Supporting Information

Reusable Nano- Zirconia- Catalyzed Synthesis of Benzimidazoles and Their Antibacterial and

Antifungal Activities
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| Current Data Par,
NAME YON-3 2
EXPNO
PROCNO 1
Acquisition Parameters
20190420
15.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg
- ar S
T ET—y ! 1 T T T T [ 1 1
12 11 10 9 8 7 6 5 4 3 2 1 ppm

2-(2-iodo-3, 5-dimethoxyphenyl)-1H-benzimidazole (3j)




M AN MOS0 INNS WO o
- O WINANODAMNIN=HNOTOOAN ~
N T TSTTmmmm e NN~ ~
L S L T e S e e e o S S T ~m

— 12,724
7:558
7:527

Current Data Parameters

NAME YON-1 19042019
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180419
Time 17.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg
™ 65536
SOLVENT CDC13
NS 64
DS 0
6009.615 Hz
0.091699 Hz
5.4525952 sec
(3
83.200 usec
6.50 usec
298.2 K

1.50000000 sec
1

14.40 ec
11.00000000 W

| F2 - Processing parameters
SI 65536
SF 400.1300000 MHz
| WOW EM
SSB ]
LB 0.30 Hz
GcB 0
pC 1.00
A T T 1 1 T T T T T I
12 1 10 9 8 7 6 5 4 3 2 ppm
2-(2-bromo-3 4-dimethoxyphenyl)-1H-benzimid az ole(3i):
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| ] Current Data Parameters
- == S NAME YON-2 31032019
EXPNO 21
PROCNO 1
¥2 - Acgquisition Parameters
Date 20190331
Time 17.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg
TD 65536
SOLVENT CDC13
NE 64
DE 0
| SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 79.76
W 83.200 usec
DE 6.50 usec
TE 298.2 K
n 1.50000000 sec
™0 1
CHANNEL f£1
7 I 400.1328009 Mz
NUC1 1H
Pl 14.40 usec
PLWL 11.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300000 MHz
WOW EM
1 e T SSB 0
LB 0.30 Hz
'l GB 0
4 PC 1.00
) L
S o T T T T T SR T T T T
12 1 10 9 8 g 6 5 4 3 2 ppm

2-Phenyl-1H-benzimidazole (3a):
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rrent Data Parameters
r NAME  YCN-5 25032019
EXPNO 25
PROCNO 1
F2 - Acguisition Parameters
Date 20190325
Time 9.30
INSTRUM spact
PROBHD 5 mm PABBO BB/
PULPROG zg
™D 65536
SOLVENT CDC13
NE 32
| Ds 0
EWH 6009.615 Hz
FIDRES 0.091699 Ez
AQ 5.4525952 sec
RG
~ W 83.200 usec
DE 6.50 usec
TR 298.1 K
D1 1.50000000 sec
TDO 1
i CHANNEL f1 ss=sssss=
400.1328009 MHz
1H
14.40 usec
11.00000000 W
F2 - Processing paramaters
SI
SF 400.1300000 Mz
| 1 1y I WOW EM
[ SSB 0
i LB 0.30 Bz
‘ Ga 0
) L Pc 1.00
bk - T T T T T | el T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 ppm
2-(3, S-Dimethoxyphenylhenyl)-1H-benzimidazole (3¢):
<t O AM—AOTTMNOAD MmN AN M~ BRu ER
[d TN O T AND®DIN M OW ST M A DD 0T AN
~ o = OO 00 GO0 W WNT MM AN ANN
o BB O NINININININNMNNNNNNNNNNNN~
Current Data Parameters
NAME ¥ON-10 19042019
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20180419
Time 14.04
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zg
™ 65536
SOLVENT CDC13
NS 54
| Ds 0
SWHE 6009.615 Hz
FIDRES 0.091699 EHz
AQ 5.4525952 sec
RG €
DW 83.200 usec
DE 6.50 usec
TR’ 298.2 K
D1 1.50000000 sec
™o 1
| P CHANNEL f1 ====
SFO1 400.1328009 MHz
NUC: 1H
Pl 14.40 usec
PLW1 11.00000000 W
F2 - Processing paramaeters
SI 65536
SP 400.1300000 MHz
s 1y WDW EM
f SSB 0
LB 0.30 Hz
Ga3 ]
i \ oC 1.00
-
[Ty T T T T T T R T T 58 T T
12 1 10 9 8 7 6 5 4 3 2 1 ppm

2-(3-Nitropheny)-1H-benzimidazole (3h):
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L7 £ SN eNHae. Frvteue Current Data Parameters
NAME 28102019
)’) EXPNO 4
I l/ PROCNO 1
- Acquisition Parameters
20191028
11.50
spect
5 mm PABBO BB/
zgpg30
65536
cDCl13
1024
4
24038.461 Hz
I 0.366798 Hz
1.3631488 sec
204
| | .800 usec
6.50 usec
| 298.2 K
2.00000000 sec
0.03000000 sec
= CHANNEL f1 ===
100.6228293
13C
9.45 usec
50.00000000 W
~~~~~~~~ CHANNEL £2 ssss=s==
SFO2 400.1316005 MHz
' NUC2 1H
| CPDPRG (2 waltzlé
PCPD2 90.00 usec
! PLW2 11.00000000 W
PLW12 .27383000 W
PLW13 0.22180000 W
F2 - Processing parameters
SI 32768
SP 100.6127685 MHz
WOW EM
: o ———————
S e 1:00 Hx
GB 0
PC 1.40
J T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

2-Phenyl-1H-benzimidazole (3a):
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Current Data Parameters
NAME 04102019
EXPNO 17
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191004
Time 14.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT cDC13
NS 3000
-
24038.461 Hz
0.366798 Hz
1.3631488 sec
| 204
20.800 usec
6.50 usec
299.2 K
2.00000000 sec
0.03000000 sec
1
| CHANNEL f1 =
100.6228293 MHz
13C
9.45 usec
i 50.00000000 W
-------- CHANNEL f2 weeweses
SF02 400.1316005 MHz
) Nuc2 1H
CPDPRG (2 waltzl16
PCPD2 90.00 usec
PLW2 11.00000000 W
PLW12 0.27383000 W
PLW13 0.22180000 W
F2 - Processing parameters
32768
| 100.6127685 MHz
EM
U A o A v W T RS R e 0
1.00 Hz
GB 0
T T T T T T T T T i L
180 160 140 120 100 80 60 40 20 ppm

2-(2-Hydroxy-5-bromop heny)-1H-b enzimidazole (3g):
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| | \\\\ {/ | | \/ Current Data Parameters
NAME 29102019
BXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191029
Time 19.21
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT cDcla
NS 4000
Ds 4
SWH 24038,461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 204
DwW 20.800 usec
DE 6.50 usec
TE 293.6 K
D1 2.00000000 sec
| D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6228293 MHz
13C
95.45 usec
50.00000000 W
|
' ! memmmeme CHANNEL £2 mssmsmes
SFO2 400.1316005 MHz
NUC2 i
CPDPRG [2 waltzlé
| PCPD2 90.00 usec
PLWZ 11.00000000 W
1 PLW12 0.27382000 W
PLW13 0.22180000 W
P2 - Processing parameters
sI 32768
SF 100.6127685 MHz
Wow EM
n Al ) 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T 2 1,40
200 180 160 140 120 100 80 60 40 20 0 ppm
2-(+-methoxyphenyl)-1H-benzimidazole (3b):
&R i3RmeExgasonle B B R
- gossnsnmaIaTcm
2e RYI3I338332=s¢ -3
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| | NZ////‘/ Current Data Parameters
NAME 01112019
EXPNO 3
PROCNC 1
F2 - Acquisition Parameters
Date_ 20191101
Time 11.19
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgpg30
™ 655136
SOLVENT cDC13
NS 1024
bs 1
EWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
| RG 204
bW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
1 DO 1
........ CHANNEL f1 wessssss
SFO1 100.6228293 MHz
' NUC1 13¢C
Pl 9.45 usec
1 PLW1 50.00000000 W
=unnness CHANNEL f2 ss=s=zss=
SFO2 400.1316005 MHz
Nuc2 1H
CPDPRG (2 waltzlé
PCPD2 90.00 usec
PLW2 11.00000000 W
PLW12 0.27383000 W
PLW13 0.22180000 W
F2 - Processing parameters
131 12768
SF 100.6127685 MHz
WOW EM
S58 o
LB 1.00 Hz
GB 0
T T T T T T T T T T T ® 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

2-(3, 5-Dimethoxyphenylhenyl)-1H-benzimidazol
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Current Data Parameters

7 8 Rz 83 © 2 2 NAME 01112019
o < SR w Mo A ~ i EXPNO 4
E R 885 38 3 R 8 PROCNO 1
| F2 - Acquisition Parameters
2 Date_ 20191101
- Time 14.10
I I/ INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpgl0
™ 65536
SOLVENT cocla
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
Q 1.36311488 sec
RG 204
ow 20.800 usec
DE 6.50 usec
! TR 298,1 K
1 2.00000000 sec
D1l 0.03000000 sec
™0 1
|
-------- CHANNRL f1 wwssssuww
100.6228293 MHz
13C
9.45 usec
o \ 50.00000000 W
== CHANNRBL f2 sssss=ss
400.1316005 MHz
NuUC2 1H
CPDPRG (2 waltzlé
PCPD2 90.00 usec
PLW2 11.00000000 W
PLW12 0.27383000 W
PLW13 0.22180000 W
F2 - Processing parameters
SI 32768
SP 100.6127685 MHz
WOW EM
Aok At —— i . SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T P 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
2-(4+-methoxyphenyl)-1H-benzimidazole (3b):
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SN~ Ot W~ o o o e
aan on -ty e ik -
034 S ] 5 o] e © Current Data Parameters
Date 26102019
== 5
1
F2 - Acquisition Parameters
Date_ 20191026
Time 17.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT €DC13
NS 1004
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
| RG 204
ow 20.800 usec
DB 6.50 usec
TE 298.2 K
| D1 2.00000000 sec
D11 0.03000000 sec
| | DO 1
|
| L £1 == ==
| 100.6228293 MHz
| 13C
Pl 9.45 usec
PLW1 50.00000000 W
wonmnnwe CHANNEL £2 wevenees
| SFO2 400.1316005 MHz
NuUCc2 1H
CPDPRG (2 waltzl6
PCPD2 90.00 usec
PLW2 11.00000000 W
PLW12 0.27383000 W
PLW13 0.22180000 W
F2 - Processing parameters
| SI 32768
s 100,.6127685 MHz
FURRDUEIN | oY W s WJ s -
e e ' vt ks s Qe 0
LB 1.00 Hz
GB 0
T T T T T T T T T i 140
180 160 140 120 100 80 60 40 20 ppm

2-(2-bromo-3 4-dimethoxypheny - 1H-benzimidaz ole(31):
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NAME 2112019
EXPNO 17
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191102
Time 15.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™D 65536
SOLVENT cDC13
NS 3000
Ds 4
SWH 24038.461 Hz
F 0.366798 Hz
AQ 1.3631488 sec
| RG 204
oW 20.800 usec
1 100.6228293
* 13C
P1 9.45 ugec
PLW1 50.00000000 W
)
-------- CHANNEL £2 wveweses
| SF02 400.1316005 MHz
NuUC2 1H
CPDPRG [2 waltzl6
PCPD2 90.00 usec
PLW2 11.00000000 W
PLW12 0.27383000 W
PLW13 0.22180000 W
F2 Processing parameters
81 32768
s¥ 100.6127685 MHz
WDW EM
S I WA et e sa 0
LB 1.00 Hz
GB 0
T T T T i 3240
180 160 140 120 80 60 ppm

2-(2-10do-3, S-dimethoxyphenyl)-1 H-benzimidazole (3j):



