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General Remarks

Electrochemical reactions were performed under air at room temperature using IKA Electrasyn 2.0 and DC power
supply procured from Keysight technologies limited (Model: E36312A). Acetonitrile and other solvents were obtained
from Merck Life science Private Limited and were used directly without further purification and drying. Reagents
were taken from various commercially available sources. Electrodes were commercially available from IKA. Cyclic
voltammetry experiments were also performed on IKA Electrasyn 2.0. Yields refer to isolated compounds, estimated
to be >95% pure as determined by *H NMR. Thin-layer chromatography was performed on Merck precoated silica
gel 60 F254 aluminum sheets with detection under UV light at 254 nm and charring with p-anisaldehyde solution.
Chromatographic purifications were performed with silica gel (230-400 mesh) and melting points were taken on Stuart
digital melting point apparatus. Nuclear magnetic resonance (NMR) spectroscopy was performed using JEOL 400
MHz and HRMS was recorded on Waters Xevo G2-XS (Q-TOF). If not otherwise specified, chemical shifts (J) are
provided in ppm and coupling constants are absolute values and are expressed in Hertz. Unless otherwise specified,
all the 'H NMR and 3C NMR spectra were recorded in CDCls. Chemical shifts of 'H and *C NMR spectra are
expressed in parts per million (ppm) and coupling constant values were given in absolute. The description of the
signals includes the following: s = singlet, d = doublet, dd = doublet of doublet, t = triplet, dt = doublet of triplet, q =

quartet, br = broad, and m = multiplet.
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1) General procedure for preparation of 4-nitrophenyl benzyloxycarbamate.'?

(i)

(i)

(iii)

Br (6]
} + @EléN—OH
O

K,COs3, DMSO

24, rt
(@)

HCI, CH;COOH

Reflux, 5 h
(if)

EO\NH2 HCI

Pyridine O\[]/Cl
(i) DCM o)
Reflux |O,N
N
Mo

N
H
A

To a mixed solution of 2-hydroxyisoindoline-1,3-dione (10.0 mmol, 1.63 g) in DMSO (15 mL) and anhydrous
potassium carbonate (8.0 mmol, 1.2 g) benzyl bromide (20.0 mmol, 3.42 g) was added and the resulting
mixture was stirred for 24 h at room temperature. After that, 30 mL of cold water was added and the resulting
mixture was allowed to stand for 30 minutes. The obtained precipitate was filtered and washed with water
(3x5 mL). Then the precipitate was recrystallized from ethanol to give the product N-benzyloxyphthalimide
as white needle like crystals.

A mixture of N-benzyloxyphthalimide (4.0 mmol, 1.0 g), acetic acid (4 mL) and hydrochloric acid (ag. 37 %)
(1.5 mL) was refluxed for 1.5 hours. The reaction mixture was cooled to room temperature and concentrated.
Then cold water (10 mL) was added to the solid residue, suspension obtained was adjusted to alkaline by
addition of 10% sodium hydroxide solution. The solution formed was subsequently extracted with CH2Cl>
(3x15 mL), and the combined organic phases were dried over anhydrous Na.SO4 and concentrated to a final
volume of 10 mL. Further 6N HCI was added resulting in the formation of white solid compound as Amine
hydrochloride (benzyloxy).

Amine hydrochloride (benzyloxy (A), methoxy-(A)) was suspended in dry dichloromethane (DCM) (200 mL)
and pyridine (7.9 g, 10.0 mmol). 4-nitrophenylchloroformate (20.16 g, 10.0 mmol) dissolved in DCM (100
mL) was added dropwise while stirring at room temperature for 45 min. After the addition was completed, the
reaction mixture was refluxed for 6 h and then cooled to rt, diluted with DCM (200 mL), washed sequentially
with 1N HCI, H20, 1M sodium bicarbonate solution, water, and brine. The DCM layer was dried over sodium
sulfate and evaporated under vacuum. The crude obtained was further purified by flash chromatography using

a mixture of ethyl acetate/hexane.
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2) General procedure for preparation of 1,1°-(1,2-Phenylene)bis(3-(alkyloxy)urea)(GP 1).

To a solution of 4-nitrophenyl benzyloxycarbamate (2.0 equiv.) in CH2Cl> (20 mL) under air atmosphere was added
substituted o-phenylene diamine (a-r) (1.0 equiv.) and triethylamine (1.0-2.0 equiv.). The reaction mixture was stirred
at room temperature for 24 hours. After completion, the reaction mixture was quenched with water (15 mL) and the
aqueous phase was extracted with CH2Cl> (3 x 15 mL). The combined organic phases were washed with brine, dried
over Na»SOg, concentrated under reduced pressure and purified by silica gel column chromatography (230-400 mesh)

and the desired compound was eluted at 60%-80% ethyl acetate in hexane.
3) General Procedure for Electrochemical Reactions (GP 2)

In an undivided cell (15 mL) equipped with a stirring bar, a mixture of substrates 1a-1r (1.0 equiv.), nBusNBF;4 (2.0
equiv.), CpzFe (0.5 equiv.) and MeCN (5.0 mL) were added. The cell was equipped with graphite as both anode and
cathode and performed in an IKA Electrasyn 2.0 and the power supply (Keysight). The reaction mixture was stirred
and electrolyzed at a constant current of 3.0 mA at 23 °C for 2-4 h. Upon completion, the solvent was removed directly
under reduced pressure to afford the crude product, which was further purified by silica gel column chromatography
(230-400 mesh) to afford the desired product.

4) General Procedure for synthesis of 1-(2-(hydroxymethyl)phenyl)-3-methoxyurea (GP 3)

NO, NaBH, (1.5 equiv.) NO2  iharcoal NH2  1epMSsCI (1.1 equiv.) NH;
cHo THF: CH;0H OH NaBHy,, OH imidazole (2.0 equiv.) OTBDMS

0 to 25°C THF: H,0O DCM
2h 80°C, 16 h
(i) (ii) (iii) Et;N O2N o
DCM
25°C, 18 h OJ\N/O'V'e
(iv) H
(l)Me CI)Me
O N 5™

NH TBAF (1.0M in THF) N
@/OH THF, 25°C, 2 h OTBDMS

V)

(i) Toamixed solution of 2-nitrobenzaldehyde (6.61 mmol, 1.0 g) in THF: MeOH (10: 8 mL), sodium borohydride
(9.92 mmol, 0.375 g) was added slowly to an ice-cold solution in a portion wise manner. Further, the resulting
mixture was stirred for 2 h at room temperature. After the completion, 30 mL of cold water followed by brine
solution was added. The obtained solution was subsequently extracted with ethyl acetate (3x20 mL), and the
combined organic phases were dried over anhydrous Na.SO4 and concentrated under reduced pressure to obtain
the crude product. Further purification by silica gel column chromatography (230-400 mesh) afforded the 2-

nitrobenzylalcohol.
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(if) To asolution of 2-nitrobenzylalcohol (1.0 equiv.) in THF:H20 (10: 8 mL) under nitrogen atmosphere was added

substituted charcoal (6.0 equiv.) and the reaction mixture was stirred at room temperature. After cooling the
reaction mixture to 0°C, sodium borohydride (4.0 equiv.) was added in a portion wise manner. The resulting
reaction mixture was heated at a temperature of 50°C for 6 hours. After completion, the reaction mixture was
filtered through a celite pad and filterate obtained was further washed with 1M NH4CI and extracted with ethyl
acetate (3X20 mL). The combined organic phases were washed with brine, dried over NaxSQO4, concentrated under
vacuo, purified by silica gel column chromatography (230-400 mesh) and 2-aminobenzyl alcohol was eluted at
60%-80% ethyl acetate in hexane.

(iii) 2-aminobenzyl alcohol (1.0 equiv.) was suspended in CH2Cl> (15 mL) and was added imidazole (2.0 equiv.) and

tert-butyldimethylsilylchloride (1.1 equiv.). The reaction mixture was stirred at 0°C for 1 h. After completion,
the reaction mixture was diluted with 30 mL CH2Cl, and washed with NaHCOs3 and brine. Further, it was dried
over Na;SOs and after filtration the filtrate obtained was evaporated, purified by silica gel column
chromatography (230-400 mesh), eluted at 10%-15% ethyl acetate in hexane to afford the 2-(((tert-
butyldimethylsilyl)oxy)methyl)aniline.

(iv) To a solution of 4-nitrophenyl benzyloxycarbamate (1.0 equiv.) in CH2Cl> (20 mL) under air atmosphere was

v)

added 2-(((tert-butyldimethylsilyl)oxy)methyl)aniline (1.0 equiv.) and triethylamine (1.2 equiv.). The reaction
mixture was stirred at room temperature for 24 hours. After completion, the reaction mixture was quenched with
water (15 mL) and the aqueous phase was extracted with CH2Cl (3 x 15 mL). The combined organic phases were
washed with brine, dried over Na>SO4, concentrated under reduced pressure and purified by silica gel column
chromatography (230-400 mesh) and the desired compound was eluted at 60%-80% ethyl acetate in hexane to
afford 1-(2-(((tert-butyldimethylsilyl)oxy)methyl)phenyl)-3-methoxyurea

To a solution of 1-(2-(((tert-butyldimethylsilyl)oxy)methyl)phenyl)-3-methoxyurea (1.0 equiv.) in THF under air
atmosphere was added tetrabutyl ammonium fluoride (TBAF, 1.0 M in THF) (2.0 equiv.) under cooling
conditions. Further, the reaction mixture was stirred at room temperature for 8 h. After completion, the reaction
mixture was added ice cold water (10 mL) and the extracted with CH2Cl> (3X 20 mL). The combined organic
layers were washed with water and dried over Na>SOa, concentrated under reduced pressure to afford the crude
product. The crude obtained was further purified by silica gel column chromatography (230-400 mesh) and the
desired product was eluted at 60% ethylacetate in hexane to afford 1-(2-(hydroxymethyl)phenyl)-3-methoxyurea.
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5)

General Procedure for synthesis of N-(2-(3-methoxyureido)benzyl)-4-
methylbenzenesulfonamide (GP 4 )
o)
o 0
NH /©/ Ts O)J\N/OMe N/Ts
2 N H
L - O od
NH, Et;N NH Et;N NH
DCM 2 DCM A
25°C, 18 h 25°C, 18 h O™ "NH
(i) (ii) OMe

(i)

(i)

To a solution of 2-aminobenzylamine (1.0 equiv.) in CH2Cl2 (20 mL) under air atmosphere was added 2-(((tert-
triethylamine (1.2 equiv.). The reaction mixture was stirred at room temperature for 12 hours. After completion,
the reaction mixture was quenched with water (15 mL) and the aqueous phase was extracted with CH2Cl> (3 x 15
mL). The combined organic phases were washed with brine, dried over Na;SOa, concentrated under reduced
pressure and purified by silica gel column chromatography (230-400 mesh) and the desired compound was eluted
at 30% ethyl acetate in hexane to afford N-(2-aminobenzyl)-4-methylbenzenesulfonamide.

To a solution of 4-nitrophenyl benzyloxycarbamate (1.0 equiv.) in CH2Cl, (20 mL) under air atmosphere was
added N-(2-aminobenzyl)-4-methylbenzenesulfonamide (1.0 equiv.) and triethylamine (1.2 equiv.). The reaction
mixture was stirred at room temperature for 24 hours. After completion, the reaction mixture was quenched with
water (15 mL) and the aqueous phase was extracted with CH2Cl (3 x 15 mL). The combined organic phases were
washed with brine, dried over Na,SQOs, concentrated under reduced pressure and purified by silica gel column
chromatography (230-400 mesh) and the desired compound was eluted at 60%-80% ethyl acetate in hexane to

afford N-(2-(3-methoxyureido)benzyl)-4-methylbenzenesulfonamide.
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6) Optimization studies for synthesis of N-methoxy-2-0x0-2,3-dihydro-1H-benzo[d]imidazole-

1-carboxamide?

electrodes, 2.5-3.0 mA
electrolyte (2.0 equiv)

QBn
O NH
Cr
NH
_OB
o N OBn
H

Mediator (0.5 equiv)
solvent, r.t.

L

JOBn
-

2a

In an oven-dried undivided reaction flask (10 mL) equipped with a stir bar and electrodes were added 1,1'-(1,2-

phenylene)bis(3-(benzyloxy)urea) (1a, 0.050 g, 0.12 mmol), electrolyte (2.0 equiv.) and solvent (5 mL). The solution

was electrolyzed at a constant current of 2.5- 3.0 mA at room temperature under air for 1.5-3.0 h. The solvent was

evaporated in vacuo and the crude mixture was purified by silica gel column chromatography using 60-70% ethyl

acetate in hexane to get N-methoxy-2-oxo0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (2a) in 40-60% isolated

yields.

Table S1: Optimization of reaction conditions

Entry Solvent Electrolyte  Electrode Mediator Yield (%)
1 CH3CN nBuNPFs  C(+)/C(-)  CpaFe 15
2 CHsCN nBusNBr C(+)/IC(-) CpzFe 14
3 CHsCN nBusNCIOs  C(+)/C(-)  CpoFe 17
4 CHsCN NEuNBF;  C(+)/C(-)  CpaFe 45
5 CH3CN nBusNBF4 C(H)/C(-) CpoFe 44
6 DCM nBusNBF4 C(H)/C(-) Cp2Fe n.r.
7 MeOH nBusNBF4 C(H)/C(-) Cp2Fe n.r.
8 DMF nBusNBF4 C(H)/C(-) Cp2Fe n.r.
9 CH3CN:H20 nBusNBF:s  C(+)/C(-)  CpzFe 60

(4.5:0.5)
10 CH3CN:H20 (4.5:05) nBwNBFs  C(+)/C(-) TEMPO 58
11 CHsCN:H20 (4.5:0.5) nBwNBFs  Pt(+)/C(-)  CpaFe nr.
12 CH:CN:H,0 (4.5:05) nBusNBFs  C(+)/Pt(-)  CpoFe 56
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130 CH3CN:H20 (4.5:0.5) nBusNBFs  C(+)/C(-) CpzFe Trace

140 CH3CN:H.0 (4.5:0.5) nBusNBFs  C(+)/C(-) CpzFe 24
15t CH3CN:H20 (4.5:0.5) nBusNBFs  C(+)/C(-) CpzFe n.r.
16 CH3CN:H20 (4.5:0.5)  nBusNBF4 C(+)/C(-) - n.r.
170k CH3CN:H20 (4.5:0.5)  nBusNBFs  C(+)/C(-) Cp2Fe n.r.

[a] Unless otherwise stated all the reactions were performed at a constant current of 3.0 mA at room temperature, [b]
isolated yields, [c] constant current =5 mA, [d] constant current =1.5-2.0 mA, [e] without electricity, n.r = no reaction
was observed. [f] Without electricity in the presence of NaH (0.5 equiv.). [g] Without electricity in the presence of
NaOH (0.5 equiv.). [h] Without electricity in the presence of K2CO3z (0.5 equiv.). CH3CN employed has been dried

according to literature procedure.

7) Mechanistic studies
a. Cyclic Voltammetry

Cyclic voltammograms were collected with IKA Potentiostat. Samples were prepared with 0.05 mmol of substrate,
0.01 mmol of CpzFe, dissolved in 5 mL of 0.1 M BusNBF4 in acetonitrile. Measurements employed a glassy carbon
working electrode, platinum plate counter electrode and a 3 M KClI silver-silver chloride reference electrode. The scan
rate applied was 0.05 V/s. Maximum current (Ip) of each substrate was obtained using Origin and the potential (Ep2)
was determined at half of this value (Ip2). All the CV experiments were carried out in N2 atmosphere and demonstrated
as follows: (a) Fc/Fc* (black) (b) 0.01M Cp2Fe, 0.01M 1c (red) (c) 0.01M Cp2zFe, 0.01M 1c, 0.01M NaOH (blue) (d)
0.01M 1c (pink). From CV, concluson can be drawn that CpzFe acts as an mediator to furnish the desired oxidation
of substrate 1c at lower potential. Moreover, addition of base enhances the current density making the process more

favorable.

——CpyFe

300 4 —— CpyFe+lc

—— CpyFe+lc+Base
—1c

200

100

Current (nA)

A
0 W!

-100 +

T T T T T T T

0 500 1000 1500 2000 2500 3000

Voltage(mV)

Figure S1: Cyclic voltammetry experiment. Ep2 for CpzFe = (0.77 V+ 0.74V)/2 = 0.75 V vis Ag/AgCl (3M KCI)
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b. Intermediate trap experiment?

H F 0

F
0N
3 ows R H
NH C(+)/C(-), 3.0 mA NH F No N
- + u + =0
" BU4NBF4, . "/N/ ~0 ”'N
NH N o
0

@)

“NH F

CH3;CN:TFP (1:1) F
_.OMe
0” >N 3h O)\O/\K\F F MeO~—p
H F H
F F™OF
Detected by HRMS Detected by HRMS Trace

I Il 2|

In an undivided cell (15 mL) equipped with a stirring bar, a mixture of substrates 11 (1.0 equiv.), BusNBF4 (2.0 equiv.),
CpoFe (0.5 equiv.)) and MeCN (2.5 mL) were added. Furthermore, stoichiometric amount of 1,1,2,2
tetrafluoroisopropanol (2.5 mL) was added as trapping agent. The cell was equipped with graphite as both anode and
cathode and performed in an IKA Electrasyn 2.0. The reaction mixture was stirred and electrolyzed at a constant
current of 3.0 mA at 23 °C for 3.0 h. Upon completion, the solvent was removed directly under reduced pressure to
afford the crude product, which was further filtered by silica gel column chromatography (230-400 mesh) to remove
BusNBF4. Further the filtrate was concentrated under vacuo to afford adduct (I) and (1) which was detected by HRMS.

c) Unsuccessful experiment

HN,OBn
C(+)/C(-), 3mA
O )/ee) > No reaction
(@) nBU4NBF4, Cp2Fe
CH3CN:H,0 (4.5:0.5)

HN

OBn
3

In an undivided cell (15 mL) equipped with a stirring bar, a mixture of substrates 3 (1.0 equiv.), BusNBF4 (2.0 equiv.),
Cp2Fe (0.5 equiv.) and CH3CN: H>O (4.5: 0.5) was added. The cell was equipped with graphite as both anode and
cathode and the reaction was performed in an IKA Electrasyn 2.0. The reaction mixture was stirred and electrolyzed
at a constant current of 3.0 mA at 23 °C for 3 h. The progress of the reaction was monitored using TLC which shows

that the starting material remain unreacted confirming the absence of in situ isocyanate generation.
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8) Procedure for electrochemical gram scale synthesis

(I)Me
Os_NH C(+)/C(-), 2.5-3.0 mA H
Cp,Fe (0.5 equiv) N
@[NH nBu,NBF, (2.0 equiv) @: =0
- N
NH CH3CN, .t P
.OMe O H
1c 2c

In an oven-dried two neck round bottom flask (100 mL) equipped with a stir bar and electrodes, were added 1,1'-(1,2-
phenylene)bis(3-methoxyurea) (1c, 3.93 mmol, 1.0 g), BusNBF4 (2.0 equiv.) and MeCN (20 mL). The solution was
electrolyzed at a constant current of 2.5- 3.0 mA at room temperature under air for 5.0 h. The solvent was evaporated
in vacuo and the crude mixture was purified by silica gel column chromatography using 60-70% ethyl acetate in

hexane to get N-methoxy-2-ox0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (2c) in 51% isolated yields.

Figure S2: Electrochemical set up for gram scale electrolysis
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9) Procedure for synthetic application?

H Br.

H H NN H

N Cl0,S 8 Q ) N,N\S/,O H
@: =0 CISO,0H, DCM \©: =0 Br B N g \©:N\F
N N 0
)\ OMe 18 h, rt )\ OMe Et;N, DMF N
N N rt, 12 h
o H H O)\NH
\

2c 2ca 2ch OMe

1) Chlorosulfonic acid (0.5 mL) was added slowly to N-methoxy-2-oxo-2,3-dihydro-1H-benzo[d]imidazole-1-
carboxamide (2c, 0.050 g, 0.24 mmol) at room temperature, and the reaction mixture was stirred at room temperature
for 18 h. The resulting mixture was added to ice with NaCl(s) carefully and extracted with ethyl acetate. The organic
layer was dried over NaxSO4 and concentrated in vacuo to give the desired product 2ca, which was used directly for
the next step (0.040 g, 55%).

2) 4-bromophenylhydrazine (0.2 mmol, 2.0 equiv) was added to 2ca (0.13 mmol, 1.0 equiv) at room temperature, and
the reaction mixture was stirred at room temperature for 12 h. Formation of the product was monitored using TLC.
After the completion of the reaction, the reaction mixture was added water (10 mL) and was extracted with CH2Cl».
The organic layer was dried over NaxSO4 and concentrated in vacuo to give desired product, which was purified by
washing with 40% ether in pentane to get 5-((2-(4-bromophenyl)hydrazinyl)sulfonyl)-N-methoxy-2-oxo-2,3-dihydro-
1H-benzo[d]imidazole-1-carboxamide 2cb (0.049¢, 84%).
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10) Characterization data

) Characterization data of the starting materials

1,1'-(1,2-phenylene)bis(3-(benzyloxy)urea)) (1a)

Prepared according to GP1, a (0.236 g, 2.18 mmol), A (1.26 g, 4.37

o EE“ mmol), 1la (0.50 g, 56%). Reaction time: 22 h. Yield: 56%. Nature:
T\I/H White solid. Melting Point: 157°C. *H-NMR (400 MHz): & 7.99 (s, 2H),
(e}
ANy -OBN 7.47-7.29 (m, 12H), 7.20-7.14 (m, 2H), 7.26 (s, 2H), 4.87 (s, 4H).2*C-
H H 1a
_ NMR (100 MHz): 5158.1, 135.3, 130.1, 129.7, 129.3, 129.1, 126.4,
Chemical Formula: C,,H,,N,0O,
Exact Mass: 406.1641 125.4, 79.3. FTIR (neat): 1690, 1475, 1336, 904. 727,649 cm. HRMS

(ESI, Q-TOF) m/z: [M + H] * Calculated for Cz2H23N404 407.1719, found 407.1720.

1,1'-(1,2-Phenylene)bis(3-((4-isopropylbenzyl)oxy)urea) (1b)
Prepared according to GP1, b (0.050 g, 0.46 mmol), A® (0.305 g, 0.924

mmol), 1b (0.126 g, 62%). Reaction time: 21 h. Yield: 62%. Nature:

White solid. Melting Point: 142°C. *H-NMR (400 MHz): & 7.94 (s, 2H),

0 7.36 (d, 4H, J= 8.07 Hz), 7.28-7.22 (m, 6H), 7.16-7.10 (m, 2H), 7.02 (s,
(0] NH
TH 2H), 7.06 (s, 1H), 4.83 (s, 4H), 2.97-2.88 (m, 2H), 1.26 (s, 6H), 1.24 (s,
(0]
@ENJLN,O 6H). 3C-NMR (100 MHz): 5158.1, 150.3, 132.8, 130.2, 129.9, 127.2,
H H 1b

126.3, 125.3, 79.2, 34.3, 24.3. FTIR (neat): 3406, 3151, 2957, 1662,

Chemical Formula: C,gH34N,0,
Exact Mass: 490.2580

1598, 1546, 1510, 1482, 1278, 1075, 960, 809, 745, 714, 603 cm™.

HRMS (ESI, Q-TOF) m/z: [M + H] " Calculated for C2gH3sN4O4 491.2658, found 491.2651.
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1,1'-(1,2-Phenylene)bis(3-methoxyurea) (1c)

OCH
NH

Y

NH
L%
AN -OCHs

H H 1c

Chemical Formula: C4yH{4N,0,
Exact Mass: 254.1015

Prepared according to GP1, ¢ (0.050 g, 0.46 mmol), A? (0.196 g, 0.92
mmol), 1c (0.060 g, 51%). Reaction time: 22 h. Yield: 51%. Nature:
White solid. Melting Point: 146°C. *H-NMR (400 MHz): & 8.15 (s, 2H),
7.50-7.47 (m, 2H), 7.24-7.20 (m, 6H), 3.80 (s, 6H). *C-NMR (100 MHz):
0157.9, 131.4, 130.1, 125.4, 125.0, 120.8, 108.9, 64.4. FTIR (neat):

3259, 1665, 1595, 1533, 1289, 969, 746 cm™. HRMS (ESI, Q-TOF) m/z:

[M + Na] * Calculated for C10H14N4O4Na 277.0913, found 277.0895.

1,1'-(4-Methyl-1,2-phenylene)bis(3-(benzyloxy)urea) (1d)

NH
TR
_OBn
NN 1d

Chemical Formula: C3H,4N,O,
Exact Mass: 420.1798

Prepared according to GP1, d (0.080 g, 0.65 mmol), A? (0.376 g, 1.30
mmol), 1d (0.160 g, 58%). Reaction time: 24 h. Yield: 58%. Nature:
White solid. Melting Point: 150.2°C. *H-NMR (400 MHz): 8 7.97 (s, 1H),
7.85 (s, 1H), 7.43-7.36 (m, 11H), 7.15 (d, 2H, J=8.48 Hz), 7.08 (d, 2H,
J=3.49 Hz), 6.96 (d, 1H, J= 8.80 Hz), 4.85 (s, 4H), 2.30 (s, 3H).2*C-NMR
(100 MHz): 5158.4, 158.2, 136.6, 135.4, 130.2, 129.6, 129.2, 129.0,

127.3, 127.0, 125.6, 125.4, 79.25, 21.29. FTIR (neat): 3174, 1655,

1524, 1322, 1089, 967, 730, 691 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated for CasHzsN4O4

421.1876, found 421.1869.

1,1'-(4-Methyl-1,2-phenylene)bis(3-methoxyurea) (1e)

OCH;
OYNH
\E;[NHO
oo

H H 1e

Chemical Formula: C4{HgN,O,
Exact Mass: 268.1172

Prepared according to GP1, e (0.050 g, 0.40 mmol), A2 (0.173 g, 0.81
mmol), 1e (0.056 g, 53%). Reaction time: 21 h. Yield: 53%. Nature:
White solid. Melting Point: 148°C. *H-NMR (400 MHz): & 10.48 (s, 1H),
9.72 (d, 2H, J= 15.79 Hz), 8.77 (s, 1H), 7.33 (s, 1H), 6.97 (s, 1H), 6.77
(m, 1H), 3.66 (s, 6H), 2.29 (s, 3H).13C-NMR (100 MHz): 5158.1, 157.8,
155.9,134.4,131.4, 128.6, 125.5, 121.3, 109.5, 108.6, 64.3, 21.5, 21.0.

FTIR (neat): 3172, 1656, 1597, 1524, 1331, 1078, 729, 693, 470 cm™,

HRMS (ESI, Q-TOF) m/z: [M + H] " Calculated for C11H17N4O4 269.1250, found 269.1242.
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1,1'-(4-Methoxy-1,2-phenylene)bis(3-(benzyloxy)urea) (1f)
Prepared according to GP1, f (0.050 g, 0.36 mmol), A! (0.208 g, 0.723

OYEEn mmol), 1f (0.080 g, 51%). Reaction time: 22 h. Yield: 51%. Nature:

HBCOQNHO White solid. Melting Point: 138°C. *H-NMR (400 MHz): 5 8.08 (s, 1H),

L“.J\H/OBn 15 7.58 (s, 1H ) 7.43-7.34 (m, 11H), 7.07-7.04 (m, 2H), 7.03-7.01 (m, 1H),

Chemical Formula: C23H,4N4Os 6.69-6.65 (dd, 1H, J= 2.95 Hz, J= 6.04 Hz), 4.85 (s, 2H), 4.83 (s, 2H),
Exact Mass: 436.1747

3.76 (s, 3H).2*C-NMR (100 MHz): 5158.5, 158.4, 157.8, 135.4, 135.3,
132.5, 129.7, 129.4, 129.3, 129.19, 129.10, 127.0, 121.8, 112.0, 109.5, 79.3, 55.9. FTIR (neat): 3171, 1656,
1523, 1274, 1205, 1165, 1089, 1042, 730, 693 cm™. HRMS (ESI, Q-TOF) m/z: [M + H]* Calculated for

C23H25N40s 437.1825, found 437.1817.

1,1'-(4,5-dimethyl-1,2-phenylene)bis(3-methoxyurea) (19)

Prepared according to GP1, g (0.050 g, 0.36 mmol), A2 (0.155 g, 0.73

o ﬁﬁHs mmol), 1g (0.065 g, 44%). Reaction time: 24 h. Yield: 44%. Nature: White

NH, solid. Melting Point: 149°C. *H-NMR (400 MHz): d 9.67 (s, 2H), 8.70 (s,

j@HJLH/OCFhm 2H), 7.25 (s, 2H), 3.64 (s, 6H), 2.21 (s, 6H). “C-NMR (100 MHz): 5158.4,

Chemical Formula: C4,H,gN4O, 133.3,129.3,126.7,64.7, 19.8. FTIR (neat): 2946, 2834, 1704, 1655, 1449,
Exact Mass: 282.1328

1413, 1368, 1231, 1018 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] *

Calculated for C12H19N4O4 283.1406, found 283.1400.
1,1'-(3,5-Dimethyl-1,2-phenylene)bis(3-(benzyloxy)urea) (1h)

Prepared according to GP1, h (0.050 g, 0.367 mmol), A! (0.211 g, 0.734

OBn
OYNH mmol), 1h (0.072 g, 45%). Reaction time: 20 h. Yield: 45%. Nature: White
/@ENH solid. Melting Point: 144°C. 'H-NMR (400 MHz): & 8.09 (s, 1H), 7.44 -7.34
NH
(m, 10H), 7.31 (s, 1H), 7.23 (s, 1H), 7.12 (s, 2H), 6.85 (s, 1H), 4.85 (d, 4H,
A
07 "NH 1h
OBn J=4.16 Hz), 2.28 (s, 3H), 2.12 (s, 3H). *C-NMR (100 MHz): 5158.3, 158.0,
Chemical Formula: C54H;N40,4
Exact Mass: 434.1954 137.6,135.4,135.2, 135.2, 132.9, 129.7, 129.6, 129.3, 129.2, 129.1, 129.0,

128.5,124.9, 123.0, 79.3, 79.1, 21.4, 18.5. FTIR (neat): 3324, 3199, 1651,
1542, 1512, 1363, 1301, 1090, 969, 798, 727, 693, 629 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated

for C24H27N404 435.2032, found 435.2034.
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N-(2-(3-methoxyureido)-4-methylphenyl)-4-methylbenzenesulfonamide (1i)

O// \\O 1i

Chemical Formula: C4gHgN;0,S
Exact Mass: 349.1096

Prepared according to GP1, i (0.050 g, 0.180 mmol), A! (0.038 g, 0.180
mmol), 1i (0.045 g, 67%). Reaction time: 24 h. Yield: 67%. Nature: White
solid. *H-NMR (400 MHz): d 8.35 (s, 1H), 7.62 (s, 1H), 7.57 (d, 2H, J=8.92
Hz), 7.26-7.19 (m, 4H), 6.75 (m, 1H), 6.64 (s, 1H), 6.59 (d, 1H, J= 8.92 Hz),
3.82 (s, 3H), 2.42 (s, 3H), 2.31 (s, 3H). *C-NMR (100 MHz): 5157.4, 144.0,
139.0, 135.6, 134.2, 129.6, 128.2, 127.5, 125.5, 123.7, 123.3, 65.0, 21.7,

21.3. FTIR (neat): 2956, 2925, 2855, 1675, 1593, 1539, 1328, 1159, 1091

cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated for C16H20N304S 350.1175, found 350.1169.

1,1'-(naphthalene-2,3-diyl)bis(3-methoxyurea) (1))

OCHj

O+ _NH

AL o,
H H  1j

Chemical Formula: C14H4gN4O,
Exact Mass: 304.1172

Prepared according to GP1, j (0.080 g, 0.50 mmol), A? (0.214 g, 1.01
mmol), 1j (0.056 g, 36%). Reaction time: 24 h. Yield: 36%. Nature: White
solid. Melting Point: 140°C. *H-NMR (400 MHz): 10.81 (s, 1H), 9.85 (s,
1H), 8.93 (s, 1H), 8.02 (s, 1H), 7.85-7.77 (m, 2H), 7.45-7.40 (m, 1H), 7.32-
7.25 (m, 2H), 3.67 (s, 3H). 3C-NMR (100 MHz): 158.1, 131.5, 130.9, 130.9,

129.7, 127.4, 127.3, 125.9, 123.8, 122.3, 104.1, 64.5 . FTIR (neat): 2250,

2125, 1661, 1024, 821, 758 cm*. HRMS (ESI, Q-TOF) m/z: [M + Na]* Calculated for C14H:7N4OsNa 327.1069,

found 327.1051.

1,1'-(Pyridine-2,3-diyl)bis(3-(benzyloxy)urea) (1k)

OBn

Os_NH

Y

N NHO

| B
N7 N)kN’O "

H H 1k
Chemical Formula: C,1H,{N50,4

Exact Mass: 407.1594

Prepared according to GP1, k (0.050 g, 0.45 mmol), A! (0.264 g, 0.91
mmol), 1k (0.090 g, 48%). Reaction time: 24 h. Yield: 48%. Nature:
White solid. Melting Point: 163°C. 'H-NMR (400 MHz): & 8.18 (s, 1H),
8.10-8.04 (m, 1H), 8.01 (s, 1H), 7.45-7.32 (m, 10H), 7.13-7.07 (m, 1H),

4.91 (s, 2H), 4.88 (s, 2H).*C-NMR (100 MHz): 5157.8, 129.6, 129.4,

129.1, 128.9, 79.3, 79.2. FTIR (neat): 3183, 1666, 1503, 1432, 1306,

1094, 958, 733, 693 cm™. HRMS (ESI, Q-TOF) m/z: [M + H]* Calculated for C21H2,NsO4 408.1672, found

408.1664.

S15



1,1'-(Cyclohexane-1,2-diyl)bis(3-methoxyurea) (1I)

OCH,

Os_NH

h

NH

(0]
Al OCH
H H 11

Chemical Formula: C4yH,(N,O,4
Exact Mass: 260.1485

261.1543.

Prepared according to GP1, | (0.050 g, 0.43 mmol), A2 (0.185 g, 0.87
mmol), 1l (0.060 g, 53%). Reaction time: 20 h. Yield: 53%. Nature:
White solid. Melting Point: 113°C. *H-NMR (400 MHz): & 6.99 (s, 2H),
6.00 (s, 2H), 3.70 (s, 6H), 3.59 (s, 2H), 2.13-2.04 (m, 2H), 1.82-1.75 (m,
2H), 1.40-1.24 (m, 4H). 3C-NMR (100 MHz): 5160.4, 64.7, 54.3, 33.1,
25.1. FTIR (neat): 3208, 2936, 1656, 1539, 744 cm™. HRMS (ESI, Q-

TOF) m/z: [M + H] * Calculated for CioH21N4Os 261.1563, found

1-(benzyloxy)-3-(2-((3-benzyloxyureido)methyl)phenyl)urea (1m)

(o]
BnO.

NJ\NH
H
BnO\NJ\N
H H 1m

Chemical Formula: C,;H,4N4O,
Exact Mass: 420.1798

Prepared according to GP1, m (0.050 g, 0.40 mmol), A! (0.235 g, 0.81
mmol), 1m (0.093 g, 54%). Reaction time: 18 h. Yield: 54%. Nature:
White solid. Melting Point: 126°C. *H-NMR (400 MHz): & 8.87 (s, 1H),
7.69 (d, 1H, J=8.17 Hz), 7.46-7.41 (m, 2H), 7.40-7.27 (m, 9H ), 7.17-7.07
(m, 2H ), 7.06 (s, 1H), 6.90 (s, 1H), 6.13 (m, 1H), 4.93 (s, 2H), 4.76 (s,

2H), 4.25(d, 2H, J= 6.69 Hz). *C-NMR (100 MHz): 5160.5, 136.0, 135.9,

135.4, 130.5, 130.2, 129.7, 129.5, 129.3, 129.1, 129.0, 129.0, 128.9, 125.3, 124.7, 79.1, 79.0, 40.5. FTIR

(neat): 3081, 2949, 1798, 1728, 1650, 1470, 156, 1260, 1135, 1047, 1019, 998, 779, 625 cm™. HRMS (ESI,

Q-TOF) m/z: [M + H] * Calculated for C23H2sN4O4 421.1876, found 421.1871.

1-(2-((3-(4-methylbenzyloxyureido)methyl)phenyl)-3-((4-methylbenzyl)oxy)urea (1n)

T,
o, L.

H
T,

o, A

H H 1n

Chemical Formula: C,5H,gN40,
Exact Mass: 448.2111

Prepared according to GP1, n (0.050 g, 0.40 mmol), A% (0.247 g, 0.81
mmol), 1n (0.096 g, 52%). Reaction time: 19 h. Yield: 52%. Nature:
White solid. Melting Point: 127°C. *H-NMR (400 MHz): & 8.83 (s, 1H),
7.69 (d, 1H, J= 8.08 Hz), 7.34-7.26 (m, 3H ), 7.24-7.07 (m, 8H ), 7.00 (s,
1H), 6.85 (s, 1H), 6.13-6.08 (m, 1H), 4.88 (s, 1H), 4.72 (s, 1H), 4.23 (d,

2H, J= 6.45 Hz), 2.35 (s, 6H ).*C-NMR (100 MHz): 5160.6, 158.3, 139.2,

138.9, 133.0, 130.4, 130.2, 129.8, 129.6, 125.2, 124.6, 79.0, 78.9, 40.5, 21.65, 21.61. FTIR (neat): 3214,
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1707, 1602, 1474, 1419, 1326, 1202, 1130, 1099, 1039, 803, 744, 610 cm*. HRMS (ESI, Q-TOF) m/z: [M +

H] * Calculated for C19H29N4O4 449.2189, found 449.2173.
1-(methoxy)-3-(2-((3-methoxyureido)methyl)phenyl)urea (10)

Prepared according to GP1, o (0.050 g, 0.40 mmol), A% (0.173 g, 0.81

O
mmol), 10 (0.053 g, 53%). Reaction time: 18 h. Yield: 53%. Nature:

3co

L : White solid. Melting Point: 137°C. *H-NMR (400 MHz): 8 9.13 (s, 1H),
HaCO. )L 7.81 (d, 1H, J=8.48 Hz), 7.33 (t, 1H), 7.28-7.26 (m, 1H), 7.23 (s, 1H),
7.15-7.10 (m, 1H), 7.05 (s, 1H), 6.28-6.23 (m, 1H), 4.39 (d, 2H, J=6.66

Chemical Formula: C;4HgN,0,
Exact Mass: 268.1172 Hz), 3.82 (s, 3H), 3.67 (s, 3H). 3C-NMR (100 MHz): 5160.6, 158.5,

136.1, 130.6, 130.0, 129.2, 125.2, 124.7, 65.3, 64.7, 40.6. FTIR (neat):
3207, 1661, 1592, 1531, 1324, 1289, 1158, 1056, 744 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated

for C11H17N4O4 269.1250, found 269.1242.

N-(2-(3-methoxyureido)benzyl)-4-methylbenzenesulfonamide (1p)

Prepared according to GP4, p (0.100 g, 0.36 mmol), A? (0.076 g, 0.36
NE mmol), 1p (0.067 g, 53%). Reaction time: 20 h. Yield: 47%. Nature:
White solid. Melting Point: 107°C. *H-NMR (400 MHz): & 8.34 (s, 1H),
)L OCH3
7.87 (d, 1H, J=8.74 Hz), 7.76 (d, 2H, J= 8.12 Hz), 7.37-7.30 (m, 3H),

Chemical Formula: C;gH,gN3;0,S

Exact Mass: 349.1096 7.15 (s, 1H), 7.09-7.02 (m, 2H), 4.73 (m, 1H), 4.05 (d, 2H, J= 6.93 Hz),

3.87 (s, 3H), 2.46 (s, 3H).*C-NMR (100 MHz): 5130.4, 130.0, 129.7,
127.4,124.6, 123.1, 65.1, 45.8. FTIR (neat): 3226, 1676, 1590, 1530, 1453, 1323, 1158, 1091, 905, 728 cm’

1. HRMS (ESI, Q-TOF) m/z: [M + H]* Calculated for C16H20N304S 350.1175, found 350.1178.
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1-(2-(hydroxymethyl)phenyl)-3-methoxyurea (1q)

OH
@fi
_OCHj
N" N
H H 1q

Chemical Formula: C4H,N,0;
Exact Mass: 196.0848

Prepared according to GP3, q (1.5 g, 0.36 mmol), TBAF (4.8 ml, 4.83
mmol), 1g (0.9 g, 63%). Reaction time: 31 h. Yield: 63%. Nature: white
solid. Melting Point: 115°C. *H-NMR (400 MHz): & 8.89 (s, 1H), 8.01
(d, 1H, J= 9.51 Hz), 7.34 (t, 1H, J= 8.78 Hz), 7.23-7.18 (m, 2H), 7.08 (t,
1H, J= 7.83 Hz), 4.74 (s, 2H), 3.81 (s, 3H).23C-NMR (100 MHz): 5157.9,

137.4,129.8, 129.6, 129.2, 124.2,122.1, 65.1, 64.8. FTIR (neat): 3295,

3219, 2929, 2873, 1652, 1589, 1540, 1454, 1326, 1002, 946, 752 cm™. HRMS (ESI, Q-TOF) m/z: [M + Na] *

Calculated for CgH12N.O3Na 219.0746, found 219.0728.

1,1'-(naphthalene-1,8-diyl)bis(3-methoxyurea) (1r)

o) o)
H3CO\H)kNH HN

)LN,OCH?,
H

1r

Chemical Formula: C44H,N4O,
Exact Mass: 304.1172

Prepared according to GP1, r (0.050 g, 0.31 mmol), A% (0.134 g, 0.63
mmol), 1r (0.055 g, 57%). Reaction time: 20 h. Yield: 57%. Nature:
White solid. Melting Point: 298°C. 'H-NMR (400 MHz): & 10.08 (s,
2H), 9.73 (d, 2H, J= 27.16 Hz), 7.83-7.68 (m, 2H), 7.44 (s, 1H), 7.25-
7.05 (m, 3H), 6.50 (s, 1H), 3.66 (s, 3H), 3.34 (s, 3H). *C-NMR (100

MHz): 5158.9, 150.9, 138.5, 136.4, 135.0, 134.9, 128.9, 126.3, 123.6,

122.7,118.5,114.5, 104.9, 64.8. FTIR (neat): 3270, 1649, 1564, 1379, 1094, 772 cm*. HRMS (ESI, Q-TOF)

m/z: [M + H] * Calculated for C14H17N4O4 305.1250, found 305.1233.
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i) Characterization data of products

N-(benzyloxy)-2-o0x0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (2a)

L

JOBn
e

Chemical Formula: C5H3N3;05
Exact Mass: 283.0957

2a

Prepared according to GP2, 1a (0.050 g, 0.123 mmol), 2a (0.043 g,
60%). Reaction time: 3.0 h. Yield: 60%. Nature: White solid. Melting
Point: 196°C. *H-NMR (400 MHz): 5 10.86 (s, 1H), 8.20-8.16 (m, 1H),
7.49-7.45 (m, 2H), 7.36-7.18 (m, 3H), 7.05-7.02 (m, 1H), 7.01 (s, 1H),
5.05 (s, 4H). *C-NMR (100 MHz): 5153.5, 151.8, 136.3, 129.9, 129.5,

129.4, 129.3, 127.8, 124.7, 122.7, 114.7, 110.5, 78.6. FTIR (neat):

3237, 1690, 1475, 1336, 904, 727, 649 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated for C1sH14N303

284.1035, found 284.1028

N-((4-isopropylbenzyl)oxy)-2-ox0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (2b)

H

N
L

N o

)N

0" H

Exact Mass: 325.1426

Chemical Formula: C;gHgN303

2b

Prepared according to GP2, 1b (0.050 g, 0.101mmol), 2b (0.036 g, 57%).
Reaction time: 3.0 h. Yield: 57%. Nature: White solid. Melting Point:
199°C. 'H-NMR (400 MHz): & 10.86 (s, 1H), 8.21-8.16 (m, 1H), 8.07 (s,
1H), 7.40 (d, 2H, J=8.49 Hz), 7.26 (s, 1H), 7.54-7.23 (m, 1H), 7.06-7.01
(m, 1H), 5.02 (s, 2H), 2.96-2.88 (m, 1H), 1.26 (s, 3H), 1.24 (s, 3H).3C-

NMR (100 MHz): 6153.2, 151.4, 149.7,132.4, 129.5,127.2, 127.2, 126.8,

124.3, 123.3, 115.4, 109.4, 79.0, 34.0, 24.0. FTIR (neat): 3251, 2955, 1746, 1689, 1470, 1332, 1170, 1093,

1060, 1016, 930, 842, 809, 752, 655 cm™. HRMS (ESI, Q-TOF) m/z: [M + H]* Calculated for C1gH20N303

326.1505, found 326.1492.
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N-methoxy-2-o0x0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (2c)

Prepared according to GP2, 1c (0.050 g, 0.196 mmol), 2c (0.036 g,

H

©[N>:O 60%). Reaction time: 2.3 h. Yield: 60%. Nature: White solid. Melting
N)/\ OCHj Point: 153°C. *H-NMR (400 MHz): & 11.60 (s, 1H), 11.15 (s, 1H), 7.90

N

O H
2c (d, 1H, J= 8.07 Hz), 7.19-7.04 (m, 3H), 3.74 (s, 3H). *C-NMR (100

Chemical Formula: CgHgN3;03

Exact Mass: 207.0644 MHz): 6153.5, 151.6, 129.5, 127.8, 124.6, 122.6, 114.7, 110.4, 64.8.

FTIR (neat): 3212, 1753, 1686, 1493, 1368, 1338, 1175, 1137, 1055,

937, 610 cm™*. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated for CoH10NsO3 208.0722, found 208.0709.
N-(benzyloxy)-5-methyl-2-0x0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (2d)

Prepared according to GP2, 1d (0.050 g, 0.118 mmol), 2d (0.056 g,

H 80%). Reaction time: 2.3 h. Yield: 80%. Nature: White solid. Melting
L
N

LOBn
o)\ N 2d

Chemical Formula: C4gH{5N;0;
Exact Mass: 297.1113

Point: 199°C. *H-NMR (400 MHz): 5 10.88 (s, 1H), 10.83 (s, 1H), 8.03-

8.00 (m, 2H), 7.75 (s, 2H), 7.49-7.45 (m, 4H), 7.43-7.34 (m, 6H), 7.01

(s, 1H), 6.99 (s, 1H), 6.91 (d, 1H, J=8.23 Hz), 6.84 (s, 1H), 5.05 (s, 4H),

2.41 (s, 3H), 2.38 (s, 3H). 3C-NMR (100 MHz): 5153.7, 151.8, 136.4,
134.1, 131.9, 129.9, 129.6, 129.4, 129.3, 127.9, 127.2, 125.6, 125.2, 123.3, 115.2, 114.5, 110.9, 110.2, 78.6,
22.1, 21.9. FTIR (neat): 3237, 1754, 1687, 1475, 1335, 1191, 1136, 1107, 1062, 800, 739, 696, 662, 618,

432 cm™. HRMS (ESI, Q-TOF) m/z: [M + H]* Calculated for C16H16N3O3 298.1192, found 298.1185.
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N-methoxy-5-methyl-2-0x0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (2e)

Prepared according to GP2, 1e (0.050 g, 0.186 mmol), 2e (0.046 g,

H

\©:N>=o 78%). Reaction time: 2.2 h. Yield: 78%. Nature: White solid. Melting
N)\ OCH3 Point: 153°C. 'H-NMR (400 MHz): 3 10.91 (s, 1H), 10.86 (s, 1H), 8.4

N

O H
2e (d, 2H, J= 15.7 Hz), 7.96 (s, 1H), 7.93 (s, 1H), 6.97-6.87 (m, 3H), 6.83

Chemical Formula: C4oH{{N;0;

Exact Mass: 221.0800 (S, 1H), 3.85 (S, 6H), 2.35 (S, 3H), 2.33 (S, 3H) lSC-NMR (100 MHZ):

01583.7, 151.9, 151.8, 134.7, 133.5, 127.6, 127.5, 125.2, 124.2, 116.0,
115.3, 110.2, 109.4, 65.3, 21.9, 21.7. FTIR (neat): 3260, 1736, 1685, 1479, 1340, 1192, 1136, 1108, 1075,
933, 800, 708, 659 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated for C10H12N3O3 222.0879, found

222.0866.

N-(benzyloxy)-5-methoxy-2-o0x0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (2f)

Prepared according to GP2, 1f (0.050 g, 0.115 mmol), 2f (0.025 g, 70%).

Meo\©:H Reaction time: 2.2 h. Yield: 70%. Nature: light orange solid. Melting

=0

N}N/OBH Point: 205°C.*H-NMR (400 MHz): & 10.91 (s, 1H), 10.70 (s, 1H), 8.04 (d,
o H 2f 1H, J=9.37 Hz), 7.83 (d, 1H, J= 2.25 Hz), 7.49-7.45 (m, 4H), 7.43-7.30

Chemical Formula: C4gH{5N3;0,4 - —
Exact Mass: 313.1063 (m, 8H), 6.92 (d, 1H, J= 8.66 Hz), 6.61 (d, 1H, J= 2.27 Hz), 5.04 (d, 4H,

J=2.03 Hz), 3.84 (s, 3H), 3.81 (s, 3H).1*C-NMR (100 MHz): 5129.4, 129.0,
128.8, 128.1, 111.4, 109.9, 101.3, 79.2, 56.2. FTIR (neat): 3242, 2916, 1758, 1666, 1479, 1336, 1140, 1062,

741, 696, 620 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated for C16H16N3O4 314.1141, found 314.1120.

N-methoxy-5,6-dimethyl-2-o0x0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (29)

Prepared according to GP2, 1g (0.040 g, 0.098 mmol), 2g (0.029 g, 87%).

H
)@:Nﬁo Reaction time: 2.2 h. Yield: 87%. Nature: White solid. Melting Point:
N)/\N,ocm 158°C. 'H-NMR (400 MHz): & 11.48 (s, 1H), 11.16 (s, 1H), 7.73 (s, 1H),
0" H 2
9 6.89 (s, 1H), 3.77 (s, 3H), 2.26 (s, 6H). 3C-NMR (100 MHz): 8152.6, 150.7,
Chemical Formula: C{1H;3N;03
Exact Mass: 235.0957 131.6, 129.4, 126.4, 124.8, 114.6, 110.3, 63.8, 19.5, 19.3. FTIR (neat):

2918, 1741, 1684, 1486, 1340, 1294, 1060, 933, 750 cm™. HRMS (ESI, Q-

TOF) m/z: [M + H] " Calculated for C11H14N303 236.1032, found 236.1032.
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N-(benzyloxy)-4,6-dimethyl-2-0x0-2,3-dihydro-1H-benzo[d]imidazole-1-carboxamide (2h)

H

N
Jous

N _OBn

SN

o H 2h

Exact Mass: 311.1270

Chemical Formula: C4;H,7N30;

Prepared according to GP2, 1h (0.050 g, 0.115 mmol), 2h (0.040 g, 59%).
Reaction time: 2.3 h. Yield: 59%. Nature: White solid. Melting Point:
203°C.*"H-NMR (400 MHz): 5 10.88 (s, 1H), 8.22 (s, 1H), 7.85 (s, 1H), 7.49-
7.44 (m, 2H), 7.42-7.35 (m, 3H), 6.83 (s, 1H), 5.05 (s, 2H), 2.37 (s, 3H),
2.25 (s, 3H).1*C-NMR (100 MHz): 5153.7, 151.9, 135.4, 133.4, 129.5,

129.1, 128.9, 127.2, 126.5, 124.1, 118.7, 113.6, 79.2, 21.8, 16.3. FTIR

(neat): 2920, 1731, 1691, 1483, 1359, 1213, 1101, 1045, 738, 698 cm™:. HRMS (ESI, Q-TOF) m/z: [M + H]*

Calculated for C17H18N303 312.1348, found 312.1335.

5-methyl-1-tosyl-1H-benzo[d]imidazol-2(3H)-one (2i)

2i

Chemical Formula: C45H{4N,0,S
Exact Mass: 302.0725

Prepared according to GP2, 1i (0.050 g, 0.143 mmol), 2i (0.029 g, 68%).
Reaction time: 2.1 h. Yield: 68%. Nature: White solid. *H-NMR (400 MHz):
57.91 (d, 2H, J=8.68 Hz), 7.70 (d, 1H, J= 8.38 Hz), 7.39 (d, 2H, J= 8.21 Hz),
6.96 (d, 1H, J= 8.42 Hz), 6.83 (s, 1H), 2.41 (s, 3H), 2.34 (s, 3H).23C-NMR
(100 MHz): 5148.4, 137.0, 132.0, 129.7, 114.8, 112.3, 99.9, 22.3. FTIR

(neat): 2918, 1696, 1600, 1403, 1356, 1172, 1028, 756, 541 cm™. HRMS

(ESI, Q-TOF) m/z: [M + H]* Calculated for C17H1sN3O3 303.0803, found 303.0784.

N-methoxy-2-o0x0-2,3-dihydro-1H-naphtho[2,3-d]imidazole-1-carboxamide (2))

Prepared according to GP2, 1j (0.050 g, 0.164 mmol), 2j (0.028 g, 66%).

H
L

OCHj
SN,

Exact Mass: 257.0800

J

Chemical Formula: C4;H,{N3;0;

Reaction time: 3.0 h. Yield: 66%. Nature: White solid. Melting Point:
158°C. *H-NMR (400 MHz): & 8.36 (s, 1H), 7.96-7.87 (m, 2H), 7.46 (s,
1H), 7.44-7.35 (m, 2H), 7.30-7.25 (m, 1H), 3.76 (s, 3H). *C-NMR (100

MHz): 8153.9, 151.2, 130.8, 129.7, 128.5, 128.2, 127.4, 125.5, 124.7,

111.1, 105.4, 64.4. FTIR (neat): 3264, 1739, 1687, 1467, 1312, 1139,

1051, 854, 738, 705 cm™. HRMS (ESI, Q-TOF) m/z: [M + H]* Calculated for C13H1,Ns03 258.0879, found

258.0860.

S22



N-(benzyloxy)-2-oxo-1H-imidazo[4,5-b]pyridine-3(2H)-carboxamide (2k)

N

X

(Lo
N" "N oBn
)N

Chemical Formula: C{4H{5N40;
Exact Mass: 284.0909

Prepared according to GP2, 1k (0.050 g, 0.122 mmol), 2k (0.031 g,
44%). Reaction time: 4.0 h. Yield: 44%. Nature: White solid. Melting
Point: 153°C. 'H-NMR (400 MHz): & 10.74 (s, 1H), 8.37-8.34 (s, 1H),
8.18-8.15 (s, 1H), 7.50-7.44 (m, 2H), 7.43-7.34 (m, 4H), 7.19-7.14 (m,
1H), 5.05 (s, 2H). 3C-NMR (100 MHz): 5152.4, 151.1, 143.0, 142.9,

135.0, 129.5, 129.3, 129.0, 122.9, 122.2, 119.1, 79.4, 34.0, 24.0. FTIR

(neat): 2916, 1736, 1711, 1615, 1477, 1352, 1247, 1176, 1134, 1078, 976, 912, 764 cm™. HRMS (ESI, Q-

TOF) m/z: [M + H] * Calculated for C14H13N4O3 285.0988, found 285.0977.

rac-N-methoxy-2-oxooctahydro-1H-benzo[d]imidazole-1-carboxamide (2I)

H

(=

N JOCHg
)N
d K 2

Chemical Formula: CgH5N305
Exact Mass: 213.1113

Prepared according to GP2, 1l (0.050 g, 0.192 mmol), 2| (0.037 g,
61%). Reaction time: 3.2 h. Yield: 61%. Nature: White solid. Melting
Point: 158°C. 'H-NMR (400 MHz): & 10.3 (s, 1H), 4.87 (s, 1H), 3.78 (s,
3H), 3.50-3.42 (m, 1H), 3.20-3.13 (m, 1H), 2.91-2.79 (m, 1H), 2.50-1.94
(m, 1H), 1.91-1.78 (m, 2H), 1.51-1.35 (m, 4H). 3C-NMR (100 MHz):
0160.3, 155.5, 65.0, 63.6, 59.0, 29.7, 29.6, 24.4, 24.2. FTIR (neat):

3282, 2949, 1727, 1677, 1484, 1356, 1309, 1252, 1164, 1113, 1098,

1043, 951, 854, 618 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated for CoH16N3O3 214.1192, found

214.1182.

N-(benzyloxy)-2-ox0-1,2-dihydroquinazoline-3(4H)-carboxamide (2m)

0
©\/\N)kN/OBn
/g H
N~ SO
H

2m

Chemical Formula: C4gH 5N;0;
Exact Mass: 297.1113

Prepared according to GP2, 1m (0.050 g, 0.118 mmol), 2m (0.042 g,
60%). Reaction time: 2.3 h. Yield: 60%. Nature: White solid. Melting
Point: 168°C. *H-NMR (400 MHz): & 11.01 (s, 1H), 7.45-7.28 (m, 5H),
7.25-7.17 (m, 2H), 7.06 (t, 1H), 6.89 (s, 1H), 6.70 (d, 1H, J= 7.97 Hz),
4.98 (s, 2H), 4.95 (s, 2H).13C-NMR (100 MHz): 5155.2, 153.7, 135.7,

135.1,129.4,128.9, 128.8, 126.5, 124.0, 118.6, 113.9, 78.8, 44.9. FTIR

S23



(neat): 2921, 1679, 1602, 1456, 1326, 1223, 1145, 1103, 1027, 746, 726, 695, 597 cm™. HRMS (ESI, Q-

TOF) m/z: [M + H] * Calculated for C16H16N303 298.1192, found 298.1188.

N-((4-methylbenzyl)oxy)-2-o0x0-1,2-dihydroquinazoline-3(4H)-carboxamide (2n)

L

2n

0]
O\/\NJ\H,O
NAO
H

Chemical Formula: C4;H7N303
Exact Mass: 311.1270

Prepared according to GP2, 1n (0.050 g, 0.111 mmol), 2n (0.042 g,
59%). Reaction time: 2.3 h. Yield: 59%. Nature: White solid. Melting
Point: 152°C. *H-NMR (400 MHz): & 10.99 (s, 1H), 7.32 (d, 2H, J=7.70
Hz), 7.24-7.15 (m, 4H), 7.08-7.03 (m, 2H), 6.69 (d, 1H, J= 8.34 Hz), 4.98
(s, 2H),4.91 (s, 2H), 2.34 (s, 3H).*C-NMR (100 MHz): 5155.1, 153.8,

138.8, 135.1, 132.7, 129.58, 129.53, 128.9, 126.5, 124.0, 118.6, 113.9,

78.7, 44.9, 24.0. FTIR (neat): 3214, 1707, 1602, 1474, 1419, 1326, 1202, 1130, 1099, 1039, 803, 744, 610

cm™. HRMS (ESI, Q-TOF) m/z: [M + H]* Calculated for C17H1sN303 312.1348, found 312.1335.

N-methoxy-2-o0x0-1,2-dihydroquinazoline-3(4H)-carboxamide (20)

0
©\/\NJ\N’OCH3
/& H
N~ ~0O
H

20

Chemical Formula: C4oH44N30;
Exact Mass: 221.0800

Prepared according to GP2, 10 (0.050 g, 0.186 mmol), 20 (0.034 g,
57%). Reaction time: 2.2 h. Yield: 57%. Nature: White solid. Melting
Point: 159°C. 'H-NMR (400 MHz): 5 11.10 (s, 1H), 7.32-7.26 (m, 1H),
7.25-7.17 (m, 2H), 7.06 (t, 1H), 6.76 (d, 1H, J= 8.25 Hz), 4.98 (s, 2H),
3.81 (s, 3H).13C-NMR (100 MHz): 6155.3, 153.9, 135.1, 128.9, 126.5,

124.0, 118.6, 114.0, 64.9, 44.9. FTIR (neat): 3221, 2923, 1709, 1672,

1601, 1401, 1308, 1252, 1220, 1143, 1099, 943, 872, 758, 581 cm™. HRMS (ESI, Q-TOF) m/z: [M + H]*

Calculated for C10H12N303 222.0879, found 222.0865.

3-tosyl-3,4-dihydroquinazolin-2(1H)-one (2p)

N/Ts
N
H 2p

Chemical Formula: C45H,4N,0,S
Exact Mass: 302.0725

Prepared according to GP2, 1p (0.050 g, 0.143 mmol), 2p (0.041 g,
95%). Reaction time: 0.5 h. Yield: 95%. Nature: White solid. Melting
Point: 152°C. *H-NMR (400 MHz): 5 7.96 (d, 2H, J= 8.54 Hz), 7.33 (d,
2H, J= 8.24 Hz), 7.24-7.17 (m, 3H), 7.05 (t, 1H, J= 7.58 Hz), 6.69 (d,

1H, J= 7.90 Hz), 5.00 (s, 2H), 2.43 (s, 3H).3C-NMR (100 MHz):
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5145.0, 135.7, 135.3, 129.5, 128.9, 128.7, 126.1, 123.5, 118.3, 114.1, 47.07, 21.7. FTIR (neat): 3102, 1717,
1604, 1499, 1466, 1413, 1295, 1262, 1056, 760 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated for

C15H14N203S 303.0803, found 303.0799.

1H-benzo[d][1,3]oxazin-2(4H)-one (2q)

Prepared according to GP2, 1q (0.050 g, 0.255 mmol), 2q (0.034 g, 89%).

o
©\/\,§ Reaction time: 1.0 h. Yield: 89%. Nature: White solid. Melting Point:

NS0
H 2
9 152°C. *H-NMR (400 MHz): & 7.33-7.27 (m, 1H), 7.16-7.04 (m, 2H), 6.78

Chemical Formula: CgH;NO,
Exact Mass: 149.0477 (d, 1H, J= 7.88 Hz), 5.31 (s, 2H).1*C-NMR (100 MHz): 5129.3, 124.4,

123.5, 113.8, 68.7. FTIR (neat): 2922, 1696, 1600, 1499, 1455, 1355,
1214, 1170, 1027, 961 cm™. HRMS (ESI, Q-TOF) m/z: [M + H] * Calculated for CsHsNO, 150.0555, found

150.0550.

1H-perimidin-2(3H)-one (2r’)

Prepared according to GP2, 1r (0.050 g, 0.164 mmol), 2r (0.047 g,
57%). Reaction time: 2.3 h. Yield: 57%. Nature: White solid. Melting
i i Point: 295°C. *H-NMR (400 MHz): & 10.0 (s, 2H), 7.20 (t, 2H), 7.10 (d,
OO 2 2H, J=7.89 Hz), 6.50 (d, 2H, J= 7.89Hz). 3C-NMR (100 MHz): 5150.9,
Chemical Formula: C11HgN2O | 135 5 1350, 108.8, 118.4, 114.5, 104.8, 80.1, 79.8, 79.4. FTIR (neat):
Exact Mass: 184.0637

3229, 1714, 1665, 1611, 1470, 1379, 1265, 1166, 1094, 988, 814, 771,

754, 531, 456 cm™. HRMS (ESI, Q-TOF) m/z: [M + H]* Calculated for C1:HsN.O 185.0715, found 185.0705.

S25



iii) Characterization data of derivatives

1-(Methoxycarbamoyl)-2-0x0-2,3-dihydro-1H-benzo[d]imidazole-5-sulfonyl chloride (2ca)

ClO,S H
s
N
|-|3co\N)Q o
H

2ca

Chemical Formula: CgHgCIN;05S
Exact Mass: 304.9873

Prepared according to 7, 2c (0.050 g, 0.24 mmol), CISO,0H (0.5 ml),
2ca (0.040 g, 55%). Reaction time: 18 h. Yield: 55%. Nature: light
orange solid. Melting Point: 298°C. *H-NMR (400 MHz): & 11.69 (s,
1H), 11.16 (s, 1H), 8.18 (s, 1H), 7.44 (d, 1H, J= 8.45 Hz), 6.98 (d, 1H,
J=8.79 Hz). 13C-NMR (100 MHz): 5153.8, 151.5, 129.3, 126.7, 122.2,

112.3, 109.0, 64.7. FTIR (neat): 3270, 1649, 1564, 1379, 1094, 772

cm®. HRMS (ESI, Q-TOF) m/z: [M + H]* Calculated for CoHgN3OsSCl 305.9951, found 305.9935.

5-((2-(4-Bromophenyl)hydrazinyl)sulfonyl)-N-methoxy-2-oxo0-2,3-dihydro-1H-benzo[d]imidazole-1-

carboxamide (2cb)

Chemical Formula: C4sH{4BrN;05S
Exact Mass: 454.9899

Ci15H13NsOsSBr 453.9821, found 453.9819.

Prepared according to 7, 2ca (0.040 g, 0.31 mmol), B (0.134 g, 0.63
mmol), 2cb (0.049 g, 84%). Reaction time: 12 h. Yield: 57%.
Nature: light yellow solid. Melting Point: 350°C. *H-NMR (400
MHz): & 11.22 (s, 1H), 9.54 (s, 1H), 8.35 (s, 1H), 7.73 (s, 1H), 7.62
(d, 1H, J= 7.98 Hz), 7.22 (d, 3H, J= 8.36 Hz), 6.73 (d, 2H, J= 9.71

Hz), 3.75 (s, 3H). HRMS (ESI, Q-TOF) m/z: [M - H] - Calculated for
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11) Single-crystal X-Ray data of 2m and 2a

For the determination of X-ray crystal structures of 2a and 2m a single crystal was selected and mounted with paratone
oil on a glass fiber using gum. The data was collected at 293K on a CMOS based Bruker D8 Venture PHOTON 100

diffractometer equipped with an INCOATEC micro-focus source with graphite monochromatic Mo Ko radiation (A =
0.71073 A) operation at 50 kV and 30 mA. For the integration of diffraction profiles SAINT program® was used.

Absorption correction was done applying SADABS program.® The crystal structure was solved by SIR 927 and refined

by full matrix least square method using SHELXL-978 WinGX system, Ver 1.70.01.° All the non-hydrogen atoms in

the structure were located the Fourier map and refined anisotropically. The hydrogen atoms were fixed by HFIX in

their ideal positions and refined using riding model with isotropic thermal parameters. The crystal structure (excluding

structure factor) has been deposited to Cambridge Crystallographic Data Centre and allocated deposition number: 2a:

CCDC 1983427 and 2m: CCDC 1965927.19

Figure S3: X-ray crystal structure of 2m

CCDC No. CCDC 1965927

Formula C16 H1I5 N3 O3

Formula weight 297.31

Crystal System Monoclinic

Space group P21/c

a, b, c(A) 10.300(5) 13.359(5) 10.747(5)
a, B,y (°) 90 103.880(5) 90

V (A% 1435.6(11)

Z 4

Calculated Density (g/cm?®) 1.376
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Absorption coefficient (mm™) 0.097

F(000) 624

Crystal Size (mm?) 0.20x 0.32x 0.40
Theta range for data collection: 2.5°1t0 27.3°

Data set -13:13;-17:17; -13: 11
Reflection 19165

Independent refl. [R(int) = 0.086]

data [I1> 20(I)] 1859

R indices (all data) R =0.0520, wR2= 0.1679
S 1.03

Min. and Max. Resd. Dens. (e/A%)

-0.15 and 0.22

Table S2: Selected bond lengths [A] of 2m

Atoms Bond lengths [A] Atoms Bond lengths [A]
0001-C9 1.215(3) C11-C16 1.386(4)
0002-N03 1.396(3) C11-C12 1.380(3)
0002-C10 1.424(3) C12-C13 1.374(3)
N02-C7 1.475(3) C13-C14 1.382(3)
NO02-C8 1.390(3) C14-C15 1.367(3)
N02-C9 1.406(3) C15-C16 1.368(4)
NO1-C1 1.397(3) C2-H2 0.9300
NO1-C8 1.350(3) C3-H3 0.9300
NO03-C9 1.330(3) C4-H4 0.9300
Cl-C2 1.387(3) C5-H5 0.9300
C1-C6 1.382(3) C7-H7A 0.9700
C2-C3 1.379(4) C7-H7B 0.9700
NO1-HO1 0.8600 C10-H10A 0.9700
C3-C4 1.380(4) C10-H10B 0.9700
NO03-HO03 0.8600 Cl1-H11 0.9300
C4-C5 1.380(3) C13-H13 0.9300
C5-C6 1.382(3) Cl4-H14 0.9300
C6-C7 1.494(3) C15-H15 0.9300
C10-C12 1.497(3) C16-H16 0.9300
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Table S3: Selected bond angles [°] of 2m

Atoms Bond angles[°] Atoms Bond angles[°]
N03-0002-C10 108.98(16) C12-C11-C16 120.3(2)
C7-N02 -C8 123.28(17) C10-C12-C11 122.99(19)
C7-N02-C9 113.13(15) C10-C12-C13 118.60(18)
C8-N02-C9 123.37(17) C11-C12-C13 118.41(19)
C1-N01-C8 126.44(17) C12-C13-C14 121.13(19)
0002-N03-C9 117.57(18) C13-C14-C15 120.1(2)
N01-C1-C2 120.85(19) C14-C15-C16 119.6(2)
N01-C1-C6 118.20(18) C11-C16-C15 120.5(2)
C2-C1-C6 120.95(19) C1-C2-H2 120.00
C1-C2-C3 119.5(2) C3-C2-H2 120.00
C1-N01-HO1 117.00 C2-C3-H3 120.00
C8-N01-HO01 117.00 C4-C3-H3 120.00
C2-C3-C4 120.2(2) C3-C4-H4 120.00
0002-N03-H03 121.00 C5-C4-H4 120.00
C9-N03-H03 121.00 C4-C5-H5 120.00
C3-C4-C5 119.8(3) C6-C5-H5 120.00
C4-C5-C6 121.0(2) N02-C7-H7A 109.00
C1-Ce6-C7 120.48(18) N02-C7-H7B 109.00
C5-C6-C7 120.83(19) C6-C7-H7A 109.00
C1-C6-C5 118.65(19) C6-C7-H7B 109.00
N02-C7-C6 113.41(16) H7A-C7-H7B 108.00
N02-C8-N01 116.24(18) 0002-C10-H10A 110.00
0003-C8-N02 123.41(19) 0002-C10-H10B 110.00
0003-C8 -N01 120.35(19) C12-C10-H10A 110.00
0001-C9-NO3 123.3(2) C12-C10-H10B 110.00
N02-C9-N03 116.68(18) H10A-C10-H10B 108.00
0001-C9-N02 119.99(19) C12-C11-H11 120.00
0002-C10-C12 110.14(17) C16-C11-H11 120.00
C12-C13-H13 119.00 C14-C15-H15 120.00
C14-C13-H13 119.00 C16-C15-H15 120.00
C13-C14-H14 120.00 C11-C16-H16 120.00
C15-C14-H14 120.00 C15-C16-H16 120.00

Table S4: Selected hydrogen bonding geometry [A, °] for a compound 2m
D--H.. A D.H H.A D.A D--H.A

NO1 - HO1 . O001 0.8600 1.9800 2.839(3) 173.00
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NO3 - HO3 . 0003

0.8600

1.9000 2.545(3) 131.00

C11 - H11 . 0002

0.9300

2.4200 2.751(3) 101.00

Figure S4: X-ray crystal structure of 2a

CCDC No. CCDC 1983427

Formula C15H13 N3 03

Formula weight 283.28

Crystal System Triclinic

Space group P1 (No. 1)

a, b, c(A) 5.0971(6) 5.3649(7) 12.3429(16)
a, B,y (°) 99.966(5) 96.111(4) 90.897(4)
V (A3 330.34(7)

Z 1

Calculated Density (g/cm?®) 1.424

Absorption coefficient (mm™) 0.102

F(000) 148

Crystal Size (mm?®) 0.27 x 0.28x 0.30

Theta range for data collection: 3.4°t0 29.6°

Data set

17 -70 7 -17: 17
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Reflection 4129
Independent refl. [R(int) = 0.061]
data [1 > 20()] 2328

R indices (all data)

R =0.0722, wR2= 0.2059

S

1.07

Min. and Max. Resd. Dens. (e/A%)

-0.64 and 0.57

Table S5: Selected bond lengths [A] of 2a

Atoms Bond lengths [A] Atoms Bond lengths [A]
01-C2 1.212(5) C6-C9 1.368(6)
02-N1 1.400(5) C7-C8 1.404(7)
02-C5 1.449(6) C8-C9 1.396(7)
03-C14 1.229(6) C10-C11 1.392(10)
N1-C2 1.338(5) C11-C13 1.375(9)
N2-C2 1.410(5) C12-C15 1.390(8)
N2-C6 1.416(5) C12-C13 1.359(9)
N2-C14 1.413(6) Cl-H1A 0.9300
N3-C4 1.379(6) C5-H5A 0.9700
N3-C14 1.356(6) C5-H5B 0.9700
C1-C4 1.394(6) C7-H7 0.9300
C1-C7 1.379(7) C8-H8 0.9300
N1-H1 0.8600 C9-H9 0.9300
C3-C5 1.502(7) C10-H10 0.9300
C3-C15 1.386(8) C11-H11 0.9300
C3-C10 1.393(7) C12-H12 0.9300
N3-H3 0.8600 C13-H13 0.9300
C4-C6 1.398(5) C15-H15 0.9300
Table S6: Selected bond angles [°] of 2a
Atoms Bond angles[°] Atoms Bond angles[°]
N1-02-C5 109.1(3) C10-C11-C13 120.4(6)
02-N1-C2 115.1(4) C13-C12-C15 119.8(6)
C2-N2-C6 124.4(3) C11-C13-C12 120.3(6)
C2-N2-C14 126.2(3) 03-C14-N3 128.7(4)
C6-N2-C14 109.4(3) N2-C14-N3 105.5(4)
C4-N3-C14 111.5(4) 03-C14-N2 125.8(4)
C4-C1-C7 117.5(4) C3-C15-C12 121.4(5)
C2-N1-H1 122.00 C4-C1-H1A 121.00
02-N1-H1 123.00 C7-C1-H1A 121.00
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01-C2-N2 121.5(4) 02-C5-H5A 109.00
01-C2-N1 125.0(4) 02-C5-H5B 109.00
N1-C2-N2 113.5(3) C3-C5-H5A 109.00
C5-C3-C15 120.9(4) C3-C5-H5B 109.00
C10-C3-C15 118.0(5) H5A-C5-H5B 108.00
C5-C3-C10 121.1(5) C1-C7-H7 119.00
C4-N3-H3 124.00 C8-C7-H7 119.00
C14-N3-H3 124.00 C7-C8-H8 120.00
N3-C4-C6 108.1(4) C9-C8-H8 120.00
C1-C4-Cé 120.8(4) C6-C9-H9 121.00
N3-C4-C1 131.1(4) C8-C9-H9 121.00
02-C5-C3 112.7(4) C3-C10-H10 120.00
C4-C6-C9 121.9(4) C11-C10-H10 120.00
N2-C6-C4 105.5(3) C10-C11-H11 120.00
N2-C6-C9 132.6(3) C13-C11-H11 120.00
C1-C7-C8 121.5(4) C13-C12-H12 120.00
C7-C8-C9 120.6(5) C15-C12-H12 120.00
C6-C9-C8 117.7(4) C11-C13-H13 120.00
C3-C10-C11 120.1(5) C12-C13-H13 120.00
C3-C15-H15 119.00 C12-C15-H15 120.00

Table S7: Selected hydrogen bonding geometry [A, °] for a compound 2a

D--H.. A D.H H.A D.A D--H..A
N1 --H1 ..0O3 0.8600 1.9800 2.632(5) 132.00
N3 --H3 .01 0.8600 2.1700 2.911(5) 144.00
N3 --H3 ..02 0.8600 2.4700 3.215(5) 146.00
C5 --H5A .03 0.9700 2.5500 3.322(6) 137.00
C9 --H9 .01 0.9300 2.4100 2.929(6) 115.00
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12) NMR, FTIR and HRMS of the compounds

o M 1
Y H-NMR (CDCI3, 400 MHz) of 1a

H H 1a

Chemical Formula: C,,H,,N,0,
Exact Mass: 406.1641
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13C-NMR (CDCl;, 100 MHz) of 1a
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13C-DEPT (CDCl;, 100 MHz) of 1a

L L o e G e o o o i o o
500 400 300 200 10.0 0 -10.0

— .
20,0 110.0 100.0

I T
920.0 800 70.0 60.0

2000 190.0 180.0 170.0 160.0 150.0 140.0 13‘10

[

-

29,1377
28.9088
26.2392
251713
79.0811
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HRMS of 1a

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

101 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:5-25 H: 525 NO05 0O:14 Cu0-2

Sample Name : 18-01-281 ITRPR XEVO G2-XS QTOF
TestName  : HRMS-1
280819-18-01-281- 17 (0.174) AM2 (Ar,22000.0,0.00,0.00); Crm (17:20) 1: TOF MS ES+
3.7 Te+007
100 258.1252
O -
2251022
407.1720
250.1263
&
284.1030
N 2851068 ma8.1710 371.0445 1322 so7oore 572235 gosqgzg 6972145
miz

200 225 250 275 300 325 350 3V5 400 425 450 4¥5 500 525 550 575 600 625 650

Minimuam: -1.5

Maximum: 5.0 10.0 50.0

Mass Calc. Mass mDa FEM CBE i-FIT Harm Conf (%) Formula
407.1720 407.1719 0.1 0.2 13.5 £99.5 nfa nfa C22 H23 N4 04
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FTIR of 1a

100
96
| |

92
|

1690.24 —
1475.80 —
1336.85 —
904.10 —

727.98 —

649.09 —

I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-397.0 18-01-397 Instrument type and / or accessory 2/4/2020

Wavenumber cm-1 Transmittance [%]

3097.524564 1.000340
3996.095345 1.000353
3994.666126 1.000359
3993.236908 1.000347
3991.807689 1.000322
3990.378470 1.000295
3988.949252 1.000278
3987.520033 1.000269
3986.090814 1.000252
3084.661596 1.000214
3983.232377 1.000163
3981.803159 1.000119
3980.373940 1.000098
3078.944721 1.000101
3977.515503 1.000117
3976.086284 1.000137
3974.657065 1.000155
3973.227847 1.000163
3971.798628 1.000150
3970.369409 1.000108
3968.940191 1.000043

Page 1 of 115
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(o)
|
N

(o) H

HN

L0 -
o A,
H H

Chemical Formula: CgH34N4O,
Exact Mass: 490.2580

TH-NMR (CDCl;, 400 MHz) of 1b
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13C-NMR (CDCls;, 100 MHz) of 1b
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13C-DEPT (CDCl;, 100 MHz) of 1b

700 60.0 500 400 30.0 200 100 0 -10.0
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200.0 190.0 180.0 170.0 160.0 150.0 140.0 1?;\1

20,0 110.0 100.0 90.0 80.

[

789476 —= |
34.0684
24.0475

129.6716
127.0115
126.0866
125.0760
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HRMS of 1b

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 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-30 H:11-35 MN:0-5 O:1-4

Sample Mame @ 18-01-339 ITRPR XEVO G2-X5 OTOF
Test Marme : HRMS-1
051119-18-01-339 18 (0.183) AM2 (Ar, 22000.0,0.00,0.00); Cm (18:20) 1: TOF M5 ES+
1.17e+007
100 491.2651
%_
513.2470
529 2210
3261493
i T.1527 530.2244
o 222047 274.2T06 397.1187443.1241 575.2191620 3683 90--2385 755.3679 777.3018
LI DLUL DAL B BN NN LA BN L L L N L NN NLELEL R BLELE B B
200 250 300 350 400 450 500 550 600 650 T00 750 800
Mindmuam: -1.5
M mam : 5.0 50.0 50.0
Mass Cale. Mass mDa FPM DEE i-FIT Harm Conf (%) Formula
491 . 2651 441 . 2658 -0.7 -1.4 13.5 620.2 nfa n/a C28 H35 N4 04
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FTIR of 1b

o
o
‘_1 —
. - W
(o]
o
(e0}
o |
N~
d ¥ 3 8ARRE & 2 vy agy 3 3
© ~ ~ INEeReT=IN o w N dom o 9
o n Te] O OO 0 N~ N~ o~ OOt ™M <
> & Q S8883 S 2 85 8RR 8 ¥
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-339.0 18-01-339 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 0.999675
3996.073013 0.999782
3994.643803 0.999879
3993.214592 0.999953
3991.785381 0.999994
3990.356171 1.000000
3988.926960 0.999974
3987.497749 0.999926
3986.068539 0.999868
3984.639328 0.999810
3983.210117 0.999758
3981.780907 0.999713
3980.351696 0.999672
3978.922485 0.999637
3977.493275 0.999612
3976.064064 0.999599
3974.634853 0.999588
3973.205643 0.999568
3971.776432 0.999532
3970.347221 0.999489
3968.918011 0.999453
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90H3 1H-NMR (CDCl;, 400 MHz) of 1c

NH
(o}
AL -0CHs
H H 1c

Chemical Formula: C4oH{4N,0,
Exact Mass: 254.1015

g g |z -
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A A A
 paa —r— T s —rTT T T T T T T ™ T T T ™ T T T T T T a T
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13C.NMR (DMSO-d6, 100 MHz) of 1c

MJMWW
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1250950
644169 —
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13C-DEPT (DMSO-d6, 100 MHz) of 1¢c

140.0 130.0 A\ 120.0 | 110.0 100.0 LAY 0.0 TiL.0 60.0 500 40.0 30.0 20,0 10.0 (] =10.0
g% : 3
G55 3 I
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HRMS of 1¢c

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 PPM [ DBE: min=-1.5, max = 50.0
Elernent prediction: Off

Murnber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

&8 formulale ) evaluated with 1 resulis within Bmits {up to 50 best isotopic matches for each mass)
Elements Used:

C:8-30 H:T7-30 MN:04 O:1-5 Na: 01

Page 1

Fample Mame - 18-01-367 ITRPFR HEVO G2-K5 CTOF
=t Mame o HRMEA
Z81119-18-011-367- 17 {0.174) AMZ [Ar,Z2000.0,0.00,0.00); Cm [17-20) 1: TOF MS ES+
2. 21e=007
100= 208.0705
4 277.0595
1 ETLE?EQ
Lo
311817
;I}EI.I.‘.I?H'I
1501032
|.I_ 230 2465
E L] II'IIl II'|II'|I-+|II.I'| I* I'|II'|
100 150 200 250 300 350 400 450 500 550 600 650
Mimimgm: 1.5
Maximam 5.0 14.0 0.0
Mam= calc. Mams =Dz 2B LD2E i-FIT HNorm conf (¥} Formuala
277.0895 277.0313 -1.8 -E.5 5.5 291.8 nfa nfa C10 H14 ¥4 o4 Na
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FTIR of 1c

65
|

969.18 —

z
;

B BRY e ~ <
o) 19 19 0 o) ™~ ©
Yol © oM [s¢] ) [e2]
& gad S N Q
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-303.0 18-01-303 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 0.999918
3996.073013 0.999762
3994.643803 0.999611
3993.214592 0.999482
3991.785381 0.999403
3990.356171 0.999396
3988.926960 0.999459
3987.497749 0.999572
3986.068539 0.999705
3984.639328 0.999833
3983.210117 0.999936
3981.780907 0.999997
3980.351696 1.000000
3978.922485 0.999939
3977.493275 0.999820
3976.064064 0.999660
3974.634853 0.999489
3973.205643 0.999335
3971.776432 0.999217
3970.347221 0.999138
3968.918011 0.999096

Page 1 of 115
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OBn
oYr'm
\@NHO
NJLN,OBn 14

Chemical Formula: Co3H,4N,O,
Exact Mass: 420.1798

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

Ex Lr]
== -
- T -+ o]
1
II|IIIII|I|I|IIII|II IIII|IIIIII|I||IIIIIII'|'I T I|I II|IIIII I|II T |I I|I'I
9.0 SI}\ / /(R 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0
ry ol -+ =
BE Zcisc 2 i3
A el = ™
Ll e~ =T ~l
13C-NMR (CDCl;, 100 MHz) of 1d
PN VRDRI 1 M " | , . 1.
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13C-DEPT (CDCI;, 100 MHz) of 1d

129.4523
128.8802
126.8684
125.1999

79.0430

21,0537
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HRMS of 1d

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 25.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

15 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-25 H:11-25 N:04 O 1-5

Sample Mame : 18-01-321 IITRPR X¥EVO G2-X5 QTOF
Test Marme : HRMS-1
231019-18-01-321 18 (0. 183) AM ({Top_4, Ar, 10000.0,0.00,0.00); Cm (18:20) 1: TOF M5 ES+
1.04e+007
100- 421.1869
298 1178
%_
2742737 841.3636
2391161 ii.'lﬁ??
289.1185 454
448 1427 679.5072
230.2466 385.0590 521.1082 s e 793.3414
D 1, - \i | . 1 . -| o | .l |L o ll I.L 1 L
| N AL LAY B ||.|*||..I.||.I....I..“I... | L L L LA L LN LA AN L LN L N LN R R RN LR RERLN L RN LR | ITIrI
1580 200 250 300 350 400 450 500 850 G600 650 T00 750 800 850
Minimoam: -1.5
Mz 1 rmiam 2 5.0 25.0 50.0
Mass Cale. Mass mDa FEM DEE i-FIT Narm Conf (%) Formula
421.18609 421.1876 -0.7 -1.7 13.5 716.3 n/fa nia C23 H25 N4 04
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FTIR of 1d

o
s
—
o
(@]
Q
o0
o
N~
& s Q ? o ~© o
< R ; o o X ™~ @ —
N~ [Te) N N [ee] N~ Ol N~
b g 8 3 S 8 Q3 g
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-321.0 18-01-321 Instrument type and / or accessory 1/6/2020
Wavenumber cm+1 Transmittance [%]
3997.502224 0.999538
3996.073013 0.999531
3994,643803 0.999525
3993.214592 0.999522
3991785381 0.999522
3990.356171 0.999524
3988.926960 0.999533
3987.497749 0.999556
3986.068539 0.999601
3984639328 0.999665
3983.210117 0.999742
3981780907 0.999822
3980.351696 0.999900
3978.922485 0.999966
3977.493275 1000000
3976.064064 0.999976
3974634853 0.999875
3973.205643 0.999706
3971.776432 0.999506
3970.347221 0.999330
3968.918011 0.999219
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E TH-NMR (DMSO-d6, 400 MHz) of 1e

HN
LI
H3C’O‘NJLN

H H 1e

Chemical Formula: C{{HgN4O,
Exact Mass: 268.1172

P = w =S
P e - L e vt N
|||||||||||||||||||||||||||||| """ I """"" I """"" I """"" I|||||||||I|||||||||I|||||||||||||||||||||||||||'|| """"" I"
11.0 ‘ 10.0 ‘ 9.0‘ 8.0 ‘ T.T ‘ 6.0 5.0 4.0 ‘ 3.0 ‘ 2.0 1.0 0 -1.0
= = r- =]
g ] g e g8 g i
£ £ s v S - ~
2 = -] = - -] Lar] ~l

13C-NMR (DMSO-d6, 100 MHz) of 1e

—
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. . 0.0 B0 T0.0 60.0 50.0 40.00 30.0 20 1.0 0 =100
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13C-DEPT (DMSO-d6, 100 MHz) of 1e

A AT A S S e T

100.0 90.0 80.0 70.0 0.0 500 400 300 200 100 O -10.0

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 TJ.D

t’

1255241
121,3575
109.4488
108.6097
64.3407
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HRMS of 1e

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
69 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:8-30 H:7-25 NO5 0O:0-6
Sample Name : 18-01-386 IITRPR XEVO G2-X5 OTOF
Test Mame : HRMS-1
231219-18-01-386 12 (0.131) 1: TOF MS ES+

1_20e+008

100 149.0710
2911064
2220870
%_
307 0802
1°0.0730 2230896 274.2737
1521010 - 3132735
I 212-[!19{ 224 0920 267 2688 3412047 g 3157 387.1805
D_Mnuluuluu|-|-||lll||||l|||lll| miz
140 160 180 220 240 260 280 300 320 340 360 380 400

Minimam: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa FFM CEBE i-FIT Norm Conf (%) Formula
269.1242 2659.1250 -0.8 -3.0 5.5 921.9 nfa Cll H1T H4 04
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FTIR of 1e

o
o
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[e0]
o |
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3 R& S B 3 @ W og
N S~ o @ N~ Sq
N~ no N ™ N~ (92X 42 oN
a3 £489 3 = N3 S9
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-387.0 18-01-387 Instrument type and / or accessory 1/6/2020
Wavenumber cm-1 Transmittance [%]
3997.502224 1.000010
3996.073013 1.000016
3994.643803 1.000000
3993.214592 0.999946
3991.785381 0.999848
3990.356171 0.999710
3988.926960 0.999549
3987.497749 0.999393
3986.068539 0.999264
3984.639328 0.999176
3983.210117 0.999139
3981.780907 0.999163
3980.351696 0.999243
3978.922485 0.999347
3977.493275 0.999417
3976.064064 0.999400
3974634853 0.999294
3973.205643 0.999150
3971.776432 0.999036
3970.347221 0.998987
3968.918011 0.998999

Page 1 of 115
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OBn "H-NMR (CDCl;, 400 MHz) of 1f

OYNH
NHO

\o NJLN,OBH
H H 1f

Chemical Formula: Cy3H,4N4O5
Exact Mass: 436.1747
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13C-NMR (CDCl;, 100 MHz) of 1f
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13C-DEPT (CDCl;, 100 MHz) of 1f

200.0 190.0 180.0 170.0 160.0 150.0 140.0 1300 120.0 IYI]KI] 1000 %0.0 800 70.0 600 50.0 40.0 300 200 100 0 =10.0
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HRMS of 1f

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM [/ DBE: min=-1.5, max =50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

17 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-25 H:11-30 N:0-4 O 1-5

Sample Mame : 18-01-342 IITRPR XEVO G2-XS QTOF
Test Mame : HRMS-1
081119-18-01-342 16 (0.165) AM2Z (Ar, 22000.0,0.00,0.00); Cm (16:22) 1: TOF MS ES+
2 G6e+007
100— 4371817
341127
%_
459.1633
#
265 1121 4751374
§15.11ED
1 T6. 1409
o7.9675 156.0034 m”ﬁﬁ 1153316, 1190 431.0880 537.1075 674.2426 7404514 777 3023
0 5 “‘w L 4 i N
III'III"IIII'III"I'I"III"II"'IIII'III"IIII'III'III"III"II"'III"II"I 'III"III"III"II"'III"II"'III"II"'III"III"II"'III"II"'I rrf_z
50 100 150 200 250 300 350 400 450 S0 550 600 650 700 750
M1 i mm -1.5
Mz dmam : 5.0 5.0 50.0
Mass Cale. Mass mDa PEM DEE i-FIT Norm Conf (%) Formula
437.1817 4371825 -0.8 -1.8 13.5 755.4 nfa n/a C23 H25 N4 05

S55



FTIR of 1f

To R
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-342.0 18-01-342 Instrument type and / or accessory 1/6/2020
Wavenumber cm+1 Transmittance [%6)]
3997.502224 0.999801
3996.073013 0.999908
3994.643803 0.999984
3993.214592 1.000000
3991.785381 0.999937
3990.356171 0.999789
3988.926960 0.999577
3987.497749 0999343
3986.068539 0999141
3984.639328 0.999017
3983.210117 0.998992
3981.780907 0.999069
3980.351696 0999222
3978.922485 0.999404
3977.493275 0.999550
3976.064064 0.999604
3974.634853 0.999553
3973.205643 0.999429
3971.776432 0.999284
3970347221 0.999154
3968.918011 0.999053
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OMe TH-NMR (CDCl3, 400 MHz) of 1g

OYNH

O
NJ-LN,OMe
H H 19

Chemical Formula: C4,H.gN40,
Exact Mass: 282.1328
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13C-NMR (CDCIl3, 100 MHz) of 1g
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13C-DEPT (CDCls;, 100 MHz) of 1g

2000 190.0 180.0 1700 160.0 150.0 140.0 130.00 120.0 110.0 1000 0.0 S0 70.0 Gl 50,0 40.0 300 200 100 L1} =10.0
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HRMS of 1g

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max =50.0
Element prediction: Off

Murnber of isotope peaks used for i-FIT =8

Monoisctopic Mass, Even Electron lons
37 formulale) evaluated with 1 results within Bmits (up to 50 closest results for each mass)

Elements Used:
Coi11-20 H:11-25 MO04 O 0-B
Sampee Name © 18-01-411 ITRPR UPLC-XEVOGZXSTTOF
TstMame © HAMS-1
170920-18-01-411- 15 (0.157) 1: TOF M ES+
5.568+007
100 163.0691
2361051
283.1400
164.0893
B
305.1216
237.1051
"
306.1241
443.1802
357.091% 383 0642412 6667 s

125 150 175 200 225 250 275 30 325 350 ITS 400 425 450 475 50O

-1.5
5.0 5.0 501.0
Mamm Ccalc. Mass =m=Da 20 LD2E i—-FIT Morm conf (%) Formula
283.1400 Z83.1206 -1.8 -2.1 5.5 1161.1 =nfa nfa £12 H19 K4 o4
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FTIR of 1g
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Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-411.0 18-01-411 Instrument type and / or accessory 10/21/2020

Wavenumber cm+1 Transmittance [%]

3997.658602 1.001773
3996.229335 1.001633
3994.800069 1.001500
3993.370802 1.001387
3991.941536 1.001301
3990.512269 1.001230
3989.083002 1.001158
3987.653736 1.001073
3986.224469 1.000987
3984.795203 1.000921
3983.365936 1.000887
3981.936670 1.000875
3980.507403 1.000870
3979.078136 1.000862
3977.648870 1.000847
3976.219603 1.000818
3974.790337 1.000769
3973.361070 1.000689
3971.931804 1.000576
3970.502537 1.000439
3969.073270 1.000294
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C')Bn
(o) NH

NH
(o]

JL _OBn

N N
H H 1h

Chemical Formula: C,4H;6N4O,4
Exact Mass: 434.1954

H-NMR (CDCl;, 400 MHz) of 1h

I .
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|8.l'.‘ //\\\?Ul 6.0 S.Ul 4.0 30 | IZ.U 1.0 ] =10
k- Lol ol il ol ol - -+ Ao
13C-NMR (CDCl;, 100 MHz) of 1h
k | W (. | L .
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13C-DEPT (CDCl;, 100 MHz) of 1h
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128.7944

S62



HRMS of 1h

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 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 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:11-25 H:11-30 MN:0-5 O:1-5
Sample Mame © 18/01/316 IITRPR XENVD G2-X5 QTOF
Test Narme . HEMS=1
051118-18-01-316 17 (0. 174) AMZ (Ar, 22000.0,0.00,0.00); Cm (17:20) 1: TOF MS ES+
4. 64e+007
1004 4352034
3121310
T iﬂi.Eﬂ-’lE
457.1830
253.1289
4731573
313.1334
1 254.1320 741607
237.0739 314.1368 LL 5191554 564.3071
- 390.0734 i L ) 619.31 3.
[:|l|l||-|l||-|ll|l-Ill|-l|-|-l|-||ll|||ll|||l-||-l-|-ll|l|-l|l||l||l|l||l1lllrI |l||||l'*""r%r‘3ﬁ
200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

Minimum: -1.5
Masximum: 5.0 10.0 50.0
Mass Calec. Mass mDa FFM CBE i-FIT Norm Conf (%) Formula
435.2034 4352032 0.2 0.5 13.5 a03.7 nfa nfa C24 H2T H4 04
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FTIR of 1h
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-316.0 18-01-316 Instrument type and / or accessory 1/6/2020

Wavenumber cm+1 Transmittance [%)]

3997.502224
3996.073013
3994.643803
3993.214592
3991.785381
3990.356171
3988.926960
3987.497749
3986.068539
3984.639328
3983.210117
3981.780907
3980.351696
3978.922485
3977.493275
3976.064064
3974.634853
3973.205643
3971.776432
3970.347221
3968.918011

1.000853
1.000867
1.000878
1.000880
1.000872
1.000850
1.000811
1.000754
1.000686
1.000611
1.000540
1.000482
1.000448
1.000442
1.000457
1.000475
1.000478
1.000456
1.000418
1.000386
1.000378
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O~__NH
Y TH-NMR (CDCl;, 400 MHz) of 1i

H 1i

Chemical Formula: Cy5H53N304s
Exact Mass: 425.1409

R |I“ il
“on R Y a0 50 AR s 20 e o
| AN | ||

13C-NMR (CDCI3, 100 MHz) of 1i

80.0 700 6.0 50.0 40.0 30.0 10 0 =10.0

-

200.0 1%0.0 150.0 170.0 lﬁll.lJl 1500 | 140)0/) yﬂ}) 120.0 1100 10 0.0

1574554
144.0402
139.0727
135.6975
1342673
1296812
1282986
127.5931
1255908 ——
1237125
123.3693
65,0081
21.7020
213874
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13C-DEPT (CDCl;, 100 MHz) of 1i
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HRMS of 1i

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min=-1.5, max = 50.0
Elerment prediction: Off

Murmber of isotope peaks used for i-FIT=8

Monoisotopic Mass, Even Electron lons

100 formulale) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Usad:

C:11-25 H:10-25 M 13 O-0-8 5:1-4

EZampie Mame - 15-01-44£-2 ITRPFR UPLC-KEVDEIN SUTOF
st Mame : HRMS-1
Z21020-18-01-424-2- 12 {0.131) 1: TOF MS ES+
1. 16e+0035
100= 303000
Jo0. 1169
Berd 2258
%-

Ir2.0uTT

SBE.OTT

0751 4491120 54305456 oo geoc GTAATIO

Mz aedmam: 5.0 0.0 a0
Vomm calc. Mams =Dz oM D2E i-EFIT Horm cons (X)) Formula
250 1169 2503 .1175 =-I.& -1.7 B.5 1815 . E =nfa nfa Cle H20O W3 €4 8
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FTIR of 1i
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-444.0 18-01-444 Instrument type and / or accessory 10/23/2020

Wavenumber cm-1 Transmittance [%)]

3997.658602 1.000565
3996.229335 1.000590
3994.800069 1.000599
3993.370802 1.000577
3991.941536 1.000523
3990.512269 1.000453
3989.083002 1.000396
3987.653736 1.000370
3986.224469 1.000373
3984.795203 1.000383
3983.365936 1.000372
3981.936670 1.000320
3980.507403 1.000226
3979.078136 1.000108
3977.648870 0.999991
3976.219603 0.999895
3974.790337 0.999826
3973.361070 0.999781
3971.931804 0.999757
3970.502537 0.999763
3969.073270 0.999806

Page 1 of 115

568



O~_NH

(.!)Me

OMe

Chemical Formula: C14H4gN,0,
Exact Mass: 304.1172

TH-NMR (DMSO-d6, 400 MHz) of 1j

1j

- =r5 =
= fa= 2 25 rER e
| | I |_a__sh
11.0 10.0 9.0 5.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 =10
ar] [ [= e il ) I~
5 : : ageseng g
< @ o pr R RPN, =
13C-NMR (DMSO-d6, 100 MHz) of 1j
1900 180.0 170.0 lw.\[ 150.0 140.0 ?ju}l ‘tl]l] 110.0 [ =100
w - e 00— ot
: Frfacl : ;
= Pl = i
& mARKAH 2
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13C-DEPT (DMSO-d6, 100 MHz) of 1j

200.0 1900 180.0 170.0 1660 1500 140.0 130.0 \ \({IU 110 | 1000 0.0 0.0 T0.0 &l S0.0 40.0 30.0 20.0 10.0 ] =10
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HRMS of 1j

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: OfF

Murrer of isotope peaks used for i-FIT =6

Monoisotapic Mass, Even Electron lons

42 formula{e) evaluated with 1 resulis within Bmits (up to 50 bestisobopic matches for each mass)
Elements Used:

Coi1-20 H:11-2% M:04 O: 04 Na: 01

Zample Name :© 15-01-413-02 IITRPR UPLC-£EV DG SOTOR

®BstMame @ HRMSE-1
Z20920-18-01-413-02_ 12 {0.131) 1: TOF MS E5+
2.05e+007

100 327 1031
3182985
x
340, 2550
453.3426

Mamm calc. Mams =Dz IEM DEE i-FIT Horm conf{t) Formula

227.105L 227 . 10E9 -1.8 -5.5 8.8 l63<.6 =nfa nfa Cl4q H1e K4 O4 Ha
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FTIR of 1j

100
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2250.44
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-413.0 18-01-413 Instrument type and / or accessory 10/21/2020

Wavenumber cm-1 Transmittance [%)]

3997.658602 1.002613
3996.229335 1.002399
3994.800069 1.002204
3993.370802 1.002045
3991.941536 1.001925
3990.512269 1.001831
3989.083002 1.001750
3987.653736 1.001673
3086.224469 1.001605
3984.795203 1.001553
3983.365936 1.001515
3981.936670 1.001483
3980.507403 1.001446
3979.078136 1.001393
3977.648870 1.001320
3976.219603 1.001230
3974.790337 1.001129
3973.361070 1.001010
3971.931804 1.000861
3970.502537 1.000685
3969.073270 1.000499

Page 1 of 115
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(o] H
Y TH-NMR (CDCI;, 400 MHz) of 1k

H H 1k

Chemical Formula: C;;H;;N50,
Exact Mass: 407.1594

8.1807
8.1051
8.0478
8.0112

13C-NMR (CDCl;, 100 MHz) of 1k

ST RPNV AP

T
200.0 190.0 180.0 ]?0 0 EGT 150.0 140.0 X 120.0 110 0 ]l]O 0 90.0 800 70.0 60.0 500 400 300 200 100 0 -10.00
[ S & 23
= B
3 228 %5
i 233 Re
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13C-DEPT (CDCI;, 100 MHz) of 1k

200.0 190.0 180.0 170.0 160.0 1500 1400 1300 1200 1100 1000 90.0 S’DK 70.0 0.0 500 400 300 2000 100 0 -10.0
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HRMS of 1k

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 8.0 PPM [/ DBE: min=-1.5, max =50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

24 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:15-21 H: 930 MN:0-5 0O:1-5

Sample Mame : 18-01-355 IITRPR XEND G2-X5 OTOF
Test Marme 1 HEMS-1
181118-18-01-355- 18 (0.183) AMZ (Ar,22000.0,0.00,0.00); Cm {18:19) 1: TOF MS ES+
1.82e+007
100 A08. 1664
%_
M08, 1676
2742713
259 1162 | 285.0958 410.1708 679.5127
5 162.0251 . \r’ ot SRR 5432108 08,3923 701.4957 m.ag:rs
L L L I L L L I L N R R R L N R R R LU R RN LR AN LA RN LRI ¥l
100 150 200 250 300 350 400 450 500 550 GO0 650 T 750 &00
M4 mam : -1.5
Maximuam: 5.0 8.0 S50.0
Mass Cale. Mass mDa FEM LEE 1-FIT Narm Conf (%) Formula
408.1664 40B.1672 -0.8 2.0 13.5 g911.9 nfa nfa C21 H2Z2 HS 04
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FTIR of 1k

To R
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To R
(e}
T
N~
& 8 &8 § B w ) o
V) © ool © < @ ~e S
[ee] © o m o ()] o] [ Xse) o
& g 43 3 SEY R S
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-355.0 18-01-355 Instrument type and / or accessory 1/6/2020
Wavenumber cm-1 Transmittance [%]
3997.502224 0.999754
3996.073013 0.999796
3994,643803 0.999831
3993.214592 0.999856
3991.785381 0.999871
3990.356171 0.999886
3988.926960 0.999912
3987.497749 0.999950
3986.068539 0.999988
3984.639328 1.000000
3983.210117 0.999964
3981.780907 0.999874
3980.351696 0.999743
3978922485 0.999602
3977.493275 0.999483
3976.064064 0.999408
3974.634853 0.999379
3973.205643 0.999382
3971.776432 0.999402
3970347221 0.999439
3968918011 0.999497

Page 1 of 115

S76



O“ °NH
0. 11
“CH,4
Chemical Formula: C;yH(N4O,
Exact Mass: 260.1485

1H-NMR (CDCl,, 400 MHz) of 1

= e - g = s
el el s | I | =3
l_ __.__IIL ' J\__,M M
I|III||III|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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= = s = g e |
b= b= Lar N ag! Y] - —
13C-NMR (CDClI;, 100 MHz) of 1I
| J
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13C-DEPT (CDCl,, 100MHz) of 1

S B M S SR M. KNS SN SN M
2000 190.0 180.0 170.0 160.0 150.0 1400 1300 1200 1100 100.0 900 80.0 700 600 500 400 !]0.0 ‘20.0 100 0 -10.0
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HRMS of 1l

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

62 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:10-35 H:7-40 MN:0-4 0O:1-5

Sample Mame : 18-01-370 ITRPR XEVO G2-X5 OTOF
Test MNamea : HRMS-1
031299-18-01-370 12 (0.131) AM2 (Ar.22000.0,0.00,0.00); Cm (T:21) 1: TOF M5 ES+
1.53e+008
100 2141185
283.1365 543 2850
274 2727
=,
*®1  141.1008
1711113
2151200 54 2876
211543 299.1102
] 474 2658 521.3031
| 1721143 ]_ ( 340.7588 410.2027 EDS.JE_'EST 627 2431
[: o N W | | 1 . n " o g W .f
I|II|II T |III|IIII|II IIIIIIIIIII T LI} IIIIIIIIII'I"I||I||I||I||II||I|II|II|I|IIIII|||Illllllllllllllllllllrrhrl
100 150 200 250 300 350 400 450 500 550 00 650
M1 1 aom : -1.5
Ma e 1 mam : 5.0 10.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT Narm Conf (%) Formula
261.1543 261.1563 2.0 -7.7 2.5 H84.3 nfa nfa cl0 HZ1 N4 D4
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FTIR of 1l
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-370.0 18-01-370 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 1.000203
3996.073013 0.999932
3994.643803 0.999686
3993.214592 0.999500
3991.785381 0.999403
3990.356171 0.999406
3988.926960 0.999490
3987.497749 0.999621
3986.068539 0.999763
3984.639328 0.999889
3983.210117 0.999989
3981.780907 1.000063
3980.351696 1.000113
3978.922485 1.000136
3977.493275 1.000125
3976.064064 1.000075
3974.634853 0.999993
3973.205643 0.999898
3971.776432 0.999809
3970.347221 0.999736
3968.918011 0.999678

Page 1 of 115
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oB
HN-O "
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d i
NJLN’OBn 1m
H H

Chemical Formula: Cy3H4N4O,
Exact Mass: 420.1798

TH-NMR (CDCl;, 400 MHz) of 1m
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13C-NMR (CDCl;, 100 MHz) of 1m
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13C-DEPT (CDCl5, 100 MHz) of 1m
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HRMS of 1m

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM [/ DBE: min=-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

79 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:9-25 H:11-30 N: 06 0O:1-5 5:0-1

Sample Name : 18-01-300-2 ITRPR XEVO G2-XS QTOF
Test MNarmea : HRMS-=1
300919-18-01-300-2 19 (0.203) AM2 (Ar,22000.0,0.00,0.00); Cm (19:23) 1: TOF MS ES+
1.62e+007
100 4211871
%_
298 1188
422 1903
2991221 444 1725
oL 3182986 i‘misﬂa 385.0805 fl , ,5,05-,14JDE‘21;”33 577.3262 607.3926  650.2517
III"IIIIII II"III'III"I'III"I"lII'II'I'I"III'II'lllI'II'I""II'III IIllllllllllllllllll"lIII'II"lII'IIII'I"III'II""IlII'II"lII'III'lllIlllllllllI"III'I"III'III'lIIllllIII"II 1

280 300 320 340 380 380 400 420 440

Minimoam: -1.5

Maximuam: 5.0 5.0 50.0

Mass Cale. Mass mDa FFM DEE i-FIT Narm Conf (%) Formula
421.1871 421.1B76 -0.5 -1.2 13.5 T734.6 nfa nfa C23 H25 N4 04
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FTIR of 1m

60 75 90

&8 B3 B8I RN 858 €85 samoconn
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-300-02.0 18-01-300-02 Instrument type and / or access| 2/4/2020

Wavenumber cm-1 Transmittance [%]

3997.524564
3996.095345
3994.666126
3993.236908
3991.807689
3990.378470
3988.949252
3987.520033
3986.090814
3984.661596
3983.232377
3981.803159
3980.373940
3978.944721
3977.515503
3976.086284
3974.657065
3973.227847
3971.798628
3970.369409
3968.940191

0.999572
0.999554
0.999535
0.999517
0.999515
0.999560
0.999673
0.999828
0.999958
1.000000
0.999928
0.999753
0.999496
0.999170
0.998809
0.998486
0.998278
0.998218
0.998281
0.998409
0.998544
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HN-° H-NMR (CDCls, 400 MHz) of 1n

HN"&O

Chemical Formula: C»5H,gN,O,
Exact Mass: 448.2111
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13C-NMR (CDCl;, 100 MHz) of 1n
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160.6067
158.3565
4965
2962
8386
0
0568
2811
6994
79.0479
78,9239
21.6592
21.6115
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13C-DEPT (CDCl;, 100 MHz) of 1n
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HRMS of 1n

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM [/ DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used fori-FIT = 3

Monoisotopic Mass, Even Electron lons

33 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:9-30 H:7-30 N:04 0O:1-5

Sample Name : 18-01-362 IITRPR XEVO G2-XS COTOF
Test Marme : HRMS-1
27T1119-18-01-362 17 (0.174) AM (Top,4, Ar, 10000.0,0.00,0.00); Cm (17:18) 1: TOF M5 ES+
2 45a+007
100~ 4492173
%_
1450.2199
3121300
Zra. 215 471.1957
- ' miz
100 150 200 250 300 350 400 450 500 550 600 G650 T00 750 800 850

M1 i : -1.5
M 1 imiam 2 5.0 5.0 50.0
Mass Cale. Mass mDa PEM CEE i-FIT Narm Conf (%) Formula
449.2173 449 21849 -1.6 -3.6 13.5 963.4 nfa nfa C25 HZ9 N4 04
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FTIR of 1n
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-362.0 18-01-362 Instrument type and / or accessory 2/4/2020

Wavenumber cm-1 Transmittance [%]

3997.524564 1.000507
3996.095345 1.000379
3994.666126 1.000256
3993.236908 1.000145
3991.807689 1.000058
3990.378470 1.000005
3988.949252 0.999995
3987.520033 1.000017
3986.090814 1.000047
3984.661596 1.000057
3983.232377 1.000031
3981.803159 0.999975
3980.373940 0.999904
3978.944721 0.999832
3977.515503 0.999773
3976.086284 0.999738
3974.657065 0.999734
3973227847 0.999752
3971.798628 0.999776
3970.369409 0.999796
3968.940191 0.999815
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HN/gO
CL
NJLN’O\CH3 ‘o
H H

Chemical Formula: C;{H,gN4O,
Exact Mass: 268.1172

TH-NMR (CDCl;, 400 MHz) of 10
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13C-NMR (CDCl,, 100 MHz) of 10
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13C-DEPT (CDCI;, 100 MHz) of 10
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HRMS of 10

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM /| DBE: min =-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

110 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-19 H:10-35 MN: 04 O:0-5 Na: 01

Sample Mame : 18-01-366 IITRPFR XENVO G2-X5 OTOF
Test Mame . HEMS-1
20M219-18-01-366 17 (0.174) 1: TOF M5 ES+
1.15e+007
100 2011053
2220864
%_
179.0805 559 2222
202 1088
- 307.0797 02251
" ) L 3413044 4152124 489 3141 211- 561.2234
[: ||l||ll||llll-|lll-||||ll|r-l||l||l|+III||I-I|||||II|L|I-:||l||l||l+||-l|||||ll||---|l||l|||l||l||'i-|l-l|ITIr1
100 150 200 250 300 350 A0 450 500 550 600
Minimim: -1.5
Masimum: 5.0 10.0 0.0
Mass Cale. Mass mDa PEM DEE i-FIT Norm Conf (%) Formula
269.1236 269.1250 -1.4 -5.2 5.5 830.5 nfa nfa cili H17 N4 Q4
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FTIR of 10

o
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-366.0 18-01-366 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 1.000000
3996.073013 0.999883
3994.643803 0.999773
3993.214592 0.999685
3991.785381 0.999634
3990.356171 0.999624
3988.926960 0.999643
3987.497749 0.999677
3986.068539 0.999716
3984.639328 0.999756
3983.210117 0.999798
3981.780907 0.999832
3980.351696 0.999849
3978.922485 0.999842
3977.493275 0.999817
3976.064064 0.999783
3974.634853 0.999752
3973.205643 0.999729
3971.776432 0.999715
3970.347221 0.999697
3968.918011 0.999662
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H-NMR (CDCl;, 400 MHz) of 1p

HN,Ts
@f i
(0]
NJLN’ “CH; 1p
H H

Chemical Formula: C;gH4gN3;0,S
Exact Mass: 349.1096
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13C-NMR (CDCl;, 100 MHz) of 1p
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13C-DEPT (CDClI;, 100 MHz) of 1p
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HRMS of 1p

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM [/ DBE: min = -1.5, max = 50.0
Element predicticn: COff

Murmber of isotope peaks used for i-FIT =8

Monoisotopic Mass, Even Electron lons
47 formulale) evaluated with 1 resulis within imits {up to 50 closest resulis for each mass)

Elements Used:
Co10-20 H11-20 M 1-3 Oc4 5514
Sampie Mame @ 18-01-429-2 ITRFR UPLC- KBV OEE SETOF
®BetMame : HREMS-1
CA1020-18-01-428-2- 17 {0.174) 1: TOF MS ES+
A.57e+007
100= 2501178
03,0706
B9 2270
lﬁ-
1700808
[351.1104 721.2081
22 2105
31012 6705119 753 2043
551481

Mindmuam -1.5

Mzzd mam 5.0 5.0 50._.0

Mamm calc. Mams =Dz e L2E i-FIT Horm conf (%) Formuala
250.117E 230.117% 1.2 1.9 B.5 1215.7 =nfa nfa Cle H20 W3 €4 8
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100.0

FTIR of 1p

97.0 98.5
|

] I8 & 38 o o o
< © oo ™M o ® - < = @
8 s B8% & 23 g & B3
™ — A - — — - [e)] M~ n
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-429.2 18-01-429 Instrument type and / or accessory 10/21/2020

Wavenumber cm-1 Transmittance [%]

3997.658602 1.000000
3996.229335 0.999860
3994.800069 0.999750
3993.370802 0.999696
3991.941536 0.999704
3990.512269 0.999752
3989.083002 0.999797
3987.653736 0.999798
3986.224469 0.999730
3984.795203 0.999594
3983.365936 0.999420
3981.936670 0.999258
3980.507403 0.999153
3979.078136 0.999131
3977.648870 0.999182
3976.219603 0.999267
3974.790337 0.999336
3973.361070 0.999355
3971.931804 0.999328
3970.502537 0.999283
3969.073270 0.999260

Page 1 of 115
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TH-NMR (CDCl;, 400 MHz) of 1q

OH
@f i
0.
Ko, 1o
H H

Chemical Formula: CqH{,N,0;
Exact Mass: 196.0848
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13C-NMR (CDCl;, 100 MHz) of 1q
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13C-DEPT (CDCI;, 100 MHz) of 1q

300 2000 100 [} =10.0

200.0 190.0 150.0 170.0 160.0 150.0 140.0 130,0 TD‘U 1100 1000 90.0 80.0 a0 60.0 50.0 40.0

o

1294619
129.0137
124.0176
121.8914
64,8365
64,5886
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HRMS of 1q

Elemental Composition Report

single Mass Analysis

Tolerance = 10.0 PPM ! DBE: min=-1.5, max = 50.0
Element predicticn: Off

Murnber of isotope peaks used for i-FIT=8

Monoisotopic Mass, Even Electron lons

27 formulale) evaluated with 1 resulis within Bmits (up to 50 closest results for each mass)
Elements Used:

C: 840 H 1145 M 04 O-0-4  Ma0-1

Sample Mame : 15-01-423 ITRPR

st Name : HRMS-1

011020-18-01-423 12 {0131}

100= 179.0806

2190728

2022151 2302463

150 10 170 180 190 200 210 230 2440

Page 1

UPLC-XEVOGEIN S ETOF

1D TOF MS E3+
4.65e+007

1.5
5.0 13.0 50.0
Mamm calc. Ma=s =Dz ZEH L2E i-FIT Horm conf (%) Formula
Z19.072E Z19.074% -1.%2 -8.2 2.5 2266.1 =mfa nfa 9 H12 K2 02 Ma
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FTIR of 1q

70 90

50

33 88 8883 § 8 5% o0 ~ ~
6 o 50 Ngo & 6 o 1 o8 ®< 1o W
QN S EBB Y § 3 &8¢ W« § ¢
”m m NN e - — i — O 0 N~ © <
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-423.0 18-01-423 Instrument type and / or accessory 10/21/2020

Wavenumber cm-1 Transmittance [%]

3997.658602 1.002046
3996.229335 1.001923
3994.800069 1.001814
3993.370802 1.001730
3991.941536 1.001680
3990.512269 1.001669
3989.083002 1.001696
3987.653736 1.001741
3986.224469 1.001785
3984.795203 1.001817
3983.365936 1.001825
3981.936670 1.001793
3980.507403 1.001706
3979.078136 1.001560
3977.648870 1.001378
3976.219603 1.001204
3974.790337 1.001070
3973.361070 1.000978
3971.931804 1.000907
3970.502537 1.000832
3969.073270 1.000748
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HiCO, N -OCHs
"H-NMR (DMSO-d6, 400 MHz) of 1r

Chemical Formula: C44HgN,0,
Exact Mass: 304.1172

I A

\
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13C-NMR (DMSO-d6, 100 MHz) of 1r
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13C-DEPT (DMSO-d6, 100 MHz) of 1r

VU UIDUDTPUOTHUMPONIIN 1 I W) o

=
200.0 190.0 180.0 1700 160.0 150.0 140.0 130.0 T(}.r 110.0 1000 90.0 800 70.0 600 500 400 300 200 10.0 0 =10.0

T

128.5751
126.0294
122.3872
1181538
104.5289
64.4837
64,4455
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HRMS of 1r

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons

67 formulaie) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-35 H:11-35 N:0-4 O:1-4 1:0-4

Sample Mame : 18-01-372 IITRPR XEVD G2-X5 QTOF
Test Mame : HEMS-1
051219-18-01-372- 16 (D.165) AM2 (Ar,22000.0,0.00,0.00): Cm (16:21) 1: TOF MS ES+
5.23a+007
100- 185.0710
258.0865
%_

B09.2411631.2225

7 186.0726
632 2261
187.0751 6332274
489 1880 536.2260 L1650
0 miz
150 200 250 300 350 400 450 S00 550 G600 650 700
M4 foam -1.5
M3 1 foam 5.0 10.0 50.0
Mass Cale. Mass mDa FPEM DBE i-FIT Harm Conf (%) Formula
305.1233 305.1250 -1.7 -5.6 B.5S T69.5 nfa n'a Cld4 H17 N4 04

5103



FTIR of 1r

100
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8 K8 R & cwe© o
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I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-372.0 18-01-372 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 0.999866
3996.073013 0.999950
3994.643803 1.000004
3993.214592 1.000000
3991.785381 0.999916
3990.356171 0.999746
3988.926960 0.999507
3987.497749 0.999242
3986.068539 0.999005
3984.639328 0.998839
3983.210117 0.998772
3981.780907 0.998811
3980.351696 0.998939
3978.922485 0.999118
3977.493275 0.999281
3976.064064 0.999366
3974.634853 0.999348
3973.205643 0.999254
3971.776432 0.999134
3970.347221 0.999021
3968.918011 0.998929
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Chemical Formula: C5H3N303
Exact Mass: 283.0957

OBn
H 2a

TH-NMR (CDCl;, 400 MHz) of 2a
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13C-NMR (DMSO-d¢, 100 MHz) of 2a
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13C-DEPT (DMSO-d6, 100 MHz) of 2a
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HRMS of 2a

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 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

40 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:525 H:525 NO05 0O:14

Sample Name : 18-01-282 ITRPR XEVIO G2-XS QTOF
Test Marme : HEMS-1
300819-18-01-282- 15 (0.157) AMZ (Ar_22000.0,0.00,0.00); Cm (15:18) 1: TOF MS ES+

1.86@+007
100 2841028

34025096
%_
340.7612
285.1061
227 1754 0849
274.2738 367 2195 444 6253

160 180 200 220 240 260 280 300 320 340 350 380 400 420 440

M1 fmiam : -1.5

Maximuam: 5.0 10.0 50.0

Mass Cale. Mass mDa PEM DBE i-FIT Harm Conf (%) Formula
ZB4.1028 284.1035 -0.7 -2.5 10.5 BEE.D nfa nfa C15 H14 N3 03
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FTIR of 2a
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D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-397.0 18-01-397 Instrument type and / or accessory 2/4/2020

Wavenumber cm-1 Transmittance [%)]

3997.524564 1.000340
3996.095345 1.000353
3994.666126 1.000359
3993.236908 1.000347
3991.807689 1.000322
3990.378470 1.000295
3988.949252 1.000278
3987.520033 1.000269
3986.090814 1.000252
3984.661596 1.000214
3983.232377 1.000163
3981.803159 1.000119
3980.373940 1.000098
3978.944721 1.000101
3977.515503 1.000117
3976.086284 1.000137
3974.657065 1.000155
3973.227847 1.000163
3971.798628 1.000150
3970.369409 1.000108
3968.940191 1.000043
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TH-NMR (CDCl;, 400 MHz) of 2b
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Chemical Formula: CgH;gN3;0;
Exact Mass: 325.1426
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13C-DEPT (CDCIl3, 100 MHz) of 2b
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HRMS of 2b

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM /[ DBE: min=-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

40 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-35 H:11-35 MN:0-3 0O:1-5

Sample Name : 18/01/340 ITRPR XEVO G2-XS QTOF

Tast Marme : HRMS-1
061119-18-01-340 12 (0.131) AM2 (Ar,22000.0,0.00,0.00): Cm (8:18) 1: TOF MS ES+
4.47e+007

100 348 1309
364.1049
%_
2752765 507.6942
3061492
318.29
7.1086 4251370

- iz

280 300 320 340 360 380 400 420 440 460 480 500 520 540 550 580 600 620 640

Minimum: -1.5

Maximum: 5.0 5.0 50.0

Mass Cale. Mass mDa PFPM DBE i-FIT Horm Conf (%) Formula
326.14492 326.1505 -1.3 -4.0 10.5 Te8.7 nfa nfa C18 HZ0 W3 03
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FTIR of 2b
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D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-340.1 18-01-340 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 1.000000
3996.073013 0.999880
3994.643803 0.999746
3993.214592 0.999591
3991.785381 0.999413
3990.356171 0.999213
3988.926960 0.999000
3987.497749 0.998796
3986.068539 0.998631
3984.639328 0.998531
3983.210117 0.998512
3981.780907 0.998571
3980.351696 0.998687
3978.922485 0.998820
3977.493275 0.998919
3976.064064 0.998942
3974.634853 0.998891
3973.205643 0.998808
3971.776432 0.998741
3970.347221 0.998712
3968.918011 0.998717
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©:N TH-NMR (DMSO-d6, 400 MHz) of 2¢

GNH 2
O~cH,

Chemical Formula: CgHgN3;0;
Exact Mass: 207.0644
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13C-DEPT (DMSO-d6, 100 MHz) of 2¢
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HRMS of 2¢

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 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 formulaie) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:9-30 H:7-30 N:04 0O:1-5

Sample Mame : 18-01-368 IITRPFR KEND G2-X5 OTOF
Tast MNarme : HRMS-1
291119-18-01-368 12 (0.131) AM (Top,4, Ar, 10000.0,0.00,0.00); Cm (8:18) 1: TOF MS ES+
1.22e+008
100— 274.27449
ag,— 208.0709
(TS5 2T58
.
230.2463 318.2965 340 2581 453.34354753233 _
161.0323176.0440 4272478 1 219.2879 565 5547 607.3325
D_ II'II||I|II|IIIIIIIIIIIIIIIIIIIIIIIIIIII||||IIIII|I|||I|II||II 'Tfl
100 150 200 250 300 350 A00 450 500 550 00 E50
Minimuoam: -1.5
Mazximoam: 5.0 10.0 50.0
Mass Cale. Mass mDa FEM DEE 1i-FIT Narm Conf (%) Formula
208.0700 20B.0722 -1.3 -B.2 6.5 1461.5 n/fa nfa C% H10 M3 03
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FTIR of 2¢c
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D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-379.0 18-01-379 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 1.000169
3996.073013 0.999956
3994.643803 0.999745
3993.214592 0.999556
3991.785381 0.999424
3990.356171 0.999378
3988.926960 0.999432
3987.497749 0.999569
3986.068539 0.999752
3984.639328 0.999942
3983.210117 1.000109
3981.780907 1.000232
3980.351696 1.000290
3978.922485 1.000271
3977.493275 1.000181
3976.064064 1.000049
3974.634853 0.999918
3973.205643 0.999822
3971.776432 0.999770
3970.347221 0.999751
3968.918011 0.999741
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OBn

(o] 2d

Chemical Formula: C gH 5N;05
Exact Mass: 297.1113

TH-NMR (CDCl;, 400 MHz) of 2d
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13C-DEPT (DMSO-d6, 100 MHz) of 2d
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HRMS of 2d

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

49 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-25 H:11-30 N:0-5 0O:1-5

Sample Name @ 18/01/323 IITRPR XENVD G2-X5 QTOF

Tast Marme : HREMS-1

051119-18-01-323 12 (0.131) AM2 (Ar, 22000.0,0.00,0.00); Cm (12:15) 1: TOF MS ES+
3.83e+007

100— 248 1185

%_
320.1001
336.0741 617.2123
2742736
189.0498
\ ?3&?1?5 806, 2538

D L N R R RN RN AL R RN R

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

Minimuom: -1.5

M 3¢ 1 o : 5.0 5.0 50.0

Mass Cale. Mass mDa PPM DBE i-FIT Narm Conf (%) Formula
298.11485 208.11492 -0.7 -2.3 10.5 g45.2 nfa n/a Clé H1& N3 03
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FTIR of 2d
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D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-323.0

18-01-323

Instrument type and / or accessory

1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 0.999687
3996.073013 0.999745
3994.643803 0.999799
3993.214592 0.999836
3991.785381 0.999839
3990.356171 0.999807
3988.926960 0.999754
3987.497749 0.999704
3986.068539 0.999674
3984.639328 0.999670
3983.210117 0.999695
3981.780907 0.999746
3980.351696 0.999817
3978.922485 0.999893
3977.493275 0.999960
3976.064064 1.000000
3974.634853 1.000000
3973.205643 0.999955
3971.776432 0.999877
3970.347221 0.999789
3968.918011 0.999715
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Chemical Formula: C{yH;4N3;0;
Exact Mass: 221.0800

H-NMR (CDCl,, 400 MHz) of 2e
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13C-DEPT (CDCl5, 100 MHz) of 2e
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HRMS of 2e

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

55 formulaie) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:8-30 H:7-25 MN:0-5 0O:0-6

Sample Name : 18-01-388 IITERPR XEVO G2-X5 OTOF
Test MName : HRMS-1
Z31219-18-01-388 12 (0.131) 1: TOF MS ES+
B.66e+00T
100 222 (BEG6
%_
1448.0695
148.061
1500725 249 04562
. ._f-.- . | N . 35?5‘593 413‘-2555 ‘1_5?';1235 ;1_9?13&43 5441132 6073913 ?__3434&3
L LI IR IIII|ll-l|l|ll|ll|-|||l||l|||||||||||||||||||l||-||-l||-|--|-lll|l-ll|llll|ll-l|lll||-|--|ll|||||-||I'r'Hr_:'_
100 150 200 250 300 350 400 450 500 550 600 650
M1 mam : -1.5
M 1 mam : 5.0 10.0 50.0
Mass Cale. Mass mDa FFM DBE i-FIT Norm Conf (%) Formula
222 .0886 222 .0B79 -1.3 -5.49 6.5 1259.1 n/fa nfa cid H1Z N3 O3
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FTIR of 2e
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Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-388.0 18-01-388 Instrument type and / or accessory 1/6/2020
Wavenumber cm+1 Transmittance [%]
3997.502224 1.000000
3996.073013 0.999880
3994.643803 0.999754
3993.214592 0.999624
3991.785381 0.999501
3990.356171 0.999403
3988.926960 0.999340
3987.497749 0.999315
3986.068539 0.999325
3984.639328 0.999365
3983210117 0.999426
3981.780907 0.999491
3980.351696 0.999536
3978.922485 0.999542
3977.493275 0.999508
3976.064064 0.999453
3974.634853 0.999406
3973.205643 0.999383
3971.776432 0.999384
3970.347221 0.999391
3968.918011 0.999379

Page 1 of 115
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Chemical Formula: C;4H;5N30,
Exact Mass: 313.1063

2f
o

TH-NMR (CDCls;, 400 MHz) of 2f
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13C-DEPT (CDCl;, 100 MHz) of 2f
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HRMS of 2f

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM [ DBE: min=-1.5. max = 50.0
Element prediction: Off

Murnber of isotope peaks used for i-FIT =3

Monoisctopic Mass, Even Electron lons

40 formula{e ) evaluated with 1 results within Bmits {up to 50 best isotopic matches for each mass)
Elements Used:

C: 1540 H: 15645 MNO-3 O-1-4

Sampie Name - 18-01-344 IITRER XEWC G2-X5 QTOF
BstName  © HRMS-T
141119-18-01-344 12 {0.131) AMZ [Ar,Z2000.0,0.00,0.00); Cm (7-15) 1: TOF MS ES+
7.63e+007
100= 2742726
234.1475
. 242.2827
314.1120
= ran
3402584 a5p3143 4373 48R4 4753241535028 5563066 579.1891
2 i L il 1.l ¢ , L TR | L s i # iz
L = L ST SU S S S [ O S T N I BV S
200 225 250 275 300 325 350 375 400 435 450 475 500 525 550 505 600

i Fi. 9.0 540 .
Mams= calc. Mams =Dz 2B D8k i—-FIT Morm conf (T} Formuala
212 1120 218 1141 -2.1 -£.7 10.5 815.40 nfa nfa Clé H16 W3 G4
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FTIR of 2f
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D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-344.1 18-01-344 Instrument type and / or accessory 2/4/2020

Wavenumber cm+-1 Transmittance [%]

3997.524564 0.999643
3996.095345 0.999622
3994.666126 0.999600
3993.236908 0.999579
3991.807689 0.999572
3990.378470 0.999595
3988.949252 0.999653
3987.520033 0.999732
3986.090814 0.999804
3984.661596 0.999840
3983.232377 0.999834
3981.803159 0.999798
3980.373940 0.999750
3978.944721 0.999700
3977.515503 0.999649
3976.086284 0.999601
3974.657065 0.999563
3973.227847 0.999530
3971.798628 0.999490
3970.369409 0.999431
3968.940191 0.999352
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H
:@EN# o TH-NMR (DMSO-d6, 400 MHz) of 2g
N

NH 2g

0 bMe

Chemical Formula: C;,H;3N303
Exact Mass: 235.0957
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HRMS of 2g

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 FPM [/ DBE: min=-1.5, max =50.0
Element prediction: Off

Mumber of isotope peaks used fori-FIT =6

Monoisotopic Mass, Even Electron lons
39 formulale) evaluated with 1 results within limitz (up to 50 closest resulis for each mass)

Elements Used:
Co11-20 H 11-30 MN:0-3 O Q-3 Sel 01
Sample Mame - 18-01-414 IMRPR UPLC-XEVOG2XS0TOF
Test Mame - HRMS-1
220920-18-01-414 12 (0.131) 1: TOF MS ES+
6.88e+007
100 2742783
236.1032
2re.2re2
3
163.0855 230.2404
2580848
] 1ELU?1E 20,2702 218.3001
186.2213 2812718 340.2618  372.8237 IBTATED 407 051g
ﬁ-wm.lp", miz
140 180 180 200 220 240 280 280 300 320 340 380 380 400 420 240
Minimum: -1.5
Maz=imum: 5.0 5.0 50.0
Mass Calo. Mass mba il DEE i-FIT Nomm Conf (%) Formula

236.1032 236.103

(4} ]
|
(]
[2E]
|
i
L)
(51
(4} ]

446.5 nfa nfa Cll H14 W2 Q3
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FTIR of 2g

m —
T
'\ —
o
O
3 8 S5 g B8 [BRI 0w wwo ~
S < I 8 S3 29328 ¥ noa N
& & a3 S 83 40328 838 k3 <
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-414.0 18-01-414 Instrument type and / or accessory 10/21/2020

Wavenumber cm-1 Transmittance [%]

3997.658602
3996.229335
3994.800069
3993.370802
3991.941536
3990.512269
3989.083002
3987.653736
3986.224469
3984.795203
3983.365936
3981.936670
3980.507403
3979.078136
3977.648870
3976.219603
3974.790337
3973.361070
3971.931804
3970.502537
3969.073270

1.000113
1.000018
0.999934
0.999876
0.999861
0.999891
0.999950
0.999999
1.000000
0.999933
0.999812
0.999680
0.999575
0.999512
0.999477
0.999442
0.999388
0.999300
0.999176
0.999019
0.998849
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ZI

)=0 TH-NMR (CDCl;, 400 MHz) of 2h

4

O)\N\H 2h
OBn

Chemical Formula: C4;H,7;N303
Exact Mass: 311.1270

2 = =
= foclt F}Eﬂ = &
| P JL | )
II|'II|I|II'|'II|I|'I'|I|I|II'I'|I'II'I'II|I|II'I'|I|II T TT I|III I'I|'I'II|I|'||II|I'II'|'II'I"I||I|I'II'I'|I'I"I'II|I'II'I|'I|II'I
12.0 l].T 10.0 20 ‘ 8.0 ‘ /MT.D \ 6.0 5.0 4.0 3.0 / \ 2.0 1.0 0 -1.0
3 T 725848 & 2E
= N ALK < el
ﬁ o -~ = ury ]
13C-NMR (CDCl;, 100 MHz) of 2h
OSSN SO - I i J b
e ———————,
2000 190.0 1800 170.0 160.0 }lfl].o 140.0 / f?k& Ql.ﬂ.'l] 1000 900 800 70.0 600 50,0 400 300 T}.U‘ 10.0 0 =10.0
2% SRBRIESSDS 2 g g
28 ZORERRERY 4 R
i MOaSNNAN o
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13C-DEPT (CDCI;, 100 MHz) of 2h

TT T
20000 1900 180.0 1700 160.0 1500 140.0 ll’jﬁ 120.0 F0.0 1000 90.0 Sﬂr\ 70,0 60,0 50.0 400 300 TII]‘ 10.0 0 =10.0
ways ey =8 2 g
2
5288 2 23 z 2
CEER .- o R 2
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HRMS of 2h

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM | DBE: min=-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

50 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-25 H: 11-30 MN:0-5 0O:1-5

Sample Mame :© 18/01/328 IITRPR XEVD G2-X5 QTOF
Test Marme . HRMS-1
051119-18-01-328- 13 (0. 1400 AM2Z (Ar, 22000.0,0.00,0.00); Cm {13:18) 1: TOF MS ES+
2 68e+007
100— 3121335
%_
576.2103
554 2283
334.1155 502 1844
3500896
510.2395
274.2733 391.2837 11,2426 645.2433
196.0574  253.1330| L §51-[’931r | 4682487 486. ETDE!F 5041674 l
[: I‘;IJ_'II"IIIII-LTII'II'IIIJ.II'II"II'I'"IIII"III'I'IIII"II"III' I"'IIII"II"'IIIII "I_..Ilrr‘r
150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Ma s mum : 5.0 5.0 50.0
Mass Cale. Mass mDa FFM DEE i-FIT Narm Conf (%) Formula
312.1335 312.1348 -1.3 -4.,2 0.5 905.1 nfa nifa C17 H1B N3 03
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FTIR of 2h

100

80

3 88 8 3 KB B8 o rooa
=) b= M Y8 o <O N momun o
& RS g & & 83 3 B33 3
N — — — — — 0 M~NNOO <t
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-328.0 18-01-328 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%)]

3997.502224 1.000146
3996.073013 1.000136
3994.643803 1.000129
3993.214592 1.000128
3991.785381 1.000127
3990.356171 1.000121
3988.926960 1.000110
3987.497749 1.000097
3986.068539 1.000084
3984.639328 1.000074
3983.210117 1.000067
3981.780907 1.000064
3980.351696 1.000064
3978.922485 1.000063
3977.493275 1.000053
3976.064064 1.000027
3074.634853 0.999978
3973.205643 0.999907
3971.776432 0.999831
3970.347221 0.999780
3968.918011 0.999782
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=0 TH-NMR (CD50D, 400 MHz) of 2i

2i

Chemical Formula: C;5H{4N,03S
Exact Mass: 302.0725

fa2 /& /53 ff
|| el I al

S I S S I N B N S (LI e | LI B L A L B e B e LI N T T T T T T ) LA B S S S S e e LI S o B B e LI B e e LA T

LXi] 9.0 K.ll'l I | ?.‘[ | 6.0 5.0 4.0 3.0 ]\ 2.0 Lo 0 =10
[ — o] W ey
- =
s8 & 23 3%
= =~ =~ L= -] il

13C-NMR (CD50D, 100 MHz) of 2i

g 2Ll el s o ekl e 1 it i) 18 e b ka1 14 meM.Mm

200.0 190.0 150.0 170.0 160.0 150.0 14ll.l.)| ]3!].0 | 1200 | Illl.ll lll\[.l) QL0 s0.0 0.0 &0 50.0 4.0 30.0 |lll.ll 10.0 L1} =10.0
Z I E2E g3 3
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% 5 oPE o9 s Y ]
% & B Y =

S137



13C-DEPT (CD;0D, 100 MHz) of 2i

200.0 190.0 180.0 170.0 16000 150.0 14000 ]IJL|.II | 12000 IIU.II 1000 SO0 50.0 T 60.0 5000 40.0 300 20.0 LX) o =10

1319980
1297002
1250760

114.8453
112.3950
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HRMS of 2i

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PFM / DBE: min=-1.5, max = 50.0
Elerment prediction: Off

Murrier of isolope peaks used for i-FIT=8

Monoisotopic Mass, Even Electron lons
58 formulale) evaluated with 1 resulis within imits {up to 50 closest resulis for each mass)

Elements Used:

1528 H-12-258 MK 1-3 o042 Ma: 01 501

Sampie Name  15-01-445 IITRPR UPLC-EEV OEERSCTOR
EstMame : HREMS-1

Z2020-18-01-445 12 {0.131) 1 TOF MS EE+
1.16e+007

100= 3182684

2802671

< H25. 0602

] 34002656

el 296.2543
288.2517

J03.0784

280 2|0 M0 30 30 330 340 330 360 37D 330 380 400 410 420 430 440 450

O p— 5.0 10 =
Mams calc. Ma=ss =mDa oM I2E i-FIT Horm conS {1} Cormula
203.0784 203 .080: -1.2 -£.2 5.5 15312.2 =fa nfa Cls H15 K2 €3 3
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FTIR of 2i

«Q —\M\«’V\W’
o
o
(@]
© |
[e]
8 8 g 8 383 2 P nonroox
o o S S Bod o ©® TOROOHMO
2 3 3 3 §88 5 83 98338883
™ N — — — — O O MNMNMNOL LW
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-445.0 18-01-445 Instrument type and / or accessory 10/23/2020
Wavenumber cm-1 Transmittance [%]
3997.658602 0.999975
3996.229335 1.000031
3994.800069 1.000077
3993.370802 1.000097
3991.941536 1.000078
3990512269 1.000018
3989.083002 0.999929
3987.653736 0.999839
3986.224469 0.999776
3984.795203 0.999754
3983.365936 0.999772
3981.936670 0.999815
3980507403 0.999864
3979.078136 0.999906
3977.648870 0.999933
3976.219603 0.999946
3974.790337 0.999942
3973.361070 0.999914
3971.931804 0.999857
3970.502537 0.999782
3969.073270 0.999718

Page 1 of 115
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H
X N TH-NMR (DMSO-d6, 400 MHz) of 2j
CCL=
Z N

Meo-N)=° 2

Chemical Formula: C43H4N30;
Exact Mass: 257.0800

(Z /§ ﬁa
I_ F 'l hl —A_*I_‘—
™1 L LN L L T T HELERL LI L L AL LU L L LN B

11.0 10.0 9.0 8.0 70 6.0 50 4.0 30 20 Lo 0 =1.0

74626
74465
73526

73079
TASHT
AT672

83618
79666
T.R715

13C-NMR (DMSO-d6, 100 MHz) of 2j

TR S

190.0 18lll'.‘ 170.0 |1TUU 140.0 ?)k\ 20.0 llll'(l | 100.0 S0

—

=10.0

644265 ——

153.9181
151.2770
308444
29.7002
28.5561
28,2033
27,4310
255336
24.7136
111.1841
1054919
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13C-DEPT (DMSO-d6, 100 MHz) of 2j

200,00 190.0 1800 170.0 160.0 150.0 140.0 ISII?l\ZII.l} ]lll.}.l.} 1000 %0.0 800 700 600 500 4000 300 2000 10.0 0 =10.0
= = IF; i [ ]
a%a%% = & 8
a5A38 = & e
v ] —
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HRMS of 2j

Elemental Composition Report

Single Mass Analysis
Tolerance =100 PPM / DBE: min =-1.5, max =50.0

Element prediction: Off
Mumber of isctope peaks usedfori-FIT=6

Monoisotopic bMass, Even Electron lons

Page 1

AT formulaje) evalusted with 1 results within limits (up o 50 closest results for each mass)

Elemenis Lised:
Co 1025 H:B-25 MW 04 O 04

LPLC-XEVOGRCSOTOR

1: TOF MS ES+
2 18e+008

Sample Name @ 18-01-419 IITRPR
TestMame : HRMS-1
240820-18-01-419 15 (0.157)
100 242 F53
Ly 243.2885
24275
185.0867 3759750
1E4.062%PHE.EEDE 230, 2468 258.0860
0 T T T I I L T I :
180 180 200 220 240 260 280
Minimam -1.5
Mosei mam 5.0 lo.0 s0.0
Mam= Calec. Mams=s mia EM DEE i-FIT
258 0860 258 _DETH =-1.3 -7.4 2.5 1ES54.5

3182973 3402588350 303 39188401 281y
1 | I | |  iaiied el T [rrerT M
304 I 240 360 280 400
Morm Conf{®) FCormula
nfa nfa Clz H12 M2 03
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FTIR of 2j

o
o
—
Qo |
(@]
Q |
[e0]
& 88 J§ N8 983 v o0 coonwrmd
< o~ N aid Sodd ® © NA~CSQ
(o] ™ 0 [{e] <td OMHN o < oMmuoon~d
[N N~ © < MM NHHO < 1D MO AdAdNN
[e0] — — o dAddd O 0 MNNOOWS S
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-417.0 18-01-417 Instrument type and / or accessory 10/21/2020
Wavenumber cm-1 Transmittance [%]
3997.658602 1.000000
3996.229335 0.999913
3994.800069 0.999841
3993.370802 0.999793
3991941536 0.999767
3990.512269 0.999753
3989.083002 0.999739
3987.653736 0.999723
3986.224469 0.999704
3984.795203 0.999675
3983.365936 0.999634
3981.936670 0.999577
3980.507403 0.999506
3979.078136 0.999429
3977.648870 0.999355
3976.219603 0.999290
3974.790337 0.999231
3973.361070 0.999164
3971.931804 0.999078
3970.502537 0.998971
3969.073270 0.998853
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TH-NMR (CDCl;, 400 MHz) of 2k

N
N
Pus
N N
2k
O%N\H
OBn
Chemical Formula: C44H,N,0O5
Exact Mass: 284.0909

- =D 2

I: r"'i: ,lf - =

l L e I ! |
||||'||'|||||||||||||||'||'||||||||||'||'||||||||'||||||||||||||||||||||||||||||||||||||||||||'||||||'Il'l'll'l'l'll'l'l'll'l|||||||
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13C-NMR (CDClI;, 100 MHz) of 2k
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T T

13C-DEPT (CDCl;, 100 MHz) of 2k

200.0 190.0 180.0 170.0 160.0 150.0 Tl

1428007

T
0.

0

(=

w_
— =
7=

T
1100 100.0 9%0.0 380

70,0 600 50.0

b
q
2

40.0

30.0

20.0

—
10.0

S146



HRMS of 2k

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

Page 1

&0 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:10-30 H:7-35 MN:0-5 0O 14

M3.213437 1899

XENVO G2-X5 QTOF

1: TOF MS ES+
3.72e+007

699, 3022

701918 gR3 4534 L:mm T8

-

Sample Mame : 18-01-356 IITRPR
Test Mame : HRMS-1
221119-18-01-356 12 (0.131) AM2 {Ar,22000.0,0.00,0.00); Cm (8:18)
100 285.097T

%_

274 2736 |226-1010
136.0508 202 1803 3831559
D N L4 111 Iy .
III'III"IIII'III"I'I"III"II"'IIII'III"II I'III"II"'III"II"'III"II"'IIII'III"II"
B0 100 150 200 250 300

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calec. Mass mDa FEM DBE i-FIT
285.0977 250988 -1.1 -3.49 10.5 977.4

&
LA LA A LA LALES | I'I'f_z
700

Formula

C1l4 H1I3 N4 O3
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FTIR of 2k

70 90

50

g BhE § & 2885Bovw wowmgsarx
S 89 K o SEI8Y6N nenvaNg
(o) N~~~ © < M N dHdO0OONd OO NOD
N A - — — A AAATdOO MNNNMNOOWS
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-356.0 18-01-356 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 0.999644
3996.073013 0.999755
3994.643803 0.999865
3993.214592 0.999965
3991.785381 1.000038
3990.356171 1.000074
3988.926960 1.000071
3987.497749 1.000031
3986.068539 0.999963
3984.639328 0.999874
3983.210117 0.999781
3981.780907 0.999699
3980.351696 0.999636
3978.922485 0.999585
3977.493275 0.999546
3976.064064 0.999530
3974.634853 0.999550
3973.205643 0.999611
3971.776432 0.999701
3970.347221 0.999805
3968.918011 0.999907

Page 1 of 115
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H
N TH-NMR (CDCI3, 400 MHz) of 2I
O
"

N
(o] NH 2]

Chemical Formula: CgH5N;03
Exact Mass: 213.1113

2 3 22 33| /=
- 2 = 1
7 o m,—-ﬂ/-—!z— x;jﬂ .‘/'1'
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13C-NMR (CDCl;, 100 MHz) of 2I
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13C-DEPT (CDCl;, 100 MHz) of 2I
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HRMS of 2I

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons

42 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:840 H: 1145 N:0-4 O 1-4

Sample Name : 18-01-3T1 IITRPR XEVO G2-X5 COTOF
Test MNarme : HRMS-1
051219-18-01-371 12 (0.131) AM2 (Ar,22000.0,0.00,0.00); Cm (7:18) 1: TOF M5 ES+
T.04e+007
100— 214.1182
%_
236.0996
1 2742729
3aazrar
147.0495. 167 0811 1 3912830 449.2103 544 4845 53p 1722 626.3749
[: ....I...‘:‘I....I.‘T”I.. .||.||"'|‘|||||‘||||‘|‘||||||.|| ||..|..|L.|.'...I....:....I....IH..I%I.||||||.|T'.||.| I"I'Irz
100 180 200 250 300 350 400 450 500 550 600 650
M1 fmoum : -1.5
Maximam: 5.0 5.0 50.0
Mass Cale. Mass mDa FFM DBE i-FIT Narm Conf (%) Formula
214.1182 214.1192 -1.0 -4.7 3.5 1205.4 n/fa nfa C% H16 N3 03
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FTIR of 2I

|

739.89 —

618.03 —

] 3 SN S 853 5836o «
N o N ¥ SoN YOB6S
& S NS § 884 333318 3
™ N — — A A [¢e]
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-371.0 18-01-371 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 1.000014
3996.073013 1.000092
3994.643803 1.000158
3993.214592 1.000200
3991.785381 1.000207
3990.356171 1.000178
3988.926960 1.000124
3987.497749 1.000063
3986.068539 1.000012
3984.639328 0.999981
3983.210117 0.999978
3981.780907 1.000004
3980.351696 1.000051
3978.922485 1.000106
3977.493275 1.000158
3976.064064 1.000198
3974.634853 1.000221
3973.205643 1.000225
3971.776432 1.000216
3970.347221 1.000199
3968.918011 1.000181

Page 1 of 115
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0
NJLN’OBn TH-NMR (CDCl,, 400 MHz) of 2m
H
mo 2m
H
Chemical Formula: C4gH5N30;
Exact Mass: 297.1113
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13C-NMR (CDCl;, 100 MHz) of 2m
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13C-DEPT (CDClI;, 100 MHz) of 2m

200.0 190.0 180.0 170.0 160.0 150.0 140.0 ISU}D\@] lIlCI.lII 100.0 90.0 &OF\ 700 600 3500 400 300 200 100 0 -10.0
Eomin s = =
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HRMS of 2m

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM [/ DBE: min=-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

77 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:9-20 H:10-25 MN:0-3 0O:1-5 F:0-2

Sample Mame : 18-01-302 ITRPR XEVO G2-X5 QTOF
Tast Marme ¢ HRMS-1
011018-18-01-302 12 (0.131) AM2 (Ar, 22000.0,0.00,0.00); Cm (7:18) 1: TOF M5 ES+
1.30e+008
100— 27427449
208.1188
%_

230.2474
X 14T-P555 15%_95[” y N 435.0776.453.3433 475.3250 501006 5??_13;?‘?1
LARLE LY LA IR LA I L

100 150 200 250 300 350 400 450 500 550 600
Minimuam: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa FFM DBE i-FIT Worm  Conf (%) Formula
298.1188  29B.11%92 -0.4 -1.3 10.5 990.1 nfa nfa Clé H1& H3 03
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FTIR of 2m

100
80
|

60

3 89 8§ & 88633 mow® 1o
— o o S © M wwN QO NG ©
S 8 % & §338 S885 8
N - - — — ~ A ~NMN~NOWm <
I I I I I I I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-302.0 18-01-302 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 1.000031
3996.073013 0.999950
3994.643803 0.999886
3993.214592 0.999851
3991.785381 0.999846
3990.356171 0.999853
3988.926960 0.999849
3987.497749 0.999826
3986.068539 0.999787
3984.639328 0.999745
3983.210117 0.999720
3981.780907 0.999722
3980.351696 0.999746
3978.922485 0.999773
3977.493275 0.999786
3976.064064 0.999777
3974.634853 0.999753
3973.205643 0.999731
3971.776432 0.999724
3970.347221 0.999747
3968.918011 0.999801
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(0] \/@/
JL /0
@\/\N N TH-NMR (CDCl,, 400 MHz) of 2n
N0 2n
H

Chemical Formula: C4;H{;N30,
Exact Mass: 311.1270
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13C-NMR (CDCl;, 100 MHz) of 2n
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13C-DEPT (CDCl;, 100 MHz) of 2n

150.0 180.0 170.0 160.0 150.0 140.0 IJ/U&( 120.0 1100 100.0 S0.0 80. T0.0 60.0 50.0 40.0 30.0 1 0 =10
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126, 2487
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113.5061
w22 —
44,7185
21.3588
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HRMS of 2n

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

Page 1

50 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:9-30 H7-30 MN: 04 0O:1-5

Sample Mame © 18-01-364 ITRPR

XEVD G2-X5 QTOF

Test Name : HEMS-1
281119-18-01-364 12 (0.131) AM2 (Ar, 22000.0,0.00,0.00); Cm (8:18) 1: TOF MS ES+
1. 11e+008
100~ 274 2738
4498 2181
3121335
%_
4712000
3131306
147.0543 230.2468 { 340.2596 722035 540 mms.mn
) |. 1 [ | .|.rl ) 415'1993 J. L SSS'SETS ) *
0 | - Xy
LI B I"Illllllllllllllll lllll T II"I'II"II'II'IIlIIIIIIIIIIII IIIIIIIIIIIIIIIII'II'IIIII'II"I'II"IIrr‘rl
100 150 200 250 300 450 @50
Mindmm: -1.5
Mz 3¢ 3 Frim : 5.0 10.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT Horm Conf (%) Formula
312.1335 312.134B -1.3 -4.2 10.5 1000.5 nfa n/a C17 H1B N3 03
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FTIR of 2n

100
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-364.0 18-01-364 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 1.000471
3996.073013 1.000353
3994.643803 1.000236
3993.214592 1.000121
3991.785381 1.000012
3990.356171 0.999911
3088.926960 0.999821
3987.497749 0.999741
3986.068539 0.999674
3984.639328 0.999621
3983.210117 0.999593
3081.780907 0.999592
3980.351696 0.999618
3978.922485 0.999667
3977.493275 0.999736
3976.064064 0.999821
3974.634853 0.999911
3973.205643 0.999986
3971.776432 1.000031
3970.347221 1.000042
3968.918011 1.000028
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1H-NMR (CDCI;, 400 MHz) of 20

0
@(\NJLN’O‘CH3
A,
N0
H

20

Chemical Formula: C;yH;{N;0;
Exact Mass: 221.0800
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13C-NMR (CDClI;, 100 MHz) of 20
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13C-DEPT (CDCl;, 100 MHz) of 20

MWVM
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HRMS of 20

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Odd and Even Electron lons
45 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:10-30 H:7-35 MN:04 0O:1-6
Sample Mame : 18-01-369 IITRPR XEVO G2-X5 OTOF
Test Name : HEMS-1
031219-18-01-369 12 (0.131) AM2 (Ar,22000.0,0.00,0.00); Cm (8:18) 1: TOF MS ES+
1.22e+008
100 2742742
i 222 (BES
190.0602 275 2764
2302468
147 0544 318.2984340 2597 391_2539453_342?4?5_3252 594 1619636
D | | | 11 1 | , " L l 555_52?0 A o )
'I"I"I'I""I""I""I""I"'I II"I"I'III'II'II'II'IIIIIIIIIIIIIIIIIIIIIIIIIIII'II'II'IIIII"I"I'II"II rrfl
100 150 200 250 300 350 400 450 500 600 630
Minimum: -1.5
Maximum : 5.0 10.0 50.0
Mass Cale. Mass mDa PFM DBE i-FIT Norm Conf (%) Formula
222.08e5 222 .0B79 -1.4 -6.3 6.5 1237.5% n/fa nfa Cid H1Z N3 O3
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FTIR of 20
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-369.0 18-01-369 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 1.000146
3996.073013 0.999944
3994.643803 0.999747
3993.214592 0.999569
3991.785381 0.999431
3990.356171 0.999346
3988.926960 0.999318
3987.497749 0.999339
3986.068539 0.999402
3984.639328 0.999501
3983.210117 0.999629
3981.780907 0.999772
3980.351696 0.999902
3978.922485 0.999992
3977.493275 1.000024
3976.064064 1.000000
3974.634853 0.999938
3973.205643 0.999861
3971.776432 0.999789
3970.347221 0.999730
3968.918011 0.999679
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TH-NMR (CDCl;, 400 MHz) of 2p

H 2p

Chemical Formula: C45H4N,0;S
Exact Mass: 302.0725
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13C-NMR (CDClI3, 100 MHz) of 2p
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13C-DEPT (CDCl;, 100 MHz) of 2p
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HRMS of 2p

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min=-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used fori-FIT =6

Monoisotopic Mass, Even Electron lons

46 formula{e) evaluated with 1 results within limits (up to 50 best isctopic matches for each mass)
Elements Used:

C:10-25 H11-25 N1-2 O 04 514

Samgple Marme - 18-01-431 ITRPR UPLC-XEVOG2XSOTOF
Test Mame - HRMS-1
091020-18-01-431 12 (0.131) 1: TOF MS ES+
1.75e=004
100 247 7884
303.07Te0
243 7873
e £
AxR.0812 240 7505
_7E12
ol 147.055074.1273, 1882208 27,1751 387.0324 415.0368 308
00 120 140 160 1BO 200 220 240 260 2BO 300 320 340 360 3BD 400 420 440
Minimum: -1.5
Mazrimuam: 5.0 10.0 0.0
Mass Calc. Mess mls EEM LEE i-FIT Homm Conf (%) Formula
303.0799 303.0803 -0.4 -1_3 9.5 16871.7 nfa nfa C15 H1S N2 03 5
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FTIR of 2p

50 70 90

3 § 8 888 638 I g g9uzgod
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-431.0 18-01-431 Instrument type and / or accessory 10/21/2020Q

Wavenumber cm-1 Transmittance [%]

3997.658602 1.002051
3996.229335 1.001915
3994.800069 1.001769
3993.370802 1.001610
3991.941536 1.001449
3990.512269 1.001292
3989.083002 1.001138
3987.653736 1.000971
3986.224469 1.000774
3984.795203 1.000545
3983.365936 1.000310
3981.936670 1.000113
3980.507403 0.999998
3979.078136 0.999978
3977.648870 1.000029
3976.219603 1.000099
3974.790337 1.000145
3973.361070 1.000160
3971.931804 1.000166
3970.502537 1.000189
3969.073270 1.000229

Page 1 of 115
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@\/\0 1H-NMR (CDCls, 400 MHz) of 2q
N’&O
H 24

Chemical Formula: CgH;NO,
Exact Mass: 149.0477

L N B B . B L B B
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13C-NMR (CDCI;, 100 MHz) of 2q
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13C-DEPT (CDClI;, 100 MHz) of 2q
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HRMS of 2q

Single Mass Analysis
Tolerance = 30.0 PPM / DBE: min=-1.5, max =50.0

Element prediction: Off
Mumber of isclope peaks used fori-FIT =6

Mongisctopic Mass, Even Electron lans
23 formulale ) evalusted with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C-8-25% H:7-25 M: 04 0O:04

LPLC-XEVOGXCSOTOR

1: TOF M5 ES+
5 53e+ 003

210 ZA)

Sample Mame © 18-01-425 IITRPR
TestMame : HRMS-1
OE1020-18-01-425 12 (0.131)
100 186.2213

9 -

150.0650
1741276
1320444
1480854
o 723072771268 1040500 4450474
50 @ Fit] a0 an 100 110 120 130 140 150 160 170 180 180 200

Minimuam 1.5
Moari s 5.0 S0.0 s50.0
Mam= Calc. Mass mDa oEM DBE i-FIT Morm Conf{®) Formula
150.0550 1500555 -3.5 3.3 5.5 2721.5 =nfa nfa 8 HI

i 02

5171



FTIR of 2q
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3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-425.0

18-01-425

Instrument type and / or accessory 10/21/2020

Wavenumber cm-1 Transmittance [%]

3997.658602 1.000390
3996.229335 1.000285
3994.800069 1.000180
3993.370802 1.000075
3991.941536 0.999977
3990.512269 0.999893
3989.083002 0.999831
3987.653736 0.999793
3986.224469 0.999782
3984.795203 0.999806
3983.365936 0.999875
3981.936670 0.999986
3980.507403 1.000103
3979.078136 1.000179
3977.648870 1.000181
3976.219603 1.000116
3974.790337 1.000022
3973.361070 0.999938
3971.931804 0.999885
3970.502537 0.999861
3969.073270 0.999861

Page 1 of 115

S172



"H-NMR (DMSO-dg, 400 MHz) of 2r'

Chemical Formula: C{{HgN,0
Exact Mass: 184.0637
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13C-NMR (DMSO-dg, 100 MHz) of 2r'
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13C-DEPT (DMSO-dg, 100 MHz) of 2r'

200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 llﬂ.r 110.0 100.0 920.0 80.0 70.0 60.0 500 400 30.0 200 10.0 0 -10.0
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Elemental Composition Report

HRMS of 2r'

Page 1

Single Mass Analysis

Tolerance =

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

Element prediction: Off
Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

27 formulale) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:11-30 H:8-35 MW 0-3 O:0-5

Sample Name - 18-01-374 ITRPR XEVO G2-XS QTOF
Test Mame : HRMS-1
201219-18-01-374 15 (0.157) 1: TOF MS ES+
3.66e+007
100 185.0705
2742735
%_
186.0728 Zo.27e0
184.0619
230.2464 318.2083 3402586 1 4195 453.3420 475 3240
1530383 T ~ | 550 4452 £37.1508
.“--||-|-‘-|----‘|- L L L L L L N L L L B L L L I L L L B L LN L B ILBLILEL IThrI
150 200 250 300 350 400 450 600
Minimuam: -1.5
Mz imam : 5.0 0.0 S50.0
Mass Cale. Mass mDa PEM CBE i-FIT Norm Conf (%) Formula
185.0705 185.0715 1.0 -5.4 8.5 877.9 n/a nfa C11 H9 N2 O
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FTIR of 2r'
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-374.0 18-01-374 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%)]

3997.502224 1.001109
3996.073013 1.000934
3994.643803 1.000756
3993.214592 1.000583
3991.785381 1.000430
3990.356171 1.000303
3988.926960 1.000202
3087.497749 1.000128
3986.068539 1.000089
3984.639328 1.000083
3983.210117 1.000099
3981.780907 1.000117
3980.351696 1.000122
3978.922485 1.000109
3977.493275 1.000072
3976.064064 1.000000
3974.634853 0.999882
3973.205643 0.999720
3971.776432 0.999534
3970.347221 0.999356
3968.918011 0.999213
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CIOZS\©: o

H3CO- N
H

Chemical Formula: C4gHgCIN3;05S
Exact Mass: 304.9873

2ca

TH-NMR (DMSO-d6, 400 MHz) of 2ca
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13C-NMR (DMSO-d6, 100 MHz) of 2ca
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HRMS of 2ca

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Odd and Even Electron lons

166 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:8-15 H 745 MN0-3 0O:05 5:01 Cl0-1

Sample Name : 18-01-379 ITRPR XEVO G2-XS OTOF
Tt Marme : HRMS-1
121219-18-01-379- 16 (0.165) AM2 (Ar,22000.0,0.00,0.00): Cm (16:18) 1: TOF M5 ES+
3.53e+0086
3020431
100
305.9935
x
%_
229 0266
3079909
32T
215.0112 03140
172.9570 - 1.2B46 436.9196511.4726 539.189% 23 1804
D_ i|l:-|-||-|-||lll|ll|||-llll||-l||-l|-| IThII
100 150 200 250 300 350 400 450 500 550 L
Minimm: -1.5
M1 miam : 5.0 10.0 50.0
Mass Cale. Mass mDa FPPM DBE i-FIT Hoarm Conf (%) Formula
305.9935 305.9951 -1.6 5.2 6.5 793.5 nfa n/a COH HY N3 05 5 C1
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FTIR of 2ca
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Wavenumber cm-1
D:\FTIR DATA\DR. PRABAL\Devarshi\18-01-376.0 18-01-376 Instrument type and / or accessory 1/6/2020

Wavenumber cm-1 Transmittance [%]

3997.502224 0.999734
3996.073013 0.999862
3994.643803 0.999960
3993.214592 1.000000
3991.785381 0.999958
3990.356171 0.999826
3988.926960 0.999621
3987.497749 0.999390
3986.068539 0.999191
3984.639328 0.999066
3983.210117 0.999037
3981.780907 0.999100
3980.351696 0.999228
3978.922485 0.999374
3977.493275 0.999483
3976.064064 0.999511
3974.634853 0.999453
3973.205643 0.999347
3971.776432 0.999242
3970.347221 0.999166
3968.918011 0.999129

Page 1 of 115
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o =0 H-NMR (DMSO-d6, 400 MHz) of 2cb

2cb

Chemical Formula: Cy5H,4BrN;05S
Exact Mass: 454.9899
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HRMS of 2cb

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM | DBE: min=-1.5, max =50.0
Element prediction: Off

MNumber of isotope peaks used fori-FIT =3

Monoisotopic Mass, Even Electron lons

Page 1

264 formulaie) evaluated with 1 results within imits (up to 50 best isotopic matches for each mass)

Elements Used:

c: 817 H7-20 MN:O5 O:0-7 5:01 Br:0-2

Sample Name - 18-01-380 ITRPR XEVO G2-XS QTOF
Test Name - HRMS-1
131219-18-01-380-HRMS- 12 (0.131) AM (Top,4, Ar,10000.0,0.00,0.00); Sm (SG, 1x3.00); Cm (9:18) 1: TOF MS ES-
6.59e+006
100~ 453.9819
455 9828
-
%-
212.9967 gg o139
182 9644
9850
521 9661
. 178.9784 611.9323 6388849 ./ aapa 780 8331 50,8221
rerrprreeteep b miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Minimam: -1.%
Mz mam : 5.0 5.0 50.0
Mass Cale. Mass mDa PEM DBE i-FIT Horm Cenf (%) Formula
453.981% 453.9821  -0.2 -0.4 11.5 694.4 nja n/a C15 H13 N5 05 S Br
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13) HRMS data for intermediate trap experiment

HRMS of adduct I

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5, max=50.0
Elernent prediction: Off

Mumber of isotope peaks used fori-FIT =5

Monoisotopic Mass, Even Electron lons

101 formula(e) evaluated with 1 resulis within limits (up fo 50 best isotopic matches for each mass)

Elements Used:
C:8913 H6-25 M. 03 O:04 F:04

Sample Name - 18-01-398 ITRPR
TestName  : HRMS-1
130120-18-01-398_ 12 (0.131)

2497.0856

QE:
[T 2771800
M0

100+

Chemical Formula: CyqHyFyNa 0y
Exact Mass: 298.0941

158.0576
Iy

311.1677
2311739 247 1g87

159 0608 2051577

160 180 200 220 240 260 280 300 320 340 360 380 400

Minimum: -1.3
Maximum: 5.0 5.0 50.0
Mass Cale. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula

287.085¢ 2

re)
=}

.0ge2 -0.6 -2.0 4.3 1303.0 n/fa nfa 1 H13 N2 O3

Page 1

XEVO G2-X5 QTOF

1: TOF MS ES-
3.16e+007

4291058

Faf

4
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HRMS of adduct |

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 2.0 PPM 7 DBE: min=-1.5, max =50.0
Element prediction: Off

Mumber of isotope peaks used fori-FIT=5

Monoisotopic Mass, Even Electron lons

1749 formulale) evaluated with 1 results within imits (up to 50 best isotopic matches for each mass)
Elements Used:

C:9-20 H:6-25 M:0-3 0O:0-4 F:0-8

Sample Mame : 18-01-398 IITRPR XEVO G2-X5 QTOF
Test Mame - HRMS-1
130120-18-01-388_ 12 (0.131) 1: TOF M5 ES-
3.15e+007
2970856 F

100+ F
0. .0 F
MH

277.1800

4751117

0 Chemical Formula: ©y Hq5Fg 0y
Exact Mass: 430.1138
[M-H]"= 4291061

465 0827 479.0365
325.1835 939 1993

218.1381

260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 Se0d 580 &00

Minimum: -1.5

Mad muam 5.0 2.0 s0.0

Mass Calc. Mass mDa EEM DEE i-FIT HNorm Cenf (%) Formula
429,1058 429,106l -0.3 -0.7 3.5 160%.4 n/fa n/a Cl4 H17 N2 04 F&
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