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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 Ika 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,O
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
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.
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TEM images before the reaction (d) After the 5 run

EDX image of fresh catalyst, and (f) EDX image of catalyst after 5™ run.



General procedure for the Arylamidation of simple amides

The Arylation of amides was carried out in a round bottomed flask. In a typical experiment, a
mixture of bromobenzene (1 mmol), benzamide (1.5 mmol), Cul NPs (1.5 mol%) and K,CO3
(1.5 equ.) were dissolved in 10 mL of ethylene glycol / 2-propanol (1:5) and stirred for the 5
hours at 70 °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 benzimidazole derivatives in one-pot.

The amidation reaction was carried out in a round bottomed flask. In a typical experiment, a
mixture of 2-bromo-N-methylaniline (1 mmol), benzamide (1.5 mmol), Cul NPs (1.5 mol%)
and K,CO3 (1.5 equ.) were dissolved in 10 mL of ethylene glycol / 2-propanol (1:5) and
stirred for the 5 hours at 70 °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,SQO,4). The solvent was evaporated in vacuo, the crude
products were purified by silica column chromatography using EtOAc / hexane solvent

system.

General procedure for the Quinazolinone derivatives in one-pot.

In a typical experiment, a mixture of 2-bromobenzamide (1 mmol), benzamide (1.5 mmol),
Cul NPs (1.5 mol%) and K,CO3 (1.5 equ.) were dissolved in 10 mL of ethylene glycol / 2-
propanol (1:5) and and stirred for the 5 hours at 70 °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:

N-Phenylbenzamide (1): Yield 85%; mp 64-66 °C; ESI MS (m/z) = 198 (M+H)*. 'H NMR
(300 MHz, CDCl5): & 7.90 (s, 1H), 7.86 (d, J = 7.3, 2H), 7.64 (d, J = 8.8 Hz, 2H), 7.53 (t, J =
8.0 Hz, 1H), 7.46 (t, J = 6.4 Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.16 (t, J = 6.4 Hz, 1H). *C
NMR (75 MHz, CDCls): & 166.1, 138.2, 135.3, 132.1, 129.4, 129.1, 127.3, 124.9, 120.6.

Analysis calculated for C13H;:NO: C, 79.16; H, 5.62. Found: C, 79.08; H, 5.52.

4-chloro-N-phenylbenzamide (2): Yield 84%; mp 193-195 °C; ESI MS (m/z) = 232
(M+H)*. *H NMR (300 MHz, CDCls): 6 7.83 (d, J = 8.4 Hz, 2H), 7.76 (s, 1H), 7.63 (d, J =
8.2 Hz, 2H), 7.48 (d, J = 8.4 Hz, 2H), 7.39 (t, J = 7.8 Hz, 2H), 7.17 (t, J = 7.4 Hz, 1H). ©°C
NMR (75 MHz, CDCl3): 6 164.8, 138.2, 137.6, 133.3, 129.2, 129.1, 128.5, 124.8, 120.2.

Analysis calculated for C13H;0CINO: C, 67.39; H, 4.35. Found: C, 67.29; H, 4.32.

4-methoxy-N-phenylbenzamide (3): Yield 83%; mp 172-174 °C; ESI MS (m/z) = 228
(M+H)". *H NMR (400 MHz, CDCl5): § 7.86 (d, J = 8.4 Hz, 2H), 7.73 (br, 1H), 7.62 (dd, J =
8.8 Hz, 1.2 Hz, 2H), 7.37 (t, J = 8.8 Hz, 2H), 7.15 (t, J = 7.6 Hz, 1H), 6.98 (d, J = 8.4 Hz,
2H), 3.88 (s, 3H). **C NMR (75 MHz, CDCl,): 5 164.9, 161.9, 139.4, 129.6, 128.5, 127.0,
123.4, 120.3, 113.6, 55.4. Analysis calculated for C14H13NO2: C, 73.99; H, 5.77. Found: C,

73.81; H, 5.72.

N-Thiophen-3-yl-benzamide (4): Yield 82%; mp 145-147 °C; ESI MS (m/z) = 204
(M+H)*. 'H NMR (300 MHz, CDCls): & 8.35 (br s, 1H), 7.86 (dd, J = 1.2, 8.1 Hz, 2H), 7.73

(dd, J = 1.2, 3.0 Hz, 1H), 7.55-7.43 (m, 3H), 7.26 (dd, J = 3.3, 4.8 Hz, 1H), 7.15 (dd, J = 1.5,



5.4 Hz, 1H). **C NMR (75 MHz, CDCl): § 165.4, 135.8, 134.6, 132.0, 129.0, 127.3, 124.9,

121.5, 110.9. Analysis calculated for C1;HgNOS: C, 65.00; H, 4.46. Found: C, 64.91; H, 4.41.

1-Phenylpyrrolidin-2-one (5): Yield 80%: mp 85-86 °C; ESI MS (m/z) =162 (M+H)*. *H
NMR (400 MHz, CDCl5): & 7.62 (d, J = 8.8 Hz, 2H), 7.38 (t, J = 8.4 Hz, 2H), 7.13 (t, J = 8.4
Hz, 1H), 3.87 (t, J = 7.2 Hz, 2H), 2.63 (t, J = 7.6 Hz, 2H), 2.14-2.19 (m, 2H). *C NMR (75
MHz, CDCly): & 174.0, 139.3, 128.6, 124.2, 119.7, 48.5, 32.6, 17.7. Analysis calculated for

C10H11NO: C, 74.51; H, 6.88. Found: C, 74.49; H, 6.81.

4-Hydroxy-N-phenylbenzamide (6) : Yield 82%: mp 207-208 °C; ESI MS (m/z) = 214
(M+H)". *H NMR (400 MHz, CDCls): & 10.06 (s, 1H), 9.95 (br, 1H), 7.84 (d, J = 8.8 Hz,
2H), 7.74 (dd, J = 8.8 Hz, 1.2 Hz, 2H), 7.31 (t, J = 8.0 Hz, 2H), 7.04 (t, J = 7.6 Hz, 1H), 6.84
(d, J = 8.4 Hz, 2H). *C NMR (100 MHz, CDCls): & 165.1, 160.5, 139.5, 129.7, 128.5, 125.5,
123.3, 120.3, 114.9. Analysis calculated for C13H11NO,: C, 73.23; H, 5.20. Found: C, 73.09;

H, 5.11.

1-methyl-2-phenyl-1H-benzo[d]imidazole (7) : Yield 76%; mp 91-93 °C; ESI MS (m/z) =
209 (M+H)+. 'H NMR (300 MHz, CDCl5): & 7.87-7.85 (m, 1 H), 7.81-7.79 (m, 2 H), 7.59-
7.55 (m, 3 H), 7.44-7.42 (m, 1 H), 7.38-7.32 (m, 2 H), 3.90 (s, 3 H). **C NMR (50 MHz,
CDCls): & 31.7, 109.6, 119.9, 122.5, 122.8, 128.7, 129.5, 129.7, 130.3, 136.6, 143.0, 153.8.

Analysis calculated for C14H12N2: C, 80.74; H, 5.81. Found: C, 80.69; H, 5.70.

1-methyl-2-p-tolyl-1H-benzo[d]imidazole (8) : Yield 78%; mp 127-129 °C; ESI MS (m/z)
=223 (M+H)*."H NMR (300 MHz, DMSO-ds): & 7.86-7.83 (m, 1 H), 7.69 (d, 2 H, J = 8 Hz),

7.43-7.41 (m, 1 H), 7.37-7.33 (m, 4 H), 3.89 (5,3 H), 2.47 (s, 3 H). *C NMR (75 MHz,



CDCly): 6 21.5, 31.7, 109.6, 119.7, 122.4, 122.6, 127.3, 129.3, 129.4, 136.6, 139.8, 143.0,

154.0. Analysis calculated for C;15H14N5: C, 81.05; H, 6.35. Found: C, 81.00; H, 6.29.

2-(4-methoxyphenyl)-1-methyl-1H-benzo[d]imidazole (9): Yield 80%; mp 118-120 °C;
ESI MS (m/z) = 239 (M+H)*. 'H NMR (400MHz, CDCl5): § 7.84-7.82 (m, 1 H), 7.74 (d, 2
H, J = 8.8 Hz), 7.42-7.39 (m, 1 H), 7.34-7.32 (m, 2 H), 7.07 (d, 2 H, J = 8.8 Hz), 3.91 (s, 3
H), 3.88 (s, 3 H). **C NMR (75 MHz, CDCls): & 31.7, 55.4, 109.5, 114.2, 119.6, 122.3, 122.5,
122.6, 130.9, 136.6, 143.0, 153.8, 160.8. Analysis calculated for C15H14N20O: C, 75.61; H,

5.92. Found: C, 75.50; H, 5.76.

1-Methyl-2-(o-tolyl)-1H-benzo[d]imidazole (10): Yield 79%; mp 135-137 °C; ESI MS
(m/z) = 223 (M+H)*. 'H NMR (300 MHz, DMSO-dg): & 7.85-7.81 (m, 1H), 7.44-7.38 (m,
3H), 7.36-7.29 (m, 4H), 3.62 (s, 3H), 2.27 (s, 3H). *C NMR (75 MHz, CDCl3): & 153.9,
143.1, 138.1, 135.7, 130.5, 130.4, 130.1, 130.0, 125.9, 122.7, 122.3, 120.0, 109.6, 30.7, 19.8.

Analysis calculated for C15sH14N2: C, 81.05; H, 6.35. Found: C, 80.92; H, 6.29.

2-(4-Chlorophenyl)benzimidazole (11): 76% yield; mp 303-305 °C; ESI MS (m/z) = 229
(M+H)*. *H NMR (300 MHz, CDCls): & 8.07-8.03 (m, 2H), 7.62-7.57 (m, 2H), 7.55-7.51 (m,
2H), 7.29-7.25 (m, 2H). *C NMR (75 MHz, CDCls): & 152.2, 137.3, 130.3, 129.7, 129.3,

124.2, 115.3. Analysis calculated for C13H9CIN,: C, 68.28; H, 3.97. Found: C, 68.09; H, 3.88.

2-(2-Chlorophenyl)benzimidazole (12): 74% yield; mp 234-236 °C; ESI MS (m/z) = 229
(M+H)*. 'H NMR (300 MHz, CDCls): & 7.84-7.80 (m, 1H), 7.68-7.42 (m, 5H), 7.32-7.26 (m,

2H). *C NMR (75 MHz, CDCl5): & 151.2, 139.9, 134.0, 133.2, 132.6, 131.6, 131.1, 128.5,



124,19, 124.07, 116.2. Analysis calculated for C13HgCIN,: C, 68.28; H, 3.97. Found: C,

68.11; H, 3.85

2-Phenylquinazolin-4(3H)-one (13) : Yield 81%; mp 234-236 °C; ESI MS (m/z) = 223
(M+H)*. *H NMR (300 MHz, DMSO-dg): & 7.50-7.60 (m, 4H), 7.73-7.86 (m, 2H), 8.15-8.20
(m, 3H), 12.52 (s, 1H). *C NMR (75 MHz, DMSO-dg): & 121.4, 126.3, 127.0, 127.8, 128.2,
129.0, 131.8, 133.1, 135.0, 149.1, 152.8, 162.8. Analysis calculated for C14H10N,O: C, 75.66;

H, 4.54. Found: C, 75.52; H, 4.42.

2-(4-chlorophenyl)quinazolin-4(3H)-one (14): Yield 75%; mp 299-301 °C; ESI MS (m/z)
= 257 (M+H)". 'H NMR (300 MHz, DMSO-dg): 6 7.51 (t, J = 7.0 Hz, 1H), 7.61 (d, J = 8.6
Hz, 2H), 7.73 (d, J = 8.0 Hz, 1H), 7.82-7.87 (m, 1H), 8.14-8.22 (m, 3H), 12.55 (s, 1H). **C
NMR (75 MHz, DMSO-dg): 6 121.0, 125.9, 126.7, 127.5, 128.7, 129.6, 131.5, 134.6, 136.3,
148.4, 151.3, 162.1. Analysis calculated for C14HgCIN,O: C, 65.51; H, 3.53. Found: C, 65.42;

H, 3.42.

2-(4-Methoxyphenyl)quinazolin-4(3H)-one (15): Yield 76%; mp 247-249 °C; ESI MS
(m/z) = 253 (M+H)". 'H NMR (300 MHz, DMSO-ds): & 3.85 (s, 3H), 7.07 (d, J = 8.8 Hz,
2H), 7.46 (t, J= 7.05 Hz, 1H), 7.69 (d, J = 7.95 Hz, 1H), 7.79 (t, J = 6.93 Hz, 1H), 8.12-8.21
(m, 3H), 12.38 (s, 1H). *C NMR (75 MHz, DMSO-dg): & 55.5, 114.0, 120.6, 124.4, 125.9,
126.2, 126.8, 129.6, 134.6, 148.4, 152.1, 162.0, 162.3. Analysis calculated for Ci5H1,N205:

C, 71.42; H, 4.79. Found: C, 71.29; H, 4.62.

2-(Pyridin-3-yl)quinazolin-4(3H)-one (16): Yield 72%; mp 275-277 °C; ESI MS (m/z) =

224 (M+H)*. *H NMR (300 MHz, DMSO-dg): § 7.55 (t, J = 7.5 Hz, 1H), 7.71-7.90 (m, 4H),



8.17 (d, J = 7.6 Hz, 1H), 8.63 (d, J = 7.8 Hz, 1H), 8.82-8.84 (m, 1H), 9.35 (s, 1H). *C NMR
(75 MHz, DMSO-dg): & 121.1, 123.5, 125.9, 127.0, 127.6, 128.7, 134.7, 135.3, 148.5, 148.7,
150.7, 151.8, 162.1. Analysis calculated for C;3HgN3O: C, 69.95; H, 4.06.Found: C, 69.80; H,

3.96.

2,3-Diphenylquinazolin-4(3H)-one (17): Yield 76%; mp 157-159 °C; ESI MS (m/z) = 283
(M+H)*. 'H NMR (400 MHz, CDCl5): § 8.37 (d, J = 7.6 Hz, 1H), 7.82-7.29 (m, 2H), 7.56-
7.52 (m, 1H), 7.34-7.21 (m, 8H), 7.16 (d, J = 7.2 Hz, 2H). *C NMR (75 MHz, CDCls): &
162.41, 155.34, 147.62, 137.79, 135.57, 134.88, 129.43, 129.24, 129.11, 128.55, 128.12,
127.88, 127.42, 127.35, 121.09. Analysis calculated for C,0H14N,0: C, 80.52; H, 4.73.Found:

C, 80.39; H, 4.63.

2-Phenyl-3-p-tolylquinazolin-4(3H)-one (18) : 78% yield; mp 165-167 °C; ESI MS (m/z)
= 313 (M+H)". 'H NMR (400 MHz, CDCls): & 8.36 (d, J = 8.0 Hz, 1H), 7.81-7.78 (m, 2H),
7.54-7.51 (m, 1H), 7.35 (d, J = 7.2 Hz, 2H), 7.24-7.20 (m, 3H), 7.11 (d, J = 8.0 Hz, 2H), 7.03
(d, J = 8.0 Hz, 2H), 2.30 (s, 3H). *C NMR (75 MHz, CDCls): & 162.55, 155.51, 147.64,
138.49, 135.70, 135.10, 134.79, 129.79, 129.36, 129.11, 128.87, 128.11, 127.83, 127.34,
121.10, 21.30. Analysis calculated for C,;H16N,O: C, 80.75; H, 5.16.Found: C, 80.72; H,

5.03.
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13C NMR spectra of 1-Phenylpyrrolidin-2-one (5)



Current Data Parameters
EXPNO 940
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140321

Time 17.27
INSTRUM ect
PROBHD 5 mm PABBO BB/
PULPROG 2930
bl 65536
SOLVENT coci3
NS 8

DS

SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec

P1 12.85 usec
PLW1  13.10000038 W

F2 - Processing parameters

SF 400.1605000 MHz
w EM

SSB

LB

GB 0

PC 1.00

0.30 Hz

) -

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
110 105 100 95 90 8.

5 80 75 70 65 60 55 50 45 40 35 30 25 20 10 05 00 -05 -1.0 ppm
Slo =lol |o||e||e | |©f
ol ol ol b ™|
1 -
H NMR spectra of 4-Hydroxy-N-phenylbenzamide (6)
Current Data Parameters
NAME 44
EXPNO 20
PROCNO 1
F2 - Acquisition Parameter
Date_ 20140326
Time 333
INSTRUM sgacl
PROBHD 5 mm PABBO BE
PULPROG pa30
T 65!
SOLVENT CcDCI3
NS 5'1,2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
A 1.3631488 sec
RG
ow 20.800 usec
DE 6.50 usec
TE .|
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== == CHANNEL f1 ===
SFO1 1006304993 MHz
NUC1 13C
P1 9.00 usec
PLW1 61.09999847 W
======== CHANNEL 2 ===
SFO2 400.1621006 MHz
Nuc2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630899 W
2 - Processini rameter:
1 32733'”
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

3C NMR spectra of 4-Hydroxy-N-phenylbenzamide (6)
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BoNo oo
FROHO |
£2 - Acquiation Paramater
Duie 20130018
T TS
paTR.

PROBID. 5 mes PABBO B0
POLPROG
0 sos
sowvenr * Coca
k3 .
o3 H
s s
Fores 'S aenio v
AT saamra
ha W
oW s200ume
4 455 e
300K
O 150000050 sec
oo T
s CHANNEL 1 2oz
o1 a2 twe
W
» 1238 vaae
Pwr  1dsamsew
2. Process
5 o}
S 4o teosice e
Viow (]
8 o
by 30m
o o
e ™
w &

T T T
100 95 9.0 8.
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EEECE
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'H NMR spectra of 1-methyl-2-phenyl-1H-benzo[d]imidazole (7)

U N | —

Current Data Parameters

ME

PNO 10
PROCNO 1
F2 - Acquisition Paramelers
mmfuq 20140121
Time 10

INSTRUM spect
:ﬁEPE;.D’BE mm m&!c#
1 oss3g "

55!
SOLVENT cDci3
NS 512

DS 4

SWI 11990.407 Hz

FIDRES 0.182959 Hz

AQ 7329011 sec

RG 35.9

ow 41.700 usec

DE 6.00

TE 0.0K

o1 2. sec

d11 10.03000000 sec

DELTA 189999998 sec
ICREST  0.00000000 sec

MCWRK 001500000 sec

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

NUC1 13C

P1 6.30 usec

PL1 —6.00 dB

SFO1 50.3277608 MHz

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

CPDPRG2 wialtz16

Nuc2 1H

PCPD2 100.00 usec

PL2 -4.00 dB

PL12 18.00 dB

PL13 22 00 dB

SFO2  200.1308005 MHz

;iz - Processiny meters.

8F 50.3227542 MHz

WDW EM

SSB a

LB 3.00 Hz

GB [

PC 1.40

T
180 170 160 150 140 130

T
120

T
110

T
100

3C NMR spectra of 1-methyl-2-phenyl-1H-benzo[d]imidazole (7)
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'H NMR spectra of 1-methyl-2-p-tolyl-1H-benzo[d]imidazole (8)

Curren! Data Parameters
NA B13

EXPNO 10
PROCNO 1
F2 - Acqulsition Parsmeters
Date_ 20140221
Time 1030
INSTRUM spect
PROBHD 5 mm Dual 13¢/
PuLPROG pa30
SOLVENT CcDCI3
NS 512
4
S\ 1990.407 Hz
FIDRES  0.182959 Hz
AQ 1sec
RG 359
bW 41.700 usec
DE 6.00 usec
TE 00K
o1 2.00000000 sec
d11_ 003000000 sec
DELTA  1.80995098 sec
CREST  0.00000000 sec
MCWRK  0.01500000 sec
======z= CHANNEL 11 z===z===
HU 13C
P 6.30 usec
PL1 6,00 dB
SFO1 503277608 MHz
======= CHANNEL 12 =======c
CroPRoz  wainis
PCPD2 100.00 usee
~2.00 dB
PL12 18.00 dB
.00
SFO2  200.1308005 MHz

F2 - Processing parameters
sl 3:
SF 50.3227542 MHz
oW EM
SSB 0
LB 3.00 Hz
140

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

MWM Y PR —— W
o'W b it el bl e AL

3C NMR spectra of 1-methyl-2-p-tolyl-1H-benzo[d]imidazole (8)



EXPNO o

7 - Asquistian Par

Dae 20130918

Tima 1684

s

PROGHD_§ men PABBO BB/
530

™ s

SOLVENT  cocn

ws [

o3 o

Swn  yetsams

FORES  oiismiahe

a0 3samrm,

"o 11428

ow 52,000 usse.

3 850 uses

T 30O K

] 20500000 swe

oo 1

zzzmzms CHAMNEL 1 s=zzee

| 400.1839713 M
wuct H
" 235 uses

'H NMR spectra of 2-(4-methoxyphenyl)-1-methyl-1H-benzo[d]imidazole (9)

Current Data Parameters
NAME 12

EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20140329

Time 18.31
INSTRUM spect
PROBHD 5 mm QNP 1H/13

PULPROG 2gpg30
D 65536
SOLVENT cDCi3

NS 512

DS

SWH 8.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 11.3

bW 27.733 usec
DE 6.00 usec

TE 299.9 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL 1 =====
NuC1 13C

P1 8.70 usec

PL1 -3.00 dB
SFO1 75.4752953 MHz
======== CHANNEL 2 =====
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 -1.00dB
PL12 17.00 dB

PL13 21.00 dB
SFO2 300.1312005 MHz

T
120

T
110

T
100

ppm

3C NMR spectra of 2-(4-methoxyphenyl)-1-methyl-1H-benzo[d]imidazole (9)



Current Dala Parameters
NAME 1h

EXPNO 70
PROCNO 1

F2 - Acquisition Parameters
Date 20140424

Time 17.02
INSTRUM E

PROBHD 5 mm QNP 1HA3
PULPROG zg30

65536
SOLVENT coci3
NS 8

S 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 203
DW 80,800 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDOo 1
======== CHANNEL {1 ====
NUC1 1H
P1 11.60 usec

PL1 -1.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters
1 32768

SF 300.1300000 MHz
wbDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
k Jk \
10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 50 4.5 4.0 35 3.0 25 20 1.5 ppm
g (3 g g

'H NMR spectra of 1-Methyl-2-(o-tolyl)-1H-benzo[d]imidazole (10)

Curent Data Parameters
NAME EL

EXPNO 0
PROCNO 1

F2 - Acquisition Parameters
Dai 20140021

10.30
INSTRUM 3]
PROBHD 5 mm Dual 13C/
PULPROG 30
i B55:
SOLVENT cociz
NS 512

4

F2 - Processing parameters.
si 32785

& wiraws
‘Wow EM
SSB o
Le 3.00 Hz
GB [)
PC 140
180 170 160 150 140 130 120 110 100 90 a0 70 50 40 30 20 10 o ppm

13C NMR spectra of 1-Methyl-2-(o-tolyl)-1H-benzo[d]imidazole (10)



A _ J.

T
10,0 9.5 9.0 85 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5

B (e

'H NMR spectra of 2-(4-Chlorophenyl)benzimidazole (11)
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3C NMR spectra of 2-(4-Chlorophenyl)benzimidazole (11)
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'H NMR spectra of 2-(2-Chlorophenyl)benzimidazole (12)

iz
sec
113
mmmmmm
OE 600 usec
TE 299K
0 sec
g 003000000 sec
DELTA  1.8999998 sec
™0 1
CHANNEL f1 ====
NUCT 13C
4] 870 usec
LI 300 dB
SFO1 754752953 MHz
=====—z CHANNEL f2 ===
CPOPRGZ  waltzé
NUC2 1H
PCPD2 8000
PL2 -1.00d8
LIz 17.00 di
PLI3 2100

— T -

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 920 80 60 50 40 30 20 10 o ppm

3C NMR spectra of 2-(2-Chlorophenyl)benzimidazole (12)



Current Dats Parameters
NAME Akb-2

PHO 10
PROCHO 1

F2 - Acquisition Parameters
Date_ 20140202

Time 15.39
INSTRUM g
PROBHD. & mm BNP 1H/13

SOLVENT oMSO

DS 2

SWH £188.119 Hz

FIDRES 0.094423 Hz.

AQ 52053587 sec
11

== CHANNEL 1 ==:

1160 usee

PL1 -1.00 4B

SFO1  300.1318534 MHz

F2 - Processing rameters
L

8F 300.1300000 MHz
WDW EM
S5B
L8 0.30 Hz
GB []
A J
T T T T T T 4 T T T T T T T
13 12 11 10 9 8 & 6 5 4 3 2 1 0 ppm
S = 17l
- ol el =+

'H NMR spectra of 2-Phenylquinazolin-4(3H)-one (13)

Current Dala Paramelers
NAME 7

EXPNO 10
PROCNO 1"

F2 - Acquisition Paramete
Date_ 20140207
Time 12.23
INSTRUM

spect
PROBHD 5 mm Dual 13C/
PULPROG zgpg3on

TD 6!
SOLVENT DMSO
NS 512

Ds

SWH 11990.407 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 71.8

Dw 41.700 usec
DE 6.00 usec
TE 0.0

D1 2.00000000 sec

d11 0.03000000 sec

DELTA 1.89999998 sec
MCREST 10.00000000 s¢
MCWRK 0.01500000 s¢

= CHANNEL f1 ==:
13C
6.30 usec

PL1 -6.00 dB
50.3277608 MHz

T T T T T T T T T T T T T T T T T T T T
130 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

3C NMR spectra of 2-Phenylquinazolin-4(3H)-one (13)



Currenl Dala Parsmelers
NAME 23

EXPNO 40
PROCNO 1

F2 - Acquisilion Parameters
Date 20130810

Time 11.03
INSTRUM spect
PROBHD 5 mm QNP 1H13
PULPROG 7930

T
SOLVENT DMsO
NS 8

a
SWH 6188.119 Hz
FIDRES 0.084423 Hz
AQ 5,2953587 sec
RG 161
ow 80,800 usec
DE 6.00 usec

239.3 K
] 1.00000000 sec
TDO 1

======= CHANNEL f{ ======

11,80 ugeo

5.00

-

3.02

'H NMR spectra of 2-(4-chlorophenyl)quinazolin-4(3H)-one (14)

Current Dats Parametars
NAME 29
EXPNO 40
PROCNO 1
F2 - Acquisition Parameters
Due 201

5

Time
INSTRUM  spect
PHOBHD 5 mm Dual 13C/
PULPROG

™ 553
SOLVENT DMSO
NS 512

b8

SWH 11990407

FIDRES _ 0.182969 He

AQ 27329011 sac
8058

ow 41,700 usee
DE 800 usec
TE 9K

DI 20000000 sec
411 0.03000000 sec

DEL 1 sec
MCREST  0.00000000 sec
MCWRK

0.01500009 sec

6.30 usec
5,00 6B
503277608 MH2

2200 6B
8FO2 2001303005 MHz
F2 - Processing parameters.
st 50

SF 503227542 MMz
wow [

ssB 9
LB 3.00 Hz
=)
140
|
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR spectra of 2-(4-chlorophenyl)quinazolin-4(3H)-one (14)



Current Date Parameters
NAME i

%
FROCHD t
F2 - Acauisiion Pararoelers
Din 013050
e

1
FROBHD. 6 mm BAE 1H13
RLPROG 25
™ essat
SOLvENT  DMSO
NS "
be
S e
Fones _“oossas
46" 53Rt see
oW #0800 usec
bE 500 usee
&
DI 100000000 sec
o T

o emee CHANNEL 1 s
) ™

P TS usec

Bli Cimgs

SO0 st
2 - Processing oersmeters
.

S 300 aoc000 M
Wow W

=55 o

s o3tH:
= a

e 110

T T
14 13 12 1o 10 9 8 7 6 5 4 3 2 1 0 ppm

I L E

'H NMR spectra of 2-(4-Methoxyphenyl)quinazolin-4(3H)-one (15)

Gurrent Data Parameters.
NAME 18

EXPNO 10
FROCNO 1
F2 - Isition Parameters
Date ™ e 0ngs
Time 1834
INSTRUM spect
PROBHD_ 5 mm GNP 1H/13
PULPROG
D 8553
SOLVENT DMSO
NS s12
DS 4
SWH 18028848 Hz
FIDRES 0275088 Hz
AQ B175618 sec
RG 113
oW 27 733 usec
DE 6.00 usac
TE 2578 K
D1 200000000
anl 0.03000000 sec
DELTA 189999998 sec
oo 1
= CHANNEL f1 ====
13C
8.70 uses
PL1 -a
SFO1  75.4752953 MHz
e GHANNEL [2 moms
CPDPRGZ  walizIB
NUC2 1M
PCRD2 80 00 usee
L2 -1.00d8
PLI2 17.00 4B

PLI3 21.00dB
SFO2 3001312008 MHz

£2 - Processing parameters
si 32768

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9% 8O 0 60 50 40 30 20 10 0 ppm

3C NMR spectra of 2-(4-Methoxyphenyl)quinazolin-4(3H)-one (15)



Current Date Parameters
HAME 37 °
EXENO 70
PROCNO 1

F2 — Acquisition Parameters
Daste_ | 20130424

Time 17.02
INSTRUM  spect
PROBHD_ 5 mm QNP 1H13
PULPROG 7530

o 65538
SOLVENT DMSO
HS 8

DS 2

SWH ©6188,119 Hz
FIDRES. .0

Ag 5.2953587 sec
RG 203

bW

DE 6.00 usec
TE 300.0 K

D1 100000000 sec

mmm s CHANNEL 11 mmmmn
HUG1

48 1,80 usea

SFO1 3001318534 MHZ
F2 - Processing parameters
SF 300.1300000 MHZ
wow Em

SSB a
iy 030z
cs 3
PC 1.00
e Il LJ U A
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 ] 2 1 ppm
E L
- e ol ledl =

'H NMR spectra of 2-(Pyridin-4-yl)quinazolin-4(3H)-one (16)

Current Data Parameters.
HAME 37
EXPNO 100
PROCNO 1

F2 - Acquisition Parameters
Date. 20130504

Time 14.47
INSTRUM c1
PROBHD 5 mm QNP 1H13
PULPROG _ zgpg3n

0 855
SOLVENT DMSO
NS 271

1
27.733 usec

DE 6.00 usec
TE 283.9 K
D1 2.00000000 sec
dan 0.03000000 sec
DELTA  1.89 sec

1
...... CHANMNEL 11 sms=
HUG1 13C
P1 8,70 usec
PL1 -3.00 dB
SFO1  75.4752953 MHz

= CHANNEL 12 ===ee

waltz16

TH

B0.0D usee
PL2 -1,00 aB
PL12 17.00 dB

Ll N -

T
180

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

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

3C NMR spectra of 2-(Pyridin-4-yl)quinazolin-4(3H)-one (16)
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EXPNO

PROCNO 1

F2 - Acqs

Date_ 20140310
Time 18.03
INSTRI

PROBHD 5 mm PABBO BB/
PULPROG

T 65536
SOLVENT coci
NS 8

oS o

SWH 9615.385 Hx
FIDRES 0.146719 Mz
AQ

RG 12957

ow 52.000 usec
DE 6.50 usec
TE 3000 K

o1 vec.
TOO 1

sussssss CHANNEL 11 ssesssss
SFO1 m,uf'nnz Mz

1 1
P 12.88 usec
PLWY 13.10000038 W
g = Processl ameters
400.1605000 MHz

EM

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

T T
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'H NMR spectra of 2,3-Diphenylquinazolin-4(3H)-one (17)

Current Dala Paramelers
HAME 3¢

EXPNO %

PROCNO 1

F2 - Aequisiion Paramelers

Omie_ 20140304

Time e

WETAUM 5

PROBHD 5 ma GNP 11413

PULPROG L

) 68538

SOLVENT _ coca

NS 512

05 ]
18028.845 Hz

FIDRES 0275088

AQ LEI7S1O sec

RG 16

o 2773300

oE 5.00 usec

TE 2989 K

DI 200000000 sec

i1 000000000 see

DELT 1 80999993 sec

™0 1

=====z CHANNEL M s==s=ms=

NUGH 13C

P

PLL

wsec
3,00 6B
SFOI 754752953 MHz

R
Cronan a1
Hucz2 H
PCPD2 80,00 usec
4 e Vit MWJLM e U

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

13C NMR spectra of 2,3-Diphenylquinazolin-4(3H)-one (17)

Pppm



Current Data Parameters
] m
EXPNC 10
PROCNO 1

F2 - Acquisition Paramelers
Date_ 20140422

Time. 17.02
INSTRUM ig:ﬂ
PROBHD 5 mm GNP 1H/13
PULPROG 930

T 85538
SOLVENT coc
a

NS

DS

51 6188.119 Hz
FIDRES 0.094423
AQ 53567 sec
R 203

DW 80.800 usec
DE 6.00 usac
TE 300.0 K

D1 1.00000000 sec
T 1
======== CHANNEL {1 ====
Nuc1 H

P1 11.60 usec

PL1 ~1.00 dB

SFO1  300.1318534 MHz

F2 - Pracessing parameters

sl

SF_ 300.1300000 MHz
EM

WDW
SSB o
LB 0.30Hz
GB [
PC 1.00
A
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 ppm

8 fiflses 8

'H NMR spectra of 2-Phenyl-3-p-tolylquinazolin-4(3H)-one (18)

Gurreni Data Paramn
NAME 30

EXPNO 140
PROCNO 1

F2 - Acquisition Par
Date_ 2014051

Time 18.32
INSTRUM spet
PROBHD 5mm QN
PULPR zap:
™ 655:
SOLVENT co¢
NS 512
DS

SWH 180
FIDRES 0.2750¢
AQ 1.8175818
RG 22,

ow 27.733 L
DE B8.00 us:
TE 673.2 K
o1 2.00000000
di '0.0300000¢
DELTA  1.89999%
D0 1
===——-= GHANNEL
NUG1 13C
P1 B.70 usa
PL1 ~3.00 di

SFO1 75.47529¢

T T 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 90 80 70 60 50 40 30 20 10 (1] ppm

3C NMR spectra of 2-Phenyl-3-p-tolylquinazolin-4(3H)-one (18)






