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1. Spectral data of Series I:

1.1. Compound 8a
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Figure 1a. TH NMR spectrum (400 MHz) of compound 8a in DMSO-ds.
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Figure 1b. 3C NMR spectrum (100 MHz) of compound 8a in DMSO-ds.




Single Mass Analysis

Element prediction: Off
MNumber of isotope peaks used for i-FIT = 3

Monoisolopic Mass, Even Electron lons

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 20.0

572 formula(e) evaluated with 1 results within limits {up to 50 best isotopic matches for each mass)

Elements Used:
C:0-30 H:0-30 N:0-5 0O:0-2 S:0-1 35CI:0-2 37Cl 01
ET-10b/Ad SYNAPTGZ-SEENotSat O7-Mar-2023
67581 09:50:34
0653 304 (0.615) Cm (302:428-92:112)
1: TOF M5 ES+
4 _30e+006
100 381 .0190
: 3830167
%—
] 302.0216
E 3050145
1 3852024  367.0896 5809630 [ ey 309 3087 4003088 405 00pp 4050271
IIIIIIIIIllIIl'lllll!lrlll!lllll!l!lll IFIIIIIIIIIIIIIIIIIIIIllIl!lIlIl!ltlllFI!IIIII!IIIIIFIIIIIImﬁ
3840 386.0 388.0 3800 382.0 3.0 396.0 398.0 400.0 402.0 404.0
Minimum: -1.5
Maximum: 5.0 3.0 20.0
Mass Calc. Mass mDa FEM DBE i-FIT Formula
391 .01490 391.0187 0.3 0.8 12.5 4385.1 €17 H13 W4 O 5 35C12

Figure 1c. HRMS of compound 8a.




1.2. Compound 8b

y
Er-ae E = 2R REEY = B
o M (Bl
Sy B | e o
4 4 =
l (1] I
o — f 900
T — . =~ | |
I |
s 1! B,
III/, e ‘MMH-’ . *—.__.-"I| I| I| |||||l e00
4 I
|
f / | | ||I'.'
d { | I | _||II 13 700
/ f | I |||l
—=E 1 T S T
I{s} = p2 ) B g 00
.5 84 83 8.2 81 BO 79 78 7.7 7.6 7.5 74 73 72 7.1 70 69 6.8 6.7 6.6 6.5
f1 (ppm)
500
|
G (=) H (5]
13.06 9.31 ||
1 = = O
300
200
=100
~h =
b bt o S
o 5 ARSEAAE --100
A o o it k|
T T L T T T T T T T T T T T
14 13 12 11 10 9 8 7 5 4 3 2 1
f1 {ppm}

Figure 2a. "TH NMR spectrum (400 MHz) of compound 8b in DMSO-d¢.
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Figure 2b. 13C NMR spectrum (100 MHz) of compound 8b in DMSO-ds.



Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 25.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

127 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-20 H:0-20 MN:0-4 ©O:0-4 79Br:0-1 B81Br:0-1

ET-10c/Ad SYMNAPTG2-SHNotSat 07 -Mar-2023
67504 13:38:43
0672 GBS (1.372) Cm (624:827)
1: TOF M5 ES+
9 39e+006

100+ 385.0303 3IBT.0283

%

] 3860326 388.0308
o] STy gy 00 STNER 00 s o139 TR0 | 3890331 3009050 3929037  3o40nte 3959049
llll'||rFllll |rrlll'|'|IIIIII'IIFFIIIIIIFIII '|||r|ll'|'| |FIII!‘IIIIIII'IIrrlII'|'|IIlllli'||r'|ll|||r!ll|1||
ara.0 3800 382.0 384.0 386.0 3880 390.0 3020 304.0 3960

Minimum: -1.5
Maximum: 5.0 i.0 25.0
Mass Calc. Mass mDa FEM DEBE i-FIT Formula
385.0303 385, 0300 0.3 0.8 12 .5 3927.6 C17 H14 W4 0 T79Br

Figure 2c. HRMS of compound 8b.



1.3. Compound 8c
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Figure 3a. TH NMR spectrum (400 MHz) of compound 8c in DMSO-d¢.
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Figure 3b. 13C NMR spectrum (100 MHz) of compound 8c in DMSO-ds.




Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 15.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisolopic Mass, Even Electron lons

Elements Used:
C:0-50 H:0-50 N:0-5 O:03 5:01 F0-1

400 formulaie) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

ET-10d/Al SYNAPTG2-SHNotSet 06-Mar-2023
67577 15:36:36
0648 726 (1.443) Cm (TO8:730)
1: TOF M5 ES+
6.41e+005
100~ 341.0879
o
] 342.0011
1 3351700 3371065  33g.0740 2410341 | 3430052 3441104 351.0834 9021035
DIIFIIII|Ilr|'|r||IIIIIII‘rII'IIII|I'|r|'|rIIII|IIII‘rII'IIII|I'|r|'|r||||||l|l'|r|I'IIIIII'|rI'|rI|II|I|IIsz
3340 3360 338.0 3400 3420 M40 346.0 352.0
Minimum: =15
Maximum: 5.0 3.0 15.0
Mass Calc. Mass mDa PPM DRE i-FIT Formula
341.0879 341.087%72 .7 2.1 12.5 186789.2 C17 H14 N4 0 8 F

Figure 3c. HRMS of compound 8c.




1.4. Compound 8d
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Figure 4a. TH NMR spectrum (400 MHz) of compound 8d in DMSO-d¢.
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Figure 4b. 13C NMR spectrum (100 MHz) of compound 8d in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 20.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

863 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C.:0-60 H:060 N:05 0:0-1 S:0-1 35C1:0-3 37Cl0-1

ET-10fAd SYNAPTG2-SENotSet

67587

0665 775 (1.540) Cm (761:775)

1: TOF M5 ES+

100+ 4249802 426.9780

%-. 428 0756
] 4750828 | 4279799 e
- 4BA1T5 TQ 2725 4229708 424, QEIE 429, 9??4 ¢ : 4332137 434 8394
IIIIIIIIIIIIIF!IIIIFlIrlIIFlIFIIIIl FIIIll!lIIlIlI!IIIlIIIlIFI!IlIFlI!IIFII!III 1TTrr
418.0 4200 4220 424 0 426.0 4280 430.0 4320 4340

Minimum -1, 3

Maximum 5.0 3.0 20.0

Mass Calc. Mass mDa FEFM DBEE 1-FIT Formula

424 9802 424.39797 1 1.2 12,9 2152 Cl7? B1Z2 N4 O 5 33C13

436.8368
436.0

07 -Mar-2023
12:33:13

8.82e+005

4390963
mz
438.0

Figure 4c. HRMS of compound 8d.
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1.5. Compound 8e
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Figure 5a. TH NMR spectrum (400 MHz) of compound 8e in DMSO-ds.
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Figure 5b. 13C NMR spectrum (100 MHz) of compound 8e in DMSO-ds.
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Single Mass Analysis

Element prediction: Off

Monoisolopic Mass, Even Electron lons

MNumber of isotope peaks used for i-FIT = 3

Elements Used:
C:0-30 H:0-30 N:0-5 0O:0-5 F:01
ET-10G/Ad
67590
0668 67 (0.149) Cm (67:84)
1: TOF MS ES+

100

[T

D- 317.5877.318.2860 321.0796

3160 318.0 3200 3220

Minimuam:
Maximum: 5.0 3.0
Mazs Calc. Mass mDa PFM
325.1104 325.1101 0.% 0.9

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 20.0

192 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

SYNAPTG2-SHMNaotSat 07 -Mar-2023
13:24:09
5.02e+005
325.1104
3261129
325.0612 2T 1147 3292290 332 3314 3333391 335.0829 337.012 339.14'15_:\?2
3240 326.0 328.0 330.0 3320 334.0 336.0 338.0
=il
20.0
DBEE i-FIT Farmula
1255 1348.2 €17 H14 N4 02 F

Figure 5c. HRMS of compound 8e.
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1.6. Compound 8f
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Figure 6a. "TH NMR spectrum (400 MHz) of compound 8f in DMSO-ds.
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Figure 6b. 3C NMR spectrum (100 MHz) of compound 8f in DMSO-ds.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 30.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

292 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-50 H:0-50 NMN:0-5 0O:0-2 35CL0-1 37Cl0-1

ET-10k/AJ SYNAPTG2-Si#NotSet
67580
0652A 658 (1.308) Cm (653:667)
1: TOF MS ES+
i 341 0809
343.0784
3440803
3202321 332.3296 357 no51  41-0308 349.1819.350.0165 355.282

3300 3325 335.0 3375 340.0 342.5 5.0 3475 350.0 3525 355.0

Minimum: -1.5

Maximuam: G 3.0 30.0

Mass Calc. Mass mDa FFM DEE 1-FIT Formula

341.0809 341.0805 0.4 1.2 12.5 1797.8 €17 H14 N4 02 35C1

09-Mar-2023
14:21:09

6.46e+005

350.2445
m
360.0

iz

Figure 6¢c. HRMS of compound 8f.
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1.7. Compound 8g
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Figure 7a. TH NMR spectrum (400 MHz) of compound 8g in DMSO-d¢.
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Figure 7b. 13C NMR spectrum (100 MHz) of compound 8g in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 20.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Odd and Even Electron lons

146 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-30 H:0-20 N:0-4 0:01 S:0-1 35CL0-1 37Cl:0-1

ET-101/A SYMAFTG2-SifNotSet 07-Mar-2023
67585 12:25:31
0663 517 (1.034) Cm (469:548-98:132)
1: TOF MS ES+
2 64e+006
100 357.0581
%-_ 359.0558
7] 360.0582
ol 3410800 330761345 1359 3491848 3550423570098 | ( sm 3710720 3720690 3732572
T I T T T T T T L] T T L] L] T T L] L] T T T T T L] T T T l T T T I ¥ T T T T T T T T T T T T T T l T
340.0 3425 3450 3475 A50.0 A52.5 355.0 357.5 360.0 362.5 A65.0 375.0
Minimum: -1.5
Maximum: 5.0 3.0 20.0
Mass= Calc. Mas=s mDa EEM COBE i-FIT Formula
357.0581 357.0577 0.4 1.1 L 2715.5 C17 H14 H4 O 5 35C1

Figure 7c. HRMS of compound 8g.
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1.8. Compound 8h
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Figure 8a. 'TH NMR spectrum (400 MHz) of compound 8h in DMSO-ds.
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Figure 8b. 13C NMR spectrum (100 MHz) of compound 8h in DMSO-ds.
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Single Mass Analysis

Tolerance =3.0 PPM / DBE: min=-1.5 max =150
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

176 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-50 H:0-20 N:0-5 0:0-3 79Br:0-1 81Br: 0-1
ET-10m/AJ SYMNAPTGZ-SiNotSet 06-Mar-2023
67578 15:40:18
0649 670 (1.331)
1: TOF MS ES+

4 52e+006

, 385.0307 387.0286
O
386.0334|388.0314
371.0349_373. 25533” 2508 476 0207 381,016 384.9726 |asa. 034939“ 0370 393.1908 305.2384 397.2006 399.2075
L] T I T T L] L] I L L] l Ll T L L] L] L T T Ll Ll T T T L L] L] T L L] L] T T L] Ll T T Ll Ll L] Ll I T T L T
3700 3?2.5 375.0 3rrs 38{? D 3&2 385.0 38? 5 39('.! G 392 5 3‘35 0 3975

Minimum: ==k
Maximum: 5.0 3.0 15.0
Mazs= Calc. Mass mDa EPM DEE i=FIT Formula
385.0307 3I85.0300 0.7 1.8 12.5 3291.8B C17 Hl14 N4 02 79Br

Figure 8c. HRMS of compound 8h.
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1.9. Compound 8i
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Figure 9a. TH NMR spectrum (400 MHz) of compound 8i in DMSO-d¢.
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Figure 9b. 13C NMR spectrum (100 MHz) of compound 8i in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 25.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

539 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-30 H:0-30 MN:0-5 0O:0-2 S:01 79Br:0-2 81Br: 01

ET-10nfAl SYMNAPTGZ-SEhotSet 14-Mar-2023
67591 15:23:46
0BE9A 521 (1.045) Cm (411:820)
1: TOF MS ES+

4 31e+007
100 400.9966

3989915
] 403.0042

385.0301.387.0281

404.0069
260.1557 a69.0001 3732559 332-335% ‘ I’/ 398.0306 3089150 | | | / 4150218 417,132 424 1555420 0371
E Ll L T T II L T Ll L] I T : L] : I T L] I‘fl I L] T L L] I T T L] Ll I ll L] L T I L] T T Ll I T T L] L] I L] L] T I L] ] T L] I L T Ll L] “‘I. T ! L T I L] L] T II ] T L lI I T T m 1
360.0 370.0 380.0 390.0 400.0 410.0 420.0 430.0
Minimum: =1,5
Maximum: 5.0 3.0 2a.0
Mazsz Calc., Masszs mDa BM DBE 1-FIT Formula
3B85.0301 3IB85.0300 0.1 0.3 12.5 4631.4 €17 H14 W4 02 79Br

Figure 9¢c. HRMS of compound 8i.
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1.10. Compound 8j
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Figure 10a. "H NMR spectrum (400 MHz) of compound 8j in DMSO-d¢.
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Figure 10b. 3C NMR spectrum (100 MHz) of compound 8j in DMSO-dg.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 20.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

304 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-30 H:0-24 N:0-5 0:0-2 5S:0-1 79Br:0-1 81Br: 0-1

ET-1000/AJ SYMAPTG2-SigNotSet 07-Mar-2023
67592 13:31:27
0670 517 (1.035) Cm (517:591)
1: TOF MS ES+

2.76e+006
1 401.0075 #0009

402.0101 404.0085

3032085 3040804 3060886 oo0-0067 400.9492 | | 405.0105 406.0129 409.0052 4111033 4123252
IIIIIPIIPIIIIllllllllllllllllllIIIIIIIIIIIIIIiIlllllllllIlIllllll'llllIIlIIIIllllllllIIIIlIIIIIIIIIIIIIIII
392.0 394.0 396.0 398.0 400.0 402.0 404.0 406.0 408.0 410.0 4120

Minimum: =1.5

Ma = imum: 5.0 3.0 20.0

Mazss Calc. Mazzs mDa EFEM DERE i-FIT Formula

401.0075 401.0072 0.3 0.7 12.5 3033.7 C17 H14 N4 0O S5 7Y9Br

Figure 10c. HRMS of compound 8;j.
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2. Spectral data of series Il

2.1. Compound 9a
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Figure 11a. 'TH NMR spectrum (400 MHz) of compound 9a in DMSO-dg.
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Figure 11b. 13C NMR spectrum (100 MHz) of compound 9a in DMSO-dg.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 13.0

Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
110 formula(e) evaluated with 1 results within limits (up to 50 closest resulls for each mass)

Elements Used:

C:0-30 H:0-20 N:0-5 0O:0-4 35:0-1

ET-4afAl

67563

0566 129 (0.272) Cm (80:482)
1: TOF MS ES+

10

951 0850351.2323

SYNAPTG2-SMNotSet

353.1065

351 0726 392.2413

353.1161

350.50 351.00 351.50 352.00 35250 353.00 353.50 354.00 35450
Minimum: -1.5
Maximum: 5.0 3.0 13.0
Mass Calc. Mass mDa FEFM DBE 1-FIT Formula
353.1085 353, 1072 -0 —2.0 12.5 3879.9% cCcla HIT N4 02 S

355.50

27-Feb-2023
11:59:58

4.09e+005

3559220

356.00

Figure 11c. HRMS of compound 9a.
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2.2. Compound 9b
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Figure 12a. 'TH NMR spectrum (400 MHz) of compound 9b in DMSO-d¢.
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ET-4b_002.001.1r modified carbon.esp
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Figure 12b. 13C NMR spectrum (100 MHz) of compound 9b in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-1.5, max = 13.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
436 formula(e) evaluated with 1 results within limits {up to 50 closest results for each mass)
Elements Used:

C:0-30 H:0-20 N:0-5 0O:0-4 S:0-1 35CI0-1 37CIL 0-1
ET-4b/AJ SYNAPTG2-Si#NotSet 27-Feb-2023
67562 12:03:38
0567 81 (0.176) Cm (80:93)
1: TOF MS ES+
5.17e+004
100~ 387.0680
9%l
] 387.0604) s
a 381.1079 5022206353 5449 3852828 3000757 3910683 303.0688 3050724 _ 397.0577397.483
l'lllrl|r1ll[llr'lIl1ll[1ll1lllll[1llrllr1l|1llr'|ll1llrlll'|llrl r1ll[llr1|l1ll[1ll1llrll[1llrl
380.0 382.0 384.0 386.0 388.0 390.0 392.0 394.0 396.0 398.0
Minimum: -1.5
Max imum: 5.0 3.0 13.0
Mass Calc. Mass mDa FEM DRE i=-FIT Formula
387.0680  387.0682 -0.2 -0.5 12.5 1063.8 C18 H16 N4 02 S 35Cl

Figure 12c. HRMS of compound 9b.
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2.3. Compound 9c
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Figure 13a. 'TH NMR spectrum (400 MHz) of compound 9¢c in DMSO-d¢.
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Figure 13b. 13C NMR spectrum (100 MHz) of compound 9¢c in DMSO-d.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-1.5, max = 13.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

411 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-30 H:0-20 N:05 0O:04 S:0-1 79Br:0-1 81Br: 0-1

ET-4c/AJ SYNAPTG2-Si#NotSet 27-Feb-2023
67561 12:07:17
0568 1326 (2.618) Cm (1306:1330)
1: TOF MS ES+
— 7.51e+005
100 : 433.0163
%_.
1 434.0186
. 4220153 4252146 4290048 | f 4350123 439.2325 4432141 4450258 410 5188 451.2187 o
L] L3 T L I L] T L] T T L L] L] T T T I L) L L] L) L] L3 T L] T L T T L] T L] L3 L] L3 T L I T 1 L] L] I T L] L3 T

T | I T 1 L] I L) | I 1 ¥ | T
420.0 422.5 425.0 427.5 430.0 432.5 435.0 437.5 440.0 442 5 445.0 447.5 450.0

Minimum: -1.5

Maximum: 3.0 3.0 13.0

Mass Calec. Mass mDa FPM DEBE i=FIT Formula

431 .0177 431.0177 0.0 0.0 12.5 2065.6 (C18 Hle N4 02 5 T9Br

Figure 13c. HRMS of compound 9c.
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2.4. Compound 9d
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Figure 14a. 'TH NMR spectrum (400 MHz) of compound 9d in DMSO-d¢.
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Figure 14b. 3C NMR spectrum (100 MHz) of compound 9d in DMSO-d.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-1.5, max = 14.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

105 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-30 H:0-20 N:0-5 O:0-4 S:041

ET-4d/Al SYNAPTGZ2-Si#NotSet 27-Feb-2023
67560 12:10:55
0569 185 (0.383) Cm (184:197)
1: TOF MS ES+
7.04e+004
100~ 398.0021
i
] 399.0931
] 373.2553 382.1318 39105623932119 4001800 417.2821 455 1608 4310168 433.0132
GII1|III1II rIIIII1lIII1lIr1III 1III|IIII[1III[I|II'|IIII| Ilr lIlI'IlIlr ||||'|||r1 Ilr1lllr1lllI'1lIIIJ1lll1l|l|’1l|l|1l|l|’1l|l|IIII1IIIr ITIJJZ

370.0 375.0 380.0 385.0 380.0 385.0 400.0 405.0 410.0 415.0 420.0 425.0 430.0 435.0

Minimum: -1.5

Maximum: 3.0 3.0 14.0

Mass Calc. Mass mDa EPM DEE i-FIT Formula
398.0921 398.0923 -0.2 -0.5 135 1163.4 (C18 Hl1e M5 04 S

Figure 14c. HRMS of compound 9d.
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3. Spectral data of series lll:

3.1. Compound 10a
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Figure 15a. 'TH NMR spectrum (400 MHz) of compound 10a in DMSO-d¢.
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Figure 15b. 13C NMR spectrum (100 MHz) of compound 10a in DMSO-dg.
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Single Mass Analysis

Tolerance = 3.0 PPM [/ DBE: min = -1.5, max = 20.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

170 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-40 H:0-60 N:0-5 0:0-2 35:0-1

ET-0a-HRESI/A SYNAPTG2-Si#NotSet 21-Feb-2023
67546 14:51:25
0501A 151 (0.313) Cm (134:154)
1 TOF MS ES+
1.29e+005
— 3510913
o
] 352.0035
347.2015
ol 5178 3484500 7717 348 1086 9117 350 1067 351.1266]  353.0977 354.0066 355,;993353_1133555-539fm
Mok g, SN, 0 R - LR ) e T L R T
3450 = 3480 = 347.0 3480 = 3490 = 3500 = 3510 3520 3530 = 3540 3550 3560  357.0
Minimum -1.5
Maximum 5.0 3.0 20.0
Mazs Calc. Maszz mDa EPM DEE i-FIT Formula
351.0913 351.0918 -0.3 -0.59 T35 l1l1e6.6 C18 H15 N4 02 5

Figure 15c. HRMS of compound 10a.
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3.2.
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Figure 16a. 'TH NMR spectrum (400 MHz) of compound 10b in DMSO-d¢.
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Figure 16b. '3C NMR spectrum (100 MHz) of compound 10b in DMSO-d¢.

47




Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 20.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
644 formulale) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-40 H:0860 N:0-5 O:0-2 5:0-1 35C1:01 37Cl0-1
ET-9b-HRESIAJ SYNAPTG2-SHMNotSat 22 Feb-2023
67547 10:56:04
05028 B4 (0.185) Cm (38:84)
1: TOF MS ES+
9 98e+004
100 385.0520
LT
] 382.8507 85,0442 387.0516
: A/T A449 386.0541 387 0300|387 0613 387 9875 SR9.0420 3800517 3905150
0= miz
383.00 384 .00 38500 386.00 387.00 388.00 380.00 390,00 391.00
Mind mum: =1, 5
Maximum: 5.0 3.0 20.0
Mass Calc. Mass mDa FFM DBE 1i-FIT Formula
385.0520 385.0528 -0.86 -1.6 13.5 3387.6 Cl3 H14 M4 02 5 35C1

Figure 16c. HRMS of compound 10b.
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3.3. Compound 10c
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Figure 17a. 'TH NMR spectrum (400 MHz) of compound 10c in DMSO-d¢.
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Figure 17b. 13C NMR spectrum (100 MHz) of compound 10c in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 20.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

637 formulae) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Lised:
C:0-40 H:0-60 MN:0-5 O:0-2 S:0-1 79Br:0-1 81Br: 01
ET-9c-HRESI AL SEYNAPTG2-SHNotSet 21-Feb-2023
67548 14:58:49
0503 924 (1.829) Cm (912:928)
1: TOF MS ES+
1.31e+005
100 4290018 430.9998
o
] 430.0012 431.8977
1 424 8902425 1624 426.9879 A 432.96872 4340025 _434.9568
D IrllllIFIIIIrllll'llIIIIIFIII'|Irlll'lllllllllll'|lrl IlIIIIIIIFIII'|IrlII IIII'IIrlll'llrllllIFII'|Irrllllllllllllll'llrllllmlrz
4240 4260 4260 4270 428.0 4290 4300 431.0 4320 4330 4340 435.0
Minimum: =15
Maximam: 5.0 3.0 20.0
Mass Calc. Mass mDa FPFM DEE i-FIT Formula
426 0018 428, 0021 -0.3 -0.7 15,5 1459.3 C18 H14 W4 02 5 TY9Br

Figure 17c. HRMS of compound 10c.
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3.4. Compound 10d
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Figure 18a. 'TH NMR spectrum (400 MHz) of compound 10d in DMSO-d¢.
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Figure 18b. 3C NMR spectrum (100 MHz) of compound 10d in DMSO-dg.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 15.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
252 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-40 H:040 M:0-5 0O:05 S:0-1
ET-8d-HRESI/AJ SYNAPTG2-SE#NotSet 22-Feb-2023
67549 13:02:32
0489 173 (0.360) Cm (165:285-87:110)
1: TOF MS ES+
2 38e+005

100~ 396.0763

LT

] 396,067 31396.0898 3107 0762

5 398 0809 mm?q_
1 3912147 3g22301 3932966 394.8710 | 396.0065 { 7 4003175 401.2672 4020750
!!IIIII'llIIIIFIIIIIllII F!I!IIIIIllIIIIFIIIIIIllIIIF! IIIIIilI IFFrIIIIIlIIII!I!IIIIIIIlIIFIIIIIIIlllll!!llllllllllll!

391.0 382.0 3830 394.0 3850 3860 387.0 398.0 384.0 400.0 401.0 4020

Minimum: -1.5

Maximum: 5.0 3.0 15.0

Mass Calc. Mass mDa PEM DBE i-FIT Formula

396 0Ta3 J8e.0766 -0.3 -0.48 14.5 2M1Me.3 Cl3 H14 w5 o4 8

Figure 18c. HRMS of compound 10d.
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3.5. Compound 10e
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ure 19a. 'TH NMR spectrum (400 MHz) of compound 10e in DMSO-dg.
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Figure 19b. 13C NMR spectrum (100 MHz) of compound 10e in DMSO-d¢.
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Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 14.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
659 formulale) evaluated with 1 results within limits (up to 50 closest resulls for each mass)
Elements Used:
C:0-30 H:0-16 MN: 04 O:02 5:0-1 35CI:0-3 37ClI0-3
ET-8e-HRESI/AJ SYMAPTG2-S#NotSet 21-Feb-2023
67550 15:57-37
0500C 388 (0.781) Cm (372:428)
1: TOF MS ES+

5.54e+005
10 452.9744 454.9720

456.9689
453.9774 4559745
4489373 4508572 4929678 | i as7oray  4PBO6T2 46120434 o, g475463 3037 o
!Illll!lllll!lIlllllllllllll llIIIIIII IFIIIIIFIIIIIFIIIIHIIIIIIFIIF lFIlIIIFIl!Il
4480 450.0 452.0 454.0 456.0 458.0 460.0 462.0

Minimum: —~1:5
Maximum: 5«0 3.0 14.0
Mass Calc. Mass mDa PPM DEBE 1-FIT Formula
452 .9744 452.9747 -0.3 =0. 13.5 2845.0 €18 H1Z? N4 02 5 35Cl3

Figure 19c. HRMS of compound 10e.
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3.6. Compound 10f
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Figure 20a. '"H NMR spectrum (400 MHz) of compound 10f in DMSO-ds.
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Figure 20b. 3C NMR spectrum (100 MHz) of compound 10f in DMSO-d.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 15.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
384 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-30 H:0-30 MN:0-5 O:0-5 F: 01 S:0-1
ET-0f-HRESI/AJ SYNAPTG2-Si#NotSet 22.Feb-2023
67551 14:36:11
0505A 603 (1.204) Cm (602:612)
1. TOF MS ES+
4 81e+004
.y 368.0820
%—
1 370.0857
{ 3582244 359235935, o435 363 apg 67.0754 0TI FRIAN0750  STS.0B56376.0088 g 000 agq 4340 385, 119

llllIII|1lll|!rlI|Illll!!!lllI-IlllllllIIIIIIIFFI!III'llllllllllllll | LLANBERRY | e |||| TEFTTT I T PO NPT T T T AP F TP TIA N[ FF AT [TTTT | NRRFTITI NN

358.0 360.0 362.0 364.0 366.0 368.0 370.0 3?2 0 3?4 0 3760 3780 380.0 382.0 384.0

1nimums: 1.5

Maximum: 5.0 3.0 15.0

Mass Calc. Mass mDa FFM DBE 1-FIT Formula

369.0B20 369.0821 -0.1 -0.3 153.5 842.1 Cl8 H14 N4 Q02 F 5

Figure 20c. HRMS of compound 10f.
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3.7. Compound 10g
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Figure 21a.

TH NMR spectrum (400 MHz) of compound 10g in DMSO-dg.
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Figure 21b. 3C NMR spectrum (100 MHz) of compound 10g in DMSO-ds.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 15.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

384 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-30 H:0-30 MN:0-5 O0:0-5 F:0-1 5:0-1

ET-89g-HRESIAD SYNAPTG2-SHMNotSet
67552
0506 1429 (2.852) Cm (1426:1446)
1: TOF MS ES+
10 3690818
3T0.0847
352 1180 357 5454 2030347 354 9449 71,0081 5 00354
350.0 355.0 3800 365.0 370.0 3750
Minimuam: —1 5
Maximum: < s 3.0 i5.0
Mass Calc, Mass mDa FPM DBEE i-FIT Formula
369.0818 369.0821 -0.3 -0.8 13.5 1405.0 C18 H14 N4 02 F S

379.0008
380.0

3850470 388.0541 381.0576

385.0

21-Feb-2023
15:35:47

2 93e+005

miz
390.0

Figure 21c. HRMS of compound 10g.
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3.8. Compound 10h
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Figure 22a. "TH NMR spectrum (400 MHz) of compound 10h in DMSO-dg.
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Figure 22b. 13C NMR spectrum (100 MHz) of compound 10h in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM |/ DBE: min = -1.5, max = 14.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisolopic Mass, Even Electron lons

503 formulale) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-30 H:0-20 N:0-5 0O:0-5 &S 01 79Br:0-1 81Br: 0-1

ET-9h-HRESI/AJ SYNAPTG2-SiNotSet 21-Feb-2023
67553 15:50:12
05084 220 (0.450) Cm (213:230)
1: TOF MS ES+
4.05e+004
- 430.9994
] 429.0023
a1
] 428.9922420 0113 409 9066 [431.0129
K ] - 431.89926 432 gasT
1 4248885 4250621 426.9673 428.0303 5 434.0046 435.0257 446 43g4 436.8576
DIl'|FI|l'|rl|llrlIllrl|l'|FI|l1l||l|r||l|'l|l1'l|l1l Illlllll'lll1'lrl1l Illllllllllllllrl‘l rl‘llllll|llllrlIllrllll'lll'llllllrllllrllmlrz
4250 4260 4270 4280 4290 2 4300 2 4310 4320 4330 2 4340 4350 4360 4370
Minimum: -1.5
Maximum: 5.0 3.0 14.0
Mass Calc. Mass mDa FFM DBEE i-FIT Formula
4290023 429.0021 0.2 0.5 13.5 1469.3 (Cl8 H14 N4 02 S 79Br

Figure 22c. HRMS of compound 10h.
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3.9. Compound 10i
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Figure 23a. 'TH NMR spectrum (400 MHz) of compound 10i in DMSO-dg.
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Figure 23b. 13C NMR spectrum (100 MHz) of compound 10i in DMSO-ds.
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Single Mass Analysis

Tolerance = 3.0 PPM [/ DBE: min = -1.5, max = 14.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

516 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-30 H:0-20 M:0-5 0O:0-2 S:0-1 F:0-1 35CL0-1 37Cl:0-1

ET-S9i-HRESIIA SYMNAPTG2-SENotSat 22 Feb-2023
67554 1:1704
0511 6859 (1.372) Cm (664:696)
1: TOF M5 ES+
9.04e+005
100— 403.0427
2
- 405.0406
I 4060422
ol 3810009  387.0626 3890900 3959930  401.0305 4132718 419.2911, 4209307 4250044 427.0178
380.0 385.0 380.0 395.0 400.0 405.0 410.0 415.0 420.0 425.0 430.0
Minimums: -1.5
Maximum: 5.0 3.0 14.0
Mass Calc. Mass mDa PFM DBE i-FIT Formula
403. 0427 403. 0432 -0.5 -1.2 13.5 2251.1 €18 H13 N4 02 5 F 35C1

Figure 23c. HRMS of compound 10i.
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Figure 24a. "TH NMR spectrum (400 MHz) of compound 10j in DMSO-dg.
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Figure 24b. 3C NMR spectrum (100 MHz) of compound 10j in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 14.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

422 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-30 H:0-16 MN:0-5 0O:0-2 S:0-1 F:0-1 35CI: 01 37Cl:0-1

ET9-HRESLA SYNAPTG2-SEENotSet 22 Feb-2023
67555 11:20:45
0512 1033 (2.046) Cm (1011:1035)
1: TOF MS ES+
1.06e+005

100 403.0436

-]

] 405.0389

v 4030352 5.0572

] 3932903 5o,4795  399.3076.400.0479 i s I A 418.0452

D lllllrl|11lllll-||]1|l;Frr|I.lllllrrll"llllllllI‘.lll_._l-r||||ll lrrrl|lll|ll||_|L:|'|llIl.'|Il"'lll-rrll|ll|llr|||1lllll-|||'|'|l|ll'r||||l|llrr||||llll mlrz

3920 394.0 396.0 398.0 400.0 402.0 404.0 406.0 408.0 410.0 412.0 414.0 416.0 418.0

Minimum: -1.5

Maximum: 3 0 i.0 14.0

Mass Calc. Mass mDa FFPM DBE i-FIT Formula

403.043¢8 4030432 0.4 1.0 13.5 17T28.7 €la Bl3 N4 o2 5 F 35C1

Figure 24c. HRMS of compound 10j.
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Figure 25a. "TH NMR spectrum (400 MHz) of compound 10k in DMSO-d¢.
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Figure 25b. 13C NMR spectrum (100 MHz) of compound 10k in DMSO-dg.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 14.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
195 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-30 H:0-20 M:3-5 O:0-2 5:0-1 35Cl10-2 3F7Cl:0-1
ET-9K/AJ SYNAPTG2-SBENotSet 27-Feb-2023
G7556 11:14:44
05624 1291 (2.552) Cm (1242:1346)
1: TOF MS ES+
4 44e+006
10 419.0135
421.0106
4200162
4152477 422 0131423.0078
413 26084 E 416.0048416.9961 418.0028 424 0110425.0175426.0210427 0221 428 0568 it
414.0 416.0 418.0 4200 4220 424.0 426.0 4280

Minimum: Lo
Maximuam: 5.0 3.0 14.0
Mazss Calc. Mass mDa PFM DBEE i-FIT Formula
4149.0135 419, 0136 -0.1 -0.2 13.5 3260.7 Cl8 H1X N4 02 5 35Cl2

Figure 25c. HRMS of compound 10k.
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3.12.

Compound 101
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Figure 26a. "H NMR spectrum (400 MHz) of compound 101 in DMSO-ds.
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ET-91.002.001.1r modified carbon.esp cl
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Figure 26b. 3C NMR spectrum (100 MHz) of compound 10l in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 14.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
298 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-30 H:0-20 N:3-5 0:0-2 5:0-1 35CI:0-2 37Cl:0-2
ET-aM'A SYNAPTG2-SEENotSet 27-Feb-2023
67558 15:23:41
05644 1378 (2.723) Cm (1351:1378)
1: TOF M5 ES+
2 56e+005
10 3850522
387 0500
386.0556
381.0236381.2997 383.0323 385.0015 3880521 3800450 3900570 391.0580 3915801
380.0 381.0 3820 383.0 3840 385.0 386.0 3870 388.0 389.0 3900 391.0 3020

Minimum: -1.5
Maz=imums: 5.0 3.0 14,0
Mass Calc. Mass mDa FPM DBE i-FIT Formula
85,0522 385.0526 0.4 -1.0 13,5 1466.3 C18 H14 N4 02 § 35C1

Figure 26c. HRMS of compound 10l.
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4. Spectral data of series IV

4.1. Compound 11a
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Figure 27a. "H NMR spectrum (400 MHz) of compound 11a in DMSO-ds.
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1ET-112.002.001. 1r medifed carbon.esp
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Figure 27h. 3C NMR spectrum (100 MHz) of compound 11b in DMSO-dg.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max =12.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

519 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-30 H:0-20 N:0-5 0O:0-8 S:0-1 T79Br:0-1 B81Br: 0-1

ET-11b/AJ SYNAPTG2-Si#NotSet 07-Mar-2023
67583 09:57:51
0655 747 (1.483) Cm (T45:760)
1: TOF MS ES+
1.39e+006
100+ 405 0R68 407 5850
%_
] 406.9891 40B9BT3 400 apag
5.1400.3014 __401.9717 404 0070 205-9258 4109911 4132703 i”-zmﬁms_zﬁgitﬁ-s‘s‘ﬁfﬁ
IIIIII llIIIl'lIl 1Ill'|llll|rll'l ll1r|l'lll llrlllrlllrlll llIIIl'lIl 'llll'llrll rll'lrll1r|
400.0 402.0 404.0 406.0 408.0 410.0 412.0 414.0 416.0
Minimums: -1.5
Maximuam: 5.0 1.0 12.0
Mass Calc. Mass mDa PFM DBE i-FIT Formula
405, 9868 405. 9861 0.7 1 [EeRE ) L (P 189.7 Clé H1® M3 03 5 Y9Br

Figure 27c. HRMS of compound 11a.
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4.2. Compound 11b
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Figure 28a. "H NMR spectrum (400 MHz) of compound 11b in DMSO-d¢.
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ET-11b.002.001.1r modified carbon.esp
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Figure 28b. 13C NMR spectrum (100 MHz) of compound 11b in DMSO-de.
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Single Mass Analysis

Tolerance = 3.0 FPPM [/ DBE: min = -1.5, max = 20.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons

Elements Used:

C:060 H:0-80 N:0-3 0:0-3 5:0-1
ET-11c/AJ

67588

0666 775 (1.540) Cm (775:804)
1: TOF MS ES+

100—

o] 3852964 386 0036 3899867 50 ygq; 3040188 305.0372

839 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

35CI: 0-2 37Cl: 01
SYNAPTG2-Si#tNotSet

07-Mar-2023
12:36:52

1.11e+006

395.9984

3979956

397.0017
399.9932 400 ag36

4052515 2083738 4100154

I N N AN LA LA R L L L R
I 1 I 1 I I I 1 I 1 I

386.0 388.0 390.0 3g2.0 304.0

Minimum:
Maximum: 5.0 3.0

V=
o

RS |

EPM

M
3 2.0

L a

s Cal
3

a
) g4

(N
)

)

396.0

DBEE i-FIT

LU L L LN L LU BN L L I LB LR BB R AL RN LA m.fz

398.0 400.0 402.0 404.0 406.0 408.0 410.0

Formula

5.2 Clé H1Z H3 03 5 35C12

Figure 28c. HRMS of compound 11b.
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4.3. Compound 11c
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Figure 29a. 'TH NMR spectrum (400 MHz) of compound 11c in DMSO-dg.
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ET-11c.002.001.1r modified carbon.esp
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Figure 29b. 13C NMR spectrum (100 MHz) of compound 11c in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-1.5, max = 15.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

581 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-60 H:0-50 N:0-5 0O:05 F:0-1 5:0-1

T
3325 335.0 337.5 340.0 3425 3450 347.5 350.0 3525

Minimum =1.5

Maximum 5.0 3.0 15.0

Mass Calc. Mass mba EEM DRE i-FIT Formula

346.0666 346.0662 0.4 1.2 11.5 1450.3 €16 H13 N3 O3 F 5

ET-11d/AJ SYNAPTG2-Si#NotSet 07-Mar-2023
67596 13:45:59
0674 886 (1.757) Cm (868:889)
1: TOF MS ES+
4.92e+005

T 346.0666

0]

] 347 0694
ol 323001 _ 5005720000 oy ey SO lngesoXO0STIIN00  asmomss  FOMR ssroen

355.0 asr.s 360.0

Figure 29c. HRMS of compound 11c.
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4.4. Compound 11d
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Figure 30a. "TH NMR spectrum (400 MHz) of compound 11d in DMSO-dg.
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ET-11d.202.001. 1r modified carbon.esp
Cl
0.25 H 0]
~ !
S
6
/ |
0.20 _N
O~ N
H
2
F
c
2 015
. o 2
= = 8
3 Moo
g = |
< |
0.10
~ |82
33 leg
328y
T L | m
23355
BT
0.05 g E H'E-‘L—._'
g ~

200 190 180 170 160 150 140 130 120 110 100 a0 B0 70 60 50 40 30
Chemical Shift (ppm)

Figure 30b. 3C NMR spectrum (100 MHz) of compound 11d in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 20.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Menoisotopic Mass, Even Electron lons

789 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:060 H:060 N:0-5 0O:0-3 S:01 35CI0-1 37Cl:0-1

ET-11e/Al SYMAPTG2-Si#MotSet 07-Mar-2023
67586 12:29:34
0664 1033 (2.046) Cm (1026:1038)
1: TOF MS ES+
2.76e+005
100 362.0368
%]
4 364 0346
] 363.0394
0l o BB2ZT00  OST0665  soose> _ seissen | | | despars BTV senar PO aigas TOONT
3540 356.0 358.0 360.0 362.0 364.0 366.0 368.0 370.0 arzo
Minimum =1.5
Maximum 5.0 3.0 20.0
Mazz Calc. Mazszs mDa BEM DEE i=FIT Formula
362.0368 i62.0366 0.2 0.6 i B 1459.2 Cl& H13 W3 03 5§ 35C1

Figure 30c. HRMS of compound 11d.
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4.5. Compound 11e
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Figure 31a. 'TH NMR spectrum (400 MHz) of compound 11e in DMSO-dg.
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Figure 31b. 13C NMR spectrum (100 MHz) of compound 11e in DMSO-d¢.
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Single Mass Analysis

Tolerance = 3.0 PPM [/ DBE: min = -1.5, max = 14.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

469 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-30 H:0-20 MN:0-3 0:0-3 S:0-1 35CL0-1 37CLO-1 F:0-1

ET-11F/aAJ SYMNAPTG2-SiNotSet 27-Feb-2023
67559 11:56:00
0565 1360 (2.683) Cm (1353:1375)
1: TOF MS ES+

1.20e+005
100 380.0272

O
| 382.0227
o1 3703077 3732530 3750081 378.3697 3830240 3852055 3863080 449 1345 391 2964 3920845
3700 372.0 3740 37s6.0 are.o 380.0 382.0 3B4.0 386.0 388.0 380.0 3920

Minimum =T 5
Maximum: = T 3.0 14.0
Mazz Calc. Mass mDa EPM DRE i=FIT Formula
3B0.0272 380.0272 0.0 0.0 11,5 1352.3 Clbe HIZ2 W3 O3 8 35C1 F

Figure 31c. HRMS of compound 11e.
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4.6. Compound 11f
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Figure 32a. 'TH NMR spectrum (400 MHz) of compound 11f in DMSO-d.
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ET-111.002.001.1r modified carbon.gsp
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Figure 32b. 13C NMR spectrum (100 MHz) of compound 11f in DMSO-d¢.
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Single Mass Analysis

Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

Elements Used:
C:0-20 H:0-20 N:04 0O:04 5S:041

ET-11G/AJ

67593

0671 861 (1.709) Cm (470-986)
1: TOF MS ES+

348.0412

338.0380

346.0417

3400 345.0 350.0 355.0
Minimum
Maximum 5.0 3.0
Mazsz Calc. Masz mDa EPM
362.0376 362.03686 1.0 2.8

35CI: 0-1

3571416 361.0504

Tolerance = 3.0 PPM / DBE: min =-1.5 max = 25.0

231 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

37ClL: 01

SYNAPTG2-5#NotSet

362.0376

364.0352

365.0376
373.2569377.0487

360.0 365.0 370.0 375.0
=1 . 5
25.0
DEE i=FIT Formula
13 .5 4263.9 Cl1lé H13I H3 03 5 35C1

380.0

07-Mar-2023
13:35:05

1.57e+007

184 (157 386.0166 390.0663 394.0468

miz

385.0 390.0 395.0

Figure 32c. HRMS of compound 11f.
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5. Spectral data of series V - VII
5.1. Compound 17a
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Figure 33. "TH NMR spectrum (400 MHz) of compound 17a in DMSO-d¢.
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5.2. Compound 17b

mohamed-kamal-18h--
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Figure 34. "TH NMR spectrum (400 MHz) of compound 17b in DMSO-d¢.
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5.3. Compound 18a
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Figure 35. TH NMR spectrum (400 MHz) of compound 18a in DMSO-d¢.
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5.4. Compound 18b
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Figure 36. TH NMR spectrum (400 MHz) of compound 18b in DMSO-d¢.
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5.5. Compound 19a
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Figure 37. TH NMR spectrum (400 MHz) of compound 19a in DMSO-d¢.
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5.6. Compound 19b
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Figure 38. TH NMR spectrum (400 MHz) of compound 19b in DMSO-d¢.
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6. Elemental analysis of some final compounds

Elemental Data
Old code number New code number

4B 10a

5B 10b

6B 10c

7B 10d

8B 10e

9B Not included in the manuscript
10B 10f

11B 109

12B 10h

14B 8a

15B 8b

16B Not included in the manuscript
17B 10j

18B 8c

19B Not included in the manuscript
20B 8d
21B 8e
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7. X-ray powder diffraction (XRD) study:

Table 1: Crystal structure and lattice parameters of the basic chemical
compounds 2, 6 and derivative compounds of 8j, 10h and 11a.

Compound 2 6 8j 10h 11a
Crystal Monoclinic | Triclinic | Monoclinic | Monoclinic | Orthorhombic
class
a(A) 8.875(4) 7.612(4) 10.960 (2) 10.826(2) 7.360 (2)
b(A) 9.498(1) 11.520(2) 9.697 (6) 9.769(6) 7.469 (3)
C(A) 11.655(8) | 11.898(4) | 13.5885(8) | 18.349 (4) 33.061 (7)
a(®) 90 112.85(2) 90 90 90
B(°) 110.97(4) | 102.06(2) | 98.644 (9) 98.644 90
v(°) 90 96.57(2) 90 90 90
Volume of 917.39 920.34 1428.3 1918.53 1817.5
Unit cell (A3)

Density, (g P2/a 1.4 1.57 P2, 1.36
cm3)

Space group 1.40 P1 P2, 1.57 Phca
Crystal size 04x05x | 04x0.5 0.75x05x% | 0.4x0.15x0.8
(mm) 0.65 x 0.65 0.3
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8. Biological results
8.1. Antimicrobial screening
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Figure 40. Antimicrobial screening of the tested compounds against S. aureus, E. Coli and C.
albicans strains.
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8.2. Antiproliferative results
8.2.1. Anti-VEGFR-2 screening

Thermo Fisher Scientific's SelectScreen™ Profiling Service: Single Point Results

SelectScreen Scientist:

Meera Kumar Date: 19-Sep-2023 SSBK-Z-LYTE (Madison, WI USA)
Quality Assurance Review: Kat Smith Date: 19-Sep-2023 Legend
% Phosphorylation Pass
Z Determination Pass
Difference
1X Test Between | Development
Compound Compound [ATP] Kinase % Data Reaction Test Compound
Project # Name Concentration | Tested Tested % Inhibition | Inhibition Points Interference Interference V4
(nM) (M) Pc;int Pc;int mean |PF;?:]T21| ) Coumarin | Fluorescein
KDR

SSBK12643 65852 Sorafenib 10000 10 (VEGFR2) 100 103 3 Pass Pass Pass 0.75
SSBK12643_65852 8a 10000 10 (VI;(CE)I?RZ) 38 31 7 Pass Pass Pass 0.75
SSBK12643_65852 8e 10000 10 (VI?GI?IBRZ) 8 8 1 Pass Pass Pass 0.75
SSBK12643 65852 11c 10000 10 (VSCE)IBRE 14 14 1 Pass Pass Pass 0.75
SSBK12643 65852 11f 10000 10 (VI;(CIEDIBRZ) 11 17 6 Pass Pass Pass 0.75
SSBK12643_65852 9b 10000 10 (VI?(IBDI?RZ) 9 4 5 Pass Pass Pass 0.75
SSBK12643 65852 9c 10000 10 (VI?(':I?IBRZ) 2 7 5 Pass Pass Pass 0.75
SSBK12643 65852 10j 10000 10 (VI?GDIBRZ) 29 28 1 Pass Pass Pass 0.75
SSBK12643 65852 101 10000 10 (VEKCIEDFRR2) 4 5 1 Pass Pass Pass 0.75
SSBK12643 65852 17a 10000 10 (VI?GDIBRZ) 62 58 4 Pass Pass Pass 0.75
SSBK12643_65852 17b 10000 10 (vé(gIBRz) 35 40 5 Pass Pass Pass 0.75

108




8.2.2.

In vitro single dose assay of the active synthesized compound
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Figure 41. Growth inhibition % exerted by compound 17a at 10 uM concentration over NCI 60 cell

line panel.
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Figure 42. Growth inhibition % exerted by compound 10l at 10 uM concentration over NCI 60 cell

line panel.
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Figure 43. Growth inhibition % exerted by compound 8f at 10 puM concentration over NCI 60 cell
line panel.
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Table 2. Percentage of growth inhibition of NCI 60 cancer cell lines displayed by the final compounds (8a-j and 9a-d).

Panel/cell Percentage of Growth inhibition (GI %) in one-dose assay
line
Compound 8a 8b 8c 8d 8e 8f 8g 8h 8i 8j 9a 9b 9c 9d
No.
Leukemia
CCRF-CEM 46.06 26.56 10.39 11.96 1.94 72.94 20.9 9.51 12.22 9.46 6.15 23.06 NI ¢ NI ¢
HL-60 (TB) 21.84 12.8 NI ¢ 7.37 NI e 4583 NI ¢ 5.35 2.24 10.71 9.15 12.21 2.14 0.18
K-562 67.99 52.27 10.98 22.98 3.25 68.43 25.99 44 26.46 21.46 7.65 34.89 NI e NI e
MOLT-4 58.82 411 7.9 13.46 5.06 78.14 27.57 15.53 15.88 18.51 0.77 25.58 2.17 NI e
RPMI-8226 59.24 53.35 12.51 36.32 5.46 73.49 25.09 11.48 13.85 25 19.53 9.03 NI ¢ 5.50
SR 34.3 36.62 10.71 36.6 12.35 41.4 14.09 13.39 23.45 25.45 10.46 63.34 8.79 8.53
Non-small
cell lung
cancer
A549/ATCC 41.72 36.51 NI e 21.45 7.29 51.57 10.47 8.211 15.68 11.22 1.18 NI 3.96 6.35
EKVX 12.81 13.45 NI ¢ 11.98 0.57 19.77 9.17 NI ¢ 7.7 NI ¢ 549 NI e NI e NI e
HOP-62 NI e NI e NI e 26 NI e NI e 2.95 NI e NI e NI e NI e NI e NI e NI e
HOP-92 16.6 NI ¢ NI e 27.05 10.32 24.69 9.45 2.73 5.2 NI ¢ 7.20 NI e 1.73 5.72
NCI-H226 31.13 NI e 16.27 0.86 NI ¢ NI ¢ NI e NI NI e NI e 24.85 NI ¢ NI ¢ 9.06
NCI-H23 13.63 23.86 NI e 9.85 NI e 54.39 5.49 7.64 4.64 NI e 6.61 0.62 NI e 3.16
NCI-H322M 15.86 NI ¢ NI ¢ NI e NI e N 1.11 NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢
NCI-H460 15.76 26.8 5.73 21.45 7.29 51.57 10.47 8.211 15.68 11.22 NI ¢ NI ¢ NI © NI ©
NCI-H522 50.48 55.06 3.45 11.98 0.57 19.77 9.17 NI ¢ 7.7 NI 8.70 NI © 4.92 20.42
Colon cancer
COLO 205 2.39 NI © NI ¢ 4.19 NI e 25.88 NI e NI ¢ NI © NI ¢ NI ¢ 4.14 0.73 NI e
HCC-2998 26.84 2.18 NI e NI ¢ NI ¢ 30.26 NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢
HCT-116 20.9 8.45 NI 6.33 NI e 19.27 NI e NI 14.62 0.64 NI ¢ NI e NI © NI ¢
HCT-15 245 28.64 3.78 11.42 9.79 60.3 1.58 4.85 10.36 1.43 3.52 5.12 NI e NI e
KM12 41.09 55.15 NI ¢ 12.29 11.56 66.44 6.77 28.23 36.68 4.61 NI ¢ NI ¢ NI ¢ NI ¢
SW-620 4.24 NI 5.73 6.84 NI © 20.69 NI ¢ NI © NI NI 0.81 0.08 NI © NI ©
CNS cancer
SF-268 15.31 1.16 17.15 11.45 -4.95 9.29 6.6 NI ¢ 0.71 0.27 4.32 0.64 NI ¢ 38.25
SF-295 33.32 38.7 6.2 6.81 16.98 727 3.87 NI ¢ 3.32 1.14 13.94 13.14 NI ¢ NI ¢
SF-539 19.68 34.23 4.44 10.14 6.67 50.14 9 4.6 14.25 6.65 NI ¢ 0.95 NI ¢ 2.15
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Compound 8a 8b 8c 8d 8e 8f 8g 8h 8i 8j 9a 9b 9c 9d
No.

CNS cancer

SNB-19 26.94 21.22 8.17 9.64 5.27 36.35 11.75 2.37 9.61 7.34 9.52 13.52 3.61 24.16
SNB-75 27.8 23.68 5.51 21.68 20.49 0.25 12.44 17.72 36.26 12.96 11.08 NI © 0.24 28.85
U251 31.65 25.12 NI © 12.98 5.66 44.54 4.88 0.95 9.93 2.91 0.06 8.47 NI 18.44
Melanoma

LOX IMVI NI ¢ 17.74 0.6 16.28 2.76 45.26 1.13 1.82 517 343 6.93 8.07 5.75 11.94
MALME-3M 22.26 7.47 NI e NI e NI e 13.18 0.29 NI e NI e NI e 1.62 NI e NI e 1.68
M14 21.03 2.42 12.79 NI ¢ NI ¢ 28.11 1.64 NI € 1.55 NI ¢ NI € 34.75 NI ¢ 2.44
MDA-MB-435 9.58 12.29 NI ¢ 4.92 2.94 27.03 9.63 4.72 1.77 1.3 3.75 NI e NI e 0.26
SK-MEL-2 7.38 NI e NI e NI e NI e 30.39 NI e NI e 4.46 NI e NI e NI e NI e NI e
SK-MEL-28 43.36 9.41 NI e 4.06 NI ¢ 19.35 NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ 3.33 NI ¢ NI ¢
SK-MEL-5 12.96 2.46 7.06 32.27 3.49 27.62 21.99 NI 6.96 8.78 16.55 5.61 7.68 5.39
UACC-257 38.85 8.02 NI 16.28 2.76 45.26 1.13 1.82 5.17 3.43 3.01 NI ¢ NI ¢ NI ¢
UACC-62 NI © 26.45 7.56 NI © NI © 13.18 0.29 NI NI © NI © 16.27 12.68 9.56 8.3
Ovarian

cancer

IGROV1 5.62 NI ¢ NI NI NI ¢ 11.24 NI ¢ NI ¢ NI ¢ NI ¢ NI € NI NI ¢ NI ¢
OVCAR-3 21.51 23.92 0.24 6.01 2.76 42.26 5.64 1.17 NI ¢ 1.47 NI ¢ NI ¢ NI ¢ NI ¢
OVCAR-4 24.31 18.62 NI 8.49 2.76 42.26 10.76 1.17 9.65 1.47 1.59 0.79 NI © NI ¢
OVCAR-5 3.09 7.69 NI 7.9 NI ¢ 45.16 NI ¢ NI € NI ¢ NI ¢ NI € 16.95 NI ¢ NI ¢
OVCAR-8 20.28 16.27 NI ¢ 8.02 NI e 4516 3.05 NI ¢ NI ¢ NI ¢ 1.52 NI ¢ NI e 20.56
NCI/ADR-RES 5.62 7.66 NI 0.54 NI © NI© NI ¢ NI NI ¢ NI ¢ 7.44 NI © NI © 1.64
SK-OV-3 NI ¢ 10.5 NI © NI © NI ¢ NI ¢ NI ¢ NI © 3.35 NI © NI © NI © NI ¢ NI
Renal

cancer

786-0 NT @ NT @ 7.65 NT 2 NT 2 NT @ NT @ NT @ NT @ NT 2 NT 2 5.76 NT2 NT 2
A498 7.89 NI ¢ 7.23 NI NI ¢ 2.4 6.37 NI NI ¢ 6.37 NI NI ¢ NI © NI ©
ACHN 50.83 42.46 1.04 20.8 NI ¢ 57.59 77 0.41 9.78 6.18 5.5 NI NI ¢ NI ¢
CAKI-1 35.05 24.3 14.89 15.1 2.88 47.8 16.43 6.63 11.61 10.13 8.88 18.15 5.07 15.83
RXF 393 29.24 NI ¢ 13.33 14.33 5.03 NI © 20.06 NI NI ¢ 5.76 34.66 NI ¢ 11.52 14.69
SN12C 17.28 4.36 13.32 15.79 11.29 30.98 9 3.56 4.97 15 12.55 1.95 NI ¢ 5.98
TK-10 25.85 NI e NI NI ¢ NI ¢ 12.93 1.69 NI NI ¢ 8.07 NI NI NI ¢ NI ¢
UO-31 NT @ NT 2 7.65 15.91 4.27 28.68 20.29 46 16.22 21.01 12.75 NI ¢ 6.198 10.01
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Compound 8a 8b 8c 8d 8e 8f 8g 8sh 8i 8j 9a 9b 9c 9d

No.

Prostate

cancer

PC-3 43.56 31.33 0.15 5.39 2.32 68.01 15.02 3.55 10.86 2.34 5.89 9.42 1.59 6.73
DU-145 19.4 6.11 8.21 6.62 NI © 26.74 1.39 NI © NI NI ¢ NI © 7.7 NI ¢ NI

Breast

cancer

MCF7 53.57 33.89 20.9 33.49 16.25 63.99 13.3 26.24 25.44 20.17 12.41 NI ¢ 1.884 13.46
MDA-MB-

231/ATCC 19.91 5.24 2.21 14.42 NI ¢ 31.99 462 NI 2.38 NI ¢ 3.42 52.19 NI ¢ 6.38
HS 578T 2.1 15.62 2.19 6.35 0.52 17.64 0.8 8.3 12.45 NI e 5.75 14.62 NI © 11.51
BT-549 5.16 NI ¢ 23.57 15.11 NI ¢ 14.67 NI ¢ NI € NI ¢ 9.22 1.25 NI ¢ NI ¢ NI ¢

T-47D 58.91 59.22 13.3 35.67 15.92 74.71 53.92 15.72 40.99 40.26 8.75 NI ¢ NI ¢ 2.11

MDA-MB-468 NI © NI 20.9 NI © NI © NI © NI © NI © NI NI 16.22 6.89 NI © NI ©

a: NT: indicates that this compound was not tested.

b: These compounds were selected for five dose assays.
C: NI: No inhibition effect
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Table 3. Percentage of growth inhibition of NCI 60 cancer cell lines displayed by the final compounds (10a-I)

Panel/cell line Percentage of Growth inhibition (GI %) in one-dose assay

10a 10b 10c 10d 10e 10f 10g 10h 10i 10j 10k 101 ®
Compound No.
Leukemia
CCRF-CEM 4.72 NI ¢ 14.51 3.72 2.40 13.47 NI ¢ NI ¢ 43.39 18.78 20.49 12.75
HL-60 (TB) NI ¢ 5.88 15.25 9.81 NI e 12.39 11.83 11.05 36.8 21.15 21.02 4.71
K-562 6.91 10.95 49.52 8.12 NI e 17.56 0.85 NI 23.81 71.89 43.23 NI e
MOLT-4 15.62 1.58 9.53 13.22 NI e 6.04 2.79 NI e 19.68 26.73 38.35 16.56
RPMI-8226 33.28 8.14 23.51 14.65 2.12 13.54 6.68 3.8 39.35 14.24 48.2 11.64
SR 3.11 0.59 52.03 21.51 4.52 37.74 11.40 NI © 35.17 74.55 31.41 3.25
Non-small cell
Iung cancer
A549/ATCC 3.76 3.87 17.41 6.95 2.65 7.18 0.26 14.9 12.69 5.84 28.1 19.25
EKVX 9.03 12.57 NI ¢ 5.01 12.8 18.38 NI ¢ 9.25 3.73 3.72 20.43 49.29
HOP-62 NI e NI e NI e NI e NI e 5.15 NI e 1.5 NI e 10.28 12.03 94.61
HOP-92 21.87 NI ¢ 6.09 0.45 3.47 27.33 NI ¢ 25.81 NI ¢ 12.61 11.46 130.9
NCI-H226 7.87 7.68 NI ¢ 17.02 NI ¢ NI ¢ NI e NI e 5.1 10.24 17.56 NI e
NCI-H23 2.73 NI e 6.1 1.81 7.92 19.33 NI e 3.97 7.14 15.24 49.11 38.64
NCI-H322M NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ 15.11 25.06
NCI-H460 NI e NI e NIe N NI e 19.57 N 14.9 12.69 5.84 28.1 19.25
NCI-H522 24.96 16.35 18.17 15.37 8.03 27.1 477 9.25 3.73 3.72 20.43 49.29
Colon cancer
COLO 205 NI NI ¢ NI ¢ NI ¢ NI 41 NI ¢ NI € NI ¢ NI ¢ 0.59 8.59
HCC-2998 NI NI ¢ NI ¢ 1.52 NI 0.14 NI ¢ NI € NI ¢ 20.41 NI ¢ 15.01
HCT-116 NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ 5.19 NI ¢ NI © NI ¢ 14.64 3.49 8.42
HCT-15 8.97 NI e 1.53 NI e 0.12 11.75 NI e NI ¢ 19.53 54.48 45.91 34.17
KM12 NI NI ¢ 9.29 3.29 NI 0.56 NI ¢ NI € 1.84 29.81 9.1 0.83
SW-620 NI © NI © 12.98 NI ¢ NI © 2.92 NI ¢ NI © 2.43 34.03 NI © NI ©
CNS cancer
SF-268 NI e NI e 2.0 434 NI e 3.71 NI e 19.66 NI e 10.58 4.41 102.2
SF-295 19.35 NE 7.31 NI e 6.52 37.22 NI e NE 5.8 1707 5142 9303
SF-539 5.14 8.66 7.59 6.51 5.18 17.86 6.57 38.33 8.83 1639 24.46 61.85
SNB-19 11.82 4.04 13.70 5.33 14.6 13.46 2.22 34.98 1019 2574 22,06 91.19
SNB-75 2259 2092 7.67 24.55 13.27 14.76 12.83 15.58 96 27.37 12.55 143.6
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Compound No. 10a 10b 10c 10d 10e 10f 10g 10h 10i 10j 10k 101
U251 NI © 3.47 5.20 6.05 NI © 12.73 NI © 29 41 59 10.2 2279 96.91
Melanoma

LOX IMVI 15.48 21.23 15.28 12.61 4.02 15.63 4.62 15.54 29.62 27.24 31.04 42.87
MALME-3M NI ¢ 44 13.28 143 NI e NI ¢ NI e NI NI ¢ NI e NI e 43.82
M14 11.34 NI e 10.07 NI ¢ NI ¢ 16.81 0.56 NI ¢ NI e 40.25 2.87 16.83
MDA-MB-435 9.07 NI e 51.48 1.35 NI ¢ 12.28 NI ¢ 11.8 11.38 88.03 14.16 13.25
SK-MEL-2 0.62 NI ¢ NI e 5.02 NI ¢ 3.76 NI e NI ¢ NI e 13.1 5.08 98.03
SK-MEL-28 NI ¢ NI e NI ¢ NI ¢ 743 0.4 NI ¢ 1.01 NI e 21.85 14.11 20
SK-MEL-5 16.25 22.57 15.34 6.52 27.9 17.63 543 28.41 8.27 25.93 49.08 22.47
UACC-257 NI e 11.77 9.06 0.71 NI ¢ 2.41 0.85 12.67 7.51 0.12 3.68 50.24
UACC-62 20.63 18.69 28.42 17.27 7.95 15.89 7.19 15.72 16.5 36.49 39.16 91.02
Ovarian cancer

IGROV1 NI e NI ¢ NI e NI e NI ¢ NI ¢ NI e NI ¢ NI e 5.38 NI e 15.94
OVCAR-3 2.76 NI e NI ¢ NI ¢ NI ¢ NI e NI ¢ NI ¢ NI e 22.03 7.53 NI ¢
OVCAR-4 7.71 1.49 6.86 NI e 3.47 11.07 NI e 4523 0.8 NI e 13.19 NI e
OVCAR-5 2.64 NI ¢ NI e NI e 1 9.93 NI e NI ¢ 2.82 8.82 19.61 10.38
OVCAR-8 317 0.43 5.38 NI ¢ NI ¢ 6.61 NI ¢ 31.91 0.97 2.95 19.06 69.34
NCI/ADR-RES 1.06 4.16 14.06 NI e NI e NI e NI e 332 3.88 222 4567 38.65
SK-OV-3 NI © NI © NI © 11.1 NI © NI © 5.98 NI © 6.88 2.46 0.2 31.22
Renal cancer

786-0 NT = NT 2 NT @ NT @ NT @ NT 2 NT @ NT @ NT 2 87.42 NT @ NT @
A498 NI © NI NI e NI © NI 0.69 NI e NI NI ¢ 12.94 NI © 3.86
ACHN 13.55 5.95 NI ¢ 517 6.19 5.35 NI © 10.77 2.08 14.44 15.51 28.91
CAKI-1 15.23 5.83 18.72 15.7 11.38 15.54 8.81 18.38 11.26 18.21 12.59 58.56
RXF 393 20.6 NI e 1.3 NI e 13.13 30.93 NI e 18.31 3.14 32.42 15.89 38.74
SN12C 7.86 0.21 8.72 3.89 8.49 22.73 NI ¢ 14.1 0.25 10.74 28.99 45.47
TK-10 NI NI ¢ NI ¢ NI ¢ NI NI ¢ NI ¢ NI © NI ¢ NI ¢ NI ¢ 3.60
UO-31 21.43 32.44 13.77 34.5 11.65 21.92 12.15 9.79 13.42 17.14 28.86 10.25
Prostate cancer

PC-3 15.15 19.99 11.33 4.07 0.48 9.97 NI ¢ 11.75 2.84 8.97 36.85 40.25
DU-145 NI ¢ NI ¢ NI ¢ NI ¢ NI 1.12 NI ¢ NI ¢ NI ¢ 2.95 1.92 28.06
Breast cancer

MCF7 26.04 18.25 18.13 16.8 12.67 9.62 10.52 5.48 8.68 48.98 33.36 28.13
MDA-MB-231/ATCC | 11.39 8.16 2.64 NI ¢ 10.34 14.64 NI ¢ 16.02 NI ¢ 237 15.14 87.74
HS 578T 4.84 14.3 10.93 5.3 NI ¢ NI ¢ NI ¢ 17.94 NI ¢ 14.75 10.57 79.37
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10a 10b 10c 10d 10e 10f 10g 10h 10i 10j 10k 101
Compound No.
BT-549 1.38 NI ¢ NI ¢ NI ¢ 4.07 13.67 NI ¢ NI ¢ NI ¢ 22.74 4.89 14.89
T-47D 28.42 27.71 12.85 14.9 NI ¢ 24.08 11.69 18.57 8.81 42.3 30.92 27.54
MDA-MB-468 NI © NI © NI © NI © 8.84 0.94 NI © NI © 15.12 48.98 NI © NI ©

a: NT: indicates that this compound was not tested.
b: These compounds were selected for five dose assays.
C: NI: No inhibition effect
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Table 4. Percentage of growth inhibition of NCI 60 cancer cell lines displayed by the final compounds (11a-f, 17a-b, 18a-b and 19a-b).

Panel/cell Percentage of Growth inhibition (GI %) in one-dose assay
line
Compound 11a 11b e 11d e 11f 17ab 17b 18a 18b 19a 19b
No.

Leukemia
CCRF-CEM 10.16 12.55 3.14 6.07 8.18 6.84 14.32 6.22 16.05 13.80 25.88 28.39
HL-60 (TB) NI e 8.87 NI e NI ¢ 3.25 NI ¢ 19.16 20.74 413 NI 6.52 1.39
K-562 12.16 9.23 NI e 12.3 16.64 15.22 NT = NTa NTa NTa NT = NTa
MOLT-4 7.01 34.65 NI ¢ 7.12 11.79 6.91 21.08 8.21 23.34 9.25 8.54 15.61
RPMI-8226 27.72 28.6 8.19 21.41 23.27 15.48 33.03 6.22 19.77 16.34 22.64 30.27
SR 25.18 24.81 7.46 29.47 25.6 12.69 NT @ NT @ NT @ NT @ NT @ NT @
Non-small cell
Iung cancer
A549/ATCC 8.52 11.66 3.72 13.11 7.2 5.68 73.95 NI ¢ 7.69 NI ¢ NI ¢ 0.89
EKVX 10.46 3.11 11 11.14 9.49 (N 68.08 13.22 NI ¢ 10.29 13.13 21.82
HOP-62 8.83 3.36 NI e NI ¢ NI e NI e 98.09 NI e NI ¢ NI e 6.97 17.26
HOP-92 8.63 12.93 7.39 13.16 25.22 10.03 100.14 NI ¢ NI ¢ NI ¢ 43.16 44.69
NCI-H226 NI ¢ 16.32 17.57 NI ¢ NI ¢ 18.44 88.22 NI ¢ NI ¢ 2.46 16.26 18.58
NCI-H23 9.6 12.64 0.78 9.83 16.25 0.25 77.09 7.29 2.68 453 8.85 11.84
NCI-H322M N 5.26 7.9 NI ¢ NI ¢ NI e 64.72 NI e 0.54 NI ¢ NI ¢ NI ¢
NCI-H460 NI ¢ 1.11 NI e NI ¢ NI ¢ 0.7 62.21 NI e 342 NI ¢ NI ¢ 0.66
NCI-H522 8.52 11.66 3.72 13.11 7.2 5.68 39.38 8.89 6.50 3.079 10.74 20.22
Colon Cancer
COLO 205 NI© 1.92 6.39 NI ¢ NI ¢ 2.30 37.79 NI ¢ NI ¢ NI ¢ NI ¢ NI ¢
HCC-2998 NI ¢ NI ¢ NI e NI ¢ NI ¢ NI ¢ 50.38 NI ¢ NI ¢ NI ¢ NI ¢ 7.56
HCT-116 NI e NI NI ¢ NI ¢ NI ¢ 2.59 75.90 5.63 11.08 7.16 7.98 9.37
HCT-15 5.74 1.89 NI e 2.17 NI e 4.40 50.57 7.03 10.45 2.16 4.92 11.86
HT29 NT = NT = NT = NT = NT = NT = 81.21 NI e NI e NI e 7.35 NI e
KM12 NI© NI 1.31 NI ¢ NI NI © 31.57 NI ¢ 9.65 6.51 NI ¢ 2.45
SW-620 NI © NI © NI © NI © NI © 2.71 39.63 NI © NI © NI © NI © NI ©
CNS cancer
SF-268 NI e NI e NI e NI e NI e NI e 16.64 NI e NI e NI e NI e 9.15
SF-295 5.04 1.95 NE 5.91 10.50 6.6 152.92 NE 13.85 1.08 14.25 30.14
SF-539 11.30 19.67 3.44 16.53 243 5.29 NT @ NT 2 NT @ NT @ NT @ NT 2
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Compound 11a 11b e 11d e 1f 17ab 17b 18a 18b 19a 19b
No.

SNB-19 9.08 7.90 8.66 9.31 10.82 14.91 65.65 NI © 1.14 4.25 5.43 11.81
SNB-75 18.07 18.81 2317 14.35 14.35 16.94 169.29 NE NE 84.53 10.55 2538
U251 6.59 3.20 8.68 3.56 595 1043 99.82 NI © NI © NI © NI © 0.03
Melanoma
LOX IMVI 8.69 12.73 8.12 10.89 11.04 2.19 88.79 NI ¢ 12.30 5.55 11.04 13.49
MALME-3M NI e 1.28 NI ¢ NI ¢ NI ¢ NI ¢ 78.80 NI ¢ 10.73 12.26 26.11 22.35
M14 8.02 2 6.6 NI ¢ NI ¢ 0.95 71.18 NI ¢ 0.50 2.28 3.83 475
MDA-MB-435 1.36 8.06 6.2 0.81 5.65 NI ¢ 44.45 2.14 0.98 NI ¢ NI ¢ 1.19
SK-MEL-2 NI e 3.9 NI ¢ NI ¢ NI ¢ 2.24 35.38 NI ¢ NI ¢ NI ¢ NI ¢ NI ¢
SK-MEL-28 NI ¢ NI ¢ 1.82 NI ¢ NI ¢ NI ¢ 114.70 NI ¢ NI ¢ NI ¢ NI ¢ 3.82
SK-MEL-5 NI ¢ 21.9 20.44 19.8 12.54 11.08 31.39 2.69 4.49 8.09 14.56 20.27
UACC-257 NI ¢ 6 1.42 NI ¢ 2.91 0.96 67.16 NI ¢ NI ¢ NI © NI ¢ NI ¢
UACC-62 18.9 24.94 14.44 27.84 29.57 19.38 61.36 5.86 13.68 4.15 31.18 44.05
Ovarian
Cancer
IGROV1 NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ 43.21 4.98 7.67 6.81 15.10 17.78
OVCAR-3 NI e NI NI e NI e NI e NI e 62.59 NI e NI e NI e 5.64 5.47
OVCAR-4 2.55 8.27 NI ¢ 1.74 NI ¢ NI ¢ 36.82 NI ¢ NI ¢ NI ¢ 20.18 9.84
OVCAR-5 NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ NI ¢ 48.10 NI ¢ NI ¢ NI ¢ 9.81 12.82
OVCAR-8 3.85 6.47 0.82 1.32 343 5.33 63.48 NI ¢ NI ¢ NI ¢ 1.14 7.74
NCI/ADR-RES NI e 1.68 NI e 4.39 1.36 6.02 85.72 0.83 2.91 3.92 8.26 11.79
SK-OV-3 NI e NI e NI e NI e 2.12 NI e 82.62 NI e NI e NI e NI e NI e
Renal Cancer
786-0 NT a NT a NT @ NT a NT a NT a 88.25 5.35 17.17 14.01 21.34 18.63
A498 NI ¢ 2.07 NI e 2.51 NI ¢ 4.12 NI e NI e 1.03 9.20 4.87 9.72
ACHN 0.8 0.16 6.41 0.38 NI ¢ 7.91 103.14 NI ¢ 11.40 2.46 11.27 8.44
CAKI-1 9.78 15.42 12.61 15.37 16.84 443 66.40 11.32 24.64 9.55 40.57 38.22
RXF 393 0.15 0.76 7.67 29.53 34.88 24.31 NT @ NT @ NT a NT @ NT @ NT a
SN12C NI ¢ NI ¢ 1.79 10.04 16.4 14.77 48.59 NI ¢ NI ¢ NI ¢ 0.32 16.34
TK-10 7.59 1.85 NI ¢ NI ¢ 7.16 4.98 44.74 NI ¢ NI ¢ NI © 9.62 6.55
UO-31 16.7 18.31 10.68 14.89 20.41 NI © 76.22 1.00 7.96 3.08 29.89 33.87
Prostate
Cancer
PC-3 9.4 16.82 8.51 4.84 13.56 16.72 62.20 NI S NI S NI S 16.70 23.02
DU-145 NIC 0.73 NI © NI C NI C 5.48 91.48 NIC NS NIC NIC NS
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Compound 17ab 17b 18a 18b 19a 19b
P 11a 11b 11c 11d 11e 11f
No.
Breast
Cancer
MCF7 20.68 20.86 10.13 9.02 136 14.85 72.68 14.89 27.12 24.04 20.64 25.87
MDA-MB-
231/ATCC
10.33 10.74 6.56 NI © 3.55 7.78 140.43 NI € NI € 7.22 18.59 27.50
HS 578T 9.19 10.87 12.28 13.67 6.47 14.44 47.16 10.30 11.98 10.41 33.05 29.69
BT-549 NI € 6.06 NI € NI © 3.17 3.72 95.48 28.49 18.88 18.60 2467 20.76
T-47D 15.15 12.93 297 15 8.75 435 44.94 18.97 24.75 17.61 26.15 26.87
MDA-MB-468 NI € 23.76 NI € NI € NI € 14.85 88.08 NI © NI € NI € 20.09 21.60

a: NT: indicates that this compound was not tested.

b: These compounds were selected for five dose assays.

C: NI: No inhibition effect
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Table 5. In vitro tumor 50% Growth Inhibition (Glsg, tM), of compounds (X1 & XVIla)

Panel cell line G5, (uM) of the selected compounds
XVIIa | X1
Leukemia
CCRF-CEM 100 100
HL-60 (TB) 83.17 100
K-562 100 100
MOLT-4 100 100
RPMI-8226 5.49 100
SR NT? 100
Non small cell lung
cancer
A549/ATCC NT 65.10
EKVX 3.54 25.20
HOP-62 1.82 10.0
HOP-92 2.51 3.18
NCI-H226 6.45 22.60
NCI-H23 3.54 14.70
NCI-H322M 100 23.70
NCI-H460 34.67 21.30
NCI-H522 100 4.55
Colon cancer
COLO 205 100 100
HCC-2998 100 18.90
HCT-116 27.54 23.20
HCT-15 100 26.80
HT29 24.0 100
KM12 27.50 100
SW-620 100 100
CNS cancer
SF-268 2.82 6.91
SF-295 2.69 7.23
SF-539 NTe 11.10
SNB-19 2.75 10.60
SNB-75 3.98 3.92
U251 NT? 6.94
Melanoma
LOX IMVI 100 37.30
MALME-3M NT= 93.60
M14 2.57 59.40
MDA-MB-435 5.89 100
SK-MEL-2 1.86 11.30
SK-MEL-28 2.0 100
SK-MEL-5 NT= 100
UACC-257 3.24 5.59
UACC-62 2.34 4.07
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Table 5. (continued)

Panel/cell line Gls5 (M) of XVIIa Gls5 (uM) of X1
Ovarian cancer

IGROV1 4.27 26.80
OVCAR-3 5.62 100
OVCAR-4 NT? 100
OVCAR-5 NT2 26.10
OVCAR-8 3.47 6.24
NCI/ADR-RES NTa 19.80
SK-0OV-3 NT= 15.30

Renal cancer

786-0 NT2 14.0
A498 2.09 19.30
ACHN 3.24 17.90
CAKI-1 2.57 100

RXF 393 1.66 6.60

SN12C 3.02 18.90
TK-10 2.82 24.60
UOo-31 NT= 86.10
Prostate cancer

PC-3 3.63 53.80
DU-145 5.62 17.90
Breast cancer

MCF7 2.44 100

MDA-MB- NTa 6.83
231/ATCC

HS 578T 4.47 5.80
BT-549 19.50 9.25
T-47D NT= 28.50
MDA-MB-468 1.66 16.40
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9. Molecular docking studies

Table 6. The docking poses and amino acids involved in the binding interactions of
the tested compounds with VEGFR-2 enzyme.

Compound C- docker Common Binding Interactions
code interaction
energy
H- donor Urea NH GLUS885
Urea C=0 ASP046
Sorafenib -52.93 Pyridine amide NH---------- CYS919
Arene-H Pyridine ring--------------- LEU1035,

PHE1047, LEU840, VAL848, ALA866
Phenyl ring------ ILES88, LEUS889,
ILE892, VALB98, LEU1019 & VAL916

8a -25.41 H- donor 2Urea NH GLUS&8S
8b -39.83 <

8¢ 632 Urea C=S ASP1046
8d -13.23 Pyridazine C=0----------------- CYS919,
8e -36.14 .

8f 3831 Pyridazine NH------------------- GLU917
8g -28.09 Arene-H Pyridazine ring------------------ ALAR66,
8h -39.66 VALS48 & LEU1035

8i -26.90

8j -29.46 Phenyl ring------------ ILE888, VALII6,

LEU1019, LEU889 & LEU889

H- donor 2Thiourea NH------------------—- GLU88S
9a -25.56 .
9 25.93 2Thiourea NH------------------- ASP1046
9¢ -27.22 Pyridazine C=0------------------ CYS919
od -23.29 Pyridazine NH --------------—--—- GLU917
Arene-H Phenyl ring ILE8SS,
VALS48, ILE892, VALI16 & LYS868
10a -27.28 H- donor Urea NH GLUS8S8S5
10b -27.99 .
10¢ 1936 2Thiourea NH------------------- ASP1046
10d -25.23 Pyridazine C=0------------------ CYS919
10e -20.83
10f -28.42
10g -27.16 Arene-H Pyridazine ring------------------ ALAR66,
10h -31.24
10 2871 VALR48, LEU1035
10j -27.69 Phenyl ring ILES8S,
10k -27.98
101 30,05 VALS848, LEU1035, LEU889, ALA866 &
VAL916
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Table 6 (Continued)

Compound C- docker Common Binding Interactions
code interaction
energy

H- donor Sulfonamide NH----------------- GLUS85
!a 2415 Sulfonamide S=0------------- ASP1046
11b -20.24
11c -25.39 Pyridazine C=0------------—-———- CYS919,
ﬂcel g?gé Pyridazine NH----------=-----—-- GLU917
11f -20.36 Arene-H Pyridazine ring------------------ ALA866,

VAL848 & LEU1035
Phenyl ring VALII6,
VALS848 & LEU89.

H- donor 2Urea NH GLU885
17a 3265 Thiourea C=S-—-------—-----——-- ASP1046
17b -30.73 Pyridazine ring----------—---—--——- ALAS866,

Arene-H LEU1035 & PHE918

Phenyl ring ILE892,
VALRS48, LEU1019, CYS1045,VAL916,
HIS1026, LEU889 & LEUS89.
Benzoyl Thiourea C=0 -------- CYS919

18a -34.98 H- donor

18b -32.54 Pyridazine ring------------------ LEU889

Arene-H Phenyl ring LEUS840,

VALB48, CYS1045, VAL916, HIS1026,
LEU889 & VALS899.

19a -28.04 Sulfonamide NH----------------- GLUS885

H- donor Sulfonamide S=0----—----—- ASP1046
19b -24.98 Pyridazine ring---------------——- ALAS866,

Arene-H LEU1035 & PHE918

Phenyl ring VALS48,
LEU1035, LEU1019, LEU889, ILE892,
VAL916& LEU889 & ALAS866.
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Figure 44. Docking poses (2D & 3D) and amino acids involved in the binding interactions of:
[A] a representative compound of phenylthiourea in series I (8a), [B] series III (9j), [C] series 11
(9c¢), [D] series VI (18a), series IV (11c¢) and series VII (19a) into the active site.

10. Cell Cycle apoptosis
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Table 7. Primer’s sequence used for gRT-PCR of lung cancer cell lines

Gene Primer sequence GenBank

(accession no)

Bcl-2 F: CCT CGC TGC ACA AAT ACT CC M14745.1

R: TGG AGA GAATGT TGG CGT CT

P53 F: TGG CCA TCT ACA AGC AGT CA X60020.1

R: GGT ACA GTC AGA GCC AAC CT

BAX F: CTG TAT GTG GGA CTG GTG GT XM_054373112.1

R: GGA AAT GAG GGG TGG AAG GA

GAPDH F: CAC ATC GCT CAG ACACCA TG AK026525.1

R: TGA CGG TGC CAT GGAATT TG

BCL-2: B-cell lymphoma-2 gene; BAX: Bcl-2-associated X protein encoding gene; p53: tumor
suppressor gene.

11. Cell Cycle analysis
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Figure 45a.

Histograms of the cell cycle and the cell

A549/ATCC cell line (control 1).
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Histograms of the cell
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Figure 45e.

Histograms of the cell

cycle and the cell

compound 10l in A549/ATCC cell line (treatment 2).
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Figure 45f. Histograms of the cell cycle and the cell distribution
101 in A549/ATCC cell line (treatment 3).
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