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Figure S1: Representative picture of 1,2,3-triazole containing drugs and clinical candidates
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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.
Precautionary note:

Although we have not experienced any problems in the handling of azides or diazo reagents,

care should be taken when manipulating them due to their potentially explosive nature.
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General Procedure for one pot conversion of aryl hydrazine hydrochloride to 1,2,3-

triazoles (3a-3ac, Table 1, Scheme 1).

To an oven-dried 100 ml round bottom flask charged with a magnetic stir bar was added
aryl hydrazine hydrochloride 1 (100 mg, 0.574-0.694 mmol, 1 equiv.) followed by tert. Butyl
nitrite (1 equiv.) in PEG-400:H20 (5 mL, 2:1) was stirred at 0 °C for 30 minutes. The progress of
the reaction was observed using TLC to monitor the conversion of aryl hydrazine hydrochloride
to phenyl azide (in situ) 2. Then alkyne (1.0 equiv.) followed by CuSQO4. 5H20 (0.1 equiv.) and
Sod. Ascorbate (0.05 equiv.) were added to the reaction mixture. The reaction mixture was warmed
to room temperature and the stirring was continued for 8-12 h overnight after the reaction was
complete as monitored by TLC. The reaction mixture was diluted with H,O, and the precipitate

formed was filtered and dried in vacuo to afford the corresponding triazoles 3 (3a-3ac).
Experimental data:

1,4-Diphenyl-1H-1,2,3-triazole’ ?(3a)

N@ (Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol); TLC

@»f P (Hexane/EtOAc, 6:4); Rs = 0.6; Yield 147 mg, 95%:; yellow solid;

m.p 185-190 °C; *H NMR (400 MHz, DMSO) 6 9.31 (s, 1H), 7.97

(m, 4H), 7.67 — 7.62 (m, 2H), 7.55 — 7.48 (m, 3H), 7.42 — 7.37 (m,

1H). *C NMR (101 MHz, DMSO) 6 147.8, 137.1, 130.7, 130.4, 129.4, 129.1, 128.7, 125.8, 120.4,
120.0; HRMS (ESI+TOF) calcd. for: C14H12N3 222.1031 [M+H] *, found 222.1036.

1-Phenyl-4-(p-tolyl)-1H-1,2,3-triazole? 2 (3b)

NG (Phenylhydrazine hydrogen chloride, 100 mg, 0.574 mmol);
@»f\%\@\ TLC (Hexane/EtOAc, 6:4); R = 0.4; Yield 158 mg, 96%;
CH; brown solid; m.p 142-148 °C; 'H NMR (400 MHz, DMSO) §

9.19 (s, 1H), 7.97 — 7.94 (m, 2H), 7.88 (d, J = 8.9 Hz, 2H), 7.64
(t, J = 7.9 Hz, 2H), 7.53 — 7.49 (m, 1H), 7.08 (d, J = 8.9 Hz, 2H), 3.82 (s, 3H); *C NMR (101

MHz, DMSO) 6 159.7, 147.7,137.1, 130.4, 129.0, 127.1, 123.2, 120.3, 119.0, 114.8, 55.6; HRMS
(ESI+TOF) calcd. for: C1sH14N3 236.1188 [M+H]*, found 236.1196.
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4-(4-Ethylphenyl)-1-phenyl-1H-1,2,3-triazole (3c)

(Phenylhydrazine hydrogen chloride 100 mg, 0.694 mmol);
N TLC (Hexane/EtOAc, 6:4); Rt = 0.4; Yield 161 mg, 93%;
®/ \)\Q\/CH3 brown solid; m.p 145-150 °C; 'H NMR (400 MHz, DMSO) &
9.26 (s, 1H), 7.98 — 7.94 (m, 2H), 7.89 — 7.85 (m, 2H), 7.68 —

7.61 (m, 2H), 7.53 (dd, J = 10.6, 4.3 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 2.66 (q, J = 7.6 Hz, 2H),
1.22 (t, J = 7.6 Hz, 3H); 3C NMR (101 MHz, DMSO) § 147.8, 144.4, 137.1, 130.4, 129.1, 128.8,

128.2,125.8, 120.4, 119.6, 28.4, 15.9; HRMS (ESI+TOF) calcd. for: C16H16N3 250.1344 [M+H]*,
found 250.1345.

4-(4-Butylphenyl)-1-phenyl-1H-1,2,3-triazole (3d)

(Phenylhydrazine hydrogen chloride 100 mg, 0.694 mmol);

N’Nz/N TLC (Hexane/EtOAc, 6:4); Rf = 0.4; Yield 176 mg, 91%;
®/ \)\©\n-butyl yellow solid; m.p 153-158 °C; *H NMR (400 MHz, DMSO)
39.26 (s, 1H), 8.01 — 7.93 (m, 2H), 7.86 (d, J = 8.2 Hz, 2H),
7.64 (t,J = 7.9 Hz, 2H), 7.52 (t, J = 7.4 Hz, 1H), 7.32 (d, J = 8.3 Hz, 2H), 2.67 — 2.58 (m, 2H),
1.59 (dg, J=12.9, 7.5 Hz, 2H), 1.39 — 1.27 (m, 2H), 0.91 (t, J = 7.3 Hz, 3H); *C NMR (101 MHz,

DMSO) 6 147.9, 143.0, 137.1, 130.4, 129.3, 129.1, 128.1, 125.7, 120.4, 119.6, 35.0, 33.5, 22.2,
14.2. HRMS (ESI+TOF) calcd. for: C1gH20N3 278.1657 [M+H]*, found 278.1652.

4-(4-Methoxyphenyl)-1-phenyl-1H-1,2,3-triazole (3e)

(Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol);
N=N

N P TLC (Hexane/EtOAc, 6:4) Rt = 0.4; Yield 167 mg, 95%;
®/ \)\©\0’CH3 yellow solid; m.p 141-147 °C; *H NMR (400 MHz, DMSO-

d®) & 9.19 (s, 1H), 7.95 (dd, J = 8.5, 1.0 Hz, 2H), 7.89 (d, J =

8.8 Hz, 2H), 7.67 — 7.58 (m, 2H), 7.51 (t, J = 8 Hz, 1H), 7.07 (d, J = 8.9 Hz, 2H), 3.81 (s, 3H); 13C
NMR (101 MHz, DMSO) & 159.7, 147.7, 137.1, 130.3, 129.0, 127.1, 123.2, 120.3, 119.0, 114.8,
55.6; HRMS (ESI+TOF) calcd. for: C1sH14NsO 252.1137 [M+H]*, found 252.1135.
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4-(3-Chlorophenyl)-1-phenyl-1H-1,2,3-triazole? (3f)
(Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol); TLC
N-§ o (Hexane/EtOAc, 6:4); Rr = 0.4; Yield 156 mg, 88%; pale yellow
O/ W solid; m.p 142-147 °C; *H NMR (400 MHz, DMSO) & 9.39 (s,
1H), 7.99 (t, J = 1.7 Hz, 1H), 7.96 — 7.91 (m, 3H), 7.64 (dd, J =
8.5, 7.2 Hz, 2H), 7.57 — 7.51 (m, 2H), 7.45 (ddd, J = 8.0, 2.1, 1.1 Hz, 1H); 3C NMR (101 MHz,
DMSO) & 146.4, 136.9, 134.2, 132.7, 131.4, 130.4, 129.3, 128.5, 125.3, 124.2, 120.8, 120.4;
HRMS (ESI+TOF) calcd. for: C14H1:N3Cl 256.0641 [M+H]*, found 256.0641.

4-(4-Bromophenyl)-1-phenyl-1H-1,2,3-triazole (3g)

(Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol);

Nyzﬁ TLC (Hexane/EtOAc, 6:4); Rf = 0.4; Yield 191 mg, 92%; pale
©/ @Br yellow solid; m.p 135-139 °C; 'H NMR (400 MHz, DMSO) §
9.35 (s, 1H), 7.96 — 7.89 (m, 4H), 7.71 (d, J = 8.6 Hz, 2H), 7.64
(t, J=7.9 Hz, 2H), 7.53 (ddd, J = 8.5, 2.2, 1.1 Hz, 1H); *C NMR (101 MHz, DMSO) & 146.7,

136.9, 132.4, 130.4, 129.9, 129.3, 127.7, 121.7, 120.5, 120.4; HRMS (ESI+TOF) calcd. for:
C14H11N3Br 300.0125 [M+H]", found 300.0125.

4-(3-Fluorophenyl)-1-phenyl-1H-1,2,3-triazole (3h)

(Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol); TLC

(Hexane/EtOAc, 6:4); Rt = 0.4; Yield 152 mg, 91%; white solid;
®/ m.p 146-152 °C; *H NMR (400 MHz, DMSO) § 9.39 (s, 1H), 7.97

—7.94 (m, 2H), 7.82 (d, J = 7.8 Hz, 1H), 7.75 (d, J = 9.2 Hz, 1H),
7.65 (t, J = 7.8 Hz, 2H), 7.55 (dd, J = 14.5, 6.9 Hz, 2H), 7.23 (t, J = 8.6 Hz, 1H); 1*C NMR (101
MHz, DMSO) 6 164.2, 161.8, 146.7, 137.0, 133.1, 133.0, 131.7, 131.6, 130.4, 129.3, 121.8, 121.8,
120.8, 120.5, 1155, 115.3, 112.5, 112.2; F NMR (400 MHz, DMSO) § -112.5; HRMS
(ESI+TOF) calcd. for: C1aH11NsF 240.0942 [M+H]*, found 240.0943.
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4-(3,5-Difluorophenyl)-1-phenyl-1H-1,2,3-triazole (3i)

’

J

(Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol); TLC

l\sz/N F (Hexane/EtOAc, 6:4); Rt = 0.4; Yield 157 mg, 88%; pale yelow
®/ \)\Q/ solid; m.p 202-207 °C; *H NMR (400 MHz, DMSO0) § 9.26 (s, 1H),
. P 7.77 — 7.74 (m, 2H), 7.48 (ddd, J = 5.5, 4.6, 3.5 Hz, 4H), 7.40 —

7.36 (m, 1H), 7.10 (ddd, J = 9.4, 5.9, 2.4 Hz, 1H); °F NMR (377
MHz, DMSO) § -108.99; 13C NMR (101 MHz, DMSO) § 164.6, 164.5, 162.2, 162.1, 145.7, 136.8,
134.3-134.0 (t, J = 10 Hz), 130.4, 129.4, 121.5, 120.5, 108.8, 108.7, 108.67, 108.60, 104.1-103.6
(t, J = 2626 Hz); HRMS (ESI+TOF) calcd. for: C14H10N302 258.0843 [M+H]", found 258.0839.

4-(3,5-Bis(trifluoromethyl)phenyl)-1-phenyl-1H-1,2,3-triazole (3j)

r N (Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol);
N}“=/N CF, TLC (Hexane/EtOAc, 6:4); Rr = 0.4; Yield 206 mg, 83%;

®/ \)\Q/ white solid; m.p 223-228 °C; 'H NMR (400 MHz, DMSO) §
CF, 9.46 (s, 1H), 8.36 (s, 2H), 7.89 (s, 1H), 7.77 — 7.74 (m, 2H),

N / 7.49-7.45(m, 2H), 7.38 — 7.34 (m, 1H); °F NMR (400 MHz,

DMSO) § -61.7; ¥*C NMR (101 MHz, DMSO) § 164.6, 164.5, 162.2, 162.1, 145.7, 136.8, 134.3,
134.2, 134.0, 130.4, 129.4, 121.5, 120.5, 108.8, 108.7, 108.6, 108.6, 104.1, 103.9, 103.6; HRMS
(ESI+TOF) calcd. for: C16H10N3sFs 358.0779 [M+H]*, found 358.0773.

1-(4-Methoxyphenyl)-4-phenyl-1H-1,2,3-triazole # (3k)

N (4-Methoxyphenyl)hydrazine hydrogen chloride, 100 mg, 0.574

N mmol); TLC (Hexane/EtOAc, 6:4); Rs = 0.4; Yield 129 mg, 92%;
\O/O/ \)\© white solid; m.p 187—193 °C; 'H NMR (400 MHz, DMSO) §
9.21 (s, 1H), 7.97 — 7.93 (m, 2H), 7.87 (d, J = 9.1 Hz, 2H), 7.50
(t, J = 7.6 Hz, 2H), 7.41 — 7.36 (m, 1H), 7.18 (d, J = 9.1 Hz, 2H), 3.85 (s, 3H); 3C NMR (101

MHz, DMSO) 8 159.7, 147.5, 130.8, 130.5, 129.4, 128.6, 125.7, 122.1, 120.0, 115.3, 56.0; HRMS
(ESI+TOF) calcd. for: C1sH14N30 252.1137 [M+H]*, found 252.1135.

S8



1-(4-methoxyphenyl)-4-(p-tolyl)-1H-1,2,3-triazole (3I)

(4-Methoxyphenyl)hydrazine hydrogen chloride, 100 mg,
N=N

N 0.574 mmol); TLC (Hexane/EtOAc, 6:4); Rt = 0.4; Yield
\0/®/ \)\Q\CHs 130 mg, 85%; pale yellow solid; m.p 174-177 °C; *H NMR
(400 MHz, DMSO) 8 9.14 (s, 1H), 7.84 (t, J = 8.8 Hz, 4H),
7.30 (d, J = 7.8 Hz, 2H), 7.17 (d, J = 9.0 Hz, 2H), 3.84 (s, 3H), 2.35 (5, 3H); *C NMR (101 MHz,

DMSO) § 159.7, 147.6, 137.9, 130.5, 129.9, 128.0, 125.7, 122.0, 119.6, 115.3, 56.0, 21.3; HRMS
(ESI+TOF) calcd. for: C1sH16N20 266.1293 [M+H]*, found 266.1283.

4-(4-Ethylphenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3m)

(4-Methoxyphenyl)hydrazine hydrogen chloride, 100 mg,

N}w:/N 0.574 mmol); TLC (Hexane/EtOAc, 6:4); Rt = 0.4; Yield
\o/®/ J\©\/ 145 mg, 90%; white solid: m.p 178-183 °C; *H NMR (400
MHz, DMSO) 8 9.14 (s, 1H), 7.86 (dd, J = 8.7, 2.2 Hz,
4H), 7.39 — 7.28 (m, 2H), 7.17 (d, J = 9.1 Hz, 2H), 3.84 (s, 3H), 2.64 (q, J = 8 Hz, 12 Hz, 2H),
1.21 (t, J = 7.6 Hz, 3H); 3C NMR (101 MHz, DMSO) § 159.7, 147.6, 144.2, 130.5, 128.8, 128.3,

125.7, 122.0, 119.6, 115.3, 56.0, 28.4, 15.9; HRMS (ESI+TOF) calcd. for: C17H1sNsO 280.1450
[M+H]*, found 280.1446.

4-(4-Butylphenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3n)

N-@ (4-Methoxyphenyl)hydrazine hydrogen chloride, 100

N /®/l\f\/\©\ mg, 0.574 mmol); TLC (Hexane/EtOAc, 6:4); Rt = 0.4;

o n-butyll  Yield 165 mg, 93%; white solid; m.p 157-163 °C; *H
NMR (400 MHz, CDCl)  8.89 (s, 1H), 7.60 (t, J = 8.2
Hz, 4H), 7.06 (d, J = 8.3 Hz, 2H), 6.92 (d, J = 9.1 Hz, 2H), 3.59 (s, 3H), 2.39 — 2.34 (m, 2H), 1.37
~ 130 (m, 2H), 1.08 (dd, J = 14.9, 7.4 Hz, 2H), 0.66 (t, J = 7.3 Hz, 3H): 13C NMR (101 MHz,

DMSO) § 159.7, 147.6, 142.8, 130.5, 129.3, 128.3, 125.7, 122.07, 119.6, 115.3, 56.0, 35.0, 33.5,
22.2, 14.2; HRMS (ESI+TOF) calcd. for: C19H2:N30 308.1765 [M+H]*, found 308.1763.
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1,4-Bis(4-methoxyphenyl)-1H-1,2,3-triazole (30)

(4-Methoxyphenyl)hydrazine hydrogen chloride, 100

N-@ mg, 0.574 mmol); TLC (Hexane/EtOAc, 6:4); Rt = 0.4;
\O,QN\)\Q\O/ Yield 156 mg, 96%; brown solid; m.p 153-158 °C; 'H
NMR (400 MHz, DMSO) 6 9.09 (s, 1H), 7.86 (dd, J =
8.9, 6.1 Hz, 4H), 7.17 (d, J = 9.1 Hz, 2H), 7.06 (d, J = 8.9 Hz, 2H), 3.85 (s, 3H), 3.81 (s, 3H); *C
NMR (101 MHz, DMSO) 6 159.6, 147.5, 130.6, 127.1, 123.4, 122.0, 119.0, 115.3, 114.8, 56.0,
55.6; HRMS (ESI+TOF) calcd. for: C16H16N302 282.1245 [M+H]", found 282.1243.

4-(4-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3p)

(4-Methoxyphenyl)phenylhydrazine hydrogen chloride, 100

1}1’\1}_@,,: mg, 0.574 mmol ); TLC (Hexane/EtOAc, 6:4); Rs = 0.4; Yield
/@N 120 mg, 77 %; white solid; m.p 142-147 °C.: **H NMR (400
~o MHz, DMSO) 8 9.19 (s, 1H), 7.98 (dd, J = 8.9, 5.5 Hz, 2H),
7.85(d, J=9.1 Hz, 2H), 7.35 (t, J = 9.0 Hz, 2H), 7.18 (d, J = 9.1 Hz, 2H), 3.85 (s, 3H). 1°F NMR
(400 MHz, DMSO) § -113.69. 1*C NMR (101 MHz, DMSO) & 163.6, 161.2, 159.8, 146.7, 130.5,
127.8-127.7(d, J = 8 Hz), 127.45-127.42 (d, J = 3 Hz), 122.1, 120.0, 116.5, 116.3, 115.4, 56.0.
HRMS (ESI+TOF) calcd. for: C1sH13NsOF 270.1043 [M+H]*, found 270.1048.

4-(4-Bromophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole® (3q)

(4-Methoxyphenyl)hydrazine hydrogen chloride,100 mg,

N /@/ﬁN\j\@\ 0.574 mmol); TLC (Hexane/EtOAc, 6:4); Rt = 0.4; Yield

o Br | 157 mg, 83 %; white solid; m.p 176-180 °C; *H NMR (400
MHz, DMSO) § 9.25 (s, 1H), 7.87 (dd, J = 17.8, 8.8 Hz,
4H), 7.71 (d, J = 8.6 Hz, 2H), 7.18 (d, J = 9.1 Hz, 2H), 3.85 (s, 3H); 3C NMR (101 MHz, DMSO)

0 159.8, 146.5, 132.4, 130.4, 130.1, 127.7, 122.2, 121.6, 120.5, 115.4, 56.0; HRMS (ESI+TOF)
calcd. for: C1sH13N3OF 330.0224 [M+H]", found 330.0242.
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4-(3-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3r)

(4-Methoxyphenyl)hydrazine hydrogen chloride, 100 mg,
N=N

N F 0.574 mmol); TLC (Hexane/EtOAc, 6:4); Rs = 0.4; Yield 120
\o/®/ \)\©/ mg, 77 %; white solid; m.p 163-168 °C; *H NMR (400 MHz,
DMSO) § 9.27 (s, 1H), 7.84 (d, J = 9.1 Hz, 2H), 7.80 (d, J =
7.9 Hz, 1H), 7.73 (ddd, J = 10.3, 2.5, 1.5 Hz, 1H), 7.55 (td, J = 8.0, 6.2 Hz, 1H), 7.26 — 7.15 (m,
3H), 3.84 (s, 3H); 1°F NMR (377 MHz, DMSO) § -112.64; *C NMR (101 MHz, DMSO) & 164.2,
161.8, 159.8, 146.4, 146.4, 133.2, 133.1, 131.6, 131.5, 130.4, 122.1, 121.77, 121.75, 120.8, 115 4,
115.2, 112.4, 112.2, 56.0; HRMS (ESI+TOF) calcd. for: C1sH13N3OF 270.1043 [M+H]*, found
270.1037.

4-(3,5-Difluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3s)

( Y (4-Methoxyphenyl)hydrazine hydrogen chloride, 100 mg,
l\sz/N F 0.574 mmol); TLC (Hexane/EtOAc, 6:4); Rt=0.4; Yield 160
\o/®/ \)\Q/ mg, 86 %; pale yellow solid; m.p 207-211 °C; *H NMR (400
¥ MHz, DMS0) 8 9.16 (s, 1H), 7.70 — 7.64 (m, 2H), 7.51 — 7.44

. J

(m, 2H), 7.10 (tt, J = 9.3, 2.2 Hz, 1H), 7.05 — 7.00 (m, 2H),
3.69 (s, 3H); °F NMR (377 MHz, DMSO) § -109.03; 3C NMR (101 MHz, DMSO) § 164.6, 164.5,
162.2,162.1, 159.9, 145.6, 145.58, 145.55, 134.4, 134.3, 134.2, 130.2, 122.2, 121.4, 115.4, 108.8,
108.7, 108.6, 108.5, 103.8, 56.0; HRMS (ESI+TOF) calcd. for: C1sH12N3OF, 288.0948 [M+H] *,
found 288.0951.

1-(4-Fluorophenyl)-4-phenyl-1H-1,2,3-triazole* (3t)

N=N (4-fluorophenyl)hydrazine hydrogen chloride, 100 mg, 0.617

/@/ﬁ Z mmol); TLC (Hexane/EtOAc, 6:4); Rs = 0.3; Yield 135 mg, 91 %;

f white solid; m.p 210-215 °C; *H NMR (400 MHz, DMSO) § 9.29

(s, 1H), 8.05 — 7.98 (m, 2H), 7.97 — 7.91 (m, 2H), 7.54 — 7.48 (m, 4H), 7.40 (m, 1H); °F NMR

(377 MHz, DMSO) § -113.06; 3C NMR (101 MHz, DMSO) & 163.3, 160.9, 147.8, 133.7, 133.6,

130.6, 129.5, 128.7, 125.8, 122.8, 122.8, 120.3, 117.4, 117.1; HRMS (ESI+TOF) calcd. for:
C14H11N3F 240.0937 [M+H]*, found 240.0919.
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1-(4-Fluorophenyl)-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3u)
(4-fluorophenyl)hydrazine hydrogen chloride, 100 mg,

l\sz/N 0.617 mmol); TLC (Hexane/EtOAc, 6:4); Rf=0.3; Yield
F/®/ \)\O\o/ 123 mg, 74%; white solid; m.p 187-194 °C; *H NMR (400
MHz, DMSO) & 9.17 (s, 1H), 8.10 — 7.94 (m, 2H), 7.94 —
7.80 (m, 2H), 7.49 (t, J = 8.8 Hz, 2H), 7.20 — 6.97 (m, 2H), 3.81 (s, 3H); °F NMR (400 MHz,
DMSO0) & -113.2; *C NMR (101 MHz, DMSO) & 163.2, 160.8, 159.7, 147.7, 133.7, 133.7, 127.1,

123.1,122.7, 122.6, 119.3, 117.3, 117.1, 114.8, 55.6; HRMS (ESI+TOF) calcd. for: C15sH13N3OF
270.1043 [M+H]*, found 270.1048.

4-(4-Phenyl-1H-1,2,3-triazol-1-yl)benzonitrile (3v)

(4-Cyanophenyl)hydrazine hydrogen chloride, 100 mg, 0.591
N’Nz/N mmol); TLC (Hexane/EtOAc, 6:4); Rf = 0.4; Yield 140 mg,

NC’O/ \)\© 96%; pale yellow solid; m.p 203-210 °C ; *H NMR (400 MHz,
DMSO) & 9.47 (s, 1H), 8.17 (dd, J = 22.1, 9.0 Hz, 4H), 7.98 —

7.93 (m, 2H), 7.52 (t, J = 7.6 Hz, 2H), 7.41 (t, J = 7.4 Hz, 1H); *°C NMR (101 MHz, DMSO) §

148.1, 139.9, 134.8, 130.3, 129.5, 128.9, 125.8, 120.8, 120.2, 118.6, 111.5; HRMS (ESI+TOF)
calcd. for: C1sH11N4 247.0984 [M+H]", found 247.0981.

4-(4-(4-Methoxyphenyl)-1H-1,2,3-triazol-1-yl)benzonitrile (3w)

NG@ (4-Cyanophenyl)hydrazine hydrogen chloride, 100 mg,

/Q/NQ\Q\ 0.591 mmol); TLC (Hexane/EtOAc, 6:4); Rt = 0.4;
NC o’ Yield 139 mg, 95%:; white solid; m.p 198-204 °C; H
NMR (400 MHz, DMSO) & 9.31 (s, 1H), 8.13 (dd, J =
21.3,9.0 Hz, 4H), 7.85 (d, J = 8.8 Hz, 2H), 7.15 — 7.00 (m, 2H), 3.80 (s, 3H); 1*C NMR (101 MHz,
DMSO) 8 159.90, 148.12, 139.99, 134.74, 127.24, 122.78, 120.60, 119.07, 118.62, 114.90, 111.31,

55.64, 40.15, 39.94, 39.73; HRMS (ESI+TOF) calcd. for: C16H13N4O 277.1089 [M+H]*, found
277.1085.
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4-Butyl-1-phenyl-1H-1,2,3-triazole (3x)

(Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol); TLC
N= .
N\S\ (Hexane/EtOAc, 6:4); Rt = 0.6; Yield 125 mg, 89 %); pale yellow
Z n-butyl .
O/ solid ;*H NMR (400 MHz, DMSO) & 8.57 (s, 1H), 7.96 — 7.83 (m,
2H), 7.68 — 7.55 (m, 2H), 7.46 (m, 1H), 2.70 (t, J = 7.6 Hz, 2H),
1.74 —1.60 (m, 2H), 1.37 (m, 2H), 0.92 (t, J = 7.4 Hz, 3H); 1*C NMR (101 MHz, DMSO) § 148.6,
137.2,130.3, 128.7, 120.4, 120.2, 31.40, 25.1, 22.1, 14.1; HRMS (ESI+TOF) calcd. for: CgH7N3
202.1343 [M+H]", found 202.1343 .

4-Butyl-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3y)

(4-Methoxyphenyl)hydrazine hydrogen chloride 100 mg,

N}V\j\ 0.574 mmol); TLC (Hexane/EtOAc, 6:4); Rt = 0.4; Yield 107
\O/O bl g, 80 %: yellow solid: 'H NMR (400 MHz, DMSO) & 8.46 (d,
J=1.0 Hz, 1H), 7.78 (d, J = 9.0 Hz, 2H), 7.20 — 7.02 (m, 2H),
3.82 (s, 3H), 2.69 (t, J = 7.6 Hz, 2H), 1.64 (ddd, J = 12.8, 8.6, 6.5 Hz, 2H), 1.47 — 1.32 (m, 2H),
0.92 (t, J = 7.3 Hz, 3H); 3C NMR (101 MHz, DMSO) & 159.4, 148.3, 130.7, 121.8, 120.4, 115.2,
55.9, 31.4, 25.1, 22.1, 14.1; HRMS (ESI+TOF) calcd. for: C13H1sN30 232.1450 [M+H]", found
232.1452.

4-Butyl-1-(4-fluorophenyl)-1H-1,2,3-triazole (3z)

(4-Fluorophenyl)hydrazine hydrogen chloride, 100 mg, 0.617

N}V\z/j\ mmol); TLC (Hexane/EtOAc, 6:4) R =0.6; Yield 112 mg, 83
F/®/ PS04 white solid; m.p 154-160 °C; 'H NMR (400 MHz, DMSO)
5 8.56 (s, 1H), 8.01 — 7.85 (m, 2H), 7.52 — 7.37 (m, 2H), 2.70
(t, J = 7.6 Hz, 2H), 1.72 — 1.57 (m, 2H), 1.37 (m, 2H), 0.92 (t, J = 7.4 Hz, 3H); °®F NMR (400
MHz, DMSO) & -113.7; ¥*C NMR (101 MHz, DMSO) & 163.0, 160.6, 148.6, 133.8, 122.5, 122.4,
120.7, 117.2, 117.0, 31.3, 25.1, 22.1, 14.1; HRMS (ESI+TOF) calcd. for: C12HisNsF 220.1250
[M+H]", found 220.1255.
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4-(4-Butyl-1H-1,2,3-triazol-1-yl)benzonitrile (3aa)

(4-Cyanophenyl)hydrazine hydrogen chloride, 100 mg, 0.591

NN\'-/S\ mmol); TLC (Hexane/EtOAc, 6:4) Rt =0.4; Yield 110 mg, 82
NC/®/ n-butyl 1 o4: pale yellow liquid; *H NMR (400 MHz, DMSO) & 8.75 (s,
1H), 8.18 — 8.04 (m, 4H), 2.81 — 2.64 (m, 2H), 1.74 — 1.58 (m,
2H), 1.37 (m, 2H), 0.92 (t, J = 7.3 Hz, 3H); 3C NMR (101 MHz, DMSO) § 149.1, 140.1, 134.7,
120.7, 120.5, 118.6, 111.0, 31.2, 25.0, 22.1, 14.1. HRMS (ESI+TOF) calcd. for: Ci3HisNa4
227.1277 [M+H]", found 227.1276.

1-(1-Phenyl-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ab)

Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol); TLC

N=N . .
N i (Hexane/EtOAc, 6:4); Rt = 0.4; Yield 136 mg, 85 %,; pale yellow solid,;
®/ HO m.p 154-159 °C ; 'H NMR (400 MHz, DMSO) & 8.60 (s, 1H), 7.93 —

7.90 (m, 2H), 7.59 (dd, J = 8.5, 7.2 Hz, 2H), 7.49 — 7.45 (m, 1H), 5.15
(s, 1H), 2.09 — 2.00 (m, 2H), 1.95 — 1.83 (m, 4H), 1.73 (dd, J = 5.7, 2.2 Hz, 2H); 13C NMR (101
MHz, DMSO) § 156.1, 137.3, 130.3, 128.8, 120.3, 119.8, 77.8, 41.1, 23.7; HRMS (ESI+TOF)
calcd. for: CisH16N3O 230.1293 [M+H]*, found 230.1298.

1-(1-(4-Methoxyphenyl)-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ac)

(4-Methoxyphenyl)hydrazine hydrogen chloride, 100 mg, 0.574

N /@/NN:/N) i mmol); TLC (Hexane/EtOAc, 6:4); Ri=0.4; Yield 129 mg, 86 %;
o HO pale yellow solid; m.p 171-176 °C; 'H NMR (400 MHz, DMSO)
5 8.48 (s, 1H), 7.81 (d, J = 9.1 Hz, 2H), 7.12 (d, J = 9.1 Hz, 2H),
5.12 (s, 1H), 3.83 (s, 3H), 2.03 (d, J = 6.6 Hz, 2H), 2.00 — 1.81 (m, 4H), 1.78 — 1.68 (m, 2H); *C

NMR (101 MHz, DMSO) & 159.4, 155.8, 130.7,121.9, 119.8, 115.2,77.8, 55.9,41.1, 23.7, HRMS
(ESI+TOF) calcd. for: C1aH18N302 260.1399 [M+H]", found 260.1401.
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General Procedure for one pot conversion of aryl hydrazine hydrochloride to 1,2,3-

triazoles (4a-4f, Scheme 2).

To an oven-dried 100 ml round bottom flask charged with a magnetic stir bar was added
aryl hydrazine hydrochloride 1 (100 mg, 0.574-0.694 mmol, 1 equiv.) followed by tert. Butyl
nitrite (1 equiv.) in PEG-400:H20 (5 mL, 2:1) was stirred at 0 °C for 30 minutes. The progress of
the reaction was observed using TLC to monitor the conversion of aryl hydrazine hydrochloride
to phenyl azide (in situ) 2. Then alkyne (1.0 equiv.) followed by CuSO4. 5H20 (0.1 equiv.) and
Sod. Ascorbate (0.05 equiv.) were added to the reaction mixture. The reaction mixture was warmed
to room temperature and the stirring was continued for 8-12 h overnight after the reaction was
complete as monitored by TLC. The reaction mixture was diluted with H,O, and the precipitate

formed was filtered and dried in vacuo to afford the corresponding triazoles (4a-4f).

2-(4-(p-tolyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4a)

e N\ (2-Hydrazineylbenzo[d]thiazole, 100 mg, 0.574 mmol); TLC
N N=N (Hexane/EtOAc, 6:4); Rf = 0.4; Yield 126 mg, 71%; white
@\?’N\V\\@\ solid; m.p 193-197 °C; 'H NMR (400 MHz, CDCls) & 8.73
(s, 1H), 8.00 (ddd, J = 8.2, 1.1, 0.6 Hz, 1H), 7.91 (ddd, J =
8.0, 1.2, 0.6 Hz, 1H), 7.83 (d, J = 8.1 Hz, 2H), 7.58 — 7.53
(m, 1H), 7.47 (ddd, J=8.1, 7.3, 1.2 Hz, 1H), 7.30 (d, J = 7.9 Hz, 2H), 2.41 (s, 3H). 3C NMR (101
MHz, CDCl3) 6 156.4,150.1, 148.9, 139.0, 133.1, 129.7, 127.0, 126.48, 126.1, 126.0, 123.1, 121.9,
116.7, 21.4; HRMS (ESI+TOF) calcd. for: C16H14aN3S2 293.0847 [M+H]", found 293.0847.

\§ J

2-(4-butyl-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4b)

(2-Hydrazineylbenzo[d]thiazole, 100 mg, 0.574 mmol); TLC
N=N - — RV .
N / (Hexane/EtOAc, 6:4); Rf=0.4; Yield 121 mg, 77%; pale yellow
[N o
Q_I \)\""’“‘y‘ solid: m.p 198-205 °C; *H NMR (400 MHz, CDCls) 5 8.30 (s,
1H), 7.98 — 7.96 (m, 1H), 7.91 — 7.89 (m, 1H), 7.56 — 7.52 (m,
1H), 7.48 — 7.43 (m, 1H), 2.84 (t, J = 7.5 Hz, 2H), 1.78 — 1.71 (m, 2H), 1.45 (dd, J = 15.0, 7.4 Hz,
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2H), 0.97 (t, J = 7.4 Hz, 3H); 13C NMR (101 MHz, CDCls) & 150.1, 149.8, 133.0, 126.9, 125.9,
123.0, 121.8, 118.6, 31.1, 30.9, 25.2, 22.2, 13.8; HRMS (ESI+TOF) calcd. for: Ci3H1sN3sS;
259.1018 [M+H]", found 259.1018.

2-(4-(4-fluorophenyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4c)

(2-Hydrazineylbenzo[d]thiazole, 100 mg, 0.574 mmol); TLC

N\>/N'N=/N (Hexane/EtOAc, 6:4); Rf = 0.4; Yield 119 mg, 68%; light
@‘S \)\©\F brown solid; m.p 192-197 °C; *H NMR (400 MHz, CDCl3) §
8.67 (s, 1H), 7.93 (ddd, J = 8.1, 1.2, 0.6 Hz, 1H), 7.90 — 7.80
(m, 3H), 7.49 (ddd, J = 8.2, 7.3, 1.3 Hz, 1H), 7.40 (ddd, J = 8.4, 7.4, 1.2 Hz, 1H), 7.11 (t, J = 8.7
Hz, 2H); %F NMR (377 MHz, CDCls) § -111.99; *3C NMR (101 MHz, CDCls) § 164.41, 161.93,
156.28, 150.10, 147.95, 133.17, 127.98, 127.90, 127.16, 126.23, 125.58, 125.55, 123.26, 121.94,
116.91, 116.26, 116.05, 77.35, 77.04, 76.72; HRMS (ESI+TOF) calcd. for: C1sH11N3S2F 297.0617
[M+H]", found 297.0617.

2-(1-Phenyl-1H-1,2,3-triazol-4-yl)pyridine (4d)

(Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol); TLC
N=N

@/N\/\@ (Hexane/EtOAc, 6:4); Rt = 0.4; Yield 103 mg, 66 %; brown solid;
N F m.p 179-184 °C; *H NMR (400 MHz, CDCls) & 8.65 (s, 1H), 8.62 (d,
J=4.3Hz, 1H), 8.27 (d, J = 7.9 Hz, 1H), 7.82 (dd, J = 8.6, 1.2 Hz,
3H), 7.58 — 7.53 (m, 2H), 7.48 — 7.44 (m, 1H), 7.31 — 7.27 (m, 1H); *C NMR (101 MHz, CDCl5)

0 149.8, 149.3, 148.7, 137.2, 136.9, 129.8, 128.9, 123.1, 120.5, 120.4, 120.1; HRMS (ESI+TOF)
calcd. for: C13H11N4 223.0984 [M+H]*, found 223.0989.

1-Phenyl-4-(thiophen-2-yl)-1H-1,2,3-triazole® (4¢)

N (Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol); TLC
ﬁ\/\@ (Hexane/EtOAc, 6:4); Rt = 0.4; Yield 121 mg, 77%; pale yellow

®/ S ) solid; m.p 132-138 °C; *H NMR (400 MHz, CDCls3) § 8.03 (s, 1H),
7.72 —7.68 (m, 2H), 7.49 — 7.44 (m, 2H), 7.41 — 7.36 (m, 2H), 7.27

(dd, J = 5.1, 1.1 Hz, 1H), 7.04 (dd, J = 5.1, 3.6 Hz, 1H> *C NMR (101 MHz, CDCI3) & 143.4,

S16



136.8, 132.3, 129.8, 128.9, 127.7, 125.4, 124.6, 120.5, 117.1; HRMS (ESI+TOF) calcd. for:
C12H10N3S 228.0595 [M+H]", found 228.0601.

1-(4-Fluorophenyl)-4-(thiophen-2-yl)-1H-1,2,3-triazole (4f)

(4-Fluorophenyl)hydrazine hydrogen chloride 100 mg, 0.617

N}Vi‘l y mmol); TLC (Hexane/EtOAc, 6:4); Rf = 0.4; Yield 124 mg 82%;
F/O/ S / pale yellow solid; m.p 137-142 °C; 'H NMR (400 MHz, CDCls)
3 7.99 (s, 1H), 7.68 (dd, J = 9.0, 4.6 Hz, 2H), 7.40 (dd, J = 3.6,
1.0 Hz, 1H), 7.27 (dd, J = 5.1, 1.1 Hz, 1H), 7.16 (dd, J = 8.9, 8.1 Hz, 2H), 7.04 (dd, J = 5.1, 3.6
Hz, 1H). *%F NMR (377 MHz, CDCls) § -111.85. *C NMR (101 MHz, CDCls) § 163.7, 161.2,
143.6, 133.1, 132.2, 127.7, 125.5, 124.6, 122.5, 122.5, 117.2, 116.9, 116.6; HRMS (ESI+TOF)
calcd. for: C1oHgN3SF 246.0501 [M+H]", found 246.0508.

General Procedure for one pot conversion of aryl hydrazine hydrochloride to 1,2,3-

triazoles (5a-5c), (Scheme 3).

To an oven-dried 100 ml round bottom flask charged with a magnetic stir bar was added
aryl hydrazine hydrochloride 1 (100 mg, 0.574-0.694 mmol, 1 equiv.) followed by tert. Butyl
nitrite (1 equiv.) in PEG-400:H20 (5 mL, 2:1) was stirred at 0 °C for 30 minutes. The progress of
the reaction was observed using TLC to monitor the conversion of aryl hydrazine hydrochloride
to phenyl azide (in situ) 2. Then alkyne (1.0 equiv.) followed by CuSO4. 5H20 (0.1 equiv.) and
Sod. Ascorbate (0.05 equiv.) were added to the reaction mixture. The reaction mixture was warmed
to room temperature and the stirring was continued for 8-12 h overnight after the reaction was
complete as monitored by TLC. The reaction mixture was diluted with H>O, and the precipitate

formed was filtered and dried in vacuo to afford the corresponding triazoles (5a-5c).

N-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)aniline’ (5a)

NN o (Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol);
@A\)\,N ~© TLC (Hexane/EtOAG, 6:4); Ry = 0.4 Yield 145 mg, 83 %; yellow
solid: m.p 137-143 °C; H NMR (400 MHz, CDCls) & 8.02 (s,

1H), 7.90 — 7.82 (m, 2H), 7.76 — 7.69 (m, 2H), 7.53 (dt, J = 8.3, 7.2 Hz, 4H), 7.49 — 7.38 (m,
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2H);C NMR (101 MHz, CDCls) & 141.6, 136.8, 129.8, 129.7, 129.6, 128.9, 127.6, 123.7, 120.5,
119.7, 77.3, 77.0, 76.7, 40.7; HRMS (ESI+TOF) calcd. for: C1sH1sN4 251.1240 [M+H] *, found
251.1240.

4-((4-(Tert-butyl)phenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (5b)

(Phenylhydrazine hydrogen chloride, 100 mg, 0.694
N=N

®/N'\)\/o mmol); TLC (Hexane/EtOAc, 6:4); Rt = 0.4; Yield 160

mg, 75%; brown solid; m.p 178-184 °C; *H NMR (400
MHz, CDCls) & 8.08 (s, 1H), 7.75 (dd, J = 8.4, 1.1 Hz,
2H), 7.57 — 7.52 (m, 2H), 7.46 (ddd, J = 7.4, 3.8, 1.2 Hz, 1H), 7.34 (d, J = 8.9 Hz, 2H), 6.98 (d, J
= 8.9 Hz, 2H), 5.31 (s, 2H), 1.32 (s, 9H). **C NMR (101 MHz, CDCls3) § 155.9, 144.1, 136.99,
129.8, 128.9, 126.4, 120.6, 114.2, 62.0, 34.1, 31.5. HRMS (ESI+TOF) calcd. for: C19H22N30
308.1763 [M+H]", found 308.1769.

1-Phenyl-4-((phenylthio)methyl)-1H-1,2,3-triazole? (5¢)

N-@ (Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol);
@,N,\)\/S@ TLC (Hexane/EtOAc, 6:4): Ry = 0.4; Yield 146 mg, 78%:

yellow solid; m.p 165-170 °C; *H NMR (400 MHz, CDCls) &
7.61 (s, 1H), 7.53 — 7.48 (m, 2H), 7.37 — 7.32 (m, 2H), 7.28 — 7.21 (m, 3H), 7.15 - 7.11 (m, 2H),
7.05 (ddd, J = 7.3, 3.9, 1.3 Hz, 1H), 4.16 (d, J = 0.6 Hz, 2H); 3C NMR (101 MHz, DMSO) §
136.0, 134.3, 129.2, 128.7, 127.9, 125.7, 119.2, 27.2; HRMS (ESI+TOF) calcd. for: C1sH1aN3S
268.0908 [M+H]*, found 268.0918.
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General procedure for late-stage functionalization of natural products (6a-6e), (Scheme 4).

To an oven-dried 100 ml round bottom flask charged with a magnetic stir bar was added
aryl hydrazine hydrochloride 1 (100 mg, 0.574-0.694 mmol, 1 equiv.) followed by tert. Butyl
nitrite (1 equiv.) in PEG-400:H20 (5 mL, 2:1) was stirred at 0 °C for 30 minutes. The progress of
the reaction was observed using TLC to monitor the conversion of aryl hydrazine hydrochloride
to phenyl azide (in situ) 2. Then alkyne (1.0 equiv.) followed by CuSO4. 5H>0 (0.1 equiv.) and
Sod. Ascorbate (0.05 equiv.) were added to the reaction mixture. The reaction mixture was warmed
to room temperature and the stirring was continued for 8-12 h overnight after the reaction was
complete as monitored by TLC. The reaction mixture was diluted with H,O, and the precipitate

formed was filtered and dried in vacuo to afford the corresponding triazoles (6a-6e).

4-((1-Phenyl-1H-1,2,3-triazol-4-yl)methoxy)-2H-chromen-2-one® (6a)

(" N\ (Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol);
O/NT;)N\/O / o TLC (Hexane/EtOAcC, 6:4); Rr=0.4; Yield 154 mg, 69%; pale

o yellow solid; m.p 164-170 °C;*H NMR (400 MHz, CDCls3) &
8.21 (s, 1H), 7.85 — 7.77 (m, 3H), 7.60 — 7.48 (m, 4H), 7.33
‘ < (dd, J=8.4,0.7 Hz, 1H), 7.26 (dd, J = 8.0, 0.9 Hz, 1H), 5.93
(s, 1H), 5.44 (s, 2H); *C NMR (101 MHz, CDCls) § 164.9, 162.6, 153.3, 142.1, 136.7, 132.6,
129.9,129.2,123.9,123.1, 121.7, 120.7, 116.7, 115.4, 91.2, 62.6, 30.9; HRMS (ESI+TOF) calcd.
for: C18H14N303 320.1035 [M+H]", found 320.1038.

4-((4-Allyl-2-methoxyphenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (6b)

N (Phenylhydrazine hydrogen chloride, 100 mg, 0.694
O/N \/\/O\D\/§ mmol); TLC (Hexane/EtOAc, 6:4); Ry = 0.4; Yield 188
~0 mg, 80%; yellow solid; *H NMR (400 MHz, CDCls) &

8.01 (s, 1H), 7.68 — 7.62 (m, 2H), 7.50 — 7.34 (m, 3H),
6.93 (d, J = 8.0 Hz, 1H), 6.65 (dt, J = 8.0, 1.9 Hz, 2H), 5.88 (ddt, J = 16.8, 10.1, 6.7 Hz, 1H), 5.34
—5.23(m, 2H), 5.17 — 4.85 (m, 2H), 3.80 (s, 3H), 3.26 (d, J = 6.7 Hz, 2H); 3C NMR (101 MHz,

CDCl3) 6 149.4, 145.8, 145.2,137.5, 137.0, 133.9, 129.8, 129.7, 128.8, 121.1, 120.6, 120.6, 120.5,

S19



115.7, 114.3, 112.2, 63.3, 55.8, 39.8; HRMS (ESI+TOF) calcd. for: CioHaoN3O, 322.1556
[M+H]*, found 322.1557.

4-((2-1sopropyl-5-methylphenoxy)methyl)-1-phenyl-1H-1,2,3-triazole!° (6¢)

~ ~  (Phenylhydrazine hydrogen chloride, 100 mg, 0.694 mmol);
N=N TLC (Hexane/EtOAc, 6:4); Rt = 0.5; Yield 171 mg, 80%;
@NJ\/ white solid; m.p 124-130 °C; *H NMR (400 MHz, CDCls) &
8.02 (s, 1H), 7.76 — 7.72 (m, 2H), 7.52 (m, 2H), 7.46 — 7.41
(m, 1H), 7.12 (d, J = 7.7 Hz, 1H), 6.83 (s, 1H), 6.79 (d, J = 7.7
Hz, 1H), 5.30 (s, 2H), 3.32 (dt, J = 13.8, 6.9 Hz, 1H), 2.33 (s, 3H), 1.22 (s, 3H), 1.20 (s, 3H); 13C
NMR (101 MHz, CDCls) 6 155.2, 145.6, 137.0, 136.5, 134.2, 129.8, 128.8, 126.1, 121.9, 120.6,
120.5,112.8, 62.4, 26.63, 22.8, 21.4; HRMS (ESI+TOF) calcd. for: C19H22N30 308.1763 [M+H]",
found 308.1771.

. J

9-Methoxy-6-methylene-2-(((1-phenyl-1H-1,2,3-triazol-4-yl)methoxy)methyl)-
2,3,4,4a,6,10b-hexahydropyrano[3,2-c]isochromene-3,4,8,10-tetrayl tetraacetate (6d)

~N
J

(Phenylhydrazine hydrogen chloride, 100 mg,
0.694 mmol); TLC (Hexane/EtOAc, 6:4); Rf =
0.4; Yield 350 mg, 77%; white solid; m.p 238-
242 °C; *H NMR (400 MHz, CDCl3) § 8.14 (s,
1H), 7.67 (d, J = 7.4 Hz, 3H), 7.42 (dt, J = 31.0,
7.3 Hz, 3H), 5.40 (t, J = 9.5 Hz, 1H), 5.28 (s,
2H), 5.07 — 4.99 (m, 1H), 4.74 (d, J = 10.5 Hz, 1H), 4.30 — 4.19 (m, 2H), 4.71 — 3.83 (m, 6H), 4.07
(dd, J = 12.6, 3.9 Hz, 1H), 3.85 (s, 3H), 3.77 (dd, J = 10.0, 1.4 Hz, 1H), 2.24 (s, 3H), 2.02 (d, J =
3.9 Hz, 6H), 1.99 (s, 3H); 3C NMR (101 MHz, DMSO) § 165.7, 165.3, 164.9, 163.4, 157.6, 147.2,
142.7, 136.4, 125.1, 124.2, 120.1, 115.9, 113.6, 108.9, 71.8, 67.8, 67.3, 63.5, 57.9, 57.2, 56.6,
16.04, 16.01, 15.8, 15.7; HRMS (ESI+TOF) calcd. for: C31H32N3013 654.1935 [M+H]", found
654.1947.
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(2)-4-(((3,7-dimethylocta-2,6-dien-1-yl)oxy)methyl)-1-phenyl-1H-1,2,3-triazole (6e)

(Phenylhydrazine hydrogen chloride, 100 mg,
Q,N-ljj\/o M 0.694 mmol); TLC (Hexane/EtOAC, 6:4): Ry = 0.4:

Yield 121 mg, 56%; pale yellow solid;*"H NMR
(400 MHz, CDCls) & 7.93 (s, 4H), 7.68 — 7.65 (m,
8H), 7.48 — 7.44 (m, 8H), 7.38 (dt, J = 4.1, 1.6 Hz, 4H), 5.38 — 5.28 (m, 5H), 5.06 — 4.98 (m, 5H),
4.65 (s, 9H), 4.08 (d, J = 6.8 Hz, 9H), 2.06 — 1.97 (m, 16H), 1.62 (s, 11H), 1.61 (d, J = 1.0 Hz,
14H), 1.53 (s, 14H); C NMR (101 MHz, CDCls) § 141.1, 137.0, 131.7, 129.7, 128.7, 123.9,

120.5, 120.2, 67.1, 63.3, 39.6, 26.3, 25.7, 17.7, 16.5; HRMS (ESI+TOF) calcd. for: C19H26N30
312.2076 [M+H]", found 312.2077.

General Procedure for gram scale reaction.

To an oven-dried 100 ml round bottom flask charged with a magnetic stir bar was added aryl
hydrazine hydrochloride 1 (100 mg, 0.574-0.694 mmol, 1 equiv.) followed by tert. Butyl nitrite (1
equiv.) in PEG-400:H0 (5 mL, 2:1) was stirred at 0 °C for 30 minutes. The progress of the reaction
was observed using TLC to monitor the conversion of aryl hydrazine hydrochloride to phenyl azide
(in situ) 2. Then alkyne (1.0 equiv.) followed by CuSOs. 5H20 (0.1 equiv.) and Sod. Ascorbate
(0.05 equiv.) were added to the reaction mixture. The reaction mixture was warmed to room
temperature and the stirring was continued for 8-12 h overnight after the reaction was complete as
monitored by TLC. The reaction mixture was diluted with H2O, and the precipitate formed was

filtered and dried in vacuo to afford the corresponding triazoles.
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Calculation of Green Metrics and Formulas Used

1. Yield (%)
The efficiency of a reaction in converting starting materials into the desired product.

. Mass of product obtained
Formula: Yield (%) = - x100 Eq. 1
Theoretical mass of product

2. E-factor
The mass of waste generated per mass of product.

Total waste generated

Formula: E-factor=————4—— . Eq. 2
Mass of product

3. PMI (Process Mass Intensity)
The total mass of all materials used per mass of product.

Total mass input (including solvents,water,reagents)
Formula: PM|Iz— ¥5m V70 Z—m————————————————— . Eq.3
Mass of product

4. WWI (Water Waste Intensity)
The mass of water used per mass of product.

Total water used

Formula WWI=—F7F@M@@8 Eq. 4
Mass of product d
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Calculation of the Green Chemistry Metrics for the gram-scale synthesis of 1,4-diphenyl-1H-1,2,3-
triazole (3a)

Reaction Stoichiometry

Entry Reagent Formula MW Mass (g) mmol Equiv.
/mol

1 Phenylhydrazine  CsHsNHNH; 144.60 5.0 34.5781 1.0
hydrochloride ‘HCI

2 tert-Butyl nitrite C4HsNO, 103.12 3.56 34.5781 1.0

3 Phenylacetylene CsHe 102.13 3.53 34.5781 1.0

4 Sodium CsH7NaOs 198.11 0.68 3.4578 0.1
ascorbate

5 Copper sulfate CuSQO; - 249.69 0.43 1.728 0.05
pentahydrate 5H,0

Solvents & Processing Conditions

Solvent Total Volume Type Amount Considered (g)

PEG-400* 50 Recyclable 5 10% loss considered per
cycle 11-17
Water 60 Recyclable 6 10% loss considered per
cycle

* PEG-400 was considered a recyclable solvent based on literature reports.ll'17

Product & Yield

Product Formula MW Isolated Yield (g) Yield (%)

1,4-Diphenyl-1H-1,2,3- C1sH11N3 221.26 7.5 98
triazole (3a)

Green Chemistry Metrics

Metric Calculation Value |
E-factor (Eqg. 2) 10.7*+7.50 1.42
PMI (Eq. 3) (5.0 + 3.56 + 3.53 + 0.68 + 0.43 + 16.42
50 + 60) +7.50 g
Water Intensity (Eq. 4) 50+7.5¢ 6.6

*Amount of waste = (Amount of reagents - Amount of final product) + Solvent loss =
{(5.0+3.56+3.53+0.68+0.43) — 7.5}g + 5=10.7 g
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Calculation of Green Metrics of Literature Reports

Literature 1: Kaboudin et al.'8

Reaction Stoichiometry

Entr Reagent Formula MW (g/mol) Mass mmol Equiv.

1 Phenylboronic CsH7BO2 121.93 0.122 1.0 1.0
acid

2 Sodium azide NaN3 65.01 0.195 3.0 1.0

3 Phenylacetylene CsHe 102.13 0.102 1.0 1.0

4 Cu,-p-CD - 1198.6 0.065 0.05 0.1
complex

5 Sodium sulfate Na;SO4 142.03 10 - -

6 NaOH NaOH 40.0 1.0 1.0 1.0

7 B-Cyclodextrin - 1134.98 1.1 1.0 1.0

8 CuS0.-5H,0 - 249.69 25 3.0 3.0

Solvents & Processing Conditions

Solvent Total Volume Type Amount Considered (g) \[o] ¢
Used (mL)

DCM 50 Recyclable 5 10% loss
considered
Hexane 10 Recyclable 1 10% loss
considered
Ethanol 400 Recyclable 40 10% loss
considered
Water 124 Recyclable 12.4 10% loss
considered

Product & Yield

Product Formula MW Isolated Yield (g) Yield (%)
1,4-Diphenyl-1H-1,2,3- CusHuNs  221.26 0.21 94
triazole

Green Chemistry Metrics

Metric Calculation Value

E-factor (Eq. 2) 61.87*+0.210 294.62

PMI (Eg. 3) (0.122+0.195+0.102+0.065+40+10+10+47.5+5+50+ 3026.11
400+72.5) +0.210 g

Water Intensity (49+3+72.5) +0.210 592.85

(Eq. 4)

*Amount of waste = (Amount of reagents - Amount of final product) + Solvent loss =
{(0.122+0.195+0.102+0.065+10+1+1.1+2.5) - 0.21}g + (5 + 1 + 40) =60.87 g

S24



Literature-2 Fokin et al®®

Reaction Stoichiometry

Entry Reagent Formula MW Mass (g) mmol Equiv.
(g/mol)

1 lodobenzene CeHsl 204.01 0.102 1.0 1.0

2 1-Chloro-4-prop-  CgH-CIO 166.60 0.084 3.0 1.0
2-ynyloxy-
benzene

3 L-Proline CsHoNO2 115.13 0.012 0.1 0.2

4 Sodium Na,COs 105.98 0.012 0.1 0.2
Carbonate

5 Sodium Azide NaNs 65.01 0.039 0.6 1.2

6 Sodium CsH7NaOs 198.11 0.020 0.05 0.1
Ascorbate

7 Copper Sulfate CUSO..5H 249.69 0.013 0.025 0.05
pentahydrate 20

8 Ammonium NH,OH 35.04 4.0 -
Hydroxide

9 Sodium Chloride NaCl 58.43 5.0 -

Solvents & Processing Conditions

Solvent Total Volume Type Amount Considered (g)
Used (mL

DMSO Recyclable 10% loss
considered
Ethyacetate 60 Recyclable 6 10% loss
considered
Water 100.1 Recyclable 10.01 10% loss
considered

Product & Yield

Product

Formula MW

Isolated Yield (g)

Yield (%)

4-((4-methoxyphenoxy)methyl)-  CisHisN3O,  281.31 0.211 83
1-phenyl-1H-1,2,3-triazole
Green Chemistry Metrics
Metric Calculation Value
E-factor (Eq. 2) 20.071*+ 0.211 95.12

PMI (Eg. 3)

(0.282+0.10+60+40+30+30+5+4+1+1.1)+ 0.211g 807.48

Water Intensity (Eq. 4)

(60 +0.1+40)+ 0.211 ¢ 474.40

*Amount of waste = (Amount of reagents - Amount of final product) + Solvent loss =
{(0.102+0.084+0.012+0.012+0.39+0.020+0.013+4+5-0.21 }g + (5 + 6) = 20.071 g




Literature-3 Ranu et. al®®

Reaction Stoichiometry

Entry Reagent Formula MW Mass (g9 mmol Equiv.
(g/mol)

1 Phenylboronic Acid  CsH/BO; 121.93 0.122 1.0 1.0

2 Potassium K2COs 138.20 0.138 1.0 -
Carbonate

3 Sodium Azide NaNs 65.01 0.195 3.0 -

4 Cu/Al,O3 CuAl,O, 181.51 0.400 0.01 0.1

5 Phenylacetylene CsHs 102.13 0.102 1.0 1.0

6 Copper Sulfate CUSO04.5 249.69 1.0 4.0 -
pentahydrate H.O

7 Sodium Chloride NaCl 58.43 5.0

8 Alumina Al,O; 101.96 15.0 -

Solvents & Processing Conditions

Solvent Total Volume Type Amount
Used (mL Considered
Ethanol 10 Recycl 1.0 10% loss
able considered
Hexane 20 Recycl 2.0 10% loss
able considered
Ethyacetate 20 Recycl 2.0 10% loss
able considered
Water 68 Recycl 6.8 10% loss
able considered

Product & Yield

Product Formula MW Isolated Yield (g) Yield (%)
1,4-Diphenyl-1H-1,2,3- CuHuN;  221.26 0.203 91
triazole

Green Chemistry Metrics

Metric Calculation Value
E-factor (Eq. 2) 26.754*+ 0.203 131.79
PMI (Eq. 3) (26.754+38+30+20+10+10+30)+ 0.203 ¢ 811.59
Water Intensity (Eq. 4) (38+30) + 0.203 ¢ 334.97

*Amount of waste = (Amount of reagents - Amount of final product) + Solvent loss =
{(0.122+0.138+0.195+0.400+0.102+1+5+15)- 0.203 }g + (1+2+2) = 26.754 g
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Literature-4- Portilla et al.?

Reaction Stoichiometry

Entry Reagent Formula MW Mass (9) mmol Equiv.
(g/mol)
1 Benzyl Bromide  C;H/Br 171.03 2.97 1.0 -
2 1-nitro-4-(prop-  CgH/NO3 4.429 3.0 -
2-yn-1- 177.15
yloxy)benzene
3 Sodium Azide NaN3 65.01 1.625 1.0 -
4 Cul Ligand CaoH31CUINSP  657.00 3.20 0.05 0.1
5 Cul(PPhs)s C72HeoCuslsPs  1810.88 0.129 - 1.0
6 Cesium Cs2COs 325.81 2.20 -
Carbonate
7 Silica Gel In large amount

Solvents & Processing Conditions

Total Volume Amount

Considered
DCM 120 Recyclable 12 10% loss
considered
Ethyl Acetate 20 Recyclable 2 10% loss
considered
Methanol 20 Recyclable 2 10% loss
considered
Water 132 Recyclable 13.2 10% loss
considered

Product & Yield

Product MW Isolated Yield (g) Yield (%)
1,4-diphenyl-1H-1,2,3- CiHuNs  221.26 6.98 91
triazole

Green Chemistry Metrics

Metric Calculation Value
E-factor (Eq. 2) 23.56*+ 6.98 3.37

PMI (Eq. 3) (23.56+20+30+30+100+5+5+5)+6.98 g 31.31
Water Intensity (Eq. 4) (30+102) +6.98 18.91

*Amount of waste = (Amount of reagents - Amount of final product) + Solvent loss =
{(2.97+4.42+1.62+3.20+0.13+2.20)- 6.98 }g + (12+2+2) = 23.56 g
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Spectral copies of compounds

'H-NMR of 1,4-Diphenyl-1H-1,2,3-triazole (3a)
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DEPT of 1,4-Diphenyl-1H-1,2,3-triazole (3a)

TEARNRRLS
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220 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 S50 40 30 20 10 0
HRMS of 1,4-Diphenyl-1H-1,2,3-triazole (3a)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
7 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-14 H:0-100 N:0-3
MZ-PEG QMI DIVISION, CSIR-IIIM JAMMU 29-Jun-2022
Xevo G2-XS QTOF YFC2015 12:15:56
290622_02 17 (0.363) Cm (17:18) 1: TOF MS ES+
6.32e+006
10
%o
223.1035
141.9583 3011373 .
1259590419583 [ 253.0649 | 393.2925 464.1887 5051176 5792387 10,1742 6714476
(S Rmaaa e n s s s s s e A LR AR LAY LAY AR SALSH CARAY REARN RARRA AARSS CALAE LARSNALLE LRSS SARRY RERSY SARRLRRRAY m/z
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =15
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
222.1036 222.1031 0.5 2.3 10.5 41.9 n/a n/a Cl4 H12 N3
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'H-NMR of 1-Phenyl-4-(p-tolyl)-1H-1,2,3-triazole (3b)
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DEPT of 1-Phenyl-4-(p-tolyl)-1H-1,2,3-triazole (3b)
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HRMS of 1-Phenyl-4-(p-tolyl)-1H-1,2,3-triazole (3b)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-15 H:0-100 N:0-3 Si:0-1

MZ-55 QMI DIVISION, CSIR-IIIM JAMMU 08-Jun-2022
Xevo G2-XS QTOF YFC2015 12:35:17
080622_10 11 (0.242) 1: TOF MS ES+
2.34e+007
1003 @
%
237.1192
165.0675 1220 A 663.4542
125.9841 \193.1086J 238 301.1390 3922285 493.2104 533.1507 610.1843 \685.4364
(O e L L o Mns s Ry s R RS LR LA RN RS RARAS LA RERAS RARAE RLEAN LALLE RARSY LALAE LARSY SALLE RAR m/z
00 150 200 250 300 350 400 450 500 550 600 650
Minimum: =L.D
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mbDa PPM DBE i-FIT Norm Conf (%) Formula
236.1196 236.1188 0.8 3.4 10.5 1225.8 n/a n/a C15 H14 N3
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'H-NMR of 4-(4-Ethylphenyl)-1-phenyl-1H-1,2,3-triazole (3c)
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DEPT of 4-(4-Ethylphenyl)-1-phenyl-1H-1,2,3-triazole (3c)
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HRMS of 4-(4-Ethylphenyl)-1-phenyl-1H-1,2,3-triazole (3c)

Elemental Composition Report Page 1

Single Mass Analysis

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

Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
7 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-16 H:0-100 N:0-3
MZ-C3 QMI DIVISION, CSIR-IIIM JAMMU 27-Jun-2022
Xevo G2-XS QTOF YFC2015 14:54:56
270622_03 16 (0.327) Cm (16) 1: TOF MS ES+
2.89e+006
100+ 250.1345
]
%
146.0947
1119605 [ 154.0035 251.1344
g [‘L‘ TSN L3°1 i 383.2007 OISR i i8tset06ae  esaztta 7582448
,, .‘,.m  —— B T o
00 2 0 300 350 400 450 500 550 600 650 700 750

Minimum: =1.5

Maximum: 2.0 50.0 50.0

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

250.1345 250.1344 0.1 0.4 10,5 27.1 n/a n/a C16 H16 N3
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'H-NMR of 4-(4-Butylphenyl)-1-phenyl-4,5-dihydro-1H-1,2,3-triazole (3d)
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DEPT of 4-(4-Butylphenyl)-1-phenyl-4,5-dihydro-1H-1,2,3-triazole (3d)
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HRMS of 4-(4-Butylphenyl)-1-phenyl-4,5-dihydro-1H-1,2,3-triazole (3d)
Elemzntal Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
7 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-18 H:0-100 N:0-3
MZz-71 QMI DIVISION, CSIR-IIIM JAMMU 12-Jul-2022
3 Xevo G2-XS QTOF YFC2015 12:26:41
120722_04 16 (0.327) 1: TOF MS ES#+
2.05e+007
1001
%
279.1661
A
104.0302  146.0557  184.9807 y53 0603 2801693 550 )3gs 3932959 16, 4445 577.3058 6172457  £84.2088
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e MUz
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: ; =-1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
278.1652 278.1657 -0.5 -1.8 10.5 1059.8 n/a n/a C18 H20 N3
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'H-NMR of 4-(4-Methoxyphenyl)-1-phenyl-1H-1,2,3-triazole (3¢)
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DEPT of 4-(4-Methoxyphenyl)-1-phenyl-1H-1,2,3-triazole (3e)
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HRMS of 4-(4-Methoxyphenyl)-1-phenyl-1H-1,2,3-triazole (3e)

Elemental Composition Report Page 1

Single Mass Analysis

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

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

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

C:0-15 H:0-100 N:0-3 O:0-1

MZ-65 QMI DIVISION, ESIR-IIIM JAMMU 01-Jul-2022
Xevo G2-XS QTOF YFC2015 15;11:22
010722_02 9 (0.208) 1: TOF MS ES+

2.96e+007

100 @213

253.1145
180.0792 274.0934
124.5444 146.9566 393.2962 436.0893 525.2007 ;65.1410 644.4052 685.43751/2
R B o R EAE S o L S & LD L L L L LA LS LA LARAS LR LAREE RARSY LARREEARSS LALAN REARS SAN
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =LV
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mbDa PPM DBE i-FIT Norm Conf (%) Formula
252.1135 252.1137 -0.2 -0.8 10.5 1157.4 n/a n/a Cl5 H14 N3 ©
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'H- NMR of 4-(3-Chlorophenyl)-1-phenyl-1H-1,2,3-triazole (3f)
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13C-NMR of 4-(3-Chlorophenyl)-1-phenyl-1H-1,2,3-triazole (3f)
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DEPT of 4-(3-Chlorophenyl)-1-phenyl-1H-1,2,3-triazole (3f)

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

HRMS of 4-(3-Chlorophenyl)-1-phenyl-1H-1,2,3-triazole (3f)

40 30 20 10 0

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
11 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-14 H:0-100 N:0-3 CI:0-1
MZ-3Cl QMI DIVISION, CSIR-IIIM JAMMU 22-Apr-2024
Xevo G2-XS QTOF YFC2015 13:17:43
220424_02 7 (0.155) 1: TOF MS ES+
3.94e+007
100 256.0641
%
165.0664 193.0848
0 125.9835 N 3320908 393.2926 441.2929 9072873 5333047 3502889 ooy 5048 672'52;?2
R o R o B R L B AR o e e A
100 150 200 250 300 350 400 450 500 550 800 650
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
256.0641  256.0642 -0.1 -0.4 10.5 1265.4 n/a n/a cl4 HI1 N3 cl
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'H-NMR of 4-(4-Bromophenyl)-1-phenyl-1H-1,2,3-triazole (3g)
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13C-NMR of 4-(4-Bromophenyl)-1-phenyl-1H-1,2,3-triazole (3g)
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DEPT of 4-(4-Bromophenyl)-1-phenyl-1H-1,2,3-triazole (3g)
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HRMS of 4-(4-Bromophenyl)-1-phenyl-1H-1,2,3-triazole (3g)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-14 H:0-100 N:0-3 Br:0-1

MZ-4Br QMI DIVISION, CSIR-IIIM JAMMU 23-Apr-2024
Xevo G2-XS QTOF YFC2015 13:13:04
230424_254 (0.104) 1: TOF MS ES+

5.50+005

Yo

125.9852
167.0115 253.0819  |303.0137
113.9630“‘ 467.4080  600.5215 656.5832
439.3792 B 628.5532 712.6510 827.7111
SRRl OO At O it P .~ AL

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 85
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
300.0125 300.0136 -1.1 -3.7 10.5 1187.6 n/a n/a Cl4 H11 N3 Br
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'H- NMR of 4-(3-Fluorophenyl)-1-phenyl-1H-1,2,3-triazole (3h)
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13C- NMR of 4-(3-Fluorophenyl)-1-phenyl-1H-1,2,3-triazole (3h)
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DEPT of 4-(3-Fluorophenyl)-1-phenyl-1H-1,2,3-triazole (3h)
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PBF-NMR of 4-(3-Fluorophenyl)-1-phenyl-1H-1,2,3-triazole (3h)
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HRMS of 4-(3-Fluorophenyl)-1-phenyl-1H-1,2,3-triazole (3h)

- Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

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

MZ-67 QMI DIVISION, CSIR-IIM JAMMU 06-Jul-2022
Xevo G2-XS QTOF YFC2015 13:11:09
060722_07 8 (0.172) 1: TOF MS ES+

2.29e+007
10 240.0943

104.0304  146:0559 .5 4a,n| 253.0605301.1391 437.2346

4T 393.2961 481.2615 411915 6433401 6854373 707.1176
O B e A e e e A S A LR LA RN A ALY LARAS R R AR na 11174
100 = 150 = 200 = 250 300 350 400 450 500 550 600 650 700
Minimum: =155
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
240.0943  240.0937 0.6 2.5  10.5 1170.1 n/a  n/a Cl4 HI1 N3 F
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'H-NMR of 4-(3,5-Difluorophenyl)-1-phenyl-1H-1,2,3-triazole (3i)
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13C-NMR of 4-(3,5-Difluorophenyl)-1-phenyl-1H-1,2,3-triazole (3i)
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DEPT of 4-(3,5-Difluorophenyl)-1-phenyl-1H-1,2,3-triazole (3i)
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HRMS of 4-(3,5-Difluorophenyl)-1-phenyl-1H-1,2,3-triazole (3i)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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:0-3 F:0-2

MZ-68 QMI DIVISION, CSIR-IIIM JAMMU 06-Jul-2022
Xevo G2-XS QTOF YFC2015 13:13:51

060722_08 17 (0.364) Cm (17) 1: TOF MS ES+
2.61e+006

4 258.0839

%
259.0869
14185 182.0834 253.0863 3011953 3932026 4641714  579.2603
A Y Ei54-2621\1 .| _409.2007 ;7™ : 610.1791 684.1887_705.1159
A ns o nnsoans anas RARS AARE LAASS LARAY RALSN AARAS LALS T T T T T T T T T T T T T M2
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =155
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
258.0839 258.0843 -0.4 -1.5 10.5 42.7 n/a n/a Cl4 H10 N3 F2
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'H-NMR of 4-(3,5-Bis(trifluoromethyl)phenyl)-1-phenyl-1H-1,2,3-triazole (3j)
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13C-NMR of 4-(3,5-Bis(trifluoromethyl)phenyl)-1-phenyl-1H-1,2,3-triazole (3j)
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DEPT of 4-(3,5-Bis(trifluoromethyl)phenyl)-1-phenyl-1H-1,2,3-triazole (3j)
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HRMS of 4-(3,5-Bis(trifluoromethyl)phenyl)-1-phenyl-1H-1,2,3-triazole (3j)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-16 H:0-100 N:0-3 F:0-6

MZ-69 QMI DIVISION, CSIR-1IIM JAMMU 06-Jul-2022
Xevo G2-XS QTOF YFC2015 13:08:27
060722_06 12 (0.259) 1: TOF MS ES+
1.926+007
; D
%
359.0791
124,5435146.0558 253.0603 3011389) 303 5959 442.1284  579.2035510 1851 6714507 763.6085 8531755 :
A0l e3808s, | 8534755,

R R A RS L As B ) L) LA RS LE Ry AL LR s LA ad e ey L L RS L R AR AN LA o

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

Minimum: =15

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i=FIT Norm Conf (%) Formula
358.0773 358.0779 -0.6 ) BT 10.5 9332 n/a n/a C16 H10 N3 F6
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'H-NMR of 1-(4-Methoxyphenyl)-4-phenyl-1H-1,2,3-triazole (3k)
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DEPT of 1-(4-Methoxyphenyl)-4-phenyl-1H-1,2,3-triazole (3k)
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HRMS of 1-(4-Methoxyphenyl)-4-phenyl-1H-1,2,3-triazole (3k)

Elemental Composition Report Page 1

Siiigle Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-15 H:0-100 N:0-3 O:0-1

MZ-73 QMI DIVISION, CSIR-IIIM JAMMU 29-Jul-2022
Xevo G2-XS QTOF YFC2015 11:56:33
290722_05 16 (0.327) Cm (16:17) 1: TOF MS ES+
4.81e+006
100, LD
%
253.0943
111.0081 146.0497 184 9979
Q 301.1382 393.2824
; PN S e I LR 4371685 525.1729  565.1438610 1746 ____685.3682,
AR BB s s e e e e R e s e e L A R AR R RS RS LA B
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
252.1135 252.1137 -0.2 -0.8 10.5 53.9 n/a n/a Cl5 H14 N3 ©
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'H-NMR of 1-(4-Methoxyphenyl)-4-(p-tolyl)-1H-1,2,3-triazole (3I)
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13C-NMR of 1-(4-Methoxyphenyl)-4-(p-tolyl)-1H-1,2,3-triazole (3I)
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DEPT of 1-(4-Methoxyphenyl)-4-(p-tolyl)-1H-1,2,3-triazole (3I)
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HRMS of 1-(4-Methoxyphenyl)-4-(p-tolyl)-1H-1,2,3-triazole (3l)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
12 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-16 H:0-100 N:0-3 O:0-1
MZ-74 QMI DIVISION, CSIR-IIIM JAMMU 02-Aug-2022
Xevo G2-XS QTOF YFC2015 12:33:02
020822_07 10 (0.225) 1: TOF MS ES+
1.73e+007
10 266.1283
%
267.1302
.0611 288.1091
1120175 146.0567 2530811 | 2 3592393 3932964 450.1049 563.2318 5931716 oo, 5041
O- b T T T T A T T T T T T T T T T T T T T P T e e Mz
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximur: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
266.1283  266.1293 -1.0 -3.8 10.5 949.0 n/a n/a C16 H16 N3 O
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'H-NMR of 4-(4-Ethylphenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3m)
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13C-NMR of 4-(4-Ethylphenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3m)
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DEPT of 4-(4-Ethylphenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3m)
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HRMS of 4-(4-Ethylphenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3m)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-17 H:0-100 N:0-3 O:0-1

ZA-80 QMI DIVISION, CSIR-IIIM JAMMU 16-Aug-2022
Xevo G2-XS QTOF YFC2015 12:53:18
160822_21 9 (0.209) 1: TOF MS ES+
1.81e+007
100+ 280.1446
Yo
281.1464
111.0187  14g.0568 184.9817 555 9513 |282:1493 393.2967437.2360 536.16605812642 610.1844 _684.2040
O T T T TR T T T T T T T T T T T T T T T R T T e MUz
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =1.5
Maximum: 2.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
280.1446 280.1450 -0.4 -1.4 10.5 1007.9 n/a n/a C17 H18 N3 O
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'H-NMR of 4-(4-Butylphenyl)-1-(4-methoxyphenyl)-4,5-dihydro-1H-1,2,3-triazole (3n)
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DEPT of 4-(4-Butylphenyl)-1-(4-methoxyphenyl)-4,5-dihydro-1H-1,2,3-triazole (3n)
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HRMS of 4-(4-Butylphenyl)-1-(4-methoxyphenyl)-4,5-dihydro-1H-1,2,3-triazole (3n)

Elemental Composition Report

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

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

C:0-19 H:0-100 N:0-3 O:0-1
MZ-77 QMI DIVISION, CSIR-IIM JAMMU
Xevo G2-XS QTOF YFC2015

050822_07 9 (0.208)

100+ 308.1765

]
0/0_:1‘.
1

09.1774

112.0169 146.0563 330.1560

253.0606 492.1517
50 100 150 200 250 300 350 400 450 500 550 600

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%)
308.1765 308.1763 0.2 0.6 10.5 947.2 n/a n/a

Formula
Cl19 H22 N3

608.3107637.3267 577-2668

o
O

759.3674

Page 1

05-Aug-2022
14:15:07

1: TOF MS ES+
2.01e+007

839.1852
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'H-NMR of 1,4-Bis(4-methoxyphenyl)-1H-1,2,3-triazole (30)
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DEPT of 1,4-Bis(4-methoxyphenyl)-1H-1,2,3-triazole (30)

CEREEEEEE 0
RANNGUYLY S
N N

220 210 200 19 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
HRMS of 1,4-Bis(4-methoxyphenyl)-1H-1,2,3-triazole (30)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
16 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-16 H:0-100 N:0-3 0:0-2
MZ-76 QMI DIVISION, CSIR-IlIM JAMMU 02-Aug-2022
Xevo G2-XS QTOF YFC2015 12:38:20
020822_09 14 (0.293) Cm (14:16) 1: TOF MS ES+
7.34e+006
100]
i
]
1
% 146.0914 253.0616
104.0133 169.0092 283.1252
103 0284\{ l 210.0370 304.1069 359.2338447.1775  506.2162555 10a6 625.1629 655.4182
o . I (VEN) | e P A fes { N Nz P /
....... L s L A LR L G L L L L LS GRS Ra N RAARS AR RRARS LAREs nanan nanys ey banhs oo L e Y
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
282.1245 282.1243 0.2 0.7 10.5 50.3 n/a n/a Clé H16 N3 02
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'H-NMR of 4-(4-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3p)
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13C-NMR of 4-(4-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3p)
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DEPT of 4-(4-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3p)
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F-NMR of 4-(4-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3p)
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HRMS of 4-(4-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3p)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-15 H:0-100 N:0-3 0O:0-1 F:0-1

MZ-90 QMI DIVISION, CSIR-IIIM JAMMU 24-Aug-2022
Xevo G2-XS QTOF YFC2015 12:18:46
240822_03 14 (0.293) Cm (14:15) 1: TOF MS ES+
5.96e+006
10 270.1048
%
111.0053 184.9944 2htA037
141.9567 359.2304 4641683
il sl e TN 393.2888437 1771 ;O 507.1880  601.1223 685.3251
O—prrrrrrrtrpife e ol et e R e e T T R e T T T T e e MYz
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =15
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
270.1048 270.1043 055 1.9 0S5 B2 n/a n/a €15 H13 N3 0" B

1H-NMR of 4-(4-Bromophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3q)
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13C-NMR of 4-(4-Bromophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3q)
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HRMS of 4-(4-Bromophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3q)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-15 H:0-100 N:0-3 0:0-1 Br:0-1

MZ-87 QMI DIVISION, CSIR-IlIM JAMMU 24-Aug-2022
Xevo G2-XS QTOF YFC2015 12:21:20
240822_04 9 (0.208) 1: TOF MS ES+

4.06e+006
£0 @ 332.0204

%

1

]

] 333.0234

3140169 3160139 3195408 323.1488 320.0275
| 2 7 : y ; : 334.0262338.3403339.3434 346.0425 349.0198
e o e LU o e S e o e o e o et i s T4
315.0 320.0 325.0 330.0 335.0 340.0 345.0 350.0

Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
330.0224  330.0242 -1.8 -5.5 10.5 962.7 n/a n/a C15 H13 N3 O Br

'H-NMR of 4-(3-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3r)
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13C-NMR of 4-(3-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3r)
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F-NMR of 4-(3-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3r)

—-112.63

T T T T T T T T T T T T T T
0 -0 -20 -3L0 J}O -5‘0 —60 <70 -80 »5‘90 -160 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210

HRMS of 4-(3-Fluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3r)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
20 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-100 N:0-3 0O:0-1 F:0-1
Mz-75 QMI DIVISION, CSIR-IIIM JAMMU 02-Aug-2022
Xevo G2-XS QTOF YFC2015 12:35:37
020822_08 11 (0.242) 1: TOF MS ES+
1.86e+007
100
%o
271.1050
3 146.0567 72.
112.0174 272.1078 3500303 3932966 454.0799  561.1832  go4 1204 685.4365
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
270.1037 270.1043 -0.6 -2.2 0.5 1020.0 n/a n/a Cl5 H13 N3 O F
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'H-NMR of 4-(3,5-Difluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3s)
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19F-NMR of 4-(3,5-Difluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3s)
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13C-NMR of 4-(3,5-Difluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3s)
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DEPT of 4-(3,5-Difluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3s)
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HRMS of 4-(3,5-Difluorophenyl)-1-(4-methoxyphenyl)-1H-1,2,3-triazole (3s)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
28 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-100 N:0-3 0:0-1 F:0-2
MZ-81 QMI DIVISION, CSIR-1IIM JAMMU 16-Aug-2022
Xevo G2-XS QTOF YFC2015 13:01:02
160822_24 16 (0.327) Cm (16) 1: TOF MS ES+
2.50e+006
10 288.0951
Y
111.0062 1460932 1850007 . esg
bl b g o | L | | 3s0236 39328994, 4546 4841707 5a61100  610.1823 370875
0 Tt e A A e e e ey P T T T T T T T T T T T T T T T T T T T T T T T Mz
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.9
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
288.0951 288.0948 0.3 1.0 10.5 50.7 n/a n/a C15 H12 N3 O F2
'H-NMR of 1-(4-Fluorophenyl)-4-phenyl-1H-1,2,3-triazole (3t)
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-4-phenyl-1H-1,2,3-triazole (3t)

13C-NMR of 1-(4-Fluorophenyl)
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9F of 1-(4-Fluorophenyl)-4-phenyl-1H-1,2,3-triazole (3t)

—-113.06
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HRMS of 1-(4-Fluorophenyl)-4-phenyl-1H-1,2,3-triazole (3t)

Elemental Composition Report Page 1

Single Mass Analysis

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

Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

C:0-14 H:0-100 N:0-3 F:0-1

MZ-92 QMI DIVISION, CSIR-IIIM JAMMU 05-Sep-2022
Xevo G2-XS QTOF YFC2015 11:33:17

050922_06 9 (0.208) Cm (9) 1: TOF MS ES+

2.10e+006

10 $919

153.9924
132.4931 269.0348

%1 111.9657
104.0175 393.2923
, ! l 8011319 [ 3942863 4572287 5411744 6101749 684.2220
ettt e T T T T T T T T T T MUZ
100 150 200 250 300 350 400 450 500 550 600 650

Minimum: =1.5

Maximum: 2.0 50.0 50.0

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

240.0919 240.0937 -1.8 -7.5 10.5 80.0 n/a n/a Cl4 H11 N3 F
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'H-NMR of 1-(4-Fluorophenyl)-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3u)
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13C-NMR of 1-(4-Fluorophenyl)-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3u)
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DEPT of 1-(4-Fluorophenyl)-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3u)
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9F of 1-(4-Fluorophenyl)-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3u)

—-113.24

NN
()
Fhe= \i\\//’)\o/

T
100

90

80

70

60

0 .10 -20 -30 40 50 -60 -70 -80 S0 -100 -110

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210 -2

S74



HRMS of 1-(4-Fluorophenyl)-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3u)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
20 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-100 N:0-3 0O:0-1 F:0-1
MZ-93 QMI DIVISION, CSIR-lIIM JAMMU 05-Sep-2022
Xevo G2-XS QTOF YFC2015 11:38:26
050922_08 8 (0.172) Cm (8) 1: TOF MS ES+
3.75e+006
10 © 146.0077 701048 ) 3323333
153.9528 43006
%‘} 132.4884 269.0353
227.1207. 333.3318
104.0233 184.9976
103.0355. L il _L s e A . 3932886 463.9057507.3241  590.4200634.4514678.4809
O—trrrrrrrrr e e e s e B e e e e e e e e miz
100 150 200 250 300 350 400 450 500 550 650
Minimum: =1 D
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
270.1048 270.1043 0.5 1.9 10.5 48.8 n/a n/a C15 H13 N3 O F
1 . .
H-NMR of 4-(4-Phenyl-1H-1,2,3-triazol-1-yl)benzonitrile (3v)
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13C-NMR of 4-(4-Phenyl-1H-1,2,3-triazol-1-yl)benzonitrile (3v)
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DEPT of 4-(4-Phenyl-1H-1,2,3-triazol-1-yl)benzonitrile (3v)
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HRMS of 4-(4-Phenyl-1H-1,2,3-triazol-1-yl)benzonitrile (3v)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
8 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-100 N:0-4
MZ-82 QMI DIVISION, CSIR-IIIM JAMMU 16-Aug-2022
Xevo G2-XS QTOF YFC2015 12:50:12
160822_20 6 (0.138) 1: TOF MS ES+
1.98e+007
100 247.0981
Yo
146.0568
112.0174 269.0338
ol 219.0088 1 0 338.3403 393.2962  437-2312 507 5734 5331998 6104876 6854371
O e T e T T T T T T T T T A T T T T T T T T T T O T T Mz
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
247.0981 247.0984 -0.3 -1.2 12.5 1163.9 n/a n/a C15 H11 N4

N

'H-NMR of 4-(4-(4-Methoxyphenyl)-1H-1,2,3-triazol-1-yl

benzonitrile (3w)
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13C-NMR of 4-(4-(4-Methoxyphenyl)-1H-1,2,3-triazol-1-yl)benzonitrile (3w)
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DEPT of 4-(4-(4-Methoxyphenyl)-1H-1,2,3-triazol-1-yl)benzonitrile (3w)
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HRMS of 4-(4-(4-Methoxyphenyl)-1H-1,2,3-triazol-1-yl)benzonitrile (3w)

Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
14 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-16 H:0-100 N:0-4 O:0-1
MZ-83 QMI DIVISION, CSIR-IlIM JAMMU 16-Aug-2022
Xevo G2-XS QTOF YFC2015 12:58:28
160822_23 17 (0.363) Cm (17) 1: TOF MS ES+
2.37e+006

111.0017 1419575  182.9836

409.2003 464.1488 5793218 5404712  g84.1985

m/z
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =105
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
277.1085 277.1089 -0.4 -1.4 12.5 37.5 n/a n/a Cl6 H13 N4 O

1H-NMR of 4-Butyl-1-phenyl-4,5-dihydro-1H-1,2,3-triazole (3x)
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13C-NMR of 4-Butyl-1-phenyl-4,5-dihydro-1H-1,2,3-triazole (3x)
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HRMS of 4-Butyl-1-phenyl-4,5-dihydro-1H-1,2,3-triazole (3x)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-12 H:0-100 N:0-3

Mz-89 QMI DIVISION, CSIR-IIIM JAMMU 24-Aug-2022
Xevo G2-XS QTOF YFC2015 12:16:10
240822_02 12 (0.259) 1: TOF MS ES+
2.15e+007
10
%
M20171 146,054  |253.0608269.0334 3011393 503,050  4e51g15  807.2707 610.1853 _ 684.2051
0 LRBRAN RN BASSY BEAL] LASEN EAZLE D2 1 L LA RS S WALAR B AT | ) BEZLT | L LD RATRART POl Fih 3t (I 2070 O-0RAT T/ dl AL FLERM] LA AN P | miz
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: 1 [Ge)
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
202.1343 202.1344 -0.1 -0.5 6.5 1061.4 n/a n/a C12 H16 N3

1H-NMR of 4-(4-(4-Butylphenyl)-1H-1,2,3-triazol-1-yl)benzonitrile (3y)
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13C-NMR of 4-(4-(4-Butylphenyl)-1H-1,2,3-triazol-1-yl)benzonitrile (3y)
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DEPT of 4-(4-(4-Butylphenyl)-1H-1,2,3-triazol-1-yl)benzonitrile (3y)
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HRMS of 4-(4-(4-Butylphenyl)-1H-1,2,3-triazol-1-yl)benzonitrile (3y)

. Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-13 H:0-100 N:0-3 0O:0-1
MZ-79 QMI DIVISION, CSIR-IIIM JAMMU 16-Aug-2022
Xevo G2-XS QTOF YFC2015 12:55:54
160822_22 8 (0.172) 1: TOF MS ES+
2.09e+007
1001
|
]
D/GJ
1‘
]
146.0569 176.1051
el 3932062 4852628 5252020 6101859 6842056

100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
232.1452 232.1450 0.2 0.9 6.5 1091.0 n/a n/a C13 H18 N3 O

'H-NMR of 4-Butyl-1-(4-fluorophenyl)-4,5-dihydro-1H-1,2,3-triazole (3z)
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13C-NMR of 4-Butyl-1-(4-fluorophenyl)-4,5-dihydro-1H-1,2,3-triazole (3z)
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DEPT of 4-Butyl-1-(4-fluorophenyl)-4,5-dihydro-1H-1,2,3-triazole (3z)
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PBF-NMR of 4-Butyl-1-(4-fluorophenyl)-4,5-dihydro-1H-1,2,3-triazole (32)

—-113.72
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HRMS of 4-Butyl-1-(4-fluorophenyl)-4,5-dihydro-1H-1,2,3-triazole (3z)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
16 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-14 H:0-100 N:0-3 F:0-1
MZ-94 QM| DIVISION, CSIR-IIIM JAMMU 05-Sep-2022
Xevo G2-XS QTOF YFC2015 11:35:52
050922_07 16 (0.327) Cm (186) 1: TOF MS ES+
3.58e+006
10 G
%
4 174.1247
228.1261
111.0014 371.3017393.2933
L e, R0t N | 4091996 501.1460 5361272 6101603  671.4554
O—rrrry BSaRInazssmanas: -y T T THrrrT T T T I RERES| AT T T T Trr m/z
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
220.1255 220.1250 0.5 203 6.5 26.0 n/a n/a Cl2 H15 N3 F
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'H-NMR of 4-(4-Butyl-4,5-dihydro-1H-1,2,3-triazol-1-yl)benzonitrile (3aa)
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DEPT of of 4-(4-Butyl-4,5-dihydro-1H-1,2,3-triazol-1-yl)benzonitrile (3aa)
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HRMS of of 4-(4-Butyl-4,5-dihydro-1H-1,2,3-triazol-1-yl)benzonitrile (3aa)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-13 H:0-100 N:0-4

MZ-86 QMI DIVISION, CSIR-IIIM JAMMU 22-Aug-2022
Xevo G2-XS QTOF YFC2015 12:41:02
220822_29 9 (0.208) 1: TOF MS ES+

1.45e+007

10

%

112.0173 146.0567

269.0336 3011393 494 5085437 2343481.2609525.2675 569.3136613.3409 6842053

100 150 200 250 300 350 400 450 500 550 600 650
Minimum: =125
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
227.1276 227.,1297 -2.1 -9.2 8.5 1082.9 n/a n/a C13 H15 N4
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'H-NMR of 1-(1-Phenyl-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ab)
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13C-NMR of 1-(1-Phenyl-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ab)
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DEPT of 1-(1-Phenyl-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ab)
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HRMS of 1-(1-Phenyl-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ab)

Elamental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-13 H:0-100 N:0-3 O:0-1

MZ-72 QMI DIVISION, CSIR-IIIM JAMMU 18-Jul-2022
Xevo G2-XS QTOF YFC2015 12:47:12
180722_02 11 (0.242) Cm (11:13) 1: TOF MS ES+
3.52e+007

100] 184.1240

230.1295(52'“02

156.0781
et 301.1376 393.2911 465.2258481.2301 530.2591 5610.1818 684.2029
Ot R R T e T T T T T T T T T T T T T T T [T T O T T T T MUz
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
230.1298 230.1293 0.5 2.2 7.5 37.7 n/a n/a C13 H16 N3 O
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'H-NMR of 1-(1-(4-Methoxyphenyl)-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ac)
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13C NMR of 1-(1-(4-Methoxyphenyl)-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ac)
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DEPT of 1-(1-(4-Methoxyphenyl)-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ac)
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HRMS of 1-(1-(4-Methoxyphenyl)-1H-1,2,3-triazol-4-yl)cyclopentan-1-ol (3ac)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

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

MZzZ-78 QMI DIVISION, CSIR-IIIM JAMMU 08-Aug-2022
Xevo G2-XS QTOF YFC2015 12:36:56
080822_05 7 (0.155) Cm (7:8) 1: TOF MS ES+
2.21e+007

100 214,1339

146.1014

283.1233 525.2781 542.2553

321.1306 428.1400 609.1688652.4107

560.140)282.1239
m 541.2532

100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: =15
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
260.1401 260.1399 0.2 0.8 7 38.2 n/a n/a Cl4 H18 N3 02
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'H-NMR of 2-(4-(p-tolyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4a)
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13C-NMR of 2-(4-(p-tolyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4a)
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DEPT of 2-(4-(p-tolyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4a).
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HRMS of 2-(4-(p-tolyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4a)
Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

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

C:0-16 H:0-100 N:0-4 S:0-1

MZ-4a QMI DIVISION, CSIR-IIM JAMMU 25-Apr-2024
Xevo G2-XS QTOF YFC2015 13:22:18
250424_04 5 (0.121) 1: TOF MS ES+
2.00e+007

100 269.0756

%

531.4061 663.4526

664.4557
758.2211  832.2413 888.511%/2

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

Minimum: -1.5

Maximum: 2.0 50.0 50.0

Mazs Calc. Mazs mDa PPM DBE i-FIT Norm Conf (%) Formula
293.0847 293.0861 -1.4 -4.8 12.5 1307.9 n/a n/a Clé HL3 N4 s
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'H-NMR of 2-(4-butyl-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4b)
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13C-NMR of 2-(4-butyl-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4b)
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DEPT of 2-(4-butyl-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4b)
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HRMS 2-(4-butyl-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4b)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

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

C:0-13 H:0-100 N:0-4 8S:0-1

MZ-4b QMI DIVISION, CSIR-IIIM JAMMU 25-Apr-2024
Xevo G2-XS QTOF YFC2015 12:17:10
250424_03 4 (0.104) 1: TOF MS ES+
7.94e+006
100
%
. 125.9844 167:0107 L7 3542832 a3oares 1408 605.4739.608.50075°0 820 1128478 57401 248770
T R T T R T T T R T T T R T e e T T e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimums: -1.5
Maximum: 2.0 50.0 50.0
Maszs Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
259.1018 259.1017 0.1 0.4 8.5 1339.2 n/a n/a Cl3 H15 N4 8
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'H-NMR of 2-(4-(4-fluorophenyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4c)
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13C-NMR of 2-(4-(4-fluorophenyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4c)
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DEPT of 2-(4-(4-fluorophenyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4c)
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BF-NMR of 2-(4-(4-fluorophenyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4c)
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HRMS of 2-(4-(4-fluorophenyl)-1H-1,2,3-triazol-1-yl)benzo[d]thiazole (4c)

Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisctopic Mass, Even Electron lons
24 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-100 N:0-4 F:0-1 S:0-1
MS-Het-F(N) QMI DIVISION, CSIR-IIIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 12:08:33
300424_13 5 (0.121) 1: TOF MS ES+
2.29e+007
100
%
o 125.9856 187.0466 242.0414269.0523) 299.0575 430.0570 494 1184 5954757533 5070 656.5828 711.5721  810.3519.834.2349 .
A RaEaE T Mama LA a B L RS L e e o R L
150 200 250 300 350 400 450 500 550 500 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 100.0 50.0
Mass Calc. Mazs mDa PEFM DBE i-FIT Norm Conf (%) Formula
297.0617  297.0610 0.7 2.4 12.5 1207.1 n/a n/a C15 HI10 N4 F S
'H-NMR of 2-(1-Phenyl-1H-1,2,3-triazol-4-yl)pyridine (4d)
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13C-NMR of 2-(1-Phenyl-1H-1,2,3-triazol-4-yl)pyridine (4d)
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DEPT of 2-(1-Phenyl-1H-1,2,3-triazol-4-yl)pyridine (4d)
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HRMS of 2-(1-Phenyl-1H-1,2,3-triazol-4-yl)pyridine (4d)

Elemental Composition Report

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-13 H:0-100 N:0-4

MZ-EPY QMI DIVISION, CSIR-IIIM JAMMU
Xevo G2-XS QTOF YFC2015

221122_02 16 (0.327)

1 195.0926

22-Nov-2022
1: TOF MS ES#+

113.9650 4 246.0836 301.14
i ?4.9913 ; 1420 393.2980 44142971 467.1705 545.11132 5026743  656.5812
Ot e e e e T R T T T T T T T T T T T T T T T T T MYz
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
223.0989 223.0984 0.5 2.2 10.5 1422.2 n/a n/a C13 H1l N4
1 : .
H-NMR of 1-Phenyl-4-(thiophen-2-yl)-1H-1,2,3-triazole (4e)
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13C-NMR of 1-Phenyl-4-(thiophen-2-yl)-1H-1,2,3-triazole (4e)
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HRMS of 1-Phenyl-4-(thiophen-2-yl)-1H-1,2,3-triazole (4e)

Elemental Composition Report Page 1
Single Mass Analysis
Toierance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
25 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-12 H:0-100 N:0-3 F:0-1 S:0-1
MZ-ETHO QMI DIVISION, CSIR-IIIM JAMMU 09-Dec-2022
Xevo G2-XS QTOF YFC2015 13:11:36
091222_04 22 (0.448) 1: TOF MS ES+
1.40e+006
100+ 228.0601
154.9914
% e 227.1263
169.9786
135_11502290628 301.1422 S83:2950 019
1 3713164{?94-3 19 441.2077 536.1650 610.1837 684.2019
il > | el PR b e
kN  BRAEAR T 5 LA BAR AN BAILAR L BIRAL B SR BN RAAAS SAEAN SARSE LAALE RAASE RAALE ARAY RASES RARNLLLS
200 300 350 400 450 500 550 600 650
Minimum: =15
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mba PPM Norm Conf{t
228.0601  228.0595 0.6 2.6 n/a n/a N3 S
1 - .
H-NMR of 1-(4-Fluorophenyl)-4-(thiophen-2-yl)-1H-1,2,3-triazole (4f)
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13C-NMR of 1-(4-Fluorophenyl)-4-(thiophen-2-yl)-1H-1,2,3-triazole (4f)
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DEPT of 1-(4-Fluorophenyl)-4-(thiophen-2-yl)-1H-1,2,3-triazole (4f)
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PBF-NMR of 1-(4-Fluorophenyl)-4-(thiophen-2-yl)-1H-1,2,3-triazole (4f)
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HRMS of 1-(4-Fluorophenyl)-4-(thiophen-2-yl)-1H-1,2,3-triazole (4f)
Elemental Composition Report Page 1
Single Mass Analysis
Toierance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
19 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-12 H:0-100 N:0-3 F:0-1 S:0-1
MZ-ETF QMI DIVISION, CSIR-IIIM JAMMU 09-Dec-2022
Xevo G2-XS QTOF YFC2015 13:08:53
091222_03 7 (0.155) 1: TOF MS ES+
4.42e+006
10
Yo
227.1264
113.9651 185.115: e 393.2979 507.2718 536 1652
154.9915 48,0480 [302.1455 437.2344 610.1837 6842023

50 100 150 200 250 300 350 400 450 500 550 600 650
Minimum: =15
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
246.0508 246.0501 0.7 2.8 9.5 1355.9 n/a n/a Cl2 H9 N3 F S
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'H-NMR of N-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)aniline (5a)
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13C-NMR of N-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)aniline (5a)

cLob—

mm.om/

SO'LL
9E'LL

9L'€CT
69°LCT
mm.mm._”M

09°6CT
0L'6¢CT
ow.mmﬁ\
%.wmﬂ\
P9 TP

8L6T1
mm.oﬁ/
Y

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90

T
210

20

$105



DEPT of N-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)aniline (5a)
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HRMS of N-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)aniline (5a)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max =50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
8 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-100 N:0-4
MS-(NHF) 2 QM DIVISICN, CSIR-IIIM JAMMU 30-Apr-2024
Xevo G2-XS QTOF YFC2015 12:05:58
300424_12 5 (0.121) 1: TOF MS ES+
221 1071 1.68e+007
100 - 250.1201
=
561.1569
1300644 1 094s 273.1048353.0680 3936475 449.0775 560.1486564.1588 684.2024  758.2072
117.0868_, | ol . | A : : % 610.1844 : : 884.5894
e e el e e e e e e
100 150 200 250 300 350 400 450 500 550 600 650 700 750 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
251.1240  251.1297 -5.7 -22.7 10.5 1427.4 n/a n/a Cl5 H15 N4
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'H-NMR of 4-((4-(Tert-butyl)phenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (5b)
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13C-NMR of 4-((4-(Tert-butyl)phenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (5b)
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DEPT of 4-((4-(Tert-butyl)phenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (5b)
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-

HRMS of 4-((4-(Tert-butyl)phenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (5b)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-19 H:0-100 N:0-3 0O:0-1

MZ-PH QMI DIVISION, CSIR-1IIM JAMMU 09-Dec-2022
Xevo G2-XS QTOF YFC2015 13:06:19
091222_02 11 (0.242) 1: TOF MS ES+
1.02e+007
100} 308.1769
%-
|
130.0665
1139651, | 154.9913 57 1263 280.1704 | (3311616 3932080 4482823  53g1g47 101835 6373254 Lo o047
SE L ! . 3 ; N Nl ot
TR e b e ey AR e S s A s e
100 150 200 250 300 350 400 450 500 550 600 650
Minimum: =105,
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
308.1769 308.1763 0.6 ) B 10.5 1166.8 n/a n/a Cl9 H22 N3 O

20 210 200 190 180 170 160 150 1“10 13|0 léO 1i0 160 dO 80 70 60 50 40 30 20 10 0
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'H-NMR of 1-Phenyl-4-((phenylthio)methyl)-1H-1,2,3-triazole (5¢)
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DEPT of 1-Phenyl-4-((phenylthio)methyl)-1H-1,2,3-triazole (5c)
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HRMS of 1-Phenyl-4-((phenylthio)methyl)-1H-1,2,3-triazole (5c)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
11 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-15 H:0-100 N:0-3 S:0-1
MZ-SHF QM!I DIVISION, CSIR-1IIM JAMMU 15-Dec-2022
Xevo G2-XS QTOF YFC2015 13:25:02
151222_20 12 (0.259) 1: TOF MS ES+
1.09e+007
100+
1
]
|
1
1
OA,.W
130.0667
s l154§915 227.1265 3011422 393.2981 441 pogp 469.3292557.1558  567.0052 603703
s RS LAY LA SR RARS LA L RS RARRE RAAANLARRS RAAES LALAS RARAY LARRS LAAAS LAALY RARSY AAARS RARSY LAAAs aaARMILULS
100 150 200 0 400 450 500 550 600 650
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
268.0918 268.0908 1.0 <) 10.5 1245.7 n/a n/a C15 H14 N3 S

S110



'H-NMR of 4-((1-Phenyl-1H-1,2,3-triazol-4-yl)methoxy)-2H-chromen-2-one (6a)
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13C-NMR of 4-((1-Phenyl-1H-1,2,3-triazol-4-yl)methoxy)-2H-chromen-2-one (6a)
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DEPT of 4-((1-Phenyl-1H-1,2,3-triazol-4-yl)methoxy)-2H-chromen-2-one (6a)
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HRMS of 4-((1-Phenyl-1H-1,2,3-triazol-4-yl)methoxy)-2H-chromen-2-one (6a)

Elemerital Composition Report Page 1
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
20 formula(e) evaluated with 1 results within limits (up to 3 closest results for each mass)
Elements Used:
C:0-18 H:0-100 N:0-3 0:0-3
MZ-COU 2 QMI DIVISION, CSIR-1IIM JAMMU 02-Nov-2022
Xevo G2-XS QTOF YFC2015 11:49:25
021122_03 9 (0.208) 1: TOF MS ES+
1.64e+007
1 639.1996
342.0857
661.1815
130.0658 199 0393
%%
1030293 292.0975 358.0596 g62:1050
118.0656 27.1254 378.1563498.6237 g3p 4 ioasidl poS1ETL =
" . 227. A78. { 536.1653 -1 7123927 8256984 848.7672
I RAASIEIdNataTnDNsrateiiareriadaicdsan:siisduiitlRAASISASAILASASLARLE RAAAI LAMEI RASRI RARAI LALAS LARLE RALAS LARLE LARAN LALME LEEL VARKELRSM WALRLERY rrer T T iz
100 = 150 = 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Minimum: -1.5
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf () Formula
320.1038  320.1035 0.3 0.9 13.5 1327.2 n/a n/a C18 H14 N3 03
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'H-NMR of 4-((4-Allyl-2-methoxyphenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (6b)
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DEPT of 4-((4-Allyl-2-methoxyphenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (6b)
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HRMS of 4-((4-Allyl-2-methoxyphenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (6b)

Elemental Composition Report : Page 1

Single Mass Analysis

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

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

C:0-19 H:0-100 N:0-3 0:0-2

MZ-102 QMI DIVISION, CSIR-IIIM JAMMU 28-Sep-2022
Xevo G2-XS QTOF YFC2015 13:13:23

280922_15 12 (0.259) 1: TOF MS ES+

1.71e+007
100 4,1378
!

665.2851
229.1412

130.0656 227.1254 294.1494

536.1650 610.1839

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

Minimum: =105

Maximum: 2.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
322.1557 322.1556 0.1 0.3 1 B RES) 1303.8 n/a n/a C19 H20 N3 02
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'H NMR of 4-((2-1sopropyl-5-methylphenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (6c)
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13C NMR of 4-((2-1sopropyl-5-methylphenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (6¢)
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DEPT of 4-((2-1sopropyl-5-methylphenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (6c¢)
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HRMS of 4-((2-1sopropyl-5-methylphenoxy)methyl)-1-phenyl-1H-1,2,3-triazole (6c)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-19 H:0-100 N:0-3 O:0-1

MZ-91 QMI DIVISION, CSIR-1lIM JAMMU 29-Aug-2022
Xevo G2-XS QTOF YFC2015 13:05:34
290822_33 9 (0.208) 1: TOF MS ES+

2.25¢+007
o @&

330.1562
130.0633 227.1232
1180636 adeee | 20dem D119 3512650 4682889 5063048  615.3449637.3270 gy 047
0 TR T e e T T T T T T T T e T T iz
100 150 200 250 300 350 400 450 500 550 600 650

Minimum: =155

Maximum: 2.0 50.0 50.0

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

308.1771 308.1763 0.8 2.6 10.5 968.7 n/a n/a Cl9 H22 N3 O
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H-NMR of (2S,3S,4S,4aR,10bR)-9-Methoxy-6-0x0-2-(((1-phenyl-1H-1,2,3-triazol-4-
yl)methoxy)methyl)-2,3,4,4a,6,10b-hexahydropyrano[3,2-clisochromene-3,4,8,10-tetrayl

tetraacetate (6d)
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13C-NMR of (2S,35,4S,4aR,10bR)-9-Methoxy-6-0x0-2-(((1-phenyl-1H-1,2,3-triazol-4-
yl)methoxy)methyl)-2,3,4,4a,6,10b-hexahydropyrano[3,2-c]isochromene-3,4,8,10-tetrayl
tetraacetate (6d)
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DEPT of (2S,3S,4S,4aR,10bR)-9-Methoxy-6-ox0-2-(((1-phenyl-1H-1,2,3-triazol-4-
yl)methoxy)methyl)-2,3,4,4a,6,10b-hexahydropyrano[3,2-clisochromene-3,4,8,10-tetrayl
tetraacetate (6d)
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HRMS of (2S,3S,4S,4aR,10bR)-9-Methoxy-6-oxo-2-(((1-phenyl-1H-1,2,3-triazol-4-
yl)methoxy)methyl)-2,3,4,4a,6,10b-hexahydropyrano[3,2-clisochromene-3,4,8,10-tetrayl
tetraacetate (6d)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

Elements Used:

C: 0-40 H:0-100 N:0-10 O:0-12

MzZ-99 QMI DIVISION, CSIR-1IIM JAMMU 20-Sep-2022

Xevo G2-XS QTOF YFC2015 12:56:51
200922_13 11 (0.242) 1: TOF MS ES+
1.54e+007
10 3
686.2204
Yo 708.2029
1 7
ST aE 612.1837 709.2058
: 393.2967_426.1849536-1654 'k . [ || _759.2248 832 2434_906.2631_980.2834
Oy rrrt T~ | BRBAR T T Tt T S R T v T T R B  miz
200 300 400 500 600 700 800 900 1000 1100 1200
Minimums: =19
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE L=FLT Norm Conf (%) Formula
654.1947 654.1949 -0.2 =03 2255 598.7 4.438 1.18 C32 H28 N7 09
654.1975 =238 =453 2125 600.8 6.511 0.15 C36 H32 N 011
654.1908 3.9 6.0 18.5 594.3 0.013 98.67 C27 H28 N9 011
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'H-NMR of (E)-4-(((3,7-Dimethylocta-2,6-dien-1-yl)oxy)methyl)-1-phenyl-1H-1,2,3-triazole
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13C-NMR of (E)-4-(((3,7-Dimethylocta-2,6-dien-1-yl)oxy)methyl)-1-phenyl-1H-1,2,3-triazole
(6e)
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DEPT of (E)-4-(((3,7-Dimethylocta-2,6-dien-1-yl)oxy)methyl)-1-phenyl-1H-1,2,3-triazole
(6e)

129.79
128.78
-123.93
120.59
120.22
~67.16
~63.40
—39.64
,26.37
2573
~17.72
\16.59

/
1

NN
Q/N\%\/()\A\]/\/\\(

,.,.ld. R N .

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

HRMS of (E)-4-(((3,7-Dimethylocta-2,6-dien-1-yl)oxy)methyl)-1-phenyl-1H-1,2,3-triazole
(6e)

Elemental Composition Report Page 1

Single Mass Analysis

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

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

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

C:0-19 H:0-100 N:0-3 0:0-2

MZ-103 QMI DIVISION, CSIR-IlIM JAMMU 28-Sep-2022
Xevo G2-XS QTOF YFC2015 13:15:57
280922_16 8 (0.172) 1: TOF MS ES+
1.68e+007

10 334.1899

% 130.0657

176.0821 229.1413

610.1845 ©645.3893

536.1654 684.2029
- m/z

100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: SaD
Maximum: 2.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
312.2077 312.2076 0.1 0.3 8.5 1350.4 n/a n/a Cl9 H26 N3 O
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