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1. Synthesis of (2-furan-2-yl)-1H-benzo|[d]imidazole and Ti-ZIF catalyst

a) Synthesis of (2-furan-2-yl)-1H-benzo|d]imidazole
To a mixture of o-phenylenediamine (2 mmol; 0.2162 g) and furfural (2 mmol; 0.192 g) in 5 mL
of ethanol, 20 mol % of ammonium chloride was added and the solution was stirred at 80 °C.
The progress of reaction was monitored by TLC. After completion of the reaction (4.0 hours) the
product was extracted using ethyl acetate, dried over sodium sulfate and concentered under
reduced pressure. The product was purified using column chromatography (ethyl acetate:

hexane, 1:1) and characterized using GC-MS.

b) Synthesis of Ti-ZIF catalyst
Titanium (IV) isobutoxide (4.0 mmol; 1.361 g), (2-furan-2-yl)-1H-benzo[d]imidazole (2 mmol;
0.368g) and dimethylformamide (40 ml) were charged in a pressure reactor. The mixture was
heated in 140 °C in an oven for 24 hours. After 24 hours the reaction was allowed come down to
room temperature. An off-white solid appears in the reaction mixture which was isolated using

centrifugation.



3. Recycling of catalyst:

After the completion of the each reaction, the Ti-ZIF catalyst was recovered using centrifuge,
washed with water, dried under vacuum and used for the fresh set of reactants. It was observed
that the catalyst remains active even after 3™ cycle and could be reused several times without

losing activity.
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S1. Recycling of Ti-ZIF catalyst



3. XRD spectra of recycled Ti-ZIF catalyst
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S2. XRD spectra of recycled Ti-ZIF catalyst
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4. N, sorption isotherms of recycled Ti-ZIF catalyst
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S3. N, sorption isotherms of recycled Ti-ZIF catalyst
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HAME N5_STY_CRREOMATE

EXPNO 1

PROCNO 1

Date_ 20160205

Time 15.05

INSTRUM spect

PROBHD 5 mm BBO BE-1H

PULPROG zg

D 32768

SOLVENT CDC13

NS 16

DS 2

SWH 6188.119 Hz

FIDRES 0.188846 Hz

2.6477852 sec
1:
80.800 usec
6.50 usec
E 303.0 K
Dl 1.00000000 sec
DO 1

== CHANNEL f1

3.20 dB
12.02264404 W
300.1318534 MHz

32768
5F 300.1300000 MHz
WDW EM
SSB 0
18 0.30 Hz
GB 1]
BC 1.00
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Table 2; Entry 2

NS_STY_CARBONATE
2

1
20160205

15.48
spect
5 mm BBO BB-1H

PULPROG zgig
D 32768
SOLVENT CDC13
HS 500
DS 4
SWH 17985.611 Hz
FIDRES 0.548877 Hz
AQ 0.9110282 sec
RG 8192
DW 27.800 usec
DE 6.50 usec
TE 303.0 K
Dl 2,00000000 sec
D1l 0.03000000 sec
DO 1
=mmmsmms CHANNEL f1l =
HUC1 13C
Fl 10.00 usec
PL1 1.80 dB
PL1W 49.78760910 W
SFO1 75.4752953 MH:z
=mm=e=== CHANNEL £2 =
CPDPRG2 waltzlé
HUC2 1H
PCPD2 80.00 usec
PL2 3.20 dB
PL12 18.98 dB
PLZW 12.02264404 W
PL12W 0.31768745 W
5F02 300.1312005 MHz
51 32768
SF T5.4677490 MHz
WOW EM
S5B 0
LB 1.00 Hz
GB 0
BC 1.40
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Table 2; Entry 2

NAME N5_183
EXPNO 1
PROCHD 1
Date_ 20160216

Time 15.37
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg

Tl 32768
SOLVENT CDC13

NS 16

DS 2

SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6477852 sec
RG 181

oW 80.800 usec
DE 6.50 usec
TE 303.0 K
Dl 1.00000000 sec
0o 1
sesmssss CHANNEL fl ssssssss
NUCL 1H

Pl 13.00 usec
PL1 3.20 dB
PLIW 12.02264404 W
SFOL 300.1318534 MHz
51 32768

SF 300.1300000 MHz
WoW EM

S5B 0

LB 0.30 Hz
GB 0

BC 1.00
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HAME Ns_183
EXPHO 2
PROCHO 1
Cl Date_ 20160216
Time 16.40
INSTRUM spact
PROBHD 5 mm BEO BB-1H
FULEROG zgig
D 32788
SOLVENT cDC
NS
DS
SWH 17985, Hz
FIDRES 0.548877 Hz
AQ 0.9110282 sec
R 8192
oW 27.800 usec
DE 6.50 usec
TE 303.0 K
[+38 2.00000000 sec
D11 0.03000000 sec
OO 1
-------- CHANNEL f1 ==smeaas
HUC1 13¢
Pl 10.00 usec
FL1 1.80 dB
FLIW 49.78760910 W
5F01 75.4752953 MHz
snssssss CHANNEL f2 sessseas
CPDPRG2 waltzlé
Huc2 1
PCPD2 80.00 usec
PL2 3.20 4B
PL12 18.98 dB
FL2W 12.02264404 W
PL12W 0.31768745 W
SFO2 300.1312005
81
SF
WDW
558
L ” o
GE
+ BC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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0 NAME NS_188
\/'QO EXPNO 2
PROCNO 1
0 Date_ 20160223
Time 9.44
Br INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 32768
SOLVENT C€DCl3
NS 1%
Ds 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6477852 sec
RG 181
DW §0.800 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1
PL1 .20 dB
PL1W 12.02264404 W
SFO1 300.1318534 MHz
I 32768
SF 300.1300000 MHz
WDW EM
538 1]
LB 0.30 Hz
GE 4]
P 1.00
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Table 2; Entry 3

- = W
= BT =3 E-
P e o N i
7 LLRTE : BRUKER
| | || 0
=0
0 NAME NS_188
EXPNO 5
PROCNO 1
Br Date_ 20160223
Time 16,22
INSTRUM spect
PROBHD 5 mm BB-1H
PULPROG 2gig
) 32768
SOLVENT CDC13
M5 5000
DS 4
SWH 17985.611 Hz
FIDRES 0.548877 H=z
RAQ 0.9110282 sec
RE BLS2
DW 27.800 usec
DE 6.50 usec
TE 303.0 K
238 2.00000000 sec
Dl 0.03000000 sec
TDO 1
CHANNEL £l ==ssssms=
13C
10.00 usec
1.80 dB
49.78760910 W
T5.4752953 MH:z
mesmeses CHANNEL f2 =eesemaw
CPDPRGZ waltzlé
RUC2 1H
PCPD2 80.00 usec
PL2 3.20 dB
PL12 18.98 dB
PLIZW 12.02264404 W
PL1ZW 0.31768745 W
SFO2 300.1312005 MHz
SI 32768
SF T5.4677490 MHz
WDW EM
55B 0
LB 1.00 H=z
J A At . GB 0
PC 1.40

180 160 140 120 100 80 60 40 20 0 ppm
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Table 2; Entry 4
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HAME M5_182
EXFNO 1
FROCHNO 1
Date_ 20160211
Time 17.14
INSTRUM spect
PROBHD 5 mm BBO BE-1H
PULPROG zq

TD 32768
SOLVENT cocl3

NS 16

DS 2

SWH 6188.119 Hz
FIDRES 0.1868846 Hz
AQ 2.6477852 sec
RG 181

D B0.800 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
DO 1

3.20 dB
BLLW 12,02264404 W
5FP01 300.1318534 MHz
5L 32768
SF 300.1300000 MHz
WOW EM
SSB 0
LB 0.30 He
GB 0
BPC 1.00
1 L7 N
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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H5_182
z

1

20180212

5.41

spect

5 mm BBO BB-1H
zgig

32768

cDcl3

15000

a
17985.611 Hz
0.548877 Mz
0.9110282 sac
8192

27.800 usec
6.50 usec
303.0 K
2.00000000 sec
0.03000000 sec
1

mmum CHANNEL f] ==ssmsss
1 13¢

10.00 usec

1.80 dB

W 48.78760%10 W
SFO1 75.4752953 MHz

mmmsmmes CHANNEL f2 semsmms=
waltzlé
18
B0.00 usec
3.20 dB
18.98 dB
12.02264404 W
0.31768745 W
300.1312005 MHz
32768
T5. 4677490 MHz
EM

[}
1.00 Hz
[}

1.40
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Table2; Entry 5
COAN AN AN WM DS 00— 00~
M AA PN AATNIH RO A A
L e B B B I -+ 3R S ol o o o ol e e anl all
R R R S BRUKER

HAME N5_189
EXPNO 1
FROCHO 1
Date_ 20160226
Time .44
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zq
TD 32768
SQLVENT ChCLl3
NS 16
D5 2
SWH 5188.11% Hz
FIDRES 0.18B846 Hz
AQ 2.6477852 sec
RG 181
DW 0.800 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1 E
CHANNEL f£1
1H
13.00
3.20 dB
12.02264404 W
300.1318534 MHz
32768
300.1300000 MHz
EM
0
0.30 Hz
0
1.00

4 3 2 1 0 ppm
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NAME NS_189
EXPND 4
PROCNO 1
Date_ 20160226
Time 11.54
INSTRUM spact
PROBHD 5 mm BEO BB-1H
PULPROG zgig

™ 32768
SOLVENT CDCL3

us 2000

D5 4

SWH 17985.611 Hz
FIDRES 0.54E877 Hz
AQ 0.9110282 sec
RE 8192

DW 27.800 usec
DE 6.50 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TR0 1
mmmmemme CHANNEL fl sssssms=
NUC1 13C

Pl 10.00 usec
PL1 1.80 dB
PLIW 49.78760910 W
SFO1 75.4752953 MHz
massssss CHANNEL 2 sssssoam
CPDPRG2 waltzlG
WUCZ 1H
PCPD2 80.00 usec
PL2 3.20 dB
PL1Z 18.96 dB
PLZW 12.02264404 W
PL12W 0.31768745 W
SFOZ 300.1312005 MHz
SL 32768

SF 75.4677490 MHz
WDH EM

55B o

LB 1.00

GB o

FC 1.40
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Table 2; Entry 6

—155.29
15.70
—19.09

Time
INSTRUM
FROBHD
PULPROG
far]

SOLVENT
us

mmmmme=e CHANNEL f1

NUCL
Pl
PL1
PL1W
SFO1

CPDPRG2
HUC2
PCED2

PLZ
PL12

T

T T T T T
200 180 160 140 120 100 80 ppm

oy

2

4,722
4,708
4.701
4.694
4.689
4,684
4,677
4,672
4.656
1.932
1.91

1.894
1.877
1.697
1.689
1.672
1.658
1.652
1.643
1.627
1.605
1.581
1.573
1.491
1.482
1.459
1,444
1.438
1.424
1.418
1.414
1,408
1.293
1.378
1.36%9
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40 35 30 25 20 L 05 00 ppm
f

1.5 1
n] G

W5_184
T

1
20160218

5 mm BBEO

16.00
spect
BE-1H

9
32768
cpcl3
4000
4

17985.611 Hz

0.

548877 Hz

0.9110282 sec
8192

27.800 usec
+50 usec
302.0 K

2.00000000 sec
0.03000000 sec

1

13c
10.00 usec
1.80 dE

49.78760910 W
75.4752953 MHz

CHANNEL £2 ========
waltzl6
18
80.00 usec
3.20 dB
18.98 dB
12.02264404 W
0.31768745 W
300.1312005 MHz
32768
T5.4677490 MHz
EM
0
1.00 Hz
0
1.40

NAME
EXPRO
PROCND
Date_
Time
INSTRUM
PROBHD
PULPROG
T
SOLVENT
M5

DS

SWH
FIDRES

184
6

NS

1
20160218
12.33

6188.119
0.188846

2.6477852

12.02264404
300.1318534
768
300.1300000
EM

0
0.30
0
1.00

Hz

sac



