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EXPERIMENTAL SECTION

General Information

All reactions are carried out in round bottom flask in open atmosphere and reaction
mixture was monitored by thin-layer chromatography (TLC). TLC pre-coated silica gel 60 F254
(20 x 20 cm). TLC plates are visualized by exposing UV light. Organic solvents are evaporated
on rotary evaporator and all the compounds are purified on flash Column chromatography
(230—400 mesh size). Mass spectra are obtained using an Agilent 6540 accurate mass Q-TOF
LC/MS (135 eV) spectrometer, using electrospray ionization (ESI). 'H NMR spectra are
recorded on 400 and 500 MHz NMR instruments. Chemical data for protons are reported in parts
per million (ppm, scale) downfield from tetramethylsilane as referenced to the residual proton in
the NMR solvent (CDCls: & 7.26, 1.56 CDCls moisture and 1.25 grease peak, DMSO-d°: § 2.51,
3.33 DMSO-d® moisture or other solvents as mentioned). All the NMR spectras are processed
with MestReNova software. The coupling constant (J) are in Hz. ESI-MS and HRMS spectra are
recorded on LC-Q-TOF machines. Note: All the care has been taken while performing the
reaction, as sodium azide is highly toxic and can react to form potentially explosive compounds.
Azides form strong complexes with haemoglobin, and consequently block oxygen transport in
the blood.
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General Procedure for one pot conversion of carboxylic acid to carbamides (3a-3aj), (Table
1, Scheme 1 and Scheme 2).

A solution of carboxylic acid 1 (100 mg, 0.500-0.819 mmol) and trichlorotriazine (TCT)
(0.33 equiv.) in CH3CN (20 ml) was mixed with N-methylmorpholine (NMM) (1.4 equiv.) at
room temperature and stirred for 30 minutes and monitored on TLC for the consumption of TCT.
To the reaction mixture NaN3z (1.4 equiv.) and DMAP (10 mol%) were added and reaction
mixture stirred for 4-5 hrs at room temperature and observed for the formation of acyl azide 2
and consumption of benzoic acid by TLC. Now, the nitrogen based nucleophile (1.4 equiv.) was
added and the reaction mixture was subjected to reflux at 80 °C in an oil bath, facilitating Curtius
rearrangement leading to the in situ formation of isocyanate and click coupling. The product
formation was monitored by TLC. Reaction mixture was subjected to rota vapour to evaporate
CH3CN and then extraction with ethyl acetate. The organic layer was washed with water and
dried over anhydrous Na>SOs. The organic layer was evaporated under pressure to obtain the
crude product which was then purified by flash column chromatography using ethyl acetate and
hexane to offered the required products (3a-3ao).

Experimental data:

1,3-Diphenylurea (3a):*

H H (100 mg, 0.819 mmol of benzoic acid ); TLC (Hexane/EtOAc, 6:4) Rt
@N\[gNj@ = 0.4; Yield 92% ; white solid; m.p 236-239 °C.: i *H NMR (400

MHz, DMSO-d®, acquired at 60 °C) § 8.66 (s, 1H), 7.49 (d, J = 8.5
Hz, 2H), 7.29 (t, J = 7.9 Hz, 2H), 6.97 (t, J = 7.9 Hz, 1H). $3C NMR (101 MHz, DMSO-d®) ¢
153.0, 140.1, 129.2, 122.2, 118.6. HRMS (ESI+TOF) calcd. for: C13H13N,O 213.1028 [M+H]",
found 213.1033.

1-(4-Methoxyphenyl)-3-phenylurea (3b):?
H H (100 mg, 0.657 mmol of 4-methoxybenzoic acid);TLC
/©/N\H/N\© (Hexane/EtOAc, 6:4) Rf = 0.4; Yield 92% ; white solid,;
MeO © m.p.186-190 °C; 'H NMR (400 MHz, DMSO-d®, acquired at 60
°C) 6 8.57 (s, 1H), 8.46 (s, 1H), 7.44 (d, J = 8.1 Hz, 2H), 7.36 (d, J = 8.9 Hz, 2H), 7.27 (t, J =
7.8 Hz, 2H), 6.95 (t, J = 7.3 Hz, 1H), 6.87 (d, J = 8.9 Hz, 2H), 3.72 (s, 3H). **C NMR (101 MHz,
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DMSO-d®) & 156.4, 154.6, 141.7, 134.6, 130.6, 123.5, 122.0, 120.0, 115.9, 57.1. HRMS
(ESI+TOF) calcd. for: C1aH15N20; 243.1134 [M+H]*, found 243.1140.

1-(4-Cyanophenyl)-3-phenylurea (3c):3
H H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/©/N\gN\© (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 90% ; white solid; m.p.
NC 200-222 °C: *'H NMR (400 MHz, DMSO-d®, acquired at 60 °C) ¢
9.15 (s, 1H), 8.80 (s, 1H), 7.76 (dd, J = 27.2, 8.7 Hz, 4H), 7.55 (d, J = 7.7 Hz, 2H), 7.39 (t, J =
7.9 Hz, 2H), 7.11 (t, J = 7.3 Hz, 1H). C NMR (101 MHz, DMSO0-d®) § 153.9, 146.1, 141.0,

135.1, 130.7, 124.2, 121.1, 120.4, 119.9, 105.1. HRMS (ESI+TOF) calcd. for: Ci14H12N30
238.0980 [M+H]", found 238.0987.

1-(4-Chlorophenyl)-3-phenylurea (3d):*
H H (100 mg, 0.645 mmol of 4-chlorobenzoic acid); TLC
/©/NIN\© (Hexane/EtOAc, 7:3) Rt = 0.6; Yield 89% : white solid; m.p. 239-
cl 240 °C: ' *H NMR (400 MHz, DMSO-d®) ¢ 8.57 (s, 1H), 8.46 (s,
1H), 7.24 (m, 4H), 7.09 — 7.00 (m, 4H), 6.72 (t, J = 7.7 Hz, 1H). 3C NMR (101 MHz, DMSO-

d%) & 152.9, 140.0, 139.2, 129.1, 125.8, 122.4, 120.1, 118.7. HRMS (ESI+TOF) calcd. for:
C1sH12N,OCI 247.0638 [M+H]*, found 247.0646.

1-(4-Methoxyphenyl)-3-(4-(trifluoromethoxy)phenyl)urea (3e):
H H (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
/@NXNQ (Hexane/EtOAc, 6:4) Rf = 0.3; Yield 90% ; white solid;
MeO OCF3| m.p. 327-330 °C: : 'H NMR (400 MHz, DMSO-d°®,
acquired at 60 °C) ¢ 8.63 (s, 1H), 8.35 (s, 1H), 7.42 (d, J =
8.9 Hz, 2H), 7.23 (d, J = 8.8 Hz, 2H), 7.07 (d, J = 8.7 Hz, 2H), 6.70 (d, J = 8.8 Hz, 2H), 3.53 (s,
3H). °F NMR (400 MHz, DMSO-d%) ¢ -57.36 (s). *C NMR (101 MHz, DMSO-d®) & 156.5,

154.5, 144.3, 141.0, 134.3, 123.4, 122.1, 122.1(q, J = 256.54 Hz), 121.1, 115.8, 57.0. HRMS
(ESI+TOF) calcd. for: CisH1aN203Fs 327.0957 [M+H]*, found 327.0965.
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1-(4-Cyanophenyl)-3-(4-(trifluoromethoxy)phenyl)urea (3f):
H H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/@/N\H/'\'O (Hexane/EtOAc, 6:4) Rr = 0.3; Yield 91% ; white solid;
NC © OCF3| m.p. 272-278 °C:  *H NMR (400 MHz, DMSO-d®, acquired
at 60 °C) ¢ 9.10 (s, 1H), 8.91 (s, 1H), 7.70 (d, J = 8.8 Hz,
2H), 7.63 (d, J = 8.9 Hz, 2H), 7.56 (d, J = 9.1 Hz, 2H), 7.27 (d, J = 8.9 Hz, 2H). *F NMR (376
MHz, DMSO-d®) 6 -52.52 (s). *C NMR (101 MHz, DMSO-d®) ¢ 153.9, 145.9, 144.9 (d, J = 2

Hz), 140.3, 135.1, 123.5, 122.0 (d, J = 256.54 Hz), 121.7, 120.0, 105.3. HRMS (ESI+TOF)
calcd. for: C1sH11N302F3 322.0803 [M+H]", found 322.0814.

1-(4-(tert-Butyl)phenyl)-3-(4-methoxyphenyl)urea (3g):
H K (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
/©/N\”/N (Hexane/EtOAc, 6:4) Rt = 0.5; Yield 89% ; white solid,;
MeO ¢ \©\K m.p. 239-241 °C: * *H NMR (400 MHz, DMSO-d®) ¢ 8.48
(s, 1H), 8.42 (s, 1H), 7.36 (d, J = 8.8 Hz, 4H), 7.28 (d, J =
8.7 Hz, 2H), 6.86 (d, J = 9.0 Hz, 2H), 3.71 (s, 3H), 1.26 (s, 9H). 3C NMR (101 MHz, DMSO-d®)

o 154.9, 153.3, 144.4, 137.7, 133.3, 125.8, 120.4, 118.4, 114.4, 556, 34.3, 31.7. HRMS
(ESI+TOF) calcd. for: Ci1sH23N20, 299.1760 [M+H]*, found 299.1770.

1-(4-(tert-Butyl)phenyl)-3-(4-cyanophenyel)urea (3h):

H H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/@N\g'\' (Hexane/EtOAc, 6:4) R = 0.5; Yield 93% : white solid;
NC m.p. 283-285 C: ' 'H NMR (400 MHz, DMSO-d®, acquired at
60 °C) 6 9.01 (s, 1H), 8.59 (s, 1H), 7.67 (d, J = 8.8 Hz, 2H),
7.61 (d, J = 8.8 Hz, 2H), 7.35 (d, J = 8.7 Hz, 2H), 7.29 (d, J = 8.7 Hz, 2H), 1.25 (s, 9H). 3C
NMR (101 MHz, DMSO-d®) ¢ 154.0, 146.7, 146.1, 138.2, 135.1, 127.3, 121.2, 120.3, 119.8,

105.0, 35.7, 33.0. HRMS (ESI+TOF) calcd. for: C1sH20N30 294.1606 [M+H]", found 294.1616.

1-(4-Methoxyphenethyl)-3-(4-methoxyphenyl)urea (3i):®

(100 mg, 0.657 mmol of 4-methoxybenzoic acid);

H H
: /NENV\CL TLC (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 88% ;
MeO OMe
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white solid; m.p. 245-249 °C: *'H NMR (500 MHz, DMSO-d®, acquired at 60 °C) 6 8.22 (s, 1H),
7.82 (d, J =8.7 Hz, 2H), 7.16 (d, J = 8.3 Hz, 2H), 6.99 (d, J = 8.7 Hz, 2H), 6.87 (d, J = 8.4 Hz,
2H), 3.82 (s, 3H), 3.74 (s, 3H), 3.46 (s, 2H), 2.80 (s, 1H). *C NMR (101 MHz, DMSO-d®) ¢
167.5, 163.3, 159.5, 133.3, 131.4, 130.7, 128.7, 115.6, 115.3, 57.1, 56.8, 42.9, 36.2. MS m/z
[M+H]", calcd for C17H2:N203 301.1552; found, 301.17.

1-(4-Cyanophenyl)-3-(4-methoxyphenethyl)urea (3j):
H H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/©/N\H/N\/\©\ (Hexane/EtOAc, 7:3) Rf = 0.4; Yield 91% ; white
NC O ome | solid; m.p. 287-290 °C: ' *H NMR (400 MHz, DMSO-
d®, acquired at 60 °C) ¢ 8.91 (s, 1H), 7.63 (d, J = 8.8
Hz, 2H), 7.57 (d, J = 8.9 Hz, 2H), 7.16 (d, J = 8.6 Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H), 6.24 (t, J =
5.6 Hz, 1H), 3.73 (s, 3H), 3.36 (m, 2H), 2.72 (t, J = 7.1 Hz, 2H). *C NMR (101 MHz, DMSO-

d®) ¢ 158.2, 155.0, 145.4, 133.6, 131.6, 130.1, 119.9, 117.9, 114.3, 102.8, 55.4, 41.3, 35.1.
HRMS (ESI+TOF) calcd. for: C17H18N302 296.1399 [M+H]", found 296.14009.

1-(3,5-Difluorobenzyl)-3-(4-methoxyphenyl)urea (3k):

= (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC

] HQ (Hexane/EtOAc, 6:4) Ry = 0.4: Yield 92% : white solid;

N\gN £ | mp. 215-218 °C: ' 'H NMR (400 MHz, DMSO-d°,
Meo/©/ acquired at 60 °C) 6 8.50 (s, 1H), 7.34 (d, J = 9.0 Hz, 2H),

7.10 (t, J = 9.3 Hz, 1H), 7.03 (d, J = 6.6 Hz, 2H), 6.85 (d, J
= 9.0 Hz, 2H), 6.67 (t, J = 12 Hz 1H), 4.34 (d, J = 6.0 Hz, 2H), 3.72 (s, 3H). *C NMR (101
MHz, DMSO-d®) ¢ 165.5-165.4 (d, J = 13.13 Hz) , 163.1-162.9 (d, J = 16.16 Hz) , 157.4, 156.0,
147.7-147.5 (t,  =8.08 Hz, 16.16 Hz), 135.2, 121.6, 115.7, 111.8- 111.6 (m), 104.0- 103.5 (t, J =
26.26 Hz), 57.0, 44.0. HRMS (ESI+TOF) calcd. for: CisHisN2O2F2 293.1102 [M+H]*, found
293.1112.

1-(4-Cyanophenyl)-3-(3,5-difluorobenzyl)urea (3I):
F (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC

ﬁ (Hexane/EtOAc, 6:4) R = 0.4; Yield 90% : white solid:
NN

F

Iy .
NC




m.p. 257-260 °C: : *H NMR (400 MHz, DMSO-d®) 6 9.36 (t, J = 5.8 Hz, 1H), 8.06 (d, J = 8.0 Hz,
2H), 7.99 (d, J = 8.4 Hz, 2H), 7.12 (t, J = 9.4 Hz, 1H), 7.05 (d, J = 6.6 Hz, 2H), 4.52 (d, J = 5.9
Hz, 2H). 3C NMR (101 MHz, DMSO-d®) & 165.6, 164.1-164.0 (d, J = 13.13Hz) , 161.6-161.5
(d, J = 13.13 Hz) , 144.5-144.4 (t, J = 9.09 Hz), 138.4, 132.9, 128.6, 118.7, 114.2, 110.8-
110.5(m), 103.0-102.5(t, J = 25.25), 42.6. HRMS (ESI+TOF) calcd. for: C1sH11NsOF, 288.0948
[M+H]*, found 288.0962.

1-(4-Methoxyphenyl)-3-(4-methylbenzyl)urea (3m):8
(100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC

\/©/ (Hexane/EtOAc, 6:4) Rf = 0.4; Yield 85% ; white solid;

H H
N N
" O/©/ Tf m.p. 212-216 °C: * *H NMR (400 MHz, DMSO-d®) ¢ 8.86
e

(t, J = 5.9 Hz, 1H), 7.87 (d, J = 8.9 Hz, 2H), 7.20 (d, J = 8.0
Hz, 2H), 7.13 (d, J = 7.9 Hz, 2H), 7.00 (d, J = 8.9 Hz, 2H), 4.42 (d, J = 6.0 Hz, 2H), 3.81 (s, 3H),
2.27 (s, 3H). °C NMR (126 MHz, DMSO-d®) ¢ 166.1, 162.0, 137.2, 136.1, 129.5, 129.2, 127.6,
127.0, 113.9, 55.7, 42.7, 21.1. MS m/z [M+H]*, calcd for C16H10N20, 271.3400; found, 271.34.

1-(4-Cyanophenyl)-3-(4-methylbenzyl)urea (3n):
(100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC

§ Hﬁ (Hexane/EtOAc, 6:4) Rf = 0.4: Yield 87% : white solid:;
D
NC

o) m.p. 254-259 °C: ' 'H NMR (400 MHz, DMSO-d®, acquired
at 60 °C) 6 8.97 (s, 1H), 7.66 (d, J = 9.0 Hz, 2H), 7.61 (d, J =
9.0 Hz, 2H), 7.22 (d, J = 8.1 Hz, 2H), 7.16 (d, J = 7.9 Hz, 2H), 6.72 (t, J = 5.8 Hz, 1H), 4.30 (d, J
=5.9 Hz, 2H), 2.31 (s, 3H). *C NMR (101 MHz, DMSO-d®) ¢ 155.0, 145.3, 137.3, 136.3, 133.6,
129.3, 127.6, 119.9, 117.9, 102.8, 42.9, 21.1. MS m/z ([M+H]"*, calcd for C16H1sN3O1 266.1293;
found, 266.13.

1-(6-fluoropyridin-3-yl)-3-(4-methoxyphenyl)urea (30):

(100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC

MeO F - - !
\©\ J?\ /Cr (Hexane/EtOAC, 64) Rf = 05, Yield 85% : white SOIld; m.p.

=N _
NN 294-299 °C: *H NMR (400 MHz, DMSO-d€) 6 8.83 (s, 1H),
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8.64 (s, 1H), 8.27 (s, 1H), 8.10 — 8.03 (m, 1H), 7.37 (d, J = 8.9 Hz, 2H), 7.10 (dd, J = 8.8, 3.2
Hz, 1H), 6.87 (d, J = 8.9 Hz, 2H), 3.71 (s, 3H). 3*C NMR (101 MHz, DMSO-d®) § 159.5, 157.2,
155.1, 153.2, 137.1, 136.9, 135.4, 135.3, 132.8, 132.3, 132.2, 120.8, 114.4, 109.7, 109.3, 55.5.
HRMS (ESI+TOF) calcd. for: C13H13N3O2F 262.0992 [M+H]", found 262.0995

1-(4-Cyanophenyl)-3-(6-fluoropyridin-3-yl)urea (3p):
(100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC

H H
QNIN@ (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 89% : white solid; m.p.
NC ZNF | 292-297 °C: - 'H NMR (400 MHz, DMSO-d®) 5 9.16 (s, 1H),
8.89 (s, 1H), 8.16 (s, 1H), 7.94 (m, 1H), 7.57 (d, J = 8.5 Hz, 2H), 7.51 (d, J = 8.6 Hz, 2H), 6.97
(d, J =8.7 Hz, 1H). 13C NMR (101 MHz, DMSO-dG) 0 159.9, 157.6, 152.6, 144.3, 137.7-137.5
(d, J =15.15 Hz), 134.6-134.5 (d, J =5.05 Hz), 133.6, 132.8-132.7 (d, J =7.07 Hz), 119.6, 118.6,

109.7, 109.3, 104.0. HRMS (ESI+TOF) calcd. for: Ci3H1oN4OF 257.0839 [M+H]*, found
257.0847.

1-(4-Methoxyphenyl)-3-pentylurea (3q):’
(100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC

H\H/H_n-pentyl (Hexane/EtOAcC, 8:2) Rt = 0.6; Yield 86% ; white solid; m.p.
Meo/©/ ¢] 293-297 °C: ' *H NMR (400 MHz, CDCls, acquired at 60 °C) &
7.16 (d, J = 8.9 Hz, 2H), 6.81 (d, J = 8.9 Hz, 2H), 5.13 (t, J =
4.7 Hz, 1H), 3.76 (s, 3H), 3.16 (dd, J = 13.2, 6.9 Hz, 2H), 1.43 (dd, J = 14.2, 7.1 Hz, 2H), 1.30 —
1.22 (m, 4H), 0.86 (t, J = 6.9 Hz, 3H).13C NMR (101 MHz, CDCl3) 6 158.0, 132.8, 125.5, 115.9,
78.7, 78.4, 78.1, 56.9, 41.7, 31.2, 30.4, 23.7, 15.3. HRMS (ESI+TOF) calcd. for: C13H21N20>
237.1603 [M+H]", found 237.1610.

1-(4-Cyanophenyl)-3-pentylurea (3r):

4 h (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
N__N-1-Pentyll - (Heyane/EtOAC, 8:2) Rr = 0.5; Yield 91% ; white solid; m.p.

NC/©/ 94 °C: ' 'H NMR (400 MHz, DMSO-d®) ¢ 8.98 (s, 1H), 7.69 (d,

J = 8.8 Hz, 2H), 7.61 (d, J = 8.8 Hz, 2H), 6.38 (t, J = 5.5 Hz,

1H), 3.13 (dd, J = 12.8, 6.8 Hz, 2H), 1.52 — 1.44 (m, 2H), 1.37 — 1.27 (m, 4H), 0.92 (t, J = 6.9
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Hz, 3H). *C NMR (101 MHz, DMSO-d®) § 155.0, 145.4, 133.6, 119.9, 117.8, 102.6, 29.7, 29.0,
22.3, 14.4. HRMS (ESI+TOF) calcd. for: C13H1gN3O 232.1450 [M+H]" found 232.1458.

1-Hexadecyl-3-(4-methoxyphenyl)urea (3s):

H H (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
/@/N N—hexadecyl (Hexane/EtOAc, 8:2) Rf = 0.7; Yield 89% ; white solid;
MeO m.p.132- 137 °C : **H NMR (400 MHz, CDCls, acquired at 60
°C) 0 7.70 (d, J = 8.9 Hz, 2H), 7.25 (s, 1H), 6.90 (d, J = 8.9
Hz, 2H), 5.92 (s, 1H), 3.83 (s, 3H), 3.42 (dd, J = 12.9, 7.1 Hz, 2H), 1.59 (d, J = 7.0 Hz, 2H), 1.27
(m, 26H), 0.88 (s, 3H). 3C NMR (101 MHz, CDCls) § 166.9, 162.2, 128.5, 127.3, 113.7, 55.3,
40.0, 31.9, 29.7, 29.6, 29.6, 29.5, 29.5, 29.3, 27.0, 22.6, 14.0. HRMS (ESI+TOF) calcd. for:

C24H3N202 391.3325 [M+H]*, found 391.3326.

1-(4-Cyanophenyl)-3-hexadecylurea (3t):
H Y (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
ON\H/'\"“‘*X""“CV' (Hexane/EtOAc, 8:2) Rr= 0.6; Yield 86% : white solid; m.p.:
NC © 132- 137 °C' *H NMR (400 MHz, CDCls, acquired at 60 °C) ¢
8.35 (s, 1H), 7.51 (d, J = 8.7 Hz, 2H), 7.46 (d, J = 8.7 Hz, 2H),
5.84 (s, 1H), 3.20 (dd, J = 12.6, 6.9 Hz, 2H), 1.53 — 1.46 (m, 2H), 1.26 (m, 26H), 0.88 (t, J = 6.8
Hz, 3H). *C NMR (101 MHz, CDCls) § 155.3, 144.6, 132.9, 117.7, 103.4, 39.7, 31.81, 30.0,
29.5, 29.5, 29.2, 26.8, 22.5, 14.0. HRMS (ESI+TOF) calcd. for: C24HoN3sO 386.3171 [M+H]",

found 386.3173.

1-(tert-Butyl)-3-(4-methoxyphenyl)urea (3u):8

H H (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
/©/N\H/Nj< (Hexane/EtOAc, 6:4) Rf = 0.6; Yield 85% ; white solid; m.p.203-
MeO © 208 °C: ' 'H NMR (400 MHz, DMSO-d®, acquired at 60 °C) ¢ 7.91
(s, 1H), 7.24 (d, J = 8.9 Hz, 2H), 6.79 (d, J = 8.9 Hz, 2H), 5.76 (s,
1H), 3.69 (s, 3H), 1.29 (s, 9H). 13C NMR (101 MHz, DMSO-d%) § 155.2, 154.2, 134.2, 119.6,
114.3, 55.5, 49.8, 29.5. HRMS (ESI+TOF) calcd. for: Ci2H19N202 223.1447 [M+H]*, found
223.1452.
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1-(tert-Butyl)-3-(4-cyanophenyl)urea (3v):

H H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/©/N\”/N\’< (Hexane/EtOAc, 6:4) R = 0.5; Yield 88% ; white solid; m.p.139-
NC © 144 °C: * 'H NMR (400 MHz, DMSO-d®) § 8.72 (s, 1H), 7.61 (d, J =
8.5 Hz, 2H), 7.49 (d, J = 8.5 Hz, 2H), 6.16 (s, 1H), 1.26 (s, 9H). 1*C
NMR (101 MHz, DMSO-d% ¢ 154.1, 145.4, 133.5, 119.9, 117.6, 102.5, 50.1, 29.2. HRMS
(ESI+TOF) calcd. for: C1oH16N30 218.1293 [M+H]", found 218.1297.

1-Cyclobutyl-3-(4-methoxyphenyl)urea (3w):

H N (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
/@N\H/N\g (Hexane/EtOAC, 6:4) R = 0.6; Yield 84% ; white solid; m.p.172-
MeO © 175 °C: **H NMR (500 MHz, DMSO-d®, acquired at 60 °C) ¢ 7.98
(s, 1H), 7.26 (d, J = 8.9 Hz, 2H), 6.81 (d, J = 8.8 Hz, 2H), 6.19 (s,
1H), 4.15 — 4.10 (m, 1H), 3.70 (s, 3H), 2.21 (d, J = 8.3 Hz, 2H), 1.87 — 1.82 (m, 2H), 1.63 (m,
2H). 3C NMR (101 MHz, DMSO-d®) 6 156.2, 155.8, 135.4, 121.3, 115.7, 57.0, 46.4, 33.0, 16.2.

HRMS (ESI+TOF) calcd. for: C12H17N202 221.1290 [M+H]", found 221.1293.

1-(4-Cyanophenyl)-3-cyclobutylurea (3x):
Hon (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/©/N\H/N\Q (Hexane/EtOAc, 7:3) Rf = 0.5; Yield 86% ; white solid; m.p. 142-
NC O 145 °C: *'H NMR (500 MHz, DMSO-d®, acquired at 60 °C) ¢ 8.75
(s, 1H), 7.62 (d, J = 8.7 Hz, 2H), 7.55 (d, J = 8.6 Hz, 2H), 6.53 (d, J
= 7.0 Hz, 1H), 4.14 (dd, J = 15.7, 7.9 Hz, 1H), 2.22 (m, 2H), 1.92 - 1.83 (t, J = 8Hz, 2H), 1.64
(m, 2H). *C NMR (101 MHz, DMSO-d®) 6 155.4, 146.7, 134.9, 121.2, 119.3, 104.3, 46.4, 32.6,
16.3. HRMS (ESI+TOF) calcd. for: C12H14N3O 216.1137 [M+H]*, found 216.1141.

1-Cyclopropyl-3-(4-methoxyphenyl)urea (3y):°
H H (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC

/©/N\H/NW (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 89% ; white solid; m.p.183-
MeO © 187 °C: ' 'H NMR (400 MHz, DMSO-d®) ¢ 8.12 (s, 1H), 7.32 (d, J
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= 8.9 Hz, 2H), 6.83 (d, J = 8.9 Hz, 2H), 6.31 (d, J = 1.5 Hz, 1H), 3.71 (s, 3H), 2.53 (m, 1H), 0.64
(m, 2H), 0.42 — 0.39 (m, 2H). *C NMR (101 MHz, DMSO-d®) & 158.1, 155.9, 135.3, 121.6,
115.7, 57.0, 24.2, 8.3. HRMS (ESI+TOF) calcd. for: CiHisN2O, 207.1134 [M+H]*, found
207.1135.

1-(4-Cyanophenyl)-3-cyclopropylurea (3z):
H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC (Hexane/EtOAc,
ON\H/N 7:3) R = 0.4; Yield 91% ; white solid; m.p.133 -138 °C: : 'H NMR
NC O (400 MHz, DMSO-d®, acquired at 60 °C) ¢ 8.84 (s, 1H), 7.66 (d, J =
8.7 Hz, 2H), 7.59 (d, J = 8.7 Hz, 2H), 6.61 (s, 1H), 2.56 (dt, J = 10.1,
3.3 Hz, 1H), 0.65 (m, 2H), 0.44 — 0.41 (m, 2H). *C NMR (101 MHz, DMSO-d®) ¢ 157.3, 146.6,
1349, 121.2, 119.5, 104.4, 24.2, 8.2. HRMS (ESI+TOF) calcd. for: C11H12N3O 202.0980

[M+H]", found 202.0988.

.N-(4-Methoxyphenyl)piperazine-1-carboxamide (3aa):°

ny | (100 mg, 0.657 mmol of 4-methoxybenzoic acid ); TLC

H\H/N\) (DCM/MeOH, 8:2) Rs= 0.6; Yield 80% ; white solid; m.p. 225-

Meo/©/ O 230 °C: 'H NMR (400 MHz, DMSO-d®) § 7.34 (d, J = 8.8 Hz,

2H), 6.97 (d, J = 8.8 Hz, 2H), 3.78 (s, 3H), 3.41 (s, 4H), 3.22 (s,

2H), 2.69 (s, 4H); °C NMR (101 MHz, DMSO-d®) § 169.5, 160.6, 129.4, 128.1, 114.0, 55.6,

45.4, aliphatic carbon peak correspond to piperzyl moiety get suppressed; HRMS (ESI+TOF)
calcd. for: C1oH17N302Na 258.1218 [M+H]*, found 258.1228.

N-(4-Cyanophenyl)piperazine-1-carboxamide (3ab):
L (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
H N\) (DCM/MeOH, 8:2) Rf= 0.4; Yield 77% ; white solid; m.p. 270-
NC/©/ \g/ 275 °C: ' 'H NMR (400 MHz, DMSO-d®) & 7.92 (d, J = 8.5 Hz,
2H), 7.57 (d, J = 8.5 Hz, 2H), 3.56 (s, 2H), 3.17 (s, 2H), 2.75 (s,
2H), 2.63 (s, 2H). *C NMR (101 MHz, DMSO-d°) ¢ 141.0, 133.0, 128.1, 118.8, 112.4, 48.6,
46.0, 45.5, 43.0. MS m/z [M+H]", calcd for C12H15N4O1 231.1246; found, 231.13.
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4-((4-Methoxyphenyl)carbamoyl)piperazine-1-carboxylate (3ac):!!
(\N/BOC (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
H N\) (Hexane/EtOAc, 6:4) Rr = 0.7; Yield 76% ; white solid; m.p.
/©/ \g 260 264 °C: ' H NMR (400 MHz, DMSO-d®) ¢ 7.39 (d, J =
Meo 8.7 Hz, 2H), 6.98 (d, J = 8.7 Hz, 2H), 3.79 (s, 3H), 3.46 (s,
3H), 3.40 (s, 2H), 3.37 (s, 3H), 1.41 (s, 9H). 3C NMR (101 MHz, DMSO-d®) & 169.6, 160.7,
154.2, 129.5, 128.0, 114.0, 79.6, 55.6, aliphatic carbon peak correspond to piperzyl moiety not
appeared, 28.4,. MS m/z [M+H]", calcd for C17H26N304 336.1923; found, 336.20.

N-(4-Cyanophenyl)-4-methylpiperazine-1-carboxamide (3ad):

N~ (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC

H N\) (Hexane/EtOAc, 7:3) Rf = 0.4; Yield 78% ; white solid; m.p. 210-

NC/©/ jf 215°C:‘ 'H NMR (400 MHz, DMSO-d®, acquired at 60 °C) ¢ 8.85

(s, 1H), 7.65 (d, J = 5.5 Hz, 4H), 3.46 (s, 4H), 2.33 (s, 4H), 2.21 (s,

3H). 13C NMR (101 MHz, DMSO-d® ¢ 156.1, 147.1, 134.6, 121.2, 120.8, 104.8, 56.3, 47.5,
45.6. HRMS (ESI+TOF) calcd. for: C13H17N4O 245.1402 [M+H]*, found 245.1408.

4-Cyclopropyl-N-(4-methoxyphenyl)piperazine-1-carboxamide (3ae):
(100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
H @/4 (Hexane/EtOAc, 7:3) Rf = 0.4; Yield 77% ; white solid;
/©/ \g m.p. 213 °C: ' 'H NMR (400 MHz, DMSO-d®) 6 7.13 (d, J =
MeO 8.8 Hz, 2H), 6.75 (d, J = 8.8 Hz, 2H), 3.57 (s, 3H), 3.18 (d, J
=22.7 Hz, 4H), 2.29 (dd, J = 4.8, 2.9 Hz, 4H), 1.44 — 1.39 (m, 1H), 0.22 — 0.17 (m, 2H), 0.12 —
0.07 (m, 2H). 3C NMR (101 MHz, DMSO-d®) ¢ 169.4, 160.6, 129.4, 128.2, 114.0, 55.6, 53.1,
38.3, aliphatic carbon peak correspond to piperzyl moiety get suppressed, 6.1; MS m/z [M+H]",
calcd for C15H22N302276.1712; found, 276.18.

N-(4-Cyanophenyl)-4-cyclopropylpiperazine-1-carboxamide (3af):
(100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC

v

\) (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 73% ; white solid; m.p.

H
N\g/N
NC/©/ S12




253-257 °C: ' *H NMR (400 MHz, DMSO) ¢ 7.93 (d, J = 8.5 Hz, 2H), 7.58 (d, J = 8.5 Hz, 2H),
3.59 (s, 2H), 3.35 (s, 1H), 3.21 (s, 2H), 2.60 (s, 2H), 2.48 (s, 2H), 1.77 — 1.55 (m, 1H), 0.43 (dd,
J = 6.4, 2.1 Hz, 2H), 0.38 — 0.22 (m, 2H). 3C NMR (101 MHz, DMSO) § 167.7, 140.9, 133.0,
128.2, 118.8, 112.5, 53.2, 52.7, 47.3, 38.3, 6.1. MS m/z (M+H)": calcd for CisH1oN4O:
271.1559; found, 271.16.

4-Cyclopropyl-N-(4-methoxyphenyl)piperazine-1-carboxamide (3ag):
(100 mg, 0.819 mmol of benzoic acid); TLC (Hexane/EtOAc, 7:3)
H @'/4 Rt = 0.4; Yield 78% ; white solid; m.p. 253-257 °C: ' 'H NMR
©/ \g (400 MHz, DMSO-d®) ¢ 7.13 (d, J = 8.8 Hz, 2H), 6.75 (d, J = 8.8
Hz, 2H), 3.57 (s, 3H), 3.18 (d, J = 22.7 Hz, 4H), 2.29 (dd, J = 4.8,
2.9 Hz, 4H), 1.44 - 1.39 (m, 1H), 0.22 — 0.17 (m, 2H), 0.12 — 0.07 (m, 2H). 3C NMR (101 MHz,
DMSO-d% ¢ 155.4, 140.8, 128.7, 122.2, 120.1, 53.1, 44.0, 38.5, 6.0. HRMS (ESI+TOF) calcd.
for: C14H19N3ONa 268.1426 [M+H]", found 268.1433.

1-phenyl-3-(o-tolyl)urea (3ah):

100 mg, 0.735 mmol of 2-methylbenzoic acid); TLC (Hexane/EtOAc,
@:\J)O]\N@ 7:3) Rr = 0.4; Yield 84% ; white solid; m.p. 233-237 °C: ‘'H NMR
H H (400 MHz, DMSO) § 9.05 (s, 1H), 7.94 (s, 1H), 7.88 (d, J = 8.0 Hz,
1H), 7.50 (d, J = 8.0 Hz, 2H), 7.30 (t, J = 7.8 Hz, 2H), 7.16 (dd, J = 12.5, 7.5 Hz, 2H), 6.96 (dd,
J =16.2, 7.7 Hz, 2H), 2.26 (s, 3H). 3C NMR (101 MHz, DMSO) ¢ 153.1, 140.3, 137.9, 130.6,
129.3, 127.8, 126.6, 123.0, 122.1, 121.4, 118.4, 18.3. HRMS (ESI+TOF) calcd. for: C14H15N20

227.1184 [M+H]", found 227.1181.

1-phenyl-3-(m-tolyl)urea (3ai):

100 mg, 0.735 mmol of 3-methylbenzoic acid); TLC

@ 0 /@ (Hexane/EtOAc, 7:3) Rf = 0.4; Yield 87% ; white solid; m.p. 230-
HJ\H 235 °C: "'H NMR (400 MHz, DMSO-d®) ¢ 8.68 (s, 1H), 8.62 (s, 1H),

7.50 (d, J = 7.9 Hz, 2H), 7.35 (s, 1H), 7.29 (t, J = 7.8 Hz, 3H), 7.17
(t, J = 7.8 Hz, 1H), 6.97 (t, J = 7.3 Hz, 1H), 6.79 (d, J = 7.4 Hz, 1H), 2.29 (s, 3H). 3C NMR (101
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MHz, DMSO-d®) § 153.0, 140.2, 140.1, 138.4, 129.2, 129.0, 123.0, 122.2, 119.1, 118.6, 115.8,
40.5, 40.3, 40.1, 39.9, 39.7, 39.5, 39.2, 21.6. HRMS (ESI+TOF) calcd. for: C14H1sN20 227.1184
[M+H]*, found 227.1186.

1-(5-chloro-2-methoxyphenyl)-3-phenylurea(3aj):
| 100 mg, 0.537 mmol of 5-chloro-2-methoxybenzoic acid); TLC

@]
/@ j\ /@ (Hexane/EtOAc, 7:3) Rf = 0.4; Yield 79% ; white solid; m.p. 252-
Cl N~ "N 257 °C: ‘'H NMR (400 MHz, DMSO-d®) ¢ 9.42 (s, 1H), 8.43 (s,

H H

1H), 8.29 (d, J = 2.2 Hz, 1H), 7.49 (d, J = 7.9 Hz, 2H), 7.30 (t, J =
7.8 Hz, 2H), 6.99 (m, 3H), 3.89 (s, 3H). 3C NMR (101 MHz, DMSO-d®) & 152.7, 146.7, 139.9,
130.5, 129.3, 124.8, 122.4, 121.2, 1185, 117.8, 112.3, 56.5. HRMS (ESI+TOF) calcd. for:
C14H1aN20,Cl 277.0744 [M+H]", found 277.0747.

1-Phenyl-3-undecylurea (3ak):
(100 mg, 0.500 mg of dodecanoic acid); TLC (Hexane/EtOAc, 7:3)
i /© R = 0.4; Yield 91% ; white solid; m.p. 160- 165 °C: ' *H NMR
undey = N (400 MHz, CDClg) 6 7.51 (d, J = 7.9 Hz, 2H), 7.29 (t, J = 7.9 Hz,
2H), 7.08 (t, J = 7.4 Hz, 1H), 2.34 (t, J = 8 Hz, 2H), 1.74 — 1.67 (m,
2H), 1.62 (m, 2H), 1.26 (m, 16H), 0.88 (t, J = 8 Hz, 3H). 2*C NMR (101 MHz, CDCls) 6 154.0,
129.1, 124.6, 119.2, 41.1, 31.9, 29.6, 29.5, 29.3, 26.7, 22.7, 14.1. HRMS (ESI+TOF) calcd. for:
C1sH31N20 291.2436 [M+H]", found 291.2446.

1-(3-bromo-4-methylphenyl)-3-undecylurea (3al):
Br ( 100 mg, 0.500 mg of dodecanoic acid); TLC (Hexane/EtOAc, 7:3)
j\ = W/ R = 0.4; Yield 91% ; white solid; m.p. 160- 165 °C: : 'H NMR (400
undecyl—N" "N’ S MHz, DMSO-d®) ¢ 8.40 (s, 1H), 7.87 (d, J = 1.6 Hz, 1H), 7.25 - 7.18
(m, 2H), 6.10 (t, J = 5.5 Hz, 1H), 3.15 (dd, J = 12.8, 6.7 Hz, 2H), 2.33
(s, 3H), 1.54 — 1.46 (m, 2H), 1.32 (s, 16H), 0.93 (t, J = 6.8 Hz, 3H). 13C NMR (101 MHz,

DMSO-d®) 6 174.8, 171.7, 138.9, 1315, 131.1, 124.1, 122.5, 118.5, 36.8, 34.1, 31.8, 29.58,
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29.56, 29.4, 29.36, 29.33, 29.2, 29.17, 29.11, 25.5, 24.9, 22.6, 22.0, 14.3. MS m/z [M+H]", calcd
for C19H3:N2OBr 383.16; found, 383.35.
(E)-1-Phenyl-3-styrylurea (3am):*3
(100 mg, 0.675 mmol of cinnamic acid); TLC (Hexane/EtOAc,
(j\A o @ 7:3) Rr = 0.4; Yield 83% ; white solid; m.p. 230-234 °C: : H
= HJ\H NMR (400 MHz, DMSO-d®, acquired at 60 °C) ¢ 8.69 (d, J =
10.8 Hz, 4H), 7.37 (m, 6H), 6.99 (t, J = 7.1 Hz, 1H), 6.87 (t, J = 8
Hz, 1H), 5.94 (d, J = 14.6 Hz, 2H). *C NMR (101 MHz, DMSO-d®) § 153.8, 141.3, 139.1,
130.6, 130.4, 127.2, 126.7, 126.5, 123.9, 120.3, 109.8. HRMS (ESI+TOF) calcd. for: C15H15N20
239.1184 [M+H]", found 239.1194.
(E)-1-Hexadecyl-3-styrylurea (3an):14
(100 mg, 0.675 mmol of cinnamic acid); TLC
©\/\Nj\N—hexadecyl (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 76% ; white solid; m.p.
H H 235-238 °C: ' 'H NMR (400 MHz, CDCls, acquired at 60 °C) &
7.55 (d, J = 15.6 Hz, 1H), 7.40 (dd, J = 6.8, 2.8 Hz, 2H), 7.28 — 7.22 (m, 3H), 6.38 (d, J = 15.6
Hz, 1H), 6.02 (s, 1H), 3.30 (dd, J = 13.1, 7.0 Hz, 2H), 1.48 (m, 2H), 1.17 (m, 26H), 0.80 (t, J =
6.9 Hz, 3H). °C NMR (101 MHz, CDCls) ¢ 165.9, 140.7, 134.9, 129.5, 128.7, 127.7, 120.8,

39.8, 31.9, 29.7, 29.7, 29.6, 29.6, 29.5, 29.3, 29.3, 27.0, 22.7, 14.1. MS m/z [M+H]*, calcd for
CosH43N20; 387.3375; found, 387.34.

(E)-1-(Pyrimidin-2-yl)-3-styrylurea (3a0):

(100mg, 0.675 mmol of cinnamic acid); TLC (Hexane/EtOAc,
@%NiNl@ 7:3) R = 0.4; Yield 83% ; white solid; m.p. 270-273 °C: i 'H
H H NMR (400 MHz, DMSO-d®) § 11.21 (d, J = 10.4 Hz, 1H), 10.30
(s, 1H), 8.66 (d, J = 4.9 Hz, 2H), 7.48 (dd, J = 14.7, 10.4 Hz, 1H),
7.36 (d, J = 7.3 Hz, 2H), 7.29 (t, J = 7.7 Hz, 2H), 7.15 (m, 2H), 6.32 (d, J = 14.8 Hz, 1H). °C
NMR (101 MHz, DMSO-d®) ¢ 158.6, 158.1, 151.9, 137.1, 129.1, 126.4, 125.4, 124.0, 115.6,

111.7. HRMS (ESI+TOF) calcd. for: C13H13N4O 241.1089 [M+H]", found 241.1099.
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General Procedure for one pot conversion of carboxylic acid to carbamates and
carbamothioates (4a-4n), (Scheme 3).

A solution of carboxylic acid 1 (0.500-0.819 mmol) and trichlorotriazine (TCT) (0.33
equiv.) in CH:CN (20 ml) was mixed with N-methylmorpholine (NMM) (1.4 equiv.) at room
temperature and stirred for 30 minutes and monitored on TLC for the consumption of TCT. To
the reaction mixture NaN3 (1.4 equiv.) and DMAP (10 mol%) were added and reaction mixture
stirred for 4-5 hrs at room temperature and observed for the formation of acyl azide 2 and
consumption of benzoic acid by TLC. Now, the oxygen or sulphur based nucleophile (1.4 equiv.)
was added and the reaction mixture was subjected to reflux at 80 °C in an oil bath, facilitating
Curtius rearrangement leading to the in situ formation of isocyanate and click coupling. The
product formation was monitored by TLC. Reaction mixture was subjected to rota vapour to
evaporate CH3CN and then extraction with ethyl acetate. The organic layer was washed with
water and dried over anhydrous Na>SOs. The organic layer was evaporated under pressure to
obtain the crude product which was then purified by flash column chromatography using ethyl
acetate and hexane to offerd the required products (4a-4n).

Phenyl (4-cyanophenyl)carbamate (4a):%®

H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/@/N\H/O\Q (Hexane/EtOAc, 7:3) R = 0.4; Yield 62% ; white solid; m.p. 197-

NC © 200 °C: ''H NMR (400 MHz, DMSO-d®) 5 10.78 (s, 1H), 7.79 (d,

J=8.7 Hz, 2H), 7.70 (d, J = 8.7 Hz, 2H), 7.44 (t, J = 7.9 Hz, 2H),

7.28 (m, 3H). 3C NMR (101 MHz, DMSO-d°) 6 153.4, 152.2, 144.1, 133.9, 133.7, 119.6, 118.8,
113.9, 104.2. MS m/z [M+H]*, calcd for C14H11N20, 239.0821; found, 239.09.

4-(Trifluoromethoxy)phenyl (4-methoxyphenyl)carbamate (4b):
(100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC

OH\H/OO (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 68% : white solid:
MeO © OCF5| m.p. 200-205 °C: : *H NMR (500 MHz, CDCls, acquired at
60 °C) 5 7.36 (d, J = 8.2 Hz, 2H), 7.25 (m, 4H), 6.92 (d, J =
8.6 Hz, 2H), 6.80 (s, 1H), 3.83 (s, 3H). 3C NMR (101 MHz, CDCls) & 156.6, 151.5, 149.0,
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146.4, 130.1, 122.8, 121.9, 120.9, 120.4 (d, J = 257.55 Hz), 114.4, 55.5. HRMS (ESI+TOF)
calcd. for: C1sH13NO4F3 328.0797 [M+H]*, found 328.0804.

4-(Trifluoromethoxy)phenyl (4-cyanophenyl)carbamate (4c):

H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/@/N\g/o@\ (Hexane/EtOAc, 7:3) R = 0.4; Yield 65% ; white solid;

NC OCF5| m.p. 245-250 °C: : 'H NMR (400 MHz, DMSO-d®) ¢ 10.82

(s, 1H), 7.78 — 7.67 (m, 4H), 7.41 (m, 4H). 1°C NMR (101

MHz, DMSO-d% ¢ 156.9, 152.2, 144.1, 140.9, 133.7, 122.8, 118.8, 118.7 (q, J = 233.31 Hz),
116.6, 104.3. MS m/z [M+H]", calcd for C1sH10F3N203 323.0644; found, 323.08.

4-1sopropylphenyl (4-methoxyphenyl)carbamate (4d):
H (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
/©/N\g/o (Hexane/EtOAc, 7:3) Rs = 0.4; Yield 65% ; white solid;
MeO m.p. 185-190 °C: ' *H NMR (400 MHz, DMSO-d°®, acquired
at 60 °C) 0 9.82 (s, 1H), 7.51 (d, J = 9.0 Hz, 2H), 7.27 (d, J
= 8.5 Hz, 2H), 7.14 (d, J = 8.5 Hz, 2H), 6.92 (d, J = 9.0 Hz, 2H), 3.74 (s, 3H), 2.92 (m, 1H), 1.25
(s, 3H), 1.23 (s, 3H). **C NMR (101 MHz, DMSO-d®) ¢ 155.7, 152.5, 149.1, 145.8, 132.2, 127.5,
122.1, 120.5, 114.5, 55.5, 33.4, 24.3. HRMS (ESI+TOF) calcd. for: Ci7H20NO3 286.1443

[M+H]*, found 286.1454.

Butyl (4-methoxyphenyl)carbamate (4e):16
H (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
N__O-Nbul| - yexane/EtOAC, 7:3) Re = 0.4; Yield 70% ; white solid; m.p.
Meo/©/ 47-50 °C: ' *H NMR (400 MHz, DMSO-d®) § 9.21 (s, 1H), 7.27
(d, J = 8.1 Hz, 2H), 6.67 (d, J = 9.1 Hz, 2H), 3.89 (t, J = 6.6 Hz,
2H), 3.51 (s, 3H), 1.44 — 1.37 (m, 2H), 1.20 (dt, J = 9.2, 7.4 Hz, 2H), 0.72 (t, J = 7.4 Hz, 3H).
13C NMR (101 MHz, DMSO-d®) 6 155.1, 154.3, 132.8, 120.1, 114.1, 64.1, 55.3, 31.1, 19.1, 13.8.
HRMS (ESI+TOF) calcd. for: C12H1sNO3 224.1287 [M+H]*, found 224.1286.

Butyl (4-cyanophenyl)carbamate (4f):’
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H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/@/N\H/O_n_buwl (Hexane/EtOAC, 7:3) Rt = 0.4; Yield 67% ; white solid; m.p. ' 55-
NC © 60 °C: : 'H NMR (400 MHz, DMSO-d®) & 10.09 (s, 1H), 7.69 (d, J
= 8.7 Hz, 2H), 7.64 (d, J = 8.7 Hz, 2H), 4.09 (t, J = 6.6 Hz, 2H),
1.61 — 1.57 (m, 2H), 1.36 (m, 2H), 0.89 (t, J = 7.3 Hz, 3H).13C NMR (101 MHz, DMSO-d®) &
153.7, 144.1, 133.5, 119.5, 118.4, 104.4, 64.7, 30.8, 18.9, 13.8. HRMS (ESI+TOF) calcd. for:

C12H15N20; 219.1134 [M+H]*, found 219.1134.

Isopropyl (4-cyanophenyl)carbamate (4g):*’
H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/©/N\g/oj/ (Hexane/EtOAc, 7:3) Rr = 0.4; Yield 65% ; white solid; m.p.: ‘ 120-
NC 125 °C: *'H NMR (400 MHz, DMSO-d®) 6 8.06 (d, J = 7.3 Hz, 2H),
7.97 (d, J = 7.7 Hz, 2H), 5.15 (dt, J = 12.4, 6.2 Hz, 1H), 1.32 (d, J = 6.2 Hz, 6H). 3C NMR (101
MHz, DMSO-d®) ¢ 164.4, 134.5, 133.1, 130.1, 118.5, 115.7, 69.6, 21.9. MS m/z [M+H]", calcd
for C11H13N202 205.0977; found, 205.10.

S-Phenyl (4-methoxyphenyl)carbamothioate (4h):%8
H (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
ONJJS@ (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 82% ; white solid;
MeO m.p.160-165 °C: i *H NMR (400 MHz, CDCls, acquired at 60 °C)
§7.57 (m, 2H), 7.42 (s, 1H), 7.39 — 7.36 (m, 3H), 7.24 (d, J= 9.0
Hz, 2H), 6.78 (d, J = 9.0 Hz, 2H), 3.72 (s, 3H). 3C NMR (101 MHz, CDCls) § 136.9, 131.1,

130.8, 129.7, 115.6, 56.9. . HRMS (ESI+TOF) calcd. for: C14H14NO2S 260.0745 [M+H]*, found
260.0757.

S-Phenyl (4-cyanophenyl)carbamothioate (4i):
H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/©/N\g/s\© (Hexane/EtOAc, 7:3) Ri= 0.4; Yield 85% ; white solid; m.p.200-
NC 205 °C: ' 'H NMR (400 MHz, DMSO-d®)  11.00 (s, 1H), 7.78
(d, J=8.7 Hz, 2H), 7.68 (d, J = 8.7 Hz, 2H), 7.58 — 7.52 (m, 2H),
7.47 (d, J = 6.4 Hz, 3H). 3C NMR (101 MHz, DMSO-d®) ¢ 153.4, 136.2, 133.9, 133.7, 129.9,
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128.0, 127.6, 118.8, 113.9, 96.0. HRMS (ESI+TOF) calcd. for: C14H11N20S 255.0592 [M+H]",
found 255.0604.

S-Dodecyl (4-methoxyphenyl)carbamothioate (4j):
H (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
/@/N\H/S_d‘)decy' (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 92% ; white solid;
MeO O m.p.200-205 °C: * 'H NMR (400 MHz, CDCl3) 6 7.32 (d, J =
8.6 Hz, 2H), 6.83 (d, J = 8.5 Hz, 2H), 3.77 (s, 3H), 3.02 — 2.85
(m, 2H), 1.69 — 1.59 (m, 2H), 1.36 (s, 2H), 1.27 (m, 16H), 0.88 (m, 3H).*C NMR (101 MHz,
CDCls) 0 114.2,55.4, 31.9, 30.3, 30.2, 29.6, 29.6, 29.6, 29.5, 29.3, 29.1, 28.8, 22.7, 14.1. HRMS
(ESI+TOF) calcd. for: C2H3sNO>S 352.2310 [M+H]", found 352.2317.

S-Dodecyl (4-cyanophenyl)carbamothioate (4k):
H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
/@/N\g/s_d()decyl (Hexane/EtOAc, 7:3) Ri = 0.4; Yield 89% ; white solid; m.p.200-
NC 205 °C: * 'H NMR (400 MHz, DMSO-d%) § 10.72 (s, 1H), 7.74
(d, 3 =8.7 Hz, 2H), 7.68 (d, J = 8.9 Hz, 2H), 2.89 (t, J = 7.2 Hz,
2H), 1.60 — 1.52 (m, 2H), 1.33 (m, 2H), 1.21 (m, 16H), 0.83 (t, J = 6.8 Hz, 3H). °C NMR (101
MHz, DMSO-d% ¢ 166.3, 143.4, 133.7, 119.1, 105.3, 31.7, 30.2, 29.5, 29.5, 29.4, 29.3, 29.2,
28.9, 28.5, 22.5, 14.3. HRMS (ESI+TOF) calcd. for: CxH31N20S 347.2157 [M+H]*, found

347.2159.

S-Hexadecy!l (4-methoxyphenyl)carbamothioate (41):

H (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
/©/N\[(S_hexadecyl (Hexane/EtOAc, 7:3) Rf = 0.4; Yield 92% ; white solid,;
MeO ° m.p.233-237 °C: ' *H NMR (400 MHz, CDCls) 6 7.31 (d, J = 8.6
Hz, 2H), 7.03 (s, 1H), 6.85 (d, J = 8.8 Hz, 2H), 3.79 (s, 3H), 2.95 (t, J = 7.3 Hz, 2H), 1.67 - 1.62
(m, 2H), 1.39 (m, 2H), 1.26 (m, 24H), 0.89 (t, J = 6.5 Hz, 3H). *C NMR (101 MHz, CDCls3) ¢
114.2, 55.4, 31.9, 30.3, 29.7, 29.6, 29.6, 29.6, 29.5, 29.38, 29.1, 28.8, 22.7, 14.1. HRMS

(ESI+TOF) calcd. for: C2sH42NO-S 408.2936 [M+H]", found 408.2938.
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Phenyl (E)-styrylcarbamate (4m):
H (100 mg, 0.675 mmol of cinnamic acid); TLC (Hexane/EtOAc,
©/\VNEO© 7:3) Rr = 0.4; Yield 64% ; white solid; m.p.157-160 °C: © H
NMR (400 MHz, DMSO-d®) 6 10.34 (d, J = 10.0 Hz, 1H), 7.45 —
7.41 (m, 2H), 7.35 (d, J = 7.4 Hz, 2H), 7.29 (t, J = 7.3 Hz, 3H), 7.21 (m, 3H), 7.15 (m, 1H), 6.18
(d, J = 14.7 Hz, 1H). **C NMR (101 MHz, DMSO-d®) ¢ 157.7, 136.8, 129.9, 129.8, 129.1, 126.5,

126.0, 125.5, 125.1, 122.2, 119.2, 115.6. HRMS (ESI+TOF) calcd. for: CisH1aNO, 240.1025
[M-+H]*, found 240.1030.

S-Hexadecyl (E)-styrylcarbamothioate (4n):
o (100 mg, 0.675 mmol of cinnamic acid); TLC
©\%N)Ls_hexadecyl (Hexane/EtOAc, 7:3) R = 0.4; Yield 84% ; white solid;
H m.p.290-295 °C: * 'H NMR (400 MHz, CDCls, acquired at
60 °C) 0 7.33 (m, 1H), 7.26 (m, 3H), 7.13 (m, 2H), 6.03 (d, J = 14.2 Hz, 1H), 2.98 (t, J = 5.5 Hz,
2H), 1.64 (d, J = 5.7 Hz, 2H), 1.39 (s, 2H), 1.27 (m, 24H), 0.88 (s, 3H). 13°C NMR (101 MHz,
CDCl3) ¢ 166.0, 135.9, 128.6, 126.6, 125.5, 122.7, 112.1, 31.9, 30.2, 30.1, 29.6, 29.5, 29.4, 29.3,
29.1, 28.7, 22.6, 14.0. HRMS (ESI+TOF) calcd. for: CasHs2NOS 404.2987 [M+H]*, found
404.2992.

Procedure for one pot conversion of carboxylic acid to amides (5), (Scheme 4).

A solution of carboxylic acid 1 (0.500-0.819 mmol) and trichlorotriazine (TCT) (0.33
equiv.) in CH3CN (20 ml) was mixed with N-methylmorpholine (NMM) (, 1.4 equiv.) at room
temperature and stirred for 30 minutes and monitored on TLC for the consumption of TCT. To
the reaction mixture NaNs (1.4 equiv.) and DMAP (10 mol%) were added and reaction mixture
stirred for 4-5 hrs at room temperature and observed for the formation of acyl azide 2 and
consumption of benzoic acid by TLC. Now, the carboxylic acid (1.4 equiv.) was added and the
reaction mixture was subjected to reflux at 80 °C in an oil bath, facilitating Curtius
rearrangement leading to the in situ formation of isocyanate and click coupling. The product
formation was monitored by TLC. Reaction mixture was subjected to rota vapour to evaporate
CH3CN and then extraction with ethyl acetate. The organic layer was washed with water and

dried over anhydrous Na>SOas. The organic layer was evaporated under pressure to obtain the
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crude product which was then purified by flash column chromatography using ethyl acetate and

hexane to offerd the required products (5).

4-Methoxy-N-undecylbenzamide (5):1°
(100 mg, 0.500 mmol of dodecanoic acid ); TLC (Hexane/EtOAc,
H h 7:3) Ri = 0.4; Yield 54% ; white solid; m.p.250-260 °C: ‘ 'H NMR
undecyl” (400 MHz, DMSO-d®) 5 7.93 (d, J = 8.5 Hz, 2H), 7.02 (d, J = 8.5
Hz, 2H), 3.85 (s, 3H), 2.20 (t, J = 8Hz , 2H), 1.52 (m, 2H), 1.25 (m,
16H), 0.87 (t, J = 8Hz 3H). 3C NMR (101 MHz, DMSO-d®) ¢ 174.9, 167.5, 163.2, 131.8, 123.7,
114.1, 55.8, 34.1, 31.8, 29.5, 29.4, 29.3, 29.2, 29.1, 25.0, 22.6, 14.3. MS m/z [M+H]", calcd for

C19H32NO; 306.2433; found, 306.24.

Procedure for one pot conversion of carboxylic acid to mono-substituted carbamides (6),
(Scheme 4).

A solution of carboxylic acid 1 (0.500-0.819 mmol) and trichlorotriazine (TCT) (0.33
equiv.) in CH3CN (20 ml) was mixed with N-methylmorpholine (NMM) (1.4 equiv.) at room
temperature and stirred for 30 minutes and monitored on TLC for the consumption of TCT. To
the reaction mixture NaNz (1.4 equiv.) and DMAP (10 mol%) were added and reaction mixture
stirred for 4-5 hrs at room temperature and observed for the formation of acyl azide 2 and
consumption of benzoic acid by TLC. Now, the ag. NH4OH (1.4 equiv.) was added and the
reaction mixture was subjected to reflux at 80 °C in an oil bath, facilitating Curtius
rearrangement leading to the in situ formation of isocyanate and click coupling. The product
formation was monitored by TLC. Reaction mixture was subjected to rota vapour to evaporate
CH3CN and then extraction with ethyl acetate. The organic layer was washed with water and
dried over anhydrous Na>SOs. The organic layer was evaporated under pressure to obtain the
crude product which was then purified by flash column chromatography using ethyl acetate and
hexane to offerd the required products (6).
1-(4-Cyanophenyl)urea (6):%°

H (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC (Hexane/EtOAc,
/@/NENHZ 7:3) Rt = 0.4; Yield 57% ; white solid; m.p. 206-209 °C: * *H NMR
NC (400 MHz, DMSO-d®,) ¢ 8.19 (s, 1H), 6.81 (d, J = 8.6 Hz, 2H), 6.74
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(d, J = 8.6 Hz, 2H), 5.24 (s, 2H). 13C NMR (101 MHz, DMSO-d®) ¢ 166.9, 138.7, 132.8, 128.7,
118.8, 114.1 . HRMS (ESI+TOF) calcd. for: CgHgN3O 162.0667 [M+H]+, found 162.0670.

General Procedure for one pot conversion of carboxylic acid to amines (7a-7e), (Scheme 4).

A solution of carboxylic acid 1 (0.500-0.819 mmol) and trichlorotriazine (TCT) (0.33
equiv.) in CH:CN (20 ml) was mixed with N-methylmorpholine (NMM) (1.4 equiv.) at room
temperature and stirred for 30 minutes and monitored on TLC for the consumption of TCT. To
the reaction mixture NaN3 (11.4 equiv.) and DMAP (10 mol%) were added and reaction mixture
stirred for 4-5 hrs at room temperature and observed for the formation of acyl azide 2 and
consumption of benzoic acid by TLC. Now, H20 (1.4 equiv.) was added and the reaction mixture
was subjected to reflux at 80 °C in an oil bath, facilitating Curtius rearrangement leading to the in
situ formation of isocyanate and click coupling. The product formation was monitored by TLC.
Reaction mixture was subjected to rota vapour to evaporate CH3CN and then extraction with
ethyl acetate. The organic layer was washed with water and dried over anhydrous Na,SO4. The
organic layer was evaporated under pressure to obtain the crude product which was then purified
by flash column chromatography using ethyl acetate and hexane to offerd the required products
(7a-7e).

4-Aminobenzonitrile (7a)?:
(100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC (Hexane/EtOAc, 7:3)
QNHZ Rr = 0.4; Yield 95% : white solid; m.p.83-85 °C: : *H NMR (400 MHz,
NC DMSO-d®) 6 7.26 (d, J = 8.3 Hz, 2H), 6.51 (d, J = 8.3 Hz, 2H), 5.95 (s,
2H). 13C NMR (101 MHz, DMSO-d®) ¢ 153.4, 133.8, 121.1, 114.0, 96.2.
HRMS (ESI+TOF) calcd. for: C7H7N2 119.0609 [M+H]+, found 119.0603.

4-Chloroaniline (7b)%:

(100 mg, 0.645 mmol of 4-chlorobenzoic acid); TLC (Hexane/EtOAc, 7:3)
/@N * | Rr=0.6; Yield 92% ; white solid; m.p.70-75 °C: : 'H NMR (400 MHz,

Cl DMSO-d%) ¢ 8.81 (s, 1H), 7.58 (d, J = 8.9 Hz, 2H), 7.41 (d, J = 8.8 Hz, 2H).

13C NMR (101 MHz, DMSO-d®) § 152.8, 139.0, 129.0, 126.0, 120.3. MS

m/z (M+H)": calcd for CeH-CIN 128.0267; found, 128.02.
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Aniline (7¢)?:

(100 mg, 0.819 mmol of benzoic acid); TLC (Hexane/EtOAc, 7:3) Rt = 0.7;
©/NH2 Yield 93% ;' *H NMR (400 MHz, DMSO) 6 7.04 (m, 2H), 6.61 (m, 2H), 6.54
(td, J = 7.3, 3.7 Hz, 1H), 5.00 (s, 2H).13C NMR (101 MHz, DMSO) & 149.0,

129.3,116.2, 114.4. MS m/z (M+H)": calcd for CeHgN 94.0657; found, 94.06.

4-Methoxyaniline (7d)%:

N, (100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC (Hexane/EtOAc,
/O/ 7:3) Rt = 0.4; Yield 94% ; white solid; m.p.55-60 °C:‘ *H NMR (400 MHz,

MeO DMSO-d% 6 6.68 (d, J = 8 Hz, 2H), 6.57 (d, J = 8 Hz, 2H), 4.60 (s, 2H),

3.64 (s, 3H). C NMR (101 MHz, DMSO) ¢ 151.2, 142.7, 1155, 114.9, 55.6. HRMS

(ESI+TOF) calcd. for: C7H10NO 124.0762 [M+H]+, found 124.0762.

Undecan-1-amine (7¢):

(100 mg, 0.500 mmol of dodecanoic acid); TLC (Hexane/EtOAc, 8:2) Rt
HSCWNHz = 0.8; Yield 87% ; white solid; m.p.15-20 °C: ' 'H NMR (400 MHz,
DMSO-d% 6 2.16 (t, J = 7.1 Hz, 2H), 1.46 (m, 2H), 1.22 (m, 16H), 0.83 (t,
J =8 Hz, 3H). *C NMR (101 MHz, CDCls) ¢ 40.8, 31.9, 30.0, 29.6, 29.5, 29.4, 29.3, 29.2, 29.1,
26.9, 24.8, 22.7, 14.1. MS m/z (M+H)": calcd for C11H26N 172.2065; found, 172.21.

General Procedure for late stage functionalization of natural products and drugs (8a-8e),
(Scheme 5).

A solution of carboxylic acid 1 (0.500-0.819 mmol) and trichlorotriazine (TCT) (0.33
equiv.) in CH:CN (20 ml) was mixed with N-methylmorpholine (NMM) (1.4 equiv.) at room
temperature and stirred for 30 minutes and monitored on TLC for the consumption of TCT. To
the reaction mixture NaN3 (1.4 equiv.) and DMAP (10 mol%) were added and reaction mixture
stirred for 4-5 hrs at room temperature and observed for the formation of acyl azide 2 and
consumption of benzoic acid by TLC. Now, the natural products (podophyllotoxin, euginol,
diosgenin, geraniol) and drug (fluvoxamine) (1.4 equiv.) was added and the reaction mixture was

subjected to reflux at 80 °C in an oil bath, facilitating Curtius rearrangement leading to the in situ
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formation of isocyanate and click coupling. The product formation was monitored by TLC.
Reaction mixture was subjected to rota vapour to evaporate CH3CN and then extraction with
ethyl acetate. The organic layer was washed with water and dried over anhydrous NaSO4. The
organic layer was evaporated under pressure to obtain the crude product which was then purified
by flash column chromatography using ethyl acetate and hexane to offerd the required products
(8a-8e).
8-0x0-9-(3,4,5-trimethoxyphenyl)-5,5a,6,8,8a,9-hexahydrofuro[3',4':6,7]naphtho[2,3-
d][1,3]dioxol-5-yl (4-cyanophenyl)carbamate (8a):

NC (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC (Hexane/EtOAc,
7:3) Rr = 0.4; Yield 68% ; white solid; m.p.323-327 °C: * 'H NMR (400
MHz, CDCls) ¢ 7.63 (d, J = 8.8 Hz, 2H), 7.56 (d, J = 8.8 Hz, 2H), 7.29 (s,
1H), 6.89 (s, 1H), 6.55 (s, 1H), 6.40 (s, 2H), 5.99 (dd, J = 5.8, 1.2 Hz,
2H), 5.93 (d, J = 8.6 Hz, 1H), 4.63 (d, J = 3.8 Hz, 1H), 4.46 (dd, J = 9.2,
6.4 Hz, 1H), 4.26 (t, J = 9.8 Hz, 1H), 3.81 (s, 3H), 3.75 (s, 6H), 2.96 (d, J = 4.1 Hz, 1H). °C
NMR (101 MHz, CDCIs) ¢ 173.9, 153.2, 152.5, 148.1, 147.6, 142.1, 136.9, 135.1, 133.3, 132.2,
128.2, 118.9, 118.5, 109.7, 108.1, 106.9, 106.1, 101.6, 74.8, 71.3, 60.7, 56.0, 45.2, 43.6, 38.5.
HRMS (ESI+TOF) calcd. for: C3oH2s6N20OgNa 581.1536 [M+Na]+, found 581.1536.

4-Allyl-2-methoxyphenyl (4-cyanophenyl)carbamate (8b):
(100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
\©\ :@M (Hexane/EtOAc, 7:3) Rf = 0.4; Yield 65% ; white solid;
m.p.285-290 °C:  *H NMR (500 MHz, DMSO-d®, acquired at
60 °C) 8 10.59 (s, 1H), 7.76 (d, J = 8.7 Hz, 2H), 7.70 (d, J = 8.5 Hz, 2H), 7.12 (d, J = 8.0 Hz,
1H), 6.99 (s, 1H), 6.81 (d, J = 8.0 Hz, 1H), 6.01 (td, J = 16.8, 6.8 Hz, 1H), 5.11 (dd, J = 25.3,
13.5 Hz, 2H), 3.80 (s, 3H), 3.40 (d, J = 6.6 Hz, 2H). 3C NMR (101 MHz, DMSO-d®) 6 151.7,
151.6, 143.7, 139.3, 137.8, 137.7, 133.8, 123.4, 120.7, 119.4, 118.8, 116.4, 113.5, 105.2, 56.2,
39.8. HRMS (ESI+TOF) calcd. for: C1sH17N203 309.1239 [M+H]+, found 309.1248.
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5'6a,9-Trimethyl-1,3,3',4,4' 5,5",6,6a,6b,6',7,8,8a,8b,9,11a,12,12a,12b-
icosahydrospiro[naphtho[2’,1":4,5]indeno[2,1-b]furan-10,2'-pyran]-4-yl(4-
methoxyphenyl)carbamate (8c):

(100 mg, 0.657 mmol of 4-methoxybenzoic acid); TLC
(Hexane/EtOAc, 7:3) Rf = 0.4; Yield 59% ; white solid;
m.p.325-330 °C: ' *H NMR (400 MHz, CDCls) ¢ 7.30 (d, J
=10.0 Hz, 2H), 6.86 (d, J = 8.9 Hz, 2H), 6.53 (s, 1H), 5.41
(d, J =4.9 Hz, 1H), 4.66 — 4.55 (m, 1H), 4.44 (dd, J = 14.9, 7.4 Hz, 1H), 3.80 (s, 3H), 3.54 —
3.46 (m, 1H), 3.40 (t, J = 10.9 Hz, 1H), 2.45 (dd, J = 13.0, 3.1 Hz, 1H), 2.34 (t, J = 11.4 Hz, 1H),
2.00 (d, J=5.0 Hz, 2H), 1.92 - 1.85 (m, 2H), 1.82 — 1.78 (m, 1H), 1.74 (s, 1H), .70 (d, J = 4.6
Hz, 1H), 1.67 — 1.57 (m, 6H), 1.55 — 1.44 (m, 4H), 1.22 (m, 7H), 1.06 (s, 3H), 1.00 (d, J = 6.9
Hz, 3H), 0.81 (d, J = 4 Hz, 3H). 3C NMR (101 MHz, CDCIls) ¢ 155.8, 153.4, 139.6, 131.1,
122.4, 120.4, 114.2, 109.3, 80.8, 66.8, 62.0, 56.4, 55.5, 49.9, 41.6, 40.2, 39.7, 38.4, 36.9, 36.7,
32.0, 31.8, 31.4, 30.3, 29.7, 28.8, 28.0, 20.8, 19.3, 17.1, 16.3, 14.5. HRMS (ESI+TOF) calcd.
for: CasHsoNOs 564.3689 [M+H]+, found 564.3689.

MeO

(E)-1-(4-Cyanophenyl)-3-(2-(((5-methoxy-1-(4-
(trifluoromethyl)phenyl)pentylidene)amino)oxy)ethyl)urea (8d):
Ne (100 mg, 0.680 mmol of 4-cyanobenzoic acid); TLC
QHiHNO\N (Hexane/EtOAc, 7:3) Rt = 0.4; Yield 77% ; white solid;
MeoW\)\Q m.p.120-123 °C: i *H NMR (500 MHz, DMSO-d®, acquired at
"] 60°C) 59.01 (s, 1H), 7.86 (d, J = 7.6 Hz, 2H), 7.72 (d, J = 7.7
Hz, 2H), 7.61 (dt, J = 8.7, 7.2 Hz, 4H), 6.38 (t, J = 5.1 Hz, 1H), 4.26 (s, 2H), 3.50 (s, 2H), 3.27
(s, 2H), 3.17 (s, 3H), 2.81 (s, 2H), 1.52 (s, 4H). °F NMR (376 MHz, DMSO-d®) ¢ -61.37. 13C
NMR (101 MHz, DMSO-d® ¢ 157.7, 155.1, 145.3, 139.5, 133.51, 127.3, 127.2 (q, J = 31.31
Hz), 125.79-125.76 (d, J = 3.03 Hz), 119.8, 117.9, 103.0, 73.3, 71.8, 58.1, 39.3, 29.3, 25.8, 23.1.
HRMS (ESI+TOF) calcd. for: C23H25N403F3 463.1957 [M+H]+, found 463.1961.

(E)-3,7-Dimethylocta-2,6-dien-1-yl phenylcarbamate (8e):2°
R (100 mg, 0.819 mmol of benzoic acid); TLC (Hexane/EtOAc,
QHXOW 7:3) Rt = 0.4; Yield 61% ; white solid; m.p.80-85 °C: ' 'H NMR
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(400 MHz, CDCls) 6 7.30 (d, J = 7.9 Hz, 2H), 7.22 (t, J = 7.7 Hz, 2H), 6.97 (t, J = 7.2 Hz, 1H),
6.57 (s, 1H), 5.33 (t, J = 6.9 Hz, 1H), 5.02 (m, 1H), 4.62 (d, J = 7.1 Hz, 2H), 2.06 — 1.96 (m,
4H), 1.67 (s, 3H), 1.61 (s, 3H), 1.53 (s, 3H). *C NMR (101 MHz, CDCls) 6 153.6, 142.6, 138.0,
131.9, 129.0, 123.7, 123.3, 118.6, 118.4, 62.0, 39.5, 26.3, 25.7, 22.7, 17.7, 16.5. HRMS
(ESI+TOF) calcd. for: C17HzsNO2Na 296.1626 [M+H]+, found 296.1634.

General Procedure for gram scale reaction

A solution of benzoic acid 1a (5 g, 40.98 mmol) and
trichlorotriazine (TCT) (2.48 g, 13.52 mmol) in CH3CN (50
ml) was mixed with N-methylmorpholine (NMM) (5.79 g,
57.37 mmol) at room temperature and stirred for 30 minutes
and monitored on TLC for the consumption of TCT. To the
reaction mixture NaNsz (3.9 g, 57.37 mmol) and DMAP (10

mol%) were added and reaction mixture stirred for 4-5 hrs at

room temperature and observed for the formation of acyl azide
2 and consumption of benzoic acid by TLC. Then, the aniline 1,3-Diphenylurea (3a)

(5.3 g, 57.37 mmol) was added and the reaction mixture was

subjected to reflux at 80 °C in an oil bath, facilitating Curtius rearrangement leading to the in situ
formation of isocyanate and click coupling. The product formation was monitored by TLC.
Reaction mixture was subjected to rota vapour to evaporate CH3CN and then extraction with
ethyl acetate. The organic layer was washed with water and dried over anhydrous Na,SO4. The
organic layer was evaporated under pressure to obtain the crude product which was then purified
by flash column chromatography using ethyl acetate and hexane to offered the required product
3a (yield 7.4 g, 86 %).
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Spectral copies of synthesized compounds

IH-NMR of 1,3-diphenylurea (3a)
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DEPT of 1,3-diphenylurea (3a)

129,24

12228
1870

ZEIIU 1;0 lEIiEI 1;’0 ltlitl 1‘50 1*‘40 lZ;U 1IZU 1]I.U f (lpcllpcll'n) QIU 80 70 60 50 40 30 20 10 o
HRMS (ESI-TOF) of compound (3a)
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

14 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) )
Elements Used:
C:0-15 H:0-200 N:0-2 O:0-1 M

F-206 QMI DIVISION, CSIR-1iIM JAMMU NN 20-Sep-2021
Xevo G2-XS QTOF YFC2015 12:19:42
200821_09 32 (0.637) Cm (32) 1: TOF MS ES+
1.24¢+006
100+
] i
%]
| 235.0854
!
ot A el foagess | [%6.0860 301.1456 371.2048 3932077 4383805 4824059

”60 80 100 120 140 160 180 200 220 240 280 280 300 320 340 380 380 - 400 420 440 460 480 500

Minimum: =1.5

Maximum: 2.0 3.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
213.1033 213.1028 0.5 23 8.5 43.6 n/a n/a Cl3 H13 N2 ©
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IH-NMR of 1-(4-methoxyphenyl)-3-phenylurea (3b)
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DEPT of 1-(4-methoxyphenyl)-3-phenylurea (3b)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used: ﬁ Q

C:0-14 H:0-200 N:0-2 O:0-2 /@’ b \©

F-141 QMI DIVISION, CSIR-IIM JAMMU MeO & 20-Sep-2021
Xevo G2-XS QTOF YFC2015 12:03:37

200921_03 22 (0.448) Cm (22:23) 1: TOF MS ES+

1.19e+006
* |5 265.0960
0--i 82,6203 125‘9329\141.3590 182._9861 226-0134. i266.0990 3011‘5365 3?‘.1..._?014 3932931 438.3802 4_82.406? §g§“4_3_2__
75100 125 150 175 200 258 25 275 300 325 350 375 400  4bs 450 475 500 525

Minimum: -1.5

Maximum: 2.0 3.0 50.0

Mass Calc. Mass mbDa ~ ppM DBE i-FIT Norm Conf (%) Formula

243.1140 243.1134 0.6 2.5 8.5 44.9 n/a n/a Cl4 H15 N2 02
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'H-NMR of 1-(4-cyanophenyl)-3-phenylurea (3c)
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DEPT of 1-(4-cyanophenyl)-3-phenylurea (3c)

—13387
—129.44
12288
119,186
11855
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HRMS (ESI-TOF) of compound (3c)
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT=3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

C:0-14 H:0-200 N:0-3 O:0-1 Na: 0-1

zZ-8 QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015

200921_06 9 (0.208) Cm (9)

A

/©/ \g \© 20-Sep-2021
12:11:52
NE 4

1: TOF MS ES+

9.99e+005
100 238.0987
-i 1
%'f | 269.0389
- 146.0583 184.9844
0-- 58.6988 1325316 1169.0126| 222.5721 I 301 1409 3380350 3932954 4050961 43240?349?1?44;
60 80 100 120 140 160 180 I 200 220 240 260 280 300 320 340 350 380 400 420 440 460 480 500
Minimum: =1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

238.0987 238.0980 0.7 2.9 10.5 43.5 n/a n/fa

Cl4 H12 N3 ©
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IH-NMR of 1-(4-chlorophenyl)-3-phenylurea (3d)
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DEPT of 1-(4-chlorophenyl)-3-phenylurea (3d)
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HRMS (ESI-TOF) of compound (3d)

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

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

C:0-13 H:0-200 N:0-2 O:0-1 CI 0-1

F-208 QMI DIVISION, CSIR-IIM JAMMU /©/ \[ol/ \© 21-Sep-2021
Xevo G2-XS QTOF YFC2015 cl 13:05:19
210921_23 9 (0.208) Cm (8:10)

1: TOF MS ES+

1.35e+006
100 247.0646
! 351.1792
"
| 269,?392 |
| 346.2239
| 170.0950._184.9846 | 301.1428 N 18
0_; 104.059?132'5546 i i 226.0120 ! ! 4 ) ;52. 33 393.2843  437.2011 525_399_{“!2
- s T e : - 2
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i=-FIT Norm Conf (%) Formula

247.064¢ 247.0638 0.8

W
3¢
[=+}
w

33.8 nfa n/a Cl3 H12 N2 O C1
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'H-NMR of 1-(4-methoxyphenyl)-3-(4-(trifluoromethoxy)phenyl)urea (3e)
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13C-NMR of 1-(4-methoxyphenyl)-3-(4-(trifluoromethoxy)phenyl)urea (3e)
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HRMS (ESI-TOF) of compound (3e)

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
49 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: ﬁ ﬁ
C:0-15 H:0-200 N:0-2 0:0-3 F:0-3 g
F-412 QMI DIVISION, CSIR-IIIM JAMMU o 21-Sep-2021
Xeve G2-XS QTOF YFC2015 Me© OC€F; 12:47:19
210921_16 29 (0.586) Cm (28:29) 1: TOF MS ES+
9.56e+005
100+
% 4
B 125.9861.141-9589 1629864 2719229 3011412 | 39078 3930846 438.4007 4824214964149 5704847
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575
Minimum: =1.
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
327.0965  327.0957 0.8 2.4 8.5 38.9 n/a n/a C15 H14 N2 03 F3

!H-NMR of-3-(4-(1-(4-cyanopheny! trifluoromethoxy)phenyl)urea (3f)
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BF-NMR of-3-(4-(1-(4-cyanopheny! trifluoromethoxy)phenyl)urea (3f)
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DEPT of-3-(4-(1-(4-cyanophenyl trifluoromethoxy)phenyl)urea (3f)
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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
52 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-200 N:0-3 0:0-2 F:0-3 ﬁ ﬁ
F-180 QMI DIVISION, CSIR-IIIM JAMMU 21-Sep-2021
Xevo G2-XS QTOF YFC2015 E 12:34.28
210921_11 12 (0.259) Cm (12) NE OEF; 1: TOF MS ES+
2.89e+005
100-; 253.0843 269.0369
|
%- f !
1 184.9845 '
46.058?
] 169.0119 226.0121 301.1427 332.3328
o T . A i e 4 ..0032083 4189824 4gyaqre
80 100 120 140 160 180 200 220 240 260 230 300 320 340 360 380 400 420 440 450 480
Minimum: -1.5
Maximums: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
322.0814  322.0803 1.1 3.4 10.5  35.4 n/a n/a Cl5 H11l N3 02 F3
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'H-NMR of 1-(4-(tert-butyl)phenyl)-3-(4-methoxyphenyl)urea (3g)
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DEPT of 1-(4-(tert-butyl)phenyl)-3-(4-methoxyphenyl)urea (3g)
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HRMS of 1-(4-(tert-butyl)phenyl)-3-(4-methoxyphenyl)urea (3g)
EIgmental Composition Report Page 1
SingEMass 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 ﬁ ﬁ
41 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-18 H:0-200 N:0-2 O 05 MeO
F-164 QMI DIVISION, CSIR-IIIM JAMMU 28-Dec-2021
Xevo G2-XS QTOF YFC2015 13:55:18

291221_46 11 (0.242) Cm (11)

1: TOF MS ES+
9.41e+005
100+

o

|321.1589
o L2 1259861141 9593180 9870 2431169 | 3221630 39011067159 4018000 ssagosr  eroszst 6888917
100 180 200 250 300 350 400 450 500 550 600 650
Minimum: o L
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
299.1770  299,1760 1.0 3.3 8.5 44.0 n/a n/a C18 H23 N2 02

S41



IH-NMR of 1-(4-(tert-butyl)phenyl)-3-(4-cyanophenyl)urea (3h)
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DEPT of 1-(4-(tert-butyl)phenyl)-3-(4-cyanophenyl)urea (3h)
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HRMS of 1-(4-(tert-butyl)phenyl)-3-(4-cyanophenyl)urea (3h)

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 N ﬁ
12 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) \ﬂ/
Elements Used: NE S
C:0-18 H:0-200 N:0-3 0:0-1

F-162 QM1 DIVISION, CSIR-IIIM JAMMU 28-Dec-2021
Xevo G2-XS QTOF YFC2015 13:40:55
281221_3112(0.259) Cm (12:14) 1: TOF MS ES+
6.19e+005
100~ 146.9585
253.0644
“
Df‘o .
Ol P10 | 1090120184.0853 | 2991886 an3an3sazeares S048784 9804184610003 gesto0s
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: —1 5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
294.1616 294.1606 1.0 3.4 10.5 37.0 n/a n/a C1l8 H20 N3 ©
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'H-NMR of 1-(4-methoxyphenethyl)-3-(4-methoxyphenyl)urea (3i)
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DEPT of 1-(4-methoxyphenethyl)-3-(4-methoxyphenyl)urea (3i)
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'H-NMR of 1-(4-cyanophenyl)-3-(4-methoxyphenethyl)urea (3j)
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13C-NMR of 1-(4-cyanophenyl)-3-(4-methoxyphenethyl)urea (3j)
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HRMS (ESI-TOF) of compound (3j)
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
16 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-17 H:0-200 N:0-3 0:0-2 N R
RR-104 QMI DIVISION, CSIR-I1IM JAMMU g 21-Sep-2021
Xevo G2-XS QTOF YFC2015 fe) 12:49:53
210921_17 23 (0.465) Cm (23) : NE OMe  1: TOF MS ES+
- 8.056+005
100_1 296. _1409
% H
i 12 297.1440
o 2200 TBWRnareses  1sagsee zp0124 2892 1 3008835060657 azsdes7 aspdedsaseazs
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525
Minimum: =155
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%} Formula
296.1409  296.1399 1.0 3.4 10.5 46.3 n/a n/a C17 H1B N3 02

'H-NMR of 1-(3,5-difluorobenzyl)-3-(4-methoxyphenyl)urea (3k)
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BE-NMR of 1-(3,5-difluorobenzyl)-3-(4-methoxyphenyl)urea (3k)
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DEPT of 1-(3,5-difluorobenzyl)-3-(4-methoxyphenyl)urea (3k)
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HRMS (ESI-TOF) of compound (3k)
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

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

C:0-15 H:0-200 N:0-2 0:0-2 F:0-2

50 40 30 20 10 0

Page 1

: w@ﬁ

F-146 QMI DIVISION, CSIR-IIIM JAMMU 20-Sep-2021
Xevo G2-XS QTOF YFC2015 12:40:15

200921_17 38 (0.758) Cm (38:39)

1: TOF MS ES+
1.25e+006

|
| 3150930
125. ST141 9590
89.5727 i 182. 935?1941301 261.1035271.9233 | | 316.1062 3932946 438.3806 4824103 e

prrrrrer .

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 430
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
293.1112 293.1102 1.0 3.4 8.5 42.4 n/a n/a Cl5 H15 N2 02 F2
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'H-NMR of 1-(4-cyanophenyl)-3-(3,5-difluorobenzyl)urea (3I)
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13C-NMR of 1-(4-cyanophenyl)-3-(3,5-difluorobenzyl)urea (3l)
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HRMS of 1-(4-cyanophenyl)-3-(3,5-difluorobenzyl)urea (3I)

Elemental Composition Report
Page 1
Sifigle Mass Analysis
Tolerance = 5.0 PPM / DBE: mi
0 min =-1.5 max =
Element prediction: Off S
Number of isotope peaks used for i-FIT=3
gﬂso?oisctopic Mass, Even Electron lons
ormula(e) evaluated with 1 ithin limi
i US?::G': d with 1 resulls within [imits (up to 3 closest results for each mass) ¥
C.0-15 H:0200 N'0-3 0.0-1 F.02 V@
3L
QMI DIVISION, CSIR-1IIM JAMMU KJTH F A a7
Xevo G2-XS QTOF YFC2 -t
310122_07 8 (0.172) Cm (8) o NC ° O oo
124.0874 o
100 d
%
' 263.0945
™~
1250899 i i
0 wons oo BB IIA, 2T L LEDT MO MEA e
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
-1.5
2.0 5.0 50.0
Mass Calc. Mass mDa PPM  DBE  i-FIT Norm Conf(%) Formula =
288.0962  288.0948 1.4 4.8 10.5  37.1 nfa  n/fa C15 H12 N3 © F2
IH-NMR of 1-(4-methoxyphenyl)-3-(4-methylbenzyl)urea (3m)
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13C-NMR of 1-(4-methoxyphenyl)-3-(4-methylbenzyl)urea (3m)
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'H-NMR of 1-(4-cyanophenyl)-3-(4-methylbenzyl)urea (3n)
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DEPT of 1-(4-cyanophenyl)-3-(4-methylbenzyl)urea (3n)
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Mass spectra of 1-(4-cyanophenyl)-3-(4-methylbenzyl)urea (3n)

Sample fnfufmatinn

Sample Name : 3N : Sample ID A

Tray# ) | Vial# 178

Injection Volume : 0.5 Data File : 28-JAN-22-50.led
Method File : MASS SCANNN 13APRIL2I]21 lem Processed by : System Administrator

Date Processed : 1/28/2022 5:39:17 PM
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'H-NMR of 1-(6-fluoropyridin-3-yl)-3-(4-methoxyphenyl)urea (30)
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13C-NMR of 1-(6-fluoropyridin-3-yl)-3-(4-methoxyphenyl)urea (30)
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HRMS of 1-(6-fluoropyridin-3-yl)-3-(4-methoxyphenyl)urea (30)

Page 1
Elemental Composition Report

-, N E
Single Mass Analysis MeO
Tolerance = 50 0 PPV DBE: min = -1 5, max = 50,0 )I\

Element prediction: off X
Number of isotope peaks used for i-FIT = 3 ﬁ u

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

C: 013 H: 0-100 N:0-3 0:0-2 F:0-1
F-q

08-Apr-2022
QMI DIVISION, CSIR-11IM .JJSMbI‘u'IU 13:02:56
X 32-XS QTOF YFC2015 .
080422_16 17 (0.363) Cm (7) ovo 6 1: TOF MS ES+

2 64e+006
100 - 262.0995

%

125.9706
141.9578 2530628 263.1001 .. ..o, 359 2285
103.0736 ~ endd 5012616
0. |-302.1354 | | 464.2271 0 2538.9176 612.3278 b84.1067
.-----7ﬁv‘.—--\_..--_.u~..__.__,..._'._.___I.,fﬁﬁ T 1 AT T T AN AR R T H T .
100 150 200 250 300 350 400 450 500 550 600 650

, -1.5
2.0 50.0 50.0

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

267.0995  262.00999 0.3 1.1

8.5 38.6 n/a n/a C13 H13 N3 02 F

IH-NMR of 1-(4-cyanophenyl)-3-(6-fluoropyridin-3-yl)urea (3p)
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F-NMR of 1-(4-cyanophenyl)-3-(6-fluoropyridin-3-yl)urea (3p)
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DEPT of 1-(4-cyanophenyl)-3-(6-fluoropyridin-3-yl)urea (3p)

13362
13281
13274
—11867
109.78
109,39

e ~
T8
N)J\N S|
H H
2(‘]0 1;0 lEIBU 1‘70 lt;U 1;0 140 130 120 110 a (j[sg?n) 90 80 70 60 50 40 30 20 10
HRMS (ESI-TOF) of compound (3p)
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
24 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) n ﬁ
Elements Used: Y SN
C:0-13 H:0-200 N:0-4 O:0-1 F:0-1 /©/ 6 I
F-198 QMI DIVISION, CSIR-IIM JAMMU NE 21-Sep-2021
Xevo G2-XS QTOF YFC2015 12:44:45
210921_15 13 (0.276) Cm (13:14) 1: TOF MS ES+
4.75e+005
100
or .
il 253.0643 | 5690370
184.9848 (
| 169, 226.0118 351.1791
ol 82.5331 111.0017 146.0702 69.0119 _ 301.1430 3932749 4384088 4824074
= T U RARM AR LARL) Laads Lo RS LT L T LR AL LA LRI S e s T T | EEAL RAREIERRAS R22 1S b bbbl Bkl bbbl BRARY RAARE RALL] LERE] LALL] LLJ
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Minimum: =15
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
257.0847  257.0839 0.8 3.1 10.5  40.9 n/a n/a C13 HIO N4 O F
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IH-NMR of 1-(4-methoxyphenyl)-3-pentylurea (3q)
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13C-NMR of 1-(4-methoxyphenyl)-3-pentylurea (3q)
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DEPT of 1-(4-methoxyphenyl)-3-pentylurea (3q)

& i & g o &8 §
H H
I MN—r-pentyl
oy
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MeO
T T T T T T T T T ! ' . . zlo 1|0 lIJ
250 1;0 1;0 17"0 léU 150 140 130 120 110 f é’g?n) a0 80 70 60 50 40 30
HRMS (ESI-TOF) of compound (3q)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
10 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-13 H:0200 N:0-2 O:0-2 R N-npsan
F-151 QMI DIVISION, CSIR-IIIM JAMMU \g/ 20-Sep-2021

Xevo G2-XS QTOF YFC2015 12:01:04
200921_02 22 (0.448) Cm (22) Me© 1: TOF MS ES+

1.49e+006

100+

%!
| 259.1429

0|..89.5384,125.9868,_141.9580 182.9863 |

50 75 100 125 150 175 200

350.1466 301.1422-371.3094

=TT

250 275 300 32 50 37

325 350 375 400 425 450 475 500
Minimum: =1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
237.1610 237.1603 0.7 3.0 4.5 40.3 n/a n/a Cl3 H21 N2 02

3932975 _ 438.3625 4824081 5264328
| 525

550
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IH-NMR of 1-(4-cyanophenyl)-3-pentylurea (3r)
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DEPT of 1-(4-cyanophenyl)-3-pentylurea (3r)

3 2 2 128% ¥
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T l : e
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T
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HRMS of 1-(4-cyanophenyl)-3-pentylurea (3r)
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
14 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-13 H:0-200 N:0-4 O:0-1 N N-r-penyi
F-PA QMI DIVISION, CSIR-IIM JAMMU 28-Dec-2021
Xevo G2-XS QTOF YFC2015 13:48:37
281221_34 8 (0.172) Cm (8) 1: TOF MS ES+
NE 1.38e+006
100 217.1348
[
0 Lerrprrrriimiore_A729581 | [B1487 3383343574070 sazmas 536124 5822076 6573442
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
232.1458  232.1450 0.8 3.4 6.5 41.8 n/a n/a C13 H18 N3 ©
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IH-NMR of 1-hexadecyl-3-(4-methoxyphenyl)urea (3s)
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DEPT of 1-hexadecyl-3-(4-methoxyphenyl)urea (3s)
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—113.78
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3193
269
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2.5
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g7

—55.39
—40.09
v

T T T T T T T T T T T T
100 Qo0
190 180 170 160 150 140 130 120 110
00 1 (ppm)

HRMS of 1-hexadecyl-3-(4-methoxyphenyl)urea (3s)

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1 5, max=150.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used:
C:0-24 H:0-200 N:0-2 O:0-2
Al

281221_26 17 (0.363) Cm (17)

QMI DIVISION, CSIR-IIIM JAMML
Xevo G2-XS QTOF YFC2015

70 60 50

Page 1

H
ﬁ N—hexadecyl
M@O/©/ \g/ 28-Dec-2021

13:28:05
1. TOF MS ES+
5.27e+005

100
% 146.0584
‘ 253.0642
| | 413.3145
00030 tesonsiescen | WOUR  STIINE | A6 sssess  srasas e204153 688368 735415
100 150 200 250 300 350 400 450 500 550 600 650 700
Mindimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
391.3326  391.3325% 0.1 0.3 4.5 41.1 n/a n/a C24 H43 N2 02
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IH-NMR of 1-(4-cyanophenyl)-3-hexadecylurea (3t)
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DEPT of 1-(4-cyanophenyl)-3-hexadecylurea (3t)

& 72 =~ BRRKERS
© 3 B HATR KT
1 I ==
H H—hexadecyl
0oy
Q
NC
| | .
| I'T T T
2[‘][] 1;0 1;3[] 17"[] 1éﬂ 1‘50 1“4[] 1::10 1‘20 110 o UlJ[é"D_n) QID SI[] 7‘[] ﬁlﬂ 5‘0 40 30 20 10
HRMS (ESI-TOF) of compound (3t)
E'smental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off 3
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-24 H:0-200 N:0-3 0O:0-1 N ﬁ—h@@awl
RR-105 QMI DIVISION, CSIR-IIIM JAMMU T 29-Oct-2021
Xevo G2-XS QTOF YFC2015 12:01:23
291021_02 15 (0.310) Cm (15:16) NC 1: TOF MS ES+
1.57e+006

100= 386.3173

;B?.3206
113.9606 141 9587 182.9863 301.1424 482.4064. 5270688 570-4604
A T T T T e s = e Ll -
100 150 200 250 300 350 400 450 500 550 600
Minimum: ~1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE Norm Conf (%) Formula

386.3173 386.3171 0.2 0.5 6.5 n/fa n/a

H40 N3 O

6144880 7025120, 771.6302752.9367

700 750 800
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IH-NMR of 1-(tert-butyl)-3-(4-methoxyphenyl)urea (3u)
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DEPT of 1-(tert-butyl)-3-(4-methoxyphenyl)urea (3u)
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HRMS (ESI-TOF) of compound (3u)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-12 H:0-200 N:0-2 0O:0-2

RR-103 QMI DIVISION, CSIR-1IIM JANIMU 21-Sep-2021
Xevo G2-XS QTOF YFC2015 13:02:44
210921_22 33 (0.674) Cm (33:34) ﬁ N 1: TOF MS ES+
e e
100~ o
] 1 MeO
| 2451272
167.0810
0l 816832 125978 1419560 | 1829863 1941220, 2461309 5544093149186 54 o5y 393.2631 4086294
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Minimum: -1.5
Maximum: 2.0 30 50.0
Mass Calc. Mass mba PPM DBE i-FIT Norm Conf (%) Formula
223.1452  223.1447 0.5 242 4.5 41.8 n/a n/a Cl2 H19 N2 02
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IH-NMR of 1-(tert-butyl)-3-(4-cyanophenyl)urea (3v)
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DEPT of 1-(tert-butyl)-3-(4-cyanophenyl)urea (3v)
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210 200 190 180 170 160 150 140 130 120

HRMS (ESI-TOF) of compound (3v)

Elemental Composition Report

Single Mass Analysis
Tolerance = 3.0 PPM /
Element prediction: Off
Number of isotope peaks used for i-FIT=3

DBE: min = -1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

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

C:0-12 H:0-200 N:0-3 O©O: 0-1
z9 QMI DIVISION, CSIR-IlIM JAMMU
Xevo G2-XS QTOF YFC2015

220921_26 11 (0.242) Cm (11:12)

100- 162.0867
1 [
el
|
] 119.0602 | 240.1119
ol 82.4887.104.0307 " | 1630701 15, ogsp | I 269
60 80 100 120 140 160 180 200 220 240 260 280
Minimum; =1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa BEM DBE i-FIT Norm Conf (%)
218.1297  218.1293 0.4 1.8 6.5 38.1 n/a n/a

70 60 50 40 30 20 10

Page 1

ﬁlrﬁ

22-Sep-2021
13:04:55

1: TOF MS ES+
1.66e+006

ST LT

1248
...... 3691088 3932636

340 360 380 400

" 320

Formula
Cl2 H16 N3 ©
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IH-NMR of 1-cyclobutyl-3-(4-methoxyphenyl)urea (3w)
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DEPT of 1-cyclobutyl-3-(4-methoxyphenyl)urea (3w)
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2‘20 ZJ‘.U ZE‘IU 15‘!0 lEIiU 170 160 150 140 130 120 f :(l;[gm} 100 90 80 70 60 50 40 30 20 1
HRMS (ESI-TOF) of compound (3w)
Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT=3
Monoisotopic Mass, Even Electron lons

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

C:0-30 H:0-200 N:0-2 O:0-9 Na: 0-1
F-148 QMI DIVISION, CSIR-IIM JAMMU /©/ \Ic])/ U 20-Sep-2021
MeO

Xevo G2-XS QTOF YFC2015 12:24:50
200921__11 23 (0.465) Cm (23:24) 1: TOF MS ES+
2.32e+006

s <>

oL -i

243,115
08775125 9870.141.9590 1829865 | 2441167 3011406 3542784 3932050 463.2322 482.4089 i
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 480 475 500 525
Minimum: =1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i=FIT Norm Conf (%) Formula
221.1293 221.1290 0.3 1.4 5.5 39,7 n/a n/a Cl2 H17 N2 02
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IH-NMR of 1-(4-cyanophenyl)-3-cyclobutylurea (3x)
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DEPT of 1-(4-cyanophenyl)-3-cyclobutylurea (3x)
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HRMS (ESI-TOF) of compound (3x)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT=3
Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-12 H:0200 N:0-3 O:0-1 H ﬁ
F-165 QMI DIVISION, CSIR-IIIM JAMMU T ﬁ 20-Sep-2021
Xevo G2-XS QTOF YFC2015 o 12:06:11

200921_04 14 (0.293) Cm (14:15) NE 1: TOF MS ES+

2.49e+006

%- 5
- 217.1167
4.9844
0-82.4399111.0529 141, 9616159009213 2 299,096 301.1423 314. 9438 3532975 4383814 4824085
60 80 100 120 140 160 180 200 230 240 ovn 280 300 320 340 360 380 400 430 430 ea 480
Minimum: -1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
ZIBLIIL - 2UGIGT " 08 158 9.8 a2 nfa ni C12 Hl4 N3 O
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IH-NMR of 1-cyclopropyl-3-(4-methoxyphenyl)urea (3y)
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DEPT of 1-cyclopropyl-3-(4-methoxyphenyl)urea (3y)
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HRMS (ESI-TOF) of compound (3y)

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
10 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: ﬁ H
C:0-11 H:0-200 N:02 O:02 ig /
Z5 QMI DIVISION, CSIR-1IIM JAMMU 22-Sep-2021
Xevo G2-XS QTOF YFC2015 MeO 13:02:21
220921_25 11 (0.242) Cm (11:12) 1: TOF MS ES+
1.39¢+006
100 229.0956
%1 i
1 |
141.9588 .5 91
0l...75.3485 1139648155 0876 l169.0131. 182.9870 F0.00 288.9314 29,0951 3310887355 10, 4132024
""T-rr"“ TT T T T T " T T T ™ ™ ey T :"""".: I '—"I TreT Ty T _...I:—"‘.:'._ T ™™
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Minimum: =1..5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DEE i-FIT Norm Conf (%) Formula
207.1135  207.1134 0.1 0.5 5.5 43.7 n/a n/a Cl1l H15 N2 02
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IH-NMR of 1-(4-cyanophenyl)-3-cyclopropylurea (3z)
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DEPT of 1-(4-cyanophenyl)-3-cyclopropylurea (3z)

—13361
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—2291
—6,83
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AT

250 1;0 15‘30 1‘7[] 160 1“50 1:10 1;0 1‘20 110 fll[é;gm) 90 80 70 60 50 40 30 20 10 0
HRMS of 1-(4-cyanophenyl)-3-cyclopropylurea (3z)
Elemeéntal 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

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

H
N

C:0-13 H:0-200 N:0-4 O:0-1 \g’ W

F-166 QMI DIVISION, CSIR-1IIM JAMMU NE 28-Dec-2021

Xevo G2-XS QTOF YFC2015 13:51:11

281221_35 8 (0.172) Cm (8:9) 1: TOF MS ES+
4.66e+005
100~ 4221617
| 430.1472
1 e
% 202.0988 .
: o 263.0977 3216173 | l430.6489
! 7045785 | . 363.6431 | ¥ 487.1414
| |7 305.1239 3716284 | |
125.9863 146.0583 11 5557 253.0643. h 4 | ot i 587,7994
0 e L < - | r . L . I - - T L TN (S . _.;:__ N —..~ LT L
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 535 550 575 600
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
202.0988  202.0980 0.8 4.0 7.5 56.2 n/a n/a Cll H12 N3 O
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'H-NMR of N-(4-methoxyphenyl)piperazine-1-carboxamide (3aa)
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DEPT of N-(4-methoxyphenyl)piperazine-1-carboxamide (3aa)
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HRMS of of N-(4-methoxyphenyl)piperazine-1-carboxamide (3aa)

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 (\NH
25 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) g N\)
Elements Used:
C:0-12 H:0-200 N:0-3 0:0-2 Na: 0-1 \g/
MK1 QMI DIVISION, CSIR-IIIM JAMMU MeO 28-Dec-2021
Xevo G2-XS QTOF YFC2015 13:30.39
281221_27 16 (0.327) Cm (16) 1: TOF MS ES+
2.03e+005
100-, 146.0585
|
% |
| r 269.0377 385.1887 493.2543
Obrrrrrmen et 109012 1800850 | 2090977 3222025385 1857407.1698 10 1171 *4Gi s60g 537 1811 6101904 6842020,
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: =1:5
Maximum: 2.0 5.0 50.0
Mass Cale. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
258.1228  258.1218 1.0 3.9 5.5 33.8 n/a n/a C12 H17 N3 02 Na
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IH-NMR of N-(4-cyanophenyl)piperazine-1-carboxamide (3ab)
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DEPT of N-(4-cyanophenyl)piperazine-1-carboxamide (3ab)
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Mass spectra of N-(4-cyanophenyl)piperazine-1-carboxamide (3ab)

_Sample Information
Sample Name :F263 Sample ID :
Tray# :1 ' Vial# : 70
Injection Volume : 0.5 Data File : 28-JAN-22-58.lcd
Method File . : MASS SCANNN 13APRIL2021.lcm Processed by : System Administrator

Date Processed : 1/28/2022 6:11:18 PM
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'H-NMR of tert-butyl 4-((4-methoxyphenyl)carbamoyl)piperazine-1-carboxylate (3ac)
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DEPT of tert-butyl 4-((4-methoxyphenyl)carbamoyl)piperazine-1-carboxylate (3ac)
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'H-NMR of N-(4-cyanophenyl)-4-methylpiperazine-1-carboxamide (3ad)
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13C-NMR of N-(4-cyanophenyl)-4-methylpiperazine-1-carboxamide (3ad)
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HRMS (ESI-TOF) of compound (3ad)
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
11 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) =
Elements Used: H (\N
C:0-13 H:0200 N:0-4 O:0-1 N_N_J
F-171 QMI DIVISION, CSIR-IlIM JAMMU hig 20-Sep-2021
Xevo G2-XS QTOF YFC2015 [¢] 12:45:24
200921_19 8 (0.172) Cm (8) NE 1: TOF MS ES+
3.84e+005
% 253.0640
J | 7
184.9846 ' 5
5709199 1011114 146.0?25 169.0119) 226.0122 : | 2031178 3192133 393.2947 4383775  482.4041
SO A it o i g o R D e AL TR e e L s 4 AL
60 80 100 120 140 160 180 200 220 240 260 owo 300 320 340 360 380 400 420 440 460 480
Minimum: =1.5 .
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBRE i-FIT Nerm Conf (%) Formula
245,1408  245.1402 0.6 2.4 7.5 45.3 n/a n/a C13 H17 N4 O
i ine-1-carboxamide (3ae
'H-NMR of 4-cyclopropyl-N-(4-methoxyphenyl)piperazine-1-c (3ae)
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13C-NMR of 4-cyclopropyl-N-(4-methoxyphenyl)piperazine-1-carboxamide (3ae)
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Mass spectra of 4-cyclopropyl-N-(4-methoxyphenyl)piperazine-1-carboxamide (3ae)
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'H-NMR of N-(4-cyanophenyl)-4-cyclopropylpiperazine-1-carboxamide (3af)
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DEPT of N-(4-cyanophenyl)-4-cyclopropylpiperazine-1-carboxamide (3af)
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Mass spectra of N-(4-cyanophenyl)-4-cyclopropylpiperazine-1-carboxamide (3af)

Sample Information

Sample Name :4M Sample ID ]

Tray# 5 Vial# 1 76

Injection Volume : 0.5 Data File : 28-JAN-22-48.1cd
Method File : MASS SCANNN 13APRIL2021.lcm Processed by : System Administrator

Date Processed +1/28/2022 5:24:34 PM
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'H-NMR of 4-cyclopropyl-N-phenylpiperazine-1-carboxamide (3ag)
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DEPT of 4-cyclopropyl-N-phenylpiperazine-1-carboxamide (3ag)
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'H-NMR of 1-phenyl-3-(o-tolyl)urea (3ah)
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DEPT of 1-phenyl-3-(o-tolyl)urea (3ah)
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HRMS of 1-phenyl-3-(o-tolyl)urea (3ah)
Page 1
Elemental Composition Report
Single Mass Analysis 0
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 )I\
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monocisotopic Mass, Even Electron lons

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

Elements Used:

C:0-14 H:0-100 N:0-2 0O:0-2 08-Apr-2022

F-1 QMI DIVISION, CSIR-IIIM JAMMU 13:13:12
Xevo G2-XS QTOF YFC2015 1: TOF MS ES+

080422_20 17 (0.363) Cm (17:18)

6.41e+006

[249.0985

125 9668

124‘63621 "~ 169.0111 | |253.0641 3011343 3592277 - . -
o ) i . \[279.1200" { |395.1305  475.1958 901.2839 §12.9458 66 -1523689.1%2

s ) : AR i >

100 150 200 250 300 350 400 450 500 550 600 850

2.0 50.0  50.0
Cale., Mass mDa PPM DBE oL Norm Conf (%) Formula
227.1184 ~0.3  -1.3 8.5 59.9 n/a n/a Cl4 H15 N2 Q
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'H-NMR of 1-phenyl-3-(m-tolyl)urea (3ai)
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DEPT of 1-phenyl-3-(m-tolyl)urea (3ai)
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Page 1
Elemental Composition Report
Single Mass Analysis o
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 )]\
Element prediction: Off
Number of isotope peaks used for i-FIT = 3 g H
Mengisotopic Mass, Even Electron lons
15 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-14 H:0-100 N:0-2 O:0-2 08-Apr-2022
F-1 QMI DIVISION, CSIR-IIM JAMMU 131312
Xevo G2-XS QTOF YFC2015 1- TOF MS ES+
080422_20 17 (.363) Cm (17:18)

6.41e+006

1249.0985
125.9668 253.0641
169.0111 | . 301.1343 358.2277
124.6361 , I | . 3 B
. o . \[279.1208( (3951305 4751958 201.2838 512.9458 557-1523689,1(?;'}22
_ o) ‘ AR .
100 150 200 250 300 350 400 450 500 550 600 650
1.5
2.0 50.0 b50.0
Calc. Mass mDa PPM DI3E i Norm Conf (%) Formula
227.1184 0.3 ~1.3 B.5 59.9 n/a n/a Cl4 H15 N2 ©
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IH-NMR of 1-(5-chloro-2-methoxyphenyl)-3-phenylurea (3aj)
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DEPT of 1-(5-chloro-2-methoxyphenyl)-3-phenylurea (3aj)
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Elemental Composition Report é
Single Mass Analysis o
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50 0 JI\
Element prediction. Off cl
Number of isotope peaks used for i-FIT = 3 u u
Monoisotopic Mass, Even Electron lons h Mass)
19 formula(e) evaluated with 1 results within limits (up to 3 closest resulls for each mas:
Elements Used: n8-Apr-2022
C:0-14 H:0-100 N:0-2 0:.0-2 ClI 01 13:10:28
F-3 QMI DIVISION, CSIR-IIIM JAMMU 1 TOF MS ES+
Xevo G2-XS QTOF YFC2015 4 59e+007
080422_19 6 (0.138) '
" 279.0701
158.0352 575.1226
160.0323 301.0522 573.1136 578.1234 §29.0624
/ 242.0641 338.0721 435'?7334?7_1047 A ———
0 1040313 | 1690087 T L o Dl T TR T T 650
i 100 150 200 250 300 350 400 450 500 550 800

Formula

DBE i FIT Norm Conf (%) )
Hl4 N2 02 C1

2ss Cale. Mass mDa PPM
7 1 1377.4 n/a n/a cl4

7.0747 277.0744 0.3 1.1 8.5
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'H-NMR of 1-phenyl-3-undecylurea (3ak)

L0¢
80¢
o:w
A
mm.mw
ST
Hm.mw\
15¢
[y

)

)
-

Y

R (o)
11T
[ 00e
4 00%

- 00¢

= 007
= 00¢
= 00¢

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

6.0
f1 (ppm)

13C-NMR of 1-phenyl-3-undecylurea (3ak)

2.0

o
=5
B'1E—

8T Ty—

vL'SL
@O.RW
8ELL

L2611
PIpEl—~
6T'6lT~

10%ST—

NJLH

undecyl —

.|

L

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90
1 (ppm)

T
210

T
220

S104



DEPT of 1-phenyl-3-undecylurea (3ak)
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'H-NMR of 1-(3-bromo-4-methylphenyl)-3-undecylurea (3al)

b0
aow
{80

57T~
821~
w1/
ep' 14
ST
152

mmv
o€

L0E-
80edr

,‘
Qm
@N,mg

109
mo,mv
w09

k1L
EHW
ST¢L
6L
mm,_mv.

EE8—

I

"oooe

J oo

¥ 007

= 00€

= 00¢

Q07

= 00¢

=007

=007

T
0.0

0.5

1.0

T
11.5

T T
105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 2.0 2.5 2.0 1.5
f1 (ppm)

11.0

12.0

13C-NMR of 1-(3-bromo-4-methylphenyl)-3-undecylurea (3al)

16014
W07
19
6642,
7557
1674
{16
o' 62
€56z
o 67
6 &2
%562
56
bRITES
ZTHE
e o]
ET'EE
b EE
S9'EE
WeEE
L00F
8 0b
&' OF

05811
el
erverd
TTIET~
5161
6851

LT~
88T

Br

210 200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

220

5106



DEPT of 1-(3-bromo-4-methylphenyl)-3-undecylurea (3al)
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Mass spectra of 1-(3-bromo-4-methylphenyl)-3-undecylurea (3al)

Sample Information
Sample Name : F5 ' Sample ID
Tray# i1 2 Vial# . .30
. Injection Volume : 0.3 Data File : 30-03-22 NEHARIKA CS37. ch
Method File *t MASS SCANNN 13APRIL2021.lcm Processed by : System Administrator
Date Processed : 3/30/2022 12:57:50 PM J
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'H-NMR of (E)-1-phenyl-3-styrylurea (3am)
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DEPT of (E)-1-phenyl-3-styrylurea (3am)
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HRMS of (E)-1-phenyl-3-styrylurea (3am)
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ositio Page 1

30-Dec-2021
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IH-NMR of (E)-1-hexadecyl-3-styrylurea (3an)
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DEPT of of (E)-1-hexadecyl-3-styrylurea (3an)

S ommo BHNRBEREBER T
3 i R L Rt S R SR S S I
[ N e R
Py
& N)LN—hexadecyl
H H
220 210 200 190 180 170 160 150 140 130 120 110 100 Q0 80 60 50 40 30 20 10 0
f1 (ppm)
'H-NMR of (E)-1-(pyrimidin-2-yl)-3-styrylurea (3a0)
— = o B8 W Moo= f:ﬁ; & # L
— — [reles] et S S S e e R e U I8 ] ™M ™
N2 [ e T RO I
@\/\ it N/ ‘
- NJLN o
H H
M J )il ,m“ \ | J\
N R T e T
8 8 8 8888 8
— — (] — —
12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

$112



13C-NMR of (E)-1-(pyrimidin-2-yl)-3-styrylurea (3ao)
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HRMS of (E)-1-(pyrimidin-2-yl)-3-styrylurea (3a0)

Elemental Composition Report

Single Mass Analysis

Tolerance =50 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used:
C:0-13 H:0-200 N:0-4 0O:0-1
F-176

Xevo G2-XS QTOF YFC2015
281221_33 9 (0.208) Cm (9)

QMI DIVISION, CSIR-IIIM JAMMU

Page 1
0 N7 |
Ay
H ﬁ 28-Dec-2021
13:46:03
1: TOF MS ES+
9.26e+005

% 4
1 610.1846
| 536.1661 611.1854 684.2030
1 1263.0920 | - 586.2024
0 Lon 0 1200800741999 1gp0pps [T SOLMMIN0S  4io4e31  sontgas L 537.0671 [ eratem OO el
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: ~1.5
Maximum: 2.0 5.0 50.0
5 Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
1.1099  241.1089 1.0 4.1 9.5 35.4 n/a n/a C13 H13 N4 ©
H-NMR of phenyl (4-cyanophenyl)carbamate (4a)
& BECEPIVYRANG < =
=] R R e A N A N Y N N o i
| e e et — |
N o
JORND
a
M
Jl JJ; J _AL J|L I
7 EEES
8 8888
— [ B Bt B n s |
12‘.0 11‘.5 11‘.0 10‘.5 10‘.0 9.‘5 9.‘0 5:5 8‘.0 7.‘5 7.‘0 6‘. ‘ 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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13C-NMR of phenyl (4-cyanophenyl)carbamate (4a)
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'H-NMR of 4-(trifluoromethoxy)phenyl (4-methoxyphenyl)carbamate (4b)
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DEPT of 4-(trifluoromethoxy)phenyl (4-methoxyphenyl)carbamate (4b)
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HRMS (ESI-TOF) of compound (4b)

Elemental Composition Report

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

60 50 40 30 20 10

Page 1

C:0-15 H:0-200 N:0-1 0:0-4 F:0-3
R_o
F-153 QMI DIVISION, CSIR-IIIM JAMMU \[( 29-Oct-2021
Xevo G2-XS QTOF YFC2015 o 12:18:02
291021_08 9 (0.208) Cm (9:11) Me© OC€F; 1: TOF MS ES+
1.03e+006
100 328.0804
%rﬁ
1 |
| 141.9585 224.5443 329.0842
P I cinee Wi 3014425 | 437.1923453.0624 536.1666 610.1866 658.5112
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: =1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
328.0804  328.0797 0.7 2.1 8.5 42.9 n/a n/a Cl5 H13 N 04 F3
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'H-NMR of 4-(trifluoromethoxy)phenyl (4-cyanophenyl)carbamate (4c)
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13C-NMR of 4-(trifluoromethoxy)phenyl (4-cyanophenyl)carbamate (4c)
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Mass spectra of 4-(trifluoromethoxy)phenyl (4-cyanophenyl)carbamate (4c)
= SHIMADZU

Lii& LabSolutions Analysis Repor’[

<Sample Information> H

Sample Name :4C ; :
Sample ID : ;
Data Filename  : 28-JAN-22-57.lcd NE

Method Filename ‘- MASS SCANNN 13APRIL2021.lcm

Batch Filename :28.01.2022.Icb

\g/O\Q\Qﬁﬁg

Vial# | :1-85 Sample Type : Unknown
Injection Volume : 0.5 uL : !
Date Acquired : 1/28/2022 6:00:46 PM Acquired by : System Administrator
Date Processed  : 1/28/2022 6:01:47 PM Processed by : System Administrator
<Chromatogram>
Intgm1,000) -

1

265.80
229.70 E‘ -
48375
' 26420 m
48160
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. 48080 |
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H-NMR of 4-isopropylphenyl (4-methoxyphenyl)carbamate (4d)
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DEPT of 4-isopropylphenyl (4-methoxyphenyl)carbamate (4d)
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HRMS of 4-isopropylphenyl (4-methoxyphenyl)carbamate (4d)
Elethental 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
Menoisotopic Mass, Even Electron lons
53 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-17 H:0-200 N:0-1 0O:0-3 CLG2
FINT W QM| DIVISION, CSIR-IIIM JAMMU g ET-JTaaﬂ—;Goig
Xevo G2-XS QTOF YFC2015 S TRt e
270122_41 22 (0.448) Cm (22:23) J[:j/ 1{ 1: TOF MS ESe.
286 1454 Me©
1273
% 308
593 2627
216924
103 0335 146.0605 459 0123 253 0657 3091361 34, 1458 3933032 941905 5430782 . 657 4863
0 oo 1so 200 250 300 350 400 450 500 550 600 650
1.
! o
. PIM EI i Norm Conl {%) Formula
28 asa 586 N ; 48,1 nla n/a Cl7 420 N O3
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IH-NMR of butyl (4-methoxyphenyl)carbamate (4e)

0£0

Lo
w0
ElN
wﬁL

811

0Z'1

'l
LET
62T
01
w1
-
3 A

sEE
mmw
88
%mw
16€

999+,
899"

9Tt
seL’

16—

O=rrbuityl

=0

=

el :

.l

)

=00'E

=00¢
=00¢

=C0e
=00¢

=00¢

=00

Foot

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

6.0
f1 (ppm)

13C-NMR of butyl (4-methoxyphenyl)carbamate (4e)

i1z2.0

e
orer—
#IIEY
60'6E
06 'Ee
15'6
TLEE
ER'EE
#T'Ob
£E'Op
%£'%5—

PIPe—

8TvIT—
oroci—

08 ceT—

TEPST~
81651

I

M o_.O—nebutyl
he

Me0 :

5123



DEPT of butyl (4-methoxyphenyl)carbamate (4e)
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Page 1
30-Dec-2021
~ 12.37.02
1. TOF MS AP+
g 'B.d1es~695

Al 422.2839.429.2566,
400 420

5124



IH-NMR of butyl (4-cyanophenyl)carbamate (4f)
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DEPT of butyl (4-cyanophenyl)carbamate (4f)

& I @ % & B
] w0 @ m
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HRMS (ESI-TOF) of compound (4f)
Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT=3
Monoisotopic Mass, Even Electron lons ﬁ -Butyl
10 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) \"/@_H‘ Y
Elements Used: (¢]
C:0-12 H:0-200 N:0-2 ©O:0-2 NE
Z-1 QMI DIVISION, CSIR-IIIM JAMMU 20-Sep-2021
Xevo G2-XS QTOF YFC2015 12:29:58
200921_13 12 (0.259) Cm (12:16) 1: TOF MS ES+
2.30e+005

i 226.0115

221.0639
1 1995132 210.0395 7
0L, o2l 85 2051319 2087423 2 213.1321 2141213 217.108a—— 227813 225.0450|

L = e e — v miz
2000 202.0 2040 2060 208.0 2100 2120 214.0 216.0 2180 e 220.0 2220 224.0 2260

Minimum: -1.5

Maximum: 2.0 3.0 50.0

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

219.1134 219.1134 0.0 0.0 6.5 44.8 n/a n/a Cl2 H15 N2 02
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IH-NMR of isopropyl (4-cyanophenyl)carbamate (4g)
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DEPT of isopropyl (4-cyanophenyl)carbamate (49)
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'H-NMR of S-phenyl (4-methoxyphenyl)carbamothioate (4h)
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13C-NMR of S-phenyl (4-methoxyphenyl)carbamothioate (4h)
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HRMS of S-phenyl (4-methoxyphenyl)carbamothioate (4h)

_Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

H
N__§
C:0-14 H:0-200 N:0-1 0:0-2 S:0-2 i
F-183 QMI DIVISION, CSIR-IIIM JAMMU o 29-Dec-2021
Xevo G2-XS QTOF YFC2015 Me©

13:14:13
291221_30 17 (0.363) Cm (17) 1: TOF MS ES+
8.25e+004
100
5|
] 125.9864 282.0581
olnoser, | cl1%OMezses  TTITotase T aeaote  sazen OB gussy
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: =1 .5
Maximum: 250 5.0 50.0
Mass Calc. Mass mDa PPM DEE i-FIT Norm Conf (%) Formula
260.0757  260.0745 1.2 4.6 8.5 41.8 n/a n/a C14 H14 N 02 S

IH-NMR of S-phenyl (4-cyanophenyl)carbamothioate (4i)
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13C-NMR of S-phenyl (4-cyanophenyl)carbamothioate (4i)
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HRMS of S-phenyl (4-cyanophenyl)carbamothioate (4i)

Ele’nental 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
16 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) E

Elements Used: §

C 0-14 H 0200 N:02 O: 01 S 0-1 hd

4i QM DIVISION, CSIR-IIIM JAMMU o 27-Jan-2022
NE 13:38:21

Xevo G2-XS QTOF YFC2015
1: TOF MS ES+

; 44 138) Cm (4:8
270122_44 6 (0.138) Cm (4:8) 9.93e+005
100 253.0644
255 0604
% - 413.2674
2310598 360.3250
443.0850
188.0856 J730831  316:0600 401.0599 443.6902 528.2084
209.7204 ) 4853012  529.1273  570.2504

60 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 "';j'éa”édom"z

IH-NMR of S-dodecyl (4-methoxyphenyl)carbamothioate (4j)
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13C-NMR of S-dodecyl (4-methoxyphenyl)carbamothioate (4j)
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HRMS (ESI-TOF) of compound (4})

Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance =3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: ﬁ
C:0-20 H:0-200 N:0-1 ©O:0-2 S:0-1 §—dedesyl
F-158 QMI DIVISION, CSIR-1IIM JAMMU E/ 29-Oct-2021
Xevo G2-X5 QTOF YFC2015 12:25:53
291021_11 14 (0.293) Cm (14:16) Me: 1: TOF MS ES+
@ 5.29e+006
100
%~ |
] @51234?
| 374.2134
oL 1259862141950 1829862 3011426 a kil 536.1661 6101844 6842035
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: =1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
352.2317  352.2310 0.7 2.0 4.5 37.7 n/a n/a C20 H34 N 02 5
'H-NMR of S-dodecyl (4-cyanophenyl)carbamothioate (4k)
R D RBs %8855 ARARNSRRY
| A I e S
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\[{S\dodecy\
O
NG

100 = =

T T : T . T

T T T T T T . T T T T T T T T T T

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.21 ( 5.)5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
ppm
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13C-NMR of S-dodecyl (4-cyanophenyl)carbamothioate (4Kk)
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DEPT of S-dodecyl (4-cyanophenyl)carbamothioate (4k)
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HRMS (ESI-TOF) of compound (4k)

EmnmnmlCompoﬁﬁonRepon

Page
Single Mass Analysis
Tolerance = 3.0 PPM /" DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used fori-FIT = 3
Monoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used: g
C:020 H:0200 N:02 0:0.1 g g1 §—dodesy!
Z-12 QMI DIVISION, CSIR-IM JAMMU E/ 28-Oct-202
Xevo G2-XS QTOF YFC2015 15:12:2;
2moztjs7m15NCm(rm NE 1: TOF MS ES+
7.92e+00¢
253.0639
100 146.0582 e
% | | 559.0355 33&34
! 184.9841 | il goas
] 132.5331 .
. 1 gl o | [Sasesn 4582223 677622589 3005 20 eenaszs
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mpa PPM DBE i-FIT Norm Conf (%) Fo rmula

347.2159 347.2157 0.2 0.8 6.5 36.1 n/a n/a C20 H31 N2 0 s

'H-NMR of S-hexadecyl (4-methoxyphenyl)carbamothioate (41)
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7.5 7.0 6.5
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L5 1.0 105 10.0 95 80 85 8.0 f1 (ppm)
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13C-NMR of S-hexadecyl (4-methoxyphenyl)carbamothioate (41)
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HRMS (ESI-TOF) of compound (4l)

Elemental Composition Report Page 1
Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-24 H:0-200 N:0-1 0:0-2 S:0-1

F-159 QMI DIVISION, CSIR-HIM JAMMU ﬁ S—hexadesyl 29-0ct-2021
Xevo G2-XS QTOF YFC2015 /©/ \ﬂ/
Me®

12:12:39
291021_06 9 (0.208) Cm (9:10) o 1: TOF MS ES+
1.58e+006
100 273.1247
- i
%% |
295.1067
1 214.1236 |
| 125.9861141.9592 215.1210 | 301.1427 408.2938 499.4911  563.5075 610.1847 6842026
s T T r T ™ TTTTTTTTTY T YT T T  miz
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
408.2938  408.2936 0.2 0.5 4.5 37.4 n/a n/a C24 HA2 N 02 S

H-NMR of phenyl (E)-styrylcarbamate (4m)

oy
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1 (ppm
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13C-NMR of phenyl (E)-styrylcarbamate (4m)
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HRMS of phenyl (E)-styrylcarbamate (4m)

Elemental Composition Repor Page 1

0

Single Mass Analysis ﬁ

Tolerance = 5.0 PPM / DBE' min = -1.5. max = 50.0 A
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

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

Elements Used:

C:0-15 H:0-200 N:0-1 0:0-2
ACM 41 QMI DIVISION, CSIR-1IIM JAMMU 28-Jan-2022
Xevo G2-XS QTOF YFC2015 - or 123055
. +
280122 22 8 (0.172) Cm (8) P MBES?
501.1784
100
595.2197
” 378.6236 498.1704 2021876
232.1129 2764607 7 4441957 o $96.2228
146.0601 1805554 ' 342 1501 414.1693 i 581,2430 636.2249 684.2062 .
841230 Y T e | s421501 414698 1 N | B3B.2249 684, _
O T e 1s0 200 250 300 350 400 450 500 550 600 650 700

'H-NMR of S-hexadecyl (E)-styrylcarbamothioate (4n)
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1 (ppm)
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13C-NMR of S-hexadecyl (E)-styrylcarbamothioate (4n)
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HRMS (ESI-TOF) of compound (4n)

Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-25 H:0-200 N:0-1 0O:0-1 S 01 o
F-186 B QMI DIVISION, CSIR-1IIM JAMMU 29-Oct-2021
Xevo G2-XS QTOF YFC2015 z J\ 12:06:48
291021_04 16 (0.327) Cm (16:17) ﬁ S—hexadesyl 4. 1of MS ES+
2.04e+005
100+ 253.0645
|
%1
.. 146.0602/159_0119 301.1427
| 132.5429 | 226.0121 |
1 e | | 3932001 | 482.4079 5264371574 4611 g5g 50926851083 829.57
O b e T e e e o002 v B20.5748
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
s -1.5
Maximum: 2.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
404.2992  404.2987 0.5 1l 5.5 41.4 n/a n/a C25 HI2 N O §
IH-NMR of 4-methoxy-N-undecylbenzamide (5)
— QW g~ W0
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60 55
1 (ppm)
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13C-NMR of 4-methoxy-N-undecylbenzamide (5)
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IH-NMR of 1-(4-cyanophenyl)urea (6)
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DEPT of 1-(4-cyanophenyl)urea (6)

—13285
—12872

2[‘]0 1;0 1EI)U 1}0 1;}0 1I5Cl 1‘IH] lI;U 1‘20 l]‘.U 1CIIU HIU BIU 7IU E\IU SIU 4—‘0 3‘0 2‘0 1IU
f1 (ppm}
HRMS (ESI-TOF) of compound (6)
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
9 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) ﬁ
Elements Used: NH;
C:0-8 H: 0200 N:0-3 O:0-1 hig
F-183 QM DIVISION, CSIR-IIIM JAMMU NE o 21-Sep-2021
Xevo G2-XS QTOF YFC2015 12:57:36
210921_20 12 (0.259) Cm (12) 13 TOF; gn7s 55554
Sfet

100~ 184.9836
i 146.0579
1
i 169.0121
| 154.043
‘ 132.5260 138.111 e
o1 Ao NZ0TE g gm0 T L]
C110 120 130 140 150 160 170 180 190 200
Minimum: =15
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i=FIT Norm Conf (%) Formula
162.0670 162.0667 0.3 1.9 6.5 42.2 n/a n/a C8 HB N3 O

| 1925103 202.1817210.0371 2171010

+ miz
210 220
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IH-NMR of 4-aminobenzonitrile (7a)
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f1 (ppm)
13 . .
C-NMR of 4-aminobenzonitrile (7a)
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DEPT of 4-aminobenzonitrile (7a)

—13380
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HRMS (ESI-TOF) of compound (7a)

Elemental Composition Report

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

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

C:0-7 H:0-200 N:0-2

F-184 QMI DIVISION, CSIR-IlIM JAMMU
Xevo G2-XS QTOF YFC2015

200921_16 12 (0.259) Cm (12)

-

NH;

30

Page 1

20-Sep-2021
12:37:41

1: TOF MS ES+
8.48e+005

fz

1 | 253.0642 269.0367
| 184.9844
oL 223748 1040134| 1460587 Y 226.0118 301.1427 339 1622 3551567 440 140, 43,3347
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440
Minimum: -1.5
Maximum: 2.0 10.0 50.0
Mass Calc. Mass mDa BEM DBE i-FIT Norm Conf (%) Formula
119.0603  119.0609 -0.6 -5.0 5.5 41.3 n/a  n/a €7 H7 N2
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IH-NMR of 4-chloroaniline (7b)
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DEPT of 4-chloroaniline (7b)
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'H-NMR of aniline (7c)
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13C-NMR of aniline (7c)
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IH-NMR of 4-methoxyaniline (7d)
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13C-NMR of 4-methoxyaniline (7d)

—151.22
—142.73

MHo

Ohie

11552
11496

—55.69
(40.55
40.34
40,13
39.93
.72
.51
3.3

|

0.0

T T

T T T T T T T T
120 210 200 190 180 170 160 150 140 120

.
110
1 (ppm)

S151



DEPT of 4-methoxyaniline (7d)
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HRMS of 4-methoxyaniline (7d)

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

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

Elements Used:
C:0-7 H:0-200 N:0-2 0O:0-5
F-193

T
100

QMI DIVISION, CSIR-IIIM JAMMU

Xevo G2-XS QTOF YFC2015

291221_38 9 (0.208) Cm (9)

MeO

| 125.0792
LSRR T O assoewr gonuasz 37BN %1 3086813 459.1963
75 100 125 150 175 200 225 250 275 3b0 325 350 375 400 425 450
Minimum: =1z5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
124.0762 124.0762 0.0 0.0 d o 55.0 n/a n/a C7 H10O N ©

5.479.7459  551.3359563.9321

40 30 20 10 o

Page 1

29-Dec-2021
13:34:46

1: TOF MS ES+
2.27e+006

miz

475 500 525 550 575
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H-NMR of undecan-1-amine (7¢)
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DEPT of undecan-1-amine (7¢e)
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IH-NMR of 8-0x0-9-(3,4,5-trimethoxyphenyl)-5,5a,6,8,8a,9-
hexahydrofuro[3',4":6,7]naphtho[2,3-d][1,3]dioxol-5-yl (4-cyanophenyl)carbamate (8a)
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BBC-NMR of 8-0x0-9-(3,4,5-trimethoxyphenyl)-5,5a,6,8,8a,9-
hexahydrofuro[3',4":6,7]naphtho[2,3-d][1,3]dioxol-5-yl (4-cyanophenyl)carbamate (8a)
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hexahydrofuro[3',4":6,7]naphtho[2,3-d][1,3]dioxol-5-yl (4-cyanophenyl)carbamate (8a)
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HRMS of

8-0x0-9-(3,4,5-trimethoxyphenyl)-5,5a,6,8,8a,9-

hexahydrofuro[3',4":6,7]naphtho[2,3-d][1,3]dioxol-5-yl (4-cyanophenyl)carbamate (8a)

Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance =3.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons N
71 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) o)
Elements Used: N)ko
C:0-30 H:0-200 N:0-2 0:09 Na: 0-1
F-194 QMI DIVISION, CSIR-IIIM JAMMU 20-Sep-2021
Xevo G2-XS QTOF YFC2015 12:22:16
200921_10 17 (0.363) Cm (17) 1: TOF MS ES+
Sais 2.89e+006
97.1301
1009 576.1984
1 |
: 5
. | 581.1536
%o N
] 398.132
P ;/g . 562.1567
| 13. [ |
- Sa020en £ 1%%9480 4050 526.4333 559.1738 | |_se3.1603  649.1407 7111138757 1035743.1312 ,
1 o NTMIIL . S— e 20 - R pa s L N R S e —
300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775
Minimum: -1.5
Maximum: 2.0 3.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
581.1536 5B1.1536 0.0 0.0 18.5  34.1 n/a n/a C30 H26 N2 09 Na
H-NMR of 4-allyl-2-methoxypheny! (4-cyanophenyl)carbamate (8b)
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T 5 g8 8
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. T T T T T T T T T T T T T . T 315 3‘.0 s 20 s 10 05
1.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 af.lu[ppm?s - - -
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13C-NMR of 4-allyl-2-methoxyphenyl (4-cyanophenyl)carbamate (8b)
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DEPT of 4-allyl-2-methoxyphenyl (4-cyanophenyl)carbamate (8b)

[s Y] 00 Oh WO M~
& W) 9 &
M~ 0 o™ O 00 WM -
M ddooz
[ A | |
NC d
ORI
n )%
T T T T T T T T T T T T T T T T T T T T
‘00 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10

f1 (ppm)

S157



HRMS of 4-allyl-2-methoxyphenyl (4-cyanophenyl)carbamate (8b)

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
16 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass) |
Elements Used: NE 60 =
C:0-18 H:0-200 N:0-2 ©O:0-3 O L D/\/
F-192 QMI DIVISION, CSIR-IlIM JAMMU N~ © 21-Sep-2021
Xevo G2-XS QTOF YFC2015 13:07:52
210921_24 11 (0.242) Cm (11:12) 1: TOF MS ES+
1.18e+006
ton 354.3739
% {
253.0841
] _ 309.1248
] 165.0914 184 9844
asoett | o 349.1421 (3953705
o . 104.0501132.5265_ % | 2100355 il S \ 4202236 482.2964
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 350 380 400 420 440 480 480
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
309.1248  309.1239 0.9 2.9 11.5  44.1 n/a n/a C18 H17 N2 03

'H-NMR of 5'6a,9-trimethyl-1,3,3',4,4',5,5',6,6a,6b,6',7,8,8a,8b,9,11a,12,12a,12b-
icosahydrospiro[naphtho[2’,1":4,5]indeno[2,1-b]furan-10,2'-pyran]-4-yl (4-
methoxyphenyl)carbamate (8c)
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13C-NMR of 5',6a,9-trimethyl-1,3,3',4,4'5,5',6,6a,6b,6",7,8,8a,8b,9,11a,12,12a,12b-
icosahydrospiro[naphtho[2’,1":4,5]indeno[2,1-b]furan-10,2'-pyran]-4-yl (4-
methoxyphenyl)carbamate (8c)
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DEPT of 5'6a,9-trimethyl-1,3,3',4,4'5,5',6,6a,6b,6',7,8,8a,8b,9,11a,12,12a,12b-
icosahydrospiro[naphtho[2’,1":4,5]indeno[2,1-b]furan-10,2'-pyran]-4-yl (4-
methoxyphenyl)carbamate (8c)
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HRMS of 5',6a,9-trimethyl-1,3,3",4,4'5,5',6,6a,6b,6",7,8,8a,8b,9,11a,12,12a,12b-
icosahydrospiro[naphtho[2’,1":4,5]indeno[2,1-b]furan-10,2'-pyran]-4-yl (4-
methoxyphenyl)carbamate (8c)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off B i
Number of isotope peaks used for i-FIT = 3

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

C:0-35 H:0-200 N:0-1 0O:0-5

Monocisctopic Mass, Even Electron lons M@@\@

F-185 B QMI DIVISION, CSIR-[IIM JAMMU 29-Dec-2021
Xevo G2-XS QTOF YFC2015 13:16:47
291221_31 7 (0.155) Cm (7:8) 1: TOF MS ES+
146.0586 e
; : 397.3114
100 | 1127.7286
: j }128,?321
| ' 564.3689
1 154.0443 .
5% b 253.0718 _ | 1149.7107
427.7383 e
[ 11507139
' 259.0372  lzearzr 3633721 6673931 g
obloa2e) | (L PR R queeesen0aesy | [1O1TIT2
100 200 300 400 500 800 700 800 %00 1000 1100
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
564.3689  564.3689 0.0 0.0 11.5 37.3  n/a  n/a €35 H50 N 05
'H-NMR of (E)-1-(4-cyanophenyl)-3-(2-(((5-methoxy-1-(4-
(trifluoromethyl)phenyl)pentylidene)amino)oxy)ethyl)urea (8d)
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1'(ppm)
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BE-NMR of (E)-1-(4-cyanophenyl)-3-(2-(((5-methoxy-1-(4-
(trifluoromethyl)phenyl)pentylidene)amino)oxy)ethyl)urea (8d)
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13C-NMR of (E)-1-(4-cyanophenyl)-3-(2-(((5-methoxy-1-(4-
(trifluoromethyl)phenyl)pentylidene)amino)oxy)ethyl)urea (8d)
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DEPT of (E)-1-(4-cyanophenyl)-3-(2-(((5-methoxy-1-(4-
(trifluoromethyl)phenyl)pentylidene)amino)oxy)ethyl)urea (8d)
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f1 (ppm)

HR_MS of (E)-1-(4-cyanophenyl)-3-(2-(((5-methoxy-1-(4-
(trifluoromethyl)phenyl)pentylidene)amino)oxy)ethyl)urea (8d)

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

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

C:0-23 H:0-200 N:0-4 0:0-3 F:0-3

F-1858B QMI DIVISION, CSIR-IIIM JAMMU 21-Sep-2021
Xevo G2-XS QTOF YFC2015 13:13:27
210921_26 26 (0.535) Cm (26:27) N@\©\ ° 1: TOF MS ES+
L o. 1.39e+006
100~ 463.1961 NN N
] Me©

3

% 485.1780
1 7
f 2.9866 :
. 141.9592 182,98 258.1118 3932911 | 4861819 o0 1gg0 6842103 5354499 9473539 n30329
100 200 300 400 I 500 ) 600 700 800 900 1000 1100 1200
Minimum: =1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
463.1961 463.1957 0.4 0.9 11.5 40.9 n/a n/fa C23 H26 N4 03 F3
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IH-NMR of (E)-3,7-dimethylocta-2,6-dien-1-yl phenylcarbamate (8e)
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BBC-NMR of (E)-3,7-dimethylocta-2,6-dien-1-yl phenylcarbamate (8e)
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DEPT of (E)-3,7-dimethylocta-2,6-dien-1-yl phenylcarbamate (8e)

SRAy 5 & HEY =W
BEgs @ R RS
T \ \ NN
L
B N
H
| T ‘I I
260 1;0 160 1‘70 1tI30 1‘50 1“10 1:;0 1‘20 11‘.0 . [Fj'-péﬂg) 9‘0 SIU 7‘0 60 50 40 30 20 10
HRMS of (E)-3,7-dimethylocta-2,6-dien-1-yl phenylcarbamate (8e)
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-17 H:0-200 N:0-1 0:0-2 Na: 0-1

]
F-218 QMI DIVISION, CSIR-1IIM JAMMU @\ )j\ /\M 20-Sep-2021
Xevo G2-XS QTOF YFC2015 (5]

200921_05 19 (0.387) Cm (19)

u 12:08:45
1. TOF MS ES+

1.32e+005
100 296.1634

| 141.9588 i
% i '
] 182.9861 .
E 125.9872| . 393.2978
0850104139710, 167.0148)  194.0979 ,,, . 287.8943 | 301.1435 3713100 438.3787  482.4054
60 80 100 120 140 160 180 200 220 240 260 280 300 330 340 360 380 400 420 440 460 480
Minimum: -1.5
Maximum: 20 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
296.1634  296.1626 0.8 2.7 6.5 45.6 n/a  nsa C17 H23 N 02 Na

miz
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Controlled experiment (Scheme 7).

Exp. 1: A solution of

benzoic acid la (100 g

mg, 0.819 mmol) and 0 condiion 0 o b v«
)k onaition )k + )J\ )L + l
trichlorotriazine (TCT) en RI ¢ R O| R Cl/kll\l/J\OCOR
1 1 2 3
(0.33 equiv.) in CH3CN OCOR OCOR
(20 ml) was mixed with + N‘*\N * N‘*N
CI/I\N/)\OCOR ROCO/kN/J\OCOR

N-methylmorpholine

(NMM) (1.4 equiv.) at - — — -
Reaction and conditions: Condition '@ 1 TCT (0.270 mmol, 0.33 equiv), NMM
room temperature and 1.147 mmol, 1.4 equiv), rt;

I
4 Ig

{0819 mmol.),

stirred for 30 minutes and monitored on TLC for the consumption of TCT. Reaction mixture was
subjected to rota vapour to evaporate CH3CN and then extraction with ethyl acetate. The organic
layer was washed with water and dried over anhydrous Na;SOs. The organic layer was
evaporated under pressure to obtain the crude product which was then purified by flash column
chromatography using ethyl acetate and hexane to purify the intermediate. The intermediate was
monitored subjected to GC-MS study, where the peak having at tr of 9.790 min, correspond to
benzoic anhydride %°( 12). The intermediate was also analysed by *H NMR, 3C NMR and HMRS

Spectral data of benzoic anhydride (12):

O O (200 mg, 0.819 mmol of benzoic acid); TLC (Hexane/EtOAc, 7:3) R¢
©)‘\OJ\© = 0.4; viscous, colourless : *H NMR (400 MHz, CDCl3) 6 8.15 (d, J =
7.2 Hz, 2H), 7.66 (t, J = 7.4 Hz, 1H), 7.52 (t, J = 7.8 Hz, 2H). 13C
NMR (101 MHz, CDCl3) § 3C NMR (101 MHz, CDCls) & 162.4, 134.6, 130.5, 128.9, 128.8;
HRMS (ESI+TOF) calcd. for: C14H1003Na 249.0528 [M+H]", found 249.0535
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GCMS report of intermediate ( I2):
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40 5.0 6.0 10 8.0 9.0 10.0 11.0 12.0 130 134
min
<< Target ==
Line#:3 B Time:9 790{Scan#:1159) MassPeaks:286
RawMode: Averaged 9.785-0.795(1158-1160) BasePeal=105.15(8251546)
BG Mede:Cale. from Peak Group 1-Event 1 Q3 Scan
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13C-NMR of benzoic anhydride ( I2):
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HRMS REPORT of benzoic anhydride ( I2):

Elemental Composition Report

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

Page 1

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

Elements Used:
C:0-14 H: 0-200 0O:0-3 Na: 01

F-int QMI DIVISION, CSIR-1IIM JAMMU

02-Dec-2021

Xevo G2-XS QTOF YFC2015 e QHZS:ZEQSUB
021222 25 (0.519) Cm (25:27) - 2-.59"“006
] - e o
ﬁ o
!J,f: -
250.0570 344.2092 4751156
o tosgragizssssy 18701 . PR | aasouearsims | 5397608 eosio39 3SR
100 150 200 250 300 350 400 450 500 550 500 650
inimuam: -1.5
Maximum: 2.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
249.0535 249.0528 0.7 2.8 9.5 43.9 n/a n/a Cl4 H10 ©3 Na
Exp 2: In the next controlled experiment, to
the isolated benzoic anhydride, NaNs (1.4 j\ j\ Condion 1
i zoi ide, 3 (1.
Y R @) R R)J\N3
equiv.) and DMAP (10 mol%) were added I, 2

and reaction mixture stirred for 4-5 hrs at

room temperature and observed for the

Reaction and conditions: Condition 'b' DMAP (cat.
amount), NaN3 (1147 mmol, 1.4 equiv.), rt

formation of acyl azide 2 and consumption of benzoic acid by TLC. Reaction mixture was

subjected to rota vapour to evaporate CH3CN and then extraction with ethyl acetate. The organic

layer was washed with water and dried over anhydrous Na;SOs. The organic layer was

evaporated under pressure to obtain the crude product which was then purified by flash column

chromatography using ethyl acetate and hexane to purify the intermediate. The intermediate was

monitored subjected to GC-MS study, where the peak having at tr of 6.027 min the mass peak

indicating the formation of benzoyl azide?’. The intermediate was also analysed by *H NMR, 3C

NMR.
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GCMS report of intermediate (2):

ntensity

TIC
11,482 449
10000007_
- 0. _N;
SOOOOD: é
4.0 20.0 23.0 .
<= Target ==
Line#:4 B Time:6.023(Scan#:406) MassPeaks:267
RawMode: Averaged 6.020-6.030(405-407) BasePeak:119.05(229756)
BG Mode:Cale. from Peak Group 1 - Event | Q3 Scan
100 -
80+
60- o
40 &
204
1 45, ,,|| 74 | 99 L 129 150 163 175 193 209 236 232 265 278 303 333 355 379 305 416 431 451 470 00
10 40 70 100 130 160 190 220 250 280 310 340 370 400 430 460 490
Spectral data of benzoyl azide (2):
0 (100 mg of benzoic acid); TLC (Hexane/EtOAc, 9:1) Rs = 0.6; colourless

\. | il *H NMR (400 MHz, DMSO-d°) & 7.97-7.95 (m, 2H), 7.76 - 7.70 (m,
3

1H), 7.59 — 7.52 (m, 2H). 33C NMR (101 MHz, DMSO) § 153.00, 140.17,
129.24, 122.27, 118.66.

'H-NMR of benzoyl azide (2):
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1B3C-NMR of benzoyl azide (2):
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