Est. 1984

ORIENTAL JOURNAL OF CHEMISTRY

An International Open Access, Peer Reviewed Research Journal

www.orientjchem.org

ISSN: 0970-020 X
CODEN: OJCHEG
2022, Vol. 38, No.(2):
Pg. 295-301

One Pot Multicomponent Synthesis of Highly Commutated
1,2,3-Triazoles using some Pyrazole aldehyde through
“Click” Reaction

MOORTHY VETRISELVAN', MANICKAM PRAMESH", SELVARAJ JAYANTHI'
KITTAPPA GUNASUNDARI' and PONNUSAMY SHANMUGAM?

PG and Research Department of Chemistry, A. V. V. M. Sri Pushpam College,
Poondi-613 503, Tamil Nadu, India.
2QOrganic and Bioorganic Chemistry Division, CSIR-Central Leather Research Institute (CLRI),
Adyar, Chennai-600020, India.
*Corresponding author E-mail: mprameshchemistry @gmail.com

http://dx.doi.org/10.13005/0jc/380209

(Received: December 16, 2021; Accepted: March 25, 2022)

ABSTRACT

1,2,3 Trizole compounds are widely applied in major several technical and research areas
especially in drug discovery new chemical entities like trizoles are developed via click reactions.
Synthesis of heterocycles through cycloaddition reaction between azides and alkynes by employing
and azides using copper as catalyst is said to be Click reaction. Most commonly triazoles are utilized
in medicinal field as a drug linkers for bioconjugation. It found to have potential multiple applications
in biological as well as medical sciences. We describe herein the novel and efficient three step
multicomponent synthesis of highly substituted 1,2,3-triazole derivatives from pyrazole aldehyde,
diaminobenzene via N-alkylation by Click reaction. For the future, our perspective is studies of
anti-cancer, anti-viral and antimicrobial activities in 1,2,3-triazole.
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INTRODUCTION

“Click chemistry” includes reactions which
have simple and easy reaction conditions devoid of
chromatographic seperations, very high% of product
formation, highly stereospecific, involving quick
and easily removable solvents, mostly carried out
at room temperature. This methodology includes
carbon—carbon multiple bond addition reaction,
epoxide formation, heterocycle synthesis etc... that

enables the synthesis of many biologically potential
drug like organic compounds'. Cycloaddition of
azides with alkynes by sharpless et al.,? is one
such reaction that satisfies all the above requisites
involving water as solvent that resulting in formation
of 1,4-disubstituted 1,2,3-triazoles®5. The unique
characteristic of the 1,4-disubstituted 1,2,3-triazole
ring, based on its ability to contribute in hydrogen
bonding and dipolar interactions, makes click
chemistry even more beneficial for a several synthesis
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applications. This reaction seems to be far better
than Huisgen reaction as reported by A. Michael that
includes the catalyst free reaction between phenyl
azide and diethylacetylenedicarboxylate to form
triazoles accompanied by two to four by-products®®.
triazoles are 5-membered heterocycles with N as
heteroatom’s which are most suitable moieties utilized
in preparation of pharmaceuticals®'?, biologically
active compounds’® such as fluconazole'* and found
useful in material science. This triazole core is also
found in medicines for diseases like cancer'®, HIV'¢,
bacterial'”, malarial infections'® and for tuberculosis™®.
Moreover they show potential resistance to oxidation,
hydrolysis and other metabolic degradation.

An efficient method to synthesis highly
regioselective, 4-disubstituted 1,2,3-triazoles
(1,4-DTs) using Cu(l)-CuAAC was reported.?'
Subsequently, 1,5-disubstituted 1,2,3-triazoles were
synthesized by the RuUAAC reaction.? IrAAC reactions
and the Pd-catalyzed alkynyl bromide-acid cyclodition
were developed for the triazole synthesis.225
Considering the biological significance of the 1,4-DTs
and its derivatives various synthetic methods were
proposed using transition metal catalysts such as
silver, zinc, ruthenium, and iridium, but on contrary
their biological applications got further limited.

In this investigation, we reported the
synthetic route for a series of 1,4-DTs that processed
via one pot condensation of pyrazole aldehyde,
diaminobenzene via, N-alkylation through Click
reaction. All the synthesized triazoles were
characterized by FTIR, 'H, ®*CNMR and HRMS.

EXPERIMENITAL

Synthesis of triazole compound 7a-j

A mixture of prepared compound 5
(1 equiv.) (A. Keivanloo et al.,*®), NaN,(1.2 equiv.)
was stirred with benzyl bromide (1.2equiv.),
triethylamine (2.5 equiv.) and Cul (2.5mol%) in 2mL of
t-butanol:water (1:1) mixture at normal temperature
for 2 hours. The reaction was periodically monitored
via TLC in order to check the reaction was completed.
The mixture was further extracted with ethyl acetate
and the catalyst was removed by filtration. Finally,
the filtrate was concentrated and the residue was
run through column chromatography with 40% ethyl
acetate—hexane. The Pure triazole derivatives are
obtained at better yields.
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RESULTS AND DISCUSSION

To a mixture of 5a, Benzyl bromide 6a,
NaN,, Et,N and Cul, t-butanol:water was added in 1:1
ratio and stirring was done at normal temperature for
2 hours. The crude was extracted with ethylacetate
and purified via column chromatography (40%
ethyl acetate—hexane mixture) to produce triazole
in excellent yields. The structure of the products
obtained were characterize by using 'H and *C
nmr and HR-mass spectroscopy.The products were
summarizing in Table 3.
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Scheme 1. Synthesis of 1,2,3-triazole

Mechanism of the reaction

[
R

B &%

O

/., O

'%/ T
.
R
R

H
N

5o

&

a2

A
Br

\.C 93
Jg 7

o

=
2 C\mt?
ﬁé{j}-—/ "5'1'”"5&
Scheme 2. Plausible mechanism

The Cu catalyzed alkyne/azide
cycloaddition (CUAAC) was involved in the formation
of 1,2,3-triazoles. The mechanism involves via
copper acetylide A formation from Cul and alkyne 5
in initial step. Subsequent coordination of an organic
azide B. occurs, which is followed by cycloaddition to
form a 6-membered ring resulting in intermediate C.
It further undergoes ring contraction to form a copper
triazolide intermediate D. Protonolysis of D results
the formation of the product 1,2,3-triazole (7).
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Table 1: Condition optimization for the synthesis of 7a

@E/S@ (5 T

7a

NaNs, Eul, 2h, ft
base, selvent

Entry Solvent Base? Yield% 7a°
1 water CAN 10
2 water InCl, 15
3 water Yb(OTf), 20
4 water ZrOCl, 22
5 water Cul 40
6 t-BuOH Cul 70
7 t-BuOH+H,0 Cul 95

35a(1 equiv.), NaN, (1.2 equiv.), 6a (1.2 equiv.), triethylamine
(2.5 equiv.), and catalyst (2.5 mol%) at room temperature for
2 hours. Blsolated yield.

Initially, the reaction between prepared
compound of N-Propargyl pyrazolyl benzoimidazole
5a, sodium azide (NaN,) and benzylbromide 6a in
presence of ceric ammonium nitrate (CAN) catalyst
using water as solvent yields only 10% of desired
product (T-1, E-1). On repeat the reaction with
catalyst indium chloride (InCl,) the afforded yield
was 15% (T-1, E-2). When the same reaction was
proceeded with ytterbium triflate (Yb(OTT),) catalyst,
the product increased to 20% of yield. A marginal
increase 22% of amount of product was seen while
using zirconium oxychloride (ZrOCl,) catalyst (T-1,
E-4). A drastic raise in desired product upto 40%
was noticed with copper iodide (Cul) catalyst (T-1,
E-5). We tried the same reaction with t-BuOH as
solvent and Cul as catalyst, the percentage of the
product increases to 70% (T-1, E-6). The maximum
yield (95%) was obtained on using Cul catalyst in a
mixture of solvents t-BuOH-water (T-1, E-7).

The scope of reaction was elaborated to
other N-Propargyl Pyrazolyl benzoimidazole (5a-d)
and benzylbromide 6a-c (Table 3). The reaction
afforded compounds 7a-j in very good yields. The
scopes of the reaction are summarized in Table 3.

Table 2 Screening of solvents

Yielda (%)

Product Time (h) Water t-BuOH t-BuOH - Water mixture
7a 4 45 81 92
7b 6 42 70 88
7c 4 36 76 90
7d 5 47 78 94
7e 6 31 67 86
7f 4 35 75 88
79 3.5 44 77 90
7h 4 48 80 96
7i 4.5 42 74 90
7 6 40 73 92

alsolated yield. Base Et3N and catalyst Cul was used for all the
reactions.
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The solvent screening was carried out
using water, t-BuOH and mixture of tertiary butanol
and water and it was found that, the better result
were obtained with tertiary butanol and water
mixture. The results were summarized in Table 2.

The 'H-nmr range of compound 7a
displayed a two singlet at 5.06ppm and 5.19ppm
clearly shows that the presence of two methylene
group (-CH,). The singlet at 8.25ppm was assigned
to pyrazole ring proton. The singlet at 7.41ppm was
attributed to triazole ring proton. The range of 7.77-
6.98ppm was assigned to aromatic proton.

In the '3C-nmr spectra, the peak at 40.5ppm
and 54.1ppm was attributed to methylene carbon.
The peak at 110.9ppm was assigned to pyrazole
ring carbon and a peak at 122.0ppm was assigned to
triazole ring carbon. The peak appeared at 151.5pmm
was imidazole ring carbon. The HR-Mass spectrum
reveals the molecular ion peak [M]* at m/z 619.
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Table 3: Synthesis of 1,2,3-triazole (7a-j)
S.No Reactant (5) Benzyl bromide Product (7)a Time (h) Yieldb (%)
Br
SO ) : o
, O
Br g
2 NN NO LS
Vs o T
Br
Z// ’N:©
3 ©:N\ \\z éBr ©/ 76 QE:N 4 %
;s U I
cho Br OCH3
N
N ©:N\ \\z é ©/ 7a KEn’?w 45 94
// \© el
c Br
° C[ ( N N 7e KZ‘r«\’w
S, O
cl Br cl
6 ©:N\ o NO> " N 4 88
N N= A
5 & o~ ,N: :
cl Br ol
! @:N\ Ch éBr e &Z‘NN 35 90
s, O .
BF Br é
8 o< 45 96
@‘:N\ \\z é ©/ - K(:\fw
s O >
B, Br g
R
S, O
B Br
éi:@
10 <N é/Br =g L, T 35 92

B

aAll the integrated compounds were characterized by FTIR, '"HNMR, *CNMR, HRmass spectroscopy

blsolated yield after column chromatography
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CONCLUSION

We have demonstrated a one pot
multicomponent reaction that offers a simple method
for the synthesis of biologically important 1,2,3-triazole
derivatives from substituted imidazole, NaN,, benzyl
bromide, triethylamine, and Cul in t-butanol:water (1:1).
This method offers more precedence like light reaction
conditions, latent period, no toxic byproducts, good
yield and simple experimental and isolation procedures
making it a methodical route to synthesize the derivatives

of 1,2,3-triazole. For the future, our perspective is anti-
cancer, anti-viral and antimicrobial activities studies in
1,2,3-triazole derivatives.
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