WORLD JOURNAL OF PHARMACEUTICAL RESEARCH

SJIF Impact Factor 8.084
Volume 11, Issue 3, 1091-1104. Review Article ISSN 2277- 7105

COMPARATIVE STUDY OF VARIOUS SYNTHETIC METHODS OF
1,2,3-TRIAZOLES VIA CLICK REACTION: A MINI REVIEW

Omprakash S. Chavan*

Department of Chemistry, Badrinarayan Barwale College, Jalna, Maharashtra, India-431213.

] . ABSTRACT
Article Received on

06 January 2022, Different derivatives of azides are condensed with different derivatives

Revised on 26 January 2022,
Accepted on 16 Feb. 2022

DOI: 10.20959/wjpr20223-23333 derivatives of 1,2,3-triazoles in various reaction conditions. Present

of terminal alkynes via click condensation reaction to form respective

paper deals with the comparative study of synthesis of derivatives of

. 1,2,3-triazoles with respect to yield, reaction time and reaction
*Corresponding Author

Dr. Omprakash S. Chavan conditions. All products (3a-m) are characterized by spectral data and
Department of Chemistry, elemental analysis.

Badrinarayan Barwale

College, Jalna, Maharashtra, KEYWORDS: 1,2,3-triazoles, Click reaction, Different synthetic
India-431213. route, Comparative study. Green method, MWI, USI.

1. INTRODUCTION

Chemistry is one of the branches of science which is continuously developing for making
human life easy in the area of medicine, dyes, paints, polymers and agriculture etc. In the
chemistry, organic chemistry have some precise importance due to the carbocyclic
combinations that contains at smallest one ring which may be aromatic or aliphatic in
environment and those which have at least one atom other than carbon are called heterocyclic
compounds. Nitrogen, Sulphur and Oxygen containing five and six member heterocycles
retained the curiosity of researchers during the decades of historical enlargement of organic

synthesis.

Heterocyclic compounds found essential for plant and animal kingdom by playing an
essential role in biochemical developments. Hence Heterocyclic compound have involved the
attention of scientist over the years due to their pharmaceutical values.!”! They are important

to life as, vitamins, proteins, hormones contain aromatic heterocyclic system.?
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Nitrogen containing drugs also play an important role in field of medicinal chemistry. In the
synthetic organic chemistry, many molecules have strong pharmaceutical activities due to

presence of Nitrogen as a hetero atom.!

Triazole including 1,2,3-triazole and 1,2,4-triazole as occupy an significant position in
medicinal chemistry attribute to their various biological activities,” antifungal and
antioxidant Properties,'® antimicrobial™ and anti TB agent,[’! a number of of them have been
recycled in clinical practice. Compounds having the 1,2,3-triazole moiety can be synthesized
over click-chemistry, which is rapid responses with good yields allowing the synthesis of a
great derivatives multiplicity by making minor changes in the reagents. The copper-catalyzed
1,3-dipolar cycloaddition reaction among an azide and an alkyne is extensively used for the
synthesis of compounds through the 1,2,3-triazole ring with substituents in position 4.
Other procedure for the synthesis of this class of compounds is the reaction of an azide using
methylenic activated compounds, using different catalysts producing a triazole with

substituents in positions 4 and 5.

In continuation of our research interest,['>*¥ the current work represents the comparative
study of synthesis of 1,2,3-troazoles by click reaction as a mini review using different
procedures and its influence with various aspects like yield, reaction time and conditions.

2. Experimental section

General

The melting points of the compounds were determined in open head capillary and are
uncorrected. The IR spectra of the compounds were verified in the region of 4000-400 cm™
by using KBr pallet on FT-IR Perkin spectrophotometer. 1H NMR spectra were recorded on
a DRX-300 Bruker FT-NMR spectrophotometer in CDCIl3/DMSO-ds. The standards of
chemical shift are expressed in & ppm as a unit. All the compounds were checked for purity
by thin layer chromatography (TLC). The Sonicator was used with 300 watts power of 230 V
AC suppliers.

Synthesis of 1, 2, 3-triazole derivatives (3a) mediated by Amberlyst-15 as resin catalyst.!*>

Previously synthesized compounds 1-[(4-2-bromoethoxy-2-hydroxyphenyl)]-3-phenylprop-2-
yne-1-one (4) (1 equiv.), dry 1, 4-dioxane, benzyl azide (4 equiv.) and Amberlyst-15 (10%
wi/w) acidic resin are added in rbf at room temperature. After 16-36 h at 80°C, crude product

is filtered in order to remove Amberlyst-15, washed, recrystallized and collect in pure form.
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As shown in Scheme 1.
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Scheme 1: Synthesis of 1, 2, 3-triazoles (3a) mediated by Amberlyst-15 as resin catalyst
(2-hydroxy-4-(2-bromoethoxyphenyl)[5-phenyl-1-(phenyl methyl) -1H-1,2,3-triazol-4-
yl]- methanone (3a):

A yellowish white solid. (Yield 58 %); IR (neat) 3032, 2965, 1619, 1591, 1485, 1455, 1355,
1213, 1127, 909 cm™" ; *H-NMR (CDCls, 500 MHz) & 12.69 (br. s, 1H, OH), 8.83 (d, J=9.29
Hz, 1H, Ar), 7.54-7.51 (m, 1H, Ar), 7.47 (t, J=7.34 Hz, 2H, Ar), 7.30 (dd, J=5.38, 1.96 Hz,
2H, Ar), 7.25 (dd, J=6.85, 1.47 Hz, 2H, Ar), 7.06 (dd, J=7.34, 1.96 Hz, 2H, Ar), 6.54 (dd,
J=9.29, 2.45 Hz, 1H, Ar), 6.42 (d, J=2.45 Hz, 1H, Ar), 5.46 (s, 2H, benzylic CH,), 4.35 (t,
J=6.36 Hz, 2H, OCH,), 3.66 (t, J=6.36 Hz, 2H, CH,Br); *C-NMR (CDCl;, 125 MHz) §
188.2 (C=0), 166.6 (COH), 164.6 (C-OH), 143.6 (C-triazol), 141.5 (C-triazol), 136.0 (Ar),
134.5 (Ar), 130.1 (Ar), 129.7 (2C-Ar), 128.8 (2C-Ar), 128.7 (2C-Ar), 128.5(2C-Ar), 127.6
(Ar), 126.3 (Ar), 114.0 (Ar), 107.8 (Ar), 101.4 (Ar), 67.7 (CH,0), 52.0 (CH,-Bn),
28.3(CH,Br). GC-MS (EI): calc. C4H20BrN3O3: 477.07. Found: 477.0 (M™), m/z 450.09 (-
N_), 306.01, 242.96, 137.06, 108.97, 91.03 (100).

Synthesis of 1,2,3-triazole derivatives (3b) by conventional method in presence of Catalyst
[16]

Azide (4) (1 equiv), aliphatic/aromatic alkynes (5) (1.3 equiv) in t-butanol (3ml),copper
sulfate pentahydrate (20mol%), sodium ascorbate (20mol%) and distilled water (3ml) were
stirred for 1-3 h at 60°C. After completion of the reaction (monitored by TLC), obtained was
purified over silica gel column chromatography and collet triazole derivatives (3b). As shown

in Scheme 2.
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Scheme 2: Synthesis of 1,2,3-triazoles (3b) by conventional method in presence of
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Catalyst 3-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-4H-chromen-4-one(3b):

Yellow solid; (Yield 90%); mp=154-155°C; IR (CHCls, cm™") vmax=3685, 3357, 3022,
2923, 2402, 1649, 1523, 1469, 1423, 1353, 1216, 1030, 927, 765, 671; *HNMR (400MHz,
CDCly) 6=5.48(s,2H), 7.30-7.34(m, 1H), 7.39-7.51(m,4H), 7.70-7.74 (m,1H), 7.83(d,
J=7.3Hz,2H), 8.15(s,1H), 8.22(s,1H), 8.24(dd, J=8.0, 1.6Hz,1H); **CNMR (100MHz, CDCls)
§=176.7(CO), 156.5(C), 155.8(CH), 134.4 (CH, 2carbons), 130.1 (C), 128.8 (CH, 2 carbons),
128.3 (CH), 125.8 (CH, 3 carbons), 123.8 (C), 121.3 (C), 119.1 (C), 118.4 (CH, 2carbons),
45.5 (CH,); HRMS(ESI) m/z=Calcd for C1gH130,N3 [M"H]" 304.1081, found 304.1086.

Synthesis of 1,2,3-triazole derivatives (3c) by conventional method without any Catalyst
[17][18]

A mixture of tri-n-butyl tin azide with the appropriate alkyne was heated at 150°C for 70 h in
a sealed glass bottle. The resulting solution was purified by column chromatography and

recrystallized from to give the desired triazole. As shown in Scheme 3.
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Scheme 3: Synthesis of 1,2,3-triazoles (3c) by conventional method without any Catalyst
4-(4-Methylphenyl)-1H (2H)-[1,2,3]triazole (3c):

Yellow solid, (Yield 40%); m.p. 139—141 °C. *H NMR (200 MHz, DMSO-dg): 6 = 14.91 (sw,
1 H, NH), 8.08 (s, 1 H, H-5), 7.61 (d, 3Jo,m = 7.8 Hz, 2 H, Ho), 7.11 (d, 3Jo,m = 7.8 Hz, 2 H,
Hm), 2.21 (s, 3 H, CHs) ppm; *C NMR (75 MHz, DMSO-dg): & = 147.4 (C-4), 137.7 (Cp),
129.3 (Cm, C-5), 129.1 (Cipso), 125.4 (Co), 20.8 (CHs) ppm. ESI-MS: m/z (%) = 182
[M*"Na]; 160 [M**1]. Anal. Calcd. for CoHgNa3: C, 67.90; H, 5.70, N, 26.40. Found: C, 67.81;
H, 5.75; N, 26.49.

Synthesis of 1,2,3-triazole derivatives (3d) by flash method technic™®

The azide and alkyne were placed together in an open small test tube. Amberlyst A-21, Cul
(1.35 mmol/g, 30 mg, 0.040 mmol, 8% mol) was added at on one occasion and recovered
product after evaporation of the solvent. As shown in Scheme 4.
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Scheme 4: Synthesis of 1, 2, 3-triazoles (3d) by flash method technic 1-Benzyl-4-
(phenoxymethyl) triazole (3d):

Prepared from 66 mg (0.50 mmol) propargyl phenyl ether and 73 mg (0.55 mmol) benzyl
azide. The product was obtained as a white solid. (Yield 99 %); CisH1sN3O, M = 265.31
g/mol™; mp: 119-121°C; FTIR: v 3132, 3016, 2970, 2920, 2866, 1588, 1488, 1239, 1222 and
1052 cm™; *H-NMR: § 5.17 (s, 2H), 5.51 (s, 2H), 6.95 (m, 3H), 7.26 (m, 4H), 7.33 (m,3H)
and 7.44 (s, 1H) ppm; BC-NMR: & 54.2, 62.0, 114.8, 121.3, 128.1, 128.8 , 129.1, 129.5,
134.5, 144.6 and 158.2 ppm; LC-MS: ELSD pur. 92 %, UV pur. 100 %; Rt = 9.56 min; m/z:
266 ([M"H]").

Synthesis of 1,2,3-triazole derivatives (3¢) by lonic Liquid Catalyzed method!®”

In round bottom flask, ionic liquid (5 mL), FeCls (20 mol%), (E)-nitro styrene (1a) (1 eq.),
and azide (2a)(2 eq.) were sited. The reaction was conducted at 100 °C. The resulting solution
was purified by column chromatography and recrystallized from to give the desired triazole

(3e). As shown in Scheme 5.
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Scheme 5: Synthesis of 1, 2, 3-triazoles (3e) by lonic Liquid Catalyzed method 1-Benzyl-
5-phenyl-1,2,3-triazole (3e):

(Yield 95 %); *H-NMR (CDCls, 300 MHz): § (ppm) 5.55 (s, 2H, CH2), 7.05-7.12 (m, 2H,
Ar), 7.22-7.33 (m, 5H, Ar), 7.38-7.48 (m, 3H, Ar), 7.75 (s, 1H, CH). **C-NMR (CDCls, 75
MHz): & (ppm) 51.83, 126.97, 127.17, 128.16, 128.82, 128.92, 128.95, 129.50, 133.30,
135.53, 138.15. ESI (+)-MS: m/z [M ¥ H] calcd for C15H14N3 is 236.1182, found: 236.0952.

Synthesis of 1,2,3-triazole derivatives (3f) by Nonconventional or MWI techniquel?!??!

An appropriate halide (1) terminal alkyne (2) and sodium azide (1.1 mmol) in a 1:1 mixture
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of water and tert-butyl hydroxide. (1.5 mL each) then added the copper wire (50 mg), copper
sulphate solution (1N, 200 pL), The mixture was then irradiated for MWirradiation power of
100 W. The resulting solution was purified by column chromatography and recrystallized
from to give the desired triazole. As shown in Scheme 6.

Br.
N \ water tert-BuOH l‘\lw
NaN. -
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Scheme 6: Synthesis of 1,2,3-triazoles (3f) by Nonconventional or MW!I technique
Synthesis of 1-benzyl-4-phenyl-1H-1,2,3-triazole (3f):

(Yield 90%); 'H NMR (300 MHz, CDCl; + CD3s0D): & = 5.46 (s, 2H), 7.25 — 7.39 (m, 8H),
7.67 (s, 1H), 7.77 (d, 2H, J = 7.3 Hz) ppm. **C NMR (75 MHz, CDCl; + CD;0D): § = 53.8,
119.6, 125.4, 127.7, 127.9, 128.4, 128.6, 128.8, 130.4, 134.6, 147.9 ppm. DEPT (75 MHz,
CDCl; + CD30D): 8 = -54.5, 120.2, 126.1, 128.4, 128.6, 129.1, 129.3, 129.5 ppm. EI - MS
[M™]: 235 (100%).

Synthesis of 1,2,3-triazole derivatives (3g) by using Quaternary Ammonium Salt at RT
method!?31(24]

Tetra-n-butyl ammonium fluoride (TBAF- quaternary ammonium salt), azide,
diphenylacetylene and 2-(trimethylsilyl) phenyl trifluoromethane sulfonate in THF. After
stirring the resulting mixture overnight at room temperature, by flash column

chromatography afforded benzotriazole as a white solid. As shown in Scheme 7.
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Scheme 7: Synthesis of 1,2,3-triazoles (3g) by using Quaternary Ammonium Salt at RT
method Triazole (39):

A colourless paste (18 mg, 72%): Rf = 0.28 (15% MeOH in CHCI3); IR (neat) 3370s br (O-
H), 2920s, 2851s, 2460w, 1711w, 1630s (C=0), 1557w, 1467s, 1356w, 1242w, 1230m,
1092w, 1084w, 1076s, 1053m, 1046s, 767m, 757m; *H NMR (300 MHz, CDCl3:CD30D,
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2:1): 0.84 (app. t, 6H, J 7.2), 1.13-1.34 (stack, 68H), 1.42-1.69 (stack, 4H), 2.11 (app. t, 2H, J
7.7 Hz), 3.45-3.53 (stack, 2H), 3.57 (dd, 1H, J 10.5, 5.7 Hz), 3.58-3.77 (stack, 3H), 3.85-3.89
(m, 1H), 4.09-4.21 (stack, 2H), 4.36-4.41 (stack, 2H), 4.81 (d, 1H, J 2.4 Hz), 7.19-7.28 (m,
2H), 7.30-7.38 (m, 2H), 7.39-7.45 (m, 2H), 7.45-7.52 (stack, 4H), exchangeable protons not
observed; *C NMR (75 MHz, CDCl5:CD;0D, 2:1): 14.6 (CH3), [23.3, 26.1, 26.6, 30.0, 30.1,
30.4, 32.6, 33.4, 37.1 (CH,, some overlapping alkyl resonances)], 48.9 (CH,), 50.7 (CH),
67.7 (CHy), 69.4 (CH), 70.1 (CH), 70.2 (CH), 70.6 (CH), 72.6 (CH), 75.4 (CH), 100.3 (CH),
126.8 (CH), 127.6 (CH), 128.4 (CH), 129.4 (CH), 130.18 (CH), 130.22 (CH), 131.2 (quat.
C), 132.5 (quat. C), 144.0 (quat. C), 175.0 (quat. C), one quaternary carbon not observed due
to resonance overlap; m/z (TOF ES") 1083.8 ([M*Na]", 100%); HRMS m/z (TOF ES")
1083.8062. CgsH108N4sNaOg requires 1083.8065.

Synthesis of 1,2,3-triazole derivatives (3h) by Ball milling method!%°!
Alkynes and the corresponding aryl azide with Cu(OAc), and two 7 mm diameter stainless
steel balls. and the closed vessel was positioned in the IST500 mill after 3.5 h at 30 Hz

milling and then crude product purified by column chromatography. As shown in Scheme 8.
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Scheme 8: Synthesis of 1,2,3-triazoles (3h) by Ball milling method Crystal data for 3h:
(Yield 57%); 0.763 x 0.424 x 0.155 mm?®; CasH16CIFsN,O, Mr = 480.87, triclinic, space
group P-1 (No. 2); a=8.0775(4) A, b =10.3530(5) A, c = 13.7751(6) A, o.= 82.383(4)°, B =
74.062(4)°, y = 84.946(4)°, V = 1096.29(9) A3; Z=2; p = 1.457 g cm >, p(Mo Ka) = 0.226
mmfl; Omax =27.999°, 19408 reflections measured, 5276 unique reflections and 3932 with I
> 20(I), Rint = 0.0337; Final R indices [(I > 26(I)]: R = 0.0538, wR = 0.1453, [all data]: R =
0.0729, wR = 0.1603, S = 1.180 for 334 parameters and 23 restraints, largest diff. peak and
hole 0.335/—0.403 e A™>

Synthesis of 1,2,3-triazole derivatives (3i) by Solvent free techniquel?”
To a clean oven dried round bottom flask alkyne azide CuBr and [DBU]JOAc (400 pl) were

taken and stirred until mixture solidifies. After completion of the reaction the product is
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directly subjected to column chromatography afforded the desired triazole product. As shown

in Scheme 9.

o @ Cul, 1mol% Oﬁww
+ [DBUJOAC 3\

2a 3i

Scheme 9: Synthesis of 1,2,3-triazoles (3i) by Solvent free technique 1-Benzyl-4-phenyl-
1H-1,2,3-triazole (3i):

White solid; (Yield 98 %): mp 127-130°C, *H NMR (600 MHz, ) & 7.80 (d, J = 8.1 Hz, 2H),
7.67 (s, 1H), 7.44 — 7.35 (m, 5H), 7.31 (t, J = 6.5 Hz, 3H), 5.57 (s, 2H). **C NMR (150 MHz,
CDCl3): 6148.32, 130.61, 129.25, 128.89, 128.25, 128.16, 125.78, 119.56, 54.32. MS (ESI)
m/z: 236.16 [M * H]", cal. 236.11.

Synthesis of 1,2,3-triazole derivatives (3j) by Transition-Metal-Free Catalytic techniquel®®

To a stirred DMSO solution of aryl alkyne and aryl azide, tetramethylammonium hydroxide
or benzyl trimethylammonium hydroxide. After addition of base catalyst, the reaction
mixture was stirred at room temperature under an atmosphere of N, (g) and monitored either
by TLC. where the desired product could not be isolated by filtration, it was extracted with
EtOAc. followed by flash column chromatography. As shown in Scheme 10.

NMe4OH aq,

N3 ©/§ 10mol% @
+ _—>
DMSO, rt N
\

N:N 3

Scheme 10: Synthesis of 1,2,3-triazoles (3j) by Transition-Metal-Free Catalytic
technique 1,5-Diphenyl-1H-1,2,3-triazole (3)):

Isolated as an off-white solid by vacuum filtration: (Yield 87%); mp 113-114 °C (lit.113-
114 °C); *H NMR (400 MHz, CDCls) & 7.87 (s, 1H), 7.46-7.32 (m, 8H), 7.26-7.22 (m, 2H);
3¢ NMR (100 MHz, CDCl3) 6 137.7, 136.6, 133.4, 129.3, 129.2, 128.8, 128.6, 126.7, 125.2;
HRMS (ESI-TOF) (m/z): [M*H]" calcd for C14H15N3, 222.1026; found, 222.1038.
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Synthesis of 1,2,3-triazole derivatives (3k) by Transition-Metal-Catalytic techniquef®®
Azides, terminal alkynes, sulfoximines CuSCN, and MeOLi were added in dry MeCN and
stirred for 12 h at room temperature in air. After the reaction was completed, crude product
was purified with flash chromatography, as shown in Scheme 11.

[o]
i
CuSCN,20mmol% N

N
* X MeOLi, 2eq N
—_—
HN + + Air,rt /©/\ Y\S@
¢ Br CHCN g N=N

3k

Scheme 11: Synthesis of 1, 2, 3-triazoles (3k) by Transition-Metal-Catalytic technique
((1-(4-bromobenzyl)-4-phenyl-1H-1, 2, 3-triazol-5-yl)imino) (methyl) (phenyl)-16-
ulfanone (3k):

shallow yellow oil, (75.5 mg, 81% yield.) *H NMR (500 MHz, CDCl3) & 7.86 — 7.84 (m, 2
H), 7.69 — 7.67 (m, 2H), 7.59 — 7.56 (m, 1H), 7.44 — 7.39 (m, 6H), 7.32 — 7.28 (m, 1H), 7.22
—7.20 (m, 2H), 5.60 — 5.53 (m, 2 H), 3.05 (s, 3H). **C NMR (125 MHz, CDCls) & 137.4,
137.3, 134.9, 134.8, 133.9, 131.6, 129.7, 129.4, 128.4, 127.7, 127.4, 126.8, 121.8, 50.2, 44.6.
HRMS (ESI) m/z: [M " H]" Calcd for C,H2BrN4OS, 467.0536; Found: 467.0533.

Synthesis of 1, 2, 3-triazole derivatives (3I) by water as a Green solvent techniquel?&!

Azide, Et3N, water and Cul were added successively with acetylene gas and the mixture was
stirred at room temperature for 24 h. After completion of the reaction, the resulting solution
was purified by column chromatography and recrystallized from to give the desired triazole.

As shown in Scheme 12.

N; Cul, base @\
— >
+ O N\

Water, rt, 24hr

A\

=z

3l

Scheme 12: Synthesis of 1,2,3-triazoles (31) by water as a Green solvent technique 1-
Phenyl-1H-1,2,3-triazole(3l):

White solid; (Yield 90%); mp 52-53°C; *H NMR (CDCls): & 8.04 (s, 1H), 7.82 (s, 1H), 7.73
(d, J = 8.0 Hz, 2H), 7.52 (m, 3H); *C NMR (CDCls): 5 136.8, 134.2, 129.5, 128.5, 121.7,
120.4.
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Synthesis of 1, 2, 3-triazole derivatives (3m) by using Ultrasonic Irradiation as a Green
techniquet®

A mixture of the alkyl halide, sodium azide, terminal alkyne and CulL1PPh; complex in
distilled water was placed two-neck flask. The mixture was directly irradiated with an
ultrasonic probe at 60°C and maintained at this temperature for 30 min. The resulting
precipitate was filtered, washed with water and then purified by flash chromatography to
afford the pure 1,2,3-triazoles 1,4-disubstituted (3m). As shown in Scheme 13.

Br.
CulL{PPh, Nw
e (S (Y
US irradiation N
2 3m

1

Scheme 13: Synthesis of 1,2,3-triazoles (3m) by using Ultrasonic Irradiation1l-Benzyl-4-
phenyl-1H-1,2,3-triazole (3m):

white solid (Yield 85%); mp 132—133 °C . *H NMR (400 MHz, CDCls): & = 5.57 (s, 2H),
7.29-7.33 (m, 3H), 7.35-7.41 (m, 5H), 7.66 (s,1H), 7.81 (d, J=7.2Hz, 2H) ppm. 3¢ NMR
(101 MHz, CDCl3): & = 54.2(CH,), 119.5(CH),125.7(CH), 128.1 (CH), 128.2 (CH), 128.8
(CH), 129.1 (CH), 130.5 (C), 134.7(C), 148.2(C) ppm. HRMS (ESI"): calcd for CisH14N3"
236.1182 [M"H]"; found 236.1188.

Table 1: Reaction condition, Time, Temperature and Yield of Compounds 3a-3m.

Comp. Time with temp. | Yieldin % | Reaction Conditions
3a | 16-36hrat80°C 5g | Amberlyst-15, 1,4-
Dioxane
Sod. Ascorbate
- 0 ’
3b 1-3 hr, at 60 °C 90 CUSO4:5H,0
3c 20 hr at 150 °C 40 Heated in a sealed glass
bottle
3q 5 min at RT 99 Amberlyst?A-_Zl, Neat,
copper (1) iodide.
3e | 2to72hrat100°C 95 lonic Liquid, FeCls
Catalysed
. Copper sulphate
3f 2- 5min at 100 W 90 solution, MWI,
39 Overnight at RT, 69 QA Salt
3h Grinding for 3.5 hr, 57 Cu(OAc)2, two 7 mm
30Hz diameter SS balls
3i Neat 98 CuBr(1mol%),
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[DBUJOAC (400 pl)

3 2-12 hr, RT 87 NMe,OH aq.,DMSO
3k 12 hr at RT 81 CuSCN, MeOLi ,MeCN
3l 24 hrat RT 90 Cul, water solvent

CulL;1PPhz complex,

3m 60°C, 30 min 85 US|, water

3. CONCLUSION

In conclusion, here we described comparative study of preparation of 1,2,3-Triazole Via
Click reaction by several methods. Among which, this study prove that green synthetic
method (3d) is most efficient via click reaction by simple, solvent free, Amberlyst-A-21 and
copper (1) iodide catalyzed at normal room temperature are the merit of this reaction with 99

percent of yield is obtained within few minutes.
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