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Figure S 1: FT-IR of 3-methyl-1-phenyl-4-(p-tolylthio)-1H-pyrazol-5-amine (3a)
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Figure S 2: "H NMR of 3-methyl-1-phenyl-4-(p-tolylthio)-1 H-pyrazol-5-amine (3a)



Parameter Value
1 Tite PG-534 7=\
2 Comment single pulse decoupled gated NOE : — —cH,
3 Origin JEOL HI'\\ / NN 7
4 Instrument ECA =
5 Author delta ! =
& Solvent DMS0-D6 "/\ = )\,\" o
7 Temperature 23 |
8 Pulse Sequence carbon_auto.jxp N #
5 Experiment D
10 Probe 77
11 Number of Scans 512
12 Receiver Gain %.0
13 Relaxation Delay 2.0000
14 Puisc Width 3.6533
15 Acquisition Time 0.5190
16 Acquisition Date 2022-12-05T14:24:05
17 Modification Date 2022-12-05T14:45:4
18 Spectrometer Frequency 100,53
19 Spectral Width 25252.5
20 Lowest Frequency 25737
21 Nudleus 13C
22 Acqired Size 16384
23 Spectral Size 52430
24 Digital Resalution 0.48
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Figure S 3: 13C NMR of 3-methyl-1-phenyl-4-(p-tolylthio)-1 H-pyrazol-5-amine (3a)
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Figure S 4: Mass spectrometry of 3-methyl-1-phenyl-4-(p-tolylthio)-1H-pyrazol-5-amine (3a)
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Figure S 5: FT-IR of 3-methyl-4-((4-nitrophenyl)thio)-1-phenyl-1H-pyrazol-5-amine (3b)
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Parameter Value
1 Title PG-437
2 Comment single_pulse
3 Origin JEOL
4 Instrument ECA
5 Author delta
6 Solvent DMSO-D6
7 Temperature 22.8
8 Pulse Sequence  proton_auto. jxp
DMSO-d6 9 Experiment iD
e -SSR0 O S DT T el 10 Probe 2777
=== =S R R R R e R R R R RS 11 Nurber of Scans &
o5 o8 o8 o8 06 o0 = N b= = LN L L LN it A
- ) 12 Receiver Gain 46.0
13 Relaxation Delay  5.0000
14 Pulse Width 3.3400
15 Acquisition Time 1.8193
wy 16 Acquisition Date ~ 2022-12-05T14:48
n] 38
[l 2 17 Modification Date  2022-12-05T14:49
= V7 42
18 Spectrometer 399.78
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AI
- o
= S
- L
T T T T T T T T T T T T 1
13 1 6 5 4 3 2 1 0 -1 -2 -3
Chemical Shift (ppm)

Figure S 6: '"H NMR of 3-methyl-4-((4-nitrophenyl)thio)-1-phenyl- 1 H-pyrazol-5-amine (3b)



Parameter

Value

1 Tite PG-437
2 Comment single puise decoupled gated NOE o=
3 Origin JEOL =\
4 Instrument ECA 7
5 Author delta o
6 Solvent DM50-D6 B3 i
7 Temperature 29 -\
& Pulse Sequence carbon_auto.jxp PR e
9 Experiment n l\ ‘I' 3
10 Probe 777
11 Number of Scans 512
12 Receiver Gain 56.0
13 Relaxation Delay 2.0000
14 Pulse Width 3.6533
15 Acquisition Time 0.5190
16 Acquisition Date 2022-12-05T14:50:53
17 Modification Date 2022-12-05T15:12:43
18 Spectrometer Frequency 100,53
19 Spectral Width 25252.5
20 Lowest Frequency -2573.7
21 Nudeus 13C
22 Acquired Size 16384
23 Spectral Size 52430
24 Digital Resolution 0.48
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Figure S 7: 13C NMR of 3-methyl-4-((4-nitrophenyl)thio)-1-phenyl-1H-pyrazol-5-amine (3b)
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Figure S 8: Mass spectrometry of 3-methyl-4-((4-nitrophenyl)thio)-1-phenyl-1H-pyrazol-5-amine (3b)
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Figure S 9: FT-IR of 4-((4-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3¢)
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Figure S 10: 'H NMR of 4-((4-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3¢)
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Parameter

Value

1 Title PG-433 C\
2 Comment single pulse decoupled gated NOE =
3 Origin JECL / A
4 Instrument ECA \_I
5 Author delta g \s
& Solvent DMSO-D6 BN !
7 Temperature 23.0 I \
8 Pulse Sequence carbon_auto.jxp l/\,—"?‘ ,‘m‘
9 Experiment 1D
: N
10 Probe 2777
11 Mumber of Scans 512
12 Receiver Gain 56.0
13 Relaxation Delay 2,0000
14 Pulse Width 3.6533
15 Acquisition Time 0.5190
16 Acquisition Date 2022-12-05T15:18:11
17 Modification Date 2022-12-05T15:39:54
18 Spectrometer Frequency 100.53
19 Spectral Width 25252.5
20 Lowest Frequency -2573.7
21 Nudleus 13C
22 Acquired Size 16384
23 Spectral Size 52430
24 Digital Resolution 0.48
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Figure S 11: '3C NMR of 4-((4-chlorophenyl)thio)-3-methyl-1-phenyl-1 H-pyrazol-5-amine (3¢)
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Figure S 12: Mass spectrometry of 4-((4-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3¢)



100 =

*-YV’W' PO B b
b b |

3331

80 =

1609
60 = 1441 1031

Transmittance

692

795
40 =

20 =~ T T T T T T T T T T T
3500 3000 2500 2000 1500 1000

Wave number (cm!)

Figure S 13: FT-IR of 4-((2,5-dichlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3d)
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Parameter Value
1 e PG-553
2 Comment single_pulse
3 Origin JEOL
4 Instrument ECA
5 Author delta
6 Solvent DMSO-C6
7 Temperature 2.6
8  Pulse Seguence praton_auto. jxp
9 Experiment 1D
10 Probe 2777
11 Number of Scans 8
12 Receiver Gain 56.0
13 Relaxation Delay 5.0000
14 Pulse Width 3.3400
15  Acquistion Time 1.8193
16 Acquisition Date 2022-12-08T14:40:12
17 Modfication Date 2022-12-08T14:41:16
18 Spectrometer Frequency 399,78
1 Spectral Width 7204.6
g 2 Lowest Frequency -1603.4
= Nucleus 1H
a Acquired Size 16384
- Spectral Size 52430
1 Digital Resokstion 0.14
A )
e, W T i |
e ®° =3 =
SS53a & & 3
M-S O - "

13.5 13.0 12.5 12.0 11.5 11.0 10.5 10.0 95 90 85 8.0 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00 -0.5 -1.0 -1.5 -2.0 -2.5 -3.0 -35
Chemical Shift (ppm)

Figure S 14: 'H NMR of 4-((2,5-dichlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3d)



Parameter Value
1 Tite PG-553
2 Comment single pulse decoupled gated NOE ,C'
3 Origin JEOL =
4 Instrument ECA /N i
5 Author delta AV RN
& Solvent DMS0-D6 7 / E\
7 Temperature 216 a g \/\\ ey
8 Pulse Sequence carbon_aute 3 3 |
3 Experiment i
10 Probe a7 ~7
11 Number of Scans s12
12 Recelver Gain 5.0
13 Relaxation Delay 2.0000
14 Pulse Width 3.6533
15 Acquisition Time 0.5190
16 Acquisttion Date 2022-12-08T14:42:25
17 Modification Date 2022-12-08T15:04:07
18 Spectrometer Frequency 100.53
19 Spectral Width 25252.5
20 Lowest Frequency 2573.7
21 Nudeus 13c
22 Acquired Size 16384
23 Spectral Size 52430
24 Digital Resalution 0.48
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Figure S 15: 13C NMR of 4-((2,5-dichlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3d)
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Figure S 16: Mass spectrometry of 4-((2,5-dichlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3d)
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Figure S 17: FT-IR of 4-((2-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3e)
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Parameter Value
1 Tite PG-554
2 Comment single_pulse:
3 Orgin JEOL
4 Instrument ECA
5  Author delta
6  Solent DMSO-D6
7 Temperature 21.5
&  Puke Sequence proton_auto. jxp
9 Experiment D
10 Probe 2777
11 Number of Scans 8
12 Receiver Gain 46.0
13 Relaxation Delay 5.0000
14 puke Width 3.3400
15 Acquisition Time 1.8193
=} 16 Acquistion Date 2022-12-08T14:13:30
= 17 Modification Date 2022-12-08T14:14:34
= 18  Spectrometer Frequency 399.78
- 19 Spectral Width 7204.6
- 20 Lowest Frequency -1603.4
| : : Muceus H
\p Acquired Size: 16384
! Spectral Size 52430
L k % Digital Resoktion 0.14
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Figure S 18: 'H NMR of 4-((2-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3e)

T T T T T T T
0.5 -1.0 -1.5 -2.0 -2.5 -3.0 -3.5



Parameter Value
1 Tite PG-554 I
2 Comment single puise decoupled gated NOE v s
3 Origin JEOL —
4 Instrument ECA \s'
5 Author delta Hz‘v'\ Y
& Solvent DM30-D6 r"\
7 Temperature 216 - X -
§ Pulse Sequence carbon_auto i \” ~7 T
S Experiment D N
10 Probe 777
11 Number of Scans 512
12 Receiver Gain 56.0
13 Relaxation Delay 2.0000
14 Pulse Width 3.6533
15 Acquisition Time 0.5190
16 Acquisition Date 2022-12-08T 14: 15:50
17 Modification Date 2022-12-08T14:37:32
18 Spectrometer Frequency 100,53
19 Spectral Width 25252.5
20 Lowest Frequency -2573.7
21 Nudeus 13C
22 Acquired Size 16384
23 Spectral Size 52430
24 Digital Resolution 0.48
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Figure S 19: 13C NMR of 4-((2-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3€)
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Figure S 20: Mass spectrometry of 4-((2-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3e)
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Figure S 21: FT-IR of 4-((4-bromophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3f)
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Parameter Value
1 Tte PG-536
2 Comment single_pulse
3 Orign JEOL
4 Instrument ECA
5  Author delta
6  Solent DMSO-D6
7 Temperature 21.0
8  Pulse Sequence proton_auto. jxp
9 Experiment 1D
10 Probe 2777
11 Number of Scans 8
12 Recelver Gain 46.0
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I N N N N N N N e o e o N LN T T 14 Pulse Width 3.3400
- 15 Acquisttion Time 1.8193
16 Acquisiion Date 2022-12-12T11:13:15
17 Modification Date 2022-12-12T11:14:20
18  Spectrometer Frequency  399.78
19 Spedtral Width 7204.6
° 20 Lowest Frequency -1603.4
& 21 MNucleus 1H
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w 3 23 Spedral Size 52430
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Figure S 22: "H NMR of 4-((4-bromophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3f)



Parameter Value
1 Tite PG-536 5
2 Comment single puise decoupled gated NOE -
3 Origin JEOL /N
4 Instrument ECA \_7
5 Author delta A%
HN,
& Solvent DMS0-D6 N
7 Temperature 21.3 I\
8 Pulse Sequence carbon_auto.jxp Tl W
9 Experiment D l\ ‘i E
10 Probe eyl
11 Number of Scans 512
12 Receiver Gain 56.0
13 Relaxation Delay 2,0000
14 Pulse Width 3.6533
15 Acquisition Time 0.5190
16 Acquisition Date 2022-12-17T11:16:04
17 Modification Date 2022-12-17T11:37:46
18 Spectrometer Frequency 100,53
19 Spectral Width 25252.5
20 Lowest Frequency -2573.7 LoenmeSgg
21 Nudeus 13C S S e e
22 Acquired Size 16384 farlacil il Hx M i s, e
23 Spectral Size 52430 ~ NN
24 Digital Resolution 0.48
-
=
e
gr i
e - i
—— L]
5 I/ 'g,l',
T T r T T T T T T T T T T r T T T y T y T y T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

Chemical Shift (ppm)

Figure S 23: 13C NMR of 4-((4-bromophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3f)
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Figure S 24: Mass spectrometry of 4-((4-bromophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3f)
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Figure S 25: FT-IR of 4-((3-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3g)

Figure S 26: '"H NMR of 4-((3-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3g)
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Parameter Value
1 Tite pg-544 -
2 Comment single pulse decoupled gated NOE o F
3 ongin JEOL /N
4 Instrument ECA \_7
5 Author delta N
& Solvent DMS0-D6 “r\_l
7 Temperature 19.7 A\
& Pulse Sequence carbon_auto.jxp T T W s
3 Experiment ) '\ ’l' 3
10 Probe 77
11 Number of Scans 512
12 Receiver Gain %.0
13 Relaxation Delay 2.0000
14 Puisc Width 3.6533
15 Acquisition Time 0.5190
16 Acquisition Date 2022-12-12T09:27: 18
17 Modification Date 2022-12-12T09:43:00
18 Spectrometer Frequency 100,53
19 Spectral Width 25252.5
20 Lowest Frequency 25737
21 Nudleus 13C
22 Acqired Size 16384
23 Spectral Size 52430
24 Digital Resalution 0.48
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Figure S 27: 13C NMR of 4-((3-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3g)
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Figure S 28: Mass spectrometry of 4-((3-chlorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3g)
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Figure S 29: FT-IR of 4-((4-fluorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3h)
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Parameter Value
1 Te PG-546
2 Comment single_pulse
3 Origin JEOL
4 Instrument ECA
5 Author delta
6 Solvent DMSO-06
e B R T T 7 Terpestue 2
L ool o el el ot Ll ol ol il vl ol 8  Pulse Sequence proton_auto. jxp
L 9 Experiment 1D
10 Probe 2777
11 Number of Scans 8
12 Receiver Gain 46.0
13 Relaxation Delay 5.0000
| 14 Pulse Width 3.3400
15 Acquisition Time 1.8193
1p  Acquisition Date 2022-12-20T12:19:27
1 Modification Date 2022-12-20T12:20:32
1B Spectrometer Frequency 399.78
1p  Spectral Width 7204.6
(=] Lowest Frequency 1603.4
v o Nucleus 1H
ﬁ o Acquired Size 16384
|‘ : B Spectral Sz 52430
’ | F Digital Resolution 0.14
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Figure S 30: '"H NMR of 4-((4-fluorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3h)
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Parameter Value
1 Tite PG-5% '
2 Comment single pulse decoupled gated NOE N
3 Origin JEOL 4N
4 Instrument ECA \_7
5 Author delta hY
HY, s
& Solvent DMS0-D6 SN
-
7 Temperature 196 I\
e F—
8 Pulse Sequence carbon_auto.jxp " \/\I CH
5 Experiment i |
N
10 Probe a7
11 Number of Scans s12
12 Recelver Gain 5.0
13 Relaxation Delay 2.0000
14 Pulse Width 3.6533
15 Acquisition Time 0.5190
16 Acquisttion Date 2022-12-21T10:22:24
17 Modification Date 2022-12-21T10:44:08
18 Spectrometer Frequency 100.53
19 Spectral Width 25252.5
20 Lowest Frequency 2573.7
21 Nudeus 13c
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Figure S 31: '3C NMR of 4-((4-fluorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3h)
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Figure S 32: Mass spectrometry of 4-((4-fluorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3h)
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Figure S 33: FT-IR of 3-methyl-1-phenyl-4-(phenylthio)-1H-pyrazol-5-amine (3i)

1000

500

—

v e o e =
33333 =
ZE22E AR,
- X XK 16=15 5 — -
arA/aR —_\
S5esny -
eiei i i HyC NN
R =
~7
Parameter Value
g 1 Ttk PG-551
= 2 Comment single_pulse
: 3 Origin JEOL
- 4 Instrument ECA
5 Author delta
6 Solent DMSO-C6
7 Temperature 195
8 Pulse Sequence proton_auto. jxp
9 Experiment )
10 Probe 2777
11 Number of Scans 8
12 Receiver Gain 46.0
13 Relaxation Delay 5.0000
14 Pulse Width 3.3400
15  Acquistion Time 1.8103
i 16 Acquisition Cate 2022-12-20109:18:28
PERERERRRSIIASRAAANANEEEEIZI2EEE:s = 17 Modfication Date 2022-12-20109:19:33
L i Ll el L N P ) 18  Spectrometer Frequency 399.78
e 19 Spedral Width 7204.6
20 Lowest Frequency -1603.4
21 Nucleus H
22 Acquired Size 16384
23 Spedral Size 52430
T Digital Resolution 0.14
— |
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Figure S 34: 'H NMR of 3-methyl-1-phenyl-4-(phenylthio)- 1 H-pyrazol-5-amine (3i)
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Parameter
Title

Comment

Origin
Instrument
Author

Solvent
Temperature
Pulse Sequence
9 Experiment

10 Probe

11 Number of Scans
12 Receiver Gain

13 Relaxaton Delay
14 Pulse Widih

15 Acquisiton Time
16 Acquisiton Date
17 Modification Date

BN bW e

Value
PG-551
single puse decoupled gated NOE
JECL
ECA
delta
DMSO-D§
19.8
carbon_suto.jp
1
2
512
56.0
2,0000
3.6533
0.5190
2022-12-20T09: 20:53
2022-12-20T09:42:37

18 Spectrometer Frequency 100.53

19 Spectral Width

20 Lowest Frequency

21 Nudeus

22 Acquired Size

23 Spectral Size

24 Digital Resolution
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-2573.7
13
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Figure S 35: 3C NMR of 3-methyl-1-phenyl-4-(phenylthio)-1H-pyrazol-5-amine (3i)
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Figure S 36: Mass spectrometry of 3-methyl-1-phenyl-4-(phenylthio)-1 H-pyrazol-5-amine (3i)
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Figure S 37: FT-IR of 4-((3-fluorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3j)
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15 Acquisition Time
16 Acquisition Date
17 Modification Date
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Figure S 38: "H NMR of 4-((3-fluorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3j)
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Parameter Value
1 Tite PG-552 3
2 Comment single pulse decoupled gated NOE = /
3 Origin JEOL A\
4 Instrument ECA \_7
5 Author delta hY
HY, s
& Solvent DMSOD5 N
=
7 Temperature 20.0 I\
.
8 Pulse Sequence carbon_auto.jxp " \/\I CH
S Experiment ) 4 |
10 Probe 77 -~
11 Number of Scans 512
12 Receiver Gain %.0
13 Relaxation Delay 2.0000
14 Puisc Width 3.6533
15 Acquisition Time 0.5190
16 Acquisition Date 2022-12-207T09:47:44
17 Modification Date 2022-12-20T10:09:27
18 Spectrometer Frequency 100,53
19 Spectral Width 25252.5
20 Lowest Frequency 25737
21 Nudleus 13C
22 Acqired Size 16384
23 Spectral Size 52430
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Figure S 39: 13C NMR of 4-((3-fluorophenyl)thio)-3-methyl-1-phenyl-1 H-pyrazol-5-amine (3j)
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Figure S 40: Mass spectrometry of 4-((3-fluorophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3j)
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Figure S 41: FT-IR of 3-methyl-4-(naphthalen-2-ylthio)-1-phenyl-1H-pyrazol-5-amine (3K)
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Figure S 42: '"H NMR of 3-methyl-4-(naphthalen-2-ylthio)- 1-phenyl-1H-pyrazol-5-amine (3K)
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Parameter Value

1 Tite PG-543 VAR
2 Comment single pulse decoupled gated NOE As o
3 Origin JEOL VAN
4 Instrument ECA \_7s
5 Author delta \
& Solvent DM50-D6 L
7 Temperature 19.2 =
8 Pulse Sequence carbon_auto.jxp T T
9 Experiment D l\ ‘f 3
10 Probe a7
11 Number of Scans s12
12 Recelver Gain 5.0
13 Relaxation Delay 2.0000
14 Pulse Width 3.6533
15 Acquisition Time 0.5190
16 Acquisttion Date 2023-01-03T13:34:57
17 Modification Date 2023-01-03T13:56:40 e
18 Spectrometer Frequency 100.53 L R A
13 Spectral Width 25252.5 SENRRABTLGRINSY
aansgaggasgey
20 Lowest Frequency 2573.7 e i iR i
21 Nudeus 13c i
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Figure S 43: 13C NMR of 3-methyi-4-(naphthalen-2-ylthio)- 1-phenyi- 1 H-pyrazol-5-amine (3K)

Spectrum from PG543 wiff (sample 1) -MS, +TOF MS (100 - 1000) from 0.411 min
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Figure S 44: Mass spectrometry of 3-methyl-4-(naphthalen-2-ylthio)-1-phenyl-1H-pyrazol-5-amine (3Kk)



Parameter Value

1 Data File Name C:f Users/ Noni/
Downloads/ fwdnmrdata
(2)/ PG 631_Proton-1-1.jdf
2 Tte PG 631
3 Comment single_pulse
4 Origin JEOL
5 Owner
6 Site
7 Instrument ECA
8 Author delta
9 Solvent CHLOROFORM-D
10 Temperature 250
11 Pulse Sequence proton.jxp
12 Experiment Us]
13 Probe 2777
14 Number of Scans 16
15 Recever Gain 56.0
16 Relaxation Delay 5.0000
17 Pukse Width 3.5625 =]
18 Presaturation Frequency =
19 Aqquisition Time: g
20 Acquistion Date ' =
21 Modification Date 2023-06-27T08:04:05 a
22 Class 1<)
23 Spectrometer Frequency 600.17 E
24 Spectral Width 10204.1 3]
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Figure S 45: "H NMR of 3-methyl-1-phenyl-4-(o-tolylthio)- 1 H-pyrazol-5-amine (31)
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= N d .
4 Orign EOL 1= 1e=—18
f uat ; \
) —~ N A
5 sie i, NIy b
7 Instrument ECA 3
5
8 Author delta N, U
9 Solvent CHLOROFORM-D at
10 Temperature
11 Puse Sequence crbon jo
12 Experiment D
13 Probe n
14 Number of Scans 1024
15 Receiver Gain 5.0
16 Relaxation Delay 2.0000
17 Pulse Width 3.7500
18 Presaturation
Frequency
13 Acquisiton Tme 0.3%0
20 Acquisition Date 2023-06-27T08:04:34
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Figure S 46: 1*C NMR of 3-methyl-1-phenyl-4-(o-tolylthio)-1H-pyrazol-5-amine (31)



Spectrum from PG631.wiff (sample 1) -M...MS (100- 1000) from 0.223 t0 0.240 min
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Figure S 47: Mass spectrometry of 3-methyl-1-phenyl-4-(o-tolylthio)-1H-pyrazol-5-amine (31)
Parameter Value
1 Data Fike Name C:/ Users/ Noni/ _C;Hs
Downloads/ fwdnmrdata L A
(2)/ PG 633_Proton-1-1.jdf /"— ‘\
2 Tt PG 633 N g —i 3
3 Comment single_pulse Hlf\z\ T 4
4 Origin JEOL e —16
5 Owner a2 E / \
6 Site 5 = \a/);\/-\"(\;ﬂs
7 Instrument ECA [=} f lI 3
8 Author delta 5 pr
9 Solvent CHLOROFORM-D o :'
10 Temperature 25.0 =) &
11 Pulse Sequence proton. jxp E ':
12 Experiment 1D | o
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B s T S e R v v v v v RV B
15 Recewer Gan Lay T e ———— w T
16 Relaxation Delay 5.0000 e
17 Pulse Width 3.5625 L
18 Presaturation Frequency i
19 Acquisition Time 1.2845
20 Acquistion Dste 2023-06-27T11:13:28
21 ModFication Dote 2023-06-27T11:15:18
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Figure S 48: 'H NMR of 4-((3-methylphenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3m)
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Parameter Value

1 Data File Name C:/ Users{ Nonif Dovwnloads/
fiwdnmrdata (2)/ PG
633_Carbon-1-1.5df
2 Title PG 633
3 Comment single pulse decoupled gated
NOE o
4 Origin JEOL H}l\:\ =/ 13
5 Owmer I]_..-
6 Site 7 o d—
-~ N
7 Instrument ECA g ‘\6/3 \}_/’
8 Author deita I 3
9 Solvent CHLOROFORM-D 9\ =l
10 Temperature 25.0 10
11 Pulse Sequence carbon. jxp
12 Experiment 1
13 Probe 777
14 Number of Scans 1024
15 Receiver Gain 56.0
16 Relaxation Delay 2.0000
17 Puilse Width 3.7500
18 Presaturation
Frequency
19 Acquisition Time 0.3460
20 Acquisition Date 2023-06-27T11:15:48
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Figure S 49: 13C NMR of 4-((3-methylphenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3m)

Spectrum from PG633.wiff (sample 1) -M...MS (100- 1000) from 0.017 to 0.034 min
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Figure S 50: Mass spectrometry of 4-((3-methylphenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3m)



‘ Parameter

Value

|1 DataFie Name C:f Users/ Noni/
Dovnloads/ fwdnnrdata
‘ (2)/ PG 634_Proton-1-1.jdf
|2 Tite PG 634
|3 Comment single_pulse
ja Origin JEOL
‘5 Owner
6 sie o)
| z
|7 Instrument ECA ]
18 Author delta =]
|9 Solvent CHLOROFORM-D g
|10 Tenperature 25.0 =
11 Pulse Sequence praton. jxp =]
12 Experiment 1D E
13 Probe 2777 3}
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FELET =TV T S SRR SO U QN e e v vl v vt v S SRR
16 Relaxafion Dewy OO0t — = ~ . — - —
17 Pulse Width 3.5625

19 Acquisition Time
20 Acquisition Date
21 Modfication Date
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Figure S 51: "H NMR of 4-((2-bromophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3n)
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1 Data File Name C:f Users Nonif Dowrioads
fudnmrdata (2)/ PG -
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NOE ; § = 7
4 orgn L A, IV \ d
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& ste 7 ! b
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9 salvent CHLOROFORM-D L
10 Temperature 50 -
11 Puise Sequence. carbon.jip
12 Experiment 0
13 Probe Frrg
14 Number of Scans 1024
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Figure S 52: 3C NMR of 4-((2-bromophenyl)thio)-3-methyl-1-phenyl-1 H-pyrazol-5-amine (3n)

27



Intensity

1.
1.
9,
8.
74
6.
5.
4.0e5
3.0e5
2.0e5
1.0es
0.0e0 L L. gail

3e6
2e6
le6
0e6
OeS
OeS |
0eS
0e5
0eS

Spectrum from PG-634 . .wiff (sample 1) -MS, +TOF MS (100- 1000) from 0.497 min
1.

1.

364.0081

360.0130

362.0108

361.0156

363.0131

i

150 200 250 300

350 400 450 500
Mass/Charge, Da

Figure S 53: Mass spectrometry of 4-((2-bromophenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (3n)

Parameter Value HC
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Figure S 54: "H NMR of 4-((2,4-dimethylphenyl)thio)-3-methyl-1-phenyl- 1 H-pyrazol-5-amine (30)
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Parameter Value
1 Tite PG-638 HC
2 Comment single pulse decoupled gated NOE 5 \
3 Origin JEOL -
4 Intrument EcA AN
5 Author detta N\ 7/ —CH,
6 Sawent CHLOROFORM-D pat
7 Temperature 50 \
B Pulse Sequence carbon. jxp H,N s
9 Experiment 1D N /
10 Probe 2777 ',‘-_\
11 Mumber of Scans 1024
12 Recewer Gan 36.0 N AN T,
13 Relaxation Delay 2.0000 ﬂ , ]
14 Pulsa Width 3.7500 \ g
15 Acquisition Time 0.3460
16 Acquiskion Date 2023-07-10T07:04:07
17 Modification Date 2023-07-10T07:44:24
18 Spectrometer Frequency 150.91
19 Spectral Width 378788
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Figure S 55: 3C NMR of 4-((2,4-dimethylphenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (30)
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Figure S 56: Mass spectrometry of 4-((2,4-dimethylphenyl)thio)-3-methyl-1-phenyl-1H-pyrazol-5-amine (30)
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Single crystal X-ray diffraction studies

Suitable single crystals of 3i were selected for X-ray diffraction studies. A Supernova single source at offset/far,
HyPix3000 diffractometer was used for diffraction studies. All the data was collected at 293(2) K. Olex2 program was
utilised for solving X-ray structure using Charge Flipping. All the data refinements were performed using the same
package by employing the Gauss-Newton minimization. The crystallographic data for structure 3i have been deposited

with the Cambridge Crystallographic Data Centre under CCDC No. 2305521.
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Figure S 57: Ortep diagram of 3i

Table S1: Crystal data and structure refinement parameters for 3i

Empirical formula

C16H1sN3S (3i)

Formula weight 281.37
Temperature/K 293(2)
Crystal system orthorhombic
Space group Pna2,

a/A 11.7569(10)
b/A 9.4089(9)
c/A 26.936(3)
a/° 90

p/e 90

v/° 90
Volume/A3 2979.6(5)

z 8

Peaicg/cm’ 1.254
wmm'! 0.211
F(000) 1184.0

Crystal size/mm?

Radiation

0.16 x 0.14 x 0.12
Mo Ka (A = 0.71073)
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20 range for data collection/° 6.318 to 52.746

Index ranges -13<h<14,-11<k<8,-30<1<33
Reflections collected 11829
Independent reflections 4866 [Rin= 0.2698, Rgigma= 0.1505]
Data/restraints/parameters 4866/7/365
Goodness-of-fit on F? 0.984
Final R indexes [I>=2c ()] R;=0.0949, wR,= 0.2448
Final R indexes [all data] R;=0.1829, wR,=0.3321
Largest diff. peak/hole / e A3 0.41/-0.42
Ph S
S, CH; . S”"Ph
gC(+)/gC(), 20 mA \ 33 s S,Ph cn,
KI (50 mol%), TEMPO, CH;CN, it g / N : 0.30 mmol m )
l;h KI, gC(/gCE), 20mA gy A N
3i; Trace CH3CN, rt l"h
: S 3i; 85%
CH; /Ph E CH; ih Ph Ph
ﬂ L sceygco,2oma S0 S ﬂ 0.15 mimol SOy
HNT N Ph CH,CN, rt ]\ PHNTN N e
o 3 HNS N : N KI, gC(+)/gC(), 20 mA ! }N
1 (028 mmoly 2 (0.30 mmol) o : Ph CH;CN, rt NT N
i 3i: 10% + 1(0.28 mmol) Ph
1 1070 : 3i; 85%
Without electric No reaction E ?H gC(+)/gC(-), 20 mA S Ph
: Ph b _See-
current, CH;CN, rt . 2i K1, CH;CN, rt Ph S
: 4A; 95%

Glassy carbon anode
Glassy carbon cathode

PhSH
2i

Scheme S1: Controlled experiments and plausible reaction mechanism for the electro-organo catalyzed sulfenylation of
aminopyrazole
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