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ABSTRACT

Benzotriazole is a bicyclic heterocyclic system consisting of three nitrogen atoms and fused
benzene ring, shows wide range of biological and pharmacological activities. Benzotriazole can
be synthesized using benzene-1,2-diamine and carboxylic acid. Benzotriazole posses wide
spectrum of biological activities like including antibacterial, antifungal, antiviral, anti-
inflammatory, antihypertensive, analgesic properties. The present reviews attempted to gather
the various developments in synthesis and biological activities of benzotriazole derivatives.
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INTRODUCTION
Benzotriazole are a class of heterocyclic orgammmound having a ring system containing

three nitrogen atoms and fused benzene ring shads wmnge of biological activities. It is
synthesised by diazotization process using benzghdiamine with sodium nitrite and acetic

acid.[1]
E;[NHz CH,COOH ©i'\'\\
—_— N
NaNQ, /
NH, N

Physical properties are listed in the below table:

Molecular formula GHsN;

Molecular weight 119.1240

Melting point 98.5-100°C

Nature White to brown crystalline powder
Density 1.36 g/cth

Solubility in water g/100 ml is 2 (moderate)

CAS Registry Number  95-14-7

UV absorbance 286 nm
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Substance is found to be harmful for aquatic orgasi On long term exposure it may cause skin
sensitization. Substance can be absorbed intodtig inhalation of its aerosol and by ingestion.
Stable in acids and alkali’s.

The other synthetic methods:

a) Copper-free ‘click’: 1, 3-dipolar cylcoaddition of azides and arynes:

Copper-free ‘click’: 1, 3-dipolar cylcoaddition @izides and arynes has been developed while
attempting to synthesize substituted benzotriazdles steps involved are: Arynes are formed
through fluoride-promotedortho-elimination of o-(trimethylsilyl) aryl triflates which can
undergo [3 + 2] cycloaddition with various azidesféarm substituted benzotriazoles. The rapid
reaction times and mild conditions make this amaetive variation of the classical ‘click’
reaction of azides and alkynes. [2]

N
YN R R
R— /N Et O,CCH, H
= N Cinnamyl H
hl p-Fluorobenzyl H

b) N-Alkylation of Benzotriazole under Solvent-FreeConditions:

An efficient, simple and solvent-free method forgiily regioselectiveN-alkylation of
benzotriazole in the presence of Si®,CO; and tetrabutylammonium bromide (TBAB) under
thermal and microwave conditions has been descrilmethis method, 1-alkyl benzotriazoles
were obtained regioselectively in moderate to lyighds and short reaction times. [3]

N\\ SiO,/K,CO,/TBAB N\\ /N\
/N T ORX A or MW > /N + =~ /N_R
N N\ N
H R
R=alkyl, aryl

Benzotriazoles are formed by cooling and stirrifigp@nzene-1,2-diamine with carboxylic acid.
Benzotriazole moiety possessing antifungal actif@gmpound b had good activity). [4]
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Various pharmacological activities of Benzotriazole
SI.No | Authors Structure and Pharmacological Adjivit
N Compounds Ar
AN a H
N
/ b 2-Br GHg,
N N c 3-Br GH,
72N d 4-Br GH,
/ e 2-Cl GH,
PrasazdolééK etal; Ar /N f 3-Cl GgH,
1. —N SH g 4-Cl GH,
h 2-NO, CeH,4
Compound d showed highest activity i 3-NO, C¢H,,
Antif | activity [5 .
ntifungal activity [5] ] 4-NO, CH,
k 2-OCH; CgH,
I 3-OCH,; GgH,
m 4-OCH; CgH,
n 4,4-N (CHg), CeH,
Ry
R a R.4=Cl, R;=2- Nitrobenzyl
2 N\ b Ry4=Cl, R; = 3- Nitrobenzyl
Ewa August- \N ¢ R_.4=Cl, R;=4- Nitrobenzyl
2. ynowicz-Kopec et / .
al: 2008 R N d Ry4=Cl, R;=3,5- Nitrobenzyl
3 \ e Ru.4=Cl, R =2,4- Nitrobenzyl
R, ORg
Antimicrobial activity [6]
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Analgesic and Antimicrobial activity [7]

377




Compound d, e, g

mild anti-inflammatory activity.
Anti-nociceptive and Anti-inflammatory agents [9]
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and h had significant anti-nocieepactivity, compound ¢ and f exhibitg

Mrunmayee P
Toraskar
et al; 2009
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d j had good activity.
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Antimicrobial activity [12]
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Compound b was found to be more effective.
Antifungal activity [13]
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Compound d had a good activity.
Anthelmintic activity [14]

Apart from pharmaceutical use benzotriazole is usaddustry as fixing agent in photographic
emulsion as anti-tarnish agents for copper andllity and as a corrosion inhibitor in anti-freeze
and water coolant systems. More recently benzatiészhas also been used as an additive in
anti-tarnish clothes. [15]

CONCLUSION

The plethora of research subscribed in this revigicates a wide spectrum of pharmacological
activities exhibited by benzotriazole derivativébe biological profiles of these new generations
of benzotriazole would represent a healthy matoix fiirther development of better medicinal
agents. An attempt is made to focus on some syaothedthods of benzotriazole includimg
Alkylation of benzotriazole under Solvent-Free Citinds and Copper-free ‘click’ methods. It
can act as an important tool for medicinal chemistslevelop newer compounds possessing
benzotriazole moiety that could be better agentenms of efficacy and safety.
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