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1. Chemistry

Table S1. Optimisation of 3a Suzuki cross-coupling reaction conditions with phenylboronic acid.

Br B(OH), O !
+ ©/ _—

| N—COOEt | D—COOEt
N-NH 2 N-NH
Entry Conditions Yield

1 PhB(OH)2 (1.5 eq), Pd(PPhs)4 (0.05 eq), sat. N2COs solution, DMF, MW, 140 °C, 40 min 9%
2 PhB(OH): (1.5 eq), Pd(PPhs)s (0.05 eq), K2COs (3 eq), DMF, H20, MW, 140 °C, 60 min 11%
3 PhB(OH)2 (1.5 eq), Pd(PPhs)4 (0.05 eq), Cs2C0Os3 (3 eq), DMF, H20, MW, 140 °C, 60 min 10%
4 PhB(OH)2 (1.5 eq), Pd(PPhs)4 (0.05 eq), K3POs (3 eq), DMF, H20, MW, 140 °C, 60 min 22%
5 PhB(OH)2 (1.5 eq), Pd(PPhs)4 (0.05 eq), K3POs (3 eq), DMF, MW, 140 °C, 120 min 1%
6 PhB(OH): (1.5 eq), Pd(PPhs)s (0.05 eq), KsPOa (3 eq), DMF, H,0, 100 °C, 24 h 2%
7 PhB(OH)2 (1.5 eq), Pd(PPhz)4 (0.05 eq), K3POxs (3 eq), Dioxane, H20, MW, 105 °C, 120 min 13%
8 PhB(OH): (1.5 eq), Pd(PPhs)s (0.05 eq), KsPOa (3 eq), THF, H20, MW, 90 °C, 180 min 6%
9 PhB(OH)2 (1.5 eq), Pd(PPh3)4 (0.05 eq), K3POs (3 eq), Dioxane, H20, 100 °C, 16 h 10%
10 PhB(OH)2 (1.5 eq), Pd(PPh3)4 (0.05 eq), K3POs (3 eq), KBr (1.1 eq), Dioxane, reflux, 6 h 4%




2. Analytical data of intermediates 4a—k and 5a
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Figure S1. 'H NMR spectrum (400 MHz, DMSO-ds) of ethyl 4-bromo-1-(2-oxo-2-phenylethyl)-3-phenyl-1H-pyrazole-5-carboxylate
(4a).
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Figure S2. 3C NMR spectrum (101 MHz, DMSO-ds) of ethyl 4-bromo-1-(2-oxo-2-phenylethyl)-3-phenyl-1H-pyrazole-5-
carboxylate (4a).
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Figure S3. H,’>N-HMBC NMR spectrum (40 MHz, DMSO-ds) of ethyl 4-bromo-1-(2-oxo-2-phenylethyl)-3-phenyl-1H-pyrazole-5-
carboxylate (4a).
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Figure S4. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-1-(2-oxo-2-phenylethyl)-3-phenyl-1H-pyrazole-5-carboxylate (4a).
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Figure S5. 'H NMR spectrum (400 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-methoxyphenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-

carboxylate (4b).
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Figure S6. 1*C NMR spectrum (101 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-methoxyphenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-
carboxylate (4b).
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Figure S7. 'H,>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-methoxyphenyl)-2-oxoethyl]-3-phenyl-1H-
pyrazole-5-carboxylate (4b).
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Figure S8. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-1-[2-(4-methoxyphenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-carboxylate
(4b).
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Figure S9. 'H NMR spectrum (400 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-fluorophenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-
carboxylate (4c).
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Figure S10. 3C NMR spectrum (101 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-fluorophenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-
carboxylate (4c).
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Figure S11. *H,’>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-fluorophenyl)-2-oxoethyl]-3-phenyl-1H-
pyrazole-5-carboxylate (4c).
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Figure S12. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-1-[2-(4-fluorophenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-carboxylate
(4c).
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Figure S13. *H NMR spectrum (400 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-chlorophenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-

carboxylate (4d).
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Figure S14. 1*C NMR spectrum (101 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-chlorophenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-
carboxylate (4d).
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Figure S15. *H,>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-chlorophenyl)-2-oxoethyl]-3-phenyl-1H-
pyrazole-5-carboxylate (4d).
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Figure S16. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-1-[2-(4-chlorophenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-carboxylate
(4d).



10.60

OYET 4T ONOVOL MM o nm— o N ™
o T T T < —

i
{
{

H N\
N
[¢]
|
|
[ i l I
| I
A ‘ A o]
& End h h ¥ &
] oo o « o <
o - M — ~— ~— ™M
T T T T T T T T T T T T T T T T T T T T T T T
13.5 12.5 11.5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0

f1 (ppm)
Figure S17. 'H NMR spectrum (400 MHz, DMSO-ds) of ethyl 4-bromo-1-[2-(4-hydroxyphenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-
5-carboxylate (4e).
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Figure S18. *C NMR spectrum (101 MHz, DMSO-ds) of ethyl 4-bromo-1-[2-(4-hydroxyphenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-
5-carboxylate (4e).
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Figure S19. *H,’>N-HMBC NMR spectrum (40 MHz, DMSO-ds) of ethyl 4-bromo-1-[2-(4-hydroxyphenyl)-2-oxoethyl]-3-phenyl-1H-
pyrazole-5-carboxylate (4e).

Compound Spectrum SmartFormula Report

Analysis Info Acquisition Date  6/17/2022 5:11:38 PM
Analysis Name  D\Data\KDD-316.d
Method Directinfusion_Tunelow_pos.m Operator  hple
Sample Name  KDD-316 Instrument  micrOTOF-Q 1l 8228888.20448
Comment AB
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Capillary 4500 v Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 Set Dry Gas 4.0 lfmin
Scan End 1000 miz Set Collision Cell RF 140.0 Vpp Set Divert Valve Waste
& RT [min] Area Int. Type | SIN Chromatogram Max. miz FWHM [min]
n.a. 36 n.a. Single spectrum n.a. n.a. n.a. 453.0247 n.a.

+MS, 3.6min #216

Intens. +MS, 3.6min #216
108
1 o5 451.0265
1.004
075 4530247
0503 507.3766
0-25- L
377.2135

0.00 T — T — S "‘u. b T T T — — T

100 200 300 400 500 600 700 800 800 miz
Meas. miz # lon Fomula miz emr[ppm] mSigma #Sigma Score rdb e Conf N-Rule
4510265 1 C20H17BrN2ZNa04  451.0264 03 15.3 3 10000 125 even ok

Figure S20. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-1-[2-(4-hydroxyphenyl)-2-oxoethyl]-3-phenyl-1H-pyrazole-5-carboxylate
(4e).
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Figure S21. 'H NMR spectrum (400 MHz, DMSO-ds) of ethyl 4-bromo-3-(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-
5-carboxylate (4f).
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Figure S22. 3C NMR spectrum (101 MHz, DMSO-ds) of ethyl 4-bromo-3-(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-
pyrazole-5-carboxylate (4f).



{6.19,-177.13te

T
-
w
o
f1 (ppm)

{6.19,-64.33&9 F-70

R P P T P "M "M P PR PR PR PR
ppm
Figure S23. *H,>N-HMBC NMR spectrum (40 MHz, DMSO-ds) of ethyl 4-bromo-3-(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-
pyrazole-5-carboxylate (4f).
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Figure S24. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-3-(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-carboxylate
(a4f).
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Figure S25. 'H NMR spectrum (400 MHz, CDCl3) of ethyl 4-bromo-3-(4-methoxyphenyl)-1-[2-(4-methoxyphenyl)-2-oxoethyl]-1H-

pyrazole-5-carboxylate (4g).
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Figure $S26. 1*C NMR spectrum (101 MHz, CDCls) of ethyl 4-bromo-3-(4-methoxyphenyl)-1-[2-(4-methoxyphenyl)-2-oxoethyl]-1H-
pyrazole-5-carboxylate (4g).
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Figure S27. H,*>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 4-bromo-3-(4-methoxyphenyl)-1-[2-(4-methoxyphenyl)-2-

oxoethyl]-1H-pyrazole-5-carboxylate (4g).
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Source Type EsI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Capillary 4500 Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Ofiset -s0ov Set Dry Gas 4.0 IVmin
Scan End 1000 miz Set Collision Cell RF 140.0 Vpp Set Divert Valve Waste
# RT [min] Area Int. Type 1 S/N Chromatogram Max. m/z FWHM [min]
n.a. 5.4 n.a. Single spectrum n.a. n.a. n.a. 495.0523 n.a.

+MS, 5.4min #326

Intens. +MS, 5. 4min #3285
108

18

101 4950523

0.51

36812564

0.0 ——————t :

100 200 300 400 500 600 700 800 800 miz
Meas. m/z # lon Formula miz em[ppm] mSigma #Sigma Score rmdb e Conf N-Rule
49350523 1 (C22H21BrM2Na03 4950526 0.5 25.2 2 100,00 125 even ok

Figure S28. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-3-(4-methoxyphenyl)-1-[2-(4-methoxyphenyl)-2-oxoethyl]-1H-pyrazole-
5-carboxylate (4g).
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Figure S29. 'H NMR spectrum (400 MHz, CDCl3) of ethyl 4-bromo-1-[2-(4-fluorophenyl)-2-oxoethyl]-3-(4-methoxyphenyl)-1H-

pyrazole-5-carboxylate (4h).
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Figure $30. 1*C NMR spectrum (101 MHz, CDCls) of ethyl 4-bromo-1-[2-(4-fluorophenyl)-2-oxoethyl]-3-(4-methoxyphenyl)-1H-
pyrazole-5-carboxylate (4h).
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Figure S31. *H,>N-HMBC NMR spectrum (40 MHz, CDCl3) of ethyl 4-bromo-1-[2-(4-fluorophenyl)-2-oxoethyl]-3-(4-
methoxyphenyl)-1H-pyrazole-5-carboxylate (4h).

Compound Spectrum SmartFormula Report

Analysis Info Acquisition Date  6/17/2022 10:52:24 PM
Analysis Name  D\Data\KDD-327.d
Method Directinfusion_Tunelow_pos.m Operator  hple
Sample Name  KDD-327 Instrument micrOTOF-Q IIl 8228388.20448
Comment AB
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Capillary 4300 W Set Dry Heater 180 °C
Secan Begin 50 miz Set End Plate Ofiset -500 W Set Dry Gas 4.0 limin
Scan End 1000 miz Set Collision Cell RF 140.0 Vpp Set Divert Valve Waste
# RT [min] Area Int. Type 1 SN Chromatogram Max. miz FWHM [min]
na. 3.9 na. Single spectrum n.a. n.a. n.a. 4850315 n.a.

+MS, 3.9min #235

Intens. +MS, 3.89min #235
%106

1.5 4830332

1.0 4850315

0.54

ar2.2480 i 5855360
00 T —r T L T R LRI T T T —T — T
100 200 300 400 S00 600 700 800 500 mz

Meas. m/z # lon Formula miz em[ppm] mSigma #Sigma Score rdb e Conf N-Rule
483.0332 1 C21H18BrFMN2Na04 453.0326 -1.2 19.3 4 10000 125 even ok

Figure S32. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-1-[2-(4-fluorophenyl)-2-oxoethyl]-3-(4-methoxyphenyl)-1H-pyrazole-5-
carboxylate (4h).
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Figure S33. H NMR spectrum (400 MHz, DMSO-ds) of ethyl 4-bromo-1-[2-(4-chlorophenyl)-2-oxoethyl]-3-(4-methoxyphenyl)-

1H-pyrazole-5-carboxylate (4i).
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Figure S34. 1*C NMR spectrum (101 MHz, DMSO-ds) of ethyl 4-bromo-1-[2-(4-chlorophenyl)-2-oxoethyl]-3-(4-methoxyphenyl)-
1H-pyrazole-5-carboxylate (4i).
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Figure $35. *H,>N-HMBC NMR spectrum (40 MHz, DMSO-ds) of ethyl 4-bromo-1-[2-(4-chlorophenyl)-2-oxoethyl]-3-(4-

methoxyphenyl)-1H-pyrazole-5-carboxylate (4i).

Compound Spectrum SmartFormula Report

Analysis Info Acquisition Date  6/17/2022 1:27-56 PM
Analysis Name  D-\Data\KDD-307 d
Method Directinfusion_Tunelow_pos.m Operator  hplc
Sample Name  KDD-307 Instrument micrQTOF-Q 11l 8228888.20443
Comment AB
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Capillary 4500 Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 W Set Dry Gas 4.0 Ifmin
Scan End 1000 miz Set Collision Cell RF 140.0 Vpp Set Divert Valve Waste
b RT [min] Area Int. Type | SN Chromatogram Max. miz FWHM [min]
n.a. 6.4 n.a. Single spectrum n.a. n.a. n.a. 501.0003 n.a.

+MS, 6.4min #381

Intens'_. +ME, 6. 4min #3581
w109
499 0029
3_
2 5010003

1.

3202548 L“.Ll Ay

0 . — ! : . . — — :
100 200 300 400 500 00 700 800 200 miz
Meas. miz # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
4990029 1 C21H18BrCINZNaO4  499.0031 0.3 19.1 1 100.00 125 even ok

Figure S36. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-1-[2-(4-chlorophenyl)-2-oxoethyl]-3-(4-methoxyphenyl)-1H-pyrazole-5-
carboxylate (4i).
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Figure S37. 'H NMR spectrum (400 MHz, CDCls) of ethyl 4-bromo-3-(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-

carboxylate (4j).
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Figure S38. 13C NMR spectrum (101 MHz, CDCls) of ethyl 4-bromo-3-(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-
carboxylate (4j).
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Figure $39. H,”>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 4-bromo-3-(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-1H-
pyrazole-5-carboxylate (4j).

Compound Spectrum SmartFormula Report

Analysis Info Acquisition Date  6/17/2022 11:11:08 PM
Analysis Name  D\Data\KDD-373.d
Method Directinfusion_Tunelow_pos.m Operator  hple
Sample Name  KDD-373 Instrument micrOTOF-Q [l 8223388.20448
Comment AB
Acquisition Parameter
Source Type ESI lon Polarity Poasitive Set Nebulizer 0.4 Bar
Focus Mot active Set Capillary 4500 v Set Dry Heater 180 °C
Secan Begin 50 miz Set End Plate Offset -500 W Set Dry Gas 4.0 Vmin
Sean End 1000 miz Set Collision Cell RF 140.0 Vpp Set Divert Valve Waste
# RT [min] Area Int. Type I 5/M Chromatogram Max. miz FWHM [min]
na. 4.4 na. Single spectrum n.a. n.a. n.a. 4330225 n.a.

+MS, 4.4min #262

Intens. +MS, 4.4min #262
®109

51

4

4530225

_3_

2_

3 3612663

a . — . e : . . — — :

100 200 300 400 500 00 T00 800 500 miz
Meas. miz # lon Formula miz em[ppm] mSigma #5Sigma Score rdb e Conf N-Rule
4530225 1 C20H16BrFN2Na03  453.0221 1.1 12.3 1 10000 125 even ok

Figure S40. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-3-(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-carboxylate
(4j).
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Figure S41. 'H NMR spectrum (400 MHz, DMSO-ds) of ethyl 4-bromo-3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-1H-

pyrazole-5-carboxylate (4k).
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Figure S42. 3C NMR spectrum (101 MHz, DMSO-ds) of ethyl 4-bromo-3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-1H-
pyrazole-5-carboxylate (4k).
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Figure S43. *H,>N-HMBC NMR spectrum (40 MHz, DMSO-ds) of ethyl 4-bromo-3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-
oxoethyl]-1H-pyrazole-5-carboxylate (4k).
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Compound Spectrum SmartFormula Report

Analysis Info Acquisition Date  6/17/2022 11:25:21 PM
Analysis Name  DA\Data\KDD-377.d

Method Directinfusion_TunelLow_pos.m Operator  hplc

Sample Name  KDD-377 Instrument  micrOTOF-Q 11l 8228888 20443
Comment AB

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Capillary 4500 W Set Dry Heater 180 °C
Scan Begin o0 miz Set End Plate Offset -S00Y Set Dry Gas 4.0 Fmin
Scan End 1000 miz Set Collision Cell RF 140.0 Vpp Set Divert Valve Waste
Ed RT [min] Area Int. Type | SN Chromatogram Max. m/z FWHM [min]
na. 54 na. Single spectrum n.a. n.a. n.a. 471.0130 na.
+MS, 5.4min #324
Intens. 4 +MS, 5.4min #324)
%108
1.25
1.00
4710130
075
050
0.254
3982158 L
0.00 T — T T o D by T T — — v
100 200 300 400 500 800 700 800 800 miz
Meas. mfz # lon Formula miz err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
471.0130 1 C20H15BrF2M2Na03  471.0126 0.7 143 2 100,00 125 even ok

Figure S44. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-1H-pyrazole-5-
carboxylate (4k).
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Figure S45. H NMR spectrum (400 MHz, DMSO-ds) of ethyl 4-bromo-1-(2-oxo-2-phenylethyl)-5-phenyl-1H-pyrazole-3-
carboxylate (5a).
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Figure S46. 1*C NMR spectrum (101 MHz, DMSO-ds) of ethyl 4-bromo-1-(2-oxo-2-phenylethyl)-5-phenyl-1H-pyrazole-3-

carboxylate (5a).
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Figure S47. *H,’>N-HMBC NMR spectrum (40 MHz, DMSO-ds) of ethyl 4-bromo-1-(2-oxo-2-phenylethyl)-5-phenyl-1H-pyrazole-3-

carboxylate (5a).

Compound Spectrum SmartFormula Report

Analysis Info Acquisition Date  6/17/2022 12:27:49 PM
Analysis Name  D\Data\KDD-257-2.d
Method Directinfusion_TunelLow_pos.m Operator  hplec
Sample Name  KDD-257-2 Instrument  micrOTOF-Q 11l 8228338.20448
Comment AB
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Capillary 4500V Set Dry Heater 180 °C
Scan Begin S0 miz Set End Plate Offset -soov Set Dry Gas 4.0 Ifmin
Scan End 1000 miz Set Collision Cell RF 140.0 Vpp Set Divert Valve Waste
# RT [min] Area Int. Type | SN Chromatogram Max. miz FWHM [min]
na. 34 na. Single spectrum n.a. n.a. n.a. 4350313 n.a.

+MS, 3.4min #202

Intensé +ME, 3.4min #202
*®1097

1,004
0.751
0.50

0,25

4350313

3532627

L‘nj Lﬁi

0.00 T T
100 200 300

0 500 600 700 800 800 miz

Meas. m/iz # lon Formula miz em[ppm] mSigma #Sigma Score rdb e Conf N-Rule
4350313 1 C20H17BrN2Na03 4350315 -0.4 19.0 1 100.00 125 even ok

Figure S48. HRMS (ESI-TOF) spectrum of ethyl 4-bromo-1-(2-oxo-2-phenylethyl)-5-phenyl-1H-pyrazole-3-carboxylate (5a).



3. Analytical data of target compounds 6a’, 6a—o0 and 7a—c
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Figure S50. 13C NMR spectrum (101 MHz, DMSO-ds) of 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylic acid (6a’).



Figure S51. *H,">N-HMBC NMR spectrum (40 MHz, DMSO-ds) of 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylic
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acid (6a’).

Qualitative Compound Report

Data File 221114 KDD-401_01.d Sample Name Unavailable
Sample Type Unavailable Position Unavailable
Instrument Name Unavailable User Name Unavailable
Acq Method Acquired Time Unavailable
IRM Calibration Status SN DA Method test.m

Comment

Compound Table

Sample information is unavailable

Compound Label RT Mass Abund Formula Diff (ppm) ]
| Cpd 1: C24 H18 N2 O?I 7.711| 352.1322| 3003243| C24 H18 N2 O3 1.13\
[Compound Label [m/z [RT [Algorithm [Mass
|de 1: C24 HIB N2 03 |333.1389 |7.71l |ﬁnd By Formula 1382.1322
Compound Chromatograms
x10 © Cpd 1: C24 H18 N2 O3: + FBF Spectrum (rt: 6.661-6.961, 8.411-8.711 min) 221114_KDD-401_01
| 383.1389
25 ] ([C24H18NZ03]+H)+
2
1.5 1
1
0.5 4
0 ) T T T T T T T T T T l T
260 270 280 2080 300 310 320 330 340 350 390

Figure S52. HRMS (ESI-TOF) spectrum of 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylic acid (6a’).

Counts vs. Mass-to-Charge (m/z)
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Figure S53. 'H NMR spectrum (400 MHz, CDCl3) of ethyl 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylate (6a).
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Figure $54. 3C NMR spectrum (101 MHz, CDCl3) of ethyl 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylate (6a).
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Figure S55. 'H,">N-HMBC NMR spectrum (40 MHz, CDClIs) of ethyl 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-
carboxylate (6a).

Compound Spectrum SmartFormula Report

Analysis Info Acquisition Date  7/5/2022 11:30:17 PM
Analysis Name  D-\Data\KDD-267-1d
Method Directinfusion_Tunelow_pos.m Operator  hplc
Sample Name  KDD-267-1 Instrument micrOTOF-Q 11l 8223388.20448
Comment AB
Acquisition Parameter
Source Type ESI len Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Capillary 4500 Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offsst -soov Set Dry Gas 4.0 fmin
Scan End 1000 miz Set Collision Cell RF 140.0 Vpp Set Divert Valve Waste
# RT [min] Area Int. Type | SN Chromatogram Max. miz FWHM [min]
na. 35 n.a. Single spectrum n.a. n.a. n.a. 4331523 na.

+MS, 3.5min #208

Intensﬁ._ +MS, 3.5min #208
®10
1.257

1.00

4334523
075
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0.25

353.2648

0.00 T — T — ‘l - T T T T — — T
100 200 300 400 500 600 00 800 900 miz

Meas. miz # lon Formula m/z em[ppm] mSigma #Sigma Score rdb e Conf N-Rule
4331523 1 C26H22N2Na03  433.1523 -0.0 216 1 100.00 165 even ok

Figure S56. HRMS (ESI-TOF) spectrum of ethyl 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylate (6a).
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Figure S57. H NMR spectrum (400 MHz, CDCls) of ethyl 1-[2-(4-methoxyphenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (6b).
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Figure S58. 13C NMR spectrum (101 MHz, CDCls) of ethyl 1-[2-(4-methoxyphenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (6b).
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Figure S59. H,*>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 1-[2-(4-methoxyphenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-
5-carboxylate (6b).
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Figure S60. HRMS (ESI-TOF) spectrum of ethyl 1-[2-(4-methoxyphenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-carboxylate (6b).
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Figure S62. 13C NMR spectrum (101 MHz, CDCls) of ethyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (6c).
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Figure S63. *H,*>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (6c).
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Figure S64. °F NMR spectrum (376 MHz, CDCls) of ethyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (6c).
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Figure S65. HRMS (ESI-TOF) spectrum of ethyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-carboxylate (6c).
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Figure S66. H NMR spectrum (400 MHz, CDCls) of ethyl 1-[2-(4-chlorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-

carboxylate (6d).
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Figure S67. 13C NMR spectrum (101 MHz, CDCls) of ethyl 1-[2-(4-chlorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (6d).
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Figure S68. *H,’>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 1-[2-(4-chlorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (6d).
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Figure S69. HRMS (ESI-TOF) spectrum of ethyl 1-[2-(4-chlorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-carboxylate (6d).
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Figure S70. *H NMR spectrum (400 MHz, DMSO-ds) of ethyl 1-[2-(4-hydroxyphenyl]-2-oxoethyl)-3,4-diphenyl-1H-pyrazole-5-

carboxylate (6e).
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Figure S71. 3C NMR spectrum (101 MHz, DMSO-ds) of ethyl 1-[2-(4-hydroxyphenyl]-2-oxoethyl)-3,4-diphenyl-1H-pyrazole-5-
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Figure S73. HRMS (ESI-TOF) spectrum of ethyl 1-[2-(4-hydroxyphenyl]-2-oxoethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylate (6e).
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Figure S74. H NMR spectrum (400 MHz, CDCls) of ethyl 3,4-bis(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-
carboxylate (6f).
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Figure S75. 13C NMR spectrum (101 MHz, CDCls) of ethyl 3,4-bis(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-
carboxylate (6f).
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Figure S76. *H,>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 3,4-bis(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-
pyrazole-5-carboxylate (6f).
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Figure S77. HRMS (ESI-TOF) spectrum of ethyl 3,4-bis(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-carboxylate (6f).
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Figure S78. *H NMR spectrum (400 MHz, CDCls) of ethyl 3,4-bis(4-methoxyphenyl)-1-[2-(4-methoxyphenyl)-2-oxoethyl]-1H-
pyrazole-5-carboxylate (6g).
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Figure $79. 3C NMR spectrum (101 MHz, CDCls) of ethyl 3,4-bis(4-methoxyphenyl)-1-[2-(4-methoxyphenyl)-2-oxoethyl]-1H-

pyrazole-5-carboxylate (6g).
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Figure S80. 'H,>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 3,4-bis(4-methoxyphenyl)-1-[2-(4-methoxyphenyl)-2-
oxoethyl]-1H-pyrazole-5-carboxylate (6g).
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Figure $81. HRMS (ESI-TOF) spectrum of ethyl 3,4-bis(4-methoxyphenyl)-1-[2-(4-methoxyphenyl)-2-oxoethyl]-1H-pyrazole-5-
carboxylate (6g).
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Figure $S82. 'H NMR spectrum (400 MHz, DMSO-ds) of ethyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-bis(4-methoxyphenyl)-1H-
pyrazole-5-carboxylate (6h).



F N\
N
(¢}
0 NN
NN o
S o
© In 0
VoY
NERERRRBASRT
—HH AL O T+ MmO O Mmm
MmN NN T
b gl el gt S R R e
sy e
0
5}
[}
—
) ZRABE ‘
5 STRRRE R
2N R R AN
‘ SN
‘ m ‘ b |
|
|
L ‘ H I
e e e B e B B T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure $83. 3C NMR spectrum (101 MHz, DMSO-ds) of ethyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-bis(4-methoxyphenyl)-1H-

pyrazole-5-carboxylate (6h).
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Figure S84. *H,>N-HMBC NMR spectrum (40 MHz, DMSO-ds) of ethyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-bis(4-

methoxyphenyl)-1H-pyrazole-5-carboxylate (6h).
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Figure $85. 1°>F NMR spectrum (376 MHz, DMSO-ds) of ethyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-bis(4-methoxyphenyl)-1H-
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Figure S86. HRMS (ESI-TOF) spectrum of ethyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-bis(4-methoxyphenyl)-1H-pyrazole-5-
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Figure S87. H NMR spectrum (400 MHz, CDCls) of ethyl 1-[2-(4-chlorophenyl)-2-oxoethyl]-3,4-bis(4-methoxyphenyl)-1H-
pyrazole-5-carboxylate (6i).
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Figure S88. 13C NMR spectrum (101 MHz, CDCls) of ethyl 1-[2-(4-chlorophenyl)-2-oxoethyl]-3,4-bis(4-methoxyphenyl)-1H-
pyrazole-5-carboxylate (6i).



r-230
—0 o—

F-220

ags
F-200

{6.04,—183.49{6 -190

c N/\ \ o < +-180
N F-170

O\\ r-160
F-150

© F-140

f1 (ppm)

r-130
r-120
r-110
r-100
-90
r-80

£6.04,-69.12}
; F-70

r-50

--40

A P A P A A T Py P P P PN A N AP A T

ppm

Figure $89. H,*>N-HMBC NMR spectrum (40 MHz, CDCls) of ethyl 1-[2-(4-chlorophenyl)-2-oxoethyl]-3,4-bis(4-methoxyphenyl)-
1H-pyrazole-5-carboxylate (6i).
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Figure $90. HRMS (ESI-TOF) spectrum of ethyl 1-[2-(4-chlorophenyl)-2-oxoethyl]-3,4-bis(4-methoxyphenyl)-1H-pyrazole-5-
carboxylate (6i).
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Figure S91. *H NMR spectrum (400 MHz, DMSO-ds) of ethyl 3-(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-4-phenyl-1H-pyrazole-5-

carboxylate (6j).
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Figure $92. *C NMR spectrum (101 MHz, DMSO-ds) of ethyl 3-(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-4-phenyl-1H-pyrazole-5-

carboxylate (6j).
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Figure S93. >N NMR spectrum (40 MHz, DMSO-ds) of ethyl 3-(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-4-phenyl-1H-pyrazole-5-
carboxylate (6j).
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Figure S94. °F NMR spectrum (376 MHz, DMSO-ds) of ethyl 3-(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-4-phenyl-1H-pyrazole-5-
carboxylate (6j).
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Figure $95. HRMS (ESI-TOF) spectrum of ethyl 3-(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-4-phenyl-1H-pyrazole-5-carboxylate
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Figure S96. *H NMR spectrum (400 MHz, DMSO-ds) of ethyl 3,4-bis(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-
carboxylate (6k).
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Figure $97. *C NMR spectrum (101 MHz, DMSO-ds) of ethyl 3,4-bis(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-

carboxylate (6k).
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Figure S98. >N NMR spectrum (40 MHz, DMSO-ds) of ethyl 3,4-bis(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-

carboxylate (6k).
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Figure $S99. °F NMR spectrum (376 MHz, DMSO-ds) of ethyl 3,4-bis(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-
carboxylate (6k).
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Figure S100. HRMS (ESI-TOF) spectrum of ethyl 3,4-bis(4-fluorophenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-carboxylate (6k).
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Figure $101. *H NMR spectrum (400 MHz, CDCls) of ethyl 3-(4-fluorophenyl)-4-(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-
pyrazole-5-carboxylate (6l).
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Figure $102. 13C NMR spectrum (101 MHz, CDCls) of ethyl 3-(4-fluorophenyl)-4-(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-
pyrazole-5-carboxylate (6l).
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Figure $103. >N NMR spectrum (40 MHz, CDCls) of ethyl 3-(4-fluorophenyl)-4-(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-

pyrazole-5-carboxylate (6l).
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Figure S104. *°F NMR spectrum (376 MHz, CDCls) of ethyl 3-(4-fluorophenyl)-4-(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-
pyrazole-5-carboxylate (6l).
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Figure S105. HRMS (ESI-TOF) spectrum of ethyl 3-(4-fluorophenyl)-4-(4-methoxyphenyl)-1-(2-oxo-2-phenylethyl)-1H-pyrazole-5-
carboxylate (6l).
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Figure $106. *H NMR spectrum (400 MHz, DMSO-ds) of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-phenyl-1H-
pyrazole-5-carboxylate (6m).
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Figure $107. *3C NMR spectrum (101 MHz, DMSO-ds) of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-phenyl-1H-
pyrazole-5-carboxylate (6m).
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Figure $108. >N NMR spectrum (40 MHz, DMSO-ds) of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-phenyl-1H-
pyrazole-5-carboxylate (6m).
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Figure S109. °F NMR spectrum (376 MHz, DMSO-ds) of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-phenyl-1H-
pyrazole-5-carboxylate (6m).
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Figure S110. HRMS (ESI-TOF) spectrum of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-phenyl-1H-pyrazole-5-
carboxylate (6m).
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Figure S111. *H NMR spectrum (400 MHz, CDCls) of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-(4-
methoxyphenyl)-1H-pyrazole-5-carboxylate (6n).
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Figure S112. 3C NMR spectrum (101 MHz, CDCl3) of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-(4-
methoxyphenyl)-1H-pyrazole-5-carboxylate (6n).
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Figure S113. >N NMR spectrum (40 MHz, CDCls) of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-(4-
methoxyphenyl)-1H-pyrazole-5-carboxylate (6n).
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Figure S114. *°F NMR spectrum (376 MHz, CDCls) of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-(4-
methoxyphenyl)-1H-pyrazole-5-carboxylate (6n).
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Figure S115. HRMS (ESI-TOF) spectrum of ethyl 3-(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-4-(4-methoxyphenyl)-1H-
pyrazole-5-carboxylate (6n).
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Figure S116. *H NMR spectrum (400 MHz, DMSO-ds) of ethyl 3,4-bis(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-1H-

pyrazole-5-carboxylate (60).
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Figure S117. 13C NMR spectrum (101 MHz, DMSO-ds) of ethyl 3,4-bis(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-1H-

pyrazole-5-carboxylate (60).
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Figure S118. >N NMR spectrum (40 MHz, DMSO-ds) of ethyl 3,4-bis(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-1H-

pyrazole-5-carboxylate (60).
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Figure $119. °F NMR spectrum (376 MHz, DMSO-ds) of ethyl 3,4-bis(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-1H-
pyrazole-5-carboxylate (60).
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Figure S120. HRMS (ESI-TOF) spectrum of ethyl 3,4-bis(4-fluorophenyl)-1-[2-(4-fluorophenyl)-2-oxoethyl]-1H-pyrazole-5-
carboxylate (60).
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Figure S121. *H NMR spectrum (400 MHz, acetone-ds) of methyl 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-

carboxylate (7a).
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Figure $122. 3C NMR spectrum (101 MHz, acetone-ds of methyl 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylate
(7a).
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Figure $123. >N NMR spectrum (40 MHz, acetone-ds) of methyl 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylate
(7a).
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Figure S124. HRMS (ESI-TOF) spectrum of methyl 1-(2-oxo-2-phenylethyl)-3,4-diphenyl-1H-pyrazole-5-carboxylate (7a).
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Figure S125. H NMR spectrum (400 MHz, acetone-ds) of methyl 1-[2-(4-methoxyphenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-
5-carboxylate (7b).
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Figure $126. 13C NMR spectrum (101 MHz, acetone-ds) of methyl 1-[2-(4-methoxyphenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-
5-carboxylate (7b).
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Figure $127. >N NMR spectrum (40 MHz, acetone-ds) of methyl 1-[2-(4-methoxyphenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-

5-carboxylate (7b).
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Figure S128. HRMS (ESI-TOF) spectrum of methyl 1-[2-(4-methoxyphenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-carboxylate
(7b).
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Figure $129. 'H NMR spectrum (400 MHz, acetone-ds) of methyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (7c).
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Figure $130. 3C NMR spectrum (101 MHz, acetone-ds) of methyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (7c).
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Figure S131. >N NMR spectrum (40 MHz, acetone-ds) of methyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (7c).
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Figure S132. °F NMR spectrum (376 MHz, acetone-ds) of methyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-
carboxylate (7c).
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Figure S133. HRMS (ESI-TOF) spectrum of methyl 1-[2-(4-fluorophenyl)-2-oxoethyl]-3,4-diphenyl-1H-pyrazole-5-carboxylate (7c).



4. Physicochemical parameters

Table S2. Calculated physicochemical parameters of natural lamellarins and synthesized compounds 6a—o0, 7a—c. HBD — hydrogen
bond donors, HBA — hydrogen bond acceptors, tPSA — topological polar surface area.

Compound Lipinski‘s 5 HBD HBA tPSA [A] strongest acidic pKa stongest basic pKa
lamellarin | X 1 8 106.84 9.16
lamellarin D \Y 3 7 119.09 8.78
lamellarin O \Y 2 5 97.99 9.33
lukianol A \Y 3 4 91.92 8.51
6a X 0 3 61.19 14.65 0.27
6b X 0 4 70.42 14.83 0.27
6¢ X 0 3 61.19 14.7 0.27
6d X 0 3 61.19 14.61 0.27
6e X 1 4 81.42 7.71 0.27
6f X 0 5 79.65 14.66 0.32
6g X 0 6 88.88 14.84 0.32
6h X 0 5 79.65 14.71 0.32
6i X 0 5 79.65 14.62 0.32
6j X 0 3 61.19 14.65 0.29
6k X 0 3 61.19 14.66 0.29
6l X 0 4 70.42 14.66 0.30
6m X 0 3 61.19 14.70 0.29
6n X 0 4 70.42 14.71 0.30
60 X 0 3 61.19 14.71 0.29
7a X 0 3 61.19 14.65 0.27
7b X 0 4 70.42 14.83 0.27
7c X 0 3 61.19 14.70 0.27

v =in agreement; X = not in agreement



5. Biological evaluation
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Figure S134. Calcein AM/Hoechst/Pl assay results of HCT116 cells treated with compounds 6¢ and 6m (20 pM) for 24 h. Calcein
AM staining confirmed differences in the morphology of HCT116. The cells increased in size with reduced cell count due to the
inhibition of cell proliferation. Hoechst 33342 staining revealed a fragmented staining for the cells increased in size. The absence
of Pl staining indicated no involvement of necrosis in the mode of action of the compounds.
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Figure S135. Calcein AM/Hoechst/Pl assay results of SW480 cells treated with compounds 6¢ and 6m (20 uM) for 24 h. Calcein
AM staining confirmed similar but less pronounced increase in cell size for SW480 cells. Hoechst 33342 staining revealed again a
fragmented staining for the cells increased in size, which was more distinct in SW480 than in HCT116 cells. The absence of PI
staining indicated no involvement of necrosis in the mode of action of the compounds.
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Figure $136. Calcein AM/Hoechst/PI assay results of HT29 cells treated with compounds 6¢ and 6m (20 uM) for 24 h. Calcein AM
staining only minor differences in the morphology. The cells increased only minor in size with reduced cell count due to the
inhibition of cell proliferation for 6¢c. Hoechst 33342 staining revealed an increase in intensity of the staining. The absence of Pl

staining indicated no involvement of necrosis in the mode of action of the compounds.

Table S3. Correlation between PPB and logP values of selected compounds.

control

Compound %PPB + SD HPLC-logP clogP*
6a 95.4+0.3 4.381 +0.002 5.28
6¢ 96.0+0.3 4.453 +0.005 5.44
6f 93.9+0.1 4.462 +0.005 5.02
6h 93.8+0.2 4.531 +0.006 5.18
6m 96.6+0.1 4.545 + 0.006 5.59
6n 95.3+0.3 4.564 + 0.004 5.47
60 97.1+£0.1 4.598 + 0.004 5.75

*Calculated using ChemDraw 13.0.
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