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1. General Methods:

All reactions were performed in an oven-dried glass apparatus. Solvents were distilled
in the standard way, and commercial reagents were used without any purification.
Analytical TLC was performed on 60 F254 plates, and visualized by exposure to
ultraviolet light (UV-254 nm). Column chromatography was carried out with silica
(100-200 mesh). NMR spectra for the characterization of compounds were recorded on
Bruker Advance DPX FT-NMR 400 MHz instrument (1H) at 400 MHz and (13C) at 101
MHz, respectively. 1F NMR was recorded at 377 MHz. Chemical shifts (0) are reported
in ppm, using the residual solvent peak in CDCl3 (6n = 7.26 and 6c = 77.16 ppm) and
DMSO-ds (6H = 2.50 and 86C = 39.52 ppm) as an internal reference and coupling
constants (]) are given in hertz (Hz). The following abbreviations were used to explain
the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, and m = multiplet.
High-Resolution Mass Spectra (HRMS) were recorded using a Waters XEVO-G2-XS-
Q-TOF mass spectrometer.

2. General Reaction Procedures:
General Procedure for the Synthesis of aminomethylated-[1,5-a]pyridins (GP1):

= 1 equiv. HNR, (2) NR;
\ O Pd(OAc), (10 mol%)= O Y
=N KOH (1.5 equiv.) X N\/<
Ar 1 MeOH, reflux, 12 h . Ar

To the solution of 3-arylimidazo[1,5-a]pyridines 1 (1 equiv.) and secondary amines 2
(1 equiv.) in methanol was added KOH (1.5 quiv.). The mixture was allowed to stir at
reflux temperature for 12 hours. After complete conversion (product monitored by
TLC), methanol was removed by using a rotary evaporator. The crude residue was
dissolved in dichloromethane. The organic layer was washed with water twice. The
combined organic layers were dried over anhydrous sodium sulfate. After removal of
the solvent in vacuo the residue was subjected to silica gel column chromatography

by using EtOAc/n-Hexane mixture as eluent.
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General Procedure for the Synthesis of ethane-1,2-diones from aryl glyoxals (GP2):

= = (0]

0
Qﬁ . )J\fo MeOH, reflux, 6-10 h - Mm
Ar : Ar
1 4 5

To the solution of 3-arylimidazo[1,5-a]pyridines 1 (1 equiv) in methanol, arylglyoxals 4
(1 equiv) was added. The mixture was then allowed to stir at reflux temperature. After
complete conversion (product monitored by TLC), methanol was removed using a
rotary evaporator. The residue was subjected to silica gel column chromatography
using the EtOAc/n-hexane mixture as an eluent.

General Procedure for the Synthesis of propane-1,2-diones (GP3):

=S ~ 0
\ 0 70°C, 10 h \ Me
N =~ + M )kfo : > N s
>;N € >sN o)
R H R
1 (~40% in H,0, 1 mL) 5m-5r

A mixture of the corresponding imidazo[1,5-a]pyridine (1) and pyruvaldehyde solution
(40 wt% in water, 1 mL) was heated at 70 °C. After complete conversion (product
monitored by TLC), the reaction was cooled down to room temperature.
Dichloromethane was added. The phases were separated, and the aqueous phase was
extracted with dichloromethane. The combined organic layers were dried with
anhydrous sodium sulfate. After the removal of the solvents in vacuo, the residue was
subjected to silica gel column chromatography using the EtOAc/n-hexane mixture as
an eluent.

General Procedure for the Synthesis of oximes (GP4):

TN
NH,OHeHCI
N \ O 2 .
~
Ar” N Ph K,CO3, MeOH, rt
(@)
5
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To the solution of 3-arylimidazo[l,5-a]pyridines (1 equiv) in methanol (1 mL),
hydroxylamine hydrochloride (1.5 equiv) and KxCOs (1 equiv) were added. The
mixture was allowed to stir at room temperature until completion. After complete
conversion (product monitored by TLC), methanol was removed using a rotary
evaporator. The residue was dissolved in dichloromethane. Water was added. The
phases were separated, and the aqueous phase was extracted with dichloromethane.
The combined organic layers were dried with anhydrous sodium sulfate. After removal
of the solvents in vacuo, the residue was subjected to silica gel column chromatography

using the EtOAc/n-hexane mixture as an eluent.

3. Characterization Data:
4-((3-phenylimidazol1,5-alpyridin-1-y)methyl)thiomorpholine (3a)

Following GP1, the compound 3a was obtained as yellow colored

| WA solid (68 mg, 85%), m.p.= 110-112 °C; TH NMR (400 MHz,

=N @ CDCl3): 6 8.17 (d, ] = 7.35 Hz, 1H), 7.74 (d, ] = 7.09 Hz, 2H), 7.55

®  (d,]=919Hz, 1H), 7.48 (t, ] = 7.69 Hz, 2H), 7.39 (t, ] = 7.40 Hz,

1H), 6.70-6.66 (m, 1H), 6.53-6.50 (m, 1H), 3.88 (s, 2H), 2.83-2.81

(m, 4H), 2.69-2.67 (m, 4H) ppm; 13C{tH} NMR (101 MHz, CDCls): 6 137.2, 130.2, 129.7,

128.9,128.6,128.4,128.1,121.4,118.4,113.1, 56.1, 54.8, 28.0 ppm; HRMS (ESI) my/z: calcd.

for CisH19N3SNa [M+Na]*: 332.1197, found: 332.1184;, HRMS (ESI) m/z: calcd. for
C1sH11N2 [M-C4HsNS]: 207.0922, found: 207.0923

4-((3-(benzold|[1,3]dioxol-5-yimidazo[1,5-alpyridin-1-yl)methyl)thiomorpholine (3b)

\ Following GP1, the compound 3b was obtained as yellow solid

N —\N N/w (60 mg, 81%), m.p.= 180-182 °C; TH NMR (400 MHz, CDCl;): 6

K/S 8.12 (d, J=7.25Hz, 1H), 7.56 (d, ] = 9.21, 1H), 7.21 (s, 2H), 6.93

20 (d, ] =8.25 Hz, 1H), 6.72-6.68 (m, 1H), 6.53 (t, | = 6.80 Hz, 1H),
6.03 (s, 2H), 3.96 (s, 2H), 2.92-2.91 (m, 4H), 2.75-2.73 (m, 4H)

ppm; 3C{1H} NMR (101 MHz, CDCls): 6 148.2 (2C), 137.3,130.1, 126.1, 123.7, 122.2, 121.5,
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118.9, 118.3, 113.2, 108.8, 101.5, 55.1, 54.2, 27.3 ppm; HRMS (ESI) my/z: calcd. for
C15H11N202 [M-C4HsNS]: 251.0821, found: 251.0812

4-((3-(3-fluorophenyl)imidazo[1,5-a]pyridin-1-yl)methyl)thiomorpholine (3c)

&S Following GP1, the compound 3¢ was obtained as dark colored

N N solid (63 mg, 82%), m.p.= 126-128 °C; TH NMR (400 MHz,

B Q CDCl3): 6 7.68-7.65 (m, 2H), 7.53 (dd, ] = 9.18, 1.07 Hz, 1H), 7.40-

7.35 (m, 1H), 7.25-7.20 (m, 1H), 7.18-7.13 (m, 1H), 6.70-6.66 (m,

F 1H), 6.52-6.49 (m, 1H), 3.85 (d, ] = 0.84 Hz, 2H), 2.79-2.77 (m, 4H),

2.65-2.62 (m, 4H) ppm; 13C{1H} NMR (101 MHz, CDCls): 6 160.9, 158.4, 132.2, 132.2 (d, |

=3.08 Hz), 130.7 (d, ] = 8.21 Hz), 129.8, 128.5, 124.6 (d, ] = 3.18 Hz), 122.1 (d, ] = 6.82 Hz),

118.5,117.9,117.8, 1159 (d, ] = 21.48 Hz), 112.7, 55.9, 54.6, 27.7 ppm; 1°F NMR (377 MHz,

CDCls): -110.97 to -110.99 (m) ppm; HRMS (ESI) m/z: calcd. for C14H10N2F [M-C4HsNS]:
225.0828, found: 225.0827

4-((3-(2-fluorophenyl)imidazo[1,5-a]pyridin-1-yl)methy)thiomorpholine (3d)

\ = Following GP1, the compound 3d was obtained as dark colored

N _\ N/w semi-solid (60 mg, 78%); TH NMR (400 MHz, CDCls): 6 8.20 (d,

" K/S ] =7.29 Hz, 1H), 7.61-7.55 (m, 2H), 7.51-7.43 (m, 2H), 7.12-7.08

(m, 1H), 6.75-6.71 (m, 1H), 6.60-6.57 (m, 1H), 3.89 (s, 2H), 2.85-

2.82 (m, 4H), 2.71-2.68 (m, 4H) ppm; 13C{TH} NMR (101 MHz, CDCl3): 6 164.2, 161.8,135.9

(d, ] =2.81 Hz), 132.1 (d, ] = 8.36 Hz), 130.6 (d, | = 8.57 Hz), 130.3, 127.8, 123.5 (d, ] = 2.83

Hz),121.3,119.0, 118.4, 115.6 (d, ] = 21.09 Hz), 115.0 (d, ] = 22.90 Hz), 113.6, 55.6, 55.5, 27.6

ppm; °F NMR (377 MHz, CDCl3): -111.86 to -111.92 (m) ppm; HRMS (ESI) my/z: calcd.

for C1sH1sNsFS [M+H]*: 328.1284, found: 328.1273; HRMS (ESI) my/z: calcd. for C14H10N2F
[M-C4HsNS]: 225.0828, found: 225.0825

F
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4-((3-(3-nitrophenyl)imidazol1,5-alpyridin-1-y)methyl)thiomorpholine (3e)

Following GP1, the compound 3e was obtained as yellow solid (57 mg, 77%), m.p.= 170-

~
\ AN
N_ N
v )
S
NO,

172 °C; TH NMR (400 MHz, CDCls): 6 8.67 (t, ] = 1.84 Hz, 1H),
7.28-7.24 (m, 2H), 8.19-8.17 (m, 1H), 7.72-7.65 (m, 2H), 6.83-6.79
(m, 1H), 6.69 (dt, ] = 6.81, 1.23 Hz, 1H), 3.91 (s, 2H), 2.85-2.83 (m,
4H), 2.73-2.70 (m, 4H) ppm; 13C{1H} NMR (101 MHz, CDCl;): §
148.7, 134.6, 133.9, 132.0, 130.6, 130.2, 129.9, 123.0, 122.2, 120.9,
119.3, 118.9, 114.3, 56.3, 55.0, 28.1 ppm; HRMS (ESI) m/z: calcd.

for CisH1oN4O>S [M+H]*: 355.1229, found: 355.1207;, HRMS (ESI) m/z: calcd. for
C14H10N302 [M-C4HsNS]: 252.0773, found: 252.0770

4-((3-(4-isopropylphenyl)imidazo[1,5-apyridin-1-yl)methy)thiomorpholine (3f)

Following GP1, the compound 3f was obtained as pale yellow semi-solid (59 mg, 80%);

e

1H NMR (400 MHz, CDCl3): §8.20 (d, ] = 7.19 Hz, 1H), 7.69 (d,
] =832 Hz, 2H), 7.57 (d, ] = 8.99 Hz, 1H), 7.36 (d, ] = 7.99 Hz,
2H), 6.71-6.67 (m, 1H), 6.54-6.50 (m, 1H), 3.92 (s, 2H), 3.01-2.94
(m, 1H), 2.88-2.85 (m, 4H), 2.73-2.70 (m, 4H), 1.30 (s, 3H), 1.29 (s,
3H) ppm; 13C{tH} NMR (101 MHz, CDCl): § 149.7, 137.6,129.7,
1282, 127.7, 127.6, 127.1, 126.8, 121.6, 118.5, 118.4, 112.9, 56.2,

54.8,34.1,28.0,24.0 ppm; HRMS (ESI) m/z: calcd. for C21H26N3S [M+H]*: 352.1847, found:
352.1827; HRMS (ESI) myz: calcd. for C17H17N2 [M-C4HsNS]: 249.1392, found: 249.1368

4-((3-(4-methoxyphenyl)imidazo[1,5-alpyridin-1-yl)methyl)thiomorpholine (3g)

o}
\

Following GP1, the compound 3g was obtained as dark colored
semi-solid (62 mg, 82%); TH NMR (400 MHz, CDCl3): 6 8.11 (d, |
=7.27Hz, 1H), 7.68 (d, ] = 8.66 Hz, 2H), 7.54 (d, ] = 9.14 Hz, 1H),
7.02 (d, ] =8.74 Hz, 2H), 6.68-6.64 (m, 1H), 6.52-6.48 (m, 1H), 3.88
(s, 2H), 3.86 (s, 3H), 2.85-2.82 (m, 4H), 2.71-2.68 (m, 4H) ppmy;

BBC{IH} NMR (101 MHz, CDCl3): § 159.9, 137.4, 130.1, 129.6, 127.4, 122.6, 121.4, 118.3,
118.4, 114.4, 112.9, 56.0, 55.4, 54.7, 27.8 ppm; HRMS (ESI) m/z: calcd. for C19H2N30S
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[M+H]*: 340.1484, found: 340.1465; HRMS (ESI) m/z: calcd. for Ci1sH13N20 [M-CsHsNS]:
237.1028, found: 237.1024

4-((3-(3,5-dibromophenyl)imidazo[1,5-alpyridin-1-yl)methyl)thiomorpholine (3h)

Following GP1, the compound 3h was obtained as pale white

Q/\ solid (50 mg, 75%), m.p.= 108-110 °C; TH NMR (400 MHz,
CDCl): 6 8.19 (d, ] = 715 Hz, 1H), 7.89 (d, ] = 1.71 Hz, 2H),

d 7.70-7.69 (m, 1H), 7.62 (d, ] = 9.09 Hz, 1H), 6.78 (t, ] = 7.88 Hz,

1H), 6.66 (t, ] = 6.70 Hz, 1H), 3.88 (s, 2H), 2.82-2.81 (m, 4H),
2.71-2.69 (m, 4H) ppm; 13C{1H} NMR (101 MHz, CDCls): 6 134.1, 133.8, 133.5, 130.6, 129.3,
123.5, 121.1, 119.3, 118.7, 114.1, 56.1, 54.9, 28.0 ppm; HRMS (ESI) my/z: calcd. for
C14HoN2Br> [M-C4HgNS]: 362.9132, found: 362.9135

4-((3-(pyridin-2-yl)imidazo[1,5-a]pyridin-1-y)methyl)morpholine (3i)

\ Following GP1, the compound 3i was obtained as pale white solid

N _\N N (65 mg, 82%), m.p.=118-120 °C; TH NMR (400 MHz, CDCl53): 6 9.88

N= S (d,J=7.31Hz, 1H), 8.60-8.59 (m, 1H), 8.32 (d, ] =8.12 Hz, 1H), 7.73
\ 7

(dt, ] =7.70, 1.71 Hz, 1H), 7.62 (m, | = 9.08 Hz, 1H), 7.17-7.13 (m,

H), 6.83-6.79 (m, 1H), 6.71-6.67 (m, 1H), 3.89 (s, 2H), 2.82-2.80 (m, 4H), 2.69-2.67 (m, 4H)

ppm; BC{H} NMR (101 MHz, CDCls): 6 151.0, 148.1, 136.4, 134.3, 131.1, 129.0, 125.9,

1219, 121.5, 119.7, 117.7, 113.5, 56.3, 54.9, 28.0 ppm; HRMS (ESI) m/z: calcd. for

Ci7H1sN4sSNa [M+Na]*: 333.1150, found: 333.1133; HRMS (ESI) m/z: calcd. for Ci3H10N3
[M-C4HsNS]: 208.0875, found: 208.0875

4-((3-(pyridin-2-yl)imidazol[1,5-alpyridin-1-yl)methyl)morpholine (3j)

| Following GP1, the compound 3j was obtained as pale yellow solid
NTN

=N @ (82 mg, 81%), m.p.=122-124 °C; TH NMR (400 MHz, CDCl;): 6 9.89

\N‘/ g (d, ] =7.32 Hz, 1H), 8.60 (d, ] = 4.82 Hz, 1H), 8.34 (d, ] = 8.17 Hz,

1H), 7.76-7.72 (m, 1H), 7.65 (d, ] = 9.17 Hz, 1H), 7.18-7.15 (m, 1H),
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6.85-6.81 (m, 1H), 6.70 (t, ] = 6.86 Hz, 1H), 3.88 (s, 2H), 3.72 (t, | = 4.64 Hz, 4H), 2.57 (m,
4H) ppm; 13C{1H} NMR (101 MHz, CDCl3): 6 151.0, 148.1, 136.4, 134.4, 131.1, 128.9, 126.0,
122.0, 121.5, 119.8, 117.6, 113.5, 67.0, 55.8, 53.7 ppm; HRMS (ESI) m/z: calcd. for
Ci17H1sN4ONa [M+Na]*: 317.1378, found: 317.1360; HRMS (ESI) m/z: calcd. for Ci13H10N3
[M-C4HsNOJ: 208.0875, found: 208.0881

4-((3-(3,5-dibromophenyl)imidazo[1,5-alpyridin-1-yl)methyl)morpholine (3k)

\ Following GP1, the compound 3k was obtained as pale white

— N/w solid (49 mg, 75%), m.p.= 114-116 °C; TH NMR (400 MHz,

K/O CDCls): 6 8.20 (d, ] = 7.20 Hz, 1H), 7.89 (d, | = 1.67 Hz, 2H),

7.71-7.67 (m, 2H), 6.83-6.79 (m, 1H), 6.68 (t, ] = 6.76 Hz, 1H),

3.94 (s, 2H), 3.77 (t, ] = 4.40 Hz, 4H), 2.66 (s, 4H) ppm; 13C{1H}

NMR (101 MHz, CDCl3): 6 134.3, 133.9, 133.5, 130.8, 129.3, 127.8, 123.6, 121.2, 119.5, 118.6,

114.2, 66.7, 55.3, 53.4 ppm; HRMS (ESI) my/z: calcd. for C1sHi1sN3Br.O [M+H]*: 449.9817,

found: 449.9807; HRMS (ESI) myz: calcd. for C1sHoN»Br> [M-CsHsNOJ: 362.9132, found:
362.9124

Br

Br

4-((3-(benzold][1,3]dioxol-5-yDimidazo[1,5-alpyridin-1-yl)methyl)morpholine (31)

| Following GP1, the compound 31 was obtained as yellow solid

\ _\N @ (59 mg, 83%), m.p.= 188-190 °C; TH NMR (400 MHz, CDCl3): 0

o ° 811 (d, J=7.31Hz, 1H), 7.54 (tt, ] = 9.18, 1.05 Hz, 1H), 7.22-7.20

AO (m, 2H), 6.92-6.89 (m, 1H), 6.69-6.65 (m, 1H), 6.52-6.48 (m, 1H),

6.01-6.00 (m, 2H), 3.86 (s, 2H), 3.71 (s, 4H), 2.59 (s, 4H) ppm; 13C{IH} NMR (101 MHz,

CDCls): 0 148.1, 148.0, 137.1, 129.6, 127.2,123.9, 122.0, 121.3, 118.4, 118.2, 113.0, 108.7 (d, |

= 3.04 Hz), 101.4, 66.7, 55.3, 53.3 ppm; HRMS (ESI) m/z: calcd. for C19H20N3O03 [M+H]*:

338.1505, found: 338.1490; HRMS (ESI) m/z: calcd. for CisH1iN202 [M-C4HsNOJ:
251.0821, found: 251.0824
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4-((3-(3-methoxyphenyl)imidazo[1,5-alpyridin-1-yl)methyl)morpholine (3m)

| Following GP1, the compound 3m was obtained as dark colored

_\N ® semi-solid (57 mg, 79%); TH NMR (400 MHz, CDCl3): 6 8.20 (d, ] =

O 727 Hz, 1H), 7.58 (dd, ] = 9.21, 1.15 Hz, 1H), 7.39 (dt, ] = 7.82, 1.25

Hz, 1H), 7.33-7.29 (m, 2H), 6.94 (dd, ] = 8.20, 1.05 Hz, 1H), 6.72-

6.68 (m, 1H), 6.54-6.50 (m, 1H), 3.89 (s, 2H), 3.85 (d, ] =1.70 Hz, 3H),

3.74-3.71 (m, 4H), 2.61 (s, 4H) ppm; 3C{1H} NMR (101 MHz, CDCls): § 160.1, 137.2, 131.3,

130.0, 127.6, 121.6, 120.2, 118.7, 118.4, 113.6, 113.1, 66.7, 55.5, 55.3, 53.3 ppm; HRMS (ESI)

my/z: calcd. for C19H2N30, [M+H]*: 3241712, found: 334.1693; HRMS (ESI) m/z: calcd. for
C15H13N20 [M-C4HsNOJ: 237.1028, found: 237.1033

O—

4-((3-phenylimidazol1,5-alpyridin-1-y)methyl)thiomorpholine 1,1-dioxide (3n)

\ Following GP1, the compound 3n was obtained as pale white

= D\ solid (70 mg, 80%), m.p.= 132-134 °C; TH NMR (400 MHz,

w0  CDCls): 68.09-8.06 (m, 1H), 7.64-7.62 (m, 2H), 7.40-7.32 (m, 3H),

7.30-7.27 (m, 1H), 6.62-6.58 (m, 1H), 6.45-6.41 (m, 1H), 3.87 (d, |

=11.62 Hz, 2H), 2.97 (s, 4H), 2.95 (m, 4H) ppm; 13C{1H} NMR (101 MHz, CDCls): 6 137.1,

129.6,129.4,128.7,128.4,127.7 127.3,121.2,118.8, 117.5, 113.0, 53.5, 51.0, 50.2 ppm; HRMS

(ESI) m/z: calcd. for CisH19N3O2SNa [M+Na]*: 364.1096, found: 364.1080; HRMS (ESI)
my/z: calcd. for C14H11N>2 [M-C4HsNO»S]: 207.0922, found: 207.0922

3-phenyl-1-(piperidin-1-ylmethyl)imidazo[1,5-a]pyridine (30)

X
\ Following GP1, the compound 30 was obtained as pale yellow

\ _\N D colored semi-solid (56 mg, 75%); TH NMR (400 MHz, CDCls): 6

8.19 (d, ] =7.33 Hz, 1H), 7.78-7.76 (m, 2H), 7.62 (d, ] = 9.21 Hz, 1H),

7.50 (t, ] = 7.50 Hz, 2H), 7.43-7.39 (m, 1H), 6.71-6.67 (m, 1H), 6.54-

6.51 (m, 1H), 3.89 (s, 2H), 2.58 (s, 4H), 1.65-1.59 (m, 4H), 1.42 (s, 2H) ppm; 13C{1H} NMR
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(101 MHz, CDCls): 6 137.2,130.3,129.9,129.4, 128.9, 128.6, 128.4,128.1,121.3, 118.8, 118 4,
113.1, 55.8, 54.3, 25.7, 24.1 ppm; HRMS (ESI) my/z: calcd. for C1oH22N3 [M+H]*: 292.1814,
found: 292.1786; HRMS (ESI) m/z: calcd. for CisH11N2 [M-CsH1oN]: 207.0922, found:
207.0908

3-phenyl-1-((4-phenylpiperidin-1-yl)methyl)imidazo[1,5-alpyridine (3p)

S
\ Following GP1, the compound 3p was obtained as dark

N_\N N colored semi-solid (76 mg, 80%); TH NMR (400 MHz,

CDCls): 0 8.13 (d, ] = 7.27 Hz, 1H), 7.73-7.71 (m, 2H), 7.56

(td, ] =9.24, 1.10 Hz, 1H), 7.45-7.41 (m, 2H), 7.36-7.32 (m,

1H), 7.22-7.18 (m, 2H), 7.16-7.13 (m, 2H), 7.12-7.08 (m, 1H), 6.65-6.61 (m, 1H), 6.48-6.44 (m,

1H), 3.88 (s, 2H), 3.57 (s, 1H), 3.11 (d, | = 11.72 Hz, 2H), 2.46-2.39 (m, 1H), 2.21-2.14 (m,

2H), 1.78-1.75 (m, 3H) ppm; 13C{1H} NMR (101 MHz, CDCl3): 6 146.5, 137.2, 130.3, 129.8,

129.0, 128.6, 128.4, 128.2, 127.0, 126.1, 121.4, 118.7, 118.4, 113.1, 70.6, 55.5, 55.4, 42.6, 33.4

ppm; HRMS (ESI) m/z: calcd. for CasHNs [M+H]*: 368.2127, found: 368.2110; HRMS
(ESI) m/z: calcd. for C14H11N2 [M-C11H14N]: 207.0922, found: 207.0925

3-(3-fluorophenyl)-1-((4-phenylpiperidin-1-y)methyimidazo[1,5-a]pyridine (3q)

\ Following GP1, the compound 3q was obtained as dark
N colored semi-solid (71 mg, 78%); TH NMR (400 MHz,

CDCl3): 6 7.72-7.67 (m, 2H), 7.60 (d, ] = 9.12 Hz, 1H), 7.40-

7.36 (m, 1H), 7.22 (t, ] = 7.45 Hz, 3H), 7.19-7.16 (m, 3H), 7.14-

7.10 (m, 1H), 6.72-6.69 (m, 1H), 6.52 (t, ] = 6.70 Hz, 1H), 3.93
(s, 2H), 3.15 (d, ] = 11.60 Hz, 2H), 2.50-2.41 (m, 1H), 2.21 (dt, ] = 11.10, 3.51 Hz, 2H), 1.84-
1.77 (m, 4H) ppm; BBC{1TH} NMR (101 MHz, CDCl;): 6 161.1, 158.6, 146.3, 132.5,132.4 (d, |
= 3.19 Hz), 130.8 (d, ] = 8.12 Hz), 130.1, 128.7, 128.3, 126.8, 126.1, 124.8 (d, | = 3.45 Hz),
122.3 (d, ] = 6.89 Hz), 118.7, 118.1 (t, ] = 7.09 Hz), 116.0 (d, ] = 21.19 Hz), 112.8, 55.2, 54.0,
42.4, 33.2 ppm; ¥F NMR (377 MHz, CDCl;): -110.91 to -110.95 (m) ppm; HRMS (ESI)
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my/z: calcd. for CosHosN3F [M+H]*: 386.2030, found: 386.2014; HRMS (ESI) m/z: calcd. for
Ci14sH1oN2F [M-C11H14N]: 225.0828, found: 225.0838

3-2-fluorophenyl)-1-((4-phenylpiperidin-1-yl)methyl)imidazol1,5-alpyridine (3r)

= Following GP1, the compound 3r was obtained as dark
NN . colored semi-solid (68 mg, 75%); TH NMR (400 MHz,

N CDCl): 0 8.18 (d, ] =7.19 Hz, 1H), 7.63 (d, | = 9.22 Hz, 1H),
7.56-7.54 (m, 1H), 7.50-7.46 (m, 1H), 7.46-7.40 (m, 2H), 7.24-
7.22 (m, 2H), 7.19-7.17 (m, 1H), 7.16-7.12 (m, 1H), 7.09-7.04
(m, 1H), 6.73-6.69 (m, 1H), 6.57-6.53 (m, 1H), 3.92 (s, 2H), 3.15 (d, ] = 11.50 Hz, 2H), 2.51-
2.43 (m, 1H), 2.22 (dt, | = 11.16, 3.30 Hz, 2H), 1.85-1.79 (m, 4H) ppm; BC{1H} NMR (101
MHz, CDCls): 6164.3,161.9, 146.0, 136.0, 132.4 (d, ] = 8.49 Hz), 130.6 (d, ] = 8.42 Hz), 130.3,
128.5,127.0, 126.2, 123.5 (d, | = 2.92 Hz), 121.3, 118.8 (d, | = 4.48 Hz), 1155 (d, ] = 21.14
Hz), 115.1 (d, ] = 22.90 Hz), 113.6, 55.5, 54.2, 42.6, 33.3 ppm; 1F NMR (377 MHz, CDCl5):
-110.91 to -110.95 (m) ppm; HRMS (ESI) m/z: calcd. for CosHasNsF [M+H]*: 386.2033,
found: 386.2015; HRMS (ESI) m/z: calcd. for Ci4H1oN2oF [M-Ci11H14N]: 225.0828, found:
225.0824

\

F

tert-butyl  (1-((3-phenylimidazo[1,5-alpyridin-1-yl)methyl)piperidin-4-yl)carbamate
(3s)
\ Following GP1, the compound 3s was obtained as dark
_\N N colored solid (80 mg, 76%), m.p.= 144-146 °C; TH NMR (400
QNH MHz, CDCls): 6 9.89 (d, ] = 7.32 Hz, 1H), 8.61 (d, ] = 4.82
Oﬁl\ok Hz, 1H), 8.33 (d, ] =8.17 Hz, 1H), 7.74 (dt, ] =7.76,1.71 Hz,
1H), 7.64 (d, ] = 9.17 Hz, 1H), 7.18-7.15 (m, 1H), 6.86-6.82
(m, 1H), 6.71 (t, ] = 6.86 Hz, 1H), 3.87 (s, 2H), 3.72 (t, | = 4.64 Hz, 4H), 2.56 (m, 4H) ppm;
BBC{TH} NMR (101 MHz, CDCls): 6 151.0, 148.1, 136.4, 134.4, 131.1, 128.9, 126.0, 122.0,
121.5, 119.8, 117.6, 113.5, 67.0, 55.8, 53.7 ppm; HRMS (ESI) m/z: calcd. for C2sH31N4O2
[M+H]*: 407.2447, found: 407.2435; HRMS (ESI) m/z: calcd. for CusHuiN2 [M-
C10H19N20z]: 207.0922, found: 207.0929
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N-ethyl-N-((3-phenylimidazo[1,5-alpyridin-1-yl)methyl)ethanamine (3t)

| Following GP1, the compound 3t was obtained as pale yellow semi-
=N NN solid (60 mg, 83%); 1TH NMR (400 MHz, CDCls): 6 8.21 (d, ] = 7.17
Hz, 1H), 7.88 (d, ] =8.91 Hz, 1H), 7.73 (d, ] = 717 Hz, 2H), 7.52 (t, ]
=7.51 Hz, 2H), 7.47-7.43 (m, 1H), 6.90-6.86 (m, 1H), 6.62 (t, ] = 6.16
Hz, 1H), 4.68 (s, 2H), 3.20 (d, ] = 6.42 Hz, 4H), 1.50 (t, ] = 6.88 Hz, 6H) ppm; 13C{TH} NMR
(101 MHz, CDCls): 6 138.5, 132.3, 129.7, 129.2, 128.2, 121.6, 121.0, 120.6, 118.1, 113.8, 46.8,
9.9 ppm; HRMS (ESI) m/z: calcd. for C14H11N2 [M-C4H10N]: 207.0922, found: 207.0922

4,4'-(imidazo[1,5-alpyridine-1,3-diylbis(methylene))bis(thiomorpholine) (3u)

| To the solution of imidazo[1,5-a]pyridine (0.42 mmol, 1 equiv.) in
2:\,\1 D methanol, 0.84 mmol (2 equiv.) of thiomorpholine was added,
N S followed by the addition of base KOH (0.84 mmol). The mixture
<\\S> was allowed to stir at reflux temperature for 12 hours. After
complete conversion (product monitored by TLC), methanol was
removed by using a rotary evaporator. The crude residue was dissolved in
dichloromethane. The organic layer was washed with water twice. The combined organic
layers were dried over anhydrous sodium sulfate. After removal of the solvent in vacuo
the residue was subjected to silica gel column chromatography by using EtOAc/n-
Hexane mixture as eluent. The compound 3u was obtained as yellow semi-solid (120 mg,
82%); TH NMR (400 MHz, CDCls): 6 8.05 (d, ] = 7.21 Hz, 1H), 7.42 (dd, ] = 9.20, 0.66 1H),
6.65-6.61 (m, 1H), 6.46 (t, ] = 6.80 Hz, 1H), 3.86 (s, 2H), 3.73 (s, 2H), 2.71-2.69 (m, 4H), 2.65-
2.59 (m, 8H), 2.57-2.55 (m, 4H) ppm; 13C{TH} NMR (101 MHz, CDCls): 6 133.3,129.4,124.8,
122.0,118.3,117.3,111.8, 55.4, 55.0, 54.3, 54.0, 27.5, 27.1 ppm; HRMS (ESI) m/z: calcd. for
Ci17H24N4SoNa [M+Na]*: 371.1340, found: 371.1312; HRMS (ESI) m/z: calcd. for C13H1sN3S
[M-C4HsNS]: 246.1065, found: 246.1082
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4-((3-phenylimidazol1,5-alpyridin-1-y)methyl-d>)thiomorpholine (3v)

\ D The compound 3v was obtained as yellow semi-solid (52 mg,
N 65%); TH NMR (400 MHz, CDCl3): 68.15 (d, ] =7.32 Hz, 1H), 7.73
S (d,J=8.10,2H),7.53 (d, ]=9.21 Hz, 1H), 7.46 (t, ] = 7.57 Hz, 2H),
7.38-7.35 (m, 1H), 6.65 (t, ] = 7.80 Hz, 1H), 6.48 (t, ] = 6.40 Hz, 1H),
2.80-2.79 (m, 4H), 2.66-2.66 (m, 4H) ppm; 13C{1H} NMR (101 MHz, CDCl;): § 136.8, 129.9,
129.4,128.6,128.3,128.1,127.7,121.1, 118.1 (2C), 112.8, 54.5, 53.1, 27.7 ppm.

NOTE- During the HRMS analysis, it was observed that the molecular ion peak was
undergoing fragmentation in the standard positive ESI mode. In some instances, the
molecular ion peak was completely absent. Adjusting the temperature did not resolve
this issue. To verify that the observed fragmented peak originated from the main
molecular ion, Tandem Mass Spectroscopy (MS/MS) of 3s was conducted. The results of
the MS/MS analysis confirmed that the fragmented peak corresponded to the main
molecular ion peak. This validation through MS/MS provided a clear confirmation of the

initial observations.
1-Phenyl-2-(3-phenylimidazo[1,5-alpyridin-1-yl)ethane-1,2-dione (5a)

Following GP2, the compound 5a was obtained as yellow
colored solid (69 mg, 82%), m.p.= 160-162 °C; TH NMR (400
MHz, CDCls): 6 8.46 (d, ] = 9.06 Hz, 1H), 8.37 (td, | = 7.07, 1.05
Hz, 1H), 8.05 (d, ] = 7.85 Hz, 2H), 7.69-7.67 (m, 2H), 7.60-7.56 (m,
1H), 7.48-7.44 (m, 5H), 7.38-7.33 (m, 1H), 6.97-6.93 (m, 1H) ppm; 13C{1H} NMR (101 MHz,
CDCls): 6194.9,189.0, 140.5, 136.6, 134.2, 133.6, 130.1, 129.9,129.1, 128.9,128.7, 128.5, 127.6
(2C), 123.2,120.3, 116.0 ppm; HRMS (ESI) m/z: calcd. for C21H1sN20> [M+H]*: 327.1134,
found: 327.1133
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1-(3-(benzold][1,3]dioxol-5-yl)imidazo[1,5-alpyridin-1-yl)-2-phenylethane-1,2-dione
(5b)

\ o) Following GP2, the compound 5b was obtained as yellow

N _\N solid (60 mg, 77%), m.p.= 186-188 °C; TH NMR (400 MHz,

R : CDCls): 6 8.48 (d, ] =9.15 Hz, 1H), 8.36 (d, | = 7.08 Hz, 1H),
ko 8.07-8.05 (m, 2H), 7.60 (t, ] = 7.41 Hz, 1H), 7.47 (t, ] = 7.85

Hz, 2H), 7.39-7.35 (m, 1H), 7.19 (dd, | = 7.93, 1.64 Hz, 1H),
715 (d, ] = 1.55 Hz, 1H), 6.96 (t, ] = 6.85 Hz, 1H), 6.91 (d, ] = 8.02 Hz, 1H), 6.02 (s, 2H)
ppm; BC{TH} NMR (101 MHz, CDCls): 6 194.9,189.0,149.1, 148.4, 140.3, 136.6 134.2,133.7,
130.2, 128.8, 127.4, 123.2, 123.1, 122.2, 120.5, 115.9, 109.5, 108.9, 101.7 ppm; HRMS (ESI)
m/z: calcd. for CooHisN>O4 [M+H]*: 371.1032, found: 371.1016

1-(3-(4-isopropylphenyl)imidazo[1,5-alpyridin-1-yl)-2-phenylethane-1,2-dione (5¢)

\ o) Following GP2, the compound 5c¢ was obtained as yellow
solid (58 mg, 74%), m.p.= 154-156 °C; TH NMR (400 MHz,
CDCls): 6 8.50 (d, ] =9.05 Hz, 1H), 8.40 (d, ] = 7.17 Hz, 1H),
8.08-8.05 (m, 2H), 7.63 (d, | = 8.20 Hz, 2H), 7.59 (d, ] = 7.51
Hz, 1H), 7.47 (t, ] = 7.85 Hz, 2H), 7.40-7.34 (m, 3H), 6.95 (t, |
= 6.86 Hz, 1H), 3.00-2.93 (m, 1H), 1.28 (s, 3H), 1.26 (s, 3H) ppm; 13C{1H} NMR (101 MHz,
CDCls): 6 195.0, 189.1, 151.1, 136.7, 134.2, 133.7, 130.2, 129.0, 128.8, 127.4, 127.3, 123.4,
120.5, 115.8, 34.2, 23.9 ppm; HRMS (ESI) m/z: calcd. for C24H21N202 [M+H]*: 369.1603,
found: 369.1611

1-(3-(3-fluorophenyl)imidazo[1,5-alpyridin-1-yl)-2-phenylethane-1,2-dione (5d)

Following GP2, the compound 5d was obtained as yellow solid
(62 mg, 76%), m.p.= 175-177 °C; TH NMR (400 MHz, CDCl3): 6
8.51 (d, J=9.01 Hz, 1H), 8.08-8.05 (m, 2H), 7.98-7.95 (m, 1H), 7.67
(dt, ] = 7.44, 1.47 Hz, 1H), 7.61-7.57 (m, 1H), 7.49-7.45 (m, 3H),
7.44-7.40 (m, 1H), 7.27 (dt, ] = 7.61, 1.06 Hz, 1H), 7.24-7.19 (m,
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1H), 7.00 (dt, ] = 6.88, 1.23 Hz, 1H) ppm; 13C{1H} NMR (101 MHz, CDCl3): 6 194.8, 188.8,
161.4, 158.9, 136.6, 136.1, 134.2, 133.5, 132.9, 132.3 (d, ] = 3.32 Hz), 130.1, 128.7,128.3 (d, |
=14.74 Hz), 1279 (d, ] =7.79 Hz), 127.6 (d, ] = 8.42 Hz), 125.1 (d, ] = 3.37 Hz), 1239 (d, |
= 6.53 Hz), 119.9, 116.5 (d, | = 14.34 Hz), 116.2, 115.9 (d, ] = 13.81 Hz) ppm; 19F NMR (377
MHz, CDCl3): -110.65 to -110.73 (m) ppm; HRMS (ESI) m/z: calcd. for C21H14N20O2F
[M+H]*: 345.1039, found: 345.1047

1-(3-(3-methoxyphenyl)imidazol1,5-alpyridin-1-yl)-2-phenylethane-1,2-dione (5e)

Following GP2, the compound 5e was obtained as yellow solid
(59 mg, 75%), m.p.= 148-150 °C; TH NMR (400 MHz, CDCl3): 6
8.50 (d, ] =9.05 Hz, 1H), 8.41 (td, ] = 7.13, 0.97 Hz, 1H), 8.08-8.05
(m, 2H), 7.62-7.58 (m, 1H), 7.47 (t, ] = 7.63 Hz, 2H), 7.42-7.36 (m,
2H),7.28 (t, ] = 1.27 Hz, 1H), 7.24-7.23 (m, 1H), 7.02-6.99 (m, 1H),
6.96 (dt, ] = 6.86, 0.98 Hz, 1H), 3.83 (s, 3H) ppm; ¥C{IH} NMR (101 MHz, CDCl5): 6 194.8,
189.0, 160.2, 140.4, 136.8, 134.2, 133.7, 130.2, 129.8, 128.8, 128.5, 127.7, 127.5, 123.4, 120.9,
120.5, 115.9 (d, | = 3.03 Hz), 114.6, 55.6 ppm; HRMS (ESI) m/z: calcd. for C22H17N203
[M+H]*: 357.1239, found: 357.1233

1-phenyl-2-(3-(pyridin-2-yimidazo[1,5-a]pyridin-1-yl)ethane-1,2-dione (5f)

\ = O Following GP2, the compound 5f was obtained as yellow solid
N _\N (67 mg, 80%), m.p.= 167-169 °C; TH NMR (400 MHz, CDCl3): 6
@)
NE= 10.21 (dd, ] =7.12,0.93 Hz, 1H), 8.61 (d, ] = 4.14 Hz, 1H), 8.53 (d,
W

J=8.28 Hz, 1H), 8.26 (d, ] = 8.10 Hz, 1H), 8.09-8.06 (m, 2H), 7.74-
7.69 (m, 1H), 7.63-7.59 (m, 1H), 7.51-7.44 (m, 3H), 7.26-7.23 (m, 1H), 7.08 (t, ] = 6.94 Hz,
1H) ppm; BC{H} NMR (101 MHz, CDCl3): 6 195.0, 189.0, 149.9, 148.1, 137.5, 137.2,136.8,
134.2,133.8, 130.1, 128.8, 128.3, 128.1, 127.4, 123.3, 123.2, 119.6, 116.2 ppm; HRMS (ESI)
my/z: calcd. for CooH14N302 [M+H]*: 328.1086, found: 328.1076
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1-(4-bromophenyl)-2-(3-(4-isopropylphenyl)imidazo[1,5-alpyridin-1-yl)ethane-1,2-
dione (5g)

\ 0 gr Following GP2, the compound 5g was obtained as
yellow solid (80 mg, 85%), m.p.= 130-132 °C; TH NMR
(400 MHz, CDCl3): 6 8.50 (d, ] = 9.08 Hz, 1H), 8.41 (d, | =
7.26 Hz, 1H), 7.93 (d, ] = 7.40 Hz, 2H), 7.64-7.61 (m, 4H),
7.42-7.39 (m, 1H), 7.36 (d, ] = 8.31 Hz, 2H), 7.27-7.26 (m,
1H), 6.97 (t, ] = 6.88 Hz, 1H), 3.00-2.93 (m, 1H), 1.28 (s, 3H), 1.26 (s, 3H) ppm; 13C{1H} NMR
(101 MHz, CDCls): 6 193.9, 188.3, 146.3, 151.2, 140.9, 136.8, 132.5, 132.1, 131.6, 129.6, 129.0,
127.7,127.5,127.4,125.9, 123.4, 120.4, 115.9, 34.2, 23.9 ppm; HRMS (ESI) my/z: calcd. for
Ca4H20N2O,Br [M+H]*: 447.0708, found: 447.0697

1-(3-(benzo[d][1,3]dioxol-5-yl)imidazo[1,5-alpyridin-1-yl)-2-(3-nitrophenyl)ethane-1,2-
dione (5h)

S o Following GP2, the compound 5h was obtained as

\ N yellow solid (70 mg, 80%), m.p.= 188-190 °C; TH NMR
N0 NO2 (400 MHz, CDCl): 6 8.85 (s, 1H), 8.53 (d, ] = 8.71 Hz,

80 1H), 8.46 (d, ] = 7.99 Hz, 1H), 8.41 (t, ] = 6.94 Hz, 2H),

7.71(t,]=7.86 Hz, 1H), 7.46 (t, ] =7.74 Hz, 1H), 7.19 (d,
J=7.61Hz, 1H), 7.14 (s, 1H), 7.03 (t, ] = 6.55 Hz, 1H), 6.93 (d, ] = 7.97 Hz, 1H), 6.04 (s, 2H)
ppm; BC{TH} NMR (101 MHz, CDCls): 6 192.4, 187.0, 149.3, 148.5, 140.6, 137.1, 135.4,
135.1, 130.1, 128.3, 128.2, 127.1, 125.0, 123.5, 123.1, 121.9, 120.5, 116.3, 109.4, 109.0, 101.8
ppm; HRMS (ESI) m/z: caled. for C22H1aN3O6 [M+H]*: 416.0883, found: 416.0890
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1-(3-(benzo[d][1,3]dioxol-5-yl)imidazo[1,5-alpyridin-1-yI)-2-(4-
(methylsulfonyl)phenyl)ethane-1,2-dione (5i)

= 0 S Following GP2, the compound 5i was obtained as

\ NS = yellow solid (81 mg, 86%), m.p.= 180-182 °C; TH NMR

. & (400 MHz, CDCl3): 6 8.51 (d, ] = 8.98 Hz, 1H), 8.39 (td, |

O’\ =7.09,0.95 Hz, 1H), 8.24 (td, ] = 8.56, 1.77 Hz, 2H), 8.07-

© 8.05 (m, 2H), 7.46-7.42 (m, 1H), 7.18 (dd, | = 8.01, 1.72

Hz, 1H), 7.14 (d, ] = 1.66 Hz, 1H), 7.02 (dt, ] = 6.89, 1.09 Hz, 1H), 6.93 (d, ] = 8.04 Hz, 1H),
6.04 (s, 2H), 3.08 (s, 3H) ppm; 13C{1H} NMR (101 MHz, CDCl3): 6 193.3, 187.4, 149.3, 148.5,
144.8, 140.6, 137.7, 137.0, 130.9, 128.1, 127.9, 127.1, 123.5, 123.1, 121.9, 120.4, 116.3, 109.4,
109.0, 101.8, 44.5 ppm; HRMS (ESI) m/z: calcd. for C23H17N206S [M+H]*: 449.0807, found:
449.0796

1-(3-(3-fluorophenyl)imidazol[1,5-alpyridin-1-yl)-2-(3-nitrophenyl)ethane-1,2-dione (5j)

\ S o Following GP2, the compound 5j was obtained as yellow
N solid (72 mg, 78%), m.p.= 157-159 °C; TH NMR (400 MHz,
N9 NO, CDCls): 68.85 (t, ] =1.77 Hz, 1H), 8.56 (d, ] = 9.01 Hz, 1H),
8.48-8.41 (m, 3H), 7.71 (t, ] = 7.88 Hz, 1H), 7.52-7.50 (m, 2H),

F 7.49-7.47 (m, 1H), 7.45-7.42 (m, 1H), 7.22-7.18 (m, 1H), 7.07

(dt, ] = 6.88, 1.16 Hz, 1H) ppm; 13C{1H} NMR (101 MHz, CDCls): § 192.2, 187.1, 164.3,
161.8, 148.5,139.4 (d, | = 2.92 Hz), 137.2, 135.4, 135.0, 131.0 (d, ] = 8.43 Hz), 130.3 (d, | =
8.22 Hz), 130.1,128.4 (d, ] =4.73 Hz), 127.4,125.0, 124.4 (d, ] = 3.08 Hz), 123.3, 120.5, 117.3
(d, ] =21.17 Hz), 116.7, 116.1 (d, ] = 23.44 Hz) ppm; 1F NMR (377 MHz, CDCls): -110.77
to -110.83 (m) ppm; HRMS (ESI) m/z: calcd. for C21H13sN3O4F [M+H]*: 390.0890, found:
390.0892
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1-(3-(3-methoxyphenyl)imidazol1,5-alpyridin-1-yl)-2-(3-nitrophenyl)ethane-1,2-dione
(5k)

\ = o) Following GP2, the compound 5k was obtained as yellow

NT solid (71 mg, 79%), m.p.= 149-151 °C; TH NMR (400 MHz,
—N

O NO; CDCls): 6 8.86 (t, ] =1.68 Hz, 1H), 8.54 (d, ] = 8.97 Hz, 1H),

8.47-8.44 (m, 2H), 8.43-8.41 (m, 1H), 7.71 (t, | = 7.98 Hz, 1H),
7.49-7 41 (m, 2H), 7.28-7.26 (m, 1H), 7.23-7.22 (m, 1H), 7.05-
7.01 (m, 2H), 3.84 (s, 3H) ppm; 13C{IH} NMR (101 MHz, CDCls): 6 192.3, 187.1, 160.2,
148.5, 140.8, 137.2, 135.4, 135.1, 130.3, 130.1, 129.5, 128.3, 127.3, 125.0, 123.6, 120.9, 120.5,
116.4, 116.0, 114.6, 55.6 ppm; HRMS (ESI) m/z: calcd. for C22H1sN3Os [M+H]*: 402.1090,
found: 402.1070

1-(furan-2-yl)-2-(3-(4-isopropylphenyl)imidazol[1,5-alpyridin-1-yl)ethane-1,2-dione (51)

Following GP2, the compound 51 was obtained as yellow
solid (64 mg, 84%), m.p.= 148-150 °C; TH NMR (400 MHz,
CDCls): 6 8.44 (d, ] = 9.06 Hz, 1H), 8.40 (d, ] = 7.10 Hz, 1H),
7.69 (s, 1H), 7.65 (d, | = 8.08 Hz, 2H), 7.37-7.35 (m, 4H), 6.95
(t, ] = 6.80 Hz, 1H), 6.57-6.56 (m, 1H), 2.99-2.93 (m, 1H), 1.28
(s, 3H), 1.26 (s, 3H) ppm; 13C{IH} NMR (101 MHz, CDCls): 6 186.2, 182.1, 151.1, 150.5,
148.3, 140.8, 137.1, 128.9, 127.6, 127.3, 127.1, 126.0, 123.4, 122.0, 120.4, 115.9, 112.7, 34.2,
23.9 ppm HRMS (ESI) myz: calcd. for C22H19N203 [M+H]*: 359.1396, found: 359.1384

1-(3-phenylimidazol[1,5-alpyridin-1-y)propane-1,2-dione (5m)

\ = O Following GP3, the compound 5m was obtained as yellow semi-

N _\N solid (54 mg, 79%); TH NMR (400 MHz, CDCl3): 6 8.45-8.39 (m, 2H),
7.79-7.77 (m, 2H), 7.59-7.52 (m, 3H), 7.39-7.34 (m, 1H), 6.96 (dt, | =

6.88, 1.20 Hz, 1H), 2.62 (s, 3H) ppm; 13C{1TH} NMR (101 MHz,

CDCls): 6 202.5, 187.7, 140.5, 137.2, 130.1, 129.3, 128.9, 128.7, 127.5, 126.3, 123.2, 120.5,

o)
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116.0, 27.3 ppm; HRMS (ESI) m/z: calcd. for CisH1sN202 [M+H]*: 265.0977, found:

265.0972

1-(3-(benzo[d][1,3]dioxol-5-yl)imidazo[1,5-alpyridin-1-y)propane-1,2-dione (5n)

~ o0
\N\
= [
0
0

Following GP3, the compound 5n was obtained as yellow semi-
solid (54 mg, 83%); TH NMR (400 MHz, CDCl5): 6 8.40 (d, ] = 8.94
Hz, 1H), 8.35 (d, ] = 7.05 Hz, 1H), 7.36-7.32 (m, 1H), 7.25-7.22 (m,
1H),7.21 (d, ] = 1.67 Hz, 1H), 6.97-6.93 (m, 2H), 6.02 (s, 2H), 2.59
(s, 3H) ppm; 1BC{1H} NMR (101 MHz, CDCls): 6 202.5, 187.6,

149.2, 148.5, 140.2, 137.1, 127.4, 126.0, 123.3, 123.1, 122.2, 120.5, 115.9, 109.4, 109.0, 101.8,
27.3 ppm; HRMS (ESI) m/z: calcd. for C17H13N204 [M+H]*: 309.0875, found: 309.0858

1-(3-(4-isopropylphenyl)imidazo[1,5-alpyridin-1-yl)propane-1,2-dione (50)

(AL
NN
\§=N A

Following GP3, the compound 50 was obtained as yellow semi-
solid (53 mg, 82%); TH NMR (400 MHz, CDCls): 6 8.41-8.38 (m,
2H), 7.68 (d, ] = 8.27 Hz, 2H), 7.40 (d, ] = 7.99 Hz, 2H), 7.36-7.31
(m, 1H), 6.95-6.91 (m, 1H), 3.03-2.96 (m, 1H), 2.60 (s, 3H), 1.31 (s,
3H), 1.29 (s, 3H) ppm; 13C{TH} NMR (101 MHz, CDCl5): 6 202.6,

187.8,151.2,140.7,137.1,128.9, 127.4, 126.2, 126.1, 123.4, 120.4, 115.8, 34.2, 27.3, 23.9 ppm;
HRMS (ESI) m/z: calcd. for C1oH19N>O, [M+H]*: 307.1447 found: 307.1443

1-(3-(4-fluorophenyl)imidazo[1,5-alpyridin-1-yl)propane-1,2-dione (5p)

Following GP3, the compound 5p was obtained as yellow solid
(54 mg, 81%), m.p.= 114-116 °C; TH NMR (400 MHz, CDCl3): 6
8.44 (dd, ] = 9.13, 0.85 Hz, 1H), 8.35 (td, ] = 7.09, 1.05 Hz, 1H),
7.82-7.77 (m, 2H), 7.41-7.37 (m, 1H), 7.30-7.28 (m, 2H), 7.02-6.99
(m, 1H), 2.63 (s, 3H) ppm; 13C{1H} NMR (101 MHz, CDCl3): 6

202.4,187.6,164.9,162.4,139.4, 137.1,131.0 (d, ] = 8.66 Hz), 127.5, 126.2,124.8 (d, ] = 3.50
Hz), 123.0, 120.5, 116.6, 116.4, 116.1, 27.5 ppm; 1°F NMR (377 MHz, CDCls): -109.53 to -
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109.60 (m) ppm; HRMS (ESI) m/z: calcd. for CisH12N20O2F [M+H]*: 283.0883, found:
283.0887

1-(3-(4-chlorophenyl)imidazo[1,5-alpyridin-1-yl)propane-1,2-dione (5q)

Following GP3, the compound 5q was obtained as yellow solid
(52 mg, 80%), m.p.= 108-110 °C; TH NMR (400 MHz, CDCl3): 6
8.43 (td, ] = 9.05, 0.86 Hz, 1H), 8.36-8.34 (m, 1H), 7.75-7.71 (m,
2H), 7.56-7.52 (m, 2H), 7.39-7.35 (m, 1H), 7.00-6.96 (m, 1H), 2.60
(s, 3H) ppm; BC{1H} NMR (101 MHz, CDCls): 6 202.3, 187.6,
139.3, 137.2, 136.2, 130.1, 129.6, 127.5, 127.1, 126.4, 123.0, 120.6, 116.3, 27.2 ppm; HRMS
(ESI) my/z: calcd. for C16H12N202C1 [M+H]*: 299.0587, found: 299.0585

Cl

1-(imidazol1,5-alpyridin-1-y)propane-1,2-dione (5r)

| 0 Following GP3, the compound 5r was obtained as yellow semi-solid

\ (68 mg, 85%); TH NMR (400 MHz, CDCls): 6 9.55 (dd, ] = 7.03, 0.84 Hz,

© 1H),7.76 (d, ] = 8.86 Hz, 2H), 7.35-7.31 (m, 1H), 7.13 (t, ] = 6.94 Hz, 1H),

2.60 (s, 3H) ppm; 13C{1H} NMR (101 MHz, CDCls): 6 200.6, 181.1, 135.8,131.7, 126.7, 126 .4,

126.3, 118.4, 117.5, 27.1 ppm; HRMS (ESI) m/z: calcd. for C1oHoN20O2 [M+H]*: 189.0664,
found: 189.0665

(2)-2-(hydroxyimino)-1-phenyl-2-(3-phenylimidazol[1,5-a]pyridin-1-yl)ethan-1-one (6a)

Following GP4, the compound 6a was obtained as yellow colored
solid (42 mg, 81%); TH NMR (400 MHz, DMSO-dg): 6 11.40 (s, 1H),
8.62 (d, ] =7.01 Hz, 1H), 8.35 (d, ] = 6.26 Hz, 1H), 7.75 (d, | = 6.40
Hz, 2H), 7.58-7.51 (m, 6H), 7.39-7.37 (m, 3H), 7.12 (t, ] = 6.63 Hz,
1H) ppm; BC{IH} NMR (101 MHz, DMSO-de): 6 155.7, 139.1, 135.0, 132.7, 129.6, 129.3,
129.0,128.7,128.5,128.4,128.3 (d, ] =2.73 Hz), 125.8,124.3,118.7,116.1 ppm; HRMS (ESI)
my/z: calcd. for Co1H1sN3O2 [M+H]*: 342.1243, found: 342.1252
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(Z)-2-(3-(benzoldI[1,3]dioxol-5-yimidazo[1,5-alpyridin-1-yl)-2-(hydroxyimino)-1-
phenylethan-1-one (6b)

Following GP4, the compound 6b was obtained as yellow solid
(40 mg, 77%); TH NMR (400 MHz, CDCl; and DMSO-de): 6
11.03 (d, ] = 8.99 Hz, 1H), 8.33 (t, ] = 6.18 Hz, 2H), 7.66-7.63 (m,
1H), 7.57-7.55 (m, 2H), 7.27-7.24 (m, 3H), 7.14-7.11 (m, 1H), 7.08-
7.07 (m, 1H), 6.92-6.86 (m, 2H), 5.99-5.97 (m, 2H) ppm; 13C{1H}
NMR (101 MHz, CDCl; and DMSO-de): 6 155.5, 147.9, 147.3, 138.5, 134.5, 132.1, 128.6,
128.3, 127.8, 127.5, 127.0, 126.1, 125.3, 122.4, 121.9, 121.4, 118.8, 114.7, 108.2, 107.8, 100.7
ppm; HRMS (ESI) my/z: calcd. for C22H1sN3O4 [M+H]*: 386.3790, found: 386.3792
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4. Copies of NMR, HRMS, GC-MS, MS-MS Spectra
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DEPT-135 (101 MHz, CDCl;) of 3a
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HRMS of 3a

Elemental Composition Report

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used:
C:0-18 H:0-100 N:0-3 S:0-1 Na:0-1

60

641.2501661.5397

ppm

Page 1

23-Apr-2024
12:22:54

1: TOF MS ES+
2.52e+007

773.5446_799.6813 855.7438

SM-334 QMI DIVISION, GSIR-IIM JAMMU
Xevo G2-XS QTOF YFC2015
230424 06 5 (0.121)
100 207.0942
%
208.0940
223.0853
. 125 9p55 2026292 3321184 401.1754 5362116558 1942
SN 8 L1 NN DY PSRN e A LS SO A oL L e L S N LT
100 150 200 250 300 350 400 450 500
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm
332.1184 332.1167  -1.3 -3.9 10.5 1145.4 n/a
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
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:0-14 H:0-100 N:0-2
SM-334 QMI DIVISION, CSIR-IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:22:54
230424_06 7 (0.155) 1: TOF MS ES+
2.44e+007
1004 207.0923
«%_
| 208.0930
o 1259049 205828 P s3p4173 gg14730 500.1956 5561913 6412482 5911858 7735451 77 7093 07410,
T R e e e T T T T T e T T e T R e T
100 150 200 250 300 350 400 450 500 550 650 0 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
207.0923  207.0922 0.1 0.5 10.5 1517.9 n/a n/a cl4 H11 N2
1H NMR (400 MHz, CDCl;) of 3b
NTHRBARIEEERBEESS £ HazmfTl
®
N
_ N
N K/
S
8
(0]
T 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
B BEEEE B CIEE
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HRMS of 3b

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
13 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 0:0-2
SM-520 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 14:31:09
070524_365(0.121) 1: TOF MS ES+
1.76e+007
100 251.0812
Y-
o1 1259848 177563 3041253 476 1075499195 6361648 02419194 1733 /0724957602028 B342243
350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PFM DBE i-FIT Norm Conf (%) Formula
251.0812 251.0821 -0.9 -3.6 11.5 1201.2 n/a n/a C15 HI1I1 N2 o2
1H NMR (400 MHz, CDCls3) of 3¢
) AD WD S N O « B Tp Ty e Ie o I w s w I S OOy YOy OY GO U S
I NN NN ™Y O O W W ww s sf o= == A0 AD
VS V- S O S O O
®
NTN
_ N
N K/
S
F
I} Jl A
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{tH} NMR (101 MHz, CDCl;) of 3c
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T

YF NMR (377 MHz, CDCl;) of 3¢
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HRMS of 3¢
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
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:0-14 H:0-100 N:0-2 F:0-1
SM-378 QMI DIVISION, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:33:19
230424_10 4 (0.104) 1: TOF MS ES+
9.41e+006
100 225.0827
%
226.0841
. 1259854 1870113 227.0871 350.1091 437.1562 4674108 8008211 5o 5o 656.5629 712.6492 1, 7,7, 822.7538 o
LR EL L E s A LR e AR Raan L o e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 300
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
225.0827  225.0828 -0.1 -0.4 10.5 1384.3 n/a n/a cl4 HIO N2 F

S29



1H NMR (400 MHz, CDCl;) of 3d
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DEPT-135 (400 MHz, CDCl;) of 3d
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HRMS of 3d

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

29 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-18 H:0-100 N:0-4 S:0-1 F:0-1

SM-379 QMI DIVISION, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 13:00:06
230424_20 4 (0.104) 1: TOF MS ES+
3.02¢+006

100 225.0810

%
226.0839
167.0113
125.9851 301.13983281273  y3q375 (4674098 G005186 ¢y og 1 B5E5E31 7126442 oo .73

O et o et ottt o s o g i 20 B

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

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calec. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula

328.1273 328.1284 -1.1 -3.4 10.5 1134.8 n/a n/a Cl8 H19 N3 S F

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

C:0-14 H:0-100 N:0-2 F:01

SM-379 QMI DIVISION, CSIR-IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 13:00:06
230424_207 (0.155) 1: TOF MS ES+
2.28e+007
100 225.0825
%
226.0832
241.0747
0 125.9849°05-6288 3501075 437.1857 536.1641 6101819 6842010 7582211 832.23978537229
N e B e o R A AR e s s e e
100 150 200 250 300 350 400 450 500 550 600 850 700 750 800 850 900
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
225.0825 225.0828 -0.3 -1.3 10.5 1403.5 n/a n/a Cl4 H10 N2 F
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MR (400 MHz, CDCls) of 3e
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DEPT-135 (400 MHz, CDCl;) of 3e
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HRMS of 3e

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

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

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

SM-392 QMI DIVISION, CSIR-IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:52:14
230424_17 4 (0.104) 1: TOF MS ES+
1.38e+006
100 252.0753
O/U
125.9852 167.0113 2520784 656.5833
139629 | (. 301.1386355.1207 431.1(505 467.4070 505.4739.628.5515 > 712.6456 827'7104855'739?1#:
e et e e e e e e b e e

100 150 200 250 300 350 400 450 500 550 600 630 700 750 800 850

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
355.1207 355.1229 -2.2 -6.2 11.5 1056.2 n/a n/a Cl8 H19 N4 02 S
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Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

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

C:0-14 H:0-100 N:0-3 0:0-2

SM-392 QMI DIVISION, CSIR-IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:52:14
230424_17 6 (0.138) 1: TOF MS ES+
2.66e+007
100 252.0770
%
253.0780

216.0806 4311596 477.2055
119.0595 L] 2590517 355.1204 | P 2254090833908 6615362 _731.2195785.2769 807.2581861.3205

R B L e RaRaRa <t BB il L S ML 2o S A
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
252.0770 252.0773 -0.3 -1.2 11.5 1342.3 n/a n/a cl4 H10 N3 02
1H NMR (400 MHz, CDCl;) of 3f
— O s JRCE RN ST e — <F o O Cl o SO =DM OO S
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BC{tH} NMR (101 MHz, CDCl;) of 3f
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HRMS of 3f

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-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:0-21 H:0-100 N:0-3 S:0-1

SM-396 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 15:16:22
070524_53 5 (0.121) 1: TOF MS ES+
6.97¢+006
100 249.1368
%
250.1400
265.1317
. 125.9848 175 5905 57 3591807 3982306 455 0595 610.1842 6842043 7602116 834.2253 i
TR R R T e e e e e e R T R e e e e
0 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PFM DBE i-FIT Norm Conf (%) Formula
352.1827  352.1847 -2.0 -5.7 10.5 891.0 n/a n/a C21 H26 N3 S
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
6 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:

C:0-17 H:0-100 N:0-2

SM-396 QMI DIVISION, CSIR-1IIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 15:16:22
070524_53 5 (0.121) 1: TOF MS ES+
6.97e+008

100 249.1368

%
250.1400
265.1317
. 125.9845 4765025 % 352.1827  398-2306 455 og95 6101842 684.2043 _ 760.2116 _ 834.2253 i
1 B XA

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

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
249.1368 249,1392 -2.4 -9.86 10.5 1207.6 n/a n/a Cl17 H17 N2
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1H NMR (400 MHz CDCls) of 3g
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DEPT-135 (400 MHz, CDCl;) of 3g
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HRMS of 3g
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
20 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-19 H:0-100 N:0-3 0:0-1 S:0-1
SM-477 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 152404
070524_56 5 (0.121) 1: TOF MS ES+
1.43e+007
100 2371013
%
238.1040
239 1077
. 135.0426 440 5740 3401464 367 1293 461.1955  536.1658 596.2337 8842048 7602137 8342318532039
B Y N N L L L Ly L Ay L Ry LA A LAl At LA A R LA LA A LAY Al LAY RAAAY B RN A Ay AR
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
340.1464 340.1484 -2.0 -5.9 10.5 976.8 n/a n/a Cl% H22 N3 ©¢ 3
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Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT =3

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

C:0-15 H:0-100 N:0-2 ©O:01

SM-477 QMI DIVISION, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:12:30
230424_02 9 (0.208) Cm (9) 1: TOF MS ES+
3.406+006
100 237.1024
%
238.1019
. 125.9801 182.9802 279.1005.301.1338 439.3315557-3619 6004988 5o 5051 654 3905 7580760 832.3419853. 7303
o ppenoep oo gl s o g oo g s e g epit” 7]/ 2Z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Maszs Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
237.1024  237.1028 -0.4 -1.7 10.5 46.3 n/a n/a C15 HI3 N2 O
1H NMR (400 MHz, CDCl;) of 3h
E o 5%t e e & ‘:.a‘iu'ﬁ-}l’-?
Ll e [N\
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NTN N
N O
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T T T T T T T T T T T T
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HRMS of 3h

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

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

C:0-14 H:0-100 N:0-2 Br:0-2

SM-381 QMI DIVISION, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:43:52
230424_145(0.121) 1: TOF MS ES+
2.93e+007

100 364.9144

362.9135 366.9093

2056293 279.8782 341.3034 2679109 467.9552 566.9697
125.985567 ) ) | . _489.9386 i 658.0167 773.5449 851.851 3871.83?5

O e e e I T e T T e e e e e e e T e e e T T e e e U2

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

Mass Calc. Mass mDa PFM DBE i-FIT Norm Conf (%) Formula
362.9135 362.9132 0.3 0.8 10.5 1191.1 n/a n/a Cl4 HY N2 Br2

1H NMR (400 MHz, CDCls) of 3i
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BC{tH} NMR (101 MHz, CDCl;) of 3i
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HRMS of 3i

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
23 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-17 H:0-100 N:04 Na:0-1 S:0-1
SM-402 QMI DIVISION, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:17:47
230424_04 5 (0.121) 1: TOF MS ES+
3.66e+007
100 208.0908
o 209.0889
210.0916 333.1133
ol 10409284080 [ = 3943449 J26.1480478.2582 5382017 6432399663 4532 7211827773 5458500
T b T T T T T R e T e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
333.1133  333.1150 -1.7  -5.1 10.5 1204.8 n/a n/a Cl7 H18 N4 Na S
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
7 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-13 H:0-100 N:0-3
SM-402 QMI DIVISION, CSIR-IlIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:17:47
230424_04 7 (0.155) 1: TOF MS ES+
4.08e+007
100— 208.0875
] 209.0885
210.0896 333.1103
oL 1040484 0% OB 3943415 4251441 g 1964 6432341 7oaq7ar TINT BSTO
TP T e T TP e PP P PP e e P P P
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Minimum: -1.5
Mazimum: 2.0 50.0 50.0
Mass Calc. Mass mDa EEM DBE i-FIT Norm Conf(%) Formula
208.0875 208.0875 0.0 0.0 10.5 1321.5 n/a n/a cl13 H10 N3
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IH NMR (400 MHz, CDCls) of 3]
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13C{1H} NMR (101 MHz, CDCl3) of 3j
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DEPT-135 (400 MHz, CDCl;) of 3j
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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:0-17 H:0-100 N:0-4 0:0-1 Na:0-1

SM-484 QMI DIVISION, CSIR-1IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:36:36
230424_12 4 (0.104) 1: TOF MS ES+
8.96e+006

100 208.0863

%
205.0885
; 125.9851 2501634 3171380 apaqees 93768 5183443 oy g GSGSE1S 7126435 oonony 353.73511/2
PP PP T e T [P T PP BT T [ P PP e o P e e e e

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

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
317.1360 317.1378 -1.8 -5.7 10.5 1133.8 n/a n/a Cl7 H18 N4 O Na
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Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-13 H:0-100 N:0-3

SM-484 QMI DIVISION, CSIR-1IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:38:36
230424_127 (0.155) 1: TOF MS ES+
47564007
100 208.0881
%
209.0872
317.1339
ol 1040ss21560s8 | BOIET6 1\ g5 163405 1448 515,340 611.2817 8512229 7505078 g27.3038 .
v, v A U S R, L AL 2SS (o111 S

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mazs Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
208.0881 208.0875 0.6 2.9 10.5 1545.5 n/a n/a Cl3 H10 N3

1H NMR (400 MHz, CDCl;

0

o -

) of 3k

o
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13C{1H} NMR (101 MHz, CDC]3) of 3k
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DEPT-135 (400 MHz, CDCls) of 3k
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HRMS of 3k

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

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

C:0-18 H:0-100 N:0-3 ©:0-1 Br:0-2

SM-496 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 15:34:36
070524_60 5 (0.121) 1: TOF MS ES+
1.84e+006
100 451.9789
% 449.9807 453.9770
452.9820
450.9839 454.9800
o 441139 4432672 4451204 4471004 449.9259) 490 458.2517 992584 455 3741 464.2192 466.2189 o
B S R  E aaw=E e TL
440.0 442.0 444.0 446.0 448.0 450.0 452.0 454.0 456.0 458.0 460.0 462.0 464.0 466.0
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
449.9807  449.9817 -1.0 -2.2 10.5 924.5 n/a n/a C18 H18 N3 O Br2
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
12 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-14 H:0-100 N:0-2 Br:0-2
SM-496 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 15:34:36
070524_60 4 (0.104) 1: TOF MS ES+
5.52e+005
100 364.9103
%
125.9847  167.0110 451.9792
123.0777 301.1400 449.9815._| 453.9774
0 ) ‘ | | | j{( 610.1855  684.2053 7602111  834.2208  908.2879
AR L s R e AL L AiAaa e
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
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
362.9124 362.9132 -0.8 -2.2 10.5 805.1 n/a n/a Cl4 H9Y9 N2 Br2
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1H NMR (400 MHz, CDCls) of 31
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DEPT-135 (400 MHz, CDCl;) of 31
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HRMS of 31

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

C:0-19 H:0-100 N:0-3 0Q:0-3

SM-497 QMI DIVISION, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:30:44
230424_09 4 (0.104) 1: TOF MS ES+
6.35e+006
100 251.0805
%
252.0835
167.0115 253.0862
. 125.9851 1 338.1490360.1308 4293773 4aq 1555 6285500 g4 454 6972762 8227572 848.7731
T T T P A R P T T P P [ T P T [ e e e P e T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm conf (%) Formula
338.1450 338.13505 -1.5 -4.4 11.3 1206.1 n/a n/a Cl9 HZ0 N3 Q3
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Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

13 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 0:0-2

SM-497 QMI DIVISION, CSIR-IlIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:30:44
230424_09 7 (0.155) 1: TOF MS ES+
3.52e+007
100 251.0824
%
252.0818
. 1695745 200840 |283.1044338.1462360.1282 4goqss  COC2I01 6634498 gororos 7372109 g5 0 ,
T T R A R e T e e e P e e e T R T T e e e MU
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
Mass Calc. Mass mDa PEM DBE i-FIT Norm  Conf (%) Formula
251.0824 251.0821 0.3 1.2 11.5 1366.5 n/a n/a C15 H11 N2 02
TH NMR (400 MHz, CDClg) of 3m
?{i??uanLZ:—T—A nnaZSQ\’GQo‘J‘O”‘”:F LR R c_ cm_'u"ﬂ_"ﬁf'.‘n W?i«"é'ﬂ#:‘?«_
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13C{1H} NMR (101 MHz, CDCl;) of 3m
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DEPT-135 (400 MHz, CDCl3) of 3m
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HRMS of 3m

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
26 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-19 H:0-100 N:0-3 0:0-3
SM-498 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 15:39:45
070524_62 5 (0.121) 1: TOF MS ES+
1.96e+007
100 237.1033
%
238.1040
0 125.9849 442 5857 239.1070 324'ﬂ693 402.2589 501.3286 580.2565 510.1853 669.3170 760.2047  834.2234 iz
I T T T T T T e T e e e T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
324.1693 324.1712 -1.9 -5.9 10.5 1034.0 n/a n/a C19 H22 N3 02
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
26 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-19 H:0-100 N:0-3 0:0-3
SM-438 QMI DIVISION, CSIR-IIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 15:39:45
070524_62 5 (0.121) 1: TOF MS ES+
1.96e+007
100 237.1033
O/U
238.1040
. 125.9849 450 5857 239.1070 324 1693 402.2589 501.3285 580.2565 810-1853 6693170 0 s0u0 2oy g5aa o
T T T T T T T e T e T e e e T T T e T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
324.1693 324,171z -1.9 -5.9 10.5 1034.0 n/a n/a Cl9 H22 N3 02
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1H NMR (400 MHz, CDC13) of 3n
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DEPT-135 (400 MHz, CDCl;) of 3n
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HRMS of 3n
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

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

C:0-18 H:0-100 N:0-3 0O:0-2 S:0-1 Na:0-1

SM-384 QMI DIVISICN, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 13:02:49
230424_214 (0.104) 1: TOF MS ES+
6.28e+006
100 207.0909
%o
2422827
364.1080
. 125.9853 E43-2350 4011749 467.4109 oo izes gogssgg  705.2307 794730 nn seie 853.728(3
L L o L L L e s L e e R S R LA S s S L EE S R e haans s 14
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calec. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
364.1080 364.1096 -1.6 -4.4 10.5 1124.1 n/a n/a Cl8 H1Y9 N3 02 S Na
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Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

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

C:0-14 H:0-100 N:0-2 Br:0-2

Su-384 QMI DIVISION, CSIR-IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 13:02:49
230424217 (0.155) 1: TOF MS ES#
3.41e+007

10 2070822

2422811
%
243.2837 364.1046
(L0480 145,040 ‘ | 401.1706 4751325530 4036 590.1777610.1787 752227 773 5396301 5721 8988758
e L 2 St

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

Minimum: -1.5

Maximums: 2.0 50.0 50.0

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

207.0922 207.0922 0.0 0.0 10.5 1352.3 n/a n/a c14 H11 N2

1H NMR (400 MHz, CDCI;) of 30
7R795FR22REERYLES B 2894y
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BC{tH} NMR (101 MHz, CDCl;) of 30
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HRMS of 30

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-19 H:0-100 N:0-3

SM-430 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 15:21:30
070524_555 (0.121) 1: TOF MS ES+
1.04e+007
100 207.0898
%
208.0928
200.1280 382.3050
0 116.1056 250- | 921786 5459065 | 383.3080 479.3944 5361662 6101852 573.4808 760.2049 8342388
R e e e T e T T T T T T e e T T e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT orm Conf (%) Formula
292.1786 292.1814 -2.8  -9.6 10.5 916.5 n/a n/a C19 H22 N3
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
6 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-14 H:0-100 N:0-2
SM-430 QMI DIVISION, CSIR-IlIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 13:54:45
070524_26 6 (0.138) 1: TOF MS ES+
1.99e+007
100 207.0908
%
208.0923 382.3046
276.1780 383.3073
o 1161050 200.125¢ | 2461675 575 7 L 479.3941 536.1543 _ B05.3370 _ 673.4800695.4613 100-2006  834.2321 -
T e e e e T e T R e T R e e 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 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT orm Conf (%) Formula
207.0908 207.0922 -1.4 -6.8 10.5 1342.7 n/a n/a Cc14 HI1 N2

S59



1H NMR (400 MHz, CDCls) of 3p
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DEPT-135 (400 MHz, CDCl;) of 3p
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HRMS of 3p
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
7 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-25 H:0-100 N:0-3
SM-341 QMI DIVISION, CSIR-IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:20:20
230424_05 5 (0.121) 1: TOF MS ES+
1.47e+007
100 207.0908
%
208.0936 368.2110
184.6065 :
223.0852
N 3132725 | 3692144 4412984 570.2857 663.4541685.4363 (074014 i
T A e e e e e T e T e e T S T T e T
100 150 200 250 300 350 400 450 500 550 500 650 700 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
368.2110 368.2127 -1.7 -4.6 14.5 1152.7 n/a n/a C25 H2Z& N3
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisoctopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-14 H:0-100 N:0-2
SM-341 QMI DIVISION, CSIR-IlIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:20:20
230424 _056 (0.138) 1: TOF MS ES+
2.27e+007
100 207.0925
%
208.0933
1845064 368.2106
E 223.0850 353.2644
0L 104.0482 3692138 9412959 5702648 663.4533.685.4356 _757.3097 1973397 853.7289
T R e e e e e e T e e e e e e e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
207.0925 207.0922 0.3 1.4 10.5 1532.3 n/a n/a cl4 HI1 N2

1H NMR (400 MHz, CDCl;) of 3q
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BC{*H} NMR (101 MHz, CDCl;) of 3q
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DEPT-135 (400 MHz, CDCl;) of 3q
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YF NMR (377 MHz, CDCl;) of 3q
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HRMS of 3q
Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

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

C:0-25 H:0-100 N:0-4 F:0-1

SM-389 QMI DIVISION, CSIR-IlIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:564:49
230424 _18 4 (0.104) 1: TOF MS ES+
6.01e+006

100 2250811

%-
3862014

387 2044

. 1259851 1936015 |227-0871  301.1398 439.377055175037 600.5191 623,5518656'5819 7713997 9207393 o
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm conf (%) Formula
386.2014 386.2033 -1.6 -4.9 14.5 1005.5 n/a n/a C25 H25 N3 F
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Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

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:0-14 H:0-100 N:0-2 F:0-1

SM-389 QMI DIVISION, CSIR-lIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:84:49
230424_18 7 (0.155) 1: TOF MS ES+
3.196+007
10 225.0838
%
226.0825 386.1992
227.0852 368.4208 ye7.2021
104.0483 162.1251 ' ' 4432847 513 0888 606.2425 6534498 771.3930793.3767 533 31545792325
B s L N S SO SR . Mol -Shc o L NS el LA -1

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

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
225.0838 225.0828 1.0 4.4 10.5 1350.8 n/a n/a Cl4 HIO0O N2 F

1H NMR (400 MHz DCls) of 3r
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BC{*H} NMR (101 MHz, CDCl;) of 3r
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YF NMR (377 MHz, CDCls) of 3r
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HRMS of 3r
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
12 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-25 H:0-100 N:0-3 F:0-1
SM-390 QMI DIVISION, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:41:11
230424_135(0.121) 1: TOF MS ES+
2.52e+007
100 225.0844
% 386.2015
226.0840
o7 0869 387.2045
. 125.9852 1621262 : 313.2719 443.2687 5yg 4000 g0B.2463 5335089 771.3983 793.3829 e
T e e R T T e e e e e e e e e e e e T R e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mas: Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
386.2015  386.2033 -1.8  -4.7 14.5 1088.1 n/a n/a C25 H25 N3 F
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Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

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:0-14 H:0-100 N:0-2 F:0-1

SM-390 QMI DIVISION, CSIR-IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:41:1
230424 137 (0.155) 1: TOF MS ES+
2.33e+007
100 225.0824
0
% 386.1999
226.0830
227 0859 028
. 125.9846 162.1255 364.2657 4432649 o anen  popoadg 924090 oi aoiooqn a7os  833.3191 .
R WD IR SRNMSRRSMBEVEMUMURNS: WS S OHSAP NSRS L5 SRR UL S AL e Nk oLl S

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PFM DBE i-FIT Norm Conf (%) Formula
225.0824 225.0828 -0.4 -1.8 10.5 1408.5 n/a n/a cl4 HIO N2 F

1H NMR (400 MHz CDCls) of 35
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BC{tH} NMR (101 MHz, CDCl;) of 3s
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HRMS of 3s

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

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

C:0-24 H:0-100 N:04 0:0-2

SM-376 QMI DIVISION, CSIR-IIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:15:12
230424_03 5 (0.121) 1: TOF MS ES+
3.19e+007
100 207.0956
% 208.0932 4072435
408.2460
0 104.0451 145 9g1 209.0957 329.1724 [ 514.1833 603.3659 5335087 773.5482 8134827 8354647
Al e e o e A B R EaEa L e L L B e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
407.2435  407.2447 -1.2  -2.9 11.5 1078.5 n/a n/a C24 H31 N4 02
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

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

C:0-14 H:0-100 N:0-2

SM-376 QMI DIVISION, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 12:15:12
230424_03 7 (0.155) 1: TOF MS ES+
3.62e+007
100 207.0929
G/U
208.0521 407.2418
5090946 408.2440
o L4048 1450852 : 329.1711 ‘ 514.1813 6033618 555043 TTSSNE si347938354617
TR T T T o T T T T T e T T e R e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mas=s mDa PPM DBE i-FIT Norm Conf (%) Formula
207.0929 207.0922 0.7 3.4 10.5 1510.8 n/a n/a Ccl4 HI1 N2
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1H NMR (400 MHZ CDCls) of 3t
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DEPT-135 (400 MHz, CDCl;) of 3t
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HRMS of 3t

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

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

C:0-14 H:0-100 N:0-3

SM-486 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 14:05:00
070524_30 5 (0.121) 1: TOF MS ES+
2.00e+007
100 207.0922
%

208.0926

223.0841
0 125.9843 Vi 3011389 45147520 512.5040.536.1653 6101851 686.1833 _ 760.2066 §34.2269.855.2323

e e e L A e e s e

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

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
207.0922 207.0922 0.0 0.0 10.5 1350.9 n/a n/a Cl4 H11 N2
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1H NMR (400 MHz, CDCls) of 3u
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BC{tH} NMR (101 MHz, CDCl;) of 3u
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DEPT-135 (400 MHz, CDCl;) of 3u
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HRMS of 3u
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:0-17 H:0-100 N:0-4 Na:0-1 S:0-2

SM-524 QMI DIVISION, CSIR-IIM JAMMU 02-May-2024
Xevo G2-XS QTOF YFC2015 13:29:15
020524_32 6 (0.138) 1: TOF MS ES+
2.24e+007
100 246.1034
%
161.0687 47 1062 371.1312
! 376.1564436.1734
145.0737 248.1003 501.1844
Lol L I . . " . 610.1832 719.2770 806.3006 908.3644 979.3867
Ot e e e T T b e T T T T T T T T T T T T T T T T M2
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
371.1312 371.1340 -2.8 -7.5 7.5 1133.0 n/a n/a Cl7 H24 N4 Na S2
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Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

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:0-13 H:0-100 N:0-3 S:0-1

SM-524 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 14:33:46
070524_37 5 (0.121) Cm (5) 1: TOF MS ES+
3.12e+006

100 246.1082

%

6052 1gigeeq 21073
109.8686 (1 | 3014388 3383356 4792007 5381642 B10.1849  gonongs 7500162 834.2346.855.840

0 .‘..‘.".‘m‘|".‘|.‘..‘.H.H.“‘|H.wH.“mWm‘HH|H.‘|H.“.H.‘m.v..‘|.m‘”‘.‘m‘|‘..‘|.‘..‘.H.“.H‘HH|H.“.HWH.“.HWH“m‘.u.‘..‘.w.
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf (%) Formula
246.1082 246.1065 1.7 6.9 7.5 27.1 n/a n/a Cl3 Hle N3 S

1H NMR (400 MHz, CDCls) of 3
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BC{tH} NMR (101 MHz, CDCl;) of 3v
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DEPT-135 (101 MHz, CDCls) of 3v
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HRMS of 3v

NK_334 20-Mar-2024
15:48:50
XEVO-G2XSATOF#NotSet
211(0:242) 1 TOF M
208.1078
101078
178.1047
2111110
EH[‘EEZ 2121800 45:-.‘155#25 2720
B T e M7 asiunanssuasss hosss nena B s B xman s L LA T T T miz
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
NK_334 20-Mar-2024
15:48:50
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211(0.242) 1: TOF MS ES
212.1500 25
208 1088
278.1430
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3280058 334 1323
a8
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ate.17e1
. asioog 378.0709
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SM-376

MS/MS Spectra of 3s

QMI DIVISION, CSIR-IIIM JAMMU 13-May-2024

Xevo G2-XS QTOF YFC2015 12:39:52

1230524_08 6 (0.138) 1. TOF MS ES+

? a0 7

1009 207.0951] *05e
4072416

104.0478 157 D944 -813.4802 g3 4532
T e T macad Ml P Mz
100 150 200 0

SM-376 MSMS 10V

130524_156 (0.118)
100

200 | 850 | 900

QMI DIVISION, CSIR-IIIM JAMMU 13-May-2024
Xevo G2-XS QTOF YFC2015 15:00:27
TOF MSMS 407 23ES+
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|z09.1272 1 08 zq_el/ !
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GC-MS for Standard HCHO

mtensity TIC
1000000 (1,000,000 ‘
500000 |
] i_
i [
L
100000 ‘ B,I
L L o e e L B e e e B L s o e B LA e e e s s
01 10 20 30 40 50
min
Peak Report TIC
Peals? R Time| Area]  Area%Pimilarity] Base mz[Name
1 1.560 289295 100.00 0 29.00| Formaldehyde
280205  100.00
Library
<= Target ==
Line#:1 R Time:1.570{Scars:315) MassPeaks:3
RawMode:Averaged 1.560-1.590(313-319) BasePeak:29.00(65222)
BGModeNone Group 1-Event 1 Q3 Scan
100_ 5]
804
- 28
60
20; |
| L L L L B ML B N L L B F L L |
10 20 30 40 50 60 70

Hit#1 Entry:12 LibraryNIST17M1 lib
SI:20 Fornmla:CH20 CAS:50-00-0 MolWeight:30 RetIndex:0
CompName:Formaldehyde $$ Methanal $% BFV $$ Fannoform $$ Formaldehyde, gas $$ Formalin $$ Formalith $$ Formic aldehyde $$ Formol $$ Fyde $$

100
80+ e
60: 13:{/
40+ \
7 12 15
LU L L L FL L B L L B L B L L IR L B
10 20 30 40 50 60 70

Hit#:2 Entry:10 LibraryNIST17R lib
SI:00 Fornmia:CH2O CAS:50-00-0 MolWeight:30 RetIndex:0
CompName: Formaldehyde $$ Methanal $$ BFV $$ Fannoform $¢ Formaldehyde, gas $$ Formalin $$ Formalith $$ Formic aldehyde $$ Formol $$ Fyde $$

100 -

80 s

601 3_{1,

2] H
B o L B A et L I e o e A A e e e A
1o 2 30 40 50 60 70

Hit#3 Entry:11 LibraryNIST17R lib
SI:87 Fornmla:CH2O CAS:50-00-0 MolWeight:30 RetIndex:0
CompName:Formaldehyde $$ Methanal $$ BFV $$ Fannoform $$ Formaldehyde, gas $$ Formalin $$ Formalith $$ Formic aldehyde $$ Formol $$ Fyde $$

100 m
80 50 =
& _/
4-0: J=(
201 \3-3
] | LANLENL L L L | LA LB L L | ! LN L L L | AL L L L L L | LA L BRI | LA AL LI | LI |
10 20 30 40 50 60 70
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GC-MS for reaction A

A Pd(OAc), KOH O
MeOH ——»
Reflux H H
mtensity TIC
1000000 1,000,000
500000 .
|
| ‘ll‘ﬂ ‘
100000 jl\"_\ g
———T 77 T T T T T T T T T [T T T T T T T
0.1 1.0 2.0 3.0 4.0 5.0
min
Peak Report TIC
Peals? R Time| Area|  Area%Pimilanty] Base m/z[Name
1 1583 783825 10000 1] 70 00| Formaldelyde
78382510000
GCMS for reaction B
OH
Pd(OAc),
MeOH, KOH
Reflux
intensity TIC
3000000 33.000.000
25000004
2000000+
1500000+
1000000+ 3
vy r~
< o el | ﬁ\(\.m &
500000 o i &
& |
0,
-500000
-900000 ‘ ‘ ‘ ‘ ‘ | ‘ . ‘ . ‘ ‘ ‘ ‘
3.0 10.0 19.0
nin
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Library for reaction A

Library

<= Targat ==

Line:] F.Time:] 585(5can#:318) MassPeaks:3
FanlMode-Averaged 1.563-1.605(314-322) BasePeak 29.00(30142)
BGMode:1.715(34) Group 1 - Event 1 Q3 Scan

100

T
5
60
4+ 30
2 35
R B A I A AN B B R ARRARA L L
3 30 100 110

Hit#1 Enfry-12 LibraryMIST1 7M1 bb
SI95 Foromla:CHO CAS:50-00-0 MolWeight:30 Retlndex:0
Conplame Formaldelyde $5 Methanal $5 BFV 53 Fannoform 55 Formaldebyde, gas 5% Formalm 5 Formalith $5 Formic zldebyde 55 Formol 5% Fyde 35

100
30 i
60 .
a0
I .
1

| L UL TR B L B T L L L T T TprTTTTT T WL T

10 20 10 40 50 &0 70 80 %0 100 110
Hits Fniry-584 LibraryNIST1TR b
S97 FornmiaCYHSNOD CAS:79.243 MolWeisht:75 Retlnde602
CongName Fthure. nitro- $3 Mitroethane $§ C2HSNO? $§ Nitroatan $§ UN 2842 $8 NE $$ Nitroparaffin $8 1-Mitroethane #
100

X
SD: %C:
&0 N+
s
0] ) o-
T "i5 111 3540 # 0 7
TTrrrroTrTT LELELELEN BLELEL) LELELELEN BLELEL L LI B T LELELELEN BLELELL TrTTOTT T Trrrprrrr TrrrprrTT TrrrprrrTT TrTTOTT L T T T
10 i 10 40 50 80 % 30 %0 1bo o '

Hit%3 Entry:10 LibraryMIST1 7R ik
592 Fornmla:CH>Q CAS:50-00-0 MolWeight:30 Fetlndex:(
Conplame: Formaldehyde $5 Methanal $5 BFV 53 Fannoform 35 Formaldehvde, gas 5% Formalm 5 Formalith $5 Formic aldebyde 55 Formol 5% Fyde 35

100 %
80 -
B0 -
40+ 28
2 ‘ i
N 15 .
IR B o o e e e AR RAE R
20 30 40 50 70 30 a0 100 110

Hit#4 Eniry:11 LibraryMIST17F Lib

SI9] Fornmla:CH>Q CAS:50-00-0 MolWeight-30 Retlndex:(

Conpame Formaldelyde $5 Methanal 35 BFV 53 Fannoform 35 Formaldehyde, gas 5% Formalm 35 Formalith $5 Formic aldelyyde 55 Formol 5% Fyde 35
100

x
8- - :
6 .
A
20 H
10 20 30 40 50 70 50 30 100 110
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Library for reaction B

<= Target ==

Line#:18 R Time:9 563(Scan#:1314) MassPeaks221
RawMode:Averaged 9.560-9.570(1313-1315) BasePeak:191.10(6936)
BG Mode:Cale. from Peak Group 1 - Event 1 Q3 Scan

100+ o
80H
60
40 57
201 a1 _ 74 1115 163 28 5 i
b 20 )51 88 0TI 135 149 7 AT3 || o 236243233 g g3 207 310 329339 354 360 385 400

10 30 30 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390
Hit#:1 Entry:54577 Library NIST17M1 lib
SI:80 Fornmla:C14H220 CAS:96-76-4 MolWeight:206 Retlndex:1355
CompName:2 4-Di-tert-butylphenol $3 Phenol. 2.4-bis(1.1-dimethylethyl)- $$ Phenol. 2 4-di-tert-butyl- $3 2 4-di-t-Butylphenol $$ 1-Hydroxy-2 4-di-tert-bu
100

] 1 -
80 X
i -
60 -
40+ 57
204, @ 206
- 2 5 74 91 1115 47 163 175
R O WU P s Iyl O

10 3 50 70 90 110
Hit#:2 Entry:22784 Library NIST17R.lib
SL79 Fornmla:C14H220 CAS:96-76-4 MolWeight:206 Retlndex:1355
CompName:2 4-Di-tert-butylphenol $3 Phenol. 2.4-bis(1.1-dimethylethyl)- $$ Phenol. 2 4-di-tert-butyl- $3 2 4-di-t-Butylphenol $$ 1-Hydroxy-2 4-di-tert-bu
100 e

80| [
60- X

130 150 170 190 210 230 250 270 290 310 330 350 370 390

40

204 41 206
- 7 s T4 5 17 1s 75
s 2 | e T o5 qons 14 g 15 ||

10 3 50 70 90 110
Hit&3 Entry:22787 Library NIST17R lib
SI.79 FormmlaC14H220 CAS:1138-52-9 MolWeight206 Retlndex:1355

CompName:Phenol, 3.5-bis(1.1-dimethylethyl)- $% Phenol. 3.5-di-tert-butyl- $8 3.5-Di-tert-butylphenol $5 Phenol, 3.5-bis(t-butyl) $3$ 3.5-Di-t-butylphenol $
100

130 150 170 190 210 230 250 270 290 310 330 350 370 390

1 .

80H

60 [’

40 57 206 L _/
20+ a ) J /-/\\ /‘\
Qo 28 ol w o e muwowns | e

0 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390
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IH NMR (400 MHz, CDCl;) of 5a

o M~ DO @A A O AW S @ A0 D)
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o e e e

L .

T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1
dhdeial
IR EM B [T B B
BC{1H} NMR (101 MHz, CDCl3) of 5a
™M = OY O sp s D~ O~ WO
A= N0 eI S O 0D AD M~ W o=
< o SO MO OO o oo e
2:' :;:::2:&\]&\1(11\1‘\&1(.} ::t‘tlk‘[
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220 200 180 160 140 120 100 80 60 40 20 0 ppm
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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

13 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 0:0-2

SM-339 QMI DIVISION, CSIR-IlIM JAMMU 02-May-2024
Xevo G2-XS QTOF YFC2015 13:13:03
020524 266 (0.138) 1. TOF MS ES+
4 .95e+007
100 3271133
349.0912 675.1964
%
676 2002
237 0991
350.0943
223.0826 [236.1021 peg.2233 [B17-2031
. 167.0705 N 51 0985449 2831 493 3099 7582180 832.2384 906.2582 .
B o o R R T RS B e o B e e e R N RAREE R
100 200 300 400 500 600 700 800 900 1000
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa FEM DBE 1-FIT Norm Conf (%) Formula
327.1133 327.1134 -0.1 -0.3 15.5 1061.9 n/a n/a C21 H15 N2 02

H NMR (400 MHz, CDCl;) of 5b

o O o I R == T T R Y R e R
WOmTTTmmmMm el d 03NS o

\ 0]
N
N9
0
LO
] IJ o ] ”
12 11 10 5 a 3 2 1 0

e Wﬁi’ﬁ“ﬁ
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.01

—194.94
189

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

HRMS of 5b
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
21 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:

C:0-22 H:0-100 N:0-2 0:0-4

SM-502 QMI DIVISION, CSIR-IIIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 12:00:41
300424_10 5 (0.121) 1: TOF MS ES+
1.18e+007
100 371.1018
%_
| 372.1049
763.1809
394.0866 765.1876
) 1050853 1670121 287.0750 335 3402 4393799 610.1840  ggg 537 /47-2074 % 831.0970 .
T T T P PP e T e e e P e e R e e b e

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

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PEM DBE i-FIT orm  Conf (%) Formula
371.1016  371.1032 -1.6 -4.3 16.5 1090.3 n/a n/a C22 H15 N2 04
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H NMR (400 MHz, CDCl;) of 5¢
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HRMS of 5¢

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

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

C:0-24 H:0-100 N:0-2 0:0-2

SM-395 QMI DIVISION, CSIR-IlIIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 11:42:36
300424_034 (0.104) Cm (4) 1: TOF MS ES+
5.83e+005

100 369.1611

391.1463

125.9817

112.9518 182.9833

2271258  301.1295

600.5008 656.5639
439.3422 628.5338 855.6823
| TN 759.3644 825 6884

I " I
oo gy oo o gy LR /2
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
369.1611 369.1603 0.8 2.2 15.5 57.3 n/a n/a C24 H21 N2 02

1H NMR (400 MHz, CDCl;) of 5d

\ 0]
N
—N
(0]
F
1 | N L
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HRMS of 5d

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

23 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 0:0-2 F:01

SM-386 QMI DIVISION, CSIR-IIIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 11:52:52
300424_07 5 (0.121) 1: TOF MS ES+
2.28e+007
100 345.1047
O/U
346.1056 711.1823
712.1848
219.0960 368.0875
. 127.048% 4520747 | 301.1125 l/ 4491285 5451823 g5 4750 8982081 [0y 4950 152080 357"’9;2
T T T T T T T T T R T T R T T R T T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
345.1047 345.1039 0.8 2.3 15.5 1171.1 n/a n/a C21 Hl14 N2 O2 F

1H NMR (400 MHZ CDCls) of 5e

OO D0 O - WO (] S W AO w
WS ) ) O

W
N
N o
O—
Jl __I. - &LKL ——— - _»'L AL
B 12 1 10 9 8 6 5 4 3 2 1 0 ppm
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220 200 180 160 140 120 100 80 60 40 20 0 ppm
HRMS of 5e
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
16 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-22 H:0-100 N:0-2 0O:0-3
SM-413 QMI DIVISION, CSIR-IIIM JAMMU 02-May-2024
Xevo G2-XS QTOF YFC2015 13:15:46
020524_27 6 (0.138) 1: TOF MS ES+
2.54e+007
100- 357.1233
7 379.1032
O/U,
1 735.2211
| 267.1102  353.2634 380.1062 719.2471 ez
11209862 2056208 267 ! 437.1911 §33.5038 T T8 ar 4116 9615926 980.8243
T T T T T T e e e e s P e e I e e e s e e e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
357.1233 357.1239 -0.6 -1.7 15.5 1087.1 n/a n/a C22 H17 N2 03

S90



'H NMR (400 MHz, CDCls) of 5f
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HRMS of 5f

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

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

C:0-20 H:0-100 N:0-3 0:0-2

SM-387 QMI DIVISION, CSIR-IIIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 11:50:17
300424_06 7 (0.155) 1: TOF MS ES+
2.32e+007
100 328.1076
% 350.0876
677.1888
351.0905 678.1916
. 1259848 2056285  264.1155 . 4152329 g 400e 6101836 ou oo 7735450 8016764 -
T A T e e e e e R e 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 50.0 0.0

Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
328.1076 328.1086 -1.0 -3.0 15.5 1253.3 n/a n/a C20 H14 N3 02

'H NMR (400 MHz, CDCl;) of 5g

T Nl =R W Ty O @ W0 o O
[SN NI o] OOy oo
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BC{tH} NMR (101 MHz, CDCl;) of 5g

~ O OO«
=R e A

.38

.94

a
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16.83
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T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 O -10 ppm

HRMS of 5g

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

22 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-24 H:0-100 N:0-2 0:0-2 Br:0-1

SM-439 QMI DIVISION, CSIR-IIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 11:55:25
300424_08 5 (0.121) 1: TOF MS ES+
14404007
447.0697
100 449.0680
%
450.0710
451.0751
o 435.0887 4303807 4412970 4488828 ‘ ;i 4530768 960808 4610854 s h7og 4674083
LT 51 N Y DR N O A .- AR . - R - 1 .
4350 4375 4400 4425 4450 4475 4500 4525 4550 4575 4600 4625 4650 4675
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Maszs Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
447.0697 447.0708  -1.1 2.5 15.5 997.6 nfa  n/a 24 H20 N2 02 Br
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HRMS of 5h

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C.0-22 H:0-150 N:0-3 0:0-6

SN-515 QMI DIVISION, CSIR-IM JAMMU 02-May-2024
Xevo G2-XS QTOF YFC2015 13.09:40
020524_25 8 (0.172) Cm (8) 1: TOF S ES+
5.108+005
. 416.0890
5/07
] 417.0878
439.0999 853.1428
oL rosores 2087185 S1SZ 3643005 ¢ 5205421 6101866 6842951 8311043, ) 885'1575939,679%/2
T SASN T (R A N A el BRI b SRS L

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Minimum: -1.5

Maxzimum: 2.0 50.0 50.0

Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
416.0890  41€.0883 0.7 1.7 17.5  37.8 n/a n/a C22 H14 N3 06

H NMR (400 MHz, CDCls) of 5i

N o

T T T
13 12 11 10 7 6 5 4 3 2 1 0
(=)
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13C{1H} NMR (101 MHz, CDC13) of 5i

| \X\\“\W V///K// W |
T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
HRMS of 5i
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

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

C:0-23 H:0-100 N:0-2 0:0-6 S:0-1

SM-527 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 14:47:00
070524_425 (0.121) 1: TOF MS ES+
4.06e+006
100 449.0796
%
450.0826
301.1393 451.0805
125.9845.149.0215 208. 6289 381, l2956 (‘\ 535-:552 510.J351 686.1879 7602041 829.3734 861.3966/
T T e e R T T e R T T e iz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf(%) Formula
449.0796  449.0807 -1 -2.4 16.5 894.5 n/a n/a C23 H17 N2 06 S
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F NMR (377 MHz, CDCl;) of 5j

o
[l

0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppn;
HRMS of 5j
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
47 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:0-3 0:0-4 F:01

SM-516 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 14:36:27
070524_38 8 (0.172) Cm (8) 1: TOF MS ES+
2.45¢+006
100 390.0892
%
391.0905
610.1816
125.9827 }67-0084 301.1323 412.0877 536.1642 684.2075 801.1514 833.1939
O-Lrmrrprrrrmrmtpd e e b e e b e miz

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

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
390.0892 390.0890 0.2 0.5 16.5 38.4 n/a n/a C21 HI3 N3 04 F

S98



Hz, CDC13) of 5k
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HRMS of 5k
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

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

C:0-22 H:0-100 N:0-3 0:0-5

SM-514 QMI DIVISION, CSIR-IlIM JAMMU 02-May-2024
Xevo G2-XS QTOF YFC2015 11:50:21
020524_06 5 (0.121) 1: TOF MS ES+
6.87e+005
100+ 402.1070
Ofn_
| 424.0897
205.6282 313.2719 437.1930
] 125.9848 : 605.4755_633.5076 661.5393
) i L LUl LG AT 799.6622 825 6985 963 7747, 991.8090.
....‘HH“...ww.‘lm“‘..‘.H‘W‘.|‘.H‘H.‘l.m‘m.‘.HwHH|‘.H“H‘l.‘.ww‘..‘.WH|‘..‘“Hw.‘.wHH‘....‘mw...|mw..|.H‘“.‘.|.Hw.‘|mw..|.m‘m
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
402.1070  402.1090 -2.0 -5.0 16.5 1043.6 n/a n/a C22 Hle N3 05

1H NMR (400 MHz CDC13) of 51
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13C{1H} NMR (101 MHz, CDCl;) of 51
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HRMS of 51
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
16 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-22 H:0-100 N:0-2 0:0-3
SM-440 QMI DIVISION, CSIR-IIIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 11:40:02
300424_02 7 (0.155) 1: TOF MS ES+
2.30e+007
100 359.1384
%
360.1401
739.2516
381.1184 740.2542
723.2775
) 15sase 251207505 14153160849 | [ 3621215430898 jppgyg 649240 mesgry PBHE
TR T P e e e e e e e e e e e e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
359.1384  359.139 -1.2 -3.3 14.5 1132.6 n/a n/a C22 H19 N2 03
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1H NMR (400 MHz, CDCl;) of 5
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HRMS of 5m

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

C:0-16 H:0-100 N:0-2 0:0-2

SM-522 QMI DIVISION, CSIR-IIIM JAMMU 02-May-2024
Xevo G2-XS QTOF YFC2015 13:21:09
020524_29 8 (0.172) Cm (8) 1: TOF MS ES+
5.30e+006
100+ 265.0972
O/U,
1 287.0702
o] 1259708 185.0858 (|31ed022 4111528 443.1954 5511906 8101771 gay 5373 702004 5342352853561
T Tt e ‘lm.lu..“..w.m‘m.‘uH‘..H|.H.|"..‘u.w..ulm.w.wm‘mW.W.H‘.‘Hlm.lmwm‘.mW.Wm‘m. m/iz
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
265.0972 265.0977 -0.5 -1.9 11.5 48.5 n/a n/a Cle H13 N2 02
1H NMR (400 MHZ CDCl;) of 5n
;Qﬂﬂlﬁi‘agw‘pm“ﬂ?“ﬁ s
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HRMS of 5n
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
19 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-17 H:0-100 N:0-2 0:0-4
SM470 QMI DIVISION, CSIR-IlIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 12:03:16
300424_116(0.138) 1: TOF MS ES+
1.93e+007
100 309.0858
%
310.0887 630.1480 g1 1741
623.1743
160.1110.205.6289 239 0795 3630933 455435 5361646 7042035 73599 goa g -
350 400 450 500 550 600 650 700 750 800 850 900
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PEM DEE i-FIT Norm Conf (%) Formula
309.0858 309.0875 -1.7 -5.5 12.5 1203.4 n/a n/a C17 H13 N2 04
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HRMS of 50

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

C:0-19 H:0-100 N:0-2 0:0-2

SM428 QMI DIVISION, CSIR-IIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFG2015 11-47-43
300424 _05 & (0.172) Cm (8) 1: TOF MS ES+
4.36e+006

100 307.1443

%

167.0118

1265.9824

266.0894 8361776 g10.1891.635.2652 8072856 o000y g2 50950516179

miz

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

Minimum: .

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PEM DBE 1-FIT Norm Conf (%) Formula
307.1443  307.1447 -0.4 -1.3  11.5 35.9 n/a n/a Ccl9 H19% N2 o2

1H NMR (40

SV Y O D ¢
e e e e 1
~ -

0

S106



0

o

—20

™
0

187.

oW oW Oy
[=RTa Wt — 3

-

= O )
OO e

BC{tH} NMR (101 MHz, CDCl;) of 5p

27.25

220

200

180

160 140 120 100 80

YF NMR (377 MHz, CDCl;) of 5p

MmO ®m OO
W W W W

ppm

-20

-40 -60 -80 -100 -120

S$107

-140

T
-160

-180

T
-200

T
ppm



HRMS of 5p

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
23 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-16 H:0-100 N:0-2 0O:0-2 F:0-1
SM-469 QMI DIVISION, CSIR-IlIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 11:57:59
300424_09 5 (0.121) 1: TOF MS ES+
2.07e+007
100+ 283.0887
O/U,
] 284.0899
1 305.0685 587.1505 619.1765
0 1259854 2130807 1 |[" 3380881 429.1444 Mo.1342 7 6854343 799 6777 822.7553 -
L AT L B L e L LRI L L L e e
100 150 200 250 300 350 400 450 500 550 600 650 700 5 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
283.0887  283.0883 0.4 1.4 11.5 1274.1 n/a n/a Clé H1Z N2 02

HN

MR (400 MHz, CDCl;) of 5q

\ (@]
NTNR
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HRMS of 5q
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
22 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-16 H:0-100 N:0-2 0:0-2 CI.0-1
SM-385 QMI DIVISION, CSIR-IlIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 11:45:10
300424_04 7 (0.155) Cm (7:8) 1: TOF MS ES+
4.69e+006
100+ 299.0585
% 301.0653 £10.1807
321.0411 684.2192
283.0319 536.1629 758.2246
125.9813 182 0867 3230466 445 1311 5811362‘§13“854 | 686.2134 832.2472
0 g ) [T el . I ) L ol :
ettt oot oot g g pnpoppeper. - /2
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE 1-FIT Norm Conf (%) Formula
299.0585 299.0587 -0.2 -0.7 11.5 54.8 n/a n/a Cle HI2 N2 02 C1
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H NMR (400 MHz, CDCls) of 5r
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BC{tH} NMR (101 MHz, CDCl;) of 5r
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HRMS of 5r

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

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

C:0-10 H:0-100 N:0-2 0:0-2

SM-521 QMI DIVISION, CSIR-IIIM JAMMU 07-May-2024
Xevo G2-XS QTOF YFC2015 14:41:43
070524_406 (0.138) Cm (5:7) 1: TOF MS ES+
6.87e+006
100 189.0665
%
610.1838  g84.2057
203.0780 377.1230 536.1649 612.1799 758.2240
119.0602 ( 281053520 4! w7g.1274 471233 SIS gy rgy | sse.1984 834.2381
0 ‘.H‘.H.W.w.m_‘.._ml."‘._..‘_H.Imw..uwHu.‘a\H‘.m_‘.w..ulu.._.uI.m_..WH.I.W..WIHw..KIH.._."Im._‘.W.WIJ#.._.?&"I?19 ?
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Mazimum: 2.0 50.0 50.0
Mass Calc. Mass mDa FPM DEE i-FIT Norm Conf (%) Formula
189.0665 189.0664 0.1 0.5 1.5 27.7 n/a n/a Cl0 H9 N2 02
1H NMR (400 MHz, DMSO-dg) of 6a
o B REE
J J L JJ«_,
T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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BC{'H} NMR (101 MHz, DMSO-d¢) of 6a
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HRMS of 6a
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
16 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:0-3 0:0-2
SM-Ph-OX QMI DIVISION, CSIR-IIM JAMMU 19-Mar-2024
Xevo G2-XS QTOF YFC2015 14:10:43
190324_17 8 (0.172) 1: TOF MS ES+
2.68e+007
100 342.1252
% 253.0937 343.1233
221.0680 705.2181
364.1018 706.2207
104.0209 146.0545 254.0968 683.2357 767.1876 8322352
0 i el L . 365.1048 510.1235 531.6488 | | 7072232787 22
AR AR LA S E o o R AR e e e B R e ARRASAassiZAmzerss
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
342.1252  342.1243 0.9 2.6 15.5 1205.1 n/a n/a Cc21 H16 N3 02
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1H NMR (400 MHz, DMSO-ds) of 6b
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HRMS of 6b

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

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

C:0-22 H:0-100 N:0-3 0:0-4

SM-528 QMI DIVISION, CSIR-IIM JAMMU 17-May-2024
Xevo G2-XS QTOF YFC2015 12:41:34
170524_02 6 (0.138) 1: TOF MS ES+
4.085+007
100 386.1142
%
297.0834 387.1133
265.0576 05,0855 401.1208 793.1998
: 409.0946 771.2173_  |795.2054
o 146.0537 | ] P 507.3256  597.6342619.0524 B \/ 855.1702 983.2443
SRS ot SRS KNS N O GRS GPRMPS ( § M  c2LBo o3 11 7 SN A S JSS o1

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
386.1142 386.1141 0.1 0.3 16.5 1030.3 n/a n/a C22 Hlée N3 04
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