Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Supporting Information

Cul-NP catalyzed N-Arylation of amines using Vit-E analoues as
Amphiphile in water :Application in the synthesis of pharmaceutical
entities

Atul Kumar,* Ajay Kumar Bishnoi

Medicinal and Process Chemistry Division, CSIR-Central Drug Research Institute,
Lucknow-226031, India
dratulsax@gmail.com

General: All the reagents and solvents were purchased from Sigma-Aldrich or Merck
chemical Co. Column chromatography was performed using Spectrochem siliga gel (100-
200). Organic solvents were concentrated under reduced pressure on lka rotary evaporator.
The progress of reaction was checked by thin-layer chromatography. The plates were
visualized first with UV illumination followed by iodine. *H and *C NMR spectra were
obtained using either a Bruker DRX-200 or AV-300 spectrometer. Chemical shifts are
reported in ppm from tetramethylsilane with the solvent resonance as the internal standard
and 'H NMR Spectra are reported in the order: multiplicity, coupling constant (J value) in
hertz (Hz) and no of protons; signals were characterized as s (singlet), d (doublet), t (triplet),
m (multiplet). *C NMR spectra were recorded at 50 or 75 MHz. Mass spectra were obtained
using JEOL SX-102 (ESI) instrument. The surface property and the composition of the Cul
nanoparticles was determined using Scanning electron microscope (SEM-EDX) —FEl,
Netherland, Quanta™ 450 FEG and Transmission electron microscopy (TEM) — FEl,
netherland, Tecnai™ G2 Spirit.

General procedure for preparation of Cul nanoparticles

0.464 g (4 mmol) of dimethylglyoxime (dmgH) and 0.400 g (2 mmol) of Cu(OAc),.H,0O
were added into 50 ml of absolute ethanol in sequence, which was stirred at 0 °C for 30 min
to get brown precipitates Cu(dmg) 2 . Then the collected precipitates dispersed in 50 ml of
absolute ethanol again, 0.664 g (4 mmol) KI was added and stirred vigorously for 2 h. After
that, the mixture was transferred into 60 mL Teflon-lined stainless steel autoclave. The
autoclave was sealed and heated at 180 °C for 6 h, and then the reactor bomb is allowed to

cool to room temperature. Black precipitates were obtained, then centrifugalized and washed


mailto:dratulsax@gmail.com

with ethanol and deionized water for three times to ensure the removal of the impurities. The
final product was then dried in a vacuum oven at room temperature for 12 h.

SEM images of catalyst before the reaction (b) After the 5 run

TEM images before the reaction (d) After the 5" run




General procedure for the N-Arylation of amine / azoles:

The N-arylation of amines was carried out in a round bottomed flask. In a typical experiment,
a mixture of chlorobenzene (1 mmol), morpholine (1.5 mmol), Cul NPs (3.5 mol%) and
NaOH (3 equ.) were dissolved in aqueous TPGS (2 wt %) amphiphile solution (5 ml) as
solvent and stirred for the 4.5 hours at room temperature. The reaction was monitored to
completion using TLC. At the end of reaction, the mixture was then cooled to room
temperature and poured into distilled water. The products were extracted using EtOAc and
the organic layer was dried over anhydrous sodium sulphate (Na;SO,). The solvent was
evaporated in vacuo, the crude products were purified by column chromatography using

EtOAc / hexane solvent system.

General procedure for the Intermediate of Imitinib.

In a typical experiment, a mixture of 4-(pyridin-3-yl)pyrimidin-2-amine (1.0 mmol), 2-
bromo-1-methyl-4-nitrobenzene (1.0 mmol), Cul NPs (3.5 mol%) and NaOH (3 equ.) were
dissolved in aqueous TPGS (2 wt %) amphiphile solution (3 ml) as solvent and stirred for the
9 hours at 60 °C. The reaction was monitored to completion using TLC. At the end of
reaction, the mixture was then cooled to room temperature and poured into distilled water.
The products were extracted using EtOAc and the organic layer was dried over anhydrous
sodium sulphate (Na,SO,). The solvent was evaporated in vacuo, the crude products were

purified by column chromatography using EtOAc / hexane solvent system.

General procedure for the N*-Selective Intermediate of Nilotinib:

In a typical experiment, a mixture of 4-methyl-1H-imidazole (1.0 mmol), 3-bromo-5-
(trifluoromethyl)aniline (1.0 mmol), Cul NPs (3.5 mol%) and NaOH (3 equ.) were dissolved
in aqueous TPGS (2 wt %) amphiphile solution (3 ml) as solvent and stirred for the 6 hours at
room temperature. The reaction was monitored to completion using TLC. At the end of
reaction, the mixture was then cooled to room temperature and poured into distilled water.

The products were extracted using EtOAc and the organic layer was dried over anhydrous



sodium sulphate (Na,SO,4). The solvent was evaporated in vacuo, the crude products were

purified by column chromatography using EtOAc / hexane solvent system.

General procedure for the 1-phenylpiperazine.

In a typical experiment, a mixture of piperazine (0.5 mmol), bromobenzene (0.5 mmol), Cul
NPs (3.5 mol%) and NaOH (3 equ.) were dissolved in aqueous TPGS (2 wt %) amphiphile
solution (3 ml) as solvent and stirred for the 1.5 hours at room temperature. The reaction was
monitored to completion using TLC. At the end of reaction, the mixture was then cooled to
room temperature and poured into distilled water. The products were extracted using EtOAc
and the organic layer was dried over anhydrous sodium sulphate (Na,SO,). The solvent was
evaporated in vacuo, the crude products were purified by column chromatography using
EtOAcC / hexane solvent system.

General procedure for the Tryptanthrin:

In a typical experiment, a mixture of 2-aminobenzamide (1.0 mmol), 2-chloro-3H-indol-3-
one (1.0 mmol), Cul NPs (3.5 mol%) and NaOH (3 equ.) were dissolved in aqueous TPGS
(2 wt %) amphiphile solution (3 ml) as solvent and stirred for the 1.0 hours at room
temperature. The reaction was monitored to completion using TLC. At the end of reaction,
the mixture was then cooled to room temperature and poured into distilled water. The
products were extracted using EtOAc and the organic layer was dried over anhydrous sodium
sulphate (Na,SQ,). The solvent was evaporated in vacuo, the crude products were purified by

column chromatography using EtOAc / hexane solvent system.

General procedure for the 2-bromolndole derivatives in one-pot.

The intramolecular amination reaction was carried out in a round bottomed flask. In a typical
experiment, a mixture of 2-(2,2-dibromovinyl)aniline (1 mmol), Cul NPs (3.5 mol%) and
NaOH (3.0 equ.) were dissolved in aqueous TPGS (2 wt %) amphiphile solution (5 ml) as
solvent and stirred for the 15 hours at 90 °C temperature. The reaction was monitored to
completion using TLC. At the end of reaction, the mixture was then cooled to room
temperature and poured into distilled water. The products were extracted using EtOAc and
the organic layer was dried over anhydrous sodium sulphate (Na;SO,). The solvent was
evaporated in vacuo, the crude products were purified by silica column chromatography
using EtOAc / hexane solvent system.



General procedure for the Intermediate of Oxacarbazepine:

In a typical experiment, a mixture of 1-(2-aminophenyl)-2-(2-bromophenyl)ethanone (1
mmol), Cul NPs (3.5 mol%) and NaOH (3.0 equ.) were dissolved in aqueous TPGS (2 wt %)
amphiphile solution (5 ml) as solvent and stirred for the 6 hours at 80 °C temperature. The
reaction was monitored to completion using TLC. At the end of reaction, the mixture was
then cooled to room temperature and poured into distilled water. The products were extracted
using EtOAc and the organic layer was dried over anhydrous sodium sulphate (Na,;SO,). The
solvent was evaporated in vacuo, the crude products were purified by silica column

chromatography using EtOAc / hexane solvent system.

Characterization data for synthesized compounds:

4-phenylmorpholine (1) Solid, Yield 92 %, ESI MS (m/z) = 164 (M+H), *H NMR (300
MHz; DMSO-dg) 8 : 3.11(t, 4H, J = 4.5 Hz) 3.83 (t, 4H, J = 4.6 Hz), 6.80-6.91 (m, 3H),
7.22-7.3 (m, 2H). *C NMR (75 MHz, DMSO-dg) 8¢ : 49.0, 66.7, 115.3, 119.5, 129.0, 151.2.
Analysis calculated for : C;0H13NO, C 73.59, H 8.03, N 8.58 Found : C 73.58, H 8.08, N
8.52.

1-phenylpiperidine (2) Solid, Yield 90 %, ESI MS (m/z) = 162 (M+H), *H NMR (300 MHz:
DMSO-dg) 64 : 1.50-1.62 (m, 2H), 1.65-1.75 (m, 4H), 3.15 (t, 4H, J = 5.0 Hz), 6.82 (d, 1H, J
= 7.8 Hz), 6.95 (d, 2H, J = 7.9 Hz), 7.22-7.30 (m, 2H). *C NMR (75 MHz: DMSO-dg) 8¢ :
24.2,26.2, 50.5, 116.5, 119.5, 128.9, 152.5. Analysis calculated for : C;;H;sNO, C 81.94, H
9.38, N 8.69, Found : C 81.92, H 9.37, N 8.65.

2-methoxy-N-phenylaniline (3) Solid, Yield 91 %, ESI MS (m/z) = 200 (M+H), *H NMR
(300 MHz; DMSO-ds) 8 : 3.92 (s, 3H), 6.20 (s, 1H), 6.88-6.98 (m, 3H), 6.98 (t, 1H, J = 7.3
Hz), 7.18-7.24 (m, 2H), 7.30-7.36 (m, 3H). **C NMR (75 MHz; DMSO-dg) 8¢ : 55.6, 110.9,
114.8, 118.7, 119.8, 120.9, 121.3, 129.4, 133.1, 142.8, 148.4. Analysis calculated for :
C13H13NO, C 78.36, H 6.58, N 7.03, Found: C 78.32, H 6.52, N 7.09.

4-(naphthalen-2-yl)morpholine (4) Solid, Yield 90 %, ESI MS (m/z) = 214 (M+H), *H
NMR (300 MHz; DMSO-dg) & : 3.25 (t, 4H, J = 4.3 Hz), 3.95 (t, 4H, J = 4.8 Hz), 7.13 (d,
1H, J = 6.3 Hz), 7.20- 7.28 (m, 1H), 7.25- 7.32 (m, 1H), 7.41(d, 1H, J = 6.3 Hz), 7.68-7.75



(m, 3H). °C NMR (75 MHz; DMSO-dg) ¢ : 49.8, 66.7, 110.1, 118.9, 123.6, 126.5, 126.8,
127.5, 128.7, 128.9, 134.6, 149.0. Analysis calculated for : C14H;sNO, C 78.84, H 7.09, N
6.57,Found : C 78.88, H 7.07, N 6.53.

4-methyl-N-phenylaniline (5)  Solid, Yield 88 %, ESI MS (m/z) = 184 (M+H), *H NMR
(300 MHz; DMSO-dg) 8y : 2.34 (s, 3H), 5.63 (s, 1H), 6.91 (t, 1H, J = 7.3 Hz), 7.00-7.10 (m,
4H), 7.12 (d, 2H, J = 8.2 Hz), 7.28 (d, 2H, J = 7.4 Hz) *C NMR (75 MHz; DMSO-ds) & :
20.9, 117.1, 119.1, 120.4, 129.8, 130.0, 131.1, 140.5, 144.1. Analysis calculated for:
Cy3Hi3N, C 85.21, H 7.15, N 7.64, Found : C 85.18, H 7.13, N 7.69.

3-methoxy-N-phenylaniline (6) Solid, Yield 90 %,ESI MS (m/z) = 200 (M+H), 'H NMR
(300 MHz; DMSO-dg) 84 :3.80 (s, 3H), 5.74 (s, 1H), 6.51 (d, 1H, J = 7.2 Hz) 6.65-6.69 (m,
2H), 6.97 (t, 1H, J = 7.2 Hz), 7.10-7.15 (m, 2H), 7.19- 7.32 (m, 3H)."*C NMR (75 MHz;
DMSO-ds) &c : 55.5, 103.6, 106.4, 110.4, 118.6, 121.5, 129.5, 130.3, 143.1, 144.8, 160.9.
Analysis calculated for : C13H13NO, C 78.36, H 6.58, N 7.03 Found : C 78.33, H 6.57, N
7.06.

4-methyl-4'-chlorophenylamine (7) Solid, Yield 85 %,ESI MS (m/z) = 218 (M+H), 'H
NMR (300 MHz; DMSO-ds) 84 : 2.33 (s, 3H), 5.59 (s, 1H), 6.98 (d, 2H, J = 8.5 Hz), 6.99 (d,
2H, J = 8.2 Hz), 7.11 (d, 2H, J = 8.1 Hz), 7.21 (d, 2H, J = 8.8 Hz). *C NMR (75 MHz;
DMSO-ds) 8¢ : 20.9, 118.2, 119.6, 125.0, 129.0, 130.2, 131.8, 140.1, 143.1. Analysis
calculated for : Cy3H1,CIN, C 71.72, H 5.56, Cl 16.29, N 6.43 Found : C 71.73, H 5.58, CI
16.2 N 6.46.

4-(4-methoxyphenyl)morpholine (8) Solid, Yield 85 %, ESI MS (m/z) = 194 (M+H), *H
NMR (300 MHz: DMSO-dg) 64 : 3.04 (t, 4H, J = 4.8 Hz), 3.77 (s, 3H), 3.86 (t, 4H, J = 4.8
Hz), 6.82-6.90 (m, 4H). **C NMR (75 MHz: DMSO-ds) 8¢ : 50.8, 55.5, 67.0, 114.4, 117.8,
145.6, 153.9. Analysis calculated for : C;;H15sNO,, C 68.37, H 7.82, N 7.25, Found : C 68.32,
H 7.86, N 7.29.

N-phenylimidazole (9) Solid, Yield 90 %, ESI MS (m/z) = 145 (M+H), *H NMR (300 MHz;
DMSO-dg) 8 : 7.14 (s, 1H), 7.37 (t, 1H, J = 7.2 Hz), 7.53 (t, 2H, J = 7.4 Hz), 7.67-7.78 (m,
3H), 8.3 (s, 1H). *C NMR (75 MHz; DMSO-ds) ¢ : 118.5, 121.5, 127.8, 130.1, 130.8,
135.7, 137.7. Analysis calculated for : CoHgN, C 74.98, H 5.59, N 19.43, Found: C 74.95, H
5.52, N 19.48.



1-p-Tolyl-1H-imidazole (10) Solid, Yield 88 %, ESI MS (m/z) = 159 (M+H), *H NMR (300
MHz; DMSO-dg) 8 : 2.34 (s, 3H), 7.06 (d, 3H, J = 7.4 Hz), 7.55 (d, 2H, J = 6.9 Hz), 7.70 (
s, 1H), 8.20 (s, 1H). *C NMR (75 MHz: DMSO-dg) 8¢ : 21.1, 118.4, 121.5, 130.2, 131.2,
135.1, 135.7, 137.6 Analysis calculated for : CyoH10N2, C 75.92, H 6.37, N 17.71; Found : C
75.97, H 6.36, N 17.66.

1-(4-1midazol-1-yl-phenyl)-ethanone (11) Solid, Yield 85 %, ESI MS (m/z) = 187 (M+H),
'H NMR (300 MHz; DMSO-dg) 8 : 2.68 (s, 3H), 7.23 (s, 1H), 7.95 (d, 2H, J = 8.8 Hz), 7.98
(s, 1H), 8.19 (d, 2H, J = 8.7 Hz), 8.48 (s, 1H). *C NMR (75 MHz; DMSO-dg) 8¢ : 26.7,
117.6, 120.5, 130.5, 131.8, 135.5, 136.1, 141.0, 196.8. Analysis calculated for : C13H;0N,0,
C 70.95,H5.41, N 15.04, Found : C 70.90, H 5.35, N 15.3.

4-(1H-imidazol-1-yl)benzonitrile (12) Solid, Yield 86 %, ESI MS (m/z) = 170 (M+H), H
NMR (300 MHz; DMSO-dg) 8y : 7.16 (s, 1H), 7.86 (d, 3H, J = 8.8 Hz), 8.00 (d, 2H, J = 8.3
Hz), 8.48 (s, 1H). 3C NMR (75 MHz; DMSO-dg) 8¢ : 110, 118.5, 119.1, 120.8, 131.0, 134.5,
136.5, 140.1 Analysis calculated for : C1oH7N3, C 70.99, H 4.17, N 24.84, Found : C 70.84, H
4.11, N 24.89.

1-(4-isocyanophenyl)-1H-benzo[d]imidazole (13)Solid, Yield 80 %, ESI MS (m/z) = 220
(M+H), *H NMR (300 MHz; DMSO-ds) &y : 7.31-7.36 (m, 2H), 7.68-7.79 (m, 2H), 7.90 (d,
2H, J = 8.8 Hz), 8.06 (d, 2H, J = 8.4 Hz), 8.65 (s, 1H). *C NMR (75 MHz; DMSO-dg) 8¢ :
110.4, 111.3, 118.6, 120.6, 123.5, 124.3, 124.5, 132.6, 134.7, 140.2, 143.6, 144.4 Analysis
calculated for : C14HgN3, C 76.70, H 4.14, N 19.17, Found : C 76.78, H 4.11, N 19.21.

1-phenyl-1H-benzo[d]imidazol-2-amine (14) Solid, Yield 83 %,ESI MS (m/z) = 210
(M+H), *H NMR (300 MHz; DMSO-dg) 8 : 5.34 (br, s, 2H), 6.94-7.06 (m, 2H), 7.09-7.19
(m, 1H), 7.42-7.51 (m, 1H), 7.59 (t, 2H, J = 7.6 Hz) **C NMR (75 MHz; DMSO-ds) & :
108.5, 116.4, 120.1, 122.3, 126.8, 128.9, 130.5, 135.6, 142.4, 153.4 Analysis calculated for :
Ci3H11N3, C 74.62, H 5.30, N 20.08, Found : C 74.65, H 5.39, N 20.16.

1-(4-chloro-3-(trifluoromethyl)phenyl)-1H-imidazole (15)Solid, Yield 84 %,ESI MS (m/z)
= 247 (M+H), *H NMR (300 MHz; DMSO-ds) 8y : 7.15 (s, 1H), 7.90 (m, 2H), 8.05 (m, 1H),
8.15 (d, 1H, J = 8.3 Hz), 8.42 (s, 1H). *C NMR (75 MHz; DMSO-dg) &¢ : 113.3, 118.2,



123.9, 129.6, 130.4, 131.2, 131.8, 133.2, 135.5, 136.2 Analysis calculated for : C19HgCIF3N,
C 48.70, H 2.45, N 11.36, Found : C 48.65, H 2.41, N 11.40.

N-(2-methyl-5-nitrophenyl)-4-(pyridin-3-yl)pyrimidin-2-amine (16)Solid, Yield 90 %,
ESI MS (m/z) = 308 (M+H), *H NMR (300 MHz; DMSO-dg) 8} : 2.43 (s, 3H), 7.54 (m, 3H),
7.90 (d, 1H, J=8.2 Hz), 8.48 (d, 1H, J=7.8 Hz), 8.63 (d, 1H, J= 5.4 Hz), 8.73 ( d, 1H, J=8.5
Hz), 8.82 ( d, 1H, J=2.2 Hz), 9.29 (d, 1H, J=1.6 Hz), 9.44 (s, IH); *C NMR (75 MHz;
DMSO-dg) o¢c : 159.4, 158.6, 147.2, 146.8, 144.4, 139.0, 137.7, 134.5, 132.1,131.0,125.6,
118.1, 115.5, 109.2, 29.6, 18.4. Analysis calculated for : C1sH13Ns0,, C 62.53, H 4.26, N
22.79, Found : C 62.49, H 4.22, N 22.65.
3-(4-Methyl-1H-imidazol-1-yl)-5-(trifluoromethyl)aniline (17)Solid, Yield 85 %, ESI MS
(m/z) = 242 (M+H), *H NMR (300 MHz; DMSO-dg) 84 : 2.15 (s, 3H), 5.91 (s, 2H), 6.84 (s,
1H), 6.94 (s, 1H), 6.98 (s, 1H), 7.35 (s, 1H), 8.12 (d, J = 1.2 Hz, 1H); *C NMR (75 MHz;
DMSO-dg) 6¢: 150.9, 138.5, 134.9, 131.3 (q, J = 38 Hz), 124.2 (q, J = 272 Hz), 114.2, 107.8,
103.4 (q, J = 4 Hz), 13.4. Analysis calculated for : C;1H10F3N3, C 54.77, H 4.18, N 17.42,
Found : C 54.69, H 4.22, N 17.35.

1-phenylpiperazine (18) Solid, Yield 82 %, ESI MS (m/z) = 163 (M+H), *H NMR (300
MHz; CDCl3) 6y : 2.42 - 2.46 (m, 4H), 2.92 - 2.94 (m, 4H), 6.83-6.98 (m, 3H), 7.23-7.38 (m,
2H); *C NMR (75 MHz; CDCls) 8¢ : 151.7, 128.9, 119.5, 115.8, 50.29, 46.1. Analysis
calculated for : C1oH14N5, C 74.03, H 8.70, N 17.27, Found : C 74.12, H 8.65, N 17.29.

Indolo[2,1-b]quinazoline-6,12-dione (19 )Solid, Yield 85 %, ESI MS (m/z) = 249 (M+H),
'H NMR (300 MHz; DMSO-dg) &y : 7.41 ( d, J= 7.58, 1H), 7.71-7.92 (m, 4H), 8.02 ( d,
J=8.12, 1H), 8.42 (d, J=7.8, 1H), 8.62 (d, J=8.12, 1H); *C NMR (75 MHz; DMSO-ds) 8¢ :
117.8, 121.9, 123.6, 125.3, 127.1, 127.5, 130.2, 130.5, 135.1, 138.2, 144.2, 146.3, 146.6,
158.0, 182.4. Analysis calculated for : Ci5HgN,O,, C 72.58, H 3.25, N 11.28, Found : C
72.52,H3.22, N 11.22.

1-(2-Aminophenyl)-2-(2-bromophenyl)ethanone (20 )Solid, Yield 75 %, ESI MS (m/z) =
291 (M+H), *H NMR (300 MHz; DMSO-dg) 8 : 4.46 (2H, s), 6.19 (2H, bs), 6.69-6.78 (2H,
m), 7.14-7.34 (4H, m), 7.62 (1H, d, J = 7.53), 7.87 (1H, d, J = 7.92); *C NMR (75 MHz;
DMSO-ds) oc : 46.3, 115.9, 117.3, 125.3, 127.5, 128.6, 131.0, 131.7, 132.6, 134.5, 135.4,
150.5, 198.3; Analysis calculated for : C14H12BrNO, C 57.95, H 4.17, N 4.83, Found : C
57.92,H4.12, N 4.81.



10,11-Dihydro-5H-dibenz[b,flazepin-10-one (21 )Solid, Yield 82 %, ESI MS (m/z) = 210
(M+H), 'H NMR (300 MHz; DMSO-dg) 8 : 3.83 (2H, s), 6.82 (1H, bs), 6.94 (1H, t, J =
7.53), 7.03-7.31 (5H, m), 7.41 (1H, d, J = 7.53), 8.04 (1H, d, J = 8.33); 1*C NMR (75 MHz;
DMSO-ds) oc : 49.4, 118.7, 119.2, 119.3, 124.0, 124.3, 124.9, 127.6, 129.9,130.6, 133.4,
141.3, 146.3, 189.8; Analysis calculated for : C14H;:NO, C 80.36, H 5.30, N 6.69, Found : C
80.29, H 5.29, N 6.62.

2-bromo-1H-indole (22) Solid, Yield 74 %, ESI MS (m/z) = 196 (M+H), 'H NMR (300
MHz; CDCls) 8y 8.05 (br s, 1H), 7.53 (d, J = 7.6 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 7.05-7.18
(m, 2H), 6.53 (s, 1H). *C NMR (75 MHz; CDCls) &¢ : 136.4, 128.7, 122.4, 120.6, 119.8,
110.3, 108.9, 104.8. Analysis calculated for : CgHgBrN, C 49.01, H 3.08, N 7.14, Found : C
49.15, H 3.15, N 7.10.

Methyl 2-bromo-1H-indole-6-carboxylate (23) Solid, Yield 72 %,ESI MS (m/z) = 254
(M+H), 'H NMR (300 MHz; CDCl3) 4 8.46 (br s, 1H), 8.08 (s, 1H), 7.85 (d, 8.4 Hz, 1H),
7.55 (d, J = 8.4 Hz, 1H), 6.59 (s, 1H), 3.94 (s, 3H). *C NMR (75 MHz; CDCls) 8¢ : 167.7,
135.6, 132.7, 124.0, 121.4, 119.2, 112.6, 105.4, 52.2. Analysis calculated for : C1oHgBrNO,,
C47.27,H3.17, N5.51, Found : C 47.31, H 3.12, N 5.49.

2,5-dibromo-1H-indole (24) Solid, Yield 70 %, ESI MS (m/z) = 274 (M+H), *H NMR (300
MHz; CDCl3) 6y = 7.45-7.61 (m, 4H), 7.39 (d, J = 6.8 Hz, 2H), 7.13-7.19 (m, 3H), 6.76 (s,
1H). *C NMR (75 MHz; CDCls) 8¢ : 138.3, 137.4, 129.2, 128.7, 128.5, 128.1, 122.4, 120.8,
119.6, 113.3, 110.5, 105.7. Analysis calculated for : CgHsBroN, C 34.95, H 1.83, N 5.09,
Found : C 34.91, H 1.87, N 5.11.

2-bromo-1-phenyl-1H-indole (25) Solid, Yield 70 %,ESI MS (m/z) = 272 (M+H), *H NMR
(300 MHz; CDCls) 8y = 7.45-7.61 (m, 4H), 7.39 (d, J = 6.8 Hz, 2H), 7.13-7.19 (m, 3H), 6.76
(s, 1H). *C NMR (75 MHz; CDCls) 8¢ : 138.3, 137.4, 129.2, 128.7, 128.5, 128.1, 122.4,
120.8, 119.6, 113.3, 110.5, 105.7. Analysis calculated for : C14H10BrN, C 61.79, H 3.70, N
5.15, Found : C 61.72, H 3.63, N 5.21.
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Current Data Parameters
NAME

20
EXPNO 920
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130915
Time 15.16
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 655
SOLVENT DMSO
NS 6
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 101
DwW 80.800 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

PL1 -1.00dB
SFO1 300.1318534 MHz

F2 - Processing parameters
Sl 32768

SF 300.1300000 MHz
wDw EM

8.5 8.0

T
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'H NMR spectra of 1-phenylpiperidine (2)

Current Data Parameters
NAME 28
EXPNO 910
PROCNO 1

F2 - Acquisition Parameter:
Date 20131228

Time 3.21
INSTRUM pect
PROBHD 5 mm QNP 1H/13
PULPROG __zgpg30

™ 6553

SOLVENT DMSO
NS 512

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 16

bw 27.733 usec
DE 6.00 usec
TE 1.5 K

D1

di1 000000 sec

======== CHANNEL f1 ===
Nuct 13C
P1 8.70 usec

L1

Pl -3.00 dB
SFO1 75.4752953 MHz

======== CHANNEL f2 ===
CPDPRG2 waliz16
Nucz 1H

T T T T T T T T T T T T T T T T
170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 ppm

C NMR spectra of 1-phenylpiperidine (2)
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Current Dala Parameters
NAME

9
EXPNO 910
PROCNO 1
F2 - Acquisition Parameler
Date_ 20131230
Ti 8.21

INSTRUM s|
PROBHD 5 mm P 1H/1:
PULPROG 2930

T 655

SOLVENT
NS

2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
A 2953587 sec
RG 114
bow 80.800 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1 ==:

P1 11.60 usec

-1.00dB
SFO1 300.1318534 MH:
F2 - Processing parameter
St 32768
SF 300.1300000 MHz
w no

WD!

SSB 0

LB 0.00 Hz
GB 0
PC 1.00

T T T T T
3.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25

L

20 15 ppm

'H NMR spectra of 2-Methoxydiphenylamine (3)

Current Data Parameters
NAME

EXPNO 910
PROCNO 1

F2 - Acquisition Parame
Date 20131210
Time

INSTRUM spect
PROBHD 5 mm QNP 1H
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 512

1231

DS 4
SWH 18028.846 Hz

FIDRES 0.275098
AQ 175818 sec
RG 14.2

bw 27.733 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11_ 0.03000000 sec
DELTA 1.89999996 s
TDO 1

=== CHANNEL f1 =
13C

8.70 usec
PL1 -3.00 dB
SFO1 75.4752953 MI

______ —— CHANNE! 2 -

T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40

¥C NMR spectra of 2-Methoxydiphenylamine (3)



ﬁunem Data Paramelers
EXFNO 810
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131213

Time 18.43
INSTRUM specl
PROBHD 5 mm QNP 1H/13
PULPROG 2930

SOLVENT DMSO
NS 16

DS 2
SWH 6188.119 Hz
S 0.094423

NUCH
P1 11,60 usee

PL1 -1.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters
32768

el
M
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'H NMR spectra of 4-(naphthalene-2-yl)morpholine (4)

Current Dala Paramelers
NAME

EXPNO 810
PROCNO 1

F2 - Acquisition Parameter:
Date 20131219

Time ¥

INST!

RUM spect
PROBHD 5 mm QNP 1H13
PULPROG __ zgpg30

TDO

SOLVENT DMSO

NS 512

SWH 18028.846 Hz
FIDRES 0.275088 Hz
AQ 1.8175818 sec
RG 16
ow 27.733 usec
DE 6.00 usec
TE 296.9 K
D1 2.00000000 sec
11 0.03000000 sec
DELTA 1 998
TDO 1
CHANNEL f1 ===
13C
8.70 usec

-3.00 dB
75.4752953 MHz

et

T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

*C NMR spectra of 4-(naphthalene-2-yl)morpholine (4)
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Current Data Parameters
NA

EXPNO 950
PROCNO 1

F2 - Acquisition Parameters
Date. 20130916

Time 16.05
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG

SOLVENT DMSO
NS 16

oS 2
SWH E188.119 Hz
FIDRES _ 0.084423 Hz
AQ 52953587 sec
RG 718

oW 80.800 usec
DE 6.00 usec

TE |
D1 100000000 sec
oo 1

.= CHANNEL 11 =:
1H

P1

11,60 usec
PL1 -1.00 dB

SFO1  300.1318534 MHz
F2 - Processing parameters
si 3271

SF_ 300.1300000 MHz
wow EM

ss8 0
LB 030 Hz
GB

PC 1.00

N L

T T T T T T T T T T T T T T T T T T T

85 8.0 75 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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'H NMR spectra of 4-methyldiphenylamine (5)

Current Dt Peremelers
NAME

EXPNO 920
PRCCHO 1

F2 - Acquisiion Parameters
Dale. 20130830
Time. RS

INSTRUM &
PROBHD_ 5 mm QNP 1H13

1 19048
SFO1 754752953 MHz

T T T T T T T T T T T T T
145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 ppm

C NMR spectra of 4-methyldiphenylamine (5)



Current Data Paramete
NAME

EXPNO 980
PROCNO 1
F2 - Acquisition Paran
Date_ 20131021
Time 13.45
INSTRUM spect

PULPROG zg30
6
SOLVENT DMS(
NS
DS 2
SWH 6188.119H
FIDRES 0.094423
AQ 5.2953587 s¢
RG 114
DW 80.800 use
DE 6.00 usec
TE 296.7 K
D1 1.00000000 s
TDO 1
== CHANNEL f-
1H
P1 11.60 usec

o

'H NMR spectra of 3-Methoxydiphenylamine (6)
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C NMR spectra of 3-Methoxydiphenylamine (6)



Current Data Paramelers
NAME

EXPNO 910
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131115

Time 19.44
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
SOLVENT DMSO
NS 16

Ds 2

SWH 6188.119 Hz

FIDRES 0.094423 Hz
AQ 5.2915&567 sec

P1 11.60 usec
PL1 -1.00 dB

SFO1 300.1318534 MHz

F2 - Procesting parameters

Sl 327

SF 3001300000 MHz
wow no

SSB. 0

LB 0.00 Hz

GB 0

PC 1.00

A J -

A
T T T T T T T T T T T T T T T T T
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 ppm
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'H NMR spectra of 4-chloro-N-p-tolylaniline (7)

Current Data Parameters.
NAM

910
PROCNO 1
F2 - Acquisition Paramet
Date_ 20131118
Time .
INSTRUM 1
PROBHD 5 mm QNP 1H/
PULPROG __ zgpg3l

SWH 18028.846 Hx
FIDRES  D.275088 Hz

AQ 1.8175818 sec
RG 12.7
ow 27.733 usec
DE 6.00 usec
TE 300.0
D1 2.00000000 sec
d11 0.03000000 sec
DELTA  1.89999998 s¢
Al 1

===== CHANNEL f1 =:
NUG1 13C
P1 B.70 usec

PL!\ -?.M

- ‘ ‘ " TN | N M PP

T T T T T T
150 140 130 120 110 100 90 80 70 60 50 a0 30 20 10 ppm

*C NMR spectra of 4-chloro-N-p-tolylaniline (7)



Current Dala Parameter:
NAME
EXPNO 950
PROCNO 1
F2 - Acquisition Parame
Date_ 20131125
Time 1147
INSTRUM spect
PROBHD 5 mm QNP 1t
PULPROG 2930
bl 65536
SOLVENT DMSO
NS 16
2
SWH 6188.119 Hz
FIDRES _ 0.094423 H
AQ 5.2953587 sec
RG 228
oW 80.800 usec
DE 6.00 usec
TE 296.3
D1 1.00000000 sec
TDO 1
‘CHANNEL 1
1H
11.60 usec
-1.00
T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 85 8.0 75 7.0 6.5 6.0 5.5 5.0 45 40 35 25 20 ppm

3.0
|"|
=
-

'H NMR spectra of 4-(4-methoxyphenyl)morpholine (8)

Current Data Parameters
NAME

EXPNO 920
PROCNO 1

F2 - Acquisition Parameter:
Date_ 20131111

Time 3.

INSTRUM _ spect
PROBHD 5 mm GNP 1HH3
PULPROG ___zgpgad

536
SOLVENT DMSO
NS 512

SWH 18028.846 Hz
FIDRES  0.275098 Hz
AQ 18175818 sec
RG 2.7

ow 27.733 usec
DE 6.00

TE 300.0K

D1 2.00000000 sec
d 03000000 sec

CHANNEL f ===
13C
8.70 usec
-3.00 dB
75.4752953 MHz
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®C NMR spectra of 4-(4-methoxyphenyl)morpholine (8)



Current Deta Parameters.
NAME
EXPNO 940
PROCNO 1
F2 - Acquisition Paramet
Date_ 20131224
Time 2057
INSTRUM E
PROBHD 5 mm QNP 1H/
PULPROG 2q30
0 65536
SOLVENT DMSO
NS 8

0
SWH 6168.119 Hz
FIDRES 0.084423 Hz
AQ 5.2953587 sec
RG 4
DW 80.800 usec
DE 6.00 usec
TE 300.0 K
o1 1.00000000 sec

1

= CHANNEL 1 =
Nuct 1H
P1 11,60 usec
PL1 -1.00 dB
SFOT 3001318534 Mi
A
T T T T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 ppm
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'H NMR spectra of 1-phenyl-1H-imidazole (9)

Current Data Parameters
NAME

EXPNO 910

PROCNO 1

F2 - Acquisition Parameter:

Date 20131222

Time 11.18

INSTRUM spect

PROBHD 5 mm QNP 1H13

_IFgLPHOG zgpg30

SOLVENT DMSO

NS 512

SWH 8028.846 Hz

FIDRES 0.275098 Hz

AQ 1.8175818 sec

RG 768

bow 27.733 usec

DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec

di1 0.03000000 sec

DELTA 1.89999998 sec
Do 1

CHANNEL f1
13C

T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20

*C NMR spectra of 1-phenyl-1H-imidazole (9)



Current Data Parameters
NAM|

F2 - Acquisition Parameters
Date_ 20131202

Time 19.20
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930

B5536
SOLVENT DMsO
NS 8

o

H 6188.119 Hz
FIDRES 0.094423
AQ 5.2953587 sec
RG 128
Dw 80.800 usec
DE 6.00 usec
TE 295.4 K
D1 1.00000000 sec
TDo 1

CHANNEL f1
1H

11,80 usee

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

8 B

'H NMR spectra of 1-p-tolyl-1H-imidazole (10)

Current Data Parameters
NAM

E
EXPNO 940
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130702

Time 13.28
INSTRUM spect

PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT DMSO
NS 512

DS 4

SWH 18028.846 Hz

FIDRES 0.275098 Hz

AQ 1.8175818 sec

RG 9

DW 27.733 usec

DE 6.00 usec

T 297.7 K

D1 2.00000000 sec
11 000000 sec

d 0.03!
DELTA 1.89999998 sec
TDO 1

PL1 -3.00 dB
SFO1 75.4752953 MHz

== == CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
et st | N
T T T T T T T T T T T T T T T
150 140 130 120 110 100 El 80 70 80 50 40 30 20 ppm

*C NMR spectra of 1-p-tolyl-1H-imidazole (10)
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'H NMR spectra of 1-(4-(1H-imidazol-1-yl)phenyl)ethanone (11)

Current Dala Paramelers.
NAME

EXPNO 940
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130702

Time 1
INSTRUM ect
PROBHD 5 mm QNP 1H/13
Pl zé;pgau
SOLVENT DMSO
NS 512

DS

SWH 18028.846 Hz
FIDRES  0.275088 Hz
AQ 1.8175818 sec
RG 9

ow 27.733 usec
DE 6.00 usec
TE 297.7 K

D1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

s=s====== CHANNEL {1 =====
NUC1 13C
P1 8.70 usec
PL1 -3.00 dB
SFO1 75.4752953 MHz
======== CHANNEL {2 =====
CPDPRG2 wallz16
NUC2 1H
PCPD2 80.00 usec
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20 10 ppm

®C NMR spectra of 1-(4-(1H-imidazol-1-yl)phenyl)ethanone (11)
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'H NMR spectra of 1-(4-isocyanophenyl)-1H-imidazole (12)

Current Data Paramelers
HNAME

EXPNO 940
PROCNO 1

F2 - Acquisition Parameters
Date 20130702

Time 13.28
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULP| 2gpg30

0 65536
SOLVENT DMSC

NS 512

DS 4
SWH 18028.846 Hz

FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 9

ow 27.733 usec
DE 6.00 usac.

m

E 297.7K
D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

== CHANNEL 11 ======

13C

P 8.70 usec
PL1 ~3.00 dB
SFO1 75.4752953 MHz

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

1H
80.00 usec

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

®C NMR spectra of 1-(4-isocyanophenyl)-1H-imidazole (12)



Current Data Parameters
NAI

EXPNO 910
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131223

Time 8.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

hi] 65536

SOLVENT DMSO
NS 8

[
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec

SFO1  400.1629712 MHz

1H
12.35 usec
F2 - Processing parameters
si

SF 400.1605000 MHz
Wi EM

SSB 0
LB 0.30 Hz
GB a
PC 1.00

L

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 ppm

e

'H NMR spectra of 1-(4-isocyanophenyl)-1H-benzo[d]imidazole (13)

Current Data Parameters
AP

EXPNO 820
PROCHO. 1

F2 - Acguisition Parameters
Daie. 20131224

Tims: a7
INSTRUM tf

PROBHD & mm GNP 1H13
PULPROG | 250530

75ATE2083 MHz

mmmmmann GHANNEL 12 sxsssuss

CPDPRG2 215
NUCz H

Perb2 80.60 usae
PLz ~1.00dE

PLIZ 17.08 6B
PLis 21700 o8,
PLIW 1802081871 W
PLIZW 023479781 W
PLIGW 003477496 W
SFOZ  300.1317005 MHz

F2 - Proceasing parameters

TEAGT7A90 MHz
E

T T T T T
160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 ppm

®C NMR spectra of 1-(4-isocyanophenyl)-1H-benzo[d]imidazole (13)



Current Data Paramelers
NAME

EXPNO 970
PROCNO 1

F2 - Acquisilion Parameters
Date 20131209

Time 2

INSTRUM 58:::1
PROBHD 5 mm QNP 1H13
PULPROG 2930

0 65536
SOLVENT oMso

NS 8

DS 0
SWH 6188.119 Hz
FIDRES 0.084423 Hz

AQ 5.2953587 sec
RG 322

oW 80.800 usec
DE 15.00 usec
TE 300.0 K

D1 1.00000000 sec
ToO 1
======== CHANNEL f1 ========
Nuc1 1H

P1 10.00 usec
PL1 -1,00dB

PLIW 15.02081871 W
SFO1 300.1318534 MHz

F2 - Processing paramelers
SF 300.1300000 MHz
WOW EM

SSB 0
LB 0.30Hz
GB 0
PC 1.00

A L S

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 4.5 4.0 35 3.0 25 2.0 15 1.0 ppm

G T T

'H NMR spectra of 1-phenyl-1H-benzo[d]imidazol-2-amine (14)

Current Dats Paramatars

EXPNO o0
PROCNO 1
F2 -~ Acquisition Parametars
e, 20191224
Time. 1847
INSTRUM
PROBHD 5 mm GNP 1H/13
PULPROG
1 65531
SOLVENT DMSO

a2

001312005 MHz

£2- Procossing oarametors

T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

*C NMR spectra of 1-phenyl-1H-benzo[d]imidazol-2-amine (14)



Current Dalz Parametars
NAME

EXPHO. 10
PROCHO 1

F2 - Acquisition Parsmeters.
Dole_ 20131208

Time 0.00
INSTRUM ct
PROBHD. § mm GNP 1H13
PUILPROG 2030

Al 65536
SOLVENT Dmso
NS s

0
WH 8188119 He

FIDAES _ 0.084423Hz

2Q 52953587 sec

AG 322

ow 80800 usec

DE 15.00 usec

TE 300.0K

o1 100000000 sec

oo 1

=s=mzzzs CHANNEL 11 mmsmmmas

HUGH 1H

Pl 10,00 usee

PLY 1.00

F2 - Processing parsmetsrs
i Tl

SF - 300.1300000 MHz

wow EW

S5B ]

LE 030 Hz

=] []

FC 109

T
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T
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T
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'H NMR spectra of 1-(4-chloro-3-(trifluoromethyl)phenyl)-1H-imidazole (15)
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¥C NMR spectra of 1-(4-chloro-3-(trifluoromethyl)phenyl)-1H-imidazole (15)



Current Data Parameters
NAME 3

EXPNO |10
PROCNO 1

F2- uisition Parame
nanefm 20140117
Time 15.55
INSTRUM spect
PROBHD 5 mm QNP 1H
PULPROG zg30

i) 65536
SOLVENT DMsO
NS 16

DS 2

SWH 6188.119 Hz

FIDRES 0.094423 Hz
AQ 5.2953587 sec
256

RG

ow 80.800 usec
DE 6.00 usec
TE 238.3 K

D1 1.00000000 sec
TDO

======== CHANNEL f1 =
Nuct 1

P1 11.60 usec
PL1 ~1.00 dB

SFO1 3001318534 M

F2 - Processing parame!

L ho

T r T T T T T U T T T T T T T T T T T T
10.0 9.5 9.0 85 8.0 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 ppm

dH S B

'H NMR spectra of N-(2-methyl-5-nitrophenyl)-4-(pyridin-3-yl)pyrimidin-2-amine (16)

Current Data Parameters
NAME i

EXPNO 810
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140107

Time 4.01

INSTRUM spect

PROBHD 5mm QNP 1H13
PULPROG zgpg30

T
SOLVENT DMSO
NS 512

Ds 0

SWH 18028.846 Hz

FIDRES 0.275098 Hz

AQ 1.8175818 sec
2050

Dw 27.733 usec

DE 15.00 usec

TE 673.2K

D1 2.00000000 sec

D11 0.03000000 sec

TDI 1

======== CHANNEL 1 ========

NUC1 13C

P1 8.15 usec

PL -3.00
PLIW 55.13059616 W
SFO1 75.4752953 MHz

=== CHANNEL {2 =
G2 waliz16

c

» sl

T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 0 80 70 60 50 40 30 20 10 ppm

*C NMR spectra of N-(2-methyl-5-nitrophenyl)-4-(pyridin-3-yl)pyrimidin-2-amine (16)



Current Data Parameters
NAME 3

F2 - Acquisition Parameter
Date 20140114
14.48

Time 4
INSTRUM t
PROBHD 5 mm QNP 1H/1:
PULPROG 2930
T0 65536
SOLVENT DMSO
NS 8

0
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 203
bW 80.800 usec
DE 6.00 usec
TE 673.2K
D1 1.00000000 sec
Too 1
======== CHANNEL 11 ===
NuC1 1H
P1 11.60 usec
PL1 -1.00 dB

SFO1 300.1318534 MH2

F2 - Processing parameler
768

si
SF 3001300000 MHz
i EM
ssB 0
i8 030 Hz
GB o
PC 1.00 J}L\
r T T T T T T T T T T T T T T T T T T
85 8.0 7.5 7.0 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 05 0.0 ppm

& T de

'H NMR spectra of 3-(4-Methyl-1H-imidazol-1-yl)-5-(trifluoromethylaniline (17)

Current Data Parameters
NAME 12

EXPHO

PROCHO 1

F2 - Acquisition Parameters
Date_ 20140212

Time 223

INSTRUM Gt
PROBHD. § mm PABEO BB/
PULPROG ___2gpg30

SoLvenT | Diso
]

SWH 24038451 Hz
FIDRES  0.366798 Hz
Q 1363

A 1488 sec.
R .45

D! 20.800 usec
DE 650 usec
TE 300.0 K

b1 2,00000000 sec

D11 003000000 sec
00 1

CHANNEL 11
00.6304993 M
13C

9.00 usec.
61.09999847 W
======== CHANNEL f2 =======
SFO2  400.1621006 MHz

Hucz H

CPDPRG2  waltzis

PCPD2 90.00 usec

PLW2  13.10000038 W

PLW12  0.25705000 W

PLW13  0.21630898 W

F2 - Processing parameters
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*C NMR spectra of 3-(4-Methyl-1H-imidazol-1-yl)-5-(trifluoromethyl)aniline (17)
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H NMR spectra of 1-phenylpiperazine (18)
Current Data Paramelers
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*C NMR spectra of 1-phenylpiperazine (18)



Current Data Paramaters
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EXPNO 820
PROCNO 1

F2 - Acquisition Parameter
Date_ 20131028
Time 18.53
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PROBHD 5 mm QNP 1H/
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2
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AQ 587 sec
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'H NMR spectra of Indolo[2,1-b]quinazoline-6,12-dione (19)

Current Data Parameters
NAME 32

EXPNO 910
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F2 - Acquisition Parameters
Date_ 20140107

Time 14.01
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SOLVENT DMSO
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*C NMR spectra of Indolo[2,1-b]quinazoline-6,12-dione (19)
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'H NMR spectra of 1-(2-Aminophenyl)-2-(2-bromophenyl)ethanone (20)
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Current Data Parameters
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F2 - Acquisition Parameters
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¥C NMR spectra of 1-(2-Aminophenyl)-2-(2-bromophenyl)ethanone (20)



Current Data Parameters
NAME 1h

EXPNO 940
PROCNO 1

F2 - Acquisition Parameter
Date_ 20140114
Time 17.48
INSTRUM spect
PROBHD 5 mm QNP 1H/
PULPROG 2930

TD 65536
SOLVENT DMSO
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'H NMR spectra of 10,11-Dihydro-5H-dibenz[b,flazepin-10-one (21)

Current Data Parameters
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®C NMR spectra of 10,11-Dihydro-5H-dibenz[b,f]lazepin-10-one (21)



Curreni Data Paramelers
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'H NMR spectra of 2-bromo-1H-indole (22)
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*C NMR spectra of 2-bromo-1H-indole (22)
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Current Data Parameters
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'H NMR spectra of Methyl 2-bromo-1H-indole-6-carboxylate (23)
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®C NMR spectra of Methyl 2-bromo-1H-indole-6-carboxylate (23)



Gurrent Data Parameters
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'H NMR spectra of 2,5-dibromo-1H-indole (24)
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*C NMR spectra of 2,5-dibromo-1H-indole (24)



Current Data Parameters
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'H NMR spectra of 2-bromo-1-phenyl-1H-indole (25)
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*C NMR spectra of 2-bromo-1-phenyl-1H-indole (25)






