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Table S1. The summary 1Cso values of mushroom tyrosinase inhibition assay of pyrazoles, pyrazolones, isoxazoles and positive control
drugs P1-P25 > 500 = ICsg Value is greater than 500 uM, and therefore not biologically relevant.

Sample Identity 1Cs0 Value (uM)
Pl > 500
P4 196.9
P5 > 500
P6 > 500
P7 > 500
P8 190.4
P9 > 500
P10 > 500
P11 172.8
P12 335.5
P13 > 500
P14 15.9
P15 > 500
P16 > 500
P17 165.4
P18 156.0
P19 > 500
P20 > 500
P21 294.8
P22 > 500
P23 > 500
P24 > 500
P25 > 500

Arbutin 91
Kojic acid 31




Table S2. Physicochemical properties of pyrazoles, pyrazolones, and isoxazoles P1-25

Compounds| MW |#Heavy atoms| #Aromatic | Fraction | #Rotatable #H-bond | #H-bond MR
heavy atoms Csp3 bonds acceptors| donors

P1 124.18 9 5 0.57 1 1 1 38.29
P2 122.17 9 5 0.57 0 1 1 36.18
P3 158.2 12 6 0.2 1 2 0 57.74
P4 192.64 13 11 0.1 1 1 1 54
P5 184.24 14 11 0.25 0 1 1 56.81
P6 182.22 14 13 0.08 0 1 1 58.57
P7 200.28 15 11 0.31 2 1 0 63.27
P8 198.26 15 11 0.31 1 1 0 61.16
P9 260.33 20 17 0.17 1 1 0 81.78
P10 244.29 18 11 0.29 4 3 0 69.58
P11 159.18 12 11 0.1 1 2 0 46.91
P12 185.22 14 11 0.25 0 2 0 54.72
P13 296.37 23 23 0 3 1 0 94.44
P14 234.3 18 17 0.06 2 1 0 73.97
P15 288.27 21 17 0.06 3 4 0 74
P16 313.19 19 17 0.06 2 1 0 81.67
P17 268.74 19 17 0.06 2 1 0 78.98
P18 264.32 20 17 0.12 3 2 0 80.46
P19 313.37 22 17 0.06 3 4 1 84.96
P20 188.23 14 6 0.27 1 2 0 63.1
P21 236.27 18 12 0.07 2 2 0 77.98
P22 394.06 20 12 0.07 2 2 0 93.37
P23 383.16 23 12 0.12 3 5 0 90.68
P24 315.16 19 12 0.07 2 2 0 85.67
P25 315.16 19 12 0.07 2 2 0 85.67




Table S3: Physicochemical, pharmacokinetics (SwissADME), and toxicologic properties of the synthesized compounds.

Lipophilicity Drug-likeness Water Solubility | Pharmacokinetics
(number of violations)
Comp. | MW | TPSA | ilogP | Xlog | Wlog | Mlog | Silicos | Consensus | Lipinski | Ghose | Veber | Egan | Muegge | ESOL ESOL Log Ky F
g/mol P3 P P -IT logP Log S Class (cmls)
logP
1 112418 | 2868 | 1.32 | 1.81 | 159 | 1.08 | 255 1.67 0 2 0 0 1 21 | Soluble | -5.77 0.55
2 112217 | 2868 | 123 | 1.3 | 121 | 108 | 265 1.49 0 3 0 0 1| -183 chlEB;e 612 | 0%
3 1582 | 2472 | 169 | 176 | 149 | 181 | 379 2.11 0 1 0 0 1 223 | Soluble | -6.02 0.55
4 | 19264 | 2868 | 1.75 | 291 | 304 | 233 | 366 2.74 0 0 0 0 1 343 | Soluble | -5.41 0.55
5 | 18424 | 2868 | 164 | 257 | 248 | 234 | 37 2.55 0 0 0 0 1 318 | Soluble | -5.6 0.55
6 | 18222 | 2868 | 163 | 32 | 302 | 245 | 353 277 0 0 0 0 1 -3.67 | Soluble | -5.14 0.55
7 | 20028 | 17.82 | 274 | 349 | 305 | 288 | 3.27 3.09 1 0 0 0 0 369 | Soluble | -5.04 0.55
8 | 19826 | 17.82 | 256 | 298 | 267 | 288 | 3.13 2.84 0 0 0 0 1 -3.42 | Soluble | -5.39 0.55
9 | 260331782 | 307 | 425 395 | 389 | 4.19 3.87 0 0 0 0 0 -4.69 | Moderate | -4.87 0.55
10 | 24429 | 4422 | 299 | 313 | 267 | 241 | 269 278 0 0 0 0 0 351 | Soluble | -5.57 0.55
11 | 15918 | 26.03 | 222 | 243 | 265 | 177 | 2.93 24 0 1 0 0 1 297 | Soluble | -5.55 0.55
12 | 18522 | 2603 | 239 | 273 | 275 | 234 | 357 276 0 0 0 0 1 329 | Soluble | -5.49 0.55
13 | 20637 | 1782 | 34 | 522 | 521 | 435 | 458 4.55 1 0 0 0 1 551 | Moderate | -4.4 0.55
14 | 2343 | 1782 | 291 | 395 | 385 | 341 | 355 353 0 0 0 0 0 -4.35 | Moderate | -4.92 0.55
15 | 28827 | 1782 | 294 | 447 | 571 | 404 | 402 4.24 0 1 0 0 0 -4.84 | Moderate | -4.88 0.55
16 | 31319 | 1782 | 33 | 464 | 461 | 404 | 419 4.16 0 0 0 0 0 -5.24 | Moderate | -4.92 0.55
17 | 26874 | 1782 | 318 | 458 | 45 | 392 | 416 4.07 0 0 0 0 0 -4.92 | Moderate | -4.69 0.55
18 | 26432 | 27.05 | 323 | 392 | 386 | 304 | 355 3.5 0 0 0 0 0 | -a3g |Moderate | 5.5 | 055
19 | 31337 | 8636 | 221 | 252 | 358 | 178 | 158 2.33 0 0 0 0 0 374 | Soluble | -6.42 0.55
20 | 18823 | 3267 | 23 [184 | 128 | 180 | 224 1.91 0 0 0 0 1 242 | Soluble | -6.14 0.55
21 | 23627 | 32.67 | 255 [ 293 | 207 | 273 | 327 271 1 0 0 0 0 351 | Soluble | -5.66 0.55
22 | 39406 | 3267 | 33 |431]| 359 | 399 | 457 3.95 0 0 0 0 0 -5.31 | Moderate | -5.64 0.55




23 383.16 | 32.67 | 3.19 45 5 4.22 491 4.37 1 0 0 0 0 -5.24 | Moderate | -5.44 0.55
24 315.16 | 32.67 2.9 3.62 | 2.83 3.37 3.92 3.33 0 0 0 0 0 -4.41 | Moderate | -5.65 0.55
25 315.16 | 32.67 | 2.96 | 3.62 | 2.83 3.37 3.92 3.34 0 0 0 0 0 -4.41 | Moderate | -5.65 0.55

Molecular weight (MW), LogP values (an indicator of lipophilicity), aqueous solubility parameters (ESOL), an indicator of skin permeation (Log Kp), and bioavailability score (F)
HBA: number of hydrogen bond acceptor; HBD: number of hydrogen bond donor, LogP: partition coefficient; LogS: lipophilicity of water; PSA: total polar surface area; RO5:
Lipinski’s rule of 5




Table S4. Summary 1Cso data of the DPPH antioxidant activity screening of pyrazoles, pyrazolones and isoxazoles drugs P1-P25. N.A.
= No Activity, > 1000 = ICso Value is greater than 1000 uM, and therefore not biologically relevant.

Sample Identity 1Cs0 Value (uM)
P1 > 1000
P2 N.A.
P3 N.A.
P4 N.A.
P5 N.A.
P6 30.56
P7 > 1000
P8 N.A.
P9 >1000
P10 N.A.
P11 N.A.
P12 N.A.
P13 >1000
P14 N.A.
P15 N.A.
P16 N.A.
P17 N.A.
P18 N.A.
P19 N.A.
P20 N.A.
P21 354.5
P22 276.3
P23 196.4
P24 444 .4
P25 189.6




Table S5. Computational prediction of some pharmacokinetic properties of the pyrazoles, pyrazolones, and isoxazoles P1-P25.



BBB

Compound |Gl absorption permeant Pgp substrate | CYP1A2 inhibitor | CYP2C19 inhibitor | CYP2C9 inhibitor | CYP2D6 inhibitor | CYP3A4 inhibitor
P1 High Yes No No No No No No
P2 High Yes Yes No No No No No
P3 High Yes No Yes No No No No
P4 High Yes No Yes No No No No
P5 High Yes Yes Yes No No No No
P6 High Yes Yes Yes No No No No
P7 High Yes No Yes Yes No Yes No
P8 High Yes Yes Yes No No No No
P9 High Yes Yes Yes Yes No Yes No
P10 High Yes No Yes Yes Yes No No
P11 High Yes No Yes No No No No
P12 High Yes Yes Yes No No No No
P13 High Yes Yes Yes Yes No Yes Yes
P4 High Yes No Yes Yes No Yes No
P15 High No No Yes Yes No Yes No
P16 High Yes No Yes Yes Yes Yes No
P17 High Yes No Yes Yes Yes Yes No
P18 High Yes No Yes Yes Yes Yes Yes
P19 High No No Yes No No No Yes
P20 High Yes No Yes No No No No
P21 High Yes No Yes Yes No No No
p22 High Yes No Yes Yes Yes No No
P23 High Yes No Yes Yes Yes No No
P24 High Yes No Yes Yes Yes No No
P25 High Yes No Yes Yes Yes No No




Table S6. Screening of Base-metal catalysts with different solvents

M CoCl,.6H50 \CHS
Ph CH; +  Ph-NHNH, | °N
CH4CN, RT, Ph” N
3 hrs Ph
S. No. | Catalyst Solvent % Yield
1 Ni"Cl. CHsCN 53
2 Ni'"(OTf)- CHsCN 43
3 Ni''(acac)2 CHsCN 69
4 Co'""Cl,.6H-0 CHsCN ~100
5 C0'"S0, CHsCN 94
6 Cu"(BF4)2.H-0 CHsCN 90
7 Cu'(OTH), CHCN 94
8 No catalyst CHs:CN 11
9 Co'"'Cl,.6H,0 CHCl, 94
10 Co'"Cl,.6H,0 Dioxane 86
11 Co'"'Cl,.6H,0 DMF 60
12 Co'""Cl,.6H,0 Methanol >99
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'H- and 3C-NMR, and Mass Spectra of the Products P1-P19. We confirmed the products P20-P25 by comparing the data we reported
earlier (ref#79 in the manuscript).

4-ethyl-3,5-dimethyl-1H-pyrazole (P1): *H-NMR (CDCls)
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4-ethyl-3,5-dimethyl-1H-pyrazole (P1): 13C-NMR (CDClz)
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4-ethyl-3,5-dimethyl-1H-pyrazole (P1): ESI-MS
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3-methyl-1,4,5,6-tetrahydrocyclopenta[c]pyrazole (P2): *H-NMR (CDClIs)
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3-methyl-1,4,5,6-tetrahydrocyclopentac]pyrazole (P2): 'H-NMR (CDCIs) _ Expanded Aliphatic Region

= ]
=
=]
=]
=
=
=]
b Fllename BRB-03-11-1H-6.jdf
E_' Author elsayed
- Experiment single pulse.exl
] Sample id Ci\Userselsayed/Docu
= Solvent CHLOROFORM-D
] Creation_time C-DEC-2019 13.:40:35
=1 Revision time 14-MAR-2023 19:48:13
L Current time = 14-MAR-2023 19:50:48
-]
: 4 Comment single pulse
] Data format 1D COMPLEX
= Dim size 13107
- Dim title 1H
=] Dim units [ppm]
4 Dimensions
= ] site ECS 400
=] Spectrometer = JHM-EC5400
- ] Field strength 5.389766[T] (400 [MHEz]
= X _acq duration 2.18365952[s]
=] X domain 1H
] = X freq 389.76210838 [MHz]
=] _ X _offset 5 [ppm]
=7 ¥ points 16384
b X_PIEECBDE 1
] X _resolution 0.45794685 [Hz]
= X swesp 7.5030012 [kEz]
=4 Irr domain 1H
] Irr freg 399.78219838 [MHz]
=1 Irr offset 5 [ppm]
=] Tri domain 16
i Tri fregq 399.78219838 [MHz]
] Tri offset 5 [ppm]
clipped FALZE
= z Mod return 1
] = Scans 16
q Total scans 16
=] -
=l
] X 90 width 13.575 [us]
1 X acqg_time 2.183650852 [=]
=1 X _angle 45 [deg]
i X atn 3[dB]
1 X 1lse 6.7875 [us]
] Il_'g\_.mclde off
?,-—_ Tri mode off
4 Dante_presat FALSE
e Initial wait 1[=]
= Recvr_gain 26
= Relaxation delay = 5[s]
q Repetition time T7.18365852 [=]
¢: Temp get = 20.6[dc]
o rid
-1 ]
;7 |
T = | |,||
ER v .
] I L ) L
R L e L R RAE R L R e b e e  NRRARR RS
ENT X} 19 18 2.'J-' | I\ 16 ij\\ 13 12 11 pti} 18 15
- g~ [
z g5 8
i cieied el
X : parts per Million : 1H




3-methyl-1,4,5,6-tetrahydrocyclopenta[c]pyrazole (P2): 13 C-NMR (CDClz)
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3-methyl-1,4,5,6-tetrahydrocyclopenta[c]pyrazole (P2): ESI-MS
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5-methyl-3-phenyl-1H-pyrazole (P3): *H-NMR (CDCls)

1H NMR of P3
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5-methyl-3-phenyl-1H-pyrazole (P3): *H-NMR (CDCIls) _ Expanded Aromatic Region
1H NMR of P3

o)
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l'|L____q________ e _J' | PC 1.00

g % :ij g EB Q [& ; - Current Data ParameEe_rs
-~ - = U T s T A AN | ™ NAME SM-P3_1H
P s s s s . EXPNO 10
-~ - el el o PROCNO 1
\ / \\ | /// ‘ F2 - RAcquisition Parameters
| , B Date_ 20230317
I s Time 16.33 h
‘ | | INSTRUM Avance Neo
| PROEHD  Z140678_0053 (
{ PULFROG zg30
| D E5E36
' SOLVENT cocla
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DS 2
| SWH B196.722 Hz
FIDRES 0.250144 Hz
‘ AQ 3.9976950 sec
RG 101
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‘ | DE 13.54 usec
TE 296.3 K
| |- D1 1.00000000 sec
| TDO 1
| SFO1 400.1424709 MHz
V | NUC1 1H
| | PO 3.33 usec
‘ Pl 10.00 usec
u PIW1 22.64200020 W
| ‘ FZ2 - Processing parameters
SI E3e
‘ m “ SF 400.1400000 MHz
\ | WDW EM
| | | m | S5E 0
| l LB 0.30 Hz
Y
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5-methyl-3-phenyl-1H-pyrazole (P3): *C-NMR (CDCls)
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2
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55B
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5

]

Data Parameters
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Acquisition Parameters

20230318
9.25 h
Avance Neo

£140678_0053 {

zgpg 30
65536
CDC13

4096
|
23B09.523 Hz
0.726609 Hz
1.3762560 sec
16
21.000 usec
6.50 usec
206.2 K
2.00000000 sec
0.03000000 sec
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22.64200020 W
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- Processing parameters

32768
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Q
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0
1.40
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5-methyl-3-phenyl-1H-pyrazole (P3): ESI-MS
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Counts vs. Mass-to-Charge (miz)

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

C10 H1I0 N2, (M+H)+, 159.0915, 98.7, 1.37, 158.0842
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4-chloro-5-methyl-3-phenyl-1H-pyrazole (P4): 'H-NMR (CDCls)

abuadan oe
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X : part: per Million : 1H

4.0

30
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[

21042

1o

o

Filename
Author
Experiment
Sample id
solvent
Creation time
revigion time
current time

Comment
Data format
Dim size
Dim title
Dim units
Dimensions
Bite
Spectrometer

Field strength
X acg duratiom

Irr domain
Irr freg
Irr offset
Tri_domain
Tri freg
Tri offset
Clipped
Mod return
Scans

Total scans

X 90 width

I acg time

X angle

I atn

X pulse

Irr mode

Tri mode

Dante presat
Initial wait
Recvr gain
kelaxation delay
Repetition time
Temp get

ET-01-21-1H-4.7df
elsayed

single pulse.exl
C:\Users\elsayed,/Docu
CHLOROFORM-D
@-0CT-2021 07:26.41
14-MAR-2022 18:62:31
14-MAR-2022 10.53.04

single pulse

ECS 400
JHM-ECS400

= 5.3p9766[T] (400 ([MEZ]

2.10365052 [a]

18
300.79210030 [MEz]
5 [ppm]
16304

1
0.45794685 [Hz]
T.5030012 k=]

18
350.79215034 [MEz]
5 [ppa]

18

300.79210030 [MEz]
5 [ppm]

FALSE

1

16

16

T.94 [us]
2.,10365052[a]
45 [deg]

&[8]
T.1B366552 [a]
17 [de]
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4-chloro-5-methyl-3-phenyl-1H-pyrazole (P4): 'H-NMR (CDCls) _ Expanded Aromatic Region

abun dance
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77251

X : parts per Million : 1H

B-0CT-2021 07:25:41
14-MAR-2022 19:44.:27
14-MAR-2022 19:45:20

Creation time
Revision time
Ccurrent time

Filename = ET-01-21-16-4.jdf
Author = elsayed

Experiment = single pulse.exl
Sample 1d = Ci1\Users'elsayed/Docu
Solvent = CHLOROFORM-D

Comment = single pulse
Data format = 1D COMPLEX
Dim size = 13107

Dim title = 1H

Dim units = [ppm]
Dimensions =X

site = EC3 400
Spectrometer = JHM-EC3400

5.389766 [T] (400 [MHz]

Field strength
2.18365952[a]

X acg duration

Repetition time
Temp get

X_domain = 1H

X freg = 398.78219838 [ME=z]
X _offset = 5[ppm]

X points = 16384

X prescans =1

X resclution = 0.45794685 [Hz]

X sweep = 7.5030012 [kHz]
Irr domain = 1H

Irr fregqg = 399.78219838 [MHz]
Irr offset = S[ppm]

Tri domain = 1H

Tri freq = 393.78219838 [MHz]
Tri offset = 5[ppm]

clipped = FALSE

Mod return =1

Scans = 16

Total scans = 16

X 90 widch = 7.94[us]

X _acqg_time = 2.18365952 [s]

X _angle = 45[deq]

X _atn = 4[d8]

¥ pulse = 3.987[us]

Irr mode = off

Tri mode = off

Dante presat = FALSE

Initial wait = 1[a]

Recvr_gain = 36

Relaxation delay = 5[=]

T.18365852 =]
17 [de]
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4-chloro-5-methyl-3-phenyl-1H-pyrazole (P4): 13 C-NMR (CDCls)

=]
5 @ d
]
= Filename = ET-01-21-13C-3.3df
Author = elaayed
Experiment = single pulse dec
sample id = Ci\Users\elsayed/Docu
Solvent = CHLOROFORM-D
Creation time = 13-0CT-2021 11:12:00
Revision time = 14-MAR-2022 19:46:34
e current time = 14-MRR-2022 10:47:15
=
Comment = single pulse decouple
Data format = 1D COMPLEX
Dim size = 26214
Dim title = 13c
Dim units = [ppm]
Dimensions =
v Site = ECS 400
=" Spectrometer = JHM-EC2400
Field strength = 9.3R9765[T] (400 [MEZ]
X acg duratiom = 1.04333312[s]
x_domain = 13c
X freg = 100.52530333 [MHz]
X offaet = 100 [ppm]
X points = 32768
et X prescans = 4
= X_resolution = 0.95046665 [Hz]
X sweep = 31.40703518 [kEz]
Irr domain = 1H
Irr freg 350.70215020 [MEz]
Irr_offaet = 5 [ppm]
Clipped = FRLSE
Mod return =1
| Scans = 2206
= Total scans = 2206
X80 width = 27.5 [us]
I acg time = 1.04333312[s]
X angle = 30 [deg]
X _atn = 4[dB]
X pulse = 9.16666557 [us]
1] Irr_atn dec = 27[dE]
= Irr_atn noe = 27[dB]
Irr noise = WALTE
Decoupling = TRUE
Initial walt = 1[sl
Hoe = TRUE
Nosa tims = 2[a]
Recvr_gain = &0
- Relaxation delay = 2[s]
=] Repetition time = 3.04333312[a]
Temp_get = 18.7[dc]
g
]
-]
: |
]
R “ WENTINL [— - . mramicariias s
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4-chloro-5-methyl-3-phenyl-1H-pyrazole (P4): ESI-MS

x108 |+ES| Scan (rt 0.400-0.450 min, 4 scans) Frag=150.0v KT-01-21_150v_0.2uld Subtract
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x
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Counts vs. Mass-to-Charge (miz)

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

C10H9 CIN2, (M+H)+, 193.0524, 99.25, 0.82, 192.0453
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3-methyl-4,5-dihydro-2H-benzo[g]indazole (P5): tH-NMR (CDClIs)

abundance
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X : parts per Million : 1H

3

20198

=

5
26552
26357
L6185
11156

2901

N

2.0

23-JAN-2020 13:36:06
14-MAR-2023 20:07:47
14-MAR-2023 20:09:05

Creation time
Revision time
current_tTime

Filename = RB-03-12-r-1H-4.]jdf
AEuthor = elsayed

Experiment = single pulse.exl
sample id = Ci\Users\elsayed/Docu
Solvent = CHLOROFORM-D

Comment = =ingle pulse
Data format = 1D COMFLEX
Dim size = 13107

Dim title = 1H

Dim units = [ppm]
Dimensicons =X

Bite = ECS 400
Epectrometer = JHNM-ECS400

Field strength
X acg duration

5.380766[T] (400 [MHz]
2.18365052([s]

Relaxation delay
Repetition time
Temp get

5[s]
T.18265052[=]
18.6[dc]

X domain = 1H

X freg = 399,78219838 [MHz]
X offset = 5 [ppm]

X points = 16384

X prescans =1

X resolution = 0.45794685[Hz]
X_aweep 7.5030012 [kHz]
Irr domain 1H

Irr freqg 303.78219838 [MHz]
Irr offset 5 [ppm]

Tri domain 1H

Tri freqg 303.78219838 [MHz]
Tri offset 5 [ppm]

Clipped FALSE

Mod _return 1

Scans 16

Total scans = 16

X 90 width = 13.575 [us]

X acg time = 2.18365052[=]

X angle = 45 [deg]

X atn = 3[dB]

X pulse = &.7875 [us]

Irr mode = off

Tri mode = off

Dante presat = FALSE

Initial wait = 1[=]

Recvr gain = 34
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3-methyl-4,5-dihydro-2H-benzo[g]indazole (P5): tH-NMR (CDCI3) _ Expanded Aromatic Region
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Filename
Author
Experiment
Sample id
Solvent
Creation time
Revizion time
current time

Comment
Data format
Dim =ize
Dim title
Dim units

Spectrometer

Fleld strength
X acqg duration
X _domain

X freq

X offset

X polnts

X _prescans

X _resclutiom

X swesp

Irr domain

Irr freg

Irr offset

Tri domain

Tri freg

Tri offset
clipped

Mod return
Scans

Total scans
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¥ angle

X atn

X lae
Ifggmde

Tri mode

Dante presat
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp get

RB-03-12-R-1H-4.jdf
elzayed

single pulse.exi
C1\Users)elsayesd/Docu
CHLOROFORM-D
23-JAN-2020 13:36:06
14-MAR-2023 20:07:47
14-MAR-2023 20:12.:07

single pulse
1D COMPLEX

5.389766 [T] (400 [MHz]
2.18365952 =]

1H

309.78210838 [MHz]
5 [ppm]

16384

1

0.45794685 [Hz]
T.5030012 [kH=z]

1H
300.78210838 [MHz]
5 [ppm]

im
399.78219838 [MHz]
5 [ppal

FALEE

1

16

16

13.575 [us]
2.183650852[=]
45 [deq]

3[ds]

6.7875 [us]
off

off

FALSE

Sl=]
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18.&[dc]
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3-methyl-4,5-dihydro-2H-benzo[g]indazole (P5): tH-NMR (CDCIs) _ Expanded Aliphatic Region

=1
=1
=1 Filsnams = RB-03-12-R-1H-4.7dEf
1 Author = elsayed
1 Experiment = single pulse.exl
] Sample 1d = Ci\Users‘elsayed/Docu
1 Solvent = CHLOROFORM-D
=] Creation time = 23-JAN-2020 13:36:06
= ] Revision time = 14-MAR-2023 20:07:47
] current time = 14-MAR-2023 20:10:41
] Comment = single pulse
1 Data format = 1D COMPLEX
] Dim size = 13107
=24 Dim title = 1H
] Dim units = [ppm]
1 Dimensions
] Site ECS 400
q Spectrometer = JHNM-ECS400
= Field strength §.389766 [T] (400 [MEZ]
= X_acg duration 2.18365952[=]
1 - X_domain 1H
] - X freqg 309.78210838 [MHEz]
] 5 X offset 5 [ppm]
] X points 16384
] X prescans 1
=1 X resoclution 0.45794685 [Hz]
i i awsep 7.5030012 [kHz]
] Irr domain 1H
1 Irr freq 399.78219838 [MHz]
i Irr offset 5 [ppm]
] Tri domain 1H
=] Tri_freg 300.78210838 [MHz]
= Tri offset 5 [ppm]
i clipped FALSE
] Mod _return 1
9 Scans = 16
] Total scans = 16
=] X 90 width = 13.575 [us]
bl X acg_time = 2.18365552[=]
] x_angle = 45 [deg]
] X _atn = 3[ds]
] X pulse = 6.7875 [us]
9 Ifggmde = off
] Tri mode = off
bl Dante presat = FALSE
] Initial wait = 1[s]
1 Recvr_gain = 34
] Relaxation delay = 5[=]
] Repetition time = T7.18365952[s]
] Temp get = 18.6[dc]
8 =
£ ]
= ]
= ]
-5 ]
2] o N L
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3-methyl-4,5-dihydro-2H-benzo[g]indazole (P5): 3C-NMR (CDCls)

S JEOL

Filename RB-03-12-R-13c-3.jdf
Author elsayed

Experiment single pulse dec
Sample id C1\Users\elsayed/Docu
Solvent CHLOROFORM-D

Creation time
Revision time

23-J2N-2020 14.04.13
14-MAR-2023 20:13,14

Current time = 14-MAR-2023 20:14.:15
Comment =ingle pulse decoupls
Data format 1D COMPLEX

Dim size 26214

Dim title 13c

Dim units [ppm]

Dimensions

Site ECS 400

Spectrometer = JNM-EC3400

Field strength
X_acg duratiocn

= 5.389766[T] (400 [MHz]
1.04333312[s]

X domain 13c
X freg 100.52530333 [MHz]
X offaset 100 [ppm]
X _polntz 32768
X_prescans 4
X _resclutiocm 0.95B46665[HE]
X sweep 31.40703518 [kHz]
Irr domain 1H
Irr fregq 309.78219838 [MEz]
Irr off=et S [ppm]
clipped FALSE
Mod return 1
Scans 374
Total scans 374
X 90 _width 10.57 [us]
X acg time 1.04333312([=]
i angle 30 [deg]
X_atn &[dB]
i pulse 3.65666667 [us]
ITr atn dec 21 [ds]
Irr atn noe 21 [dB]
Irr noize WALTE
Decoupling TRUE
Initial wait 1=l
Noe TRUE
Woe time 2[s]
Recvr_gain 60
Relaxation delay = 2[s]
Repetition time 3.04323312([s]
Temp get = 18.2[dc]

H
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g
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1100 2000 190.0 180.0 170.0 160.0 1S50.0 140, ISUl 2000 1100 100.0 200 800 TO.0 600 500 40.0 300 20 10.0 ]
VN A |
S
z LRETEY Dy $ o =
& EGEAET 234 2 & =
3 AELAaS EES a = g

X : parts per Million : 13C




3-methyl-4,5-dihydro-2H-benzo[g]indazole (P5): ESI-MS

x107 |+ES| Scan (rt 0.292-0.365 min, 5 scang) Frag=150.0% KT-01-20_150v_0.2ul.d

TToTZ HA2 N2 +H |+

1851074

o]
il
1861102
([C12 H12 N2]+H |+

183.0914
b 2786

[[CT3HT14 Ol+H [+

1871133

- 1r_ T 1T T 1T T T 1T T+ T 1 1 T1Tr_ 1 T T 1T T 1 1T 1T 1T T
1815 182 1825 183 1835 184 1845 185 18bhH 186 1865 187 1875 188 1885 189 1855 180 1%05 151 1915 152 192%6
Counts vs. Mass-to-Charge (m/z)

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

C12 H12 N2, (M+H)+, 185.1074, 86.32, 0.04, 184.1001
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3-methyl-2H-benzo[g]indazole (P6): *H-NMR (CDCls)

=]
z
. @JEDL
i
=
=]
=] Filename = Uo-01-81B-1H-4.1df
1 Author = elgayed
] Experiment = single pulse.exi
=] Sample id = C:\Usersz‘\elsayed/Docu
=] solvent = CHLOROFORM-D
4 Creation time = 11-0CT-2021 09:38:22
b Revision time = 14-MAR-2023 20:33.31
= Current time = 14-MAR-2023 20:34.:46
i
4 Comment = single pulse
B Data format = 1D COMPLEX
= Dim size = 13107
-] Dim title = 1H
] Dim units = [ppm]
4 Dimensions =X
=1 Bite = ECZ 400
= Spectrometer = JNM-EC2400
=]
] Field strength = §.3809766[T] (400 [MHZ]
] X acg duration = 2.18365052[=]
= X domain = 1H
= 4 =] X frag = 309.78210838 [MEz]
b g X offset = & [ppm]
] X points = 16384
=] I prescans =1
= X _resclution = 0.45794685 [Hz]
q I sweep = 7.5030012 [kHz]
T ITr domain = 1H
1 Irr freg = 399.78218838 [MEz]
L= Irr offset = 5[ppml
i Tri_domain = 1H
k Tri freg = 399.78219838 [MHz]
= Tri offset = 5[ppml
= - clipped = FALSE
4 Fo Mod return =1
4 E] Scans = 16
=] = Total scans = 16
w ]
] X 90 width = 7.94[us]
i X acqg_time = 2.18365952 [s]
4 X angle = 45 [deg]
3 X atn = 4[dB]
1 X pulse = 3.97[us]
] Irr mode = off
4 Tri mode = off
= Dante presat = FALSE
= - Initial wait = 1[=]
7 = | Recvr gain = 38
b ® | o Relaxation delay = 5[s]
= = Repetition time = 7.1B3E65052[s]
i Temp get = 18.4[d4c]
£ ]
E =
2 =]
E 4
]
= — — e e e L
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3-methyl-2H-benzo[g]indazole (P6): *H-NMR (CDCIs) _ Expanded Aromatic Region

. @dEDL
W,
=]
2] Filename = Uo-01-81B-18-4.7df
7 Author elsayed
] Experiment single pulse.exl
=7 Sample id C1\Ugers\elsayed/Docu
=l solvent CHLORCFORM-D
q Creation time 11-0CT-2021 09:38,22
1 Revision time 14-MAR-2023 20:33.31
= Current time = 14-MAR-2023 20:36.:00
i
i Comment single pulse
Data format 1D COMPLEX
Dim size 12107
=] Dim title 1H
] Dim units [ppm]
i Dimensions
=1 Eite EC3 400
= Spectrometer = JHM-EC3400
] Field strength = 9.389766[T] (400 [MHz]
1 ¥ acg duration 2.18365852 [s]
= X _domain pi: 4
= g X freg 389.768219838 [MEZ]
1 E & ¥ offset 5 [ppm]
] = X _points 16384
= ] ¥ prescans 1
= X resolution 0.45794685 [Hz]
1 X _sweep 7.5030012 [kHz]
1 Irr domain pi:
Irr freg 399.78219838 [MHz]
Irr offset % [ppm]
Tri_domain pi:
B Tri freg 300.78210838 [MEEz]
= Tri offset 5 [ppm]
- clipped FALSE
4 Mod return 1
q Scans 16
q Total scans 16
= -
w, ]
] X 90 width 7.94 [us]
] X acg time 2.18365052 [3]
] ¥ angle 45 [deq]
Z 2 o ¥ atn 4[dB]
q = of X pulse 3.97 [us]
] - Irr mode off
Tri_mode off
= Dante presat FALSE
bl Initial wait 1lsl
1 Recvr_gain kL]
] Relaxation delay = 5[s]
= Repetition time 7.18365052 [s]
i Temp get = 18.4[4c]
P ]
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3-methyl-2H-benzo[g]indazole (P6): 3C-NMR (CDCIs)

27
| @ d EDL
=
=]
1 Filename U0-01-81B-13C-4.1df
] Ruthor elsayed
b Experiment single pulse dec
] Sample id Ci\Taserslelsayed/Docu
4 Solvent CHLOROFORM-D
-] Creaticn time 12-0CT-2021 10:22:15
=] Revision time 14-MAR-2023 20:37:31
B Current time = 14-MAR-2023 20:38:24
4 Comment single pulse decouple
q Data format 1D COMPLEX
] Dim size 26214
] Dim title 13ic
2 Dim units [ppm]
] Dimensions
4 Bite ECS 400
7 Spectrometer = JHM-ECS400
q Field strength = §.388766[T] (400 [MHz]
] X acg duratiomn 1.04333312(s]
id X_domain 13c
=1 X freg 100.52530333 [MHz]
] X offset 100 [ppm]
q X _polnts 32768
] X_prescans 4
i X_resclution 0.95846665 [Hz]
b X _sweep 31.40703518 [kHz]
-+ Irr domain 1H
=] Irr freg 399.78219838 [MHz]
b Irr offset 5 [ppm]
] clipped FALSE
] Mod return 1
] Scans 3289
] Total scans 3280
24 X 90 width = 27.5 [us]
] X acg_time 1.04333312[=]
] X angle 30 [deg]
] X atn 4[ds]
] X pulse 9.16666667 [ua]
1 Irr_atn dec 27 [dB]
] Irr atn noe 27 [dB]
hx B Irr noise WALTZ
= Decoupling TRUE
4 Initial wait 1[=]
b Noe B TRUE
] Moe time 2[=]
] RecVr_gain &0
1 Rrelaxation delay = 2[e]
- Repetition time 3.04333312(s]
4 Temp get = 18.3[dc]
] ]
g ]
=2 4
E ]
= ]
= =
L o o N L B e L
110.0 000 1200 1800 170.0 160.0 150.0 140 ] DJ 1")]0 110.0 100.0 90.0 800 700 60.0  E0.0 40.0 30.0 00 0.0
s
22N A
PEETAASLEY 2
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EHHAAASGGAREE =
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3-methyl-2H-benzo[g]indazole (P6): 3*C-NMR (CDCIls) _ Expanded Aromatic Region

=]
| @ dEDL
=]
=]
] Filename = To-01-81B-13C-4.4df
] Author = elsayed
1 Experiment = single pulse deac
] Sample id = C:\Userz‘\elsayed/Docu
4 Solvent = CHLOROFORM-D
=] Creation time = 12-0CT-2021 10:22:15
=7 revision time = 14-MBRR-2023 20:37:31
B Current time = 14-MAR-2023 20:39.:10
] Comment = zingle pulse decouple
q Data format = 1D COMPLEX
] Dim size = 26214
] Dim title = 13C
= Dim units = [ppml]
] Dimensions =X
Bl Bite = ECS 400
7 Spectrometer = JHM-ECS400
q Field strength = §.380766([T] (400 [MHz]
] X acg duration = 1.04333312[=]
w X domain = 13cC
=1 X freqg = 100.52530333 [MHz]
] X _offset = 100 [ppm]
4 X _points = 32768
] X_prescans = 4
] X resclution = 0.95B46665 [Hz]
b X sweep = 31.40703518 [kHz]
=+_] Irr domain = 1H
=] Irr freg = 300.78210838 [MHz]
| Irr offzet = 5[ppm]
] clipped = FALSE
i Mod_return =1
] Scans = 3289
i Total scans = 3289
24 X 90 width = 27.5[us]
] X acg_time = 1.04333312[=s]
4 X angle = 30[deg]
] X atn = 4[dB]
] I pulse = §.18RE6EET [us]
1 ITr atn dec = 27[dB]
] Irr atn noe = 27 [dB]
=14 Irr nolse = WALTZ
=: Decoupling = TRUE
] Initial wait = 1[sl
1 Hoe = TRUE
] Moes time = 2[=]
i Recvr gain = &0
1 Relaxation delay = 2[=]
e Rrepetition time = 3.04333312[s]
= | Temp get = 18.3[dc]
o ]
¥ ]
= ]
= ]
=2 4
| ]
£ ]
= =] A S g W bt Yl
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3-methyl-2H-benzo[g]indazole (P6): ESI-MS

x102 |+ESI Scan (rt: 0.191 min) Frag=150.0% UO-01-21B-1_1850%_0.2ul d
BB+
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186 187 188 189 130
Counts vs. Mass-to-Charge (miz)

-
o
o

=
183 184

—
o
()
—
o
iy

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

C12 H1I0 N2, (M+H)+, 183.0923, 3.55, 97.29, 182.085
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4-ethyl-3,5-dimethyl-1-phenyl-1H-pyrazole (P7): *H-NMR (CDClz)

=] '
) @
Fillename = ET-01_14-1H-4.jdf
= AEuthor = elsgayed
-] Experiment = single pulse.exl
Sample id = C:\Users’elsaysd/Docu
Solwvent = CELOROFORM-D
Creation time = 31-AUE-2017 15:12:05
Revision time = 14-MRR-2022 18:11:46
current_time = 14-MAR-2022 18:15:48
=] Comment = single pulse
- Data format = 1D COMPLEX
Dim size = 13107
Dim title = 1H
Dim units = [ppm]
Dimensions =
Site = ECS 400
Epectrometer = JHM-ECS400
3,_ Field strength = §.309766[T] (400([MEEZ]
X acqg duratiom = 2.1036E5052 [a]
X_domain = 16
X freg = 3509.78219838 [MEzs]
X offaet = 5[ppm]
3 X points = 15384
- X prescans =1
X resclution = 0.4E794605 [Ez)
] ¥ sweep - 7.5030012 [kHz]
Irr domain = 1H
Irr freq = 388.78219838 [MEz]
Irr_offsst = 5[ppm]
- Tri_domain = 1H
= Tri freg = 350.79215038 [MEz]
"‘2.{ - Tri offset = &[ppm]
. = Clipped = FALSE
2_ - i Mod return =1
Scans = 32
Total scans = 32
X 90 width = 12.85 [us]
i X acq_time = 2.10365052 [s]
X angle = 45 [deg]
= X atn = 3[dB]
ei ] X pulse = 6.425[us]
Irr mode = off
Tri_mode = off
Dante presat = FALSE
Initial wait = 1[a]
Recvr gain = 36
. Relaxation delay = 5lal
= = Repetition time = 7.18365852([=]
=] Temp get = 450.0[dc]
-}
E]
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&
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=
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B o o B e . o o L B i i i o
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4-ethyl-3,5-dimethyl-1-phenyl-1H-pyrazole (P7): 'H-NMR (CDCIz) _ Expanded Aromatic Region

§ @JEDL
-+
R Filename ET-01 14-1H-4.3df
i Author elzayed
Experiment single pulse.exd
4 Sample id C:\Taers)\elsayed/Docu
Solvent CHLOROFORM-D
b Creation time 31-aU03-2017 15:12.05
i Revision time 14-MAR-2022 18:20:46
current time = 14-MAR-2022 18:22:14
=_| Comment single pulse
- Data format 1D COMPLEX
i Dim size 13107
Dim title iH
] Dim units = [ppm]
i Dimensions =
site = ECS 400
g Spectrometer = JHM-EC3400
7 Field strength = 5.38976&([T] (400 [MHz]
i X acg duraticm 2.18365552 [s]
X domain 1H
b X freqg 380.78210838 [MEz]
i " o X offset S [ppml]
= X points 16384
q d X prescans 1
= X rescluticn 0.45794685 [Hz]
i X swesp 7.5030012 [kEz]
i Irr domain 18
Irr:freq 309.78219838 [MEz]
1 Irr offset S [ppm]
i Tri domain 1H
Tr:l:freq 309.78219838 [MEz]
4 Tri offset 5 [ppml]
Clipped FALSE
1 Mod return 1
i Scans 32
Total _scans 32
i X 90 width = 1Z.85[us]
¥ acg time 2.18365052 3]
4 X _angle 45 [deg]
s e N
- b4 =1 - us
i Irr mode off
Tri mode Off
1 Dante presat FALSE
Initial wait 1l=s]
T Recvr_gain 36
E Relaxation delay = 5[a]
Repetition time T.18365852 [s]
1 Temp get = 460.0[dc]
g i
- i
=
-]
= i
2 j
=
P - S - —_—
T T T T T T T[T T T T T T T T T
7.8 17 T4 1.5 | | J'.'.-t\ )l \\‘.".5 | 72 71 7.0
= mmew Tr-ries -
§ L-2x FHAZ=Z 3
% wwwn b R T g e | ™
oo e e r
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4-ethyl-3,5-dimethyl-1-phenyl-1H-pyrazole (P7): 13 C-NMR (CDClz)

80

Filename ET-01_14B-TT2%-32_13C
AEunthor elsayed

Experiment single_pulse_dec
Sample id C:\Userselsayed/Docu
Solvent CELOROFORM-D

4-JAN-2018 13:03.47
14-MAR-2022 18:42,27

Creation time
Revision time

i— Current time 14-MAR-2022 18:43:17
Comment = single pulse decouple
Data_format = 1D COMPLEX
Dim size = 26214
Dim_title = 13c
Dim units = [ppm]
Dimensions =X
2ite = ECS 400
Spectrometer = JHM-ECZ400

Field strength

5.309766[T] (400 [MEZ]
X acqg duratiom 2[s]

1.04333312 (s

=5 X domain 13¢
X freg 100.52530333 [MEz]
[
X points 32768

B
o
Fh
=
m
m
T
[T I T TN T T
=
=
=

4
0.95046665 [Hz]

X sweep 31.40703510 [kHz]
Irr domain 1H
Irr freq 359.708219838 [MEz]
Irr_offset = 5[ppm]
clipped = FRLSE
Mod return =1
=_| Scana = 488
b Total scans = 400
X 90 width = 0.ER[ua]
I acg time = 1.04333312[a]
X angle = 30 [deg]
X atn = 6[ds]
¥ pulse = 3.19333333 [us]
Irr_atn dec = 21[4B]
Irr_atn noe = 21[48]
Irr noise = WALTEZ
Decoupling = TRUE
Initial wait = 1[s]
=4 Hoe - = TREUE
Hos time = 2[s8]
Recvr_gain = &0
relaxation delay = 2[sl]
Repetition time = 3.04333312[s]
Temp get = 15.6[dc]
-}
E]
K|
=
=
: . Wl
I sl ¥l

L e e L e
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4-ethyl-3,5-dimethyl-1-phenyl-1H-pyrazole (P7): ESI-MS

%108 |+ES| Scan (rt: 1.295-1.337 min, 7 scans) Frag=150.0V KT-01-14_150v_0 2ul d Subtract

TS HI6 M2]+H |+

201,139

[[C13H1E M2 +H |+

e
2021408

HCT3 HAG N2)+H |+

2031443

N T D T D T D L D T D T e L D T D T D e D L
1975 198 1985 199 1995 200 2005 201 2015 202 2025 203 2035 204 2045 205 2055 206 2065 207 2075 208
Counts vs. Mass-to-Charge (miz)

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

C13H16 N2, (M+H)+, 201.1391, 92.34, 1.02, 200.1316

39



3-methyl-1-phenyl-1,4,5,6-tetrahydrocyclopenta[c]pyrazole (P8): *H-NMR (CDCls)

1

S JEOL

=]
=
=1 Filename = RB-03-09-18-7.jdf
= Author = elsayed
] Expariment = single pulse.exl
E Zample 1d = C:\Users\elzayed/Docu
= solvent = CHLOROFORM-D
i Creation time = 10-JAN-2019 14:47.44
=3 Revizion time = 14-MAR-2023 20:47:14
] Current time = 14-MAR-2023 20:48:36
=1 Comment = single pulse
=13 Data format = 1D COMPLEX
] Dim size = 13107
E Dim title = 1E
=1 Dim units = [ppm]
= Dimensions = X
3 Site = ECS 400
] Spectrometer = JHM-ECS400
=4 Field strength = §.389766[T] (400 [MHz]
= X acqg duration = 2.18365352[=]
q X domain = 1H
] ] X freg = 389.78219838 [MHz]
E - X offset = S[ppm]
=7 = X_points = 16384
] X _prescans =1
] X _resoluticn = 0.45794685 [Hz]
] X swesp = 7.5030012 [kHz]
=4 Irr domain = 1H
™3 Irr freg = 309.78210838 [MHz]
1 Irr offset = S [ppm]
] o Tri domain = 15
=1 1 Tri freg = 389.78219838 [MHz]
E z Tri offsst = S[ppm]
1 clipped = FALSE
] Mod return =1
E Scans = 16
el Total scans = 16
] X 890 width = 13.575 [us]
E X acg_time = 2.18365852[a]
=1 = w X angle = 45 [deq]
-+ o ] X_atn = 3[dm]
] = F - X pulse = &.7875 [us]
] Irr mode = off
=1 Tri mode = off
=7 Dante presat = FALSE
] Initial wait = 1[s]
] Recvr_gain = 22
] Relaxation delay = 5[=]
= = Repetition time = 7.18365852[=]
Lol : Temp get = 19 [dc]
3 - -
g
S =]
= -
= 3
= ]
- U — LA o
L o o o L o o e L e e
] 10.0 9.0 .0 A M.U 6. 50 . .‘i A\:
TEo-S 400 = 00 0n =
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3-methyl-1-phenyl-1,4,5,6-tetrahydrocyclopenta[c]pyrazole (P8): 'H-NMR (CDCI3) _ Expanded Aliphatic Region

=]
wi
-+
=
= Filename = RB-03-08-1H-7.4df
= Author = elsayed
1 Experiment = single pulse.ex2
E Sample id = Ci1\Users\elzayed/Docu
=E Solvent = CHLOROFORM-D
- Creation time = 10-JEN-2019 14:47:44
=4 Revision time = 14-MAR-2023 20:47:14
E current time = 14-MAER-2023 20:50:38
=1 Comment = single pulse
=1 Data format = 1D COMPLEX
] Dim size = 13107
3 Dim title = 1H
=1 Dim units = [ppm]
= Dimensions =X
- Eite = ECS 400
] Spectrometer = JHM-ECS400
=4 Field strength = 9.3B9766[T] (400 [MHz]
=] X _acg duration = 2.18365952[s]
E X domain = 1H
E = x_frag = 309.78210838 [MHz]
=1 - X _offaset = 5 [ppml
=7 = ¥ _points = 16384
E X prescans =1
E X _resclution = 0.45704485[Hz]
] X _sweep = 7.5030012 [kHz]
Irr_demain = 1H
E Irr freg = 399.7B219838 [MHz]
] Irr offset = 5[ppm]
] - Tri domain = 1H
=] g Tri freg = 309.78210838 [MHz]
< z Tri offaet = 5[ppm]
1 clipped = FALZE
] Mod return =1
] Scans = 16
e Total scans = 16
] X 90 width = 13.575 [us]
E ¥ acqg time = 2.1B365852[=]
=1 w X _angle = 45 [deg]
-] ] X atn = 3[ds]
] ~ X pulse = 6.7875 [us]
E Irr mode = off
] Tri mode = off
= Dante presat = FALSE
] Initial wait = 1[=s]
E Recvr_gain = 21
] Relaxation delay = 5[s]
=1 Repetition time = T7.18365852[s]
i Temp get = 19[dc]
® ]
s =]
= =7
£ E
Z E
T ' _J )
= \ S " Py
T T [ e T T T T e e e e e e e
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3-methyl-1-phenyl-1,4,5,6-tetrahydrocyclopenta[c]pyrazole (P8): 'H-NMR (CDCI3) _ Expanded Aromatic Region

W
e
=3 Filename = RB-03-09-18-7.jdf
= AZuthor = elsayed
] Experiment = gingle pulse.exl
E sample id = Ci\Users\el=sayesd/Docu
- 3 solvent = CHLOROCFORM-D
i Creation time = 10-JAN-2019 14.47:44
= Revision time = 14-MAR-2023 20:47:14
E current time = 14-MAR-2023 20:40:43
=3 Comment = single pulse
=1 Data format = 1D COMFLEX
3 Dim size = 13107
E Dim title = 1H
=] Dim units = [ppm]
= Dimensions
I site = ECs 400
E Spectrometer = JHM-ECs400
= Field strength = %.389766[T] (400 [MHz]
= X mcg duration = 2.18365852[a]
E X domain = 1H
E Fal X _freq = 3099,.78219838 [MHz]
| o w X offset = 5 [ppm]
=7 A e ¥ _points = 16384
E = X prescans =1
B X resoclution = 0.457946B5[Hz]
1 X_sweep = 7.5030012 [kHz]
=3 Irr domain = 1H
=3 Irr freg = 309.78219838 [MHz]
3] Irr offset = 5[ppm]
] Tri domain = 1H
=1 Tri freq = 399.78219838 [MHz]
= Tri offzet = 5 [ppm]
1 Clipped = FALSE
3] Mod return =1
E Scans = 16
e Total scana = 16
] X 90 width = 13.575 [us]
] & X_acg_time = 2.1B3655852[s]
=1 N ¥ _angle = 45 [deg]
=+ 3 = X atn = 3[dB]
] X pulse = 6.7875 [us]
3 IfIr,fmcHie = off
=1 Tri_mode = off
=7 Dante presat FALSE
] Initial wailt 1[=]
E Recvr_gain = 22
| Relaxation delay = 5[=]
= Repetition time = 7.18365852[=]
L Temp_get = 18[dc]
" E
= ]
£ =1 | ‘
= - |
£ E
. )i I I
. SN
L o o o B o e I e e R R R SRR
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3-methyl-1-phenyl-1,4,5,6-tetrahydrocyclopentajc]pyrazole (P8): 13 C-NMR (CDClz)

i
=
Filename = RB-03-0%-13c-3.jdf
Author = elsayed
Experiment = single pulse_dec
= Sample id = C:\Users\elsayed/Docu
= Solvent = CHLOROFORM-D
- Creation_time = 10-JAN-2019 22:56:01
Revision time = 22-APR-2019 18:24:27
Ccurrent time = 14-MAR-2023 20:52:37
= Comment = single pulse decouple
Ly Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13c
Dim units = [ppm]
- Dimensions = X
< Site = ECZ 400
Spectrometer = JHM-ECS5400

Field strength
X_acg duration

$.3809766 [T] (400 [MEz]
1.04333312([s]

X _domain = 13¢C
X frag = 100.52530333 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
= X _resclution = 0.95846665 [Hs]
- X _sweep = 31.40703518 [kez]
Irr_demain = 1H
Irr freg = 399.78219838 [MHz]
Irr offset = 5 [ppm]
clipped = FALSE
f Mod return =1
! Scans = 5000
Total scans = 5000
X 90 width = 10.87 [us]
= X acg_time = 1.04333312[s]
-+ X angle = 30 [deg]
X atm = &[dB]
X pulse = 3.65666667 [us]
Irr_atn dec = 21[dB]
- Irr atn moe = 21[dB]
- Irr noise = WALTE
Decoupling = TRUE
Initial wait = 1[s]
Hoe = TRUE
Moe time = 2[=a]
= Recvr_gain = &0
A Relaxation delay = 2[a]
Repetition time = 3.04333312[s]
Temp get = 18.5[dc]
g =
E =
=
E
; i |
=
- . "

T
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3-methyl-1-phenyl-1,4,5,6-tetrahydrocyclopenta[c]pyrazole (P8): ESI-MS

+E5l Scan (rt 0.351-0.419 min, 5 scans) Frag=150.0v RE-03-09_150v_0.2ul.d Subtract
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1955 1% 1965 197 1975 188 1935 199 1995 200 2005 201 2015
Counts vs. Mass-to-Charge (miz)

Formula, Species, m/z, Score,

C13H14 N2, (M+H)+, 199.1228, 99.52,

202 2025 203 2035 204 2045

Diff (abs. ppm),
0.57,

Mass

198.1156

205 2055

206
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3-methyl-2-phenyl-4,5-dihydro-2H-benzo[g]indazole (P9): *H-NMR (CDCIs)

1H NMR of P9

N A0 A o]l O O — = u3 431 o™ o w0
(o I i L T il U T B I R+ e T e T T L oo~ uy -~ uy 0o
[ B T s T T T T (R B, I e A R s o 0 O3 U} U} w0y
- [an o e B ot B o B o I Current Data Parameters

e N W

PROCNO 1
, FZ - Acguisition Parameters
' Date_ 20230317
Tima 16.15 h
INSTRUM Avance Neo
PROBHD Z140678_0053 |
PULPROG zg30
D 65536
SOLVENT CcDC13
NS 16
Ds 2
SWH B8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9876959 sec
RG 45.2
oW 61.000 usec
DE 13.54 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
SF01 400.1424708 MH=z
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 22.64200020 W
I||| | F2 - Processing parameters
| ST 65536
‘ BF 400.1400589 MH=z
WDOW EM
5&B 0
LB 0.30 Hz
GB 0
PC 1.00
|
u

|
UL JLAJLAJkM

10 9 8 5 4 3 2 1 ppm
e
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||~
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3-methyl-2-phenyl-4,5-dihydro-2H-benzo[g]indazole (P9): 'H-NMR (CDCIs) _ Expanded Aromatic Region

1H NMR of PS

o o Y o 52 I B oV B ) — = u
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o0 07 0 00 oy o s A WS s e o I a ] - -
~r-~-r-r-r-r~r—-r—-r- M~~~ W Oww o Lo

Ve 1/ NN

' /
\\\l |

|

|

.f

RN

B I I I I I ) I R AR AR AR
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pm

Current Data Parameters

NAME SM-F9_1H
EXPNO 10
PROCNO 1

FZ - Acguisiticon Parameters
Date_ 20230317

Time 16.15 h
INSTRUM Avance Neo
PROBHD Z140678_0053 (
PULPROG zg30

D 65536
SOLVENT CcDC13

NS 16

Ds i

SWH 8196.722 Hz
FIDRES 0.250144 H=z
J:te] 3.9976958 sec
RG 45.2

oW 61.000 usec
DE 13.54 usec
TE 296.3 K

D1 1.00000000 sec
TDO 1

SFO1 400.1424709 MHz
NUC1 1H

j=04] 3.33 usec
P1 10.00 usec
PLW1 22.64200020 W
F2 - Processing parameters
51 65536

SF 400.1400589 MHz
WDW EM

558 4]

LB 0.30 Hz
GB Q

PC 1.0f
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3-methyl-2-phenyl-4,5-dihydro-2H-benzo[g]indazole (P9): 1*C-NMR (CDCls)
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Current Data Parameters

NAME SM-P-9_1Handl3C
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230318

Time 1.22 h
INSTRUM Rvance Neo
EROBHD Z140678_0053 (
PULFROG zgpg30

TD 6E5E36
SOLVENT cocl3

NS 4086

D3 4

SWH 23800.523 Hz
FIDRES 0.726600 Hz
itsl 1.3762560 sec
RG 16

oW 21.000 usec
DE 6.50 usec
TE 296.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6253446 MH=z
NUC1 13iC

PO 3.33 usec
P1 10.00 usec
PLW1 77.80000305 W
SFO2 400.1416006 MH=z
NOoC2 1H
CPDPRG[2 waltzgh
ECPD2 90.00 usec
PLW2 22.64200020 W
PLW12 0.27952089 W
PLW13 0.14060000 W

F2 - Processing parameters
51 32768

s 100.6152830 MH=z
WDW EM

S5B Q

LB 1.00 H=z
GB Q

FC 1.40
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3-methyl-2-phenyl-4,5-dihydro-2H-benzo[g]indazole (P9): 1*C-NMR (CDCIs) _ Expanded Aromatic Region

T
146

I
144

T
142

T
140

T
138

T
136

T
134

T
132

T
130

T
128

T
126

|
124

T
122

—
120

T
ppm

Current Data Parameters

MAME SM-P-9_1Hand13C
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230318

Time 1.22 h
INSTRUM Avance HNeo
PROBHD Z140678_0053 {
PULPROG zgpg30

D 65536
SOLVENT cocl3

NS 4096

Ds 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
D 1.3762560 sec
RG 16

oW 21.000 usec
DE 6.50 usec
TE 296.6 K

D1 2.00000000 sec
D11 0.03000000 sec
DO 1

SFO1 100.6253446 MHz
NOCL1 13C

B0 3.33 usec
Pl 10.00 usec
PIW1 77.80000305 W
SFo2 400.1416006 MHz
NUC2 1H
CEDERG[2 waltzgb
BCED2 90.00 usec
ELWZ 22.64200020 W
ELW12 0.27952999 W
PIW13 0.14060000 W

F2 - Processing parameters
5I 32768

SF 100.6152830 MHz
WDW EM

55B 0

LB 1.00 Hz
GB 0

PC 1.40
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3-methyl-2-phenyl-4,5-dihydro-2H-benzo[g]indazole (P9): ESI-MS

x10€ |+ES| Scan (rt 0.504-0.741 min, 15 scans) Frag=150.0V KT-01-10_150v_0.2ul d Subtract

TMCTEH1E NZJ+H |+

=
i
2611383

&
2621418
[[C18H1G M2]+H |+
([C18 HTE N2 +H |+

263.1447

.- _Ir__ T 1 1 _1Tr_ 1 _1r Tr _—1Tr I _1Tr_ T _ _1Tr__ T __T1Tr_ T __1Tr__ 1T T T T 1 1T T T
2h7h 258 2585 250 2595 260 2605 261 2615 262 2625 263 2635 264 2645 265 2665 266 2665 267 2675 268 2685 269 2695
Counts vs. Mass-to-Charge (m/z)

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

C18 H1I6 N2, (M+H)+, 261.1383, 98.93, 1.11, 260.1311
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Ethyl 3,5-dimethyl-1-phenyl-1H-pyrazole-4-carboxylate (P10): *H-NMR (CDCls)

= o Uy o Wwawoom [ )] o o~
LT e T B o e v o Ly oo O [ ] O ol WD
03 0 0 0 0 0 [ B B A = = [0 B )
et T e o Current Data Parameters
NM \\‘y \/ \V NAME SM-P10_1Hand13C
EXPNO 10
PROCNO 1
| F2 - Acquisition Parameters
Date_ 20230318
Time 1.28 h
INSTRUM Avance Neo
FROBHD Z140678_0053 (
PULPROG zg30
TD 65536
S0OLVENT cDcl3
NS 16
DS 2
SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976559 sec
RG 36
oW 61.000 usec
| DE 13.54 usec
TE 296.0 K
D1 1.00000000 sec
| TDO 1
SFO1 400.1424709 MH=
NUC1 1H
=] 3.33 usec
Pl 10.00 usec
PLW1 22.64200020 W
F2 - Processing parameters
sI 65536
SF 400.1400291 MH=
WoW EM
55B 0
LB 0.30 Hz
GB 0
PC 1.00
{ l A I
B I I I L L L I I L I I
11 10 9 8 7 6 5 4 3 2 1 ppm
P A A
i H A5
—|ed ol oi|ed ©

50



Ethyl 3,5-dimethyl-1-phenyl-1H-pyrazole-4-carboxylate (P10): *H-NMR (CDCIs) _ Expanded Aromatic Region

.394
—7.376

7

358
325
304
285

[
{
7

/
/ NI

7.20

<)
BRUKER
(<)

Current Data Parameters

NAME
EXPNO
PROCHNO

SM-P10_1l1Handl3C

10
1

FZ - Acquisition Parameters

Date_
Time
INSTRUM
PROEHD
PULPROG
TC
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
oW
DE
TE
o1
TDO
SFO1
NUC1
PO
Pl
PLW1

20230318

1.28 h
Avance Neo
Z140678_00353 (
3

65536

296.0 K
1.00000000 sec

1
400.1424709 MH=z
1H
3.33 usec
10.00 usec
22.64200020 W

FZ - Processing parameters

51
5F
WDW
S55B
LB
GB
PC

L L e L L L R I
7.15 7.10 7.05 ppm

765 760 7.55 7.50 745 7.40

~ o ~ o
-
™

735 730 7.25

@

-

6553

400.1400291 MHz
EM
0

0.30 Hz
]

1.00
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Ethyl 3,5-dimethyl-1-phenyl-1H-pyrazole-4-carboxylate (P10): 13C-NMR (CDCls)

L

|
200

T
180

|
160

|
140

|
120

|
100

|
80

60

40

20

0 ppm

Current Data Parameters

NAME SM-P10_1Hand13C
EXPNO 11
PROCHNO 1

F2 - Rcquisition Parameters
Date_ 20230318

Time 5.24 h
INSTRUM Avance Neo
PROBHD 2140678_0053 ¢
PULPROG zgpg 30

TD 65536
SOLVENT CDCl3

NS 4096

Ds 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 12.7

oW 21.000 usec
DE &.50 usec
TE 296.3 K

D1 2.00000000 sec
D11 0.02000000 sec
TDO 1

SFO1 100.6253446 MH=z
NUC1 13icC

PO 3.33 usec
Pl 10.00 usec
PLW1 77.80000305 W
SFO2 400.1416006 MH=z
Nuc2 1H
CEDPRG[2 waltz6b
BCPD2 90.00 usec
PLW2 22, 64200020 W
PLW12 0.27952988 W
PLW13 0.14060000 W

F2 - Processing parameters
s5I 32768

SF 100.6152830 MH=z
WDW

55B 0

LB 1.00 Hz
GB 0

PC 1.40
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Ethyl 3,5-dimethyl-1-phenyl-1H-pyrazole-4-carboxylate (P10): 13C-NMR (CDCIs) _ Expanded Aliphatic Region

Current Data Parameters

C><)
RUKER
(<O

NAME SM-P10_1Handl3C
EXPNO 11
PROCNO 1
F2 - Acgquisition Parameters
Data_ 20230318
Time 5.24 h
INSTRUM Avance Neo
PROBHD Z140678_0053 (
PULPROG zgpg30
D 65536
SOLVENT CDCl3
NS 40596
D5 4
SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 12.7
oW 21.000 ac
DE 6.50 usec
TE 296.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6253446 MHz
NUC1 13c
=i} 3.33 usec
Pl 10. 00 usec
PLW1 77.80000305 W
SFO2 400.1416006 MH=z
Nuc2 1H
CPDPRG[2 waltzgs
PCPD2 90. 00 usec
PLW2 22.64200020 W
PLW12 0.27952999 W
PLW13 0.14060000 W
F2 - Processing parameters
ST 3276
SF 100.6152830 MH=z
Wow EM
S5B 0
I | LB l.cg Hz
{ GB
N _,_-J'x_._.___ e BC 1.40

16 15 14 13 12 11 10 9 ppm
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Ethyl 3,5-dimethyl-1-phenyl-1H-pyrazole-4-carboxylate (P10): ESI-MS

x103 |+ES| Scan (it 0.321-0.423 min, 7 scans) Frag=150.0v KT-01-15_150v_0.2ul d Subtract

[[CT4 HT16 N2 O2)+H |+

2451285

e
2461312
([C14 H16 N2 Q2)+H |+

([CT4 H1E M2 O2]+H |+

2471274

24310349
249137

243 2435 244 2445 245 2455 246 2465 247 2475H 248 2485 249 2495 250
Counts vs. Mass-to-Charge (m/z)

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

Cl14 H16 N2 02, (M+H)+, 245.1285, 97.86, 0.62, 244121

54



5-methyl-3-phenylisoxazole (P11): *H-NMR (CDCIs)

=
B
=]
=1
=]
9 Filename = RB-03-25-1H-4.4df
=1 Author = elsayed
- Experiment = single_pulse.exl
] Sample id = Cih\Users\elsayed/Docu
= Solvent = CHLORCFORM-D
=] Creation time = 14-MAR-2018 06:37.12
b Revision time = 14-MAR-2022 18.50.:25
=] current time = 14-MRR-2022 19:00:05
el
=1 Comment = single pulse
9 Data format = 1D COMPLEX
3 Dim size = 13107
-1 Dim title = 1H
] Dim units = [ppm]
= Dimensions =X
"‘_'5__ Bite = ECS 400
4 Epectrometer = JHM-EC3400
=i Field strength = 9.380766[T] (400 [MEz]
=1 X acg duration = 2.18365852[=sl
9 X domain = 1H
= X fregq = 3008.78219838 [MHz]
=4 X offset = 5[ppm]
] X_points = 16384
= X prescans =1
g__ X resolution = 0.457045B5[Hz]
b X swesp = 7.5030012 [kHz]
] Irr_domain = 1H
= Irr_freq = 399.78219838 [MHz]
=1 Irr offset = 5[ppm]
9 Tri domain = 1H
= Tri freg = 309.78219838 [MHz]
= Tri_offset = S[ppm]
] clipped = FALSE
= Mod return =1
] Scans = 18
E L Total scans = 16
=] f? = X 90 width = 13.575 [ua]
e o i X acg_time = 2.1B365852[s]
4 X angle = 45 [deqg]
=] X atn = 3[48]
. X pulse = 6.7875 [ua]
] Irr mode = off
= = Tri mode = off
-+ ] = Dante presat = FALSE
1 Initial wait = 1[=]
] Recvr_gain = 24
= Relaxation delay = 5(s]
i Repetition time = 7.1B365952[s]
i = Temp get = 18.9[dc]
=
% i
= ]
-] ]
T =] {
= =]
& ]
= ]
1 JL_,J | i ——
L o e T o L e L i o L o AL e
10.0 8.0 7.0 | 6.0 0 40 30 /\ 0 ]
- - —
= 2=
- -
= eiri
X : parts per Million : 1H




5-methyl-3-phenylisoxazole (P11): *H-NMR (CDCIs) _ Aromatic Region Expanded

abun dan ce

190 200

180

170

160

00 100 110 120 130 140

&0

30 40 50 &0

20

R
293

1.93

L

VAN P L |

S JEOL

85 84 83 32 81 80 7% 78 }? 76 IS/W$J3 72 71 70 69 68 67 66
= NN -
==k 2ER2
nEE fmma
—r-r Lol ol ol o

X : parts per Million : 1H

64 63 61 61 6.0

63104

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current time

Comment
Data format
Dim =ize

Dim title
Dim units
Dimensions
Bite
Spectrometer

Fleld strength
X acq duration
X _domain

X freg

X _offset

X points

X prescans
X_resclution
X_sweeD

Irr domain

Irr freg

Irr off=et

Tri domain
Tri_fregqg

Tri offset
clipped

Mod return
Scans

Total scans

X_90_width
X _acg time

X angle

X atn

X lse

Ifgfmde

Tri mode

Dante presat
Initial wailt
Recvr_gain
Relaxation delay
Repetition time
Temp get

RB-03-25-10-4.]4f
elsayed

zingle pulse.exl
C:\Osers\elzayed/Docu
CHLOROFORM-D
14-MAR-2019 06:37:12
14-MAR-2022 18:509:25
14-MAR-2022 19:00:41

single pulse
1D COMPLEX

%.389766 [T] (4200 [MHz]
2.1B365552 3]

18

309.78219838 [MHz]
5 [ppm]

16384

1

0.45794685 [Hz]
7.5030012 [kHz]

18
309.78210838 [MEz]
5 [ppml

1H
399.78219838 [MHz]
5 [ppal

FALSE

1

16

= 16

= 13.575 [us]

2.18365852([=]
45 [deg]

3[dse]
6.7875 [ua]
off

off

FALSE

5=l
T.18365052[=]
19.9[dc]
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5-methyl-3-phenylisoxazole (P11): 3C-NMR (CDCIs)

= i
1 Filename = RB-03-25-13C-3.jdf
] Author = elgayed
4 Experiment = single_pulse_dec
J Sample id = Ci1\Users\elsayed /Docu
1 Solvent = CHLOROFORM-D
1 Creation time = 14-MAR-2019 07:30:33
= Revision time = 14-MAR-2019 15:14.31
e ] Current time = 14-MAR-2022 19.:02:16
] Comment = zingle pulse decouple
1 Data_format = 1D COMPLEX
1 Dim size = 26214
1 Dim title = 13cC
] Dim units = [ppml]
i Dimensions =X
= Site = ECZ 400
i Spectrometer = JHM-ECS400
T Field stremngth = 9.3B9768[T] (400 [MHz]
] X _acg duration = 1.04333312([=s]
i X _domain = 13C
g X freq = 100.52530333 [MHz]
1 X offset = 100 [ppm]
= X points = 317&8
-+ X prescans = 4
] X resolution = 0.95B46665[Hz]
] X swesp = 31.40703518 [kH=z]
g ITr domain = 1H
1 Irr freg = 399.78218838 [MHz]
] Irr offset = 5[ppm]
] Clipped = FALSE
] Mod return =1
= Scans = 1000
e Total scans = 1000
] X 90 width = 10.5%7 [u=s]
] ¥ _acg_time = 1.04333312[a]
] ¥ angle = 30[degl
E X atn = 6[dB]
1 X se = 3.65666667 [us]
= Irr atn dec = 21[dB]
] Irr atn noe = 21[dE]
J Irr noise = WALTZ
] Decoupling = TRUE
1 Initial wait = 1[a]
1 Hoe B = TRUE
1 Hoe time = 1[=]
7 Recvr_gain = &0
] relaxation delay = 2[a]
= Repetition time = 3.04333312[s]
=4 Temp get = 20[dc]
g ]
&
g ]
= ]
H ]
& ]
= ]

LB L e L e

2100 200.0 190.0 L1800 l'."E‘.ﬂ 16r.0 150.0 1400 lﬁi 120.0 110.0 100.0 900 80.0 TO.0 600 S0.0 400 0.0 200 T.U 0

i

g B enes 3 3
2 % E=gr il g
g B Baky E =

X : parts per Million : 13C




5-methyl-3-phenylisoxazole (P11): ESI-MS

x10€

264
244
224

1.8
1.6
1.4
1.2

0.8+
0.6+
0.4
0.2+

+E5l Sean (rt: 0.376-0.427 min, 4 scans) Frag=150.0v RE-03-25_150v_02ul d Subtract

TTCTOHS M O +H |+

1600756

59,0877
02318
161,079
[[CTOH2 M O]+H]|+

([C10 HO N O]+H |+

1620884

1665 157 1575 158 1585 159 1595 160 1605 161 1615 162 1625 163 1635 164 1645 165 1655 166 1665 167
Counts vs. Mass-to-Charge (miz)

Formula, Species, m/z,  Score,

CI0H9NO, (M+H)+, 160.0756, 97.86,

Diff (abs. ppm),
0.38,

Mass

159.0685

1675 168
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3-methyl-4,5-dihydronaphtho[1,2-c]isoxazole (P12): tH-NMR (CDCls)

abun dan ce

0.0 1o 120 130 140 15.0 16.0
sl b b b b b b b e b Ve b b b e L e |

9.0

80

.0 an 4.0 S0 6.0

1.0

S JEOL

P a
b
= 3
= =
- L_J - R IS | W Y T .
10.0 9.0 8.0 6.0 0 40 3 }\\’ \:.u 10 0
- F96 S = T
FAZECELE
Rt )
riricicicicied

X : parts per Million : 1H

Filename
Author
Experiment
Sample 1id
Solvent
Creaticn time
Revision time
current time

Comment

Data format
Dim size

Dim title
Dim units
Dimensions
Site
spectrometer

Field strength
X acg duratiomn
X _domain

X freq

X offset
X_points

X prescans

X resclution
X sweep
Irr_domain
Irr freg

Irr offset

Tri domain

Tri freg

Tri offset
clipped

Mod return
Sgans

Total scans

X 90 width
X _acqg_time
X _angle

Dante presat
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp get

ET-01-28-1H-4.jdf
elzayed

zingle pulse.exl
Ci1\Users'elsayed/Docu
CHLOROFORM-D
5-DEC-2019 13:27:16
14-MAR-2022 18:52.32
14-MAR-2022 18:53:23

single pulse
1D COMPLEX
13107

5.380766 [T] (400 [MHz]
2.18365852 [s]

1H
309.78219838 [MHz]

5 [ppm]
16384

1
0.45704685 [Hz]
7.5020012 [kHz]

1H

39978219838 [MHz]
5 [ppal

1H

399.78219838 [MHz]
5 [ppm]

FALSE

1

16

16

12.575 [us]
2.18365052[=]
45 [deg]

3[ds]
6.7875 [us]
off

5[a]
7.18365052 [=]
20.6[4dc]
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3-methyl-4,5-dihydronaphtho[1,2-c]isoxazole (P12): H-NMR (CDClsz) _ Expanded Aromatic Region

i -
wy
J =
=
i
1 Filename ET-01-28-18-3.jdf
b Author elzayad
B Experiment single pulse.exl
4 Sample 1d Ci1\Users'elsayed/Docu
4 Solvent CHLORCFORM-D
Creation time E-DEC-2019 13:27:16
T Revision time 14-MAR-2022 18:48:11
1 current time = 14-MAR-2022 18:49:146
q Comment szingle pulse
= Data format 1D COMFLEX
- | Dim size 13107
Dim title 1H
1 Dim unita [ppm]
| Dimensions
E site ECS 400
4 Spectrometer = JHM-ECS400
Field strength 5.38076&[T] (400 [MEz]
1 X_acq duration 2.18365952 [8]
1 X domain 1H
4 X freg 300.78210838 [MEz]
= X offset 5 [ppm]
- X points 16384
X_prescans 1
1 X _resoluticn 0.45794685 [Hz]
1 X sweep 7.5030012 [kEz]
q Irr domain 1H
4 Irr:freq 300.78210838 [MHEz]
J Irr offset 5 [ppm]
Tri domain 1H
7 Tri freg 399.78219838 [MHz]
1 Tri offset 5 [ppm]
E clipped FALSE
3_ > Mod return 1
i Ia] Scans 16
] A Total scans 16
1 X 90 width 13.575 [ua]
k X acg time 2.18365052 [s]
i ¥_angle 45 [deg]
i X _atn 3[ds]
i X e 6.7875 [us]
Ifgfll;ude off
1 Tri_mode off
1 Dante presat FALSE
= Initial wait 1=l
= Recvr gain 16
i f Relaxation delay = 5([s]
|| Repstition time 7.183£5052 [s]
7 | Temp get = 20.&[dc]
: Y/
§ I
£ .
4 |
- — _Ju —
T T T R R o e T
7.8 7.7 7.6 73 71
X : parts per Million : 1H




3-methyl-4,5-dihydronaphtho[1,2-c]isoxazole (P12): *C-NMR (CDCls)

=7
i
=7
=7 Filename ET-01-28-13C-3.jdf
o Author elsayed
3 Experiment single pulse dec
1 Sample id Ci\Uaers’elsayed/Docu
= Solvent CHLOROFORM-D
i Creation time = E-DEC-2019 13:33.40
-1 Revision time = 14-MAR-2022 18:53:55
E Current time = 14-MAR-2022 18:54:56
=4 Comment = single pulse decouple
=13 Data format 1D COMFLEX
E Dim size 26214
| Dim title 13ic
=1 Dim units [ppm]
=7 Dimensiona X
] site ECS 400
1 Epectrometer = JHM-ECS400
=3 Field strength = 9.389766[T] (400 [MHZ]
=3 X acqg duration 1.04333312([s]
E X domain 1ic
E X _freg 100.52530333 [MEz]
=1 ¥ offset 100 [ppm]
= X _points 32768
E X prescans 4
E X _resolution 0.95846665 [Hz]
3 X sweep 31.40703518 [kH=]
=2 ITr domain 1H
= Irr freg 3895.78219838 [MH=]
3 Irr offset S [ppm]
3 clipped FALSE
=7 Mod _return 1
=g Scans 102
E Total scans 102
- X 90 width 10.57 [us]
v X _acq_time 1.04333312 (s8]
E X angle 30 [deq]
] X _atn 6[ds]
] ¥ pulse 3.65666667 [us]
= ITr_atn dec 1[dB]
- 4 Irr atn noe 21[ds]
E Irr moise WALTE
E Decoupling TRUE
=1 Initial wait 1ls]
b Hoe TRUE
E Hoe_time 2[a]
E Recvr_gain &0
B relaxation delay = 2[a]
a3 Repstition time = 3.04333312(s]
] Temp_get = 21[dc]
2 E
g =7
3 =7
= ]
£ ] 1
C E
=
-I TTTTTTT TTTT LLJELINL N (L L L L L L L L L L LN L N L L L L L L L L L IR L L LB B TT T T[T T T T[T T T T[T T T T [ TTTT[T
2100 2000 1%0.0 130.0 170.0 160.’] 1500 14000 130 lk\l"ﬂ.ﬂ l|l|J.U 1000 90,0 Sﬂ* 0O 600 SO0 400 SU.r 0. U| 10[0 0
£ 5 5 2gLeT o & £z
2 E S EhELE % 2 ® =
I kK ® AALAs O 4 = =2
X : parts per Million : 13C




3-methyl-4,5-dihydronaphtho[1,2-c]isoxazole (P12): ESI-MS

x103

1.7
16-
1.5+
1.4-
1.3
1.2-
1.14

14
0.5+
0.2+
0.7+
0.6+
0.5+
0.4
0.3+
024
0.1+

+ES| Scan (rt: 0.1%0-0.258 min, 5 scans) Frag=150.00 U0D-01-46-2_0.2ul.d Subtract

METZHT M O)+H |+

186.0020

187.0950

— [[CT2 H1T M Q)+H |+

(([C12H1T N OJ+H |+

88,0087

k

rv194.1145

1 1829838

1835 184 1845 185 1855 186 1865 187 1875 188 1885 189 1895 190 1305 191 1315 152 1325 193 1935 194
Counts vs. Mass-to-Charge (miz)

1825

—

&

far]

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

C12H11NO, (M+H)+, 186.0920, 3.59, 97.51, 185.0847
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1,3,5-triphenyl-1H-pyrazole (P13): *H-NMR (CDCls)

1H of P13

7.864
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1
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(<)
BRUKER
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Current Data Parameters

NAME
EXPNO
PROCNO

S5M Mar2l_ 13_1H

10

F2 - Acquisition Parameters

Date_
Time
INSTEUM
PROBHD
PULPROG
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

[ RO
o R

20230321

19.48

Avance Neo
Z140678_0053 (

B196.722
0.250144
3.9976959
101

61.000
13.54
286.4
1.00000000

400.1424709
1H

3.33

10.00

h

Hz
Hz
sac

usec
usec
K
sec

MHz

usec
usec

22.64200020 W

65536
400.1400465
EM

0

0.30

0

1.00

- Processing parameters

MHz

Hz
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1,3,5-triphenyl-1H-pyrazole (P13): 'H-NMR (CDCIs) _ Expanded Aromatic Region
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Current Data Parameters

NAME SM_Mar2l_13_1H
EXPNQ 10
PROCHNO 1

F2 - Acquiszition Parameters
Date_ 20230321
Time 19.49 h
INSTRUM Avance Neo
PROBHD 2140678 0053 (
PULPROG

D

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

oW u
DE us
TE K
D1 1.00000000 sec
DO 1
SFO1 400.1424709 MHz
NUC1 1H

=11 31.33 usec
Pl 10.00 usec
PLW1 22.64200020 W
F2 - Processing parameters
51 65536

SF 400.1400465 MHz
WOW EM
SSB 0

LB 0.30 Hz
GB 0

EC 1.00

82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 6

o N
- [=]
v

y L)

6.6 65 6



1,3,5-triphenyl-1H-pyrazole (P13): 3C-NMR (CDCls)

W o o W O MDD Gy DD

BRUKER
R T S b=l

— = O 0 D o0 of 0000 00 o0 U U un EE

T is s S I I B I = [~ [~ o

e B R B R R R e R B ™~ r~

/
/
\
<

Current Data Parameters

NAME SM Mar2l P131Handl3C
EXPNO 11
FPROCHNO 1

F2 - Acquisition Parameters
Date_ 20230321

Time 19.42 h
INSTRUM Avance Neo
PROBHD Z140678_0053 (
PULFROG zgpg30

D 65536
SOLVENT cDCl3

N= 4096

Ds 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 12.7

OW 21.000 usec
DE 6.50 usec
TE 296.9 K

01 2.00000000 sec
D11 0.03000000 sec
TDO 1

SF01 100.6253446 MHz
NOC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 77.8B0000305 W
SF02 400.1416006 MHz
NOC2 1H
CPDPRG[2 waltzbs
PCPD2 90.00 usec
PLWZ 22.64200020 W
PLW1Z 0.27952999 W
PLW13 0.14060000 W

F2 - Processing parameters
SI 32768

5F 100.6152830 MHz
WDW EM

S5B ]

LB 1.00 Hz
GE 0

PC 1.40

| | | | | | | '
200 180 160 140 120 100 80 60 40 20 0 ppm



1,3,5-triphenyl-1H-pyrazole (P13): 3*C-NMR (CDCIs) _ Expanded Aromatic Region

.lwl-b__.lL
I L N R L D T T T T T T
155 150 145 140 135 130 125 120 115 110 105 ppm

(<)
BRUKER
(L ><)

Current Data
5M Marzl F131Handl3C

NAME
EXPNO
PROCHNO

Parameters

11
1

F2Z2 - Acquisition Parameters

Date_ 20230321

Time 19.42 h
INSTRUM Awvance Neo
PROEHD Z140678_0053 (
PULFROG zgpg30

TD 65536
SOLVENT CDC13

NS 4096

0s 4

SWH 23B09.523 Hz
FIDRES 0.726609 Hz
A 1.3762560 sec
R 1z2.7

oW 21.000 usec
DE 6.50 usec
TE 296.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6253446 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PIW1 77.80000305 W
SF02 400.1416006 MH=z
NUC2 1H
CEDPRG[2 waltzk5
PCPDZ2 90.00 usec
PIW2 22.64200020 W
PLW1Z 0 W
PLW13 0 W

F2 - Processing parameters
51 32768

SF 100.6152830 MHz
WDOW EM

S55B 0

LB 1.00 Hz
GB o

PC 1.40



1,3,5-triphenyl-1H-pyrazole (P13): GC-MS

Abundance
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Scan 4453 (28.567 min): CHALCONE CYCLIZATION.D\data.ms
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3-methyl-1,5-diphenyl-1H-pyrazole (P14): 'H-NMR (CDClz)

S JEOL

=1
=7
] Filename = ML-01 01P-18-4.jdf
] Author = elsayesd
= Experiment = single pulse.exl
= ] Sample id = C:\Usershelsayed/Docu
] Solvent = CHLOROFORM-D
1 Creation time = 31-MAR-2019 11:17:05
] Revizion time = 14-MRR-2022 19:08:31
] current time = 14-MRR-2022 19:10:16
5__ Comment = single pulse
1 Data format = 1D COMPFLEX
] Dim =ize = 13107
] Dim title = 1H
i Dim units = [ppm]
] Dimensions =X
= Site = ECS 400
] Spectrometer = JWM-ECS400
1 Field strength = 9.389766[T] (400[MHz]
] X acq duratiomn = 2.18365052[s]
] X domain = 1H
= X freq = 399.78219838 [MHz]
=] ¥ _offset = & [ppm]
] X points = 16384
4 X_PIEECBILE =1
] X _resclution = 0.45794685 [Hz]
1 X _sweep = 7.5030012 [kHz]
=1 Irr domain = 1H
i Irr freg = 38%.7B8219838 [MHEz]
i Irr offset = S [ppaml
] Tri domain = 1H
1 Tri freg = 399.78219838 [MHz]
i Tri offset = 5 [ppm]
=] & Clipped = FRALSE
= % Mod return =1
] Scans = 16
] Total scans = 16
] X 90 width = 13.575 [us]
= X acqg_time = 2.18365952[s]
- X angle = 45 [deg]
] X _atn = 3[d8]
1 X pulse = 6.7875 [us]
] Irr mods = off
] Tri mode = off
= Dante presat = FALSE
i Initial wait = 1[=]
1 Recvr_gain = 30
] i Relaxation delay = 5[=]
] e Repetition time = 7.18365052[s]
i el Temp get = 1B.7[dc]
= = w
= =7 =
E] 1 ol
= ]
£ q =
N J ) /
1 . L» A S
o e L I e s L L o e S AEmE
10.0 9.0 5.0 A‘.".D ‘ 6.0 5.0 4.0 a0 ‘ b} 1o ]
=rne = -
SEE = 1
k] "~ L]
[ -1 i

X : parts per Million : 1H




3-methyl-1,5-diphenyl-1H-pyrazole (P14): 'H-NMR (CDCIs) _ Expanded Aromatic Region

abundance

0.0

0.0

=
o

20 30 40 [ .Ifl

.0

& JEOL

X : parts per Million : 1H

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
current time

Comment
Data format
Dim size

Dim title

Dim units
Dimensions
Site
Spectrometer

Fleld strength
X acg duration
X domain

X freg

X offset

X points

X prescans
X_resclution
X_swesp

Irr domain

Irr freg

Irr offset

Tri domain

Tri freg
Tri_offset
clipped

Mod return
Scans

Total scans

X 90 width

X acg time

X _angle

X _atn

X se
Ifl:fll-x:de

Tri mode

Dante presat
Initial wait
Recvr_gain
Relaxaticon_delay
Repetition time
Temp get

= ML-01 01P-1H-4.jdf

elsayed

single pulse.exi
Ci\Users\elsayed/Docu
CHLOROFORM-D
31-MAR-2019 11:17:05
14-MAR-2022 18.:08.31
14-MAR-2022 19:10:45

single pulse

1D COMPLEX
13107

ECS 400

= JHM-EC3400

5.389766[T] (400 [MHZ]
2.183655852[a]

18
3008.78210838 [MHz]
5 [ppm]

16384

1

0.45794685 [Hz]
7.5030012 [kHz]

1H
308.78210838 [MEz]

309.78210838 [MHz]
5 [ppm]

FALSE

1

16

1€

13.575 [us]
2.18365052[=s]
45 [deg]

3[dB]

6.7875 [us]
off

off
FALSE

s]
T.18365552 [8]
18.7[dc]
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3-methyl-1,5-diphenyl-1H-pyrazole (P14): 13 C-NMR (CDClz)

3.0

sd

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current time

Comment
Data format
Dim size

Dim title
Dim units
Dimensions
Site
spectrometer

Field strength
¥ acg duration
X domain

X freg

X _offset

X _points

X _prescans

X resclution

X sweep

Irr domain
Irr freg

Irr offs=et
clipped

Mod return
Scans

Total scans

X 90 width

X acg time

X _angle

¥ atn

X pulse

Irr_atn dec
Irr_atn noe

Irr nolse
Dacoupling
Initial wait
Moe -
Hoe_time
Recvr_gain
Relaxation delay
Repetition time

ML-01 01P-13C-3.jdf
elzayed

single pulse dec
C:\Users)elsayed/Docu
CHLOROFORM-D
22-APR-2010 21.58.07
24-APR-2010 14.:02.:23
14-MRR-2022 19:12.:34

single pulse decouple
1D CCHMFLEX

26214

13ic

[ppm]

X

ECE 400
JHM-EC5400

5.389766 [T] (400 [MEZ]
1.04333312([=]

13c

100.52530333 [MEz]
100 [ppm]

32768

4

0.95B46665 [Hz]
31.40703518 [kEz]
1"

300.78210838 [MEz]
& [ppm]

FALSE

1

8000

8000

10.57 [us]
1.04333312[=]
30 [deg]

& [ds]
3.65666667 [us]
21[dB]

21[dB]

WALTZ

TRUE

1l=]

TRUE

2[=]

&0

2[s]
3.04333312(=s]

4 Temp get 19.3[dc]

abundance

| L | .

L L B ) L

21000 2000 190.0 1500 170.0 160.0 1s0.0 ﬁ'.ﬂ 13 K\l:ﬂ.ﬂ llU.T 100.0 900 80.0 700 600 SO0 400 300 200 100 0

:

>

RENIRCLESES 8 2
RE2392RARSS # i
3IARARARES = =

X : parts per Million : 13C




3-methyl-1,5-diphenyl-1H-pyrazole (P14): 13 C-NMR (CDCIs) _ Expanded Aromatic Region

=
= Filename = ML-01 01p-13c-3.4df
i Author = elaayed
Experiment = single pulse dec
i Sample id = C:\Users\elsayed/Docu
Solvent = CHLOROFORM-D
4 Creaticn time = 22-APR-2019 21:5B:07
Revision time = 24-RPR-2019 14:02:23
i Current Time = 14-MRR-2022 19:13:00
4 Comment = =single pulse decouple
Data format = 1D COMPLEX
i Dim size = 26214
Dim title = 13¢C
4 Dim units = [ppm]
Dimensions =X
Bl Eite = ECs 400
Spectrometer = JHM-ECZ400
Field strength = §.380766[T] (400 [MHz]
3— X aecqg duration = 1.04333312[=]
X domain = 13c
! X freq = 100.52530333 [MHz]
i _offset = 100 [ppm]
1 X points = 32768
X_preacans = 4
1 X resolution = 0.95B46665[Hz]
i sweep = 31.40703518 [kHz]
1 Irr domain = 1H
Irr freg = 399.7B219838 [MEz]
7 Irr offset = 5 [ppm]
clipped = FALSE
7 Mod return =1
Scans = 8000
7 Total scans = BOOO
X 90 width = 10.97 [us]
i X acg time = 1.04333312[=]
i _angle = 30 [deg]
=_| X atn = &[dB]
- i _pulse = 3.65666667 [us]
Irr atn dec = 21[dB]
Irr atn noe = 21[dB]
] Irr noise = WALTZ
Decoupling = TRUE
i Initial wait = 1[s]
Hoe = TRUE
E Hoe time = 2[s]
Recvr_gain = &0
4 Relaxation delay = 2[s]
Repetition time = 3.04333312[=]
i Temp get = 19.3[4c]
E i
&
=
B8 i
H
T ] } i l |
[ | W —— — ‘_‘-\_._,..‘_,J_._-'L-J-un“'l e e ]
s s o L s e e e e L Eo e e o L B e o o e L e e e e e
150.0 140.’] Tﬂ.ﬂ/ J\\ \ | 120.0
£ 4 3 BEESE %
5 2 g 3 2ReRs A
5 3 5 5 AHAABL &
- - - — -
X : parts per Million : 13C




3-methyl-1,5-diphenyl-1H-pyrazole (P14): ESI-MS

®10 7 |+ES| Scan (it 0.432-0.601 min, 11 scans) Frag=150.0% ML-01-01_150v_0.2ul.d Subtract

=)

il
2351229
TTCTE H4 M2)+H |+

[[CTEHT4 M2 +H|+

2361258

[[CTEHT4 MZ]+H|+

3
2371290

232 2325 233 2335 34 2345 235 2365 236 235 237 2375 238 2385 239 2385 M0 2405 241 2415 242
Counts vs. Mass-to-Charge (miz)

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

C16 H14 N2, (M+H)+, 235.1229, 98.87, 0.54, 234.1156
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1,5-diphenyl-3-(trifluoromethyl)-1H-pyrazole (P15): *H-NMR (CDCls)

1H NMR of 84

[l e e e S

W

N

1.57

10

9

8

7

6

5

4

3

2

1

0

ppm

Current Data Parameters
NAME SM-84_1H
EXPHNO 10
EROCNO 1

F2 - Acquisition Parameters
Date_ 20230317
Time 16.39 h
INSTRUM Avance Neo
PROBHD Z140678_0053 {
PULPROG zg30

D 65536
SOLVENT CcDcl3

NS 16

LS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.09976959 sec
RG 101

DW 61.000 usec
DE 13.54 usec
TE 206.3 K
Dl 1.00000000 sec
TDO 1

SFO1 400.1424709 MHz
NUC1 1H

PO 3.33 usec
Pl 10.00 usec
PIW1 22.64200020 W

F2 - Processing parameters
SI 65536

SF 400.1400000 MHz
WDW EM

SSB 0

LE 0.30 Hz
GB 0

BEC 1.00
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1,5-diphenyl-3-(trifluoromethyl)-1H-pyrazole (P15): *H-NMR (CDCls) _ Expanded Aromatic Region

1H NME of 84

LN s A S SRS e ] —
oo MDD =0 oy ol
[0 T b B b B I N | [

<)
BRUOKER
(>

Current Data Parameters

| NAME SM-84_1H
EXPHNOQ 10
‘ PROCNO 1
F2 - Acquisition Parameters
Date_ 20230317
| Timea 16.3%9 h
INSTRUM Avance Neo
PROBHD E140678_0053 (
PULPROG zg30
TD 65536
SOLVENT cpcli2
| NS 16
‘ | DS 2
| SWH 2 Hz
| | FIDRES 14 Hz
I | AQ 9 sac
‘ RG 1
H | oW 0 usec
| DE 54 usec
| || TE 206.3 K
| | D1 1.00000000 sec
| TDO 1
i | ( SFO1 400.1424709 MHz
|| II NUC1 1H
[ | PO 3.33 usec
| | | ‘ Pl 10.00 usec
|| | | | { PLW1 22.64200020 W
h | |‘H “ FZ - Processing parameters
| | | | | | 5T 65526
Jl || | | SF 400.1400000 MHz
i U I WO EM
) Uy i .
— S i A e ——) R N — S5B 0
LB 0.30 Hz
GE 0
PC 1.00

79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 ppm
) ||

|

8.29
2.05
1.00
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1,5-diphenyl-3-(trifluoromethyl)-1H-pyrazole (P15): *C-NMR (CDCls)

(<)
BRUKER
(>

—105.58

Current Data Parameters

NAME SM-84_1Handl3C
EXPNO 11
PROCHND 1
F2 - Acquisition Parameters
Date_ 20230318
Time 13.27 h
INSTRUM Avance Neo
FROBHD Z2140678_0053 (
PULPROG zgpg 30
TD 65536
SOLVENT CcDcl3
NS 4096
DS 4
SWH 23809.523 H=
FIDRES 0.726609 Hz
AD 1.3762560 sec
RG 16
DW 21.000 usec
DE 6.50 usec
TE 296.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
S5FO1 100.6253446 MHz
NUC1 13C
EO 3.33 usec
Pl 10.00 usec
PLW1 77.80000305 W
SFO2 2400.1416006 MHz
NUC2 1H
CPDPRG[2 waltzhb
PCPD2 90.00 usec
PLWZ2 22.64200020 W
PLW12 0.27952999 W
PLW13 0.14060000 W
F2 - Processing parameters
5I 32768
SF 100.6152830 MHz
WDwW EM
S55B 0
LB 1.00 Hz
) GB 0
FC 1.40

| T | T | T
200 180 160 140 120 100 80 60 40 20 ppm



1,5-diphenyl-3-(trifluoromethyl)-1H-pyrazole (P15): *C-NMR (CDCls) _ Expanded Aromatic Region

iy

105.58

——
145

—
140

—
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—
130

—
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—
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—
115

o)
BRUKER
(>

Current Data Parameters

NAME SM-84_1Handl3C
EXPNO 11
PROCND 1

F2 - Acquisition Parameters
Data_ 20230318

Time 13.27 h
INSTRUM Avance Neo
PROBHD Z140678_0053 (
PULFROG zgpg30

TD 65536
SOLVENT CDCL13

NS 4096

D5 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
aQ 1.3762560 sec
RG 16

oW 21.000 usec
DE 6.50 usec
TE 296.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6253446 MH=z
NUC1 13C

B0 3.33 usec
Pl 10.00 usec
PLW1 77.80000305 W
SF02 400.1416006 MH=z
NUOC2 1H
CFOPRE[2 waltzhhb
PCPD2 90.00 usec
PLW2 22.64200020 W
PLW12 0.27952999% W
PLW13 0.14060000 W

F2 - Processing parameters
5I 32768

SF 100.6152830 MHz
WOW EM

55B 0

LB 1.00 Hz
GB 0

PC 1.40

76



1,5-diphenyl-3-(trifluoromethyl)-1H-pyrazole (P15): ESI-MS

*107 |+ES| Scan (rt: 0.708-0.725 min, 2 scans) Frag=150.0v RB-03-84_150v_02uld Subtract

IETEHTT F3 M2)+H |+

2890940

(=]
=
280, 0955
[[C16 H11 F3 N2+H|+

[[E16 H11 F3M2]+H [+

26871000

285 286 287 288 283 250 291 2582 2593 294 2595 296 297
Counts vs. Mass-to-Charge (miz)

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

C16 HI1F3N2, (M+H)+, 289.0940, 95.7, 2.66, 288.0867
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1-(4-bromophenyl)-3-methyl-5-phenyl-1H-pyrazole (P16): *H-NMR (CDCIs)

(Thousan ds)

200 30.0 40,0 0.0 0.0 70.0 800 90,0 1000 110.0 1200

0.0

4.03

B

oz

S

&d

11.0

10.0 4.0

X : parts per Million : 1H

4450
74280
71735
71558

63449

5.0

B B o e o i B o e o o o LI o

4.0

2449

0 Lo ]

Creation time
Revizion time
Current time

14-MAR-2023 21.:53:46
14-MAR-2023 22:10:49
14-MAR-2023 22:12:44

Filename = fid-2B8.4df

Author = nmrsu

Experiment = zg3l

Sample id = Parameter file, TOPSP
Sgolvent = CHLORCFORM-D

Comment = Parameter file, TOPSP
Data format = 1D CCMPLEX

Dim size = 327&8

Dim title = 1H

Dim units = [ppm]

Dimensions =X

Spectrometer = BEUEER DMX NMR

X freg = 500.13308851 [MH=z]
X offaet = 3.08850748 [kHz]
X sweep = 10 [kHz]

Filter width = 125 [kHz]

X _points = 32768

X presacans =1

Filter factor = 2000

Scans = 32

Temp get = 300.0012[K]
Transition ratio = 1
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1-(4-bromophenyl)-3-methyl-5-phenyl-1H-pyrazole (P16): *H-NMR (CDCIs) _ Expanded Aromatic Region

g @JEDL
=
=1
=]
=7 Filename = £id-28.9df
=1 Author = nmrsu
] Experiment = zgil
1 Sample id = Parameter file, TOPSP
=1 Solvent = CHLORCFORM-D
g’— Creaticn_time = 14-MAR-2023 21:53:46
=1 Revision time = 14-MAR-2023 22:10:49
] Current time = 14-MAR-2023 22:14:23
E Commeant = Parameter file, TOPSP
=4 Data format = 1D COMPLEX
= Dim size = 32768
] Dim title = 1H
] Dim units = [ppm]
] Dimensions =X
=1 Spectrometer = BRUEER DMX NMR
=
= 4 X freq = S00.13308851 [MEz]
1 X _offset = 3.08B850748 [kHz]
] X _sweep = 10[kaz]
=1 Filter width = 125[kaz]
= L)
=] (3 X points = 32768
] X_prescans =12
] Filter_ factor = 2000
1 Scans = 32
= Temp get = 300.0012 [x]
ZF Transition ratio = 1
3 =
= 4 =
= l
w ]
=1
=]
=+ ]
=]
=1
= ]
=]
=]
]
7]
= =1
g =7
E lu
= ]
S , \
=3 — - L_ ~ : -
T Trrrr [ rrr[rrrr[ [ rrr [T [ [ [ [ rr [ [T [T T[T T T[T T T T[T T T T[T T[T
34 8.3 8.2 81 5.0 7.9 7.8 7.7 7.6 7.5 6.7
X : parts per Million : 1H




1-(4-bromophenyl)-3-methyl-5-phenyl-1H-pyrazole (P16): 13C-NMR (CDClIs)

=1 Filename = fid-36.3jdf
= Author = mmrsu
z 4 Experiment = zgpg3l
i Sample 1d = Parameter file, TOPSP
] solvent = CHLOROFORM-D
Creation time = 14-MAR-2023 22:15:28
T Revizion time = 14-MAR-2023 22.18.01
1 current time = 14-MAR-2023 22,10.15
1 Comment = Parameter file, TOPSP
i Data format = 1D COMPLEX
i Dim =ize = 32768
=_| Dim title = 13¢C
F | Dim units = [ppm]
Dimensions =X
T Spectrometer = BRUEER DMX NMR
1 X freg = 125.77036371 [MHz]
1 X offset = 12.57518633 [kHz]
] X sweep = 29.76190476 [kHz]
] Filter width = 250 [kHz]
X polnts = 317&8
= X prescans = 4
E-_ Filter factor = 672
1 Bcans = 1024
L Temp get = 299.9995 [K]
] Transition ratio = 1
=
&
=]
2
)
3 ]
g 4
H
2
- ]
= J

T EEn
2000 190.0 1800 170.0 160.0 1500 140.0

T I
] 3 200 1100 1000 90.0 800 700 60.0 500 400 300 200
| 22 A
2 2gs 2
% A =
- EEE o

X : parts per Million : 13C




1-(4-bromophenyl)-3-methyl-5-phenyl-1H-pyrazole (P16): 13C-NMR (CDCIs) _ Expanded Aromatic Region

{Thousan ds)

0.0

40.0

30.0

20.0

10.0

S JEOL

X : parts per Million =

136.0821

132.7741

1230738

1084549

Filename
Author
Experiment
Zample id
solvent
Creation time
Revision time
Current time

Comment
Data format
Dim size
Dim title
Dim units
Dimensions
Spectrometer

X freq

X offset

I sweap
Filter width

X _points

X _prescans
Filter factor
Scans

Temp get
Transition ratioc

fid-26.34f

nmrsu

zgpgil

Parameter file, TOPSP
CHLORCFORM-D
14-MAR-2023 22:15:28
14-MAR-2023 22:18.:01
14-MAR-2023 22:10.50

Parameter file, TOPSP
1D COMPLEX

32768

13c

[ppm]

X

ERUEER, DME HME
125.7T036371 [MHz]
12.5T518633 [kHz]
29.76190476 [kHz]
250 [kHz]

32768

2

672

1024
209,999¢ [K]
1
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1-(4-bromophenyl)-3-methyl-5-phenyl-1H-pyrazole (P16): ESI-MS

%106 |+ES| Scan (rt: 0.407-0.830 min, 26 scans) Frag=150.0v RE-03-80_150v_0.2ul.d Subtract
¥ x +
3 x
&4 = =
= =
7 = =
~ W
N: DI
£ =1 =1 7
) 5 b
mE + mfE=
5 = =
& &
44 = =
o o
J ! ™
’ BT ST
= e
21 o =0 ~ 20
= m= o] m=
1- e &
o Cp ]
o :

309 310 n 312 33 314 315 316
Counts vs. Mass-to-Charge (mfz)

Formula, Species, m/z, Score,

C16 H13 Br N2, (M+H)+, 313.0327, 96.99,

[[C16 H13 Br N2]+H [+

3170367

7 18 319 320 3 322 323 324

Diff (abs. ppm), Mass
2.58, 312.0254
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1-(4-chlorophenyl)-3-methyl-5-phenyl-1H-pyrazole (P17): *H-NMR (CDClIs)

&=
™
=1
=1
fuc I
] Filename = £1d-60.7dEf
E Author = nmrsu
=] Experiment = =g30
= Sample id = Parameter file, TOPSP
=] Solvent = CHLOROFORM-D
] Creation_time = 14-MAR-2023 22.:37:02
] Revision time = 14-MAR-2023 22:49:02
= Current time = 14-M2R-2023 22:50:04
=] Comment = Parameter file, TOPSP
] Data format = 1D COMPLEX
= Dim size = 327&8
= Dim title = 1H
=7 Dim units = [ppml
] Dimensions =X
] Spectrometer = BRUFER DMX NMR
=]
EE x freq = 500.13308851 [MEz]
E X offset = 3.08B50748 [kHz]
] X sweep = 10 [kHz]
] -4 Filter width = 125 [kHz]
=1 = N
EE - X_points = 32788
E X_prescans =2
] Filter factor = 2000
=] Bcans = 32
FE Temp get = 300.0005 [K]
E Transition ratic = 1
3 =
=] =
CE
=]
F
.
oE
=]
=]
-
=] -
=]
3
7 E
= ]
H| =
2 =1
2 ]
= E
- ; Ty 1
-""""I"'"'"'I""""'I'""""I""""'I""""J_I'""""I""""'I"'"""I""""'I""""'I""""'I""
11.0 10,0 a0 8.0 }l\“'ﬂ ‘ 6.0 £0 4.0 a0 0 10 ]
TTS - w
52 Z 2
e - b= =
e & i
X : parts per Aillion : 1H




1-(4-chlorophenyl)-3-methyl-5-phenyl-1H-pyrazole (P17): 'H-NMR (CDCls) _ Expanded Aromatic Region
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1-(4-chlorophenyl)-3-methyl-5-phenyl-1H-pyrazole (P17): 13 C-NMR (CDClz)
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1-(4-chlorophenyl)-3-methyl-5-phenyl-1H-pyrazole (P17): 13C-NMR (CDCIs) _ Expanded Aromatic Region
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1-(4-chlorophenyl)-3-methyl-5-phenyl-1H-pyrazole (P17): ESI-MS

107 |+ES| Scan (rt: 0.552-0.676 min, 6 scans) Frag=150.0v RB-03-82_150v_02uld Subtract
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Counts vs. Mass-to-Charge (m/z)

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

Cl16 H13 CIN2, (M+H)+, 269.0838, 97.12, 1.28, 268.0764
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1-(4-methoxyphenyl)-3-methyl-5-phenyl-1H-pyrazole (P18): *H-NMR (CDClz)
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1-(4-methoxyphenyl)-3-methyl-5-phenyl-1H-pyrazole (P18): *H-NMR (CDClsz) _ Expanded Aromatic Region
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1-(4-methoxyphenyl)-3-methyl-5-phenyl-1H-pyrazole (P18): *C-NMR (CDCls)
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1-(4-methoxyphenyl)-3-methyl-5-phenyl-1H-pyrazole (P18): ESI-MS

+E5l Sean (rt: 0.637-0.843 min, 10 scans) Frag=150.0\ RE-03-81_150v_02ul d Subtract
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Counts vs. Mass-to-Charge (mfz)

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

C17H16 N20O, (M+H)+, 265.1330, 98.3, 1.94, 264.1258

91



4-(3-methyl-5-phenyl-1H-pyrazol-1-yl)benzenesulfonamide (P19): *H-NMR (CDCls)
1H NMR of 83
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4-(3-methyl-5-phenyl-1H-pyrazol-1-yl)benzenesulfonamide (P19): *H-NMR (CDCls) _ Expanded Aromatic Region

1H NMR of 83
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4-(3-methyl-5-phenyl-1H-pyrazol-1-yl)benzenesulfonamide (P19): *C-NMR (CDCIs)
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4-(3-methyl-5-phenyl-1H-pyrazol-1-yl)benzenesulfonamide (P19): *C-NMR (CDCIls) _ Expanded Aromatic Region
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4-(3-methyl-5-phenyl-1H-pyrazol-1-yl)benzenesulfonamide (P19): ESI-MS

%106 |+ES| Scan (rt: 0.624-0.674 min, 4 scans) Frag=150.0v RB-03-83_150v_02uld Subtract

i
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MCTEHTE NG 02 S]+H |+

PR
315.0083
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- r__ . T 1 T r __1rr- 1 °r 1 _1rr__rr— ’r-— 71 r— T~ r—71®™ 7T 1T T 1°r _1+r 1T
05 3N IS 32 25 I F135 34 345 315 365 36 65 T 3T FE 385 9 395 20 05 I 1L IR
Counts vs. Mass-to-Charge (miz)

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

C16 HI5S5N3 02S, (M+H)+, 314.0952, 98.14, 1.61, 313.088
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