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Abstract:

The present manuscript describes synthesis of aatesg of antimicrobial and antioxidant
agents (imidazole linked 1,2,3-triazole hybrid cawpds) and screened for thawvitro studies for
antimicrobial and antioxidant activity. In the pees investigation, We have developed a simple and
convenient method to design and synthesize imigamaked mono-triazole (6) as well as imidazole
linked bis-triazole (Pderivatives by using the click reaction followegtoulti component reaction for
compounds (6) andce-versa for the synthesis of compounds).(The reactions were carried out by
two different techniques, conventional heating amidrowave irradiation. Microwave irradiation
method offers excellent yields, lesser reactionetinand environmental friendly reactions. These
compounds were studied for their antimicrobial,i@atiant and molecular docking studies using
Schrodinger suite. For thein-vitro antimicrobial activity against gram-positive, gramgative
strains; preliminary results indicated that somgdtcompounds exhibited promising antimicrobial
potency especiallyc, 6h, 9d, 9eand 9h. Further these compounds were tested for timeiuitro
antioxidant activity using four different methodewf of them are exhibited excellent antioxidant
activity especiallyéd, 6h, 9a, 9c, 9e, 9f, 9Hn addition these compounds activity relationshigre
further supported bin-silico molecular docking studies some of the active camgs6c, 6h, 9dand

9e showed maximum dock score.

Key words: Imidazole, 1, 2, 3-triazole, anti-microbial, antidant, and molecular docking
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1. Introduction:

Imidazole and triazole derivatives are widely ussdan important class for many natural and
synthetic compounds to displace diverse range ofogical activities. Due to their biological
importance of Imidazole and triazole derivativeslely used for many clinical applications such as
mainly antimicrobial anti-inflammatory’ antioxidant ageritanticancef antipyretic’ anticonvulsant
antidepressaritantimalariaf antitumor’ antiviral*® (Fig.1). In the present manuscript synthesis the
biological studies of Imidazole and triazole defives were mainly involved in antimicrobial and
antioxidant studies. The antimicrobial agents heeltasic medicines for human and animal health, and
are considered as "miracle drugs” to treat infextioaused by microorganisms, fungi, parasites, and
viruses. Antimicrobial susceptibility testing care lused for drug discovery, epidemiology and
prediction of therapeutic outcome. In meanwhiletjicdants that can scavenge reactive chemical
element species is also of economical worth in gmémg the diseases like autoimmune,

cardiovascular and neurovascular diseases.

0 N N
N=N \):N( S (_\>o|
o OO
Antimicrobial agent Fluconazole derivative o ) I
antifungal agent Cimetidine- antiulcer drug Clotrimazole- antifungal
Figure. 1

These health risks encourages us to develop andicatdn of antioxidant, antimicrobial agents for
developing a convenient method for the synthesiswfazole linked 1, 2, 3-triazole hybrids with hig
potency, low toxicity and broad spectrum. Thereftihe synthesis of imidazole linked 1,2,3-triazole
hybrid compounds in the pursuit of novel and pogntompounds to become a new drugs for
antimicrobial, antioxidant agents. In the presemntestigation, we have designed and synthesized
imidazole linked mono-triazolesé-h) as well as imidazole linked bis-triazol@ath) derivatives by
using the click reaction followed by multi componhesaction (MCR) for compound&4-h) andvice-
versa for compounds9a-h). The reactions were carried out by two differe@hiniques, conventional
heating and microwave irradiation.Microwave irrdiia method offers excellent yields, lesser the

reaction times and environmental friendly reactioitiese compounds were studied for their
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antimicrobial, antioxidant and molecular dockingdiés using Schrodinger suite. For thighvitro
antimicrobial activity against gram-positive, gramgative strains; preliminary results indicated tha
some target compounds exhibited promising antirbiatgpotency especiallgc, 6h, 9d, 9eand 9h.
Further these compounds were tested for tiewitro antioxidant activity using four different
methods few of them are exhibited excellent antlari activity especiallgd, 6h, 9a, 9c, 9e, 9f, 9h
In addition these compounds activity relationshiprev further supported bn-silico molecular

docking studies some of the active compouseith, 9dand9e showed maximum dock score.

Figure 2: Compounds@a-h) and @a-h)
2. Results and discussion:

2.1 Synthesis of imidazole linked 1,2,3-triazole agpounds: We have developed a simple and
convenient method for the synthesis of imidazahdd 1,2,3-triazole compound8a-h & 9a-h) in
two different methods. Compounds which containaztrie and imidazole ring64-h) (Fig. 2),
synthesis first started with proporgylation of 4dhgxy benzaldehydgl) and then click reaction with
aryl azides(3a-h) at terminal alkyne position obtained triazole rinf 4-hydroxy benzaldehyde
compounds4a-h), and performed one-pot multi component reactioncfamdensation of benzib),
benzaldehyde of compounddath) and ammonium acetate in presence of ethanol, aaeit in
iodine under the microwave irradiation method aféat our targeted compoundga¢h) (Scheme-1),

respectively, in good to excellent yields.
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105 Scheme 1: Synthesis of compounds (6a-h)
106 2.2 Synthesis of compounds (9a-h)n this current method, we have fallowed our poesi synthetic
107  route ofvice versa for the synthesis of compound3ah). In this method synthesis first started with
108  one-pot multi component reaction of 4-hydroxy bédehyde(1), benzil 6) and ammonium acetate in
109 presence of ethanol, acetic acid in iodine underowave methods offered compour(@$ followed
110 by proporgylation of compoun@) and bis proporgylation takes place at positiofreé O-H and N-
111 H groups yielded to bis-propargylated compo@idwhich on further click reaction of aryl azida-
112 h) with bis-propargylated compoun(@) in this final reaction observed compounds withdazole
113 linked bis-triazole compoundg¢9a-h) (Scheme-2), respectively, in good to excellent weld
NH4OAC,ACOH, |, "
EtOH,MWI /
’ DMF KzCO3
R4
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R3 R2
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114 Sah
115 Scheme 2: Synthesis of compounds (9a-h)
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2.3 Biological activity

In view of various biological and pharmacologicaliortance of various series of imidazoles and 1, 2,
3-triazoles, it is felt worthy to evalua{®a-h & 9a-h) derivatives for attainable activities. These
compounds thus were screened for antimicrobiaip@dant and molecular docking studies using

Schrodinger suite. The details of these studiasgataith the observations were recorded in tables.
2.3.1. Antimicrobial activity

The antimicrobial activities of all the synthesizeddazole-1,2,3-triazole hybrid derivativéa-h &
9a-h) were tested all the synthesized molecules andtfiadVIC values against 6 microbial straifs:
aureus, B. cereus ;E. coli , P.vulgaris; A. fumigates and C.albicans. The results from the analysis of
antimicrobial effects measured as (MIC) Minimumibitory concentrations which are summarized in
Table 1. All tested compounds showed good MIC \&ligdemg /mL), against gram +ve and gram -ve
bacteria compared to the reference drug ampic{lli@Opg /mL). The tested compounds showed
sensible to glorious antimicrobial activities agdithe strains, similar to the quality drug Amginil
and fluconazole as shown in Table 1. Out of théouwarcompounds tested, compouBds6h, 9d, 9e
and9h inhibited microrobial growth very effectively comeal to others in the series with MIC values
ranging from 8.86 to 33.2H/mL. The best potent anti-bacterial and anti-fungampounds9d
(R1=0OCH), and9e (R;=OCH;, R3=NO, respectively). It was observed that the presehtieeo9d R=
OMe, 9e R=OMe, R= NO, R;and R3 position of the 1-phenylH-[1, 2, 3] triazol-4-ylcore brought
about an enhancement of the antimicrobial potemayeover6h (Rs=NO,), 6¢ (Rs=CHjs), showed
good activity, 9h (R3=NOy)showed moderate activity antibacterial and angainactivity and
remaining compounds showed poor activity .It cancbecluded that all the synthesized imidazole-
1,2,3-triazole hybrid derivativg®a-h & 9a-h ) 9d, 9ehowed excellent activity than compouréls

6¢c showed good activity comparedb.



147 Table 1: Minimum inhibition showing antimicrobial activitseof the compounds compared with

148 reference drugs, results given in pg/ml sample
Compounds S. aureus B. cereus E. coli P. wilgaris A. fumigatus C. albicans
6a 45.78 40.9 32.12 43.85 46.32 35.7
6b 49.23 4271 31.23 35.29 51.83 39.01
6¢C 18.21 14.25 15.62 11.58 29.25 33.25
6d 31.37 35.75 315 25.65 37.95 31.75
6e 100 78.4 71.29 81.11 121.39 105.47
6f 38.72 29.56 32.78 29.76 38.73 39.5
69 75.78 65.71 88.5 66.85 745 83.7
6h 15.45 13.3 9.78 23.75 28.85 31.9
9a 77.35 80.91 79.37 89.92 65.73 65.81
9b 725 73.76 66.85 75.75 80.83 69.5
9c 45.47 37.72 41.35 41.75 355 40.33
9d 13.78 17.89 255 31.75 19.75 23.65
9e 16.13 9.41 8.86 9.63 20.35 21.86
of 45.75 36.95 57.91 40.5 42.41 35.67
99 75.76 68.5 73.79 70.79 65.75 73.9
9h 30.79 33.83 32.38 35.78 31.63 28.2
Ampicillin 155 8.35 10.75 9.45
Fluconazole - - - - 21.65 25.3
149
140
120
100
80 W S. aureus
60 M B. cereus
40 W E. coli
20 M P. vulgaris
0 - H A. fumigatus
m C. albicans
150
151 Fig. 3 Graphical representation of MICs of compoufidsh and9a-h

152 2.3.2Antioxidant activity :

153  2.3.2.1DPPH radical scavenging activity:
154  The antioxidant activity of all synthesized compdsinwere measured against 2,2-diphenyl-1-
155  picrylhydrazyl (DPPH) radical. Compourfée (R;=0OCH;, R3=NO, respectively) was the excellent



156  radical scavenger with associate % of inhibitionrtwoof 250ug/mL. Furthermore compoui§d
157  (Rs=CHs;) showed a best radical scavenging activity wittofnhibition at 250ug/mL. Compounds
158  6h, 9h(R;=NO,) conjointly showed good scavenging activities with 50, 100, 250ug/mL

159 Table 2: DPPH radical scavenging activity analysisafh and9a-h
Compounds 10ug 50ug 100pg 250 ug
Standard 85 89 93 97
6a 57 71 81 94
6b 49 55 59 63
6¢c 42 53 65 69
6d 53 59 64 93
6e 35 42 55 63
6f a4 61 79 90
69 41 49 53 61
6h 67 75 83 91
9a 55 63 71 87
9b 60 69 76 89
9c 69 78 81 95
od 48 67 79 85
9e 71 79 85 96
of 33 44 55 61
99 41 47 59 62
9h 66 74 81 90
160
120
100
80 I -
m 10pg
60 - -
m50ug
40 - s
100pg
20 - -
m 250 ug
0 - h
L PR FSE S PSR P P o F oo
&
161
162 Fig. 4 Graphical representation of DPPH radical scavanggtivity of compounds
163 6a-hand9a-h

164
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2.3.2.2 Hydrogen peroxide radical scavenging actiyi

Hydrogen peroxide produces hydroxyl radicals ihsc&cavenging of these radicals by the test &sug i
used as a test for antioxidant activity. Compouid¢R;=CHs), 9h (R;=NO, R3= OMe), was the
strongest radical scavenger with associate % abitndn worth of 250pug/mL. Furthermore compound

6f, 6b showed a good radical scavenging activity withfmbibition at250ug/mL.

Table 3: Hydrogen peroxide radical scavenging activitypafh and9a-h

Compounds 10ug 50ug 100ug 250ug
Standard 83 91 95 98
6a 49 67 75 87
6b 59 73 81 92
6¢c 40 49 55 57
6d 47 65 72 89
6e 31 43 49 56
6f 52 73 81 92
69 35 43 51 63
6h 57 68 75 88
9a 51 63 78 91
9b 54 71 82 90
9c 71 88 91 96
aod 57 73 85 94
9e 37 45 52 59
of 65 78 86 94
99 38 45 53 55
9h 57 65 78 86
120
100
80 - —
€0 4 m10pg
40 - B 50pg
20 ~ 100pg
0 .
TEB8 8B EBEEREIT RS &5 PO
©
C
&

Fig. 5 Graphical representation of Hydrogen peroxidecadicavenging activity

of compound$a-h and9a-h
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2.3.2.3 Nitric oxide scavenging activity assay

Nitric oxide radical scavenging activity was detered according to the method reported by Garratt.
Sodium nitroprusside in aqueous solution at phggichl pH spontaneously generates nitric oxide,
which interacts with oxygen to produce nitrite io@@mpoundsh (R;=NO,) was the excellent nitric
oxide radical scavenger with associate % of inimbitvorth of 250ug /mL. Furthermore compound
9a (R,=Cl), 9c (R3=CHs), 9h (R3=NO,) showed a good nitric oxide radical scavengingvagtwith %
of inhibition at seventy four 250ug/mL.

Table litric oxide radical scavenging activity 6&4-h and9a-h

10ug 50ug 100pg 250ug
Standard 81 86 91 96
6a 49 55 63 78
6b 54 69 75 89
6C 31 37 44 51
6d 56 68 79 85
6e 29 36 41 47
6f 48 56 67 74
69 23 32 39 43
6h 61 77 86 95
9a 65 75 82 89
9b 57 69 79 87
9c 68 79 88 91
9d 57 68 75 88
9e 25 37 42 46
of 48 55 67 78
9g 21 27 33 39
9h 67 65 77 86
120
100
so il | I miopg
60 - I g B 50ug
40 - — — —
20 - 100ug
0 - W 250ug
TE838BETEERESETES &5
&

Fig6: Graphical representationditric oxide radical scavenging activity of

Compounds6a-h and9a-h
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2.3.2.4 Reducing power assay (FRAP)

The synthesized compounds (0.75 ml) at variousemanations was mixed with 0.75 mL of phosphate
buffer (0.2 M ,pH 6.6) and 0.75 mL of potassium depanoferrate [kFe(CN})] (1%, w/v), followed

by incubating at 5t in a water bath for 20 min. The absorbance at Mf@i0was measured as the
reducing power. Higher absorbance of the reactiartume indicated greater reducing power.
Compound9c (Rs=CHjs is substituted phenyl ring) was the excellent Rauy power assay% of
inhibition worth of 250ug /mL. Further compoun@ld (R;=0OCH), 9d (R;=OCH;), 9h (R3=NOy,)

showed good Reducing power assay with % of inlubitit 250 g/mL.

Table F¥RAP oxide radical scavenging activitgafh and9a-h

10ug 50ug 100ug 250ug
Standard 88 92 95 99
6a 47 64 78 87
6b 51 67 79 93
6C 31 39 43 47
6d 63 77 83 92
6e 22 27 32 38
6f 57 68 77 85
69 27 33 40 45
6h 49 58 69 87
9a 56 63 75 89
9b 49 58 67 85
9c 65 71 84 97
9d 64 79 86 91
9e 30 37 45 50
of 45 53 62 85
99 31 39 43 48
9h 60 69 78 87
120
100
80 - 1 1
60 4 m 10pg
40 - | | m50pg
20 - 100ug
0 - W 250ug
288 ¢ 88 & ¥ 5
2
S
(%]

Fig 7: Graphical representation of FRAP oxide radicalvenging activity of

Compound$a-hand9a-h




221 2.3.2.5In-Silico Molecular Docking Studies:

222  Considering the results obtained from antimicrobtady, it was thought worthy to perform molecular
223 docking studies by substantiating thevivo results within-silico studies The comparative docking of
224 Penicillin binding protein 4an#.coli Penicillin Binding Protein 6with compounds 6c, &, and 9e

225  and the standard Ampicillin exhibited good affinity

226 Table 6 Dock score of synthesized molecuéssh and 9a-tirom Glide Docking
227 Staphylococcus aureus Escherichia coli
PDB ID:3HUN PDB ID:3ITA
compounds Dock score Dock score
(K cal/mol) (K cal/mol)
6a -3.660 -3.101
6b -3.471 -2.785
6¢ -6.131 -3.04:
6d -3.570 -2.470
6e -4.077 -3.092
6f -3.667 -2.958
6g -3.45¢ -2.35]
6h -3.546 -4.224
9a -4.484 -3.367
9b -4.28¢ -2.83¢
9c -3.767 -3.090
ad -7.148 -2.900
%e -4.385 -4.396
of -4.347 -2.814
9g -4.518 -3.272
o9h -3.923 -3.181
Ampicillin -7.730 -4.883
228
229 Fig. 8 Docked pose ddd(a) andAmpicillin (b) in the protein active site. Showing the hydnog
230 bond interaction (yellow lines) with GLU 297, ASI88.and ARG 300, SER 262 respectively in
231 Staphylococcus aureus (PDB.ID-3HUN).

232

233 (a) (b)
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Fig. 9 Docked pose dde (a) andAmpicillin (b) in the protein active site. Showing the hydnog
bond interaction (yellow lines) with ALA 306, GLNB3 and ALA 306, LYS 305respectively in
E.Coli (PDB.ID3ITA).

(@) (b)

Figure 10: Docked poséc (a) andeh (b) in the protein active site of Staphylococcuseas
(PDB.ID-3HUN), E.coli (PDB.ID-3ITA) respectively

(a) (b)

3. Conclusions:

In conclusion, we have synthesized a novel sefiegrodazole based 1,2,3-riazole moites by using
click reaction followed by MCR andice versa starting from 4-hydroxy benzaldehyde and all the
newly synthesized compounds were confirmedHhNMR **C NMR, IR and mass spectia: vitro
antioxidant and anti-microbial activity evaluatishowed that most of the synthesized imidazole -
1,2,3-triazole hybrids exhibited good to excellantivity. These results clearly shows that imidazo

1,2,3 -triazole motifs have biological significanicether optimization of these identified compounds
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as well as their structural modifications are ingvess in order to enhance the efficacy againstab
activities. Microwave irradiation method was thestomethod as compared with conventional heating
method, because it offered excellent yields, reduke reaction times and also environmental frigndl

reactions.
4. Experimental:
4.1 General experimental methods:

All the reactions were performed in overedrapparatus. Reactions were monitored by thirr laye
chromatography (TLC) on silica gel plates (6@4f; visualizing with ultraviolet light/ iodine vapos,
column chromatography was performed on silica §8+X20 mesh) using distilled hexane and ethyl
acetate solvenfdd NMR and**C NMR spectra were determined in CR@hd some of in DMSO by
using 400 and 100 MHz spectrometers respectivelstriment Bruker Avance Il 400MHz). Mass
spectra were recorded on QSTAR XL GCMS mass speetir. Infrared spectra were recorded on a
shimadzu FT-IR-8400s spectrometer. Melting poingsendetermined in open glass capillary tube on a

Gallen-Kamp MFB-595 apparatus and were uncorrected.

4.2.1General procedure for the preparatiodtd{1-aryl-1H-1,2,3-triazole)methoxy) benzaldehydes
(4a-h):

The synthesis of above compour{ds-h) compounds we started with 4-hydroxy —benzaldeh({ievas
propargylated by propargyl bromide in dry DMF any &,CO,; 25-30°C under stirring affording the o-
propargylated benzaldehyd®) (in high yields. The o-propargylated benzaldehy#e were reacted with
different aryl azideg3a-h) using Click reaction in CuS&bH,O, Sodium ascorbate to form 1,2,3-triazole
containing benzaldehy(#a-h) was done according to the previdts

4.2.2 General procedure for the preparation of-((4-(4,5-diphenyl-1H-imidazol-2-
yl)phenoxy)methyl)-1-aryl-1H-1,2,3-triazoles (6a-husing the click followed by MCR reaction

The synthesis of title compoun(Ba-h) was performed in two different techniques (Schdme

a. Conventional method:
The synthesis of title compoun{®a-h) (Schemel):To a stirred mixture of 4-((1-aryl-1H-1,2,3-
triazol-4-yl)methoxy) benzaldehyddda-h) (0.2 mmol), benzil §) (0.2 mmol) and ammonium

acetate (0.8 mmol) in 5 ml ethanol taken in a 100aund bottomed flasks catalytic amounts of
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lodine and acetic acid were added simultaneoudhg feaction vessels were fitted to a reflux
condensers and refluxed at 80°C for 4-5 hours. ddmpletion of reactions were monitored by
TLC. After the completion of reactions the conteoitshe flasks were cooled to room temperature
and dropped in a 100 ml beakers containing crugteedSolids obtained at the bottom was filtered
under buchner funnel and dried in vacuum at redymcedsure to yield crude compounds which
were purified by column chromatography using hexatteyl acetate (1:3 v/v) to afford 4-((4-(4,5-
diphenyl-1H-imidazol-2-yl)phenoxy)methyl)-1-aryl-1H2,3-triazoles (6a-h) gave moderate
yields 60- 64%.

b. Microwave method:
To the mixture of 4-((1-aryl-1H-1,2,3-triazol-4-giethoxy)benzaldehydgga-h) (0.2 mmol), benzil
(5) (0.2 mmol) and ammonium acetate (0.8 mmol) inl®tinanol taken in a 100 ml beakers catalytic
amounts of lodine and acetic acid were added &adetd under microwave irradiation at 180 W for 3-
5 min. The completions of reactions were monitdsgdlLC at regular intervals of 30 sec. After the
completion of reactions the contents of the flaskse cooled to room temperature and dropped in a
100 ml beakers containing crushed ice. Solids obthiat the bottom was filtered under buchner
funnel and dried in vacuum at reduced pressuredia yrude compounds which were purified by
column chromatography using hexane/ ethyl acetat® y/v) to afford4-((4-(4,5-diphenyl-1H-
imidazol-2-yl)phenoxy)methyl)-1-aryl-1H-1,2,3-triaodles (6a-h)gave excellent yields 90-95%

Comparison of the result obtained under conventibeating method and microwave irradiation is

presented ifable 7

Table 7: Yields of compounds under conventional heatindy mcrowave irradiation methods

Compound Conventional heating (A) Microwave irradiation (B)
Number Time (hr) Yield (%) Time (min) Yield (%)

6a 4 62 3 90

6b 4 60 5 94

6c 5 60 3 92

6d 4 63 4 95

6e 5 62 4 93

6f 5 61 5 95

69 4 64 4 90

6h 4 62 3 92
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4.2.3 General experimental procedure for the synthes-(@f,5-diphenyl-1H-imidazol-2-yl)phenol
(7):

One-pot multi component reaction proceeds with drbyy benzaldehydél) benzil 6), ammonium
acetate in presence of ethanol, acetic acid imedixture under microwave activation at 180 W for
3-5 min afford for the target compourfd) according to the known procedure from the previous
reports?

4.2.4 General experimental procedure for the synthesidg,%diphenyl-1-(prop-2-yn-1-yl)-2-(4-
(prop-2-yn-1-yloxy)phenyl)-1H-imidazole (8):

To a well stirred suspension of dry (4 equivaledd/7mmol) KCOs in 10 ml DMF, was added a
solution of (1 equivalent/ 3.02 mmol) 4-(4,5-diplkethH-imidazol-2-yl)phenol(7)in DMF(5 ml).
After the reaction was stirred for 30 min, a saatiof 3-bromoprop-1-yne ( 80% in toluene) (2.4
equivalents/ 7.6mmol) was added in a drop wise marand the mixture was stirred at room
temperature for 8 hours and the progress of thetiomawas monitored by TLC. After the completion
of reactions 50 ml of ice cold water was addethéresidue, the solid separated, filtered ancheds
with excess of water and dried in vacuum to obthm pure 4,5-diphenyl-1-(prop-2-yn-1-yl)-2-(4-
(prop-2-yn-1-yloxy)phenyl)-1H-imidazolé8) gave high yields (%) 90,mp 235-287'H NMR (400
MHz, DMSO)é 7.88 (m, 2H), 7.55-7.45 (m, 6H), 7.23-7.10 (m, 6#4Y6 (dJ = 2.32 Hz, 2H, OCHh),
4.47 (d,J = 2.44 Hz, 2H, N-Ch), 2.55 (t, J = 2.32 Hz, 1H, -CH), 2.45 (§,= 2.44 Hz, 1H, -CH).
4.2.5General experimental procedure for the synthds#s(¢4-(4,5-diphenyl-1-((1-phenyl-1H-1,2,3-
triazol-4-yl)methyl)-1H-imidazol-2-yl)phenoxy)methy)-1-phenyl-1H-1,2,3-triazol derivatives
(9a-h)

The synthesis of title compoun(®a-h) was performed in two different techniques (Sch&ne

a. Conventional method

To a mixture of aryl azide@Ba-h) (0.52 mmol) and 4,5-diphenyl-1-(prop-2-yn-1-yl\£-prop-2-yn-
1-yloxy)phenyl)-1H-imidazole(8) ( 0.26 mmol) in DMF/ water ( 3:1 v/iv) (5 ml), 10oifo
CuSQ-5H,0 and 10 mol% sodium ascorbate were added ancedstior 4 hr at 50°C. After
completion of reaction (as indicated by TLC), tksuiting mixture was added to crushed ice taken in
a beaker. The solid separated was filtered andldmeler reduced pressure in vacumm. The crude
product thus obtained was purified by column chragieaphy hexane/ ethyl acetate (2:3 v/v) to
afford pure 4-((4-(4,5-diphenyl-1-((1-phenyl-1H-BzZriazol-4-yl)methyl)-1H-imidazol-2-
yl)phenoxy)methyl)-1-phenyl-1H-1,2,3-triazole dexiwes(9a-h). gave moderate yields (%) 60- 65.



331

332
333
334
335
336
337
338
339
340

341
342

343
344

345

346

347

b. Microwave irradiation method:

To a mixture of aryl azide@a-h) (0.52 mmol) and 4,5-diphenyl-1-(prop-2-yn-1-yl\£-prop-2-yn-
1-yloxy)phenyl)-1H-imidazole(8) ( 0.26 mmol) in DMF/ water ( 3:1 v/iv) (5 ml), 10oi#o
CuSQ-5H,0 and 10 mol% sodium ascorbate were added andcsedjeo microwave irradiation at
100 W for 2-3 min at regular intervals of 20 sectealhe reaction was monitored by TLC and after
completion of reaction the resulting mixture wasledl to crushed ice taken in a beaker. The solid
separated was filtered and dried under reducedsymesn vacuum. The crude product thus obtained
was purified by column chromatography hexane/ etmgtate (2:3 v/v) to afford pure4-((4-(4,5-
diphenyl-1-((1-phenyl-1H-1,2,3-triazol-4-yl)methylH-imidazol-2-yl)phenoxy)methyl)-1-phenyl-
1H-1,2,3-triazole derivative@a-h) gave high yields (%) 80-90.

Comparison of the result obtained under conventibeating method and microwave irradiation is

presented ifTable 8.

Table 8 Conventional heating and microwave irradiatiortimation for the synthesis of title

compound®a-h.

Compound Conventional heating (A) Microwave irradiation (B)
Number Time (hr) Yield (%) Time (min) Yield (%)

9a 4 61 3 87

9b 4 63 5 90

9c 5 63 3 82

9d 4 65 4 86

%e 5 65 4 90

of 5 64 5 85

99 4 60 4 86

9h 4 61 3 89
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4.3 Biological activities:
4.3.1. Antimicrobial activity

The antimicrobial activities of all the synthesizedidazole-1,23-triazole hybrid derivatives were
tested by the presence or absence of inhibitiorez@mnd zone diameter against 6 microbial strains:
gram-positive bacteriumS( Aureus ATCC 6538P,B. cereus ATCC 11778); two gram-negative
bacteria E. coli ATCC 853,P.vulgaris ATCC 7829 ,Aspergillus fumigatus (ATCC 13073), one yeast
(Candida albicans NRRL Y-477). The results from the analysis of amtrobial effects square
measure summarized in Tablel. The compounds wemgpaed with the quality antibacterial
Ampicillin and also the yeast/antifungal drug Floaaole. The Minimum Inhibitory concentration
(MIC) of all compounds was conjointly screened iated in Tablel. All tested compounds showed
high MIC 1 mg /mL, against gram-positive and graegative bacterium compared to the reference
drug Ampicillin (100 pg /mL). It was found that cpounds6c, 6d, 6f, 9d,9e, $howed variable
medicinal drug activity against gram-positive andaB-negative bacterium. The best potent
molecules showed good MIC values9d( 6hS aureus),(9e, 6IB. cereus),(9e, 6IE.
coli),(9e,6@.Vulgaris). All synthesized compounds were screened for tiiduagal activity against
two fungal stains Afumigates, C.albicans. Among all tested compounds, compoudd and 9e
showed significant activity against both tested giinpathogens with MIC values 100 pg/mL,
remaining synthesized compounds almost inactivanagdested fungal pathogens strain square
measure tabulated in Tablel.

4.3.2Antioxidant activity:

a. DPPH radical scavenging activity: )

The antioxidant activity of all synthesized compdsi(6a-h) and(9a-h) were measured against 2,2-
diphenyl-1-picrylhydrazyl (DPPH) radical. The DPPkbcedure is one among the foremost effective
strategies for evaluating the concentration ofaaldscavenging materials active by a chain-breaking
mechanism. Briefly, 0.1 mM solution of DPPH waspgameed in ethanol and 0.5 mL of this solution
was added 1.5 mL of synthesised solution in ethahdifferent concentrations (10-250 pg/mL).These
solutions were vortexed thoroughly and incubateddank. A half hour later, the absorbance was
measured at 517 nm against blank samples. Lowerlzdosce of the reaction mixture indicates higher
DPPH free radical scavenging activity. A standandse was prepared using different concentrations
of DPPH. The capability to scavenge the DPPH raavea calculated using the following equation-%



378
379
380
381
382
383

384
385

386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406

of Inhibition = (Ay- Ap) / Ao 100.WhereAc¢ is the absorbance of the control which contain®BP
solution andAg is the absorbance in the presence of synthesaation. The results of DPPH method
were tabulated irtable-2Compound9e was the excellent radical scavenger with asso&atef
inhibition worth of 250ug/mL. Furthermore compoudcshowed a best radical scavenging activity
with % of inhibition at 250pg/mL. Compoun@$, 9h conjointly showed good scavenging activities
with 10, 50, 100, 250pug/mL.

b. Hydrogen peroxide radical scavenging activity
1ml of (10250ug/ml) test drug/standard (Ascorbic acid) wadeddto 0.6ml of Hydrogen peroxide

solution (PharmaTech labs, Hyderabad) in phospater (PH7.4). After incubating forl0 minutes
at 37C the absorbance was measured at 230nm.Corresgobidinks were taken. The experiment
was performed in triplicate. The absorbance of bgdn peroxide in phosphate buffer as control was
measured at 230nm. The scavenging effect (%) wasuned using equation (1).Hydrogen peroxide
produces hydroxyl radicals in cells. Scavenginghese radicals by the test drug is used as adest f
antioxidant activity. The reduction of these rathda seen by the decreased absorbance at 230im wit
increasing concentration of the test drug. % oflition = 100 (A - Ap) / Ao Compound®c, 9fwas

the strongest radical scavenger with associate %nlabition worth of 250ug/mL. Furthermore
compound6f, 6b showed a good radical scavenging activity with PAnbibition at 250pug/mL. The
results of HO, method were given itable-3.

c. Nitric oxide scavenging activity assay

Nitric oxide radical scavenging activity was detared according to the method reported by Garratt.
Sodium nitroprusside in aqueous solution at phgsgichl pH spontaneously generates nitric oxide,
which interacts with oxygen to produce nitrite io@smL of 10 mM sodium nitroprusside in 0.5 mL
phosphate buffer saline (pH 7.4) was mixed withr@l5of test solution at various concentrations and
the mixture incubated at 25 for 150 min. From the incubated mixture 0.5 mLswaken out and
added into 1.0 mL sulfanilic acid reagent (33% 0%@2glacial acetic acid) and incubated at room
temperature for 5 min. Finally, 1.0 mL naphthyl yéme diamine dihydrochloride (0.1% wi/v) was
mixed and incubated at room temperature for 30eiiore measuring the absorbance at 540 nm was
measured with a spectrophotometer. The nitric osadécals scavenging activity was calculated.

% of Inhibition = (A0 - Ab) / A0 100. The resuld$ Nitric oxide method were tabulatedtable-4.
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Compoundsh was the excellent nitric oxide radical scavengehwssociate % of inhibition worth of
250ug /mL. Furthermore compoufd, 9a, 9hshowed a good nitric oxide radical scavengingvégti
with % of inhibition at seventy four 250p.g/mL.

d. Reducing power assay (FRAP)

The synthesised compounds (0.75 ml) at variousergrations was mixed with 0.75 mL of phosphate
buffer (0.2 M, pH 6.6) and 0.75 mL of potassium depanoferrate [kFe(CN}] (1%, w/v), followed

by incubating at 50°C in a water bath for 20 miheTreaction was stopped by adding 0.75 mL of
trichloroacetic acid (TCA) solution (10%) and thesmtrifuged at 3000 r/min for 10 min. 1.5 ml of the
supernatant was mixed with 1.5 mL of distilled waded 0.1 mL of ferric chloride (Feg$olution
(0.1%, wl/v) for 10 min. The absorbance at 700 nns weeasured as the reducing power. Higher
absorbance of the reaction mixture indicated greatiucing power. % of Inhibition = 100 ¢A Ap) /

Ao. Higher absorbance of the reaction mixture in@idajreater reducing power. The results of FRAP
method were tabulated itable-5.Compound9c was the excellent Reducing power assay% of
inhibition worth of 250ug /mL. Further compoun@d, 9d, 9hshowed good Reducing power assay
with % of inhibition at 250ug/mL.

4.3.3n Silico Molecular Docking Studies:

The synthesized molecules of sergash and9a-h were selected for performing molecular docking
studies by using Schrodinger’s molecular dockinfiveare. Molecules were built in maestro build
panel and prepared by Lig prep ZrBodule by applying default parameters. Crystalcstmes of
Staphylococcus aureus. Penicillin binding protein 4ané.coli Penicillin Binding Protein 6 (pdb id:
3HUN" 3ITA™were downloaded from protein data bank (www.rcs).ofhe protein was prepared
using protein preparation wizard of Schrodinger'slenular docking software, in this target
preparation, all water molecules were removed amidgen atoms were added to the target. Grid was
generated around the active site of the proteisdbgcting the co-crystalized ligand. Receptor van d
Waals scaling for the nonpolar atoms was kept®0c®v energy conformation of the ligands were
selected and docked into the grid using extra pi@ti(XP) docking’.Dock score and energy of each

ligand was analysed for interactions with the réacep
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443 Spectral data:
444 1-(3-chlorophenyl)-4-((4-(4,5-diphenyl-1H-imidazol2-yl)phenoxy)methyl)-1H-1,2,3-triazole(6a)

445  Yield 90%, mp: 135-138C; Rf = 0.40 (EtOAc:n-Hexane 2:3); IR (KBr): 3061595,1490, 1026, 833,
446 cm—-1*H NMR (400 MHz, CDC}) & 8.07 (s, 1H), 7.88 (dl = 8.8 Hz, 2H), 7.80 (t) = 1.9 Hz, 1H), 7.67 —
447 7.54 (m, 5H), 7.45 (m, 2H), 7.37 — 7.28 (m, 6HP8&7(d,J = 8.8 Hz, 2H), 5.33 (s, 2H}*C NMR (100
448 MHz, CDCh) 6 158.0, 145.9, 144.8, 137.6, 135.6, 130.8, 1298)5,2127.8, 127.3, 127.0, 121.0, 120.8,
449 118.5, 115.0, 61.8; LC-MS m/z: 504[M+H]+; Anal. €dlfor GoH2.CINsO:C, 71.49; H, 4.40; N, 13.90,
450 Found: C, 71.40; H, 4.38; N, 13.85.

451 1-(4-chlorophenyl)-4-((4-(4,5-diphenyl-1H-imidazol2-yl)phenoxy)methyl)-1H-1,2,3-triazole(6b)

452 Yield 94%, mp: 135-138C; Rf = 0.40 (EtOAc:n-Hexane 2:3); IR (KBr): 3070606,1498, 1051, 835,
453  cm-1H NMR (400 MHz, DMSO) 12.53 (s, 1H), 9.02 (s, 1H), 8.05 (tk 8.8 Hz, 2H), 7.98 (d] =

454 8.9 Hz, 2H), 7.70 (dJ = 8.8 Hz, 2H), 7.55-7.3 (m,12H), 5.32 (s, ZfF. NMR (101 MHz, DMSO)
455  $163.0, 150.4,148.8 141.7, 140.3, 140.2, , 137.87.11 136.1, 134.7, 133.5, 133.2,131.9, 128.5,
456  127.9, 126.7, 119.8, 66.0. LC-MS m/z: 504[M+H]+;&\nCalcd for GoH22CINsO:C, 71.49; H, 4.40;
457 N, 13.90; Found: C, 71.40; H, 4.38; N, 13.85.

458

459  4-((4-(4,5-diphenyl-1H-imidazol-2-yl)phenoxy)methy)-1-(p-tolyl)-1H-1,2,3-triazole(6c)

460  Yield 92%, mp: 195-197C; Rf = 0.5 (EtOAc:n-Hexane 2:3); IR (KBr): 3053108, 1494, 1243, 1026
461 cm-1'H NMR (400 MHz, CDCY) & 8.02 (s, 1H), 7.85 (d] = 8.5 Hz, 2H), 7.57 (m, 6H), 7.30 (m,
462 8H), 7.04 (dJ = 8.5 Hz, 2H), 5.27 (s, 2H), 2.42 (s, 34} NMR (101 MHz, CDGJ) § 158.7,139.1,
463 130.2, 129.9, 129.0, 128.5, 127.8, 127.3,126.9,31221.0,120.5 115.1, 62.0, 21.1; LC-MS m/z: 484
464  [M+H]+; Anal. Calcd for GiH2sNsO: C, 77.00; H, 5.21; N, 14.48; Found: C, 76.925H,7; N, 14.41.
465



466  4-((4-(4,5-diphenyl-1H-imidazol-2-yl)phenoxy)methy-1-(2-methoxyphenyl)-1H-1,2,3-

467  triazole(6d)

468  Yield 95%, mp: 188-19; Rf = 0.43 (EtOAc:n-Hexane 2:3); IR (KBr): 3058610, 1496, 1246,
469 1028 cm-1"H NMR (400 MHz, CDC})  8.01 (s, 1H), 7.84 (d] = 8.6 Hz, 2H), 7.55 (m, 6H), 7.30
470 (m, 8H), 7.01 (dJ = 8.7 Hz, 2H), 5.23 (s, 2H), 2.42 (s, 3HJC NMR (101 MHz, CDGJ) &
471 160.9,159.0 , 145.8 , 145.1 , 143.9, 132.0 , 133103,129.5,128.5, 128.0 , 127.7, 127.7 ,125.3
472 ,122.7, 119.3,115.1,110.8, 61.6 , 56.4; LC-MS n@@:3M+H]+; Anal. Calcd forG;HzsNsO,: C,
473  74.53; H, 5.04; N, 14.02; Found: C, 74.49; H, 58014.00.

474  4-((4-(4,5-diphenyl-1H-imidazol-2-yl)phenoxy)methy1-(2-methoxy-4-nitrophenyl)-1H-1,2,3-

475  triazole(6e)

476  Yield 93%, mp: 105-10€; Rf = 0.4 (EtOAc:n-Hexane 2:3); IR (KBr): 305%06, 1344, 1249, 1018
477 cm-1H NMR (400 MHz, CDCJ) & 8.45 (s, 1H), 8.16 (s1,H), 8.02 Jd& 7.5 Hz, 2H2H), 7.88 (dl =
478 8.5 Hz, 2H 2H), 7.75(d] = 7.5 Hz, 2H), 7.5- 7.38 (m, 7H), 6.97 (&= 8.5 Hz, 2H), 5.21 (s, 2H), 4.04
479 (s, 3H);**C NMR (101 MHz, CDGJ) §150.6, 148.1,145.9, 145.6, 143.5 , 130.8 , 13(86,3,128.6,
480 128.1 ,126.5, 126.4 ,125.3, 125.1, 116.6, 115.18167.6,56.9; LC-MS m/z:545 [M+H]+; Anal.
481  Calcd forGiH24NgOs4: C, 68.37; H, 4.44; N, 15.43; Found: C, 68.294H0; N, 15.36.

482  4-((4-(4,5-diphenyl-1H-imidazol-2-yl)phenoxy)methy)-1-(4-methoxy-2-nitrophenyl)-1H-1,2,3-

483  triazole(6f)

484  Yield 95%, mp: 148-151C; Rf = 0.4 (EtOAc:n-Hexane 2:3); IR (KBr): 30812, 1541, 1238, 1029
485 cm-1'H NMR (400 MHz, CDGJ) §8.04(s, 1H),8.01(s, 1H), 7.09 (d, = 7.5 Hz, 2H), 7.61-
486  7.42(m,7H) 7.38-7.21(m,6H),6.91 @z= 7.1 Hz, 2H), 5.16 (s, 2H), 3.93 (s, 34 NMR (101 MHz,
487 CDCl) 6 160.9, 159.0 , 145.8, 145.1, 143.9, 131.3, 12928.5, 128.0, 127.7 , 127.3, 125.3,
488 122.7,119.3, 115.1, 110.8,61.9,56.4; LC-MS m/z: p4bH]+; Anal. Calcd for GiH24Ns04:C, 68.37;
489 H, 4.44; N, 15.43; Found: C, 68.25; H, 4.33; N385.

490  4-((4-(4,5-diphenyl-1H-imidazol-2-yl)phenoxy)methy)-1-(2-nitrophenyl)-1H-1,2,3-triazole (69)

491  Yield 90%, mp: 148-151C; Rf = 0.5 (EtOAc:n-Hexane 2:3); IR (KBr): 3081608, 1537, 1236, 1010
492 cm-1H NMR (400 MHz, DMSOY 12.73 (s, 1H), 8.89 (s, 1H), 8.25 (ts 7.9 Hz, 2H), 8.06 (d] =
493 8.6 Hz, 2H), 7.92 (m, 4H), 7.53 (d= 7.3 Hz, 4H), 7.42 — 7.20 (m, 7H), 5.34 (s, 2f. NMR (101
494 MHz, DMSO)6 158.2 , 145.4 , 144.0, 143.3, 134.4 , 131.2 ,02928.4,127.7,127.6 , 126.8 ,126.0 ,
495 1255, 1149, 60.9; LC-MS m/z: 515 [M+H]+; An&alcd for GoH22NgO3 .C, 70.03; H, 4.31; N,
496  16.33;Found: C, 70.00; H, 4.26; N, 16.21.



497  4-((4-(4,5-diphenyl-1H-imidazol-2-yl)phenoxy)methy)-1-(4-nitrophenyl)-1H-1,2,3-triazole(6h)

498  Yield92%, mp: 148-151C; Rf = 0.5 (EtOAc:n-Hexane 2:3); IR (KBr): 308%02, 1529, 1246, 1045
499  cm-1'H H NMR (400 MHz, DMSO) 12.55 (s, 1H), 9.21 (s, 1H), 8.48 (s 9.0 Hz, 2H), 8.27 (d]
500 = 9.0 Hz, 2H), 8.05 (dJ = 8.7 Hz, 2H), 7.25 (m, 11H), 5.36 (s, 2H& NMR (101 MHz, DMSO)
501 8158.2,145.4,144.0,143.3,134.4,131.2 ,02928.4,127.7,127.6 , 126.8 ,126.0 , 125.5 ,9.14.
502 60.9.; LC-MS m/z: 515 [M+H]+; Anal. Calcd forsgH2:NgO3 .C, 70.03; H, 4.31; N, 16.33;Found: C,
503 70.00; H, 4.26; N, 16.21.

504  1-(3-chlorophenyl)-4-((2-(4-((1-(3-chlorophenyl)-1HL,2,3-triazol-4-yl)methoxy)phenyl)-4,5-

505  diphenyl-1H-imidazol-1-yl)methyl)-1H-1,2,3-triazolg9a)

506  Yield 87%, mp: 188-19C; Rf = 0.3 (EtOAc:n-Hexane 2:3); IR (KBr): 159%80, 1240, 1037, 837
507 cm-1H NMR (400 MHz, CDG)) & 8.16 (s, 1H), 7.82 (m, 3H), 7.65 @z= 7.7 Hz, 1H), 7.57 — 7.39
508  (m, 14H), 7.23 — 7.11 (m, 4H), 6.97 (s, 1H), 5.823H),5.26(s,2H)**C NMR (101 MHz, CDGCJ) &
509 158.8,147.7,144.9,144.7 , 137.7, 137.4, 135.6.61334.0, 131.2, 131.0,130.8, 129.1,129.0,9,28.
510 128.1,126.9, 126.5,123.7, 120.9 - 120.1, 11818,2, 115.0, 61.9, 40.4; LC-MS m/z: 695[M+H]+;
511  Anal. Calcd for GgH2sCloNgO; C,67.34, H, 4.06, N,16.11 Found; C, 67.294182; N, 16.08.

512  1-(4-chlorophenyl)-4-((2-(4-((1-(4-chlorophenyl)-1HL,2,3-triazol-4-yl)methoxy)phenyl)-4,5-

513  diphenyl-1H-imidazol-1-yl)methyl)-1H-1,2,3-triazolg9b)

514  Yield 90%, mp: 222-228C°C-; Rf = 0.5 (EtOAc:n-Hexane 2:3); IR (KBr): 1598504, 1249, 1041,
515 827 cm—1*H NMR (400 MHz, CDCJ)) & 8.05 (s, 1H), 7.82-7.80 (d, J=8.6Hz, 2H), 7.7097(8,
516 J=8.8Hz, 2H), 7.53-7.43 (m, 11H), 7.36-7.34 (d,.4Hz, 2H), 7.21-7.18 (m, 2H), 7.15-7.12(m, 3H),
517  6.95 (s, 1H), 5.34 (s, 2H), 5.27 (s, 2HJC NMR (101 MHz, CDGJ) 5158.8, 147.6, 144.8,144.7,
518 138.0, 135.3, 135.1, 134.7, 134.1, 131.2, 131.0,992129.1, 128.8, 128.1,126.9, 126.5,123.8, 121.7,
519 121.3,120.9,120.0, 115.0, 61.9, 40.4; LC-MS m/z:@95H]+; Anal. Calcd for GgH,gCiNgO: C,
520 67.34;H, 4.06; N, 16.11;; Found: C, 67.30; H, 40116.06.

521  4-((4-(4,5-diphenyl-1-((1-(p-tolyl)-1H-1,2,3-triaz&-4-yl)methyl)-1H-imidazol-2-

522  yl)phenoxy)methyl)-1-(p-tolyl)-1H-1,2,3-triazole(9¢

523 Yield 82%, mp: 175-17&; Rf = 0.4 (EtOAc:n-Hexane 2:3); IR (KBr): 159619, 1242, 1026, 813
524 cm-1H NMR (400 MHz, CDC}) § 8.03 (s, 1H), 7.82 (dl = 8.5 Hz, 2H), 7.62 (d] = 8.2 Hz, 2H),
525 7.54 (d,J=7.4 Hz, 2H), 7.45 — 7.31 (m, 11H), 7.19 (m, 56197 (s, 1H), 5.35 (s, 2H), 5.28 (s, 2H),
526 2.43 (s,3H),2.40(s,3H)**C NMR (101 MHz, CDG)) & 158.9, 144.5, 139.0, 138.0, 134.6, 134.4,
527 131.2, 131.0, 130.2, 129.1, 128,8,128.1, 126.6,4,2121.0, 120.5, 120.1, 115.0, 62.1, 40.5, 21.1;
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LC-MS m/z: 655 [M+H]+; Anal. Calcd for £H34NsO: C, 75.21; H, 5.23; N, 17.11;Found: C, 75.18;
H, 5.17; N, 17.06.
1-(2-methoxyphenyl)-4-((2-(4-((1-(2-methoxyphenyl}H-1,2,3-triazol-4-yl)methoxy)phenyl)-4,5-
diphenyl-1H-imidazol-1-yl)methyl)-1H-1,2,3-triazol€9d)

Yield 86%, mp: 108-116C; Rf = 0.4 (EtOAc:n-Hexane 2:3); IR (KBr): 160502, 1244, 1020, 839
cm-1'H NMR (400 MHz, CDCJ) § 8.21 (s, 1H), 7.75(m,4H), 7.53-7.37 (m, 9H), 77103 (m, 10H),
5.34 (s, 2H), 5.27 (s, 2H), 3.88(s, 3H), 3.81 (d);3*C NMR (101 MHz, CDGJ) § 157.1, 149.2,
149.1, 145.9, 142.9, 142.2, 136.0, 132.5 1293,91288.3,127.1, 126.2, 125.0, 123.6, 123.4, 122.3,
119.3, 118.4, 113.3,110.3,60.2, 54.0, 38.9, LC-M3: ®87[M+H]+; Anal. Calcd for GiH34NsO3 C,
71.70; H, 4.99; N, 16.32; Found: C, 71.62; H, 418716.28.
1-(2-methoxy-4-nitrophenyl)-4-((2-(4-((1-(2-methoxy4-nitrophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)phenyl)-4,5-diphenyl-1H-imidazol-1-yl)mehyl)-1H-1,2,3-triazole(9e)

Yield 90%, mp: 96-98C; Rf = 0.37 (EtOAc:n-Hexane 2:3); IR (KBr):161(%31, 1344, 1242, 1020
cm-1'H NMR H NMR (500 MHz, CDG) & 8.40 (s ,1H), 8.14 (m, 1H), 8.03 — 7.97 (m, 4H¥37-
7.88 (J=7.2HZ, 2H), 7.79 (d,= 6.6 Hz, 2H), 7.52 — 7.37 (m, 10H), 7.20 — 7.44 8H), 5.37 (S, 2H),
5.32 (S, 2H), 4.06 (S, 3H), 4.00 (S, 3¥. NMR (101 MHz, CDGJ) & 157.1,, 148.8, 148.6, 146.3
142.4,142.0, 136.2, 135.9, 132.4, 129.3,128.7,3126.25.1, 124.7, 124.7, 123.4, 123.2, 122.2,914
1133 106.0, 71.9, 60.1, 55.1; LC-MS m/z: 777 [M+Hpnal. Calcd for GiH3oN1007: C, 63.40; H,
4.15; N, 18.03; Found: C, 63.38; H, 4.11; N, 17.09.
1-(4-methoxy-2-nitrophenyl)-4-((2-(4-((1-(4-methoxy2-nitrophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)phenyl)-4,5-diphenyl-1H-imidazol-1-yl)mehyl)-1H-1,2,3-triazole(9f)

Yield 85%, mp: 79-82C; Rf = 0.36 (EtOAc:n-Hexane 2:3); IR (KBr): 160835, 1352, 1240, 1041
cm-1;'"H NMR (400 MHz, CDCJ)  7.90 (s, 1H), 7.77 (d} = 8.6 Hz, 2H), 7.58 (s, 1H), 7.53 (m, 4H),
7.45 — 7.39 (m, 5H), 7.30 (s,1H), 7.22 — 7.12 (H),76.95 (s, 1H), 5.38 (s, 2H), 5.26(s,2H),
3.96(s,3H), 3.94(s,3H); *C NMR (101 MHz, CDGJ) &158.8, 156.7, ,145.6,143.0,
142.1,142.0,135.6,129.1,128.8,127.3,127.05,126691124.8,124.4122.9,121.9,120.7,117.1,113.1,10
8.5,59.8,54.2,; LC-MS m/z: 462 [M+H]+; Anal. CaléorC4;H3,N1007: C, 63.40; H, 4.15; N, 18.03;
Found: C, 63.38; H, 4.11; N, 17.09
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1-(2-nitrophenyl)-4-((2-(4-((1-(2-nitrophenyl)-1H-12,3-triazol-4-yl)methoxy)phenyl)-4,5-
diphenyl-1H-imidazol-1-yl)methyl)-1H-1,2,3-triazole(99)

Yield 86%, mp: 218-220C; Rf = 0.5 (EtOAc:n-Hexane 2:3); IR (KBr): 160831, 1344, 1240, 1020
cm-1;'H NMR (400 MHz, CDCJ) 5 8.11 — 8.03 (m, 2H), 7.96 (s, 1H), 7.81 — 7.64 Th), 7.53 (d,)

= 7.1 Hz, 2H), 7.46 — 7.38 (m, 6H), 7.22 — 7.12 &H), 7.00 (s, 1H), 5.40 (s, 2H), 5.28 (s, 2HC
NMR (101 MHz, CDCJ) & 158.9 , 144.3,133.9, 133.8, 131.2,130.9,130.181299.1,
128.1,128.0,127.7,127.0,125.5,124.6,123.6,1158341.5; LC-MS m/z: 717 [M+H]+; Anal. Calcd
for CsoH2gN100s: C, 65.36; H, 3.94; N, 19.54; Found: C, 65.253H88; N, 19.46.

1-(4-nitrophenyl)-4-((2-(4-((1-(4-nitrophenyl)-1H-12,3-triazol-4-yl)methoxy)phenyl)-4,5-
diphenyl-1H-imidazol-1-yl)methyl)-1H-1,2,3-triazolg9h)

Yield 89%, mp: 207-21%; Rf = 0.5 (EtOAc:n-Hexane 2:3); IR (KBr): 160834, 1342, 1240, 1020
cm—1H NMR (400 MHz, DMSOY 9.22 (s, 1H), 8.44 (m, 4H), 8.33 (s, 1H), 8.25)d,9.1 Hz, 2H),
8.07 (d,J = 9.1 Hz, 2H), 7.78 (d] = 8.7 Hz, 2H), 7.48-7.35 (m, 7H), 7.21 (m, 4HL¥(m 1H), 5.35

(s, 2H), 5.25 (s, 2H)**C NMR (101 MHz, DMSOY 158.3, 146.8,146.7, 144.8, 144.3, 140.7, 140.4,
136.3, 134.5, 130.8, 130.3, 129.4, 128.9, 128.0112&5.9, 125.5, 123.4, 121.4, 120.7,120.5, 114.8,
60.9; LC-MS m/z: 717 [M+H]+; Anal. Calcd forggH2sN100s: C, 65.36; H, 3.94; N, 19.54;; Found: C,
65.31; H, 3.83; N, 19.
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Highlights

A series of new imidazol0-1,2,3-triazol es was synthesi zed by microwave method.

The newly synthesized imidazolo-1,2,3-triazoles are screened for antioxidant, antimicrobia activities
shows excellent activities.

In-silico molecular docking studies were performed using Schrodinger software. (PDB: 3HUN and PDB:

3ITA) compounds 6¢, 6h, 9d and 9e showed maximum dock score and found to exhibit Promising activity.



