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1. Antiproliferative activity dose-response curves against A549 and NCI-HS522 cells after 72 h:

IC;, of P-3 in Non-cancerous HLF

150+

ability
=
(=]
1

1

% cell vi
(4]
o
1

-1 0 1 2 3
log concentration(uM)

IC5, of P-4 in Non-cancerous HLF

150+

-

(=3

(=3
1

LI

1 2 3
log concentration(uM)

1 % cell yAbility

N
-
(=]

IC5, of P-5 in Non-cancerous HLF
150

-

(=3

=}
1

.

T B

1 2 3
log concentration(puM)

] %;%‘bility

|

N

-
o



IC,, of P-7 in NCI-H522 cell
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2. Cell cycle analysis data
a) Effects of pyrazolone P7 on the cell cycle progression of NCI-H522 cells:
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b) Effects of pyrazolone P11 on the cell cycle progression of NCI-HS522 cells:
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¢) Effects of pyrazolones P13 and P14 on the cell cycle progression of NCI-H522 cells:
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4. NMR and HRMS (ESI-MS) Spectra of the Products
4-hydroxy-4,5-dimethyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P1): 'H-NMR (CDCls)
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4-hydroxy-4,5-dimethyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P1): 3C-NMR (CDCl3)
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4-hydroxy-4,5-dimethyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P1): ESI-MS
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Formula, Species, m/z, Score, Diff (abs. ppm), Mass

C11H12 N2 02, (M+H)+, 205.0975, 99.42,

1.62, 204.0902
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2-phenyl-5-propyl-2,4-dihydro-3H-pyrazol-3-one (P2): '"H-NMR (CDCls)
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2-phenyl-5-propyl-2,4-dihydro-3H-pyrazol-3-one (P2): 13C-NMR (CDCls)
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2-phenyl-5-propyl-2,4-dihydro-3H-pyrazol-3-one (P2): ESI-MS

x«108 [+ES| Scan (rt: 0.407-0.440 min, 3 scans) Frag=150.0% ML-01-07_150v_0.2ul.d Subtract
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Formula, Species, m/z,  Score, Diff (abs. ppm),

C12H14 N2 0O, (M+H)+, 203.1181, 98.94, 1.5,
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TH-NMR (CDCls)

2,5-diphenyl-2,4-dihydro-3H-pyrazol-3-one (P3)
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2,5-diphenyl-2,4-dihydro-3H-pyrazol-3-one (P3): 13C-NMR (CDCls)
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2,5-diphenyl-2,4-dihydro-3H-pyrazol-3-one (P3): ESI-MS

x‘lﬂf +ES| Scan (rt: 0.282-0.29% min, 2 scans) Frag=150.0% ML-01-03_150v_0.2ul.d Subtract
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Formula,  Species, m/z, Score, Diff (abs. ppm), Mass

C15H12N20O, (M+H)+ 237.1021, 99.46, 0.16, 236.0949
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2-(4-bromophenyl)-5-phenyl-2,4-dihydro-3H-pyrazol-3-one (P4): 'TH-NMR (CDCls)
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2-(4-bromophenyl)-5-phenyl-2,4-dihydro-3H-pyrazol-3-one (P4): 3C-NMR (CDCls)

23
BE
94
62
99
04

o ™
3 3 SEEEERE zeh X R
— — Hard A - [ £
| NSPRY N |
F1E+09
F1E+09
F1E+09
F9E+08

Br |
% F8E+08
N

F7E+08

) O L
FBE+08

i -5E+08

F4E+08

-3E+08

F2E+08

F1E+08

F-1E+08
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 1}?{ 1?0 90 80 70 60 50 40 30 20 10 0
ppm

18



2-(4-bromophenyl)-5-phenyl-2,4-dihydro-3H-pyrazol-3-one (P4): ESI-MS
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Formula, Species, m/z,  Score, Diff (abs. ppm), Mass

C15H11BrN20O, (M+H)+, 315.0130, 98.13, 0.43, 314.0056
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2-(4-chlorophenyl)-5-phenyl-2,4-dihydro-3H-pyrazol-3-one (P5): 'H-NMR (CDCls)
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2-(4-chlorophenyl)-5-phenyl-2,4-dihydro-3H-pyrazol-3-one (P5): '3C-NMR (CDCls)
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2-(4-chlorophenyl)-5-phenyl-2,4-dihydro-3H-pyrazol-3-one (P5): ESI-MS
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C15H11CIN20O, (M+H)+, 271.0633, 99.5, 0.76, 270.0562
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5-(4-nitrophenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P6): '"H-NMR (CDCls)
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5-(4-nitrophenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P6): '3*C-NMR (CDCls)
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5-(4-nitrophenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P6): ESI-MS

x10% |+ES| Scan (rt: 0.077-0.246 min, 11 scans) Frag=150.0% HV-01-04F_150v_0.2ul d
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5-(4-bromophenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P7): 'H-NMR (CDCl3)
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5-(4-bromophenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P7): 3C-NMR (CDCl)
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5-(4-fluorophenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P8): 'H-NMR (CDCls)
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5-(4-fluorophenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P8): 1*C-NMR (CDCls)
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5-(4-fluorophenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P8): ESI-MS

x108 |+ES| Scan (rt: 0.252-0.320 min, 5 scans) Frag=150.0% ML-01-20_150v_0.2ul.d Subtract

en
i
255.0929
METSHTT F N2 O]+H [+

P
T

256, 0964

([C15H1TF M2 O]+H|+

FC15 HTTF N2 O]+H |+

25708891

2525 253 9535 754 2545 55 855 256 2565 257 25/5 258 U585 259 2595 260 2605 261 J615 262 2625
Counts vs. Mass-to-Charge (miz)

Formula, Species, m/z, Score, Diff (abs. ppm), Mass

C15H11FN20O, (M+H)+, 255.0929, 99.45, 0.75, 254.0857



5-(4-methoxyphenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P9): 'H-NMR (CDCl3)
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5-(4-methoxyphenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P9): 13C-NMR (CDCls)
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5-(4-methoxyphenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P9): ESI-MS

x10€ |+ES| Scan (rt 0.275-0.242 min, 5 scans) Frag=150.0v ML-01-06_150v_0.2ul.d Subtract
4 54
4254
4
3.75
3.5-
3.251
3
2754
2.5
2254
2
1.75
1.5
1.25
1
0.75
0.5+
0.25

[MCTETITA M2 Q2)+H |+

2671126

268.1163
[[CT6H14 M2 02 +H |+

[[CTEH14 M2 02 +H |+

2691185

e T e ) 0 0T | 00 s e i 3 | s | o =i | i o
2635 264 2645 265 26b5 266 2665 267 2675 268 2685 269 2695 XD 2705 X1 XAh X2 272h X3 2735 X4 2745 Zih 2755
Counts vs. Mass-to-Charge (m/z)

Formula, Species, m/z,  Score, Diff (abs. ppm), Mass

Cl16 H14 N2 02, (M+H)+, 267.1126, 99.44, 0.39, 266.1054
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5-(3-methoxyphenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P10): 'H-NMR (CDCl)
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5-(3-methoxyphenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P10): '3C-NMR (CDCls)
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5-(3-methoxyphenyl)-2-phenyl-2,4-dihydro-3H-pyrazol-3-one (P10): ESI-MS

x10% |+ES| Scan (rt: 0.256 min) Frag=150.0% HY-01-03_150v_0 2ul d Subtract

METE AT N2 Q2 +H |+

2671128

268.1162

— ([CTEH14 N2 Q2 +H |+

269.1185
(16 H14 M2 02]+H [+

263 2635 264 2645 265 2655 266 2665 267 2675 268 2685 269 2695 2J0 2705 271 2715 272 2725 273 2735 274 2745 275 2755
Counts vs. Mass-to-Charge (m/z)

Formula, Species, m/z,  Score, Diff (abs. ppm), Mass

Cl16 H14 N2 02, (M+H)+, 267.1128, 99.59, 0.16, 266.1056
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2-phenyl-5-(4-(trifluoromethyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (P11): 'TH-NMR (CDCl3)
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2-phenyl-5-(4-(trifluoromethyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (P11): 3C-NMR (CDCl3)
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2-phenyl-5-(4-(trifluoromethyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (P11): ESI-MS

x107 |+ESI Scan (rt: 0.270 min) Frag=150.0V HV-01-01_150v_0.2ul.d
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3025 302 3035 304 304.5 305 055 306 3065 07 075 303 3035 309 085 310
Counts vs. Mass-to-Charge (mfz)

Formula, Species, m/z, Score, Diff (abs. ppm), Mass

Cl16 HI1F3N20O, (M+H)+, 305.0894, 99.34, 0.98, 304.0821
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2-phenyl-5-(2,3,4,5-tetrafluorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P12): "TH-NMR (CDCls)
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2-phenyl-5-(2,3,4,5-tetrafluorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P12): 1*C-NMR (CDCls)
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2-phenyl-5-(2,3,4,5-tetrafluorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P12): ESI-MS

X108
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25-
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14
0.5

+E5| Scan (rt: 0.254 min) Frag=150.0% HY-01-02_150v_02uld Subtract
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Counts vs. Mass-to-Charge (miz)

Formula, Species,

C15H8F4N20O, (M+H)+, 309.0644,

m/z,
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113
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2-(4-bromophenyl)-5-(4-fluorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P13): 'H-NMR (CDCls)
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2-(4-bromophenyl)-5-(4-fluorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P13): 13C-NMR (CDCl3)
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2-(4-bromophenyl)-5-(4-fluorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P13): ESI-MS

x10 3 |+ES| Scan (rt: 0.208-0.225 min, 2 scans) Frag=150.0v NP-01-03_150v_0.2uld Subtract

2251

TS HTOEe F M2 O]+H |+
MCToHTOEr F M2 O)+H |+

i
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335,001 5

1.75
1.5+
1.254

0.75+

([C15H10 Br F N2 O]+H |+
(15 H10 Br F M2 O] +H |+

334.0063
336.0041

3370100

[[C15HTOBr F M2 O]+H [+
338, 3429

[[C22 H43 M O]+H |+

3301268
344, 2076

328 3 330 33 332 333 334 335 336 337 338 339 340 31 342 343 344 5
Counts vs. Mass-to-Charge (miz)

Formula, Species, m/z,  Score, Diff (abs. ppm), Mass

C15H10BrFN20O, (M+H)+, 333.0034, 99.67, 0.28, 331.9961
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2,5-bis(4-bromophenyl)-2,4-dihydro-3H-pyrazol-3-one (P14): "TH-NMR (CDCls)
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2,5-bis(4-bromophenyl)-2,4-dihydro-3H-pyrazol-3-one (P14): 13C-NMR (CDCls)
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2,5-bis(4-bromophenyl)-2,4-dihydro-3H-pyrazol-3-one (P14): ESI-MS

x108 |+ES| Scan (rt: 0.161-0.279 min, 8 scans) Frag=150.0v NP-01-04_150v_0.2uld Subtract
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Counts vs. Mass-to-Charge (m'z)

Formula, Species, m/z, Score, Diff (abs. ppm), Mass

C15H10Br2 N2 0O, (M+H)+, 392.9234, 99.77, 0.28, 391.9161
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2-(4-bromophenyl)-5-(2-fluorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P15): 'H-NMR (CDCl3)
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2-(4-bromophenyl)-5-(2-fluorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P15): '3C-NMR (CDCls)
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2-(4-bromophenyl)-5-(2-fluorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P15):

x10 % |+ESI Scan (rt: 0.241 min) Frag=150.0V HY-01-15_150v_0.2ul d Subtract
3.4

324

28
2.6
244
224

TCTS FITOBr F N2 OJ+H |+
TCTS TR F N2 O]+H |+

333.0029
3350012

1.8
1.6
1.4+
1.2

14
0.8
0.6

o | K

398 379 330 331 332 333 334 335 ;
Counts vs. Mass-to-Charge (m/z)

CT5 H10Br F M2 O]+H [+
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39 340 341 342 343 344

i
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Formula, Species, m/z, Score, Diff (abs. ppm), Mass

C15H10BrFN20O, (M+H)+, 333.0029, 99.19, 0.73, 331.9958
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1-(4-bromophenyl)-5-ethoxy-3-(2-fluorophenyl)-1H-pyrazole (P15°): "TH-NMR (CDCls)

~ ~ o o [T [T o o ™ ™ ~ ~ - - =] =] e
L 1 1 1 1 L 1 1 1 1 1 1 1 L 1 1 1 1
9T |
m&W —_— = = ! zo0e
[58
wTh
PP S - sie o ||
wN..Tlmu_u | S e — 851
8-
i i
61
6T+
1L
124 | |
[Ty — il L g =0T
951 ey wf_rmc_ﬁ
120, 501
Q.HJF . = F-66'T
B e — = =007
608 i
608 — 00T
e
18-
NE."_
[as:5

11.0

11.5

-0.5

35 30 25 20 15 1.0 05 00

4.0

85 80 75 70 65 60 G55 50 45
f1 (ppm)

9.0

10,5 10,0 9.5

12.0

53



r0.28

13C-NMR (CDCh)

1-(4-bromophenyl)-5-ethoxy-3-(2-fluorophenyl)-1H-pyrazole (P15°)

SEPT—

&89— |

og m.h./

54

0.26
-0.24
-0.22
-0.20
-0.18
r0.16
0.14
F0.12
0.10
0.08
0.06
0.04
0.02
At -(0,00
-0.02

60 50 40 30 20 10

70

L

Lordh
wm.hmHY I

£019TT
STOTI|
m._hd:wrﬁ
95 €T
mns:W
el
28T~
cﬂmﬁk___”
ozezt-
616714
ooizEr4/
EgzeT
L95hT—

OTi5ST—
ETIBST~
99T —

TETL— |

110 100 90 80

f1 (ppm)

120

130

160 150 140

170

180

190

200

210

220



5-(4-bromophenyl)-2-(4-(trifluoromethyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (P16): 'H-NMR (CDCl)
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5-(4-bromophenyl)-2-(4-(trifluoromethyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (P16): 3C-NMR (CDCl)
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5-(4-bromophenyl)-2-(4-(trifluoromethyl)phenyl)-2,4-dihydro-3H-pyrazol-3-one (P16): ESI-MS

x10 8 |+ES| Scan (rt: 0.254-0.271 min. 2 scans) Frag=150.0v ML-01-23_150v_0.2ul d Subtract
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Counts vs. Mass-to-Charge (m'z)

Formula, Species, m/z, Score, Diff (abs. ppm), Mass

Cl16 H1I0BrF3 N2 O, (M+H)+, 383.0003, 99.86, 0.41, 381.993
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5-(4-bromophenyl)-2-(3,5-dichlorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P17): "TH-NMR (CDCls)
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5-(4-bromophenyl)-2-(3,5-dichlorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P17): 3C-NMR (CDCl3)
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5-(4-bromophenyl)-2-(3,5-dichlorophenyl)-2,4-dihydro-3H-pyrazol-3-one (P17): ESI-MS
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Formula, Species, m/z, Score, Diff (abs. ppm), Mass

C15H9BrCI2N20, (M+H)+, 382.9346, 99.67, 0.37, 381.9274
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