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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 gel (100-200 and 200-400 mesh) and basic alumina.
NMR spectra for characterization of compounds were recorded on Bruker Advance DPX FT-NMR
400 MHz instrument (*H, 2D, *H-'H-COSY and 'H-3C HMBC, HMQC, and NOESY) at 400
MHz and (**C) at 100 MHz respectively. °F NMR were recorded at 376 MHz. Chemical shifts (5)
are reported in ppm, using the residual solvent peak in CDCl3z (6H = 7.26 and 6C = 77.16 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, g = quartet, m = multiplet.
High-Resolution Mass Spectra (HRMS) were recorded using Waters XEVO-G2-XS-Q-TOF mass

spectrometer.

General Procedure for the synthesis of trifluoromethyl aminated derivatives

(0] CF, o
HN.__O / Au(PPh;)CI CFs

\s/ I\ _
+ 4 + 0 - |/o
ACN, N,, 70 °C NS
12 h \©
1a o 2a 3 4a o

To an oven dried Schlenk tube equipped with a magnetic stir bar, was added quinone 1 (0.32 mmol,

1.0 equiv), amine/sulfoximine 2a (0.32 mmol,1.0 equiv), Togni reagent 3 (0.63 mmol, 2.0 equiv),
Au(PPhz)CI (10 mol%) and sealed with a septum, and degassed by alternating vacuum evacuation
and nitrogen backfill (three times) before acetonitrile (5 mL) was added. The reaction was then

stirred at 70 °C for 12 h. After the reaction was complete, the solvent was removed under reduced
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pressure with rotary evaporator. The crude residue was purified by silica gel column
chromatography to afford pure product.

General Procedure for the synthesis of sulfoximines

O\ /0 HN\\ 7
s U0 o MeOH N SR
A R! (0] o) )J\ |
|// . . HN” "ONH, 25°C,3h F

R? R?
PIDA Ammonium
(2.5 equiv) Carbamate
(2.0 equiv)

The sulfide (1 equiv), phenyliodine(lll)diacetate (PIDA) (2.5 equiv) and ammonium carbamate
(2.0 equiv) were added to a flask containing a stirrer bar. MeOH was added to it and the reaction
was allowed to stir at 25 °C for 3 h. After the indicated reaction time, the solvent was removed
under reduced pressure and purified by column chromatography which afforded the sulfoximine

product.

Optimization of the Reaction Conditions

HN. __O Il Standard Condition
CF;

\S/ I
/ \ »
+ + 0 - |/O
CO -y O CLIk
0O
1a ° 2a 3 4a 0

a) Table S1. Examination of Metal Catalysts other than Gold

S No. Metal Catalyst Solvent Isolated Yield
(%) of 4a
1 - ACN NR
2 Cul ACN 7
3 CuBr ACN 13
4 Cu(MeCN)4PFs ACN 48
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5 Cu(MeCN),BF4 ACN 42
6 Cu(OAc)2 . H20 ACN NR
7 FeCls ACN NR
8 Pd(OAC), ACN 37
9 Au(PPhs)ClI ACN 72
10 Cu(OTH), ACN 39
b) Table S2. Examination of Different Solvents
i HN.__O "% Standard Condition i
CO - O
0
1a o 2a 3 4a 0 \O
S No. Metal Solvent Isolated Yield (%6)
Catalyst of 4a
1 Au(PPh3)Cl THF 36
2 Au(PPh3)ClI DMSO NR
3 Au(PPh3)Cl DMF NR
4 Au(PPh3)CI MeOH trace
5 Au(PPh3)CI t-BuOH trace
6 Au(PPh3)CI EtOH trace
7 Au(PPh3)CI Chlorobenzene NR
8 Au(PPhs)Cl CDCl3 53
9 Au(PPh3)CI Toluene NR
10 Au(PPhs)ClI ACN 72
11 Au(PPhs)Cl DCM 47
12 Au(PPh3)ClI DCE 24
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¢) Table S3: Examination of different reaction temperatures

i HN._.O e iti 1
Sg” I\ Standard Condition CF,
- Ty Uy - U L
O
1a o 2a 3 4a 0
S No. Temperature Isolated
O Yield (%) of 4a
1 RT NR
2 40 NR
3 70 72
4 85 57
d) Table S4: Examination of various trifluoromethylating agents
o 0o
HN‘\S/’O Standard Condition CF,
O‘ + / O + CF;Source > O‘ | o
28<
e
1a o 2a 3 4a 0
S No. CF; Reagents Isolated
Yield (%) of 4a
1 Togni I reagent (1-Trifluoromethyl-3,3-dimethyl-1,2- 72
benziodoxole)
2 Togni II reagent (1-Trifluoromethyl-1,2-beenziodoxol-3- 15
(1H)-on)
3 Umemoto reagent (5- 24
(Trifluoromethyl)dibenzothiophenium
tetrafluoroborate)
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Togni 1 and Sulfoximine Mutual Activation

Figure S1: Chemical Shift in F NMR of Togni I (alone) and Togni I with Sulfoximine

Job’s Plot
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Figure S2: Job’s Plot to determine the binding stoichiometry between Togni I and sulfoximine

XPS Spectra
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Figure S3: XPS spectra of Au(l), Au (III), NQ-1 (reaction aliquot after 3h) and NQ-2 (reaction
aliquot after 6h)
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Physical and Spectroscopic Characterization Data of Compounds:

2-((methyl(oxo)(phenyl)-A%-sulfaneylidene)amino)-3-(trifluoromethyl)naphthalene-1,4-
dione (4a)

The compound 4a was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 2/8), 86.35 mg, 72% yield; yellow solid.

!H NMR (400 MHz, CDClz): 6 8.13 — 8.09 (m, 1H), 8.03 — 7.98 (m, 2H), 7.95 — 7.92 (m, 1H),
7.74 (m, 1H), 7.67 — 7.59 (m, 4H), 3.41 (s, 3H).

F NMR (377 MHz, CDClz): 6 -57.30 (s, 3F).

13C {'H} NMR (151 MHz, CDCls): 5 180.8, 180.3, 150.4, 141.3, 141.2, 135.1, 133.4, 132.9,
132.6,129.7, 129.6, 127.5, 127.0, 126.9, 126.6, 126.3, 126.3, 126.2, 123.9 (q, J = 276.3 Hz), 116.8
(9, J=27.2 Hz), 49.5.

HRMS (ESI) m/z: [M+H]" Calcd. For C1sH13FsNO3S: 380.0568; found: 380.0566.

2-(((3-bromophenyl)(methyl)(oxo0)-A8-sulfaneylidene)amino)-3-
(trifluoromethyl)naphthalene-1,4-dione (4b)
0

CFs
\_O
(LT
N
R e

The compound 4b was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=1/9), 101.45 mg, 70% yield; yellow solid.

IH NMR (400 MHz, CDCls): § 8.16 (t, J = 1.8 Hz, 1H), 8.12 (d, J = 7.7 Hz, 1H), 7.95 (d, J = 7.7
Hz, 1H), 7.92-7.89 (m, 1H), 7.79 — 7.73 (m, 2H), 7.64 (td, J = 7.6, 1.0 Hz, 1H), 7.48 (t, J = 8.0 Hz,
1H), 3.41 (s, 3H).

19F NMR (377 MHz, CDCls): § -57.31 (s, 3F).
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13C {IH} NMR (101 MHz, CDCls): & 180.8, 180.3, 149.8, 143.2, 136.4, 135.3, 133.0, 132.6,
131.2, 129.5, 129.3, 127.03, 126.6, 124.8, 124.5 (q, J = 282.8 Hz), 123.7, 117.2 (q, J = 26.4 Hz),
49.4.

HRMS (ESI) m/z: [M+H]" Calcd. For C1sH1aNO3F3SBr: 459.9830; found: 459.9837.

2-((methyl(oxo)(pyridin-4-yl)-A%-sulfaneylidene)amino)-3-(trifluoromethyl)naphthalene-1,4-

dione (4c¢)
o)
CF,4
\
LT o
N N
o) 7\

The compound 4c was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=2/8), 87.78 mg, 73% vyield; yellow solid.

'H NMR (400 MHz, CDClz3): & 8.71 —8.67 (m, 1H), 8.38 (d, J = 8.0 Hz, 1H), 8.10 (dd, J = 7.8,
0.8 Hz, 1H), 8.06 (td, J = 7.8, 1.7 Hz, 1H), 7.94 (dd, J = 7.7, 0.9 Hz, 1H), 7.75 (td, J = 7.6, 1.3 Hz,
1H), 7.63 (td, J = 7.6, 1.2 Hz, 1H), 7.58 — 7.55 (m, 1H), 3.56 (s, 3H).

BF NMR (377 MHz, CDClz): § -57.01 (s, 3F).

13C {*H} NMR (101 MHz, CDCls): 6 181.2, 180.5, 158.9, 150.0, 138.7, 135.3, 133.1, 132.8,
129.7, 127.2, 127.0, 126.7, 123.4 (d, J = 280.7 Hz), 122.2, 117.1 (q, J = 26.5 Hz), 45.1.

HRMS (ESI) m/z: [M+H]" Calcd. For C17H12N203F3S: 381.0521; found: 381.0524.

2-(((3-chlorophenyl)(methyl)(oxo)-A8-sulfaneylidene)amino)-
3(trifluoromethyl)naphthalene-1,4-dione (4d)
0

CF,4
\_O
(LT
N
E D

The compound 4d was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=1/9), 98.02 mg, 75% vyield; yellow solid.
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IH NMR (400 MHz, CDCls): § 8.12 (d, J = 7.8 Hz, 1H), 8.00 (t, J = 1.9 Hz, 1H), 7.95 (d, J = 7.6
Hz, 1H), 7.88-7.85 (m, 1H), 7.78-7.74 (m, 1H), 7.66 — 7.61 (m, 2H), 7.55 (t, J = 7.9 Hz, 1H), 3.41
(s, 3H).

19F NMR (377 MHz, CDCls): & -57.31 (s, 3F).

13C {IH} NMR (101 MHz, CDCls): & 180.9, 180.4, 149.9, 143.2, 136.1, 135.4, 133.6, 133.2,
132.7, 131.2, 129.6, 127.1, 126.8, 126.6, 124.5, 123.32 (q, J = 276.4 Hz), 117.4 (g, J = 26.4 Hz),
49.51 (s).

HRMS (ESI) m/z: [M+H]" Calcd. For C1sH12NO3F3SCI: 414.0179; found: 414.0176.

2-((dimethyl(oxo)- A%-sulfaneylidene)amino)-3-(trifluoromethyl)naphthalene-1,4-dione (4€)

0
CF,4
\_O
L
N7\
0

The compound 4e was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=3/7), 118.95 mg, 77% yield; yellow solid.

IH NMR (400 MHz, CDCls): 8 8.12 (dd, J = 7.7, 0.9 Hz, 1H), 8.07 (dd, J = 7.7, 0.9 Hz, 1H), 7.78
(td, J=7.6, 1.4 Hz, 1H), 7.69 (td, J = 7.6, 1.3 Hz, 1H), 3.46 (s, 6H).

BF NMR (377 MHz, CDClg): § -57.15 (s, 3F).

13C {{H} NMR (101 MHz, CDCls): & 182.1, 180.5, 150.3, 135.4, 133.1, 132.8, 130.0, 127.0,
126.8, 123.8 (q, J =272.7 Hz), 116.4 (g, J =25.8 Hz), 46.8.

HRMS (ESI) m/z: [M+H]" Calcd. For C13H11NOsFsS: 318.0142; found: 318.0142.

2-((diethyl(oxo)- A8-sulfaneylidene)amino)-3-(trifluoromethyl)naphthalene-1,4-dione (4f)

o)
CF,
LI
N’S\_
(0]

The compound 4f was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=3/7), 81.88 mg, 75% vyield; yellow solid.

'H NMR (400 MHz, CDCls): & 8.14 —8.10 (m, 1H), 8.05 (dd, J = 7.7, 0.8 Hz, 1H), 7.76 (td, J =
7.6, 1.2 Hz, 1H), 7.67 (td, J = 7.6, 1.2 Hz, 1H), 3.51 (q, J = 7.4 Hz, 4H), 1.48 (t, J = 7.4 Hz, 6H).
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BF NMR (377 MHz, CDClg): 6 -57.13 (s, 3F).

13C {IH} NMR (101 MHz, CDCls): & 182.1, 180.4, 151.7, 135.3, 133.0, 132.9, 130.1, 126.9,
126.7,122.3 (q, J = 277.7 Hz), 116.1 (g, J = 26.0 Hz), 50.2, 7.6.

HRMS (ESI) m/z: [M+H]* Calcd. For C1sH1sF3NOsS: 346.0725; found: 346.0723.

2-((methyl(oxo)(p-tolyl)-A8-sulfaneylidene)amino)-3-(trifluoromethyl)naphthalene-1,4-dione
(49)

0
CF,
\_O
(L
N
o)

The compound 4g was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 2/8), 84.56 mg, 68% vyield; yellow solid.

'H NMR (400 MHz, CDCls): 6 8.11 (d, J = 7.7 Hz, 1H), 7.94 (d, J = 7.7 Hz, 1H), 7.87 (d, J = 8.2
Hz, 2H), 7.74 (t, J = 7.4 Hz, 1H), 7.61 (t, J = 7.5 Hz, 1H), 7.39 (d, J = 8.1 Hz, 2H), 3.39 (s, 3H),
2.45 (s, 3H).

F NMR (377 MHz, CDClz): 6 -57.30 (s, 3F).

13C {*H} NMR (101 MHz, CDCls): & 180.9, 180.5, 150.6, 144.5, 138.2, 135.2, 133.0, 132.8,
130.5, 129.8, 127.1, 126.7, 126.5, 122.8 (q, J = 141.4 Hz) 109.5 (q, J = 121.2 Hz), 49.7, 21.7.
HRMS (ESI) m/z: [M+H]* Calcd. For C19H15F3NO3S: 394.0725; found: 394.0722.

2-((ethyl(oxo)(phenyl)- A%-sulfaneylidene)amino)-3-(trifluoromethyl)naphthalene-1,4-dione
(4h)

The compound 4h was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 2/8), 89.50 mg, 72% vyield; yellow solid.
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'H NMR (400 MHz, CDCl3): 6 8.10 (d, J = 7.8 Hz, 1H), 7.96 — 7.85 (m, 3H), 7.75 — 7.69 (m,
1H), 7.68 — 7.53 (m, 4H), 3.43 (dd, J = 7.3, 3.7 Hz, 2H), 1.36 (dd, J = 7.7, 7.0 Hz, 3H).

19F NMR (377 MHz, CDCls): & -57.21 (s, 3F).

13C {{H} NMR (101 MHz, CDCls): 180.7, 180.4, 151.0, 140.6, 139.2, 135.2, 133.4, 133.0, 132.8,
129.8, 127.0 (2C), 126.6, 123.8 (q, J = 277.8 Hz), 117.8 (q, J = 9.1 Hz), 55.8, 7.3.

HRMS (ESI) m/z: [M+H]" Calcd. For C19H15sFsNO3S: 394.0725; found: 394.0728.

2-morpholino-3-(trifluoromethyl)naphthalene-1,4-dione (4i)

0]
Crx
v
(0] 0]

The compound 4i was purified by column chromatography on basic alumina (Eluent:
EtOAc/Hexane = 1/9), 66.92 mg, 68% yield; orange coloured solid; m.p. = 175 - 177 °C.

IH NMR (400 MHz, CDCls): & 8.10 (dd, J = 7.5, 0.9 Hz, 1H), 8.02 — 7.99 (m, 1H), 7.75 (dt, J =
7.6, 3.8 Hz, 1H), 7.70 (dt, J = 7.5, 1.4 Hz, 1H), 3.89 — 3.86 (m, 4H), 3.73 — 3.69 (m, 4H).

F NMR (377 MHz, CDClz): § -56.77 (s, 3F).

3C {1H} NMR (101 MHz, CDCls): & 183.4, 181.0, 151.9, 134.9, 133.4, 132.2, 131.7, 126.9,
126.3, 123.4 (q, J = 274.7 Hz), 111.4 (g, J = 28.5 Hz), 67.5, 54.2 (d, J = 2.3 Hz).

HRMS (ESI) m/z: [M+H]* Calcd. For C1sH13F3NOz: 312.8001; found: 311.8005.

2-(pyrrolidin-1-yl)-3-(trifluoromethyl)naphthalene-1,4-dione (4j)
0

CF;

() ~

o]
The compound 4j was purified by column chromatography on basic alumina (Eluent:
EtOAc/Hexane = 1/9), 59.74 mg, 64% yield; orange coloured solid.
'H NMR (400 MHz, CDCls): 6 8.10 (d, J = 7.7 Hz, 1H), 7.88 (dd, J = 7.6, 0.6 Hz, 1H), 7.72 (td,
J=7.6,1.2Hz, 1H), 7.61 (td, J = 7.6, 1.2 Hz, 1H), 3.82 (d, J = 0.9 Hz, 4H), 1.98 — 1.94 (m, 4H).
19F NMR (377 MHz, CDCls): § -52.73 (s, 3F).

S13



13C {*H} NMR (101 MHz, CDCls): & 184.4, 178.8, 155.2, 134.9, 133.0, 132.4, 131.2, 126.4,
125.7,124.4 (q, J = 272.7 Hz), 102.6 (q, J = 18.5 Hz), 54.6, 25.3.
HRMS (ESI) m/z: [M+H]" Calcd. For C15H13NO2F3: 296.0898; found: 296.0899.

2-amino-3-(trifluoromethyl)naphthalene-1,4-dione (4k)

o)

CF;

LK,

o)
The compound 4k was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=1/9), 59.54 mg, 78% vyield; yellow solid.
IH NMR (400 MHz, CDCls): 8 8.17 (d, J = 7.8 Hz, 1H), 8.09 (d, J = 7.7 Hz, 1H), 7.83 - 7.78 (m,
1H), 7.72 — 7.66 (m, 1H), 6.52 (s, 1H), 6.07 (s, 1H).
F NMR (377 MHz, CDClz): § -55.97 (s, 3F).
13C {*H} NMR (101 MHz, CDCls): 5 180.3, 179.0, 146.0, 136.0, 133.0 (d, J = 13.7 Hz), 129.5,
127.0, 126.8, 125.0 (g, J = 275.7 Hz), 102.6 (q, J = 27.5 Hz).
HRMS (ESI) m/z: [M+H]" Calcd. For C11H7FsNO2: 242.0429; found: 242.0424.

6,7-dimethyl-2-(piperidin-1-yl)-3-(trifluoromethyl)naphthalene-1,4-dione (4l)

o
X,
N
o L_o

The compound 4l was purified by column chromatography on basic alumina (Eluent:
EtOAc/Hexane = 1/9), 58.32 mg, 64% yield; yellow solid.

'H NMR (400 MHz, CDClz): & 7.84 (s, 1H), 7.74 (s, 1H), 3.89 — 3.86 (m, 4H), 3.71 — 3.67 (m,
4H), 2.39 (d, J = 4.6 Hz, 6H).

19F NMR (377 MHz, CDCls): § -56.69 (s, 3F).

13C {!H} NMR (101 MHz, CDCls): & 183.4, 181.5, 151.9, 145.1, 143.1, 130.2, 129.6, 127.9,
127.2,123.5 (g, J = 275.7 Hz), 111.3 (g, J = 28.5 Hz), 67.5, 54.2, 20.5, 20.2.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H17F3NO3: 340.1161; found: 340.1163.
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6,7-dimethyl-2-morpholino-3-(trifluoromethyl)naphthalene-1,4-dione (4m)

0]
CC
N
0

The compound 4m was purified by column chromatography on basic alumina (Eluent:
EtOAc/Hexane = 1/19), 56.16 mg, 62% yield; yellow solid.

IH NMR (400 MHz, CDCls): 5 7.84 (s, 2H), 7.74 (s, 2H), 3.61 (s, 8H), 2.38 (d, J = 4.6 Hz, 15H),
1.77 (d, J = 9.5 Hz, 8H), 1.59 (s, 4H).

19F NMR (377 MHz, CDCls): & -56.61 (s, 3F).

13C {YH} NMR (101 MHz, CDCls): & 183.6, 181.5, 152.8, 144.7, 142.7, 130.4, 129.7, 127.8,
127.1,123.9 (q, J = 275.7 Hz), 113.6 (q, J = 30.3 Hz), 55.2, 27.1, 24.1, 20.4, 20.2.

HRMS (ESI) m/z: [M+H]* Calcd. For C1sH1sNO,F3: 338.1368 found: 338.1370.

6,7-dimethyl-2-(pyrrolidin-1-yl)-3-(trifluoromethyl)naphthalene-1,4-dione (4n)
0

O
0
O]

The compound 4n was purified by column chromatography on basic alumina (Eluent:
EtOAc/Hexane = 1/19), 52.09 mg, 60% yield; yellow solid.

'H NMR (400 MHz, CDClz): *H NMR (400 MHz, CDCls) § 7.84 (s, 1H), 7.64 (s, 1H), 3.82 (s,
4H), 2.37 (d, J = 9.0 Hz, 6H), 1.96 (t, J = 6.5 Hz, 4H).

19F NMR (377 MHz, CDCls): § -52.60 (s, 3F).

13C {*H} NMR (101 MHz, CDCls): & 183.2, 178.1, 154.2, 143.8, 140.8, 129.8 (d, J = 1.2 Hz),
127.8,126.7 (d, J = 3.1 Hz), 126.2, 125.7, 100.8 (q, J = 29.7 Hz), 53.4, 24.1, 19.3, 18.9.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H17F3NO2: 324.1211 found: 324.1207.

2-((methyl(oxo)(phenyl)-A8-sulfaneylidene)amino)-3-(trifluoromethyl)cyclohexa-2,5-diene-
1,4-dione (5a)
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The compound 5a was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 3/17), 118.80 mg, 78% vyield; yellow solid.

'H NMR (400 MHz, CDCI3): § 7.98-7.95 (m, 2H), 7.69 — 7.59 (m, 3H), 6.66 (q, J = 10.1 Hz,
2H), 3.38 (s, 3H).

19F NMR (377 MHz, CDCls): § -51.67 (s, 3F).

13C {{H} NMR (101 MHz, CDCls): & 182.6, 182.2, 148.8, 140.9, 139.3, 133.6, 132.6, 129.9,
126.4, 123.1(q, J = 277.7 Hz), 115.0 (g, J = 27.1 Hz), 49.4.

HRMS (ESI) m/z: [M+H] * Calcd. For C14H11F3sNO3S: 330.0412; found: 330.0410.
2-(((3-chlorophenyl)(methyl)(oxo0)-A8-sulfaneylidene)amino)-3-(trifluoromethyl)cyclohexa-
2,5-diene-1,4-dione (5b)

The compound 5b was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=1/9), 126.04 mg, 75% yield; yellow solid.

IH NMR (400 MHz, CDCls): 6 7.95 (t, J = 1.8 Hz, 1H), 7.82 (d, J = 7.9 Hz, 1H), 7.63 (d, J = 8.7
Hz, 1H), 7.55 (t, J = 7.9 Hz, 1H), 6.71 — 6.64 (m, 2H), 3.38 (s, 3H).

F NMR (377 MHz, CDClz): § -57.63 (s, 3F).

13C {{H} NMR (101 MHz, CDCls): & 182.5, 182.3, 148.2, 142.9, 139.3, 136.2, 133.8, 132.7,
131.2, 126.6, 126.0 (q, J = 275.9 Hz), 124.5, 115.5 (q, J = 30.3 Hz), 49.4.

HRMS (ESI) m/z: [M+H]" Calcd. For C14H10NOsF3CIS: 364.0022; found: 364.0017.

2-(((4-fluorophenyl)(methyl)(oxo)-A8-sulfaneylidene)amino)-3-(trifluoromethyl)cyclohexa-
2,5-diene-1,4-dione (5¢)

S16



The compound 5c¢ was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 3/7), 101.20 mg, 63% yield; yellow solid.
IH NMR (400 MHz, CDCls): 6 8.01 — 7.96 (m, 2H), 7.31 — 7.27 (m, 2H), 6.68 (g, J = 10.1 Hz,
2H), 3.39 (s, 3H).
BF NMR (377 MHz, CDClg):  -57.62 (s, 3F), -103.58 (m, 1F).
13C {*H} NMR (101 MHz, CDCls): 5 182.5, 182.3, 165.7 (d, J = 256.5 Hz), 148.5, 139.3 (d, J =
1.1 Hz), 137.0 (d, J = 3.5 Hz), 132.7, 129.4 (d, J = 9.6 Hz), 123.0 (q, J = 275.7 Hz), 117.3, 117.1,
115.6 (q, J = 27.1 Hz), 49.52.
HRMS (ESI) m/z: [M+H]" Calcd. For C14H10FsNO3S: 348.0318; found: 348.0315.
2-(((2-chlorophenyl)(methyl)(oxo)-A8-sulfaneylidene)amino)-3-(trifluoromethyl)cyclohexa-
2,5-diene-1,4-dione (5d)

0

A\
s?° ¢

NE
c 0

The compound 5d was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane

= 2/8), 100.83 mg, 60% yield; yellow solid.

IH NMR (400 MHz, CDCls): & 8.39 — 8.35 (m, 1H), 7.60 — 7.56 (m, 2H), 7.53 — 7.50 (m, 1H),

6.67 (d, J=10.0 Hz, 1H), 6.59 (d, J = 10.0 Hz, 1H), 3.48 (s, 3H).

BF NMR (377 MHz, CDClz): § -57.28 (s, 3F).

13C {!H} NMR (101 MHz, CDCls): & 182.7, 182.0, 147.7, 139.4, 138.4, 134.4, 132.6, 132.3,

131.3,130.8, 128.0, 122.8 (q, J = 277.7 Hz), 116.4 (q, J = 38.4 Hz), 47.2.
HRMS (ESI) m/z: [M+H]" Calcd. For C1aH10NOsFsSCI: 364.0022; found: 364.0020.

CF;

2-(((3-methoxyphenyl)(methyl)(oxo)-A8-sulfaneylidene)amino)-3-
(trifluoromethyl)cyclohexa-2,5-diene-1,4-dione (5e)
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The compound 5e was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 2/8), 108.03 mg, 65% yield; yellow solid.

'H NMR (400 MHz, CDCl3): 6 7.91 — 7.85 (m, 2H), 7.07 — 7.03 (m, 2H), 6.64 (d, J = 6.2 Hz,
2H), 3.88 (s, 3H), 3.37 (s, 3H).

19F NMR (377 MHz, CDCls): § -57.58 (s, 3F).

13C {{H} NMR (101 MHz, CDCls): & 182.6, 182.3, 163.6, 149.1, 139.2, 132.7, 132.0, 130.4,
128.7,121.5 (q, J = 39.3 Hz), 114.9 (d, J = 12.6 Hz), 55.9, 46.7.

HRMS (ESI) m/z: [M+H]" Calcd. For C1sH13FsNO4S: 360.0517; found: 360.0515.

2-(((4-bromophenyl)(methyl)(oxo)-A8-sulfaneylidene)amino)-3-(trifluoromethyl)cyclohexa-
2,5-diene-1,4-dione (5f)

0
CF,
\_O
287
N z
o

The compound 5f was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=1/9), 135.67 mg, 72% yield; yellow solid.

1H NMR (400 MHz, CDCls): & 7.95 (t, J = 1.8 Hz, 1H), 7.83 (dd, J = 7.8, 1.0 Hz, 1H), 7.65 —
7.61 (m, 1H), 7.55 (t, J = 7.9 Hz, 1H), 6.68 (q, J = 10.1 Hz, 2H), 3.38 (s, 3H).

BF NMR (377 MHz, CDClz): § -57.63 (s, 3F).

13C {*H} NMR (101 MHz, CDCls): & 182.5, 182.3, 148.2, 142.9, 139.4, 136.2, 133.8, 132.7,
131.2, 126.6, 126.0 (q, J = 224.2 Hz), 124.5, 115.5 (q, J = 27.3 Hz), 105.1, 49.4.

HRMS (ESI) m/z: [M+H]* Calcd. For C14H10F3NO3SBr: 407.9517; found: 407.9519.

2-((methyl(oxo)(p-tolyl)-A8-sulfaneylidene)amino)-3-(trifluoromethyl)cyclohexa-2,5-diene-
1,4-dione (5Q)

518



The compound 5g was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=1/9), 114.33 mg, 69% yield; yellow solid.

'H NMR (400 MHz, CDCls): § 7.82 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 8.0 Hz, 2H), 6.63 (g, J =
10.1 Hz, 2H), 3.36 (s, 3H), 2.45 (s, 3H).

F NMR (377 MHz, CDClz): 6 -57.5 8 (s, 3F).

13C {IH} NMR (101 MHz, CDCls): & 182.7, 182.2, 149.0, 144.8, 139.2 (d, J = 1.1 Hz), 137.8,
132.7,130.5, 126.4, 121.3 (q, J = 161.6 Hz), 114.8 (q, J = 27.1 Hz), 49.5, 21.7.

HRMS (ESI) m/z: [M+H]" Calcd. For C1sH13F3NO3S: 344.0568; found: 344.05609.
2-((dimethyl(oxo)-A8-sulfaneylidene)amino)-3-(trifluoromethyl)cyclohexa-2,5-diene-1,4-

dione (5h)
0
CF;
\__O
N//S\
o]

The compound 5h was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 2/8), 82.81 mg, 67% vyield; yellow solid.

1H NMR (400 MHz, CDCls): § 6.64 (q, J = 10.1 Hz, 1H), 3.31 (s, 3H).

BF NMR (377 MHz, CDClg): § -57.53 (s, 3F).

13C {*H} NMR (101 MHz, CDCls): & 183.5, 182.6, 148.7, 139.5, 132.9, 124.3,121.4 (q, J =37.5
Hz), 46.8.

HRMS (ESI) m/z: [M+H]* Calcd. For CoHgoF3N203S: 268.0255; found: 268.0254.

2-morpholino-3-(trifluoromethyl)anthracene-1,4-dione (5i)

0]
998y

¥
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The compound 5i was purified by column chromatography on basic alumina (Eluent:
EtOAc/Hexane = 1/9), 55.53 mg, 64% vyield; orange coloured solid.

'H NMR (400 MHz, CDClzg): & 8.61 (s, 1H), 8.55 (s, 1H), 8.07 — 8.02 (m, 2H), 7.72 — 7.65 (m,
2H), 3.93 - 3.89 (m, 4H), 3.79 — 3.75 (m, 4H).

BF NMR (377 MHz, CDClz): § -56.95 (s, 3F).

13C {*H} NMR (101 MHz, CDCls): & 183.3, 180.9, 153.0, 135.6, 134.7, 130.2, 130.0, 129.7,
129.4,128.3, 128.1, 123.5 (q, J = 274.7 Hz), 113.4 (q, J = 17.4 Hz), 67.5, 54.1.

HRMS (ESI) m/z: [M+H]" Calcd. For C19H1sNO3F3: 362.1004; found: 362.1006.

2-((methyl(oxo)(phenyl)- A8-sulfaneylidene)amino)-3-(trifluoromethyl)anthracene-1,4-dione
(5))

CF3
OO‘

The compound 5j was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 2/8), 59.81 mg, 58% vyield; yellow solid.

!H NMR (400 MHz, CDClzs): & 8.60 (s, 1H), 8.48 (s, 1H), 8.04 — 8.00 (m, 3H), 7.93 (d, J=7.9
Hz, 1H), 7.68-7.60 (m, 5H), 3.43 (s, 3H).

F NMR (377 MHz, CDClg): § -57.35 (s, 3F).

13C {1H} NMR (101 MHz, CDCls): 5 180.6, 180.2, 151.6, 141.6, 135.8, 134.4, 133.4, 130.2 (2C),
130.0 (2C), 129.9, 129.4, 128.8, 128.6, 126.4, 123.6 (q, J = 278.7 Hz), 118.4 (g, J = 26.0 HZz), 49.7.
HRMS (ESI) m/z: [M+H]" Calcd. For C22H15F3NOsS: 430.0725; found: 430.0727.

2-(((4-chlorophenyl)(methyl)(oxo)-28-sulfaneylidene)amino)-3-(trifluoromethyl)anthracene-
1,4-dione (5k)

CF3
OO‘

Cl
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The compound 5k was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 3/17), 58.98 mg, 53% yield; yellow solid.

'H NMR (400 MHz, CDCls): & 8.58 (s, 1H), 8.48 (s, 1H), 8.01 (d, J = 8.1 Hz, 1H), 8.00 — 7.96
(m, 2H), 7.93 (d, J = 8.0 Hz, 1H), 7.68-7.62 (m, 2H), 7.61 — 7.58 (m, 2H), 3.44 (s, 3H).

BF NMR (377 MHz, CDClg): 6 -57.32 (s, 3F).

13C {{H} NMR (101 MHz, CDCls): & 180.6, 180.1, 151.2, 140.1 (d, J = 4.4 Hz), 135.6, 134.4,
130.2 (t, J = 6.5 Hz), 129.4, 128.7, 127.9, 126.2, 123.4 (q, J = 277.7 Hz), 118.7 (q, J = 26.0 Hz),
49.61 (s).

HRMS (ESI) m/z: [M+H]"* Calcd. For C22H14FsNO3SCI: 464.0335; found: 464.0341.

5-methyl-2-((methyl(oxo)(phenyl)-16-sulfaneylidene)amino)-3-(trifluoromethyl)cyclohexa-
2,5-diene-1,4-dione (5I)

The compound 51 was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=1/9), 97.8 mg, 70% yield; yellow solid.

IH NMR (400 MHz, CDCls) & 7.96 — 7.92 (m, 2H), 7.66 — 7.57 (m, 3H), 6.48 (d, J = 1.6 Hz,
1H), 3.35 (s, 3H), 2.05 (d, J = 1.6 Hz, 3H).

BF NMR (377 MHz, CDClz) § -57.50 (s).

13C NMR (101 MHz, CDCls) § 182.9, 182.1, 149.1, 148.7, 141.2, 133.5, 129.8 (d, J = 15.3 Hz),
126.4,121.9, 103.3, 49.4, 16.4.

HRMS (ESI) m/z: [M+H]* Calcd. For C1sH13F3NO3S: 344.0568; found: 344.0552.

5-methoxy-2-((methyl(oxo)(phenyl)-16-sulfaneylidene)amino)-3-(trifluoromethyl)cyclohexa-
2,5-diene-1,4-dione (5m)

| O

¢ CF;
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The compound 5m was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 1/9), 94.5 mg, 73% yield; yellow solid.

IH NMR (400 MHz, CDCls) § 7.96 — 7.92 (m, 2H), 7.64 — 7.56 (m, 3H), 5.81 (s, 1H), 3.72 (s,
3H), 3.35 (s, 3H).

F NMR (377 MHz, CDClz) § -57.05 (s).

13C NMR (101 MHz, CDClz) 6 182.9, 178.0, 155.9, 147.1, 141.2, 133.5, 129.8, 126.4, 122.9 (q,
J=272.7Hz), 114.0 (q, J = 27.1 Hz), 109.2 (d, J = 1.4 Hz), 56.5, 49.4.

HRMS (ESI) m/z: [M+H]" Calcd. For C1sH13F3NO4S: 360.0517; found: 360.0361.

5-(tert-butyl)-2-((methyl(oxo)(phenyl)-16-sulfaneylidene)amino)-3-
(trifluoromethyl)cyclohexa-2,5-diene-1,4-dione (5n)

The compound 5n was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
=1/9), 86.0 mg, 71% yield; yellow solid.

IH NMR (400 MHz, CDCls) & 7.96 — 7.94 (m, 2H), 7.65 — 7.57 (m, 3H), 6.47 (s, 1H), 3.40 (s,
3H), 1.12 (s, 9H).

BF NMR (377 MHz, CDClg) § -57.71 (s).

13C NMR (101 MHz, CDCIs) & 183.2, 182.4, 152.7, 150.5, 141.0, 134.1, 134.5, 129.8, 126.6,
123.0 (g, J =282.8 Hz), 113.4 (g, J = 28.3 Hz), 49.3, 35.1, 28.9.

HRMS (ESI) m/z: [M+H]" Calcd. For C1sH19FsNO3S: 386.1038; found: 386.1023.

5-methoxy-3-morpholino-2-(trifluoromethyl)naphthalene-1,4-dione (8a)

0

90¢
N

o_o L_o

The compound 8a was purified by column chromatography on silica gel (Eluent: EtOAc/Hexane
= 1/9), 39.0 mg, 43% yield; orange coloured solid.
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'H NMR (400 MHz, CDCls): 6 8.15 — 8.09 (m, 3H), 7.92 (d, J = 7.6 Hz, 1H), 7.70 — 7.66 (m,
1H), 7.62 — 7.57 (m, 1H), 3.9 (m, 4H), 3.68 (m, 4H).

19F NMR (377 MHz, CDCls): & -56.38 (s, 3F).

13C {*H} NMR (101 MHz, CDCls): 8 180.6, 180.2, 151.6, 141.6, 135.8, 134.4, 133.4, 130.2 (2C),
130.0 (2C), 129.9, 129.4, 128.8, 128.6, 126.4, 125.0, 122.2, 118.4 (q, J = 26.0 Hz), 49.7.

HRMS (ESI) m/z: [M+H]* Calcd. For C16H15F3NOa4: 342.0953; found: 342.0948.

3,3-dimethyl-1-(trifluoromethyl)-1,3-dihydro-113-benzo[d][1,2]iodaoxole

19F NMR (377 MHz, CDCla): & 39.90 (s, 3F).

Togni-1 + Sulfoximine

H

CF3 N, _o CFs @

i ;|\ _S N N=§
O + @ OI IH |

3 2a Int.1

19F NMR (377 MHz, CDCls): & 39.54 (s, 3F).
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IH and 3C {{H} NMR and HRMS Spectra
'H NMR (400 MHz) of 4a in CDCl,
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F NMR (377 MHz) of 4ain CDCl,

-57.30
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13C {*H} NMR (101 MHz) of 3a in CDCl,
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HRMS of 4a

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
Monoisotopic Mass, Even Electron lons
69 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:01 0:0-3 F:0-3 S:041
MNQ-1-CF3 QMI DIVISION, CSIR-1IIM JAMNMU 11-Jul-2023
Xevo G2-XS QTOF YFC2015 11:58:59
110723_02 11 (0.242) 1: TOF MS ES+
1.28e+007
100— 380.0566
o,
&’__ 402.0381
1 360.0500 781.0879
1 403.0412 782.0908
1 139636441 9557 2320404 3383414 l 536.1653 6101848 680.1901 /001144 k ga8.3ri7
e L L L L B B L L L B L L L L e R e AR ey naa e e e ke sy ol 1AV
100 150 250 350 400 450 500 550 600 650 700 750 800 850 900
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEPM DEE i-FIT Norm Conf (%) Formula
380.05¢€6 380.0568 -0.2 -0.5 11.5 876.5 n/a n/a Cl8 H13 N 03 F3 S
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'H NMR (400 MHz) of 4b in CDCl,
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F NMR (377 MHz) of 4b in CDCl,

-57.31

0 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220
f1 (ppm)

S28



13C {IH} NMR (101 MHz) of 4b in CDCI,
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HRMS of 4b

Elemental Composition Report Page 1
Single Mass Analysis : .
Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off CF3
Number of isotope peaks used for i-FIT = 3 : \S//o
Monoisotopic Mass, Even Electron lons N
132 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) o Br
Elements Used:
C:0-18 H:0-100 N:0-1 0:0-3 F:0-3 S:0-1 Br:0-1
NQS-2-CF3 QMI DIVISION, CSIR-IIIM JAMMU 15-Mar-2023
Xevo G2-XS QTOF YFC2015 13:47:35
150323_34 6 (0.138) Cm (6:8) 1: TOF; glf Eg(;?
9le+
100- 459.9837
1 : 457.9832
4 . N
%] 461.9836
b 7/
] - 483.9632
01. 439.9627
c I‘l'r"lll'lll'llllIllllIIIl|lllllllll']l!'!][lllll1l|Illll[lll|ll||1]||l|lllllll Illllll‘lIlI|Illllll||Ill”'lllllllllllll’l’[lll(Ilrll[llllll(lt[!lll]llllllllllllllllI|l|llllll m/z
500 550 600 650 700 750 800 850 900

100 150 200 250 300 350 400 450

Minimum: -1.5

Maximum: 2,0 100.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

459.9837 459.9830 0.7 1:5 10.5 55:0 n/a n/a Cl18 H14 N 03 F3 S Br
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'H NMR (400 MHz) of 4c in CDCl,
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19F NMR (377 MHz) of 4c in CDCl,
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13C {*H} NMR (101 MHz) of 4c in CDCl,
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HRMS of 4c

Eleq\ental Composition Report

Page 1
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0 0
Element prediction; Off CE
Number of isotope peaks used for i-FIT = 3 \3
: 4 _0O
Monoisotopic Mass, Even Electron lons » N//S/
101 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) N
Elements Used: (e} 72\
C:0-17 H:0-100 N:0-2 0:0-3 F:0-3 S:0-1 _/ 15.Mar-2023
NQS-3-CF3 QMI DIVISION, CSIR-IIIM JAMMU 12:42:42
Xevo G2-XS QTOF YFC2015 1- TOF MS‘ Eé+
150323_09 6 (0.138) s 6.40e+006
100+ 403.0345
] 381.0524
%_
1 338.3424 404.0372
] 1
K 1259866 227.1256  301.1416 I | A19.0085 469 3303 610.1853863. 4550{"3‘5 437: 740.3698 )
e et e un EERREEEANERERERERREEERSERERSNEEEEERE RN llllll‘ll]!lll'lIll[|||l]|l|vl|vvl|||1|‘|l|l T YT
T T L e e T e el | abg 500 . G809 8bD. 700 - 10
Minimum: -1.5
Maximum: 2.0 100.0 50.0
‘Mass ) Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
381.0524  381.0521 0.3 0.8 11.5 1044.7 n/a n/a Cl7 H12 N2 03 F3 S
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IH NMR (400 MH?Z) of 4d in CDCI,
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19F NMR (377 MHz) of 4d in CDCI,
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13C {IH} NMR (101 MH?z) of 4d in CDCl,
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HRMS of 4d

Elemental Composition Report Page 1
0]
Single Mass Analysis CF;
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0 \
il .0
Element prediction: Off .S~
Number of isotope peaks used fori-FIT =4 N
o o of
Monoisotopic Mass, Even Electron lons
133 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-18 H: 0100 N:0-1 0O:0-3 F:0-3 S:0-1 CI: 041
280623_03 9 (0.208)
1: TOF MS ES+
1.49e+005

1 414.0176 760.2199 8256961

4 125.9900 190.0100 301.1431 394.0136. 435.9998 536.1724  610.1824663 4590685 2078 i ) 871 %ﬁﬂf

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

Minimum: -1.5
Maximum: 5.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
414.0176 414.0179 -0.3 -0.7 11.5 117.9 n/a n/a Cl8 H12 W 03 F3 5 C1
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'H NMR (400 MHz) of 4e in CDCl,
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BFNMR (377 MHz) of 4e in CDCl,
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13C {IH} NMR (101 MH?z) of 4e in CDCl,
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HRMS of 4e

Elemental Composition Report Page 1
Sjy@e Mass Analysis 5
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0 :
Element prediction: Off CF3
Number of isotope peaks used for i-FIT = 3 O‘ \ _O
=S

Monoisotopic Mass, Even Electron lons N, ZN
65 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) o)
Elements Used:
C:0-13 H:0-100 N:0-1 0:0-3 S:0-1 F:0-3
NQS-6-CF3 QMI DIVISION, CSIR-1IIM JAMMU 15'“13(;2;%3

ket Xevo G2-XS QTOF YFC2015 1: TOF MS ES+
150323_32 6 (0.138) " 1.28e+007
100~ 318.0412

] 340.0229

%_
] : 304.0197
202. 232.0405 341.0260 4 42685.4362
b = . 4412978 5361655 oo o0A | 7504068 8557399 _ .
Tt I“IllllIIIIlllllllllllllll’lllllllllllIIllIlllll‘lIlIll[l"lllIIllllll'llll|Illl|llllI'llI‘Illllllllll"‘]""l”"
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

Minimum: =1.5 :
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mbDa PPM DBE 1<FIT Norm Conf (%) Formula
318.0412 318.0412 0.0 0.0 7.5 1113:3 = ri/fa n/a Cl13 H11 N 03 S F3
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'H NMR (400 MHz) of 4f in CDCl,
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BF NMR (377 MHz) of 4f in CDCl,
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13C {IH} NMR (101 MHz) of 4f in CDCl,
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HRMS of 4f

. Page 1
Elemental Composition Report g
single Mass Analysis 0
Tolerance = 100.0 PPM ./ DBE: min = -1.5, max = 50.0
Element prediction: Off CFs
Number of isotope peaks used for i-FIT = 3 O‘ \ _O
287
Monoisotopic Mass, Even Electron lons N™ \__
65 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) o
Elements Used:
C:0-15 H:0-100 N:0-1 0O:0-3 F:0-3 S:0-1 :
NQS-7-CF3 QMI DIVISION, CSIR-lIIM JAMMU a7
Xevo G2-XS QTOF YFC2015 {: TOF MS ES+
150323_08 6 (0.138) T 26e+006
100- 161.0841
- 191.0946
i 3460723 381.0518
% 03.0340
] 193.0917 908814 416.0753
: 301.1411 436.0833
oL 1139600 ONLY | | 2320400 1 H [ oy ATE g SO OB BRI
rimlvllllvllllllllll lllllllllll’l]lllllllllll[!! BB E RS R llTl||||l|llll|lvlllllll|lxvl|l|ll|ll!l‘llll|llll.vlll Iane s RRREE RERE]
100 150 200 250 300 ' 350 400 ~ 450 500 550 600 650 700
- Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
346.0723  346.0725 =032 - =036 ~ %5 1166.6 n/a n/a Cl5 H15 N 03 F3 S
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IH NMR (400 MHz) of 4g in CDCI,
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19F NMR (377 MHz) of 4g in CDClI,
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13C {IH} NMR (101 MH?z) of 4g in CDClI,
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HRMS of 4g

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0 CF3
Element prediction: Off \ _O
Number of isotope peaks used fori-FIT = 4

Monoisotopic Mass, Even Electron lons (o)
69 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-19 H:0-100 N:0-1 0O:0-3 F:0-3 S:0-1

280623_05 17 (0.363)

1: TOF MS ES+

2.66e+005
212.0749 394.0722
170.0644 -
19 141.9612 3740674 416.0545  900.5059 627.1241 7443420 8001250 8936771
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

Minimum: -1.5

Maximum: 5.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

394.0722  394.0725 -0.3 -0.8 11.5 107.5 n/a n/a C19 H15 N 03 F3 S
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IH NMR (400 MHz) of 4h in CDCl,
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19F NMR (377 MHz) of 4h in CDCI,
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13C {IH} NMR (101 MH?z) of 4h in CDCI,
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HRMS of 4h

Elemental Composition Report Page 1
Single Mass Analysis 0
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0 CF;
Element prediction: Off ~—\_0o
Number of isotope peaks used fori-FIT = 3 N,/S//
Monoisotopic Mass, Even Electron lons 0
69 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-19 H:0-100 N:0-1 0:0-3 S:0-1 F:0-3
NQS-10-CF3 QMI DIVISION, CSIR-1IIM JAMMU 28-Mar-2023
Xevo G2-XS QTOF YFC2015 12:40°06
280323_13 6 (0.138) 1- TOF MS ES+
2.49e+006
100~ 394.0728
i 416.0547
] 301.1417
%_
E 311.9500
] 173.1073 374.0667 4412984 503 4076
1113.9643.170.0635_| 2271257 oy 442_3019( 610.18530031919.685.4369 809.1210 8502540
Ot e e e A e e e e e e e e e e e e miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PPM CBE i-FIT Norm Conf (%) Formula
394.0728  394.0725 0.3 0.8 11.5 894.9 n/a n/a €19 H15 W 03 S F3
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'H NMR (400 MHZz) of 4i in CDCl,
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19F NMR (377 MHz) of 4i in CDClI,
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13C {IH} NMR (101 MH?Z) of 4i in CDCI,
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HRMS of 4i

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =100.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off CF3
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons N/\
33 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) o) K/O
Elements Used:

C:0-15 H:0-100 N:0-1 0:0-3 F:0-3

NQA-1-CF3 QMI DIVISION, CSIR-IIM JAMMU 28-Mar-2023
Xevo G2-X8 QTOF YFC2015 12:32:14
280323_10 6 (0.138) 1: TOF MS ES+
3.28e+006
100— 312.0846
] 251.0180
%_
] 313.0876
186.0582 413.2660 663.4542
141.95I86 o I . L ‘441.29?7 536.:]659 610_]844 685 4360 764 5734 851_2417881.7589
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T A T T T T T T e e MZ

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

Minimum: -1.5

Maximum: 2.0 100.0 50.0

Mass Calc. Mass mDa BPEM DBE i-FIT Horm Conf (%) Formula
312.0846 312.0848 -0.2 -0.6 8.5 1004.4 n/a n/a Cl5 H13 N 03 F3
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IH NMR (400 MHz) of 4j in CDCl,
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19F NMR (377 MHz) of 4j in CDCI,
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13C {IH} NMR (101 MHz) of 4j in CDCI,
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HRMS of 4

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 fori-FIT =3

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

C:0-15 H:0-100 N:0-1 0:0-2 F:0-3

MNQA-PYRRP-CF3 QMI DIVISION, CSIR-IM JAMMU
Xevo G2-X5 QTOF YFC2015

120723_05 10 (0.225)

100— 296.0899

%

318.0716

276.0834

113.9643 141 9591

334.0551
393-2980 141 2081

621.1477.643.1295 684.2041
ol L &

Page 1

CF3

12-Jul-2023
11:54:48

1: TOF MS ES+
1.59e+006

758.2225  832.2410

v,

llIIIIIIIIIIllli”ll=II!III.Ihlll:lllIIIIIILIIIIIIIIIIIII

100 150 200 250

Minimum:

Maximum: 2.0

Mass

296.08%%

Calc. Mass mDa

296.08%98

300

0.1 0.3

||'||l|||lu||'||||||||||||||||||||||||||uu|u|||||‘u|||||||||||||u|u|||||||||||||||||||u|||||||||||||||||||u|u|||u- m/z

350 400 450 500

Norm
n/a
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'H NMR (400 MHz) of 4k in CDCl,
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19F NMR (377 MHz) of 4k in CDCl,
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13C {IH} NMR (101 MH?z) of 4k in CDCI,
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HRMS of 4k

i e1
E:?ental Composition Report Pag
Sthgle Mass Analysis
Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0 o
Element prediction: Off
Number of isotope peaks used for i-FIT = 3 . CF3
Monoisotopic Mass, Even Electron lons O‘
25 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) NH,
Elements Used: 0
C:0-11 H:0-100 N:0-1 0:0-2 F:0-3 2023
NQ-NH2-CF3 QMI DIVISION, CSIR-IIIM JAMMU 15""1'3% dd
Xevo G2-XS QTOF YFC2015 : Eé 7o
150323_06 7 (0.155) 1: TOE ';"236 e
100- 325.1436
] 2420424
%_
] 156.0477 222.0361
] 194.0412 TlgeIn [} g T o 663.4539 685.4361
% 1259865 | ' 441.2973 469.3290 5361595510, 1542 2 4130758.2278
P . m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750
Minimum: ~1..5
Maximum: 2.0 1000 '1:50:0
‘Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula .
242.0424  242.0429 =0:5%5.=2.1 . .-7.5 1391.6 n/a n/a Cll H7 N 02 F3
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'H NMR (400 MHz) of 4l in CDCl,
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19F NMR (377 MHz) of 4l in CDClI,
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13C {IH} NMR (101 MH?Z) of 4l in CDCI,
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HRMS of 4l

Elemental Composition Report

Single Mass Analysis

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

Number of isotope peaks used fori-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

C:0-17 H:0-100 N:0-1 0O:0-3 F:0-3

NQDMA-1-CF3 QMI DIVISION, CSIR-1IIM JAMMU
Xevo G2-XS QTOF YFC2015

060423_11 8 (0.172)

100— 340.1163
%-]
1 320.1099
] 141.9595 182.9855 341.1196
] m3ee 393.2978 536.1658
O—- 441.2970 ]
100 150 200 250 300 350 400 450 500 550
Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf (%)
340.1163 340.1161 0.2 0.6 8.5 838.3 n/a n/a

S70
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'H NMR (400 MHz) of 4m in CDCl,
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19F NMR (377 MHz) of 4m in CDCI,
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13C {IH} NMR (101 MHz) of 4m in CDClI,
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HRMS of 4m

Elemental Composition Report Page 1
Single Mass Analysis o
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off CF;
Number of isotope peaks used for i-FIT = 3 O‘
Monoisotopic Mass, Even Electron lons N
25 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) o)
Elements Used:
C:0-18 H:0-100 N:0-1 O:0-2 F:0-3
DM-NQ-1 QMI DIVISION, CSIR-IIIM JAMMU 11-Jul-2023
Xevo G2-XS QTOF YFC2015 12:01:34
110723_03 9 (0.208) 1: TOF MS ES+
1.39e+007
100—- 338.1370
%o
: 318.1302 360.1183
1 13,9637 182.9853 298.1241 376.0996 441 2076 610.1849 697.2477 778 4262 832.2432
i 141.9588 i i ) ) 638.2700 y i 805.0244 i
L e L L B S B B R R R R RS R R R ey na eyl 114
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
338.1370 338.1368 0.2 0.6 8.5 938.0 n/a n/a Cl8 H19 N 02 F3
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'H NMR (400 MH2z) of 4n in CDCl,
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19F NMR (377 MHz) of 4n in CDCI,
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13C {*H} NMR (101 MHz) of 4n in CDCl,
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HRMS of 4n

Elemental Composition Report Page 1
: 3 0]
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0 CF3
Element prediction: Off
Number of isotope peaks used for i-FIT = 3 NQ
Monoisotopic Mass, Even Electron lons (@)
25 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-17 H:0-100 N:0-1 O:0-2 F:0-3
DM-NQ-2 QMI DIVISION, CSIR-IIIM JAMMU 10-Jul-2023
Xevo G2-XS QTOF YFC2015 12:58:16
100723_14 4 (0.104) 1: TOF MS ES+
1.18e+006
100+ 324.1207
% 346.1026
] I 669.2170
] 113.9633 141.9583 227.1251 393.2974 :
1 R o T T a41.2077 4093206 9361652 g7 5051 | 685 1971 764.4120
O L L B R AR R AR s n R R aaay na ey a4
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: =15
Maximum: 240 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
324.1207 324.1211 -0.4 =1..2 8.5 927.8 n/a n/a Cl7 H17 N 02 F3
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'H NMR (400 MHz) of 5a in CDCl,
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19F NMR (377 MHz) of 5a in CDCl,
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13C {*H} NMR (101 MHz) of 5a in CDCl,
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HRMS of 5a

Elemental Composition Report

Single Mass Analysis

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

Number of isotope peaks used fori-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

C:0-14 H:0-100 N:0-1 0O:0-3 F:0-3 S:0-1

BQS-1-CF3 QMI DIVISION, CSIR-1IIM JAMMU
Xevo G2-XS QTOF YFC2015

280323_09 7 (0.155)

330.0410

310.0346
1 352.0229

1 113.0640141.0367 2271253 265,|U'61Fr I 432.0849  504.0340
!

Page 1

28-Mar-2023
12:29:40

1: TOF MS ES+
5.49e+006

663.4541.685.4360

687 4421 758.2225  832.2421

100 150 200 250 300 350 400 450 500 550

Minimum: -1.5
Maximum: 2.0 100.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%)
330.0410 330.0412 -0.2 -0.6 8.5 807.8 n/a n/a

S82
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IH NMR (400 MHz) of 5b in CDCl,
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13C {*H} NMR (101 MH2z) of 5b in CDCl,
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HRMS of 5b

Elemental Composition Report Page 1

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

O
Monoisotopic Mass, Even Electron lons CF
129 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) 3
Elements Used: \ .0
C:0-14 H:0-100 N:0-1 0:0-3 F:0-3 S:0-1 CI:0-1 N//S
BQS-3-CF3 QMI DIVISION, CSIR-IIIM JAMMU 28-Mar-2023
Xevo G2-XS QTOF YFC2015 (0] Cl 12:34:48
280323 116 (0.138) 1: TOF MS ES+
4.50e+006
100- 364.0017
g 366.0038
%
] 174.9976 356.0153 455_044;:,66 -
1 . 537.9947 726.9911 748 9760 818.0259
j 113-9638 141'9585 L L 257-9960\ I ]LII |.I.I L IL h‘l all L L 6634542 n ) 87?701?5
G llIIIIII\IIIIIIllII|llIIllll\lllllllllllllllllllllIIIlIIIIlII lllllllllllllllllllllllIllllllllllll‘Illl|Illl|IllllIIII|IIII|IllI|lllI|IIII|lIII|lllllllllllllllllllllllll mJ{Z

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

Minimums: -1.5

Maximum: 2.0 100.0 50.0

Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf (%) Formula

364.0017 3e4.0022 -0.5 -1.4 8.5 916.9 n/a n/a Cl4 HIO N 03 F3 s C1
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'H NMR (400 MHz) of 5¢c in CDCl,
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19F NMR (377 MHz) of 5¢ in CDCI,
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13C {tH} NMR (101 MHz) of 5¢ in CDCI
3
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HRMS of 5b

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0 O
Element prediction: Off CF;
Number of isotope peaks used for i-FIT = 3 \ _0
/S/
Monoisotopic Mass, Even Electron lons N~
81 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) o)

Elements Used:
C:0-14 H:0-100 N:0-1 0O:0-3 F:0-4 S:0-1

BQS-4-CF3 QMI DIVISION, CSIR-I1IM JAMMU F 15'“"%('5)23?33
Xevo G2-XS QTOF YFC2015 . ;A T
150323_35 6 (0.138) (TPRB e
100 348.0315
]
% 161.0840
1 56,0273 1539810 328.0253 1349 0345 587.0344809.0165  ar 4260
] 159.0273 sotta0e. ([ |, 4500756 567.028] | |es7.4426 8235312 85573332
0 1Xll]’l’[]'l’ill’l]l‘l’lrIlIIIIIITTIIIll'IIll‘lllllllll‘lllrlllll'llll T nn|uu|||r||n|||||||(u|||vv|||||ulnn[nlllrlrl[xlulnnluuluu[nurlnulunllul|n
100 = 150 = 200 & 250 & 300 = 350 @ 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
348.0315  348.0318 0.3 . =0.,9508.5 1058.5 n/a  n/a Cl4 H10 N 03 F4 S
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IH NMR (400 MHz) of 5d in CDCl,
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19F NMR (377 MHz) of 5d in CDCl,

-57.28

T T T T T T T T T T T T T
20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 f—(100)»110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220
1 (ppm

S91



13C {*H} NMR (101 MHz) of 5d in CDCl,
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HRMS of 5d

Elemental Composition Report Page 1
E : O
Single Mass Analysis F
Tolerance =100.0 PPM / DBE: min =-1.5, max =50.0 CF3
Element prediction: Off e
Number of isotope peaks used for i-FIT = 3 N//S Cl
Monoisotopic Mass, Even Electron lons (e}
129 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-14 H:0-100 N:0-1 0O:0-3 F:0-3 S:0-1 CI:041
BQS-5-CF3 QMI DIVISION, CSIR-1IIM JAMMU 05-Jul-2023
Xevo G2-XS QTOF YFC2015 141811
050723_04 15 (0.310) Cm (15:16) 1: TOF MS ES+
3.32e+006
100- 364.0020
% 365.9999
4 343.9980 385.9839
T 141.9593 175.0078
p 2271234 387.9890 610.1805
o L)y . A b % 04412649 5529644 101 684.2153 7582216 832 2422 853.840:
e e e et e et e e e S e e e e b e e e iz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Cont (%) Formula
364.0020 364.0022 -0.2 -0.5 8.5 30.6 n/a n/a Ccl4d HIO W 03 F3 S C1L
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IH NMR (400 MHz) of 5¢ in CDCl,
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19F NMR (377 MHz) of 5¢ in CDClI,

-57.58
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13C {*H} NMR (101 MH2z) of 5e in CDCl,

gR g = 8 8388 8% 33
oo ™M (= o o N O — wn <
% 2 % S 22338 8% =X
v NPV

" 1' L , lmn.i

i
0
CFs
\_O

200 190 180 170 160 150 140 130 120 110 _ 100
f1 (ppm)

S96



HRMS of 5e

Elemental Composition Report Page 1
Single Mass Analysis o
Tolerance =100.0 PPM / DBE: min = -1.5, max = 50.0 CF;
Element prediction: Off \ _O
Number of isotope peaks used fori-FIT = 3 N//S//
Monoisotopic Mass, Even Electron lons 0 /
81 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) 0o
Elements Used:
C:0-15 H:0-100 N:0-1 0O:04 F:0-3 S:0-1
BQ-OMe QMI DIVISION, CSIR-IIIM JAMMU 05-Jul-2023
Xevo G2-XS QTOF YFC2015 14:23:20
050723 _06 7 (0.155) 1: TOF MS ES+
1.50e+007
100— 360.0515
% 171.0472 3820329
] 340.0448
1 156.0466
1 | |268'?247 | 440.0443 535.0576 663.4538.685.4360 741.0776 773-1033 5, 55,
e e e e e e e e e e e e e e e e e e e e e e e iz
| | I | I [ | 1 1 I | | | | | 1 I I I | | | 1 1 I | I | | | 1 I I |
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PEM DBE 1-FIT Norm Conf (%) Formula
360.0515 360.0517 -0.2 -0.6 8.5 1038.0 n/a n/a Cl5 H13 N C4 F3 S
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'H NMR (400 MHz) of 5f in CDCl,
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BF NMR (377 MHz) of 5f in CDCl,
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13C {tH} NMR (101 MHz) of 5f in CDClI,
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HRMS of 5f

Elemental Composition Report Page 1
Single Mass Analysis 0o

Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0 CFs

Element prediction: Off \ _o

Number of isotope peaks used for i-FIT =4 N//S//

Monoisotopic Mass, Even Electron lons o)

129 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-14 H:0-100 N:0-1 0:0-3 F:0-3 S:0-1 Br:0-1 Br

280623_04 10 (0.225)

1: TOF MS ES+

5.056+004
407.9519 409 9499

1% 3800472 30329823042063308.0000 4019684 4032914 | 4109514 414 9568 419.3061 4219820 4250719
T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T | T T T T | T T LI I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I
3900 3925 3950 3975 4000 4025 4050 4075 4100 4125 4150 4175 4200 4225 4250

Minimum: -1.5

Maximum: 5.0 50.0 50.0

Mass Calc. Mass mDa PEM DBE i-FIT Worm Conf (%) Formula

407.9519  407.9517 0.2 0.5 8.5  76.9 n/a  n/a cl4 HIO N O3 F3 S Br
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'H NMR (400 MHz) of 5g in CDCl,
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19F NMR (377 MHz) of 5g in CDCl,

-57.58
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13C {tH} NMR (101 MH?z) of 5g in CDClI,
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HRMS of 5¢g

Elemental Composition Report

Single Mass Analysis

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

Number of isotope peaks used fori-FIT =3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

C:0-15 H:0-100 N:0-1 O:0-3 F:0-3 S:0-1

BQ-4Me QMI DIVISION, CSIR-1IIM JAMMU
Xevo G2-XS QTOF YFC2015

050723_03 4 (0.104)

344.0569

) 324.0497
b 366.0380

301.1407 511 0966

{ 1139633 4550520 o2

367.0416

Page 1

05-Jul-2023
14:15:28

1. TOF MS ES+
3.77e+006

685.0900.709.0876 787.1932 8091755

O=rrrr e e T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e M2

150 200 250 300 350 400 450 500 550

Minimum: -1.5

Maximum: 2.0 100.0 50.0

Mass Calc. Mass mDa PEM DEE 1-FIT Norm Conf (%)
344.0569 344 .0568 0.1 0.3 8.5 926.2 n/a n/a

S105
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IH NMR (400 MHz) of 5h in CDCI,
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F NMR (377 MHz) of 5h in CDCl,

-57.53

o)

CF,

o)
_S
N™\
o)

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
20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220

f1 (ppm)

S107



13C {IH} NMR (101 MH?z) of 5h in CDCl,
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HRMS of 5h

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off CF,
Number of isotope peaks used for i-FIT = 3
\S//o
Monoisotopic Mass, Even Electron lons N~ \
75 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-11 H:0-100 N:01 0:0-3 F:0-3 S:041
BQS-9-CF3 QMI DIVISION, CSIR-IIM JAMMU 10-Jul-2023
Xevo G2-XS QTOF YFC2015 12:32:18
100723_04 9 (0.208) Cm (9:11) 1- TOF MS ES+
3.86e+006
100 268.0254
o
. 248.0189
] 3011368 3383263 3932844 610.1837
1 125.9846141.9602182 9885 2271237 441.2708 536.1633557.0807 | 612.1815 684.2069
0 Y TR S T T N — I I [N
AR o L B e o Lo o B o B o R a L e e L s
100 150 200 250 300 350 400 450 600 650 700
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DEE i-FIT Norm Conf (%)
268.0254  268.0255 -0.1 -0.4 4.5 54.7 n/a n/a C9 HY N 03 F3 S
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IH NMR (400 MHz) of 5i in CDClI,
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F NMR (377 MHz) of 5i in CDCl,

-56.95
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13C {tH} NMR (101 MH?Z) of 5i in CDClI,
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HRMS of 5i

Elemental Composition Report (@) Page 1
CF;
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction; Off N/\
Number of isotope peaks used fori-FIT = 4 o) K/o
Monoisotopic Mass, Even Electron lons
37 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-19 H:0-100 N:0-1 0:0-3 F:0-3
280623 _02 9 (0.208)
1: TOF MS ES+
1.78e+005
362 1006
14 125 9875 227.1282 3420956, 430.0883 455 o730 27 1421 610 1814663 4700 S8 1940 7547048 o4 o743

miz

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

Minimum: -1.5

Maximum: 5.0 50.0 50.0

Mass Calc. Mass mDa BPPM DBE i-FIT Norm Conf (%) Formula
362.1006 362.1004 0.2 0.6 11.5 87.7 n/a n/a Cl9 H15 N 03 F3
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IH NMR (400 MHz) of 5 in CDCI,
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19F NMR (377 MHz) of 5 in CDCl,

-57.35
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13C {tH} NMR (101 MHz) of 5j in CDClI,
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HRMS of 5j

Elemental Composition Report Page 1
Single Mass Analysis CF
Tolerance =100.0 PPM / DBE: min =-1.5, max = 50.0 3
Element prediction: Off -0
Number of isotope peaks used for i-FIT = 3 /S
Monoisotopic Mass, Even Electron lons
69 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-22 H:0-100 N:0-1 0O:0-3 F:0-3 S:01
AQS-CF3 QmMI DIVISION, CSIR-IIM JAMMU 05-Jul-2023
Xevo G2-XS QTOF YFC2015 142046
050723 _056 (0.138) 1. TOF MS ES+
2 59e+007
100~ 156.0542
p 362.0856 4300727
%
4 144 9818
1 363.0872 1431.0744
1 POr-0900 258 9055 583.0066 651.0847
474 0966 : -
Oty ...|....|....|.\..|....|....|.\..|....|....|....|....|....|....|.\..|....|....|.\..|....|....|....|....|....|....‘....|....|....‘....|....|....|....| m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Minimums: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
430.0727 430.0725 0.2 0.5 14.5 891.7 n/a n/a C22 H15 W 03 F3 s
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'H NMR (400 MHz) of 5k in CDCl,
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19F NMR (377 MHz) of 5k in CDCl,
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13C {IH} NMR (101 MH?z) of 5k in CDCl,
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HRMS of 5k

Elemental Composition Report CF3 Page 1

Single Mass Analysis OO‘ ,S/

Tolerance =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 Cl

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

Elements Used:

C:0-22 H:0-45 N:0-1 0O:0-3 F:0-3 S:0-1 CI0-1

AQS-2-CF3 QMI DIVISION, CSIR-IlIM JAMMU 10-Jul-2023
Xevo G2-XS QTOF YFC2015 12:26:54

100723_02 8 (0.172) 1: TOF MS ES+

1.47e+007
100— 464.0341
0] 466.0303
. 486.0146
d S 444 0263
5 113.963041 9580 213.0381 <1 ®338 3409 VL 88018 40 1841 7155186 7841077 8563934 933 0674
T T T T T T TR T e e T e T e e e e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

Minimum: -1.5

Maximum: 240 50.0 50.0

Mass Calc. Mass mDa PPM DBE 1=FIT Norm Conf (%) Formula

464.0341  464.0335 0.6 1.3 14.5 844.4 n/a n/a C22 H14 N 03 F3 s Cl
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IH NMR (400 MHZ) of 51 in CDCI,
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19F NMR (377 MHz) of 5 in CDClI,
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13C {H} NMR (101 MHz) of 51 in CDCl,
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HRMS of 5l

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0 CF3
Element prediction: Off _0
Number of isotope peaks used for i-FIT = 3 .87
N/
Monoisotopic Mass, Even Electron lons
65 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-100 N:0-1 0:0-3 S:0-1 F:0-3
Me-BQ QMI DIVISION, CSIR-IIIM JAMMU 08-Aug-2023
Xevo G2-XS QTOF YFC2015 11:30:1
080823_04 4 (0.104) 1: TOF MS ES+
2 88e+003
100 344.0552
%]
] 0881 552.3251 645.0427 693.524
T P [ T P T T T [ T T T T T T T I T T T R e T T P O R A e e U2
340 360 380 400 420 440 460 480 500 520 540 640 G660 680
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM LBE i-FIT HNorm Conf (%)
344.0552 344.0568 -1.6 -4.7 8.5 26.2 n/a n/a Cl5 H13 N 03 § F3
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'H NMR (400 MHz) of 5m in CDCl,
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F NMR (377 MHz) of 5m in CDCl,
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13C {tH} NMR (101 MHz) of 5m in CDClI,
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HRMS of 5m

Elemental Composition Report Page 1
| (0]
Single Mass Analysis 0 CF
Tolerance =50.0 PPM / DBE: min =-1.5 max = 50.0 3
Element prediction: Off -0
Number of isotope peaks used for i-FIT = 3 N//S
Monocisotopic Mass, Even Electron lons O
81 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-100 N:0-1 0:04 F:0-3 S:0-1
OMe-BQ QMI DIVISION, CSIR-IIIM JAMMU 09-Aug-2023
Xevo G2-XS QTOF YFC2015 16:55:49
080823_02 6 (0.138) 1: TOF MS ES+
4.40e+006
10 382.0172
360.0361
382.2701
[382.5220 741.0488
742.0503
383.2685 573.0126
685.4092
72.0196 2021698 507 2501 743 4019 932.0438 1044.4396 1105.9886 1207.8064 1298_8212“,1
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf (%) Formula
360.0361  360.0517 -15.6 -43.3 8.5 326.1 n/a n/a Cl5 H13 N 04 F3 S
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'H NMR (400 MHz) of 5n in CDCl,
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19F NMR (377 MHz) of 5n in CDCl,
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13C {*H} NMR (101 MHz) of 5n in CDCl,
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HRMS of 5n

Elemental Composition Report o Page 1
Single Mass Analysis CF;
Tolerance =50.0 PPM / DBE: min =-1.5, max =50.0 _0
Element prediction: Off .S”
Number of isotope peaks used fori-FIT = 3 N
0]

Monoisotopic Mass, Even Electron lons

81 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:

C:0-15 H:0-100 N:0-1 0O:04 F:0-3 S:0-1

OMe-BQ QM DIVISION, CSIR-NIIM JAMMU 09-Aug-2023
Xevo G2-XS QTOF YFC2015 16:5549
080823_02 6 (0.138) 1- TOF MS ES+
4.40e+006
100- 382.0172
1 360.0361
] 382 2701
%_
] 3825220 7410488
] 3400304 | | ag3oe85  573.0126 742.0503
] - h 685.4092
72.0196 202 1698 1 507.2501 | | 743 4019 932.0438 1044.4396 1105.9886 1207.8064 1298_8212””7_
L o e B B e e B e
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
360.0361 360.0517 -15.6 -43.3 8.5 326.1 n/a n/a Cl5 H13 N 04 F3 s
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'H NMR (400 MHz) of 8a in CDCl,
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19F NMR (377 MHz) of 8a in CDCl,
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13C {*H} NMR (101 MH2z) of 8a in CDCl,
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COSY NMR of 8a in CDCl,
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HMBC NMR of 8a in CDCl,
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HSQC NMR of 8a in CDCl,
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NOESY NMR of 8a in CDCl,
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HRMS of 8a

0]
CF3
Elemental Composition Report S//O Page 1
N~
Single Mass Analysis o. O
Tolerance =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
41 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-16 H:0-100 N:0-1 O:0-4 F:0-3
5-OMe NQ-MOR QMI DIVISION, CSIR-IIIM JAMMU 10-Jul-2023
Xevo G2-XS QTOF YFC2015 12:29:37
100723_03 6 (0.138) 1: TOF MS ES+
— 1.40e+007
100— 372.1057 -
i 342.0948
%—
] 304.0192 395.0905
- 113.9631154.9901  190.0085 239.0512 396.0709 607.0316 6634540 697.1004
b N R 441.1264
0= LB L B U L A MR R R e il 1174
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 240 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
342.0948 342.0953 -0.5 1.5 8.5 955.9 n/a n/a Clé H15 N 04 F3
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'H NMR (400 MH2z) of Togni-1 in CDCl,
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BF NMR (377 MHz) of Togni-1 in CDCl,
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'H NMR (400 MHz) of Togni-1 + Sulfoximine in CDClI,
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F NMR (377 MHz) of Togni-1 + Sulfoximine in CDClI,
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19F NMR (377 MHz) of TEMPO-CF, adduct
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XPS Spectra of Au(l)
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XPS Spectra of NQ-1
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XPS Spectra of NQ-2
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XPS Spectra of Au(l11)
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X-ray Crystallography Data

Table S5. Crystal data and structure refinement for 5I

Compound 51 (CCDC 2294386)

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group
alA
b/A
c/A
a/°
pr°
v/°
Volume/A3
Z
pcalcg/cm3
wmm-1
F(000)

Crystal size/mm3

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole / e A-3

5L
C15H13F3NO3S
344.337

200.00
monoclinic

P21/n

5.624(4)
25.714(14)
11.107(5)

90

103.105(19)

90

1564.5(15)

4

1.462

0.252

709.1

0.2 x0.19 x0.168
Mo Ko (A=0.71073)
4.92 to0 56.74

-7<h<7,-34<k<34,-14<1<14

36690

3864 [Rint=0.0921, Rsigma = 0.0523]

3864/0/210
1.055

R1=0.0954, wR2 = 0.2433
R1=0.1198, wR2=0.2534

0.86/-0.57

$152
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