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Supplementary data:

Fig. S1. The mass spectrum of 2,6-dimethylpyridinium trinitromethanide {[2,6-DMPyH]C(NO,);} as a novel

nano molten salt catalyst
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Fig. S2. The mass spectrum of 2,6-dimethylpyridinium trinitromethanide {[2,6-DMPyH]C(NO,);} as a novel

nano molten salt catalyst
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Fig. S3. The thermal gravimetry (TG) analysis of {[2,6-DMPyH]C(NO,);} as a nanostructure molten salt
catalyst
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Fig. S4. The derivative thermal gravimetry (DTG) analysis of {[2,6-DMPyH]C(NO,);} as a nanostructure
molten salt catalyst
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Fig. SS5. Proposed mechanism for the synthesis of 1,2,4,5-tetrasubstituted imidazole derivatives in the presence
of {[2,6-DMPyH]C(NO,);} as a nanostructure MS
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Fig. S6. Reusability of nanostructure MS catalyst in 6 minutes (using benzil) and 8 minutes (using benzoin)
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Fig. S7. The IR spectrum of 2,6-dimethylpyridinium trinitromethanide {[2,6-DMPyH]C(NO,);} as a novel nano
molten salt catalyst after recycling
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Fig. S8. The 'H NMR spectrum of 2,6-dimethylpyridinium trinitromethanide {[2,6-DMPyH]C(NO,);} as a
novel nano molten salt catalyst after recycling
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Fig. S9. The '3C NMR spectrum of 2,6-dimethylpyridinium trinitromethanide {[2,6-DMPyH]C(NO,);} as a
novel nano molten salt catalyst after recycling
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Fig. S10. The scanning electron microscopy (SEM) (a and b) and transmission electron microscopy (TEM) (c
and d) of 2,6-dimethylpyridinium trinitromethanide {[2,6-DMPyH]C(NO,);} as a novel nano molten salt

catalyst after recycling

Fig. S11. The IR spectrum of 2-(4-nitrophenyl)-4,5-diphenyl-1-p-tolyl-1H-imidazole (Table 4, entry 1)

Anzlyst
PerwinEimer Spectrum Wersion 10.01.00
Saturday, Decempar 27, 2014 11:03 Al

Date

J ¥
ik
|
i
| |
H i $40.440m-
LE 1598.1‘3&’\31 I i]:-.ad.s%-nqq
[=]
92 J ! !
i | a20l38cm-1 534.08cm-1
| !
a0+ J| "
88 % 854.160m-1
g6 1605.036m-1
1 1338.360m-1
85 ; ; . : R _ .
4000 3500 3000 2500 2000 1500 1000 500400
cm-1 :

tsi 4

12



Fig. S12. The 'H NMR spectrum of 2-(4-nitrophenyl)-4,5-diphenyl-1-p-tolyl-1 H-imidazole (Table 4, entry 1)
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Fig. S13. The 'H NMR spectrum of 2-(4-nitrophenyl)-4,5-diphenyl-1-p-tolyl-1 H-imidazole (Table 4, entry 1)
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Fig. S14. The '3C NMR spectrum of 2-(4-nitrophenyl)-4,5-diphenyl-1-p-tolyl-1 H-imidazole (Table 4, entry 1)
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Fig. S15. The '3C NMR spectrum of 2-(4-nitrophenyl)-4,5-diphenyl-1-p-tolyl-1 H-imidazole (Table 4, entry 1)
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Fig. S16. The IR spectrum of 1-(4-chlorophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4, entry
2)
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Fig. S17. The 'H NMR spectrum of 1-(4-chlorophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 2)
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Fig. S18. The 'H NMR spectrum of 1-(4-chlorophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 2)
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Fig. S19. The '3C NMR spectrum of 1-(4-chlorophenyl)-2-(4-nitrophenyl)-4,5-diphenyl- 1 H-imidazole (Table 4,
entry 2)
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Fig. S20. The '*C NMR spectrum of 21-(4-chlorophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1 H-imidazole (Table
4, entry 2)
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Fig. S21. The mass spectrum of 1-(4-chlorophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 2)
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Fig. S22. The IR spectrum of 1-(4-bromophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4, entry

3)
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Fig. S23. The '"H NMR spectrum of 1-(4-bromophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 3)
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Fig. S24. The '"H NMR spectrum of 1-(4-bromophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 3)
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Fig. S25. The *C NMR spectrum of 1-(4-bromophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 3)
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Fig. S26. The *C NMR spectrum of 1-(4-bromophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 3)
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Fig. S27. The mass spectrum of 1-(4-bromophenyl)-2-(4-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 3)
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Fig. S28. The IR spectrum of 2-(4-chlorophenyl)-4,5-diphenyl-1-p-tolyl-1H-imidazole (Table 4, entry 4)
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Fig. S29. The 'H NMR spectrum of 2-(4-chlorophenyl)-4,5-diphenyl-1-p-tolyl-1 H-imidazole (Table 4, entry 4)
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Fig. S30. The 'H NMR spectrum of 2-(4-chlorophenyl)-4,5-diphenyl-1-p-tolyl-1 H-imidazole (Table 4, entry 4)
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Fig. S31. The '3C NMR spectrum of 2-(4-chlorophenyl)-4,5-diphenyl-1-p-tolyl-1 H-imidazole (Table 4, entry 4)
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Fig. S32. The '3C NMR spectrum of 2-(4-chlorophenyl)-4,5-diphenyl-1-p-tolyl-1 H-imidazole (Table 4, entry 4)
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Fig. S33. The IR spectrum of 1,2-bis(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table 4, entry 5)
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Fig. S34. The 'H NMR spectrum of 1,2-bis(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table 4, entry 5)
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Fig. S35. The 'H NMR spectrum of 1,2-bis(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table 4, entry 5)
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Fig. S36. The '3C NMR spectrum of 1,2-bis(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table 4, entry 5)
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Fig. S37. The '3C NMR spectrum of 1,2-bis(4-chlorophenyl)-4,5-diphenyl-1 H-imidazole (Table 4, entry 5)
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Fig. S38. The IR spectrum of 1-(4-bromophenyl)-2-(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table 4, entry
6)
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Fig. S39. The 'H NMR spectrum of 1-(4-bromophenyl)-2-(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table
4, entry 6)
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Fig. S40. The 'H NMR spectrum of 1-(4-bromophenyl)-2-(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table
4, entry 6)
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Fig. S41. The '3C NMR spectrum of 1-(4-bromophenyl)-2-(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table
4, entry 6)
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Fig. S42. The '3C NMR spectrum of 1-(4-bromophenyl)-2-(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table

4, entry 6)
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Fig. S43. The mass spectrum of 1-(4-bromophenyl)-2-(4-chlorophenyl)-4,5-diphenyl-1H-imidazole (Table 4,

entry 6)

Abundance

4
13000 3

12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000JNL
0

50

75

m/z-->

102

100

123

155

150

Scan 88

178

205

200

(0.923 min):
295
313
244 62
226
250 300

38

30000568.D

339

369 431

350 4

11 I 482




Fig. S44. The IR spectrum of 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 7)
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Fig. S45. The 'H NMR spectrum of 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 7)
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Fig. S46. The 'H NMR spectrum of 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 7)
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Fig. S47. The 3C NMR spectrum of 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 7)
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Fig. S48. The 3C NMR spectrum of 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 7)

Cl
NN
NS
N

Cl Cl
o~ o~ < ~ =3 =3 NS ~ ™ o
8= 3 5 g 28 g §8 =8 3
8% 8 g ¥ g8 8 &3 88 EE
VA | | 1] \/

v .;I. i -4]1!_;.1:7". "l. rr: 'J bl
155 150 145 140 135 130 125 120 ,me

Fig. S49. The mass spectrum of 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole (Table
4, entry 7)
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Fig. S50. The IR spectrum of 1-(4-bromophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 8)
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Fig. S51. The 'H NMR spectrum of 1-(4-bromophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 8)
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Fig. S52. The 'H NMR spectrum of 1-(4-bromophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 8)
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Fig. S53. The 3C NMR spectrum of 1-(4-bromophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 8)
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Fig. S54. The 3C NMR spectrum of 1-(4-bromophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 8)
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Fig. S55. The mass spectrum of 1-(4-bromophenyl)-2-(2,4-dichlorophenyl)-4,5-diphenyl-1H-imidazole (Table
4, entry 8)
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Fig. S56. The IR spectrum of 1-(4-chlorophenyl)-4,5-diphenyl-2-p-tolyl-1H-imidazole (Table 4, entry 9)
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Fig. S57. The 'H NMR spectrum of 1-(4-chlorophenyl)-4,5-diphenyl-2-p-tolyl-1 H-imidazole (Table 4, entry 9)
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Fig. S58. The 'H NMR spectrum of 1-(4-chlorophenyl)-4,5-diphenyl-2-p-tolyl-1 H-imidazole (Table 4, entry 9)

wape TSE7 1M
EXPNO

2z
PROCNO 7
Date_ 20141129
Time 808
INSTRUM spect
PROBHD 5 mm PABSO B8-
PULPROG g
™ 22768

/N SOLVENT cociz

NS &8
03 o
SwH 6008.615 Hz

/ FIDRES _ D.183390 Hz
N AQ 2.7283477 sec
RG 203
ow 82.200 ussc
DE 6.50 usec
TE 2940 K
o1 6.600G00G0 see
TOO 1

Cl

8 2393 583
N N
BIT BIG 8.5 8!4 3!3 5‘2 3.‘1 8‘0 7.‘9 7‘8 7‘7 TIG 7|5 7|4 7.3 I ppm
5 ¥ sl
o o ™™

50



Fig. S59. The '3C NMR spectrum of 1-(4-chlorophenyl)-4,5-diphenyl-2-p-tolyl-1 H-imidazole (Table 4, entry 9)
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Fig. S60. The '3C NMR spectrum of 1-(4-chlorophenyl)-4,5-diphenyl-2-p-tolyl-1H-imidazole (Table 4, entry 9)
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Fig. S61. The IR spectrum of 1-(4-bromophenyl)-4,5-diphenyl-2-p-tolyl-1H-imidazole (Table 4, entry 10)

Analyst
Date

%T

AL
= | [ Yo
85 I il i | |
| N / :} i 1084 68cme1 | |
] 1165.64cm-1 ?|1€.41r,ﬂ'|-T

I
|

80'} 1068.06cm-1
i "

75 Br 1622.56em-1 1000

~
=

536.94(:::1-1

£34,53cm-1 |

T e e o = Soato
cm-1

isi 16-2

52



Fig. S62. The '"H NMR spectrum of 1-(4-bromophenyl)-4,5-diphenyl-2-p-tolyl-1H-imidazole (Table 4, entry 10)
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Fig. S63. The 'H NMR spectrum of 1-(4-bromophenyl)-4,5-diphenyl-2-p-tolyl-1H-imidazole (Table 4, entry 10)
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Fig. S64. The '3C NMR spectrum of 1-(4-bromophenyl)-4,5-diphenyl-2-p-tolyl-1H-imidazole (Table 4, entry
10)
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Fig. S65. The '3C NMR spectrum of 1-(4-bromophenyl)-4,5-diphenyl-2-p-tolyl-1H-imidazole (Table 4, entry
10)
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Fig. S66. The mass spectrum of 1-(4-bromophenyl)-4,5-diphenyl-2-p-tolyl-1H-imidazole (Table 4, entry 10)
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Fig. S67. The IR spectrum of 1-(4-bromophenyl)-2-(4-methoxyphenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 11)
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Fig. S68. The 'H NMR spectrum of 1-(4-bromophenyl)-2-(4-methoxyphenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 11)
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Fig. S69. The 'H NMR spectrum of 1-(4-bromophenyl)-2-(4-methoxyphenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 11)
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Fig. S70. The 3C NMR spectrum of 1-(4-bromophenyl)-2-(4-methoxyphenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 11)
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Fig. S71. The 3C NMR spectrum of 1-(4-bromophenyl)-2-(4-methoxyphenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 11)
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Fig. S72. The mass spectrum of 1-(4-bromophenyl)-2-(4-methoxyphenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 11)
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Fig. S73. The IR spectrum of 1-(4-bromophenyl)-2-(4-chloro-3-nitrophenyl)-4,5-diphenyl-1H-imidazole (Table

4, entry 12)
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Fig. S74. The 'H NMR spectrum of 1-(4-bromophenyl)-2-(4-chloro-3-nitrophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 12)

LHEOLOYI -~ IOMOM TSN NG ~
EONKRRBLYCORobneynonYonN =
SiYSSSoRENRaRANER SRR K NaveE  TSK19  iH
BB BB BENNNN NN NNNNNNNN - e T

FROCHO 1
Data_ 20141129
Time 10.58

INSTRUM spect
PROBHD 5§ mm PABBO BE-
PULPROG 27
™

Br SOLVENT cociz
NS g
DS o
SWH 6009.615 Hz
FIORES 0183399 Hz
AQ 2.7283477 sec
RG 203
ow 83 200 usec
DE 6.50 usec
TE K

HANNEL f1 ====
TH

NO

2 13.50 usec
1 0.0048
BLIW  17.30348872 W
SFOT  400.1328000 MHz

32768
SF 400.1300000 MMz
EM

Cl & 4

L8 030 Hz
G8 [
PC 1.00

14 13 12 11 10 9 8 6 5 4 3 2 1 ppm

63



Fig. S75. The 'H NMR spectrum of 1-(4-bromophenyl)-2-(4-chloro-3-nitrophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 12)
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Fig. S76. The '*C NMR spectrum of 1-(4-bromophenyl)-2-(4-chloro-3-nitrophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 12)
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Fig. S77. The '*C NMR spectrum of 1-(4-bromophenyl)-2-(4-chloro-3-nitrophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 12)
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Fig. S78. The mass spectrum of 1-(4-bromophenyl)-2-(4-chloro-3-nitrophenyl)-4,5-diphenyl-1H-imidazole
(Table 4, entry 12)
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Fig. S79. The IR spectrum of 2-(biphenyl-4-yl)-1-(4-bromophenyl)-4,5-diphenyl-1H-imidazole (Table 4, entry
13)
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Fig. S80. The '"H NMR spectrum of 2-(biphenyl-4-yl)-1-(4-bromophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 13)
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Fig. S81. The '"H NMR spectrum of 2-(biphenyl-4-yl)-1-(4-bromophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 13)
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Fig. $82. The *C NMR spectrum of 2-(biphenyl-4-yl)-1-(4-bromophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 13)
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Fig. S83. The *C NMR spectrum of 2-(biphenyl-4-yl)-1-(4-bromophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 13)
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Fig. S84. The mass spectrum of 2-(biphenyl-4-yl)-1-(4-bromophenyl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 13)
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Fig. S85. The IR spectrum of 1-(4-bromophenyl)-2-(naphthalen-2-yl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 14)
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Fig. S86. The '"H NMR spectrum of 1-(4-bromophenyl)-2-(naphthalen-2-yl)-4,5-diphenyl-1H-imidazole (Table

4, entry 14)

Br

1.594

73

1

0 ppm

nNAmE  TSL21  1H
G 2

EXPNO 8
FROCN! 1
Date_ 20141126

T 847
INSTRUM spact
PROBHD 5 mm PABSO 88-
PULPROG 27

hee]

SOLVENT cocia
NS

DS 0

SwH 6009.615 Hz
FIDRES 0183209 Hz
AQ 27263477 sac
RG 203

ow 82.200 usec
DE 6.50 usec
TE 2945 K

o7 600000000 sac
oo l

CHANNEL f1 ==
H
1250 usec
0.00 o

PLIW  11.30348873 W

SFOT  400.1328009 MHz
si 32768
sF 4001300000 MHz
WOW EM
38 4
L8 0.30 Hz
G5 a
PC 1.00



Fig. S87. The '"H NMR spectrum of 1-(4-bromophenyl)-2-(naphthalen-2-yl)-4,5-diphenyl-1H-imidazole (Table
4, entry 14)
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Fig. S88. The '3C NMR spectrum of 1-(4-bromophenyl)-2-(naphthalen-2-yl)-4,5-diphenyl-1H-imidazole (Table
4, entry 14)
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Fig. S89. The '3C NMR spectrum of 1-(4-bromophenyl)-2-(naphthalen-2-yl)-4,5-diphenyl-1H-imidazole (Table
4, entry 14)
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Fig. S90. The mass spectrum of 1-(4-bromophenyl)-2-(naphthalen-2-yl)-4,5-diphenyl-1H-imidazole (Table 4,
entry 14)
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