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General

In all experiments RT stands for 22-25 °C. *H and *C NMR spectra were recorded on a
Bruker AVANCE Il 300 and Bruker Fourier 300HD (300.13 and 75.47 MHz, respectively)
spectrometers in CDCl; and DMSO-Ds. Residual signals of CDCls (7.26 in *H NMR, 77.16 in 3C
NMR) or DMSO-ds (2.50 in *H NMR, 39.52 in 3C NMR) were used as reference signals for
precise chemical shift determination. FT-IR spectra were recorded on Bruker Alpha instrument.
IR spectra were registered in KBr pellets for solid compounds, and liquid compounds were
placed between two KBr windows to make a thin layer. High resolution mass spectra (HR-MS)
were measured on a Bruker maXis instrument using electrospray ionization (ESI). The
measurements were performed in a positive ion mode (interface capillary voltage — 4500 V);
mass range from m/z 50 to m/z 3000 Da; external calibration with Electrospray Calibrant
Solution (Fluka). A syringe injection was used for acetonitrile solutions of synthesized
compounds (flow rate 3 yL/min). Nitrogen was applied as a dry gas; interface temperature was
set at 180 °C.



Spectral data of the 4-substituted pyrazolin-3-ones



—4.58

IH NMR (300.13 MHz, CDCls)

4-hydroxy-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1b
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Title i6941.{1H}
Solvent CDCI3
Temperature 296.1
Pulse Sequence zg
Number of Scans 1
Receiver Gain 32
Relaxation Delay 0.0050
Pulse Width 9.0000
Spectrometer Frequency 300.13
Spectral Width 6009.6
Lowest Frequency -609.8
Nucleus 1H
Acquired Size 8124
Spectral Size 16384
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Title i7549.{13C} 13C NMR (75.48 MHz, CDCl5)
Solvent CDCI3
Temperature 300.0 4-hydroxy-4,5-dimethyl-2-phenyl-
Pulse Sequence zgpg30 .
Number of Scans 78 2,4-dihydro-3H-pyrazol-3-one 1b
Receiver Gain 214 N—NPh
Relaxation Delay 0.8000 /
Pulse Width 9.0000 0
Spectrometer Frequency 75.48 OH
Spectral Width 18028.8
Lowest Frequency -1459.6
Nucleus 13C
Acquired Size 16316
Spectral Size 32768 |
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H NMR (300.13 MHz, CDCl3)

Z::jent Sszz{m} 4-methoxy-4,5-dimethyl-2-phenyl-
Temperature 295.8 2,4-dihydro-3H-pyrazol-3-one 1c
Pulse Sequence zg
Number of Scans 1 N—NPh
Receiver Gain 45 [ o)
Relaxation Delay 1.0000 OCH3
Pulse Width 9.0000
Spectrometer Frequency 300.13
Spectral Width 6009.6
Lowest Frequency -610.1
Nucleus 1H
Acquired Size 8124
Spectral Size 16384
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13C NMR (75.48 MHz, CDCl5)
e 16979.413C} 4-methoxy-4,5-dimethyl-2-phenyl-
Solvent cDpei3 | 2,4-dihydro-3H-pyrazol-3-one 1c
Temperature 295.9 | N—NPh
Pulse Sequence zgpg30 /
Number of Scans 270 (@)
Receiver Gain 3250 OCH3
Relaxation Delay 1.0000
Pulse Width 13.0000
Spectrometer Frequency 75.48
Spectral Width 18115.9
Lowest Frequency -746.3
Nucleus 13C
Acquired Size 16308
Spectral Size 32768
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Display Report

Analysis Info Acquisition Date 13.10.2022 10:46:40
Analysis Name D:\Data\Kolotyrkina'2022\Lopat'eva\1013001.d

Method tune_low.m Operator BDAL@DE

Sample Name /TERN LL-1622 Instrument / Ser# micrOTOF 10248
Comment C12H14N202 mH 219.1128 calibrant added, CH3CN

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180 C
Scan Begin 50 miz Set Capillary 4500V Set Dry Gas 4.0 Vmin
Scan End 2500 m/z Set End Plate Offset -500 V Set Divert Valve Waste

Intsr:jss: +MS, 0.8-1.0min #(48-57)|
1 219.1135
2] 241.0952
1 _ 20.3'1.133. . 25?'5]?39' 304_3808 321I_:‘2U?2

" L |

361.2295 391.2831 421.1874 438.2138
200 225 250 275 300 325 350 375 400 425 m'z

219.1135 +MS, 0.8-1.0min #(48-57)

241.00952
. 230_|1655 236.*139? l 257.0689
07 ;

L
219.1128 C12H14N202, M+nH ,219.11

03 !

236.1394 C12H14N202, M+nNH4 ,236.14]

241.0047 C12H14N202, M+nNa ,241.10|

Ciaiggeg02, M+nK 257.07

"o15 0 o200 Te2s 0 7 U230 7 Te3s 0 Tpa0 0 225 90 265 260 miz

Bruker Compass DataAnalysis 4.0 printed: 13.10.2022 10:49:57 Page 1 of 1
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Parameter value 4 NMR (300.13 MHz, CDCl3)

1 Title i8597.{1H}.1.fid
2 Solvent coei3 4-fluoro-4,5-dimethyl-2-phenyl-
3 Temperature 298.0 i
4 Pulse Sequence 29 2,4-dihydro-3H-pyrazol-3-one 1d
5 Number of Scans 1
6 Receiver Gain 32.0 ’;l_NPh
7 Relaxation Delay 0.1000 (0)
8 Pulse Width 14.5000
9 Acquisition Time 2.7724 F
10 Spectrometer Frequency 300.23
11 Spectral Width 5882.4
12 Lowest Frequency -1087.3
13 Nucleus 1H
14 Acquired Size 16308
15 Spectral Size 65536

M

F

o

T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

ppm



™M [ = ™M O @ (3]
m O N o < a < wn 0 0 O T — N ~ n
0 © o3 3 ~N 0 0 ] =N oY v
O O n wn (a2} o (o] ~— m O NN O o 0 NN
— - —~ - ~— ~— ~— Al a NN — - —~
N % (. I [ N NV
13C NMR (75.48 MHz, CDCly)
4-fluoro-4,5-dimethyl-2-phenyl-
2,4-dihydro-3H-pyrazol-3-one 1d
N—NPh
/
0]
F
Parameter Value
1 Title i8597.{13C}.2.fid
2 Solvent CDCI3
3 Temperature 298.0
4 Pulse Sequence zgpg30
5 Number of Scans 100
6 Receiver Gain 101.0
7 Relaxation Delay 0.8000
8 Pulse Width 10.0000
9 Acquisition Time 1.1431
10 Spectrometer Frequency 75.50
11 Spectral Width 17857.1
12 Lowest Frequency -1380.0
13 Nucleus 13C
14 Acquired Size 20412
15 Spectral Size 65536 il
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19F NMR (282.47 MHz, CDCl5)
1 Tite BUD495.{19F}.2.fid
4-fluoro-4,5-dimethyl-2-phenyl- 2 Solvent cDCi3
3 Termperature 208.0
2,4-dihydro-3H-pyrazoI-3-one 1d 4 pulse Sequence zg30
5 MNurrber of S@ns 16
I;l—NPh 6 Receiver Gain 101.0
o) 7 Relaxation Delay 2.0000
8 Pulse Width 15.0000
F 9 Acguisiion Time 1.8677
10 Specirometer Freguency 282.47
11 Speciral Width 68403.2
12 Lowest Frequency -62496.4
13 Nudeus 19F
14 Acquired Size 127924
15 Spectral Size 262144

0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm
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H NMR (300.13 MHz, CDCl3)

Title 6969.{1H} .
Solvent D3 4-chloro-4,5-dimethyl-2-phenyl-
Temperature 296.0 2,4-dihydro-3H-pyrazol-3-one le
Pulse Sequence zg
Number of Scans 1 N—NPh
Receiver Gain 57 ! 0
Relaxation Delay 0.0050
Pulse Width 9.0000 Cl
Spectrometer Frequency 300.13
Spectral Width 6009.6
Lowest Frequency -610.1
Nucleus 1H
Acquired Size 8124
Spectral Size 16384

2.24
—1.77

9.0 85 8.
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' ! 13C NMR (75.48 MHz, CDCl3)
4-chloro-4,5-dimethyl-2-phenyl-
Title 16969.{13C} 2,4-dihydro-3H-pyrazol-3-one le
Solvent CDCI3
Temperature 298.1 ';l_NPh
Pulse Sequence zgdc (e}
Number of Scans 56 Cl
Receiver Gain 5161
Relaxation Delay 2.0000
Pulse Width 6.3000
Spectrometer Frequency 125.77
Spectral Width 32679.7
Lowest Frequency -2482.7
Nucleus 13C
Acquired Size 16325 |
Spectral Size 32768
|
| |
| |
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H NMR (300.13 MHz, CDCl5)
4-bromo-4,5-dimethyl-2-phenyl-
2,4-dihydro-3H-pyrazol-3-one 1f

229
2.8

1.87

Parameter Value
1 Title EL948.{1H}.1.fid N—NPh
2 Solvent CDCI3 /
3 Temperature 298.0 @)
4 Pulse Sequence zg Br
5 Number of Scans 1
6 Receiver Gain 32.0
7 Relaxation Delay 0.1000
8 Pulse Width 14.7000
9 Acquisition Time 2.7724
10 Spectrometer Frequency 300.23
11 Spectral Width 5882.4
12 Lowest Frequency -1087.3
13 Nucleus 1H
14 Acquired Size 16308
15 Spectral Size 65536
|
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13C NMR (75.48 MHz, CDCl5)
4-bromo-4,5-dimethyl-2-phenyl-
2,4-dihydro-3H-pyrazol-3-one 1f
N—NPh
/
@]
Br
Parameter Value
1 Title EL948.{13C}.2.fid
2 Solvent CDCI3
3 Temperature 298.0
4 Pulse Sequence zgpg30
5 Number of Scans 256
6 Receiver Gain 101.0
7 Relaxation Delay 0.8000
8 Pulse Width 9.9000
9 Acquisition Time 1.1431 \
10 Spectrometer Frequency 75.50 i
11 Spectral Width 17857.1
12 Lowest Frequency -1379.3
13 Nucleus 13C
14 Acquired Size 20412
15 Spectral Size 65536
|
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IH NMR (300.13 MHz, CDCl5)
4,4-difluoro-5-methyl-2-phenyl- ; ;ﬂfem EEEEEHM}'LW
2,4-dihydro-3H-pyrazol-3-one 2d D e 286
ulse Sequence 70
N—NPh 5 Nurrber of S@ns 1
| 6 Receiver Gain 25.4
(@] 7 Relaxation Delay 0.0050
EF 8 Pulse Width 9.0000
9 Acquisiton Time 1.3518
10 Spedcrometer Frequency 300.13
11 Spectral Width 6009.6
12 Lovest Frequency -627.4
13 Nudeus 1H
14 Acquired Size 8124
15 Spedral Sze 65536
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1 Tite BUD327.{13C}13.fid
13C NMR (75.48 MHz, CDCl3) 2 Solvent coci
3 Temperature 209.0
4,4—dif|uoro—5—methy|—2—pheny|— 4 Pulse Sequence zapag30
. 5 Murrber of S@ns 470
2,4-d|hydr0-3H-pyraZOI-3-One 2d 6 Receiver Gain 3250.0
7 Relaxation Delay 1.0000
';l_NPh 8 Pulse Width 13.0000
(o) 9 Acquisition Time 0.9002
10 Specirometer Frequency 75.48
F F 11 Spectral Width 18115.9
12 Lowest Freguency -747.8
13 Nudeus 13C
14 Acguired Size 16308
15 Spectral Size 63536

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
ppm
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1F NMR (282.39 MHz, CDCl3)
4,4-difluoro-5-methyl-2-phenyl- ; STf::ent EE'EEE?-{HF}-HF”
2,4-dihydro-3H-pyrazol-3-one 2d 3 Temperature 298.7

4 Pulse Sequence 70

N—NPh 5 Nurrber of Scans 1

/ 6 Receiver Gain 2300.0

o 7 Relaxation Delay 0.3000

F F 8 PulseWidth 6.0000
9 Acquisition Time 0.2449
10 Spedrometer Frequency 282.39
11 Spedral Width 138888.9
12 Lowest Freguency -83785.3
13 Nucleus 19F
14 Acguired Size 34018
15 Spedral Size 131072

180 160 140 120 100 80 60 40 20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 -220 -240 -260 -280
ppm
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Title i7363.{1H}
Solvent CDCI3
Temperature 300.4
Pulse Sequence zg
Number of Scans 1
Receiver Gain 90
Relaxation Delay 1.0000
Pulse Width 9.0000
Spectrometer Frequency 300.13
Spectral Width 6009.6
Lowest Frequency -603.8
Nucleus 1H
Acquired Size 8124
Spectral Size 16384

'H NMR (300.13 MHz, CDClg)
4,4-dichloro-5-methyl-2-phenyl-2,4-
dihydro-3H-pyrazol-3-one 2e

N—NPh
/
)
CI~ ClI

2.39
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Title i7363.{13C}

Solvent CDCI3

Temperature 300.9

Pulse Sequence zgpg30

Number of Scans 419

Receiver Gain 40

Relaxation Delay 1.0000

Pulse Width 13.0000

Spectrometer Frequency 75.48

Spectral Width 18115.9

Lowest Frequency -744.1

Nucleus 13C

Acquired Size 16308

Spectral Size 32768
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13C NMR (75.48 MHz, CDCl5)
4,4-dichloro-5-methyl-2-phenyl-
2,4-dihydro-3H-pyrazol-3-one 2e
N—NPh
/
O
Cl” ¢l

—12.19

190 180 170 160

150 140 130 120 110 100 S0 80 70 60 50 40 30 20
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Parameter value IH NMR (300.13 MHz, CDCl5)
1 Title EL924.{1H}.1.fid
2 Solvent coei3 4,4-dibromo-5-methyl-2-phenyl-
3 Temperature 300.2 i
4 Pulse Sequence 29 2,4-dihydro-3H-pyrazol-3-one 2f
5 Number of Scans 1
6 Receiver Gain 71.8 ';l_NPh
7 Relaxation Delay 0.0050 (o)
8 Pulse Width 9.0000
9 Acquisition Time 1.3518 Br Br
10 Spectrometer Frequency 300.13
11 Spectral Width 6009.6
12 Lowest Frequency -609.6
13 Nucleus 1H
14 Acquired Size 8124
15 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

ppm
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13C NMR (75.48 MHz, CDCl5)
4,4-dibromo-5-methyl-2-phenyl-
2,4-dihydro-3H-pyrazol-3-one 2f
N—NPh
/
(@]
Br" Br
Parameter Value
1 Title EL924.{13C}.13.fid |
2 Solvent cDCi3 i
3 Temperature 300.2
4 Pulse Sequence zgpg60base
5 Number of Scans 696
6 Receiver Gain 3250.0
7 Relaxation Delay 1.0000
8 Pulse Width 14.3000
9 Acquisition Time 0.9006
10 Spectrometer Frequency 75.48
11 Spectral Width 18115.9
12 Lowest Frequency -746.1
13 Nucleus 13C
14 Acquired Size 16316
15 Spectral Size 65536
|
| |
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190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
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!H NMR (300.13 MHz, CDCls) '
Title 16967 {1H} 4-azido-4,5-dimethyl-2-phenyl-2,4-
Solvent CDCI3 ]
Temperature 295.9 dihydro-3H-pyrazol-3-one 1g
Pulse Sequence zg _
Number of Scans 1 '7 NPh
Receiver Gain 64 /%O
Relaxation Delay 0.0050 N3
Pulse Width 9.0000
Spectrometer Frequency 300.13
Spectral Width 6009.6
Lowest Frequency -610.1
Nucleus 1H
Acquired Size 8124
Spectral Size 16384
!
M .J A A/J
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ppm
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13C NMR (75.48 MHz, CDCls)
_ _ 4-azido-4,5-dimethyl-2-phenyl-
Title i6967.{13C}
Solvent cpei3 2,4-dihydro-3H-pyrazol-3-one 1g
Temperature 296.4 ' _
Pulse Sequence zgpg30 | ';l NPh
Number of Scans 181 O
Receiver Gain 3250 N3
Relaxation Delay 1.0000
Pulse Width 13.0000
Spectrometer Frequency 75.48
Spectral Width 18115.9
Lowest Frequency -746.4
Nucleus 13C
Acquired Size 16308
Spectral Size 32768
|
|
|
| |
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190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
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H NMR (300.13 MHz, CDCl3)
4,4-diazido-5-methyl-2-phenyl-2,4-
dihydro-3H-pyrazol-3-one 2g
N—NPh
/
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N3 N3
Parameter Value
1 Title EL980.{1H}.1.fid
2 Solvent CDCI3
3 Temperature 298.0
4 Pulse Sequence zg
5 Number of Scans 1
6 Receiver Gain 32.0
7 Relaxation Delay 0.1000
8 Pulse Width 14,7000
9 Acquisition Time 2.7724
10 Spectrometer Frequency 300.23
11 Spectral Width 5882.4
12 Lowest Frequency -1087.3
13 Nucleus 1H
14 Acquired Size 16308
15 Spectral Size 65536
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13C NMR (75.48 MHz, CDCl5)
4,4-diazido-5-methyl-2-phenyl-
2,4-dihydro-3H-pyrazol-3-one 2g
N—NPh
/
(0]
N3 N
Parameter Value
1 Title EL980.{13C}.2.fid
2 Solvent CDCI3
3 Temperature 298.0
4 Pulse Sequence zgpg30
5 Number of Scans 256
6 Receiver Gain 101.0
7 Relaxation Delay 0.8000
8 Pulse Width 9.9000
9 Acquisition Time 1.1431
10 Spectrometer Frequency 75.50 "'
11 Spectral Width 17857.1
12 Lowest Frequency -1373.8
13 Nucleus 13C
14 Acquired Size 20412
15 Spectral Size 65536
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Title i7010.{1H}
Solvent CDCI3
Temperature 297.5
Pulse Sequence zg
Number of Scans 1
Receiver Gain 16
Relaxation Delay 0.0010
Pulse Width 12.0000
Spectrometer Frequency 500.13
Spectral Width 10000.0
Lowest Frequency -975.8
Nucleus 1H
Acquired Size 16312
Spectral Size 32768

H NMR (300.13 MHz, CDCl5)
4,5-dimethyl-2-phenyl-4-thiocyanato-
2,4-dihydro-3H-pyrazol-3-one 1h
N—NPh
/

O
SCN
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13C NMR (75.48 MHz, CDCl5)

_ _ 4,5-dimethyl-2-phenyl-4-thiocyanato-

Title i7010.{13C}

Solvent i3 2,4-dihydro-3H-pyrazol-3-one 1h

Temperature 297.5 I

Pulse Sequence zgdc ';l_NPh

Number of Scans 25 O

Receiver Gain 5161 SCN

Relaxation Delay 2.0000

Pulse Width 6.3000

Spectrometer Frequency 125.77

Spectral Width 32679.7

Lowest Frequency -2488.0

Nucleus 13C

Acquired Size 16325 |

Spectral Size 32768
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