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Figure S1. Mass spectrometry spectrum GC-MS of compound (1).
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Figure S2. FT-IR spectrum of compound (1).
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Figure S3. *C-NMR spectrum of compound (1) in CDCls, 700 MHz.

B (dd) D@
7.65 7.03
A(s) C @
7.76 7.28
H H - H

_J\u "

S8 S
|
J
i
cl N—C—CH; ot
Ed
F
A A l L._Jl__

s ! '
0o M~ WO
@ o oo
o - - o

I
f

r T T T T T
80 78 76 74 72 70

T T T T T T T T T T T T T T T T T T T T T T T
68 66 64 62 60 58 56 54 52 5.?1(48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 1

0.13

3.05

0.077 |
1061~

@

Figure S4. "H-NMR spectrum of compound (1) in CDCls, 700 MHz.
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Figure S5. Mass spectrometry spectrum GC-MS of compound (2).
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Figure S6. FT-IR spectrum of compound (2).



s2 ©
C13CPD COCB {D:\nmrdata\data\amnama2023\data\ame\n e} nme 45 'E 3
B &
g |
o
%
= 08 a3 8 ® oho
3 A e H@ S| «a = E
— —— —— — — ~
N/ S S
(o]
H |
al N—C—CH;
F NO,
1
1
170 150 150 140 120 110 100 @ 2 2 P 0 P x
1 (ppm)
Figure S7. >*C-NMR spectrum of compound (2) in CDCls, 700 MHz.
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Figure S8. 'H-NMR spectrum of compound (2) in CDCl3, 700 MHz.
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Figure S9. Mass spectrometry spectrum GC-MS of compound (3).
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Figure S10. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (3).
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Figure S11. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (3).
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Figure S12. FT-IR spectrum of compound (3).
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Figure S13. >*C-NMR spectrum of compound (3) in CDCl3, 700 MHz.
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Figure S14. 'H-NMR spectrum of compound (3) in CDCls, 700 MHz.
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Figure S15. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (4a).

x10 7 |-APCI Scan (0.376 min) Frag=2.0V CF=0.000 DF=0.000 S40_NGM.d
125 238.9000 113“A\W,
1 l\\/)T]:::jihﬂiz
0.75 274.8000 F NOZ
0.5
0.25-
169.6000 290.9000 254-§000 | ‘ H ”‘ 319.0000
0- | | | ) | L P P T 1 ) . —— |
|

170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
Counts vs. Mass-to-Charge (m/z)

Figure S16. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (4a).
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Figure S17. FT-IR spectrum of compound (4a).
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Figure S18. '*C-NMR spectrum of compound (4a) in CDCl3, 700 MHz.
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Figure S19. 'H-NMR spectrum of compound (4a) in CDCl3, 700 MHz.
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Figure S20. Mass spectrometry spectrum GC-MS of compound (4b).
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Figure S21. FT-IR spectrum of compound (4b).
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Figure S22. >*C-NMR spectrum of compound (4b) in CDCl3, 700 MHz.
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Figure S24. Mass spectrometry spectrum GC-MS of compound (4c¢).
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Figure S25. FT-IR spectrum of compound (4¢).
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Figure S26. '*C-NMR spectrum of compound (4¢) in CDCl3, 700 MHz.
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Figure S27. '"H-NMR spectrum of compound (4¢) in CDCls, 700 MHz.
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Figure S28. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (4d).
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Figure S29. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (4d).
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Figure S30. FT-IR spectrum of compound (4d).
SA3-CARBCN =
£
5
G eg 5 2 8 SR EPE 5
| 7~ | | | ~ ¢S |
N
‘\,NI:[NHZ
F NO, |
_..._..J—’ i J JL W . JLJ_JNA L/L
T80 145 0 15 10 15 120 15 10 105 10 95 % & 8 7 N & @ % D & 4 33 B 25 2 1

f1 (ppm)

Figure S31. '3C-NMR spectrum of compound (4d) in CDCl3, 700 MHz.
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Figure S32. 'H-NMR spectrum of compound (4d) in CDCl3, 700 MHz.
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Figure S33. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (4e).
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Figure S34. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (4e).
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Figure S35. FT-IR spectrum of compound (4e).
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Figure S37. '"H-NMR spectrum of compound (4e) in CDCls, 700 MHz.
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Figure S38. Mass spectrometry spectrum GC-MS of compound (4f).
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Figure S39. FT-IR spectrum of compound (4f).
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Figure S41. "H-NMR spectrum of compound (4f) in CDCl3, 700 MHz
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Figure S42. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (4g).
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Figure S43. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (4g).
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Figure S44. FT-IR spectrum of compound (4g).
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Figure S45. '3C-NMR spectrum for the compound (4g), CDCl3, 176 MHz.
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Figure S46. 'H-NMR spectrum of compound (4g) in CDCls, 700 MHz.
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Figure S47. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (4h).
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Figure S48. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (4h).
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Figure S49. FT-IR spectrum of compound (4h).
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Figure S50. '*C-NMR spectrum of compound (4h) in CDCl3, 700 MHz.



SAS-PROTON

1?
€
£
H l |
5 |
Rr 88 =38 1 23
N A | 'n
| l
}v' __./'Il ,Il‘ ) ||
‘c@ F©)|
6.03 1.62
Al(d) B @) 'bfes) E|(s)
3 g 2 £
N NH,
, F NO,
; l
I
nl l. |
M N x M\ % )T
" — o )
o O ~ < wnm
o o~ = =
i ~ < T 0N
! 7?8 7.‘6 7:4 ' 7:2 ' 7r0 6;8 ' 6{4' ! 6;0 ! 576' ! 5’.2 ! 4:8 ' 4'4 ! 4f0' ! 3t6 3t2 o 218 ' 2:4 ' ZTO ' 1’.6 !
f1 (ppm)
Figure S51. 'H-NMR spectrum of compound (4h) in CDCl3, 700 MHz.
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Figure S52. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (4i).
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Figure S54. FT-IR spectrum of compound (4i).
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Figure S56. 'H-NMR spectrum of compound (4i) in CDCl3, 700 MHz.
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Figure S57. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (4j).
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Figure S58. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (4j).
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Figure S59. FT-IR spectrum of compound (4j).
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Figure S60. '*C-NMR spectrum of compound (4j) in CDCl3, 700 MHz.
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S61. 'H-NMR spectrum of compound (4j) in CDCls, 700 MHz
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Figure S62. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (5a).
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Figure S63. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (5a).
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Figure S64. FT-IR spectrum of compound (5a).
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Figure S65. >*C-NMR spectrum of compound (5a) in CDCl3, 700 MHz.
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Figure S66. 'H-NMR spectrum of compound (5a) in CDCl3, 700 MHz.
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Figure S67. Mass spectrometry spectrum GC-MS of compound (5b).
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Figure S68. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (5b).
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Figure S69. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (5b).
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Figure S70. FT-IR spectrum of compound (5b).
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Figure S71. '*C-NMR spectrum of compound (5b) in CDCl3, 700 MHz.
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Figure S72. 'H-NMR spectrum of compound (5b) in CDCl3, 700 MHz.
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Figure S73. Mass spectrometry spectrum GC-MS of compound (5¢).
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Figure S74. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (Sc).
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Figure S75. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (5c).




4-fluoro-5-(4-ethylpiperazin-1-yl)- -benzene-1, 2-diaamine

110 /°N
l\/} NH,
100 X
F NH,
o 90
[8)
c
£ 80
‘€ 1
g 70 3410 674
&
~ 60 2975 1631
X 3379
50 3313 2950 - 2817
3223 1518 | 1311\ 946
40 1448 11881122
30 776
3630 3130 2630 2130 1630 1130 630
Wavenumber (cm?)
Figure S76. FT-IR spectrum of compound (5¢).
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Figure S77. '3C-NMR spectrum of compound (5¢) in CDCl3, 700 MHz.
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Figure S78. 'H-NMR spectrum of compound (5¢) in CDCl3, 700 MHz.
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Figure S79. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (5d).
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Figure S80. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (5d).
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Figure S81. FT-IR spectrum of compound (5d).
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Figure S82. '*C-NMR spectrum of compound (5d) in CDCl3, 700 MHz.
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Figure S83. 'H-NMR spectrum of compound (5d) in CDCl3, 700 MHz.
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Figure S84. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (5e).
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Figure S85. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (5e).
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Figure S86. FT-IR spectrum of compound (5e).
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Figure S87. >*C-NMR spectrum of compound (5e) in CDCl3, 700 MHz.
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Figure S89. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (5f).
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Figure S90. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (5f).
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Figure S91. FT-IR spectrum of compound (5f).

PPANH

o
Q3P0 M2Q2 {D:\nmrdaz\datz\nmr\nme\2023\dta\nmr\nnr} nnr 48 é

£

L

©

s

19

[=
o — —-n e n o o ® ©
IS RE) M - — a @ = M wlo oW
- IYE=E=F- o v 0 b M) < n
n = ARCRGRS] - - S o ~f~ -
-3 b f {u = X = = ~~ n <
V! SN [ 4 NS

“, - \ “,LWM, ~.JL___,~, i . s

—T —T

T v T T T T T T
150 145 140 135 130 125 120 115 110 105

T LA — | LA L T T T

.
10 9 % 8 & 75 70 65 6 55 50
f1 (ppm)

Figure S92. *C-NMR spectrum of compound (5f) in CDCls, 700 MHz.
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Figure S94. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (5h).
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Figure S95. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (5h).
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Figure S96. FT-IR spectrum of compound (5h).
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Figure S97. '3*C-NMR spectrum of compound (5h) in CDCl3, 700 MHz.
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Figure S98. 'H-NMR spectrum of compound (5h) in CDCls, 700 MHz.
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Figure S99. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (5i).
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Figure S100. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (5i).
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Figure S102. '*C-NMR spectrum of compound (5i) in CDCl3, 700 MHz.
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Figure S104. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (5j).

w108 J-APCI Scan (04968 min) Frag=2.0v CF=0.000 DF=0.000 5513_MNGM.d OH
£ 2532500 [.\'
’\/NI:[NHZ
4 F NH,
282 6500
2 158 B500 227500 2691500 J“ 305.8500 3655500
04 ol 4 Ll TR T | — |||||In| | I||||I | |||I|II|I.||-.|.||.|||I|HLJI|||| T

180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 290

Countz vz, Mazsto-Charge [m/z)

Figure S105. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (5j).
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Figure S106. FT-IR spectrum of compound (5j).
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Figure S107. 3*C-NMR spectrum of compound (5j) in CDCls, 700 MHz.
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Figure S108. 'H-NMR spectrum of compound (5j) in CDCl3, 700 MHz.
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Figure S109. Mass spectrometry spectrum GC-MS of compound (6a).




Spectrum RT 0.83 {1 scans)
560 2025.05.11 10:51:43 ; N
Intensity APCI + Max: 289 HN /\l

1780 231

1 201.1 229B.235.240.1 S w

v LI LI I 1 LI LI LI L L L L | I O T i -
1b0 180 260 2% 300 330 sbo 450

Figure S110. Mass spectrometry spectrum Advion Expression CMS single quadrupole
ESI"/APCI* for compound (6a).
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Figure S111. FT-IR spectrum of compound (6a).
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Figure S114. Mass spectrometry spectrum GC-MS of compound (6b).
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Figure S117. FT-IR spectrum of compound (6b).
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Figure S119. 'H-NMR spectrum of compound (6b).in DMSO-d, 700 MHz.
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4-fluoro-5-(4-ethylpiperazin-1-yl)-1H-benzo[d]imidazole
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Figure S123. FT-IR spectrum of compound (6c¢).
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Figure S124. '*C NMR spectrum for the compound (6¢), DMSO-d, 700 MHz.
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Figure S125. "H-NMR spectrum of compound (6¢).in DMSO-d, 700 MHz.
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Figure S126. Mass spectrometry spectrum GC-MS of compound (6d).




6-fluoro-5-(4- isopropylpiperazin-1-yl)-1H-

benzo[d]imidazole
100 ’1
3
€ 95 37743715 3101
s 2359 1696 1605
£ 2975
c 90 2821 /L
s N7
X N N
& 1L
oo N
H 1467
1141867
80 1267
3630 3130 2630 2130 1630 1130 630

Wavenumber (cm™?)

Figure S127. FT-IR spectrum of compound (6d).
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Figure S128. '*C-NMR spectrum of compound (6d) in DMSO-d, 700 MHz.
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Figure S129. 'H-NMR spectrum of compound (6d) in DMSO-d, 700 MHz.

Figure S130. Mass spectrometry spectrum GC-MS of compound (6e).
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6-fluoro-5-(4-butylpiperazin-1-yl)-1H-benzo[d]imidazole
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Figure S131. FT-IR spectrum of compound (6e).
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Figure S132. '3C-NMR spectrum of compound (6e) in DMSO-d, 700 MHz.
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Figure S133. '"H-NMR spectrum of compound (6€) in DMSO-d, 700 MHz.
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Figure S134. Mass spectrometry spectrum GC-MS of compound (6f).
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Figure S135. Mass spectrometry spectrum Advion Expression CMS single quadrupole
ESI*/APCI" for compound (6f).
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Figure S136. FT-IR spectrum of compound (6f).
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Figure S137. '3C-NMR spectrum of compound (6f) in DMSO-d, 700 MHz.
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Figure S138. '*C-NMR spectrum of compound (6f) in DMSO-d, 700 MHz.



x10 5 +El Scan (rt: 35.759-35.903 min, 24 scans) S67.D
8 -
o~

6 A\
¢ 2051 II\'>
N
4- S F )
-
o <
IFER R H
olZ Tl Al : : . : : :
50 100 150 200 250 300 350 400 450 500
Counts vs. Mass-to-Charge (m/z)
Figure S139. Mass spectrometry spectrum GC-MS of compound (6g).
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Figure S140. Mass spectrometry spectrum LC-MS (APCI, positive) of compound (6g).
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Figure S141. Mass spectrometry spectrum LC-MS (APCI, negative) of compound (6g).
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Figure S142. FT-IR spectrum of compound (6g).
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Figure S143. >*C-NMR spectrum of compound (6g) in DMSO-d, 700 MHz.
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Figure S144. "H-NMR spectrum of compound (6g) in DMSO-d, 700 MHz.
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Figure S145. Mass spectrometry spectrum GC-MS of compound (6h).
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Figure S146. Mass spectrometry spectrum Advion Expression CMS single quadrupole
ESI*/APCI" for compound (6h).
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Figure S147. FT-IR spectrum of compound (6h).
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Figure S148. >*C-NMR spectrum of compound (6h), DMSO-d, 700 MHz.
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Figure S149.'H-NMR spectrum of compound (6h) in DMSO-d, 700 MHz.
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Figure S150. Mass spectrometry spectrum GC-MS of compound (6i).
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Figure S151. Mass spectrometry spectrum Advion Expression CMS single quadrupole
ESI*/APCI" for compound (6i).
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Figure S152. FT-IR spectrum of compound (6i).
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Figure S153. '*C-NMR spectrum of compound (6i) in DMSO-d, 700 MHz.
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Figure S154. 'H-NMR spectrum of compound (6i) in DMSO-d, 700 MHz.
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Figure S155. mass spectrometry spectrum LC-MS (APCI, positive) of compound (6j).
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Figure S156. mass spectrometry spectrum LC-MS (APCI, negative) of compound (6j).
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Figure S157. Mass spectrometry spectrum Advion Expression CMS single quadrupole

ESI*/APCI" for compound (6j).
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Figure S158. FT-IR spectrum of compound (6j).
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Figure S159. *C-NMR spectrum of compound (6j) in DMSO-d, 700 MHz.
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Figure S160. '"H-NMR spectrum of compound (6j) in DMSO-d, 700 MHz.



