
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Figure S38'H NMR spectrum of compound 10r (400 MHz, DMSO-ds)
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Current Data Parameters
NAME 10
EXPHO 1
FROCHO 1
F2 - Acguisition Parameters
Date_ 20140121
Time 13.26
HO. INSTROM spect
FROBHD 5 mm PABBO BE/
PULPROG zgpg30
pi] 65536
O S SOLVENT DME0
A\ | NE 1024
\ N 0s [
N N~ SWE 24038. 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
BG 202.26
F oW 20,800 usec
O F DE &.50 usec
\\/ IE 354.5 K
D1 2.00000000 sec
F D11 0.03000000 sec
s li] 1
- CHANNEL f1
STl 100.6479769 MHZ
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Figure $39"°C NMR spectrum of compound 10r (100 MHz, DMSO-de)
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Figure S40'H NMR spectrum of compound 10s (400 MHz, DMSO-de)
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Figure S41'H NMR spectrum of compound 10t (400 MHz, DMSO-dy)
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Figure S42'H NMR spectrum of intermediate 8u (400 MHz, DMSO-dg)
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Figure S43'H NMR spectrum of intermediate 9u (400 MHz, DMSO-dg)
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Figure S44'H NMR spectrum of compound 10u (400 MHz, DMSO-dg)
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