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General information
All the reactions were carried out with an oven dried round bottom flask/Schlenk tube. Reactions were magnetically stirred and

monitored by analytical thin layer chromatography (TLC). TLC was performed on Merck silica gel 60 Fzs4; UV lamp was used as
visualizing agent, 1> or KMnO4 and Anisaldehyde as developing agents. Purification of products was carried out by column
chromatography by using 60-120/100-200 mesh silica and EtOAc/hexane were used as eluents and concentration under reduced
pressure was performed by rotary evaporator at 40-45 °C, at appropriate pressure. The yields were given to the isolated products.

All the solvents, which were used in the reactions were dried and freshly distilled solvents according to their standard procedures,
wherever required, and transferred under argon. Dry solvents like DMC, DMF, DMSO, CH3CN, t-BuOH, DME, THF and 1,4-dioxane

were purchased from Finar Scientifics, India. These were stored over activated 4 A molecular sieves.

All the reagents, substrates, catalysts, deuterated solvents were purchased from commercial suppliers like as Alfa Aesar, Sigma
Aldrich, TCI, S.D Fine chemicals, India. Those were used without further purification.

!H-NMR spectra were recorded on 300, 400 and 500 MHz instruments. Chemical shifts are reported in ppm with the reference solvent
as the internal standards (TMS = 0; CDClz = 7.26; DMSO-de¢ = 2.50). The following abbreviations were used to explain the
multiplicity of the spectra (s = singlet, d = doublet, dd = doublet of doublet, t = triplet, g = quartet, m = multiplet, brs = broad singlet).
13C-NMR spectra were recorded on 75, 100, and 125 MHz spectrometers. Peaks which appear at 1.26, 0.86 in *H-NMR and 29.7 in
13C-NMR corresponds to the residual grease present in the solvent (Gottlieb, H. E.; Kotlyar, V.; Nudelman, A. NMR Chemical Shifts
of Common Laboratory Solvents as Trace Impurities. J. Org. Chem. 1997, 62, 7512-7515). Mass spectra were analysed by
Electrospray lonization (ESI) method and were obtained on a Shimadzu LCMS-2020 mass spectrometer. High resolution mass spectra
were recorded on a Thermo scientific Exactive™Orbitrap mass spectrometer or Q STAR XL Hybrid MS/M. Infrared spectroscopy
(IR-neat) was performed on a BRUKER FT-IR spectrophotometer in chloroform, and IR [KBr] spectra were recorded on a THERMO
NICOLET NEXUS 670 FT-IR instrument.
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General procedure for the synthesis of imines 3a-3af

/O . ‘NHz Method A, or B, or C - ‘/%N/.
1 2

3a-3af

Aldehyde Derivatives imines
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Procedure: A

To a flame dried flask was added 20 mL CH2Cl>, MgSQs (1.5 equiv, 7.5 mmol) followed by aniline 2 (1.0 equiv, 5 mmol). After
stirring for 5 min, benzaldehyde 1 (1.0 equiv, 5 mmol) was added. The reaction mixture was stirred at room temperature for overnight.
The reaction mixture was filtered through the pad of celite. The solvent of filtrate was removed under reduced pressure to afford the

imines.

All the compounds 3c, 3d, 3e, 3j, 3k, 3l, 3m, 3p, 3q, 3r, 3s, 3v, 3w, 3x, 3y, 3z, 3aa, 3ab, 3ad, 3ae were prepared by using the above
general procedures A. Spectral data were in good agreement with the reported data for the compounds as follows: 3c,!t 3d,E] 3e,[30
3j,1161 3k, 161 3], 51 3m), 3p,[16] 30,1191 3r,[18] 35 [18] 3y [1] Jwy, [15] 3, [12] 3y [13] 37 [11] 3a4,[11] 3ab, 2! 3ad,®! 3ae.[8]
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Procedure: B

To a flame dried flask was added benzaldehyde 1 (1.0 equiv, 5 mmol), aniline 2 (1.0 equiv, 5 mmol), and ethanol (10 mL). The
reaction mixture was stirred at room temperature for overnight in the absence of light. The solvent was removed under reduced

pressure to afford the imines.

All the compounds 3b, 3h, 3i, 3n, 3t, 3u were prepared by using the above general procedures B. Spectral data were in good

agreement with the reported data for the compounds as follows: 3b, [1 3h,41 3,161 3,61 3t,[2] 3y.[11]

Procedure: C

To a flame dried flask was added benzaldehyde 1 (1.0 equiv, 5 mmol), aniline 2 (1.0 equiv, 5 mmol), and ethanol (10 mL). The
reaction mixture was stirred at reflux temperature until both the starting materials were consumed. Then, the solvent was removed

under reduced pressure and the product was recrystallization from cold ethanol to afford pure imines.

All the compounds 3a, 3f, 3g, 30, 3ac, 3af were prepared by using the above general procedures C. Spectral data were in good

agreement with the reported data for the compounds as follows: 3a,[*3] 3f,[10] 3q,[10] 30,[10] 35¢,[4] 3af.[14]
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General procedure for the optimization study

“ /@ NHC, Base /@
N - N
Solvent, Time, Temp H
4a

3a

Imine 3a (1 equiv, 0.5 mmol, 90 mg), NHC precatalyst (20 mol%, 0.1 mmol), and base (1.2 equiv, 0.6 mmol) were taken in a clean
and dried two necked round bottom flask and it was evacuated and back filled with argon gas (2-3 cycles). Then solvent (4.0 mL) was
added by syringe under argon atmosphere. Subsequently, the reaction mixture was stirred at the room temperature for 10 min under
argon atmosphere. Later, the reaction mixture was stirred under open-air atmosphere at room temperature and time as mentioned in
optimization Tables S1-S5. After completion of reaction, water (10 mL) was added to the reaction mixture and extracted with EtOAc
(2 x 15 mL). The combined organic layer was washed with brine (20 mL), the organic phase was dried over anhydrous Na>SO4 and
filtered. The filtrate was concentrated under reduced pressure to obtain a crude residue. The crude was kept for high vacuum for few
minutes. Purification using recrystallization by using cold n-pentane and dichloromethane (few drops) to get amide 4a as a pure

product.

Note: please see tables S1-S5, for screening of various NHCs, bases, solvents and their ratios/quantities
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Optimization survey

Table S1: Screening of various NHC precatalysts

©ﬂ\u

3a

DMC, O, in Air, rt, 4 h

NHC precatalyst (20 mol%)
/@ Cs,CO; (1.2 equiv) /@
? ot N
H
4a

Entry

NHC precatalyst (20 mol %o)

Structure of NHC precatalyst

% of Yield 4a

1,3-Bis(2,4,6-trimethylphenyl) imidazolium chloride Al

A\ ® ;::
N

N o
Cl

1 53
W
5 1,3-Dicyclohexylimidazolium chloride A2 N ° i
O/ cl
N
3 1,3-diisopropyl imidazolium chloride A3 N o -
e
. . N\ <
4 1,3-Di-tert-butylimidazolium tetrafluoroborate A4 N_y )

>"e
BF,
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@

5 1,3-Bis(2,4,6-trimethylphenyl) imidazolinium chloride B1 N\//N -
cl
®
6 1,3-Bis(2,6-diisopropylphenyl) imidazolinium chloride B2 N /N@ -
cl
|4N\®
7 1,4-Dimethyl-1,2,4-triazolium iodide C1 /N\//ng 87
Ph__No
1,3,4-triphenyl-1H-1,2,4-triazol-4-ium chloride C2 ~ 'N=Ph
8 N7 )
Ph ol
/ ©
. . N® |
9 5-(2-Hydroxyethyl)-3,4-dimethylthiazolium iodide D1 /\)I \> -
S
HO
N/@) °
10 3-Methylbenzothiazolium iodide D2 ©: \> Cl -
S
S)
11 3-Ethylbenzothiazolium bromide D3 Br /o i
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3a

Table S2: Screening of Bases

NHC. C1 (20 mol%)
Base (1.2 equiv)

DMC, O, in Air, rt, 4 h

IS

4a

Entry Base (1.2 equiv) % Yield of 4a
1 K2COs 95
2 K3POg4 41
3 EtsN 29
4 1,4-Diazabicyclo[2.2.2]octane (DABCO) 65
5 NaH 72
6 Cs2C0s3 87
7 1,8-Diazabicyclo[5.4.0Jundec-7-ene (DBU) 71
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Table S3: Screening of Solvents

NHC. C1 (20 mol%)
Cs,CO03; (1.2 equiv)

g

SN - N
g Solvent, O, in Air, rt, 4 h H
3a 4a
Entry Solvent % Yield of 4a
1 THF 75
2 Dimethyl carbonate 87
3 CHsCN 52
4 1,4-Dioxane 65
5 Dimethyl sulfoxide (DMSO) 63
6 1,2-Dimethoxyethane (DME) 61
7 t-BuOH traces
8 EtOAC 65
9 Toluene -
10 DMF 49
11 EtOH -
12 H20 -
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Table S4: Screening of amounts of NHC, Base and time

N:
H
4a

NHC. C1 (xx mol%)
Cs,CO; (xx equiv)

N
g DMC, O, in Air, rt, time
3a
Entry | NHC. C1 (xx mol%) Cs2C0s3 (xx mol%) | Temp. (°C) Time (h) | % Yield of 4a
1 10 120 rt 4 40
2 15 120 rt 4 70
3 20 120 rt 4 87
4 20 100 rt 4 72
5 20 50 rt 4 45
9 20 120 rt 12 85
10 20 120 rt 24 87
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Table S5: Reaction without using NHC precatalyst (or) base

(Optimized conditions mentioned entry 1, Table S4 were used)

Entry NHC precatalyst Base | Solvent | % Yield of 4a
1 1,4-Dimethyl-1,2,4-triazolium iodide C1 No base | DMC B
2 No catalyst Cs:COs3 | DMC —

Experimental Procedure to know the effect of LiCl on optimized reaction conditions

C1 (20 mol%)

/@ Cs,CO; (1.2 equiv), LiCl (1.2 equiv) o /@
X '

N DMC N

0, in Air, rt, 4 h H

3a 4a, 56%

Imine 3a (1 equiv, 0.5 mmol, 90 mg), NHC precatalyst (20 mol%, 0.1 mmol, 22.5 mg), Cs2COs (1.2 equiv, 0.6 mmol, 196 mg) and
anhydrous LiCl (1.5 equiv, 0.6 mmol, 25 mg) were taken in a clean and dried two necked round bottom flask and it was evacuated and
back filled with argon gas (2-3 cycles). Then solvent DMC (4.0 mL) was added by syringe under argon atmosphere. Subsequently, the
reaction mixture was stirred at the room temperature for 10 min under argon atmosphere. Later, the reaction was stirred under open-air
for 4 h. After completion of reaction, water was added to the reaction mixture (10 mL) and extracted with EtOAc (2 x 15 mL). The
combined organic extract was washed with brine (15 mL), the organic phase was dried over anhydrous Na>SOs and filtered. The
filtrate was concentrated under reduced pressure on a rotavapor to obtain a crude residue. The crude was kept for high vacuum. Then

recrystallization with cold n-pentane and DCM (few drops) afford the pure products. 4a off-white solid with 56% yield

S12|Page



Sequential imine formation, NHC-catalyzed construction of benzanilide 4a.

C1 (20 mol%)
©/\ EtOH \N Cs,CO; (1.2 equw)
reflux ©/\ DMC

3a O, in Air, rt, 4 h o
Without isolation 4a 85%

The imine 3a was prepared by procedure C, which was used in the NHC catalyzed transformation. The crude imine 3a (1.0 equiv, 1.0
mmol), 1,4-dimethyl-1,2,4-triazolium iodide C1 (20 mol%, 0.2 mmol, 45 mg), and Cs>CO3 (1.2 equiv, 1.2 mmol, 390 mg) were taken
in a clean and dried two necked round bottom flask and it was evacuated and back filled with argon gas (2-3 cycles). Then solvent
dimethyl carbonate (DMC) (8.0 mL) was added by syringe under argon atmosphere. Subsequently, the reaction mixture was stirred at
the room temperature for 10 min under argon atmosphere. Later, the reaction was stirred under open-air for 4 h. After completion of
reaction, water was added to the reaction mixture (15 mL) and extracted with EtOAc (2 x 20 mL). The combined organic extract was
washed with brine (20 mL), the organic phase was dried over anhydrous Na>SO4 and filtered. The filtrate was concentrated under
reduced pressure on a rotavapor to obtain a crude residue. The crude was kept for high vacuum. Then recrystallization with cold n-

pentane and DCM (few drops) afford the pure products. 4a off-white solid with 85% vyield.
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General procedure for the synthesis of 4a-4af

General Procedure

(20 mol%)
X NH; Method-A,B,C Cs2003 (1.2 equiv)
o + > N
‘/\ DMC H
1 2 O, in Air, rt, 4 h

4
Without isolation

The crude imine 3a-af (1.0 equiv, 1.0 mmol), 1,4-dimethyl-1,2,4-triazolium iodide C1 (20 mol%, 0.2 mmol, 45 mg), and Cs,COs (1.2
equiv, 1.2 mmol, 390 mg) were taken in a clean and dried two necked round bottom flask and it was evacuated and back filled with
argon gas (2-3 cycles). Then solvent dimethyl carbonate (DMC) (8.0 mL) was added by syringe under argon atmosphere.
Subsequently, the reaction mixture was stirred at the room temperature for 10 min under argon atmosphere. Later, the reaction was
stirred under open-air for 4 h. After completion of reaction, water was added to the reaction mixture (15 mL) and extracted with
EtOAc (2 x 20 mL). The combined organic extract was washed with brine (20 mL), the organic phase was dried over anhydrous
Na>SO4 and filtered. The filtrate was concentrated under reduced pressure on a rotavapor to obtain a crude residue. The crude was
kept for high vacuum. Then recrystallization with cold n-pentane and DCM (few drops) afford the pure products 4a, 4b, 4c, 4d, 4e, 4f,
49, 4i, 4m, 4n, 40, 4p, 4t, 4u, 4v, 4w, 4x, 4aa, 4ab. and the products 4h, 4j, 4k, 41, 4q, 4r, 4s, 4y, 4z, 4ac, 4ad, 4ae, 4af were purified
by using column chromatography.
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Experimental procedure for the NHC catalyzed gram-scale syntheses of 4a, 4n, and 4v

(20 mol%)
Xo NH2  mgso,, DCM (or) o /. Cszcos 1.2 equiv) . ’
+ EtOH ‘/\ DMC
1 2

O, in Air, rt, 4 h

4a,70%,1.4 g
Without isolation 4n, 65%,1.6 g

4v, 66%, 1.8 g

The imine 3a, 3n, and, 3v were prepared by following method A, B, or C. Then the crude imine 3a, 3n, and 3v (1.0 equiv, 10 mmol),
1,4-dimethyl-1,2,4-triazolium iodide C1 (20 mol%, 2.0 mmol, 450 mg), and Cs.COz (1.2 equiv, 12 mmol, 3.9 g) were taken in a clean
and dried two necked round bottom flask and it was evacuated and back filled with argon gas (2-3 cycles). Then solvent DMC (50
mL) was added by syringe under argon atmosphere. Subsequently, the reaction mixture was stirred at the room temperature for 10 min
under argon atmosphere. Later, the reaction was stirred under open-air for 4 h. After completion of reaction, water was added to the
reaction mixture (80 mL) and extracted with EtOAc (2 x 50 mL). The combined organic extract was washed with brine (100 mL), the
organic phase was dried over anhydrous Na>SO4 and filtered. The filtrate was concentrated under reduced pressure on a rotavapor to
obtain a crude residue. The crude was kept for high vacuum. Then recrystallization with cold n-pentane and DCM (few drops) afford
the pure product. 4a, 4n, and 4v with 70%, 65%, and 66% Yield respectively.
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Control Experiments

» Under Argon Atmosphere

C1 (20 mol%)
/@ Cs,CO0; (1.2 equiv) @ /@
NS
N > N
DMC, rt, 4 h, under H
4a

3 t h
a argon atmosphere 8% yield

The imine 3a (1 equiv, 0.5 mmol, 91 mg), NHC precatalyst C1 (20 mol%, 0.1mmol, 22.5 mg), and Cs,COs (1.2 equiv, 0.6 mmol, 197
mg) were taken in a clean and dried two necked round bottom flask and it was evacuated and back filled with argon gas (2-3 cycles).
Then DMC (4 mL) solvent was added by syringe under argon atmosphere. Later, the reaction mixture was continued at room
temperature for 4 h under argon atmosphere. After completion of reaction, water was added to the reaction mixture (10 mL) and
extracted with EtOAc (2 x 15 mL). The combined organic extract was washed with brine (20 mL), the organic phase was dried over
anhydrous Na>SO4 and filtered. After solvent evaporation, the residue was purified by silica gel chromatography to afford the desired

product 4a with 8% yield.

» Under Pure Oxygen Atmosphere

C1 (20 mol%)
/@ Cs,CO0; (1.2 equiv) @ /@
NS
N > N
DMC, rt, 4 h, under H
4a

3 0O, at h
a pure O, atmosphere 84% yield
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The imine 3a (1 equiv, 0.5 mmol, 91 mg), NHC precatalyst C1 (20 mol%, 0.1mmol, 22.5 mg), and Cs,COs (1.2 equiv, 0.6 mmol, 197
mg) were taken in a clean and dried two necked round bottom flask. It was evacuated and back filled with argon gas (2-3 cycles).
Then were added DMC (4 mL) solvent by syringe under argon atmosphere. Later, the reaction mixture was continued at room
temperature for 4 h under pure oxygen atmosphere. After completion of reaction, water was added to the reaction mixture (20 mL) and
extracted with EtOAc (2 x 10 mL). The combined organic extract was washed with brine (10 mL), the organic phase was dried over
anhydrous Na>SO4 and filtered. Then recrystallization with cold n-pentane and DCM (few drops) afford the pure products. 4a off-
white solid in 84% vyield.

» Direct Reaction of 1a and 2a

C1 (20 mol%)

o
o NH2 Cs,CO0; (1.2 equiv) 071/© @ @
- NSt
+
DMC, rt, 1 h, under o H
5 4a
1a 2a

open air atmosphere

79% yield <5% yield

The aniline 2a (1.0 equiv, 1 mmol, 0.091 mL), benzaldehyde 1a (1.0 equiv, 1 mmol, 0.1 mL) and NHC precatalyst C1 (20 mol%, 0.2
mmol, 45 mg) were added in a clean round bottom flask. Then dry DMC (8 mL) was added by syringe followed by addition of
Cs2C03 (1.2 equiv, 1.2 mmol, 391 mg). Then the reaction mixture was stirred at the room temperature for 1 h under open air. After
completion of reaction, water was added to the reaction mixture (20 mL) and extracted with EtOAc (2 x 20 mL). The combined
organic extract was washed with brine (15 mL), the organic phase was dried over anhydrous Na>SO4 and filtered. The filtrate was
concentrated under reduced pressure on a rotavapor to obtain a crude residue. The crude product was purified EtOAc/Hex by using
column chromatography to give 5 in 79% yield. The spectroscopic data were in good agreement with the reported data reported by
Cheon et al. (ref: Org. Lett., 2014, 16, 2514.)
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Spectroscopic data
N/©
H
4a
N-phenyl benzamide (4a):- Off-white solid, 167 mg (0.85 mmol), 85% vyield, Rs = 0.5 (EtOAc/Hex, 10:90); IR (CHCl3) 755, 1076,
1221, 1588, 1686, 3034 cm™*; 'H-NMR (400 MHz, CDCl3) & = 7.16 (d, J = 7.4 Hz, 1H), 7.37 (t, J = 7.9 Hz, 2H), 7.44-7.58 (m, 3H),
7.64 (d, J = 7.7 Hz, 2H), 7.84-7.90 (m, 2H); BC{*H}NMR (101 MHz, DMSO-dg) & = 120.8, 124.1, 128.1, 128.8, 129.1, 132.0, 135.5,

139.6, 166.0; MS (ESI, m/z): [M+H]* 198; HRMS (ESI, m/z): calcd for Ci1sHNO [M+H]* 198.0914, found 198.0913. The

spectroscopic data were in good agreement with the reported data.[?]

I

4-Fluoro-N-phenylbenzamide (4b):- White solid, 159 mg (0.74 mmol), 74% yield, Rf= 0.45 (EtOAc/Hex, 15:85); IR (CHCIs) 763,
1171, 1226, 1599, 1689, 3079 cm™; 1H-NMR (400 MHz, DMSO-dg) & = 7.12 (s, 1H), 7.36 (d, J = 6.2 Hz, 4H), 7.76 (d, J = 7.5 Hz,
2H), 8.04 (s, 2H), 10.25 (s, 1H); BC{*H}NMR (101 MHz, DMSO-dg) & = 115.7, 115.9, 120.9, 124.2, 129.1, 130.8, 130.9, 131.8,
139.5, 164.5 (J = 250 Hz), 164.9; °’F-NMR (376 MHz, CDCl3) § = -107.4; MS (ESI, m/z): [M+H]* 216; HRMS (ESI, m/z): calcd for
C13H11NOF [M+H]* 216.0823 found. 216.0817. The spectroscopic data were in good agreement with the reported data.*!
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4c

4-Chloro-N-phenylbenzamide(4c):- White solid, 173 mg (0.75 mmol), 75% yield, Rs = 0.45 (EtOAc/Hex, 15:85); IR (CHCIs) 755,
1324, 1532, 1653, 3345 cm™*; 'H-NMR (500 MHz, CDCl3) & = 7.17 (t, J = 7.4 Hz, 1H), 7.38 (J = 7.9 Hz, 2H), 7.47 (d, J = 8.4 Hz,
2H), 7.62 (d, J = 7.8 Hz, 2H), 7.77 (s, 1H), 7.82 (d, J = 8.4 Hz, 2H); 3C{*H}NMR (126 MHz, DMSO-ds & CDCl3) 5 = 121.0, 124.1,
128.5, 128.7, 129.6, 133.8, 137.2, 139.1, 165.0; MS (ESI, m/z): [M+H]* 232; HRMS (ESI, m/z): calcd for C13H1:NOCI [M+H]*
232.0529 found. 232.0524. The spectroscopic data were in good agreement with the reported data.[??

A

4-Bromo-N-phenylbenzamide (4d):- White solid, 222 mg (0.81 mmol), 81% yield, Rs = 0.5 (EtOAc/Hex, 10:90); IR (CHCIs), 753,
1286, 1442, 1533, 1653, 3341 cm™; 1H-NMR (500 MHz, CDCls) & = 7.17 (t, J = 7.4 Hz, 1H), 7.38 (t, J = 7.9 Hz, 2H), 7.57-7.68 (m,
4H), 7.75 (d, J = 8.5 Hz, 3H); BC{*H}NMR (101 MHz, DMSO-dg) & = 120.9, 124.3, 125.9, 129.1, 130.3, 131.9, 134.5, 139.4, 165.0;
MS (ESI, m/z): [M+H]" 276; HRMS (ESI, m/z): calcd for C13H11BrNO [M+H]" 276.0023 found 276.0020.The spectroscopic data

were in good agreement with the reported data.[??!
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cl 4e

2-Chloro-N-phenylbenzamide (4e):- Black solid, 168 mg (0.73 mmol), 73% yield, Rs= 0.45 (EtOAc/Hex, 10:90); IR (CHCIs) 759,
1329, 1443, 1541, 1603, 1665, 3072 cm™*; 'H NMR (400 MHz, CDCl3) § = 7.17 (m, 1H), 7.30-7.34 (m, 1H), 7.36 (d, J = 2.9 Hz, 1H),
7.38-7.39 (m, 1H), 7.41-7.42 (d, J = 1.0 Hz, 1H), 7.61-7.67 (m, 4H), 7.72 (s, 1H); BC{*H}NMR (101 MHz, CDCls) § = 119.3, 120.1,
125.1, 127.8, 129.0, 129.8, 131.5, 133.5, 137.5, 137.8, 165.6; MS (ESI, m/z): [M+H]" 232; HRMS (ESI, m/z): calcd for C13H1:ONCI
[M+H]* 232.0519 found 232.0523. The spectroscopic data were in good agreement with the reported data.!??!

3.0

Cl 4¢

Cl I

2,4-Dichloro-N-phenylbenzamide (4f): -White solid, 209 mg (0.79 mmol), 79% vyield, Rs = 0.5 (EtOAc/Hex, 10:90); IR (CHCls3)
751, 1156, 1222, 1599, 1688, 3079 cm™; H-NMR (400 MHz, CDCls) § = 7.18 (d, J = 7.4 Hz, 1H), 7.38 (t, J = 7.7 Hz, 3H), 7.47 (s,
1H), 7.64 (s, 2H), 7.72 (d, J = 8.3 Hz, 1H) 7.93 (s, 1H); BC{*H}NMR (101 MHz, CDCls) § = 120.3, 125.1, 127.7, 129.2, 130.1,
131.4, 131.5, 133.6, 137.2, 137.4, 163.6; MS (ESI, m/z): [M+H]* 266; HRMS (ESI, m/z): calcd for C13H10ONCI, [M+H]" 266.0135
found 266.0134.
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4g

2,6-Dichloro-N-phenylbenzamide (4g):- White solid, 185 mg (0.70 mmol), 70% yield, Rs = 0.45 (EtOAc/Hex, 15:85); IR (CHCI5)
763, 1171, 1226, 1561, 1689, 3076 cm™*; 'H-NMR (400 MHz, CDCl3) § = 7.20 (t, J = 7.4 Hz, 1H), 7.31 (dd, J = 9.2, 6.7 Hz, 1H),
7.35-7.44 (m, 4H), 7.64 (d, J = 7.8 Hz, 2H); *C{*H}NMR (101 MHz, CDCls) & = 120.4, 125.3, 128.3, 129.2, 131.0, 132.5, 135.9,
137.1, 162.4; MS (ESI, m/z): [M+H]* 266; HRMS (ESI, m/z): calcd for CisH1oNOCl, [M+H]* 266.0144 found. 266.0141.The
spectroscopic data were in good agreement with the reported data.[?’]

e

4-Methyl-N-phenylbenzamide (4h):- White solid, 158 mg (0.75 mmol), 75% yield, Rf = 0.45 (EtOAc/Hex, 10:90); IR (CHCIs), 753,
1467, 1533, 1656, 3348 cm™™; 1H-NMR (400 MHz, CDCl3) & = 2.42 (s, 3H), 7.12-7.18 (m, 1H), 7.28 (d, J = 7.9 Hz, 2H), 7.34-7.39
(m, 2H), 7.62-7.66 (M, 2H), 7.76-7.79 (m, 2H), 7.80 (s, 1H ); BC{*H}NMR (101 MHz, CDCls) 6 = 21.5, 120.2, 124.5, 127.0, 129.1,
129.5, 132.1, 138.1, 142.4, 165.6; MS (ESI, m/z): [M+H]* 212; HRMS (ESI, m/z): calcd for C14H14ON [M+H]* 212.1065 found
212.1070.The spectroscopic data were in good agreement with the reported data.[??
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4-Methoxy-N-phenylbenzamide (4i):-White solid, 172 mg (0.76 mmol), 76% vyield, Rf = 0.45 (EtOAc/Hex, 15:85); IR (CHCl3) 762,
1217, 1442, 1599, 1654, 2965, 3256; cm™; 1H-NMR (500 MHz, CDCls) & = 3.88 (s, 3H), 6.98 (d, J = 8.2 Hz, 2H), 7.14 (t, J = 7.3 Hz,
1H), 7.37 (t, J = 7.6 Hz, 2H), 7.63 (d, J = 7.8 Hz, 2H), 7.77 (s, 1H), 7.85 (d, J = 8.6 Hz, 2H); *C{*H}NMR (101 MHz, CDCl3) 6 =
55.5, 114.0, 120.2, 124.4, 127.2, 128.9, 129.1, 138.1, 162.5, 165.2; MS (ESI, m/z): [M+H]" 228; HRMS (ESI, m/z): calcd for
C14H14N20 [M+H]* 228.1019 found 228.1018.The spectroscopic data were in good agreement with the reported data.[??

YN~ i
D
MeO OMe 4j

N-(2,4-Dimethoxyphenyl) benzamide (4j):- White solid, 182 mg (0.71 mmol), 71% yield, Rf = 0.40 (EtOAc/Hex, 10:90); IR
(CHCIs) 757, 836, 1036, 1075, 1256, 1603, 1666, 2958, 3363 cm™; 'H-NMR (400 MHz, DMSO-ds) & = 3.84 (s, 3H), 3.93 (s, 3H),
6.61-6.79 (m, 2H), 7.08 (d, J = 6.7 Hz, 1H), 7.33 (t, J = 7.0 Hz, 2H), 7.65-7.83 (m, 3H), 9.92 (s, 1H) BC{*H}NMR (101 MHz, CDCl;
& DMSO-ds) 6 = 56.0, 56.6, 99.0, 106.2, 113.1, 116.4, 120.3, 124.1, 130.0, 132.6, 139.4, 158.8, 163.5, 163.9 ; MS (ESI, m/z):
[M+H]* 258; HRMS (ESI, m/z): calcd for C1sH1603N [M+H]* 258.1125, found 258.1123.
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3,4-Dimethoxy-N-phenylbenzamide (4k):- White solid,187 mg (0.73 mmol), 73% vyield, Rs = 0.45 (EtOAc/Hex, 20:80); IR (CHCI5)
758, 1171, 1226, 1599, 1689, 3079 cm™; 1H-NMR (400 MHz, DMSO-ds) & =3.92 (s, 3H), 3.93 (s, 3H), 6.87-6.95 (m, 1H), 7.02 (d, J
= 7.3 Hz, 1H), 7.24 (t, J = 7.8 Hz, 2H), 7.51 (s, 1H), 7.58 (dd, J = 8.3, 1.8 Hz, 1H), 7.69 (d, J = 8.0 Hz, 2H), 9.88 (s, 1H);
BC{IH}INMR (101 MHz, DMSO-ds) 6 = 56.1, 56.2, 111.4, 111.5, 120.8, 120.9, 121.5, 123.9, 127.5, 129.03, 139.7, 148.8, 152.1,

165.4; MS (ESI, m/z): [M-H]* 258; HRMS (ESI, m/z): calcd for C15H160sN [M+H]* 258.1125 found 258.1125. The spectroscopic
data were in good agreement with the reported data.!?*!

e

Br 4i

6-Bromo-N-phenylbenzo[d][1,3]dioxole-5-carboxamide (41):- White solid, 229 mg (0.72 mmol), 72% yield, Rs= 0.45 (EtOAc/Hex,
15:85); IR (CHCIs) 760, 1040, 1249, 1484, 1545, 1662, 2925, 3281 cm™; 'H-NMR (400 MHz, CDCls) § = 6.04 (s, 2H), 7.03 (s, 1H),
7.09-7.21 (m, 2H), 7.37 (t, J = 7.6 Hz, 2H), 7.62 (d, J = 7.8 Hz, 2H), 7.76 (s, 1H); *C{*H}NMR (101 MHz, CDCls) & = 102.4, 109.9,
110.8, 113.3, 120.1, 124.8, 129.1, 131.0, 137.6, 147.7, 150.0, 165.0; MS (ESI, m/z): [M+H]" 320; HRMS (ESI, m/z): calcd for
C14H11NO3Br [M+H]* 319.991 found 319.990. The spectroscopic data were in good agreement with the reported data. %!
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3-Bromo-4-methoxy-N-phenylbenzamide (4m):- Light yellow solid, 225 mg (0.74 mmol), 74% yield, Rt = 0.45; (EtOAc/Hex,
10:90) IR (CHCls) 594, 762, 1059, 1266, 1502, 1658, 2926, 3362 cm™*; 1H-NMR (400 MHz, DMSO-ds) & = 3.95 (s, 3H), 7.10 (t, J =
7.3 Hz, 1H), 7.26 (d, J = 8.7 Hz, 1H), 7.35 (t, J = 7.7 Hz, 2H), 7.76 (d, J = 7.9 Hz, 2H), 8.02 (d, J = 7.1 Hz, 1H), 8.24 (s, 1H), 10.18 (s,
1H); BC{*H}NMR (101 MHz, DMSO-ds) 6 = 57.1, 110.8, 112.6, 120.8, 124.1, 128.6, 128.9, 129.6, 132.7, 139.6, 158.4, 164.0; MS
(ESI, m/z): [M+H]" 306; HRMS (ESI, m/z): calcd for C14 H1302NBr [M+H]* 306.0124 found 306.0117.

I

4-Nitro-N-phenylbenzamide (4n):- White solid, 191 mg (0.79 mmol), 79% yield, Rf = 0.45 (EtOAc/Hex, 15:85); IR (CHCIs) 758,
1327, 1544, 1669, 2233, 3353 cm; 1H-NMR (400 MHz, DMSO-dg) & = 7.15 (s, 1H), 7.38 (s, 2H), 7.78 (d, J = 7.3 Hz, 2H), 8.19 (d, J
= 7.8 Hz, 2H), 8.38 (d, J = 7.7 Hz, 2H), 10.57 (s, 1H); 3C{{H}NMR (126 MHz, CDCls) § = 120.5, 123.5, 124.2, 128.7, 129.2, 138.6,
140.6, 149.1, 163.9; MS (ESI, m/z): [M+H]* 243; HRMS (ESI, m/z): calcd for C13H11N203 [M+H]* 243.0761 found 243.0764. The
spectroscopic data were in good agreement with the reported data.?°!
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3-Nitro-N-phenylbenzamide (40):- White solid, 176 mg (0.73 mmol), 73% yield, Rs = 0.45 (EtOAc/Hex, 15:85); IR (CHCIz) 768,
1081, 1262, 1452, 1607, 1669, 2245, 3080 cm™; 1H-NMR (400 MHz, CDClz) & = 7.21 (t, J = 7.4 Hz, 1H), 7.40 (t, J = 7.7 Hz, 2H),
7.66 (d, J = 7.8 Hz, 2H), 7.71 (t, J = 8.0 Hz, 1H), 7.98 (s, 1H), 8.26 (d, J = 7.6 Hz, 1H), 8.41 (d, J = 8.1 Hz, 1H), 8.70 (s, 1H);
BC{*H}NMR (101 MHz, CDCls) & = 120.5, 121.8, 125.3, 126.4, 129.3, 130.1, 133.4, 136.6, 137.3, 148.3, 163.3; MS (ESI, m/z):
[M+H]" 243; HRMS (ESI, m/z): calcd for Ci3H11N2O3 [M+H]" 243.0764, found 243.0765.The spectroscopic data were in good

agreement with the reported data.!

@
o

4p

4-Cyano-N-phenylbenzamide (4p):- White solid, 171 mg (0.77 mmol), 77% yield, Rf = 0.50 (EtOAc/Hex, 15:85); IR (CHCIs3) 760,
1077, 1288, 1454, 1541, 1670, 2232, 3178, 3353 cm™; 'H-NMR (400 MHz, CDClI3) 6 =7.20 (t, J = 7.4 Hz, 1H), 7.40 (t, J = 7.8 Hz,
2H), 7.63 (d, J = 7.7 Hz, 2H), 7.80 (d, J = 8.2 Hz, 2H), 7.86 (s, 1H), 7.98 (d, J = 8.1 Hz, 2H); BC{IH}INMR (126 MHz, CDCls) & =
115.5, 117.9, 120.4, 125.3, 127.8, 129.3, 132.7, 137.3, 138.9, 163.9; MS (ESI, m/z): [M-H]* 223; HRMS (ESI, m/z): calcd for C14
H110N2 [M+H]* 223.0866 found 223.0863.The spectroscopic data were in good agreement with the reported data.[??!
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N-phenyl-1-naphthamide (4q):- White solid, 192 mg (0.78 mmol), 78% yield, R¢ = 0.45 (EtOAc/Hex, 8:92); IR (CHCIs) 756, 1215,
1535, 1600, 1657, 3019 cm™; 'H-NMR (400 MHz, CDCls) & = 7.18 (t, J = 7.4 Hz, 1H), 7.40 (t, J = 7.7 Hz, 2H), 7.50 (dd, J = 15.0,
7.4 Hz, 1H), 7.56 (dt, J = 5.8, 3.5 Hz, 2H), 7.71 (dd, J = 15.7, 7.2 Hz, 4H), 7.90 (dd, J = 6.1, 3.2 Hz, 1H), 7.96 (d, J = 8.2 Hz, 1H),
8.30-8.42 (m, 1H); BC{*H}NMR (101 MHz, CDCls) & = 120.0, 124.7, 124.8, 125.1, 125.3, 126.6, 127.4, 128.5, 129.2, 130.1, 131.1,
133.8, 134.5, 138.1, 167.6; MS (ESI, m/z): [M+H]" 248; HRMS (ESI, m/z): calcd for Ci7 H12ON [M+H]* 248.1070, found

248.1066.The spectroscopic data were in good agreement with the reported data.!

~8,0
° 4r

N-phenylfuran-2-carboxamide (4r):- White solid, 120 mg (0.64 mmol), 64% yield, Ri= 0.45 (EtOAc/Hex, 10:90); IR (CHCIs) 756,
1155, 1216, 1443, 1604, 1668, 2922, 3021, cm™; 1H-NMR (400 MHz, CDCls) § = 6.57 (dd, J = 3.5, 1.8 Hz, 1H), 7.13-7.20 (m, 1H),
7.25 (dd, J = 3.5, 0.7 Hz, 1H), 7.30-7.43 (m, 2H), 7.52 (dd, J = 1.7, 0.8 Hz, 1H), 7.65 (dd, J = 8.6, 1.0 Hz, 2H), 8.06 (s, 1H);
BC{'H}NMR (101 MHz, CDCl3) § = 112.7, 115.3, 119.9, 124.6, 129.1, 137.4, 144.2, 148.1, 156.0; MS (ESI, m/z): [M+H]* 188;
HRMS (ESI, m/z): calcd for C11H1002N [M+H]* 188.0706 found 188.0705. The spectroscopic data were in good agreement with the

reported data.??
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N-phenylcinnamamide (4s):-White solid, 122 mg (0.55 mmol), 55% yield, Rf = 0.45 (EtOAc/Hex, 15:85); IR (CHCI3) 761, 1184,
1249, 1348, 1449,1547, 1626 1667, 3283 cm™; 'H-NMR (500 MHz, CDCl3) § = 6.55 (d, J = 15.5 Hz, 1H), 7.14 (t, J = 7.0 Hz, 1H),
7.37 (dt, J = 15.7, 6.8 Hz, 6H), 7.55 (d, J = 5.3 Hz, 2H), 7.61 (s, 2H), 7.77 (d, J = 15.5 Hz, 1H); *C{*H}NMR (126 MHz, CDCl3) § =
119.0, 120.8, 124.5, 128.0, 129.0, 129.1, 130.0, 134.6, 138.0, 142.5, 164.1; MS (ESI, m/z): [M+H]" 224; HRMS (ESI, m/z): calcd for
Ci15H140N [M+H]* 224.1070, found 224.1071.The spectroscopic data were in good agreement with the reported data.!

g
C Q

N-(3-fluorophenyl) benzamide (4t):- White solid, 165 mg (0.77 mmol), 77% yield, Rf= 0.45 (EtOAc/Hex, 10:90); IR (CHCIs) 705,
1493, 1541, 1609, 1667, 2925, 2960, 3343 cm™; 'H-NMR (400 MHz, CDCl3) § = 6.86 (m, 1H), 7.25-7.34 (m, 2H), 7.47-7.56 (m, 2H),
7.56-7.66 (m, 1H), 7.86 (dd, J = 5.3, 3.3 Hz, 2H); ¥C{H}NMR (126 MHz, CDCls) & = 107.6, 107.8, 111.2, 111.4, 115.4, 127.0,
129.0, 130.1, 130.2, 132.1, 134.6, 139.4, 139.5, 163.1 (J = 258 Hz), 165.7; *®F-NMR (376 MHz, CDCls) & = 111.28; MS (ESI, m/z):
[M+H]" 216; HRMS (ESI, m/z): calcd for C13H11OFN [M+H]* 216.0825 found 216.0824. The spectroscopic data were in good

agreement with the reported data.[*?
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N-(4-chlorophenyl) benzamide (4u):- White solid, 182 mg (0.79 mmol), 79% vyield, Rf = 0.45 (EtOAc/Hex, 10:90); IR (CHCIs) 830,
1127, 1401, 1524, 1660, 2923, 2964, 3352 cm™; 'H-NMR (400 MHz, DMSO-ds) & = 7.39-7.46 (m, 2H), 7.50-7.58 (m, 2H) ,7.61 (m,
1H), 7.78-7.89 (m, 2H) , 7.95 (dd, J = 5.3, 3.3 Hz, 2H), 10.38 (s, 1H); 3C{*H}NMR (101 MHz, DMSO-ds) & = 122.3, 127.7, 128.2,
128.9, 129.0, 132.2, 135.2, 138.6, 166.1; MS (ESI, m/z): [M+H]" 232; HRMS (ESI, m/z): calcd for C13H11:OCIN [M+H]" 232.05237

found 232.05214.The spectroscopic data were in good agreement with the reported data.!

‘o
DA
H
4v

N-(4-bromophenyl) benzamide (4v):- White solid, 217 mg (0.79 mmol), 79% yield, R = 0.50 (EtOAc/Hex, 10:90); IR (CHCIs)
1000, 1217, 1590, 1689, 2922, 3076 cm™’; IH-NMR (400 MHz, CDCl3) 6 = 7.48 (d, J = 2.2 Hz, 1H), 7.51 (d, J = 8.2 Hz, 3H), 7.56
(dd, J = 11.9, 5.3 Hz, 3H), 7.80 (s, 1H), 7.83-7.90 (m, 2H); C{*H}NMR (101 MHz, DMSO-ds) 5 = 115.8, 122.7, 128.1, 128.9,
131.9, 132.2, 135.1, 139.1, 166.1; MS (ESI, m/z): [M+H]" 276; HRMS (ESI, m/z): calcd for Ci3H11NOBr [M+H]* 276.0027 found

276.0024. The spectroscopic data were in good agreement with the reported data.l?”
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N-(4-iodophenyl) benzamide (4w):- White solid, 245 mg (0.76 mmol), 76% yield, Rf = 0.50 (EtOAc/Hex, 10:90); IR (CHClz) 799,
1073, 1155, 1277, 1464, 1590, 3071 cm'*; 1H-NMR (400 MHz, DMSO-dg) & = 7.52 (t, J = 7.4 Hz, 2H), 7.55 (s, 1H), 7.64 (d, J = 8.8
Hz, 2H), 7.70 (d, J = 8.8 Hz, 2H), 7.94 (d, J = 7.2 Hz, 2H), 10.34 (s, 1H); BC{*H}NMR (101 MHz, DMSO-d¢) & = 87.8, 122.9,
128.2, 128.9, 132.2, 135.2, 137.7, 139.5, 166.1; MS (ESI, m/z): [M+H]* 324; HRMS (ESI, m/z): calcd for C13H11ONI [M+H]*
324.0905 found 324.0905. The spectroscopic data were in good agreement with the reported data.[?”]

M

N-(2-bromophenyl) benzamide (4v):- White solid, 198 mg (0.72 mmol), 72% yield, R¢= 0.40 (EtOAc/Hex, 10:90); IR (CHCIs) 757,
1034, 1216, 1444, 1603, 1669, 3020, 3305 cm™; IH-NMR (400 MHz, DMSO-ds) & = 7.10 (d, J = 6.8 Hz, 1H), 7.22 (d, J = 6.7 Hz,
1H), 7.35 (t, J = 7.3 Hz, 2H), 7.43 (d, J = 7.3 Hz, 1H), 7.50 (t, J = 7.3 Hz, 1H), 7.55 (d, J = 6.5 Hz, 1H), 7.73 (s, 2H), 10.47 (s, 1H);
BC{*H}NMR (101 MHz, DMSO-ds) 6 = 119.5, 120.0, 124.3, 128.2, 129.2, 129.3, 131.6, 133.2, 139.4, 139.6, 166.3; MS (ESI, m/z):
[M+H]* 276; HRMS (ESI, m/z): calcd for Ci13H11NOBr [M+H]" 276.0025 found 276.0024. The spectroscopic data were in good

agreement with the reported data.[?4l
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N-(5-chloro-2-iodophenyl)benzamide (4y):- White solid, 278 mg (0.78 mmol), 78% vyield, Rf = 0.45 (EtOAc/Hex, 5:95); IR
(CHCIls3) 800, 1074, 1283, 1462, 1649, 2925, 3136 cm™; 1H-NMR (400 MHz, CDCls) § = 6.90 (dd, J = 8.4, 2.0 Hz, 1H), 7.55 (t, J =
7.4 Hz, 2H), 7.61 (t, J = 7.2 Hz, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 7.5 Hz, 2H), 8.30 (s, 1H), 8.60 (d, J = 1.6 Hz, 1H);
BC{*H}NMR (101 MHz, CDCls) 6 = 86.7, 121.2, 126.0, 127.2, 129.1, 132.5, 134.2, 135.6, 139.2, 165.3; MS (ESI, m/z): [M+H]* 358;
HRMS (ESI, m/z): calcd for C13H10ICIO [M+H]" 358.0506 found 358.0506. The spectroscopic data were in good agreement with the
reported data.?%

g
C @

N-(p-tolyl) benzamide (4z):- Yellow solid, 156 mg (0.74 mmol), 74% yield, Rs= 0.45 (EtOAc/Hex, 10:90); IR (CHCIz) 808, 1262,
1524, 1653, 1724, 2924, 3345 cm™; TH-NMR (400 MHz, CDCls) & = 2.34 (s, 3H), 7.18 (d, J = 8.2 Hz, 2H), 7.45-7.58 (m, 5H), 7.78
(s, 1H), 7.83-7.90 (m, 2H); BC{*HINMR (126 MHz, CDCls) § = 21.0, 120.3, 127.0, 128.8, 129.6, 131.8, 134.3, 135.1, 135.3, 165.7;
MS (ESI, m/z): [M+H]" 212; HRMS (ESI, m/z): calcd for C14H14ON [M+H]* 212.1071 found 212.1070. The spectroscopic data were
in good agreement with the reported data.?”!
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N-(4-methoxyphenyl) benzamide (4aa):- Brown solid, 158 mg (0.75 mmol), 75% yield, Rf = 0.5 (EtOAc/Hex, 15:85); IR (CHCI5)
760, 1036, 1259, 1525, 1650, 2923, 2961, 3325 cm™; 'H-NMR (500 MHz, CDCls) § = 3.82 (s, 3H), 6.91 (d, J = 8.7 Hz, 2H), 7.48 (t, J
= 7.4 Hz, 2H), 7.52-7.57 (m, 3H), 7.76 (s, 1H), 7.86 (d, J = 7.4 Hz, 2H); *C{*H}NMR (126 MHz, CDCls) & = 55.7, 114.3, 122.1,
128.8, 129.0, 131.7, 135.0, 156.7, 165.6, MS (ESI, m/z): [M+H]" 228; HRMS (ESI, m/z): calcd for C14H140,N [M+H]* 228.1020

found 228.1020. The spectroscopic data were in good agreement with the reported data.!?”]

N-(3-(trifluoromethyl)phenyl)benzamide (4ab):- Light yellow solid, 207 mg (0.78 mmol), 78% vyield, Rf = 0.40 (EtOAc/Hex,
15:85); IR (CHCIs) 705, 1037, 1124, 1329, 1442, 1550, 1607,1668, 2923, 3076, 3278 cm™; 'H-NMR (500 MHz, DMSO-ds) & = 7.45
(d, J=7.6 Hz, 1H), 7.55 (t, J = 7.4 Hz, 2H), 7.60 (dd, J = 16.3, 8.0 Hz, 2H), 7.97 (d, J = 7.4 Hz, 2H), 8.03 (d, J = 8.0 Hz, 1H), 8.25 (s,
1H), 10.56 (s, 1H); BC{*H}NMR (101 MHz, DMSO-ds) & = 116.8, 116.9, 120.5, 123.3, 124.3, 126.1, 128.2, 128.9, 129.3,129.7,
130.0, 130.4, 132.4, 134.8, 140.4, 166.5; ®°F-NMR (376 MHz, CDCl3) § = -62.7; MS (ESI, m/z): [M+H]* 266; HRMS (ESI, m/z):
calcd for C14H11ONF3 [M+H]* 266.0787, found. 266.0782. The spectroscopic data were in good agreement with the reported data.!?!]

S3l|Page



N
A
(v
H

N-(quinolin-3-yl)benzamide (4ac):- Light yellow solid, 190 mg (0.77 mmol), 77% vyield, R = 0.45 (EtOAc/Hex, 20:80); IR (CHCls3)
757, 1132, 1283, 1372, 1548, 1668, 2926, 3068 cm™; TH-NMR (500 MHz, CDCls) § = 7.58 (dd, J = 19.1, 7.1 Hz, 5H), 7.64 (s, 1H),
7.83 (5,1H), 7.96 (d, J = 7.5 Hz, 1H), 8.05 (s, 1H), 8.36 (s, 1H), 8.90 (d, J = 9.7 Hz, 1H); BC{H}NMR (101 MHz, CDCls) & = 124.6,
127.2, 127.4, 127.9, 128.2, 128.5, 128.8, 128.9, 131.6, 132.4, 134.2, 144.1, 145.1, 166.3; MS (ESI, m/z): [M+H]" 249; HRMS (ESI,
m/z): calcd for C16H13ON2 [M+H]" 249.1030 found 249.1028. The spectroscopic data were in good agreement with the reported

data.[?8]

N N
H
4ad

N-(benzo[d]thiazol-2-yl) benzamide (4ad):- White solid, 203 mg (0.80 mmol), 80% vyield, Rf = 0.45 (EtOAc/Hex, 10:90); IR
(CHCIs) 759, 1283, 1302, 1548, 1679, 3070, 3176 cm™; 'H-NMR (400 MHz, CDCl3) 6 = 7.33 (d, J = 5.1 Hz, 3H), 7.46 (t, J = 7.6 Hz,
2H), 7.59 (t, J = 7.3 Hz, 1H), 7.84-7.92 (m, 1H), 8.04 (d, J = 7.6 Hz, 2H); 3C{*H}NMR (101 MHz, CDCls) § = 120.7, 121.5, 124.2,
126.3, 128.0, 129.0, 132.0, 133.2, 147.4, 165.6; MS (ESI, m/z): [M+H]" 255; HRMS (ESI, m/z): calcd for C14H100ON2S [M+H]
255.0587 found 255.0584 The spectroscopic data were in good agreement with the reported data. %]

S32|Page



o

N
Dot

cl 4ae

2-chloro-N-(4-methoxyphenyl) benzamide (4ae):- White solid, 188 mg (0.72 mmol), 72% yield, Rf= 0.45 (EtOAc/Hex, 15:85); IR
(CHCls) 752, 1076, 1130, 1285, 1603, 1678, 2855, 2925, 3071 cm™; *H-NMR (400 MHz, CDCls) & = 3.82 (s, 3H), 6.92 (d, J = 9.0
Hz, 2H), 7.41 (m, 3H), 7.55 (d, J = 8.9 Hz, 2H), 7.77 (dt, J = 11.9, 5.7 Hz, 2H); BC{*H}NMR (101 MHz, DMSO-ds) 5 = 55.7, 114.4,
1215, 127.7, 129.4, 130.1, 131.4, 132.6, 137.6, 156.0, 164.9; MS (ESI, m/z): [M+H]" 262; HRMS (ESI, m/z): calcd for C14H1302NCI
[M+H]" 262.0636 found 262.0634.

S
\
LY
\ o H
4af

N-(thiazol-2-yl) furan-2-carboxamide (4af):- Light brown solid, 135 mg (0.70 mmol), 70% yield, R¢ = 0.45 (EtOAc/Hex, 20:80); IR
(CHCIs) 763, 1168, 1314, 1546, 1671, 2922, 2962, 3080 cm™; 'H-NMR (400 MHz, CDCl3) § = 6.61 (d, J = 1.7 Hz, 1H),7.03 (d, J =
3.4 Hz, 1H), 7.36 (d, J = 3.3 Hz, 1H), 7.51 (d, J = 3.4 Hz, 1H), 7.58 (s, 1H), 10.24 (s, 1H); 3C{{H}NMR (101 MHz, CDCls) & =
113.0, 114.0, 117.2, 137.6, 145.4, 146.2, 155.3, 158.1; MS (ESI, m/z): [M+H]* 195; HRMS (ESI, m/z): calcd for CgH702N2S [M+H]*
195.0223, found 195.0218. The spectroscopic data were in good agreement with the reported data."]
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Copies of *H-NMR, BC{*H}NMR, **F-NMR, and HRMS Spectra

'H NMR of 4a (400 MHz, CDCls)
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BC{*H}INMR of 4a (101 MHz, DMSO-ds)
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HRMS of 4a

D:\Sai krishna Important\...\SUR-RR-BA

4/22/2021 1:27:05 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-BA #19-41 RT: 0.14-0.30 AV: 23 NL: 3.62E6

T: FTMS {1,1} + p ESI Full ms [75.00-1500.00]

Relative Abundance

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

198.09141

CiaHi2ON=198.09134

8.5 RDBE o
100~ 0.34383 ppm /@
. N
. H
90j
. 169.11049 Chemical Formula [M+H]: C3H,,NO
80
70
60
] 210.03786
50
] 220.07331
40_ C13H11 O N Na =220.07329
| 8.5 RDBE
] 166.57147 187.11900 0.09218 ppm
303 173.93148
20 163.07285
] -. 244.60020
]| 158.01248 | 181.06188 233.13970
10 191.09244
] ‘ ‘ l 216.95650
0_..|..l.,...l.'l..||'...,J..I||..I| HHr{rrmre: H"|""n|\~"||"'!|I'!"|m|' Hhrtrtrrettrrrrrtebr e ||‘||'||| .'.|.|...'|'..'.|.'..;...l'...l...l...;...,'..'.l...'|"..|.,..|.‘|1..[.
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m/z
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'H NMR of 4b (400 MHz, DMSO-ds)
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BC{'H}NMR of 4b (101 MHz, DMSO-ds)
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PYF-NMR of 4b (376 MHz, CDCls)
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HRMS of 4b

Qualitative Analysis Report

Data File

Sample Type
Insbrument Mame
Acg Method

IRM Calibwration
Status

SIUR-RR-4F .0
Sample

Insbrument 1
NrMS-pos-method.m

Cormrment
Sample Group

Samphe Name

Uhser Marme
Bcrpuired Tirme

DA Me o

InfTo.
Acquisition SW

PL-AL
CSIR-IICTAnahyst
26~08-2021 12:-45:08

1L.m

S200 series TOFRG500 sarkes -TOF BUD6.01 (B5172

Stream Mame LC 1 Wersion sP1)
o
User Spectra N
H
F
Fr - Emengy Eomizmriom Sodke Chemical Formula [M+H]: C,;H1FNO
(=) o EST

<10 5 |* Scamn {rc 0. 195-0.278 min, 16 scans) SUR-RR-4F.d Subtracs
14 2160817
CAZHITFNO S03_ 1998
0.8
0.6
0.4
027 1501024 313.1456
. - 369 1828
o i . 1, L 1 464 2853 l
125 150 175 200 225 250 275 300 325 350 375> 400 425 450 4753 S00 325 590
Counts vs. Mass-1o-Charge (md=)
Peak List
| =z [Abund O FT o
I Fi6.0817] 1| S4F12.09|C1i3 HI1F N O | |
-—— End OFf Report —
Page 1 of 1 FPrimtec at 6:26 PM on DS-Aug-2021

Agilent Technologies
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'H NMR of 4c (500 MHz, CDCls)
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BC{*H}INMR of 4c (101 MHz, CDCl3 & DMSO-ds)
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HRMS of 4C

Qualitative Analysis Report

Data File SUR-RRE-4CICHOD.d Sample Name
Sample Type Sample Position P1-A1
Instrument Name Instrument: 1 User Name CSIR-IICT\Analyst
Acqg Method hrms-pos-method.m Acquired Time 26-08-2021 12:49:16
s NG - -
Comment
Ssample Group Info.
Stream Name o 3%5:1':“ sw gilﬂl; saries TOF/6500 series Q-TOF B.06.01 (BE172
(0]
User Spectra AN N
H
/
Ul
Fragmentor Voltage Collision Energy Ionization Mode
&0 0 = Chemical Formula [M+H]: C3H4,;CINO
«10 4 |* Scan (rt: 0.475-0.574 min. 19 scans) SUR-RR-4CICHO d
3431322
4 .
3 150.1026 232.0524
CI3HITCING
2
‘] .
|| 18?.1|'|9|] ||| 286.1'106 | 366.1368
D nnl ] 1 L f I
I 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1
120 140 160 180 200 220 240 260 280 300 320 340 360 380

Counts vs. Mass-to-Charge (m/z)

S45 | Page



!H NMR of 4d (500 MHz, CDCls)
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BC{*H}INMR of 4d (101 MHz, DMSO-ds))
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HRMS of 4d

Qualitative Analysis Report

Data File

Sample Type
Instrument Name
Acg Method

IRM Calibration
Status

SUR-RR-BrCHO.d

Sample
Instrument 1

hrms-pos-method.m

EE -

Sample Name
Position
User Name

Acquired Time

P1-AL
CSIR-IICT\Analyst
26-08-2021 12:47:15

i1.m

Comment
Sample Group Info.
Stream Name 1 :xz:tlm SW ggl[)l)} series TOF/6500 series Q-TOF B.06.01 (B6172
(0]
User Spectra N
H
Br
Fragmentor Voltage Collision Energy Ionization Mode Chemical Formula [M+H]: C13H11 BrNO
60 v} ESI

373.0661 4481134

Lo -

x10 4 |* Scan (rt: 0.195-0.294 min, 19 scans) SUR-RR-BrCHO.d Subtract (2)
7 276.0020
: 1430234 C13H1BrNO
4_
3_
2_
‘I -
o
| 223.09%5 b, 3291160
O I T 1 T T T 1 1 1 T 1 T T
120 140 160 180 200 220 240 260 280 300 320 340
Counts vs. Mass-to-Charge (m/z)
Peak List
mfz z Abund Formula Ton
276.002 1 53180.62|C13HI1BrNO M+
--- End Of Report -
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!H NMR of 4e (400 MHz, CDCls)
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BC{*H}INMR of 4e (101 MHz, CDCls)
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HRMS of 4e

DIHEMS..\14-12-2021'SUR-RR-2-CL CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY

12/14/21 13:13:38

1180111042

Thermo Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

SUR-RR-2-CL #8-24 RT: 0.02-0.06 AV: 17 SB: 251 0.56-1.14 NL: 6.42E7
T: FTMS + p ESI Full ms [50.0000-3000.0000]

p
1005 184.06330

N
953 H
3 Cl
Chemical Formula [M+H]: C,3H;CINO

903
853

803

753 329.11576

703

403 279.09286

Relative Abundance
()]
[ ]
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Cl

IH NMR of 4f (400 MHz, CDCls)
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BC{!H}NMR of 4f (101 MHz, CDCls)
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HRMS of 4f

SUR-RR-2-4-CLAM CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

3/16/2021 5:19:16 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-2-4-CLAM #8-25 RT: 0.06-0.18 AV: 18 SB: 40 0.38-0.67 NL: 2.41E7
T: FTMS {1,1} + p ESI Full ms [100.00-2000.00]

266.01347
Ci1aHicONClz=266.01340
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'H NMR of 4g (400 MHz, CDCls)
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BC{'H}NMR of 4g (101 MHz, CDCls)
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HRMS of 4g
Qualitative Analysis Report

Data File SUR-RR-2-6-DICL.d Sample Name
Sample Type Sample Position P1-A1
Instrument Name Instrument 1 User Name CSIR-IICT\Analyst
Acq Method hrms-pos-method.m Acquired Time 07-07-2021 12:29:43
e N ot
Comment
Sample Group Info.
Acquisition SW szm series TOF/6500 series Q-TOF B.06.01 (B6172
Stream Name LcC1 Versi
User Spectra /©fj\
Chemical Formula [M+H]: C;3H,CI,NO
Fragmentor Voltage Collision Energy Ionization Mode
BO V] ESI
x10 5 [*ESI Scan (rt: 0.37-0.41 min. 8 scans) Frag=80.0V SUR-RR-2-6-DICL d
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2 -
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'H NMR of 4h (400 MHz, CDCls)
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BC{'H}NMR of 4h (101 MHz, CDCls)
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HRMS of 4h

D:\Sai krishna Important\..\SUR-RR-4ME CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

3/23/2021 7:59:04 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-4ME #8-25 RT: 0.06-0.18 AV: 18 NL: 2.21E8
I: FTMS {1,1} + p ESI Full ms [100.00-2000.00]

212.10653
C14H124ON=212.10699
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100 -2.18003 ppm
90~ o /@
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0_|||||||||||||||||||||||||'|||||||||||||||||||||||||||||||
202 204 206 208 210 212 214 216 218 220 222 224 226 228
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'H NMR of 4i (500 MHz, CDCls)
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BC{*H}INMR of 4i (101 MHz, CDCls)
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HRMS of 4i

D:\Sai krishna Important\.. \SUR-RR-4OME CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

4/22/2021 1:19:26 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-4OME #19-40 RT: 0.14-0.30 AV: 22" NL: 5.73E7
T: FTMS {1,1} + p ESI Full ms [75.00-1500.00]

212.10698
Ci14H14ON=212.10699
8.5 RDBE
100 -0.03745 ppm
- (o}
90—+
] N
- H
80 MeO
] Chemical Formula [M+H]: C,4H4NO,
70
g
c 60+
m —
- -
= —
= _
£ 50
[0) ]
2
3 404
s ]
30
] 228.10183
20 CiaH12402N=228.10191
. 8.5 RDBE
- -0.33133 ppm
105 23 PP
0_|||||||||'||'|||||'|i||'||'|||||| |'|||||||||||||||||||'||||||||'||||||||'|||||||||||

160 170 180 180 200 210 220 230 240 250 260 270 280 290 300
m/z
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'H NMR of 4j (400 MHz, DMSO-ds)
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BC{H}INMR of 4j (101 MHz, DMSO)
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HRMS of 4j

SUR-R-R-2-4-DIOME CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

4/22/2021 1:28:37 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-R-R-2-4-DIOME #23-44 RT: 0.17-0.32 AV: 22 NL: 4.73E6
T: FTMS {1,1} + p ESI Full ms [75.00-1500.00]

258.11227
CisH1s O3 N =258.11247
8.5 RDBE
100 -0.75659 ppm
] (0]
90
3 N
] H
80 MeO OMe
7 Chemical Formula [M+H]: C;5HgNO;
70

Relative Abundance
(&)}
T

40 275.14381
30
205 253.06266

. 259.11560
10

7] 245.13572

ol L I | L , | | 1 | L ‘
I I | I I | I I 1 I I I I [rerrrTT T I 1 frerrT I I I | I I I I I I I T I I | I I I T
235 240 245 250 255 260 265 270 275
m/z
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'H NMR of 4k (400 MHz, DMSO-ds)
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BC{*H}INMR of 4k (101 MHz, DMSO-ds)
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HRMS of 4k
SUR-RR--3-4-DIOME CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

4/22/2021 1:30:10 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR--3-4-DIOME #23-45 RT: 0.17-0.33 AV: 23 NL: 4.12E6
T: FTMS {1,1} + p ESI Full ms [75.00-1500.00]

258.11247
C1sH1s O3 N =258.11247
8.5 RDBE
100 -0.00269 ppm
] o
907 MeO
. N
] H
80 MeO
. Chemical Formula [M+H]: C45H5NO;
70
s 7
= 60
S 7
s 1 253.06286
2 50+
[ _
=
3 404
o
30 24228425
20 274.61079
. 243.10824 259.11580
10
7  237.08537
0_ ] | . , " || 1 J , | y I 1 | 1| I | N J | |
R D R Ll L L L R L L L Ll L LRl R L L R L L L L L R R R R R Ll L L RRR LN R RLRLE LR LARLE RLLR LRLRN R RELRN R RN L
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'H NMR of 4l (400 MHz, CDCls)
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BC{*H}INMR of 4l (101 MHz, CDCls)
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Qualitative Analysis Report

HRMS of 4l

Data File

Sample Type
Instrument Name
Acq Method

IRM Calibration
Status

Comment

Sample Group

Stream Name

User Spectra

SUR-RR-PPAM.d
Sample
Instrument 1

hrms-pos-method.m

Sample Name
Position
User Name

Acquired Time

Lc1

Info.

Acquisition SW
Version

P1-Al
CSIR-IICT\Analyst
26-08-2021 12:42:58

11.m

6200 series TOF/6500 series Q-TOF B.06.01 (B6172

errr

Fragmentor Voltage

60

0

Collision Energy

Ionization Mode

ESI

Chemical Formula [M+H]: C,,H4/BrNO,

404.1339
L

478.1683

x10 5|* Scan (rt: 0.172-0.249 min, 15 scans) SUR-RR-PPAM.d
1.6 319.9919
14 C14 H11 BrN O3
1.2
1 4
0.8
0.6 1
0.4
0.24
0 149.0232 246.1488 m
Counts vs. Mass-to-Charge (m/z)
Peak List
[m/z [ 'z [Abund [Formula [Ton]
[ 319.9919] 1 | 146442.94[Ci14 H11 Br N O3 [M+]

--- End Of Report ---
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'H NMR of 4m (400 MHz, DMSO-ds)
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BC{'H}NMR of 4m (101 MHz, DMSO-ds)
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HRMS of 4m

SUR-RR-3-BR4CME CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

3/16/2021 5:29:20 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-3-BR4OME #10-22 RT: 0.07-0.16 AV: 13~ SB: 42 0.37-0.68 NL: 2.86E6
I FTMS {1,1} +p ESI Full ms [100.00-2000.00]

306.01173
C14H13 02N Br=306.01242
8.5 RDBE
100 -2.23375 ppm
. 308.00965 fo) /@
90 MeO
7 N
] H
80 Br
7 Chemical Formula [M+H]: C4H3BrNO,
70
8 ]
c 60—
m —
- _
= -
= _
£ 50
) ]
-.% _
3 404
o ]
30
20
] 307.01504 309.01291
10+
0_|...,...|...|...|... R L I s O L L L L R L L B L L M M M RN RN RN RAAR RARS AR AR
304 305 306 307 308 309 310 311
m/z
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'H NMR of 4n (400 MHz, DMSO-ds)
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BC{*H}INMR of 4n (126 MHz, CDCls)
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HRMS of 4n

DAHRMS\..\14-12-2021'SUR-RR-4NO2 CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY

12/14/21 13:10:44

1180111041

Therma Scientific Orbitrap Exploris 120
Analysed by G SAIKRISHNA

SUR-RR-4NO2 #11-31 RT: 0.03-0.07 AV: 21 SB: 252 0.56-1.14 NL: 1.44E7
T: FTMS + p ESI Full ms [50.0000-3000.0000]

(0]
1005 285.13803

E N
95= H
90 O,N

85; Chemical Formula [M+H]: C43H4{N,03
803
=
703
65=
603
55=
503
455
403
353
302
257 279.09283

203 243.07606
= C3Hq1 O3 No = 243.07642
13 -1.49432 ppm

103
3 246.14840 263.11750 297.19562

55 185.16446 217.10416 239.14841 ’ ‘ \

G—.i|. [ IHIH 1l . 1, . | N |[ [P IR S T | L [ | |. Lyl g NPT Il TR B T 1
Frrtrr T 1 rt1rr1 1 rrrr -ttt r ittt Tt Tt r Tt
170 180 190 200 210 220 230 240 250 260 270 280 290 300

m/z

196.09128

211.09738

Relative Abundance
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'H NMR of 40 (400 MHz, CDCls)
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BC{'H}NMR of 40 (101 MHz, CDCls)
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HRMS of 40

D:\Sai krishna Important\...\SUR-RR-3NO2 CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

3/16/2021 5:16:47 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-3NO2 #10-22° RT: 0.07-0.16 AV: 13 SB: 41 0.37-0.68 NL: 4.63E6
T: FTMS {1,1} + p ESI Full ms [100.00-2000.00]

243.07647
CiaH11 O3 N2 =243.07642
9.5 RDBE
100 0.19400 ppm
90 O,N N
. H
80 205.08616
. Chemical Formula [M+H]: C3H{{N,O3
70
8 il
c 60—
I 7 265.05840
32 . C13 H7 O2 N5 = 265.05943
< 507 13.0 RDBE
. -3.88474 ppm
3 40
@ 407
30
20
103 223.09662
] 247.11899
0_ L, . | } |, [ ; .|. | | |
L L I L R I R I I I I I L I I I R R R R D R RS LN R LR RS RN RN R RS LR AN RS RN LA RRRE LS R
200 210 220 230 240 250 260 270

m/z
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'H NMR of 4p (400 MHz, CDCls)
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BC{'H}NMR of 4p (126 MHz, CDCls)
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HRMS of 4p

D:\Sai krishna Important\...\SUR-RR-4CN CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

3/23/2021 8:01:35 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-4CN #8-25 RT: 0.06-0.18" AV: 18 NL: 7.80E5
T: FTMS {1,1} + p ESI Full ms [100.00-2000.00]

223.08633
Ci14H11 ON2=223.08659
10.5 RDBE
100 -1.18211 ppm
90 N
. H
80: N//
] Chemical Formula [M+H]: C14H1;N,0O
70
g
c 60
m —
o |
|
= |
< 507
- 223.15374
3 407
T
30
20
. 224.08969
104
] L L
0T T ||||Ii||| T T ] T T T T T 1T i T T

T T 1 1 ] 1 T T T T T T 1 ]
222.4 222.6 222.8 223.0 223.2 223.4 223.6 223.8 224.0 224.2 224.4 224.6 224.8
m/z
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'H NMR of 4q (400 MHz, CDCls)
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BC{'H}NMR of 4q (101 MHz, CDCls)
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HRMS of 4q

SUR-RR-NAPAM CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

3/23/2021 8:06:33 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-NAPAM #8-24 RT: 0.06-0.18 AV: 17 NL: 2.68E6
T: FTMS {1,1} + p ESI Full ms [100.00-2000.00]

248.10660
Ci7H14 ON=248.10699
11.5 RDBE
100 -1.55696 ppm
: L2 Q)
90 N
. H
80
7 Chemical Formula [M+H]: C,;H{4,NO
70
g
c 60+
m —
o |
|
= |
2 50
[ ]
_‘é |
3 407
o H
30 245.13558
1 CigHo1 S=245.13585
] 6.5 RDBE
20+ -1.07311 ppm 249.10994
104
0- INRAN RARRALE LRI R |"'|"|'| (RARNERRR T T IRREN RARE |"'|"l'| T T T (RARNERRY
245 246 247 248 249 250 251 252
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IH NMR of 4r (400 MHz, CDCls)
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BC{!H}NMR of 4r (101 MHz, CDCls)
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HRMS of 4r

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

D:\Sai krishna Important\...\SUR-RR-FA

3/23/2021 7:54:04 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-FA #8-24" RT: 0.06-0.18 AV: 17 NL: 3.71E7
T: FTMS {1,1} + p ESI Full ms [100.00-2000.00]

188.07050
C11H10O2N=188.07061
7.5 RDBE
100 -0.55432 ppm
90 ~ N
] \ fo) H
80 : )
. Chemical Formula [M+H]: C41H;gNO,
70
g
c 60+
m —
o |
= -
= -
2 50
[ ]
_‘é |
E‘#E.‘? 40~
. 279.15866
30
H 169.11046
20 CoHis 02N =169.10973
] 3.0 RDBE
+ 126.08563 4.28800 ppm
103 240.18028
. ‘ 263.11762
0:..| | 1] o |J [l | | | | | ] 1] ‘I ] Ll
LA R AL L RN L) RARLY LALRN RALAN LLRR) RRARY LALLN RARRY T T T T T T A T T T T T T T T T
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'H NMR of 4s (500 MHz, CDCls)
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BC{'H}NMR of 4s (126 MHz, CDCls)
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HRMS of 4s

SUR-RR-CINAM CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

4/22/2021 1:25:32 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-CINAM #21-42 RT: 0.15-0.31 AV: 22 NL: 3.68E6

T: FTMS {1,1} + p ESI Full ms [75.00-1500.00]
20410713 o /@
CisHi4a ON=224.10699
9.5 RDBE NN
100 0.61599 ppm
. Chemical Formula [M+H]: C;5H4,NO
90
807 246.08903
] Cis H1a O N Na=246.08894
704 9.5 RDBE
] 0.38601 ppm
8 H
c 60
m —
o -
o -
= |
£ 50
[ ]
=
E _
T 40 253.06297
o 188.08404
30
. 210.03797
20
107 191.09250 20103768 243.10838 257.60812
. 215.58233 ‘
0_|| |l. lnnll.l |].. || .| Iiul‘l.J [ |||||J | I.In‘ .|||,|]|J i.l |.|I||I Jl“ |
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'H NMR of 4t (400 MHz, CDCls)
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BC{!H}NMR of 4t (126 MHz, CDCls)
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HRMS

Qualitative Analysis Report

of 4t

Data File SUR-RR-3F.d

Sample Type Sample

Instrument Name Insbrument 1

Acq Method hrms-pos-method.m

e
Status

Comment

Sample Group

Stream Name Lc1

User Spectra

Sample Name
Position
User Name

Acquired Time

DA Method

Info.
Acquisition SW
Version

Fl1-A1

CSIR-TICT\Analyst
03-08-2021 12:06:55

Defaultm

6200 saries TOF/6500 series Q-TOF B.06.01 (B6172
5P1)

o)

N
H

Fragmentor Voltage Collision Energy Ionization Mode
60 1] ESI

Chemical Formula [M+H]: C5H{{FNO

x10 4 |* Scan (rt: 0.308-0.423 min. 23 scans) SUR-RR-3F.d
| 216.0819
6 CI3HIZFNO
5_
47 168.0929
34 3141312
279.1592
2_
] 300.1140
130.1587 202.1336 2422837
0 | . | — L | Ll Ll Al I sl
I T T T 1 1 1 1 1 T T 1 T
120 140 160 180 200 220 240 260 280 300 320 340
Counts vs. Mass-to-Charge (m/z)
Peak List
[m/z [ z [Abund [Formula [Ton|
[ zieoee 1T | 60376/C13 HILFN O EE!
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9F NMR of 4t (376 MHz, CDCls)
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'H NMR of 4u (400 MHz, DMSO-ds)
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BC{'H}NMR of 4u (101 MHz, DMSO-ds)
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DAHRMS. \20-10-2021'SUR-RR-4CIN

10/20/21 14:06:25
1180101083

SUR-RR-4CIN #116-144 RT: 0.27-0.33 AV: 29 SB: 184 1.16-1.58 NL: 1.31E6
T: FTMS + p ESI Full ms [50.0000-1600.0000]

Relative Abundance

1005
955
903

85

803
753
703

653
603
553
503
45

203

=N

169.01139

107.04120

146.05836

124.54594

L L L

| ——

183.02699

C13H11 ONClI=232.05237

201.03748

215.05310

HRMS of 4u

CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY

Cl
gl
N
H
232.05214

8.5 RDBE Chemical Formula [M+H]: C,5H,CINO

-0.96584 ppm

267.07822
Ci14H16 O3 Cl=267.07825

6.5 RDBE
-0.11671 ppm

321.04947
C1a H15 O5 Cl Na = 321.05002

6.5 RDBE
-1.72968 ppm

‘ 285.13802

"'|'"'|"""|'""|""|"'m'|'1"'|""'|""" '

100 150

200

LRI

250 300 350 400
Molecular weight (M/Z)
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'H NMR of 4v (400 MHz, CDCls)
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BC{!H}NMR of 4v (101 MHz, DMSO-ds)
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HRMS of 4v

Qualitative Analysis Report

Data File SUR-RR-4BR-AN.d

Sample Type Sample

Instrument Name Instrument 1

Acq Method hrms-pos-method.m

IRM cCalibration DA Method Default.m
Status

Comment

Sample Group

Stream Name Lc1

User Spectra

Sample Name

Position P1-Al
User Name CSIR-TICT\Analyst
Acquired Time 03-09-2021 15:40:31

Info.
Acquisition SW 65200 series TOF/6500 series Q-TOF B.06.01 (B6172
Version SP1)

Fragmentor Voltage

60

Collision Energy Ionization Mode

0

ESI

10 5 |* Scan (rt: 0.459-0.542 min, 16 scans) SUR-RR-4BR-AN.d Br
14 276.0022 o /©/
C13H11BrNO
N
0.8 - H
067 Chemical Formula [M+H]: C;3H,BrNO
0.4
0.2 180.1049
0 1 1 ll ' Il 1 1 1.1 1 242.2838 || l 358.2IOOG| 425.2140 494.5652 IJl
I I I I 1 I I I I I I 1 I I I I I I 1
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575

Counts vs. Mass-to-Charge (m/z)
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'H NMR of 4w (400 MHz, DMSO-ds)
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BC{!H}NMR of 4w (101 MHz, DMSO-ds)
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HRMS of 4w

Qualitative Analysis Report

Data File SUR-RR-4Ld Sample Name
Sample Type Sample Position P1-Al
Instrument Name Instrument 1 User Name CSIR-IICT\Analyst
Acq Method hrms-pos-method.m Acquired Time 03-09-2021 15:42:36
IRM Calibration
Status S 0 e
Comment
sample Group Info.
Stream Name c1 ixz:tlun sSwW ;2310')} series TOF/6500 series Q-TOF B.06.01 (B6172
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
60 li] ESL
x10 5 |* Scan (rt: 0.370-0.469 min, 19 scans) SUR-RR-41.d |
(0]
2 N
H
1.5
Chemical Formula [M+H]: C,3H,/INO
14
3239879
05 230.1539 CI3HITINO
_ 149.0231 205.0856 ‘ \ 3811883 4252147  471.3006
D | | | n L L Al L |. A L | L L |JI L
I I 1 1 1 I I I 1 1 1 1 I I I 1 1 1

I
120 140 160 7180 200 220 240 260 280 300 320 340

Counts vs. Mass-to-Charge (m/z)

360 380 400 420 440 460 480
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'H NMR of 4x (400 MHz, DMSO-ds)
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BC{*HINMR of 4x (101 MHz, DMSO-ds)
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HRMS of 4x

Dualitative Analysis Report

Dt Filbe SUR-FR-I8R.d Samiplc Mama
Sampic Type Sample Position F1-A1
Instrument Name Instrument 1 Uscr Namea CSIR-IICTAnalyst
Aog Method TS pos et Acmpuiresd Thmae 03-05-2021 12:08:40
IRM Calibration
e EE o v oo
Comment
Sample Grouwp Info.
.. Arquisition Sw BE200 senes TOFMES00 seres O-TOF B.06.01 (BELTZ
Stresm Nams [Tug | Versh cp1)
User Spectra
Fragmentor Voltags Collision Encrgy Ionization Mode
&0 o [ =)

xig & |* Scan {m: 3.387-0.613 min, 3 scans) SUR-RR-2BR d
2.5 2731384
2_
1.5
;] 130.1583
0.5 247 2838 S — e aren
J | T [ 0T, 4202581 852082 s49.0730
o - L S e - - S ——— I —
123 150 195 200 225 250 275 300 225 350 375 400 425 450 475 500 525 550 575
Counts vs. Mass-to-Charge [miz)
Peak List
[miz [ z [Abund
[ Zaissa 1 | 7#4ae7 (o)
N
Formila Cakoulabor El 't Limnits H
Hin [Max Br
I jil1] 15
H [1] B0
o 3 - Chemical Formula [M+H]: C,3H{{BrNO
s [1] 1]
- [1] L]
[E= [i] 1
Formula Cakculatbor Results
[Formula JBest [Mass Tgt Mass |4 (ppm)_ [lon Species Sonre
[CI3HII BrN O JTue  [Z76.00Z56 [Z76.0024  [-0.58 JCL3HIL BN O 58.35
13 HID Br WO | LN P B O P e o LT HILT B RO s e
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'H NMR of 4y (400 MHz, CDCls)
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BC{!H}NMR of 4y (101 MHz, CDCls)
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HRMS of 4y
Qualitative Analysis Report

Data File

Sample Type
Instrument Name
Acq Method

IRM Calibration
Status

SUR-RR-5C12-1.d
Sample

Instrument 1
hrms-pos-method.m

Sample Name
Position

User Name
Acquired Time

EE

Fl-Al

CSIR-IICT\Analyst
03-08-2021 12:05:26

Defaultm

Comment
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series -TOF B.06.01 (B6172
Stream Name LC1 Version p1)
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
&0 0 ESL

<10 4 |+ Scan (it: 0.326-0.392 min. 13 scans) SUR-RR-5CL2-1.d cl
2.5 3579492
CI3HI0CIIND o
2 4
N
151 H i
14 Chemical Formula [M+H]: C3H,,CIINO
341 2685
0.5
317.1153 379.1438 391 2839
0k | | | | " || | | | J A | | |1. |
I I I I 1 1 I I I I
310 320 330 340 350 360 370 380 390 400

Counts vs. Mass-to-Charge (m/z)
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'H NMR of 4z (400 MHz, CDClz3)
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BC{'H}NMR of 4z (101 MHz, CDCls)
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HRMS of 4z

DAHRMS\.\20-10-2021'SUR-RR-4MEN CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL & STRUCTURAL CHEMISTRY

10/20/21 14:15:35
1180101101 o L o
SUR-RR-4MEN #80-111" RT: 0.18-0.25 AV: 32" SB: 184 1.16-1.58 NL: 1.31E8
T: FTMS + p ESI Full ms [50.0000-1600.0000]

212.10688
C1iaH14 ON=212.10699

8.5 RDBE

1005 -0.54066 ppm

904

80

603

555 M

3 N
453 N

Relative Abundance
(4]
T

255.14885
- Cq4 Hqi7 Ng = 255.14785
303 9.0 RDBE

3 164.11835 3.93512 ppm

Chemical Formula [M+H]: C,4,H,4,NO

203

309.17040

= 108.08115 354.19567

§§mmuulmw-uhuu|~'-r.~~im-w:.lm:'i.m'l.'.-l-mlu.-....=.|-.=..-.Mwuhw

50 100 150 200 250 300 350 400 450 500
Molecular weight (M/Z)

399.21670 471.25273
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'H NMR of 4aa (500 MHz, CDClIs)
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BC{'H}NMR of 4aa (126 MHz, CDCls)
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HRMS of 4aa

BCSUR-RR-4OMEAN CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

3/16/2021 5:14:17 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

BCSUR-RR-4OMEAN #8-20 RT: 0.06-0.14 AV: 13 SB: 40 0.37-0.67 NL: 8.99E7
T: FTMS {1,1} + p ESI Full ms [100.00-2000.00]

100+ 279.15879
90
80
70
g
c 60 OMe
g 7 228.10197 o
é ] C14H14 02 N = 22810191
< 50+ 8.5 RDBE N
. 0.29794 ppm H
o T
2 407 Chemical Formula [M+H]: C,H4,NO,
30|
20— 339.18116
] C1gH23 02 N4 =339.18155
107 10.5 RDBE
. 149-72375 -1.14927 ppm
G_l....l...'.l.!..i....|....i....l.'...l....|’...'.|....|:.:.|.... T |....|..'..|'....'|....lH...l'.'...,...'.l....|:..'.|.!|!'.|....'|'....|....|.'...  AREEEEETETS
100 150 200 250 300 350
m/z
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'H NMR of 4ab (500 MHz, DMSO-ds)
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BC{'H}NMR of 4ab (101 MHz, DMSO-ds)
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9F-NMR of 4ab (376 MHz, CDCl3)
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HRMS of 4ab

SUR--RR-3CF3 CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

3/16/2021 5:21:49 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR--RR-3CF3 #11-25 RT: 0.08-0.18 AV: 15 SB: 41 0.37-0.67 NL: 4.10E6
T: FTMS {1,1} + p ESI Full ms [100.00-2000.00]

100 279.15840

907 253.06232
| 1,0
80 CF

N

7 Chemical Formula [M+H]: C,4H4F3NO

Relative Abundance
(&)
T

266.07821
40: Ci1H11 ONF4=266.07873
] 8.5 RDBE
. -1.92941 ppm
30
203 275.14355
105 R 272.13507 85.13350
] 288.06008
0 | | | | | AN .|||.\...t..|;.. L
Tt T tr1rrrir[rrrrryri 1t 1|1+t tr 111 1rrrrJjr1t - rrr it ittt T T T T T
235 240 245 250 255 260 265 270 275 280 285 290 295
m/z
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'H NMR of 4ac (500 MHz, CDClI3)
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BC{'H}NMR of 4ac (101 MHz, CDCls)
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HRMS of 4ac
Qualitative Analysis Report

Data File SUR-RR-3NH2-GP.d Sample Name
Sample Type Carmigke Position P1-Al
Instrument Name  Instrument 1 Ussr Harme CSIR-TICT\Anabyst
Acg Method herns-pos-method.m Acquired Time 07-07-2021 12:15:29
el EEREEES
Cosmrment
Sample Group Info.
Aequisition SW 6200 series TOFMGS0D sk (}-TOF B.06.01 (B&172
Strnzam Name LC1 Viersia SP1)
N
|
User Spectra N
N
H
Fragmentor Voltage Collision Energy Ienization Mede Chemical Formula [M+H]: CgH3N,0O
1] o ESIL
«i0 & |*+ESI Scan (rt: 0.55-0.39 min, 8 scans) Frag=E0.0V SUR-RR-3INH2-QP d
* 243.1025
3 CiEHI3NZ O
25
20.1133 472 2250
2 -
151
17 360.1318
05 145.0757
| l 2781843 \ | 391.1913
u ' 1 T M L. 1 . T L L

120 140 16D 180 200 220 240 280 280 300 320 340 360 38D 400 420 440 462 480

Counts vs. Mass-to-Charge (miz)
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'H NMR of 4ad (400 MHz, CDCls)
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BC{'H}NMR of 4ad (101 MHz, CDCls)

< = O NW®OWOR T 0
o < NooodN—=¥N © O T

n N MEAdROO T =S maon

O < MmN NNAN NN S

— - o o NNN

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

S127 |Page




HRMS of 4ad

Qualitative Analysis Report

Data File SUR-RR-BTA.d Sample Name
Sample Type Sample Position Fl-Al
Instrument Name Instrument 1 User Name CSIR-IICT\Analyst
Acqg Method hrms-pos-method.m Acquired Time 03-09-2021 12:13:58
IRM Calibration
I ot
Comment
Sample Group Info.
Stream Name T=pt :;q;f:.ﬁm SW 2'2)?? series TOF/6500 series Q-TOF B.06.01 (B6172
User Spectra
Fragmentor Voltage Collision Energy Tonization Mode
&0 0 ESI
%10 5 |* Scan (rt: 0.312-0.372 min. 12 scans) SUR-RR-BTAd
31 *255.0621
251
24
1.5
14
0.5+
o 130.1589 1950913 | 2770405 330.1060 358 0923 4301077
T T T T T T T T T T T T T T T T T T
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440
Counts vs. Mass-to-Charge (m/z)
Peak List
[m/z z _|Abund ]
| 2550621 1 | 286324.84| o S

Formula Calculator Element Limits

Element Min Max

C 10 15
H 0 60|
=] ] 3
N [i] 2|
5 0 1
Cl ] [1]
Br [i] 1

Formula Calculator Results

X,

N
H

Chemical Formula [M+H]: C,4,H{{N,OS

Formula Best [Mass Tot Mass [Diff (ppm) [Ion Species

Cl4 HI2 NO2 S True  |258.05829 |258.05887 [2.25 [C14 H12 N O2 S
CI14HIINOZ2S True  |257.05047 |257.05105 [2.25 [Ci14 HIZ N 02 S5
Cl11HIBN2OS False [226.11252 [226.11396 [6.49 [C11 HIB N2 Na O S

Page 1 of 2

Agilent Technologies

Printad =t 12:16 PM on 3-Sep-2021
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'H NMR of 4ae (400 MHz, CDCl3)
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BC{'H}NMR of 4ae (101 MHz, CDCls)
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HRMS of 4ae

Qualitative Analysis Report

Data File SUR-RR-2CL4ME.d Sample Name
Sample Type Sample Position P1-A1
Instrument Name Instrument 1 User Name CSIR-TICT\Analyst
Acq Method hrmis-pos-method.m Acquired Time 03-09-2021 12:15:47
IRM Cali il
sae R 0 t<thod Dk
Comment
Sample Group Info.
ot m Name IC1 Mml_isilinn SwW gngt; series TOF/6500 series Q-TOF B.06.01 (B6172
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
[+11] li] ESI
<10 5 |* Scan (rt: 0.324-0.401 min. 15 scans) SUR-RR-2CL-4ME.d OMe
i ) o
175 | 279.1599 /©/
151 N
H
1.251 262.0632 cl
11 .
CI4HI3CINOZ Chemical Formula [M+H]: C,H3;CINO}
0.75 -
0.5+ 301.1413
0.25 -
0 | 223.0963 242 2838 i, . . 317.1145 337.1619
I 1 I I 1 I I 1 1 1 1 1 1 1 I 1
210 220 230 240 250 260 270 280 290 300 310 320 330 340

Counts vs. Mass-to-Charge (m/fz)
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'H NMR of 4af (400 MHz, CDClzs)
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BC{'H}NMR of 4af (101 MHz, CDCls)
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HRMS of 4af
D:\Sai krishna Important\..\SUR-RR-THAM CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
DEPARTMENT OF ANALYTICAL& STRUCTURAL CHEMISTRY

3/23/2021 7:56:35 PM
ThermoScientific EXACTIVE ORBITRAP
Analysed By G SaiKrishna

SUR-RR-THAM #8-25 RT: 0.06-0.18 AV: 18 NL: 3.30E8
T: FTMS {1,1} + p ESI Full ms [100.00-2000.00]

195.02181
CagH7Oo2N2S=195.02227
6.5 RDBE

100~ -2.39513 ppm

90

80

70
g
c 60—
m —
- -
= -
3 —
£ 50
o l
.% . (0] S/\>
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] Chemical Formula [M+H]: CgHgN,0O,S
20
10
0_|"''I'I'"I""I""|""I"" IIIII""|""I"'II""I""|""IIIII T II\"|""I"" LN RN R RERN IIIII""|I""IIIII LLRRE LR RRRRN LR IIIII""|""'IIIII IARRERRREI RRRRN I
120 140 160 180 200 220 240 260 280 300

m/z

S134 |Page



