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1H NMR spectra of Tert-butyl 4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidine-1-carboxylate (5):
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Chemical Formula: CoqHogN303
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Chemical Formula: Ca1H25N303
Molecular Weight: 367.45
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Current Data Parameters

NAME Int-5

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170308

Time 18.40

INSTRUM spect

PROBHD S mm PABBO BB/

PULPROG zg30

D 32050

SOLVENT DMSO

NS 64

DS 0

SWH 10000.000 Hz

FIDRES 0.312012 Hz

AQ 1.6025500 sec

RG 159.5

pw 50.000 usec

DE 6.50 usec

TE 294.7 K

D1 1.00000000 sec

TDO 1

mm=mms==== CHANNEL fl ==s=====

SFO1 400.3024720 MHz

NUC1 1H

P1 12.90 usec

PLW1 15.00000000 W

F2 - Processing parameters

SI 36

SF 400.3000000 MHz

wow EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.00
BRUKER

Current Data Parameters

NAME Int-5

EXPNO i)
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170308
Time 18.40
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG zg30

TD 32050
SOLVENT DMSO

NS 64

DS 0

SWH 10000.000 Hz
FIDRES 0.312012 Hz
AQ 1.6025500 sec
RG 159.5

oW 50.000 usec
DE 6.50 usec
TE 294.7

D1 1.00000000 sec
TDO 1
-------- CHANNEL f] ===ss====
SFO1 400.3024720 MHz
NUC1 1H

P1 12.90 usec
PLW1 15.00000000 W

F2 - Processing parameters
SI 65536

SF 400.3000000 MHz
wow EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00
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'H NMR spectra of 2-(furan-2-yl)-1-(piperidin-4-yl)-1H-benzo[d]imidazole hydrochloride (6):
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Current Data Parameters

SRR s NAME  Int-6
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170309
Time 18.09
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG 2930
TD 39998
SOLVENT DMSO
NS 64
DS 0
cl SWH 10000.000 Hz
H FIDRES 0.250012 Hz
H AQ 1.9999501 sec
N RG 193.66
[’ oW 50.000 usec
DE 6.50 usec
TE 295.0 K
N D1 1.00000000 sec
TDO 1
O
N O == CHANNEL fl ==
Chemical Formula: C1HisCIN:O Seal A00RIS AL e
Molecular Weight: 303.79 P1 14.25 usec
PLW1 10.50000000 W
Int-6
F2 - Processing parameters
SI 65536
SF 400.1300000 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
r 1B 15 T T T T T
10 7 6 5 0 ppm
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BRUKER
© am na @ cone dow awo
= RN FP 3 2382 K3 & [ER Current Data Parameters
o ao © @ @ e T ©ww NAME Inc-6
V Vol N V et i
PROCKO 1
F2 - Acquisition Parameters
Date_ 20170309
Time 18.00
INSTRUM spect
PROEHD S mm BBO BB/19
PULBROG 2930
™ 39998
SOLVENT DMSO
NS 64
oS 0
s 10006.000 Hz
FIDRES 0.250012 Hz
20 1.9996501 sec
o RG 193.66
H oW 5C.000 usec
N CE €.50 usec
) TE 285.0 K
o1 1.000C0000 sec
P 00 1
5
L)
A o
Chemical Formula: C1sHisCIN.O P1 14.25 usec
Htectlar Vil ousv PLWL 10.50000000 0
In5
F2 - Processing parameters
s1 65536
SE 420.13C0000 Mz
0y B
ssB 0
LB 1.00 Hz
BC 1.00
T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 PPm
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Current Data Parameters

NAME Int-6
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
ate_ 20170309

me 18.09
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG 2930

39998
SOLVENT DMSO
NS 64
DS 0
SUH 10000.000 Hz
FIDRES 0.250012 Hz
AQ 1.9999501 sec
RG 193.66
pw 50.000 usec
DE 6.50 usec
TE 295.0
D1 1.00000000 sec
TDO 1
= CHANNEL f1

SFOL1 400.1324710 MHz
NUC1 1H
P1 14.25 usec
PLWL 10.50000000 W

F2 - Processing parameters
SI 65536

SF 400.1300000 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00
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1H NMR spectra of (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)(furan-3-yl)methanone (7a):
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Chemical Formula: CaqHqgN3O3
Molecular Weight: 361.40
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Chemical Formula: CoHqgN404
Molecular Weight: 38140

T
1 0 ppm

Current Data Parameters
NAME 7a

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170401

Time 13.06

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930
32768

SOLVENT DMSO

Ns 64

DS 3

SWH 10000.000 Hz

FIDRES 0.305176 Hz

BQ 1.6384000 sec

RG 201.52

DW 50.000 usec

DE 6.50 usec

TE 296.1 K

D1 1.00000000 sec

TDO 1

CHANNEL £1

SFO1 400.3024720 MHzZ

NUC1 1H

P1 12.90 usec

PLW1 15.00000000 W

F2 - Processing parameters
ST 65536

SF 400.3000000 MHz
WDW EM
SSB o

LB 1.00 Hz
GB o

C 1.00

F2 - Acquisitio
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Current Data Parameters

NAME Ta
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170401
Time 13.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 64
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52
DW 50.000 usec
DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
TDO 1

= CHANNEL fl ========
SFOl 400.3024720 MHz
NUC1 1H
P1 12.90 usec
PLW1 15.00000000 W
F2 - Processing parameters
SI 65536
SF 400.3000000 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB [
PC 1.00
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1H NMR of (3,5-dichlorophenyl)(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone (7b):

7b

Chemical Formula: CagHigChN3O2
bdolec ular Weight: 440.32
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Current Data Parameters

NAME

EXPNO ak
PROCNO 1

F2 — Acquisition Parameters
Date_ 20170511
Time 17.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30

TD 32768
SOLVENT DMSO

NS 64

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52

DW 50.000 usec
DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
TDO 5k

== CHANNEL fl ========

SFO1 400.3024720 MHzZ
NUC1 1H

Pl 12.90 usec
PLW1 15.00000000 W
F2 - Processing parameters
SI 65536

SF 400.3000000 MHz
WDW EM
SSB o

LB 1.00 Hz
GB o

PC 1.00
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7b
ey
memamn o o~ N o o o v N mamommn dweoT
CIFID IS b s a8 o a2 c25Q BEERSRNBE RS
55555 ~8 o L R H & SSSao SOANSScnon@®
I - o oee o LN IR R R R R R =R Current Data Parameters
NV A 1 NI/ AN AN Z -
EXPNO 1
PROCNO -
F2 - Acquisition Parameters
Date_ 20170511
Time 17.10
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2g30
32768
SOLVENT DMSO
NS 64
cl DS 0
SWH 10000.000 Hz
e FIDRES 0.305176 Hz

1.6384500
201.52
50.000

6.50

sec

usec
usec

sec

294.9
1.00000000
1

CHANNEL f1

400.3024720 MHz
Chemical Formula: CosHaChN302 1H
Molecular Weight: 490.32 12.90 usec
15.00000000 W
7b F2 - Processing parameters
S1 65536
SF 400.3000000 MHz
WDW EM
SSB o
LB 1.00 Hz
GB o
PC 1.00
T T T T T T T T T T
5.0 4.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
I - L -
= E = = = | [ & & =
=] = & o = ) I o 5 o
7o
Mmoo NE A d@om NTamnoo oasm
Mmoo DTaDEma NoO®E W o~ Soaa
SSoa R RERvRY R RN g @@~
Cww~ NN TN NN [ERvRvEes Current Data Parameters
N Ny N \'4 =
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170511
Time 17.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
cl PULPROG 2g30
TD 32768
0 = SOLVENT DMSO
J NS 64
Y DS 0
N Cl H 10000.000 Hz
[- FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52
H y; oW 50.000 usec
,)—(\/ll DE 6.50 usec
N [=] TE 4 K

Chemical Formula: CasHyaCkN3O2
Molecular Weight: 440.22
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CHANNEL f1

sec

294.9
1.00000000
1

400.3024720 MH
1H

12.90 usec
15.00000000 W

F2 - Processing parameters
6

400.3000000 MHz

EM
0
1.00 Hz
0
1.00
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'H NMR of (2,5-dimethoxyphenyl)(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone (7c).

Co><)
Bagzs)n

B e L P P R R R e R R N NN S N S N R S R Current Data Parameters
e\ N[ e e
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170518
Time 22.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT DMSO
- NS 64
9 - DS 0
0 SWH 10000.000 Hz
S FIDRES 0.305176 Hz
ot AQ 1.6384500 sec
N 0— RG 201.52
DW 50.000 usec
DE 6.50 usec
TE 297.0
D1 1.00000000 sec
it

N>_(/] TDO
N/ o} == CHANNEL fl ==

400.3024720 M

Chemic al Formula: CysHpsN304 ﬁgm % ;g wsec
Molecular Weight: 431.49 L1 15.00000000 W
F2 - Processing parameters
7 ST 65536
SF 400.3000000 Miz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
M AN pC 1.00

C><)
BRORER

7c
~ 0o D AMO NNNMTTIORT ANOL B D ANO® TO Co®
3 SR BERT ORTaTRRA® PDNAS T o Owba Sov oom
=1 = e BERE AeYImMmANGN aoae MO b FmAN Mo a®o
" - MmEmm mmmEEEnnn NNSN §o N NN NN e Current Data Parameters
Y NG NN T T ALY e P
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170518
Time 22.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 32768
—0 SOLVENT DMSO
= NS 64
0 DS 0
NS l/ SWH 10000.000 Hz
N\ FIDRES 0.305176 Hz
N o~ AQ 1.6384500 sec
( RG 201.52
DW 50.000 usec
DE 6.50 usec
N TE 297.0 K
7 D1 1.00000000 sec
7 | TDO 1
N o]
. CHANNEL f£1
Chemical Formula: CysHzsNz0 4 400.30247fg MHz
Molecular Weight: 431.49 12 80 gas
15.00000000 W
T F2 - Processing parameters
SI
SF 400.3000000 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
T L T T T T T T
5.0 4.5 4.0 D 3.0 2:5 2.0 ppm
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Current Data Parameters

NAME 7c

EXPNC 1
PROCNO 3

F2 - Acquisition Parameters
Date_ 20170518

Time 22.10
INSTRUM spect
PROBHD 5 mm PA3BO BB/
PULPROG 2930

TD 32768
SOLVENT DMS0

NS 64

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52

DW 50.000 usec
DE 6.50 usec
TE 297.0 K

Dl 1.00000000 sec
TDO 1
-------- CHANNEL fl ss=sc===
SFO1 400.3024720 MHz
NUC1 1H

Pl 12.90 usec
PLW1 15.00000000 w

F2 - Processing parameters
SL 65536

SF 400.3000000 MHz
WiDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.00
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1H NMR spectra of 4-(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidine-1-carbonyl) benzene

sulfonamide

7d

eRGRER
(O

"o wnr @ mo o e mMNNMm N
Mmoo~ & © o T ¥ HOoTA wa
g o 2 * o POy 90
LN N no< © oM omNNN N Current Data Parameters
1T T me
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170518
Time 22.08
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 64
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52
DW 50.000 usec
DE 6.50 usec
TE 297.0
g D1 1.00000000 sec
Chemical Formula: CosHzoN404S DO 1
Molecular YWeight: 450.51 == CHANNEL f1 ===
SFO1 400.3024720
NUC1 1H
7d Pl 12.90 usec
PLW1 15.00000000 w
F2 - Processing parameters
SI 65536
SF 400.3000000 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
r T T T T T T T T T T T T
11 10 9 8 7 3 5 4 3 2 b 0 ppm
j\oﬂmr’hﬁ‘(jhr Wmmmr T’r jﬂnml WNK
= B5] e] |~ == o S|~ =~
<l Inilsil el 15 Al 1Al & el )
(7d):
.
BRUKER
& >
e
4]
Current Data Parameters

——5.063
——4.737
——3.644
—3.346
—3.013
—_—2.902
—2.742
5
——2.052
—_—1.928

«~

Cherical Formula: CosHaoNa04S
Molecular Weight: 450.51
7d
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NAME 7d

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170518
Time 22.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30

TD 32768
SOLVENT DMSO

NS 64

DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52

bW 50.000 usec
DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec
TDO 1

400.3024720 MHz
1H

NUC1

Pl 12.90 usec
PLW1 15.00000000 W
F2 - Processing parameters
sI 6

SF 400.3000000 MHz
WDwW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.00

©ARKAT USA, Inc
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7d
» o v oA © ® ~
= a ® o~ & o @
a 2 S & A = S =
o ~ e © 0 < Current Data Parameters
I | e ©
EXPNO 1
PROCNO ik
F2 - Acquisition Parameters
Date_ 20170518
Time 22.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg.
D 32768
SOLVENT DMSO
NS 64
DS 0
5 SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52
N oW 50.000 usec
DE 6.50 usec
y’ TE 297.0 K
N Dl 1.00000C00 sec
TDO 1
Chemical Formula: CosHaoN 048 == CHANNEL £l
a5 SFO1 400.3024720 MHz
Molecular Yveight: 450,51 Nucl 1
Pl 12.90 usec
PLW1 15.00000000 %
7d
F2 - Processing parameters
SI 65536
SF 400.3000000 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB o
I pC 1.00

m

T T T T T T T T
8.5 8.0 7.5 7.0 6.5 5.5 5.0 4.5 ppi
5 o = S N e B
< o N ) | B o
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1H NMR spectra of [1,1'-biphenyl]-4-yl(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone

(7e).
Te
A\ I AR A T
o NS
yb FN
(_.N
N
ous
N 0
Chemical Formula: CogHosMN205
Molecular Weight: 447 .54
7e
1 10 5 ; 7 6 s i 3 2 7

Page S13

Current Data Parameters

NAME 7e

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170609

Time 17.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 64

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 134.98

DW 50.000 usec
DE 6.50 usec
TE 294.6 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.3024720 MHz
NUC1 1H

Pl 12.90 usec
PLW1 15.00000000 w

F2 - Processing parameters
ST 65536

SF 400.3000000 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00

©ARKAT USA, Inc
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Chemical Formula: CogHpsN505
Molecular Weight: 447.54
7e
' 818 B:S 814 16 7: 710 G:E 6:6 6:4 6:2 ppm
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Current Data Parameters

NAME Te
EXPNO 1
PROCNO g
F2 - Acquisition Parameters
Date_ 20170609
Time 17.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG z2g30
D 32768
SOLVENT DMSO
NS 64
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
1.6384500 sec
RG 134.98
DwW 50.000 usec
DE 6.50 usec
TE 294.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
400.3024720 MHz
1H
12.90 usec

15.00000000 W

F2 - Processing parameters
6

SI

SF 400.3000000 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00

©ARKAT USA, Inc
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1H NMR spectra of (2,5-dimethylphenyl) (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-

yl)methanone

—9.065

N
o0
N
Chemical Formula: C 25250309

Molecular Weight: 393.49

7t

11

(7f):

o

1.30

1

.08

A EH

H

2.06
2.36
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Current Data Parameters

NAME
EXPNO
PROCNO

7£
1
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT

s
SF
WoW
SSB
LB
GB
PC

20170609

15.09

spect

5 mm PABBO BB/

0
10000.000 Hz
0.305176 Hz
1.6384500 sec
201.52
50.000 usec
6.50 usec

294.5
1.00000000 sec

T
CHANNEL fl =======
400.3024720 MHz

1H

12.90
15.00000000 w

F2 - Processing parameters
I

6
400.3000000 MHz

EM
0
1.00 Hz
0
1.00
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——3.636

—3.152

—2.51%
—2.366
—2.328
—2.168
——2.083
——1.866
—1.350
_—1.268

~—1.252

T—0.855

_—0.872

Chemical Formula: CagHa5N30,
Molecular VWeight: 399.49

+ Y

—28.194

——8.034
—7.986

—_—7.917

T~7.899

7703
~—7.684

7f

e v v

—6.796

—6.698

T——6.679
—5.049
—4.803
T——4.776

Svad

Chemical Formula: € ggH25MN302
Molecular Weight: 393.49
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Current Data Parameters

NAME 7
EX2NO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 2C170609
Time 15.09
INSTRUM spect.
PROBHD 5 mm PABBO 3B/
PULPRO! zg
TD 32768
SOLVENT DMSO
NS 64
DS 0
sWH 10660.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201,52
DW 50.000 usec
DE 6.50 usec
TE 294.5 K
D1 1.0CC00000 sec
TDD 1
CHANNEL £1 =
400.3024720 MHz
1R
2,90 usec
BLWL 15.0C000000 W
F2 - Processing parameters
sI 536
SE 400.3000000 Miiz
WDl
553 0
LB 1.00 Hz
GB 0
BC 1.00

o)
BRUKER
()

Current Data Parameters

NAME 7£
EXPNO 1
PROCNO 4§
F2 - Acquisition Parameters
Date_ 20170609
Time 15.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT DMSO
NS 64
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52
DW 50.000 usec
DE 6.50 usec
TE 294.5
D1 1.00000000 sec
TDO 1

== CHANNEL f1l =:
SFO1 400.3024720 MHz
NUC1 1H
P 12.90 usec
PLW1 15.00000000 W
F2 - Processing parameters
SI 65536
SF 400.3000000 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00

Y

i
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1H NMR spectra of 1-(3-(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidine-1-carbonyl) phenyl)ethan-1-

one (7g):

79

Chemical Formula: CasHaN303
Molecular Vikight: 413.4¢

79

2.0
1.02 ~

Page S17

Current Data Parameters

NAME 79
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170609
Time 17.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT DMsO
NS 64
Ds 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52
DW 50.000 usec
DE 6.50 usec
TE 294.6 K
D1 1.00000000 sec
TDO 1

=== CHANNEL fl ===
SFO1 400.3024720
NUC1 1H
Pl 12.90 usec
PLW1 15.00000000 w
F2 - Processing parameters
sI 536
SF 400.3000000 MHz
WowW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
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79
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N
N
{;’}
M
CL—0
N
Chemical Formula: CasHagN203
Molecular Wieight: 413.48
79
T T T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

e

1,22

N
0

o

95

N
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Current Data Parameters

NAME 79
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170609

Time 17.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

D 32768
SOLVENT DMSO

NS 64

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52

DW 50.000 usec
DE 6.50 usec
TE 294.6 K

D1 1.00000000 sec
TDO 1

SFO1 400.3024720 MHz
NUC1 1H

Pl 12.90 usec
PLW1 15.00000000 W
F2 - Processing parameters
SI 65536

SF 400.3000000 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00

©ARKAT USA, Inc
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C><)
BRURER

79
aNam ~ao ~o  ddow Domnrom~ o
Finm oow NS owmew NOa~na®w >
coco aa ©® FoVow P AN 3
wow = N e NN " Current Data Parameters
MOAL A Y M1V .
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
0, Date_ 20170609
Time 17.46
o =" INSTRUM spect
o & PROBHD 5 mm PABBO BB/
N PULPROG 2930
N D 32768
SOLVENT DMSO
NS 64
N, Ds 0
@E,}—@ SWH 10000.000 Hz
N FIDRES 0.305176 Hz
Chemical Formula: CasHaN;05 :g 1-6283522 sec
Molecular Vigight: 413.43 bW 50.000 usee
7g DE 6.50 usec
TE 294.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.3024720 MHz
1H
12.90 usec
15.00000000 W
F2 - Processing parameters
SI 65536
SF 400.3000000 MHz
WDW EM
SS5B 0
LB 1.00 Hz
GB 0
PC 1.00
T T
8.4 8.3
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1H NMR spectra of (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)(thiophen-3-yl)methanone

(7h):

7h

Chemical Formula: C3HgN;05S
Molecular Weight: 377 .46

7h

JWMJ

L

r T T T T T T T T
s

A B e

H A

Page S20

I~

'

N

1

T
0 ppm

Current Data Parameters
NAME

EXPNO 1
PROCNO 1

F2 — Acquisition Parameters
Date_ 20170615

Time 18.33
INSTRUM

PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 64

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52

DW 50.000 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
TDO 4
———————— CHANNEL f1l ========
SFO1 400. 3024720 MHz
NUC1

Pl usec
PLW1 15. 00000000 w
F2 - Processing parameters
sSI 65536

SF 400.3000000 MHz
WDW EM

SSB o

LB 1.00 Hz
GB o

PC 1.00

©ARKAT USA, Inc



General Papers

7h

_5.0%
s

N

el
L

Chemical Formula: CogH1aN302S
Molecular Weight: S77.46

o —_—
SN
|

7h

3
—3
—3.33
—3.261
—3.1%
—2.53
—2.304
2,345
—?
—2.008
a1
~ 1.1
—1.247
8.367

7h

@
=y
@

Chemical Formula: CoiHygN3025
Molecular Weight: 37745

7h

1.05

6.796
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Current Data Parameters

NAME 7h
EXPNO 1
PROCNO b
F2 — Acquisilion Paramelers
pDate_ 20170615
me 18 33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULFPROG 2g30
32768
SOLVENT pMsO
NS 6a
DS o
swa 10000.000 Hz
FIDRES ©0.305176 Hz
o 1.6384500 sec
rG 201.562
Dw 50.000 usac
DE 6.50 usec
™ 295,17 K
D1 1.00000000 sec
TDO 1

£1
0.3024720 Mz

sro!
NUC1

£l 12.90 usec
PLW1 15.00000600 W
¥2 - Processing parameters
ST 65536

sE 400.3000000 MHz
wWDwW EM

SSB o

Ls 1.00 Hz
G o

PC 1.00

C><)
BROKER
(>

Current Data Parameters

NAME 7h
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170615

ime 18.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT DMSO
NS 64
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52

DW 50.000 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl =s======
SFO1 400.3024720 MHz
NUC1 1H
Pl 12.90 usec
PLW1 15.00000000 W
F2 - Processing paramecters
SI 536
SF 400.3000000 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.00

©ARKAT USA, Inc



General Papers ARKIVOC 2018, vii, S1-S54

1H NMR spectra of Cyclohexyl (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone (7i):

74

Cybzgsnzangekranieasan gEaNas

S (b

N\,
N
PVad
N o
Chemical Fommula: Cy3H 27N 505
Molecular Weight: 377 49

BEH HRH HEWEY
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71

.166
.135

p——t
—y

N
CL

Chemical Fommula: CygH 27N 305
Molecular Weight: 37749

i

. 766

———1.738

—2.681
——1.673

—2.507
eI
_—2.221
——2.199
——2.091
——2.014
—1.975
_—1

_—2.353
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Current Data Parameters

NAME 7i

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170726
Time 17.10
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG 2g30

D 39998
SOLVENT DMSO

NS 64

DS 0
SWH 10000.000 Hz
FIDRES 0.250012 Hz
AQ 1.9999501 sec
RG 193.66

DW 50.000 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
===s==== CHANNEL f

SFO1 400.1324710 MHz
NUC1 1H

P1 14.25 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536

SF 400.1300000 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.00
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7i
. 5 T s Bwﬂ
© ® @~ @b 0o @@
o ©©w NNNQN = =~
~ e SeER s S [PV
Current Data Parameters
! NAME 74
EXPNO 1
N PROCNO 1
F2 - Acquisition Parameters
Date_ 20170726
N Time 17.10
v INSTRUM spect
@: P | PROBHD 5 mm BBO BB/19
N PULPROG 2930
i TD 39998
Chemical Formula: CasHaN3O2 SOLVENT DMSO
Molecular Weight: 377.98 NS 64
Ds ]
Ti SWH 10000.000 Hz
FIDRES 0.250012 Hz
AQ 1.9999501 sec
RG 193.66
DW 50.000 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
SFO1 400.1324710 MHz
NUC1 1H
Pl 14.25 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 6553
SF 400.1300000 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T T T T GB 0
8.1 8.0 7.9 7.8 7.7 7.6 755! 7.4 T3 7.2 7.1 7.0 6.9 6.8 6.7 ppm  PC 1.00
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1H NMR spectra of 1-(1-((2-chlorophenyl)sulfonyl)piperidin-4-yl)-2-(furan-2-yl)-1H-benzo[d]imidazole

(7)):

W LSO neggenORn NS eRRNonTow
w o VWTDVWATNTODDOVONHHYITMNO AT O DN D>
e mc\mmmﬂm—--ﬂow;mmmm«ﬂvvwmmmmoma-wm
e L L L L NNNNN Ao

™ Q
Chemical Formula: CoHonCIN 055
Molecular Weight: 441 .93
7
| o] T
AOH R
W (SR R

Chemical Formula: CaHoglIN 3058
M olecular Weight: 441 .93

7

Page S25

i

Current Data Parameters

NAME 73

EXPNO 1
PROCNO b |

F2 - Acquisition Parameters
Date_ 20170731
Time 19.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

D 32768
SOLVENT DMSO

NS 64

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
aAQ 1.6384500 sec
RG 201.52

DW 50.000 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
DO 2 &
———————— CHANNEL f] sm=s=w===
SFO1 400.3024720 MHz
NUC1 1H

Pl 12.90 usec
PLW1 15.00000000 w
F2 - Processing parameters
SI 65536

SF 400.3000000 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00

Current Data Parameters
NAME 73
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170731
Time 19.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 64
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52
DW 50.000 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 = -
400.3024720 MHz
1H
12.90 usec
15.00000000 W

F2 - Processing parameters
SI 65536

SE 400.3000000 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

pC 1.00

©ARKAT USA, Inc
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¢ . BRUKER

N EXPNO 1

o Fﬁ\ Current Data Parameters

5 A / NAME 73

! PROCNO 1
Fo
)J F2 - Acquisition Parameters

Date_ 20170731
Time 19.02
INSTRUM spect
M / PROBHD S mm PABBO BB/
7 | PULPROG 2930
TD 32768
N o SOLVENT DMSO
NS 64
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52
pw 50.000 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1l ==
400.3024720 MHz

1H

12.90 usec
15.00000000 W

F2 - Processing parameters

SI 65536
SF 400.3000000 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T T T T GB 0
8.4 8.3 8.2 8.1 7.4 e | 12 7.1 7.0 6.9 6 6.7 6.6 6.5 6.4 6.3 ppm PC 1.00
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1H NMR of 1-(1-(cyclopropylsulfonyl)piperidin-4-yl)-2-(furan-2-yl)-1H-benzo[d]imidazole (7k):

an
C2D

%5

N©
o
Cry—<

Chemical Formula: CygH, N3OS
Molecular Weight: 371.46
7K

Page S27 ©ARKAT USA, Inc



General Papers

7k
© 10 10 00N ~o D DOONNENMOMED~ T = PO NERONOO
v <2 S TAANIMNHOR T 0T O SRUNTMAO DD
SRR Ra Do @® o & O8RS RERROCMnem oo toSoconoo0a
Ceseeas n o M EEMMNNNNNNNNNN NN NN i i i i i
N v I\ 22 e\
Chemical Fomula: CygH,N;05S
Molecular Weight: 371.46
7k
T T T T T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
7Nr T’r er Wm( er K
~ b b B 5 |
- i o i o il
7k
o,
se 2
N ©
-
N
L0
N o
Chemical Formula: Cy¢H,{N;O-S
Molecular Weight: 371.46
7k
T T T T T T T T T T T T T T T T T T
8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 8 6.7 6.6 6.5 6.4 ppm
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Current Data Parameters

Hz

sec

usec
usec

sec

NAME 7k

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170728
Time 18.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 64
DS 0
SWH 10000.000
FIDRES 0.305176
AQ 1.6384500
RG 201.52
DW 50.000
DE 6.50
TE 295.6
D1 1.00000000
TDO 1

CHANNEL f1
400.3024720
1H

12.90
15.00000000

F2 - Processing parameters

SI

SF 400.3000000 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.00

[ =] R

Current Data Parameters

NAME Tk

EXPNO 1

PROCNO i

F2 - Acguisition Parameters

Date_ 20170728

Time 18.10

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30
32768

SOLVENT DMSO

NS 64

DS 0

SWH 10000.000 Hz

FIDRES 0.305176 Hz

A0 1.6384500 sec

RG 201.52

oW 50.000 usec

DE €.50 usec

TE 295.6 K

D1 1.00000000 sec

TDO 1

= CHANNEL £1

SFO1 400.3024720

NUC1 1H

Pl 12.90 usec

PLW1 15.00000000 W

F2 - Processing parameters

ST 65536

SF 400.3000000 MHz

wDW EM

ssSB 0

LB 1.00 Hz

GB 0

BC 1.00
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'H NMR of 1-(1-((3,5-dichlorophenyl)sulfonyl)piperidin-4-yl)-2-(furan-2-yl)-1H-benzo[d]imidazole (7).

a&

2.851
821
2.793

" o

2.421

NN NN

\“\'\\\\W

o

6
cl
W)
O
»<0
[;)
Chem k3l Fom v CoH CLNO S
MokceRriie bt 476,57
n
r T T T T T T T T T T
11 10 9 8 6 5 4 2 0 ppm
I =/ I
- N wl e
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Current Data Parameters

NAME 71

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170728
Time 18.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 64

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 201.52

bW 50.000 usec
DE 6.50 usec
TE 295.6 K
Dl 1.00000000 sec
TDO 1
wmwew=w= CHANNEL f1 -
SFO1 400.3024720 MHz
NUC1 1H

Pl 12.90 usec
PLW1 15.00000000 W
F2 - Processing parameters
SI 65536

SF 400.3000000 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00
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i oo cee . co - BRUKER
o= S~ aT o o~ o ~s o
S oo S o oo Sao aN =
< - o mee N i) wed
Current Data Parameters
NAME 71
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170728
Time 18.08
) INSTRUM spect
2 PROBHD 5 mm PABBO BB/
Nl PULPROG 2930
TD 32768
0*'3- SOLVENT DMSO
e NS 64
(’"\ DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
1 AQ 1.6384500 sec
o RG 201.52
bW 50.000 usec
Chem kal Fom ak: . H CINO S DE 6.50 usec
MokCYRIE DIt 6.5 TE 295.6 K
& D1 1.00000000 sec
L D0 1
SFO1 400.3024720 MHz
NUC1 1H
Pl 12.90 usec
PLW1 15.00000000 w
F2 - Processing parameters
SI 65536
SF 400.3000000 MHz
WDwW EM
SSB 0
LB 1.00 Hz
T T T T T T T GB 0
5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm  PC 1.00
Wor WNr j r K 7‘(
=) N =3 = o~
51 i N i
71
G w@ee waw sersednoN aBds B%R
= ©o N~ ©® 0 HO~OOTNTM seem
- aanon feyege] SONNNNN - RS
© ;\.i‘\'/‘i e ###;»7'#»»' Coww
Current Data Parameters
NAME 71
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170728
Time 18.08
INSTRUM spect
cl PROBHD 5 mm PABBO BB/
PULPROG 2930
J~Cl D 32768
SOLVENT DMSO
Dt NS 64
DS 0
(’ 5 SWH 10000.000 Hz
FIDRES 0.305176 Hz
RO 1.6384500 sec
[ RG 201.52
i DW 50.000 usec
DE 6.50 usec
: ol TE 295.6 K
Mokcuhride bkt 475.37 D1 1.00000000 sec
r DO %
i
CHANNEL fl =
400.3024720 MHz
1H
12.90 usec
15.00000000 W
F2 - Processing parameters
SI
SF 400.3000000 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T GB 0
8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.2 ppm  PC 1.00
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13C NMR spectra of (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)(furan-3-yl)methanone(7a):

HONDOWW =M ®NS M

LONONOIMO MEMAOCTOO NHOD®E VW
SR S M AT A el b i VITAO~W MWD
wTITOMOMOT MANMATONA e e e e
TITTTTMO NN cocoanaano
o g e i e i b I STITMmmnmn

—163.33

€

=—134.05
113
112
111

—055.11

M
CL
M [0]
Chemical Farmula: CaqH 1gMa04
Molecular Weight: 351.40

7a

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 90 80 70 60 50 40 30 20 10

w4
o

T
200 1

HONOOW 0 Am A oo ™
oo m ° Mo ™ o ow © o
newmmm - ma - o @m oo -
EE R R ™ R B ] RE I =1
DRI I I - HeoH o -

0 —_—

>~

~ 0
®
O

Chemical Formula: CpyH1gN204
Molecular Weight: 351.40

7a

—

Current Data Parameters

NAME S_
EXPNO 1
PROCNO 1

- Acquisition Parameters
20181117
7.07

CHANNEL f1 =
100.6655

1

CHANNEL £2 mmmmmmmm
400.30160

90.00
15.00000000 W
0.30816999 W
0.24962001 W

ing parameters

32768
SF 100.6555151 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40

(@ S|

Current Data Parameters

NAME 7a
EXPNO 1
PROCNO 1

- Acquisition Parameters
e 20181117

T 295.4 K

D1 2.00000000 sec

D11 0.03000000 sec

DO 1
CHANNEL £1 ==

100.6655801

9.00
58.00000000 W

CHANNEL -
400.3016012 MHz

NUC2 1H
CPDPRG [2 waltz16
PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 0.30816999 W
PLW13 0.24962001 W

F2 - Processing parameters
sI 32768

SF 100.6555151 MHz
WDW

SSB 0

L8 1.00 Hz
GB 0

PC 1.40

T T T T T T T
145 140 135 130 125 120 115
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13C NMR spectra of (2,5-dimethoxyphenyl)(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-
yl)methanone (7c):

C><)

()

NN OCMNYONDNOEIFVONDO N

TOIMNIRFODVHDANAEFOMNONDINOO®IN fPNOoOONOOHOrLUEMM®DYMA
............................ NeooNMOoOBUMHAR MU+ N O Current Data Parameters
MO VNETIMOIMOOMAUCOUUMMMmEMmAN o+ T T NAME 7

VNI I A ST IS AMANNNNRN A A Ao o VOVNIVYOOCOTRNNNNO OO O

e R R R R R B R R e e R R I R R B RS B R R RS = ) NUBNNIFIIFIFEAOMEAA MO EXPNO

NS NN\ SN\ s o

Date_ 20180912
Time 21.33
INSTROM spect
PROBHD 5 wm BBO BB/19
PULBROG 29pg30
™ 65536
SOLVENT DrSo
NS 2500
ps o
SuE 39662.539 Hz
FIDRES 0.605507 Hz
o) aQ 0.8257536 sec
= RG 193.66
= DA 12.600 usec
Q. DE 6.50 usec
S~ TE 294.5 K
\ D1 2.00000000 sec
N D11 0.03000000 sec
N o~ D0 )
( = CHANNEL £1 =======
100.6220293 MHz
13c

P1 8.70 u
N ; oL 54.00000000 W
7 | ........ CHANNEL f2 =s=sms=ss
N SFO2 400.1316005 MHz

ez L
i CPDPRG(2 waltzl6
Chemical Fomula: CasHasN30 4 30.00 us
2 LUz 10.50000000 W
Molecular Weight: 431.49 BLW1Z 0.26323000 W
LH13 0.21322000 %
7 2 - Processing parameters
¢ s1 32768
sF 100.6127690 MHz
bW M
ssB 0
L8 1.00 Hz
cB 0
B 1.0

r T T T T T T

T T 1
70 60 50 40 30 20 10 0 ppm

'",,' lllw it M

T T T T T T T T T T
200 150 180 170 160 150 140 130 120 110 100
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——153.68
_—149.45
=—149.33
%145.55
§

_—134.12
T——133.88

Chemic 3l Fomula CpghysM;0 4

Molecular Weight: 431.49

7c

126.95
——123.18
—122.74

——120.44

——120.06

115.30

115.22

-

113.80

1

51

"

7
3

113.07
113.02
112.81
112.54

T
110

145 135 115 ppm
cuo oo oo dm 0w e mm ©w0ma
h98233 ad SRRSRERS ERR
GO N ©o ccccaaaa cooco
28288 % SS85ARAR aeas
Chemical Formula: CasHasN30 4
Molecular Weight: 431.49
Tc
T T T T T u T T
60 55 50 45 40 35 30 25
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Current Data Parameters
BME 70

N
EXPNO 1
PROCNG 1

F2

Acquisition Parameters
e 2018091

INSTRUM
PROBHD & w
PULERCG

™
SOLVENT
NS

0
39682.535 Kz
0.605507 Hz
0.8257536 sec
93.66
12.600 usec
6.50 usec
294.5
2.00000000 sec
0.03000000 sec
1

CHANNEL £l ===we=m=
100.6228293 MHz
13¢

8.70 usec
54.00000000 W

- CHANNEL £2
40C.1316005 MHz
1

walt

.00 usec
10.50000000 W
0.26323000 W
0.21322000 W

F2 - Processing parameters
s1 768
e 100.6127690 MHz
EY
o
1.00 Hz
o
1.40

Current Data Paraneters
NAME 7c

EXPNO
BROCNO

2
Date
Tine
INSTRUM
PROBHD  §
PULPROG

Acquisition Parameters
20180912
3

spect
mm BBO B3/19

™
SOLVENT

N
DS

sW 39682.538 Kz
FIDRES 0.605507 Kz
a0 0.8257536 sec
RG 193.66

oW .600 usec
DE 6.50 usec
TE 94.5 K
D1 2.00000000 sec
D11 0.03000000 sec
Do 1

CHANNEL f£1
100.6228293 MHz
13¢

8.70 usec
54.00000000 W

<eeseses CHANNEL £2 sesme==n
SFO2 400.1316005 MHz
Nuc2 1
CPDERG (2 waltzié
2CPD2 90.00 usec
LWz 10.50000000 W
PLW12 0.26323000 W
PLW13 0.21322000 W

F2 - Processing parameters
1 32768

s
100.6127690 Miz
EM
0
1.00 Hz
0
1.40
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13C NMR spectra of [1,1'-biphenyl]-4-yl(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone
(7e):

~ NDVLAVIVIONN N DN N O
I NEovoONHNMANHNL O o PnmenmHCcoR®E LM A d D e
. . Lo e e e e e e s COHVVWINANMO®DW W Current Data Parameters
o Nneemdanea®ernmMNOmma  ooofRsagnuaesnna e 2
© SIS SYMMMANNN N NN S o WYL HCOCCANANC QDN
- B e e R e R e R e R R R e e LN LFIITMEAOOMONN A EXPNO 1
| SNz NN ;
F2 - Acquisition Parameters
Date_ 20180321
Time 5.25
INSTRI El
PROBHD 5 mm PABEO BB/
PULPROG 2gpg30
D 65536
SOLVENT DMSO
NS 2500
DS
O SWHE 39682.539 Hz
\ FIDRES 0.605507 Hz
a0 0.8257536 sec
RG 201.
N DA 12.600 usec
DE 6.50 usec
TE 294.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDC 1
N CHANNEL f1 =
/ SFO1 100.6655801 MHZ
NUCL 13c
Pl 9.00 usec
1 0 BLWL 58.00000000 W
= | wemmesas CHANNEL f2 =sssmess
Chemical Formula: CogHasNz02 5702 400.3016012 Mz
. NUC2 1H
Molecular Weight: 447.54 CPDPRG[2 waltzl6
PCPD2 90.00 usec
BLW2 15.00000000 W
PLW12 0.30816393 W
7e BLW13 0.24352001 W
P2 - Processing parameters
sI 32768
SF 100.6555151 MHZ
WDW EM
SSB o
LB 1.00 Hz
GB o
BC 1.40
“ “ n| N Jl L.Ju Mo

T T T T T T T T T T T T T T T T T T T T T 1
200 1%0 180 170 160 150 140 130 120 110 100 g0 80 70 60 50 40 30 20 10 0 ppm

Nowe o e s m vaao - ta o
hads © a b Hmada A R

e e . : ] LS : " Current Data Parameters
“e e o o w oo o wwr S oo NAME e

$33T %A - . d aaaq S ana N e

2333 % 8 Q2 n s fafor B ba o jitat EXENO 1
H W) I |’ FROCNO 1

If l ’ | \

(N
CL—=0

Chemical Formula: CogHasM30,
Molecular Weight: 447.54

CHANNEL f1 ==
100.665580
13

= CHANNEL f2 ==
400.3016012
1H

waltzl6
90.0

7e

A

T T T T T T T T
145 140 135 130 125 120 115 ppm

15.00000000 &
0.30816999 W
962001 W

[
]
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w
=
~
-

41.65
40.61
40.40
40.20
39.78
39.57
39.36

——55.08
——54.05
=—39.99

Z
N

O~

Chemical Formula: CogHasN205
Molecular Weight: 447 .54

7e

=
©
o
-

—29.89
———29.51

—18.58
—17.19

55 50 45 40
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Current Data Parameters
NAME Te

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date. 20

Time
INSTRUM spec
PROBHD 5 mm PRBBO BB/
PULPROG 29pg30
™ 65536
SOLVENT DMSO
NS 2500
] 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
0.8257536 sec

RG 201.52
oW 12.600 usec
DE 6.50 usec
TE 294.5
D1 2.00000000 sec
D11 0.03000000 sec
DO 1

= CHANNEL f1 = ==
SFO1 100.6655801 MHz
NUC1 13¢
P1 9.00 usec
PLWL 58.00000000 W

CHANNEL £2

i

400.3016012 MH
1H

waltzl6

0.24962001 W
F2 - Processing parameters
29 32768

SF 100.6555151 MHz
EM

LB 1.00 Hz

PC 1.40
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13C NMR spectra of (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)(thiophen-3-yl)methanone
(7h):

o AMP LSO ASONNADO WO
a AR3TROIEARBREG NN~V n S MmO
. . O NMMEHOII ML W Current Data Parameters
i N E MO NN N MmN O MmN e mnen e S :
3 SIICNARGRARRANY W oocaaaaoa
- e B B B e B B e B I B B IR I n IaLrmmMmmMmmmN EXPNO 1
\v V /// V/ ‘ W PROCNO 1
| \ \\ \ // F2 - Acquisition Parameters
Date 20181116
Time 22.17
INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 2000
DS 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8257536 sec
Q ’:;_\ RG 193.66
DW 12.600 usec
M/s DE 6.50 usec
TE 294.2 K
N D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6228293 MHz
13C
l\l 8.70 usec
/ 54.00000000 W
2
// ‘ = CHANNEL £f2
[\l C) SFO2 400.1316005 MHz
NUC2 1H
CPDPRG [2 waltzlé
i~ . PCPD2 90.00 usec
Chemical Formula: Cp1HqgN3 025 o 10.50050500
e — PLW12 0.26323000 W
Molecular Weight: 377.46 SiH13 0.21322600.
= F2 - Processing parameters
7h ST
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
r 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 0 ppm
dme . o - o N ® o~
an33 Q H 39 BES 8 a8k
OIS ; e ; b Current Data Parameters
W m © - e o "mo
9332 8 5 8K |

—123.
2
20

—1
T~-127.05

INSTRUM spect
PROBHD 5 mm BBO BB/19
PULPROG zgpg30
™D

39682.539 Hz
0.605507 Hz
0.8257536 sec

193.66
12.600 usec
6.50 usec
294,
00000000 sec

)00 sec

Pl
PLW1
CHANNEL £2
s 2 400.131
Chamical Formula: Cy4H gNy02S E{E]r‘u;j‘«w i
Molecular Weight: 377,46 : 90.00 usec
7 10.50000000 W
m 0,26323000 W
PLW13 0.21322000 W
F2 - Processing parameters
81 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T
150 145 140 135 130 125 120 115 110 ppm
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13C NMR spectra of Cyclohexyl (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone (7i):

© moms Mmoo~ w
o €O 0 N~ Ao oW AmoNdoOArrOoONND

s e B AP it ArRALYNOEOmMAaTEHD
m wedm & maSmma o -nonEsaaERnaasta®
= s THOOCANANHO MWW
- RN TEIFTOAMMEMOONNQ

—134.16
123
122
113
113
112
55

=
X

Chemical Formula: CagH 27N 305
Maolecular Weight: 377.49

7i

L i

T T T T T T 1 T T 1

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 0 ppm
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Current Data Parameters
NAME 74

EXENO 1
BROCNO 1

F2 - Acquisition Parameters

Date_ 201803525

Time 5

INSTROM spect

BROBHD 5 mm PABBO 38/

PULBROG 29pg30

™ 65536

SOLVENT DMSO

NS 2000

bs )

SaE 39682.539 Hz

FIDRES 0.605507 Hz
0.8257536 sec

RG 201.52

DW 12.600 usec

DE 6.50 usec

TE 330.1 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

CHANNEL £1 =
100.6655801 MHz
13c

9.00 usec

58.00000000 W

CHANNEL £2 =
400.30160:

NUC2 1H
CPDPRG[2 waltzl6é

CPD2 90.00 usec
BLW2 15.00000000 W
PLW1Z 0.30816393 W
PLW13 0.24962001 W

#2 - Processing parameters
(34 32768

SF 100.6555151 MHz
WoW EM
SSE )

LB 1.00 Hz
aB 0

Be 1.40
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5§5.11

—44.73

Chemical Farmula: CygH 27N 304
Molecular Weight: 377 449

i

—31.30
—30.40
—29.72
—26.12
——25.69
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Current Data Parameters
NAME i

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180925
5.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT DMSO
NS 2000
DS 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
0.8257536 sec
RG 201.52
DW 12.600 usec
DE 6.50 usec
TE 330.1 K
D1 2.00000000 sec
D1l 0.03000000 sec
DO 1

======== CHANNEL £1

SFO1 100.6655801 MHz
NUC1 13C

Pl 9.00 usec
PLW1 58.00000000 W

CHANNEL £2
400.3016012 MHz
1H

SFO2

NUC2
CPDPRG [2

waltzl6
PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 0.30816999 W
PLW13 0.24962001 W

F2 - Processing parameters
s1 68

SF 100.6555151 MHz
WDW
8SB 0
L8 1.00 Hz
GB 0
PC 1.40
et L ,
e Ty A - o
55 50 45 40 35 30 ppm
B R
o — w - ~ osw
2333 g P 5 858
S S « . ¥ 3 Current Data Parameters
2239 3 Q8 Q mone WE o 7i
R & 89 q gedd ExeNo .
IR | N |1 ;
F2 - Acquisition Parameters
Date 0180925
'ime a2
TR spect
O PROBHD 5 mm PABBO BB/
- PULPROG 2gpg30
SOLVENT DMSO
NS 2000
N 5s o
SWH 39682.539 Hz
FIDRES 0.605507 Hz
A 0.8257536 sec
RG 201.52
N W 12,600 usec
DE 6.50 usec
T 330.1 K
N D11 0.03000000 sec
/ DO 1
¥/ I CHANNEL £1
100.6655801 MHz
N Q 13¢
. 58.00000000 W
Chemical Fommula: CyzH 27N 404 L B
2 400.3016012 MHz
s NuC2 1H
Molecular Weight: 377 49 WIEd ot ol
PceD2 90.00 usec
7i PLW12 0.30816999 W
PLW13 0.24962001 W
F2 - Processing parameters
81 32768
o an
SSB o
LB 1.00 Hz
GB °
PC 1.40
WJ it e Anbe AW i e T r————
o Ao " v
145 140 135 130 125 120 115 ppm
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13C NMR spectra of 1-(1-(cyclopropylsulfonyl)piperidin-4-yl)-2-(furan-2-yl)-1H-benzo[d]imidazole (7k):

MO & Cwrmmd
VaA® 3 meamoin MNPV R ANMO M
MEAL © MrdaN®M Codaontvnnn ©
nnn s nnnnat SOVmHALN M 1
Wwewm ¢ maomems o wewvananuans @
SIIE o ANQHdH FLOCCANARNC W .
S988 8 AadAand PR R R AR R « Current Data Parameters
7k
NARVLY, T OE .
PROCNO 1
F2 - Acquisition Parameters
Date_ 201809:
Time 4.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT DMSO
NS 2000
DS o
SWH 39682.539 Kz
FIDRES 0.605507 Hz
AQ 0.B257536 sec
RG 201.52
DW 12.600 usec
DE 6.50 usec
TE 294.6 K
D1 2.00000000 sec
D11 £.03000000 sec
TDO 1
........ CHANNEL £1 mmsmemes
N SFO1 100.6655801 MHz
74 NUC1 13¢
V | P1 9.00 usec
N 0 PLW1 58.00000000 W
-------- CHANNEL £2 =======x
Chemical Fomula: CygH2iN305S s ADBEROSEG, S
. i CPDPRG[2 waltzl6
Molecular Weight: 371.46 PCPD2 30.00 usec
BLA2 15.00000000 W
PLW12 D.30816999 W
7k PLWL3 0.24962001 W
F2 - Processing parameters
ST 8
SP 100.6555151 Miz
WOW EM
ssB o
18 1.00 Hz
6B o
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 %0 80 70 60 50 40 30 20 10 0 ppm

Chemical Formula: C,gH,NsO.S
Molecular Weight: 371.46
7k
il U M
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13C NMR spectra of 1-(1-((3,5-dichlorophenyl)sulfonyl)piperidin-4-yl)-2-(furan-2-yl)-1H-benzo[d]imidazole
(71):

™)
BRUKER
L)

DNDONVOVDMNNWY DM

NOONFNVDNNNMO o~ MOMINS D0 NN

MNAVVOAMIHEN®DD < UMHO OO~ WVWY W

FabeHANNm S

NLIMOVMMOMNOMAN N ST e G e e

FH DL I MO NN A mnoooaanaa

i e (ke (b (A 8 nesssmmmmN Cirent Data: Paranstere
NAME 71
EXPNO 1
PROCNO 1
P2 - Acquisition Parameters
Date_ 20180926
Time 3
INSTRUM t
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT DMSO
NS 2000
DS 0
SWH 39682.539 Hz
FIDRES 0.605507 Hz
AQ 0.8257536 sec
RG 201.52
DW 12.600 usec
DE 6.50 usec
TE 294.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

msmsmams CHANNEL f1 mzssssss
SFO1 100.6655801 MHz

NUC1
P1 9.00 usec
PLW1 58.00000000 W
7l = CHANNEL £2 =======
SFO2 400.3016012 MHz
. NuC2 1H
Chemical Formula: CzoH4gCLNZ058 CPDPRG (2 waltz16
. PCPD2 90.00 usec
Molecular Weight: 476.37 PLW2 15.00000000 W
PLW12 0.30816999 W
PLW13 0.24962001 W

F2 - Processing parameters
SI 32768

SF 100.6555151 MHz
WOW EM
SSB 0

LB 1.00 Hz
GB 0

pC 1.40

T T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

N7 |17 [V Y

Chemical Formula: CozH gC LM
Malecular Weight: 476.37

T T T T
150 145 140 135 130 125 120 115 110 ppm
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LC-MS spectra of Tert-butyl 4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidine-1-carboxylate (5):

mAU = =3
2000 - <
1750 = i
1500 -
1250 - 1
1000 = [
750 — [
500 - - I
250 - 2 ;\ |
0 i , -
. ¥ T T T
0.5 1 1.5 2 25 3 min
|Peak | RT | Area |Area % |
| No | (min) | | I
Y E |-mmmmm e |------ |
|1 |1.781 |7 |le.15 |
|2 |2.530 |4523 |99.85 |
MSD1 TIC, MS File (D:\LCMS-09\DATA\2017\MAR-2017\08-03-2017\17\Int-5 ES-API, Pos, Fast Scan,
4 2.543
4000000 | I
1 [ |
1 |
3000000 g‘ \‘
] [
2000000 — [
1000000 -
r=—— . = = = - = : e ,
0.5 1 1.5 2 25 3 min
|Peak | RT | Area |Area % |
No (min)
R P |-mmmmmm e |------ |
|1 |2.543 | 22602898 |100.00 |
100 - g
] 8|
80
60|
40 o~
! 2
20 b
o 2 . .
200 400 600 800 1600

J

™
N

o)
Cre0

Chemical Formula: Co1HasMN305
Molecular ¥Weight. 367 45
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LC-MS spectra of 2-(furan-2-yl)-1-(piperidin-4-yl)-1H-benzo[d]imidazole hydrochloride (6) :

mAU -

—1.345

175
150 -
125 |
100

75- |
50 ;‘
25 ‘ !

0 ——— =

05 1 15 2 25 3 min

|Peak|  RT
| No | (min)

*MSD1 TIC, MS File (D:\LCMS-09\DATA\2017\MAR-2017\09-03-2017\Int-6-F-2.D) ES-API, Pos, Fast
3 ~1.352
800000 — [\
700000 - [
600000 - |
500000 -
400000
300000 - ‘
200000 - e, I
1000004 — —~_ ==t
T T T CEE | T T T
0.5 1 1.5 2 2.5 3 min
|Peak | RT | Area |Area % |
No (min)
[1 |1.352 | 9457601 |100.00 |
100 - b
] &
80 -
60 -
40
N
1 [=2]
20 - &
18
04 L
200 400 660 800 1000 m/Z

ZITO

N
(L]
/ \,
N (0]
Chemical Formula: CsH15CIN3O

Molecular Weight: 303.79
Int-6
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LC-MS spectra of (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)(furan-3-yl)methanone (7a):

1.00

=
< 0.50

0.00
0.00

1.0x108

5.0x107

Intensity

0.0

Retention Time
(min)

1 1.609

Retention Time

(min)
1 1.636
2 sx107
s
£
0
100.00

ARKIVOC 2018, vii, S1-S54

)
3
0.50 1.00 1.50 2.00 2.50 3.00 3.50
Minutes
Channel: PDA Spectrum; Channel Name 308.0nm
@
(3
it
0.50 1.00 1.50 2.00 2.50 3.00
Minutes
Channel: SQ 1: MS Scan; Channel Name MS TIC
Peak Results O\\ o=
Channel: PDA Spectrum X0
Base - N
Peak Hel\glht C{ea % Area Channel Channel Name E
mz) WV (V'sec) >/J
1125574 1592083 100.00 PDA Spectrum 308.0nm N
Peak Results @[ )_@
Channel: SQ 1: MS Scan N o]
Base .
Height Area Chemical Formula: CyHygN4O4
Peak < % Area Channel Channel Name
mz) V) (visee) 7 Molecular Weight: 36140
362.30 111117479 469232498 100.00 SQ 1: MS Scan MS TIC 7a
Match Plot
362.3 Peak #1
363.3
200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00
m/z

Base Peak 362.30 Channel Description 1: 80.00-1000.00 ES+, Centroid, CV=30 - AVG (0.0:1.0;2.2:3.5) x 40.000 - AVG (0.0:1.0:2.2:3.5) x 40.000 Retention Time 1.636
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LC-MS spectra of (3,5-dichlorophenyl)(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone

mAU

120
1000
800 -
600 ]
400
200 1

(7b):

2,012

11.901

1 1.5 2 25

min

|Peak| RT | Area
|

| No | (min)

[1 |1.901 |21
|2 ]2.012 |1976

|Area % |

3000000 —

2500000 |

2000000 -

1500000 —

1000000 -

500000 -
(= ==

|Peak | RT |
No (min)

|1 |1.907
|2 |2.022

| 2595021
| 9825639

' T T v T
1 1.5 2 25

|Area % |

200

442.2

440.0

442.0
|

N
L~
N o
Chemical Formula: CozHjaCkM302
holecular Wieight: 9490.32

7b
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LC-MS of (2,5-dimethoxyphenyl)(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone (7c).

[sY
3
1.00 J
)
<
0.50
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Minutes
Channel: PDA Spectrum; Channel Name 302.0nm
8
1.0x108 &
5 =
B
5
£ 50x107
0.0
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Minutes
Channel: SQ 1: MS Scan; Channel Name MS TIC
Peak Results
Channel: PDA Spectrum
Retention Time: g:asﬁ Helght Area % Area Channel Channel Name
(min) (miz) (uv)  (uV*sec)
1 1.602 1370719 1562759 100.00 PDA Spectrum 302.0nm
Peak Results
Channel: SQ 1: MS Scan
Retention Time g:asﬁ Height Area % Area Channel Channel Name
(min) (miz) (uv) (uV*sec)
1 1.623 432.40 122257173 364072628 100.00 SQ1:MS Scan MSTIC
Match Plot
4324
>
% sxi0” 433.4
8
0
100.00 200.00 300.00 400.00 500.00 600.00 700.00
m/z

2.20 2.40 2.60 2.80 3.00
2.20 240 2.60 2.80
o
s
0,
N
.

N
CrL—{
N 0
Chemical Fommula: CogHagMa0 4
Molecular Weight: 431.49

il

Peak #1

800.00 900.00 1000.00

Base Peak 432.40 Channel Description 1: 80.00-1000.00 ES+, Centroid, CV=30 Retention Time 1.623
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LC-MS spectra of 4-(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidine-1-carbonyl) benzene sulfonamide
(7d):

|
1.00 8
=)
< 0.50
0.00 AR
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
Minutes
Channel: PDA Spectrum; Channel Name 254.0nm
3x107
2
> 2x107 -
@
[ =1
e
E x107
0
0.20 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80
Minutes
Channel: SQ 1: MS Scan; Channel Name MS TIC
Peak Results
= Channel: PDA Spectrum 0, :]/SOZNHZ
. " ase . N
Retention Time Height Area N
Peak = % Area Channel Channel Name
(min) (mzy V) (WV'seq) 7 (N\
1 1.463 1204558 1388236 100.00 PDA Spectrum 254.0nm N7//
7
Peak Results ©iN/>_Q
Channel: SQ 1: MS Scan Chemical Formula: CxHaoNA04S
< Base . Molecular Weight: 450.51
Retention Time Height Area 9
2 Peak ™ % Area Channel Channel Name
(min) MV)  (uV'sec) * 74
(m/z)
1 1.484 451.35 30540885 73939498 100.00 SQ1:MS Scan MSTIC
Match Plot
5 451.3 Peak #1
2 =
é 2l 4523
0
100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00
m/z

Base Peak 451.35 Channel Description 1: 80.00-1000.00 ES+, Centroid, CV=30 - AVG (1.6:3.0;0.0:1.4) x 60.000 - AVG (1.6:3.0;0.0:1.4) x 60.000 Retention Time 1.484
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LC-MS spectra of [1,1'-biphenyl]-4-yl(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone

(7e).

AU AU

Intensity

o0 bs N =

0.50

0.00

-0.50
0.00

0.40

0.00
0.00

ax107

2x107

Retention Time

min)

1.740
1.740
1.788
1.788
1.956
2.254

B
g g
- o~
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80
Minutes
Channel: PDA Spectrum; Channel Name 202.0nm
A
8
=
g g
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80
Minutes
Channel: PDA Spectrum; Channel Name 254.0nm
4
- =
g g
0.20 ().;H) 0.60 0.80 1 .(‘)() 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80
Minutes
Channel: SQ 1: MS Scan; Channel Name MS TIC
Peak Results
Channel: PDA Spectrum
Base
Peak Height = Area ' o, area Channel Channel Name
(uv)  (uV*sec)
(m/z)
7296 9733 0.75 PDA Spectrum 202.0nm
3276 4409 0.71 PDA Spectrum 254.0nm
393354 615470 99.02 PDA Spectrum 254.0nm
783142 1268829 97.95 PDA Spectrum 202.0nm
972 1694 0.27 PDA Spectrum 254.0nm
11556 16878 1.30 PDA Spectrum 202.0nm
Retention Time D220 Height Area | o, Area  Channel  Channel Name
(min) (mvz) uv) (uVv*sec)
1 1.741 226.28 1268927 3462317 272 SQ 1: MS Scan MS TIC
2 1.808 448.45 45406837 121735179 9579 SQ1:MS Scan MSTIC
3 1.974 268.40 1040417 1885655 1.48  SQ1:MS Scan MSTIC
Match Plot
> 400000 =63 Poak #1
100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00
e
Base Peak 226.28 Channel Dascription 1: 80,00-1000.00 ES+. Centroid, CV=30 - AVG (0.0:1.1:2.3:2.9) x 50.000 - AVG (0.0:1.1:2.3:2.9) x 50.000 Retantion Time 1.741
Match Plot
_ 4484 Poak 02
§ o aana
100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00
miz
Baso Poak 448.45 Channol Description 1: 80.00-1000.00 ES.+, Controid. CV~30 - AVG (0.0:1.1:2.3:2.9) x 50.000 - AVG (0.0:1.1:2.3:2.9) x 50.000 Retantion Time 1.808
Match Plot
= 268.4 Poak #3
£ 500000
£
100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00

Base Peak 268.40 Channel Description 1: 80.00-1000.00 ES.+, Centroid, CV=30 - AVG (0.0:1.1:2.3:2.9) x 50.000 - AVG (0.0:1.1:2.3:2.9) x 50.000 Retention Time 1.974

(LT

| o]

Chermical Formula: CogHosMa02
Molecular Weight: 447 54

7e
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LC-MS spectra of (2,5-dimethylphenyl) (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone

(7f):

el
0.50 o
T o
o3
= 3 &
= = o
0.00
-0.50
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
Minutes
Channel: PDA Spectrum; Channel Name 202.0nm
0.15 wH
@
pac
— 0.10
=
0.05
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
Minutes
Channel: PDA Spectrum; Channel Name 254.0nm
|
ax107 §
= ~t
B
s
£ 2x107
o
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80
Minutes
Channel: SQ 1: MS Scan; Channel Name MS TIC
Peak Results
Channel: PDA Spectrum G P
Retention Time. g::: Helght Area “% Area Channel Channel Name 0\ R "’
(min) (HV)  (uV*sec) ° *
(m/z) 2]
1 1.634 8624 9545 0.71 PDA Spectrum 202.0nm £
2 1.675 169719 258440 100.00 PDA Spectrum 254.0nm
3 1.675 813053 1285063 95.43 PDA Spectrum 202.0nm @:N@
4 2.252 35694 52018 3.86 PDA Spectrum 202.0nm ]
Chemical Formula: C agHagMaOs
Mol ecular Weight: 399.49
7
Retention Time Base Height Area
" Peak & % Area Channel Channel Name
(min) (1v) (uV*sec)
(m/z)
1 1.696 400.45 53479544 156430027 100.00 SQ1:MS Scan MSTIC
Match Plot
L 4x107 400.4 Peak #1
2
& 2x107 401.5
=
100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00
miz

Base Peak 400.45 Channel Description 1: 80.00-1000.00 ES+, Centroid, CV=30 - AVG (0.0:1.4;2.2:3.0) x 50.000 - AVG (0.0:1.4;2.2:3.0) x 50.000 Retention Time 1.696
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LC-MS spectra of 1-(3-(4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidine-1-carbonyl)phenyl)ethan-1-one

(7g):

mAU -

500
400
300
200

100

r1.876

| Peak |
No |

B
|2
|3

RT
(min)
|1.646
|11.727
|1.876
|1.945

|Area % |

*DAD1 A, Sig=202,4 Ref=off (D:\LCMS-08...17\JUNE-2017\09-06-2017\4\7g

mAU

1250

1000 |
750 —
500 —
250

-250 |
-500 |
-750 |

1.646

| Peak |
| No |

RT
(min)

|25
| 2199
|22
|os

|Area % |

|179329
|3811686
|196557
| 782805

1.5 2 [a)

°‘7—5

N
~

.
CL—

Chemical Formula: CasHagN30s
Molecular Wisight: 413.48

]

*MSD1 SPC, time=1.609:1.689 of D:\LCMS-08\DATA\2017\JUNE-2017\09-06-2017\4\7g-F7.D ES

100

80.2

1003

1024

1712
2358

B TR T Y1 T

IPPVIIPS | ] BT

4282

4293
456.2

470.2

697.0

T
200

T T
600 800

*MSD1 SPC, time=1.689:1.837 of D:\LCMS-08\DATA\2017\JUNE-2017\09-06-2017g

100
80—
60

40

20 -}

4142

415.2
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LC-MS spectra of (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)(thiophen-3-yl)methanone (7h):

mAU &)
1750 - |
1500 |
1250 — “
1000 ‘\
750 \
500 ‘
250 - | \

0 N A -

0.5 1 1.5

| Peak | RT

MSD1 TIC, MS File (D\LCMS-08\DATA\2017AJUNE-2017\15-06-2017\4\7h.D) ES-API, Pos, S
1400000 — \1.747
1200000 ‘
1000000 —

800000 |

600000 |

400000 |

200000 |

0.5 1 1.5 2

100

378.2

80 |
60
40

20 —

3802

2.5 min

T T T
200 400 600

Chemical Formula: CoyHjaNz025
Molecular Wieight: 27745

7h
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LC-MS spectra of Cyclohexyl (4-(2-(furan-2-yl)-1H-benzo[d]imidazol-1-yl)piperidin-1-yl)methanone (7i):

0.80 T
=
0.60 %
2 040
0.20
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60
Minutes
Channel: PDA Spectrum; Channel Name 305.0nm
8x107
o
6x107 3
> -
2 4x107
2
£
2x107
0
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60
Minutes
Channel: SQ 1: MS Scan; Channel Name MS TIC
i Base i
Retention Time Height Area
< Peak %) % Area Channel Channel Name
(min) (mz) (V) (V'sec) >
1 1.624 763218 1307902 100.00 PDA Spectrum 305.0nm
2 1.624 411220 707530 100.00 PDA Spectrum 247.0nm
3 1.624 971961 1817292 100.00 PDA Spectrum 202.0nm
Peak Results
Channel: SQ 1: MS Scan
Retention Time E:as: Height Area % Area Channel Channel Name
(min) (m'z) (1v) (uV*sec)
1 1.642 378.45 80695366 225293658 100.00 SQ1: MS Scan MSTIC
Match Plot
o sx10” 378.4
% 379.4
E
o [— . . | : i N . , . :
100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00
m/z

3.00

Peak #1

900.00 1000.00

Base Peak 378.45 Channel Description 1: 80.00-1000.00 ES+, Centroid, CV=30 - AVG (1.9:2.9;0.0:1.5) x 50.000 - AVG (1.9:2.9;0.0:1.5) x 50.000 Retention Time 1.642

o’; ?/C/\/
)

Chemical Formula: CyzH 27N 50,
Molecular Weight: 37749

7
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LC-MS spectra of 1-(1-((2-chlorophenyl)sulfonyl)piperidin-4-yl)-2-(furan-2-yl)-1H-benzo[d]imidazole (7j):

1969

®

[}

[}
il

N
o
<)
+1.804

T T T
0.5 1 1.5 2 2.5 min

| Peak | RT | Area |Area % |
| No | (min) | | |
it Seiuiiihatuiat funamasens e | vosstimea s |
|1 |1.804 | 20 |1.30 |
|2 |1.969 |1530 |eo8.27 |
13 12.137 Iz |le.aa |

MSD3 TIC, MS File (D:\LCMS-08\DATA\2017\JULY-2017\29-07-2017\2\OnlineEdited--035.D) ES-API, Pos, Scan, Frag: 140, "

1750000 \1.986
1500000 —
1250000 —
1000000 [
750000 - |
500000 = | G
250000 — ) 1.818 N, 2148 ) i
o3—— T ; ————— ==l e % i : 7 777|j
0.5 1 1.5 2 2.5 min|
|Peak | RT | Area |Area % |
No (min)
[rsancias [ | st i |
8 |1.818 |197802 |12.29 |
|2 |1.986 | 8213046 |o4.91 |
|3 |2.148 | 243023 | 281 |
100 S
-
80
60 a4
a0 3
1 =
20 | g
o
200 400 600 800 1000 1200 m/z
*MSD3 SPC, time=2.119:2.205 of D:\LCMS-08\DATA\2017\JULY-2017\29-07-2017\2\OnlineEdited--035.D0 ES-API, Pos, Scan, Fr
100 | & ;Z
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60 | o~
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B
40
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20] -~ 2 3 2
= 2 S "l
(e} i Law.edd il 1 PUEH SO ey Wi o ik S " .-
T T ; . k :
200 400 600 800 1000 1200 m/Z
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Chemical Formula: CaHapglIN 2035

M olecular WWeight: 441 .93
7l
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LC-MS spectra of 1-(1-(cyclopropylsulfonyl)piperidin-4-yl)-2-(furan-2-yl)-1H-benzo[d]imidazole

I

mAU — 3
| ~
1000 - g
800 “
600 - [l
400 - l“
] I
200*_4 5? g [ Z
| e S _ T ST AT .
; ; | — ; : | :
o‘.s L) 15 2 25 ‘min
|Peak| RT | Area |Area % |
| No | (min) | I I
e e |--neee |
|1 |1.547 |12 |e.85 |
|2 |1.688 |4 le.31 |
[3 |1.793 |1359 |98.37 |
|4  ]1.891 |6 |e.47 |
MSD3 TIC, MS File (D:\LCMS-08\DATA\2017\JULY-2017\26-07-2017\3\OnlineEdited—-022.D) ES-API, Pos, Scan, Frag: 140, "
2000000 1:609
1750000 - ‘
1500000 = |
1250000 [
1000000 = [
750000 - \
500000 - \
: 1.881
250000 — 1489 1679 |
L T SV e AN N A ——
0.5 1 15 2 25 min
|Peak | RT | Area |Area % |
No (min)
|-=-e [-mmeeee |-omeeemmee oo |------- |
|1 |1.493 | 319490 |4.09 |
|2 |1.555 | 460692 |5.89 |
|3 |1.679 |122861 |1.57 |
|4 |1.809 | 6480148 |82.86 |
|5 |1.881 |437027 |5.59 |
17479 T
100 o
s %=
80 - 7
] ,FN/O
60 - e
SN g
40 - E\V[Ny ojl
1 Chemical Formula: C;aH, N3OS
o Molecular Weight: 371.46
04 |
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LC-MS spectra of 1-(1-((3,5-dichlorophenyl)sulfonyl)piperidin-4-yl)-2-(furan-2-yl)-1H-benzo[d] imidazole (71).

mAU =
500 S

400 | ‘
300 | ‘
200 - | ‘

100 I

|Peak | RT

MSD3 TIC, MS File (D:\LCMS-08\DATA\2017\JULY-2017\26-07-2017\3\OnlineEdited--021.D) ES-API, Pos, Scan, Frag: 140, "

1600000 — /2.286
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1200000 —
1000000
800000
600000 |
400000 |
200000 — “ R e o
e e — s e —— — - = ’
0.5 1 1.5 2 25 min
|Peak | RT | Area |Area % |
No (min)
D RS | =mmmmmmmm e | -=mmnee |
|1 |2.286 |6101514 |100.00 |
100 - 5
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Chemical Formula: C1sH1gCIN:O

Molecular Weight: 303.79
Int-6
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