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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, 2D, *H-'H-COSY and *H-3C HMBC, HMQC, and NOESY) at 400
MHz and (*3C) at 100 MHz respectively. °F NMR were recorded at 376 MHz. Chemical
shifts (8) are reported in ppm, using the residual solvent peak in CDCl3 (6H = 7.26 and 6C =
77.16 ppm) and DMSO-d6 (6H = 2.50 and 8C = 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. Analytical and semi-preparative HPLC (Thermofisher) purifications were
carried out on reversed-phase columns connected to a binary pump and monitored using a
photodiode array detector. The Microwave assisted reactions were performed on CHEM

Discover Microwave system. Melting points were recorded on BUCHI melting point M-560.

General Procedure for the synthesis of naphthoquinone-sulfoximine

derivatives

To a 10 mL vial equipped with a magnetic stir bar was added 1,4-naphthoquinone (0.32
mmol, 1 equiv), sulfoximine (0.47 mmol, 1.5 equiv), FeCls (12 mol %) and 2 mL of EtOH.
The reaction mixture was stirred at room temperature under a 60 W blue LED in air for 12 h.
After the indicated reaction time, the reaction mixture was extracted with EtOAc twice. The
organic layer was dried over anhydrous Na:SOs, filtered and concentrated in vacuo. The
resulting crude residue was subjected to silica gel column-chromatography by using

EtOAc/hexane to afford the desired coloured products.
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General Procedure for the synthesis of benzoquinone-sulfoximine

derivatives

To a solution of substituted benzoquinone (1 mmol, 1 equiv), FeClz (0.12 mmol, 0.12 equiv)
and sulfoximine (1.5 equiv) in ethanol. The reaction was carried out under microwave
irradiation at 100 W at 100 °C for 10 min. The reaction mixture was cooled to room
temperature and diluted with EtOAc. Then the whole mixture was transferred into separatory
funnel and washed with H>O. The organic layer was dried over anhydrous Na»SOg, filtered
and concentrated in vacuo. The resulting crude residue was subjected to silica gel column-
chromatography by using EtOAc/hexane to afford the desired coloured products.

General Procedure for the synthesis of sulfoximines

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 used as
solvent and the reaction was stirred at 25 °C for 3 h. After the indicated reaction time, solvent
was removed under reduced pressure and purified by column chromatography which afforded

the sulfoximine product.?

Optimization of the Reaction Conditions

a) Table S1: Examination of Metal Catalysts other than Iron

o o
HNygO  Metal Catalyst (12 mol%) o
D EmE Y
S No. Metal Catalyst Isolated
Yield (%) of 3a
1 Pd(OAC)2, 52
2 Co(OAc), 34
3 Mn(OAC)s 64
4 Ni(CsHF602)2.xH20 28
5 Cu-Mn spinel 68
6 Cu(OAc)2.H20 67
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b) Table S2: Examination of Different Solvents

(0]
HN\\S/ FeCls (12 mol%) o
* e Y
S No. Metal Solvent Isolated
Catalyst Yield (%) of 3a
1 FeCls THF trace
2 FeCls DMSO trace
3 FeCls DMF trace
4 FeCls MeOH 75
5 FeCls EtOH: Water (1:1) 36
6 FeCls EtOH 78
7 FeCls Water 0
8 FeCls Acetone trace
I---o ------------------------------------ : 5°H 0,/-\ 0,/-\
; & : Ao Ao
106 W g o RO AR
l 4\ S . X N~ N”
E NO, O (o] OH O
e emnenu......3h  CCDC2194433 8a &b
Hsac A A HMBC ~— X

Figure S1: HSQC and HMBC correlation of 5n, 8a and 8b

Table S3: Optimization studies for Microwave assisted addition of sulfoximine to

benzoquinone

o o)
R R1 R3
@ FeCI3 EtOH, | _o
.87
R, N*
MW 100 W, I JIR

100 °C, 10 Min. ;
9 10(a-d) \=

Yields 50 - 78%
10a = 73%; 10b = 78%; 10c = 56%);

10d = 50%

Entry | Power (W) | Temperature (° C) | Time (Min) | Isolated yield of 10b (%)
1 50 100 10 57
2 80 100 10 63
3 100 100 10 78
4 100 100 15 77
5 120 100 10 75
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Scheme S1: Sulfoximine addition on benzoquinones
O

R4 R3
N /@ FeCI3 EtOH, | o
.87
MW 100 W, R; N

100 °C, 10 Min. % AN

10(a-d) \—J'R
o} —s
10a(73% 10b(78%) NOz 10¢ (56%) 10d (50%)O

Scheme S2: m-Anisidine and p-toluenesulfonamide addition on 1,4-naphthoquinones

o g o
S\\E)NHZ
OO b - 00 - ©
NS FeCls, EtOH FeCl;, EtOH
H d 60 W, Blue LED,

60 W, Blue LED,
air, rt, 18 h air, t, 6 h
11b (trace) 1 11a (93 %)

Scheme S3: Late — stage functionalization of the sulfoximinated naphthoquinone

product
DMSO (2 mL) O‘ Q
100°C, 2 h
3k (1 equiv.) (2 equiv.) o 12 (68%)

General Procedure for the synthesis of 12

A mixture of 3k (1 equiv), thiophenol (2 equiv) and DMSO (2 mL) was placed in a reaction
vial with a magnetic stirrer bar. The tube was then placed into an oil bath and the reaction
was conducted at 100 °C for 2 h. After the reaction was finished the resulting suspension was
diluted with water (2.0 mL) and extracted with ethyl acetate (6.5 mL x 3). Then the organic
layer was washed with brine and dried over Na.SO4 and the solvents were removed under

reduced vacuum. The resultant crude residue was purified by column chromatography using
EtOAc/hexane to give the desired product 12.2
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Scheme S4

. Control Experiments
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-
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Physical and Spectroscopic Characterization Data of Compounds:

2-((METHYL(OXO)(PHENYL)-AS-SULFANYLIDENE)AMINO)NAPHTHALENE-
1,4-DIONE (3a)

The compound 3a was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 76.93 mg, 78% vyield; yellow solid; m.p. = 158 - 160 °C.

'H NMR (400 MHz, CDCl3): 6 7.99 (dd, J = 5.3, 3.7 Hz, 1H), 7.92 — 7.89 (m, 3H), 7.61 —
7.51 (m, 5H), 6.27 (s, 1H), 3.34 (s, 3H).

13C {!H} NMR (101 MHz, CDCls): & 183.8, 181.8, 150.0, 136.8, 133.1, 132.8, 131.7, 131.4,
130.5, 129.0, 126.8, 125.7, 124.8, 118.4, 46.2.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H14NOsS: 312.0694; found: 312.0707.

2-(((4-BROMOPHENYL)(METHYL)(OXO)-A8-SULFANYLIDENE)AMINO)
NAPHTHALENE-1,4-DIONE (3b)
0]

OO

2S r

N™|

0

The compound 3b was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/3), 98.50 mg, 80% vyield; yellow solid; m.p. = 151 - 153 °C.
1H NMR (400 MHz, CDCls): & 8.04 (d, J = 7.6 Hz, 1H), 7.99 (d, J = 7.2 Hz, 1H), 7.85 (d, J
= 8.3 Hz, 2H), 7.73 (d, J = 8.6 Hz, 2H), 7.66 (dd, J = 9.2, 7.5 Hz, 2H), 6.37 (s, 1H), 3.40 (s,
3H)
13C {{H} NMR (101 MHz, CDCls): § 185.0, 182.9, 150.8, 137.5, 134.1, 133.4, 133.0, 132.5,
131.5, 129.6, 129.4, 126.9, 126.0, 120.2, 47.5.
HRMS (ESI) m/z: [M+H]" Calcd. For C17H13NO3sSBr: 389.9800; found: 389.9805

2-((ETHYL(OXO)(PHENYL)-A5-SULFANYLIDENE)AMINO)NAPHTHALENE-1,4-
DIONE (3¢)
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The compound 3c was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 85.59 mg, 83% vyield; yellow solid; m.p. = 124 - 126 °C.

'H NMR (400 MHz, CDCls): 6 8.01 — 7.97 (m, 1H), 7.91 — 7.86 (m, 3H), 7.62 — 7.52 (m,
5H), 6.31 (s, 1H), 3.55 - 3.38 (m, 2H), 1.31 (t, J = 7.4 Hz, 3H).

13C {*H} NMR (101 MHz, CDClz): & 184.7, 182.9, 151.5, 135.6, 134.1, 133.7, 132.7, 132.4,
131.6, 129.9, 128.6, 126.6, 125.7, 119.2, 53.0, 7.0.

HRMS (ESI) m/z: [M+H]* Calcd. For C1sH16NO3S: 326.0851; found: 326.0852.

2-((2-FLUOROPHENYL)(METHYL)(OX0)-AS-SULFANY LIDENE)AMINO)
NAPHTHALENE-1,4-DIONE (3d)
(0]

COLED
1]
2S
N™|
o]
The compound 3d was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 88.81 mg, 85% vyield; yellow solid; m.p. = 133-135 °C.
'H NMR (400 MHz, CDCls3): & 8.06 — 8.01 (m, 1H), 7.98 — 7.95 (m, 1H), 7.92 — 7.88 (m,
1H), 7.62 — 7.57 (m, 3H), 7.37-7.32 (m, 1H), 7.19 — 7.13 (m, 1H), 6.31 — 6.30 (m, 1H), 3.48
(d, J=2.8 Hz, 3H).
19F NMR (377 MHz, CDCls): §-108.14 —-108.27 (m).
13C {IH} NMR (101 MHz, CDClzs): & 185.1, 182.6, 160.1, 157.6, 150.8, 136.6 (d, J = 8.4
Hz), 134.0, 132.9, 132.5, 131.6 (d, J = 4.3 Hz), 127.0, 125.9 (d, J = 5.0 Hz) 125.3 (d, J = 3.7
Hz), 119.6, 117.8 (d, J = 23.2 Hz), 46.6.
HRMS (ESI) m/z: [M+H]* Calcd. For C17H13NO3FS: 330.0600; found: 330.0598.

2-((OXODIPHENYL-A®-SULFANYLIDENE)AMINO)NAPHTHALENE-1,4-DIONE
(3E)
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The compound 3e was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 95.75 mg, 81% vyield; yellow solid; m.p. = 172 - 174 °C.

H NMR (400 MHz, CDCls): & 8.04 — 8.01 (m, 5H), 7.94 — 7.91 (m, 1H), 7.62 — 7.58 (m,
2H), 7.51 — 7.44 (m, 6H), 6.45 (s, 1H).

13C {*H} NMR (101 MHz, CDClz): 4 185.0, 183.0, 151.0, 139.9, 133.9, 133.7, 132.9, 132.7,
131.9, 129.9, 129.7, 128.3, 127.7, 126.8, 126.0, 120.4.

HRMS (ESI) m/z: [M+H]" Calcd. For C22H1sNO3S: 374.0851; found: 374.0859.

2-(((4-CHLOROPHENYL)(METHYL)(OX0)-A%-SULFANYLIDENE)AMINO)
NAPHTHALENE-1,4-DIONE (3f)
(0]

(A0
N”‘T’

o)
The compound 3f was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 84.33 mg, 77% yield; yellow solid; m.p. = 158 - 160 °C.
I1H NMR (400 MHz, CDCls): 6 7.99 — 7.96 (m, 1H), 7.93 — 7.90 (m, 1H), 7.87 — 7.84 (m,
2H), 7.62 — 7.55 (m, 2H), 7.51 — 7.48 (m, 2H), 6.30 (s, 1H), 3.33 (s, 3H).
13C {*H} NMR (101 MHz, CDClz): 5 184.9, 182.9, 150.8, 141.0, 136.8, 134.1, 132.9, 132.5,
131.5, 130.4, 129.3, 126.9, 125.9, 120.1, 47.4.
HRMS (ESI) m/z: [M+H]* Calcd. For C17H14NO3SCI: 346.0305; found: 346.0292.

2-(METHYL(3-NITROPHENYL)(OXO)-A®-SULFANYLIDENE)AMINO)
NAPHTHALENE-1,4-DIONE (3g)
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The compound 3g was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 84.73 mg, 75% vyield; Yellow solid; m.p. = 230 - 232 °C.

1H NMR (400 MHz, CDCls): & 8.77 (t, J = 1.9 Hz, 1H), 8.46 — 8.43 (m, 1H), 8.28 —8.25 (m,
1H), 7.94 — 7.90 (m, 2H), 7.77 (t, J = 8.0 Hz, 1H), 7.64 — 7.55 (m, 2H), 6.40 (s, 1H), 3.37 (s,
3H).

13C {*H} NMR (101 MHz, CDClz): & 185.0, 182.4, 150.0, 148.8, 142.4, 134.2, 132.9, 132.8,
132.3,131.2,131.1, 128.1, 126.9, 125.9, 122.7, 121.2, 47.7.

HRMS (ESI) m/z: [M+H] " Calcd. For C17H13N20sS: 357.0545; found: 357.0551.

2-(((3-METHOXYPHENYL)(METHYL)(OX0)-A%-SULFANYLIDENE)AMINO)
NAPHTHALENE-1,4-DIONE (3h)
(0]

(L

A
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The compound 3h was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 79.04 mg, 73% vyield; yellow solid; m.p. = 130 - 132 °C.
'H NMR (400 MHz, CDCls) & 8.00 — 7.98 (m, 1H), 7.91 — 7.89 (m, 1H), 7.60 — 7.56 (m,
2H), 7.47 —7.39 (m, 3H), 7.10 (d, J = 7.9 Hz, 1H), 6.27 (s, 1H), 3.79 (s, 3H), 3.34 (s, 3H).
13C {{H} NMR (101 MHz, CDCl3) & 184.9, 183.0, 160.7, 151.2, 139.1, 133.9, 132.9, 132.5,

131.6,131.2, 126.9, 125.9, 120.5, 119.8, 119.6, 112.6, 55.9, 47.3.
HRMS (ESI) m/z: [M+H]* Calcd. For C18H16N04S:342.0800; found: 342.0803.

2-((METHYL(OXO)(PYRIDIN-2-YL)-AS-SULFANYLIDENE)AMINO)
NAPHTHALENE-1,4-DIONE (3i)

0
O AL
N”‘T”@
0

The compound 3i was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 69.28 mg, 70% yield; orange coloured solid; m.p. = 133 - 134 °C.

1H NMR (400 MHz, CDCls) & 8.64 (d, J = 4.7 Hz, 1H), 8.27 (dd, J = 7.9, 0.7 Hz, 1H), 7.99
—7.90 (m, 3H), 7.61 — 7.47 (m, 3H), 6.45 (s, 1H), 3.42 (s, 3H).
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13C {*H} NMR (101 MHz, CDCls) 6 185.3, 182.5, 157.6, 150.8, 150.4, 138.6, 134.1, 132.8,
132.6,11.3,127.4,126.9, 125.9, 123.1, 120.4, 44.0.
HRMS (ESI) m/z: [M+H]* Calcd. For C16H13N203S: 313.0647; found: 313.0644.

2-((METHYL(OXO)(P-TOLYL)-AS-SULFANYLIDENE)AMINO)NAPHTHALENE-
1,4-DIONE (3j)
(0]

QW

1]
N™|
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The compound 3j was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 79.43 mg, 77% yield; yellow solid; m.p. = 128 - 130 °C.
IH NMR (400 MHz, CDCls) & 8.08 — 8.05 (m, 1H), 7.96 (dd, J = 7.2, 1.4 Hz, 1H), 7.86 —
7.83 (m, 2H), 7.66 — 7.62 (m, 2H), 7.38 (d, J = 8.0 Hz, 2H), 6.32 (s, 1H), 3.40 (s, 3H), 2.44
(s, 3H).
13C {*H} NMR (101 MHz, CDCls) & 184.8, 183.1, 151.3, 145.5, 134.5, 133.8, 132.8, 132.5,
131.7,130.8, 128.0, 126.8, 125.8, 119.3, 47.3, 21.7.
HRMS (ESI) m/z: [M+H]" Calcd. For C1sH1sNO3S: 326.0851; found: 326.0864.

2-(((3-BROMOPHENYL)(METHYL)(OXO)-AS-SULFANEYLIDENE)AMINO)
NAPHTHALENE-1,4-DIONE (3K)

The compound 3k was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 98.90 mg, 81% yield; yellow solid; m.p. = 175 - 177 °C.

1H NMR (400 MHz, CDCl3): § 8.12 (s, 1H), 8.05 — 8.01 (m, 1H), 7.99 — 7.95 (m, 1H), 7.90
(d, J =79 Hz, 1H), 7.77 (d, J = 8.1 Hz, 1H), 7.69 — 7.61 (m, 2H), 7.46 (t, J = 8.0 Hz, 1H),
6.37 (s, 1H), 3.39 (s, 3H).

13C NMR (101 MHz, CDClz): & 185.0, 182.7, 150.6, 140.6, 137.2, 134.1, 133.0, 132.4,
131.5, 131.4, 130.6, 126.9, 126.2, 125.9, 124.1, 120.2, 47.5.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H13NO3SBr: 389.9800; found: 389.9798.
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2-(DIMETHYL(OXO)-AS-SULFANEYLIDENE)AMINO)NAPHTHALENE-1,4-
DIONE (3I)
(0]

L g
&—
N

o]
The compound 3l was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/1), 56.96 mg, 72 % yield; yellow solid; m.p. =169 - 171 °C.
1H NMR (400 MHz, CDCls): § 8.07 (m, 2H), 7.74 — 7.65 (m, 2H), 6.53 (s, 1H), 3.40 (s, 6H).
13C NMR (101 MHz, CDClz): & 185.2, 183.3, 151.5, 134.2, 132.9, 132.6, 131.6, 126.9,
126.0, 118.8, 44.1 (2C).
HRMS (ESI) m/z: [M+H]* Calcd. For C12H12NO3S: 250.0538; found: 250.0546.

2-((DIETHYL(OX0)-A%-SULFANEYLIDENE)AMINO)NAPHTHALENE-1,4-DIONE
(3m)

(0]
0
LA

The compound 3m was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 2/3), 58.96 mg, 67% yield; yellow solid; m.p. = 155 - 157 °C.

IH NMR (400 MHz, CDCls): & 8.00 — 7.94 (m, 2H), 7.64 — 7.55 (m, 2H), 6.51 (s, 1H), 3.39
—3.32(m, 4H), 1.40 (t, J = 7.4 Hz, 6H).

13C NMR (101 MHz, CDCls): & 185.0, 183.2, 152.3, 133.9, 132.7, 132.6 131.6, 126.7,
125.8, 118.0, 47.4 (2C), 7.4 (2C).

HRMS (ESI) m/z: [M+H]* Calcd. For C14H1sNO3S: 278.0851; found: 278.0833.

2-CHLORO-3-((METHYL(OXO)(PHENYL)- AS-SULFANYLIDENE)AMINO)
NAPHTHALENE-1,4-DIONE (5a)

513



0
CLIS
+O
N7

o]
The compound 5a was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 2/8), 72.08 mg, 80% yield; Orange Coloured solid; m.p. =209 - 211 °C.
'H NMR (400 MHz, CDCls3): 6 8.11 (dd, J = 7.6, 1.3 Hz, 1H), 8.06 (dd, J = 8.1, 1.5 Hz, 2H),
7.94 (d, J=1.3 Hz, 1H), 7.71 — 7.59 (m, 5H), 3.44 (s, 3H).
13C {*H} NMR (101 MHz, CDCls: 6 179.6, 178.4, 147.6, 141.7, 134.3, 133.2, 133.1, 132.0,

130.2,129.7, 127.8, 127.2, 126.7, 126.7, 49.0.
HRMS (ESI) m/z: [M+H]" Calcd. For C17H13NO3SCI: 346.0305; found: 346.0313.

2-((4-ACETYLPHENYL)(METHYL)(OXO)-AS-SULFANY LIDENE)AMINO)-3-
CHLORONAPHTHALENE-1,4-DIONE (5b)

The compound 5b was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 2/8), 74.77 mg, 74% yield; Yellow solid; m.p. = 225 - 227 °C.

'H NMR (400 MHz, CDCls):  8.09 (s, 3H), 8.05 (dd, J=7.7, 1.0 Hz, 1H), 7.86 (dd, J = 7.7,
1.0 Hz, 1H), 7.63 (td, J = 7.6, 1.4 Hz, 1H), 7.54 (td, J = 7.6, 1.3 Hz, 1H), 3.38 (s, 3H), 2.60
(s, 3H).

13C {1H} NMR (101 MHz, CDCls): § 196.6, 178.6, 177.3, 146.0, 144.6, 139.4, 133.4, 132.2,
130.9, 129.0, 128.4, 127.2, 126.2, 126.0, 125.8, 47.8, 26.0.

HRMS (ESI) m/z: [M+H]" Calcd. For C19H1sNO4SCI: 388.0410; found: 388.0417.

2-((4-BROMOPHENYL)(METHYL)(OXO)-A®-SULFANYLIDENE)AMINO)-3-
CHLORONAPHTHALENE-1,4-DIONE (5¢)
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The compound 5c was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 2/8), 95.52 mg, 87% yield; Orange solid; m.p. = 236 - 238 °C.

1H NMR (400 MHz, CDCls): & 8.12 (dd, J = 7.6, 1.0 Hz, 1H), 7.97 — 7.91 (m, 3H), 7.76 —
7.73 (m, 2H), 7.69(dd, J = 7.6, 1.4 Hz, 1H), 7.65 — 7.61 (m, 1H), 3.43 (s, 3H).

13C {!H} NMR (101 MHz, CDClz): 5 179.6, 178.4, 147.2, 140.8, 134.4, 133.2, 132.9, 131.9,
130.1, 128.4, 128.3, 128.1, 127.3, 126.8, 48.9.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H12NO3SCIBr: 423.9410; found: 423.9423.

2-CHLORO-3-((OXODIPHENYL-AS-SULFANYLIDENE)AMINO)NAPHTHALENE-
1,4-DIONE (5d)

The compound 5d was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 2/8), 88.95 mg, 84% yield; Orange solid; m.p. = 202 - 204 °C.

IH NMR (400 MHz, CDCls) & 8.15 — 8.09 (m, 5H), 7.92 (d, J = 7.6 Hz, 1H), 7.70 — 7.66 (m,
1H), 7.62 — 7.57 (m, 1H), 7.55 — 7.49 (m, 6H).

13C {*H} NMR (101 MHz, CDCls) 6 178.9, 178.5, 147.5, 142.6, 134.2, 133.1, 132.8, 132.0,
130.2, 129.5, 128.7, 127.5, 127.3, 126.7, 124.8.

HRMS (ESI) m/z: [M+H]" Calcd. For C22H1sNO3SCI: 408.0461; found: 408.0449.

2-CHLORO-3-(((2-FLUOROPHENYL)(METHYL)(OXO0)-A5-SULFANYLIDENE)
AMINO)NAPHTHALENE-1,4-DIONE (5¢)

The compound 5e was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 2/8), 77.48 mg, 82% yield; Orange solid; m.p. = 221 - 222 °C.

'H NMR (400 MHz, CDCls): 6 8.21 — 8.20 (m, 1H), 8.06 — 8.03 (m, 1H), 7.89 — 7.87 (m,
1H), 7.62 — 7.54 (m, 3H), 7.37 — 7.33 (m, 1H), 7.19 — 7.14 (m, 1H), 3.53 (s, 3H).

F NMR (377 MHz, CDClz): §-108.20 —-108.24 (m).
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13C {*H} NMR (101 MHz, CDCls): 6 178.5, 177.5, 158.8, 156.3, 146.0, 134.5 (d, J = 8.3
Hz), 133.3, 132.1, 130.9, 129.6, 129.4 (d, J = 48.4 Hz) 128.2 (d, J = 14.1 Hz), 126.2, 125.7,
123.9 (d, J=3.8 Hz), 116.4, (d, J = 22.2 Hz), 47.0 (d, J = 2.4 H2).

HRMS (ESI) m/z: [M+H]" Calcd. For C17H12NO3SCIF: 364.0210; found: 364.0217.

2-CHLORO-3-(((4-CHLOROPHENYL)(METHYL)(OX0)-A®-SULFANYLIDENE)
AMINO)NAPHTHALENE-1,4-DIONE (5f)

The compound 5f was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 2/8), 87.56 mg, 89% vyield; Orange solid; m.p. = 240 - 242 °C.

'H NMR (400 MHz, CDCls): & 8.12 (dd, J = 7.6, 1.0 Hz, 1H), 8.03 — 7.98 (m, 2H), 7.96 (dd,
J=17.6,1.0Hz 1H), 7.70 (td, J = 7.5, 1.4 Hz, 1H), 7.63 (td, J = 7.5, 1.3 Hz, 1H), 7.59 — 7.56
(m, 2H), 3.44 (s, 3H).

13C {'H} NMR (101 MHz, CDCls):  179.6, 178.4, 147.2, 140.2, 139.9, 134.4, 133.2, 131.9,
130.1, 130.0, 128.2, 128.1, 127.3, 126.8, 49.0.

HRMS (ESI) m/z: [M+H]" Calcd. For C17H12NOsSCl2: 379.9915; found: 379.9920.

2-CHLORO-3-((METHYL(3-NITROPHENYL)(OXO)-AS-SULFANYLIDENE)
AMINO)NAPHTHALENE-1,4-DIONE (5g)
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The compound 5g was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 3/7), 86.28 mg, 85% yield; Orange solid; m.p. = 211 - 212 °C.

'H NMR (400 MHz, CDCl3): 6 8.94 (t, J = 1.9 Hz, 1H), 8.52 — 8.50 (m, 1H), 8.43 — 8.40 (m,
1H), 8.13 (dd, J = 7.6, 1.0 Hz, 1H), 7.94 (dd, J = 7.7, 1.0 Hz, 1H), 7.85 (t, J = 8.0 Hz, 1H),
7.72 (td, = 7.6, 1.4 Hz, 1H), 7.64 (td, J = 7.5, 1.3 Hz, 1H), 3.50(s, 3H).

13C {!H} NMR (101 MHz, CDCls): 6 179.7, 178.3, 148.7, 146.6, 144.5, 134.6, 133.4, 132.2,
131.8, 131.0, 130.0, 128.9, 127.6, 127.3, 126.9, 122.2, 48.7.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H12N20sSCI: 391.0155; found: 391.0143.
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2-(((4-BROMOPHENYL)(METHYL)(OX0)-AS-SULFANYLIDENE)AMINO)-5,8-
DIHYDROXYNAPHTHALENE-1,4-DIONE (5h)
OH O
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OH O
The compound 5h was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 4/6), 60.93 mg, 55% yield; crimson red solid; m.p. = 197 - 199 °C.
'H NMR (400 MHz, CDCls): & 12.76 (s, 1H), 12.30 (s, 1H), 7.85 — 7.83 (m, 2H), 7.77 —
7.75 (m, 2H), 7.19 (dd, J = 26.8, 9.4 Hz, 2H), 6.32 (s, 1H), 3.42 (s, 3H).
13C {*H} NMR (101 MHz, CDClz): 6 187.9, 185.4, 158.4, 156.8, 151.7, 136.6, 133.6, 130.5,
130.1, 129.5, 127.9, 119.9, 111.9, 111 .4, 47.3.
HRMS (ESI) m/z: [M+H]" Calcd. For C17H13NOsSBr: 421.9698; found: 421.9694.

5,8-DIHYDROXY-2-(((3-METHOXYPHENYL)(METHYL)(OXO)-Ab-
SULFANYLIDENE)AMINO)NAPHTHALENE-1,4-DIONE (5i)
OH O

COLAQ)

OH O O
/

The compound 5i was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 4/6), 57.07 mg, 58% yield; Dark red solid; m.p. = 169 - 171 °C.

IH NMR (400 MHz, CDCls): § 12.77 (s, 1H), 12.36 (s, 1H), 7.52 — 7.47 (m, 3H), 7.22 —
7.14 (m, 3H), 6.30 (s, 1H), 3.88 (s, 3H), 3.43 (s, 3H).

13C {*H} NMR (101 MHz, CDClz): 5 187.9, 185.7, 160.7, 158.1, 156.5, 151.9, 138.2, 131.2,
130.2, 127.6, 120.6, 119.8, 119.3, 112.7, 112.0, 111.3, 55.9, 47.0.

HRMS (ESI) m/z: [M+H]* Calcd. For C1sH1sNOeS: 374.0698; found: 374.0708.

5,8-DIHYDROXY-2-((METHYL(OXO)(PHENYL)-AS-SULFANYLIDENE)
AMINO)NAPHTHALENE-1,4-DIONE (5j)

517



OH O

The compound 5j was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 4/6), 46.19 mg, 51% vyield; Dark red solid; m.p. = 160 - 162 °C.

'H NMR (400 MHz, CDClz): 6 12.70 (s, 1H), 12.29 (s, 1H), 7.92 — 7.90 (m, 2H), 7.63 (d, J
=7.4 Hz, 1H), 7.58 — 7.54 (m, 2H), 7.15 - 7.07 (m, 2H), 6.22 (s, 1H), 3.36 (s, 3H).

13C {*H} NMR (101 MHz, CDClz): & 188.0, 185.8, 158.2, 156.6, 152.1, 149.2, 137.2, 134.6,
130.4, 130.3, 128.0, 127.8, 119.4, 112.1, 47.2.

HRMS (ESI) m/z: [M+H] * Calcd. For C17H14NOsS: 344.0593; found: 344.0580.

2-((4-CHLOROPHENYL)(METHYL)(OXO)-A8-SULFANYLIDENE)AMINO)-6,7-
DIMETHYLNAPHTHALENE-1,4-DIONE (5K)
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The compound 5k was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 2/8), 53.27 mg, 53% vyield; yellow solid; m.p. =212 - 214 °C.

'H NMR (400 MHz, CDClz): 6 7.92 (d, J = 8.4 Hz, 2H), 7.78 (s, 1H), 7.72(s, 1H), 7.56 (d, J
= 8.4 Hz, 2H), 6.30 (s, 1H), 3.39 (s, 3H), 2.35 (s, 6H).

13C {*H} NMR (101 MHz, CDCls): & 185.4, 183.0, 150.7, 143.9, 142.5, 140.9, 137.1, 130.5,
130.4, 129.3, 129.1, 128.0, 127.0, 120.0, 47.5, 20.3, 20.1.

HRMS (ESI) m/z: [M+H]" Calcd. For C19H17NO3SCI: 374.0618; found: 374.0625.

2-((3-BROMOPHENYL)(METHYL)(OXO)-A®-SULFANYLIDENE)METHYL)-6,7-
DIMETHYLNAPHTHALENE-1,4-DIONE (5I)
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The compound 51 was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 2/8), 57.30 mg, 51% vyield; yellow solid; m.p. = 169 - 171 °C.

'H NMR (400 MHz, CDCls): § 8.11 (t, J = 1.8 Hz, 1H), 7.90 — 7.88 (m, 1H), 7.77 — 7.76 (m,
2H), 7.72 (s, 1H), 7.45 (t, J = 8.0 Hz, 1H), 6.31 (s, 1H), 3.37 (s, 3H), 2.34 (s, 6H).

13C {*H} NMR (101 MHz, CDClz): & 185.5, 182.8, 150.5, 144.0, 142.5, 140.9, 137.1, 131.5,
130.6, 130.5, 129.4, 128.0, 127.0, 126.2, 124.1, 120.2, 47.6, 20.3, 20.1.

HRMS (ESI) m/z: [M+H]" Calcd. For C19H17NO3SBr: 418.0113; found: 418.0122.

2-(((3-BROMOPHENYL)(METHYL)(OX0)-AS-SULFANYLIDENE)AMINO)-8-
NITRONAPHTHALENE-1,4-DIONE (5m)
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The compound 5m was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 4/6), 91.93 mg, 86% yield; Orange solid; m.p. = 142 - 145 °C.

IH NMR (400 MHz, CDCls): & 8.19 — 8.16 (m, 1H), 8.11 (t, J = 1.9 Hz, 1H), 7.90 (dd, J =
7.9, 0.9 Hz, 1H), 7.82 — 7.77 (m, 2H), 7.63 (dd, J = 7.9, 1.2 Hz, 1H), 7.51 — 7.46 (m, 1H),
6.36 (s, 1H), 3.42 (s, 3H).

13C {*H} NMR (101 MHz, CDClz): 6 182.2, 179.5, 151.2, 148.7, 139.3, 137.7, 134.7, 133.5,
131.7, 130.8, 128.5, 126.7, 126.5, 124.3, 122.9, 118.7, 47.0.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H12N20sSBr: 434.9650; found: 434.9640.

2-((METHYL(OXO)(PHENYL)-AS-SULFANYLIDENE)AMINO)-8-
NITRONAPHTHALENE-1,4-DIONE (5n)
(@]
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The compound 5n was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 4/6), 72.98 mg, 83% yield; yellow solid; m.p. =217 - 219 °C.

IH NMR (400 MHz, CDCls): §8.11 (dd, J = 7.8, 1.2 Hz, 1H), 7.93 — 7.90 (m, 2H), 7.72 (t,
J=7.9Hz, 1H), 7.67 — 7.62 (m, 1H), 7.58 — 7.53 (m, 3H), 6.28 (s, 1H), 3.35 (s, 3H).
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13C {*H} NMR (101 MHz, CDClz): 6 182.1, 179.8, 151.7, 148.7, 137.0, 134.7, 134.5, 133.6,
130.3, 128.5, 128.1, 126.6, 122.9, 118.2, 46.9.
HRMS (ESI) m/z: [M+H]" Calcd. For C17H13N20sS: 357.0545; found: 357.0560.

2-(((4-CHLOROPHENYL)(METHYL)(OX0)-A%-SULFANYLIDENE)AMINO)-8-
NITRONAPHTHALENE-1,4-DIONE (50)
(0]
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The compound 50 was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 4/6), 77.04 mg, 80% vyield; Yellow Solid; m.p. = 147 - 149 °C.
IH NMR (400 MHz, CDCls): § 8.11 (dd, J = 7.8, 1.2 Hz, 1H), 7.88 — 7.84 (m, 2H), 7.73 (t, J
=7.9 Hz, 1H), 7.57 (dd, J = 7.9, 1.2 Hz, 1H), 7.53 — 7.50 (m, 2H), 6.28 (s, 1H), 3.36 (s, 3H).
13C {*H} NMR (101 MHz, CDClz): 6 182.1, 179.6, 151.3, 148.6, 141.5, 135.6, 134.7, 133.5,
130.6, 129.5, 128.5, 126.6, 122.8, 118.5, 46.9.
HRMS (ESI) m/z: [M+H]" Calcd. For C17H12N20sSCI: 391.0155; found: 391.0145.

2-METHYL-3-(METHYL(OXO)(PHENYL)-A5-SULFANYLIDENE)AMINO)
NAPHTHALENE-1,4-DIONE (7a)

The compound 7a was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/9), 45.48 mg, 48% yield; orange coloured solid; m.p. = 164 - 166 °C.

IH NMR (400 MHz, CDCls): 6 7.96 (d, J = 7.3 Hz, 1H), 7.92 (dd, J = 7.5, 1.1 Hz, 2H), 7.83
(d, J = 7.3 Hz, 1H), 7.51 (m, 5H), 3.28 (s, 3H), 2.19 (s, 3H).

13C {*H} NMR (101 MHz, CDClz): & 186.4, 181.1, 147.4, 142.7, 133.8, 132.8, 132.7, 132.5,
130.9 (2C), 129.6, 126.7, 126.5, 126.0, 49.4, 11.9.

HRMS (ESI) m/z: [M+H]" Calcd. For C1sH1sNOsS: 326.0851; found: 326.0843.

2-METHYL-3-(METHYL(3-NITROPHENYL)(OXO)-AS-SULFANYLIDENE)
AMINO)NAPHTHALENE-1,4-DIONE (7b)
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The compound 7b was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/9), 56.02 mg, 52% vyield; yellow solid; m.p. = 210 - 212 °C.

'H NMR (400 MHz, CDCls): § 8.76 (t, J = 1.9 Hz, 1H), 8.42 - 8.39 (m, 1H), 8.28 - 8.26 (m,
1H), 7.98 (dd, J = 7.7, 0.9 Hz, 1H), 7.80 (dd, J = 7.7, 0.9 Hz, 1H), 7.75 (t, J = 8.0 Hz, 1H),
7.58 (td, J=7.5, 1.4 Hz, 1H), 7.49 (td, J = 7.5, 1.3 Hz, 1H), 3.33 (s, 3H), 2.21 (s, 3H).

13C NMR (101 MHz, CDCI3): & 185.3, 181.2, 148.8, 146.3, 145.5, 134.1, 132.8, 132.7,
132.1,131.9, 131.0, 130.6, 127.3, 126.7, 126.2, 121.9, 49.1, 12.0.

HRMS (ESI) m/z: [M+H]" Calcd. For C1gH15sN20sS: 371.0702; found: 371.0691.

2-(ETHYL(OXO)(PHENYL)-AS-SULFANY LIDENE)AMINO)-3-
METHYLNAPHTHALENE-1,4-DIONE (7c)
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The compound 7c¢ was purified by column chromatography silica gel (Eluent: EtOAc/Hexane
= 1/9), 54.36 mg, 55% yield; yellow solid; m.p. = 132-134 °C.

IH NMR (400 MHz, CDCls): 6 7.96 (dd, J = 7.7, 0.9 Hz, 1H), 7.85 — 7.78 (m, 3H), 7.56 —
7.44 (m, 5H), 3.33 (q, J = 7.3 Hz, 2H), 2.22 (s, 3H), 1.28 (t, J = 7.4 Hz, 3H).

13C {*H} NMR (101 MHz, CDClz): & 186.4, 181.0, 147.6, 140.6, 133.7, 132.8, 132.5, 130.9,
130.6, 129.5, 127.2, 126.7, 126.0, 55.2, 11.8, 8.1.

HRMS (ESI) m/z: [M+H]* Calcd. For C19H1sNO3S: 340.1007; found: 340.0990.

2-(((4-CHLOROPHENYL)(METHYL)(OXO0)-A%-SULFANYLIDENE)AMINO)-5-
HYDROXYNAPHTHALENE-1,4-DIONE (8a)
OH O
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The compound 8a was purified by semipreparative RP-HPLC using a Purospher STAR Cis
column, an acetonitrile-water (15% to 65%) gradient with a flow of 2.0 mL/min, and
monitoring at 210 nm, 254 nm, 280 nm and 300 nm, 8.73 mg of compound in 10% yield was
reported as yellow solid; m.p. = 169 - 171 °C.

'H NMR (400 MHz, CDCl3): 6 11.84 (s, 1H), 7.86 — 7.83 (m, 2H), 7.54 — 7.43 (m, 5H), 7.11
(dd, J=8.2, 1.3 Hz, 1H), 6.22 (s, 1H), 3.35 (s, 3H).

13C {*H} NMR (101 MHz, CDClz): & 188.0, 184.0, 161.8, 150.5, 141.3, 136.8, 135.9, 132.4,
130.5, 129.4, 123.4, 120.2, 118.5, 114.7, 47.1.

HRMS (ESI) m/z: [M+H]" Calcd. For C17H13NO4SCI: 362.0254; found: 362.0260.

2-(((4-CHLOROPHENYL)(METHYL)(OXO0)-A%-SULFANYLIDENE)AMINO)-8-
HYDROXYNAPHTHALENE-1,4-DIONE (8b)
0]
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The compound 8b was purified by semipreparative RP-HPLC using a Purospher STAR Cis
column, an acetonitrile-water (15% to 65%) gradient with a flow of 2.0 mL/min, and
monitoring at 210 nm, 254 nm, 280 nm and 300 nm, 78.56 mg, 90% yield; Orange coloured
solid; m.p. =178 - 180 °C.
1H NMR (400 MHz, CDCls): & 12.28 (s, 1H), 7.85 (d, J = 8.6 Hz, 2H), 7.53 — 7.50 (m, 3H),
7.43 (t,J = 7.9 Hz, 1H), 7.15 — 7.12 (m, 1H), 6.23 (s, 1H), 3.33 (s, 3H).
13C {*H} NMR (101 MHz, CDClz): 5 190.5, 182.0, 160.8, 151.8, 141.0, 136.6, 134.9, 131.3,
130.4,129.1, 124.7, 119.6, 119.1, 114.7, 47 .4.
HRMS (ESI) m/z: [M+H]" Calcd. For C17H13NO4SCI: 362.0254; found: 362.0247.

5-HYDROXY-2-(METHYL(3-NITROPHENYL)(OXO)-AS-SULFANYLIDENE)
AMINO)NAPHTHALENE-1,4-DIONE (8c)
OH O

The compound 8c was purified by semipreparative RP-HPLC using a Purospher STAR Cis
column, an acetonitrile-water (15% to 65%) gradient with a flow of 2.0 mL/min, and
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monitoring at 210 nm, 254 nm, 280 nm and 300 nm, 7.20 mg, 8% yield; Orange Coloured
solid; m.p. =176 - 177 °C.

IH NMR (400 MHz, CDCls): & 11.64 (s, 1H), 8.77 (t, J = 1.9 Hz, 1H), 8.49 — 8.46 (m, 1H),
8.28 — 8.25 (m, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.53 — 7.45 (m, 2H), 7.11(dd, J = 8.2, 1.4 Hz,
1H), 6.31 (s, 1H), 3.40 (s, 3H).

13C {!H} NMR (101 MHz, CDClz): 5 187.4, 184.1, 161.8, 149.9, 141.4, 137.1, 133.2, 132.5,
131.6, 128.7, 123.6, 123.2, 121.5, 118.8, 47.4

HRMS (ESI) m/z: [M+H]" Calcd. For C17H13N206S: 373.0494; found: 373.0503.

8-HYDROXY-2-(METHYL(3-NITROPHENYL)(OXO)-AS-SULFANYLIDENE)
AMINO)NAPHTHALENE-1,4-DIONE (8d)
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The compound 8d was purified by semipreparative RP-HPLC using a Purospher STAR Cis
column, an acetonitrile-water (15% to 65%) gradient with a flow of 2.0 mL/min, and
monitoring at 210 nm, 254 nm, 280 nm and 300 nm, 77.28 mg, 92% yield; Orange Coloured
solid; m.p. = 215 - 217 °C.

IH NMR (400 MHz, CDCls): & 12.25 (s, 1H), 8.76 (t, J = 1.9 Hz, 1H), 8.47 — 8.44 (m, 1H),
8.27 — 8.24 (m, 1H), 7.78 (t, J = 8.0 Hz, 1H), 7.47 — 7.40 (m, 2H), 7.14 (dd, J = 7.9, 1.6 Hz,
1H), 6.34 (s, 1H), 3.36 (s, 3H).

13C {*H} NMR (101 MHz, CDClz): 6 190.8, 181.8, 161.0, 151.2, 149.0, 142.4, 136.2, 132.8,
131.4,131.1,128.3,125.1, 122.7, 120.0, 114.8, 47.9.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H13N206S: 373.0494; found: 373.0497.

3,5-DICHLORO-2-(METHYL(OXO)(PHENYL)-A®-SULFANYLIDENE)AMINO)
CYCLOHEXA-2,5-DIENE-1,4-DIONE (10a)

Cl Cl
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The compound 10a was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/9), 67.88 mg, 73% vyield; dark red solid; m.p. = 165 - 167 °C.

1H NMR (400 MHz, CDCls): § 7.93 — 7.91 (m, 2H), 7.60 — 7.52 (m, 3H), 6.70 (s, 1H), 3.33
(s, 3H).

13C {*H} NMR (101 MHz, CDClz): 6 179.4, 173.1, 146.1, 145.1, 141.0, 133.6, 130.4, 129.8,
126.7, 123.9, 48.9.

HRMS (ESI) m/z: [M+H]* Calcd. For C13H10NO3SCl.: 329.9758; found: 329.9761.

3,5-DICHLORO-2-((METHYL(3-NITROPHENYL)(OXO)-A5-SULFANYLIDENE)
AMINO)CYCLOHEXA-2,5-DIENE-1,4-DIONE (10b)
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The compound 10b was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/9), 82.45 mg, 78% yield; dark red solid; m.p. =170 - 173 °C.

IH NMR (400 MHz, CDCls): 6 8.79 (s, 1H), 8.47 — 8.42 (m, 1H), 8.31 — 8.26 (m, 1H), 7.78
(t, J=8.0 Hz, 1H), 6.74 (d, J = 0.6 Hz, 1H), 3.40 (s, 3H).

13C {*H} NMR (101 MHz, CDClz): 5 178.4, 171.9, 147.6, 144.2, 144.0, 142.8, 131.1, 130.1,
129.2, 126.8, 124.0, 121.1, 47.5.

HRMS (ESI) m/z: [M+H]" Calcd. For C13H9N205SCly: 374.9609; found: 374.9597.

2,5-DIMETHYL-3-(METHYL(OXO)(PHENYL)-A®-SULFANYLIDENE)AMINO)
CYCLOHEXA-2,5-DIENE-1,4-DIONE (10c)
O

The compound 10c was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/9), 64.16 mg, 56% yield; orange coloured solid; m.p. = 133 - 135 °C.

IH NMR (400 MHz, CDCls): & 7.91 — 7.86 (m, 2H), 7.56 — 7.48 (m, 3H), 6.36 (d, J = 1.6
Hz, 1H), 3.23 (s, 3H), 2.01 (s, 3H), 1.83 (d, J = 1.6 Hz, 3H).
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13C {!H} NMR (101 MHz, CDCls): 6 187.2, 182.6, 155.0, 141.5, 141.3, 132.9, 131.7, 128.4,
126.8, 125.5, 48.0, 14.6, 9.9.
HRMS (ESI) m/z: [M+Na]* Calcd. For C1sH1sNOsNaS: 312.0670; found: 312.0675.

2-ISOPROPYL-5-METHYL-3-(METHYL(OXO)(PHENYL)-A%-SULFANYLIDENE)
AMINO)CYCLOHEXA-2,5-DIENE-1,4-DIONE (10d)

The compound 10d was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/9), 48.45 mg, 50% vyield; dark orange coloured solid; m.p. = 128 - 130 °C.
IH NMR (400 MHz, CDCls): § 7.87 (dd, J = 8.2, 1.5 Hz, 2H), 7.54 — 7.47 (m, 3H), 6.29 (d,
J=1.2 Hz, 1H), 3.24 (s, 3H), 2.01 (s, 3H), 0.96 (d, J = 6.9 Hz, 3H), 0.84 (d, J = 6.9 Hz, 3H).
13C {IH} NMR (101 MHz, CDCls): § 187.6, 181.9, 150.6, 144.6, 141.2, 131.6, 129.8, 128.4,
126.2, 125.5, 47.9, 25.5, 20.3 (2C), 9.8.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H20NO3S: 318.1164; found: 318.1149.

2-((3-METHOXYPHENYL)AMINO)NAPHTHALENE-1,4-DIONE (11a)

=Y

The compound 1la was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/9), 82.4 mg, 93% yield; red solid; m.p. = 163 - 165 °C.

IH NMR (400 MHz, CDCls): & 8.05 — 8.02 (m, 2H), 7.71 — 7.66 (m, 1H), 7.61 — 7.57 (m,
1H), 7.49 (s, 1H), 7.24 (t, = 8.1 Hz, 1H), 6.80 (dd, J = 7.9, 1.9 Hz, 1H), 6.73 (t, J = 2.2 Hz,
1H), 6.69 — 6.67 (m, 1H), 6.38 (s, 1H), 3.75 (s, 3H).

13C NMR (101 MHz, CDClz): & 184.1, 182.2, 160.7, 144.7, 138.7, 135.1, 133.3, 132.5,
130.5, 130.4, 126.7, 126.3, 114.9, 111.1, 108.6, 103.9, 55.6.

HRMS (ESI) m/z: [M+H]* Calcd. For C17H14NO3: 280.0974; found: 280.0990.
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2-(((3-BROMOPHENYL)(METHYL)(OX0)-AS-SULFANEYLIDENE)AMINO)-3-
(PHENYLTHIO)NAPHTHALENE-1,4-DIONE (12)

S
(LI 8
1}
-.S
N |Q
(0] r

The compound 12 was purified by column chromatography on silica gel (Eluent:
EtOAc/Hexane = 1/9), 43.52 mg, 68% yield; red solid; m.p. = 207 - 210 °C.

IH NMR (400 MHz, CDCl3) § 8.10 (dd, J = 7.7, 0.9 Hz, 1H), 7.92 (dd, J = 7.6, 1.0 Hz, 1H),
7.82 (t,J = 1.8 Hz, 1H), 7.70 — 7.63 (m, 3H), 7.60 (td, J = 7.5, 1.3 Hz, 1H), 7.45 — 7.41 (m,
2H), 7.38 (t, J = 7.9 Hz, 1H), 7.33 — 7.28 (m, 2H), 7.23 — 7.21 (m, 1H), 2.91 (s, 3H).

13C NMR (101 MHz, CDCls) 5 182.0, 179.3, 149.0, 143.6, 135.9, 135.5, 134.2, 133.0, 132.8,
130.9, 130.6, 130.3, 129.0, 128.8, 128.2, 127.1, 126.8, 126.4, 124.9, 123.4, 48.3.

HRMS (ESI) m/z: [M+H]* Calcd. For C23H17NO3S,Br: 497.9833; found: 497.9828.
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'H and ¥C {{H} NMR and HRMS Spectra

!H NMR (400 MHz) of 3ain CDCls
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HRMS of 3a

Elemental Composition Report Page 1
« Single Mass Analysis 0
Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off (@)
Number of isotope peaks used for i-FIT = 3 g
-,
d

Monoisotopic Mass, Even Electron lons N |
20 formula(e) evaluated with 1 results within limits (up to 3 closest resuits for each mass)
Elements Used: )
C:0-17 H:0-100 N:0-1 0:0-3 S:0-1
NQ-A QMI DIVISION, CSIR-IIIM JAMMU 04-Mar-2022

Xevo G2-XS QTOF YFC2015 14:27:43
040322_06 8 (0.172) Cm (8) 1: TOF MS ES+

5.17e+005
312.0707
1001 } 334.0526
e
]
OJ 156.0489 196.0468 301.1439 338.3434 413.2675 435 1279 , 536 1667 610. 184{ 8451127 724 3224 780. 29}
R A A oA L LARA AR AR hah s s A s Ea S SARSS AL Loty one L LA et ot S e
1(110 1%0 ; 260 250 300 350 400 450 500 550 650 700 750

Minimum: =1.5
Maximum: 2.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
312.0707 312.0694 1.3 4.2 11..5 31..9 n/a n/a Cl7 H14 N 03 S

IH NMR (400 MHz) of 3b in CDCl5

05
04
99
98
86
84
74
72
68
66
66
64
6.37

3.40

-0.00

Br

—w=0

B —
L

T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

f1 (ppm)
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13C {*H} NMR (101 MHz) of 3b in CDCl5

—184.96
—182.83
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HRMS Spectra of 3b
Elemental Composition Report Page 1
+ Single Mass Analysis (e
Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3 9 B
r
Monoisotopic Mass, Even Electron lons N’/S
20 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) I
Elements Used: 0)
C:0-17 H:0-100 N:0-1 0:0-3 S:0-1
NQ-A QMI DIVISION, CSIR-IIIM JAMMU 04-Mar-2022
Xevo G2-XS QTOF YFC2015 14:27:43
040322_06 8 (0.172) Cm (8) 1: TOF MS ES+
5.17e+005
312.0707
1001 334.0526
%
4 J 156.0489  196.0468 301.1439 338:3434 413.2675 43, 1279 536.1667 e 845127 7243224 7802043
100 150 | 200 250 300 350 400 450 500 550 600 650 700 750
Minimum: =115
Maximum: 2.0 10..0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
312.0707 312.0694 1.3 4.2 11.5 31.9 n/a n/a C17 H14 N 03 S
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'H NMR (400 MHz) of 3¢ in CDCls
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HRMS of 3c

!
Elemental Composition Report Page 1
Sirigle Mass Analysis Q
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off O
Number of isotope peaks used for i-FIT = 3 g
<
Monoisotopic Mass, Even Electron lors N I\
20 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 0O:0-3 S:041 i
NQ-N QMI DIVISION, CSIR-IIM JAMMU 06-Apr-202:
Xevo G2-XS QTOF YFC2015 il ;Azsgsi
060422_04 9 (0.208).Cm (9) e
348.0679
100 326.0852j |
% R
125.9850 349.0697
; 167.0117 349
113.9603 ' 229.1379 301.1362| s o 673.1443
R ol by 2 Par0.0507 4541841 56150 6104830 | 6751440720 a6
i ol b A “I‘:|w‘.“ Sl R _!.“‘\““-:\’;]I”t(_.:_H,,“l,.,(:‘,,,‘...;IA‘..]‘..‘tn.‘.un“.ulu‘.1 .......
ey oho | A0, .. G00., - 3ED- . 400  4B) - 50D . - §50 . 600 - @0 - 700
A . =1.5
Minimum:
Maximum: 2.0 59'0 50.0
g s g Conf (%) Formula
lc. Mass mba PPM DBE 1-FIT Norm
e ids soilem UL e O -AL.5 - B%A, . “mfs < afa. - cle HIE ¥.65 &
IH NMR (400 MHz) of 3d in CDCl3
wwwmwmr\ttr:rzvtvtttrtrt; :\':\'r\'r\'r\'r\'r\'v\'No'\T/ud w(;v b
(0]
F
O
g
~,
4
N™]
0]
|
N e N
gLz "nde & &
T T T T T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 f15.(0 )4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
ppm
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19F NMR (377 MHz) of 3d in CDCls
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HRMS of 3d

Elemental Composition Report rage 1
Single Mass Analysis ) o)
Tolerance = 50.0 PPM / DBE: min = -1.5, max = §0.0 F
Element prediction: Off ) o)
Number of isotope peaks used for i-FIT = 3 i
Monoisotopic Mass, Even Electron lons N/’?
94 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: o)
C:0-17 H:0-100 N:0-1 0:0-3 F:0-3 S:0-1
NQ-D QMI DIVISION, CSIR-IIIM JAMMU 31-Mar-2022
Xevo G2-XS QTOF YFC2015 14:37:19
310322_26 8 (0.172) Cm (8) 1: TOF MS ES+
7.85e+005
100+ 125.9852 338.3377
3300598 | 3520416
167.0125 N
% i 301.1371 | l \ 537.3395
1240832 | 1829873 2091300 | [ 536.1656
113.9695 ||, [185.1004 ‘ | 860748 538.2973
s i [ ga2.2s61 | ] 393.2713
o Y bbb bt L Lol 1 ‘|‘ £ 433.1371447.1856  515.4226 | 1340
T - | L Ll Tyl Meabiede it Lt a b o, g ‘-»-HH:H!‘ o b ol o g st b b Bl s M Losartiulin o sty 5 1. P
i T M i e i s T i T EEeessi miz
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
Minimum: =1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mba PPM DBE i~FIT Norm Conf (%) Formula
330.0598  330.0600 -0.2 -0.6 11.5 88.5 n/a n/a C17 H13 N 03 F S

IH NMR (400 MHz) of 3e in CDCls
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13C {*H} NMR (101 MHz) of 3e in CDCl5
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HRMS of 3e

Elemental Composition Report Page 1

) (0]
Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0 (o)
Element prediction: Off . 1 _@
N/

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons (6]
20 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 0:0-3 S:01
NQ-t QM DIVISION, CSIR-IIIM JAMMU 23-Feb-2022
Xevo G2-XS QTOF YFC2015 11:45:19
' 230222_04 12 (0.259) Cm (12:13) 1: TOF MS ES+
5.45e+005
374.0859
180 ‘ _396.0678
{1
el
e ]

227.0739  301.1442 i 397:0722 44 1727 5361702 610.1853 6842045 7053 pagossi
L BT 6702  RI0ABS el 2551

i EARARREEAN SRS REERT

154.9850
12519063

¥ < EaatEeuaesrasnapenpatescanas e LIRS RARENRARES RAREN LA T
T 100 150 260 250 300 350 400 450 500 550 600 650 . 700 750 800 850
m =15
mum: 2.0 5,0 50.0

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

n/a n/a C22 H16 N O3 S

.085¢% 374.0851 0.8 24 1545 34.3
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'H NMR (400 MHz) of 3f in CDCls
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HRMS of 3f

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0

Element prediction: Off . (0]
Number of isotope peaks used for i-FIT = 3 g Cl
A
Monoisotopic Mass, Even Electron lons N |
36 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) 0
Elements Used:
C:0-17 H:0-100 N:0-1 0O:0-3 S:0-1 CI: 01
NQ-G QMI DIVISION, CSIR-IIIM JAMMU 30-Mar-2022
Xevo G2-XS QTOF YFC2015 12:28:36
300322_11 6 (0.138) 1: TOF Mas Ec>so+7
1.33e+
100+ 346.?292
|
1
]
s
% 1348.0265 610.1843
] 338.3406 [ 611.1850
N 370 oaas 536.1650 _684.2032
190.0076 301.1300 \! ‘ 3 l 7582224 8322418 05 2610981 2805
100 200 300 400 500 600 700 800 900 1000 1100 " 1200
Minimum: -1.5
Maximum: 2:0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
346.0292  346.0305 -1.3 -3.8 11.5 1161.4 n/a n/a C17 H13 N 03 S Cl1
IH NMR (400 MHz) of 3g in CDCls
RRE B85 33388z3RQALR 5 8
% % 6 BWHB NNNRNNNNNKNNNS o <
NN g
(0]
(0]
g
7,
4
N™|
o] NO,

3.00—=

T T T T T T T T T T T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
f1 (ppm)
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13C {*H} NMR (101 MHz) of 3g in CDCls
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HRMS of 3g
Elemental Composition Report Page 1
. . 0
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0 lo)
Element prediction: Off "
Number of isotope peaks used for i-FIT = 3 N/,S
Moncisotopic Mass, Even Electron lons NO
40 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) (0] 2
Elements Used:
C:017 H:0-100 N:0-2 0:0-5 S:0-1
NQ-H QMI DIVISION, CSIR-IlIM JAMMU 23-Feb-2022
Xevo G2-XS QTOF YFC2015 11:42:45
230772_03 7 (0.155) Cm (7) 1: TOF MS ES+
2.00e+006
o 357.0551
|
% :
95840582 610.1835 -735.0816
239.0316 { 536.1650 611.1843 [
L 1259792218521, | 3011424 | | 36821 L ; | 736.0846 797 o596 868.3176
U T T T T T e [ S T T S e e e T e L BARAY RAAAY LA MRS LARRN RAARS AARRI LRSS ARSs Ranz s uns e T T RS e miz
100 150 200 250 300 350 400 450 500 550 600 €50 700 = 750 . 800 @ 850 900
-1.5
2.0 5.0 50.0
Mas: Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
357.055°  357.0545 0.6 1.9 12:5 33.1 n/a n/a C17 H13 N2 05 S
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'H NMR (400 MHz) of 3h in CDCls
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HRMS of 3h

Elemental Composition Report

Page 1
2 ] (0]
Single Mass Analysis
Tolerance =3.0 PPM / DBE: min = -1.5, max = 50.0 o
Element prediction: Off 1l
Number of isotope peaks used for i-FIT = 3 .S
N
Monoisotopic Mass, Even Electron lons I
24 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) (o]
Elements Used: /
C:0-18 H:0-200 N:0-1 0:04 S 0-1
NQ-I QMI DIVISION, CSIR-IIIM JAMMU 10-Feb-2022
Xevo G2-XS QTOF YFC2015 11:54:20
100222_08 6 (0.138) Cm (5:7) 1: TOF MS ES+
1.86e+006
364.0622
: 240.1500 .
109 1 342.0803
i i 413.2663
%
1 268.1814
| 365.0892 601.3491
! ’ [ ¥ 4142697 555 0097 I
o 81,6401 126.0142  186.0583 : M ) G o 5513407 | 6615359
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: AR
Maximum: 200 3.0 50.0
Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf (%) Formula
342.0803  342.0800 0.3 0.9 11.5 51.0 n/a n/a Cl8 H16 N 04 §
'H NMR (400 MHz) of 3i in CDCls;
VP PN Y
o
O N=
1]
.S
NS/
o

0974 P—m—m——
(S

3.01—=

5 4.0

10.0 9.5

3.5 3.0

50 4
f1 (ppm)
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13C {*H} NMR (101 MHz) of 3i in CDCls
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HRMS of 3i
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 used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
28 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:0-2 0:0-3 S:0-1
NQ-K ; QMI DIVISION, CSIR-IIIM JAMMU 01-Apr-2022
Xevo G2-XS QTOF YFC2015 12:43:17
010422_13 8 (0.172) Cm (8) 1: TOF MS ES+
7.03e+005
1004 : 313.0644
% |
g 314.0651 315.0882
304.2784
i ghin,2ore 310.0378  341.1459 | 319.0867  321.1847 322.1407 455 nacs
I e B e B R B B B B L MMM IS A e miz
3040 - 306.0 308.0 310.0 312.0 314.0 316.0 318.0 320.0 322.0 324.0 326.0
Minimum: ;: -1.5
Max imum: 42, 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
n/a n/a Cl6 H13 N2 03 S

313.0644 313.0647 =013 =1.0 11.5 529
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'H NMR (400 MHz) of 3j in CDCls
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HRMS of 3j

Elemental Composition Report Page 1
Single Mass Analysis o
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3 Ol
Monoisotopic Mass, Even Electron lons -S
163 formula(e)-evaluated with 1 results within limits (up to 3 closest results for each mass) N I
Elements Used: o)
C:0-19 H:0-100 N:0-1 0:0-3 S:0-1 Cl:0-1 Br: 0-1
NQ-L QMI DIVISION, CSIR-IlIM JAMMU 04-Mar-2022
Xevo G2-XS QTOF YFC2015 14:20:01
040322_03 8 (0.172) Cm (8) 1: TOF MS ES+
4.60e+005
348.0683
100 326.0864
%
] 349.0717
1 1269869 154.9922203.0362 50 445 £031095 SO38763 5361735 610.1018 6731420 1169329
Ot R R AR AR N AR RARLs Lanns Sak s auny nanastays su bt T T e R T e T ST miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750
Minimum: =105
Maximum: 250 5..0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
326.0864  326.0851 143 4.0 Thwbi - 8842 n/a n/a C18 H16 N 03 s
!H NMR (400 MHz) of 3k in CDCls
il NN t:@'ﬂ;mj;: IR
0]
(0]
g
<
N
0]
3 i
S ! L
i g g P = « : : :
T T T T T T T T T T T T T T T ! ‘ 1‘ 5 1.0 0.5 0.0
70 65 60 55 50 45 40 35 3.0 25 20 . . . .
100 95 90 85 80 75 f1 (ppm)
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Z)0 n 3
13C {*H} NMR (101 MHz) of 3k in CDCI

—184.91
— 182.63
— 150.56

47.45

B L A o
0]
0]
g
7,
N7
(0] r
1! 1
|
200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0
f1 (ppm)
HRMS of 3k
Elemental Composition Report 0 Page 1
« ; Q
Single Mass Analysis !
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 N7
Element prediction: Off 0 r
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
36 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 0:0-3 S:0-1 Br:0-1
NQ-Br QMI DIVISION, CSIR-IIIM JAMMU 27-Jul-2022
Xevo G2-XS QTOF YFC2015 o l\1:1 .33&14
- g +
270722_05 6 (0.138) Cm (5:6) B i
391.9783
10
413.9633
150.1100.172.0931 301.1390
o,
* 338.3387
141.9614
2777 414.9783 :
o 242f/2 S 507.2667 335.1658 6103912 6921261 755 5503
S gL hL o1 §dbrardy '.'.x.‘xl.l.--L ,'I”,,I'.,.,,‘..yl..nl.-.-.--..'..u,....[..u,...e.lb...|.u.|..u|u.x|..urn1-|— m/z
Trnlun|....(un|nn|:...‘...-|nu|--"1""6'0" 1 350 400 450 500 550 600 5 700 750
100 150 200 250 3
-1.5
Min'%mum:' Aok 50.0 50.0
Mg T BE i-FIT Norm Conf (%) Formula
Masa calc. Mass wP2  FRM. 0%, 462 n/a  n/a  Cl7HI3N 03§ Br
389.9798  389.9800 -
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'H NMR (400 MHz) of 3 in CDCls
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13C {'H} NMR (101 MHz) of 3l in CDCl;
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HRMS of 3I

page 1
jle/ental Composition Report
ingle Mass Analysis (o]
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off o
Number of isotope peaks used for i-FIT=3 P E—
NG
Monoisotopic Mass, Even Electron lons h s) !
17 formula(e) evaluated with 1 resuits within limits (up to 3 closest results for each mas (e}
Elements Used: . 2022
C:0-12 H:0-100 N:0-1 0:0-3 S:0-1 01-Aug- 29
DMS QMI DIVISION, CSIR-IlIM JAMMU 12:02:
Xevo G2-XS QTOF YFC2015 1: TOF MS ES+
010822_02 8 (0.172) Cm (8) 2.75e+006
10 250.0546
272.0351
% 338.3405 417.2946
[ 415.2775
177.1008 339.3412 418.2953 521.0827
113.9631 141.9583
5 ikl ) . LA (I B (G l7532]-°897 610.1961 699.4556 758 2093 ;
L R L L G L L) R Sy LA A RR) ARy LA AERS Lassnn sy sy Lo L DRSN W v AR RN LA RALAS LARAS Ransy o e o Adtnd T M/Z
100 150 200 250 300 350 400 450 500 550 600 650 700 7%0 ' 800
Minimum: ~1.+'8
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT  Norm Conf (%) Formula
250.0546  250.0538 0.8 32 75 34.6 n/a n/a Cl2 H12 N o3 s
'H NMR (400 MHz) of 3m in CDCls;
SSS3RRA333 TRNRRRRRE LIRS G
‘—‘—l—lﬁﬁaﬁﬁﬁ/ {z&-ﬁ-ﬁ-‘—‘—‘
O
0]
1}
N”?:\
@)

1 2191
231

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0

wn
o
=)
o
wn

50 45
f1 (ppm)
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13C {*H} NMR (101 MHz) of 3m in CDCls

7.40

- 184.96

~183.16
152.25
133
132
132
131
126
125

— 118.04
47.33

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60

f1 (ppm)
HRMS of 3m
—-_—
oy Page 1
Ele/ ental Composition Report o °
Single Mass Analysis Q
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 _8—
Element prediction: Off N”
Number of isotope peaks used for i-FIT = 3 o) k
Monoisotopic Mass, Even Electron lons
17 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 0:0-3 S:0-1
: X : 9-Jul-2022
DESO QMI DIVISION, CSIR-IIM JAMMU v
Xevo G2-XS QTOF YFC2015 1: TOF MS ES+
290722_06 6 (0.138) 1.98e+006
. 300.0654
278.0833
% 301.1398
182.9836 338.3405 577.1440
125.9850141:7572 2291399 359.2397 413.2660 507.2723 | ?10'1849 684.2043
0 i T T 1 i . & y
et e e e e et e e e e e e miz
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
r—— 2.0 50.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
278.0833  278.0851 -1.8 -6.5 7.5 1012.9 n/a n/a Cl4 H16 N 03 8§
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'H NMR (400 MHz) of 5a in CDCls
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HRMS of 5a

Elemental Composition Report Page 1
Single Mass Analysis 0]
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off Cl 0
Number of isotope peaks used for i-FIT = 3 1
Monoisotopic Mass, Even Electron lons N//?
60 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: @)
C:0-17 H:0-200 N:0-2 0:0-3 S:0-1 CI 0-1
NQ-1-A QMI DIVISION, CSIR-IIIM JAMMU ) 12-Oct-2021
Xevo G2-XS QTOF YFC2015 11:53:43
121021_06 6 (0.138) Cm (5:7) 1: TOF MS ES+
1.66e+006
100 368.0133
346.0313
%
370.0106
536.1656 610.1843
{ 125.9863 1g2 0866 229.1454301.1430 393.2989 455 4062 i ‘. 6842033 713\9345 753,22:‘?
O e e e e e e e e e e e e e e miz
"Tio0 | 150 | 200 | 250 = 300 = 350 400 450 @ s00 = 550 600  es0 | 700 | 750
Minimum: =15
Maximum: 210 3.0 50.0
Mass Calc. Mass mDa PPM DBE 1=FTT Norm Conf (%) Formula
346.0313  346.0305 0.8 2:3 11:5 35.8 n/a n/a Cl7 H13 N 03 S Cl
IH NMR (400 MHz) of 5b in CDCl;
WBWHBBOBBNNNNNNNNNNNNNNNN o ~N 7
O
Cl
o 0]
g
'~
N™|
0]
I !
J JL AL L JL_I*N—‘
EEP 'z T
T T T T m\ﬁ—"‘ﬁ\ T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

50 45
f1 (ppm)
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13C {*H} NMR (101 MHz) of 5b in CDCls

: % 17N SN
O
Cl 0
0]
g
<
N
0]
T T T T T T T T T ‘0
i ! ‘ ‘ ‘ ‘ ‘ ‘ ‘ 160 9 8 70 60 50 40 30 20 10
2‘10 zbo 190 180 170 160 150 140 130 120 110f1 i
HRMS of 5b
A g
Elemental Composition Report Page 1
I
Single Mass Analysis 0
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off Cl 0 )
Number of isotope peaks used for i-FIT = 3 m
Monoisotopic Mass, Even Electron lons N/’?
107 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: (o)
C:0-19 H:0-100 N:0-1 O: 0-4 Si:0-1 S:0-1 CI 01
NQ-1-E QMI DIVISION, CSIR-IIIM JAMMU 03-Mar-2922
Xevo G2-XS QTOF YFC2015 - ;A%Oé:;o
0. 1 3
030322_107 (0.155) Cm (7:8) 1 Blot005
; 003 388.0417
] 410.0238
3 ;
610.1843
301';1 o 536.1658
125.9866 '154.9920 307.0988 J}Mz.ozw - 611.1858
109.9279. 254.5549 494.8875 | _537.1661 684.2021
O%Wﬁmﬁ#ﬂ{*wm% T T T e - e miz
100 . 150 200 250 300 350 - 400 450 500 550 600 650 :
Minimum: =1:5
Maximum: ‘2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
388.0417  388.0410 0.7 148 125 !38:7 n/a n/a C19 H15 N 04 s C1
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'H NMR (400 MHz) of 5¢ in CDCls
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HRMS of 5¢

Page 1 ‘

Elen‘lentél':Composition Report

Single Mass Analysis (0]
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 Cl
Element prediction: Off 0
Number of isotope peaks used for i-FIT = 3 L Br
b 2S5
Monoisotopic Mass, Even Electron lons N |
107 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) 0
Elements Used:
C:0-17 H:0-100 N:0-2 0:0-3 & 0-1 Cl:0-1 Br:0-1
NQH-C 74 QMI DIVISION, CSIR-IlIM JAMMU 18-Apr-2022
j, Xevo G2-XS QTOF YFC2015 i Iuss:ogzszis
180422_06.8 (0,172) Cm (8) y gl ¥ < i
! 425.9415
100
1 423.9423
‘ o)
1 447.9219
%] ‘
1 Il
. 125.9840  167.0109 301.1357 I l4a9.8245
: 273.3861 I 685.4102 726.1051
124.0847 o ] | :?93,2864 :'. ‘I,/ _464.0700 510.1816%5}‘."57‘5‘\‘ ) 5 353323‘%,2

1
'J',“h"' ¥ v | 1 "\"'I"‘\'”‘"“"‘]‘ | Ve 54
' \ TR0 | 650 | 700 750 800 850

Moo - 400 - 4g0; 500, 550

o T 'v;"”"’ I‘."“‘H i R ¥ B
100 150 200 250 300
: -1.5
Minimum: 5% 2
Maximum: 2:0 50.0 .
5 i-FIT Norm  Conf (%) Formula
iy g Wy ng gmf ll)}iws 40.2 n/a n/a c17 H12 N 03 § Cl Br .

423.9423 423.9410 1.

IH NMR (400 MHz) of 5d in CDCl5

M NN SO BB RS Y SRS S
SN ANRaREEBE88EETSRARIARNARE
S mm NN NN NN RN NN RN N RN R 3
SRR NSRS N
e =
~.S
|1 N~
‘\
‘\ I ‘
W
i
28883

105 10.0 9.5 9.0 8.5 8.0 7.5 7.0
. . . R . 6.5 6.0 55 5.0 4.5 4.0 3.5 3
1 (opm) . .0 2.5 2.0 15 1.0 0.5 0.0 -0.5
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13C {*H} NMR (101 MHz) of 5d in CDCls

an 2 monmoaCooao
s S M ARQASTRAAGR
BE S TBRRRERRRRSY
v I ==\t

0.00

(0]
Cl
0]
g
<
N
0]
|
!
li | |
! |
| o dx
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 _ 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
HRMS of 5d
Elefnental Composition Report Page 1
0]
Single Mass Analysis Cl
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0 (@]
Element prediction: Off Il
Number of isotope peaks used for i-FIT = 3 N’/S
Monoisotopic Mass, Even Electron lons e}
124 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:0-2 0:0-5 S:0-1 CI:0-1
NQ-1-F QMI DIVISION, CSIR-IIIM JAMMU 31-Mar-2022
Xevo G2-XS QTOF YFC2015 ' 14.42.327
310322_28 7 (0.155) 1: TOF MS ES+
1.02e+007
430.0271
100~ :
| 408.0449
%- i jjsz.oztm
- 338.3407 | 1433.0276
| 125.9852 Rl 2645255 | 339.3439 N 537.3943 6101843  §84.2034,708.1794 /07-3634 e
0— REREEEETARES T it L A RREES Ry RS R Tl L RS RES AR iy RRARS RO S ds Hl N e A i PR RS R T RRRES SR BAES S
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -r'l )
Maximum: ; 2.0 B 50.0
Mass Calé;. Mass mDa PPM DBE A~FLT Norm Conf (%) Formula
408.0449  408.0461 -1.2 -2.9 15.5 996.2 n/a n/a C22 H15 N 03 S Cl1
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'H NMR (400 MHz) of 5¢ in CDCls

000 —

LST—

€5'E —

I

oot
2507

m\cc.m

10T
=0T
00T

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

3.5

100 95 90 85 80 75 70 65 60 55 50 45 40
f1 (ppm)

10.5

19F NMR (377 MHz) of 5e in CDCls

2'80T-
£2'801-
£2'801-
77801
12801~
0Z°80T-

-20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170

-10

10

f1 (ppm)

S53



13C {*H} NMR (101 MHz) of 5e in CDCl5
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HRMS of 5e
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0 (0]
Element prediction: Off =
Number of isotope peaks used for i-FIT = 3 Cl o
Monoisotopic Mass, Even Electron lons I
162 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) ’/S
Elements Used: N |
C:0-17 H:0-200 N:0-1 0:0-3 S:0-1 Cl:0-1 F:0-3 0]
NQ-1D QMI DIVISION, CSIR-IlIM JAMMU 12-Oct-2021
Xevo G2-XS QTOF YFC2015 11:51:01
121021_05 8 (0.172) Cm (8:9) 1: TOF MS ES+
5.74e+005
o 364.0217
1 386.0036
%
o 482.4062 570.4583
125.9865 5 526.4322 - 684.2066
ol zeosma| | 1820808994430  sotazso N L, el iz
T 150 00 250 300 350 400 450 500 550 600 650 700
Minimum: =35
Maximum: 250 3.0 50.0
i— la
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formu
364.0217  364.0210 0.7 1.9 11.5 34.8 n/a n/a Cl7 H12 N 03 S C1 F
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'H NMR (400 MHz) of 5f in CDCls
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13C {'H} NMR (101 MHz) of 5f in CDCls
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HRMS of 5f

Elemental Composition Report

Page 1
Single Mass Analysis o)
Tolerance =3.0 PPM / DBE: min = ~1.5, max = 50.0
Element prediction: Off Cl
Number of isotope peaks used for i-FIT = 3 9 cl
Monoisotopic Mass, Even Electron lons ’/S
52 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) N I
Elements Used: o)
C:0-17 H:0-200 N:01 0:0-3 S:0-1 Cl. 0-2 y
NQ-1-G QMI DIVISION, CSIR-IlIM JAMMU 10-Feb-2022
Xevo G2-XS QTOF YFC2015 12:04:36
100222_12 6 (0.138) Cm (4:8) 1: TOF MS ES+
6.99e+005
1004 221.j290
: 610.1844
%
i l 536.1658
| 1259 ‘ 2431117 3799920 01 9742 o11.1854684 2036
! ] 5. 85&153‘9543 : 301.1427 L A0 agpag7g (371672 k613.1890 | 6852042 7582230 -
100 150 200 250 300 | 30 | 400 | 40 @ so0 " atg 600 650 700 | 750 | 800
Minimum: =I5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
379.9920  379.9915 0.5 1.3 1.5  B9.d n/a n/a Cl17 H12 N 03 S Cl2
'H NMR (400 MHz) of 5g in CDCl3
]
SR NBRIT I NN AR RSSO IRNNRREST LY 2 s
ggggggg%%;andm\'jjff;j:\',\'m\'y\'m\y\.\.\:\.\ ]
N N -
(0]
Cl
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g
<
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(o] NO,
| |
[
i I
=1 g - S ‘ : : . . ; : . T T T T T T T T
T T T T ! . 1.0 05 00 -0.5
105 100 85 90 85 80 75 70 65 60 55 45 40 35 30 25 20 15

5.0
f1 (ppm)
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13C {*H} NMR (101 MHz) of 5g in CDCI
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HRMS of 5g
Elemental Composition Report Page 1
Single Mass Analysis fo)
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off Cl
Number of isotope peaks used for i-FIT = 3 9
Monoisotopic Mass, Even Electron lons N”S
76 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) I
Elements Used: (o] NO,
C:0-17 H:0-100 N:0-2 0:0-5 S:0-1 CI: 0-1
NQ-1-H QMI DIVISION, CSIR-IIIM JAMMU 31-Mar-2022
Xevo G2-XS QTOF YFC2015 14:39:53
310322_27 6 (0.138) 1: TOF MS ES+
2.20e+006
338.3406
100 3 391.}0143
|
I .
% 301439% 393.0116
125.9852 i 537.3943
[ Jeroli6 # | 4129061 ]
1240861 ok [ p 32 | 2975 oesazss 8030057 860.0301
(A S S T O - MG I TR Vistiod O 2 a27.4058 10754497 11303213
a - O T T T e e e e e e miz
0 200 300 400 500 600 700 800 900 1000 1100 1200
e
mum; 2.0 50.0 50.0
Mass Calc. Mas D i
391.0143 391‘- ASs  mDa PPM DBE i-FIT Norm Conf (%) Formula
10155 sl =31 12,5+ 1056.3: n/d n/a C17 H12 N2 05 S C1
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'H NMR (400 MHz) of 5h in CDCls

T BN N | '
OH O
Br
_S
N’|
OH O
I
|
| ! |
I
& & gy & & &
1:"':.5 ‘ 1‘2.5 ‘ 1‘1.5 1(‘).5 9‘.5 9‘.0 8‘.5 8‘.0 7‘.5 7‘.0 t;.S 6‘.0 ;.5 5‘.0 4‘.5 4‘.0 3‘.5 3‘.0 2‘.5 2‘.0 1‘.5 1‘.0 0‘.5 (;.0
f1 (ppm)
13C {*H} NMR (101 MHz) of 5h in CDCls
T T WS TV i
OH O
Br
.S
N’|
OH O

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

S58



HRMS of 5h

Elemental Composition Report Page 1

H
Single Mass Analysis OH O

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

Element prediction: Off 9
Number of isotope peaks used for i-FIT = 3 _S Br
; N~
Monoisotopic Mass, Even Electron lons I
52 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) OH O
Elements Used:
C:0-17 H:0-100 N:0-1 0:0-5 S:0-1 Br: 01
NQ-5-C " QMI DIVISION, CSIR-IIIM JAMMU 31-"?3’_:‘2%%’
Xevo G2-XS QTOF YFC2015 O
310322_29 8 (0.172) 2 39e+006
423.9676
1OOT |
] ' ‘
%JJ | !
J : [ 424.9704
13713162 4o 1779 3932973 ags.z686 4132664 | |, gt pusiie W10 it 4633049 4742116477.1878
1 375 380 "285 300 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
Minimum: b 1.5
Maximum: £ 2.0 50.0 50.0
o) i-FI E 3 la
M Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formu
43??9694 421.9698 -0.4 =09 11.5 1009.9 n/a n/a Cl7 H13 N O5 S Br

IH NMR (400 MHz) of 5i in CDCl;

—12.77
—12.36
—3.88
—3.43
0.00

OH O

OH O o

Ld Lz z g

g8 8 g 8 = s 8

s 2 : = 2 a =
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
135 125 115 105 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
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B3C {*H} NMR (101 MHz) of 5i in CDCI

3
I TN YN
OH O
0]
g
<
N
OH O /O
‘ oy I | ! |
|
I ! | |
A o [‘1 ’ N . x
T T T T T T T T T T T T T T T T T T T T T
20 19 180 170 160 150 140 130 120 110 %oo ) 90 80 70 60 50 40 30 20 10 0
ppm
HRMS of 5i
———
Elemental Composition Report OH O Page 1
Single Mass Analysis o
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0 a
Element prediction: Off N/’S
Number of isotope peaks used for i-FIT = 3 I
OH O o
Monoisotopic Mass, Even Electron lons /
32 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:0-1 0:0-6 S:0-1
NQ-5-I QMI DIVISION, CSIR-IIIM JAMMU 23-Feb-2022
Xevo G2-XS§ QTOF YFC2015 11:48:02
230222_05 6 (0.138) Cm (6) 1: TOF MS ES+
6.85e+005
Vo 610.1845
|
1{ e 684.2029
1 i |
% ‘ '612.1832 |
374.0708 ! v 685.2036
'537.1667 — ;58.2216
i ’ 832.2413
125.9867 154-9713 301.1429 375.0743 519.1434 | 5381648 @13-1838 | 6872040 | 759.2227 8 i
0 T,,.,T,-,-r-:...,..«/v,,_..l.-ﬁ».r.,.,-—,.-v»-‘—-m,—p B CAaa tARAASEARN LIRS anty o kg KA S Aes SN AR LASA ARAN AEASAAALRREE) UAAEAAM SRS ARAN A
100 150 200 250 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 5.0 50.0
L o 1-FIT Conf (%) Formula
R Calc. Mass mba PPM DBE L=BLT Norm
332?0'/08 3‘/4.06‘3(8 1.0 2.7 11.5 384 n/a n/a C18 H16 N 06 S
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'H NMR (400 MHz) of 5j in CDCls

5 2 §428233888549385 A 8 g
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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
13.5 12,5 11.5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)
13C {*H} NMR (101 MHz) of 5j in CDCls
28 SR8y 42R2HT 0§ E ~
58 28RS RE88R8 2 3 I
22 48949y 99999y =] = 5
I /2NN NSNSV I I
OH O
(0]
g
-
N™|
OH O
1!
| |
! | | |
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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HRMS of 5j

Elemexntal Composition Rc i rt Page 1
- 3 -
Single Mass Analysis
Tolerance = 50.0 PPM / DBE =-1.5, max = 50.0 OH O
Element prediction: Off
Number of isotope peaks used o i-FIT =3 o
Monoisotopic Mass, Even Electre- s ,g
28 formula(e) evaluated with 1 res. - within limits (up to 3 closest results for each mass) N~ I
Elements Used:
C:0-17 H:0-100 N:0-1 C 05 S:0-1 OH O
NQ-5-A QMI DIVISION, CSIR-IIIM JAMMU 06-Apr-20
Xevo G2-XS QTOF YFC2015 12:11:
060422_03 6 (0.138) 1: TOF MS E¢
. 4.06e+(0
100_] 344.0580
1 141.0356
] 386.1050
|
%_ .
1259849 | 1700618 301.1398 4080870 —"
20 .G3a8 ‘ 536.1653 610. 1847 .
1240329 s et 9 1n L |(43038795072716 > 4 ‘Sbl‘ﬁ(‘iwleh | d
0= um-‘ R B ERGOR S R R o R AR RES YA RS REL IR RS R s AR SRR 6B R 5 L T ] LR R
100 150 200 250 300 350 400 450 500 550 650 700 750
Minimum: =300
Maximum: 2 50.0 50.0
i —~FI f(%) Formula
Mass Calc. Mass mb:a PPM DBE 1=ELT Norm Con
344.0580  344.0593 -7 -3.8 11.5 1248.3 n/a n/a Cl7 H14 N 05 S
IH NMR (400 MHz) of 5k in CDCls
Ny v T l ‘
2
Cl
_S
N7
|
I
l MA_,/\_ALQ;
W -
L : 4 :
T T T T T T T T T T T T T T T T T T 1
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 2.5 1.5 1.0 0.5 0.0 0.!

f1 (ppm)
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13C {*H} NMR (101 MHz) of 5k in CDCls

28 S 3088 8’33 “ o
g4 g 2995 S8RRN ¥ N
I I VeT v
0]
?
Cl
.S
N
0]
|
|
|
I I o |
b iy Jw W e g i ) Ay A
T T T T T T T T T T T T T T T T \0 3\0 2\0 1\0 \0
150 140 130 120 110 100 90 8 70 60 50 4
200 190 180 170 160 n
HRMS of 5k
Elemental Composition Report Page 1
Single Mass Analysis (o]
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off fo)
Numnber of isotope peaks used for i-FIT = 3 1l Cl
. .S
Meraisotopic Mass, Even Electron lons N~ |
36 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: (0]
G019 H:0-100 N:0-1 0:0-3 S:0-1 CI 01
NG 7 G QMI DIVISION, CSIR-IIIM JAMMU 23-Feb-2022
Xevo G2-XS QTOF YFC2015 11:40:03
230272_02 8 (0.172) Cm (8) 1: TOF MS ES+
4.24e+005
100 374.0625 .
396.0444
| A
8 |
e |
‘ }398 0424
! 125.9863 2475372 3011438 | ¢ 458.0135 516.8716 5805750 o 6 769.0961 837.6208858.4234
] B A AN A SRS LA AR AR AR RREAS LA LARRN RAARS ALLA LARAD LA Ls tkaasnea e T T T T O T T e T e e 2
100 150 200 250 300 350 450 500 55 600 650 700 750 800 850
Mi» mum: -1.5
Ma: ~mam: 2.0 5.0 50.0
Me Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
37..2625 374.0618 0.7 1.9 1145 3247 n/a n/a C1l9 H17 N 03 S Cl
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'H NMR (400 MHz) of 51 in CDCls
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HRMS of 51

A
Elemental Composition Report o Page 1
* Single Mass Analysis o
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0 g
Element prediction: Off N* |
Number of isotope peaks used for i-FIT = 3 i Br
Monoisotopic Mass, Even Electron lons
84 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 ClLO0-1 Br 01
NQ-7-J QMI DIVISION, CSIR-IIIM JAMMU 04-Mar-2022
; Xevo G2-XS QTOF YFC2015 14:17:27
040322_02 7 (0.155) Cm (7) . 1: TOF MS ES+
8.76e+005
100+ 299.9510
i 420.0102
1 277.9686
1 441.9920
% ;
| |
J 235.9580
| 574.9110 71637512;’9504
169.9762 220.9469 300.9609 i442.9950 572.9131_|_576.9092 714.9536 % " 775.5602858.9936
L e Aaas T T T T T T e [Ty P e [T [ [ e e e e miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Minimum: =15
Maximum: 2:0 5.0 50.0°
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
418.0122 418.0113 0.9 2.2 1325 33.0 n/a n/a Cl9 H17 N 03 S Br

'H NMR (400 MHz) of 5m in CDCl;3

NN NN OO0 N DN T NN oD D0 o
ZaNNN NN slaRNnnal3 RARRITITLTR S
prpepepede e e RGPS G P GG I IININ
rlirdir il NSRRI BNERNSASARNEREA
e
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N’|
|
| _,A“AL,__
%o%%oo 8 g
...... 8 g

T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)
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13C {*H} NMR (101 MHz) of 5m in CDCls

—182.16
— 179.54
— 151.16
— 148.66

46.99

S66

SN e
(o)
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g
7,
N7
NO, O Br
| |
A A
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 f11(00 ) 90 80 70 60 50 40 30 20 10 0
ppm
HRMS of 5m
Eleniental Composition Report e
Single Mass Analysis _
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 (o)
Element prediction: Off _
Number of isotope peaks used for i-FIT = 3 o
11
Monoisotopic Mass, Even Electron lons .S
76 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) N |
Elements Used:
C:047 H:0-100 N:0-2 0:0-5 S:0-1 Br:0-1 NO, O Br
NQ-8-J QMI DIVISION, CSIR-IlIM JAMMU 18-Apr-2022
Xevo G2-XS QTOF YFC2015 . 14:06:04
180422_05 6 (0.138) 1: TOI; l;A:sseEggs
.94
100+ 458.9443
434.9540\! ﬂ
i |
1 301.1394 ’ 14599472
i | 2.9058
125.9843 235.9542 | 3383401 I 610.1848 89
J |t | Lo bk L | 6842043 737:0988 870.9238 | g95.9077
LSS O WPRIREWRN FFOS Pl SN IR 1 § PN SR . el N i T ol
100 200 300 400 500 600 700 800 900 1000
Minimum: =il b
Maximum: 20 50.0 50.0
Mass Calc. Mess mDa PPM DBE i~FIT  Norm Conf (%) F
434.9 : ol _ Formula
640  434.9650  -1.0 -2.3 12.5 999.5 n/a  n/a Cl7 HI2 N2 05 S Br



'H NMR (400 MHz) of 5n in CDCls
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f1 (ppm)

10.5

13C {'H} NMR (101 MHz) of 5n in CDCl5
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2D NMR (COSY) Spectra of 5n in CDCl3

il

1
0
r1
] '
2
2 3
+
4
&
6
—_— L]
o
' 7
L} o
(]
= un 20 k
N7
NO, O ra
10
815 BID 7.5 7‘0 615 Eva 5‘5 5.0 4.5 4.‘0 3‘5 E‘ID 2.5 20 115 lfD 0.5
T2 (pprm)
HSQC Spectra of 5n in CDCl;
AU&\J J
Lo
* S0
100
3 . o
— e O 8
— |
O
N7
— 130
NO, O
QTU 8?5 ElTU 7.‘5 ?.IU 6?5 GTEI 5?5 5.‘EI 4.‘5 4IEI 3‘5 3TEI 2‘5 2.IEI 1.‘5 ljU EITS EITEI
f2 (pprmy

S68

1 (pprm)

1 (pprm)



HMBC Spectra of 5n in CDCl3

nne L

s

NO, O 100

110
1 '

. 120

v
+ ley gl

140

i \L H

) , ‘ 150
60
170
— . ' 160

190

8.0 75 70 6.5 6.0 5.5 5.0 4.5 35 30 25 2.0 15 10 0s oo

4.0
T2 (ppreiy

S69

1 ppm)



NOESY Spectra of 5n in CDCl;
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HRMS of 5n
Elemental Composition Report Page 1
* Single Mass Analysis (o)
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off o
Number of isotope peaks used for i-FIT = 3 N
Monoisotopic Mass, Even Electron lons N//S
40 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) I
Elements Used: NO, O
C:0-17 H:0-100 N:0-2 0:0-5 §S: 0-1 2
NQ-8-A QMI DIVISION, CSIR-IIIM JAMMU 04-Mar-2022
Xevo G2-XS QTOF YFC2015 14:22:36
040322_04 8 (0.172) Cm (8) 1: TOF MS ES+
3.42e+005
100 379.0379
G 357.0560.
H o
|
1
1 1259869 1549922 2185219 338.3454 | [BB00H7 s 4ang 565.9882 668.2020715.7209 794.3128
e e S e — T R T T T R e e PO 002 Rt A P Wy
100 150 200 250 300 350 400 450 500 550 600 650 700 750
Minimum: =1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
357.0560  357.0545 1.5 4.2 12,57 334 n/a n/a Cl7 H13 N2 05 §
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'H NMR (400 MHz) of 50 in CDCls
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13C {'H} NMR (101 MHz) of 50 in CDCls
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HRMS of 50

s st Page 1
Elemental Composition Report lo) 9
Single Mass Analysis A
S nce = 10.0 PPM / DBE: min =-1.5, max = 50.0 o .
Element prediction: Off ) _S
Number of isotope peaks used for i-FIT =3 N |
Monoisotopic Mass, Even Electron lons N()2 (0]
76 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:0-2 0O:0-5 S:0-1 CI. 01 :
NO-8-G QMI DIVISION, CSIR-1IIM JAMMU A
Xevo G2-XS QTOF YFC2015 e R
300322_07 7 (0.155) 1.49e+00
100~ 391.0145
1 412.9964
%
] 338.3408 | [314.9942
1 1259855 256.0103 537.3943  610.1847 803.0062 027 4045 9822795 1075.4452
c\"'\‘]“." AEAREEEEE \ z, — e .H“y'.il,..,,”;..Hul.',.,‘-‘.imlz
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: =18
Maximum: 20 10.0  50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
391.0145 391.0155 -1.0 -2.6 12.5 1156.6 n/a n/a C17 H12 N2 05 S Cl
!H NMR (400 MHz) of 7a in CDCls
e R '
(0]
(0]
g
7,
7
N™|
(0]
|
|
I T 1
) ) JW
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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13C {*H} NMR (101 MHz) of 7a in CDCls
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HRMS of 7a
-~
Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0 o
Element prediction: Off :
Number of isotope peaks used for i-FIT = 3 O‘ o)
1]
Monoisotopic Mass, Even Electron lons N/,Sl@

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

Elements Used: fo)

C:0-18 H:0-100 N:0-1 0:0-3 S:0-1

NQ-2-A QM DIVISION, CSIR-IIIM JAMMU 20-Apr-2022
Xevo G2-XS QTOF YFC2015 e ;n zs.ogs()js

200422_13 8 (0.172) Cm (8) FTORIEER

348.0739
1007
] .0843
% wn 673.1460

349.0695 674.1482
758.2366

410.0587 405 ng77536.1693  610.1862 f o208 PR,
e 2T D e

450 500 550 600 650 700 750

125.9840 167.0113 553 6734 301.|1377

NELTION L.

Anvvllvvnllwl.‘l-l

B l’.“l(j)b ] 1E|'>0 200 250 300 350 400

-1.5
Minimum: B o
Maximum: 2.0 50. 5 i &

i =PI Conf (% ormu
M DBE i=FIT Norm g

326 g;écE)BDSIIiSS Tgaﬂ ?5.5 118 23.8 n/a n/a Cc18 H16 N 03
326.0843 8 B



'H NMR (400 MHz) of 7b in CDCls
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HRMS of 7b

»

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 g
N [

Monoisotopic Mass, Even Electron lons

40 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) (o]} NO,
Elements Used:
C:0-18 H:0-100 N:0-2 O:0-5 8:041
NQ-2-H QMI DIVISION, CSIR-IIIM JAMMU 21-Apr-2022
Xevo G2-XS QTOF YFC2015 12:21:44
210422_10 6 (0.138) 1: TOF MS ES+
1.25e+007
5 3711]3691
% H
] 372.0721
7
3603226 3651041 joga70s 370578 | | 73091 3770757 37mo7ms  382.0530 3830353851701 390.0417
T - T T T l T T T = e o TR L S T L | ; T T
: 3825 3850 3875 3900

R T o T T ) T T ™= T o R T T
360.0 362.5 36|5‘0 36I7v5 376.0 3725 375.0 377.5 380.0

Minimum: =L
Maximum: 2.0 50.0 50.0
i la
E] Calc. Mass mDa PPM DBI i-FIT Norm Conf (%) Formu
l23?0691 371.0702 -1.1 -3.0 12:.'5 1039.0 n/a n/a C18 H15 N2 05 S
“H NMR (400 MHZ) ot /c In CDCl3
SH883EIRYERRRABARRAZAARRIRTEY 888 8 EEH ]
AR Sy 35S e
(0]
0]
1l
A

o

I F 5 L
88 8 g 3
23 3 < &
T T T T T T T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)
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13C {*H} NMR (101 MHz) of 7c in CDCls

53 7 2R8RE2T583 ® N
3 § SHRRGRAREN z £g
g g T SHEEERRREY 7 28
I ] | N N

T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80

f1 (ppm)
HRMS of 7c
Elemental Composition Report Page 1
Single Mass Analysis (0]
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 ‘
Element prediction: Off o)
Number of isotope peaks used fori-FIT=3 1
. Sa
Monoisotopic Mass, Even Electron lons N/
20 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) K
Elements Used: (0]
C:0-19 H:0-100 N:0-1 0:0-3 S:0-1
NQ-2-N QMI DIVISION, CSIR-IlIM JAMMU 22-Apr-2022
Xevo G2-XS QTOF YFC2015 12:01:42
220422_06 6 (0.138) ' 1 Toi l:\illgs Eoso+7
.38e+
466 362.0811
] 701.1765
1 340.0990
) 702.1794
338.3403|  (363.0845 .
762.1794
423.0831 610.1846684.2035 | .703.1777
125046 Y701 poopy 3010385 | ) I 4gs08ag W10 Ty Nl miz
O T S T 300 280 | 300 | 350 400 = 450 = 500 = 550 ~ 600 650 700 750
Minimum: ;é g
Maximum: 2.0 50.0 :
DBE i-FIT Norm Conf(%) Formula
%2350990 gjéciobé?ss TE% —Pgb.ﬁo 11.5 1130.5 n/a n/a Cl9 H18 N 03 S
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'H NMR (400 MHz) of 8a in CDCls
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2D NMR (COSY) Spectra of 8a in CDCl;
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HMBC Spectra of 8a in CDCls
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NOESY Spectra of 8a in CDCl;
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HRMS of 8a

Elemental Composition Report Page 1
. : OH O
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0 o
Element prediction; Off m cl
Number of isotope peaks used for i-FIT = 3 .S
Cd
N
Menoisotopic Mass, Even Electron lons I
44 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) (0]
Elements Used:
C:0-17 H:0-200 N:01 0: 04 S:0-1 CI0A
NQ-6-G QMI DIVISION, CSIR-IIIM JAMMU 10-Feb-202z
Xevo G2-XS§ QTOF YFC2015 11:56:5¢
100222_09 8 (0.172) Cm (8) 1: TOF MS ES+
4.21e+005
160-- 610,11844
1 |
i
_j 362.0260 536.1656 |
% |s11.1asz 634"2030
; | 2.1834
| {81 685.2039
1 1364.0240 ‘537.1663 } |
! 1259858 1570142544 cipe  338.3440 | 519.1476 | 612.1794 ( 758.?222
O~ rrmrryye R R A i an L S e e T T T T T T e e T T T T T - Mifz
100 150 200 250 300 350 400 450 500 550 600 650 700 750
Minimum: =1:5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE 1=FIT Norm Conf (%) Formula
362.0260 362.0254 0.6 1.7 11.5  31.3 n/a n/a Cl7 H13 N 04 S C1
'H NMR (400 MHz) of 8b in CDCls
h N\ |
(0]
('? Cl
.S
N
OH O
Il
| J\\i_)\*_x_
|
[ . h
L 2gbe $ 5
- T T T T NM\HH T T . T T T T T T ' ‘ ! ‘ ‘ ‘ (;0
T T . K .5 A
1‘3.5 1‘2.5 ‘ 1.5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0
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13C {'H} NMR (101 MHz) of 8b in CDCl5
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HSQC Spectra of 8b in CDCl;

HMBC Spectra of 8b in CDCl;
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NOESY Spectra of 8b in CDCl3
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HRMS of 8b
Page 1
Elemental Composition Report
P a
Single Mass Analysis ‘ o)
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off )
Number of isotope peaks used for i-FIT = 3 9 o
Monoisotopic Mass, Even Electron lons N’/S
44 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) |
Elements Used: OH O
C:0-17 H:0-100 N:0-1 0:0-4 S:0-1 Cl0-1 o3 biayzto8
NQ-6-GB QMI DIVISION, CSIR-lIIM JAMMU - 12}:)4.19
Xevo G2-XS QTOF YFC2015 :04:
1: TOF MS ES+
040522_04 6 (0.138) i
362.0247
10
536.1662
% 364.0222
so1.1204°38412 537.1666
125.9853 1909076 2415151 g 050:,;[ t 384.0067 413.2657 519.1392  |;\542.1223 593 1588
110.0194. |, Lo ot WY bt : - NS | Pty N  miz
75 100 125 150 175 200 225 250 275 300 3256 350 375 400 425 450 475 500 525 550 575 600
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
362.0247  362.0254 -0.7 -1.9 11.5 1066.2 n/a n/a Cl7 H13 N 04 S Cl

S85



'H NMR (400 MHz) of 8¢ in CDCls
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HRMS of 8¢

Elemental Composition Report Page 1
Single Mass Analysis OH O
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off o
Number of isotope peaks used for i-FIT = 3 n
- . .S
Monoisotopic Mass, Even Electron lons N I
46 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: 0 NO,
C:0-17 H:0-200 N:0-2 0:0-6 S:0-1
NQ-6-H QMI DIVISION, CSIR-IIIM JAMMU 10-Feb-2022
Xevo G2-XS QTOF YFC2015 11:59:28
100222_10 6 (0.138) Cm (6) 1: TOF MS ES+
6.58e+005
.y 610.1850
536.1661
3 i 373.0503 611.1857684.2036
g 912‘1837 685.2043
1 | 537.1669 f ’ 758.2226
! 301.1425 \ 519.1408 rsaa 1652 ”513 1843 RGOz
o 2 1250810 167.0143240.1509 } - | 4132677 _ st 408 S 813. 1r68742023 1r759.223?n/z
e R A L A LA LA AbAS LA Ay MASELAs Lt O SO S RSSO Eaamaa i S
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: =15
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mbDa PPM DBE i-FIT Norm Conf (%)  Formula
373.0503 373.0494 0.9 2.4 12,45 33.7 n/a n/a Cl17 H13 N2 06 S
'H NMR (400 MHz) of 8d in CDCls
T NNV e
(o)
(o)
g
~,
4
N™|
OH O NO,
|
J ‘
ol | l j
L EET AT s L
N T T - T - T i T T . T T T T T T T T T T T T T
T T . 0.0
1‘3.5 1‘2.5 ‘ 11.5 10.5 95 9.0 85 80 7.5 7%&%) 60 55 50 45 40 35 30 25 20 15 1.0 05



13C {*H} NMR (101 MHz) of 8d in CDCl5
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HRMS of 8d
Elemental Composition Report
Page 1
4
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 o
Element prediction: Off
Number of isotope peaks used for i-FIT = 3 (0]
1]
Monoisotopic Mass, Even Electron ions ’/S
46 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) N |
Elements Used:
C:0-17 H:0-100 N:02 O:06 S:0-1 OH O NO,
NQ-6-HB QMI DIVISION, CSIR-IIIM JAMMU 18-Apr-202:
Xevo G2-XS QTOF YFC2015 13:58:0.
180422_02 8 (0.172) Cm (8) 1: TOF MS ES+
2.57e+001
100~ 610.1865
1
1
l [611.1857
i 373.0497 536.1665
%1 | '\1 \t612.1868 684.2049
1 | 537.1761 !
1 1259838 467 0113 301.1352 { e (T siaiass lg131912 | 6852098
| 1esosep, ( 247185 | : : Ilsa21232 | §opeitre0
1 ol o b 247 - ke . B g8 L S8t
O~ SUBRRRNEARRSRERES EEEEpR R E s L SRR CAR RS A AS N LAy Ea sy w s ARNRAREREEESy LA ""'l“‘-'l""“l'imlz
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =145
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mba PPM DBE 1=FLT Norm Conf (%) Formula
373.0497  373.0494 0.3 0.8 12:5: 2843 n/a n/a
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'H NMR (400 MHz) of 10a in CDCls
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HRMS of 10a

b Page 1
Elemental Composition Report 9
4 (0]
Single Mass Analysis cl cl
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off N\ _
Number of isotope peaks used for i-FIT =3 N/,S
Monoisotopic Mass, Even Electron lons
49 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) 0
Elements Used:
C:0-13 H:0-100 N:0-1 0:0-3 S:0-1 CLO-2
BQ-CI-A QMI DIVISION, CSIR-IIIM JAMMU 04-May-2022
Xevo G2-XS QTOF YFC2015 ; 12:01:45
040522_03 10 (0.225) Cm (10:11) 1: TOF MS ES+
1.18e+006
10 125.9852
329.9761
167.0120 A, R0
331.9763  393.2914
%
359.2280 :
394.2783 610.1805
spagsto 5981057 | 5635161, 6841952
2l it it ol lonsed o iequsn il iy BEOR ...\.y.y|..nl-.u|..np-..|.-x.,‘.-‘-l‘.n,u."u..[n..]...m/z
100 150 200 250 400 450 500 550 600 650
Minimum: -1.5
Maximum: 2.0 50.0 _ 50.0
i- Norm Conf (%) Formula
Mass calc. Mass mbDa PPM DBE i-FIT 5
329.9761  329.9758 0.3 0.9 8.5 47.3 n/a n/a C13 H10 N 03 § C1
1 .
H NMR (400 MHz) of 10b in CDCls
R Ra’mex X o o
IS T - g
(0]
Cl cl
o
N
-
(0]
NO,

T
10.5

T
100 95 90 85 80 75 70 65 60 55 50 45
f1 (ppm)
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13C {1H} NMR (101 MHz) of 10b in CDCls
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HRMS of 10b
e : Page 1
_ Elemental Composition Report
: ; o
Single Mass Analysis P =
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off N _
Number of isotope peaks used for i-FIT = 3 N/'S
Monoisotopic Mass, Even Electron lons (o] NO
111 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) 2
Elements Used: :
C:0-13° H:0-100 N:0-2 0:0-5 S:0-1 CLO0-2
BQ-CI-H QMI DIVISION, CSIR-IIIM JAMMU 04-May-2022
Xevo G2-XS QTOF YFC2015 11:59:11
040522_02 6 (0.138) 1: TOI; “1/'08 Egsge
.10e+
10 338.3407 s
: 371.0091 sl
301.1399

186.0204

4.
% 374.9597

507.2713  536.1650
125.9851 247.9825

302.1433
246'0071WL 2959080
Lo ol ..(I

0 bl
¢ 7 ) R 5 5 L PR RS

Tt
125 150 175 200 225 250 275 300 325 350 375 . 400 425

m/z
450 475 500 525 550 575
Minimum: D
Maximum: 2:0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
374.9597 374.9609 -1.2 -3.2 945 1040.7 n/a n/a

C13 H9 N2 05 § Cl2
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'H NMR (400 MHz) of 10c in CDCls

€8T
¥8'T V.
10—

£€E—

LE9—

05,
152
5L
12
[
€5,
€5,
€5,
ssr/

(8L
A A
68°L
68°L
68°L

=00€
=00'€

=00€

5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

55

9.5

10.0

f1 (ppm)

13C {'H} NMR (101 MHz) of 10c in CDCls

000 —

06'6 —

£9vT —

0’8y —

L'STE~_
€8'92T —
b8zt~
99°TET —
€67€T

8TTHT
' TPT v

S0°SST —

§9'28T —
9T'/8T —

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

200

f1 (ppm)

592



HRMS of 10c

—
Elemental Composition Report Page 1
Single Mass Analysis fo)
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off o
Number of isotope peaks used for i-FIT = 3 5
Monoisotopic Mass, Even Electron lons >
33 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 O:0-3 Na:0-1 S:0-1
BQ-Me QMI DIVISION, CSIR-IlIM JAMMU 22-Apr-2022
Xevo G2-XS QTOF YFC2015 12:04:16
220422_07 6 (0.138) Cm (6) 1: TOF MS ES+
312.0675 A e
100 . 338.3405
1
% 151.0339 290.0821
41 1259828 | 1680229 399:3402 610.1852
4 110.0059. | 611.1879 684.2125
i T o 184.0057 999 1293 \ l { r359.2093 AT {655 507.2651\ 536.1685 601.1603 \
0 L 81"????,‘. i ;|“]"‘:"w’"‘. L L = .‘,-.';"q-.ﬁ; e it el s ph gl sl et oot a), TR L ) et mf2
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 24,10 50..0 50.0
Mass Calc. Mass mDa " pPM DBE i~-FIT Norm Conf (%) Formula

312.0675 312.0670 0.5 1.6 8.9 44.3 n/a n/a C15 H15 N O3 Na S

'H NMR (400 MHz) of 10d in CDCls
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13C {1H} NMR (101 MHz) of 10d in CDCls
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HRMS of 10d
. .
Elemental Composition Report "
: . 0 Page 1
Single Mass Analysis
Tolerance = S0.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Nurmber of isotope peaks used for i-F|T = 3 N
Menoisotopic Mass, Even Electron lons (@) O=lé
éﬁ\!:rer?‘;;slaézégyaluated with 1 results within limits (up to 3 closest results for each mass)
C:0-18 H: 0100 N:0-1 0:0-3 S:0-1
THYM QMI DIVISION, CSIR-IlIM JAMMU 21-Apr-2022
Xevo G2-XS QTOF YFC2015 12:56:27
210472_23 8 (0.172) Cm (8) 1:TOF MS ES+
1.51e+006
. 318.1149
319.1201
320.1168 3212257 322.0937 333 1033 324.1066 3251446
317.1229 ] ' b prerphr e e e e miz
313.9838 3151101 3161083 e bbby
. i ke e PR 30 3240 3250
¢ e Ty ol T A 3180 3180 3200 3210 3220 32
16.0 317.0 .
313.0 314.0 315.0 3
-1.5
Mi.r i mum 2.0 50.0  50.0
Ma: im T
I f(%) Formula
2 : DBE i~FIT Norm  Con
M- Ccalc. Mass mba EIZM'] 8.5 29.3 n/a n/a G L % O3
318.1149 = 318.1164 T )
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'H NMR (400 MHz) of 11a in CDCls
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HRMS of 11a

p - TTTvUsneport

ngle Mass Analysis
olerance = 50.0 pp

Page
M / DBE:min=.15 o~
b . — 1.9, max = 50,
Element Prediction: Off e
Number of ISotope peaks used for -FIT =3 O‘
. . N
Mononsotoplc Mass, Even Electron long H
1E ? form;ﬂaé'e) Svaluated with 1 results within limits (up to 3 closest results for each mass) 2
ements Used:
C:0-17 H:0-100 N:0-1 0:0-3
NQ-AN QMI DIVISION, CSIR-1IIM JAMMU 29-Jul-2022
Xevo G2-XS QTOF YFC2015 TR
290722_08 8 (0.172) Cm (8:9) " 5.98e+008
385.1601
10
280.0990
Yo 301.1385 386.1576
5 0m4p! 419580 129844 2750796 ( i M i T 581.1729 8101871 oo o oo i
o j,‘,l?.Jl..‘-zﬁ.“-v-liéé""h"‘2’65"""'2'5';6"""'566' L iges Tols 450 50 550 600 650 700
100
-1.5
Minimum: 2.0 50.0  50.0
Maximum: Viash iDE PPM DBE i-FIT  Norm Conf (%) Formula
calc. 1.6 5.7 11.8 47.2 n/a n/a C17 H14 N 03
Mass 280.0974 »
280.0990
DCl;
"H NMR (400 MH2) of 12in C e
2 R A R s
(0]
S
.S
N7
0 r
| J
&
100 o5 90 85




13C {1H} NMR (101 MHz) of 12 in CDCl;
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%5
./ glemental Composition Report Page 1
single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off Q
Number of isotope peaks used for i-FIT = 3 O‘ So
n
Monoisotopic Mass, Even Electron lons N”?
52 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) 0 r
Elements Used:
C:0-23 H:0-100 N:0-1 0:0-3 S:0-2 Br: 0-1
THIOL-2 QMI DIVISION, CSIR-I1IM JAMMU Sl
Xevo G2-XS QTOF YFC2015 1: TOF MS ES+
290722_10 6 (0.138) " 5.44e+006
519.9648 521.9629
10
497.9828 499.9808
0
. 522.9658
500.9835
23.9615
507.2730 515.9774 531.4784
502.9822 517.9575 |, l , 27.4449
ABES208: S hanen |,r',,,,,,,‘ e S 1 . . 2
R RpAre T an AR AR AR 500.0 505.0 510.0 515.0 520.0 525.0 530.0
o . -1.5
Minimum:
Maximum: 25.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
497.9828 = 497.9833 s0i5. . =1.0 - 15.5 ' 802.4 m/a n/a C23 H17 N 03 S2 Br
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X-ray Crystallography Data

Table S4. Crystal data and structure refinement for 5n

Compound 5n (CCDC 2194439)

Identification code 5n

CCDC Number 2194439

Empirical formula C17H12N205S

Formula weight 356.35

Temperature/K 108.0

Crystal system monoclinic

Space group P2i/c

alA 11.173(3)

b/A 5.3337(15)

c/A 25.755(7)

o/° 90.00

/e 95.565(10)

y/° 90.00

Volume/A® 1527.6(7)

Z 4

Pcalcg/Cm3 1.549

w/mm 0.245

F(000) 736.0

Radiation MoKa (A =10.71073)

20 range for data collection/° 4.62 to 56.7

Index ranges -14<h<14,-7<k<7,-34<1<34
Reflections collected 43547

Independent reflections 3797 [Rint = 0.0636, Rsigma = 0.0299]
Data/restraints/parameters 3797/0/227
Goodness-of-fit on F? 1.087

Final R indexes [[>=2c (I)] R1 =0.0372, wR, = 0.0940
Final R indexes [all data] R1=0.0412, wR2 = 0.0966
Largest diff. peak/hole / e A 0.41/-0.42
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