Supporting Information

Structure-activity relationship studies on highly
functionalized pyrazole hydrazones and amides
as antiproliferative and antioxidant agents

Matteo Lusardi ', Maria Grazia Signorello ', Eleonora Russo ', Debora Caviglia', Marco Ponassi ?, Erika
lervasi 2, Camillo Rosano 2, Chiara Brullo " and Andrea Spallarossa "*

! Department of Pharmacy, University of Genova, viale Benedetto XV, 3, 16132, Genova, Italy;

matteo.lusardi@edu.unige.it (M.L.); mariagrazia.signorello@unige.it (M.G.S); chiara.brullo@unige.it
(C.B.); eleonora.russo@unige.it (E.R.); debora.caviglia@edu.unige.it (D.C.).

2 Proteomics and Mass Spectrometry Unit, IRCCS Ospedale Policlinico San Martino, Largo R.

Benzi 10, 16132, Genova, ltaly; erika.iervasi@hsanmartino.it (E.l.); camillo.rosano@hsanmartino.it
(C.R.); marco.ponassi@hsanmartino.it (M.P.).

*Correspondence: andrea.spallarossa@unige.it

Table of contents

Figure S1. '"H-NMR (400 MHz, ds-DMSO) spectrum of compound 10a
Figure S2. '*C-NMR (101 MHz, ds-DMSQ) spectrum of compound 10a
Figure S3. 'H-NMR (400 MHz, de-DMSOQ) spectrum of compound 10b
Figure S4. '*C-NMR (101 MHz, de-DMSO) spectrum of compound 10b
Figure S5. "H-NMR (400 MHz, de-DMSO0) spectrum of compound 11a
Figure S6. '*C-NMR (101 MHz, ds-DMSQO) spectrum of compound 11a
Figure S7. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 11b
Figure S8. '*C-NMR (101 MHz, de-DMSO) spectrum of compound 11b
Figure S9. 'H-NMR (400 MHz, de-DMSOQ) spectrum of compound 11¢
Figure $10. "*C-NMR (101 MHz, de-DMSO) spectrum of compound 11¢
Figure S11. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 11d
Figure S12. "*C-NMR (101 MHz, d¢-DMSO0) spectrum of compound 11d

Figure S13. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 12a



Figure S14.
Figure S15.
Figure S16.
Figure S17.
Figure S18.
Figure S19.
Figure S20.
Figure S21.
Figure S22.
Figure S23.
Figure S24.
Figure S25.
Figure S26.
Figure S27.
Figure S28.
Figure S29.
Figure S30.
Figure S31.
Figure S32.
Figure S33.
Figure S34.
Figure S35.
Figure S36.
Figure S37.
Figure S38.
Figure S39.
Figure S40.
Figure S41.
Figure S42.
Figure S43.

Figure S44.

Table S1. Inhibitory effect of compounds 10-22 on platelet aggregation and ROS production

C-NMR (101 MHz, ds-DMSO) spectrum of compound 12a
"H-NMR (400 MHz, de-DMSO) spectrum of compound 12b
3C-NMR (101 MHz, de-DMSO) spectrum of compound 12b
"H-NMR (400 MHz, de-DMSO) spectrum of compound 12¢
3C-NMR (101 MHz, ds-DMSO) spectrum of compound 12¢
"H-NMR (400 MHz, de-DMSO) spectrum of compound 12d
3C-NMR (101 MHz, ds-DMSO) spectrum of compound 12d
"H-NMR (400 MHz, de-DMSO) spectrum of compound 13a
3C-NMR (101 MHz, ds-DMSO) spectrum of compound 13a
"H-NMR (400 MHz, de-DMSO) spectrum of compound 13b
3C-NMR (101 MHz, de-DMSO) spectrum of compound 13b
"H-NMR (400 MHz, de-DMSO) spectrum of compound 13c
3C-NMR (101 MHz, ds-DMSO) spectrum of compound 13c
"H-NMR (400 MHz, de-DMSO) spectrum of compound 13d
3C-NMR (101 MHz, de-DMSO) spectrum of compound 13d
"H-NMR (400 MHz, de-DMSO) spectrum of compound 14
"H-NMR (400 MHz, de-DMSO) spectrum of compound 15
3C-NMR (101 MHz, ds-DMSO) spectrum of compound 15
"H-NMR (400 MHz, de-DMSO) spectrum of compound 16
3C-NMR (101 MHz, de-DMSO) spectrum of compound 16
"H-NMR (400 MHz, de-DMSO) spectrum of compound 17
"H-NMR (400 MHz, de-DMSO) spectrum of compound 18
3C-NMR (101 MHz, ds-DMSO) spectrum of compound 18
"H-NMR (400 MHz, de-DMSO) spectrum of compound 19
3C-NMR (101 MHz, de-DMSO) spectrum of compound 19
"H-NMR (400 MHz, de-DMSO) spectrum of compound 20
3C-NMR (101 MHz, ds-DMSO) spectrum of compound 20
"H-NMR (400 MHz, de-DMSO) spectrum of compound 21
3C-NMR (101 MHz, de-DMSO) spectrum of compound 21
"H-NMR (400 MHz, ds-DMSO) spectrum of compound 22

3C-NMR (101 MHz, de-DMSQO) spectrum of compound 22



Figure S1. 'H-NMR (400 MHz, ds-DMSO) spectrum of compound 10a
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Figure S2. '*C-NMR (101 MHz, ds-DMSQO) spectrum of compound 10a
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Figure S3. 'H-NMR (400 MHz, de-DMSO) spectrum of compound 10b
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Figure S4. '*C-NMR (101 MHz, ds-DMSQO) spectrum of compound 10b
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Figure S5. '"H-NMR (400 MHz, ds-DMSO) spectrum of compound 11a
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Figure S6. '*C-NMR (101 MHz, de-DMSQO) spectrum of compound 11a
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Figure S7. 'H-NMR (400 MHz, de-DMSO) spectrum of compound 11b
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Figure S8. '*C-NMR (101 MHz, ds-DMSQO) spectrum of compound 11b
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Figure S9. 'H-NMR (400 MHz, ds-DMSO) spectrum of compound 11¢
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Figure S10. '*C-NMR (101 MHz, de-DMSO) spectrum of compound 11¢
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Figure S11. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 11d
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Figure S12. "*C-NMR (101 MHz, d¢-DMSO0) spectrum of compound 11d
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Figure S13. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 12a
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Figure S14. *C-NMR (101 MHz, de-DMSO) spectrum of compound 12a
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Figure S15. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 12b
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Figure S$16. '*C-NMR (101 MHz, de-DMSO) spectrum of compound 12b
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Figure S17. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 12¢
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Figure S18. '*C-NMR (101 MHz, de-DMSO) spectrum of compound 12¢
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Figure $19. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 12d
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Figure S20. '*C-NMR (101 MHz, de-DMSO0) spectrum of compound 12d
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Figure S21. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 13a
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Figure S22. '*C-NMR (101 MHz, de-DMSO) spectrum of compound 13a

Ay

H

o

=N, 0
\
mg{mz
- HO
N
@T N

F

2

E

i

3

1

9z'ss
A £'SS

— O0S'EL

9E'FIL
98911
TL0ZT
Ta.w zt

8U'9Z1
% 91'8Z1
%mn.nﬁ
-E€T'6ZT

/wm.mﬁ

9E'0ET
—L6°0bT
T-TLENT

™-85°SPT
—ZT'6bT

==,

[

—SPT9T

20

160 150 140 130 120 110 100 a0 80 70 60 50 40
fi (ppm)

T
170

T
180



Figure S23. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 13b

vee
o8E
£6€
SGE
L6E
86E
90t
80t
ory
Tt
105
zos
E0S
ros
505
re's
sL's
aL's
829
aL9
89
089
0oL
zot
ETL
vrL
ST
wﬁhéﬁ
LT
0zt |
17
nwh*
82'L
6741
0€'L
EEL
vE' LA
SEL

9g'L-
nm.L‘

mqh*
sred

60'8—

9g8—

9501 —

SYIE
Z96g
EgoT
“ego

6o

Fsot

0.0

0.5

1.0

1.5

2.0

3.0 2.5

3.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)
Figure S24. *C-NMR (101 MHz, de-DMSO) spectrum of compound 13b
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Figure S$25. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 13¢c
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Figure S26. '*C-NMR (101 MHz, de-DMSO) spectrum of compound 13¢
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Figure S27. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 13d
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Figure S28. "*C-NMR (101 MHz, d¢-DMSO0) spectrum of compound 13d
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Figure S29. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 14
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Figure S30. "H-NMR (400 MHz, de-DMSOQ) spectrum of compound 15
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Figure S31. "*C-NMR (101 MHz, de-DMSO) spectrum of compound 15
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Figure S32. "H-NMR (400 MHz, de-DMSOQ) spectrum of compound 16
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Figure S33. "*C-NMR (101 MHz, de-DMSO) spectrum of compound 16
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Figure S34. "H-NMR (400 MHz, de-DMSOQ) spectrum of compound 17
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Figure S35. "H-NMR (400 MHz, de-DMSOQ) spectrum of compound 18
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Figure S36. '*C-NMR (101 MHz, ds-DMSO) spectrum of compound 18
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Figure S37. "H-NMR (400 MHz, de-DMSOQ) spectrum of compound 19
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Figure S38. '*C-NMR (101 MHz, de-DMSO) spectrum of compound 19
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Figure S39. "H-NMR (400 MHz, de-DMSOQ) spectrum of compound 20
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Figure S40. "*C-NMR (101 MHz, de-DMSO) spectrum of compound 20
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Figure S41. "H-NMR (400 MHz, ds-DMSO) spectrum of compound 21
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Figure S42. "*C-NMR (101 MHz, de-DMSO) spectrum of compound 21
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Figure S43. "H-NMR (400 MHz, de-DMSOQ) spectrum of compound 22
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Table S1. Inhibitory effect of compounds 10-22 on platelet aggregation and ROS production

ICso (LM+SD)?

Cpd Aggregation inhibition ROS production inhibition
10a 204+12 1119
10b 94+7 104+4
11a 183+13 123+12
11b 129+10 1137
11c 841+43 148+13
11d 890+19 182+11
12a 265+23 113+7
12b 187+16 106+9
12¢ 331£14 193+16
12d 433%16 1719
13a 883+39 21317
13b 909+87 433+32
13c 313+29 209+15
13d 437+25 405+29
14 365+28 387+35
15 250%19 323+14
16 292+28 310+24
17 460+35 573+43
18 268+25 27317
19 294+26 293+18
20 301+24 289+27
21 278+27 262+13
22 249+22 313+25
NAC ND 872+26
ASA 438+18 ND

2Reported data are the mean value * standard deviation (SD) obtained in at least six different
experiments each performed in duplicate.



