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1. Optimization studies forN-(methoxy(aryl)methyl)-2-nitrobenzamide (5a-5c¢):

In accordance with the findings from literature report 1c, our experimentation initiated
with the utilization of a commercial formaldehyde solution and 2-nitrobenzamide in the
presence of copper sulfate and potassium carbonate, along with the ligand TMEDA in
methanol solvent, to assess the viability of the reaction!. Over a period of time, the
anticipated product S5aa was successfully observed. Subsequently, we sought to
investigate the reaction outcome by substituting the ligand TMEDA with our compound
3a (L). Gratifyingly, the use of ligand L resulted in the formation of another major
product, Sa(Table S1).

Encouraged by this outcome, we systematically optimized the reaction conditions(Table
S2).

Initially, we identified copper(I) chloride as the most effective catalyst when paired with
potassium carbonate as the base under reflux conditions, surpassing other copper
catalysts. Further optimization led us to discover that caesium carbonate outperformed
other bases.Subsequent optimization efforts focused on reaction time, revealing that a
10hour duration yielded the best results whereas stirring the reaction for less or more
hours yielded comparatively less yield. Temperature variations were explored, with room
temperature showing no product formation and 50°C resulting in a lower yield of the
desired product 5a. Additionally, conducting the reaction in other solvent Ethanol (Table
S2,entry 13) and without ligand L(entry 14) failed to produce the desired productSa in
both cases.After careful consideration of all the results, entry 10 in table S2 was
determined as the optimal conditionfor the reaction. Applying the same optimized
conditions to benzaldehyde and 4-chloro benzaldehyde, we successfully obtained the

desired corresponding products, Sb and Se, in 8 hours.

Table S1: Synthesis of N-(methoxy(aryl)methyl)-2-nitrobenzamide
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a) Synthesis of N-(methoxymethyl)-2-nitrobenzamide?
O 0 (0] 0O

NH,  CuCl.Cs,CO;s NS0 N"N
MeOH. L reflux. H N o
NO, L S NO, NO, O,N
4 HCHO e
5a (84%)

Synthe3|s of N-(methoxy(aryl)methyl)-2-nitrobenzamide® R
CHO

" CuCl,Cs,CO5
r
2+ MeOH, L, reflux 0
R=H, CI N N0
H
NO, 3

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

cl
0
P 0
N o
H N Yo7
NO, H
NO,
5b (92%) 5¢ (88%)

[alReaction Conditions: 4 (0.30 mmol), HCHO (1.0 mL), CuCl (10 mol%),
Cs,CO; (0.45 mmol), L (5 mol%), MeOH (1.0 mL),
[bIReaction Conditions: 4 (0.30 mmol), ArCHO (0.30 mmol), CuCl (10 mol%),
Cs,COs5 (0.45 mmol), L (5 mol%), MeOH (1.0 mL)
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Table S2: Optimization Studies for N-(methoxymethyl)-2-nitrobenzamide!?!

0] 0 O 0O
(j\)J\NH2 Catalyst,Base . ©\)‘\H/\O/+ ©\)‘\HAHJ]©
f NO, Meo:é;breﬂux NO, NO, O,N
5a 5aa
S.No. Catalyst Base Reaction | Reaction | Product Sa | Product 5aa
temp (°C) | time (h) | (% Yield)® | (% Yield)®
1 CuS0,4.5H,0 K,CO3 reflux 6 52 31
2 Cul K,CO;, reflux 6 47 32
3 CuCl K,CO;4 reflux 6 56 34
4 CuCl, K,CO;5 reflux 6 52 30
5 | Cu(OAc),.H,O | K,CO; reflux 6 50 33
6 Cu(Cl KOH reflux 6 42 45
7 CuCl NaOH reflux 6 41 46
8 CuCl Cs,CO;s reflux 6 69 21
9 CuCl Cs,CO;4 reflux 8 78 14
10 CuCl Cs,CO; reflux 10 84 10
11 CuCl Cs,CO;5 reflux 12 80 12
12[¢] CuCl Cs,CO; reflux 10 0 78
131l CuCl Cs,CO; reflux 10 0 37
14 CuCl Cs,CO; rt 10 NR 27
15 CuCl Cs,CO; 50 10 57 31

[alReaction Conditions: 4 (0.30 mmol), HCHO (1.0 mL), catalyst (10 mol%), base (0.45 mmol),
L (5 mol%), MeOH (1.0 mL), PlIsolated Yield, JEtOH (1.0 mL),
[dWithout ligand L
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2. Optimization studies for 2-(aryl)-4,5-diphenyl-1H-imidazole (7a-7b):
Similarly, to broaden the scope of the ligand's influence, we conducted the synthesis of 2-

(aryl)-4,5-diphenyl-1H-imidazole? based on literature report 2b.

Table S3: Synthesis of 2-(aryl)-4,5-diphenyl-1H-imidazole!?!

-0 ®
Fe304, Amm.Carbamate N\>_©_
+ .
ACN, L, reflux N
R=H, CI H

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

:::::?J C:j ::::::N C:j
\ \
N N
H H
7b (80%)

7a (85%)

[alReaction Conditions: 6 (0.24 mmol), ArCHO (0.24 mmol), Fe;04(10 mol%),
Ammonium Carbamate (0.48 mmol), L (10 mol%), ACN (1.0 mL)

The initial reaction involving benzil and benzaldehyde, with Fe;O, as the catalyst and
ammonium carbamate as the ammonium source in MeOH under reflux without ligand L, yielded
minimal product 7a. Despite extending the reaction time to over 20 hours, the desired product
was obtained in meager quantities. Consequently, optimization efforts were undertaken to
improve the yield (Table S4).Among various iron catalysts explored, Fe;0, emerged as the most
effective. The introduction of ligand L significantly enhanced the yield, highlighting the positive
influence of the ligand on the reaction. Subsequent screening of solvents revealed that
acetonitrile (ACN) outperformed others, and stirring the reaction without solvent also confirmed
its efficacy. Room temperature conditions resulted in no product formation, while at 60°C, a
lower yield was observed compared to reflux conditions.Further optimization included
determining the optimal reaction time, with 4 hours identified as yielding the maximum product.
Additionally, alternative ammonium sources were explored, ultimately selecting ammonium
carbamate as the most effective. With the optimized conditions in hand (entry 12, Table S4), the
4-chlorobenzaldehyde yielded the corresponding desired product 7b in good yield.
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Table S4: Optimization Studies for 2-phenyl-4,5-diphenyl-1H-imidazole!?!

= ®
O Catalyst, Amm.Source N\
+ > |
Solvent, L, reflux N
R=H, CI O H
7a

6
S.No. | Catalyst | Solvent | Ammonium Reaction | Reaction | Product 7a
Source temp (°C) | time (h) | (% Yield)®
1l Fe;04 MeOH | Amm.carbamate | reflux 3 13
2[e] Fe,0; MeOH | Amm.carbamate | reflux 3 7
3l FeO MeOH | Amm.carbamate = reflux 3 9
4lel | FeCl;.6H,0O | MeOH | Amm.carbamate | reflux 3 Traces
5 Fe;0, MeOH | Amm.carbamate reflux 3 61
6 Fe;0, ACN | Amm.carbamate reflux 3 74
7 Fe;04 Toluene | Amm.carbamate reflux 3 70
8 Fe;04 Dioxane | Amm.carbamate reflux 3 68
9 Fe;04 - Amm.carbamate 100 3 60
10 Fe;04 ACN | Amm.carbamate rt 3 -
11 Fe;0, ACN | Amm.carbamate 60 3 67
12 Fe;04 ACN | Amm.carbamate reflux 4 85
13 Fe;04 ACN | Amm.carbamate reflux 5 79
14 Fe;04 ACN | Amm.carbonate reflux 4 78
15 Fe;04 ACN Lig Ammonia reflux 4 69

[alReaction Conditions: 6 (0.24 mmol), PACHO (0.24 mmol), catalyst (10 mol%), Ammonium
Source (0.48 mmol), L (10 mol%), Solvent (1.0 mL), [PIsolated Yield,
[cIWithout ligand L

S6



3. Refernces:

1. (a) Halli, J.; Hofman, K.; Beisel, T.;Manolikakes, G.Synthesis of N-Acyl-N,
O-acetals from Aldehydes, Amides and Alcohols. Eur. J. Org. Chem. 2015, 2015,
4624-4627. (b) Tan, B.Y.H.; Teo, Y.C. Efficient cobalt-catalyzed C—N cross-coupling
reaction between benzamide and aryl iodide in water. Org.Biomol. Chem. 2014, 12,
7478-7481. (c) Panda, N.;Mothkuri, R.; Nayak, D.K. Copper-Catalyzed
Regioselective Synthesis of N-Aryl Amides from Aldoximes and Aryl Halides. Eur.
J. Org. Chem. 2014, 2014,1602-1605.

2. (a) Sohail, M.; Bilal, M.; Magbool, T.; Rasool, N.; Ammar, M.; Mahmood, S.; Malik,
A.; Zubair, M.; Ashraf, G.A. Iron-catalyzed synthesis of N-heterocycles via
intermolecular and intramolecular cyclization reactions: A review. Arab. J.
Chem. 2022, 15, 104095. (b) Hosseini, S.; Kiasat, A. R.; Farhadi, A.Fe;04@
Si0,/Bipyridinium Nanocomposite as a Magnetic and Recyclable Heterogeneous
Catalyst for the Synthesis of Highly Substituted Imidazoles Via Multi-Component
Condensation Strategy.PolycyclAromat Compd.2021, 41, 762-771.

S7



4. NMR and HRMS Spectra
TH-NMR (400 MHz, CDC13) of 3a
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DEPT-135 (101 MHz, CDCL) of 3a
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HRMS of 3a
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DRBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
58 formula(e) evaluated with 1 results within limits {up to 3 closest results for each mass)
Elements Used:
C:0-33 H:0-200 B:0-1 N:0-4
SM-294 (A) QMI DIVISION, CSIR-IlIM JAMMU 14-Sep-2021
Xevo G2-XS QTOF YFC2015 11:34:33
140921_07 15 (0.310) Cm (15:16) 1: TOF MS ES+
1.48e+008
100 401.1758
%
1
402.1787
141.9586 182.9859
oloaee 271.9206 3932911 | 43p3s30 4824114 354300 e14.4820 8585392 709 5052 7382273
I R EEAER BARSY RS e T T A N B R R AR HER Y b R AR L SR BEEEI a5 T ERERE
100 | 150 200 | 250 300 30 | 400 450 500 550 600 650 700 750
Minimum: =1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa EPM DBE i-FIT Norm Conf (%) Formula
4C1.1758  401.1766 -0.8 =-2.0 19.5 45.1 n/a n/a €27 H21 N4
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1H-NMR (400 MHZ, pyrldlne-ds) of 3b
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DEPT-135 (101 MHz, pyr-ds) of 3b
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HRMS of 3b
Elemun .
tal Composition Report
e Page 1
Tore Mass Analysis
Nce =3.0PPM / DBE: min =
: > min =-1.5, max = 50.
E'ement Prediction: Off -
Umber of isstope peaks used for i-FIT = 3
?:;f;fﬁopic Mass, Even Electron lons
a B s S
glements lg:g:-'aluated with 1 results within limits (up to 3 closest results for each mass)
025 H:0-200 N:0
- U= 06
SM-304
QMI DIVISION, CSIR-IIIM JAMMU 12-Oct-2021
121021_08 12 (0.259) Cm (12:13) Xevo G2-XS QTOF YFC2015 11:59:00
1: TOF MS ES+
100 403.1678 Klato0R
1 jMJ?GQ 5030924
113.9638 '
8 141.9502 203_955.5 3011479 3932088 425.1509 304.0954 5704590 ¢\ 4ns,  684.1994 7582005
100 150 200 250 300 350 400 450 500 550 600 650 700 750
Minimum: -1.5 -
Maximum: 2.0 3.0 50.0
Mana Calec. Mass mDa PPM DBE i-FIT Nerm Cenf (%) Fermula
403,1678  403.1671 0.7 W, 19.5  36.7 n/a n/a C25 H19 N6
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TH-NMR (400 MHz, CDCl;) of 3¢
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BC{'H}-NMR (101 MHz, CDCLy) of 3¢
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DEPT-135 (101 MHz, CDCL) of 3c
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HRMS of 3¢

Elemental Composition Report

Page 1
Si i
Todle Mass Analysis
B ance = 3.0 PPM / DBE: min = -1.5, max = 50.0
N ement prediction: Off
umber of isotope peaks used for i-FIT = 3
ré“""'m“topic Mass, Even Electron lons
4 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-27 H:0-200 N:0-4 F:0-10
SM-305 : QMI DIVISION, CSIR-IIIM JAMMU 12-0ct-2021
Xevo G2-XS QTOF YFC2015 12:04:25
121021_10 15 (0.310) Cm (15) 1: TOF MS ES+
7.54e+005
100- 581.0826
1
! §03.0643
%%
|
182.98 604.0677 gg4.0310 136
G]! 141.9587 1829805 |\ | o0 3932080 5264323 l e 884.3202 956,4428 1049.8308 10511
100 200 300 400 500 600 700 800 900 1000 1100
Minimums: -1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm  Conf(%) Fo'rmUIii
581.0826  581.0824 0.2 0.3 19.5 35.6 nfa n/a €27 H11 N4 F10
1
H-NMR (400 MHz, CDCl;) of 3d
< o
l J A JJL—A_‘AI ‘ m
12 "I‘| T T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 0 ppm
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13C{'H}-NMR (101 MHz, CDCL) of 3d
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HRMS of 3d

Elemental Composition Report

Page 1
Single Mass Analysis
lolerance =3.0 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
22 formula(e) evaluated with 1 results within limits (up to 3 closest results for cach mass)
Elements Used:
C:0-31 H:0-200 N-0-A
SM-314 QMI DIVISION, CSIR-IIIM JAMMU 12-0ct-2021
Xevo G2-XS QTOF YFC2015 12:01:42
121021_09 14 (0.293) Cm [14:15) 1: TOF MS ES+
1.49e+006
100 457.2390
i
1
%*: |
} 458.2420
113.962614 ! (
2% il i | 2296281 3011430 393 2984 5264319 3704583 gogo11g na 01 190243 8300184
T T 1 T T T 1 T ] T T s 1 o AR ARG T X "
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 B850
Minimum: =15
Maximum: 2.0 3.0 50.0
Mass Calc, Mass mDa PPM DBE i=-FIT Norm Conf (%) Formula
457.2390  457.2392 -0.2 -0.4  19.5  41.1 n/a n/a C31 H29 N4
TH-NMR (400 MHz, CDCL;) of 3e
r YO~ O o
SO W0 W0 WO N [}

12 1 10

©
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o
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3C{'H}-NMR (101 MHz, CDCl;) of 3¢
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HRMS of 3e

ofi
Ele ™ ntal Composition Report

Page 1
topic
Sinifie Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
31 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-27 H:0-100 N:04 Br 0-4
SM-369 QMI DIVISION, CSIR-IIIM JAMMU 30-Aug-2022
Xevo G2-XS QTOF YFC2015 12:09:56
300822_21 6 (0.138) i 1: TOF MS ES+
1.46e+006
10 : 716.8140
714.8156 | 718.8121
%
- — 719.8149
o 7022230 797120708 5135700 5167 | | 7218143 724 8217 7328142 734.8011
UL = o T Y = e T T T e e A e T T e
705.0 7100 | 7150 720.0 7250 730.0 735.0
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
712.8170  712.8187 -1.7 -2.4 19.5 586.3 n/a n/a C27 H17 N4 Brd
TH-NMR (400 MHz, CDCI;) of 3f
b4 3-h S 3 F b L LR P
B el e e A e e e e e e e R IR C PV Ve RV Ve P

S

Cl

Cl

| Ll

12 11 10 9 8 6 5 4 3

T
7
REREER &R 8
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13C{'H}-NMR (101 MHz, CDCl;) of 3f
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HRMS of 3f

Elemental Composition Report

Page 1
?‘“91&3 Mass Analysis
Eo!erance =3.0PPM / DBE: min=-1.5, max = 50.0
lement prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
22 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:;
C:0-27 H:0-200 N:04 CI:0-2
SM-316 QMI DIVISION, CSIR-IIM JAMMU 12-Oct-2021
Xevo G2-XS QTOF YFC2015 1206:50
121021_11 14 (0.293) Cm (14} 1: TOF MS ES+
2,62e+005
100, 469.0978
] |
| |
1 [
" 1 ‘;71.0955
1 141.9587 182.9861 || 70.45972 32.2886
oLy | msows e weme | smem TN mamssiy 20T T,

T T | Rizad oAt RRRRA KT T e gl MR
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

Minimum: 3

Masximum: 2.0 3.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
469.0978 469.0987 -0.9 =1.9 19.5 32.0 n/a n/a C27 H19 N4 Cl2

TH-NMR (400 MHz, CDCl;) of 3g
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1F-NMR (377 MHz, CDCl;) of 3g
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HRMS of 3g

Elemental Composition Report

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

C:0-27 H:0-100 N:0-4 F:0-2

SM-380 QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015

120723 02 14 (0.293)

100 437.1574

219.0828

301.1413

113.9640 141 9592

0
100 150 200 250 300 350 400 450 500 550
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass mDa FPEM DBE 1-FIT Norm Conf (%)
437.1574 -0.4 =0.9 19.5 133.9 n/a n/a

S22
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'H-NMR (400 MHz, DMSO-dg and Acetone-dg) of 3h
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HRMS of 3h

?nental Composition Report o

Single Mass Analysis

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

Element prediction: Off

Number of isotope peaks used fori-FIT =3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

C:0-27 H:0-100 N:0-8 0:04

SM-373 QMI DIVISION, CSIR-UlIM JAMMU 05-Dec-2022

Xevo G2-XS QTOF YFC2015 g ;ﬂasﬁg-s‘f

051222_22 9 (0.208) T s 91006

100 491 1470

%
92.1499
113.9653 227.1266 513.1287 659.0576
SO 1849817 ST /ET 3010424 393.2985418.1158) [ 6101838 2> °'° 758.2183 832.2362 9062502 _ 10032652
AR SEALARAD* " SAMLARED" "SRR “A A * 600 700 800 900 1000

. -1.5
Minimum:
Maximum: 2.0 50.0 50.0
Mass Calec. Mass mbDa PEM DBE I Norm  Conf(%) Formula

i-F
491.1470 491.1468 0.2 0.4 21.5 B42.

S24

3 n/a n/a
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HRMS of 3i
Elemental Composition Report
Page 1
TSlﬁle Mass Analysis
olerance = 1000 PPM / DBE:min=-15
00 0 =-1.5, max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
25 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-29 H:0-100 N:04 O0O:0-2
SM-243 QMI DIVISION, CSIR-IIIM JAMMU 16-Mar-2023
Xevo G2-XS QTOF YFC2015 12:52:26
160323_13 6 (0.138) 1: TOF MS ES+
1.4Te+007
10 461.1975
231.1025 52,2007
ot 483.1796
e 339.3453 49.4 1902 S vag.faaa;nzsaa T 943.:&590
Zn ol e i = ;: . trrm miz
"400 150 "200 | 250 300 @ 350 & 400 450 | 500 | 550 @ 600 | 650 700 750 800 850 900 950
Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT MNorm Conf(%) Formula
461.1975 461.1978 -0.3 =0.7 18.5 878.6 n/a n/a €29 H25 N4 02
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TH-NMR (400 MHZ, CDC13) of 3]
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HRMS of 3j
Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

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

C:0-27 H:0-100 N:0-4 F:0-2

SM-377 QMI DIVISION, CSIR-IlIM JAMMU 12-Jul-2023
Xevo G2-XS QTOF YFC2015 11:49:31
120723_03 5 (0.121) 1: TOF MS ES+
7.05e+006

100 437.1576

219.0827 420.1620

%:

2105850 | 225.0826

oL 11394 1549007 824191 569.0342 6812207092051 7662542 §73.30718952908
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Maszs Calc. Mass mDa PEM DBE i-FIT Norm Conf (%)
437.15 437.1578 -0.2 =5 9.5 854.9 n/a n/a

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

SO @YW M o O D S oy W) ) e
o o wm I I o B B e T e e e
o

oo S Y - R - R - RO RO Vet o~ =
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PR 10 ° 5 a a 2 1 o ppm
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HRMS of 3k

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-29 H:0-100 N:04 0©:04

SM-IMBIS QMI DIVISION, CSIR-IIIM JAMMU 06-Oct-2023
Xevo G2-XS QTOF YFC2015 14:46:06
061023_315 (0.121) 1: TOF MS ES+
5.80e+006

100 563.1171

293.0525

%
245.0804

338.3407

167.0338 813.1919

238.0958,

£63.4529
6854345 7812015

125.9877 871.2355

0 miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%)
489.1552 486.1563 -1.1 -2.2 21.5 803.8 n/a n/a

TH-NMR (400 MHz, CDCl;) of 31

T
12 1 10 9 8

bt &y @

3.09-n
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13C{'H}-NMR (101 MHz, CDCl;) of 31

l | ‘ H J I ‘ L
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
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HRMS of 31

Elemt:.;ptal 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 fori-FIT=3
Monoisotopic Mass, Even Electron lons
11 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-28 H:0-100 N: 0-4
SM-325 QMI DIVISION, CSIR-IIM JAMMU 13-Sep-2022
Xevo G2-XS QTOF YFC2015 12,26:27
130922_06 8 (0.172) 1: TOF MS ES+
1.78e+007
10 415.1920
% 416.1937
221.1051 328.1431 4311886
117.0555 {1 |, 249.0614 | . 547.2701 641.2665663.2496 3129.3175@51.[352% il
50 100 | 180 280 oty TR 380 | 400 | 450 | 500 " abo ev T el 700 750 800 850 | 90
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Calc. Mass mDa PEM DBE i-FIT Norm Conf(%) Formula
z’igflgzo 415.1923 -0.3 -0.7 19.5 862.2 n/a n/a C28 H23 N4
TH-NMR (400 MHz, CDCI;) of 3m
SIREERRR25EIARRAARQYRERARIIL
e S S R - - - R C- IR TRt
T T T ! ‘
T
T T T 1 ! 5I 4 3 2 1 ° pem
12 1 10 9 8
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HRMS of 3m

Eleme“tal compusition Reporl

Page 1
?g‘eﬂr::‘ M«‘:ss Analysis
Elem C&=3.0PPM / DBE: min= -1.5, max = 50.0
N ent prediction; Off
umber of isotope peaks used for i-FIT = 3
;ﬂa"?"is‘“’"ﬂic Mass, Even Electron lons
ormula(e) evaluated with 1 results within limi
Elements Ugeq. results within limits (up to 3 closest results for each mass)
C:0-33 H:0-200 B:0-1 N:04
SM-INT ( last ) QMI DIVISION, CSIR-IIIM JAMMU 14-Sep-2021
Xevo G2-XS QTOF YFC2015 11:31:51
1 2 4
40921_06 15 (0.310) Cm (15:16) 1: TOF MS ES+
1.19e+006
1001 477.2072
!
. |
i 476.2085
i
1 141.9589 182.9861 418,199
! i . 283.1223
ol S 2 78.2108 570.4622 670.2828746.5643 881.6655 986.5096 1088.6074 1155.9:4&9
i ] i ] T Lix ¢ T ] I i : ] ! 1 3 BALAR ! T !
100 200 300 400 500 600 700 800 900 1000 1100 1200
Minimum: -1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
177.2072  477.2079 -0.7 =-1.5 23.5 38.3 n/a n/a €33 H25 N4

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

COMEWANNVVOMAHODMANH AN N0 M0
o =~~~ 0O wnm w W w W W s s -9

DO DD
u w) w ) s

il M b L

T T T
12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
pidsa g
bl e 3 e o R
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13C{'H}-NMR (101 MHz, CDCl3) of 3n

w0

44,77

7.

77,47
77.15
76.84

s )

T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
DEPT-135 (101 MHz, CDCI3) 0f 3n

T T T T T T T T T

220 200 180 160 140 120 100 80 60 a0 20 0 ppm
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YE-NMR (377 MHz, CDCl;) of 3n

—-62.22

0 -20 -40 -60 -80 -100 -120
HRMS of 3n

Elementa) Composition Report

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

-140 -160

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

Elements Used:
C:0-34 H:0-200 N:0-4 F:0-3

SM-328 QM| DIVISION, CSIR-IIM JAMMU
Xevo G2-XS QTOF YFC2015
071221_23 46 (0.913) Cm (46:47)
100 545.1953
] i
%'] |545,19?a
1 273.1019
, 11_25.285'? 2480895 = .3.51';1“5 383147070 59 42[3412011
150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE

{m
545.1953 545,1953 0.0 0.0 23.5 36 n/a n/a

S37

700 750 800

i=-FIT Norm Conf (%) Formula
%)

C34 H24 N4 F3

T T T
-180 -200 ppm

Page 1

07-Dec-2021

15:50:30

1: TOF MS ES+

850 900 950

2.63e+006

| 6500731673611 7848408 8678500 9413849 .,



TH-NMR (400 MHZ, CDC13) of 30

il

12 11 10 9 8 7 6 5 a 3 2 1 0 ppm
13C{1H}-NMR (101 MHZ, CDCl3) Of 30
I NN i
| .l‘ T
250 200 1 flm 1 I60 140 1 2‘0 1(;0 80 5‘0 4I0 2‘0 0 pp:rn
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DEPT-135 (101 MHz, CDCl;) of 30
- A I R o
o OO @ O m !
(=2} (S e eI eV I oV Il oL B B | w
— L e B B B B B B =
. . . . .

T T T T T T T T T T T I T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
HRMS of 30

Elemental Composition Report Page 1

Single Mass Analysis

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

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Maonoisotopic Mass, Even Electron lons

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

Elements Used:

C:0-34 H:0-100 N:0-4 O:0-1

SM-423 QMI DIVISION, CSIR-llIM JAMMU 30-Jun-2023

Xevo G2-XS QTOF YFC2015 12:36:36
300623_06 4 (0.104) 1: TOF MS ES+
4.77e+006
1004 505.2028
% 5512445
] 253.1046
1 o063, | (210125 i 6970720 T743.3140
1110.0194 141 gsg5 * 3571502 St 5732085 O 7903010 585.3210945.3303
Ot et e e e e e e Mz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Minimum: =15

Maximum: 2.0 100.0 50.0

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

505.2028  505.2028 0.0 0.0 24.5 798.7 n/a n/a €34 H25 N4 ©
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TH-NMR (400 MHz, CDCl;) of 3p

—2.30

T
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3C{'H}-NMR (101 MHz, CDCL;) of 3p
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DEPT-135 (101 MHz, CDCly) of 3

2.62
44,594

A |

21.65

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

HRMS of 3p

Elementa) Composition Report

Single Mass Analysis

Tolerance = 50.0 ppm
! DB =.
Element prediction: Off e Ll 5 il o

umber of isotope peaks used for i- FIT=3

"\lﬂ; ?;lns_.o llop'c Mass, Even Electron lons v 0 "i'
ula
- lges,‘:agvaluated with 1 results within limits (up to 3 closest results for each mass)

C:0-34 H:0-100 N:04 “wE
SM-366 - QMI DIVISION, CSIR-1IIM JAMMU
e Xevo G2-XS QTOF YFC2015

100+ 491.2228

% 92.2251

PRI 1

246.1138 297 1374 513.2048
131.5726 . 168 0482 489.2071

o i) n e, l “ 1Y [, Jyons | 525.2281 6832931 8033515579948
A IIIII il T T T

29-Jul-2022
12:01:42

1: TOF MS ES+
5.73e+006

981.4440

LB O L LI L

T
1 00 400 500 600 700

Minimum: e L)
Maximum: 2.0 50.0 50.0

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

491,2228 491.2236 -0.8 -1.6 23.5 B04.5 nfa n/a C34 H27 N4

S41

T miz
1000



TH-NMR (400 MHz, CDCl;) of 3q
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DEPT-135 (101 MHz, CDCL;) of 3q

.63

® 0o o
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YF-NMR (377 MHz, CDCl;) of 3q
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HRMS of 3q

antal Composition Report

Page 1
igle Mass Analysis
Jlerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Zlement prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
25 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-31 H:0-100 N:0-6 F:041
SM-415 ‘ QMI DIVISION, CSIR-IIM JAMMU 16-Mar-2023
Xevo G2-XS QTOF YFC2015 13:00:16
160323_16 9 (0.208) 1: TOF MS ES+
2.36e+006
10 4971890
o
98.1919
302.1096
301.1411 441.2975 597.1131 961.8148
1419594 A | | e3.4s28 §27.7062.8557395881.7529 27y
e P rTTTTTETT T T L SRanAatsriad Lk e st kit ned et Lan) LA LALL) LLARS LASLY ALY CRLA WK R U
e 150 200 250 300 | 350 | 400 = 450 500 550 600 650 700 750 800 850 900 950
Minimum: -1.5
Maximum: 2.0 100.0 50.0
i— f(%) Formula
M Calc. Mass mDa PPM DBE i-FIT Norm Con
4;?.51890 497.1890 0.0 0.0 23.5 773.3 n/a n/a C31 H22 N6 F

S44



35

37.9
37.91

T T T T T T T
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YE-NMR (377 MHz, CDCl) of 3r

T T T T T T T T T T T T T
0 -20 -40 -60 -80 -100 120 -140 -160 -180 200  ppm
HRMS of 3r
Elemental Composition Report Page 1
s
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction; Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
32 formula(e) evaluated with 1 results within limits (up to 3 closest results for cach mass)
Elements Used:
C:0-33 H:0-100 N:0-4 F:0-3
SM-372 (B) QMI DIVISION, CSIR-IIIM JAMMU 13‘5:;?;3?
Xevo G2-XS QTOF YFC2015 5: TOF MS ES+
130922_07 24 (0.482) 1 3262007
1001 531.1799
% 532.1830
533.1860 906.2650
{ 125.9848198,0691.227.1234 319{"3‘ 3932066 9291653 634,1298 663 4567727.1786 8652760 70 C
bt WS NS SIS LSt e e 8 R A BARLAE RN U RN x
B PS5 A R R Y R " S 700 800 €00 1000
Minimum: =1.5
Maximum: 2.0 50.0  50.0
i-FIT MNeorm Conf (%) Formula

Mass Calec. Mass mDa PPM DBE i €33 Hz22 N4 F3
531.1799 531.1797 0.2 0.4  23.5 653.6 n/a n/a
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TH-NMR (400 MHz, CDCI;) of 3s

e e N I e | N Y D O

12 11 10 ° 8 7 6 5 4 3 2 0 ppm
3C{'H}-NMR (101 MHz, CDCL) of 3
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HRMS of 3s

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

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

C:0-33 H:0-100 N:0-4 F:041

SM420 QMI DIVISION, CSIR-1lIM JAMMU 30-Jun-2023
Xevo G2-XS QTOF YFC2015 122853
300623 037 (0.155) 1: TOF MS ES+
4.64e+006
B 495.1981
% 4962000

2481024  301.1181 e
A6211497.2019 5101846
141.9583 198.0711 338. 3414398 2324 £84 2041 811 3002832 2499 ?05 2630

O—trrererrrpremprebepb et et et e et b b e |....“...|H.“....“...|.‘.“....lu.‘l....“...l.u“....lu..‘....“...|m.‘....|H..l.u.“... miz

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

Minimum: -1.5

Maximum: 2.0 100.0 50.0

Maszs Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
495.1681 495.1985 -0.4 -0.8 2325 860.5 n/a n/a C33 HZ4 N4 F

e e I A B I R e s I A AR
e T R R R e e O OY OV [ f I A0 WO WD WO Om

F

T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 1] ppm
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3C{'H}-NMR (101 MHz, CDCLy) of 3t

ﬂ44ﬂ
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DEPT-135 (101 MHz, CDCl3) of 3t
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1YF-NMR (377 MHz, CDCl;) of 3t

.30

-
o
7
L ——
T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
HRMS of 3t
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min =-1.5 max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
25 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-31 H:0-100 N:0-6 F:0-1
SM-421 QMI DIVISION, CSIR-IIM JAMMU 30-Jun-2023
Xevo G2-XS QTOF YFC2015 12:31:27
300623_04 9 (0.208) 1: TOF MS ES+
9.81e+006
i 497 1886
o
o 98.1916
302.1087
198.0700 249.0976 [303 1121 4951732 597.1136
|| 6902562 g235136 gg3 3715 10552942 3580
Ottt et e e e e e e e e P e e e e e e e e MYz
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Minimum: -1.5
Maximum: Bk 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm
497.1886  497.1890 -0.4 -0.8 23.5 803.9 n/a n/a C31 H22 N6 F
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TH-NMR (400 MHz, CDCl;) of 3u

GO~ ) DD ) ) e O
e 00 D~ ) W) W) W) W WL

-

AR s e
R I N I

12 11 10 9

T T

8 7
s
oo ed| =il ol | 0| | —

1 MHz, CDCl;) of 3u

MmN~ MmO

4
[N i

13C{'H}-NMR (10

o o @

MMM OO ®N O WS @
0~ O

NS NN M0 s O
. - ® =
— . -
0 O WO WO WO o om
— o ~ =
T T T T T T T T T T
220 200 180 160 140 120 100 80

S52



[SEv-Ie)}

> . 2ARERRYea0R 2
@ Aduana@adanaagaadaan -

I T T T T I T T T T T T T T T T T I T T T T T I
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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HRMS of 3u

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotapic Mass, Even Electron lons

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

C:0-33 H:0-100 N:04 F 03

SM-422 QMI DIVISION, CSIR-IlIM JAMMU 30-Jun-2023
Xevo G2-XS QTOF YFC2015 12:26:12
300623_02 6 (0.138) 1: TOF MS ES+
7.77e+006

100 531.1792

338.3413 532.1824 610.1845

536.1654 611.1854684.2034

242.2837
163.1382

301.1406[339.3445

758.2223 5399419 9062610

m/z

0
100 200 300 400 500 600 700 800 900 1000 1100
Minimum: 1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PEM DBE 1-FIT Norm Conf (%) Formula
53L.1782 5311797 -0.5 -0.9 23125 945.7 n/a n/a C33 H22 N4 F3

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

CNDWD AN A AN A ANDNWOL o O DD NI~ O © DD
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HRMS of 3v

Ental Cornposition Report

Page 1

l.gle Mass Analysis

Jl€rance = 10 g PPM ‘min =

rjlernenl Prediction: of B mi=
Umber of Isotope Peaks ysegq for i-F|

Monoisciopic Mass, g

fnrmula{e) evalu,at i
Elements Used:

1.5, max = 50,0
=3

Electron jong
ed with 1 results within lim

its (up to 3 closest results for each mass)
" H: 0'200 i -
SM-325 N:04 g 0-1

QMI DIVISION, CSIR-111M JAMMU 23—N;v~202(1)
2311 Xevo G2-XS QTOF YFC2015 12:23:4
#1815 0310 cm g 3 1: TOF MS ES+
1.09¢+006
100+ 483.1644
4 1
1 |
] |
% 484.1660
| 2421442  289.0811 .
1110.05;8{141_9590 _ 8 aas354 2005 a07.7500 [£°1557 (B10.1852 6842025 7582205 _g32.2456 %8403,
B has e o T e 1 DAL RS AR s it gy SRR IRASA LA S8 Lt =y :
100 150 200 " 250 " age 30 400 450 S0 550 600 650 | 700 70 soo ' aey 800
Minimums: -1.5
Maximum: 2.0 10.0 50.0
A i=-FIT i Conf (%) Formula
Mass Calc. Mass mDa BEM DBE i-FIT Norm
AB5.1644  WE3.IGM 0l W2 205 .2 npe C31 HZ3 N4 s
W
TH-NMR (400 MHz, CDCl;) of 3 N
R R R TR b O T R R
dogeoanomesoanaonmnor

6.

UJMK_JLLL . M‘L“‘L“

ppm

12 11 10 2
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3C{'H}-NMR (101 MHz, CDCl;) of 3w

- o © ™
s SRS il
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HRMS of 3w
%ntal Composition Report

Page 1
Single Mass Analysis
EOEF.'rance =3.0PPM / DBE: min=-1.5, max = 50.0
lement prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
227 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-31 H:0-200 N:0-5 0:0-2 S:0-1 1:0-1
SM-329 QMI DIVISION, CSIR-IIIM JAMMU 08-Dec-2021
Xevo G2-XS QTOF YFC2015 — '1‘ 234232:
081221_08 13 (0.276) Cm (13:14) " 1.90e+006
100 528.1490
] |
] |
%19 529.1511
[ 550.1308
s 2645793 3340659303106 07550 | [ssramg SIS zevaon 82313 904
0 Gy ey i aaaesaareanrs MM EAL LALPRARRE R TooFTy 00 850 900 950
150 200 250 300 a50 400 450 500 550 600 650 700 750 @
e -1.5
Minimum:
Max imum: 2.0 3.0 50.0
3 Norm Conf (%) Formula
Mass calc, Hass mba ~ PPM_. DER Yed ufs nha C31 H22 N5 02 §
4128.1490  528.1491 -0.4 -0.8 .

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

B AN e T EA e B o B s B
H O~ A0 T o )

O O [~ [~ [= [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ -

SR 7 )

) ~

o o

12 1 10 92 6 5 4 3 2 1 0

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

9
5 % B33YRCeENREYeNs cez s .
T 8 o e e i e e it Co8 - a
— — A A A A A A Ao A A -~~~ ] —
] SRS
] L L, |
T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
DEPT-135 (101 MHz, CDCl;) of 3x
& - L) o @
g 4
n ‘ |
250 260 1!;0 1(‘50 14IO 1&0 1(I)0 8‘0 6|0 4‘0 2I0 (‘) pplm
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HRMS of 3x

Elementa| Composition Report

Page 1
Single Mass Analysis

Tolerance = 5.0 PPM
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

/' DBE: min = -1.5, max = 50,0

Monoisotopic Mass, Even Electron lons
127 formula(e) evaluated with

1 results within limits (up to 3 closest results for each mass)

Elements Used:
C:0-24 R 0-200 N:0-4 Q01 8:0-1 Br 01
SM-330 QMI DIVISION, CSIR-IIIM JAMMU 01-Feb-2022

Xovo G2-XS QTOF YFC2015 13:09:28
010222_28 20 (0.414) cm (20:21) ‘ 1: TOF MS ES+

1.28e+006

100~ 381.1723

1
| |
|

Yo

A

382 1752
0L rrpi28.0088 - JS70146 2204519 301.1426 M40 ?.‘1'3'163.3??3'??“’_?...___,_‘.5,95-505?&1@-90_19..ﬁ?@;i??ﬁ..__7_5;8‘55@
LB B B o i Ty S S RASRNE Rk nn I RRRSERER RS e T IO ey *
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

381.1723  381.1715 0.8 2.4 16.5  34.6 n/a n/a C24 H21 N4 O

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

J
N

: 1 0 -1 -2 -3 ppm
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2



13C{'H}-NMR (101 MHz, CDCl;) of 3y
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1F-NMR (377 MHz, CDCl;) of 3y

T T T ‘ ‘ I I
0 20 40 60 80 -100 -120 -140 -160 -180 200 ppm
HRMS of 3y
Eleme
ntal Composition Report C
Sé'llgle Mass Analysis
Eleerance = 500 PPM / DBE: min = -1.5, max = 50.0
N ment pr\?dtcuonz Off - e
umber of isotope Peaks used for i-FIT = 3 .
léﬂ&:nf:ri:‘otlo?ic Mass, Even Electron lons
ula(e) eval i ithin limi
Elenn Us)ed?a Uated with 1 results within limits (up to 3 closest results for each mass)
(sz':\'| 03-7?22;« H:0-100 N:0-5 F-g-
A QMI DIVISION, CSIR-IlIM JAMMU e
P Xevo G2-XS QTOF YFC2015 1: TOF '11253;303
6.93e+006
” 514.1842

227.1232

125,9547193_0590 318.1029

393.2965

100 150 200

250

300 350 400 450 550 600 650 700 750 8OO 850
Minimum: ~1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT MNorm Conf(%) Formula
514.1842 514.1843 -0.1 -0.2 23.5 660.1 n/a n/a C32 H22 N5 F2
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TH-NMR (400 MHz, CDC13) of 3z

w -
(4]
g
(]
N
-
o

12 11 10 ppm
@ E Th g h
BC{'H}-NMR (101 M
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DEPT-135 (101 MHz, CDCl;) of 3z

N O (O oY r~
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HRMS of 3z
NK_294 20-Mar-2024

§(0.121)
209.1048
2440948
249.0841
154.0806
275.1287
105.0341 323.1479

300

XEVO-G2XSQTOF#NotSet

15:52:33

1: TOF |

4031894 5 8508
437.1948
4692172  610.1858
6842047
611.1868  -co none
5012399 TR
759.2243
— 8322426
o3 )
B392432 oo
980.2803 4056 9572 ,
12043353 a8
[ 13623734
r/aswm
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MS Spectrum
BG Mode:Averaged 1.692-1.962(101-117)$EndIf$ Segment 1 - Event 1
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13C{'H}-NMR (101 MHz, CDCl;) of5a

o
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o T . ©
e . [oe] Rt=l
o = - .
M NN i o
— ~ n
lJ ‘ ‘ | 1 | |
“ y j
T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 PPM

S66



HRMS of 5a

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

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

C:0-9 H:0-100 N:0-2 ©0:0-4 Na:0-1

SM-NITRO Desired QMI DIVISION, CSIR-IIIM JAMMU 26-Dec-2023
Xevo G2-XS QTOF YFC2015 14:24:55
261223_04 5 (0.121) 1: TOF MS ES+
6.12e+006
100 389.2661
% 273.2574
v 233.0531
349.2732 390.2695 637.5165
274.2609 638.5200
136.0441 191.1792 391.2749 447 2711
118.0653_ | . | | ) ‘ ‘ IH i ‘ 541.3249.557.3196 599.3306 fesa.:tszs
‘.‘.|"..‘..‘.|H..‘..‘.“‘.“.H.‘H.‘|.‘..“..‘|.‘..‘ LB A B B o e e e e e e R e e e
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: =10
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
233.0531 233.0538 -0.7 =) 5.0 1284.3 n/a n/a C9 H10 N2 04 Na
TH-NMR (400 MHZ, CDCl; and DMSO-dg) of Sb
"J""'\"Y‘""’ll""'N“J ‘u"!)\ [==Ia<e] o
~r L A ) = =
o Jaam@m«wémm, " 0 ol
O
Ve
N~ O
H
NO,
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 -1 ppm
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13C{IH}-NMR (101 MHz, CDCl; and DMSO-d;) of5b
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HRMS of 5b

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

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

C:0-15 H:0-100 N:0-2 0:0-4 Na:0-1

SM-NITRO PH QMI DIVISION, CSIR-IIM JAMMU 06-Oct-2023
Xevo G2-XS QTOF YFC2015 14:32:57
061023 _26 6 (0.138) 1: TOF MS ES+
1.38e+007

100 309.0844

310.0874

195.0913 223 0860 245 0679
' 2851154 4491227 91382 595 1a01 685.4357
(1103 0372150-0190, |, ﬁ | | 3390044 | 747 5047 769.4883

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

Minimum: -1.5

Maximum: 2.0 100.0 50.0

Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
309.0844 309.0851 -0.7 -2.3 9.5 979.2  n/fa n/a Cl5 H14 N2 04 Na

TH-NMR (400 MHz, CDC13) of Sc

0 O o oY R R Al i Tl =R B T s T R BT B i
R P R R R AR A P B e RV -A A EEAR Y w0
L e e e e e el e e e e e e e e e ] o
A
T T T T T T T T T T T
12 11 10 9 8 5 4 3 2 1 ppm
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HRMS of 5¢
Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT =3

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

C:0-15 H:0-100 N:0-2 0:04 Na:0-1 Cl:0-1

SM-4CINO QMI DIVISION, CSIR-IlIM JAMMU 06-Oct-2023
Xevo G2-XS QTOF YFC2015 14:38:06
061023_28 6 (0.138) 1: TOF MS ES+
1.34e+006
100 289.0367 343 0448
213.0816 56,1649

610.1839
Yo

147.0558 3450424
519.1381
214.0846 394 3456
141.9596 ||203-1172 501.1123 6864338 764.5730
0 (| e SO Iy W | i 2 8592076
N L aane pa Ly L L e m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: 1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mass mDa PEM DEE i-FIT HNorm Conf (%) Formula
343.0448 343.0462 -1.4 —4.1 9.5 913.7 n/a n/a C15 H13 N2 04 Na C1
TH-NMR (400 MHz, pyridine-ds) of 7a
22 2835RY
PR ST P
! N
| \>_< >
N
SRk
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 Ppm
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BC{H}-NMR (101 MHZ, pyrldlne d5) of 7a

o o ey

T T T I T T
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A 1 y
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HRMS of 7a

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-21 H:0-100 N:0-2
SM-BENZ QMI DIVISION, CSIR-IIIM JAMMU 06-Oct-2023
Xevo G2-XS QTOF YFC2015 14:51:15
061023_33 9 (0.208) 1: TOF MS ES+
1.01e+007
100- 297.1379
%
] 298.1411
299.1444
125.0974 165.0700 2271247 994 3483 506.4727 551.5037 6551916 685.4362 745.6366 5
T R e e e T T T e e e e e e A e e e e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 100.0 50.0
Calc. Mass mDa PEM DBE 1-FIT Norm Conf (%) Formula
297.1392 =] 3 -4.4 14.:5 948.0 n/a n/a Cc21 H17 N2
TH-NMR (400 MHz, pyrldlne-ds) of Th
N
A e
N
(-
|
T T T T T T T T T T T T
12 11 10 9 7 6 5 4 3 2 1 ppm
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13C{'H}-NMR (101 M
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DEPT-135 (101 MHz, pyridine-ds) of 7b
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HRMS of 7b

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

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

C:0-21 H:0-100 N:0-2 CL: 041

SM4CI BEN QMI DIVISION, CSIR-IIIM JAMMU 06-Oct-2023
Xevo G2-XS QTOF YFC2015 14-35:32
061023_27 4 (0.104) 1: TOF MS ES+
6.25e+006
- 331.1001
* 233.0074
] A 4771563 5515104 8537357
N 1259879 2271253 3011415 4412986 <1597 0457 7251136 827.7098 P
(BSNS54 MM Or ol St SN £ S8 NSNS . L L VARSI 1T N ORI a

100 150 200 250 300 350 400 450 500 b50 600 650 700 750 800 850

Minimum: -1.5

Maximum: 2.0 100.0 50.0

Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
331.1001  331.1002 =“0.x =0.3 J4.5 916.3 n/a n/a Cc21 H16 N2 Cl
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