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Copies of NMR Spectra
Figure S1. Copy of '"H NMR spectrum of the derivative 6.
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Figure S2. Copy of 3C NMR spectrum of the derivative 6.
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Figure S3. Copy of '"H NMR spectrum of the derivative 7.
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Figure S4. Copy of >*C NMR spectrum of the derivative 7.
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Normalized Intensity

Figure S5. Copy of 'H NMR spectrum of the derivative 9a.
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Figure S6. Copy of 3C NMR spectrum of the derivative 9a.
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Figure S7. Copy of '"H NMR spectrum of the derivative 9b.
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Figure S8. Copy of 3C NMR spectrum of the derivative 9b.
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Figure S9. Copy of '"H NMR spectrum of the derivative 9c.
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Figure S10. Copy of 13C NMR spectrum of the derivative 9c.

4915
49,10

CHEK-1551_C.ESP

—B0.12
—58.49
—52.74

150 145 140 135 130 125 120 115 110 105 100 95 80 85 80 75 70 65 60 55 50
Chemical Shift (ppm)

39.72
39.51

45 40 3

S6



Normalized Intensity

MNormmalized Intensity

Figure S11. Copy of '"H NMR spectrum of the derivative 9d.
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Figure S12. Copy of 13C NMR spectrum of the derivative 9d.
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Figure S13. Copy of '"H NMR spectrum of the derivative 9e.
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Figure S15. Copy of '"H NMR spectrum of the derivative 9f
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Figure S16. Copy of '3C NMR spectrum of the derivative 9f.
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Figure S17. Copy of 'H NMR spectrum of the derivative 9g.
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Figure S18. Copy of '3C NMR spectrum of the derivative 9g.
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Figure S19. Copy of '"H NMR spectrum of the derivative 9h.
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Figure S21. Copy of '"H NMR spectrum of the derivative 10a.

BG364_H.ESP

0.40

; cl NO,
X
3 \‘/ (\N NH2

G O\g/N\) 10a

025 4
e
3 2
(73
0.20 4
o
5
E b
0.15 3 =+ 2
E - t
~ =
0.10 4 p T

0.05

1.44

0.78 2.00 1.02 425 433 9.48
— e =) — = —
T T T T T T T T T T T T T T T T T T T T T T T T
80 75 70 65 6.0 55 50 45 40 35 30 25 20 15
Chemical Shift (ppm)
Figure S22. Copy of 3C NMR spectrum of the derivative 10a.
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Figure S23. Copy of 'H NMR spectrum of the derivative 10g.
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Figure S24. Copy of *C NMR spectrum of the derivative 10g.
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Figure S25. Copy of '"H NMR spectrum of the derivative 11a at 25 °C.
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Figure S26. Copy of 3C NMR spectrum of the derivative 11a at 25 °C.
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Figure S27. Copy of 'H NMR spectrum of the derivative 11a at 75 °C.
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Figure S28. Copy of 3*C NMR spectrum of the derivative 11a at 75 °C.
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Figure S29. Copy of 'H NMR spectrum of the derivative 11b.
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Figure S30. Copy of *C NMR spectrum of the derivative 11b.
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Figure S31. Copy of 'H NMR spectrum of the derivative 11c.
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Figure S32. Copy of *C NMR spectrum of the derivative 11c.
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Figure S33. Copy of 'H NMR spectrum of the derivative 11d.
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Figure S34. Copy of 3C NMR spectrum of the derivative 11d.

S9GL

58—
boeed
€S 6L—
eo,mw\o,N
N
s
2
=
-
=0
wf
wesL—
"
4]
AL‘_
5
b
]

T T T T T T T
150 145 140 135 130 125 120

T
155

048 -
0.40 3
0.35
030 ~

Aysuau| pazieuuon

Chemical Shift (ppm)

S18



Figure S35. Copy of 'H NMR spectrum of the derivative 11e.
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Figure S37. Copy of 'H NMR spectrum of the derivative 11f.
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Figure S38. Copy of 3C NMR spectrum of the derivative 11f.
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Figure S39. Copy of '"H NMR spectrum of the derivative 11g.
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Figure S41. Copy of 'H NMR spectrum of the derivative 11h.
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Figure S42. Copy of *C NMR spectrum of the derivative 11h.
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Figure S43. Copy of '"H NMR spectrum of the derivative 12a.
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Figure S45. Copy of 'H NMR spectrum of the derivative 12b.
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Figure S46. Copy of 13C NMR spectrum of the derivative 12b.
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Figure S47. Copy of 'H NMR spectrum of the derivative 12g.
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Figure S49. Copy of 'H NMR spectrum of the derivative 13a.
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Figure S50. Copy of 13C NMR spectrum of the derivative 13a.

mm,mn«# 65 6E 8E 6E~
oy evor— €90
8LTr—
ogay—
< Z
o O
©_® u\ /m@

ELZ0L—
1 h_u_.%
22201

S LLL—

6P 0TL—

z08TL—

wwazi— —

020EL—
Y LE rl\|

ZLSEL—

EEEPL—
20¥¥L
aUvrl

v iSL—
S009L—

LCTA-2425_CESP

0.15 §
0.10 3

T
=
o~
o

0.45 3
0.40 3
0.35 3
0.30 3
0.25 3

Aysuaiu| pazijeulon

85 80 75 70 65 60 55 S0 45 40 kS

90

155 150 145 140 135 130 125 120 115 110 105 100
Chemical Shift (ppm)

160

S26



Figure S51. Copy of 'H NMR spectrum of the derivative 13b.
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Figure S52. Copy of 13C NMR spectrum of the derivative 13b.
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Figure S53. Copy of 'H NMR spectrum of the derivative 13c.
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Figure S54. Copy of *C NMR spectrum of the derivative 13c.
CH147TH-ESP
1.0 4
094 o
]
084
07 3 O@
3 |
F N _ph
06 3 X
| | e
Lo ~
3 r~
05 OH (\\)N N® “CN
i N 13¢ %
0.3 3
02 3 = g
= %]
3 - |
" A
0 _—A :// 3 e
0.99 1.08 111211323 113
[ = = —
110 105 10.0 95 9.0 85 8.0 75 70 6.5 6.0 55 5.0 45

Chemical Shift (ppm)

337

385

4062222202212.03
] 4 4

40 35

3.37

3.85

4.062.222202212.03
bl W M

40 35

3.0

30

S28

250

25

250

25



Figure S55. Copy of 'H NMR spectrum of the derivative 13d.
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Figure S56. Copy of 13C NMR spectrum of the derivative 13d.
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Figure S57. Copy of 'H NMR spectrum of the derivative 13e.
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Figure S58. Copy of *C NMR spectrum of the derivative 13e.
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Figure S59. Copy of '"H NMR spectrum of the derivative 13f.
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MNormalized Intensity
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Figure S61. Copy of '"H NMR spectrum of the derivative 13g.
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Figure S62. Copy of 13C NMR spectrum of the derivative 13g.
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Figure S63. Copy of 'H NMR spectrum of the derivative 13h.
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Figure S64. Copy of 13C NMR spectrum of the derivative 13h.
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Figure S65. Copy of 'H NMR spectrum of the derivative 14a.
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Figure S67. Copy of 'H NMR spectrum of the derivative 14b.
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Figure S68. Copy of *C NMR spectrum of the derivative 14b.
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Figure S69. Copy of '"H NMR spectrum of the derivative 14g.
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Figure S70. Copy of 13C NMR spectrum of the derivative 14g.
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Table S1. 3C chemical shifts (8¢, ppm) and characteristic increments (/) for the '3C chemical shift
differences (relative to 3-phenylquinoxaline-2-carbonitrile 1,4-dioxide®) for the piperazine group for 4b—c

and 13—-14a.

00 00

1 %:Ph 1 %: Fj©o:N%EPh Clﬁﬁ%%

Position ;©9:N® ;©9:N® CN (\N O N® (\N ’ 5 ° 1!}1@)ZCN
4b [E 13a 00 HN\) 142 O°
8¢ (1, Hz) I Sc I 8¢ (J, Hz) I Sc I
C-2 118.8 -1.6 119.4 -1.0 120.5 +0.1 120.6 +0.2
C-3 142.9 +0.2 143.3 +0.6 142.3 -0.4 142.4 -0.3
C-9 131.9 (10.7) =55 133.4 —4.0 135.1 2.3 136.4 -1.0
C-10 136.9 2.5 138.6 —0.8 130.8 (13.8) —8.6 135.3 —4.1
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Copies of HRMS ESI Analysis

Figure S71. Copy of HRMS ESI analysis of the derivatives 6.

+MS, 0.1-0.3min #(4-15)

Intens. ] +MS, 0.1-0.3min #(4-15)
x1093
2.0
1 1+ (A)
1.5= 3231667
1.0
0.5
0-0- 1 T T r & [ 1T & &+ [ "t Tt Tt T
500 1000 1500 2000 2500 m/z
# m/z Res. S/N ! 1 %
1 323.1667 10491 1184.0 138173 100.0
2 3241701 11068 2452 28731 20.8
3 3451481 12043 5240 65562 474
4 346.1513 10555 86.1 10837 7.8
5 361.1235 1Db16 3490 45655 330
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Figure S72. Copy of HRMS ESI analysis of the derivatives 3.

+MS, 0.1-0.3min #(4-17)

Intenssj +MS, 0.1-0.3min #(4-17)
x10°3

A G

1+ (A)
348.1441

N W

—

'dllllll|'Lll'lll|lll'llllllllllll'l-l-ll
500 1000 1500 2000 2500 m/z

o

m/z Res. S/N | 1 %
348.1441 10507 45494 323109 100.0
349.1470 10479 10058 71684 222
386.0987 11765 402.8 32340 10.0

1042.4199 12987 2711 47264 146
1043.4241 11425 1717 29963 9.3

Ok WK =2 H®H
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Figure S73. Copy of HRMS ESI analysis of the derivatives 9a.

+MS, 0.2-0.9min #(10-54)

Intens. +MS, 0.2-0.9min #(10-54)
x10%7
2.5
2.0
. 538.1970
15
1.0
0.57
D-OE 1" IlI l‘ ! T 1 | 1 1 1 I 1 Ll 1 I 1 | 1 T 1 ¥ |
500 100 1500 2000 2500 m/z
# m/z Res. SI/N I 1 %
1 341.1615 6186 24005 124409 796
2 407.1279 6647 8493 58537 374
3 537.6982 7465 434.7 44717 28.6
4 538.1970 7409 1520.7 156325 100.0
5 538.6981 7474 833.3 85759 549
6 539.1972 7466 1031.7 106137 679
7 5396984 7516 5019 51691 331
8 540.1958 7498 451.8 46536 29.8
9 596.5933 7646 3885 39528 253
10 681.3122 7832 3640 36324 232
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Figure S74. Copy of HRMS ESI analysis of the derivatives 9c.

+MS, 0.0-0.1min #(2-6)

Intens. +MS, 0.0-0.1min #(2-6)
x106-
3 1+
1286.1274
2’
1]
0 - ! ll lul I Illll I 1 I | L ! 1 I | I ! ! l 1 T 1 I 1 LI I ! T |
500 1000 1500 2000 2500 m/z
= m/z  Res. S/IN I | %
1 241.0994 8849 2794 165378 72
2 2855196 7452 465.7 337865 148
3 285.6874 5215 2374 172574 5
4 2858654 4690 206.7 150411 6.6
5 286.1274 13215 3150.3 2288924 100.0
6 287.1255 10478 1296.2 945975 413
7 3143248 10264 1843 150065 6.6
8 358.3499 10242 231.7 200397 8.8
9 568.5367 10931 217.6 114785 5.0
10 596.5670 11585 403.2 197296 8.6
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Figure S75. Copy of HRMS ESI analysis of the derivatives 9d.

+MS, 0.1-0.3min #(4-18)

+MS, 0.1-0.3min, Deconvoluted

1+ (A)
355.1752
1+ (C)
525.3031
L
# m/z Res. S/N I 1 %
1 299.1131 28241 354
2 3551752 79705 100.0
3 5253031 16442 206
4 709.3426 8367 10.5
5 726.3561 11800 14.8
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Figure S76. Copy of HRMS ESI analysis of the derivatives 9e.

+MS, 0.0-0.1min #(2-6)

Intens. ] +MS, 0.0-0.1min, Deconvoluted
x1 055
55
4 1+ (A)
1 341.1602
3
]
1
0: 1 ! lt ! 1 ! ¥ ! ! 1 I 1 I 1 ] ! I ¥ ll I !
300 400 500 600 m/z
= m/z Res. S/N l | %
1 285.1067 188810 57.6
2 341.1602 328025 100.0
3 363.1260 91258 TI5
4 379.1140 102691 31.3
5 681.3132 36198 11.0
6 719.2680 50911 15.5
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Figure S77. Copy of HRMS ESI analysis of the derivatives 9f.

+MS, 0.0-0.1min #(2-8)

Intens. | +MS, 0.0-0.1min #(2-8)
x108
0.8+
1 1+ (A)
0.6299.1140
0.4+
2
0-0_ Ill|llllll|llll|llll|llll|
500 1000 1500 2000 2500 m/z
= m/z Res. S/N l 1% FWHM
1 299.1140 5083 44842 546241 100.0 0.0588
2 3551753 5514 3231.3 498293 912 0.0644
3 358.3645 6013 894.1 138079 25.3 0.0596
4 3931296 6251 7942 123863 22.7 0.0629
5 596.5926 7055 1300.8 208096 38.1 0.0846
6 7472982 7569 9449 144953 26.5 0.0987
7 9054062 7959 1232.3 167370 30.6 0.1138
8 9059061 8107 1201.1 163081 29.9 0.1117
9 10824914 8141 1002.7 127968 234 0.1330
10 1082.9904 8502 1132.3 144472 264 0.1274
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Figure S78. Copy of HRMS ESI analysis of the derivatives 9g.

+MS, 0.1-0.9min #(5-56)

Intens. | +MS, 0.1-0.9min, Deconvoluted
x108 |
28 ga (A)
0.64 355.1740
0.4 1+ (C)
4 596.5931
0.2
0.0_ ll U ﬁ 1 I T LI I 'l 'l 1 l 1 1 'l 1 1 T Ll 1
300 400 500 600 m/z
# m/z Res. SIN l | %
1 299.1118 375742 62.7
2 314.3364 81458 13.6
3 355.1740 599323 100.0
4 358.3635 174195 291
5 5253037 105914 T
6 540.5301 79141 13.2
7 568.5614 153397 25.6
8 596.5931 279540 46.6
9 624.6231 136199 22.7
10 726.3692 78817 132
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Figure S79. Copy of HRMS ESI analysis of the derivatives 9h.

+MS, 0.0-0.1min #(2-8)

+MS, 0.0-0.1min #(2-8)

Intens. ]
x1087
1.54
1 1+
12871177
1.0
] 1+
0.5 596.5996
o.o—mil
500 1000 1500
- m/z [ 1 %
1 2431273 349825 316
2 2871177 1107864 100.0
3 343.1791 395890 35.7
4 358.3692 347849 314
5 381.1345 220083 199
6 4051004 258392 233
7 5H685H67H5 213342 193
8 596.5996 411364 37.1
9 6246299 216912 196
10 7472730 381052 344

2000 2500 m/z
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Figure S80. Copy of HRMS ESI analysis of the derivatives 10a.

+MS, 0.1-0.3min #(4-18)

Intens. +MS, 0.1-0.3min, Deconvoluted
5000+
40004 1+ (A)
1 357.1335
30004
2000
] 1+ (E)
0: I|Illl|lll|llll|llll|lK
300 400 500 600 700 m/z
# m/z Res. SI/N | 1%
1 301.0711 1611 49.1
2 318.3005 2422 7338
3 345.0605 866 264
4 357.1335 3283 100.0
5 359.1312 1185 35.2
6 362.3269 670 204
7 457.1833 951 290
8 469.1845 872 266
9 825.3071 888 27.0
10 827.3023 785 230
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Figure S81. Copy of HRMS ESI analysis of the derivatives 10g.

+MS, 0.1-0.3min #(4-17)

Intens. +MS, 0.1-0.3min #(4-17)
x10°3
57
49 1+ (A)
1 3711470
3
2
17
0: |Ll I 1 T 1 LI Ill ! LI ‘l I 1 I 1 T 1 Ll ll I 1 lI 1 T l' T I
500 1000 1500 2000 2500 m/z
& m/z  Res. S/IN | 1 %
1 3711470 10507 45494 323109 100.0
2 3494199 10479 10058 71684 222
3 386.0987 11765 4028 32340 10.0
4 10422873 12987 2711 47264 146
S5 1043.4241 11425 171.7 29963 9.3
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Figure S82. Copy of HRMS ESI analysis of the derivatives 6.

+MS, 0.1-0.5min #(5-27)

1+ (A)
321.1547

L.

+MS, 0.1-0.5min #(5-27)

= m/z Res. S/N | 1 %
1 321.1547 8146 14474 26111 100.0
2 32317071 8022 3465 6118 234
3 3241739 7723 2662 4855 186
4 3451506 7926 241.0 5371 20.6
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Figure S83. Copy of HRMS ESI analysis of the derivatives 11a.

Intens. |
x105]

2.0]

05

338.3421
|

339.1469

|
|
R
! \ .‘I \
AERVIRY

S —

340.1498

[ ‘ﬂ
| ¢

340.3493
LA

+MS, 0.0-1.0min #(1-59)

341.1548

0.0

2000
1500]
1000]

500

339.1463
1

340.1496
f

C15H19FN404, M+nH ,339.15

341.1530

‘3385

‘3390 3305

a0 3415 mz

Bruker Compass DataAnalysis 4.0

16.10.2021 13:16:10

Page 1 of 1
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Figure S84. Copy of HRMS ESI analysis of the derivatives 11b.

1+ (A)
253.1126

+MS, 0.1-0.6min #(6-38)

m/z I

| %

~NOoO bk WN -~ H®H

253.1126 43917
254.1153 5964
255.1264 2900
269.1068 12812
270.1115 1830
537.2022 2520
596.5955 1875

100.0
13.6
6.6
292
4.2
5.7
43
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Figure S85. Copy of HRMS ESI analysis of the derivatives 11¢.

500 1000 1500 2000 2500 m’z

Intens. ] +MS, 0.0-1.0min #(1-59)
’{1805 283.1211
1.25% |
1.00] I
0.752 |
0.50§ i
0.25% | I"L 2641234

o00] FIRN I\ 285.1297
e C12H15FN403, M+nH 28312

2000
1500 |
1000 |

500 1
] [ 284.1234
A

] IR }.«" "\ 285.1268
et . ; P

| 2850 mz

Bruker Compass DataAnalysis 4.0 printed:  15.10.2021 13:20:27 Page 1 of 1
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Figure S86. Copy of HRMS ESI analysis of the derivatives 11d.

+MS, 0.1-0.3min, Deconvoluted
1+ (A)
353.1591
1+ (C)
391.1142
# m/z Res. S/IN | 1 %
1 353.1591 7416 100.0
2 370.1853 3472 46.8
3 375.1400 1736 234
4 391.1142 4330 584
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Figure S87. Copy of HRMS ESI analysis of the derivatives 11e.

+MS, 0.1-0.5min #(7-27)

+MS, 0.1-0.5min #(7-27)

1+ (A)
339.1480
# m/z Res. S/N l | %
1 319.0638 7519 388.8 7650 54.1
2 339.1480 7736 588.8 14134 100.0
3 3751244 7834 270.8 8437 597
4 3771115 7654 1766 5521 391
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Figure S88. Copy of HRMS ESI analysis of the derivatives 11f.

Intens.

x10%) 353.|1 625
|

352.1923 ‘ |

S\ ) \

+MS, 0.0-1.0min #(2-59)

355.3677
|

|
354.1657 |‘ | 356.3690
i I it

FI‘ I\_J’\ AS J \ S\

2000] 353.|1 620
1500 |

1000 |

500]

CTBH21ENA04, ManH 353,16

354.1652

N 355.1686

%/ 353

354 355 356 m’z

Bruker Compass DataAnalysis 4.0

printed:  15.10.2021 13:22:01 Page 1 of 1
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Figure S89. Copy of HRMS ESI analysis of the derivatives 11g.

Intens. - +MS, 0.1-0.5min, Deconvoluted
x10%4
1.5
- 1+ (A)
] J3b31611
1.0]
0.5
0- :I T l T T T T T T T T T T T T T T T T T T T
300 400 500 600 m/z
& m/z Res. SIN | 1%
1 253961 9981 78.6
2 3583710 12698 100.0
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Figure S90. Copy of HRMS ESI analysis of the derivatives 11h.

+MS, 0.1-0.5min #(5-27)

1+ (A)
341.1613

+MS, 0.1-0.5min #(5-27)

m/z Res.

S/IN | | %

A WN = H®

341.1613 8349
342.1639 8044
363.1412 8508
379.1153 8442

1862.3 49932 100.0
338.7 9166 184
364.5 11685 234
3951 13837 277
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Figure S91. Copy of HRMS ESI analysis of the derivatives 12a.

+MS, 0.1-0.4min, Deconvoluted
1+ (A)
359.1195
# m/z Res. SIN | 1 %
1 355.1155 69565 100.0
2 357.1136 25547 36.7
3 374.1391 24889 35.8
4 377.0968 16095 23.1
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Figure S92. Copy of HRMS ESI analysis of the derivatives 12b.

+MS, 0.2-2.0min #(11-120)

+MS, 0.2-2.0min #(11-120)

1+ (A)
269.0817
# m/z I 1 %
1 2681736 32261 2.6
2 269.0817 1258314 100.0
3 2700831 150913 12.0
4 271.0792 381093 30.3
5 2720813 50373 4.0
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Figure S93. Copy of HRMS ESI analysis of the derivatives 12g.

Intens. ] +MS, 0.1-0.7min, Deconvoluted
X107
2;
1 A A
_ 369.1356
0:IIL|lhllllIlllllll|llll|llll|lll-
350 400 450 500 550 600 m/z
# m/z Res. S/IN | | %
1 369.1356 7297 100.0
2 31134 2917 159
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Figure S94. Copy of HRMS ESI analysis of the derivatives 13a.

+MS, 0.0-0.2min #(2-11)

Intens._ +MS, 0.0-0.2min, Deconvoluted
x10°
6_
1+ (A)
4 366.1339
2_
O T T T T ] T T |j\l T T ] AI T T T ] T T T T
365 366 367 368 369 m/z
# m/z Res. SI/IN | 1 %
1 366.1339 384624 100.0
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Figure S95. Copy of HRMS ESI analysis of the derivatives 13b.

+MS, 0.0-0.2min #(2-12)

Intens. | +MS, 0.0-0.2min, Deconvoluted
x104
6_
4_
1 1+ (A)
380.1491
i 1+ (E)
1 622.0265
OIlIllllllll|I|IIIIIIIII|IIII||
400 500 600 700 800 m/z
# m/z Res. S/IN | 1 %
1 380.1488 49242 100.0
2 391.2805 7882 16.0
3 413.2630 20647 419
4 429.2354 13356 271
5 622.0265 9571 194
6 922.0062 10780 21.9
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Figure S96. Copy of HRMS ESI analysis of the derivatives 13c.

+MS, 0.0-0.2min #(2-12)

Intens.] +MS, 0.0-0.2min, Deconvoluted

x1097
2.5

2.0
15
1.0
057

0.0

1+ (A)
410.1608

380 38 39 395 400

# m/z Res. S/N | 1 %

1 380.1504 87953 55.1
2 410.1608 159636 100.0

405

L
LIS L L L

410m/z
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Figure S97. Copy of HRMS ESI analysis of the derivatives 13d.

+MS, 0.0-0.2min #(2-12)

Intens. | +MS, 0.0-0.2min #(2-12)
x109-
0.8
1 1+ (A)
0'6_ 380.1505
0.4+
0.2
D-O T T T ‘Mhll T T T T 1 T T L T T T L] T T ] T T T T 1 T T T T 1
500 1000 1500 2000 2500 m/z
# m/z Res. SIN | 1 %
1 380.1505 8777 9752 50279 100.0
2 381.1529 6749 2143 11104 22
3 3912816 7260 1127 6061 121
4 413.2659 7579 404 2356 4.7
5 4211741 10829 50.0 2985 59
6 4292353 7645 1271 7741 154
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Figure S98. Copy of HRMS ESI analysis of the derivatives 13e.

+MS, 0.0-0.3min #(2-16)

Intens.; +MS, 0.0-0.3min, Deconvoluted

2500

20004 1+ ()
366.1373

15001
1000

500

O:|||||||||||||||||||||||||||||

365.0 365.5 366.0 366.5 367.0 3675 miz

# m/z Res. S/N | 1 %
1 366.1373 1545 100.0
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Figure S99. Copy of HRMS ESI analysis of the derivatives 13f.

+MS, 0.0-0.2min #(2-12)

Intens.; +MS, 0.0-0.2min, Deconvoluted
x10°7
2.0
11+ (A)
1.53380.1503
1.0]
] 1+ (B)
0.5 410.1589
0.0: I. T T T T T T T T T T T T T T Il T T T T T T T T l|' T
380 390 400 410 420 m/z
# m/z Res. S/N | 1 %
1 380.1501 131624 100.0
2 410.1589 41115 31.2
3 4292359 17399 13.2
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Figure S100. Copy of HRMS ESI analysis of the derivatives 13g.

+MS, 0.1-0.2min #(3-12)

Intens. +MS, 0.1-0.2min, Deconvoluted
X109

11+ )

21380.1552

&

O- T T T T |J\l T T T T <2 T T T T T T T T T

380 381 382 383 m/z

# m/z Res. S/N | 1 %

1 380.1544 185072 100.0
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Figure S101. Copy of HRMS ESI analysis of the derivatives 13h.

+MS, 0.0-0.2min #(2-11)

Intens. +MS, 0.0-0.2min, Deconvoluted
x10°]
2.0
1.5
- 1+ (B)
1.04 1+(A)
1 3481511 695.2877
0.5
0.0-I T T L LI | T LI LI L T T T 1 L | T T T T LI I T T T LI L) T T T ] LI T
350 40 0 500 550 600 650 m/z
# m/z Res. SIN | 1 %
1 348.1507 135065 100.0
2 380.1568 72628 53.8
3 695.2877 81033 60.0
4 727.2929 24782 18.3
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Figure S102. Copy of HRMS ESI analysis of the derivatives 14a.

+MS, 0.1-0.3min #(3-16)

Intens. |
x109 |

0.8+

0.6+

0.4+

0.2+

+MS, 0.1-0.3min, Deconvoluted

1+(C)
5225979

450 475 500 525 m/z

\ |

400 42
# m/z Res. SIN | 1 %
1 382.1086 56623 100.0
2 384.1055 17602 31.1
3 5225979 7201 127
4 550.6308 6284 111
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Figure S103. Copy of HRMS ESI analysis of the derivatives 14b.

+MS, 0.1-0.1min #(3-8)

Intens. - +MS, 0.1-0.1min, Deconvoluted
x1067
1.5
1.0
] 1+ (B)
0.57 398.1224
U.O : T T T T 1 hl T T T ﬁI T T T 1 Al T T T 1 T T T T I T T T T 1
396 397 398 399 400 401 m/z
# mfz Res. SIN | 1 %
1 396.1255 1137519 100.0
2 398.1224 365607 321
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Figure S104. Copy of HRMS ESI analysis of the derivatives 14g.

+MS, 0.0-0.1min #(2-4)

Intens.] +MS, 0.0-0.1min, Deconvoluted
x106]
2.0
7 1+ (A)
1'5: 396.1087
1.0
1 1+ (E)
0'55 d 596.5863 l
0.0 1 ] T 1 T 1 T T ] T T T l T | |l T T T | T T T T ] T T T T
300 400 500 600 700 800 m/z
# m/z Res. SIN | 1 %
1 290.9614 817120 641
2 359.0622 189521 14.9
3 380.1145 548338 43.0
4 3821122 214165 16.8
5 396.1087 1274941 100.0
6 568.5549 273014 214
7 596.5863 489719 384
8 624.6170 244564 19.2
9 887.2170 536545 421
10 889.2124 450347 353
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Copies of HPLC Analysis

Figure S105. Copy HPLC analysis of the derivative 3.

a Compound 3 prepared from quinoxaline 1,4-dioxide 2 (R;=H, R,=F) as described in [10]

b Compound 3 prepared as described in Scheme 1

a
Chromingram
RO-11 C/LsbSolutions Dt CHEK BG RT923-01 Jed
uv B SR e e
' :
= |
150000 |
r
!I
100000
|
I
||
i
i
x
v A
i TR AT 5 T-1poA Muti 1
T I T 1 I; v T T o
0 H 10 15 2 %
mhin
1 PDA Ml 1/ 3600m dnm
PDA Ch1 360nm dnm s
lemﬁm_m!}[ﬁgh|m%.
1 8,646 a8 1352
)| 9,15 1715 | 149 119
3] 04| J5m s %
4 4469 39538 (3 X0
| Toul | TR0 100.000]
Method Filename (FOSAvlem 23092021 12:28:24
Time Unit Command Valu
001 Pumps B.Conc 0
000 Pumps 1.Cane ]
1300 Pumps B.Cane 0
4500 Cantroller Stop

Shimadzu LC-20 AD; Sysiem - FOS Calone Kromasl-100-Smkom. C-18, 4,6x250 mm. N 62511
Elutlon: A - HIPO4 0,01M pH 2,6; B - MeCN, 1 - 1.0 mbimin, loop 20 mkl

b
Chromatogran
CHEK-1524 CALabSofutionst Dt CHEK\BC: ROYZ3-02.Jod
u¥
b4
150000
100000
!ifmni |
| l
EE g
| . W1 H
i i o« SRR O B o SR -
.I : B e IIHI_»II'DAMuI.ul
] 5 10 15 b ] 2 30
min
I PDA Multi 1/ 360nm dnm
FDA Chl 260nm drm e i : )
| Pk | RetTme | Area | Height A% |
1| B6TH] 12947 _ 1614 0.735
2| 9,079 10817] 112 ]
| 3 o454)  16BI663]  170300) 9535
4| (111 51 72, 101
5| 14473 0036 4304 1.7
6 7.003 e 1284 0558
| Tolal 1762845 182300 100,000/
Method Filename OB Awlem  13,00.2021 13:18:44
Time Unit Comnand Valu
| Pumps B.Cone o
000 Pumps B.Conc &0
13m Pumps B.Cenic £
4500 Caniroller Sip

Shimaddzu L.C-20 ADD; Sysiem - FOS Calo- Kromasil-100-Smk, C-18, 4,6x250 mm, N 62511
Elution: A - H3PO4 0,01M pH 26, B - MeCN, fl- 1.0 mUfmin, loop 20 mki
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Figure S106. Copy HPLC analysis of the derivative 13a.

Chromatogram
CHEK-13M5 C/\LabSolutionsDats\CHEKVCA T 0226-06.Jed

mAL o
:
S04
40—
“-
20— ‘
10— |
Ix g
i 72 ) | 1PDA Mubti 1
T T T T i
s e e )
L] 5 1@ 15 ] 25 =
1 PDA Mubi | / 29%4nm 4nm
Peak Table
POA Chl 294am 4om : —
Pealkcil Teme |  Ars | Height
5 1 15.611 TS050 H; ﬂﬁg 5 Tﬁ
| 2187 —ne09| 9| 043
|,_ o ~ [T  spe|  100.000)
Method
{mﬂm Uit Command Value
Pumps B.Conc 15“
6,10 = i
30,00 Pusmps B.Cont 1
' B.Conc
Jd Fumps
i';'.m Controller Seop
Method Fllename 1 FOS Av.lcm

madzu size Smikm, 4,6*250mm, M 62512
LC-20ADy, 2-System FOS, Colon K romasil ]DD—'EI:II, size
Elh:ﬂun: A -HIPO4 0.01M pH 2.6, B - MeCN, . 1,0 mimin, loop 20mkl.
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Figure S107. Copy HPLC analysis of the derivative 13b.

Chromatogram
CHEK-1474 CALabSslutions\DatadCHEKWCA L 028907 led

15711

1] 3

10

b vl B 290 4nm

Py Chl Z0nm 4nm

Ret. Time

| 15701
i 16,638
3l 19641 !
1 22005
5 27432
il

L M | m:g-umb-‘..'--

| RTHN

.

FHLH)

EIE

.-|:'=|

1] Filemame

. L LC-20AD; 2-System FOS, Colon
\ - HIPO4 0.01M pH 2.6; B - MeCN,

Arca |
3221582
16986
23291
26181
10320
3298360

Lnit
Pumps

Purmips
Fumps
Contraller

: FO¥S Avlem

|8 3 % g
| = =z o =
NI . = S— e = o
| ] i1 15 k.1 _;'-5
mian
Penk Tabds
aght Arch ¥ |
281274 97672
1511] 0.515
2536 (TG |
3720 0.7%4
1551 0,213
289503 100,000
Method
Command Vahe
B.Conc ﬁ
B.Cong
B.Conc m
B.Cone I3
Stop

K romasil 100-C18, 51z §mkm, 4,6%250mm, M R6902
fl. 1,0 ml/min, loop 20mkl.

TFDA Multi
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il

Figure S108. Copy HPLC analysis of the derivative 13c.

350
300
250
1
200~
150-
1N
i
ﬂ] -
]
o)
. 5 10
1 MA Multi 17 25%nem 4nm
13 Chil ZIW’E;‘T —
I'enks Ret. Time ~ Amea
1 15177 4146836
T 32828
3 19.008| 36713 ]
4 1964 21933
5 21344 47561
Tw‘. — AIRSETI.
=] I Programes=
i Unit
0.40 Pumps
20040 Fllmpi
RN Pu
A%.aq) Pu:z
4.5 1) t‘ﬂﬂnﬂh
Victhod Filename  : FOS Av.lcm
madzu LC-20AD

Chromategram
CHEK-1477 CALabSolutions\Dats\CHEKVCA L o e
—5 e 205-0s. B
i
| .
| 8 & 3
i _‘E H_t n; |
o - 2% 30 35
mim
Peak Table
Height | Ara% |
A50548 | 96.756
3927 0.766|
3821 0.857
2689 | 0512
5519 LI
166503 100,000
Command Walue
B.Conc 15
B.Cong 40
B.Conc 0
B.Conc 15
Swop

i : 2-System FOS, Colon Kromasil 100-C18, size Smkm, 4,6*250mm, N 86912
' ton: A - HIPOS 0.01M pH 2.6; B - MeCN, fl. 1,0 ml/min, loop 20mkl.

____._- . | 1P Mulii 1
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Figure S109. Copy HPLC analysis of the derivative 13d.

Ll

g
=]
a1
20416
i
0T

“'.._. e e e e P . T 1PDA M 1
o 5 1 15 0 5 3 35
min
[ PO Multi |7 2900 dnm
Peak Tabile
1A Clil 290nm dnm I P - )
Peak® | Res Time | Area Height [ Arca% |
| 15453 14912 1063 N ER]
T 15.828 17387 2006 | 0432
3 16.400 142125 332461 | _98.019
4 20416 17626 ~ 1G9RT DA3E|
5| 211736 18688 2134 0.465
6 20857 oS4, 1759 0,275
Total 4021792 341409 1040, il
Methad
=] L P ]
Tt o I Imit Eﬂ'ﬂ'lmmd Walue
0.1k Pumps B.Cone .I;;
2000800 Pumps B.Cong
KIREL Pumps B.Cont 7O
J35,06p Pumps B.Conc (1
5,00 Controller Stop
steilund Filename : FOS Av.lecm

51 imadzu LC-20AD: 2-System FOS, Colon Kromasil 100-C18, size Smkm, 4,6*250mm, N 86912
i1 ion: A - H3PO4 0.01M pH 2.6; B - MeCN, fl. 1,0 mlimin, loop 20mkl.
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Figure S110. Copy HPLC analysis of the derivative 13e.

Chrematogram
i CHEK-14% -
Al o ; .C"'ul-lhﬁ-ul- utions\Datw\ CHEK\BA LO325-10.4cd
| A et e
I
15 |
m. '
i
150
100
!
;e e = g 4
[| ;‘E..F;IIME -"I-_. Il|| I
. . T — | 1PDAMuki1
0 5 10 15 0 15 30
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I PDA Multi 1/ 300nm 4nm
Peak Table
PDA Chl Mi0nm 4am ; i = o
Peak# = RetTime |  Area | Helght | Ara% |
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2 _lop4z, 00 30| 1715 0.636
f 3 11236 4550228 | 366255 93362
& A 12475] 48196 2787 R
, 5 15.021 B2 ~ B43l 1.724|
[ ' 17173 130534 14623 LETE |
[ Total ] 4873746 | 394709 100.000
Method
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Tume Lin# Ensmlnd ;Tlﬂ.‘-
a0 Pumgs Loong
w000 Pumps B.Conc &0
33.00 Pumgs B, Cang 0
43.00 Controller Stop

Methed Filermme : FOS Bv.lem

Shimadzu LC-20AD; 2-System FOS, Colon Kromasil 100-C18,.size Smkm, 4,6*250mm, N 86912
Elution: A - H3PO4 0.01M pH 2.6; B - MeCN, fl. 1,0 ml/min, loop 20mkl.
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Figure S111. Copy HPLC analysis of the derivative 13f.

Chromatogram
mAll CHEK-1480 C:\LabSolutions\DataWCHERW A L 0209-00, 1cd
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Figure S112. Copy HPLC analysis of the derivative 13g.
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Elution: A - H3IPO4 0.01M pH 2.6; B - M

on Kromasil 100-C18,.size Smkm, 4,6*250mm, M 86912
eCM, fl. 1,0 ml/min, loop 20mkl.
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Figure S113. Copy HPLC analysis of the derivative 13h.
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Elustion: A - HIPO4 0,010 pH 2.6; B - MeCh, fl. 1,0 mlimin, loop 20mkl.
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Figure S114. Copy HPLC analysis of the derivative 14a.
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Shimadeu LC-20 ADy; Sysiem - FOS Colon- Kromasil- L00-Smkon. C-18, 46250 mm. M 62511
Elution: A - HIPOG 0,01 M pH 2,6; B - MaCB, 1 - 1.0 mbimin, loop 20 mii
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Figure S115. Copy HPLC analysis of the derivative 14b.
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Elution: A - HIPOA 0010 pH 2,6; B - MeCH, f1 - 1.0 ml'min, loop 20 mkl
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Figure S116. Copy HPLC analysis of the derivative 14g.
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Elution: A - HIPO4 0,000 pH 2.6; B - MeCM, 1 - 1.0 ml'min, loop 20 mkl
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Table S2. Experimental parameters of aqueous solubility (pH=7) of some derivatives 4a-¢, 13a and 14a

at 23 °C.

Experimental solubility

Compound
(mg/mL)
4a*HCl 14.3+£0.3
4b*HCI 1.2+0.1
4c*HCI 0.17+0.02
13a*HCI 0.9+0.1
14a*HC1 0.03+0.05
14a*MsOH 0.6+0.1
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