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Experimental section

General

Melting point of the indole—cycloalkyl[b]pyridine-3-carbonitrile hybrids were measured in open
capillary tubes using a Sigma melting point apparatus, SI. No. 71281, watts-250, volts-230 AC
and are uncorrected. The *H, *C, DEPT, H,H-COSY, C,H-COSY and HMBC spectra were
recorded on a Bruker 300 MHz NMR instrument using TMS as internal standard and CDCl;
and/or DMSO-ds as solvents. Standard Bruker software was used throughout the spectral
analysis. Chemical shifts are given in parts per million (3-scale) and the coupling constants are
given in Hertz. Elemental analyses were performed on a Perkin Elmer 2400 Series 1l Elemental
CHNS analyzer. Silica gel-G plates (Merck) were used for TLC analysis with a mixture of
petroleum ether (60-80 °C) and ethyl acetate as the eluent. All the chemicals were purchased
from Sigma-Aldrich, Alfa-Aesar or Merck and used without further purification. The single
crystal X-ray data set was collected on Bruker AXS KAPPA APEX-2 diffractometer equipped
with graphite monochromator. The structure was solved by direct methods and refined by full-

matrix least squares calculations using SHELXL-2014.
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General procedure for the synthesis of indole-cycloalkyl[b] pyridine-3-carbonitriles 7, 12
and 14-18

A mixture of 3-(1H-indol-3-yl)-3-oxopropanenitrile 3 (0.1 g, 0.543 mmol), aromatic
aldehyde 4 (0.543 mmol), cycloalkanone 5 (0.543 mmol) and ammonium acetate (6, 0.1 g, 1.1
mmol) was dissolved in ethanol (10 mL) and heated to reflux on a heating mantle for 2 h. After
completion of the reaction as evident from TLC, the reaction mixture was set aside at ambient
temperature for 6-7 h. The precipitate formed was filtered and dried to get the pure indole—
cycloalkyl[b]pyridine-3-carbonitriles. The unaromatized product was obtained in the cases where

the product was precipitated within 2 h.

Compounds characterization data
2-(1H-Indol-3-yl)-4-phenyl-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]pyridine-3-

carbonitrile (7a)

Obtained as pale yellow solid (211.9 mg, 0.488 mmol, 90%). 'H NMR (300 MHz,
CDCls) 84: 1.18-1.75 (m, 14H), 2.06-2.20 (m, 2H), 2.59 (t, J=7.5 Hz, 2H), 3.02 (t, J=7.5
Hz, 2H), 7.25-7.38 (m, 4H), 7.40-7.47 (m, 1H), 7.48-7.54 (m, 3H), 8.18 (d, J=3.0 Hz,
1H), 8.51-8.54 (m, 1H), 8.57 (br s, 1H) ppm; *C NMR (75 MHz, CDCls) §¢: 22.8, 23.3,
25.9, 26.5, 26.8, 26.9, 27.3, 27.7, 28.6, 33.1, 103.5, 111.3, 114.1, 121.2, 122.2, 122.9,
126.4, 126.8, 128.3, 128.5, 128.6, 130.7, 136.2, 137.2, 153.7, 155.0, 165.0 ppm; Anal.

Calcd. for C3pH31N3: C, 83.10; H, 7.21; N, 9.69; found: C 83.19, H 7.02, N 9.52.
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2-(1H-Indol-3-yl)-4-(p-tolyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]pyridine-3-

carbonitrile (7b)

Obtained as white solid (226.0 mg, 0.505 mmol, 93%). *H NMR (300 MHz, CDCls3) 84:
1.19-1.88 (m, 14H), 2.01-2.25 (m, 2H), 2.45 (s, 3H), 2.61 (t, J=7.8 Hz, 2H), 3.03 (t,
J=7.8 Hz, 2H), 7.18-7.36 (m, 7H), 8.15 (s, 1H), 8.47-8.56 (m, 1H), 8.72-8.78 (m, 1H)
ppm; 3¢ NMR (75 MHz, CDCls) 6c: 18.3, 21.4, 22.8, 23.3, 25.9, 26.5, 26.9, 27.3, 27.6,
28.6, 33.0, 28.3, 103.6, 111.4, 121.0, 122.1, 122.7, 126.4, 126.8, 128.2, 129.2, 130.8,
134.2, 136.2, 138.3, 153.8, 155.2, 164.8 ppm; Anal. Calcd. for C3;H33N3: C, 83.18; H,
7.43; N, 9.39; found: C 83.28, H 7.58, N 9.26.
2-(1H-Indol-3-yl)-4-(4-methoxyphenyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (7¢)

Obtained as pale yellow solid (213.5 mg, 0.461 mmol, 85%). *H NMR (300 MHz,
CDCl3) 8y: 1.22-1.76 (m, 14H), 2.04-2.22 (m, 2H), 2.62 (t, J=7.5 Hz, 2H), 3.02 (t, J=7.5
Hz, 2H), 3.88 (s, 3H), 7.04 (d, J=8.7 Hz, 2H), 7.24-7.30 (m, 4H), 7.35-7.39 (m, 1H), 8.16
(d, J=2.7 Hz, 1H), 8.49-8.55 (m, 1H), 8.67 (br s, 1H) ppm; *C NMR (75 MHz, CDCl5)
Oc: 22.3, 23.3, 25.9, 26.5, 26.9, 27.3, 27.7, 28.5, 33.1, 55.2, 103.9, 111.3, 114.0, 114.1,
118.9, 121.1, 122.2, 122.9, 126.4, 126.7, 129.4, 129.6, 131.1, 136.2, 153.7, 154.9, 159.6,
164.9 ppm; Anal. Calcd. for C33;H33N3O: C, 80.31; H, 7.17; N, 9.06; found: C, 81.18; H,
7.05; N, 9.16.
2-(1H-Indol-3-yl)-4-(4-isopropylphenyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (7d)

Obtained as white solid (234.9 mg, 0.494 mmol, 91%). *H NMR (300 MHz, CDCls) 84:

1.35 (d, J=6.9Hz, 6H), 1.39-1.72 (m, 14H), 2.08-2.22 (m, 2H), 2.63 (t, J=7.2Hz, 2H),
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2.96-3.11 (m, 3H), 7.21-7.36 (m, 7H), 8.12 (d, J=3.0 Hz, 1H), 8.47-8.50 (m, 1H), 8.70
(br s, 1H) ppm; **C NMR (75 MHz, CDCls) 8¢: 23.0, 23.5, 23.9, 25.9, 26.6, 27.0, 27.3,
27.7, 28.7, 33.1, 33.9, 103.7, 111.3, 114.2, 121.1, 122.3, 122.8, 126.5, 126.6, 126.8,
128.3, 130.9, 134.6, 136.3, 149.2, 153.8, 155.3, 164.8 ppm; Anal. Calcd. for C33H37N3: C,
83.33; H, 7.84; N, 8.83; found: C 83.20, H 7.76, N 8.92.
4-(4-Fluorophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (7€)

Obtained as pale yellow solid (225.6 mg, 0.499 mmol, 92%). 'H NMR (300 MHz,
CDCl3) &y: 1.19-1.79 (m, 14H), 2.03-2.21 (m, 2H), 2.52-2.68 (m, 2H), 2.95-3.11 (m,
2H), 7.18-7.41 (m, 7H), 8.14-8.22 (m, 1H), 8.47-8.55 (m, 1H), 8.59 (br s, 1H) ppm; **C
NMR (75 MHz, CDCl3) 6c: 22.8, 23.3, 25.9, 26.5, 26.9, 27.3, 27.7, 28.6, 33.1, 103.6,
111.4, 115.6, 115.9, 121.2, 122.2, 122.9, 126.4, 126.8, 130.2, 136.2, 153.8, 154.0, 165.2
ppm; Anal. Calcd. for C3oH3oFN3: C, 79.79; H, 6.70; N, 9.31; found: C 71.62, H 6.81, N
9.28.
4-(4-Chlorophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (7f)

Obtained as pale yellow solid (236.3 mg, 0.505 mmol, 93%). *H NMR (300 MHz,
CDCl3) 8y 1.27-1.58 (m, 14H), 2.03-2.18 (m, 2H), 2.56 (t, J=7.5 Hz, 2H),), 3.01 (t,
J=7.8 Hz, 2H), 7.26 (d, J=8.1 Hz, 4H), 7.33-7.41 (m, 1H), 7.49 (d, J=8.4 Hz, 2H), 8.16
(d, J=3.0 Hz, 1H), 8.45-8.53 (m, 1H), 8.58 (br s, 1H) ppm; *C NMR (75 MHz, CDCls)
dc: 22.8, 23.3, 25.9, 26.5, 26.9, 27.3, 27.7, 28.6, 33.1, 103.2, 111.4, 113.9, 118.5, 121.2,

122.2, 122.9, 126.4, 126.8, 128.9, 129.8, 130.6, 134.8, 135.6, 136.2, 153.7, 153.9, 165.2
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ppm; Anal. Calcd. for C3oH30CIN3: C, 76.99; H, 6.46; N, 8.98; found: C 76.87, H 6.59, N
8.91.
4-(4-Cyanophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (7h)

Obtained as white solid (212.0 mg, 0.462 mmol, 85%). *H-NMR (300 MHz, CDCls) 84:
1.15-1.95 (m, 14H), 2.01-2.28 (m, 2H), 2.45-2.66 (m, 2H), 3.03 (t, J=7.5 Hz, 2H), 7.26—
7.31 (m, 2H), 7.42-7.48 (m, 3H), 7.82 (d, J=8.1 Hz, 2H), 8.21 (d, J=3.0 Hz, 1H), 8.51—
8.54 (m, 1H), 8.58(br s, 1H) ppm; *C NMR (75 MHz, CDCl3+DMSO-dg) 5c: 21.9, 22.4,
249, 255, 25.9, 26.0, 26.3, 26.7, 27.7, 32.1, 101.1, 111.0, 111.7, 112.1, 117.5, 120.0,
121.3, 121.6, 125.5, 126.8, 128.7, 131.6, 135.8, 141.2, 151.9, 153.3, 164.4 ppm; Anal.
Calcd. for C31H30N4: C, 81.19; H, 6.59; N, 12.22; found: C 81.25, H 6.44, N 12.08.
2-(1H-Indol-3-yl)-4-(4-nitrophenyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (7i)

Obtained as pale yellow solid (246.9 mg, 0.515 mmol, 95%). *H NMR (300 MHz,
CDCl3) 84 1.17-1.90 (m, 14H), 2.01-2.22 (m, 2H), 2.56 (t, J=7.5 Hz, 2H), 3.04 (t, J=7.5
Hz, 2H), 7.30 (q, J= 3Hz, 2H), 7.39-7.47 (m, 1H), 7.54 (d, J=8.4 Hz, 2H), 8.23 (d, J=3.0
Hz, 1H), 8.40 (d, J=8.7 Hz, 2H), 8.53-8.63 (m, 2H) ppm; **C NMR (75 MHz, CDCls) 8¢:
22.9, 23.4, 25.9, 26.4, 26.9, 27.1, 27.3, 27.7, 28.7, 33.2, 102.4, 111.4, 121.5, 122.4, 123.2,
123.9, 126.4, 126.9, 129.8, 129.9, 136.3, 143.9, 148.1, 152.6, 154.0, 165.6 ppm; Anal.

Calcd. for C30H30N4O5: C, 75.29; H, 6.32; N, 11.71; found: C 75.19, H 6.23, N 11.59.
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2-(1H-Indol-3-yl)-4-(o-tolyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]pyridine-3-

carbonitrile (7j)

Obtained as pale yellow solid (228.2 mg, 0.510 mmol, 94%). *H NMR (300 MHz,
CDCls) 84 1.18-1.82 (m, 16H), 2.15 (s, 3H), 2.33-2.43 (m, 1H), 2.57-2.71 (m, 1H),
2.92-3.02 (m, 1H), 3.07-3.16 (m, 1H), 7.19 (d, J=7.2 Hz, 1H), 7.25-7.30 (m, 3H), 7.34—
7.40 (m, 3H), 8.18 (d, J=2.7 Hz, 1H), 8.57-8.60 (m, 1H), 8.68 (br s, 1H) ppm; *C NMR
(75 MHz, CDCl3) 6c¢: 19.8, 22.7, 23.3, 25.9, 26.6, 26.9, 27.0, 27.4, 27.7, 28.2, 33.1, 103.3,
111.3, 114.1, 118.4, 121.2, 122.3, 122.9, 126.0, 126.4, 126.8, 128.5, 128.9, 130.4, 130.6,
135.1, 136.2, 136.6, 153.9, 154.8, 165.2 ppm; Anal. Calcd. for C3;H33N3: C, 83.18; H,
7.43; N, 9.39; found: C, 83.31; H, 7.53; N, 9.48.
4-(2-Bromophenyl)-2-(1H-indol-3-yI)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (71)

Obtained as pale yellow solid (255.7 mg, 0.499 mmol, 92%). *H NMR (300 MHz,
CDCl3) 8p: 1.15-1.85 (m, 14H), 1.98-2.26 (m, 2H), 2.37-2.46 (m, 1H), 2.61-2.71 (m,
1H), 2.91-3.01 (m, 1H), 3.06-3.16 (m,1H), 7.26-7.49 (m, 7H), 7.76 (d, J=6.9 Hz, 1H),
8.23 (d, J=2.7 Hz, 1H), 8.55 (br s, 1H) ppm; **C NMR (75 MHz, CDCls) &¢: 22.7, 23.3,
25.8, 26.7, 26.9, 27.2, 27.4, 27.7, 28.2, 33.1, 103.3, 111.3, 121.3, 122.4, 122.7, 123.0,
126.4, 126.9, 127.6, 130.3, 130.4, 130.6, 133.1, 136.3, 153.7, 153.9, 165.5 ppm; Anal.
Calcd. for C3H30BrNs: C, 70.31; H, 5.90; N, 8.20; found: C 70.46, H 5.83, N 8.15.
2-(1H-Indol-3-yl)-4-(3-nitrophenyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (7m)

Obtained as pale yellow solid (244.0 mg, 0.510 mmol, 94%). *H NMR (300 MHz,

CDCl3) &: 1.14-1.92 (m, 14H), 2.01-2.27 (m, 2H), 2.57 (t, J=6.9 Hz, 2H), 2.92-3.18 (m,
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2H), 7.25-7.38 (m, 3H), 7.68-7.73 (m, 2H), 8.17 (d, J=2.7 Hz, 1H), 8.23-8.28 (m, 1H),
8.34-8.41 (m, 1H), 8.51-8.55 (m, 1H), 8.66 (br s, 1H) ppm; **C NMR (75 MHz, CDCls)
Oc: 22.8, 23.3, 25.8, 26.4, 26.8, 26.9, 27.3, 27.7, 28.6, 33.1, 102.8, 111.4, 121.4, 122.3,
123.1, 123.6, 123.8, 126.9, 129.9, 130.3, 134.7, 136.2, 148.2, 152.2, 154.1, 165.7 ppm;
Anal. Calcd. for C3H30N4O2: C, 75.29; H, 6.32; N, 11.71; found: C 75.40, H 6.39, N
7.83.
4-(2,4-Dichlorophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (7n)

Obtained as white solid (253.7 mg, 0.505 mmol, 93%). *H NMR (300 MHz, CDCls) &y:
1.18-1.88 (m, 12H), 1.98-2.27 (m, 3H), 2.37-2.47 (m, 1H), 2.60-2.69 (m, 1H), 2.93—
3.15 (m, 3H), 7.23-7.30 (m, 2H), 7.40-7.45 (m, 3H), 7.58 (d, J=2.1 Hz, 1H), 8.23 (d,
J=2.7 Hz, 1H), 8.53-8.56 (m, 2H) ppm. *C NMR (75 MHz, CDCl3) 8¢: 22.9, 23.4, 25.9,
26.6, 27.3, 27.4, 27.7, 28.3, 33.3, 102.1, 111.3, 121.4, 122.5, 123.2, 126.9, 127.6, 130.0,
130.8, 131.2, 133.8, 135.7, 136.3, 151.1, 154.1, 165.6 ppm.; Anal. Calcd. For
C3oH29CI2N3: C, 71.71; H, 5.82; N, 8.36; found: C 71.64, H 5.71, N 8.20.
4-(3,4-Dimethoxyphenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca-
[b]pyridine-3-carbonitrile (7s)

Obtained as pale yellow solid (243.8 mg, 0.494 mmol, 91%). *H NMR (300 MHz,
CDCl3+DMSO-dg) 814 1.06-1.67 (m, 16H), 1.93-2.14 (m, 2H), 2.43-2.68 (m, 2H), 3.83
(s, 3H), 3.87 (s, 3H), 6.77-6.83 (m, 2H), 6.94 (d, J=9.0 Hz, 1H), 7.09-7.15 (m, 2H), 7.38
(t, J=3.0 Hz, 1H), 8.15 (d, J=2.7 Hz, 1H), 8.42 (t, J=3.6 Hz, 1H), 10.8 (s, 1H) ppm; *C
NMR (75 MHz, CDCI3+DMSO-de) o¢: 22.1, 22.6, 25.2, 25.8, 26.3, 26.6, 27.0, 28.1, 32.4,

55.2, 55.3, 102.6, 110.4, 111.0, 112.7, 118.3, 120.0, 120.4, 121.6, 121.7, 125.9, 126.7,
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129.1, 129.9, 136.0, 148.0, 148.3, 153.3, 154.0, 164.1 ppm; Anal. Calcd. for C3;H35N30;:
C, 77.86; H, 7.15; N, 8.51; found: C, 77.97; H, 7.25; N, 8.39.
2-(1H-Indol-3-yl)-4-(3,4,5-trimethoxyphenyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclodo-
deca[b]pyridine-3-carbonitrile (7t)

Obtained as white solid (261.6 mg, 0.499 mmol, 92%). *H NMR (300 MHz, CDCls) 84:
1.27-1.87 (m, 12H), 2.01-2.28 (m, 2H), 2.53-2.76 (m, 2H), 2.93-3.16 (m, 2H), 3.77 (s,
2H), 3.88 (s, 6H), 3.95 (s, 3H), 6.51 (s, 2H), 7.26-7.44 (m, 3H), 8.21 (s, 1H), 8.46-8.56
(m, 1H), 8.68 (s, 1H) ppm; **C NMR (75 MHz, CDCls) ¢: 22.8, 23.3, 25.9, 26.6, 27.1,
27.2, 27.4, 27.7, 29.1, 33.1, 56.1, 25.2, 61.0, 103.5, 105.8, 106.2, 111.4, 113.9, 118.6,
121.2, 122.1, 122.9, 126.4, 126.8, 130.8, 132.6, 136.3, 137.9, 153.2, 153.8, 154.8, 165.1
ppm. Anal. Calcd. For C33H37N303: C, 75.69; H, 7.12; N, 8.02; found: C, 75.74; H, 7.02;
N, 8.14.
2-(1H-Indol-3-yl)-4-(thiophen-2-yl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (7u)

Obtained as brown solid; Yield (214.8 mg, 0.489 mmol, 90%). *H NMR (300 MHz,
CDCl3) 8n: 1.24-1.82 (m, 14H), 2.01-2.24 (m, 2H), 2.62-2.81 (m, 2H), 2.91-3.15 (m,
2H), 7.15-7.55 (m, 6H), 8.20 (s, 1H), 8.42-8.67 (m, 2H), ppm; *C NMR (75 MHz,
CDCl3) 6¢:23.0, 23.5, 25.9, 26.7, 27.1, 27.3, 27.5, 27.7, 29.3, 33.2, 104.8, 111.3, 114.2,
118.4, 121.3, 122.4, 123.1, 126.5, 126.9, 127.2, 127.3, 128.9, 132.5, 136.3, 136.5, 147.8,
153.9, 165.1 ppm; Anal. Calcd. for C,gH29N3S: C, 76.50; H, 6.65; N, 9.56; found: C

76.64, H 6.57, N 9.53.
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2-(5-Bromo-1H-indol-3-yl)-4-(p-tolyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclododeca[b]-
pyridine-3-carbonitrile (14b)

Obtained as white solid (184.0 mg, 0.349 mmol, 92%). 'H NMR (300 MHz,
CDCl3+DMSO-dg) 8: 1.06-1.61 (m, 14H), 1.91-2.06 (m, 2H), 2.30 (s, 3H), 2.39-2.51
(m, 2H), 2.80-2.95 (m, 2H), 7.05 (d, J=8.1 Hz, 2H), 7.15-7.22 (m, 4H), 8.09 (d, J=3.0
Hz, 1H), 8.56 (s, 1H), 10.71 (s, 1H) ppm; **C NMR (75 MHz,, CDCl3+DMSO-dg) dc:
19.9, 215, 21.9, 24 .3, 24.8, 25.3, 25.6, 26.1, 27.0, 31.5, 101.5, 111.5, 112.1, 112.2, 123 .4,
123.5, 126.8, 127.1, 127.8, 129.3, 132.8, 133.9, 136.7, 151.7, 153.5, 163.1 ppm; Anal.
Calcd. for C31H3>BrN3: C, 70.72; H, 6.13; N, 7.98; found: C 70.63, H 6.29, N 7.85.
2-(5-Bromo-1H-indol-3-yl)-4-(4-isopropylphenyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclo-

dodeca[b]pyridine-3-carbonitrile (4d)

Obtained as white solid (189.7 mg, 0.342 mmol, 90%). *H NMR (300 MHz, CDCls3) 8y:
1.33 (d, J=6.9Hz, 6H), 1.37-1.76 (m, 14H), 2.06-2.22 (m, 2H), 2.54-2.67 (m, 2H), 2.92—
3.11 (m, 3H), 7.23 (d, J=8.1 Hz, 3H), 7.36 (d, J=8.1 Hz, 3H), 8.17 (s, 1H), 8.65 (br s,
1H), 8.70 (s, 1H) ppm; *C NMR (75 MHz, CDCl; +DMSO-dg) 8¢: 22.1, 22.6, 23.0, 24.9,
25.5, 25.9, 26.2, 26.6, 27.7, 32.1, 33.9, 102.2, 112.2, 112.4, 112.9, 117.7, 124.1, 125.6,
127.4, 127.5, 130.0, 133.6, 134.4, 148.1, 152.4, 154.2, 163.8 ppm; Anal. Calcd. for
Ca3sH36BrNs: C, 71.47; H, 6.54; N, 7.58; found: C 71.55, H 5.47, N 7.65.
2-(5-Bromo-1H-indol-3-yl)-4-(4-chlorophenyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclo-

dodeca[b]pyridine-3-carbonitrile (14f)

Obtained as white solid (197.4 mg, 0.361 mmol, 95%). 'H NMR (300 MHz,
CDCl3+DMSO-dg) 8: 1.10-1.73 (m, 16H), 1.91-2.14 (m, 2H), 2.82-3.05 (m, 2H), 7.22—

7.38 (m, 4H), 7.48 (d, J=8.1 Hz, 2H), 8.19 (s, 1H), 8.61 (s, 1H), 11.63 (s, 1H) ppm; *C
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NMR (75 MHz, CDCI3+DMSO—dg) oc: 21.2, 21.6, 23.9, 24.4, 24.9, 25.2, 25.7, 26.6, 31.2,
100.8, 110.9, 111.9, 116.5, 123.2, 126.4, 126.9, 127.1, 128.5, 128.6, 132.5, 133.6, 134.1,
151.5, 151.7, 163.0 ppm; Anal. Calcd. for C3,H29BrCINs: C, 65.88; H, 5.34; N, 7.68;
found: C 65.80, H5.22, N 7.77.
2-(5-Bromo-1H-indol-3-yl)-4-(4-bromophenyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclo-

dodeca[b]pyridine-3-carbonitrile (149)

Obtained as pale yellow solid (206.7 mg, 0.349 mmol, 92%). 'H NMR (300 MHz,
CDCl3+DMSO-dg) 81 1.08-1.73 (m, 16H), 1.91-2.15 (m, 2H), 2.84-3.04 (m, 2H), 7.29
(d, J=8.1 Hz, 3H), 7.42 (d, J=8.7 Hz, 1H), 7.68 (d, J=8.1 Hz, 2H), 8.23 (s, 1H), 8.61 (s,
1H), 11.71 (s, 1H) ppm; **C NMR (75 MHz, CDCl;+DMSO-dg) 8¢: 2.08, 21.2, 23.5,
24.0, 24.5, 24.9, 25.4, 26.2, 30.7, 100.5, 110.5, 111.5, 111.9, 120.5, 122.7, 122.9, 126.1,
126.9, 128.3, 128.6, 129.7, 133.2, 134.2, 151.1, 151.5, 162.6 ppm; Anal. Calcd. for
C3oH29Br2Nz: C, 60.93; H, 4.94; N, 7.11; found: C 60.81, H 5.02, N 7.25.
2-(5-Bromo-1H-indol-3-yl)-4-(3-nitrophenyl)-5,6,7,8,9,10,11,12,13,14-decahydrocyclodo-

deca[b]pyridine-3-carbonitrile (14m)

Obtained as pale yellow solid (201.2 mg, 0.361 mmol, 95%). *H NMR (300 MHz,
CDCl3+DMSO-dg) 8 0.97-1.69 (m, 14H), 2.09-2.30 (m, 2H), 2.31-2.43 (m, 2H), 2.44—
2.59 (m, 2H), 7.18 (d, J=8.7 Hz, 1H), 7.31 (d, J=8.7 Hz, 1H), 7.45-7.57 (m, 2H), 7.60—
7.72 (m, 1H), 7.97-8.10 (m, 2H), 8.27 (s, 1H), 11.48 (s, 1H) ppm; ‘C NMR (75 MHz,
CDCI3+DMSO-dg) o¢c: 22.7, 22.9, 23.1, 24.7, 25.0, 25.1, 25.4, 25.6, 26.5, 26.7, 108.9,
110.2, 113.5, 114.3, 122.5, 123.2, 125.2, 128.9, 130.2, 134.3, 145.1, 148.9, 149.1 ppm;
Anal. Calcd. for C3H29BrN4O;: C, 64.63; H, 5.24; N, 10.05; found: C 64.56, H 5.39, N

10.14.

S11



2-(5-Bromo-1H-indol-3-yl)-4-(4-chloro-2-fluorophenyl)-5,6,7,8,9, 10,11,12,13,14-decahydro-

cyclododeca[b]pyridine-3-carbonitrile (14p)

Obtained as pale yellow solid (191.0 mg, 0.338 mmol, 89%). *H NMR (300 MHz,
CDCl3+DMSO-dg) 8y: 0.58-1.35 (m, 16H), 1.44-1.77 (m, 2H), 1.88-2.21 (br s, 2H),
6.77-6.85 (m, 5H), 7.72 (s, 1H), 8.18 (s, 1H), 10.78 (s, 1H) ppm; *C NMR (75 MHz,
CDCI3+DMSO—-dp) oc: 22.3, 22.7, 25.0, 25.5, 25.9, 26.4, 26.8, 27.5, 32.4, 102.2, 112.1,
112.6, 113.4, 116.1, 124.4, 124.5, 127.5, 127.9, 130.4, 130.8, 134.7, 147.0, 152.9, 156.5,
159.8, 164.6 ppm; Anal. Calcd. for C3H2sBrCIFN3: C, 63.78; H, 5.00; N, 7.44; found: C
63.91, H 5.09, N 7.54.
2-(5-Bromo-1H-indol-3-yl)-4-(3,4-dimethoxyphenyl)-5,6,7,8,9,10,11,12,13,14-decahydro-

cyclododeca[b] pyridine-3-carbonitrile (14s)

Obtained as pale yellow solid (195.8 mg, 0.342 mmol, 90%). *H NMR (300 MHz,
CDCl3+DMSO-dg) & 14: 1.08-1.72 (m, 16H), 1.90-2.14 (m, 2H), 2.80-3.03 (m, 2H), 3.79
(s, 3H), 3.85 (s, 3H), 6.73-6.92 (m, 2H), 6.94-7.08 (m, 1H), 7.18-7.30 (m, 1H), 7.33—
7.44 (m, 1H), 8.21 (d, J=3.0 Hz, 1H), 8.62 (s, 1H), 11.64 (s, 1H) ppm. *C NMR (75
MHz, CDCI3+DMSO-dg) o¢c: 21.4, 21.8, 24.2, 24.7, 25.3, 25.5, 26.0, 27.0, 31.4, 54.3,
545, 101.7, 110.1, 110.8, 112.0, 112.1, 119.6, 123.3, 123.4, 126.7, 127.0, 129.3, 133.7,
147.3, 147.6, 151.6, 153.1, 162.9 Anal. Calcd. for C3,H34BrN3O,: C, 67.13; H, 5.99; N,
7.34; found: C 67.21, H 5.91, N 7.39.
2-(5-Bromo-1H-indol-3-yl)-4-(3,4,5-trimethoxyphenyl)-5,6,7,8,9,10,11,12,13,14-decahydro-

cyclododeca[b] pyridine-3-carbonitrile (14t)

Obtained as white solid (215.2 mg, 0.357 mmol, 94%). ‘H NMR (300 MHz,

CDCl3+DMSO-dg) 81 1.13-1.75 (m, 14H), 1.91-2.16 (m, 2H), 2.53-2.68 (m, 2H), 2.86—
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3.02 (m, 2H), 3.73-3.85 (m, 9H), 6.61 (s, 2H), 7.21-7.29 (m, 1H), 7.37—7.44 (m, Hz, 1H),
8.25 (s, 1H), 8.62 (s, 1H), 11.71 (s, 1H) ppm; *C NMR (75 MHz, CDCl3+DMSO—dg) dc:
21.0, 21.4, 23.8, 24.3, 24.9, 25.0, 25.1, 25.5, 26.8, 30.9, 54.4, 58.5, 101.0, 104.4, 110.8,
111.6, 116.4, 122.9, 126.3, 126.8, 128.7, 130.5, 133.3, 136.0, 151.1, 151.2, 152.8, 162.5
ppm; Anal. Calcd. for C33H36BrN3;Os: C, 65.78; H, 6.02; N, 6.97; found: C 65.90, H 6.09,
N 7.05.
4-(4-Bromophenyl)-2-(1H-indol-3-yl)-1,4,5,6,7,8,9,10,11,12,13,14-dodecahydrocyclododeca-
[b]pyridine-3-carbonitrile (129)

Obtained as white solid (248.5 mg, 0.483 mmol, 89%). 'H NMR (300 MHz,
CDCl3+DMSO-dg) 81 1.05-1.75 (m, 16H), 1.99-2.30 (m, 2H), 2.49-2.61 (m, 2H), 4.18
(s, 1H), 7.05-7.14 (m, 2H), 7.22 (d, J=9.0 Hz, 2H), 7.33-7.44 (m, 3H), 7.46-7.52 (m,
1H), 7.54-7.62 (m, 2H), 11.09 (s, 1H) ppm; *C NMR (75 MHz, CDCl3+DMSO-ds) d¢:
21.1, 21.5, 23.0, 23.3, 23.8, 24.0, 24.9, 25.0, 43.0, 75.4, 107.9, 109.2, 111.1, 118.9, 119.1,
119.2, 121.1, 122.3, 124.3, 125.9, 128.4, 130.4, 130.7, 135.3, 143.7, 144.5 ppm; Anal.
Calcd. for C3gH32BrN3: C, 70.03; H, 6.27; N, 8.17; found: C, 70.15; H, 6.37; N, 8.25.
4-(2-Chlorophenyl)-2-(1H-indol-3-yl)-1,4,5,6,7,8,9,10,11,12,13,14-dodecahydrocyclododeca-
[b]pyridine-3-carbonitrile (12k)

Obtained as white solid (242.5 mg, 0.516 mmol, 95%). *H NMR (300 MHz, CDCls3) 84:
1.21-1.89 (m, 16H), 1.95-2.13 (m, 1H), 2.15-2.34 (m, 1H), 2.54-2.72 (m, 1H), 5.04 (s,
1H), 5.89 (s, 1H), 7.10-7.22 (m, 3H), 7.23-7.33 (m, 3H), 7.34-7.44 (m, 2H), 7.50-7.57
(m, 1H), 7.60-7.65 (m, 1H), 9.22 (s, 1H) ppm; **C NMR (75 MHz, CDCls) &¢: 22.3, 24.3,
244, 24.7, 24.8, 24.9, 25.6, 26.2, 26.3, 40.2, 76.7, 108.8, 111.6, 112.4, 118.9, 120.8,

122.7, 123.3, 124.7, 126.7, 127.6, 128.0, 129.3, 130.6, 130.8, 132.3, 136.1, 143.8, 145.1
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ppm; Anal. Calcd. for C30H3,CIN3: C, 76.66; H, 6.86; N, 8.94; found: C, 76.80; H, 6.90;
N, 8.79.
4-(2-Chloro-3-methoxyphenyl)-2-(1H-indol-3-yl)-1,4,5,6,7,8,9,10,11,12,13,14-dodecahydro-

cyclododeca[b] pyridine-3-carbonitrile (120)

Obtained as white solid (249.8 mg, 0.499 mmol, 92%). ‘H NMR (300 MHz,
CDCl3+DMSO-dg) 8yi: 1.18-1.92 (m, 17H), 2.02-2.14 (m, 1H), 2.16-2.23 (m, 1H), 2.48—
2.64 (m, 1H), 3.90 (s, 3H), 5.01 (s, 1H), 6.84 (dd, J=7.5 Hz, 1H), 7.10-7.25 (m, 5H), 7.42
(d, J=7.2 Hz, 1H), 7.56 (d, J=2.7 Hz, 1H), 7.62 (d, J=7.2 Hz, 1H), 11.0 (s, 1H) ppm; **C
NMR (75 MHz, CDCIl3+DMSO-dg) d¢: 27.5, 27.7, 29.6, 29.9, 30.2, 30.3, 31.0, 31.4, 31.5,
45.7, 81.7, 114.2, 115.3, 116.2, 117.4, 125.0, 125.4, 125.7, 127.4, 127.7, 128.1, 130.5,
132.0, 132.8, 136.7, 141.6, 150.4, 151.1, 159.7 ppm; Anal. Calcd. for C3;H34CIN3O: C,
74.46; H, 6.85; N, 8.40; found: C, 74.59; H, 6.94; N, 8.49.
4-(4-Chloro-2-fluorophenyl)-2-(1H-indol-3-yl)-1,4,5,6,7,8,9,10,11,12,13,14-dodecahydro-

cyclododeca[b] pyridine-3-carbonitrile (12p)

Obtained as white solid (230.3 mg, 0.472 mmol, 87%). *H NMR (300 MHz, CDCls) 8:
1.16-1.86 (m, 16H), 1.94-2.10 (m, 1H), 2.17-2.33 (m, 1H), 2.53-2.71 (m, 1H), 4.73 (s,
1H), 5.87 (s, 1H), 7.08-7.13 (m, 2H), 7.16-7.23 (m, 2H), 7.31-7.37 (m, 2H), 7.53 (d,
J=2.4 Hz, 1H), 7.61-7.67 (m, 1H), 9.08 (s, 1H) ppm; *C NMR (75 MHz, CDCl3) &c:
22.8, 22.9, 24.7, 25.0, 25.2, 25.3, 26.0, 26.6, 26.9, 37.2, 76.6, 109.5, 110.7, 112.7, 116.3,
116.7, 119.3, 121.4, 123.2, 123.3, 125.2, 125.4, 125.5, 127.0, 131.4, 131.4, 131.5, 131.6,
131.8, 133.5, 133.6, 136.6, 145.7, 158.4, 161.6 ppm; Anal. Calcd. for C3yH3;CIFN3: C,

73.83; H, 6.40; N, 8.61; found: C, 73.78; H, 6.51; N, 8.70.
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4-(2,5-Dimethoxyphenyl)-2-(1H-indol-3-yl)-1,4,5,6,7,8,9,10,11,12,13,14-dodecahydrocyclo-

dodeca[b]pyridine-3-carbonitrile (12q)

Obtained as white solid (228.9 mg, 0.462 mmol, 85%). ‘H NMR (300 MHz,
CDCl3+DMSO-dg) 1 1.14-1.88 (m, 17H), 2.05-2.60 (m, 2H), 2.39-2.58 (m, 1H), 3.64
(s, 3H), 3.77 (s. 3H), 4.67 (s, 1H), 6.66 (dd, J=9.0 Hz, 1H), 6.79 (d, J=7.5 Hz, 1H), 6.90
(d, J=3.0 Hz, 1H), 7.03-7.13 (m, 2H), 7.38 (d, J=7.8 Hz, 1H), 7.51 (d, J=2.4 Hz, 1H),
755 (d, J=7.5 Hz, 1H), 7.75 (s, 1H), 11.24 (s. 1H) ppm; **C NMR (75 MHz,
CDCI3+DMSO—-dg) oc: 20.7, 21.1, 22.7, 23.4, 24.5, 24.6, 24.7, 34.4, 53.9, 55.1, 74.7,
107.8, 109.8, 110.1, 110.3, 110.6, 114.3, 118.5, 118.7, 120.6, 122.0, 124.0, 125.4, 130.1,
134.9, 135.3, 143.8, 149.0, 152.7 ppm; Anal. Calcd. for C3,H37N3O,: C, 77.54; H, 7.52;
N, 8.48; found: C, 77.45; H, 7.48; N, 8.55.
4-(2,6-Difluorophenyl)-2-(1H-indol-3-yl)-1,4,5,6,7,8,9,10,11,12,13,14-dodecahydrocyclodo-

deca[b]pyridine-3-carbonitrile (12r)

Obtained as white solid (227.8 mg, 0.483 mmol, 89%). 'H NMR (300 MHz,
CDCl3+DMSO-dg) 8y: 1.11-1.79 (br s, 17H), 1.88-2.05 (m, 1H), 2.09-2.26 (m, 1H),
2.33-2.46 (m, 1H), 4.87 (s, 1H), 6.83 (t, J=8.4 Hz, 2H), 7.02-7.18 (m, 3H), 7.35 (d, J=7.5
Hz, 1H), 7.50 (d, J=2.7 Hz, 1H), 7.56 (d, J=6.0 Hz, 1H), 7.61 (s, 1H), 11.09 (s, 1H) ppm;
13C NMR (75 MHz, CDCl3+DMSO-dg) 8¢: 27.5, 27.7, 29.6, 29.8, 30.0, 30.2, 30.3, 30.9,
31.3, 31.4, 39.2, 78.2, 112.4, 114.3, 116.5, 116.9, 117.3, 125.2, 125.3, 1255, 125.7,
125.9, 127.3, 128.3, 130.6, 130.8, 133.4, 133.6, 133.7, 137.3, 141.6, 151.5, 165.3, 165.4,
168.6, 168.7 ppm; Anal. Calcd. for CzoHsiF2N3: C, 76.41; H, 6.63; N, 8.91; found: C,

76.55; H, 6.77; N, 8.99.
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2-(1H-Indol-3-yl)-4-phenyl-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-carbonitrile (15a)

Obtained as white solid (188.9 mg, 0.499 mmol, 92%). *H NMR (300 MHz, CDCls) 84:
1.33-1.70 (m, 6H), 1.90-2.06 (m, 2H), 2.60-2.80 (m, 2H), 3.11-3.33 (m, 2H), 7.17-7.66
(m, 8H), 8.19 (s, 1H), 8.47-8.71 (m, 2H), ppm; *C NMR (75 MHz, CDCl3) 8¢ 25.7,
26.5, 27.4, 30.8, 31.0, 36.1, 103.7, 111.3, 114.0, 121.2, 122.3, 122.9, 126.5, 126.7, 128.2,
128.6, 128.7, 130.3, 136.2, 154.1, 154.2, 165.6 ppm; Anal. Calcd. for C,sH23N3: C, 82.73;
H, 6.14; N, 11.13; found: C 82.65, H 6.07, N 11.19.

2-(1H-Indol-3-yl)-4-(p-tolyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-carbonitrile(15b)

Obtained as white solid (197.7 mg, 0.505 mmol, 93%). *H NMR (300 MHz, CDCls) 8:
1.32-1.61 (m, 6H), 1.88-2.06 (m, 2H), 2.44 (s, 3H), 2.60-2.74 (m, 2H), 3.11-3.25 (m,
2H), 7.19-7.39 (m, 7H), 8.17 (d, J=3.0 Hz, 1H), 8.48-8.56 (m, 1H), 8.61 (br s, 1H) ppm;
13C NMR (75 MHz, CDCls) 8¢: 21.4, 25.7, 26.5, 27.3, 30.7, 31.0, 36.1, 1039, 111.3,
121.1, 122.2, 122.9, 126.4, 126.7, 128.1, 129.3, 130.5, 134.0, 136.2, 138.4, 154.2, 154.3,
165.5 ppm; Anal. Calcd. for C,7HsN3: C, 82.83; H, 6.44; N, 10.73; found: C 82.94, H
6.54, N 10.81.
2-(1H-Indol-3-yl)-4-(4-isopropylphenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (15d)

Obtained as white solid (209.6 mg, 0.499 mmol, 92%). *H NMR (300 MHz, CDCls) 84:
1.33 (d, J=6.9 Hz, 6H), 1.37-1.59 (m, 6H), 1.90-2.05 (m, 2H), 2.62-2.74 (m, 2H), 2.92—
3.07 (m, 1H), 3.13-3.25 (m, 2H), 7.22-7.29 (m, 4H), 7.36 (d, J=7.8 Hz, 3H), 8.14-8.21
(m, 1H), 8.47-8.56 (m, 1H), 8.60 (s, 1H) ppm; *C NMR (75 MHz, CDCls) &¢: 23.8, 25.7,

26.5, 27.3, 30.7, 31.1, 33.8, 36.0, 103.9, 111.3, 121.0, 122.1, 122.7, 126.4, 126.6, 126.7,
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128.1, 130.5, 134.2, 136.2, 149.1, 154.2, 154.3, 165.5 ppm; Anal. Calcd. for CygH29N3: C,
83.02; H, 6.97; N, 10.02; found: C, 83.19; H, 6.89; N 10.18.
4-(4-Fluorophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (15e)

Obtained as yellow solid (201.6 mg, 0.510 mmol, 94%). *H NMR (300 MHz, CDCls) 84:
1.30-1.67 (m, 6H), 1.84-2.06 (m, 2H), 2.56-2.78 (m, 2H), 3.09-3.31 (m, 2H), 7.20-7.38
(m, 7H), 8.15 (d, J=2.7 Hz, 1H), 8.49-8.58 (m, 1H), 8.70 (s, 1H) ppm; *C NMR (75
MHz, CDClI3) o¢c: 25.7, 26.5, 27.3, 30.7, 30.9, 36.0, 103.7, 111.4, 113.8, 115.6, 115.9,
121.2, 122.2, 122.9, 126.7, 130.1, 130.2, 130.4, 136.3, 153.1, 154.3, 161.2, 164.4, 165.7
ppm; Anal. Calcd. for C,sH2,FN3; C, 78.96; H, 5.61; N, 10.63; found: C 78.83, H 5.70, N
10.52.

4-(4-Chlorophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (15f)

Obtained as yellow solid (201.3 mg, 0.489 mmol, 90%). *H NMR (300 MHz, CDCls) 84:
1.32-1.66 (m, 6H), 1.88-2.09 (s, 2H), 2.65 (t, J=6.0Hz, 2H), 3.18 (t, J=6.0Hz, 2H), 7.18—
7.43 (m, 5H), 7.49 (d, J=8.4 Hz, 2H), 8.15 (d, J=2.7 Hz, 1H), 8.47-8.60 (m, 1H), 8.66 (br
s, 1H) ppm; C NMR (75 MHz, CDCls) &¢: 25.7, 26.5, 27.4, 30.7, 31.0, 36.1, 103.5,
111.3, 113.9, 121.3, 122.3, 123.1, 126.4, 126.8, 129.0, 129.7, 130.3, 134.9, 135.4, 136.3,
152.9, 154.3, 165.8 ppm; Anal. Calcd. for CyH2CIN3: C, 75.81; H, 5.38; N, 10.20;

found: C 75.96, H 5.46, N 10.28.
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4-(4-Bromophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (159)

Obtained as yellow solid (225.5 mg, 0.494 mmol, 91%). *H NMR (300 MHz, CDCl3) 84:
1.30-1.71 (m, 6H), 1.86-2.14 (m, 2H), 2.53-2.81 (m, 2H), 3.05-3.33 (m, 2H), 7.20 (d,
J=6.0 Hz, 2H), 7.24-7.35 (m, 2H), 7.37-7.51 (m, 1H), 7.66 (d, J=8.1 Hz, 2H), 8.22 (s,
1H), 8.56 (s, 2H) ppm; *C NMR (75 MHz, CDCls) §¢: 25.7, 26.5, 27.4, 30.7, 31.0, 36.1,
103.5, 111.3, 113.9, 121.3, 122.3, 123.1, 126.4, 126.8, 129.0, 129.7, 130.3, 134.9, 135.4,
136.3, 152.9, 154.3, 165.8 ppm; Anal. Calcd. for C,sH2,BrNs: C, 68.43; H, 4.86; N, 9.21;
found: C, 68.60; H, 4.77; N, 9.09.
4-(4-Cyanophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (15h)

Obtained as white solid (179.1 mg, 0.445 mmol, 82%). *H NMR (300 MHz, CDCls3) 84:
1.31-1.57 (m, 6H), 1.88-2.10 (m, 2H), 2.52-2.75 (m, 2H), 3.08-3.32 (t, 2H), 7.27-7.31
(m, 2H), 7.42-7.52 (m, 3H), 7.83 (d, J=7.5 Hz, 2H), 8.19-8.25 (m, 1H), 8.50-8.63 (m,
2H) ppm; *C NMR (75 MHz, CDCls) 8¢: 25.6, 26.4, 27.4, 30.7, 30.9, 36.1, 102.6, 111.4,
112.9, 118.3, 121.4, 122.4, 123.2, 126.8, 129.3, 129.6, 132.5, 136.2, 141.7, 151.9, 154.2,
166.2 ppm; Anal. Calcd. for C,7H22N4: C, 80.57; H, 5.51; N, 13.92; found: C 80.49, H
5.46, N 13.90.
2-(1H-indol-3-yl)-4-(4-nitrophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (15i)

Obtained as pale yellow solid (211.0 mg, 0.499 mmol, 92%). *H NMR (300 MHz,
CDCl3) 84 1.30-1.62 (m, 6H), 1.88-2.08 (m, 2H), 2.51-2.73 (m, 2H), 3.10-3.31 (m, 2H),

7.26-7.40 (m, 2H), 7.36-7.44 (m, 1H), 7.52 (d, J=8.1 Hz, 2H), 8.21 (d, J=2.7 Hz, 1H),
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8.39 (d, J=8.4 Hz, 2H), 8.54-8.59 (m, 2H) ppm; **C NMR (75 MHz, CDCls) 8¢: 25.6,
26.4,27.4, 30.7, 30.9, 36.1, 102.5, 111.4, 121.4, 122.3, 123.2, 124.0, 126.3, 126.8, 129.5,
129.6, 136.2, 143.6, 148.0, 151.6, 154.4, 166.3 ppm; Anal. Calcd. for C;H22N4O;: C,
73.92; H, 5.25; N, 13.26; found: C 73.80, H 5.39, N 13.35.
2-(1H-indol-3-yl)-4-(o-tolyl)-1,4,5,6,7,8,9,10-octahydrocycloocta[b]pyridine-3-carbonitrile
(15))

Obtained as pale yellow solid (194.4 mg, 0.494 mmol, 91%). 'H NMR (300 MHz,
CDCl3+DMSO-dg) 8y: 1.15-1.86 (m, 9H), 1.90-2.07 (m, 1H), 2.17-2.39 (m, 2H), 2.44
(s, 3H), 4.60 (s, 1H), 7.10-7.22 (m, 5H), 7.40-7.50 (m, 3H), 7.51 (d, J=2.4 Hz, 1H),
7.57-7.62 (m, 1H), 11.02 (s, 1H) ppm; *C NMR (75 MHz, CDCl;+DMSO-ds) 5c: 18.8,
25.3, 25.7, 27.8, 28.0, 28.3, 40.8, 108.2, 109.1, 111.1, 119.1, 121.2, 122.6, 124.5, 125.4,
125.5, 125.6, 129.1, 129.2, 130.1, 133.9, 135.3, 144.0, 144.5 ppm; Anal. Calcd. for
Co7H27N3: C, 82.41; H, 6.92; N, 10.68; found: C, 82.57; H, 6.82; N, 10.80.
4-(2-Bromophenyl)-2-(1H-indol-3-yl)-1,4,5,6,7,8,9,10-octahydrocycloocta[b]pyridine-3-
carbonitrile (15I)

Obtained as pale yellow solid (233.8 mg, 0.510 mmol, 94%). *H NMR (300 MHz,
CDCl3+DMSO-dg) 8y: 1.12-2.45 (m, 12H), 4.89 (s, 1H), 7.02-7.15 (m, 3H), 7.30 (t,
J=7.5 Hz, 1H), 7.38 (d, J=8.1 Hz, 1H), 7.44 (d, J=8.1 Hz, 1H), 7.53 (d, J=2.7 Hz, 1H),
7.58-7.62 (m, 3H), 11.02 (s, 1H) ppm; **C NMR (75 MHz, CDCl3+DMSO-ds) ¢: 25.3,
25.6, 27.6, 27.8, 28.0, 28.3, 43.5, 75.9, 108.0, 108.9, 111.1, 119.1, 121.2, 121.3, 122.0,
124.5, 125.7, 127.3, 130.5, 130.9, 131.1, 135.3, 144.6, 145.5 ppm; Anal. Calcd. for

Ca6H24BrNs: C, 68.12; H, 5.28; N, 9.17; found: C, 68.26; H, 5.34; N, 9.27.
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2-(1H-indol-3-yl)-4-(3-nitrophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (15m)

Obtained as pale yellow solid (211.0 mg, 0.499 mmol, 92%). 'H NMR (300 MHz,
CDCl3) 8: 1.31-1.67 (m, 6H), 1.89-2.05 (m, 2H), 2.55-2.73 (m, 2H), 3.21 (t, J=6.3 Hz,
2H), 7.26-7.32 (m, 2H), 7.41-7.44 (m, 1H), 7.66-7.75 (m, 2H), 8.21-8.24 (m, 2H), 8.35—
8.57 (m, 1H), 8.49-8.57 (m, 1H), 8.61 (br s, 1H) ppm; **C NMR (75 MHz, CDCls) éc:
25.6, 26.4, 27.4, 30.7, 30.9, 36.1, 102.9, 111.4, 121.4, 122.3, 123.1, 123.5, 123.8, 126.3,
126.9, 129.9, 134.6, 136.2, 138.5, 148.2, 151.2, 154.5, 166.3 ppm; Anal. Calcd. for
CasH22N4O5: C, 73.92; H, 5.25; N, 13.26; found: C, 73.82; H, 5.09; N, 13.18.
4-(2,4-Dichlorophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (15n)

Obtained as white solid (206.0 mg, 0.461 mmol, 85%). *H NMR (300 MHz, CDCls3) 8:
1.28-1.67 (m, 6H), 1.85-2.08 (m, 2H), 2.44-2.80 (m, 2H), 3.08-3.36 (M, 2H), 7.26-7.42
(m, 5H), 7.59 (s, 1H), 8.14 (s, 1H), 8.47-8.61 (m, 1H), 8.70 (br s, 1H) ppm; **C NMR (75
MHz, CDCI3) éc: 25.7, 26.4, 27.6, 30.2, 30.7, 36.1, 103.3, 111.4, 121.3, 122.3, 123.1,
126.8, 127.6, 130.0, 130.3, 130.9, 133.7, 135.7, 136.2, 150.1, 154.5, 166.3 ppm; Anal.
Calcd. for Cz6H21CI;N3: C, 69.96; H, 4.74; N, 9.41; found: C 69.85, H 4.66, N 9.53.
4-(4-Chloro-2-fluorophenyl)-2-(1H-indol-3-yl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-
3-carbonitrile (15p)

Obtained as white solid (219.2 mg, 0.510 mmol, 94%). *H NMR (300 MHz, CDCls3) 8y:
1.28-1.72 (m, 6H), 1.87-2.12 (m, 2H), 2.54-2.85 (m, 2H), 3.21 (t, J=6.3 Hz, 2H), 7.21—
7.42 (m, 6H), 8.20 (d, J=3.0 Hz, 1H), 8.52-8.57 (m, 1H), 8.60 (br s, 1H) ppm; **C NMR

(75 MHz, CDCl3) dc: 25.6, 26.4, 27.7, 30.5, 30.7, 36.1, 103.7, 111.4, 113.8, 118.2, 121.3,
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122.2, 123.0, 126.3, 126.8, 130.9, 136.2, 146.8, 154.5, 157.2, 160.5, 166.1 ppm; Anal.
Calcd. for Cy6H21CIFN3: C, 72.64; H, 4.92; N, 9.77; found: C, 72.73; H, 4.80; N, 9.63.
4-(2,6-Difluorophenyl)-2-(1H-indol-3-yl)-1,4,5,6,7,8,9,10-octahydrocycloocta[b]pyridine-3-

carbonitrile (15r)

Obtained as white solid (207.5 mg, 0.499 mmol, 92%). 'H NMR (300 MHz,
CDCl3+DMSO-dg) 81 1.07-1.268(m, 1H), 1.41-1.87 (m, 7H), 2.05 (t, J=6.3 Hz, 2H),
2.13-2.42 (m, 2H), 4.96 (s, 1H), 5.84 (s, 1H), 6.91 (t, J=8.4 Hz, 2H), 7.14-7.41 (m, 4H),
7.56 (d, J=2.7 Hz, 1H), 7.65-7.75 (m, 1H), 9.00 (s, 1H) ppm; *C NMR (75 MHz,
CDClI3+DMSO-dp) d6¢: 25.8, 27.8, 28.0, 28.3, 28.5, 43.8, 76.1, 108.3, 109.1, 111.4, 119.3,
121.4, 121.6, 122.3, 124.7, 125.9, 127.6, 130.8, 131.1, 131.3, 135.6, 144.9, 145.7 ppm;
Anal. Calcd. for CogH»3F2N3: C, 75.16; H, 5.58; N, 10.11; found: C, 75.29; H, 5.64; N,
10.04.
4-(3,4-Dimethoxyphenyl)-2-(1H-indol-3-y1)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (15s)

Obtained as white solid (218.5 mg, 0.499 mmol, 92%). *H NMR (300 MHz, CDCls3) 8y:
1.30-1.68 (m, 6H), 1.87-2.14 (m, 2H), 2.59-2.85 (m, 2H), 3.06-3.37 (m, 2H), 3.90 (s,
3H), 3.94 (s, 3H), 6.81 (s, 1H), 6.87 (d, J=8.1 Hz, 1H), 6.99 (d, J=8.1 Hz, 1H), 7.20-7.31
(m, 2H), 7.31-7.40 (m, 1H), 8.11-8.21 (m, 1H), 8.45-8.60 (m, 1H), 8.81 (s, 1H) ppm; *C
NMR (75 MHz, CDCl3) 6¢: 25.8, 26.5, 27.4, 30.7, 31.3, 36.0, 55.8, 56.0, 104.0, 111.1,
111.3, 111.5, 121.0, 121.1, 122.2, 122.9, 126.7, 129.4, 130.7, 136.2, 148.8, 149.1, 153.9,
154.2, 165.5 ppm; Anal. Calcd. for CysH27N30O,: C, 76.86; H, 6.22; N, 9.60; found: C,

76.98; H, 6.31; N, 9.71.
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2-(1H-Indol-3-yl)-4-(3,4,5-trimethoxyphenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-

carbonitrile (15t)

Obtained as white solid (241.1 mg, 0.515 mmol, 95%). *H NMR (300 MHz, CDCls) 84:
1.35-1.69 (m, 6H), 1.90-2.07 (m, 2H), 2.62-2.79 (m, 2H), 3.09-3.26 (m, 2H), 3.88 (s,
6H), 3.94 (s, 3H), 6.43-6.56 (m, 2H), 7.19-7.32 (m, 2H), 7.34-7.46 (m, 1H), 8.16-8.25
(m, 1H), 8.46-8.58 (m, 1H), 8.68 (s, 1H) ppm; *C NMR (75 MHz, CDCls3) §¢: 25.9, 26.4,
27.6, 30.7, 31.6, 35.9, 56.3, 62.0, 103.6, 105.7, 111.3, 113.9, 118.6, 121.2, 122.2, 122.9,
126.4,126.7, 130.4, 132.4, 136.3, 138.0, 153.2, 153.9, 154.2, 165.6 ppm; Anal. Calcd. for
Ca9H29N303: C, 74.50; H, 6.25; N, 8.99; found: C 74.59, H 6.36, N 8.85.
2-(1H-Indol-3-yl)-4-(thiophen-2-yl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (15u)

Obtained as pale yellow solid (195.6 mg, 0.510 mmol, 94%). *H NMR (300 MHz,
CDCls) 8y 1.33-1.80 (m, 6H),1.87-2.09 (m, 2H), 2.79 (t, J=6.0 Hz, 2H), 3.20 (t, J=6.0
Hz, 2H), 7.14-7.21 (m, 2H), 7.26-7.30 (m, 2H), 7.36—-7.40 (m, 1H), 7.53 (dd, J=5.1 Hz,
1H), 8.19 (d, J=2.7 Hz, 1H), 8.46-8.55 (m, 1H), 8.67 (s, 1H) ppm; **C NMR (75 MHz,
CDCl3) &¢c: 25.8, 25.9, 26.4, 27.9, 30.7, 31.8, 35.9, 105.0, 111.3, 113.9, 118.4, 121.2,
122.3, 122.9, 126.4, 126.8, 127.2, 127.3, 128.5, 128.9, 132.2, 136.2, 136.3, 146.8, 154.4,
165.6 ppm; Anal. Calcd. for Co4H21N3S: C, 75.16; H, 5.52; N, 10.96; found: C, 75.11; H,
5.43; N 10.94.
2-(5-Bromo-1H-indol-3-yl)-4-phenyl-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-

carbonitrile (16a)

Obtained as pale yellow solid (152.6 mg, 0.334 mmol, 88%). *H NMR (300 MHz,

CDCl3+DMSO-dg) 5y: 1.20-1.62 (m, 6H), 1.76-1.99 (m, 2H), 2.44-2.67 (m, 2H), 2.95—

S22



3.25 (m, 2H), 7.15-7.62 (m, 7H), 8.24 (s, 1H), 8.62 (s, 1H), 11.71 (br s, 1H) ppm; *3C
NMR (75 MHz, CDCIl3+DMSO—ds) oc: 23.8, 24.4, 25.3, 28.8, 28.9, 34.0, 101.1, 110.8,
111.7, 111.9, 116.5, 123.0, 123.1, 126.4, 126.8, 128.2, 133.5, 135.1, 151.7, 152.0, 163.4
ppm; Anal. Calcd. for C,sH2BrNs: C, 68.43; H, 4.86; N, 9.21; Found: C, 68.58; H, 4.75;
N, 9.30.
2-(5-Bromo-1H-indol-3-yl)-4-(p-tolyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-3-
carbonitrile (16b)

Obtained as white solid (159.1 mg, 0.338 mmol, 89%). *H NMR (300 MHz, CDCls) &y:
1.34-1.61 (m, 6H), 1.89-2.06 (m, 2H), 2.45 (s, 3H), 2.62-2.76 (m, 2H), 3.13-3.27 (m,
2H), 7.18-7.31 (m, 6H), 8.14 (d, J=3.0 Hz, 1H), 8.65 (s, 1H), 8.83 (s, 1H) ppm; *C NMR
(75 MHz, CDCl3) éc: 21.4, 25.7, 26.4, 27.3, 30.7, 31.0, 36.0, 104.0, 112.8, 113.4, 114.5,
124.8, 125.7, 127.5, 128.0, 129.3, 131.0, 133.8, 134.8, 138.5, 153.6, 154.4, 165.7 ppm;
Anal. Calcd. for Co7H24BrNs: C, 68.94; H, 5.14; N, 8.93; Found: C, 68.82; H, 5.26; N,
8.80.

2-(5-Bromo-1H-indol-3-yl)-4-(4-methoxyphenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]-
pyridine-3-carbonitrile (16c)

Obtained as white solid (164.5 mg, 0.338 mmol, 89%). *H NMR (300 MHz, CDCls) 84:
1.33-1.63 (m, 6H), 1.89-2.07 (m, 2H), 2.61-2.77 (m, 2H), 3.10-3.28 (m, 2H), 3.87 (s,
3H), 7.04 (d, J=8.7 Hz, 2H), 7.18-7.34 (m, 4H), 8.11 (d, J=3.0 Hz, 1H), 8.65 (s, 1H), 8.96
(br s, 1H) ppm; **C NMR (75 MHz, CDCls) 8¢: 25.7, 26.4, 27.3, 30.7, 30.9, 36.0, 55.2,
104.1, 112.8, 113.3, 114.0, 114.4, 118.7, 124.7, 125.6, 127.5, 128.0, 128.8, 129.4, 131.2,
134.8, 153.6, 154.0, 159.7, 165.7 ppm; Anal. Calcd. for C,7H24BrN3O: C, 66.67; H, 4.97;

N, 8.64; found: C, 66.58; H, 4.86; N, 8.70.
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2-(5-Bromo-1H-indol-3-yl)-4-(4-isopropylphenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]-
pyridine-3-carbonitrile (16d)

Obtained as white solid (170.5 mg, 0.342 mmol, 90%). ‘H NMR (300 MHz,
CDCl3+DMSO-dg) 81: 1.27 (d, J=6.9, 6H), 1.30-1.51 (m, 6H), 1.79-2.02 (m, 2H), 2.50—
2.69 (m, 2H), 2.87-3.00 (m, 1H), 3.03-3.21 (m, 2H), 7.18 (d, J=8.1 Hz, 2H), 7.25-7.40
(m, 5H), 8.20-8.27 (m, 1H), 8.66 (s, 1H) ppm; *C NMR (75 MHz, CDCl;+DMSO—ds)
Oc: 22.3, 24.0, 24.7, 25.5, 29.0, 29.3, 32.0, 34.3, 101.5, 111.2, 112.1, 116.9, 123.3, 124.9,
126.6, 126.7, 126.9, 128.7, 132.6, 133.7, 147.2, 152.0, 152.4, 163.5 ppm; Anal. Calcd. for
Ca9H2sBrNs: C, 69.88; H, 5.66; N, 8.43; found: C, 69.95; H, 5.59; N, 8.56.
2-(5-Bromo-1H-indol-3-yl)-4-(4-fluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-
3-carbonitrile (16e)

Obtained as pale yellow solid (165.8 mg, 0.349 mmol, 92%). *H NMR (300 MHz,
CDCl3) 81: 1.35-1.59 (m, 6H), 1.89-2.06 (m, 2H), 2.59-2.73 (m, 2H), 3.12-3.27 (m, 2H),
7.15-7.42 (m, 6H), 8.22 (d, J=2.1 Hz, 1H), 8.58-8.73 (m, 2H) ppm;**C NMR (75 MHz,
CDCl3) 6¢: 24.7, 25.5, 26.3, 29.7, 29.9, 35.1, 102.3, 111.9, 112.4, 113.0, 114.6, 114.9,
117.5, 124.1, 124.2, 127.3, 127.5, 129.3, 129.4, 132.0, 134.4, 152.0, 152.9, 160.1, 163.4,
164.7 ppm; Anal. Calcd. for CosH2:BrFN3s: C, 65.83; H, 4.46; N, 8.86; found: C, 65.76; H,
4.51; N, 8.81.
2-(5-Bromo-1H-indol-3-yl)-4-(4-chlorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-
3-carbonitrile (16f)

Obtained as white solid (169.7 mg, 0.345 mmol, 91%). *H NMR (300 MHz, CDCls3) 84:
1.31-1.65 (m, 6H), 1.88-2.07 (m, 2H), 2.55-2.75 (m, 2H), 3.08-3.30 (m, 2H), 7.20-7.34

(m, 4H), 7.51 (d, J=7.5 Hz, 2H), 8.07-8.16 (m, 1H), 8.67 (s, 1H), 8.85 (br s, 1H) ppm,;
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13C NMR (75 MHz, CDCls) &¢: 25.7, 26.5, 27.4, 30.7, 31.0, 36.1, 103.5, 112.7, 113.6,
114.7, 125.1, 126.0, 127.5, 128.1, 129.0, 129.7, 130.7, 134.9, 135.0, 135.2, 152.9, 153.7,
166.1 ppm; Anal. Calcd. for C,6H21BrCINs: C, 63.62; H, 4.31; N, 8.56; found: C, 63.53;
H, 4.21; N, 8.69.

2-(5-Bromo-1H-indol-3-yl)-4-(4-bromophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]pyridine-

3-carbonitrile (169)

Obtained as pale yellow solid (193.2 mg, 0.361 mmol, 95%). 'H NMR (300 MHz,
CDCl3) 8i: 1.28-1.63 (m, 6H), 1.86-2.10 (m, 2H), 2.55-2.81 (m, 2H), 3.08-3.32 (m, 2H),
7.18-7.35 (m, 4H), 7.66 (d, J=8.1 Hz, 2H), 8.17 (s, 1H), 8.67 (s, 1H), 8.76 (br s, 1H)
ppm;13C NMR (75 MHz, CDCl3) o¢c: 25.7, 26.5, 27.4, 30.7, 31.0, 36.1, 103.4, 112.7,
114.7, 123.2, 125.0, 126.0, 127.5, 128.1, 129.9, 130.6, 132.0, 134.8, 135.7, 152.9, 153.6,
166.1 ppm; Anal. Calcd. for Co6H21Br2N3: C, 58.34; H, 3.95; N, 7.85; found: C, 58.48; H,
3.81; N, 7.75.

2-(5-Bromo-1H-indol-3-yl)-4-(2-chloro-3-methoxy phenyl)-1,4,5,6,7,8,9,10-octahydrocyclo-

octa[b]pyridine-3-carbonitrile (160)

Obtained as pale yellow solid (178.8 mg, 0.342 mmol, 90%). *H NMR (300 MHz,
CDCl3+DMSO-dg) 8y: 1.07—2.15 (m, 10H), 2.22-2.44 (m, 2H), 3.86 (s, 3H), 4.97 (s, 1H),
6.83-6.88 (m, 1H), 7.21-7.34 (m, 4H), 7.44-7.50 (m, 1H), 7.71 (s, 1H), 7.91-8.18 (m,
1H), 11.45 (d, J=16.2 Hz, 1H) ppm; *C NMR (75 MHz, CDCl3+DMSO-dg) 8¢: 24.8,
25.2, 26.9, 27.3, 27.7, 39.1, 54.7, 107.4, 108.0, 108.8, 111.4, 112.3, 119.0, 121.2, 121.3,
121.7,123.2, 125.8, 126.2, 126.5, 130.3, 133.5, 143.6, 144.5, 152.9 ppm; Anal. Calcd. for

C27H23BrCINsO: C, 62.02; H, 4.82; N, 8.04; found: C, 62.16; H, 4.96; N, 8.11.
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2-(5-Bromo-1H-indol-3-yl)-4-(4-chloro-2-fluorophenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]-
pyridine-3-carbonitrile (16p)

Obtained as pale yellow solid (174.7 mg, 0.342 mmol, 90%) *H NMR (300 MHz,
CDCl3+DMSO-dg) 1 1.21-1.59 (m, 6H), 1.78-2.02 (m, 2H), 2.41-2.74 (m, 2H), 2.99—
3.25 (m, 2H), 7.25-7.41 (m, 5H), 8.26 (d, J=2.7 Hz, 1H), 8.65 (s, 1H), 11.68 (br s, 1H)
ppm; *C NMR (75 MHz, CDCIl;+DMSO—dg) 8c¢: 23.8, 24.4, 25.8, 28.6, 29.0, 34.2, 101.3,
110.7, 112.0, 112.1, 123.2, 123.4, 123.5, 126.4, 127.0, 129.0, 129.9, 133.6, 144.9, 152.1,
155.3, 158.7, 164.1 ppm; Anal. Calcd. for CysH0BrCIFNs: C, 61.37; H, 3.96; N, 8.26;
found: C, 61.45; H, 3.86; N, 8.14.
2-(5-Bromo-1H-indol-3-yl)-4-(3,4,5-trimethoxyphenyl)-5,6,7,8,9,10-hexahydrocycloocta[b]-
pyridine-3-carbonitrile (16t)

Obtained as pale yellow solid (198.0 mg, 0.361 mmol, 95%). *H NMR (300 MHz,
CDCl3+DMSO-dg) 814: 1.29-1.66 (m, 6H), 1.78-2.02 (m, 2H), 2.55-2.76 (m, 2H), 3.00—
3.18 (m, 2H), 3.81 (s, 9H), 6.43-6.62 (m, 2H), 7.23-7.37 (m, 2H), 8.15-8.25 (m, 1H),
8.57 (s, 1H), 11.54 (br s, 1H) ppm; *C NMR (75 MHz, CDCl3+DMSO-dg) ¢: 24.3,
24.7, 26.0, 29.1, 29.9, 34.2, 54.7, 59.0, 101.6, 104.2, 111.1, 112.0, 112.1, 116.8, 123.3,
123.4, 126.7, 127.0, 128.8, 130.8, 133.8, 136.4, 151.6, 152.0, 152.2, 163.7 ppm; Anal.
Calcd. for Cx9H2sBrN3O3: C, 63.74; H, 5.16; N, 7.69; found: C, 63.88; H, 5.21; N, 7.75.
2-(1H-Indol-3-yl)-4-(p-tolyl)-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridine-3-carbonitrile
(17b)

Obtained as white solid (163.9 mg, 0.434 mmol, 80%). *H NMR (300 MHz, CDCls) 84:
1.51-2.01 (m, 6H), 2.45 (s, 3H), 2.59-2.74 (m, 2H), 3.20-3.35 (m, 2H), 7.21-7.40 (m,

7H), 8.14 (d, J=3.0 Hz, 1H), 8.43-8.54 (m, 1H), 8.66 (br s, 1H) ppm; *C NMR (75 MHz,
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CDCl3) 6c: 21.4, 26.4, 27.7, 29.8, 32.1, 40.1, 103.5, 111.3, 121.2, 122.3, 122.9, 126.5,
126.7, 128.5, 129.4, 132.6, 134.0, 136.3, 138.5, 153.3, 153.8, 167.3 ppm; Anal. Calcd. for
CaosH23Ns: C, 82.73; H, 6.14; N, 11.13; found: C, 82.79; H, 6.26; N, 11.20.
4-(4-Chlorophenyl)-2-(1H-indol-3-yl)-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridine-3-
carbonitrile (17f)

Obtained as white solid (177.1 mg, 0.445 mmol, 82%). *H NMR (300 MHz, CDCls3) 84:
1.72-2.04 (m, 6H), 2.48-2.75 (m, 2H), 3.15-3.41 (m, 2H), 7.25-7.30 (m, 4H), 7.32-7.40
(m, 1H), 7.51 (d, J=8.4 Hz, 2H), 8.15 (d, J=2.7 Hz, 1H), 8.45-8.53 (m, 1H), 8.69 (br s,
1H) ppm; *¥*C NMR (75 MHz, CDClg) 8¢: 26.2, 27.6, 29.7, 32.0, 40.0, 102.9, 111.4,
113.7, 121.2, 122.0, 122.9, 126.2, 126.8, 129.0, 130.0, 134.9, 135.2, 136.2, 151.8, 153.9,
167.6 ppm; Anal. Calcd. for C,sH,0CIN3: C, 75.46; H, 5.07; N, 10.56; found: C, 75.51; H,
5.16; N, 10.42.
4-(2-Bromophenyl)-2-(1H-indol-3-yl)-4,5,6,7,8,9-hexahydro-1H-cyclohepta[b]pyridine-3-
carbonitrile (171)

Obtained as yellow solid (214.7 mg, 0.483 mmol, 89%). 'H NMR (300 MHz,
CDCl3+DMSO-dg) 8: 0.96-1.19 (m, 1H), 1.33-2.14(m, 7H), 2.19-2.44 (m, 2H), 4.84 (s,
1H), 7.03-7.14 (m, 3H), 7.30-7.38 (m, 2H), 7.46 (d, J=8.1 Hz, 1H), 7.51 (s, 1H), 7.59 (t,
J=9.0 Hz, 3H), 11.08 (br s, 1H) ppm; *C NMR (75 MHz, CDCl3+DMSO—dg) &¢: 24.7,
25.8, 30.2, 30.7, 30.8, 45.9, 76.0, 107.9, 110.6, 110.9, 118.9, 119.1, 120.9, 121.2, 121.6,
124.3, 125.3, 127.1, 127.2, 133.7, 135.1, 143.9, 144.6 ppm; Anal. Calcd. for C25H2,BrNs;

C,67.57; H, 4.99; N, 9.46; found: C, 67.64; H, 5.10; N, 9.36.
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2-(1H-Indol-3-yl)-4-(4-(methylthio)phenyl)-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridine-3-
carbonitrile (17v)

Obtained as yellow solid (186.7 mg, 0.456 mmol, 84%). *"H NMR (300 MHz, CDCls) 84:
1.70-2.03 (m, 6H), 2.55 (s, 3H), 2.57-2.72 (m, 2H), 3.19-3.35 (m, 2H), 7.22-7.41 (m,
7H), 8.09-8.22 (m, 1H), 8.41-8.54 (m, 1H), 8.60-8.72 (br s, 1H) ppm; *C NMR (75
MHz, CDCI3) éc: 15.3, 26.3, 27.7, 29.7, 32.1, 40.0, 103.3, 111.3, 113.9, 121.2, 122.9,
126.1, 126.1, 126.3, 126.8, 129.0, 132.7, 133.2, 136.2, 139.6, 152.6, 153.8, 167.4 ppm,
Anal. Calcd. for CzH23N3S; C, 76.25; H, 5.66; N, 10.26; found: C, 76.33; H, 5.70; N,
10.20.

2-(1H-Indol-3-yl)-4-phenyl-5,6,7,8-tetrahydroquinoline-3-carbonitrile (18a)

Obtained as yellow solid (153.6 mg, 0.439 mmol, 81%;). *H NMR (300 MHz, CDCls) &y:
1.66-1.84 (m, 2H), 1.87-2.07 (m, 2H), 2.50 (t, J=6.3 Hz, 2H), 3.18 (t, J=6.3 Hz, 2H),
7.25-7.38 (m, 2H), 7.30 — 738 (m, 3H), 7.50-7.59 (m, 3H), 8.13 (d, J=2.7 Hz, 1H), 8.42—
8.52 (m, 1H), 8.72 (br s, 1H) ppm; *C NMR (75 MHz, CDCls) ¢: 23.0, 23.1, 27.5, 34.1,
103.7, 111.7, 121.6, 122.5, 123.4, 127.2, 127.5, 128.6, 129.2, 136.7, 154.4, 155.0, 161.8
ppm; Anal. Calcd. for Co4H19N3: C, 82.49; H, 5.48; N, 12.03; found: C, 82.56; H, 5.42; N,
12.05.

2-(1H-Indol-3-yl)-4-(p-tolyl)-5,6,7,8-tetrahydroquinoline-3-carbonitrile (18b)

Obtained as pale yellow solid (157.8 mg, 0.434 mmol, 80%). *H NMR (300 MHz,
CDCl3) 8: 1.73-1.84 (m, 2H), 2.40 (s, 2H), 2.45 (s, 3H), 2.61 (t, J=6.0 Hz, 2H), 2.96 (t,
J=6.0 Hz, 2H), 7.23-7.48 (m, 6H), 8.24 (d, J=2.7 Hz, 1H), 8.39 (br s, 1H), 8.52-8.62 (m,
2H) ppm; ¥C NMR (75 MHz, CDCls) 8c: 21.8, 21.9, 22.9, 28.2, 28.4, 103.9, 111.7,

121.7, 122.5, 123.4, 127.3, 128.7, 128.7, 129.4, 129.9, 130.3, 131.6, 135.0, 136.6, 154.1,
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159.4, 156.0 ppm; Anal. Calcd. for CxsH21N3: C, 82.61; H, 5.82; N, 11.56; found: C,
82.76; H, 5.90; N, 11.60.
4-(4-Chlorophenyl)-2-(1H-indol-3-yl)-5,6,7,8-tetrahydroquinoline-3-carbonitrile (18f)
Obtained as white solid (166.7 mg, 0.434 mmol, 80%). *H NMR (300 MHz, CDCls3) 84:
1.74-1.85 (m, 2H), 1.88-2.02 (m, 2H), 2.47 (t, J=6.3 Hz, 2H), 3.16 (t, J=6.3 Hz, 2H),
7.26-7.43 (m, 5H), 7.51 (d, J=8.4 Hz, 2H), 8.15 (d, J=3.0 Hz, 1H), 8.43-8.52 (m, 1H),
8.66 (br s, 1H) ppm; *C NMR (75 MHz, CDClg) 5¢: 22.5, 22.7, 27.1, 33.7, 102.9, 111.3,
114.1, 121.3, 122.3, 123.1, 126.7, 129.2, 129.3, 129.7, 134.7, 135.1, 136.3, 153.2, 161.7
ppm; Anal. Calcd. for C,4H18CIN3: C, 75.09; H, 4.73; N, 10.95; found: C, 75.15; H, 4.77;
N, 10.98.
2-(1H-Indol-3-yl)-4-(4-(methylthio)phenyl)-5,6,7,8-tetrahydro-quinoline-3-carbonitrile(18v)
Obtained as yellow solid (182.5 mg, 0.461 mmol, 85%). *H NMR (300 MHz, CDCl3) &4: 1.67—
2.05 (m, 4H), 2.41-2.67 (m, 5H), 3.07-3.28 (m, 2H), 7.15-7.49 (m, 6H), 7.67 (d, J=7.8 Hz, 1H),
8.16 (s, 1H), 8.46 (s, 1H), 8.69 (s, 1H) ppm; *C NMR (75 MHz, CDCls) &¢: 15.3, 22.5, 22.7,
27.1, 33.6, 103.1, 111.3, 121.2, 122.0, 122.9, 126.0, 126.1, 126.3, 126.7, 126.8, 128.7, 129.9,
132.1, 136.2, 153.9, 154.0, 161.5 ppm; Anal. Calcd. for C,sH,1N3S: C, 75.92; H, 5.35; N, 10.62;

found: C, 75.81; H, 5.28: N, 10.60.
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Figure 1: *H and **C NMR spectra of 7a
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Figure 2: *H and **C NMR spectra of 7b
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Figure 3: *H and **C NMR spectra of 7c
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Figure 4: 'H and *C NMR spectra of 7d

S33




+IAN+4F+
AN 4Rk ARHESIBRRARELAY SURBRRUZLAR 8
000 G0 RN MR MNNNNNN N S N Ny S R B ] o
P e R N P
Parameter Value
1 Data File Name F:/ NMR Data/ XK+IAN+NH4/
XK+HIAN-+H4F-HNH4/ 1/ fid
2 Title XK+AN+4F HH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent CDcl3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2016-10-05T10:54:15
18 Modification Date 2016-10-05T11:24:47
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8 I
21 Lowest Frequency -1241.9
22 Nudleus H i
Ft, & oo ERaE e et
amo « o ©w o 3
om0 L2 e O N <
—o ~ IS T ] -
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
135 125 115 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)
XK+IAN+4F+NH4 ~ o m 0 O ND YWY 0
= SR NOMARNMG— NG Y M nmg ON oMM YOO
n < m WO O OWW AN o T oY THID B 08 N 090800
© th in mEMONNNNNA Ao NN (g NN G oMo
= =29 i L R R A B S R s s (a2 [N RN RN A RN RN
VOSSN T N LRI
Parameter Value
1 Data File Name F:/NMR Data/
XK+IAN+NH4/
XK+IAN+4F-+NH4/ 2/ fid |
2 Title XK+HAN+4F +NH4 [
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

Owner root
Site

5
6
7 Spectrometer av300
8 Author

9

Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width 21097.0
21 Lowest Frequency -1526.2

T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 11? ( 10;3 90 80 70 60 50 40 30 20 10 0
1 (ppm.

Figure 5: *H and *C NMR spectra of 7e
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Figure 6: *H and **C NMR spectra of 7f
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21 Lowest Frequency -1241.0
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Parameter Value 2 SN NINN NS S g RRR® AARARBBENNENALINA
1 DataFileName  F:/NMR Data/ | NOSSSESENY 2 SN TS SN ———
XK+HIAN-+HNH4/
XK-+HIAN-HCN-+NH4/ 22/ fid
2 Title XK+IAN+4CN-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocl3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 1900
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12.5000
16 Acquisition Time 1.5532
17 Acquisition Date 2016-10-03T13:09:19
18 Modification Date ~ 2016-10-03T15:30:50
19 Spectrometer 75.48
Frequency
20 Spectral Width 21097.0 i
21 Lowest Frequency -1947.4 [l
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Figure 7: *H and **C NMR spectra of 7h
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Parameter Value
i 240
1 Data File Name F:/NMR Data/
XK-+HAN-+NH4/
XK-+TAN-H4NO2-+NH4/ 1/ fid Lo2o
2 Title XK+IAN+4NO2-+NH4
3 Comment
§ 200
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root 180
6 Site
7 Spectrometer av300 ' -160
8 Author
!
9 Solvent cpci3 140
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16 120
13 Receiver Gain 406
14 Relaxation Delay 2.0000 L100
15 Pulse Width 9.6500
16 Acquisiton Time ~ 2.6542 ; ! -
17 Acquisition Date ~ 2016-10-04T17:49:26 | 80
18 Modification Date  2016-10-04T18:20:26 i
19 Spectrometer 300.13 | Leo
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency  -1241.0 40
20
"
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Parameter Value
1 Data File Name F:/NMR Data/
XK+HIANNH4/
XK+IAN-+4NO2-+NH4/ 2/ fid
2 Title XK+HAN+4NO2-+HNH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocli3
10 Temperature 300.0

11 Pulse Sequence 2gpg30
12 Number of Scans 1588

13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000

16 Acquisition Time 1.5532
17 Acquisition Date 2016-10-04T19:02:07
18 Modification Date  2016-10-04T20:01:24

1
19 Spectrometer 75.48 |
Frequency
20 Spectral Width 21097.0
21 Lowest Frequency -1521.8 ol | i i y
SR dik : o i “
| |
|
1
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Figure 8: *H and **C NMR spectra of 7i
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Parameter Value
1 Data File Name E:/ work/ cydoalkane/ CYCLO/
cydoalkane/ cydo alkane final/
XK+IAN-+HNH4/
XK+HAN-+2Me +NH4/ 1/ fid :
2 Title XK+IAN+2Me +HNH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocli3
10 Temperature 300.0
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time |
17 Acquisition Date i
18 Modification Date
19 Spectrometer Frequency 300.13 |
20 Spectral Width 6172.8
21 Lowest Frequency -1238.7 !
. i !
1
|
I
1
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Parameter Value
1 Data File Name E:/ work/ cydoalkane/ CYCLO/
cydloalkane/ cydo alkane final/
XK+IAN-+HNH4/
XK+IAN+2Me +NH4/ 2/ fid
2 Title XK+IAN+2Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date |
19 Spectrometer o
L i
e L U
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Figure 9: *H and **C NMR spectra of 7j
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XK+IAN+2Br+NH4
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Parameter
Data File Name

Title
Comment
Origin

5 Owner

6 Site

7 Spectrometer
8 Author

9 Solvent

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain

14 Relaxation Delay
15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer

Value

F:/ NMR Data/
XK+IAN-+NH4/
XK+IAN-+28r +NH4/ 1/ fid
XK+IAN+28r +NH4

UXNMR, Bruker Analytische
Messtechnik GmbH

root

av300

CDcl3

300.0

2930

16

406

2.0000

9.6500

2.6542
2016-10-05T10:43:32
2016-10-05T11:14:33
300.13

0T m - - OYVVTYHATNONM® =3
B ERR LIZRBARANS SR883VICRAUBER 8
cgco\;nh\lj\ NN NN N NN NN mNNNNNN\Nkr‘\J/Nv—qu; o

Frequency
20 Spectral Width 6172.8
21 Lowest Frequency  -1242.2
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Parameter Value
1 Data File Name F:/NMR Data/
XK+AN-HNH4/
XK+IAN+2Br +NH4/ 2/ fid
2 Title XK+IAN+2Br +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
Owner root
Site
av300

5

6

7 Spectrometer
8 Author

9

Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width
21 Lowest Frequency

21097.0

-1523.2

210 200

T
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T T T T T T T T T T T T T T T T T
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Figure 10: *H and *C NMR spectra of 7l
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XK+IAN+3NO2+NH4
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Parameter Value
1 Data File Name F:/ NMR Data/
XK+TAN-+HNH4/
XK+IAN-+3NO2+NH4/ 11/ fid
2 Title XK+IAN+3NO2-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2g30
12 Number of Scans 4
13 Receiver Gain 406 |
14 Relaxation Delay ~ 2.0000
15 Pulse Width 9.6500
16 Acquisition Tme 26542
17 Acquisition Date 2016-09-16T 1 1
18 Modification Date  2016-09-16T 14! \ f
19 Spectrometer 300.13 1
Frequency
20 Spectral Width 6172.8 |
21 Lowest Frequency -1244.9 [
!
Pt it At S R Lt el i o
cwmoa ¥ - o w &
SO0 00 O O Q 2, 9 <
AAAA0 oM o oo -
T T T T T T T T T T T T T T T T T T T T T T T T T T T
125 120 115 11.0 105 10.0 95 90 85 8.0 75 7.0 65 60 55 50 45 40 35 3.0 25 20 1.5 1.0 05 00 -05
f1 (ppm)
XK+IAN+3N0O2+NH4 o nwnyY HOW i moN N O N
0 Q rlixt NN Pl N YT nma JdH N0 OMmYo
n s oo W T O MMM N Taow 720D 03 O Py ) R0 0N Py
©° hin < MmAaNNNNN NN DD NN 9 0506 IS N6 6 0 mal
2 ELEL A gt IS A RS R0 0 R -1 NN RN RN Ry R RN N
parameter Valve N N L N
1 Data File Name F:/NMR Data/
XK-+TAN+NH4/
XK+IAN+3NO2-+NH4/ 2/
fid
2 Title XK+IAN+3NO2-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

Owner root
Site

5
6
7 Spectrometer av300
8 Author

9

Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 1310
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12.5000
16 Acquisition Time 1.5532
17 Acquisition Date  2016-09-16T15:18:35
18 Modification Date  2016-09-16T15:49:25

19 Spectrometer  75.48
Frequency

20 Spectral Width 21087.0
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Figure 11: *H and *C NMR spectra of 7m
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XK+IAN+24Cl+NH4
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Parameter
Data File Name

s wN

Title
Comment
Origin

5 Owner

6 Site

7 Spectrometer
8 Author

9 Solvent

10 Temperature

11 Pulse Sequence
12 Number of Scans
13 Receiver Gain

14 Relaxation Delay
15 Pulse Width

16 Acquisition Time
17 Acquisition Date
18 Modification Date

19 Spectrometer
Frequency

Value

F:/NMR Data/
XKHAN+HNH4/
XK+IAN+24CI+NH4/ 1/ fid

XK+IAN+24CI+NH4

UXNMR, Bruker Analytische
Messtechnik GmbH

root

av300

coci3

300.0

2930

16

406

2.0000

9.6500

26542
2016-09-16T13:23:09
2016-09-16T13:54:14
300.13

-—-0.00

20 Spectral Width 6172.8
21 Lowest Frequency -1240.7
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Parameter Value
1 DataFileName  F:/NMR Data/
XK+TAN-+HNH4/
XK+IAN-+24CI+NH4/ 2/ fid
2 Title XK+IAN+24CI+NH4
3 Comment
4 Origin UXNMR, Bruker
Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 1841
13 Receiver Gain 16384
14 Relaxation Delay  2.0000
15 Pulse Width 12.5000
16 Acquisition Time ~ 1.5532
17 Acquisition Date  2016-09-16T16:52:44
18 Modification Date  2016-09-16T18:10:29
19 Spectrometer 75.48
Frequency
20 Spectral Width ~ 21097.0 | o i |
21 | owest Frequency -1520.1 !
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Figure 12: *H and *C NMR spectra of 7n
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ Desktop/ final
work/ NMR/ 7{1,19,1,1}/ 1/ fid
2 Tite 7{1,19,1,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date 2015-09-13T22:55:46 |
19 Spectrometer Frequency 300.13 | 1
20 Spectral Width 6172.8 |
21 Lowest Frequency -1238.7 |
22 Nucleus H
23 Acquired Size 16384 i
T i Al o " T
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ Desktop/
final work/ NMRf 7{1,19, 1,1}/
2/fid
2 Tite 71,19,1,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 2334
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2015-09-14T11:44:42
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width 21097.0
21 Lowest Frequency -1573.0 i ) . I ; 1 ;
e <nm |
|
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Figure 13: *H and *C NMR spectra of 7s
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XK+IAN+345TMBA+NH4
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Parameter Value
1 Data File Name F:/ NMR Data/ XK+IAN-+NH4/
XK+IAN+345TMBA-+NH4/ 1/ fid
2 Title XK+IAN+345TMBA HNH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent CDcl3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2016-10-04T11:51:11
18 Modification Date 2016-10-04T12:22:07 |
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency -1238.6
22 Nucleus H
1
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Parameter Value
1 DataFileName  F:/NMR Data/ XK-+IAN-+NH4/
XK+IAN+345TMBA +NH4/ 2/
2 Title XK+IAN+345TMBA +HNH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cnci3
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 2048
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12.5000
16 Acquisition Time 15532 |
17 Acquisition Date  2016-10-04T12:31:10
18 Modification Date  2016-10-04T15:01:07
19 Spectrometer 75.48
Frequency !
20 Spectral Width 21097.0 1
21 Lowest 1492.4 ! T
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Figure 14: *H and *C NMR spectra of 7t
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XK+IAN+Thio+NH4
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Parameter Value
1 Data File Name F:/ NMR Data/ XK+TAN-+NH4/
XK-+IAN+Thio+NH4/ 11/ fid
2 Title XK+IAN+Thio+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author I
9 Solvent cpci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542 |
17 Acquisition Date 2016-11-20T09:42:22 !
18 Modification Date 2016-11-20T10:12:24
19 Spectrometer 300.13 i
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency -1243.4
22 Nucleus H
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Parameter Value
1 Data File Name F:/ NMR Data/
XK+TAN+NH4/
XK-+IAN +Thio+NH4/ 2/ fid
2 Title XK+IAN+Thio +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent [eslelk}
10 Temperature 300.0

11 Pulse Sequence 2gpg30
12 Number of Scans 9216

13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12.5000

16 Acquisition Time 1.5532
17 Acquisition Date 2016-11-20T19:25:54
18 Modification Date  2016-11-20T19:55:55

19 Spectrometer 75.48
Frequency

20 Spectral Width 21097.0
21 Lowest Frequency  -1519.9
22 Nucleus 13C

23 Acquired Size 32768
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Figure 15: *H and *C NMR spectra of 7u
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Parameter Value
1 DataFieName  F:/FINAL/XK+SBIIAN+NH4/
XK+SBrIAN-+4Me +NH4/ 1/ fid
2 Title XK+5BrIAN+4Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocli3
10 Temperature 300.0
11 Pulse Sequence 2930 |
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2016-11-27T14:58:22
18 Modification Date ~ 2016-11-27T15:29:22
19 Spectrometer 300.13
Frequency |
20 Spectral Width 6172.8 \
21 Lowest Frequency -1241.6 ]
22 Nudleus H |
!
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Parameter v AR O iy D e B

Data File Name  F:/NMR Data/

OCT+5BrIAN-+NH4/
XK+SBrIAN+4Me +NH4/ 2/
fid

2 Title XK+SBrIAN+4Me +NH4

3 Comment

4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

Owner root
Site

5
6
7 Spectrometer av300
8 Author

9

Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 1222
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 15532
17 Acquisition Date  2016-11-27T23:11:31
18 Modification Date 2016-11-28T00:53:34
19 Spectrometer 75.48

Frequency
20 Spectral Width ~ 21097.0
21 | owest -1R37.0
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Figure 16: 'H and *C NMR spectra of 14b

545




XK+5BrIAN+Cumi+NH4
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Parameter Value
1 Data File Name E:/ work/ cydoalkane/ CYCLO/
cydoalkane/ XK+SBrIAN-+NH4/
XK-+SBrIAN-+Cumi+NH4/ 1/ id
2 Title XK+5BrIAN-+Cumi-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 10
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500 i
16 Acquisition Time 2.6542
17 Acquisition Date 2016-12-27T22:37:38 1
18 Modification Date 2016-12-27723:07:56
19 Spectrometer Frequency 300.13
20 Spectral Width 6172.8
21 Lowest Frequency -1238.6 1
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1
A s ¥ i 1 X
mo o © o o @ o "o~
o6 o 10 b R 2
o o M o o =g
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
135 125 115 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0 -05
f1 (ppm)
XK+5BrIAN+Cumi+NH4 Q NOYT MMOA-4MMMmid =Y QO
@ H¥ A TOODhTOANOG T A A wmg O HTONONOMONTINNG T O
o) ToE TMaRNNWLTNOAN o .0 M S0 L) N P B 37 40 0N O MU0 (o
o hins mmacNdANa=—— 0 NK S Cg o BXIANNGYWILY O
2 CLCHIR R i i s R o Ja s s [l jha a1 [NENES TOMMMMM MmN NN NN
| A e N ~N T— N Ne————
I
Parameter Value
1 DataFile Name  F:/NMR Data/
XK+5BrIAN-+NH4/
XK+5BrIAN-+Cumi-+NH4/ 2/
fid
2 Title XK+5BrIAN+Cumi-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocli3
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 8745
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12,5000
16 Acquisition Time ~ 1.5532
17 Acquisition Date  2016-12-28T07:21:03
18 Modification Date  2016-12-28T07:51:21 |
19 Spectrometer 75.48 |
Frequency
20 Spectral Width 21097.0 | ' |
21| Awiest Franiiency -1847 § \
| | [ I (R Rl
I
O T L !
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Figure 17: *H and *C NMR spectra of 14d
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Parameter Value
1 Data File Name F:/NMR Data/
XK+SBrIAN-+NH4/
XK-+SBrIAN-+4Cl-+HNH4/ 11/
fid
2 Title XK+5BrIAN+4Cl-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2930 i
12 Number of Scans 16 i
13 Receiver Gain 406
14 Relaxation Delay ~ 2.0000
15 Pulse Width 9.6500
16 Acquisiton Time ~ 2.6542 | |
17 Acquisiton Date ~ 2016-11-30T15:54:15 | |
18 Modification Date  2016-11-30T16:24:57 H
19 Spectrometer 300.13 !
Frequency |
20 Spectral Width 6172.8
211 owest Freauency -1238.6
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Parameter Value !
1 Data File Name F:/NMR Data/
XK+SBrIAN-+NH4/
XK+5BrIAN+4CI+NH4/ 2/ fid
2 Title XK+5BrIAN+4Cl+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 4949
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2016-11-30T19:22:44
18 Modification Date ~ 2016-11-30T22:41:25
19 Spectrometer 75.48
Frequency
20 Spectral Width 21097.0
21 Lowest Frequency -1662.5 H : |
BT inn |
! it “ I ; | 1 | I
Lok Il i |
T T T T T T T T T T T T T T T T T T T T T T
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Figure 18: *H and *C NMR spectra of 14f
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XK+5BrIAN+4Br+NH4

Parameter

Data File Name

Title
Comment

w N

S

Origin
Owner
Site

5

6

7 Spectrometer
8 Author

9

Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width

191 1 Awect Franiency

—11.77

—8.61

—8.23
7.70
7.67
7.43
7.41
7.31
7.28
7.25

/
‘

Value

F:/NVR Data/
XK+SBrIAN-+NH4/
XK+SBrIAN-+4Br +NH4/ 1/
fid

XK+5BrIAN+4Br +NH4

UXNMR, Bruker Analytische
Messtechnik GmbH

root

av300

300.0

2930

2

406

2.0000

9.6500

2.6542
2016-11-29T13:20:44
2016-11-29T13:52:41
300.13

w

6172.8
S19%R A

3.32
_2.94
N2.92
_2.50
—2.01
1.54
138
1.30
121

o
S
2

103 g %—

77.46
77.03
76.59
38.72
38.44
38.17
37.89
3761
3733
37.05
—~30.73
/26.20
25.35
24.85
24.51
24.03
23.54
21.18
20.76
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|
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o o Mo
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Parameter \alue
1 DataFileName  F:/NMR Data/
XK+5BrIAN-+NH4/
XK+SBrIAN-+4Br +NH4/ 2/ fid
2 Title XK+5BrIAN+4Br +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 5576
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12.5000
16 Acquisition Time 1.5532
17 Acquisition Date 2016-11-29T13:25:21
18 Modification Date  2016-11-29T19:25:03
19 Spectrometer 75.48
Frequency
20 Spectral Width 21097.0
21 Lowest Frequency -1691.0
1y ;
1 I
ool 10| VTS R T
T T T T T T T T T T T T
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100
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Figure 19: *H and *C NMR spectra of 14g
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Parameter Value
1 DataFileName F:/NMR Data/
XK+SBrIAN-+NH4/
XK+5BrIAN+3NO2+NH4/ 1/
fid
2 Title XK+5BrIAN+3NO2-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence  2g30 i
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time  2.6542
17 Acquisition Date  2016-12-16T11:30:55
18 Modification Date 2016-12-16T12:01:55
19 Spectrometer 300.13
Frequency
20 Spectral Width ~ 6172.8
21 1 aweet -177an0
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Parameter Value

Data File Name F:/NMR Data/

XK+SBrIAN-+NH4/
XK+SBrIAN-+3NO2-+NH4/ 2/
fid

2 Title XK+5BrIAN+3NO2+NH4

3 Comment

4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

Owner root
Site

5
6
7 Spectrometer av300
8 Author

9

Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 4573
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12.5000 i
16 Acquisiton Time 15532
17 Acquisition Date  2016-12-16T22:22:58
18 Modification Date  2016-12-16T22:59:15

19 Spectrometer 75.48
Frequency

20 Spectral Width 21097.0

|
1 I
211 nwect Framnancy 1437 4 | . ol W
1
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. - b
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Figure 20: *H and *C NMR spectra of 14m
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Parameter Value
1 DataFile Name F:/NMR Data/
XK+5BrIAN-+HNH4/
XK+5BrIAN+4C|-2F +NH4/ 1/
fid
2 Title XK+5BrIAN+4C|-2F +NH4
3 Comment
4 Orign UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence zg30
12 Number of Scans 16
13 Receiver Gain 406 i
14 Relaxation Delay 2.0000
| X 15 Pulse Width 9.6500
16 Acquisition Time  2.6542 !
17 Acquisition Date  2016-12-09T21:13:25
18 Modification 2016-12-09T21:44:30 | 1
| Date
19 Spectrometer 300.13
Frequency |
20 Spectral Width  6172.8
|
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Data File Name F:/NMR Data/

XK+5BrIAN-+NH4/
XK+SBrIAN-+4CI-2F +NH4/ 2/
fid

2 Title XK+5BrIAN+4C|-2F +NH4

3 Comment

4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

5 Owner root

6 Site

7 Spectrometer av300

8 Author

9 Solvent cocl3

10 Temperature 300.0

11 Pulse Sequence  zgpg30
12 Number of Scans 10240
13 Receiver Gain 16384
14 Relaxation Delay  2.0000
15 Pulse Width 12,5000
16 Acquisition Time  1.5532 !
17 Acquisition Date ~ 2016-12-09T21:17:31
18 Modification Date  2016-12-10T07:54:08
19 Spectrometer 75.48

Frequency
20 Spectral Width 21097.0 1 |

21 | owest Freauencv -1932.1
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Figure 21: *H and *C NMR spectra of 14p
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Parameter Value
1 Data File Name F:/NMR Data/
XK+5BrIAN-+NH4/
XK+5BrIAN+34-OMe +NH4/
1/fid
2 Title XK+5BrIAN+34-OMe-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische

Owner
Site

5

6

7 Spectrometer
8 Author

9

Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date

Messtechnik GmbH
root

av300

DMSO

300.0

2930

18

406

2.0000

9.6500

2.6542
2016-12-01722:40:09
2016-12-01723:11:10

19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
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Parameter Value
1 Data File Name F:/NMR Data/
XK+5BrIAN-+HNH4/
XK+5BrIAN+34-OMe +NH4/
d
2 Title XK+5BrIAN+34-OMe +H\H4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMsSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 7168
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2016-12-02T07:11:48
18 Modification Date ~ 2016-12-02T07:41:50
19 Spectrometer 75.48
Frequency
20 Spectral Width 21097.0 i
21| awest Freanency 1646, 1 | 1
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! | [
i l'i‘ 1||LlllI i1 : T
- . Lol L LA | - 1
Laate i) W v
I
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

Figure 22: *H and *C NMR spectra of 14s
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Parameter Value
1 DataFileName  F:/NMR Data/
XK+SBrIAN-+HNH4/
XK+5BrIAN+345-
OMe+NH4/ 1/ fid
2 Title XK+5BrIAN+345-OMe +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische

Owner
Site

5

6

7 Spectrometer
8 Author

9

Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer

Messtechnik GmbH
root

av300

DMSO

300.0

2930

32
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2.0000
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2.6542
2016-11-29T22:47:51
2016-11-29723:19:19
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& }
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Parameter Value
1 Data File Name F:/NMR Data/
XK+5BrIAN-+NH4/
XK+5BrTAN+345-OMe +NH4/
2/fid
2 Title XK+5BrIAN+345-OMe +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 8192
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12.5000
16 Acquisition Time 1.5532
17 Acquisition Date 2016-11-29T22:51:20
18 Modification Date 2016-11-30707:26:22
19 Spectrometer 75.48
Frequency
20 Spectral Width 21097.0 !
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Figure 23: *H and *C NMR spectra of 14t
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ OneDrive/
Desktop/ OBC/ NMR/
XK+IAN-+4Br/ 1/ fid
2 Title XK+IAN+48r
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542 !
|
T PR T
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Parameter value N NS N ~ TR SN
1 Data File Name C:/ Users/ mmuthy Desktop/ final work/
NMR/ 12{1,7,1,1}/ 2/ fid
2 Title 12{1,7,1,13
3 Comment
4 Origin UXNMR, Bruker Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 20pg30
12 Number of Scans 1074
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12.5000
16 Acquisition Time 1.5532
17 Acquisition Date 2015-09-18T14:04:48
18 Modification Date 2015-09-18T14:05:08
19 Spectrometer Frequency 75.48
20 Spectral Width 21097.0
21 Lowest Frequency -1606.1
22 Nudeus 13C |
23 Acquired Size 32768

T T T T T T T T T T T T T T T T T T T T T T T T
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1 (ppm.

Figure 24: *H and *C NMR spectra of 12g
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Parameter Value rend =5 ———
1 Data File Name C:/ Users/ mmuth/ Desktop/
final work/ NMR/ 12{1,11,1,1}/
1/ fid
2 Tite 12{1,11,1,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3 \
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 1
13 Receiver Gain 406 1
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2015-09-15T12:39:35 i
18 Modification Date 2015-09-15T12:40:00
19 Spectrometer 300.13
Frequency |
20 Spectral Width 6172.8 !
21 Lowest Frequency -1238.7 | |
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ Desktop/ final work/
NMR/ 12{1,11,1,1}/ 2/ fid
2 Tite 12{1,11,1,1}
3 Comment
4 Origin UXNMR, Bruker Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 1436
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2015-09-15T13:05:34
18 Modification Date 2015-09-15T14:06:18
19 Spectrometer Frequency 75.48 1
20 Spectral Width 21097.0
21 Lowest Frequency -1526.4 y |
22 Nudleus 13C
23 Acquired Size 32768 i
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Figure 25: *H and *C NMR spectra of 12k
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ Desktop/
final work/ NMR/
12{1,15,1,1}/ 1/ fid
2 Tite 12{1,15,1,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain 408
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2016-10-04T08:30:51
18 Modification Date 2016-10-04T09:01:20
19 Spectrometer 300.13
Frequency
1
T, g m o R ot B
HTowTn =} - T T o~ ]
ri Ot o = N O 0 <
I T =1 = © = =
T T T T T T T T T t T T T T T T T T T T T T T T T
115 11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6. 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -05
f1 (ppm)
12{1,151,1} 0 N M~ WO Mo T NO
© om NORKN®M®Moma N N - oWy @ A MO D A MO T QM
o G R IR G b ] T oo @ RODNGOWUTMOM— I Qin
i w; RN RY R e e ] ool ooi o = VUV TIA A 00 GG NN
=2 29 PR RS 0 R & Js s ) ® m o o © TYTTIMOOOO 6NN
ROy SANySn A P R

T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 12Elf ( 110) 100 90 80 70 60 50 40 30 20 10 0
1 (ppm.

Figure 26: *H and *C NMR spectra of 120
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Parameter Value | | \J/ﬁ |
1 Data File Name Gt/ XK-+IAN+4Cl-2F +NH4/ 11/ id
2 Title XK+IAN+4CI-2F +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 14
13 Receiver Gain 406 |
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500 1
16 Acquisition Time 2.6542
17 Acquisition Date 2015-10-03T17:43:31
18 Modification Date 2015-10-03T17:44: 10 1
19 Spectrometer Frequency 300.13 i ]
20 Spectral Width 6172.8
21 Lowest Frequency -1242.3
22 Nudleus H |
23 Acquired Size 16384 |
24 Spectral Size 32768
| !
1
= L i o - B i 7"0"7_’
S 98838 e 3 58884
T T T T T T T Ty T e B o e P T T 0, T o T T T
13.5 125 115 10.5 95 9.0 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)
XK+IAN+4Cl-2F+NH4 0 N OMRNOO—AYINTMMNNOG N
© M © DT TONDTAMTMGEMNOINGN O O@MN N OGN
= 0 W YOO —SYWUWE DY Yo gk MmN 0 IN00 00 ] O 0. 0
88 Y AAAOS0NNOFA2353&nse FESSHEIRAR
I [N S et e | S g———
Parameter Value
1 DataFile Name Gt/ XK-+IAN+4Cl-2F +NH4/ 2/ fid
2 Title XK+IAN+4CI-2F +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 12288
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12.5000
16 Acquisition Time 1.5532
17 Acquisition Date 2015-10-03T17:49:45
18 Modification Date 2015-10-04T05:53:48
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20 Spectral Width 21097.0
21 Lowest Frequency -1492.4
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Figure 27: *H and *C NMR spectra of 12p
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Parameter Value
1 DataFile Name C:/ Users/ mmuth/ OneDrive/ Desktop/
OBC/NMR/ XK+IAN+250Me/ 1/ fid
2 Title XK+IAN+250Me
3 Comment
4 Origin UXNMR, Bruker Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500 !
16 Acquisition Time 2.6542
17 Acquisition Date 2015-09-13T10:07:33
18 Modification Date 2015-09-13T10:08:30
19 Spectrometer Frequency 300.13
20 Spectral Width 6172.8
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ Desktop/
final work/NMR/
12{1,17,1,13/ 2/ fid
2 Tite 12{1,17,1,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 3072
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2015-09-13T13:11:57
18 Modification Date 2015-09-13T13:12:00
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Figure 28: 'H and *C NMR spectra of 12q
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ OneDrive/ Desktop/
OBC/ NMR/ XK+IAN+26F/ 1/ fid
2 Title XK+IAN+26F
3 Comment
4 Origin UXNMR, Bruker Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 13 |
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2017-09-01T11:55:39
18 Modification Date 2017-09-01T11:56:28 |
19 Spectrometer Frequency 300.13 q
20 Spectral Width 6172.8
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1 Data File Name C:/ Users/ mmuth/ Desktop/ final work/
NMR/ 12{1,18,1,1}/ 2/ fid
2 Tite 12{1,18,1,1}
3 Comment
4 Origin UXNMR, Bruker Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2gpa30
12 Number of Scans 10240
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2017-09-01T14:36:15
18 Modification Date 2017-09-02T00:42:42
19 Spectrometer Frequency 75.48
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Figure 29: *H and *C NMR spectra of 12r
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1 Data File Name F:/ NMR Data/ OCT+IAN+NH4/
OCT+AN+4H-+NH4/ 1/ fid
2 Title OCT+IAN+4H-+HNH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author |
9 Solvent cncli3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time !
17 Acquisition Date
18 Modification Date
19 Spectrometer Frequency 300.13 |
20 Spectral Width 61728 [
21 Lowest Frequency -1241.6
22 Nucleus H
23 Acquired Size 16384
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Parameter Value
1 DataFleName  F:/NMR Data/
OCT+IAN-+NH4/
OCT+IAN+4H-+NH4/ 2/ fid
2 Title OCT+HAN+4H+HNH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 918
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2016-11-23T00:19:09
18 Modification Date  2016-11-23T01:11:58 | [
19 Spectrometer 75.48 | "
Frequency
20 Spectral Width 21097.0
21 Lowest Frequency -1525.1 |
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Figure 30: *H and **C NMR spectra of 15a

S59




OCTHTA e 1e GRERNENARARANARRRANAS RENREEIH RE
mmmmmmmsNrjrj:j::D’_rr‘NNENJ.\'N NN N N R~ i)
Ry SN ~ N | \/
Parameter Value
1 Data File Name F:/ NMR Data/
OCT+AN-+HNH4/
OCT+IAN+4Me +NH4/ 1/ fid
2 Title OCT+IAN+4Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent [eslelk}
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 10
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 26542
17 Acquisition Date 2016-11-23T00:44:28
18 Modification Date 2016-11-23T01:15:00 1
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Parameter Value
1 DataFile Name F:/NMRData/
OCT+IAN+NH4/
OCT+IAN+4Me+NH4/ 2/
fid
2 Title OCT+IAN+4Me +NH4
3 Comment
4 Origin UXNMR, Bruker
Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent Cbci3
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 790
13 Receiver Gain 16384
14 Relaxation Delay  2.0000
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date , | i
19 Spectrometer ! i
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20 Spectral Width 21097.0
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Figure 31: 'H and *C NMR spectra of 15b
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Parameter Value
1 Data File Name F:/ NMR Data/ OCT+IAN-+NH4/
OCT+IAN+Cumi+NH4/ 1/ fid
2 Title OCT-+AN-+Cumi-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische I
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2,6542
17 Acquisition Date 2016-12-04T12:41:23
18 Modification Date 2016-12-04T13:12:09
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1 DataFileName F:/FINAL/
OCT-+AN-+HNH4/
OCT+IAN+Cumi-+NH4/ 2/
fid
2 Title OCT+IAN+Cumi+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 655
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12.5000 |
16 Acquisition Time ~ 1.5532 |
17 Acquisition Date  2016-12-04T13:35:02 | I
18 Modification Date 2016-12-04T14:05:34 i |
19 Spectrometer  75.48 | | l |
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Figure 32:

'H and *C NMR spectra of 15d
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Parameter Value
1 DataFile Name F:/ NMR Data/ OCT+IAN-+NH4/
OCT-+AN+4F+NH4/ 1/ fid
2 Title OCT+AN+4F +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocl3
10 Temperature 300.0
11 Pulse Sequence 2930 !
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 26542 |
17 Acquisition Date 2016-12-07T22:23:05
18 Modification Date 2016-12-07T22:53:28
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Parameter Value
1 Data File Name F:/NMR Data/
OCT+IAN-+NH4/
OCT+AN-+4F-+NH4/ 2/ fid
2 Title OCT+IAN+4F +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 5120
13 Receiver Gain 16384
14 Relaxation Delay 2.0000 !
15 Pulse Width 12,5000
16 Acquisition Time 1.5532 IU
17 Acquisition Date 2016-12-07T23:19:45 11
18 Modification Date  2016-12-08T04:53:02
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Figure 33: *H and *C NMR spectra of 15e
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Parameter Value
1 DataFile Name F:/ NMR Data/ XK+IAN+NH4/
XK+TAN+4CI+NH4/ 11/ fid
2 Title XK+IAN+4CI+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author !
9 Solvent [esle]
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500 !
16 Acquisition Time 2.6542 | |
17 Acquisition Date 2016-08-26T10:56:34 '
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Parameter Value
1 Data File Name F:/ NMR Data/
OCT+IAN-+HNH4/
OCT+AN+4Cl+NH4/ 2/ fid
2 Title OCT+IAN+4CI+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMsO
10 Temperature 300.0
11 Pulse Sequence 2gpg30 |
12 Number of Scans 1554
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2016-08-30T10:46:02
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Figure 34: *H and *C NMR spectra of 15f
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Parameter Value
1 Data File Name F:/NMR Data/
OCT+IAN-+HNH4/
OCT-+AN-+4Br +NH4/ 11/ fid
2 Title OCT+IAN+4Br +NH4
3 Comment |
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH ‘I
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocl3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 26542
17 Acquisition Date 2016-11-21T10:08:59
18 Modification Date 2016-11-21T10:39:01
19 Spectrometer 300.13
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20 Spectral Width 6172.8
21 Lowest Frequency -1238.6
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Parameter Value
1 Data File Name F:/NMR Data/
OCT+IAN+NH4/
OCT+IAN+4Br +NH4/ 2/ fid
2 Title OCT+IAN-+4Br +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2apg30
12 Number of Scans 2015
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12.5000
16 Acquisition Time 15532
17 Acquisition Date 2016-11-21T10:31:06
18 Modification Date 2016-11-21T13:00:12
19 Spectrometer 75.48 ' I
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Figure 35: *H and *C NMR spectra of 15g
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Parameter Value
1 Data File Name F:/ NMR Data/ OCT+IAN +NH4/
OCT+IAN-+4CN-+NH4/ 1/ fid
2 Title OCT+AN+4CN-+HNH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300 r
8 Author
9 Solvent cocli3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 408 i
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500 |
16 Acquisition Time 2.6542
17 Acquisition Date 2016-11-21T12:33:56
18 Modification Date 2016-11-21T13:04:19
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Parameter Value X
1 Data File Name F:/NMR Data/
OCT+IAN-+HNH4/
OCT-+AN-+4CN-+NH4/ 2/ fid
2 Title OCT+IAN+4CN-+HNH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocl3
10 Temperature 300.0
11 Pulse Sequence  2gpg30
12 Number of Scans 2048
13 Receiver Gain 16384 |
14 Relaxation Delay ~ 2.0000 ]
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2016-11-21T14:37:02
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Figure 36: 'H and *C NMR spectra of 15h
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Parameter Value
1 Data File Name F:/ NMR Data/ OCT +IAN+NH4/
OCT+AN+4NO2-+NH4/ 1/ fid
2 Title OCT+IAN+4NO2-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16 !
13 Receiver Gain 406
14 Relaxation Delay 2.0000 "
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2016-11-23T14:32:44
18 Modification Date 2016-11-23T15:03:12
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
21 LowestFrequency  -1241.6
22 Nucleus H
o] A T i T T
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Parameter Value
1 Data File Name F:/ NMR Data/
OCT-+AN-+HNH4/
OCT+IAN+4NO2-+NH4/ 2/ fid
2 Title OCT+IAN+4NO2+HNH4 A
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 1024
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12,5000
16 Acquisiton Tme ~ 1.5532 lll
17 Acquisition Date 2016-11-23715:02:49 |
18 Modification Date  2016-11-23T16:27:41
19 Spectrometer 75.48
Frequency
20 Spectral Width 21097.0
21 Lowest Frequency -1526.0
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Figure 37: *H and *C NMR spectra of 15i
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ Desktop/
14{1,10,3,1}/ 1/ fid
2 Title 14{1,10,3,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2015-09-19T10:56:48
18 Modification Date 2015-09-19T10:57:50
19 Spectrometer Frequency 300.13

0.83-

|
20 Spectral Width 6172.8 |
21 Lowest Frequency -1227.0
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— e R 4 e
1 Data File Name C:/ Users/ mmuth/ Desktop/
14{1,10,3,1}/ 2/ fid
2 Tite 14{1,10,3,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 679
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2015-09-19T12:22:51
18 Modification Date 2015-09-19T12:24:28
19 Spectrometer 75.48 !
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Figure 38: *H and *C NMR spectra of 15j
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ Desktop/
14{1,12,3,1}/ 1/ fid
2 Tite 14{1,12,3,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent
10 Temperature
11 Pulse Sequence
12 Number of Scans
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
19 Spectrometer
== — R T
2} BREBET 8
- 66 cc - -
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135 125 115 10.5 95 90 85 80 75 70 65 6.0 55 50 45 4.0 35
f1 (ppm)
14{1,123,1} @M QOMNMMNON®N
WY AQUmY—H®O wm9gw MODONTOOMO DN
WY —S0ONI-oH©® DTSt 1.0 U 3 Ocpw w20 O 0050 MY
£% ARBNKAZEE REEE CRRARRRRRNNAR
Parameter Value N OSSN A NN S e N
1 Data File Name C:f Users/ mmuth/ Desktop/
14{1,12,3,13/ 2/ fid
2 Tite 14{1,12,3,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 828
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2015-09-16T11:17:54
18 Modification Date 2015-09-16T12:00:26
19 Spectrometer Frequency 75.48 |
1
1
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Figure 39: *H and *C NMR spectra of 15|
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Parameter Value
1 Data File Name F:/NMR Data/ OCT+IAN-+NH4/
OCT+IAN+3NO2-+NH4/ 1/ id
2 Title OCT+AN+3NO2+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root !
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542 i
17 Acquisition Date 2016-11-23T13:00:27
18 Modification Date 2016-11-23T13:30:28 !
19 Spectrometer 300.13 I
Frequency
20 Spectral Width 61728 f
21 Lowest Frequency -1241.0 !
22 Nudleus H
F o b o T ol i i bC o
2338 887 5 8 I 8
SHAA A o i o )
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Parameter Value
1 DataFleName  F:/NMR Data/
OCT+IAN-+NH4/
OCT+IAN+3NO2-+NH4/ 2/ fid
2 Title OCT+IAN+3NO2-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocl3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 1024
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12.5000
16 Acquisition Time 1.5532
17 Acquisition Date 2016-11-23T14:23:48 |
18 Modification Date  2016-11-23T14:53:50
19 Spectrometer 75.48 ol
Frequency
20 Spectral Width 21097.0
21 Lowest Frequency -1525.7
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Figure 40: *H and *C NMR spectra of 15m
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Parameter Value
1 Data File Name F:/ NMR Data/ OCT+AN-+\H4/
OCT+IAN+24Cl+HNH4/ 1/ fid
2 Title OCT+IAN+24CI+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author i
9 Solvent cocl3
10 Temperature 300.0 !
11 Pulse Sequence 2930
12 Number of Scans 8 i
13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time 1
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency -1245.2
22 Nucleus H
|
g, B BN, o 5 i B
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o A o - o o
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Parameter Value
1 Data File Name F:/NMR Data/
OCT+IAN-+NH4/
OCT+HAN+24Cl+NH4/ 2/ fid
2 Title OCT+IAN+24Cl+NH4
3 Comment I
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

Owner root
Site

5
6
7 Spectrometer av300
8 Author

9

Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 816
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisiton Date  2016-11-01T11:10:24
18 Modification Date  2016-11-01T12:26:13
19 Spectrometer 75.48 o 1
Frequency ot
20 Spectral Width 21097.0
21 Lowest Frequency -1526.0

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 llfU ( 10)0 90 80 70 60 50 40 30 20 10 0
1 (ppm.

Figure 41: *H and *C NMR spectra of 15n
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Parameter Value
1 Data File Name F:/ NMR Data/ OCT-+IAN-+NH4/
OCT+IAN+4CI-2F +NH4/ 1/ fid
2 Title OCT+IAN+4CI-2F +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author !
9 Solvent [esle]
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542 I
17 Acquisition Date 2016-11-27T13:49:39
18 Modification Date 2016-11-27T14:20:30
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.3
21 Lowest Frequency -1238.6
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S oo ©™ A = o =} =
Rl - oi o o %
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
13.0 125 12,0 115 11.0 105 100 95 90 85 80 7Z5 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -05
f1 (ppm)
OCT+IAN+4Cl-2F+NH4 ~N o~ O o =GN OISO N O
SsTam R ANORAONASARNON vwmng Quwngd
WONYT U ©OGWwMmaomm o9 2PN 0 (200
Parameter value Qaoan N SQaNN NNHEED RRE BRANAY
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7 Spectrometer
8 Author
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14 Relaxation Delay
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16 Acquisition Time
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18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width

21 | nwest Freauency

OCT+IAN+4Cl-2F +NH4/ 2/
fid

OCT+IAN+4CI-2F +NH4

UXNMR, Bruker Analytische
Messtechnik GmbH

root
av300
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Figure 42: *H and *C NMR spectra of 15p
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Parameter Value
1 Data File Name C:/ Users/ mmuth/ Desktop/ final
work/ NMR/ 14{1,18,2,1}/ 1/ fid
2 Tite 14{1,18,2, 1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cncli3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2015-09-14T13:40:51
18 Modification Date 2015-09-14T13:41:48
19 Spectrometer Frequency 300.13 |
20 Spectral Width 6172.8 ]
21 Lowest Frequency -1238.7 1
22 Nucleus H
23 Acquired Size 16384
o Lt At as Al 0y LIE T T e
8 S8RRR 8 8 RUNRE
- R ] - S ool ¥ i A
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Parameter Value N SN AN S = N
1 Data File Name C:f Users/ mmuth/ Desktop/
14{1,12,3,13/ 2/ fid
2 Tite 14{1,12,3,1}
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 828
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2015-09-16T11:17:54
18 Modification Date 2015-09-16T12:00:26
19 Spectrometer Frequency 75.48
20 Spectral Width 21097.0
21 Lowest Frequency -1582.7 i
22 Nudleus 13C
23 Acquired Size 32768
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Figure 43: *H and *C NMR spectra of 15r
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Parameter Value
1 DataFileName  F:/NMR Data/ OCT-+HAN+NH4/
OCT+IAN+340Me-+NH4 2/ 1/
fid
2 Title OCT+IAN+340Me +NH4 2
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocli3
10 Temperature 300.0
11 Pulse Sequence 2g30
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Tme 26542 | i
17 Acquisition Date 2016-11-01T11:58:43
18 Modification Date  2016-11-01T12:29:02 Il
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency -1242.8
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Parameter Value
1 DataFle  F:/NMR Data/
Name OCT-+AN-+HH4/
OCT+IAN+340Me +NH4
2/2/fd
2 Title OCT+IAN+340Me +NH4
2
3 Comment
4 Origin UXNMR, Bruker
Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocl3
10 Temperature 300.0
11 Pulse 2gpg30
Sequence
12 Number of 2048
Scans
13 Receiver 16384
Gain |
14 Relaxation ~ 2.0000 [
Delay !
15 Pulse Width ~ 12.5000 |
16 Acquisiton  1.5532
Time
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Figure 44: *H and *C NMR spectra of 15s
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Parameter Value

DataFileName  F:/NMR Data/ OCT+AN-+NH4/
OCT+IAN+3450Me +NH4/ 11/

fid

2 Title OCT+IAN+3450Me +NH4

3 Comment

4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

5 Owner root

6 Site

7 Spectrometer av300

8 Author

9 Solvent cncli3

10 Temperature 300.0

11Pulse Sequence 2930
12 Number of Scans 16

13 Receiver Gain 406
14 Relaxation Delay ~ 2.0000
15 Pulse Width 9.6500

16 Acquisition Time 2.6542 |
17 Acquisition Date 2016-11-22T23:22:11
18 Modification Date  2016-11-22T23:52:12
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency -1241.6
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Parameter Value
1 DataFile Name F:/NMR Data/
OCT+IAN-+NH4/
OCT+IAN+3450Me +HNH4/ 2/
fid
2 Title OCT+IAN+3450Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocli3
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 3072
13 Receiver Gain 16384
14 Relaxation Delay 2.0000 |
15 Pulse Width 12,5000
16 Acquisition Time  1.5532
17 Acquisition Date  2016-11-23T04: !
18 Modification Date 2016-11-23T05: [
19 Spectrometer 7548 | i f T
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20 Spectral Width ~ 21097.0 | '
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Figure 45: *H and *C NMR spectra of 15t
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Parameter Value
1 Data File Name F:/ NMR Data/
OCT+IAN-+NH4/
OCT+IAN+Thio+NH4/ 1/ fid
2 Title OCT+IAN+Thio +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.,0000
15 Pulse Width 9.6500
16 Acquisition Time 26542 |
17 Acquisition Date 2016-12-04T07:35:36
18 Modification Date 2016-12-04T08:06:42 |
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency -1238.6
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Parameter Value
1 DataFile Name F:/NMRData/
OCT+IAN-+HNH4/
OCT+IAN+Thio+NH4/ 2/
fid
2 Title OCT+IAN+Thio+NH4
3 Comment
4 Origin UXNMR, Bruker
Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMsO
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 3072
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12.5000
16 Acquisition Time  1.5532 |
17 Acquisition Date  2016-12-04T12:21:39
18 Modification Date 2016-12-04T12:51:39 | | |
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Figure 46: 'H and *C NMR spectra of 15u
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1 Data File Name F:/NMR Data/
OCT+5BrIAN-+NH4/
OCT+SBrIAN+4H-+H\H4/ 11/
fid
2 Title OCT+5BrIAN+4H+HNH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 10
13 Receiver Gain 406 |
14 Relaxation Delay ~ 2.0000 |
15 Pulse Width 9.6500 i |
16 Acquisition Time 2.6542 \
17 Acquisition Date 2017-02-10T22:46:24
18 Modification Date ~ 2017-02-10T23:16:52
19 Spectrometer 300.13
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Parameter Value
1 Data File Name F:/ NMR Data/
OCT+5BrIAN-+NH4/
OCT+5BrIAN+4H-+HNH4/ 2/
fid
2 Title OCT+5BrIAN+4H+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische

5 Owner

6 Site

7 Spectrometer

8 Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Number of Scans

13 Receiver Gain

14 Relaxation Delay

15 Pulse Width

16 Acquisition Time

17 Acquisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width
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Messtechnik GmbH
root

av300

[enlelk}
300.0
2gpg30
11264
16384
2.,0000
12,5000
1.5532
2017-02-11T10:!
2017-02-11T;

21097.0 1

B L

T T T T T T T T T T T

T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure 47: *H and *C NMR spectra of 16a
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Parameter Value
1 Data File Name F:/ NMR Data/ OCT +5BrIAN +NH4/
OCT+5BrIAN-+4Me +NH4/ 1/ fid
2 Title OCT+5BrIAN+4Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocli3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2017-02-20T22:34:18
18 Modification Date 2017-02-20T23:04:41
19 Spectrometer 300.13
Frequency |
20 Spectral Width 6172.8 | ;
21 Lowest Frequency -1238.6
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Parameter Value
1 Data File Name F:/ NMR Data/
OCT+5BrIAN-+HNH4/
OCT+5BrIAN+4Me +NH4/ 2/ fid
2 Title OCT+5BrIAN +4Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocl3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 418
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000 Lo
15 Pulse Width 12,5000 v 1 !
16 Acquisition Time 15532 |
17 Acquisition Date 2017-02-21T00:04:24
18 Modification Date  2017-02-21T00:36: 14
19 Spectrometer 75.48
Frequency
20 Spectral Width 21097.0
21 Lowest Frequency -1529.0
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220 210 200 190 180 170 160 150 140 130 120 f11(10 ) 100 90 80 70 60 50 40 30 20 10 0
ppm,

Figure 48: 'H and *C NMR spectra of 16b

S77




OCT+5BrIAN+40Me+NH4

28 SS9XRARRRRRNSS B N25RE & RO
© o 000 NN N MNNNNNNNN [+ Mmoo - o
[ e ~N YV I\
Parameter Value
1 DataFileName F:/NMRData/
OCT+BrIAN+NH4/
OCT+SBrIAN+40Me +NH4/ 1/
fid
2 Title OCT+BrIAN+40Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cpci3
10 Temperature 300.0
11 Pulse Sequence  zg30
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time ~ 2.6542
17 Acquisition Date  2017-02-21T15:12:11 |
18 Modification Date 2017-02-21T15:12:36
19 Spectrometer 300.13
Frequency
20 Spectral Width ~ 6172.8 | i
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Parameter Value A
1 Data File Name F:/NMR Data/
OCT+SBrIAN+NH4/
OCT+5BrIAN+40Me +NH4/
2/fid
2 Title OCT +5BrIAN+40Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocl3 A
10 Temperature  300.0
11 Pulse 2gpg30
Sequence !
12 Number of 419 |
Scans
13 Receiver Gain 16384
14 Relaxation 2.0000
Delay
15 Pulse Width 12,5000
16 Acquisition 1.5532
Time
17 Acquisition 2017-02-22T11:11:17
Date
12 Macifiratinn

T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 . 1(10 ) 100 90 80 70 60 50 40 30 20 10 ]
1 (ppm.

Figure 49: *H and *C NMR spectra of 16¢
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Parameter Value
1 Data File Name F:/NMR Data/
OCT+SBrIAN-+NH4/
OCT+5BrIAN-+Cumi-+NH4/ 1/ fid
2 Title OCT+5BrIAN+Cumi-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2017-02-21706:41:06
18 Modification Date  2017-02-21T07:11:29
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency -1238.6
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Parameter Value
1 DataFile F:/ NMR Data/
Name OCT+5BrIAN-+NH4/
OCT+5BrIAN+Cumi-+NH4/
2/ fid
2 Title OCT+5BrIAN +Cumi+NH4
3 Comment
4 Origin UXNMR, Bruker
Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse 2gpg30
Sequence
12 Number of 2402
Scans
13 Receiver Gain 16384 .
14Relaxation  2.0000 o Yol
Delay ! | 1 |
15 Pulse Width 12,5000 {
16 Acquisiton  1.5532 1 | i
Time |
17 Acquisiton  2017-02-21T09:22:23
Date
PP o 5 o )
T T T T T T T T T T T T T T T T T T T T T
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Figure 50:

'H and *C NMR spectra of 16d
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Parameter Value
1 DataFile Name C:/ Users/ mmuth/ Desktop/
OCT+5BrIAN+4F +NH4/ 1/ fid
2 Tite OCT +5BrIAN+4F +NH4.
3 Comment :
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 512
14 Relaxation Delay 2.0000 |
15 Pulse Width 9.6500 I
16 Acquisition Time 2.6542
17 Acquisition Date 2017-02-23T15:53:55
18 Modification Date 2017-02-23716:19:55 | | ' i |
19 Spectrometer Frequency 300.13
20 Spectral Width 6172.8 1
21 | owest Freanency -1240.7
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= 8 3 8 8 8 8
oA o i o i ©
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
13.5 12.5 115 10.5 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)
OCT+5BrIAN+4F+NH4 NSNS ® MO =MoL O =0 Mmom
VWMOWa WILANNDM—OGY T oy ©wm9g QP HTOOAMOAT MO0
TMON-S YOORNKNTT I TN MO0 B O ND. O BBV N Y.
ceglic FNANNANSZIIE ERE ARAABRRRNARSRLS
VoN Rl O AT N BBt NS
Parameter Value ,
1 Data File Name C:/ Users/ mmuth/ Desktop/
OCT+5BrIAN+4F +NH4/ 2/ fid
2 Title OCT+5BrIAN+4F +NH4.
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cpci3
10 Temperature 300.0
11 Pulse Sequence 20pa30 i
12 Number of Scans 1833 |
13 Receiver Gain 16384 |
14 Relaxation Delay 2.0000 |
15 Pulse Width 12.5000
16 Acquisition Time 1.5532
17 Acquisition Date 2017-02-23T18:11:06
18 Modification Date 2017-02-23T18:12:10 |
|
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220 210 200 190 180 170 160 150 140 130 120 100 90 80 70 60 50 40 30 20 10 0

110
f1 (ppm)

Figure 51: 'H and *C NMR spectra of 16e
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Parameter Value
1 DataFileName  F:/NMR Data/
OCT+5BrIAN-+NH4/
OCT+5BrIAN+4CI+NH4/ 1/
fid
2 Title OCT+5BrIAN+4Cl+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent CDCi3 |
10 Temperature 300.0 I
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain
14 Relaxation Delay !
15 Pulse Width
16 Acquisition Time |
17 Acquisition Date
18 Modification Date
19 Spectrometer
Frequency
20 Spectral Width 6172.8
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Parameter Value
1 DataFileName  F:/NMR Data/
OCT+5BrIAN+NH4/ |
OCT+5BrIAN+4CI-+NH4/ 2/
fid
2 Title OCT+5BrIAN+4Cl+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 2187
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date ~ 2016-12-29T19:26:23
18 Modification Date  2016-12-29T19:56:58
19 Spectrometer 75.48
Frequency th
|
20 Spectral Width 21097.0 | !
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Figure 52: *H and *C NMR spectra of 16f
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Parameter Value
1 Data File Name F:/NMR Data/
OCT+SBrIAN-+NH4/
OCT+5BrIAN+4Br +NH4/ 1/ fid
2 Title OCT +5BrIAN+4Br +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH |
5 Owner root
6 Site M
7 Spectrometer av300
8 Author
9 Solvent cocl3
10 Temperature 300.0
11 Pulse Sequence 2930 !
12 Number of Scans 8
13 Receiver Gain 406 |
14 Relaxation Delay 2.0000 |
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2017-02-21T15:08:35 !
18 Modification Date 2017-02-21T15:38:36 !
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency -1238.6
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Parameter Value
1 DataFile Name F:/NMR Data/
OCT+5BrIAN-HNH4/
OCT+5BrIAN+4Br +NH4/ 2/
fid
2 Title OCT +5BrIAN+4Br +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer  av300
8 Author
9 Solvent cocli3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of 2048
Scans
13 Receiver Gain 16384 !
14 Relaxation 2.0000
Delay
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2017-02-22T14:27:34 " i
18 Modification 2017-02-22T14:57:36 | | o
Date ! i o |
19 Spectrometer  75.48 W H o i
" | Ll e rimommpsesst s
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Figure 53: *H and *C NMR spectra of 16g
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Parameter Value
1 DataFileName F:/NMR Data/ OCT+SBrIAN-+NH4/
OCT+5BrIAN+2CI-30Me +NH4/ 1/
fid
2 Title OCT+5BrIAN+2CI-30Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence  zg30
12 Number of Scans 13
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time  2.6542 |
17 Acquisition Date  2017-02-02T18:11:46
18 Modification Date 2017-02-02T18:42:33
19 Spectrometer 300.13
Frequency |
20 Spectral Width ~ 6172.8 |
21 Lowest -1241.6
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Parameter Value
1 DataFile Name F:/NMR Data/
OCT+5BrIAN+NH4/
OCT+5BrIAN+2CI-30Me +NH4/
2/fid
2 Title OCT+5BrIAN+2CI-30Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnk GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocli3
10 Temperature  300.0
11 Pulse Sequence zgpg30
12 Number of 4121
Scans
13 Receiver Gain 16384 i ]
14 Relaxation 2.0000 i
Delay !
15 Pulse Width 12,5000 1
16 Acquisition 1.5532
Time
17 Acquisition 2017-02-02T19:54:40
Date
18 Modification 2017-02-02T23:48:11
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Figure 54: *H and *C NMR spectra of 160
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Parameter Value
1 DataFile Name F:/NMR Data/
OCT+5BrIAN-+HNH4/
OCT+5BrIAN+4Cl-2F +NH4/
1/ fid |
2 Title OCT+5BrIAN+4Cl-2F +\NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root | i
6 Site I !
7 Spectrometer av300 |
8 Author
9 Solvent DMSO
10 Temperature  300.0
11 Pulse Sequence zg30
12 Number of 8
|
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Parameter Value
1 Data File Name F:/ NMR Data/
OCT+5BrIAN-+HNH4/
OCT+5BrIAN+4Cl-2F +NH4/
2/fid
2 Title OCT+5BrIAN+4Cl-2F +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cDci3
10 Temperature  300.0
11 Pulse 2gpg30
Sequence |
12 Number of 500
Scans | | "I
13 Receiver Gain 16384 | o
14 Relaxation 2.0000 |
Delay
15 Pulse Width 12.5000 !
16 Acquisition 1.5532
Time
17 Acquisition 2017-02-20T22:43:03
Date
12 Madifiratinn  IN17.07.90T72:41.61
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Figure 55: 'H and *C NMR spectra of 16p
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Parameter Value
1 Data File Name F:/ NMR Data/ OCT+5BrIAN-+HNH4/
OCT+5BrIAN+3450Me+NH4/ 1/ fid
2 Title OCT+5BrIAN+3450Me-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent DMSO
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay ~ 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2017-02-21700:17:47
18 Modification Date  2017-02-21T00:48:15
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
21 Lowest Frequency -1238.6
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Parameter Value
1 Data File Name F:/ NMR Data/
OCT+5BrIAN-+HNH4/
OCT+5BrIAN+3450
Me-+NH4/ 2/ fid
2 Title OCT+5BrIAN+3450
Me-+NH4
3 Comment
4 Origin UXNMR, Bruker
Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 5120
13 Receiver Gain 16384 |
14 Relaxation Delay 2.0000
15 Pulse Width 12.5000 F
16 Acquisition Time 1.5532 | it 3
17 Acquisition Date 2017-02-21T05:53:
18 Modification Date 2017-02-21T06:23:
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Figure 56: *H and *C NMR spectra of 16t
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Parameter Value

1 DataFileName  F:/NMR Data/
HEP+IAN-+NH4/
HEP+IAN+4Me +NH4/ 1/ fid

2 Title HEP +IAN+4Me +NH4

3 Comment

4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

5 Owner root

6 Site

7 Spectrometer av300

8 Author

9 Solvent cocli3

10 Temperature 300.0

11 Pulse Sequence 2930

12 Number of Scans 10

13 Receiver Gain 406

14 Relaxation Delay ~ 2.0000

15 Pulse Width 9.6500

16 Acquisition Time 2.6542

2017-01-12T22:41:51
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19 Spectrometer 300.13 |
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Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cocli3
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 3052
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
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Figure 57: *H and *C NMR spectra of 17b
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3 Comment

4 Origin UXNMR, Bruker
Analytische Messtechnik
GmbH

Owner root
Site

5
6
7 Spectrometer av300
8 Author

9

Solvent cnci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16 !
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500 |
16 Acquisition Time ~ 2.6542
17 Acquisition Date  2017-01-11T11:03:48
18 Modification Date 2017-01-11T11:33:50
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Messtechnik GmbH
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6 Site
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8 Author
9 Solvent cocl3
10 Temperature 300.0

11 Pulse Sequence  zgpg30
12 Number of Scans 992
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
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16 Acquisiton Time ~ 1,5532
17 Acquisition Date  2017-01-11T14:53:35
18 Modification Date  2017-01-11T15:35:37
19 Spectrometer 75.48
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Figure 58: *H and *C NMR spectra of 17f
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11 Pulse Sequence
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13 Receiver Gain
14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
17 Acquisition Date
18 Modification Date
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Value
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final work/ NMR/ 15{1,12,3, 1}/
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Site
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11 Pulse Sequence
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14 Relaxation Delay
15 Pulse Width
16 Acquisition Time
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18 Modification Date
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Figure 59: *H and *C NMR spectra of 171
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Parameter Value
1 Data File Name F:/NMR Data/
HEP+IAN+NH4/
HEP+IAN+45Me-+NH4/ 1/ fid
2 Title HEP+IAN-+45Me-+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2017-02-10T16:06:01
18 Modification Date 2017-02-10T16:36:02
19 Spectrometer 300.13 |
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20 Spectral Width 6172.8
1
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Parameter Value
1 DataFileName F:/NMR Data/
HEP+IAN-+NH4/
HEP+IAN+4SMe +NH4/ 2/
fid
2 Title HEP+IAN+45Me +NH4
3 Comment
4 Origin UXNMR, Bruker
Analytische Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer  av300
8 Author
9 Solvent cocl3
10 Temperature  300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 1098
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time  1.5532
17 Acquisition Date  2017-02-10T17:45:03
18 Modification  2017-02-10T18:15:38 i H
Date [ 1
19 Spectrometer  75.48 |
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Figure 60: 'H and **C NMR spectra of 17v
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Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 7
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500 !
16 Acquisition Time 26542
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18 Modification Date 2017-01-30T00:42:28
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4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent
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11 Pulse Sequence
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13 Receiver Gain
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16 Acquisition Time
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Figure 61: *H and **C NMR spectra of 18a
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Parameter Value
1 Data File Name F:/NMR Data/
HEX+IAN+NH4/
HEX-+IAN+4Me +NH4/ 1/ fid
2 Title HEX+IAN+4Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent [er/ok]
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2017-01-16T17:50:47
18 Modification Date 2017-01-16T18:20:48
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Parameter Value
1 Data File Name F:/NMR Data/
HEX+IAN-+NH4/
HEX-+IAN -+4Me +NH4/ 2/ fid
2 Title HEX +IAN +4Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent cDci3
10 Temperature 300.0
11 Pulse Sequence 2gpg30
12 Number of Scans 3072
13 Receiver Gain 16384
14 Relaxation Delay 2.0000
15 Pulse Width 12,5000
16 Acquisition Time 1.5532
17 Acquisition Date 2017-01-17T02:13:06
18 Modification Date 2017-01-17T02:43:08
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Figure 62: 'H and *C NMR spectra of 18b
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Parameter Value
1 Data File Name F:/NMR Data/
HEX-+IAN-+NH4/
HEX-+IAN+4Cl+NH4/ 1/ id
2 Title HEX+IAN+4Cl+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence 2930
12 Number of Scans 8
13 Receiver Gain 406
14 Relaxation Delay 2.0000
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2017-01-02T15:57:03
18 Modification Date 2017-01-02T16:27:04
19 Spectrometer 300.13
Frequency
20 Spectral Width 6172.8
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1 Data File Name F:/ NMR Data/
HEX+AN-+HNH4/
HEX+IAN+4Cl-+NH4/ 2/ fid |
2 Title HEX+AN+4CI+NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent coci3
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 3072
13 Receiver Gain 16384
14 Relaxation Delay ~ 2.0000
15 Pulse Width 12.5000
16 Acquisition Time ~ 1,5532
17 Acquisition Date  2017-01-02T18:31:44
18 Modification Date  2017-01-02T20:13:02
19 Spectrometer 75.48
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Figure 63: *H and *C NMR spectra of 18f
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1 Data File Name F:/NMR Data/
HEX-+IAN-+HNH4/
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2 Title HEX+IAN+5Me +NH4 |
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author 1
9 Solvent coci3 i
10 Temperature 300.0
11 Pulse Sequence 2930 i
12 Number of Scans 16
13 Receiver Gain 406
14 Relaxation Delay 2.0000 |
15 Pulse Width 9.6500
16 Acquisition Time 2.6542
17 Acquisition Date 2017-02-10T12:28:10
18 Modification Date 2017-02-10T12:58:57
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1 DataFileName F:/NMR Data/
HEX-+IAN-+NH4/
HEX+IAN+5Me +NH4/ 2/
id
2 Title HEX+IAN+5Me +NH4
3 Comment
4 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
5 Owner root
6 Site
7 Spectrometer av300
8 Author
9 Solvent CDCi3
10 Temperature 300.0
11 Pulse Sequence  zgpg30
12 Number of Scans 1780
13 Receiver Gain 16384
14 Relaxation Delay  2.0000
15 Pulse Width 12.5000
16 Acquisition Time ~ 1.5532
17 Acquisition Date  2017-02-10T15:08:28
18 Modification Date  2017-02-10715:38:53
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Figure 64: *H and **C NMR spectra of 18v
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X-ray structure determination and refinement

X-ray diffraction intensity data were collected for compounds 12r and 16f on a Bruker
Smart Apex Il single crystal X-ray diffractometer equipped with graphite mono-chromated
MoKa (A=0.7103 A) radiation and CCD detector. Crystals were cut to suitable size and mounted
on a glass fiber using cyanoacrylate adhesive. The unit cell parameters were determined from 36
frames (0.5° o and ¢ scans) from three different crystallographic zones and using the method of
difference vectors. The intensity data were collected with an average four-fold redundancy per
reflection and optimum resolutions of 0.75 A. The intensity data collection, frames integration,
Lorentz and polarization correction and decay correction were done using SAINT. Empirical
absorption correction multi-scan was performed using SADABS program. The accuracy of the
crystal structures was evidenced from the final residual R- and wR- factors and other parameters
including estimated standard deviations in the values of bond length and bond angles, ‘data-to-
parameter’ ratio, etc. Details of the crystal data, data collection and refinement of 12r and 16f are

given in Tables S1 and S2, respectively.
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Table S1. Crystal data and structure refinement parameters of 12r

Empirical formula

C30 H31 I:2 N3

Formula weight 471.58
Temperature 296(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group P21/n

Unit cell dimensions

a= 11.5752(7)A  |a=y =90°

b= 7.8182(4)A  |B=101.362(2)°

c= 28.9629(17)A

Volume 2569.7(3)A3

Z 4

Density (calculated) 1.219 Mg/m3

Absorption coefficient 0.082 mm-1

F(000) 1000

Crystal size 0.250 x 0.200 x 0.150 mm3

Theta range for data collection

3.1to 28.7°.

Index ranges

-15<=h<=15, -10<=k<=10, -39<=I<=39

Reflections collected

53269

Independent reflections

6872 [R(int) = 0.0697]

Completeness to theta = 25.242°

99.2 %

Refinement method

Full-matrix least-squares on F2

Data / restraints / parameters

6872 /3 /317

Goodness-of-fit on F2

1.328

Final R indices [I>2sigma(l)]

R1= 0.0735, wR2=0.1617

R indices (all data)

R1=0.1440, wR2 = 0.1911

Largest diff. peak and hole

0.356 and -0.254 e.A-3
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Table S2. Crystal data and structure refinement parameters of 16f

Empirical formula

C26 H21 Br FN3

Formula weight 474.37
Temperature 296(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group P21/n

Unit cell dimensions

a= 10.8550(1)A |a=y =90°

b= 10.9522(1)A |B=93.141(3)°

c= 18.533(2)A

Volume 2200.0(4)A3

VA 4

Density (calculated) 1.432 Mg/m3

Absorption coefficient 1.895 mm-1

F(000) 968

Crystal size 0.270 x 0.230 x 0.190 mm3

Theta range for data collection

3 to 25°.

Index ranges

-13<=h<=13, -13<=k<=13, -22<=|<=22

Reflections collected

40938

Independent reflections

40938 [R(int) = 0.0404]

Completeness to theta

99.7 %

Refinement method

Full-matrix least-squares on F2

Data / parameters

40938 / 280

Goodness-of-fit on F2

1.008

Final R indices [I>2sigma(l)]

R1= 0.0432, wR2 = 0.1200

R indices (all data)

R1= 0.0685, wR2 = 0.1416

Largest diff. peak and hole

0.524 and -0.686 e.A3
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