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General experimental section:

All reactions were performed in oven-dried glass apparatus. Solvents were distilled in the
standard way, and commercial reagents were used without any purification. Analytical TLC
was performed on 60 F254 plates, and visualized by exposure to ultraviolet light (UV-254
nm).Column chromatography was carried out with silica (60-120, 100-200 mesh).NMR
spectra for characterization of compounds were recorded on Bruker Advance DPX FT-NMR
400 MHz instrument ('H) at 400 MHz and ('*C) at 101 MHz respectively. °F NMR were
recorded at 377MHz. Chemical shifts (3) are reported in ppm, using the residual solvent peak
in CDCI; (6H = 7.26 and 8C = 77.16 ppm) and DMSO-d (6H = 2.50 and 6C = 39.52 ppm) as
internal reference and coupling constants (J) are given in hertz (Hz). The following
abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet. High-Resolution Mass Spectra (HRMS) were recorded using Waters
XEVO-G2-XS-Q-TOF mass spectrometer. Melting points were recorded on BUCHI melting

point M-560.
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General Procedure for the synthesis of Sulfonyl hydrazide from Sulfonyl

chloride:-

I
S THF S
~ NH4.H20 >
Ri_\ 6 cl * 2H4.H) 0°C Ri_\ 6 NH.NH,
= =

In an round bottom flask, benzenesulfonylchloride (500mg, 2.8mmol, 1.0 equiv) was

dissolved in THF and then hydrazine hydrate (0.357 mL 7.14 mmol, 2.5 equiv) was added

drop wise at 0 °C. The reaction mixture was stirred at 0 °C for 2 h. The reaction mixture was
then cooled to room temperature and extracted with ethyl acetate twice. The organic layer
was dried over anhydrous Na,SO,, filtered and concentrated in vacuo. The resulting crude

residue was used in the further step without any purification.

General Procedure for the synthesis Sulfonyl pyrazole from Sulfonyl

hydrazide:-

In an round bottom flask, equipped with a magnetic stir bar was added
benzenesulfonylhydrazide (500mg, 2.9 mmol, 1.0 equiv), acetylacetone (0.436 mL 4.36
mmol, 1.5 equiv) and ethanol. The reaction mixture was then stirred at 90 °C for 3 h. The
reaction mixture was cooled to room temperature and extracted with ethyl acetate twice. The
organic layer was dried over anhydrous Na,SO,, filtered and concentrated in vacuo. The
resulting crude residue was subjected to silica gel column-chromatography by using

EtOAc/hexane to afford the desired product.
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General Procedure for the synthesis of alkenylated sulfonylpyrazole

Pd(OAc), (20 mol%),  ©
o h\ 0 Boc-Sar-OH (40 mol%) (L7)

\ ,N\N/ J< X
SN + Hko AgOAc (2 equiv.)
| 0 | DMF (5 equiv.)

DCM, 80 °C, 20 h
1 2a 3a

In an round bottom flask, benzenesulfonylpyrazole (100 mg, 0.4 mmol, 1.0 equiv), Pd(OAc),
(17.92 mg, 0.08 mmol, 20 mol%), BOC-SAR-OH (29.76 mg, 0.025 mmol, 0.4 equiv),
AgOAc (132 mg, 0.8 mmol, 2 equiv.) and DMF (0.144 mL, 2.0 mmol, 5 equiv), tert-butyl
acrylate (0.234 mL, 0.847 mmol, 2 equiv.) were dissolved in CH,Cl, (2 mL) under air. The
reaction mixture was then stirred at 80 °C for 20 h. The reaction mixture was cooled to room
temperature and then diluted with ethyl acetate and filtered through a small pad of Celite. The
filtrate was concentrated in vacuo and purified by a silica gel packed flash chromatography

column, using ethyl acetate/hexane as the eluent.

General Procedure for the synthesis of Cinnamic acid

NN OH

o h\ 0 Pd(OAc), (20 mol%), 't
Y /N\N/ N )< Boc-Sar-OH (40 mol%)
0 ~ |
0 |

| \ AgBF, (2 equiv.) X
= DMF (5 equiv.) R
1 2a DCM, 80 °C, 12 h 4

In an round bottom flask, benzenesulfonylpyrazole (100 mg, 0.4 mmol, 1.0 equiv), Pd(OAc),
(17.92 mg, 0.08 mmol, 20 mol%), BOC-SAR-OH (29.76 mg, 0.025 mmol, 0.4 equiv), AgBF,4
(155 mg, 0.8 mmol, 2 equiv) and DMF (0.144 mL, 2.0 mmol, 5 equiv), fert-butyl acrylate
(0.234mL, 0.847 mmol, 2 equiv.) were dissolved in CH,Cl, (2 mL) under air. The reaction
mixture was then stirred at 80 °C for 12 h. The reaction mixture was cooled to room
temperature and then diluted with ethyl acetate and filtered through a small pad of Celite. The
filtrate was concentrated in vacuo and purified by a silica gel packed flash chromatography

column, using ethyl acetate/hexane as the eluent.



a) Table S1. Screening of Different Bases and Solvents

Pd(OAc), (20 mol%),

Boc-Sar-OH (40 mol%) (L7)

N HJ\ )< .
XN + @) AgOAc (2 equiv.) -N~N
| J © | DMF (5 equiv.) S
“R DCM, 80 °C, 20 h ‘
1 2a 3
Entry | Catalyst | Temp. | Ligand | Oxidant Base Solvent | Yield (%)™
(°C) 3a 3aa
1. | Pd(OAc), 80 °C L7 AgOAc Na,CO; DCM Nr
2. Pd(OAc), 80 °C L7 AgOAc DMF DMSO | traces
3. | Pd(OAc), | 80°C L7 AgOAc DMF THF 10
4. | Pd(OAc), 80 °C L7 AgOAc DMF Toluene 20
5. Pd(OAc), 80 °C L7 AgOAc DMF ACN 25
6. | Pd(OAc), 80 °C L7 AgOAc DMF HFIP 45
7. Pd(OAc), 80 °C L7 AgOAc DMF DCE 50
b) Table S2. Screening of Different Metal Catalysts
m Pd(OAc), (20 mol%),  Ox-©
- 0 Boc-Sar-OH (40 mol%) (L7)
Q ,N\N/ )< m
3 + 0~ ™ AgOAc (2 equiv.) 5NN
| J © | DMF (5 equiv.) 5
“R DCM, 80 °C, 20 h
1 2a 3aR
Entry Catalyst Temp. | Ligand | Oxidant Base Solvent | Yield (%)
(°O) 3a 3aa
1. Cu(OAc),.H,O | 80°C L7 AgOAc DMF DCM nr
2. RuCl, 80 °C L7 AgOAc DMF DCM nr
3. [RuCly(p- 80 °C L7 AgOAc DMF DCM nr
cymene)],
4. [Rh (1,5-COD) | 80 °C L7 AgOAc DMF DCM nr
Cl],




C) Table S3. Optimization of Equivalence of Acrylate

Pd(OAc), (20 mol%),
Boc-Sar-OH (40 mol%) X

AgOACc (2 equiv)
DMF (5 equiv.)

DCM, 80 °C, 20 h

2Reaction conditions: 1 (0.423mmol, 1 equiv.), 2a (6 equiv., 1.694 mmol), Pd(OAc), (20 mol %, 0.08 mmol),
Boc-Sar-OH (40 mol%, 0.025 mmol), AgOAc (2 equiv., 0.8 mmol), DMF (5 equiv., 2.0 mmol), DCM (4 mL),

80 °C, 20 h. P Isolated yields.

Entry | Catalyst Equiv. | Ligand | Oxidant Base Solvent | Yield (%)
2a 3a 3aa
1. | Pd(OAc), 1 L7 AgOAc | DMF DCM 15 -
2. | Pd(OAc), 2 L7 AgOAc | DMF DCM 35 -
3. Pd(OAc), 3 L7 AgOAc DMF DCM 60 | traces
4. | Pd(OAc), 4 L7 AgOAc | DMF DCM 70 | 05
5. | Pd(OAc), 5 L7 AgOAc | DMF DCM 50 | 40
6. Pd(OAc), 6 L7 AgOAc DMF DCM 30 60
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Spectroscopic Characterization Data of Compounds:-

tert-butyl (E)-3-(2-((3,5-dimethyl-1H-pyrazol-1-yl)sulfonyl)phenyl)acrylate (3a)

The compound 3a was purified by column chromatography on silica gel; 108 mg, 70% yield;
white solid; m.p. = 113-115 °C.

'H NMR (400 MHz, CDCl3): ¢ 8.24 (dd, J = 15.70, 4.63 Hz, 1H), 8.13 (dd, J = 7.81, 3.60
Hz, 1H), 7.62-7.51 (m, 3H), 6.11 (dd, J = 15.78, 4.85 Hz, 1H), 5.87 (d, J = 3.48 Hz, 1H),
2.56 (d, J=4.25 Hz, 3H), 2.13 (d, J=4.17 Hz, 3H), 1.52 (d, J=4.80 Hz, 9H) ppm

BC{TH} NMR (101 MHz, CDCl;): 6 165.0, 153.5, 145.2, 139.0, 136.8, 135.3, 134.4, 130.3,
129.6, 129.1, 125.7, 110.2, 81.1, 28.2, 13.9,13.4 ppm

HRMS (ESI) m/z: calcd. for C;gH,,N,O4NaS [M+Na]*: 385.1198, found: 385.1206.

tert-butyl (E)-3-(5-bromo-2-((3,5-dimethyl-1H-pyrazol-1-yl)sulfonyl)phenyl)acrylate(3b)

Br
The compound 3b was purified by column chromatography on silica gel;89 mg, 63% yield,
white semi solid.
'H NMR (400 MHz, CDCl;): 6 7.84-7.82 (m, 2H), 7.68-7.66 (m, 2H), 7.37 (d, J = 16.29 Hz,
1H), 6.06 (d, J=16.20 Hz, 1H), 2.59 (s, 3H), 2.34 (s, 3H), 1.50 (s, 9H) ppm
BC{TH} NMR (101 MHz, CDCl): ¢ 166.3, 152.9, 143.7, 136.8, 132.9, 132.5, 130.0, 129.3,
121.1, 117.9, 80.9, 28.2, 14.7, 11.7 ppm
HRMS (ESI) m/z: calcd. for C;gH,,N,O4SBr [M+H]": 441.0484, found: 441.0478.



tert-butyl (E)-3-(5-chloro-2-((3,5-dimethyl- 1 H-pyrazol-1-yl)sulfonyl)phenyl)acrylate (3¢)

Cl

The compound 3¢ was purified by column chromatography on silica gel; 94 mg, 64% yield,
white solid; m.p. = 115-117 °C.

'H NMR (400 MHz, CDCl3): 6 7.93-7.89(m, 2H), 7.52-7.48 (m, 2H), 7.37 (d, /= 16.18 Hz,
1H), 6.05 (d, J=16.21 Hz, 1H), 2.59 (s, 3H), 2.33 (s, 3H), 1.50 (s, 9H) ppm

BC{TH} NMR (101 MHz, CDCl): 6 166.3, 152.8, 143.7, 141.3, 136.2, 132.5, 129.9, 129.3,
121.1, 117.9, 80.9, 28.2, 14.7, 11.7 ppm

HRMS (ESI) m/z: calcd. for CsH,,N,04SCI [M+H]": 397.0989, found: 397.0984.

tert-butyl (E)-3-(2-((3,5-dimethyl-1H-pyrazol-1-yl)sulfonyl)-5-fluorophenyl)acrylate (3d)

The compound 3d was purified by column chromatography on silica gel; 90 mg, 60% yield;
white solid; m.p. = 136-140 °C.

'H NMR (400 MHz, CDCl;): 6 8.02-7.99(m, 2H), 7.38 (d, J = 16.24 Hz, 1H), 7.24-7.19(mm,
2H), 6.06 (d, J=16.24 Hz, 1H), 2.60 (s, 3H), 2.35 (s, 3H), 1.51 (s, 9H) ppm

BC{'H} NMR (101 MHz, CDClL): ¢ 166.3, 152.7, 143.7, 132.6, 130.9 (d, J = 9.87 Hz),
121.0, 117.8, 117.1, 116.8, 80.9, 28.3, 14.7, 11.7 ppm

19F NMR (377 MHz, CDCl;): 6 -101.4 (s) ppm

HRMS (ESI) m/z:calcd. for C;sH,N,O4FS [M+H]": 381.1284, found: 381.1281.



tert-butyl (E)-3-(3,6-dichloro-2-((3,5-dimethyl- 1 H-pyrazol-1-yl)sulfonyl)phenyl)acrylate (3e)

Cl SN

Cl
The compound 3e was purified by column chromatography on silica gel; 88 mg, 62% yield,
white semi solid.
'H NMR (400 MHz, CDCl3): 6 8.28 (d,J=2.48 Hz, 1H), 7.55(dd, J = 8.52, 2.49 Hz, 1H),
7.47-7.41 (m, 2H), 6.10 (d, J=16.22 Hz, 1H), 2.71 (s, 3H), 2.31 (s, 3H), 1.53 (s, 9H) ppm
BC{TH} NMR (101 MHz, CDCl;): 6 166.3, 153.0, 145.9, 136.8, 135.4, 133.8, 133.2, 132.5,
132.2,131.1,121.1, 116.9, 80.9, 28.3, 14.7, 12.2 ppm
HRMS (ESI) m/z: calcd. for C;3H,N,O4SCl, [M+H]": 431.0599, found: 431.0594.

tert-butyl (E)-3-(2-((3,5-dimethyl-1H-pyrazol-1-yl)sulfonyl)-3,5-difluorophenyl)acrylate (3f)

The compound 3f was purified by column chromatography on silica gel; 85 mg, 58% yield;
white solid; m.p. = 128-130 °C.

'H NMR (400 MHz, CDCl;): ¢ 8.17-8.12 (m, 1H), 7.43 (d, J = 16.24 Hz, 1H), 7.10-7.06
(m, 1H), 6.94-6.89 (m, 1H), 6.09 (d, J = 16.25 Hz, 1H), 2.67 (s, 3H), 2.31 (s, 3H), 1.52 (s,
9H) ppm

BC{TH} NMR (101 MHz, CDCl;): ¢ 166.3, 153.0, 145.2, 133.3 (d, J = 11.04 Hz), 132.6,
121.1,117.4, 112.7, 112.6, 106.4, 106.2, 105.9, 80.9, 28.3, 14.7, 11.7 (d, J = 3.48 Hz) ppm
19F NMR (377 MHz, CDCl3): 0 -96.4 t0 -96.5, -103.8 to -103.9 (m) ppm

HRMS (ESI) m/z: calcd. for CisH,1N,O4F,S [M+H]*: 399.1190, found: 399.1183.
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tert-butyl(E)-3-(5-bromo-2-((3,5-dimethyl-1 H-pyrazol-1-yl)sulfonyl)-4-fluorophenyl)acrylate
(3g)

Br

The compound 3g was purified by column chromatography on silica gel; 85 mg, 61% yield,
white solid; m.p. = 142-144 °C.

H NMR (400 MHz, CDCl;): 0 7.76-7.71 (m, 2H), 7.65 (d, J=8.29 Hz, 1H), 7.38 (dd, J =
16.24, 4.28 Hz, 1H), 6.07 (dd, J = 11.86, 4.42 Hz, 1H), 2.60 (s, 3H), 2.35 (s, 3H), 1.50 (s,
9H) ppm

BC{TH} NMR (101 MHz, CDCl;): 6 166.2, 158.9 (d, J=253.72 Hz), 153.3, 143.8, 138.5 (d,
J=6.24 Hz),135.0, 132.3, 124.5 (d, J = 4.01 Hz), 121.4, 118.1, 117.2 (d, J = 20.77 Hz),
116.2 (d, J=25.95 Hz), 81.0,28.2,14.7, 11.7 ppm

19F NMR (377 MHz, CDCl;): 6 -101.6 (s) ppm

HRMS (ESI) m/z: calcd. for C;gH,N,O4FSBr [M+H]": 459.0389, found: 459.0386.

tert-butyl(E)-3-(5-chloro-2-((3,5-dimethyl-1 H-pyrazol-1-yl)sulfonyl)-4-
(trifluoromethyl)phenyl)acrylate (3h)

O h\
\\ ,N\
FaC S
> 0]
cl = 7<
0]

The compound 3h was purified by column chromatography on silica gel; 73 mg, 53% yield;
white solid; m.p. = 144-146 °C.

'H NMR (400 MHz, CDCl3): ¢ 8.28 (d, J=2.04 Hz, 1H), 8.09 (dd, J = 8.49, 2.23 Hz, 1H),
7.70 (d, J = 8.49 Hz, 1H), 7.37 (d, J = 16.24 Hz, 1H), 6.07 (d, J = 16.22 Hz, 1H), 2.62 (s,
3H), 2.34 (s, 3H), 1.50 (s, 9H) ppm

BC{TH} NMR (101 MHz, CDCl3): 6 166.2, 153.5, 143.9, 139.4, 136.9, 132.9, 132.2, 130.0
(q, J = 33.20 Hz), 127.4 (q, J = 5.38 Hz), 123.1, 121.6, 120.4, 118.2, 81.0, 28.2, 14.7, 11.7

ppm
19F NMR (377 MHz, CDCl;): 6 -63.1 (s) ppm
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HRMS (ESI) m/z: calcd. for C;9H,1N,O4F3SCI [M+H]": 465.0863, found: 465.0858.

tert-butyl (E)-3-(2-((3,5-dimethyl-1 H-pyrazol-1-yl)sulfonyl)-3-methylphenyl)acrylate (3i)

The compound 3i was purified by column chromatography on silica gel; 107 mg, 71% yield,
white solid; m.p. = 136-140°C.

'H NMR (400 MHz, CDCl;): 6 7.84 (d, J = 8.30 Hz, 2H), 7.37 (d, /= 16.13 Hz, 1H), 7.31
(d, J = 8.02 Hz, 2H), 6.04 (d, J = 16.24 Hz, 1H), 2.58 (s, 3H), 2.41 (s, 3H), 2.34 (s, 3H),
1.49 (s, 9H) ppm

BC{'H} NMR (101 MHz, CDCl3): 6 166.4, 152.3, 145.8, 143.6, 134.9, 130.1, 127.9, 120.6,
117.5, 80.8, 28.2,21.8, 14.7, 11.6 ppm

HRMS (ESI) m/z: calcd. for C;9H,5sN,04S [M+H]*: 377.1535, found: 377.1529.

tert-butyl (E)-3-(2-((3,5-dimethyl-1H-pyrazol-1-yl)sulfonyl)-5-methylphenyl)acrylate (3j)

::>(/C) O
//’C) \\T::T>~_~
Y
\\S/N\N

A\

The compound 3j was purified by column chromatography on silica gel; 106 mg, 70% yield,
white solid; m.p. = 136-140 °C.

'H NMR (400 MHz, CDCl;): ¢ 7.85 (d, J = 8.34 Hz, 2H), 7.38 (d, J = 16.22 Hz, 1H),
7.32(d, J = 16.08 Hz, 2H), 6.04 (d, J = 16.28 Hz, 1H), 2.59 (s, 3H), 2.42 (s, 3H), 2.34 (s,
3H), 1.50 (s, 9H) ppm

BC{'H} NMR (101 MHz, CDCl;): 6 166.4, 152.3, 145.8, 143.6, 135.0, 132.8, 130.1, 127.9,
120.6, 117.6, 80.8, 28.3,21.8, 14.7, 11.6 ppm

HRMS (ESI) m/z: calcd. for C;9H,5sN,04S [M+H]*: 377.1535, found: 377.1536.
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tert-butyl (E)-3-(2-((3,5-dimethyl- 1 H-pyrazol-1-yl)sulfonyl)-5-propylphenyl)acrylate (3K)

oo\{/

X

The compound 3k was purified by column chromatography on silica gel; 98 mg, 67% yield;
white solid; m.p. = 85-90 °C.

'H NMR (400 MHz, CDCl3): 6 7.86 (d, /= 8.26 Hz, 2H), 7.38 (d, J=16.15 Hz, 1H), 7.32
(d, J=28.17 Hz, 2H), 6.05 (d, J=16.33 Hz, 1H), 2.64 (t, J = 7.66 Hz, 2H), 2.59 (s, 3H), 2.35
(s, 3H), 1.67-1.61 (m, 2H), 1.50 (s, 9H), 0.93 (t, /= 7.32 Hz, 3H) ppm

BC{TH} NMR (101 MHz, CDCl): ¢ 166.4, 152.3, 150.4, 143.6, 135.1, 132.8, 129.6, 127.9,
120.6, 117.6, 80.8, 38.1, 28.3, 24.1, 14.7, 13.8, 11.6 ppm

HRMS (ESI) m/z: calcd. for C,1H,9N,04S [M+H]": 405.1848, found: 405.1845.

tert-butyl (E)-3-(5-(tert-butyl)-2-((3,5-dimethyl- 1 H-pyrazol-1-yl)sulfonyl)phenyl)acrylate (31)

The compound 31 was purified by column chromatography on silica gel; 98 mg, 68% yield,
white semi solid.

'H NMR (400 MHz, CDCl;): ¢ 7.88 (d, J = 8.67 Hz, 2H), 7.53 (d, J = 8.67 Hz, 2H),
7.39(d, J=16.21 Hz, 1H), 6.05 (d, J = 16.46 Hz, 1H), 2.59 (s, 3H), 2.36 (s, 3H), 1.50 (s, 9H),
1.32(s, 9H) ppm

BC{'H} NMR (101 MHz, CDCl;): 6 166.4, 158.6, 134.8, 132.8, 129.2, 127.7, 126.6, 120.6,
80.8, 35.5, 31.0, 28.3,14.8, 11.7 ppm

HRMS (ESI) m/z: calcd. for C,,H31N,04S [M+H]":419.2005, found: 419.2000.
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tert-butyl (E)-3-(2-((3,5-dimethyl-1 H-pyrazol-1-yl)sulfonyl)-5-methoxyphenyl)acrylate (3m)

The compound 3m was purified by column chromatography on silica gel; 98 mg, 68% yield;
white semi solid.

'H NMR (400 MHz, DMSO-dg): J 8.17 (d, J = 15.81 Hz, 1H), 8.01 (d, J = 8.96 Hz, 1H),
7.38 (d, J= 2.60 Hz, 1H), 7.19 (dd,J = 8.97, 2.61 Hz, 1H), 6.49 (d, J = 15.67 Hz, 1H), 6.13
(s, 1H), 3.91 (s, 3H), 2.47 (s, 3H), 2.05 (s, 3H), 1.48 (s, 9H) ppm

BC{IH} NMR (101 MHz, DMSO-dg): § 165.1, 164.3, 153.0, 144.5, 138.8, 136.6, 132.9,
130.6, 127.7, 125.7, 116.2, 114.6, 110.8, 81.0, 56.6, 28.2, 13.8, 13.2 ppm

HRMS (ESI) m/z: calcd. for C;9H,5N,0sS [M+H]": 393.1484, found: 393.1490.

tert-butyl (E)-3-(5-isopropoxy-2-((5-methyl-1H-pyrazol- 1-yl)sulfonyl)phenyl)acrylate (3n)

The compound 3n was purified by column chromatography on silica gel; 98 mg, 69% yield,
white semi solid.

'H NMR (400 MHz, CDCl3): 6 7.89-7.87 (m, 2H),7.39(d, J = 16.22 Hz, 1H), 6.94-6.92 (mm,
2H), 6.04 (d, J=16.21 Hz, 1H), 4.66-4.59 (m, 1H), 2.59 (s, 3H), 2.35 (s, 3H), 1.50 (s, 9H),
1.35 (d, J=6.05 Hz, 6H) ppm

BC{TH} NMR (101 MHz, CDCl;): 6 166.5, 163.0, 152.0, 143.4, 132.9, 130.3, 128.5, 120.4,
117.4, 115.8, 80.8, 70.8, 28.3,21.9,14.7,11.6 ppm

HRMS (ESI) m/z: calcd. for C,;H,9N,O5S [M+H]*: 421.1797, found: 421.1789.
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tert-butyl(E)-3-(2-((3,5-dimethyl-1 H-pyrazol-1-yl)sulfonyl)- 3 (trifluoromethyl) phenyl)acrylate
(30)

The compound 30 was purified by column chromatography on silica gel; 79 mg, 56% yield,
white solid; m.p. = 148-150 °C.

'H NMR (400 MHz, CDCl;): 6 8.24-8.21 (m, 1H), 7.91-7.88 (m, 1H), 7.80-7.78 (m, 2H),
7.44 (d, J=16.21 Hz, 1H), 6.09 (d, J=16.27 Hz, 1H), 2.66 (s, 3H), 2.30 (s, 3H), 1.52 (s,
9H) ppm

BC{TH} NMR (101 MHz, CDCl): J 166.3, 152.4, 145.1, 136.6, 134.4, 133.2, 132.6 (2C),
128.6 (q,J=6.17 Hz), 128.3,123.7,121.0, 117.0, 80.8, 28.3,14.6, 11.6 ppm

19F NMR (377 MHz, CDCl;): 0 -58.0 (s) ppm

HRMS (ESI) m/z: calcd. for C;oH,,N,O4F3S [M+H]": 431.1252, found: 431.1242.

tert-butyl (E)-3-(2-((5-methyl-1H-pyrazol-1-yl)sulfonyl)-4-(trifluoromethyl) phenyl)acrylate
(3p)

:>(/C) O
Po P
Q _N. 7

The compound 3p was purified by column chromatography on silica gel; 79 mg, 56% yield;
white solid; m.p. = 90-92 °C.

'H NMR (400 MHz, CDCl;): 6 8.26 (s, 1H), 8.18 (d, /= 7.91 Hz, 1H), 7.91 (d, J = 7.82 Hz,
1H), 7.71 (t, J=7.93 Hz, 1H), 7.38 (d, /= 16.26 Hz, 1H), 6.07 (d, /= 16.23 Hz, 1H), 2.63 (s,
3H), 2.35 (s, 3H), 1.51 (s, 9H) ppm

BC{TH} NMR (101 MHz, CDCl;): 6 166.2, 153.3, 143.9, 139.1, 132.4, 132.3, 132.1, 131.2,
131.1 (d, J = 3.48 Hz), 130.4, 125.0 (d, J = 3.65 Hz), 121.4, 118.1, 80.9, 28.3, 14.7, 11.7

ppm
19F NMR (377 MHz, CDCls): 6 -62.8 (s) ppm
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HRMS (ESI) m/z: calcd. for C;9H,,N,O4SF; [M+H]*: 431.1252, found: 431.1245.

tert-butyl(E)-3-(2-((3,5-dimethyl- 1 H-pyrazol-1-yl)sulfonyl)-3-(trifluoromethoxy)phenyl
acrylate (3q)

:>T/O O
//’O \W:;§>_‘
V
\\S,N\N

I\

O

OCF;
The compound 3q was purified by column chromatography on silica gel; 77 mg, 55% yield;
white semi solid.
'"H NMR (400 MHz, CDCl;): o 8.28-8.25 (m, 1H), 7.74-7.69 (m, 1H), 7.52-7.43 (m, 2H),
7.38 (d, J=8.33 Hz, 1H), 6.12-6.07 (m, 1H), 2.68 (s, 3H), 2.29 (s, 3H), 1.53 (s, 9H) ppm
BC{TH} NMR (101 MHz, CDCl;): 6 166.4, 152.7, 146.5, 145.3, 136.4, 132.4 (d, J = 49.08
Hz), 129.7, 126.7 ,121.4, 120.9, 119.9 (d, /= 2.04 Hz), 118.8, 117.0, 80.9, 28.3, 14.6, 11.6
ppm
'F NMR (377 MHz, CDCl): 6 -56.4 (s) ppm
HRMS (ESI) m/z: calcd. for C9H,,N,OsF;S [M+H]*: 447.1202, found: 447.1195.

tert-butyl (E)-3-(5-cyano-2-((3,5-dimethyl-1 H-pyrazol-1-yl)sulfonyl)phenyl)acrylate (3r)

:>(AD (@)
Fo Py
Q N..7

NC

The compound 3r was purified by column chromatography on silica gel; 77 mg, 52% yield;
white solid; m.p. = 175-178 °C.

'H NMR (400 MHz, CDCl3): 6 8.09 (d, J = 8.66 Hz, 2H), 7.83 (d,J = 8.68 Hz, 2H), 7.36(d,
J=16.24 Hz, 1H), 6.06 (d,J = 16.26 Hz, 1H), 2.60 (s, 3H), 2.33 (s, 3H), 1.50 (s, 9H) ppm
BC{'H} NMR (101 MHz, CDCl3): 6 166.1, 153.5, 143.9, 141.7, 133.2, 132.1, 128.5, 121.6,
130.4, 118.2(d, /= 12.07 Hz),116.9, 81.0, 28.2, 14.7, 11.7 ppm

HRMS (ESI) m/z: calcd. for C9H;,N3;04S [M+H]": 388.1331, found: 388.1334.
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methyl (E)-3-(2-((3,5-dimethyl- 1 H-pyrazol-1-yl)sulfonyl)phenyl)acrylate(3s)

/
N

The compound 3s was purified by column chromatography on silica gel; 128 mg, 74% yield,
yellow semi solid.

IH NMR (400 MHz, CDCL) : 6 8.00-7.97 (m, 2H ), 7.67-7.63 (m, 1H), 7.57-7.53 (m, 2H),
7.48 (d, J = 16.26, 1H), 6.13 (d, J = 16.37 Hz, 1H), 3.78 (s, 3H), 2.62 (s, 3H), 2.35 (s, 3H)
ppm

13C{IH} NMR (101 MHz, CDCls): 6 167.4, 152.4, 144.1, 137.9, 134.6, 134.0, 129.6, 127.9,

118.4,117.5,51.9, 14.8, 11.7 ppm
HRMS (ESI) m/z: calcd. for C;sH7;N,O04S [M+H] *:321.0909, found:321.0913.

ethyl (E)-3-(2-((3,5-dimethyl-1 H-pyrazol-1-yl)sulfonyl)phenyl)acrylate(3t)

LO h\
o

S=0

The compound 3t was purified by column chromatography on silica gel; 96 mg, 68% yield;
white solid; m.p. = 138-140 °C.

'H NMR (400 MHz, CDCl;): 6 8.00-7.97 (m, 2H), 7.68-7.63 (m, 1H), 7.57-7.53 (m, 2H),
7.48 (d, J=16.25 Hz, 1H), 6.13 (d, J=16.24 Hz, 1H), 4.24 (d, J =7.13 Hz, 2H), 2.62 (s, 3H),
2.36 (s, 3H), 1.32 (t, J=7.11 Hz, 3H) ppm

BC{TH} NMR (101 MHz, CDCl;): 6 167.0, 152.4, 144.0, 137.9, 134.5, 133.8, 129.5, 127.9,
118.9, 117.6,60.7, 14.7, 14.4, 11.7 ppm

HRMS (ESI) m/z: calcd.for C;¢H;oN,O4S [M+H]*: 335.1066, found: 335.1072.
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butyl (E)-3-(2-((3,5-dimethyl-1H-pyrazol-1-yl)sulfonyl)phenyl)acrylate(3u)

Y

N

A\
N
_'_

0=S

0]

The compound 3u was purified by column chromatography on silica gel; 153 mg, 62% yield;
white semi solid.

'H NMR (400 MHz, CDCl;): 6 7.98-7.96 (m, 2H), 7.64-7.62 (m, 1H), 7.56-7.52 (m, 2H),
747, J = 16.19 Hz, 1H), 6.12 (d, J = 16.25 Hz, 1H), 4.17 (t, J = 6.69 Hz, 2H), 2.61 (s,
3H), 2.35 (s, 3H), 1.69-1.62 (m, 2H), 1.45-1.36 (m, 2H), 0.94 (t, J = 7.36 Hz, 3H) ppm
BC{TH} NMR (101 MHz, CDCl;): 6 167.1, 152.4, 143.9, 137.9, 134.5, 133.7, 129.5, 127.9,
118.9, 117.6, 64.6, 30.8, 19.2, 14.7, 13.8, 11.7 ppm

HRMS (ESI) m/z: calcd.for C;gH»3N,04S [M+H]": 363.1379, found: 363.1381.

di-tert-butyl 3,3'-(2-((3,5-dimethyl-1 H-pyrazol- 1-yl)sulfonyl)-1,3-phenylene) (2E,2'E)-
diacrylate (3aa)

The compound 3aa was purified by column chromatography on silica gel; 110 mg, 53%
yield; white semi solid.

'H NMR (400 MHz, CDCl;): ¢ 8.30 (d, J = 15.75, 2H), 7.60-7.56 (m, 1H), 7.49 (d, J =
7.81, 2H), 6.03 (d, J=15.75, 2H), 5.84 (s, 1H), 2.60 (s, 3H), 2.11 (s, 3H), 1.52 (s, 18H) ppm
BC{TH} NMR (101 MHz, CDCl;): 6 165.2, 153.5, 145.2, 141.8, 138.4, 135.1, 133.9, 131.0,
130.8, 125.0, 109.8, 81.0, 28.2,13.9, 13.4 ppm

HRMS (ESI) m/z: calcd. for C,5H33N,04S [M+H]*: 489.2059, found: 489.2057.
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tert-butyl (E)-3-(2-(3,5-dimethyl-1H-pyrazol-1-yl)phenyl)acrylate (4a)

e
N

The compound 4a was purified by column chromatography on silica gel; 128 mg, 74% yield;
white semi solid.

'H NMR (400 MHz, CDCl;): 6 7.59 (d, J = 16.14 Hz, 1H), 7.50-7.46 (m, 2H), 7.41-7.38 (m,
3H), 6.06 (d, J = 16.16 Hz, 1H), 2.43 (s, 3H), 2.38 (s, 3H), 1.54 (s, 9H) ppm

BC{'H} NMR (101 MHz, CDClL): ¢ 167.4, 149.2, 140.2, 139.1, 134.9, 129.3, 128.2, 125.3,
116.8, 114.8, 80.3, 28.4, 14.0, 11.7 ppm

HRMS (ESI) m/z: calcd. for C;3H,3N,O, [M+H]": 299.1760, found: 299.1760.

tert-butyl (E)-3-(5-bromo-2-(3,5-dimethyl-1 H-pyrazol-1-yl)phenyl)acrylate (4b)

o ()\1<::
X N=
N/
Br

The compound 4b was purified by column chromatography on silica gel; 101 mg, 67% yield,
white semi solid.

'TH NMR (400 MHz, CDCl3): 0 7.61-7.55 (m, 3H), 7.29 (d, J = 8.64 Hz, 2H), 6.06 (d, J =
16.18 Hz, 1H), 2.42 (s, 3H), 2.38 (s, 3H), 1.54 (s, 9H) ppm

3C{TH} NMR (101 MHz, CDCl;): 6 167.3, 149.5, 140.1, 138.2, 134.5, 132.4, 126.6, 121.8,
117.3,115.2, 80.4, 28.4, 14.0, 11.7 ppm

HRMS (EST)m/z:calcd. for C sH,,N,O,Br [M+H]*: 377.0865, found: 377.0866.

tert-butyl (E)-3-(2-(3,5-dimethyl-1 H-pyrazol-1-yl)-3-fluorophenyl)acrylate (4¢)

(@) (3\1<:
X N=
N/

F
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The compound 4¢ was purified by column chromatography on silica gel; 106 mg, 64% yield;
white semi solid.

'H NMR (400 MHz, CDCL;): § 7.61-7.56 (m, 1H), 7.45-7.43 (m, 2H), 7.30-7.27 (m, ,1H),
7.24-7.21 (m, 1H), 6.06 (dd, J =16.20, 3.33 Hz, 1H), 2.43 (d,J =3.34 Hz, 3H), 2.27 (d, J
=1.28 Hz, 3H), 1.54 (d, J =3.35 Hz, 9H) ppm

BC{TH} NMR (101 MHz, CDCl3): 6 167.3, 158.0, 155.5, 149.9, 142.1, 134.7, 130.6 (d, J =
7.74 Hz), 129.1, 127.0 (d, J = 11.91 Hz), 125.0 (d, J = 3.95 Hz), 117.1, 116.7 (d, J = 19.99
Hz), 114.3, 80.3, 28.4, 14.0, 10.9 (d, J=3.91 Hz) ppm

'F NMR (377 MHz, CDCl;): 6 -121.4 (s) ppm

HRMS (ESI)m/z:calcd. for CgH»N,O,F [M+H]*: 317.1665, found: 317.1664.

Cinnamic acid (5a)'

©/v‘\0H

The compound 5a was purified by column chromatography on silica gel, 110 mg, 53% yield,
white semi solid.

'TH NMR (400 MHz, DMSO-dg): 6 7.68-7.66 (m, 2H), 5.78 (d, J=16.03 Hz, 1H), 7.42-7.40
(m, 3H), 6.52 (d, J=16.17 Hz, 1H) ppm

BC{IH} NMR (101 MHz, DMSO-d¢): 6 168.2, 144.4, 134.7, 130.8, 129.5, 128.7, 119.8
ppm

(E)-3-(4-chlorophenyl)acrylic acid (5b)

Cl

The compound 5b was purified by column chromatography on silica gel; 110 mg, 53% yield,

white semi solid.
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'H NMR (400 MHz, DMSO-dg): 6 6.83 (d, J = 15.99 Hz, 1H), 6.80-6.76 (m, 2H), 6.62-6.58
(m, 2H), 5.68 (d, J=16.00 Hz, 1H) ppm
BC{TH} NMR (101 MHz, DMSO-dy): 6 161.1, 135.7, 128.1, 125.5, 121.6, 121.1, 111.2 ppm

(E)-3-(p-tolyl)acrylic acid (5¢)

The compound 5S¢ was purified by column chromatography on silicagel; 45mg, 67% yield,
white semi solid.

'H NMR (400 MHz, DMSO-dg): 6 7.58-7.53 (m, 3H), 7.23 (d, J=7.96 Hz, 2H),6.46 (d, J
=16.01 Hz, 1H), 2.32 (s, 3H) ppm

BC{TH} NMR (101 MHz, DMSO-dg): 0 168.1, 144.4, 140.6, 131.9, 129.9, 128.6, 118.5,
21.4 ppm

(E)-3-mesitylacrylic acid (5d)
O
- "OH

The compound 5d was purified by column chromatography on silica gel; 46 mg, 70% yield,
white semi solid.

H NMR (400 MHz, DMSO-dg): 0 7.67 (d, J=16.36 Hz, 1H), 6.90 (s, 2H), 6.00 (d, J =
16.35 Hz, 1H), 2.25 (s, 6H), 2.22 (s, 3H) ppm

BC{TH} NMR (101 MHz, DMSO-d¢): 6 168.0, 142.6, 138.3, 136.9, 131.0, 129.5, 124.4,
21.2 (2) ppm

(E)-3-(2,4,6-triisopropylphenyl)acrylic acid (5e)

0O
N OH
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The compound Se was purified by column chromatography on silica gel; 55 mg, 72% yield;
white semi solid.

'H NMR (400 MHz, DMSO-dg): 6 7.77 (d, J = 16.26 Hz, 1H), 7.03 (s, 2H), 5.85 (d, J =
16.26 Hz, 1H), 3.05-2.98 (m, 2H), 2.89-2.82 (m, 1H), 1.19 (d, J = 6.96 Hz, 6H), 1.14 (d, J =
6.84 Hz, 12H) ppm

BC{IH} NMR (101 MHz, DMSO-dg): § 167.3, 148.8, 146.1, 143.9, 130.5, 125.7, 120.9,
34.0, 30.1, 24.3, 24.1 ppm

'H-NMR (400 MHz, CDCL) of 3a
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BC{'H}-NMR (101 MHz, CDCl;) of 3a

76.84

77.48
77.16

—81.15

—165.02
—153.57
a5
s
——110.24

-_13.92
TT—13.45

] SVOW TR~
e ” ’ ﬂ“‘
% AR | . T T
: . T 6I0 40 20 0 ppm
. ‘ ‘ 100 80
T J 160 140 120
220 200 180
HRMS of 3a
- Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM ! DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks ysed for -FIT = 3
Manoisotopic Mass, Even Electron lans
&1 Tul'mul’an’,'e] evaluated with 1 results within limits {up to 3 closest results for each mass)
Elements Useq:
C:0-18 H: 0200 N: 02 0:0-4 Na: 01 & 0.1
MA- 188 51 QU DIVISION, CSIR. M janmy 01-Fab-2027
Xeve G2-X5 QTOF YFcapys 121523
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TH-NMR (400 MHz, CDCl;) of 3b
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HRMS of 3b

Elemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM ( DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Manaisotopie Mass, Even Elactron lans

61 formulafe) evaluated with 1 results within limits (up fo 3 closest results for each mass)

Elements Used:
C:0-18 H:0100 MN:02 O:04 501 Bro

MA-207 52 QM DIVISION, GSIR-IIM JAMBAL
Xevo G2-XS QTOF YFC2015

050422_02 8 (0.172)

10 441.0478 4430459

442.0504|444.0482

Page 1

05-Apr-2022
124236

1: TOF MS ES+
6.55e+007

431.ESSE 4331833 ;t_34.4558 53?.21'554»40.93&\3‘1 |445- IU419446.U158 4490543 -152_E-|:|1E“_53 5ugg“,5""5u':|5
o L L e e e T T S e e e T T T miz
430,0 432.5 435.0 437.5 £40.0 442 5 44I5.E| 4475 450.0 452.5 4-513.0
Minimum: e 2 ]
Maximum; 2.4 50.0 50.0
Mass Cale, Mass mDa FFM DBE i=FIT Harm Conf (%) Formula
441.0478 441.0484 =0.6 -1.4 8.5 1028.6 n/a n/a C18 H22 W2 04 5 Br
TH-NMR (400 MHz, CDCL) of 3¢
REAFRRIIBHARTTTARISS 28 3
...... R S i K g
>ro 0 S e T
= —
Q\ N7
SN
i\
Cl
T T T T T T ! ! ! !
T 7 6 5 4 3 1 0 ppm
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13C{'H}-NMR (101 MHz, CDCl;) of 3¢
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HRMS of 3¢
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction; Off

Mumber of isotope peaks used for i-FIT = 3

Maonoisotopic Mass, Even Electron lons
61 formula(e) evaluated with 1 results within limits {(up to 3 closest results for each mass)

Elements Used:
€018 H 0100 M:0-2 0:04 S:01 CL0-
MA-233 QNI DIVISION, CSIR-1IR JARMBAL 11-May-2022
Kewo G2-X5 QTOF YFC2015 12:53:08
10522_04 7 (0.155) 1: TOF M5 ES+
B.83a+007
1 1970084
a4 399.0849
341.0345
i 8151724
A
125.0851.049.0880 200513 2g7.0u42 | | | AT1033 8071377 g5 4260 2184
e LA WA L L ) Lokt M) LA B L i L iy Lt L L bl BAebl Ay A LA A bbb il il bkl RS LA LA L Litad viaty aney il 113
100 150 200 250 300 350 400 450 500 550 600 650 FOQ TED aoo 8a0 900
Minimum: =1.5
Max imim; 2,0 50.0
Hass Calc., Mass mbDa ] DBE i-FIT Horm Conf (i) Formula
397.0984  397.0989 -0.5 -1.3 8.5 1073.3 n/a n/a ClH H22 N2 04 5 C1
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TH-NMR (400 MHz, CDCl3) of 3d
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1YF-NMR (377 MHz, CDCI;) of 3d

-101.47
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HRMS of 3d
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Elermnent prediction; Off
Mumber of isctope peaks used for I-FIT =3
Mongisotopic Mass, Even Electran lans
61 formulale) evalugted with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-18 H: 0100 MN:0-2 0:04 F 01 S0
MA-235 QM DIVISION, CSIR-1IM JAMMU 01-Jun-2022
Xevo G2-XS QTOF YFC2015 13:37:13
010622_11 6 (0,138) 1: TOF MS ES+
1. 74e+007
10 381,1281
326,045 403.1003
1259846 251.%&3?‘4 EBB{L | s {43?.1934 540.5351 5685670 6854371 FE3.29 008 2630
B L L L L Lt L Lo Lt L LA L s L ) s Lo e e S L Frerrr TR Mz
150 200 250 300 350 400 450 500 550 650 700 TR0 BOO 850 900
Minimuams: =1.5
Mazx Lemasm: 2.0 50.0 50.0
Mass Calc. Mass mDa PEi DBE i=FIT Narm Conf (%) Formula
361.1281 381.1234 =0.3 =0.8 8.5 1025.0 n/fa n/a ClB H22 N2 04 F 8
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TH-NMR (400 MHz, CDCl;) of 3e
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HRMS of 3e

Elemantal Composition Report

S...gle Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Elemeamnt prediction: Off

Number of isolope peaks used for I-FIT=3

Moncisotople Mass, Even Electron lons
91 formulale) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:
c:0-18 H:0100 M 0-Z2 O:04 5:0-1 CLO-2
MA-243 QNI DIVISION, CSIR-IIM JAMMU

Xevo G2-XS QTOF YFC2015
230622_08 10 {0.225) Cm (10)

42310894

4330566

3. 138

144 9504 1829846

asoogr (4350588

536.1594
100 150 200 250 300 350 400 450 500 550 800

Minimum: -1.5

Maximam: 2.0 50.0 50.0

Mass Calc. Mass mDa PPM DEE i-FIT Morm  Conf{%]
431.05594 431.059% -0.5 =1.2 B.5 2.5 n/a nfa

TH-NMR (400 MHz, CDCl;) of 3f

610.1844

€18 H2l

Formula

731.21289 750,1884

Page 1

23-Jun-2022
152418

1: TOF MS ES+
1.32e+006

aas.nsssm

TOD 750 BOO 850 G000
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13C{'H}-NMR (101 MHz, CDCL) of 3f
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HRMS of 3f

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Elemeant prediction: Off

Number of isotope peaks used for i-FIT = 3

Monaisotopic Mass, Even Electron lans

81 formulale) evalusted with 1 results within limits {up to 3 closest results for each mass)
Elements Usad:

C:0-18 H:0-100 N:0-2 ©:04 F: 02 S 0-1

MA-242 CMIDIVISHON, CSIR-IIM LKL 24-Jun-2022
Yewvo G2-X5 QTOF YFC2018 13:33:10

240822_11 10 (0.225) Cm (10:12) 1: TOF MS ES+
5.72e+006

‘°°‘_| 300.1183

001213
141 9504 182.9850 301. 1385
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| il T [T T T TTT

100 200 300 400 500 800 700 800 800 1000 100 1200
Minimum: =1.5
Masximum: 2.0 30.0 50.0
Mass Calc. Mass mba FEM DBE i-FIT HNaorm Conf (%] Formula
399.1183 398.1190 0.7 -1.8 B.5 42.3 n/a nfa Cle H21 W2 04 F2 5

TH-NMR (400 MHz, CDCL;) of 3g
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13C{'H}-NMR (101 MHz, CDCL) of 3g
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19F-NMR (377 MHz, CDCL) of 3g
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HRMS of 3¢

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50,0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Eleciron lons
121 formulafe) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-18 H: 0100 M:0-2 O:04 F:01 S5:01 Bri0-1
MIA-240 QI DIVISION, CSIR-NIM JARKLY 18-Aug-2022
Xawvo G2-X5 QTOF YFC2015 11:17:11
180822_06 6 (0.138) 1: TOF M5 ES+
2.63e+007
1004 4590386 461.036%
%_l
450.0410 | 462.0390
5 PO i it 457.1580 . . | 4830354 4840070 470482 ‘“3‘3‘254?@.19530431.49315 s
B B e B R e e R Rl RN it s o o
4520 | 4540 @ 4560 458.0 460.0 462.0 484.0 466.0 458.0 472.0
B8 A ik -1.%
Haximum: 2.0 50.0 50.0
Hass Cale. Mass mDba PEM DBE i-FIT Heorm Conf (%} Formula
459.0384 459.038% =0.3 -0.7 B.3 #EG.1 n/a nfa €18 H21 N2 04 F § Br
TH-NMR (400 MHz, CDCI;) of 3h
NOOOWWANNWWY N o == o
NN-HAHOOM~WYW MM N oo o o m w
A v o -
0]
Cl ™
(0]
2
FsC S
g NN
S
L1l | i, .
T T T T T T T T
12 11 10 9 7 5 4 0 ppm

BC{!H}-NMR (101 MHz, CDCL) of 3h

9.14 -
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Elemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM [ DBE: min = -1.5, max = 50.0
Elernent prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

Page 1

241 formulale) evaluated with 1 results within limits {up to 3 closest resulls for each mass)

Elements Used:

C:0-19 H:0-100 N:02 O:04 F:0-3 501 CLOA

MA-250 GMI DIVISION, CSIR-IIM JAMMU 05-Alg-20E2
¥evo G2-XS QTOF YFC2015 14:01:53
050822_02 10 (0.225) 1: TOF M5 ES+
1.65e+007
) 455.0858
% 467 DEZT
4090722  [468.0858
1410565 1828828 351 0312 | 506.0374 B85 4365_T17.0988 9082637 g51.1489,580.2820
e e R S ' . A
5557 HARALEGS IR RAERERET" SR AR - I0RREE T 0 8d0 1000
Minimum: 1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass ®Da PPH DBE i=FIT Horm Conf (%} Formula
465.0858 465.0863 -0.5 -1.1 8.5 735.4 nfa nfa cl9 HZ1 M2z 04 F3 § C1
1 .
H-NMR (400 MHz, CDCl;) of 3i
0 e) fommass 38 Y m 2
>( NN NN w0 w oo =
_ _— NNV \\/
4
\ N-< N
A\
A,JL_M.;
T T T T T T T T T T T T T T
12 11 10 9 8 6 5 4 2 1 0 ppm

10

T

BC{'H}-NMR (101 MHz, CDCL) of 3i
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HRMS of 3i

Elemental Compesition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM [ DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisatopic Mass, Even Electron lans
31 formulaie) evaluated with 1 results within limits {up to 3 clesest results for each mass)

Elements Used:
C:0-18 H:0-100 N:0-2 O: 04 5 0-1
MlA-251 COMI DIVISION, CSIR-IIM JAMML 05-Sep-2022
Xeva G2-X5 QTOF YFC2015 11:46:38
050822_11 B (0.172) 1: TOF MS ES+
S.41e+007
100 3771528
399.1324 T75.27H
7762820
] 149.0685 227 1225249.0772 321.0879 i 502.1204 5841971 720,145, o2 04 ?I?'zmﬁr“"'-z‘ga
n'JI_I T '\I [T ?' I Ty -|---'I'|""'|""'|""‘| J'| LN RARA A k] AR LA ML L) "'|2'l"“'"'|"ll\'|----|---'|'"'|"l'|"“m
50 100 150 200 250 300 350 A00 450 500 550 &00 650 0O T50 aon 850
Minimum: =1.5
Maimuom; 2.0 50.0 50.0
Mass Calec. Mass mba BEM CBRE i=FIT Worm Conf (%) Formula
377.15249 377.1535 =0,6 -1.6 B.5 972.1 n'a n'a Cl9 HZ5 W2 04 8

IH-NMR (400 MHz, CDCl;) of 3]

0._0 fEEEEag 99 RS
>(/ = NNV (A 5-37
O 7
\\S,N\N



13C{'H}-NMR (101 MHz, CDCl,) of 3
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Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1 5, max = 50.0
Element prediction: Off
Number of isotope peaks used far i-FIT=3
Menaisotopic Mass, Even Electron lons
31 farmula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: :
C:0-19 H:0-100 M:-0-2 Q04 8501
MA-237 QM DIVISION, CSIR-IIM JAKMU 23-May-2022
Xewo G2-XS QTOF YFC2015 12:35:48
230522 12 7 (0.155) 1: TOF M3 ES+
5.28e+007
WD—:I 377.1538
358.1339
752620
] 7762848
221 0asq 00.1358 7772834
cLa.s&u 1419567 249.0778 I 3 ; FTTOTI0 05U 47 4599 TE0.4073 oy Ciirs
Tt 18 U200 | 250 300 350 ab 450 500 | 8% 600 850 | 700 ' 780 800 " om0 Be0
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Magg Calc. Mass mDa PPM DBE i-FIT NoEm Conf (%) Formula
377.1536  377,1535 0.1 0.3 B.5 1139,.9 n/a nfa C19 H25 M2 04 5

O O M~~~

Ll

o -
(4]
-
@ -]

T
12 1 10 9 8

ady

1.00 =

3C{'H}-NMR (101 MHz, CDCl) of 3k
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—166.45
——152.30
——150.40
——143.64
—135.19
—132.86
—129.60
——127.93
——120.66
—117.61

L |

77.47
77.16

_—~—180.82

76.84
—38.10
—28.31
—24.16
T 13.85

_—14.76
T—11.69

T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

T T
-10 ppm

IH-NMR (400 MHz, CDCL,) of 31

HRMS of 3k
Ele _antal Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 FPM / DBE: min = -1.5, max = 50.0
Element prediction: OFff
Mumber of isotope peaks used for i-FIT = 3
Monaisolopic Mass, Even Electron lons
31 formulafe) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elemants Used:
C:0-21 H:0-100 M:0-2 0O:04 5 041
MA-231 QMI DIVISION, CSIR-IIM JAMMLU 02-May-2022
Xevo G2-X5 QTOF YFC2016 11:50:26
020522_12 8 (0.172) 1: TOF MS ES+
3 61e+007
mﬂ-,] 4051845
1 427.1853
4 8313482
%
12 3483
4208, 1684
3491205 3475
{25.q845 1670110 262.0938 g Eai A43.1392 5301628 B26.2460 7053181 TH7.ATER | 84T 3193
* T el Rl i A RN AN R LA Tl oot il el pteliid ohelbled bl RRLL L] LA LR LR R b
100 | 150 | 200 | 250 @ 300 | 350 af0 | SO0 | S50 | GO | 650 700 750 BOO @8O
Minimum: =1.5
Maximum: 2.0 20.0 50.0
Mass Calc. Mass mDa BEM DBE i-FIT Norm  Cenf (%) Formula
405.1845 405.1848 -0.3 =0.7 B.5 989.2 ntfa nfa C21 H2D W2 04 5

S-40
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM | DEE: min = =1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monnisotopic Mass, Even Electron lons
31 formulale) evaluated with 1 results within limits lup to 3 closest results for each mass)

Elements Used:
C:0-22 H: 0100 MN:0-2 O: 04 S 0-1
MA-208 QME DIVISION, CSIFR-IM JAMML DE-Apr-2022
Xevo G2-X5 QTOF YFC2015 12:16:28
060422 05 7 (0.158) 1: TOF MS ES+
4_BBes007
100 4182000
| 4411818
I
% 4
4421845
) 167.0114 2701021 a3g3 y3gp 385 1187 | | 544,179
L vy PRI ST deniea (A ] O O  B47.2702  7yg 334 8082220 4.0 000
[} —_ S S AT e e T — Pyt TP e T S e T

100 150 200 250 00 as0 400 450 500 550 600 650 700 750 oo 850

Mi 1.5

Max 2.0 50.0 50.0

Mass Calc. Mass mba PPM IBE i-FIT Norm Conf (%)
419, 2000 419, 2005 0.5 =1.2 B.5 1107.8 - nfa nia

e gggse @
HH OO Mmoo .
© 0w~ feges el e T

18
51
47
13
—3.91
—3.35

© ]
[+
~

11 10

EXT) SRl
3.08=
3.05- 1 ]
9.00>-

BC{'H}-NMR (101 MHz, DMSO-d) of 3m
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I TR IR I
T T T T T T T T T T T T
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HRMS of 3m
TT—
Elemental Composition Report
; Page 1
Single Mass Analysis .
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off _
Number of isolope peaks used for i-FIT = 3
Maonoisolopic Mass, Even Eleclron lons '
37 fermula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C. 019 H:0-100 N:0-2 0Q:0-5 S;0-1
MA-172 52 QM1 DIVISION, CSIR-IIIM JAMMU
i Xevo G2-XS QTOF YFC20158 16-Feb-2027
160222_08 15 (0.310) Cm (15:16) g
1: TOF MS ES,
100 415,1309 1.52e+005
%

237 05?0393.149_{3
N

3 416.1341
o . 124 5455146.0591 253.0647 / 484.6544 542.1859
o e ot i o o 590,8064 604,1899 785,467 807 2682 340.3840
200 250 300 350 400 450 500 550 600 650 700 = 750 s | meg " ™
' 1.5
2.0 5.0 50,0
Mg Calc., Mass mbe 3 nRE P
193,440 '!; 3{.] .‘:Ir'}“ e S DBE L=F11 Norm Conf(%) Formula
393.1484 0.6 1:8 .5 35.0 n/a n/a C19 125 N2 05 §

TH-NMR (400 MHz, CDCL;) of 3n

S-43



T T T T T T T T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
g8E B A e
o - o - - ol en oloe
BC{IH}-NMR (101 MHz, CDCL;) of 3n
| ERTARRY |1
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

HRMS of 3n
S-44



Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DEE: min = 1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Manoisotopic Mass, Even Electron lons
37 formulale) evaluated with 1 results within limits {up 1o 3 closest results for each mass)
Elements Used:
C:0-21 H:0100 N:02 005 S -1
haA-232 QI DIVISION, CSIR-IIM JARML 23-May-2022
Xewo G2-XS QTOF YFC2015 12:33:14
230522_11 9 (0,208) Cm el 1: TOF MS ES+
1.77e+006
10[)] 421.1763443 1508
141.9576
125.9841
301.1357 3932808 44 1620
113 “13 832.2403
109.8957 3831168 51497 5892201 i
1 i 1 :ll | R 14 e it B15.2784 ii 1o
e by 1 T T e e e b e e e T iz
100 300 350 400 450 50O 850 0D GBSO OO 750 @00 asg
Minimum: =1.5
Maximum: 2.0 50.0 S50.0
Mass Cale. Mass mDa PEM DBE i-FIT Horm Conf (%) Formula
421.1789  421.1797 =0.8 =-1.9 8.5 49,7 nfa nfa C21 H29 N2 05 8
TH-NMR (400 MHz, CDCI;) of 30
o o o~
IRYgEERRE8ERRRRTNRNS t8 B
-oc;a;colasrir:r:r:r-rxl\r\r\hr\rxn}\ﬂ T T ‘
>(o o)
P —
QN7
~
“°N
\
CF3
‘ ' ' : 1 ppm
T T T ! 4 3 2
12 11 10 9 7 5

3C{'H}-NMR (101 MHz, CDCl;) of 30
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HRMS of 30

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM ! DBE: min =-1.5, max = 50.0
Element prediction; Off

Number of isotope peaks used for i-FIT =3

Manaisotopic Mass, Even Electron lons
121 farmula(e) evalusted with 1 results within limits (up to 3 closest results for each mass)

Elements Used:
G019 H: 0100 M:0-2 O 04 F:0-3 504
MA-244 QI DIVISION, CSIR-IM JAMMU 05-AUg-2022
Xevo G2-X5 QTOF YFC2015 14:07:15
050822 04 10 (0.225) 1: TOF M5 ES+
1.36e+007
10 431.1242
4531060
375.0611
54.1080 BA3.2272
‘ 141 9585 276.0841.301.138% 5310494 664.2050 734 201 758,2044 | ee1ims .
T L I i i L B TTTTY ™ T T EEER R B
W 20 | 30 400 w0 | eda | 700 800 300 1000
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Masa mDa PEM COBE i=-FIT Horm Conf %] Formula
431.1242 431.1252 -1.0 =2.3 8.3 T17.0 n/fa n/fa Cl9 Hi2 N2 04 F3 8
'H-NMR (400 MHz, CDCl;) of 3p
WO NOMADOWT™ o [T -
N=H A OO~~~ 0 MmN oo o ™M [Ts]
>(O O - S S S A A R Vs N o -
= —
Q /4
A\ ,N\
S N
A\
CF3

12 1 10 ] 8 7

T05= 4 |
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13C{'H}-NMR (101 MHz, CDCl;) of 3p
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1YF-NMR (377 MHz, CDCL) of 3p
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HRMS of 3p

Elemental Compaosition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM |/ DBE: min = -1.5, max = 50,0
Element prediction: Off
Number of isotope peaks used for I-FIT =3
Manoisotople Mass, Even Electron lons
121 farmulaie) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:019 H:0-100 MN:; 02 O:0-4 S5:01 F:0-3
MaA-241 QM| DIVISION, CSIR-IIM JAMMU 17-Jun-2022
Nevo G2-X5 QTOF YFC2015 13:22:26
1T0EZZ_11 8 (0.172) 1: TOF MS ES+
1.68e+007
100~ 431,1245
b
%
321269
375.0811 331238
1259848 2361185 3011395 i ST9T4T 610.1841  685.4359 758,223 883.2255
o R IS At Rk Ay RAARY MALLY ALY AL ALY LAY b Kb ot Lkl L) L) A L AL LAY LA L) I s Lt s e s s e ol TS
00 150 200 250 300 400 450 500 550 G600 650 YOO TS0 BOO 850 800
Mindimum: =19
Maximum: 2.0 50.0 50.0
Hass Cale. Mass mba PPM DEE i-FIT Horm Conf{%] Formula
431.1245 431.1252 -0.7 =1.6 8.5 863.7 n'a nfa Cl% H22 N2 04 5 F3
TH-NMR (400 MHz, CDCl;) of 3q
orr-E~YnOLOnSTITONOoOOoOCONNOOESTTOMNONMSS OO A ©© w N o)
B R e e e e R R S V- PRV NN -
>(O (0]
= —
Q _N. 7
SN
A\
0]
OCF4
T T T T T T T T T
12 11 10 9 5 4 3 2 1

1.02/

o
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13C{'H}-NMR (101 MHz, CDCL) of 3q
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—11.64
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19F-NMR (377 MHz, CDCls) of 3q
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HRMS of 3q

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3
Monaisatopic Mass, Even Electron lons
145 formulaie) evaluated with 1 results within limits (up to 3 closest resulis for each mass)
Elemants Used:
C:0-19 H:0-100 MN:D2 O:0-5 F:0-3 S04
WA-248 QM1 DIVISION, CSIR-IIM JARML 05-Aug-2022
Xevo G2-XS QTOF YFC2015 14:04:33
0S0822_03 9 (0.208) 1: TOF MS ESe
1.62e+007
wj 4471185
1 4581010
391.0861 70.1043 B15.2173
1419565 1529529 254 0515 L. S47.0844 g4y 405 7472548 mangr3e 9172188
# SARER SR S IEAE RS SAR P " P " g0 700 800 10
Minimum: -1.5
Maximum: 2.0 0.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Horm Conf (%) Formula
447,1195  447,1202 5.7 -1.6 8.5 768.5% mnfa n/a 19 H22 N2z 05 F3 5
1
H-NMR (400 MHz, CDCIl;) of 3r
>(o o 2238838 33 gm 8
@ @~ w0 o P =
o N= NV VY ]
(0]
N N, 7

NC

iy
N
-
sy
iy
o
w0 -
[
~

—
1.00= o
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BC{TH}-NMR (101 MHz, CDCl;) of 3r

——166.15
——153.54
——143.99
——141.75
——133.28
T—132.15
——128.59
_—121.64
" 118.30
118.18
~ 116.94
_—21.01
517.47

HE

77.16

76.84

.26

28
—14.72
—11.74

T T T T T T T
220 200 180 160 140 120 100 80

T
ppm

60 40 20
HRMS of 3r
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT = 3
Maonoisotopic Mass, Even Electron lons
44 formulale) evaluated with 1 results within limits {up to 3 closest results for each mass)
Elements Used:
C:0-19 H:0-100 N:0-3 O:04 S04
MA-238 QI DIVISION, CSIR-IHM JARMMU 01 -Jun-2022
Xeva G2-XS QTOF YFC2015 13:39:48
010622_12 16 {0.327) Crn (16) 1: TOF MS ES+
2.56e+006
10 3881334
141.9574 q1g2 ggag
13.9622 301.1374 332 084, PO
] o M-Eﬁ?ﬂ[ ( 390.1308 457.0577513.1408
— ./,. — Hherprebi “-I . I,,/,,t,',--u----|----|---'|r" B47 4660 750.4158 332.2531590.333%
100 150 200 250 300 350 400 450 600 S50 | 600 | 650 | 700 | Ten | g0 | Bep |
Minimum: =1.5
Maximum: 2.0 50.0 S50.0
Mass Calc, Mass mDa PPM DBE i=-FIT Herm Conf (%) Formula
38B.1334 388.1331 0.3 0.8 0.5 il.3 n/a nfa €19 H22 N3 04 5

TH-NMR (400 MHz, CDCls) of 3s
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisatopic Mass, Even Electron lons
31 formulale) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:
C:0-15 H:0-100 MN:0-2 O:04 801
MA-252 QM DIVISION, CSIR-IIM JAMNL 2B-Sep-2022
Xevo G2-X3 QTOF YFC2015 130307
2B0922_11 9(0.209) 1: TOF M3 ES+
1,30e+007
10 3-21.!_3913
|
%
2291414
43.0732
2271258
125,986,144 $028 01115 | 2932950 4u6.0690 5361858 G10,1847 99%]959685.2042
LAY | T I T T T | P ool FLLIEE] T 1 T T T T T |l Bl A T | T T
100 150 200 250 300 350 400 450 500 550 800 850 700
Minimum: =1.5
Mo imam: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT NWerm Conf{%] Formula
321.0013 321.080%9 0.4 1.2 B.5 1293.8 n/a n/a €15 H1T W2 04 5

TH-NMR (400 MHz, CDCl;) of 3t

1.33
1.32
1.30

—2.62
—2.36

<

S S

BC{'H}-NMR (101 MHz, CDCl;) of 3t

-]
(4]
-
w
[+
-

o

ppm

g

S-54



—~—117.65
77.47

<71<;5
76.84
14.44

—— 167.05
152.4%

——112.95
6
—60.75
14.78

=<
—11.73

220 200 180 160 140 120 100 80 60 40 20 0 pPpm

HRMS of 3t

/

lemental Composition Report Page 1

Q’ngle Mass Analysis
lerance = 50.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off
Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
31 formulafe) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:

C:0-16 H:0-100 N:0-2 O:0-4 S:0-1
MA-EA QMI DIVISION, CSIR-IIIM JAMMU 22-Feb-2023
Xevo G2-XS QTOF YFC2015 11:17:05
220239 8 (0.172) 1: TOF MS ES+
1.36e+007
10 335.1072
Yo
357.0883
691.1868
228.0570 358.0915
. :zs.Fssf Sl Sl L  480.0851 51,1279 6352305 | 693.1872753.1563 8817548
S e S04 LS AARLA AR sy LALE) RARAS AR RAAAS AR KA ML AR UL AT T
100 150 200 250 300 350 400 450 500 I 550 I E(IJO ] 650 ; 700 I 750 800 850
Minimum: =15
Maximum: 2.0 50.0 50.0
Mass Cale. Mass mDa PFM DBE i=FIT Norm Conf (%) Formula
335.1072 335.1066 0.6 1.8 8.5 1115.3 n/a n/a Clé H19 N2 04 §

TH-NMR (400 MHz, CDCl;) of 3u
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Elemental Composition Report

v 4

Single Mass Analysis

Tolerance = 100.0 PPM / DBE:min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
31 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:
C:0-18 H:0-100 N:0-2 0:0-4 S: 01

Page 1

MA-bu QMI DIVISION, CSIR-IIIM JAMMU 23-Feb-2023
Xevo G2-XS QTOF YFC2015 12:20:52
230223_25 3 (0.620) 1: TOF MS ES+
1.42e+007
363.1381 ©
10
e
3851191
2420722 86,1222 747.2487
125.9864 1670128 | _251.0770 ) 488.1157 553 17486211802 8922597 | 749.2491 809.2181
[/ s s naaas Lo aabil LKA RALAY LARMI M LAJ LAARY LALAS LAAAL RAAL) AALAY | ALY LARAD LARL) LARAN LAALS LAALE LLALD LLALY LEALT RASA) ARALT LARAS LASAY LAGE RAME RARAI M ARLY RRRASLLAS miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750
Minimums =-1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf{%) Formula
363.1381 363.1379 0.2 0.6 8.5 997.5 n/a n/a c18 H23 N2 04 §
1
H-NMR (400 MHz, CDCl;) of 3aa
(=) — [oN]
e — oy
N -
TR N R— A O TR
12 1 1 I ‘ ; ' ' ! ' w ;
0 9 8 7 6
5 ) 3 2 ppm

BC{'H}-NMR (101 MHz, CDC]l;) of 3aa
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77.48

_——81.05

77.16
76.84
—z28.28

———13.91
T—13.42

—165
——153.56
130.87
——125.08
——109.80

T T T
T T T ! y 20 0 ppm
: T ‘ : 140 120 100 80 60 40
220 200 180 160
HRMS of 3aa

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPN ¢ DBE: min = -1.5, max = 50 0
Elerment prediction: Off
Number of isotope peaks used for i-FIT = 3
Monaisolapic Mass, Even Electron lans
45 rcrmula{ej evaluated with 1 results within limits {up to 3 closest resulls for each mass)
Elements Usad:
C 025 H: 0200 M- 02 0:08 509
MAA-168 57 QM1 DIVISION, CSIR-IIM JAAMMU M-Feb-2027

Xovo G2-X5 QTOF YFC2015 12:12:49
00222_06 8 (0.172) Cm (&) 1: TOF M3 ESs

L 2 BBe+005
100 511 1881
48D 2057
0
% ITT0B14
:!12.?90?
433 1435
1259885 10 a1 228 san1 358,0714 2131888 574 1567

PR res 2108 pp sy 072 i

BE5D oo 50 B0 a50 900

100 150 200 2560 300 350 400 450 500 &50 600

TH-NMR (400 MHz, CDCl;) of 4a )
S-



2.38

—1.54

§

12 il 10 9 8 7 6 5 4 3 2 1 0 ppm
CEI :
—leiled - ]

BC{'H}-NMR (101 MHz, CDCL;) of 4a

| | |l W Y
T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

HRMS of 4a
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£lemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used fori-FIT=3

Monoisotopic Mass, Even Electron lons

10 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)

Elements Used:

Page 1

C:0-18 H:0-100 N:0-2 0: 0-2
MA-PYZ QMI DIVISION, CSIR-HIM JAMMU 22-Feb-2023
Xevo G2-XS QTOF YFC2015 1:19.38
220240 8 (0.172) 1: TOF MS ES+
1.13e+007
s 289.1760
243,131
%
300.1791
8 1259866 227128 1011411 3937973 4412975 536.1655 6101840 ga4.2021 7582211 B557391.881.7555 ),
T et T T T Trivr A AL ) AR RLARY LLAL) LARA v T S SAARARAIAETaAsyLARANLAR] LARM RARAMARM MMM T
e T 200 | 250 | 300 | 350 = 400 ' 450 oo 700 | 750 800 850
Minimum: =1.5
Maximum? 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

299.1760 299.1760 0.0 0.0 B.5 1219.48

TH-NMR (400 MHz, CDCl;) of 4b

\‘_7

]

]

]
_—6.08
T~56.04

Br

Ccl8 H23 N2 02

—1.54

_-2.42
T~2.38

12 11 10 9 8 7 6

3C{'H}-NMR (101 MHz, CDCl;) of 4b

1 0 ppm
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220 200 180 160 140 120 100 80 60 40 20 0 ppm
HRMS of 4b
i STENE
Page 1
je Mass Analysis
farance = 100.0 PPM ¢ DBE: min = -1 s
fment prediction; Off -5, max = 50.0
number of isotope peaks used for i-F|T = 3
Monoisotopic Mass, Even E!E—c‘trﬂn lons
19 formulale) evaluated with 1 P S e
Elmenin e th results within limits {up to 3 closest results far each mass}
C:0-18 H:0-100 MN:0-2 0:0-2 Br 0.4
MA-Br-PYZ
QM1 DIVISION, CSIR-1IM JAMNML 10-Mar-2023
100323_02 6 {0.138) Xevo G2-XS QTOF YFC2015 123718
1: TOF M5 ES+
1001 - 2. 21e+007
7.0866
321.0230 475.3257
610.1B48
476.32688 684.2039
185.1138 536.1653
758.2229 932-2‘2‘*539.23%212
100 ' 150 200 250 300 350 400 450 500 S50 600 GBSO 700 750  BOO  BSO
Mimndmams: =1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mba FPM DEE i=FIT Norm Conf (%) Formula
377.0866  377.0865 0.1 0.3 8.5 385.7 nfa nfa Cl8 H22 NZ Q2 Br

TH-NMR (400 MHz, CDCL) of 4c
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YF-NMR (377 MHz, CDCl;) of 4c

8
—
T T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
HRMS of 4¢
Elemental Composition Report Page 1
Sirfgle Mass Analysis ; o
Tolerance = 100.0 PPM ; DBE: min =-1.5, max = 50.0
Element prediction: Off ) _
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
19 formulafe) evaluated with 1 results within limits {up to 3 closest results for each mass)
Elements Used:
C:0-18 H:g-100 N:0-2 0:0-2 F:0-1
MA-2F-PYZ QNI DIVISION, CSIR-IIM JAMMU 10-Mar-
¥evo G2-XS QTOF YFC2015 3 h:g.'razao ig
100323_03 8 (0.172) 1: TOF MS ES+
e 2.77e+007
100+
261.1024
%
] 318,1681
6101838
3.0815 6842
% 1250881 s B 3191704 441.2961 475 3945 536.1643 h'm 7582218 §32 2410544 212
100 150 200 250 300 350 = 400 450 @ 500 | 580 | 600 o 7% ado s T
Minimum: -1.5 l
Maximum: 2.0 100.0 50.0
Haf.s Calc. Mass mDa PPM DEE 1=-FIT Horm Conf (%) Formula
317.1664 317.1665 -0.1 -0.3 8.5 1188.3 n/fa n/a Cl8 H22 N2 02 F

TH-NMR (400 MHz, DMSO-dg) of 5a

—3.47

<

2.50
2.50
2.50

S-63



BC{'H}-NMR (101 MHz, DMSO-d;) of 5a

o a -
0 i

—144.4

T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 © -10 ppm

'TH-NMR (400 MHz, DMSO-dg) of 5b
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13C{'H}-NMR (101 MHz, DMSO-d;) of 5b
TV
2(IJD 1é0 1‘60 1“IID 1|20 1(I)D 8I0 GIO 410 2|0 6 | ppm
TH-NMR (400 MHz, DMSO-dy) of 5¢
| [~ =0~~~ 0o o~

—————————— —3.35
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BC{'H}-NMR (101 MHz, DMSO-dg) of 5¢

b
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TH-NMR (400 MHz, DMSO-dg) of 5d
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13C{!H}-NMR (101 MHz, DMSO-d) of 5d
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TH-NMR (400 MHz, DMSO-dg) of Se
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