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(E)-1-(2-(2-Nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13a

A solution of ylide 11 (6 g, 10.47 mmol) and 2-nitrobenzaldehyde 12a (1.74 g, 11.52 mmol) in dry DCM
(80 mL) was refluxed for 8 h under N2. Removal of solvent in vacuo followed by trituration of the crude
product with cold methanol (20 mL) afforded 13a (4.28 g, 92%); as a yellow solid. mp: 154-156 °C; ‘H
NMR (300 MHz, CDCls): 6 8.24 (d, J=8.1 Hz, 1 H, ArH), 8.10 (d, J=8.1 Hz, 1 H, ArH), 7.94 (t, J = 6.5
Hz, 2 H, ArH), 7.80-7.77 (m, 3 H, ArH), 7.71 (d, J = 16.2Hz, 1 H, vinylic -CH), 7.60-7.51 (m, 2 H, ArH),
7.43-7.31 (m, 4 H, ArH), 7.19 (d, J = 15.9 Hz, 1 H, vinylic -CH), 2.50 (s, 3 H, -CHs); **C NMR (75.4
MHz, CDCl3): 6 197.3, 147.9, 139.9, 137.6, 135.9, 135.0, 134.5, 134.0, 131.6, 129.8, 129.5, 129.3, 127.9,
126.9, 126.3, 125.2, 125.1, 123.7, 123.1, 121.8, 114.6, 30.9 ppm; HRMS (EI): m/z cacld for C24H1gN20sS
[M™]: 446.0936; found: 446.0930.
(E)-1-(2-(3-Methoxy-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13b

A solution of ylide 11 (3 g, 5.23 mmol) and 3-methoxy-2-nitrobenzaldehyde 12b! (1.04 g, 5.75 mmol) in
dry DCE (50 mL) was refluxed for 12 h under N2. Removal of solvent in vacuo followed by trituration of
the crude product with methanol (10 mL) afforded 13b (2.12 g, 85%) as a yellow solid. mp: 218-220 °C;
'H NMR (300 MHz, CDCl3): §8.25 (d, J = 8.1 Hz, 1 H, ArH), 7.97 (d, J = 7.8 Hz, 1 H, ArH), 7.79 (d, J =
16.2 Hz, 1 H, vinylic -CH) , 7.72-7.70 (m, 2 H, ArH), 7.55-7.46 (m, 3 H, ArH), 7.42-7.31 (m, 4 H, ArH),
7.09 (d, J=7.8 Hz, 1 H, ArH), 6.52 (d, J = 15.9 Hz, 1 H, vinylic -CH), 3.94 (s, 3 H, -OMe), 2.43 (s, 3 H,
-CHs); *C NMR (75.4 MHz, CDCls): § 197.0, 151.1, 140.7, 139.6, 137.6, 136.0, 134.6, 131.8, 131.5,
129.5, 129.3, 127.9, 126.8, 126.4, 125.2, 123.7, 123.6, 121.9, 118.4, 114.5, 113.1, 56.6, 30.6 ppm; HRMS
(El): m/z cacld for C25H20N206S [M™]: 476.1042; found: 476.1040.
(E)-1-(2-(5-Methoxy-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13c

A solution of ylide 11 (3 g, 5.23 mmol) and 5-methoxy-2-nitrobenzaldehyde 12¢? (1.17 g, 5.75 mmol) in
dry chloroform (50 mL) was refluxed for 10 h under N2 Removal of solvent in vacuo followed by
trituration of the crude product with methanol (10 mL) gave 13c (2.29 g, 92%) as a yellow solid. mp:
180-184 °C; 'H NMR (300 MHz, CDCls): 6 8.23-8.16 (m, 2 H, ArH), 7.95 (d, J = 7.2 Hz, 1 H, ArH),
7.80-7.77 (m, 2 H, ArH), 7.65 (d, J = 15.6 Hz, 1 H, vinylic —CH), 7.51 (d, J = 7.5 Hz, 1 H, ArH), 7.50-
7.40 (m, 3 H, ArH), 7.37-7.29 (m, 3 H, ArH), 7.00 (d, J = 8.7 Hz, 1 H, ArH), 3.99 (s, 3 H, -OMe), 2.52 (s,
3 H, -CHs); 3C NMR (75.4 MHz, CDCls): ¢ 197.3, 163.8, 140.8, 139.9, 137.6, 136.0, 135.9, 134.7,
134.5, 132.0, 129.5 128.0, 126.9, 126.2, 125.2, 123.6, 123.0, 121.8, 114.5 (2C), 114.4, 56.2, 30.9 ppm;
Anal. Calcd for C2sH20N206S, C: 63.02; H: 4.23; N: 5.88. Found, C: 63.15; H: 4.35; N: 5.96.

(E)-1-(2-(4, 5-Dimethoxy-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13d

A solution of ylide 11 (5 g, 8.72 mmol) and 4, 5-dimethoxy-2-nitrobenzaldehyde 12d (2.03 g, 9.60 mmol)
in dry DCM (70 mL) was refluxed for 12 h under N2. Removal of solvent in vacuo followed by trituration
of the crude product with cold methanol (15 mL) afforded 13d (3.86 g, 88%) as a yellow solid.Yield: mp:
136-138 °C; 'H NMR (300 MHz, CDCls): 6 8.21 (d, J = 8.1 Hz, 1 H, ArH), 7.97 (d, J = 7.8 Hz, 1 H,
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ArH), 7.76 (d, J = 7.8 Hz, 2 H, ArH), 7.71 (s, 1 H, ArH), 7.62 (d, J = 15.9 Hz, 1 H, vinylic -CH), 7.53 (t,
J=75Hz, 1 H, ArH), 7.42-7.39 (m, 2 H, ArH), 7.37-7.29 (m, 4 H, ArH), 4.11 (s, 3 H, OCHs), 4.01 (s, 3
H, OCHz), 2.53 (s, 3 H, -CH3); 3C NMR (75.4 MHz, CDCls): ¢ 197.3, 153.7, 149.5, 140.4, 140.2, 137.6,
135.9, 134.5, 129.4, 128.0, 126.8, 126.7, 126.2, 125.2, 123.4, 122.0, 121.9, 114.5, 110.3, 108.0, 56.7,
56.6, 30.8 ppm; HRMS (El): m/z cacld for C2sH22N207S [M*]: 506.1148; found: 506.1140.
(E)-1-(2-(2-(6-Nitrobenzo[d][1,3]dioxol-5-yl)vinyl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13e

A solution of ylide 11 (5 g, 8.72 mmol) and 6-nitrobenzo[d][1,3]dioxole-5-carbaldehyde 12e (1.87 g, 9.60
mmol) in dry 1,2-DCE (70 mL) was refluxed for 6 h under N2>. Removal of solvent in vacuo followed by
trituration of the crude product with methanol (20 mL) afforded 13e (3.84 g, 90%) as a yellow solid. mp:
184-188 °C; 'H NMR (300 MHz, CDCls): § 8.23 (d, J = 8.4 Hz, 1 H, ArH), 7.95 (d, J = 7.8 Hz, 1 H,
ArH), 7.77 (d, J = 7.8 Hz, 2 H, ArH), 7.61 (s, 1 H, ArH), 7.55-7.51 (m, 3 H, ArH), 7.43-7.28 (m, 5 H,
ArH), 7.19 (d, J = 15.6 Hz, 1 H, vinylic -CH), 6.21 (s, 2 H, -CH>) 2.49 (s, 3 H, -CH3). *C NMR (75.4
MHz, CDCl3): 6 197.2, 152.5, 148.6, 142.4, 140.0, 137.6, 135.9, 135.5, 134.5, 129.4, 128.6, 128.0, 126.9,
126.2, 125.2, 123.6, 122.1, 121.8, 114.5, 107.6, 105.8, 103.4, 30.9 ppm; HRMS (EI): m/z cacld for
C25H1sN207S [M™]: 490.0835; found: 490.0841.
(E)-1-(2-(4-Bromo-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13f

A solution of ylide 11 (3 g, 5.23 mmol) and 4-bromo-2-nitrobenzaldehyde 123 (1.32 g, 5.75 mmol) in dry
chloroform (50 mL) was refluxed for 10 h under N2, Removal of solvent in vacuo followed by trituration
of the crude product with methanol (10 mL) gave 13f (2.47 g, 90%) as a yellow solid. mp: 176-178 °C;
'H NMR (300 MHz, CDCls): § 8.23 (d, J = 8.1 Hz, 1 H, ArH), 8.02-7.91 (m, 3 H, ArH), 7.79-7.67 (m, 4
H), 7.55 (d, J = 7.5 Hz, 1 H, ArH), 7.52-7.32 (m, 4 H), 7.17 (d, J = 15.9 Hz, 1 H, vinylic -CH), 2.50 (s, 3
H, -CHs); 3C NMR (75.4 MHz, CDCls): 6 196.7, 147.1, 140.5, 137.1, 135.3, 135.2, 133.9, 133.3, 133.0,
131.9, 130.0, 128.3, 127.8, 127.1, 127.0, 126.4, 125.3, 124.1, 123.0, 122.0, 114.5, 31.0 ppm; HRMS (EI):
m/z cacld for C24H17BrN2OsS [M*]: 524.0042; found: 514.0040.
(E)-1-(2-(4-Chloro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13g

A solution of ylide 11 (5 g, 8.72 mmol) and 4-chloro-2-nitrobenzaldehyde 12g* (1.78, 9.60 mmol) in dry
DCM (70 mL) was refluxed for 6 h under N2, Removal of solvent in vacuo followed by trituration of the
crude product with methanol (20 mL) afforded 13g (3.93 g, 94%); as a yellow solid. mp: 160-162 °C; H
NMR (300 MHz, CDClz3): 6 8.23 (d, J = 8.4 Hz, 1 H, ArH), 8.10 (d, J = 8.1 Hz, 1 H, ArH), 7.94-7.90 (m,
2 H, ArH), 7.76-7.67 (m, 4 H, ArH), 7.54 (t, J = 7.2 Hz, 1 H, ArH), 7.37-7.32 (m, 4 H, ArH), 7.12 (d, J =
15.9 Hz, 1 H, vinylic —CH), 2.49 (s, 3H, -CHs); 3C NMR (75.4 MHz, CDCls): § 197.1, 148.0, 139.3,
137.6, 136.0, 135.6, 134.5, 134.1, 133.5, 130.3, 130.0, 129.5, 127.8, 126.8, 126.4, 125.3, 123.9, 123.7,
121.8, 114.6, 30.9 ppm; HRMS (EIl): m/z cacld for C24H17CIN20sS [M*]: 480.0547; found: 480.0540.
(E)-1-(2-(4-Fluoro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13h
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A solution of ylide 11 (5 g, 8.72 mmol) and 4-fluoro-2-nitrobenzaldehyde 12h° (1.61 g, 9.60 mmol) in
dry DCM (70 mL) was refluxed for 6 h under N2, Removal of solvent in vacuo followed by trituration of
the crude product with methanol (20 mL) afforded 13h as a yellow solid. (3.76 g, 93%); mp: 142-144 °C;
'H NMR (300 MHz, CDCls): 6 8.23 (d, J = 8.1 Hz, 1 H, ArH), 7.94-7.92 (m, 2 H, ArH), 7.85-7.82 (m, 1
H, ArH), 7.76 (d, J = 7.5 Hz, 2 H, ArH), 7.65 (d, J = 15.9 Hz, 1 H, vinylic -CH), 7.56-7.51 (m, 2 H, ArH),
7.42-7.31 (m, 4 H, ArH), 7.14 (d, J = 15.9 Hz, 1 H, vinylic -CH), 2.50 (s, 3 H, -CHs) ppm:; *C NMR
(75.4 MHz, CDCls): ¢ 197.1, 162.2 (d, J = 252.8 Hz), 148.2 (d, J = 8.3 Hz), 139.6, 137.6, 135.9, 134.5,
133.8, 131.2 (d, J = 8.3 Hz), 129.5, 128.1 (d, J = 4.5 Hz), 127.9, 126.8, 126.4 (d, J = 15.8 Hz), 125.2,
123.7,123.3,121.8, 121.5 (d, J = 21.8 Hz), 114.5, 112.7 (d, J = 27 Hz), 30.9 ppm; HRMS (EI): m/z cacld
for C24H17FN20sS [M*]: 464.0842; found: 464.0840.
(E)-1-(2-(5-Bromo-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13i

A solution of ylide 11 (3 g, 5.23 mmol) and 5-bromo-2-nitrobenzaldehyde 12i° (1.74 g, 11.52 mmol) in
dry DCM (50 mL) was refluxed for 12 h under N.. Removal of solvent in vacuo followed by trituration of
the crude product with cold methanol (15 mL) afforded 13i (2.47 g, 90%) as a yellow solid. mp: 170-172
°C; H NMR (300 MHz, CDCl3): § 8.23 (d, J = 8.1 Hz, 1 H, ArH), 8.02-7.91 (m, 3 H, ArH), 7.79-7.67
(m, 4 H, ArH), 7.55 (t, J = 7.5 Hz, 1 H, ArH), 7.52-7.32 (m, 4 H, ArH), 7.17 (d, J=15.9Hz, 1 H, vinylic —
CH), 2.50 (s, 3 H, -CHs); *C NMR (75.4 MHz, CDCls): § 196.7, 147.1, 140.5, 137.1, 135.3, 135.2,
133.9, 133.3, 133.0, 131.9, 130.0, 128.3, 127.8, 127.1, 127.0, 126.4, 125.3, 124.1, 123.0, 122.0, 114.5,
31.0 ppm; Anal. Calcd for C24H17BrN2OsS, C: 54.87; H: 3.26; N: 5.33. Found, C: 55.02; H: 3.19; N: 5.51.
(E)-1-(2-(5-Chloro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13j

A solution of ylide 11 (3 g, 5.23 mmol) and 5-chloro-2-nitrobenzaldehyde 12j7 (1.06 g, 5.75 mmol) in dry
chloroform (50 mL) was refluxed for 10 h under N2, Removal of solvent in vacuo followed by trituration
of the crude product with methanol (10 mL) gave 13j (2.29 g, 91%) as a yellow solid. mp: 166-168 °C;
'H NMR (300 MHz, CDCls): § 8.23 (d, J=8.4 Hz, 1 H, ArH), 8.07 (d, J=8.7 Hz, 1 H, ArH), 7.92 (d, J
=7.8Hz, 1 H, ArH), 7.86 (s, L H, ArH), 7.79-7.76 (m, 2 H, ArH), 7.70 (d, J = 15.6 Hz, 1 H, vinylic -CH),
7.57-7.51 (m, 2 H, ArH), 7.44-7.39 (m, 3 H, ArH), 7.34 (t, J= 7.5 Hz, 1 H, ArH), 7.19 (d, J= 159 Hz, 1
H, vinylic -CH), 2.50 (s, 3 H, -CHs); 3C NMR (75.4 MHz, CDCls): ¢ 197.0, 146.0, 140.5, 139.1, 136.0,
134.6, 133.5, 133.4, 129.6, 129.5, 129.1, 127.8, 126.8, 126.7, 125.2, 124.3, 124.0, 121.8, 114.6, 31.0
ppm; Anal. Calcd for C24H17CIN20sS, C: 59.94; H: 3.56; N: 5.82. Found, C: 59.83; H: 3.69; N: 5.98.
(E)-1-(2-(2-Chloro-6-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13k

A solution of ylide 11 (3 g, 5.23 mmol) and 2-chloro-6-nitrobenzaldehyde 12k® (1.06, 5.75 mmol) in dry
DCE (50 mL) was refluxed for 12 h under N2. Removal of solvent in vacuo followed by trituration of the
crude product with methanol (10 mL) afforded 13k (2.01 g, 80%) as a yellow solid. mp: 156-158 °C; 'H
NMR (300 MHz, CDCl): 6 8.23 (d, J = 8.1 Hz, 1 H, ArH), 7.77-7.73 (m, 5 H, ArH), 7.70 (s, 1 H, ArH),
754 (t, J=75Hz, 1 H, ArH), 7.48-7.35 (m, 4 H, ArH), 7.31 (d, J=7.5 Hz, 1 H, Ar-H), 6.88 (d, J=16.2
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Hz, 1 H, vinylic -CH), 2.60 (s, 3H, -CHs); *3C NMR (75.4 MHz, CDCls): ¢ 198.6, 150.4, 138.2, 137.6,
136.0, 135.2, 134.4, 134.2, 129.9, 129.4, 128.7, 127.9, 126.9 (2C), 126.4, 125.1, 124.5, 123.0, 121.3,
114.8, 30.8 ppm; Anal. Calcd for C24H17CIN2OsS, C: 59.94; H: 3.56; N: 5.82. Found, C: 59.83; H: 3.69;
N: 5.98.

(E)-1-(2-(3-Chloro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13l

A solution of ylide 11 (3 g, 5.23 mmol) 3-chloro-2-nitrobenzaldehyde 121° (1.06 g, 5.75 mmol) in dry
chloroform (50 mL) was refluxed for 12 h under N>. Removal of solvent in vacuo followed by trituration
of the crude product with methanol (10 mL) gave 13l (2.24 g, 89%) as a yellow solid. mp: 166-168 °C;
'H NMR (300 MHz, CDCls): 6 8.17 (d, J = 8.1 Hz, 1 H, ArH), 7.86 (d, J = 7.8 Hz, 1 H, ArH), 7.77-7.71
(m, 2 H, ArH), 7.63-7.60 (m, 2 H, ArH), 7.47 (m, 3 H, ArH), 7.35-7.29 (m, 3 H, ArH), 7.24-7.18 (m, 1 H,
ArH), 6.44 (d, J = 15.9 Hz, 1 H, vinylic —-CH), 2.36 (s, 3 H, -CH3); ¥*C NMR (75.4 MHz, CDCls): ¢
196.8, 148.5, 138.9, 137.5, 136.0, 134.6, 131.4, 130.8, 130.6, 130.0, 129.5, 127.8, 126.7, 126.5, 125.8,
125.5, 125.2, 124.7, 123.9, 121.9, 114.5, 30.7 ppm; Anal. Calcd for C24H17CIN2OsS, C: 59.94; H: 3.56;
N: 5.82. Found, C: 59.81; H: 3.72; N: 5.92.
(E)-1-(2-(5-Bromo-4-fluoro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13m

A solution of ylide 11 (3 g, 5.23 mmol) and 5-bromo-4-fluoro-2-nitrobenzaldehyde 12m?° (1.42 g, 5.75
mmol) in dry chloroform (50 mL) was refluxed for 8 h under N2, Removal of solvent in vacuo followed
by trituration of the crude product with methanol (10 mL) gave 13m (2.52 g (89%) as a yellow solid. mp:
218-222 °C; 'H NMR (300 MHz, CDCls): ¢ 8.13 (d, J = 8.1 Hz, 1 H, ArH), 8.03 (d, J = 6.6 Hz, 1 H,
ArH), 7.83-7.81 (m, 2 H, ArH), 7.67 (d, J = 7.5 Hz, 2 H, ArH), 7.57 (d, J = 15.6 Hz, 1 H, vinylic —~CH),
7.45 (t, J=6.9 Hz, 1 H, ArH), 7.35-7.27 (m, 3 H, ArH), 7.25-7.22 (m, 1 H, ArH), 7.07 (d,J=159Hz, 1
H, vinylic -CH), 2.42 (s, 3 H, -CHz); 3C NMR (75.4 MHz, CDCls): 6 197.0, 158.7 (d, J = 254.8 Hz),
146.8, 139.0, 137.6, 136.0, 134.6, 132.6, 129.5, 129.3, 129.2, 127.8, 126.8, 126.4, 125.2, 124.2, 121.8,
116.6 (d, J = 21.9 Hz), 1146, 1135 (d, J = 27.8 Hz), 31.0 ppm; HRMS (El): m/z cacld for
C24H16BrFN20sS [M*]: 541.9947; found: 541.9945.
(E)-1-(2-(5-Chloro-4-fluoro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13n

A solution of ylide 11 (3 g, 5.23 mmol) and 5-chloro-4-fluoro-2-nitrobenzaldehyde 12n'! (1.17 g, 5.75
mmol) in dry chloroform (50 mL) was refluxed for 8 h under N2. Removal of solvent in vacuo followed
by trituration of the crude product with methanol (10 mL) gave 13n (2.35 g, 90%) as a yellow solid. mp:
174-178 °C; *H NMR (300 MHz, CDCls): § 8.23 (d, J = 7.5 Hz, 1 H, ArH), 7.98-7.90 (m, 3 H, ArH),
7.77-7.75 (m, 2 H, ArH), 7.65 (d, J = 15.9 Hz, 1 H, vinylic —<CH) , 7.55 (t, J = 7.5 Hz, 1 H, ArH), 7.44-
7.37 (m, 3H, ArH), 7.34(d, J=7.5Hz, 1 H, ArH), 7.16 (d, J = 15.9 Hz, 1 H, vinylic -CH), 2.50 (s, 3 H,
-CHz3); 3C NMR (75.4 MHz, CDCls): 6 197.0, 157.5 (d, J = 257.1 Hz), 145.9, 138.9, 137.6, 136.0, 134.6,
132.6, 131.2, 129.5, 129.2, 129.1, 128.2 (d, J = 17.3 Hz), 127.8, 126.8, 126.5, 125.2, 124.1 (d, J = 19.6
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Hz), 121.8, 114.6, 113.9 (d, J = 26.4 Hz), 31.0 ppm; HRMS (EI): m/z cacld for C24H16CIFN20sS [M™]:
498.0452; found: 498.0450.
(E)-1-(2-(4,5-Dichloro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 130

A solution of ylide 11 (5 g, 8.72 mmol) and 4,5-dichloro-2-nitrobenzaldehyde 120 (2.10 g, 9.60 mmol) in
dry DCM (70 mL) was refluxed for 10 h under N2, Removal of solvent in vacuo followed by trituration of
the crude product with methanol (20 mL) gave 130 (4.17 g, 93%) as a yellow solid. mp: 166-168 °C; *H
NMR (300 MHz, CDCls): § 8.24-8.22 (m, 2 H, ArH), 7.98 (s, 1 H, ArH), 7.91 (d, J = 7.8 Hz, 1 H, ArH),
7.77-7.67 (m, 3 H, ArH), 7.55 (t, J=7.5 Hz, 1 H, ArH), 7.44-7.32 (m, 4 H, ArH), 7.14 (d, J = 15.9 Hz, 1
H, vinylic -CH), 2.50 (s, 3 H, -CH3); *C NMR (75.4 MHz, CDCls): § 196.9, 145.8, 139.1, 138.8, 137.6,
136.0, 134.6, 133.8, 132.5, 131.4, 130.5, 129.5, 127.8, 127.1, 126.8, 126.5, 125.3, 124.6, 124.1, 121.8,
114.6, 31.0 ppm; HRMS (EI): m/z cacld for C24H16CI2N20sS [M*]: 514.0157; found: 514.0160.
(E)-1-(2-(3, 5-Dichloro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)ethanone 13p

A solution of ylide 11 (3 g, 5.23 mmol) and 3,5-dichloro-2-nitrobenzaldehyde 12p* (1.17 g, 5.75 mmol)
in dry DCE (50 mL) was refluxed for 8 h under N2, Removal of solvent in vacuo followed by trituration
of the crude product with methanol (10 mL) gave 13p (2.42 g, 90%) as a yellow solid. mp: 216-218 °C;
'H NMR (300 MHz, CDCls): 6 8.23 (d, J = 8.1 Hz, 1 H, ArH), 7.90 (d, J = 7.8 Hz, 1 H, ArH), 7.84-7.79
(m, 2 H, ArH), 7.69 (d, J = 7.5 Hz, 2 H, ArH), 7.57-7.53 (m, 2 H, ArH), 7.44 -7.39 (m, 3 H, ArH), ), 7.33
(t, J=7.5Hz, 1 H, ArH), 6.51 (d, J = 15.9 Hz, 1 H, vinylic —CH), 2.44 (s, 3 H, -CH3); 3C NMR (75.4
MHz, CDCls): 6 196.6, 147.0, 138.2, 137.5, 137.3, 136.1, 134.7, 131.3, 130.4, 129.5, 129.3, 127.7, 126.9,
126.7, 126.6, 125.8, 125.6, 125.3, 124.3, 121.9, 114.6, 30.8 ppm; HRMS (EIl): m/z cacld for
C24H16CI2N20sS [M*]: 514.0157; found: 514.0150.

(E)-Ethyl 3-(2-(2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)acrylate 17a

To a solution of phosphonate ester 16 (5 g, 10 mmol) in dry DMF, K>.COs3 (2.76 g, 20 mmol) and 2-
nitrobenzaldehyde (1.6 g, 11 mmol) 12a were added and allowed to stirr at room temperature for 12 h. It
was then poured over crushed ice (50 g). The precipitated solid was filtered, washed with water and air
dried. The crude product was purified by trituration with methanol (10 mL) to afford compound 17a (4.32
g, 87%) as a yellow solid. mp: 162-164 °C.
(E)-Ethyl-3-(2-(4-fluoro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)acrylate 17b

The Wittig-Horner reaction of phosphonate ester 16 (5 g, 10 mmol) with 4-fluoro-2-nitrobenzaldehyde
12h (1.82 g, 11 mmol) in the presence of K.COs3 (2.76 g, 20 mmol) following the same procedure as that
of 17a afforded compound 17b (4.53 g, 88%) as a yellow solid. mp: 162-164 °C; 'H NMR (300 MHz,
CDCl3): 08.22 (d,J=8.4 Hz, 1 H, ArH), 7.84 (dd, J =8.7 Hz, J =5.4 Hz, 1 H, ArH), 7.77-7.76 (m, 2 H,
ArH), 7.72-7.68 (m, 3 H, ArH), 7.52 (d, J = 15.9 Hz, 1 H, vinylic -CH), 7.42 (d, J = 8.4 Hz, 1 H, ArH),
7.36-7.26 (M, 5 H, ArH), 7.02 (d, J = 15.9 Hz, 1 H, vinylic -CH), 6.50 (d, J = 16.2 Hz, 1 H, vinylic -CH),
4.19 (9, J = 7.2 Hz, 2 H, -OCHy), 1.24 (t, J = 7.2 Hz, 3H, -CHs) ppm; *C NMR (75.4 MHz, CDCls): 6

S7



167.0, 162 (d, J = 253 Hz), 148.1 (d, J = 11 Hz), 139.0, 137.5, 136.9, 134.3, 132.9, 131.2 (d, J = 11 Hz),
129.4,128.7, 128.0, 126.8, 126.3, 125.0, 122.9, 121.4 (d, J = 21 Hz), 120.9, 119.2, 115.3, 112.6 (d, J = 26
Hz), 60.6, 14.3; DEPT 135: 6 135.7, 134.3, 133.0, 131.2 (d, J =11 Hz), 129.4, 128.9, 126.8, 126.3, 125.0,
122.9, 121.4 (d, J = 21 Hz), 120.9, 115.3 (d, J = 26 Hz), 60.6, 14.3 ppm; Anal. Calcd for C27H2:FN2OsS,
C: 62.30; H: 4.07; N: 5.38 Found, C: 62.12; H: 4.19; N: 5.14.

(E)-Ethyl 3-(2-(4-chloro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)acrylate 17c

The Wittig-Horner reaction of phosphonate ester 16 (5 g, 10 mmol) with 4-chloro-2-nitrobenzaldehyde
129 (2.05 g, 11 mmol) in the presence of K>COz (2.76 g, 20 mmol) following the same procedure as that
of 17a afforded compound 17c (4.51 g, 85%) as a yellow solid. mp: 142-144 °C; 'H NMR (300 MHz,
CDCls): §8.22 (d, J = 8.1 Hz, 1 H, ArH), 8.03 (s, 1 H, ArH), 7.81-7.59 (m, 3 H, ArH), 7.73-7.62 (m, 3 H,
ArH), 7.57 (d, J = 15.9 Hz, 1 H, vinylic -CH), 7.45 (d, J = 7.2 Hz, 1 H, ArH), 7.35-7.26 (m, 4 H, ArH),
7.00 (d, J = 15.9 Hz, 1 H, vinylic -CH), 6.56 (d, J = 15.0 Hz, 1 H, vinylic -CH), 4.19 (q, J = 6.9 Hz, 2 H,
OCHy), 1.24 (t, J = 7.2 Hz, 3H, -CH3) ppm; *C NMR (75.4 MHz, CDCls): 6 167.0, 148.0, 138.9, 137.5,
136.9, 135.6, 135.1, 134.3, 133.9, 132.6, 130.7, 130.4, 129.4, 128.0, 126.8, 126.4, 125.1, 125.0, 123.4,
121.1, 121.0, 119.3 115.3, 60.7, 14.3 ppm. DEPT 135: ¢ 135.6, 134.3, 133.9, 132.7, 130.4, 129.4, 126.8,
126.4, 125.1, 125.0, 123.3, 121.0 (2C), 115.3 (d, J = 26 Hz), 60.7, 14.3 ppm; Anal. Calcd for
C27H21CIN2O6S, C: 60.39; H: 3.94; N: 5.22 Found, C: 60.18; H: 4.02; N: 5.12.
(E)-3-(2-Methyl-1-(phenylsulfonyl)-1H-indol-3-yl)acrylonitrile 31

A solution of indole-3-carbaldehyde 30 (5 g, 16.7 mmol) and (cyanomethylene)triphenyl phosphorane!®
(6.05 g, 20.1 mmol) in dry xylenes under N2 was refluxed for 8 h. Subsequent removal of solvent in
vacuo followed by trituration of the crude product with methanol (5 mL) gave 3-vinylindole 31 (4.52 g,
84%) as a colourless solid. mp: 177-180 °C; *H NMR (300 MHz, CDCls): 6 8.22 (d, J = 7.8 Hz, 1 H),
7.75 (d, J = 7.8 Hz, 2 H), 7.58-7.50 (m, 2 H), 7.45-7.38 (m, 3 H), 7.34-7.25 (m, 2 H), 5.84 (d, J = 16.5
Hz, 1 H), 2.63 (s, 3 H); ®*C-NMR (75.4 MHz, CDCls): 6 141.5, 139.9, 138.6, 136.6, 134.4, 129.6, 126.5,
125.3,124.6, 119.3, 118.8, 115.6, 114.8, 96.3, 13.2 ppm.
(E)-3-(2-(Bromomethyl)-1-(phenylsulfonyl)-1H-indol-3-yl)acrylonitrile 32

A mixture of 2-methyl-3-vinylindole 31 (4 g, 12.4 mmol) and NBS (2.65 g, 14.9 mmol) in dry CCls (60
mL) containing a catalytic amount of AIBN (40 mg) was refluxed for 45 min. The reaction mixture was
then cooled to room temperature. The floated succinimide was filtered off and the filtrate was
concentrated in vacuo to obtain crude product which upon trituration with cold methanol (10 mL)
afforded bromo compound 32 (4.53 g, 91%) as a white solid; mp: 198-201 °C; *H NMR (300 MHz,
CDCls): 6 8.09 (d, J = 8.4 Hz, 1 H), 7.90 (d, J = 8.1 Hz, 2 H), 7.58-7.47 (m, 3 H), 7.42-7.36 (m, 3 H),
7.33-7.26 (m, 1 H), 6.0 (d, J = 16.8 Hz, 1 H), 5.05 (s, 2 H); 3C-NMR (75.4 MHz, CDCls): ¢ 140.0, 138.0,
136.9, 136.6, 134.6, 129.5, 127.1, 126.9, 126.2, 125.0, 120.0, 118.4, 118.1, 115.2, 99.7, 20.9 ppm.
Preparation of vinyl indoles 33a-c
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A solution of bromo compound 32 and triphenylphosphine in dry THF (50 mL) was reflux for 3 h. After
consumption of the starting material, the solvent was removed in vacuo to give the phosphonium salt. The
mixture of the crude phosphonium salt, 2-nitroarylaldehydes and K.CO3z in DCM (50 mL) was stirred at
room temperature 8 h. After the reaction was completed (monitored by TLC), the mixture was diluted
using DCM (50 mL), washed with water (2 x 100 mL) and dried (Na2SO4). Removal of the solvent in
vacuo followed by trituration of the crude product with MeOH (10 mL) afforded vinyl compounds 33a-c
as yellow solids.

(E)-3-(2-(2-Nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)acrylonitrile 33a

Wittig reaction of 2-indolylmethylphosphonium salt [prepared using bromo compound 32 (1.5 g, 3.74
mmol) and triphenylphosphine (1.08 g, 4.1mmol)] with 2-nitrobenzaldehyde 12a (0.62 g, 4.12 mmol)
using K2COs (1.03 g, 7.48 mmol) in DCM (50 mL) at room temperature for 8 h followed by workup as
per the above mentioned procedure afforded vinyl indole 33a (1.37 g, 81%) as a yellow solid. mp 175-
178 °C; *H NMR (300 MHz, DMSO-ds): 6 8.21-8.14 (m, 2 H), 8.03-7.96 (m, 2 H), 7.92-7.83 (m, 3 H),
7.71-7.66 (m, 3 H), 7.60-7.49 (m, 4 H), 7.39 (t, J = 7.5 Hz, 1 H), 7.17 (d, J = 15.9 Hz, 1 H), 6.49 (d, J =
17.1 Hz, 1 H); ®*C-NMR (75.4 MHz, DMSO-ds): 6 147.7, 141.2, 139.3, 135.9, 135.7, 135.4, 134.3, 134.2,
130.3, 129.9, 128.7, 128.5, 126.9, 126.6, 125.3, 121.0, 120.9, 118.2, 117.0, 115.9, 114.9, 100.1 ppm.
(E)-3-(2-(4-Fluoro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)acrylonitrile 33b

Wittig reaction of phosphonium salt [prepared using bromo compound 32 (1 g, 2.5 mmol) and
triphenylphosphine (0.72 g, 2.74mmol)] with 4-fluoro-2-nitrobenzaldehyde 12h (0.46 g, 2.7 mmol) using
K2COs (0.69 g, 5 mmol) in DCM (50 mL) at room temperature for 8 h followed by workup as per the
above mentioned procedure afforded vinyl indole 33b (0.92 g, 78%) as a yellow solid. mp 186-188 °C;
'H NMR (300 MHz, CDCls): 6 8.31 (d, J=8.1 Hz, 1 H), 8.23 (dd, J1 =9 Hz, J, =5.1 Hz, 1 H), 7.79 (d, J
=7.8Hz,2H), 768 (d,J=7.8Hz, 1 H), 7.63-7.51 (m, 4 H), 7.47-7.38 (m, 4 H), 7.26 (s, 1 H), 7.13 (d, J
=15.9 Hz, 1 H), 6.02 (d, J = 16.8 Hz, 1 H); *C-NMR (75.4 MHz, DMSO-ds): J 164.3 (d, J = 253.3 Hz),
144.2 (d,J = 2.3 Hz), 141.1, 139.5, 136.3, 135.7, 135.1, 134.8 (d, J = 9.8 Hz), 133.8, 129.9, 128.2 (d, J =
10.5 Hz), 126.7, 126.5, 125.3, 122.4, 121.2, 118.9, 117.8, 116.7 (d, J = 24.1 Hz), 115.8 (d, J = 24.9 Hz),
114.7, 99.0 ppm.

(E)-3-(2-(4-Chloro-2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-3-yl)acrylonitrile 33c

Wittig reaction of phosphonium salt [prepared using bromo compound 32 (1 g, 2.5 mmol) and
triphenylphosphine (0.72 g, 2.74 mmol)] with 4-fluoro-2-nitrobenzaldehyde 12g (0.51 g, 2.7 mmol) using
K>CO3 (0.69 g, 5 mmol) in DCM (50 mL) at room temperature for 8 h followed by workup as per the
above mentioned procedure afforded vinyl indole 33¢ (0.9 g, 74%) as a yellow solid. mp 231-233 °C; H
NMR (300 MHz, CDCls): 6 8.32 (d, J = 8.4 Hz, 1 H), 8.15 (d, J = 1.8 Hz, 1 H), 7.84 (d, J = 8.4 Hz, 1 H),
7.79-7.76 (m, 2 H), 7.73-7.64 (m, 2 H), 7.59-7.53 (m, 3 H), 7.51-7.36 (m, 4 H), 7.04 (d, J = 15.9 Hz, 1
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H), 6.02 (d, J = 16.8 Hz, 1 H); C-NMR (75.4 MHz, DMSO-de): 6 148.1, 141.1, 139.6, 136.3, 135.7,
135.1, 134.0, 133.7, 133.6, 132.8, 130.6, 129.9, 126.6, 126.5, 125.3, 124.7, 121.8, 121.1, 118.9, 117.7,
114.6, 98.6 ppm.

(E/Z)-3-(3-Methyl-1-(phenylsulfonyl)-1H-indol-2-yl)acrylonitrile 37

Wittig reaction of indole-2-carbaldehyde 36 (5 g, 16.7 mmol) with (cyanomethylene)triphenyl
phosphorane®® (6.05 g, 20.1 mmol) in dry xylene was refluxed for 8 h under N, Removal of solvent in
vacuo followed by trituration of the crude product with methanol (5 mL) gave mixture of E/Z isomers of
2-vinylindole 37 (4.6 g, 1:2, 86%) as a colourless solid. mp 150-153 °C; *H NMR (300 MHz, CDCls): ¢
8.16 (d, J = 8.4 Hz, 0.5 H), 8.08 (d, J =8.4 Hz, 1 H), 7.95 (d, J = 16.8 Hz, 0.5 H), 7.65-7.56 (m, 4 H),
7.46-7.36 (M, 4 H), 7.34-7.29 (m, 3 H), 7.27-7.19 (m, 2 H), 5.69 (d, J = 11.4 Hz, 1 H), 5.51 (d, J = 16.8
Hz, 0.5 H), 2.24 (s, 1.5 H), 2.21 (s, 3 H); 3*C-NMR (75.4 MHz, CDCl): 6 141.1, 140.2, 137.5, 137.2,
137.1, 137.0, 134.1, 133.0, 132.4, 131.5, 130.6, 130.1, 129.2, 127.3, 127.0, 126.7, 126.6, 126.5, 125.5,
124.7,124.5, 124.4, 121.6, 120.5, 120.1, 116.5, 115.8, 115.6, 115.2, 100.4, 100.1,11.5, 10.9 ppm;
(E)-3-(3-(Bromomethyl)-1-(phenylsulfonyl)-1H-indol-2-yl)acrylonitrile 38

A mixture of 2-methyl-3-vinylindole 37 (2 g, 6.2 mmol) and NBS (1.22 g, 6.8 mmol) in dry CCls (40 mL)
containing a catalytic amount of AIBN (40 mg) was refluxed for 45 min. The reaction mixture was then
cooled to room temperature. The floated succinimide was filtered off and the filtrate was concentrated in
vacuo to obtain crude product which upon trituration with cold methanol (10 mL) afforded bromo
compound 38 (2.22 g, 89%) as a white solid; mp 176-179 °C; *H NMR (300 MHz, CDCls): 6 8.23 (d, J =
8.1 Hz, 1 H), 8.04 (d, J =16.5 Hz, 1 H), 7.74-7.72 (m, 3 H), 7.64-7.55 (m, 2 H), 7.52-7.37(m, 4 H), 5.98
(d, J = 16.5 Hz, 1 H), 459 (s, 2 H); °C-NMR (CDCls, 75.4 MHz): § 139.0, 137.5, 136.8, 134.6, 132.1,
129.5, 128.4, 127.6, 126.6, 124.9, 122.8, 119.8, 117.1, 115.2, 102.6, 22.6 ppm;
(E)-3-(3-(2-nitrostyryl)-1-(phenylsulfonyl)-1H-indol-2-yl)acrylonitrile 39

Wittig reaction of phosphonium salt [prepared using bromo compound 32 (1.5 g, 3.74 mmol) and
triphenylphosphine (1.08 g, 4.1 mmol)] with 2-nitrobenzaldehyde 12a (0.62 g, 4.12 mmol) using K2CO3
(1.03 g, 7.48mmol) in DCM (50 mL) at room temperature for 6 h followed by workup adapting the same
procedure as that of 33a afforded 39 (1.41 g, 83%) as a yellow solid. mp 167-170 °C; 'H NMR (300
MHz, CDCls): 6 8.22 (d, J =8.4 Hz, 1 H), 8.04 (d, J = 16.5 Hz, 1 H), 7.96 (d, J=8.1 Hz, 1 H), 7.86 (d, J
= 7.8 Hz, 1 H), 7.69-7.61 (m, 5 H), 7.49-7.47 (m, 1 H), 7.44-7.30 (m, 5 H), 6.87 (d, J = 16.2 Hz, 1 H),
5.55 (d, J = 16.5 Hz, 1 H); *C-NMR (DMSO-ds, 75.4 MHz): 6 147.5, 138.9, 136.5, 136.0, 135.0, 133.7,
132.8, 131.9, 129.9, 129.0, 128.6, 127.6, 127.4, 126.5, 125.3, 124.6, 123.5, 123.1, 121.4, 118.1, 115.1,
104.3 ppm.
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Table 1. HPLC method for compound purity determinations

Chromatographic Compounds
conditions
Preparation of Mobile phase-A:
Weigh and transfer about 0.63 g of Ammonium formate into a
. beaker containing 1000 mL of Water. Mix well and filter
Mobile phase

through 0.45 um membrane, degas.
Preparation of Mobile phase-B:
Mix 500 mL of Acetonitrile and 500 mL Methanol. Degas.

Sample solution

Preparation of sample solution:

Weigh accurately and transfer about 5 mg of sample into a 25
mL volumetric flask. Add 10 mL of acetonitrile to dissolve and
make upto the volume with diluent.

Diluent

Mix 300 mL of Mobile phase-A and 700 mL of Mobile phase-B

and degas.
Column M.ake & Name : Agilent Technologies & Zorbax Rx-C18
Dimensions : 250 mm X 4.6 mm, 5.0 um
Column compartment | 25°C
temperature
Sample compartment | 25°C
temperature
Flow rate 1.0 mL/min
Time Mobile phase-A | Mobile phase-B
(min) (%) (%)
0.00 80 20
_ 5.00 80 20
Gradient program 30.00 30 70
50.00 30 70
50.10 80 20
55.00 80 20
Wavelength of 280 nm
detection
Injection volume 20 pL
Run time 50-60 minutes
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Table 2. In vitro LCsg data for calothrixins 1, 2 and 15b-p against nine human tumor cell lines

LCso Average + S.D. (UM)?@

Compound  Jurkat  HeLa  SiHa  MCF7 HCT116 Hrfg_lﬁe ,\'/\I"BDgl U251  NCI-H460
1 >4 >4 >4 >4 >4 >4 >4 >4 >4
2 >4 >4 >4 4.00 >4 >4 >4 >4 >4

15b >4 >4 >4 >4 >4 >4 >4 >4 >4
15¢ >4 >4 >4 >4 >4 >4 >4 >4 >4
15d >4 >4 >4 >4 >4 >4 >4 >4 >4
15¢ >4 >4 >4 >4 >4 >4 >4 >4 >4
15f >4 >4 >4 >4 >4 >4 >4 >4 >4
15¢ >4 >4 >4 >4 >4 >4 >4 >4 >4
15h >4 >4 >4 >4 >4 >4 >4 >4 >4
15i >4 >4 >4 4.00 >4 >4 >4 >4 >4
15§ >4 >4 >4 >4 >4 >4 >4 >4 >4
15k >4 >4 >4 >4 >4 >4 >4 >4 >4
151 >4 >4 >4 >4 >4 >4 >4 >4 >4
15m >4 >4 >4 >4 >4 >4 >4 >4 >4
15n >4 >4 >4 >4 >4 >4 >4 >4 >4
150 >4 >4 >4 >4 >4 >4 >4 >4 >4
15p >4 >4 >4 >4 >4 >4 >4 >4 >4
CPT >4 >4 >4 >4 >4 >4 >4 >4 >4

2Values represents mean from at least two independent experiment
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Table 3. In vitro LCsp data for quinocarbazoles 21a-c, 25a, b and 29, naphthocarbazole 31 against ten human tumor cell lines

LCso Average + S.D. (uM)?3

MDA-

Name Jurkat HelLa SiHa MCF7 HCT116 MB 231 U251 NCI-H460 HEK293 A549
2la >4 >4 >4 >4 >50 >4 >4 40 +1.2 >4 >4
21b >4 >4 >4 4.0 +0.0 >50 >4 >4 >4 >4 >4
21c >4 >4 >4 >4 >50 >4 >4 >50 >4 >4
25a >4 >4 >4 >4 >50 >4 >4 40 +3.2 >4 >4
25b >4 4.0 >4 >4 >50 >4 >4 >50 >4 >4
29 >4 >4 >4 >4 >50 >4 >4 >50 >4 >4
46 >4 >4 >4 >4 >50 >4 >4 >50 >4 >4

@Values represents mean from at least two independent experiments

Table 4. In vitro LCsp data for amino quinocarbazoles 35a-c, 41 and 44 against seven human tumor cell lines

LCso Average + S.D. (UM)?@

Name Hela SiHa MCF7 HCT116 MDA-MB 231 U251 NCI-H460
35a >4 >4 >4 >4 >4 >4 >4

3Bb >4 >4 >4 >4 >4 >4 >4

35¢  4.00 >4 3.00 +07 >4 >4 400 £0.0 400 =00
41 4.00 >4 400 0.0 >4 >4 400 £0.0 400 =00
44 >4 >4 300 +*09 >4 >4 >4 >4

@Values represents mean from at least two independent experiments
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HeLa cell cycle perturbation by calothrixins (1, 2 and 15h)

5 uM Calothrixin A (1) +

DMSO 0.3 uM Nocodazole 5 pM Calothrixin A (1) 0.3 uM Nocodazole 5 pM Calothrixin B (2)

5 uM Calothrixin B (2) +
0.3 uM Nocodazole
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Fig. 1. (A) Cell cycle perturbation by calothrixins (1, 2 and, 15h) in the presence or absence of
nocodazole. HelLa cells were treated with 5 uM of calothrixin and its analogues for 20 h or 3 h pre-
treatment with 17 h in the presence of nocodazole followed by propidium iodide staining. Population of
cells in different phases of cell cycle were analysed by flow cytometry (B) Percentages of HelLa cells in

the different phases of the cell cycle.
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DNA binding studies with calothrixin/quinocarbazole analogues

1.0

Napthocarbazole 31

Absorbance

0.0 - v T ¥ T T T ¥ T T T X T ¥ 1
250 300 350 400 450 500 550 600
Wavelength (nm)

Fig. 2. Effects of increasing concentrations of CT-DNA on the UV-Vis absorption spectra of

napthocarbazole (31) Conditions: Calothrixins or quinocarbazoles, 3x10—5 mol L—1; CctDNA (x10—6
mol L—1); a—o: 0; 2; 5; 10; 15; 20; 25; 30; 35; 40; 45; 50; 60; 80; 100. The arrow shows the intensity

changes in increasing CT-DNA concentration
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Fig. 3. Plots of [DNA]/(gapp-ef) X10° M VS [DNA] (x10° M) used to calculate the binding constants

of calothrixin/quinocarbazole-DNA complex
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Plasmid DNA unwinding studies with quinocarbazole analogues

RL/NM

M

Fig. 4. Analysis of binding mode of quinocarbazoles with DNA by agarose-gel electrophoresis. Lane 1,
relaxed pBluescript (SK+) plasmid DNA generated by treatment of plasmid DNA with excess hTopl,
followed by phenol/chloroform extraction and ethanol precipitation; lane 2, relaxed plasmid DNA with
hTopl; lane 3-5, same as lane 2 but in presence of decreasing concentrations of EtBr; lanes 6, 7, same as
lane 2, but in presence of increasing concentration of etoposide; lane 8-11 and 12-15, same as lane 2 but
in presence of increasing concentrations (40, 50, 60 and 70 uM ) of quinocarbazoles 21a and 25a,
respectively. NM, nicked monomer; RL, relaxed monomer; SM, supercoiled monomer.
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Molecular docking studies of calothrixins with DNA

3-Fluoro calothrixin B 15h (Energy value-5.6 Kcal mol) 1-C'hloro calothrixin15k (Energy value -4.2 Kcal mol!)
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2-Methoxy calothrixin 15¢ (Energy value -4.8 Kcal mol!)

Fig. 5. The docked structure of calothrixin B analogues with 1DSC DNA
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Table 5. In silico calculations of free binding energy scores for the calothrixin and quinocarbazole

ligands docked with octamer DNA

S.NO “éir?niﬁﬂﬁﬁe B'N?}ysﬁ EQ:E)RGY INTERACTING BASE PAIRS WITH DYE
1 2 7.2 5' *GP*AP*AP*GP*CP*TP*TP*C 3
2 21b 6.8 5' *GP*AP*AP*GP*CP*TP*TP*C 3
3 15| 6.7 5' *GP*AP*AP*GP*CP*TP*TP*C 3
4 15g 6.5 5' *GP*AP*AP*GP*CP*TP*TP*C 3
5 21a -6.5 5' *GP*AP*AP*GP*CP*TP*TP*C 3
6 31 6.1 5' *GP*AP*AP*GP*CP*TP*TP*C 3
7 29 5.8 5' *GP*AP*AP*GP*CP*TP*TP*C 3
8 15h 5.6 5' *GP*AP*AP*GP*CP*TP*TP*C 3
9 15f 5.0 5' *GP*AP*AP*GP*CP*TP*TP*C 3
10 15p 5.1 5' *GP*AP*AP*GP*CP*TP*TP*C 3
11 15b 4.9 5' *GP*AP*AP*GP*CP*TP*TP*C 3
12 15¢ 4.8 5' *GP*AP*AP*GP*CP*TP*TP*C 3
13 25a 45 5' *GP*AP*AP*GP*CP*TP*TP*C 3
14 21c 43 5' *GP*AP*AP*GP*CP*TP*TP*C 3
15 15k 4.2 5' *GP*AP*AP*GP*CP*TP*TP*C 3
16 25b 4.1 5' *GP*AP*AP*GP*CP*TP*TP*C 3
17 15¢ -3.6 5' *GP*AP*AP*GP*CP*TP*TP*C 3
18 15j 35 5' *GP*AP*AP*GP*CP*TP*TP*C 3
19 150 3.3 5' *GP*AP*AP*GP*CP*TP*TP*C 3
20 15m -3.0 5' *GP*AP*AP*GP*CP*TP*TP*C 3
21 1 2.9 5' *GP*AP*AP*GP*CP*TP*TP*C 3'
22 15d 2.9 5' *GP*AP*AP*GP*CP*TP*TP*C 3
23 15i 2.8 5' *GP*AP*AP*GP*CP*TP*TP*C 3'
24 15n 2.7 5' *GP*AP*AP*GP*CP*TP*TP*C 3
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Molecular docking studies of calothrixins with topoisomerases | & II
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Fig. 6. LIGPLOT showing interactions of calothrixins/quinocarbazoles with amino acids at the active site
of human topoisomerase | [PDB ID: 1T8lI]

Qumocarbazole21b
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Quinocarbazole 21a
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Unk 99(Z)
calothrixmB 2 Quinocarbazole25b
Fig. 7. LIGPLOT showing interactions of calothrixins/quinocarbazoles with amino acids at the ATPase
binding domain of type Il topoisomerase [PDB ID: 4LPB]
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Table 6. Induced Fit docking results of calothrixins/ quinocarbazoles with human Topoisomerase |

Compound No. AG (Kcal/mol) G:E:jg%?y Hydrogen bonded Interactions Hygizgggcs?g?ing
15h -7.59 -53.38 (Arg 364)N-H...O 2.81
(Glu356)O-H...F 3.20
2 -7.20 -46.82 (Arg 364)N-H...0 2.82
1 -6.84 -42.19 (Arg 364)N-H...O 2.81
25a -6.27 -44.62 N-H...O(Asn722) 2.66
21b -6.16 -42.09 (Thri178)N-H...O 2.82
21a -5.94 -41.52 N-H...O(Asn 722) 3.05
25b -5.81 -39.28 (Glu356)O-H...F 321
Camptothecin -6.98 -50.04 (Arg 364) N-H...N 291
O-H...O (Asp 533) 3.25

Table 7. Induced Fit docking results of calothrixins/ quinocarbazoles with ATPase binding

domain of type Il bacterial topoisomerase

Coml\ylagund (KcaAl?mol) ECrS]Lngey Hgg;gggn ?Z)dnrdcﬁzr: Hydrophophobic Interactions
(Kcal/mol) Interactions Distance (A)

21b -8.96 5804 | N-H...O(Asp 78) 3.03 xer;g*lﬁf;‘ef;é‘ 'ﬁ,"rigi' %‘;51572
2la 7.37 -54.29 N-H...O(Glu 55) 3.22 II\I/Iee?SSé,A;r;0581i,(gl"lﬁfi’7§rg 81,
15h -6.91 -51.74 N-H...O(Asp 78) 291 /J?tsszé,ﬁsr% gi’ Arg 81,

1 -6.43 5338 | (Ser124)0-H...0 3.34 :D'fo“g;ll'“fﬂrsi%ﬁr\%jlh'\fet 83,

2 6.72 -49.52 N-H...N(Asn 51) 3.10 :3|$04§21,A1§Er5%’72',6‘§?a|7§'72/|6t 83,
2%a 23 38.65 :\;eef%éé;?osflsﬁsﬁjlgf2(,3%?2174
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Table 8. Hematology parameters following oral administration of 15h to SCID mice for 7 days.

Measured hematological

Dose groups

parameters Control 10 mg/kg bw/d | 30 mg/kg bw/d | 50 mg/kg bw/d
(n=6) (n=6) (n=6) (n=6)
Red blood cells (x10°/uL) 9.78+0.1 9.70+ 0.4 9.94+04 9.70+£ 0.6
White blood cells (x10%/uL) 142+0.4 1.13£0.1 1.23+£0.7 165+£1.3
Hemoglobin (g/dL) 14.37 £ 0.6 14.7+0.2 14.87+0.4 1435+14
Hematocrit (%) 49.82+15 50.70+1.1 51.23+1.9 49.42 £ 35
MCV (fL) 50.92+1.2 43.27+15 51.57+£0.3 51.25+14
MCH (pg) 14705 15.17 £ 0.5 14.97 £0.3 14.88 £ 0.8
MCHC (%) 28.85+ 0.6 29.00 + 0.7 29.03+0.5 28.96 £ 0.9
Platelets (x10°/uL) 1408 + 310 1288 +£ 176 1185 + 303 1280 + 169

Abbreviations: bw, body weight; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration;

MCV, mean corpuscular volume

Values are expressed as mean + standard deviation.

Table 9. Relative organ weights following oral administration of 15h to SCID mice for 7 days.

Measure hematological parameters Dose groups

Control 10 mg/kg bw/d | 30 mg/kg bw/d | 50 mg/kg bw/d

(n = 6) (n = 6) (n = 6) (n=6)
Adrenals (mg) 20.7+£5 20+ 4 19.0+3 2155
Ovaries (mg) 32.7+34 3006 340+£22 31.0+24
Spleen (g) 0.081 +0.08 0.080 + 0.06 0.078 £ 0.01 0.079 £ 0.05
Heart (9) 0.15+0.013 0.13 +0.027 0.17 £ 0.015 0.15+0.015
Brain (g) 0.49£0.01 0.50 £ 0.026 0.54 £0.02 0.48 £ 0.04
Kidneys (g) 0.40 +0.04 0.43 + 0.055 0.37 £ 0.02 0.40 + 0.06
Liver (9) 1.58 + 0.164 1.86 +0.24 1.60 + 0.36 1.8+0.34

Abbreviations: bw, body weight,
All values are reported as mean + SD.
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Current Data Parame
NAME BMR~-343
EXPNO 2
PROCNO 1

F2 - Acquisition P ameters
Pate

Time
INSTRUM
PROBHD 5
PULPROG

D

SOLVENT

NS

DS

SWH 17985.611
FIDRES 0.274439
AQ
DwW
DE
TE
D1

80.00 usec
0.00 dB
15.68 dB
16.00 dB
300.1312005 MHz

Processing parameters
32768
715.4677201 MHz

W W) o0 o
M O < O ™M v O
" N [ e - O N
oo M Uy O . . .
L I o B - B oo ¢ Sl gl <2
— ~ ~ ~
J
T g I
100 80

B3C-NMR spectrum of compound 15d

EM

0
1.00 Hz
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= — CF.COO0OD
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Current Data

@

INSTRUM
PROBHD S mm
PULFPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

DE

TE 300.0 K
D1 (
dll 0.03000000
DELTA 1.89999998
TDO 1

==== CHANNEL f

75.4752

SHANNEL £2 wssmm——-

BBC-NMR spectrum of compound 15d (Expanded region 190-90 ppm)
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DEPT 135-C NMR spectrum of compound 15d

120

— 11345
—10507
YT

57.23

T~ 56.73

|
100

60

BRUKER

irrent Data Parameters
BMR-34

o}

EXP
PROCNOC

]

E2 - Acquisition Parameters
Date

Time
INSTRUM
PROBHD 5
PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

( C00Z0D0
0.00001184
3

i CHANNEL f1

NUC]1

PL

p2 LE
PL1

SFO1 75.4752

CPDPRG2

NUCc2 1H

P3 15 usec

30 usec

80.00
0.00 d
15.68 B

1312005 MHz

parameters
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BMR—345...... ......AKM. Current Data Parameters

o EiE?ANEO May 1 452013

= Wl ST =D Ly v 4

L ESE2B835833883 2D PROCNO 1

- = T - - T N G G G A N - o oy

| F2 - Acquisition Parameters
| ! \ Date_ 20130514
Time 19.53
INSTRUM 5
PROBHD 5 mm ABEO BB-
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 32
Ds 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860212 sec
RG 203
DwW 48.400 usec
DE 6.50 usec
TE 3736 K
D1 1.00000000 sec
TDO 1
I e — - CH.AHNEL f'l o — — ———

NUCH1 1
P1 10.65 usec
PL1 0.00 dB

PL1W 23.53637505 W
SFO1 500.1330885 MHz

F2 — Process ingﬂparameters
sl 327

o I SF 500.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
I GB 0
PC 1.00

|
P Ll
- \ ul I__L_ i

13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

= e [EERE 8

'H-NMR spectrum of compound 15e
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'H-NMR spectrum of compound 15e (Expanded region)
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Current Data Parameters
NAME BM -345-I
EXPNO 3
PROCNO 1
F2 - Acquisition Param
Date_ 2013405
Time 10.05
INSTRUM apect
PRCBHD 5 mm DUL 13C-1
PULPROG deptl35
TD 65536
SOLVENT cDpCl3
1914

Proc

T
40

I
20

&b

PC

pem

DEPT 135-C NMR spectrum of compound 15¢

2SS

145.00000
2.00000
0.00344
0,00002000
0.00001184

1

CHANNEL fl ========

13¢
9,30 usec
€ usec
dB

dB
MHz

300,13

ing parameters
327
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2 \ Current Data Parameters
NAME BMR--345-I
EXPNO 2
P N PROCNO 1
O F2 Acquisition Parameters
Date 2013052
N Time )
INSTRUM spect
N FROBHD o Y
PULPROG
= TD
N SOLVENT
H NS
DS
O SWH Hz
15e 0] FIDRES H
AQ
= O\/ RG
§ Dw 27.800
DE 6.00
TE 300.0
D1 2.00000000
dll 0.03000000
TLTA 1.89999998
(o] 1
————————— CHANNEL f1
NUC1
Pl 9
PL1 ]
SFO1 75.4752
CHANNEL f2
walt
80
(]
15
16
300.1312(
- Processing paramete
227
(0]
1.00 Hz
0
T 5 Y T I L T . T | I | I y T 1.40
180 160 140 120 100 80 60 40 20 PPm

* — CF.COOD

B3C-NMR spectrum of compound 15e
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HAME EME-471
EXPNO 1
TROCNC 1
' - Acguiscttion Pardmeters
Date_ 20121207
— Time 13.12
e K 511 4TI 62 a3 R AR P INSTERUOM Zpect
2%= s omoEs BRZTLEITE 0 EROBID 5 mm DUL 13¢-1
a3 [==] Ga ey o o e T S Sy FULEBROG zg34Q
T G5h3a
>N SOLVENT DMEO
o] 100
N 7 o] z
H SWH G172.839 Hz
ElUERES 0.0%4190 H=z
15f O 20 L.A0BE4660 sec
Brizc: G4
1Y) 81.000 usec
CE G.00 usec
TE 300.0 K
ol 1.006000000 sac
TDG 1
======== (CHANNEL fl ========
HOCL 1R
T T T T T Bl 12.15 usec
9.5 B.0 8.5 @0 7.5 ppm EL] .00 dB
s5Fal 300.1318534 MH=z
F2 - Proccessing parameters
ST ZRTEE
SF F00.1300000 MH=zZ
WhW EM
S55B 0
L 0.30 He

1L bl e :

MM RARSRERRL RARSRRAASS RARSCREEED RARGARARAS Rl T T T

15 14 13 12 11

10 9 8 7 -3
o ow’w/f{)mmﬁﬁ
S slelizlzele 2|8
— . | N |||

'H-NMR spectrum of compound 15f
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W oW oI
SMAINN QA
Sa983a8g BRUKER
O CN
Current Data Parameters
A MNAME BME-471
N
EXPFNC 2
PROCHO 1
N = o
F? = Acquisition Farameters
H Date_ 20140101
15f O Time 22,55
Br INSTRUM specht
FROBHM S mm DUL 13C-1
FULTROG doptl3s
TTt 65536
SOLVENT coZl3
NE 455
D5 4
SWH 175485, 611 Iz
FLDRRS Q.27443% H=z
AQ 1.6219508 =zec
[ Le2g4
nW 27.800 usec
OE 6.00 usec
TE 300.0 K
CHNETZ 14% 0000000
D11 2.00000000 sec
dz 0, 00344828 sec
il2 0.00002000 sac
DELTA 0.00001184 sco
T 1
o s = - ey - o CHANNEL f1
— %5l [} o] Lh ser = NLCL
Ly o uaore- i 4] o =r u r1 9.
P e o o v - o fie] p2 18,840
“ Laal (Ll 1 [ e | — FL1 .
- . o N - - SFOL 75.4752053

CHANNEL [2 ========
waltzlg
11t
13.1% usec
26.30 useo
80.00 usec
4.00 de
15.6/8 dB
I0,151200% MHz

- " A P e hJ“J_m”mw*J.F o k}-ﬁ e, L . - #2 - Processing parameters

: | . : : . . : 51 . 37788
145 140 135 130 125 126 115 110 ePgE. 7. 4677490 Mz
S3E o
LB 1.00 Hz
. , . , . , = &
T " T . 7 " T T | T T T T 2 L 40
1840 160 140 120 100 80 a0 40 20 (n] PpPm

DEPT 135-*C NMR spectrum of compound 15f
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177.10
176.53
163.29
162.71
162.13
161.55
144 .12
141.22
140.90
139,15
138.33
137.27
135.37
131.05
130.22
128,50
127,33
124.93
124 .49
124.39
123.96
120.28
118.46
116.52
114.01
112.76
109.00
77.42

77.00

76.58

—_—

o)
R\l gty

Current Dat.a ParAamelaers
WAME BME-471]
EXPMNG 3
PROCNO 1
FZ - aAcguisition Parsmotors
P Late 20140102
) Time 8,14
O LWETRUM spcct
EROBHD 5 mm DUL 13C-1
FULEROG wOpEg 30
BN TD €5536
N SOLVENT CECLE
NE 8Ya1
/ o5 4
N SWE 17985.611 H=
H FIDRES 0.27443% Hz
fatu] 1.82192508 seo
15f () Br RG 2Z9B.8
DW 27.809 usec
OE 6,00 usca
T 300.0 K
Dl 2,.00000000 sec
d17 N.0300G000 sec
ODELTM 1.83293999%8 sec
T L 1
13C
9,30 usec
0O.00 4B
SEQ1 T5.4752953 MH=z
CHANMREL F2 ——=—=====
waltzlh
TH
0.00 usec
0.a00 dp
15.68 dB
16,30 dB
300.1312005 MH=
TZ — Froceasing parameters
51 32764
sF F5.467711l8 MHz
T EM
S55B a
hHNﬂﬂMM*ﬂ*UIH*ﬂFﬂﬁﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂhﬂ-ﬂﬁhLB 1.00 Hz
. I T - T T T T T T T T T T T j T o 1 ! gg 1-48
200 180 160 140 120 100 80 &0 40 20 ) rEpm

BBC-NMR spectrum of com| “cFeeoe  f
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'H-NMR spectrum of compound 15¢g

ppm

Current Data Parameters

NAME Apr19-2013
EXPNO 2

PROCHNO 1

F2 — Acquisition Parameters
Date__ 20130419

Time 8.37

INSTRUM spect

PROBHD 5 mm PABBO BEB-

PULPROG Zg30

TD 768
SOLVENT DMSO

NS

Ds 2

SWH 10330.578 Hz
FIDRES 0.315264 Hz
AG 1.5860212 sec
RG 203

DwW 48.400 usec
DE 6.50 usec

TE 3734 K

D1 1.00000000 sec
TDO 1

======== CHANNEL {1 ===—=====
NUC1 1H

P1 10.65 usec

PLA1 0.00 dB

PL1W 23.53637505W
SFO1 500.1330885 MHz
F2 - Processing parameters
=1 3276

SF 500.1300062 MHz
wDw EM

SSB 0

LB 0.30 Hz

GB o

PC 1.00
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BC-NMR spectrum of compound 15¢g

Current Data Parameters

NAME Apri8-2013

EXPNO 1

PROCNO 1

F2 — Acquisition Parameters

Date_ 20130419

Time 3.42

INSTRUM spect

BULPROG " "zgpgs0
Zi

TD 32768 °

SOLVENT DMSO
NS 5684

DS 4

SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 0.5505524 sec
RG 203

Dw 16.800 usec
DE 6.50 usec
TE aT29 K

D1 2.00000000 sec
D11 0.03000000 sec
TOo 1
et CHﬁNNEL ft e
NUCA1 13C

P1 7.80 usec
PL1 0.00 dB

PL1W 70.83519745 W
SFO1 125.7703643 MHz

====—=—= CHANNEL {2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 0.00 dB

PL12 17.51 dB

PL13 18.00 dB

PL2W 23.53637505 W
PL12W 0.41757989 W
PL13W 0.37302643 W
SFO2 500.1320005 MHz

F2 - Pmoesslngaparametefs

Sl 327

SF 1257577890 MHz
DW EM

W

SSB 0

LB 1.00 Hz

GB 0
ppm  pPC 1.40
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— Current Data Parameters
NAME BMR-371
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20130413
Time 12,29
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
1D 65536
SCLVENT DMSO
NS 55
DS 2
( h SWH 6172.839 Hz
O FIDRES 0.094180 Hz
AQ 5.3084660 sec
X RG 181
DW 81.000 use
N DE 6.00 wug
I'E 300.0 K
N = D1 1.00000000 sec
H TDO 1
15h O O ———————— CHANNEL £l ==—======
F NUCI 1H
§ Pl 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MH=z
F2
fehs
SF
WDW EM
SSE 0
LB 0.30 Hz
GB o}
PC L.C0O
L 0 _ oM Y (.
A o e B e Rt e Ra s n ey e T 0 T y e [Rkaaaansas aaasnanacs
15 14 13 12 11 10 9 3 7 6 5 4 3 2 1 0 ppm

[ R {
= et
< R
iv=i ™

'H-NMR spectrum of compound 15h
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— o I [ [ R e | — o o o O™ PR e bbbty
NAME BMR-371-New
L L L \ J 3ol o ol EXPNO 1
\\ \\\l\ NN /// /;;ff’;} = PROCNO 1
R ,
\\" ‘ \\lﬁ \n ﬁ F2 - Acquisiticn Parameters
Date 20130413
Time 19.56
INSTRUM spect
P \ PROBHD S mm DUL 13C-
PULPROG zgpg30
O ™D 65536
SOLVENT DMSO
NS liRUS
NN DS
SWH 17985.6 11 Hz
FIDRES 0.274439 Hz
N = BQ 1.8219508 sec
RG 2048
H 27.800
15h O 6.00
F 300.0
L -0000C000
dll 0.023000000C
DELTA 1.89992008
TDO 1
= ANNEL fl ========
NUC]
Pl
L1l
SFO1
CPDPRGE
NUC2
PCPDZ
PL2
PL12
PL13
I 2
[ i T I T I N I v I % [ ! T ! P
200 18¢( 60 140 120 100 80 60 40 20 0 ppm

BBC-NMR spectrum of compound 15h
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Parame
BMR

Accuisition Parameters
20130413

LIz

O

DUL 13¢
dept’
6553
DMSO
1102
A

17985.611 Hz
0.274439 H

30C.0 K
145.00000Q00
2.00000000

o

. I T ’ I 5 | T ¥
: 128 126 124 1 6 114 ppm
I Y [ I [ [ T I
200 .80 160 140 120 100 0] 60 40

—

0.00344828
0.00002000
0.00001184

e CRANNEL £1: ==

1

75.4752953 MHz

CHANNEL

ol

socoux

N OO L
o

SE
W DwW

e
20 0 ppm

DEPT 90-*C NMR spectrum of compound 15h
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‘ “ Current Data Parameters
NAME BMR-435%
B EPNG 1
PROCNC 1
F2 - hcguisition Parameters
Dateo_ 20131023
ol 1 o Mm@ ol @ }‘;}T;RUM 10.28
o c L B — o oo T =t 5 spect
= 0 — e \(': Y e 1 “’2 ""3 FROBHD S mm DOL 13C-1
a (=31 O 0 O 0D M= = r~ r- rm~r- o PULFPROC 7930
T ahh3a
SOLVEMNT DMES G
o B 27
ns 2
5WH 6172.839 He
FIDRES 0.0%4130 Hz
] S.30B4660 seo
RrRG 1g1l
DW 41.000 uses
83 .00 useo
TE 300.0 K
Dl 1.00000000 sec
TDO 1
. . . . . ======== (CHANNE]L 1 ========
9.5 9.0 8.5 8.0 7.5  ppm puct 1310 e
rLl 0.00 dB
SEOL 300.1318534 MH=
F2 - Proceasing pAdrammeters
51 32768
sZF 3001300021 MU=z
W LW EM

S5B 0
LB 0,30 Hz
GB 0

M =1 1.00

AR A R RS AL M LA R A R LR A L R RS LA AR ARG LA ALLAAR) RAARARA RS RARARL RS ML EARALS RARRARARSS MR RRAAY RARALRAR

15 14 13 1z 11 10 9 5 4 3 2 1 0 rpm

8 7 -3
[=3 ™ [ ol (M
=3 o |h O || O |-
- -0 = 0 | [t [

'H-NMR spectrum of compound 15i
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Ol DD O MDY ]
b L T s I B S PN ]
et A A Current Data Parameters
MATME BME-4 35
EXFNG 2
p N PROCNG 1
O F2Z — Avyuizition Parameters
Cate 0131128
N Time 1.57
N LMSTRUM spect
PR{EHD S mm DOL L3Cc-1
N = PULEROG deptl 35
D 64536
H SOLVENT cpcl3
N3 lo0a
15| o5 4
SWH 17985.611 H=z
P LUEBS 0.27443% H:z
L Br A 1.B719%308 sec
jEley 23170.5
s Z27.800 usec
& B.00 usao
TE 300.0 K
CHETH lab, ooagonog
ol 2.00000000 sec
Az 0, 00344828 seac
dlz 0.00002000 =2ec
NELTA 0.00001184 sec
TDO ]
s======= [HANNKI, fl ========
HICcl 15C
Pl 9.30 usec
=¥ 18. €0 umec
L1 .00 dB
SFO1 75.4752953 MHz
======== {HANWEL t2 =v-==
CPOPRG2 waltzld
NTICH 11
v3 13.15 usec
=21 26.30 usec
PCEOZS 40,00 user
PLZ Q.00 4B
FL12 12,668 dBE
Stz 300.1312005 MHz
F2 - Processing parameters
51 327&d
SF T5.4677490 MH=z
W EM
SER o
LE 1.00 Hz
l ' [ ' I " T T ' T ; T T T T " T o 10
200 180 160 140 120 i00 80 &0 40 20 0 ppm

DEPT 135-*C NMR spectrum of compound 15i
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MNAMF BMR—435
\m\m \V EXENG 3
FROCHNO 1
F2 - fogulsition Patmmeters
Dato 0131128
Time™ 7,22
INESTRUM =pect
FROBHD 5 mm DUL L[3C~1
POLFROG CgRa3n
TD 65556
SOLVENT CnC13
- NS 2807
Eaa B I 7 L =] u o3 4
L L B | L 'y SWH L7985.611 H=
™ e e o FIDRES 0.274439 Hz
[l B V) oy o0 Fate) L.B215508 sec
Soos o = RG 7241
e 27.800 usec
LE 6.00 usec
TE 300.0 K
m Z2.000Q0000 sec
dil 0.03000000 sec
DELTA 1.94999%998 =oc
TDO 1
======== CHANNEL ]l ===s====
* * [Sls]ad] 13z
- - Pl 9,30 usec
FL1 0.00 dB
._,./\-.J-/\\-J/\\_’/\.,_ SFO1 75.4752953 MHz
==wm====c CHAMNNEL {2 ==--—— -
T - T T CEPOPRG2 waltzlé
- . NIICZ 1H
i20 115 ppm FCrLZ 80.00 usec
o8 el 0.00 de
PL1Z 15,68 dB
FL13 16.00 dB
SFO2 300, 1312005 MH=z
F2 « Procesasing parameoters
5L 32760
5F F5.4677249 MH=F
h . M ar
N o " . " e e f LSER
e ’ " TR iy ’ W o " Aoty ey ey LE 1.00 Hz
T v T T T T T - T i I T T T 1 T I gg 1_48
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13C-NMR spectrum of compound 15i
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BMR-455..............Muthuramalingam,

Current Data Parameters
NAME AprDngm 4

EXPNO

PROCNO 1

F2 — Acquisition Parameters
Date 20140407
Time 20. 19
INSTRUM

PROBHD 5 mm ABBO BB-
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 32

DS 2

SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860212 sec
RG 203

DwW 48.400 usec
DE 6.50 usec
TE 3734 K

D1 1.00000000 sec
TDO 1

NUCAH 1H

P1 10.65 usec
PL1 0.00 dB

PL1W 23.53637505 W
SFO1 500.1330885 MHz

F2 — Processing parameters
32768

Sl
SF 500.1300000 MHz
wDw EM
SSB 0
| | LB 0.30 Hz
| 2 &
1
— L 1 __J l\,;LJ
13 12 11 10 8 7 6 5 4 3 2 1 o ppm
[ P AL S
: e :
=] o || — |~

'H-NMR spectrum of compound 15j
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N0 OSSO MM
=M 0NN NNy '
ol o o e (0] Current Data Paramcters
NAME BMR-455
EXEND 3
\ \ 2 / SN PROCHD 1
FZ2 - Acguisition Parameters
N = Date 20140212
H Time 23.43
() INSTROM spoct
15- FEOEBHD S omm DUL 138-1
) PUTEPROG dept13s
Cl TN 655360
L SOLVENT CDCl3
[0 1285
03 4
SWH 17B85.611 He
FIDRES 0.27/4439 Hz
Fota) 1.-8219508 zedc
KRG 1l&a384
DW 27.800 usec
D& 6.00 usec
TE 300,00 K
CHETZ 145.00400000
Dl 2.00000000 sec
daz Q.003449828 sec
dlz Q.00002000 sec
DELTA Q.0000118g9 sec
Do 1
—-=w==== (CHANNEL {1l =ewwsrwxs=
HTIC L 13C
FL 9.30 usco
p2 12,60 uses
F1.1 0.00 dB
SFOL T75.4752953 MH:=
. cw——— CHANNEL £2 ========
CPOPRGE waltzle
Muc2 1H
P3 13.15 usec
2] 26.30 uscc
FCPD2 BO.00 usec
FL7 o_.00 de
PLLZ 1Y _ 68 dB
Sro2 300 L312005% MHZ
F2 - Processing parameters
51 32768
=3 75.4&677E43 MH=z
wow EM
ZER a
LE L._00 Hz
T ; 7 ' T ¥ T i ¥ 1 " T T ; i y T | ——GB o
200 180 1 e heae
_ 60 140 120 100 80 60 40 20 0 ppm

DEPT 135-3CNMR spectrum of compound 15j
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I35 SENNRRIASRUNENREES RS now BRUKER
LW NN NN QOO g O o Ny -

- MMM NN NN NN A A O D

A AT A A A A A A A A A A A A A A~ A

N
:::E::Mah - Z /// ] . :
' * W\Rﬂ | I/ = EROOND 1

F2 = Dogutsition Paramerars
na e 2olACT
Tirme =]
THSTRUM
PRORHD 5 e
FULEPROG
T2
' N S0OLWENT
O NS
0
SWH
~N FINRES :
Al 1832149008 seo
Ri3 ARG R
N Z oW M 1410 ]
H Ll 6.0G0
O TE 300,09
15j ol 2.000G0000
il QL 0300GG0OND
Cl DELTA L.E0390998
- TOO 1
——————== OHANNEL £l - mm=s=
ol 130
rl 8,320 usec
Pl .00 B
5Fol 7a.45754953 MH=

CHANNEL L£2 = -
wall el
11l

g0.00 usec

0G0 <dB

15.68 dB

16.00 dB
300.13170005 MHz

FZ - Processing parametars
AnTER
T5.£5677148 MH=-

ErM
o
1.0 H=
&
T T T T T i I " T T T T T | 1.40

200 180 160 140 120 100 80 60 40 20 O ppm
*-CF;COOD

1

3C-NMR spectrum of compound 15j
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o~ e A N N W s W B s BB B = < IR Ve B s
. U O e =l OO OO AD U s s T | 0D
3 B A N B(R—%R
V Current Data Paramcters
MNAME BMRE-441
EXFPNO 1
PROCHO 1
o= e - e - e ot o F2 - Acguisition Parameters
o=t Nt s =] L= oD e Date 20140626
ca— - o oo o] [ ] X —_
- Time Q.53
[= SR L i) - - e -~ - - e r~r- - INSTRUM spec;t
(0] FROBHD & mm DUL 13C-1
PULFROG zg 31
\N TD £5536
SOLVENT DMSO
=1 Bh
N = D3 2
H SWH ol72.83% He
e} FTDRES 0.09%4190 Uz
15k "ClI AQ 5.3084660 =ec
RC 228.1
D E1.000 usec
L &.00 uvsec
_j‘-AA/\A'\_ TE J00.0 K
Dt L.00000000 sec
- TLO 1
T ' ' AL ' A ' =—======= CHANNEL {1 ========
q.2 E.1 .0 7.8 7.8 7.7 T.E fakh PRI NUC1 1H
J Fl 13.15 usec
;;( @ o o Yo PL) 0,00 dB
= =] € o~ e SPCl 300.1318534 MHz
("‘] (a3} .: eed [—
FZ2 - Processing paramelers
51 32768
SF d00.1300019 MH=
W DW EM
SE5B d
LE .30 Hz
GE 9]
BC 1.034a
A .

IR aanaa RS MM EAREN T T T IREEEERRA R nanas B (MAARRREARS RARRRRARLY T T RN T Eaadananssnaan T

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
5 CINEEEEE

'H-NMR spectrum of compound 15k
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o 0NN NN
it Qo ekl ke e CN
Current Data Paramchters
NBME FME-444-1
e} EXPNO 3
FROCNG 1
\N F2 - Acquisition Paramebcors
Date_ 20140629
Time 22.13
N = 1S TRUM spect
H FEOBHD S omm DOL 13C-1
O FULPRLDG dept 135
D 63536
15k CI SOLVENT DMSO
Hs 2HHEL
na 4
LWH 17485.611 Hz
FIDRES .274439 He
AQ 1.8212508 sec
joie) 16364
DW 277,800 usec
DE 5.00 usec
TE 300.0 K
CNST2 145.0000000
ol Z.00000000 sec
a2 0._.00344828 sec
41z 0.00002000 sec
DELTA 00000171114 sec
T D 1
===a==== [HRNWEL fl ===
MUCL 13C
1 9. 30 usec
p2 13.60 usec
FL1 Q.00 dB
SOl 75.4752953 MHz
m======= CHANNEL {2 ========
CPDPRGZ waltzlé
NUCZ 1H
F3 13.15% usedc
pd 2€.30 usec
BPCPDZ BG, D0 usec
FLZ2 0,00 dB
FL1Z 16. 68 dB
SEO2 I00.1312005 MEz
F2 - Processing parametbers
S AZ2TE6
5SF T5.48T7867 MHwe
Wi EM
E5B @
LB 1,02 H=
=
T ; T T T ; | | N | ) | | - T g cn L a0
200 180 160 140 120 100 80 €0 40 20 0 ppm

DEPT 135-*C NMR spectrum of compound 15k
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QoM NSermagdnAdn @@ NERIISS BRUKER
Ch O =l I~ OO WA O@E WP OO m - - - - = - -
NN O NN NN NN - O 0@ oo
A A AT A A A A A A A A A A A A - o s o T B T s I 1
Current Pata ParamelLers
NAME BMR-444
EXPNO 1
FROCNG 1
F2 - Acguisition Paramctcrs
Date 20140702
Time 2245
INSTRUM spect
FEOBHD H mm I 13C-1
FULPROG Fgpgin
D 65536
SOTVENT DMS 0
NS 2519
5] 4
O SWH 17%85.6L1 Hz
FIDRES U.27443% Ha
AN AQ 1.82192508 scc
N jeie) 512
puley 27800 usec
N = DE 5.00 usoo
H TE 200.0 K
O ™ 2.00000000 =ec
i1l 0.03000000 seo
15k ClI DELT& 1.89939098 sec
Trt 1
===-=7-"-- CHANNEL fl1 ========
MO 1 13C
F1l 9,30 usec
PLL a.00 dB
SFQ1 T%.47528563 MH=
——— - —= CHANNEL £2 =======—
CPDPRGE waltzla
HNUuZzE 1H
FCED2 BO.00 vuses
ELZ Q.00 4B
PT.1%2 l5.68 dB
P13 l6.00 B
SFOZ A00.131%005 MH=z
P! - Processing parameters
5T 32768
“J 1 F5_ 4677867 MH:
L R P A EM
IR Y E) Q
LB 1.00 Hz
e i - . . GH 0
T T T T T | T T T T I BC 3.40
200 180 160 140 120 100 80 60 40 20 0 rpm

BC-NMR spectrum of compound 15k
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BMR-521..............Muthuramalingam,

0.747
9577
~—— 0,560

— 8.241

=225
_— 8.130

—— 8116

Current Data Parameters
NAME AprD?§201 4

EXPNO

PROCNO 1

F2 — Acquisition Parameters

Date 20140407

Time 2.10

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 32768

SOLVENT DMSO

NS 32

DS 2

SWH 10330.578 Hz

FIDRES 0.315264 Hz

AQ 1.5860212 sec

RG 203

DW 48.400 usec

DE 6.50 usec

TE 733K

D1 1.00000000 sec
“~Tpo 1

======== CHANNEL {1 ========

NUC1 1H

P1 10.65 usec

PL1 0.00 dB

PL1W 23.53637505 W
SFO1 500.1330885 MHz

F2 - Processing parameters

32768
SF 500.1300000 MHz

WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

'H-NMR spectrum of compound 15|
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O O O D =M ) O Oy CN
L B b Bt BN e RV I o |
o e Current Data Parameters
NAME BME-521
EXPNG 3
CROONG 1
F2 - Acguisition Pacamehbers
O Late z014a04a10
Tima a.0g
INSTRUM spooct
BN N PROBHD “omm [T L30-1
PULFPROG deptl3s
D B5536
N 7 Cl SOLVENT DMSO
N= acl
H D5 4
O SWH 1798%. 6811 Hz
15' FIDRRES 0.274439 Nz
Fate) 1.3219508 soc
R 16384
1M 27 600 usec
LE £.00 uscc
TE 3000 K
CHETE 1450000000
ol 2L Aa000000G
2 Q.00399828
dld 0.00002000
DELTA .00001L184
T 1
====———— CHBHWNEL f] ————————
[SESLe] 13c
= | 9.30 usaa
(=4 18 .60 usec
FL1 0,.a0 de
SEOl TH.ATHIALI MHE
CHANNEL 12 =
wialtzleg
MU s
E3 13,15 nusowe
w4 26.30 usec
ECPD2Z £0.00 uscea
ELZ a.04 de
BLlz2 1%.40%9 dB
S5FO7 3001312005 Mg
F2 - Froooasing parameters
=1 32168
SE L,4B7710Z MH=z
WD M
SER it
I.E .00 Ez
| T T y T T o L a0
140 120 &0 40 20 o] P

DEPT 135-1*C NMR spectrum of compound 15l
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P L T
e e B B s B L T e el i S v o B ol o Y= R T W s o LV R o . A
= Y Y i N s N oy — - O O
e R R R N R B PR RT3 BRUKER
Lwl:::Eﬁ&hQﬁhhhrmit::tztxthaa;:\\\ } Current Data Parameters
MNAME BMR-521-C13
. EXPHO 1
FROCNG 1
*
F# - Acgquisition Farameters
Nate Z014G4L0
m <1 oy o Time 0.21
o 2o oo m LMSTRUM spoct
= IR s o PROBKD S mm DUL 13c-1
] — e — Cx FULEROG meppay 34
— - — — ol — TD 65536
SOLVENT Cnol3
N5 BE90
0] DS 9
5WH 178985% . 611 H=z
FIDRES 0.27%44939 Hz
\\N AL 1.8219508 sac
Ri: B1lys5.2
* - N = Cl Ll 27,800 useo
- DE 600 unzec
* H TE 300.0 K
0] bl 2.00000000 sec
ST 151 dil 0. 03000000 sac
) T DELTA L.899949%3498 gsec
T L] T T T 1
170 11y 1186 114 112 110 148 ppm TDO
======== CHANNET fl -—=======
NuCl 13C
Pl 9.30 usec
FL1 .00 Jdr
S5FC1 F5.4752953 MHz
. ----—= CHANNEL f2 ========
CEDPRGE wall wl g
MUCz2 TH
PCPD2 50,00 uses
PLZ Q.00 JdB
pL1z L5.68 dB
FL13 16_00 dB
AFO2Z 300, 1312005 MKz
F2 - Processing parameters
a7 32768
SF T5.4674176 MHz
W EM
5513 o]
n."m'”."HWWMTH 1.00 H=
LE]
T T T T T j T T T T T | ¥ I [ E'g 1.48
200 180 160 140 120 100 80 60 40 20 0 ppm
*-CF;,COO0D

13C-NMR spectrum of compound 15|
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i J L S L, BRUKER

\\ \\W Current Data Parameters
HAME BMR-471
1

EXPNG
PROCNG 1
FZ - Acguisition Parameters
oM L'} O ED LT e B LI L BT Date' 201406?6
oo e =) o Th oo~ e Time 1.14
@ © e o INSTRUM spect
o =) o LI T ] r~ -~~~ e PROBHD S mm DOL L3C-1
FULEPFROG zgid
TD Ghhie
HCOLVYENT DMED
N3 1Ca
LS 2
SwWi 6172 839 Hz
FIDEES 0,094190 H=z
Frie] 5.3084660 seoec
Rz 228.1
D 81000 usec
DF B.00 useo
TE 300.0 K
D1 1.00000000 sec
ol 1
CHANMNEL £1 =====——-
1H
T T T T T T T T LA LA B T 12.1% uszec
8.8 9.6 9.4 9.2 o©.0 4.8 8.6 8.4 §/.2 8H.0» 7.8 T.6 ppm 0.00 dB
J0D.131H%74 MH=
FZ - Processing paramasters
51 32768
SF 300,1300021 MH=
W1W EM
556 o
L3 O.30 Hz
SR v]
u BC T.00
T JaRRAR R | AR AR A T I TR ARARA MEALARRLEY AR I T ARARN RASARARAS HASAAMMLE SARLELEMAY R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 (8] PFmM
L ] <2 (00 = |0 (O
[ =] O o | h (Ch
— [ NI O[O

'H-NMR spectrum of compound 15m
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I R L N
" eOoVm M~ W BRUKER
o O NN OO
oo o e = o -
O Current Data Parameters
NAME TMR—A&0-1
EXPND 2
\N FPROCNG 1
N = FZ - Acguisition Farameters
Date_ 20140216
H ‘ Time 22.26
O TNSTEDM spect
15m F PROBHD 5 mm DOL 130-1
PULPROG deptl3s
Br T £553248
SOTVENT CDZ13
hok=) 124F
oS 4
SWH 1r9gh. 6011 la
FIDRES 0.274139 Hz
A 1.8E18%08 sec
RO 16364
L 27.BUD uses
CE 5.00 usoo
TE 300.0 K
CHST2 145. 00006000
ol 2.00000000 sec
a2 0.00244828 sec
dlz O.LD0002000 sec
DELTR C.000DT184 sec
T4 1
a======= [HAMNEL £l -—-—=====
[Vislent 13c
Fl 9,30 usec
pa 18.60 usec
PLL .00 dE
SFO1 TH.4752953 MH=z
w——w==== C(IIANNLL 2 ——-=
CFPDFRGZ waltzla
NUCZ 1H
F3 14.15 uasec
nd 26.30 usec
PCEPDE 80.00 usec
pL2 0.00 dB
FL1Z 15,48 dB
SE02 300,1312005 MHz
F2 - Trocgssing parameters
51 32TaH
S5F TS.4677490 HMHz
WD EM
558 o
LE 1L.00 1w
T ' ; | T ' R T ; T g ] 1 " T T " e Lal
200 180 160 140 120 100 BOD 60 40 20 0 PPm

DEPT 135-1*C NMR spectrum of compound 15m
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w oM N -y NN O O DO H O TP OO MMM~ - -
WY OWO TSN N NN A A SO0 O D
L I B B B B B IR B B I B B B B I B B B o B I B B IO B O IR o B B o o o]
L L | Current ata Parameters
M‘K\ [I\]QTLE‘O BrE—-4 bO—_l3
T SRCHING 1
CROBID Somn UL
FLT.FROC
Th
SOLVENT
N
(W]
T Hz
21 DRES Hz
+ Al sga
* R
ja JE-=Ys}
Bl 5,00 usco
TE FAG.0 W
Lol 2, 00000000 sec
rill 0. 03500000 =
DELTA L.A2992690 soo
T 1
EERE CHAMWNEL fi
MUZ1
£l T.30 useo
Bl 09,00 48
SFO0 PL.ETAEGS3 MH=
=w====== (JIANNEL £ mm e
CRPIPRCD
oS laded
* - rIpDnd LEEe
=3 =15}
PLll fs1=)
ESRC] [s]=)
SEOZ SZ00.1312005 MH=z
T2 - Procossing paraveters
51 32768
58 Th.as7702¢ M2
WLV B
e T L e 100 i
B o
T T I T T I T I T T T FC 1,40
200 180 160 140 120 100 80 60 40 20 PRI

*-CF;CO0D

13C-NMR spectrum of compound 15m
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13.185

9.4l18

o 3,751
TT— 5,723

HAME
EXPHN{O
PROCNG

F2
Date
Time
THETRUM
BROBHD
PULPROG
TD
SOLVENT
M5

L]

Wi
FIDREE
AQ

1€

oW

T.624
E01
7,498
£72

,
[

.
.

19,184
T 8.154

A

F2
51
SF
WDW
55B
LB
GB
BC

P

hanais naanasannd RARRALRRDRELERSESS
15 14 13 12

1.04

T ]
11 10

u (O
| O

oA

; | ; | | | T | | |
8 7 6 rpm

o (=* (O
[a AE e MEn BRa

o

'H-NMR spectrum of compound 15n

Current Data Farameters

EMR-472
2

L

20140626
0.23

spoct

5 min DUL E3C-1
zg 30

65536

DMSQ

316

2

6172.839
0.0349190
5.3084660
256

31.4000
6.400

300.0
1.00004000

CHANNEL £1
1H

12.15

0.00
300.12108534

327¢8
300.1300024

EM

4]
D.130
Q
1.00

- Acquisition Parameters

1z
Hz
soo

nSec
USec

S

- Procossing paramsters

MH=z

Hz
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an = LD U Ch D
EE RN N B o B e B
L B BN B S I = T
NCRARE R F RS BRUKER
x \ Cucrrent Data Farameters
NAME BME-472
EXEFMNQ 1
PROCNO i
() F? - Acquisition Parameters
DPate 20140529
\‘N Time: 7.39
FHETROM Spoct
PROBHD 5 nm UL 13C-1
N % FULBROG deptlis
9] 655136
H SOLYENT coCl3
(@] 7aco
15n F DS 4
SWH 17985.611 H=
Cl VI DEES 0.274439 H=z
Filn) 1. 0219508 sac
BC 16534
() 27 HBOU usec
e €.00 asoc
THE 300.0 K
CHETZ 145, 0000000
ol 2.00000000 soc
dz G.O0344828 sec
d12 0. 00002000 sec
DRI TA 0O.00O0Y 184 sec
T 1
—————— == CHANMEL 1 ————swe=
HUCL 13¢
Pl 2,30 useco
n2 18 60 usec
FL1 O_ 00 B
SEPSL 75.47529593 MH=
- CHAMMEL f£2
CPTPRIZZ waltwla
HUCZ2 1H
i 13.15 usec
=%} 24,30 useg
POCRDE BOLO0 useao
FLZ G.00 dB
FL1Z2 15.468 db
S 3G0.13212005 M=
F2Z - Processing parametors
51 32748
St 75.4677490 MH=
WDW EM
S5B 4]
T.H 1.00 H=z
T | | | " T " T T | " | ; T T — e L4l
200 180 160 140 120 100 80 60 40 20 o PRm

DEPT 135-13CNMR spectrum of compound 15n
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BMR-375............AKM

o)
—

-

9.593
8.39?
8129
8.115
7.606
7.580
— 7.471
o 7.458
7.443

=]
=~
=]

7.385

7.371

7.356

NN\

g
it - JJL.___..-' |

3.269

2510

T
12 11 10 g 8 7

'H-NMR spectrum of compound 150

Current Data Parameters
NAME May16-2013

EXPNO 2
PROCNO 1
F2 — Acquisition Parameters
Date 20130515
Time 20.25
INSTRUM spect
PROEHD 5 mm PABBO BEB-
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 32
DS 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860212 sec
RG 203
DwW 48.400 usec
DE 6.50 usec
TE 3166 K
D1 1.00000000 sec
TDO 1

=== CHAMNNEL H =—=—==—=——=
NUC1 1H
P1 10.65 usec
PL1 0.00 dB

PL1W 23.53637505 W
SFO1 500.1330885 MHz

F2 — Processing parameters

Sl 32768

SF 500.1300000 MHz
wDw EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

S68
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feg BN WA 60/00 D G w  wT 00 0 e 00
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N~ N~ s OO OMOANNANNNNNTT"NMNMNO
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esSsS\\N e Y
N —
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N
H
‘-
\

0
SN
=
1500
Cl

Cl

WoW
¥ LB

Current Data Parameters

NAME BMR~-375
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date 20130526
Time 18.36
INSTRUM spect.
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CcDC13

NS 10000

DS 4

SWH 17985.611 H=z
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 724.1

Dw 27 .800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.899999%88 sec
TDO 1

CHANNEL f1

75.4752
CHANNEL f2 ====
waltzlég

NUC2 1H
PCPD2 80.00 usec
PL2 dB
PL12 dp
PL13 16.00 4B
SFO2 300.1312005 MHz

F2 - Processi

GB

| I
200 180 160 140 120

I T

I
100 80 60

I » T

40 20

= — CF,COOD

BBC-NMR spectrum of compound 150

PC

pPpm
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%A ] 14
N

e 20130526

Time

N N INSTRUM s

PROPHD 5 mm DUL 1

PULFPROG dep

N = ™D 5

H SOLVENT c
N

@) DS =
150 cl s 17985. 6
Cl

CHANNEL f1
300.13

Processing par
5. 4677490
EM
¢}
- 1.00
L I J T d T ; T " T T T v T " T 0
200 180 160 140 120 100 80 60 40 20 0 et

DEPT 135-1C NMR spectrum of compound 150

MHz
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13.250
9.719
9,625
8.343
8.205
8.180
7.662
7.630
7.529
7.506
7.479
7.447
7.425
7.397

AN

. y 5
i [Ny ] 05 M T W Ry \N
- SR B8aaT3 N = Cl
O T [E AR S '] = r =i [l H
| VNN
L Cl
9!5 910 B.Ib sl.o '?:5 ppm
J .
U ALY RALALEAARY RALELLAR RRALGMERAY LAALLEAAAS RRARELEA RREARARN N B} | | | T B SAARARRARY RARAALARE] RARRARREM LERAARAER M B AR R |
16 15 14 13 42 11 7 6 5 4 3 2 1 o0 -4 -2 ppm

2 1525

10 a9 8
J b
EHlEEE
'H-NMR spectrum of compound 15p

Current Data Parameters

HAME BMR=-54Z
EXPNQ 1
FPROCNG 1
F? - Acguisition Paramecteors
Date_ 201406240
Timc 23.18
INSTERUM spect
FROBHD Oomm QUL 130-1
PULFROG 734
o 65536
SOLVENT [MEC
NS a1a
(HR3) 2
SWH G172 . 839 Ha
FIDRRES 0.094130 (e
AD 5.3084660 ser
RG 256
L E1.000 usec
[E] £.00 usec
TE 300.0 K
Bl 1.00000000 sec
TDG 1
CHANNEL fl ========
1
13.15 usec
PL1 0.00 dB
SFOL 300.1318534 Mz
T2 - FProcvessing pacamebers
51 32768
SF AN0.1300022 MH=z
Whw Fibe
s55B 4]
LB Q.30 Hz
GB a
PC 1.00
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= U N s O O WD
[ B A= R e B = o T o N
= [ 2 M D0 o)y
R e BRUKER
Lo I e B e B i TR o B e IR |
N
O Current. Data Parameters
HEME BME-542-1
EXPNG 2
N BROCHC 1
F2 - Acguisition Parameters
N = CI Date 20140525
H T ime Z23.51
INSTRUM zpecl
O PROBHL S mm NUT, 13C-1
15p PULDROG deptaQ
T 65538
SOLVENT cCoti3
CI NS 2680
D= 4
SWH 179B5_611 H=z
FIDRES O.Z2744329 Iz
A 1.82195%08 sec
B 23170.5
CwW 27,800 useg
CE G.00 usoco
TE 300.0 K
CMST2 145. 0000000
o1 200000000 =ac
oz 0.003244878 soo
" » N N s d12 0.00002000 sag
v " iny TIE T Th 0.00001184 sec
1'a4a 1
CHANNEL f1
18.40 usoa
Q.00 dB
F5.4732953 Mz
= CHANNEL £2 cTm =
CELPRGE waltzlh
NUCZ2 1H
- B3 13.15 usec
i 26,30 useco
BLPDE H. OO0 useac
PL2 .00 dB
PL12 15. & 4B
SFQ2 FA0.1312005 MHz
FTZ — PrLuckssSing parameters
5T 3276
=1 T5.4€774°20 MH=
WoW EM
S5h a
LB 1.00 Hz
| | T " T | T T r | | | i L
260 180 160 140 120 100 80 G0 40 20 Q pem

DEPT 135-C NMR spectrum of compound 15p
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\ Current Data Parameters
HAME BMER-542-1
BXPNG 3

BROCHO 1
FZ2 = Acquisition Paramoetercs
Late_ 20140576
T ires 8.28
N INSTRUM spect
() FEORHD 5 mun DUL 13c-1
FULEBROG zgpq3c
e - oo = — TD 65534
o Z o= M i N SOLVENT €DCL3
foS =r d5 2
- e - — N = Cl EWH L79B5. 611 1w
/ \/ . H FIDKES 0.274439 He
() pitn] 1 .282195%08 sac
K sag
* 15p D 27.R00 usec
e 6.00 usen
CI TE Ann.a K
Dl 2.00000000 sec
dll Q030400000 sec
DELTA 1.89959208 soc
TD 1

ECED2 BO.00 usec
ELZ 0. 00 Jdi
FLLlZ 15.68 dB
BLL3 14.00 dp
HEO2 3N0.13212005 MHz
BZ - $Procesaing parameters
8T 32748
sSF FR_4677227 MHz
* Wow EM
l_ | S5B 0
g ,,-“nhllJ iy i oyl T sy T, 1.00 Hz
. . . . , , i . . . G 0
T T T I I T T I ot 1.40

I T F
200 180 160 140 120 100 80 14, 40 -
*-CF;COOD

BBC-NMR spectrum of compound 15p
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'H-NMR spectrum of compound 1
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Current Data Parameters.
NAME BMR-I;SO-I

PROCNO 1
F2 - Acquisition Parameters
Date_ 20141128
Time 10. 42
S 2 533 ca SSESS#S&#:SS% INSTRUM
= S @@ NN TeSRKRERRS8RVY R PROBHD 5mm u|_13c1
o @ o o 0O 00 0000 0P PP i
. PULPROG zg30
D 66536
SOLVENT DMSO
NS 3
/ \ DS 2
~N SWH 6172.839 Hz
FIDRES 0.094190 Hz
— AQ 5.3084660 sec
P RG 203.2
N bW 81.000 usec
DE 6.00 usec
H TE 300.0 K
21a D1 1.00000000 sec
TDO 1
f CHANNEL ] ========
NUC1
P1 13. 16 usec
PL1 0.00 dB
; - ; : - . . 3 ; ; . - SFO1 300.1318534 MHz
96 94 92 90 88 86 84 82 80 78 76 7.4 ppm F2 - Processing parameters
Si 327155"!k
SF 300.1300000 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
I AR | | I | I I I I I I 1 I
14 13 12 11 6 5 4 3 2 1 ppm

T

0 9 8 7
0 oMM~ |NINO O
@ R AR
b o =IO |~ |N|v O«

'H-NMR spectrum of compound 21a
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BBC-NMR spectrum of compound 21a

Current Data Parameters
NAME BM R-liso-l

PROCNO 1

F2 - Acquisition Parameters
Date_ 20141128
Time 1.30
INSTRUM s
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

553

TD 6
SOLVENT DMSO
NS 8142

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1625.5

Dw 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
d11 0.03000000 sec

DELTA 1.89999998 sec
TDO 1

P1 9.30 usec
0.00 dB
SFO1 75.4752853 MHz

==zssz== CHANNEL f2 ss=======
CPDPRG2 »::lms

NUC2

PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB

PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters

Sl 32768

SF 75.4677867 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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Current Data Parameters
NAME BMR-1-80-1
EXPNO 3
PROCNO 1
( p
F2 - Acquisition Parameters
Date_ 20
Time 8.30
~N INSTRUM spect
PROBHD 5 mm DUL 13C-1
P PULPROG dept135
TD 65536
N SOLVENT DMSO
NS 1979
H 21a DS 4
SWH 17985.611 Hz
N FIDRES 0.274439 Hz
AQ 1.8219508 sec”
RG 16384
bDw 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001184 sec
TDO 1
======== CHANNEL f{ ========
NUC1 C
P1 9.30 usec
2 18.60 usec
L1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL {2 ========
CPDPRG2 waltz16
Nuc2 1H
P3 13.15 usec
g4 26.30 usec
CPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677867 MHz
wDw EM
SsB 0
LB 1.00 Hz
T T T T T T T T T ' T T ,Eé‘ 1_20
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT 135-C NMR spectrum of compound 21a
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'H-NMR spectrum of compound 21b

Current Data Parameters
Al

ME BMR-1-109
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150119
Time 14.59
INSTRUM s
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 536
SOLVENT DMSO
NS 00
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 256
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
smzmm=x= CHANNEL f1 ========
NUC1 1H
P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing garame!ers
sl 3276
SF 300.1299829 MHz
wDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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-NMR spectrum of compound 21b

BRUKER
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Current Data Parameters
NAM

BMR-1-109
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 2015012
Time 10.29
INSTRUM S|
PROBHD 5 mm DUL 13C-1
PULPROG zgpg3o
TD 36
SOLVENT DMSO
NS 116
DS 4
S 17986.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1824.6
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec

DELTA 1.89999998 sec
TDO 1

==s=s=s=== CHANNEL ] ========
13C

NUC1
P1 9.30 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
=mmo==== CHANNEL 2 ========
CPDPRG2 waltz16

c2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.13120056 MHz
F2 - Processing parameters
S| 32768
SF 75.4677421 MHz
wbw EM
sSsB 0
LB 1.00 Hz
GB 0
PC 1.40

13C
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DEPT 135-°C NMR spectrum of compound 21b

Current Data Parameters
NAME BM

-109

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150125
Time 21.68
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG dept135
TD 536
SOLVENT DMSO
NS 00
DS 4
SWH 17885.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
bw 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001184 sec
TDO 1
s==s==== CHANNEL {1 s=s======
NUC1 13C
P1 9.30 usec
p2 18.60 usec
PL1 0.00 dB
SFO1 75.47529563 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NucC2
P3 13.15 usec
B‘ 26.30 usec

CPD2 80.00 usec
PL2 0.00 dB
PL12 15

.68 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
1 32768

S|
SF 75.4677867 MHz
wDw EM

SsB 0

LB 1.00 Hz
GB o

PC 1.40

S83
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'H-NMR spectrum of compound 21c

Current Data Parameters
NA

BMR-1-QCCL
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 2015100
Time 1. 53
INSTRUM
PROBHD 5§ mm DUL 13C-1
PULPROG 2930
TD 65536
SOLVENT DMSO
NS 50
DS 2
SWH 6172.839 Hz

FIDRES 0.094190 Hz
AQ 5.32‘8,48880 sec

DwW 81.000 usec
DE 6.00 usec
E 300.0 K
D1 1. 00000000 sec
TDO
=zzams== CHANNEL {1 sss=====
NUC1 1H
P1 13.88 usec

PL1 0.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters
Sl 32768

SF 300.1300000 MHz
wDw EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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BBC-NMR spectrum of compound 21c
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Current Data Parameters
NAME

BMR-I-QCCL
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 015100
Time 2.04
INSTRUM sSecl
PROBHD 5§ mm DUL 13C-1
PULPROG zgpg30
™D 65536
SOLVENT DMSO
NS 8227
DS 4
SWH 17985.611 Hz
FIDRES 0.2744398 Hz
AQ 1.8219508 sec
RG 5160.6
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec

DELTA 1.89999998 sec
TDO 1

==s=sz== CHANNEL 1 =s======
NUC1 13C

P1 10.38 usec

PL1 0.00 dB

SFO1 75.4762953 MHz
==s===== CHANNEL {2 ==
CPDPRG2 waltz16

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21dB

PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
768

3276
SF 75.4877867 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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DEPT 135-3C NMR spectrum of compound 21c

Current Data Parameters
NAME BMR-1-QCCL
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151002

Time 13.31
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135

TD 65536
SOLVENT DMSO
NS 2492

DS 4

SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 16384

DW 27.800 usec
DE 6.00 usec
TE 3000 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001322 sec
TDO 1

======== CHANNEL {1 =====z=zc==
13C

10.38 usec
20.76 usec

0.00 dB
75.4752953 MHz

== CHANNEL f2 ========
RG2 waitz16
1H

13.88 usec
p4 27.76 usec
PCPD2 80.00 usec
PL2 0.00 dB
PL12

1521 dB
SFO2 300.1312005 MHz
F2- Processmg parameters
Sl 32768

SF 75.4677867 MHz
wbw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

S86
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NMR spectrum of compound 25a

BRUKER
T

Current Data Parameters
NAM

BMR-1-140
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150216
Time 19.15
INSTRUM S|
PROBHD 6 mm DUL 13C-1
PULPROG zg
SOLVENT DMSO
NS
DS 2
S 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 181
bw 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL (1 ========
NuUC1 1H
P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz

F2 - Processing garame(ers
Sl 3276

SF 300.1300000 MHz
wDw EM

SSB 0

LB 0.30 Hz

GB Q

PC 1.00

1H_

S87
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13C-NMR spectrum of compound 25a

Current Data Parameters

NAME BMR--140
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150316
Time 0.36
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 10857
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG
bDw 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec

DELTA 1.89999998 sec
TDO 1

s======= CHANNEL {1 s=ss=s===
NuUcC1 13C
P1 9.30 usec

PL1 0.00 dB
SFO1 75.4752953 MHz

======== CHANNEL f2 s=======

CPDPRG2 waltz16
C2 1H

PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13

6.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters

327
SF 75.4677867 MHz
WDW EM

ssB 0
LB 1.00 Hz
GB o
PC 1.40

S88
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DEPT 135-1C NMR spectrum of compound 25a

Current Data Parameters
NAME BMR-1-140
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150302

Time 8.34

INSTR!

um spect
BHD & mm DUL 13C-1

PROI

PULPROG dept136
TD 65536
SOLVENT DMSO
NS 7034

4
17985.611 Hz

S
FIDRES 0.274439 Hz

1.8218508 sec
16384

bw 27.800 usec

6.00 usec

TE 300.0 K
CNST2 145.0000000

2.00000000 sec
0.00344828 sec

d12 0.00002000 sec
DELTA 0.00001184 sec
Do 1

==z==z=== CHANNEL {1 ss======
NUC1 13C

9.30 usec
18.60 usec

1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========

CPDPRG2 waltz16
NUC H

PL12 15.1 B
SFO2 300.13120056 MHz
F2 - Processing parameters
S 32768

75.4677867 MHz
EM

1.00 Hz
1.40
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'H-NMR spectrum of compound 25b

Current Data Parameters

NAME BMR--145
EXPNO 1
PROCNO 1

F2 - Acquisition Par s
Date_ 20150220

Time 19.43
INSTRUM spect
PROBHD 5§ mm DUL 13C-1
PULPROG zg30

™ 65536
SOLVENT DMSO

NS 100

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 161.3

bDw 81.000 usec
DE 6.00 usec

TE 300.0 K

D1 1.00000000 sec
TDO 1

======== CHANNEL {1 s=======
NUC1 1H

P1 13.15 usec

PL1 0.00 dB

SFO1 300.1318534 MHz
F2 - Processing garameters
Si 3276

SF 300.1300000 MHz
wDwW oEM

LB 0.30 Hz

0
PC 1.00

S90
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Current Data Parameters
BMR-I1- 145

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150222

Time 213
INSTRUM S|

PROBHD 5§ mm DUL 13C-1
PULPROG dept136

D 65536
SOLVENT DMSO
NS 7234

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
dz2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001184 sec
1

P1 9.30 usec
2 18.60 usec
L1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL 2
CPDPRG2
NuC2
P3 13.15 usec
g4 26.30 usec
CPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB

SFO2 300.1312005 MHz

F2 - Processinggarameters

S 3276

SF 75.4677867 MHz
WD EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

DEPT 135-C NMR spectrum of compound 25b
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'H-NMR spectrum of compound 29

Current Data Parameters

NAME BMR--210
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150723

Time 0.04
INSTRUM S|

PROBHD & mm DUL 13C-1
PU 30

ROG zg
SOLVENT DMSO
NS
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128
bw 81.000 usec
DE 6.00 usec

TE 300.0 K
D1 1.00000000 sec
TDO 1

P1 13.88 usec

L 0.00 dB
SFO1 300.1318534 MHz
F2 - Processin rameters
si 327%ga

SF 300.1300000 MHz
WDwW EM

SsB 0

LB 0.30 Hz

GB 0

PC 1.00
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BC-NMR spectrum of compound 29

CurreEnt Data Parameters

AM BMR-1-210
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date__ 50
Time 21.49
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
™D 65536
SOLVENT DMSO
NS 3331
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1625.5
bDw 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13
P1 10.38 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
s=mmm=== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21dB
PL13 16.00 d

d B
300.1312005 MHz
F2 - Processing parameters
Si 327

68
SF 75.4677867 MHz
EM

WDw

sSSB 0

LB 1.00 Hz
GB o

PC 1.40
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L NAME BMR-I-210
EXPNO 2
( h PROCNO 1
F2 - Acquisition Parameters
Date_ 20150726
Time 17.03
= INSTRUM spect
PROBHD 5 mm DUL 13C-1
\ N PULPROG dept13s
¥ TD 65536
N SOLVENT DMSO
H 29 NS S09
DS 4
\ SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
" CNST2 145.0000000
D1 2.00000000 sec
L d2 0.00344828 sec
L L d12 0.00002000 sec
¥ ke DELTA 0.00001322 sec
TDO 1

NUC1 13C
Pl 10.38 usec
p2 20.76 usec
PL1 0.00 dB
SFO1 75.4752953 MH=z
CHANNEL f£2 =——————-
CPDPRG2 waltzlé
NUC2 1H
P3 13.88 usec
P4 27.76 usec
PCPD2 80.00 usec
PL2 0.00 d8
PL12 15.21 dB
SFo2 300.1312005 MH=z
F2 - Processing parameters
SI 32768
3 SF 75.4677867 MHz
WDW EM
SSB o
LB 1.00 Hz
GB 0
T I I T [ | | T B | I 52 | PC 1.40
200 180 160 140 120 100 80 60 40 20 (0] Ppm

DEPT 135-3C NMR spectrum of compound 29
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Current Data Parameters
NAME tm-i-90
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160804
Time 11.02
HoN INSTRUM spect
PROBHD 5§ mm DUL 13C-1
<N PULPROG 2gpg30
TD 65536
SOLVENT DMSO
a NS 3500
N DS 4
H SWH 17985.611 Hz
35a FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4096
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 =
NuUcC1 13C
P1 9.63 usec
PL1 0.00 dB
SFO1 75.47529863 MHz
======== CHANNEL f2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.16 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
si 2768
SF 75.4677867 MHz
WDW EM
SSB 0
‘ LB 1.00 Hz
I | | GB 0
‘ [ \ . PC 1.40
’ J Ak | | " J - ;
I o T * T ] = X T T T T 1
200 180 160 140 120 100 80 60 40 20 0 ppm

BBC-NMR spectrum of compound 35a
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DEPT 135-3C NMR spectrum of compound 35a
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Current Data Parameters
‘ NAME TM--153-F-AQC
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20160725
o N OO DD N
<t w v~—mw$8§$$3§“m’5$ ‘ Time 10.46
© - NKNKNOOUNT-TOQOOOWWLL < INSTRUM spect
an D VXXV XVXVRONNMNINNNINSNN HoN PROBHD 5 mm DUL 13C-1
i K { PULPROG zg30
\ \ A 7 <N D 65536
\ \ \ \/ / O SOLVENT DMSO
\ N ¢ 7 NS
N DS 2
I H SWH 6172.839 Hz
| 35b F ] FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 256
| | DW 81.000 usec
| | 1" DE 6.00 usec
[ -;\ | 1 fl TE 300.0 K
| Va | V PN I W 1[?6 1.00000000 sec
AR RPN i U (NI & (A 5 S 0 1
= T D ol e [ e (e e e e 1 e e T =maz=asz= CHANNEL f1 ss======
NUC1 1H
9.5 9.0 8.5 8.0 7.5 ppm P1 12.45 usec
Jal R A B | | 3 ‘ PL1 0.00 dB
8\ \:;/ 8\‘/g\| 8 ‘/o‘m.‘_‘N\ | SFO1 300.1318534 MHz
=] ~ N o - 2 2 St FZ—Proces;Zi,r;gsparameters
12 = pad : e e o sl
o TR | SF 300.1300000 MHz
| WDW EM
| SSB 0
{ LB 0.30 Hz
| H GB 0
| l PC 1.00
I\ |
_ = ,JLA / 7_/.“\,_.".4}7 ‘\ ,‘k “ __J ,// "‘-,7 ! :’
13 12 11 10 9 8 7§ 6 5 4 3 2 1 0 ppm
{ JL| AP I
(o ol rs’ir w7 v%n‘?
| °.1"~. RNA|* v | v O v
=) Ll B == e o

'H-NMR spectrum of compound 35b
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Current Data Parameters
NAME TM-I-1583-F-AQC
3

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160725

Time 8.31

INSTRUM spect
PROBHD 5 mm DUL 13C-1

HoN
PULPROG zgpg30
N D 65536
gowem DMSO
s 9149
Z DS 4
N SWH 17985.611 Hz
H FIDRES 0.274439 Hz
35b F AQ 1.8218508 sec

RG 5160.6

Dw 27.800 usec
DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL {1 ========
NUC1 13C

P1 9.63 usec

PL1 0.00 dB

SFO1 75.4752953 MHz

waltz16
H

| NUcC2 1
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.16 dB

16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
S| 32768

SF 75.4677867 MHz
wDw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

BC-NMR spectrum of compound 35b
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Current Data Parameters
NAME TM-l-1532-F-AQC

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160724

Time 23.47
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG dept135

TD 65536
SOLVENT DMSO
NS 2877

4
17985.611 Hz
0.274439 Hz
1.8219508 sec
16384
27.800 usec
6.00 usec
3000 K
145.0000000
2.00000000 sec
0.00344828 sec
0.00002000 sec
0.00001226 sec
1

======== CHANNEL f1 ==
13C

NUC1
P1 9.63 usec

2 19.26 usec

L1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NuUcC2 1H
P3 12.45 usec
pa 24.90 usec
PCPD2 80.00 usec
PL2 0.00 dB

PL12 16.16 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
Si 32768

SF 75.4677867 MHz
WDW EM

SsSB 0
LB 1.00 Hz
GB 0

PC 1.40

DEPT 135-3C NMR spectrum of compound 35b
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TANTDODOONNNOO W — © o
SISCSAIFRARR 8 8 '
SRR RIS e S T AN : Current Data Parameters
DO WO MNMNMNMNSMS~ (a2} N NAME spa50716
\'\‘\\\W%/J | ‘ EXPNO 105
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160726
Time 13.17
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG 2930
D 2768

H,N
SOLVENT DMSO
N NS 32
DS 2
¥ SWH 10000.000 Hz
N FIDRES 0.305176 Hz
H AQ 1.6384000 sec
35¢c Cl RG 138.53

SFO1 500.1525008 MHz
1H

P1 11.75 usec
PLW1 15.30000019 W

F2 - Processing parameters
Sl 65536

SF 500.1500039 MHz
WDW EM

D
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

10 9 8 T 6 5 4 3 2 1 ppm
-— — |||~

'H-NMR spectrum of compound 35¢

4
]
]

DW 50.000 usec

DE 6.50 usec

TE 2950 K

D1 0.50000000 sec

TDO 1

======== CHANNEL f1 ========

S101
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Current Data Parameters
NAME TM--151-CL-AQC-DM
4

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date 20160719

Time 8.18
INSTRUM spect

PROBHD § mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT DMSO
NS 8000
HoN DS 4
SWH 17985.611 Hz
<N FIDRES 0.274439 Hz
AQ 1.8219508 sec
57 RG 6502
N DW 27.800 usec
H DE 6.00 usec
cl TE 300.0 K
35¢ D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL {{ ========
NuUC1 13C
P1 9.63 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.16 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
S| 32768
SF 75.4677867 MHz
wbDw EM
SSB 0
LB 1.00 Hz
[ GB 0
PC 140
I X ] X = T T Y T T T 1 T E T
200 180 160 140 120 100 80 60 40 20 0 ppm

3C-NMR spectrum of compound 35¢
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DEPT 135-3C NMR spectrum of compound 35¢

Current Data Parameters
NAME TM-I-151-CL-AQC-DM
2

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date _ 20160718

Time 21.04
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG dept135

D 65536
SOLVENT DMSO
NS 2323

DS 4

SWH 17986611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384

bw 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
d12 0.00002000 sec

DELTA 0.00001226 sec
TDO 1

==== CHANNEL f1 ========

NUC1 13C

P1 9.63 usec

p2 19.26 usec

PL1 0.00 dB

SFO1 75.4752953 MHz

==z=zzzz CHANNEL 2 s=======

CPDPRG2 waltz16

NucC2 1H

P3 12.45 usec

g‘ 24.90 usec
CPD2 80.00 usec

PL2 0.00 dB

PL12 16.16 dB

SFO2 300.1312005 MHz

F2 - Processing parameters
Sl 32768

SF

wDwW
SSB

LB
GB
PC

75.4677867 MHz
EM

0
1.00 Hz

0
1.40

S103
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13.736 ™
12.126

o0 © '
0w ™
1 BRUKER

TR e Es
‘ ?\\\ / Current Data Parameters
' L NAME TM-1-91

EXPNO 1
PROCNO 1
F2 - Acquisgion Pazrag\meters
Date 01507
0 ™ o~ e
888 33 EecG23s83 | A
© O © 0 o NMNNMNNMNNNMNNMNNN PROBHD 5 mm DUL 13C-1
J L [ | PULPROG zg30
/ o \\ D 65536
/ \ / \\ SOLVENT DMSO
| ANY S
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 114
DW 81.000 usec
DE 6.00 usec
! TE 300.0 K
\ D1 1.00000000 sec
| i TDO 1
,-xr\,f, I Na {“wx N ======== CHANNEL f{ ========
S o B N e e SRR W e | NUC1 1H
T ' .
1 i
9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 ppm SFO1 300.1318534 MHz
/cn J;\ /m\' v"m\‘«; ” ‘ gIZ-Procesaszir_;geparameters
-3 3 28|32 2 o 3001300000 MHz
- Q - - M| - \ SSB 0
| LB 0.30 Hz
| GB 0
| PC 1.00

— . e

M 2 At M e A R e 8k 83 d e Gepri

A3 AN 7 )&\/ﬁ' ‘

| e CEEEECEE

o - | P P P pr P
1
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BBC-NMR spectrum of compound 41

BRUKER

Current Data Parameters
NAME

TM-1-91
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160803
Time 21.18
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
SOLVENT DMSO
NS
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 14596.5
Dw 27.800 usec
DE 6.00 usec
TE 3000 K
D1 2.00000000 sec
d11 0.03000000 sec

DELTA 1.89999998 sec
1

NUC1

P1 9.63 usec

PL1 0.00 dB

SFO1 75.4752953 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 0.00 dB

PL12 16.16 dB
PL13 16.00 d

" B
SFO2 300.1312005 MHz

F2 - Processing parameters
I 32768

SF 75.4677217 MHz
WDWwW EM

SsB 0

LB 1.00 Hz

GB 0.

PC 1.40

S105
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DEPT 135-13C NMR spectrum of compound 41
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'H-NMR spectrum of compound 44

Current Data Parameters
NAME TM-I-1130-AQC

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date _ 20160419

Time 18.14
INSTRUM sgec'
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT MeOD

NS 100

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 50.8

DwW 81.000 usec
DE 6.00 usec

TE 300.0 K

D1 1.00000000 sec
TDO 1

====s=== CHANNEL 1] ==s======
NUC1 1H

P1 12.45 usec

L1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
si 32768

SF 300.1300000 MHz
wDw EM

SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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13C-NMR spectrum of compound 44

Current Data Parameters

NAME TM-I-AQC
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160421

Time 8.47
INSTRUM s

lSuact
PROBHD § mm DUL 13C-1
PULPROG zgpg30

D 65536
SOLVENT MeOD

NS 6862

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2048

DW 27.800 usec
DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL {1 ===
NUC1 13C

P1 9.63 usec

PL1 0.00 dB

SFO1 75.4752953 MHz
======== CHANNEL f2 ===
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 0.00 dB

PL12 16.16 dB
PL13 16.00 d

B
SFO2 300.1312005 MHz

F2 - Processing parameters

Sl 32768

SF 75.4676418 MHz
WD EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

S108



N O NTWNS NN
N OO WwLWWLWO M <« ™. 00 <
DBWBNND OW - N e i o
NANNANNNN™—OC © 0 - ~
bl i S ot R wn < < o~
L kM | | ‘ |
) / / [ o
N\yh//// K § R
/\/\N/
HN \
Ty
o
U
H
44
|
. WL 1 Ll
T T T
|
T i =y T T ==t ¥ T = o) T N T T
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT 135-1C NMR spectrum of compound 44

Current Data Parameters

NAME TM-I-AQC
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160421

Time 1.23
INSTRUM spect

pec
PROBHD 5 mm DUL 13C-1
PULPROG dept135
D

65536

SOLVENT MeOD
NS 2722
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
bDw 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001226 sec
TDO 1
======== CHANNEL {1 ========
Nuc1 13C
P1 9.63 usec
p2 19.26 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ===
CPDPRG2 waltz16
NuUcC2 1H
P3 12.45 usec
g‘ 24.90 usec

CPD2 80.00 usec
PL2 0.00 dB
PL12 16.16 dB

SFO2 300.1312005 MHz

F2 - Processing parameters
I 32768

SF 75.4676418 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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Current Data Parameters
NAME BMR-217
EXPNO 2
PROCNO 1
( R
F2 - Acqmsmon Parameters
Date_ 20150729
REER S5 33°E¥EEEB53E38% NeTrum 2%
© o3 o3 o © © B S N N N N N e A S PROBHD Smm UL 13C-1
PULPROG 2g30
/1 \ S\ B
N gOLVENT e DMSO
S
H 46 DS 2
SWH 6172.839 Hz
X FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128
DW 81.000 usec
DE 6.00 usec
TE 3000 K
D1 1.00000000 sec
TDO 1
==m====== CHANNEL f1 ss======
NUC1 1H
T T T T T T T T T P1 13.88 usec
8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 ppm PL1

0.00 dB
SFO1 300.1318534 MHz

F2 - Processing garameters
1 2

SF 300.1300000 MHz
WDW EM

ssB 0

LB 0.30 Hz

GB 0

PC 1.00

T -r | RARARA R

r‘v‘vrvv'lvvvvvv S A T M LA At (LI LR I T | R AR REAE S I

/ T
11 10 9 7 6 5 4 3 2 1 0 ppm
o'g '
=] o

1H-NMR spectrum of compound 46
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BC-NMR spectrum of compound 46

Current Data Parameters

NAME BMRI-217
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150730
Time 12.49
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 6500

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 6502

DwW 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
d11 0.03000000 sec

DELTA 1.89999898 sec
TDO 1

======== CHANNEL 1 s=======

NUC1 13C

P1 10.38 usec

PL1 0.00 dB

SFO1 75.4752963 MHz

======== CHANNEL f2 s===a===
CPDPRG2 \;Vﬂltz16

NUC2

PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21dB
PL13 16.00 d

B
SFO2 300.1312005 MHz

F2 - Processing parameters
8

Sl 3276

SF 75.4677867 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

S111
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Current Data Parameters
NAME

M MRI-212
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date _ 20150730
Time 5.36
INSTRUM spect
PROBHD 5 mmi SGL 13C-1
PULPROG dept135
TD 5536
SOLVENT DMSO
NS 1380
DS 4
SWH 179856.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001322 sec
TDO 1
======== CHANNEL 1 ========
NUC1 13C
P1 10.38 usec

2 20.76 usec

0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========

CPDPRG2 waltz16
C2 1H
P3 13.88 usec
E4 27.76 usec
'CPD2 80.00 usec
PL2 0.00 dB
PL12 15.21 dB

SFO2 300.1312005 MHz

F2 - Processing parameters

Sl 32768

SF 75.4677867 MHz
WDw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

S112



