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Abstract 

In this study, 1,2,3-Triazole derivatives have acquired 
conspicuous significance due to their wide spectrum of biological 
activities. There is a growing demand  for the preparation of new 
antimicrobial agents due to the developing resistance towards 
conventional antibiotics, 1,2,3-Triazoles are an important class of 
organic compounds due to their wide applications in the 
synthesis of pharmaceuticals, receptors, fluorinated hydrogels, 
antibiotics, ntitubercular agents, ligands,  surfactants, nucleosides, 
and their applications in radiochemistry, Sharpless and 
coworkers defined click chemistry as a ‘set of powerful, highly 
reliable, and selective reactions for the rapid synthesis of useful 
new compounds and combinatorial libraries ,The example of a 
click reaction is the copper-catalyzed Huisgen’s 1,3-dipolar 
cycloaddition of azides and terminal alkynes. This reaction is 
regioselective, forming only 1,4-substituted products, is 
insensitive to the solvent, and can be performed at room  
temperature, it proceeds with high yields and is about 107 times 
faster than the uncatalyzed reaction. 
Keywords:1,2,3-Triazoles, Antibacterial activity, Antivenom 
Effects, anti-inflammatory, Anti-cancer Activity. 

1. Introduction 

In this study, 1,2,3-Triazole derivatives have acquired 
conspicuous significance due to their wide spectrum of 
biological activities. There is a growing demand  for the 
preparation of new antimicrobial agents due to the 
developing resistance towards conventional antibiotics, 
1,2,3-Triazoles are an important class of organic 
compounds due to their wide applications in the synthesis 
of pharmaceuticals, receptors, fluorinated hydrogels, 
antibiotics, ntitubercular agents, ligands, surfactants, 
nucleosides, and their applications in radiochemistry, 
Sharpless and coworkers defined click chemistry as a ‘set 
of powerful, highly reliable, and selective reactions for the 
rapid synthesis of useful new compounds and 
combinatorial libraries ,The example of a click reaction is 
the copper-catalyzed Huisgen’s 1,3-dipolar cycloaddition 
of azides and terminal alkynes. This reaction is 
regioselective, forming only 1,4-substituted products, is 
insensitive to the solvent, and can be performed at room  
temperature, it proceeds with high yields and is about 107 
times faster than the uncatalyzed reaction.gas phase[1]. 
They have been synthesized by Cu(I)-catalyzed 1,3-dipolar 

cycloadditions according to the procedures of Sharpless 
and Meldal. Also, they have been prepared using 
microwave irradiation and ultrasound. Introducing a 
Carbohydrates, a group of prominent biomolecules from 
renewable resources that have great structural diversity are 
crucial components at the interface of chemistry and 
biology due to the increase of its solubility in water and 
reduction in toxicity. Sugar based bis-1,2,3-triazoles have 
been prepared as nonionic surfactants starting from D-
glucose and Dgalactose[2,3]. 

 
1,2,3-triazole links have emerged as a popular bridging 
units in carbohydrate chemistry because of the facile 
efficient method of their introduction, which referred to as 
"click chemistry". The later method is based on Cu(I)-
catalyzed version of Huisgen's 1,3-dipolarcycloaddition of 
azido sugar to terminal alkynes and it has been 
successfully applied for the synthesis of various 
glycoconjugates including multivalent glycosides[4]The 
main obejctive of research work  is Synthesis of new 
1,2,3-triazoles by using copper (I) catalyzed 1,3-alkyne-
azide cycloaddition "Click Chemistry". 

2.BIOLOGICAL ACTIVITIES ON 
TRIAZOLE AND THEIR DERIVATIVES  

2.1 Antibacterial activity 

Synthesis of new 1,2,3-triazoles [4] were prepared by Jalal 
etal Four n-alkyl azides; n-heptyl azide, n-octyl azide, n-
decyl azide and n-dodecyl azide (1a-d) were prepared via 
SN2 reaction of alkyl halides and sodium azide. In different 
step, D-fructose was converted to 2,3:4,5-di-O-
isopropylidene-D-fructopyranose (3) using acetone and 
sulfuric acid as catalyst. The reaction of compound (3) 
with propargyl bromide in DMF afforded the terminal 
acetylene (4) in very good yield. The derivative (4) was 
reacted with synthesized n-alkyl azides (1a-d) 
viacycloaddition reaction using Cu(I) as catalyst afforded 
D-fructose based 1,2,3-triazoles, All synthesized 
compound were identified by TLC, FTIR and most of 
them were characterized by 1H NMR, 13C NMR, COSY, 



H
a
E
s

 
 
 

HSQC and HR
antibacterial ac
Escherichia co
shown in the Fi

 
C7H15 Br

D-Fructose

2

Reagents and coditions:

rt, 2 h; iv] propargyl brom

CuSO4.5H2O, DMSO, 65

i

iii

O

HO
OH

HO

OH

6a-d

Fig. 1 Synth
 

Fig. 21H N
 

Fig. 313C N
 

IJISET - Internat

RMS. The syn
ctivity in vitro 
oli (-) and St
ig.1, 2, 3as bel

C7H15 N3

1a

OH

O

O
O

O

O

3

: i] NaN3 , DMF, 70oC, 24

mide, NaOH, DMF, -20oC 

5oC, 48h; vi] Amberlite IR 

vi

O
N

N

N

R

H

hetic methods of

NMR spectrum of

NMR spectrum o

tional Journal of In

nthesized comp
against two kin
taphylococcus 
ow: 

R I

R = -C8H17, -C10H

R

O
O

4

O

O
O

O

5a-d

4 h; ii] NaN3 , DMF, 70oC,

- rt, 24 h; v] n-alkyl azide, 

120 H+, MeOH/H2O, 60oC

ii

iv

i

f 1,2,3-triazoles[

f compound (5a)

f compound (5a

nnovative Science

ww

pounds showe
nds of bacteria
aurous (+).A

H21 and -C12H25

N3

1b-d

O

O

O

O

O
N

N

N

R

O

, 4 h; iii] Acetone, H2SO4,

Na ascorbate, 

C, 48 h.

v

[4]. 

)[4]. 

a)[4]. 

e, Engineering & T

ww.ijiset.com 

d 
a: 

As 

, 

 

 

Co

DM

Ka

 
Adnan 
triazole
display
bacteria
 

Fig
 

Krim e
acyclo-
via cop
pharma
design 
shown i
 

HN

N

O

O

R=

F

Technology, Vol. 2

Table I Antiba

ompound 
Zo

G+S
5 

MSO 

anamycin 
7 

5a 
- 

5b 
- 

5c 
- 

5d 
- 

6a 
- 

6b 
- 

6c 
- 

6d 
- 

et.al [5] synthe
es has been 
ed various bio
a. As shown in

g.4 Synthesis of 

t. al [6]prepar
nucleosides li

pper (I) -cataly
aceutical impor

and synthesis
in theFig.5 bel

R
Br 1

=H,CH3,I

Fig. 5 Series of n
link

2 Issue 4, April 20

acterial activity o
one of inhibition in 

Staphylococcus 
10 20 

- 

28 28 

02 04 

04 06 

04 07 

04 05 

03 05 

03 04 

04 06 

05 07 

esis of D-idito
reported. The
logical activiti

n the Fig.4below

D-iditol based t

red A series of
inked to nucle
yzed 1,3-dipol
rtance of triaz
s of various t
low: 

N

N

O

O

R
2

O
AcO

novel 1, 2, 3-tria
ked to nucleobase

15. 

ISSN 2

of compounds 5a
(mm), concentratio

G-Escherichia 
5 10 

- -

28 27 

- 02 

- 02 

- 03 

- 02 

- 03 

- 03 

- 05 

- 04 

l based tetraki
ese heterocycl
ies against two
w 

etrakis-1, 2, 3-tr

f novel 1, 2, 3
eobases were 
lar cycloadditio
zoles has prom
triazolonucleos

O

N

N

N
O

HO

N
N

N

O

HO

O N3

azole acyclo-nuc
es)[6] 

348 – 7968 

902 
 

 

a-d[4]. 
n (μg/mL) 

coli 
20 

- - 

28 

05 

03 

05 

04 

03 

04 

10 

05 

s-1, 2, 3-
les have 

o types of 

 
riazoles)[5] 

3-triazole 
prepared 
on . The 

mpted the 
sides. As 

N

N

O

R

R=H,CH3,I

 
leosides 



S
d
te
b
a
a
(
 

F

 
2
 
D
tr
e
L
c
m
p
c
in
 

N

N

 

 
Sharba et al,
derivative com
etrazole rings 

biological activ
against one str
aurous), Gram
Candidas) and

D-Fructose
BzCl

Py

BzO

Fig 6. Synthesize

2.2Antivenom

Domingos et.a
riazole deriva

effects caused 
Lachesis muta
compounds we
manner, the fib
proteolysis pro
compounds inh
n the Fig.7 bel

N

N
N

N

O

O Me

H S

O

O

Me

1

N

N
N

N

O

O Me

H S

O

O

Me

4

Fig7. (

IJISET - Internat

,[3] synthesiz
mprising 1, 2, 3

via 1,3-dipola
vity of some pr
rain of Gram +
m –ve bacter
d fungi (Asperg

O OH

H
H BzO

HOBz

O

O

m

ed a new fructof
2, 3-tria

m Effects 

al. [7]synthesiz
atives to inh
by the venom

a. In vitro 
ere impaired i
brinogen or pla
oduced by bot
hibited biologic
ow. 

N

N
N

N

O

O

H S

O

O

Me

2

Me

N

N
N

N

O

O

H S

O

O

Me

synthesized six o
deriva

tional Journal of In

zed a new 
-triazole, 1, 2,

ar cycloaddition
repared compou
+ve bacteria (S
ria (Escherich
gillus flavus) as

OBz

multi step leads to

H
H

OB

HO

furanosyl derivat
azole)[3] 

zed six of a s
hibit some p
ms of Bothrop
assays show

in a concentra
asma clotting, 
th venoms. M
cal effects in vi

Me

NO2

2

N

N
N

N

O

H

Me

e

Cl

N

N
N

N
H

5

of a series of 1,2
atives)[7] 

nnovative Science

ww

fructofuranosy
, 3-triazoline o
n reaction. Th
unds was teste
Staphylococcu

ha coli), yeas
s Fig.6. 

O N

BzO

HBz

OH

N

N

OH

(CH2)2

CH3

tive comprising 

series of 1,2,3
harmacologica

ps jararaca an
ed that thes
ation-dependen
hemolysis, an

Moreover, thes
ivo. . As shown

O

O Me

S

O

O

Me

NH

3

N

O

O Me

S

O

O

Me

O

6

2,3-triazole 

e, Engineering & T

ww.ijiset.com 

yl 
or 
he 
d 

us 
st 

1, 

3-
al 
d 

se 
nt 
d 

se 
n 

H2

OMe

2.3Ant

A serie
were r
synthes
triazole
charact
NMR, I
2, 4-tri
have b
pharma
antifung
As show

2.4Ant

Jun Hu
based o
from na
via clic
affinity
aldehyd
pentacy
glycone
used fo
shown i

Fig.9 

 

Technology, Vol. 2

ti-cancer Act

s of 4-aryliden
reported by O
sized from the
e with certa
erized by elem
IR and UV spe
azoles and 4, 
been found 

acological ac
gal, anticancer
wn in the Fig.8

Fig.8 4-am

ti-inflammatio

u [9] et.al syn
on 1,2,3-triazo
atural triterpen
ck chemistry a
y for Hg2+ ion
de groups. 
yclic triterpen
e or glycosides
or anti-inflamm
in the Fig.9 be

affinity for Hg2+

2 Issue 4, April 20

tivity 

namino-4H-1, 2
Olcay et al. 
e treatment of
ain aldehydes
mental analyse
ectral data. In r

5-dihydro-1H
to be asso

ctivities such
r, anti-inflamm
8 below 

mino-4H-1, 2, 4

on 

nthesized a no
ole glycyrrhet
noid molecules
and they showe
n by both the 1
Glycyrrhetinic

noid presentin
s from medicin

mation, anti-vir
low: 

+ ion by both the

15. 

ISSN 2

2, 4-triazole de
[8]. This seri
f 4-amino-4H-
s. Compound
es and 1H NM
recent years, v

H-1, 2, 4-triazo
ociated with 
h as anticon

matory and antib

-triazole[8] 

ovel type of r
tinic acid and
s has been syn
ed high selecti
1,2,3-triazole r
c acid is a
g in the for
nal plants. It i
rus and anti-tu

e 1,2,3-triazole ri

348 – 7968 

903 
 

 

erivatives 
ies were 
-1, 2, 4-
ds were 
MR, 13C 
various 1, 
ol-5-ones 

diverse 
nvulsant, 
bacterial.  

 

receptors 
d derived 
nthesized 
ivity and 
rings and 
a facile 
rm of a 
is mainly 
umor. As 

 

ings)[9] 



2

A
f
g
g
a

R

G
c
a
d
p
m
s

3

S
c
C
p
1
g
in
a
ta
b
im
r
s
a

A

T
K

2.5Glycosyl tr

Anand et al [2
for them α-g
glucose- 6-pho
glycohybrids 
against these en

ORO

OR

Gopi et.al [
correlation of p
antagonists of
derivatives of 
phases through
modified prolin
side chains. As 

Fig.11 

3. Conclusio

Sugar based  
copper (I) catal
Chemistry" fr
propargyl alky
1,2,3-triazole s
general, increa
ncreasing the m

acetals from su
arget compoun

biological ac
mportance o

recommended t
such as; anti
antiviral activit

Acknowledgm

The author wo
Kerbala in curr

IJISET - Internat

riazoles 

2] synthesized 
glycosidase, g
osphatase inhib

showed prom
nzymes. As sho

O

O
X

N

Fig.10 synthesize

10]. investig
peptide conjug
f HIV-1 gp1

the original 
h the reaction
ne residue with
shown in the F

receptor site ant

ons 

1,2,3-triazoles
lyzed 1,3-alkyn
rom D-Fructo
yne groups; t
egment were s
asing the leng
melting temper
ugar moiety le
nds. Adding to
tivity of th
of 1,2,3-tria
to study in det
ifungal activit
ty. 

ments 

ould like to ac
ring out this res

tional Journal of In

glycohybrids 
lycogen phos

bitory activities
mising inhibi
own in the Fig

N

N

O

RO

R

d glycohybrids[2]

gated the str
gates that act a
20 The grou
bioactive pep

n of an immo
h alkynes conta
Fig.11 below: 

tagonists of HIV

s were synthe
ne-azide cyclo
ose derivativ
these compoun
synthesized in 
gth of alkyl 
rature. The dep
ed to increase 
o this, this wor
hese glycoco
azole derivat
tails other biolo
ty, anticancer

cknowlege the
search work. 

nnovative Science

ww

were screene
sphorylase an
s. A few of th
itory activitie
.10below: 

OR

OR

RO  

 

ructure–activity
as receptor sit
up synthesize
ptide on soli
obilized azide
aining differen

V-1)[10] 

sized by usin
oaddition "Click
ves containin
nds containin
good yields. In
chain leads t
protection of d
the polarity o

rk evaluates th
onjugates, th
tives, It i
ogical activitie
r activity an

e University o

e, Engineering & T

ww.ijiset.com 

d 
d 

he 
es 

y 
te 
d 
d 

e-
nt 

 

g 
k 
g 
g 
n 
o 

di 
of 
he 
he 
is 
es 
d 

of 

Refere
[1]   A. 

Geor
[2]  N. A

Trip
synt
inhib

[3] A. H
of 
Dipo
14(2

[4] A. I
Copp
1,2,3
Phar

[5]A.I. M
CAT
EVA
BAS

[6]Jam
Synt
triaz
Hyd
Alky

[7]T.F. 
A.K
Souz
1,2,3
Snak

[8]Jyoti 
Tria
4(12

[9]J. H
bind
for 
4342

[10]H. 
Mad
Jawa
Kreb

[11]Smi
dete
pept
type

 
 

Technology, Vol. 2

ences 
C. Tom_, Secti
rg Thieme Verla

Anand, N. Jaiswa
pathi; Application
hesis of 1,2,3-1H
bitors, Carbohyd

H. K. Sharba, Y. 
New Carb

olarcycloadditio
2), 2011, 1-9.,  
I. Mohammed, 
per (I) Catalyze
3-Triazoles Bas
rmaceutical Scie
Mohammed, R.S
TALYZED S
ALUATION 
SED ON D-IDIT

mal Krim ,Moh
thesis of 1
zolocarboacyclon
droxybutyl)guani
yne Cycloadditio
Domingos, L.A

K.Jordão, A.C. C
za, E. F. Sanche
3-Triazoles agai
kes, Biomed R
Sharma, Shamim
zoles: A potent

2):5157-5164. 
Hu, M. Zhang, L
ding ability of 1,
recognition of H
2-4345. 
Gopi, M. Uma

dani, F. Tuzer, 
anda, S. R. Mille
bs, A. B. 
th, J. Sodros
rminants for af
tide entry inhib
e-1, J. Med.Chem

2 Issue 4, April 20

ion 13.13, Scie
ag KG. 
al, S.K. Pandey, 
n of click chemi
H-triazolyl glyco
dr Res., 346, 201
A. Al-Fattahi an

bohydrate De
on Reaction, J.

N. H. Mansoor
ed Synthesis and
ed on D-Fructo

ences, (2013) 
S. Jwad and N.A
SYNTHESIS 

OF TETRA
TOL Int. J. Chem
a Taourirte  a

1,4-Disubstituted
nucleoside A
ine by Cu(I)-C
on ,Molecules 20
A. Moura, C. C
Cunha, V. F. Fe
ez, and A. L. Fu
inst Bothrops jar
Res Int, 201
m Ahmad, M. S
tial review,J. Ch

i B. Yua and Y.
,2,3-triazole-bas
Hg2+ ion Med

ashankara, V. P
S. Baxter, I. 

er, A. Schoen, J.

ski, I. Chaik
ffinity enhancem
bitor of human 
m., 51, 2638–264

 
Jalal Hasa
Karbala-Ira
Graduated 
and he rec
from B
completed 
degree in
Kerbala U
+96478109
jallal_hass

15. 

ISSN 2

ence of Synthes

A.K. Srivastava
istry towards an 
ohybrids as enzy
11,16-25. 
nd F.W. Askar; 
erivatives Vi
 Al-Nahrain U

r  and j. h. mo
d Antibacterial a
ose , Karbala J

A. Al-Radha; CO
AND BIOL

AKIS-1,2,3-TRI
m. Sci., 11(1), 20
and Joachim W
d Mono an
Analogues of
Catalyzed Click
012, 17, 179-190
Carvalho, V.R. 
erreira, M. Cecí
uly; Antivenom 
raraca and Lach
13, 2013, 1-7. 
Shamsher Alam, 
hem. Pharm. R

 Ju, Bioorg;Synt
sed triterpenoid 
d. Chem. Lett., 

Pirrone, J. LaL
Zentner, S. Co
. C. Klein, E. Fr

ken, (2008), 
ment of a dual a

immunodeficie
47. 

an Mohammed w
aq on 11 Novem

from the Karba
ceived a BSc in 
abylon Univer

and received a
n Organic Che
University. His 
911159 
an@yahoo.com. 

348 – 7968 

904 
 

 

sis, _2004 

a and R.P. 
efficient 

yme 

 Synthesis 
ia 1,3-

University, 

ohammed, 
activity of 
Journal of 

OPPER (I) 
LOGICAL 
IAZOLES 
013, 1-11. 

W. Engels, 
nd Bis-
f 9-(4-
k Azide-
0 

Campos, 
lia. V. de 
Effects of 

hesis muta 

Bioactive 
es., 2012, 

thesis and 
receptors 
20, 2010, 

Londe, N. 
ocklin, N. 
reire, F. C. 

Structural 
antagonist 
ncy virus 

was born in 
mber 1983 
ala School 
Chemistry 

rsity. He 
a master’s 
emistry in 
contact is 

email: 


