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A series of novel ethyl-7-((1-(benzyl)-1H-1,2,3atzbl-4-yl)methoxy)-2-oxo-B-chromene-3-carboxylaté&a-h as a potential
antifungal agents were synthesizea click chemistry, and molecular docking study af tilewly synthesized compounds was
performed.
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ARTICLE INFO ABSTRACT

Article history: A series of novel ethyl-7-((1-(benzyl}t1,2,3-triazol-4-yl)methoxy)-2-oxo#2-
Received 10 March 2015 chromene-3-carboxylate®a-h as a potential antifungal agents were synthesized
Received in revised form 7 July 2015 click chemistry. The antifungal activity was evakthagainst five human pathogenic
Accepted 15 October 2015 fungal strains, such aBandida albicans, Fusarium oxysporum, Aspergillus flavus,

Available online Aspergillus niger andCryptococcus neoformans. Compoundc, 8d, 8e and8h were

found to be equipotent agairSandida albicans when compared to miconazole and
compound8f was found to be two-fold more active compared foomazole and
equipotent to fluconazole again€andida albicans. The coumarin based triazole

Keywords: derivatives were also evaluated for antioxidanivagtand compounda was found
ADME prediction to be potent antioxidant as compared to standaug). dFurthermore, molecular
Antifungal docking study of the newly synthesized compounds warformed and results
Antioxidant

showed good binding mode in the active site of &ir@ albicans enzyme P450

?gcgl_r;?ias;?g/ cytochrome lanosterol t4demethylase. Moreover, the synthesized compounds we
" also analyzed for ADME properties and showed paémti build up as good oral
drug candidates.
1. Introduction

In recent years, the incidence of systemic fungtddtion is increasing significantly due to an eese in number of
patients undergoing organ transplants, anticarfeemotherapy and patients with AIDS. Commonly usameaantifungal
agents are fluconazole, itraconazole, miconazol \ariconazole displayed broad spectrum antifuregivity [1].
Azoles have broad spectrum activities against measts and filamentous fungi and are the drug oicehfor antifungal
chemotherapy [2]. These antifungal drugs inhibiti@¥P51 in the process of biosynthesis of ergostémobugh a
mechanism in which the heterocyclic nitrogen atd (of triazole) binds to the heme iron atom [3] wéwer, increasing
use of these antifungal drugs has led to increasesistance to these drugs [4-6]. Hence thera isrgent need for the
development of more potent, broad spectrum antdlagents with fewer side effects and improvedceffy to cure
fungal infections.

Coumarin and their derivatives have attracted montre considerable attention due to their extensivdogical
activities. In recent years, studies have shown ¢oamarin incorporated with some nitrogen-containheterocyclic
moieties; viz. azetidine, thiazolidine, thiazole and oxadiazoleravnot only significantly increases the antimi¢abb
efficiency but also broadens their antimicrobiaecpum [7,8]. Antioxidants play a vital role in tHeody defense
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mechanism by regulating the generation and elindnatf reactive oxygen species (ROS) such as hydinadicals,
superoxide radicals, singlet oxygen and hydrogenxige radicals those generated from excessiveatixiel stress and
normal metabolic activities. The regulating mecbkemniincludes detoxification of excess ROS, if ndte thigh
concentrations of free radical damages the normbl structures, embedded proteins, lipids, carbodigd and also
damages the nitrogen bases of nucleic acids leadimgutations and also causes cancer, aging anchdegenerative
disorders such as Alzheimer's and Parkinson’s disgan addition to the body’s defense mechanistudies superoxide
dismutase (SOD), catalase and glutathione peroxjdagioxidants also regulate the concentratioROSE by interacting
with them and prevent their influence on other rooles. Thus, the discovery and development of nsymathetic radical
scavengers attained an immense importance in @rgdr@mistry. Many coumarin derivatives have unigidity to
scavenge reactive oxygen species (ROS) free radisath as hydroxyl, superoxide radicals or hypmchis acid and to
influence processes involving free radical injudyl0]. Coumarin derivatives exhibit enormous biddagactivities such
as, antimicrobial, anti-HIV, antibiotic, anticancenuscle relaxant, anti-inflammatory and anticoagtiactivity [11]. The
1,2,3-triazole based compounds are reported toepssa wide range of biological activities such asfungal [12],
antitubercular [13], antiallergic, antibacteriahtigHIV activity [14], a-glycosidase inhibitor [15], antimicrobial [16],
anticoccidiostats [17], anticonvulsant and antitarfi8], antimalarial [19], antiviral [20], and antiycobacterial [21].
Triazole has been used to improve the pharmaco&ipaiperties of the desired drug [22].

In recent years, a library of coumarin derivaticesjugated with 1,2,3-triazole moiety were synthediand proved to
possess antifungal activity. Therefore the incamion of triazole moiety is essential for the entement of activity [23].
Coumarin based triazolé (Fig. 1) displays antifungal activity against thréungal strainviz. Candida albicans,
Saccharomyces cerevisiae and Aspergillus fumigatus [23]. Similarly, 2H-chromen-2-one derivativ@, decorated with
1,2,3-triazole moiety exhibits antifungal activiigainst four fungal strainsiz. Aspergillus niger, Aspergillus fumigates,
Aspergillus flavus and Candida albicans [24] and 3-[1-(4,5-dicarbomethoxy-1,2,3-triazoled)lcoumarin 3 displays
good antifungal activity against the fungal strAspergillus niger [25] (Fig. 1).
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Fig. 1. Coumarin-triazole conjugatés3 displays antifungal activity

In continuation of our earlier work [26] on syntieesand biological properties of heterocyclic maistiand the
importance of coumarin and 1,2,3-triazole moieissa single molecular scaffold, herein we woule lik report the
design and syntheses of new coumarin linked treadwibrids. The coumarin derivatives have been vweglbrted for
antioxidant activity and 1,2,3-triazole ring is gbscaffold for antifungal activity. Thus, we hawakiated the synthesized
compounds for their antifungal and antioxidant\dtiis. The computational parameters like dockinglg for antifungal
activity and ADME prediction of synthesized coumatiiazole conjugate8a-h were also performed.

2. Experimental
2.1. Chemistry

All the solvents and reagents were purchased fromneercial suppliers Spectrochem Pvt. Ltd., Sigmdridh and
Rankem India Ltd. used without further purificatidrhe progress of each reaction was monitored bgrakng thin layer
chromatography (TLC) using TLC aluminum sheets¢aibel ks, precoated, Merck, Germany and locating the spots
using UV light as the visualizing agent or iodingpers. Melting points were taken in open capillaxgthod and are
uncorrected'H NMR spectra were recorded (CRLIMSO-ds) on Bruker Avance 400 MHz NMR Spectromet€t
NMR spectra were recorded (DMS4g} on Bruker Avancel00 MHz NMR Spectrometer. Chelrsbifts (9 are reported
in parts per million (ppm) using tetramethylsilafieMS) as an internal standard. The splitting patt@bbreviations are
designed as singlet (s); doublet (d); double dduflé); bs (broad singlet), bd (broad doubletpléi (t); quartet (q) and
multiplet (m). Bruker Daltonics MicroTOF-Q-II witkelectron spray ionization (ESI) was used for HRM&ad The
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synthetic protocol employed for the synthesis be7-((1-(benzyl)-H-1,2,3-triazol-4-yl)methoxy)-2-oxo+2-chromene-
3-carboxylates has been presented in Scheme 1.

General procedure for the synthesis of ethyl 7dd@nzyl)-H-1,2,3-triazol-4-yl)methoxy)-2-oxo2-chromene-3-
carboxylates8a-h: To the solution of ethyl 2-oxo-7-(prop-2-yn-1-yi9-2H-chromene-3-carboxylater) (0.5 mmol),
substituted benzyl azidea-h (0.5 mmol) and copper diacetate (Cu(CA¢R0 mole %) int-BuOH-H,O (3:1, 8 mL) and
the resulting mixture was stirred at room tempeeafor 24-36 hrs. The progress of the reaction masitored by TLC
using ethyl acetate:hexane as a solvent systemrédution mixture was quenched with crushed ice etichcted with
ethyl acetate (2x25 mL). The organic extracts weashed with brine solution (2x25 mL) and dried oaehydrous
sodium sulphate. The solvent was evaporated urdlerced pressure to afford the corresponding crodgounds. The
obtained crude compounds were crystallized usingredl.

2.2. Biological activity
2.2.1. Antifungal activity

The antifungal activity was evaluated against fiveman pathogenic fungal strains, such Gemdida albicans
(NCIM3471), Fusarium oxysporum (NCIM1332), Aspergillus flavus (NCIM539), Aspergillus niger (NCIM1196), and
Cryptococcus neoformans (NCIM576), which are often encountered clinicatlgyd were compared with standard drug
miconazole. Minimum inhibitory concentration (MI€3lues were determined using standard agar me#d [

2.2.2.  Antioxidant activity

In the present study, antioxidant activity of tlyathesized compounds has been assessétto by the 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radical scavenging assay [@8{ the results were compared with standard siothetioxidant
BHT (Butylated Hydroxy Toluene). The hydrogen atonelectron donation ability of the compounds wasasured from
the bleaching of the purple colored methanol sotutif 1,1-diphenyl-1-picrylhydrazyl (DPPH). The sfrephotometric
assay uses the stable radical DPPH as a reagenrit.df various concentrations of the test compou@dd.0, 25, 50 and
100 pg/mL) in methanol was added to 4 mL of 0.004% (whgthanol solution of DPPH. After a 30 min incubati
period at room temperature, the absorbance wasumeehagainst blank at 517 nm. The percent inhibifio%) of free
radical production from DPPH was calculated byftilwing equation.

% of scavenging = [(A control - A sample)/A blan&pO
Where 'A control' is the absorbance of the contealction (containing all reagents except the testpound) and 'A
sample' is the absorbance of the test compounds Wese carried at in triplicate.

2.3.  Computational study
2.3.1. Molecular docking

The 3D model structure of cytochrome P450 lanoktbda-demethylase ofC. albicans was built using homology
modeling. Amino acid sequence of enzyme was obdairem the Universal Protein Resource (http://wwwipuot.org/)
(Accession Code: P10613) and sequence homologoshbitained from Protein Data Bank (PDB) using Biesirch.
Based on the result of blast search, we used tfstatistructure of human lanosterobddemethylase (CYP51) with azole
as a template for homology modeling (PDB ID:3LD8e VLifeMDS 4.3 ProModel was used for modelingttoé 3D
structure of protein based on the amino acid sexpsenf a close homologue. Alignment of amino aeiguence of CA-
CYP51 (P10613) and human CYP51 (3LD6_B) is showfign S1 (Supporting information). The Blosum-62trixawas
used with a gap penalty of 1. The model was thezrggnminimized using the MMFF94 force field [29].aMual
inspection was made to ensure the conserved nawtifsoops were correctly aligned. The quality aigmatedC. albicans
lanosterol 14-demethylase model was assessed by using the alahted program likes PROCHECK [30] and its
structural validation is shown in Fig. S2 (Suppugtinformation). The further structural superimpiosi was performed
to know the structural coordinate of target protaitl RMSD value was found within standard rang@.897607 A. The
molecular docking study of the synthesized compeuat-h and standard drugs fluconazole and miconazole were
performed against homology built cytochrome P45®&terol 14-demethylase o€. albicans to understand the binding
interactions using VLife MDS 4.3 package followistgindard procedures [31].

2.3.2. ADME properties

The success of a drug is determined not only bydgefficacy but also by an acceptable ADME (absorpti
distribution, metabolism and excretion) profile.this study, we calculated molecular volume (MV)plectular weight
(MW), logarithm of partition coefficient (miLd®), number of hydrogen bond acceptors (n-ON), nundfenydrogen
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bonds donors (n-OHNH), topological polar surfaceaaTPSA), number of rotatable bonds (n-ROTB) aipihkki’s rule
of five [32] using Molinspiration online propertalculation toolkit [33]. Absorption (% ABS) was calated by: % ABS
= 109-(0.345xTPSA) [34]. Drug-likeness model scof@ collective property of physic-chemical propestie
pharmacokinetics and pharmacodynamics of a comp@urepresented by a numerical value) was compoyddolSoft
software [35].

3. Results and discussion
3.1. Chemistry

We have described the syntheses of a series of atley-7-((1-(benzyl)-H-1,2,3-triazol-4-yl)methoxy)-2-oxo#2-
chromene-3-carboxylate8a-h as a potential antifungal and antioxidant agentsnfcommercially available starting
materials. These compoun@a-h were formed by the fusion of benzyl azides andnwamin based alkyneia click
chemistry approach. The benzyl azidés-h has been prepared from the corresponding benzaldslvia NaBH,
reduction, bromination and nucleophilic substitotieaction of sodium azide according to the regbopecedure [36]
(Scheme 1). Synthesis of 2,4-dihydroxybenzaldehydeas achieved from resorcinol by Vilsmeier-Haaclct®n
according to the literature procedure [37]. Thetlsgais of ethyl-7-hydroxy-2-oxoFEchromene-3-carboxylahas been
achievedvia Pechmann condensation between 2,4-dihydroxybertagdd® and diethylmalonate in the presence of acid
[38] in 80% vyield (Scheme 1). The treatment of comud 6 with propargyl bromide in presence of®0O; as a base in
N,N-dimethylformamide (DMF) at room temperature affld ethyl-2-oxo-7-(prop-2-yn-1-yloxy)F-chromene-3-
carboxylater in 95% vyield (Scheme 1).

Finally, benzylazidegla-h and coumarin based alkyie on 1,3-dipolar cycloaddition reaction #fBuOH-H,O (3:1)
mixture and catalytic amount of copper diacetat§G2\c), at room temperature for 24 to 36 hours affordeel th
corresponding regioselective 1,4-disubstituted3tiazole incorporated coumarin derivativ@s-h in quantitative
isolated yield (88-93%) (Scheme 1).

Os_H OH Br Ns
R R R
1 a 1: b ik c Rl
e e e
Ry Ry Rs Rs
Rs Rs Rs Rs

4a-h

OH o} 0 (o]
B — B
OH HO OH HO o o = o o
5 7
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Eases!
7 + 4a-h 8a,R; =H, R,=H, Rs=NO,
O (o) O/Y\N Ry 8b,Rl:HyR2:NOZY R3:H
N=p] R 8c,Ry=H, Ry=H,R;=Cl
8a-h 2 8d,Ry=H,R;=Cl, Rs=H
8e,R; =Cl,R;=H, Rg=H

8f,R1:H, RZZH, R3:F
89,R1:H, RZZH, R3:Br
8hle=H,R2= H,R3=H

Schemel Synthetic route for target compouris-h. Reagents and conditions) (NaBH,, Methanol, 0 °C to rt, 2 hrpj PBr, DCM, 0 °C, 0.5
hr; () NaNs, Acetone-HO (3:1), rt, 24 hr; ) (i) POCE, DMF, CHCN, °C, 3 hr; (ii) HO, 50 °C, 2 hr; ) Diethyl malonate, k5O, 0 °C, 6 hr;
(f) Propargyl bromide, ¥CO;, DMF, 3 hr; ¢) Cu(OAc) (20 mol%),t-BuOH-H,O (3:1), rt, 24-36 hr.

The regioselective formation of 1,4-disubstituted,3-triazole based coumarin derivatiBssh has been confirmed by

physical data and spectroscopic methods suchl &VR, **C NMR and HRMS. According to th#! NMR spectrum of
representative compourb, the triplet at 1.29-1.36 ppm for three protonttmyl group) attached to -OGHyroup of
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ester present on coumarin ring, the quartet at-4.28 ppm for two proton attached to methyl grouy axygen
heteroatom. The characteristic two singlets at 238 5.84 ppm were also observed for -Q@Hd -NCH protons of
triazole derivativeBb respectively. In addition to this, a sharp singlbserved at 8.47 ppm assigned to triazole rings th
confirming the regioselective formation of 1,4-distituted 1,2,3-triazole ring. Again, the peak whserved at 8.75 ppm,
clearly indicates for the proton of coumarin rifig addition, all the aromatic protons appearedkpeeted chemical shifts
and integral values. The cyclisation of alkynavith 4b to triazole derivative8b was further confirmed by’C NMR
spectral data, in which the carbon signals of -Q@htl -NCH groups were resonated at 52.3 and 62.3 ppm résggct
The signals at 163.3 and 163.8 indicate the presehtwo carbonyl carbon atom, while all other carb gave peaks at
expected values. Again, the formation of compoBhdvas confirmed by high resolution mass spectrom@titMS).
The calculated [M+Nd]for compoundb is 473.1073 and observed [M+Nah HRMS at 473.1071. The physical data,
yield and time required to complete the reactionsl apectroscopic data of compounds are given irpatipg
information. The proposed structures were confirhgtH NMR, **C NMR and HRMS (Supporting information). The
products were obtained in good yield (88-93%).

3.2. Invitro antifungal activity

The minimum inhibitory potential of synthesized -tjdubstituted 1,2,3-triazole based coumarin dériga 8a-h, was
evaluatedn vitro against five different fungal strain€. albicans, F. oxysporum, A. flavus, A. niger andC. neoformans
strains and results were compared with their psersb and7 as well as standard drugs miconazole and flucdeazbe
MIC values inug/mL were estimated and the results are summaiiz&eble 1. The objective of this study was to tee
effect of structural transformation on the 7-hydroumarin derivative. The precurs@sand? do not exhibit antifungal
activity against all the tested strains. All thethesized triazole derivativéa-h showed many fold enhanced activity as
compared to the precursérand 7 against the fungal strai@. albicans. Compound8f having fluore group atpara
position of phenyl ring has been found to be gadubitor of C. albicans with MIC values 12.5ug/mL and two fold
active as compared to the standard drug miconazmeequipotent to fluconazole. CompouBdgchloro- group apara),
8d (chloro- group ameta), 8e (chloro- group abrtho) and8h with MIC values 25ug/mL shows equivalent potency for
fungal strainC. albicans compared to the standard drug miconazole. Whédecttimpound8a, 8b and8g with MIC values
50 pg/mL displays less potency agairttalbicans. Compound3e with chloro- group abrtho position of phenyl ring
shows two-fold more activity and compouBd with chloro- group atmeta position of phenyl ring shows equivalent
potency for fungal straifr. oxysporum compared to the miconazole. Most of the synthes@enpound8a-h is inactive
against the fungal straifx flavus, A. niger andC. neoformans. However, compoun8d withchloro- groupatneta position
of

Tablel. Invitro antimicrobial and antioxidant evaluation of coumdrased triazoles and their precursor molecules.

MIC Values inpg/mL Antioxidant activity (IGoug/mL)
Entry CA FO AF AN CN DPPH scavenging activity
6 100 150 NA NA NA 58.21
7 NA NA 175 NA 175 17.06
8a 50 100 125 50 150 15.20
8b 50 100 125 150 150 16.89
8c 25 50 25 100 150 16.00
8d 25 25 100 25 100 15.99
8e 25 12.5 150 175 150 15.29
8f 12.5 50 50 25 100 16.95
89 50 50 125 125 150 29.12
8h 25 50 50 100 150 40.36
Miconazole 25 25 12.5 25 25 NT
Fluconazole 12.5 6.25 6.25 12.5 6.25 NT
BHT NT NT NT NT NT 16.47

NA, No activity was observed up to 20@/mL, CA, Candida albicans, FO, Fusarium oxysporum; AF, Aspergillus flavus, AN,
Aspergillus niger; CN, Cryptococcus neoformans; NT, Not tested; BHT, Butylated hydroxy toluene.

phenyl ring an®f with fluoro- group apara position of phenyl ring shows equivalent activity fungal straipA. niger as

compared to the standard drug miconazole. It iardlem the Table 1, that the incorporation ofzaie ring on coumarin
derivatives6 and? increases the antifungal activity of the synthedizompound8a-h.
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3.3.  Antioxidant activity

All the synthesized compounés 7 and8a-h show good to moderate antioxidant activity as carag to the standard
drug BHT (Table 1). The antioxidant activity of fsecompounds may be related to their redox pregsenihich allow
them to act as reducing agents or hydrogen atonordcend scavenge free radicals. The compo@adsaving nitro-
group atpara, 8c, 8d and8e has chloro- substituent para, meta andortho position respectively of phenyl ring shows
potent activity (IG= 15.20, 16, 15.99 and 15.29 pg/mL, respectivey)campared to the standard drug BHT. The
compounds8g with bromo- group apara position,8h with no substitution on phenyl ring asdshow less activity as
compared to standard drugs.

3.4. Computational studies
3.4.1. Molecular docking study

The synthesized compounfla—h and standard drugs (fluconazole and miconazole® wecked into the active site of
cytochrome P450 lanosterol d&dlemethylase o€. albicans using VLifeMDS 4.3 software package to understémel
binding interactions. The docking calculation andifregen bond and hydrophobic bond interactionspaesented in
Table 2. The interaction energy of the compouds-h and their antifungal activityQ albicans) showed the
corresponding results. The most active synthesipatpoundf showed lowest interaction energy that is -72.28/kwol.
The standard drugs fluconazole and miconazole lads@® shown good interaction energy that is -69.@8 &1.90
kcal/mol, respectively. The docking results indéchthat the coumarin-triazole core of these syithdscompounds was
held in the active pocket by combination of varidugirogen and hydrophobic interactions with cytoche P450
lanosterol 14-demethylase. The various hydrophobic interactmemirred between the coumarin-triazole core aditee
chain of ALA343, GLY344, THR347, THR351, ILE402, UB06, PRO410, LEU412, MET413, SER414, MET415,
VAL440, SER441, PRO442, GLY443, PHE449, CYS506, GO¥, GLU509, ALA512, TYR513 and ILE516. The amino
acid residues such as THR347, CYS506, ILE507 and54I2 had formed hydrogen bonds with synthesizedpmmds.
The amino acid THR347 had formed hydrogen bondha2( A) with nitrogen of triazole ring of synthesiz compound
8a. The amino acid residue CYS506 (2.07 A) had formgdrogen bonding with oxygen of -N@nd ILE507 (1.54 A
and 2.01 A) had formed hydrogen bonding with oxygérNO, and nitrogen of —N©of compoundb. The triazole ring
of compoundg had shown hydrogen bonding with amino acid residi¥R513 (1.60 A and 2.30 A) and ALA512 (2.33
A). The binding interactions for compouBél and fluconazole are shown Figure 2. The fluoro- group apara position
of benzyl ring is most active compoud fitted well into the hydrophobic pocket. On thesisaof activity data and
docking result, it was found that compouifchad potential to inhibit cytochrome P450 lanodtédx-demethylase of.
albicans.

Bre14n

| Fluconazal " .

MET415E
.

Fig. 2. Molecular docking of compoundlf and fluconazole. Ligands are shown in red coloydridgen bonds are shown in green color.

Hydrophobic bonds are shown in sky blue color.
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Table 2 Molecular docking statistics of synthesized coompis8a-h.

Docking score

Hydrogen bonding

Entry . . Hydrophobic bonding interactions
(kcal/mol) interactions
sa 55.43 1 (THR347) 27 (THR347, SER414, MET415, VAL440, SER441, PRO442,
PHE449, GLY508, ALA512)
30 (ALA343, GLY344, THR347, PRO410, MET413, SER414,
sb -58.30 3 (CYS506, ILE507)
SER441, PRO442, GLY443)
21 (ILE402, LEU406, LEU412, GLY508, GLU509, ALA512,
sc -61.67 0
TYR513)
66.96 0 30 (ALA343, GLY344, THR347, PRO410, MET413, SER414,
8d ' SER441, PRO442, GLY443, GLY508)
16 (THR351, ILE402, LEU406, PHE499, CYS506, GLU58RA512,
Se -61.37 0
TYR513)
20 (ILE402, LEU406, LEU412, GLY508, GLU509, ALA512,
sf -72.29 0
TYR513, ILE516)
16 (ILE402, LEU406, LEU412, GLY508, GLU509, ALA512,
8g -56.07 3 (ALA512, TYR513)
TYR513)
61.06 0 27 (ALA343, THR347, MET413, SER414, VAL440, SER441,
8h ' PRO442, GLY443, PHE499)
Fluconazole -69.76 2 (PHE416, HIS504) 4 (GLY5005504)
Miconazole -71.90 0 6 (LEU412, PHE499, GLY500

3.4.2. ADME properties

A computational study of all the synthesized computsuwas performed for prediction of ADME propertasd the
value obtained is presentedTable 3. It is observed that compounds exhibited a goodBS% (% absorption) ranging
from 59.90 to 86.31%. Furthermore, only compouBaand8b violated Lipinski’s rule of five (miLoB <5). Remaining
all other compounds did not violated Lipinski'sedf five.

Table 3. Pharmacokinetic parameters important for gootllmeavailability of the synthesized compour&}§ and8a-h.

. Drug
Enty % ABS T(i%A ha MV MW miLogP  nON \:Z:::; likeness
Rule - 3 - - <500 <5 <10 <5 <1 )
6 86.31 65.75 5 237.96 27225 2.34 5 0 0 -0.86
7 82.52 76.74 3 197.93 23420 1.64 5 1 0 -0.57
8a 59.90 142.29 9 375.71 450.40  3.48 11 0 1 -0.52
8b 59.90 142.29 9 375.71 450.40  3.46 11 0 1 -0.34
8c 75.72 96.46 8 365.91 439.85  4.20 8 0 0 0.07
8d 75.72 96.46 8 365.91 439.85  4.18 8 0 0 0.03
8e 75.72 96.46 8 365.91 43985  4.15 8 0 0 -0.14
af 75.72 96.46 8 357.30 423.4 3.69 8 0 0 -0.03
8g 75.72 96.46 8 370.26 48430  4.33 8 0 0 0.21
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8h 75.72 96.46 8 352.37 40541  3.52 8 0 0 -0.30

A molecule likely to be developed as an orally eetidlrug candidate should not show more than onkatioo of the
following four criteria: miLod® (octanol-water partition coefficienf) 5, molecular weigh& 500, number of hydrogen
bond acceptors 10 and number of hydrogen bond doners [39]. All the tested compounds exc&atand8b followed
the criteria for orally active drug and therefalggse compounds may have a good potential for eaedevelopment as
oral agents.

4, Conclusion

In summary, we have synthesized new triazole ba&semnarin derivativesia click chemistry and evaluated for
biological activity. The synthesized compounds shmamising antioxidant and antifungal activity asmpared to the
respective standard drugs. Compo@adshows potential antioxidant activity @&= 15.20pug/mL) when compared with
standard BHT. Compoun8d, 8e and8f displayed significant antifungal activity as comgrhto the standard antifungal
drug miconazole. In addition to this, molecular klog study of these synthesized triazole derivativave a high affinity
towards the active site of enzyme P450 cytochramedterol 14-demethylase which provides a strong platform f@wn
structure based design efforts. Furthermore, aisabfsthe ADME parameters for synthesized compouwstusvn good
drug like properties and can be developed as oug dandidate. Thus, suggesting that compounds fr@sent serie®a
(antioxidant activity) 8d, 8e and8f (antifungal activity) can be further optimized asteleloped as a lead molecule.
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