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ABSTRACT

As part of our exploration for new antibacterial carantifungal agents, a series of 2-(2-amino-5-a#€o
phenylpyrimidin-4-yl)-4-substituted phenols hybridgere synthesized. Simulation of virtually design2sl
compounds have been studied for their binding acsives of tyrosyl-tRNA synthetase (TyrRS) andchybmne
P450 141-sterol demethylase CPY51 enzyme using moleculdeling of protein— ligand interactions to predict
drug structure—activity relationship. For compangahe binding behavior of known standard drugs ala® been
studied. Synthesized compounds were screened dor ith vitro antibacterial activity against Staplogoccus
aureus, Salmonella typhi, antifungal activity agdithe opportunistic pathogens Candida albicans Asdergillus
niger. The objective of our research is to acchptdhallenge of discovery of new drug. To ensuealdsired target
specificity and potency, bioavailability and lacktoxicity, our approach stems out lead generatiamm virtual
screening to their synthesis and ends up with biokd assays.

Key words: Azidopyrimidines, lonic liquid, Docking, tyrosyl-tRA synthetase (TyrRS), cytochrome P450,
Antimicrobial activity.

INTRODUCTION

There is a growing demand for the preparation of aetimicrobial agents due to the developing rasist¢ towards
conventional antibiotics [1]. The development dfiseance to clinically used drugs has encouragedldement of
novel antimicrobial agents which selectively coastrnovel bacterial and fungal targets [2-4]. listhegard,
aminoacyl-tRNA synthetases (aaRSs) have attraaiadiderable interest in antibacterial drug discpvéris well

known that aaRSs are responsible for faithful fietisn of nucleic acid sequence information intoetpms [5-6].
Consequently, once these enzymes are inhibitebgaahth is inhibited due to protein biosyntheseirty halted.
Nevertheless, the topology of the ATP binding domeaid the functions of the human aaRSs differ ftbose of
bacteria, thus providing an opportunity to inhitiem selectively in bacteria [7-8]. These enzyntlksrefore, are
attractive targetsHig. 1) for antibacterial agents [9].
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Figure 1 Targets for antibacterial therapy [10]

Fungal infections cause a continuous and momerttoest to human health, especially in immune-comsed
patients.1,2 Drug resistance among fungal pathoigeas increasing problem, thus it is requisitel¢velop some
novel antifungal compounds with high efficacy, léssicity and low resistance [11].

Ergosterol is the major component of the fungal cembrane. It is as a bio-regulator of membranéitly,
asymmetry and integrity. Inhibition of the d4lemethylase will result in a decreased ergosteynthesis and a
concomitant accumulation of 14-methylated sterdleey prevent the 14- demethylation of lanosterol into
ergosterol in the ergosterol synthetic pathway IBP- Thereby preventing the post-squalene synthssjsnents
such as the oxidosqualene cyclase methyltransf¢ii§e Ergosterol plays a hormone- like role in dah cells,
which stimulates growth; the net effect of synthedimolecules is the inhibition the fungal growfig( 2).
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Figure 2 Mechanism of azoles drugs in biosynthegimthway [15]
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Most of the nitrogen-containing molecules are plarofogically very active which can be attributedtie fact that
nitrogenous compounds are part and parcel of tomddiecular diversity [16]. Azides are considerecbto very
important class of compounds due to their both $tiilal as well as biological applications. The cistny of azides
thus attracted the attention of many chemists smemy of these compounds play important role inaoig
chemistry [17]. Amongst the pharmacologically agthitrogenous compounds, a large number of Azidinigine
and their derivatives attracted considerable aterfor the past few decades due to their chemapiertical value.
Azido-Pyrimidine framework is a part of many syrttbecompounds, which possess useful biologicalvéies
including Antiviral and antineoplastic activities1q], Anti-inflammatory Activity [19], anti-tumor [@],
dihydrofolate reductase inhibitors [21], antiviegdtivity against hepatitis-A virus (HAV) and herpgmplex virus
type-1 (HSV-1) [22], Inhibitors of AP-1 and NEB Mediated Gene Expression [23], Therefore, azielivdtives of
pyrimidine have been receiving significant attenti®ecent studies reported pyrimidine derivatiieswsng good
antibacterial and antifungal activity [24-26] whiemcourages us to synthesize and evaluate theaatsital and
antifungal activity of a series of 2-(2-amino-5d@i6-phenylpyrimidin-4-yl)-4-substituted phenols.

In our work for finding new antibacterial agents,e whave explored a series of 2-(2-amino-5-azido-6-
phenylpyrimidin-4-yl)-4-substituted phenols as potehibitors against tyrosyl-tRNA synthetase (T$)H27], one

of the aminoacyl-tRNA synthetases (aaRSs) andifalirfg new antifungal agents, against lanosterol dterol
demethylase which block ergosterol synthesis bgriating with the demethylation of its precursos][1

Recently, ionic liquid (IL) have attracted mucheation towards academic and industrial researatesiiney have
shown intense advantages in the context of greemisry and therefore have great promising potenibaic
materials are used as a substitute for volatileestt in organic synthesis. This class of solvdtgnocombines
attractive features of considerable thermal stgtalind low vapor pressure in a single solvent systes are mainly
composed of symmetrical and of bulky organic capaired with anion that can be either organic arganic in
nature. Moreover, it is well known that physicadachemical properties of an IL are determined bycstire of
constituent cation and anion. Thus one can systeatigttailor an IL with specific properties. loniiguids (ILs) are
molten salts with melting points below £aD[28]. The hydrophobic ionic liquid [bmim][RFis well known for its
capability in various catalytic applications. Inrfieular, hydrophobic media possessing hexafluoosphate anions
have a multitude of uses in different biochemicad ahemical reactions [29].

Herein, we have investigated the effect of difféneraction conditions involving model hydrophobamiic liquids,
such as [bmim][P§, on the formation of 2-(2-amino-5-azido-6-phenyimidin-4-yl)-4-substituted phenols, and
we illustrate herein the extension of the use dfifb][PFs] to reactions of diversely substituted substrates.

To the best of our knowledge, there has been neique report of analogous pyrimidines as antibaaiteand
antifungal agents. However, there are numerous pbemmof nitrogen containing heterocycles being usetteat
microbial infections; these compounds may leadhéogeneration of novel anti-microbial therapeutics.

The combination of genomics and bioinformatics theespotential to generate the information and kieolge that
will enable the conception and development of nesvdpies and interventions needed to treat antlitidate the
unusual biology of these microbial infections. Osfethe most important applications of molecular loty

techniques in structural biology is docking of galhd molecule to a receptor, such as a proteimpuhsuit of
achieving this goal, our research efforts led t® development of hybrid molecule of pyrimidines amides as
novel and diversely substituted scaffolds which lsantilized further as templates for anti-micrdligents.

EXPERIMENTAL SECTION

[bmim][PFKs] was obtained from Acros Organics (New Jersey, JSH solvents were dried by standard methods.
Melting points were determined by open capillarytimoe and are uncorrected. Chemicals were obtaimed §.D.
Fine of AR Grade Analytical. TLCs were carried aut 0.25-mm layer silica gel plates, and single spotre
obtained. Column chromatography was performed wilica gel of 120 mesh (MerRH NMR, and *CNMR
spectra were recorded from CRACIMSO-d; solution on a Brucker Avance 1l 400 (400 MHz) NMERectrometer.
The chemical shifts in ppm are expressed onédtlseale using tetramethylsilane as internal stand@oipling
constants are given in Hz. IR spectra were obtaore@ Perkin Elmer 1800 spectrophotometer using &iBcs.
Elemental analyses were carried out using PerkimER400 elemental analyzer. Mass spectra wereurezhwiith

a GC-MS (70 eV). The purity of the samples was kb@dy TLC and spectroscopic data. The X-ray diticm
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patterns have been recorded ifi fange from 13 to 600 on Philips (Holland) autordaté-ray powder
diffractometer. The operating target voltage wak\3and tube current was 20mA. The scanning speex Wa
26/min. Radiation used waBu-k of wavelength 1.54056 A provided with a monochrtoméor filtering p radiations
to reduce noise due to white radiations and toeise the resolution. The values of inter-planeciaga(d)
corresponding to Bragg reflectionsff2were obtained. Indexing and calculations of watl parameters were
performed with the help of Powder-X-Software [30].

General synthetic procedure for 2-(2-amino-5-azid&-phenylpyrimidin-4-yl)-4-methylphenol (2a)
The synthetic route was achieved through ionicididbmim][PF;] serving as dual solvent and catalyst, leading to
quick, easy and enhanced yield. This rational chahg@ipproach afforded azido derivative of pyriméetin

Substituted azido pyrimidines were synthesizedcieffitly by cyclization of 3-azido-6-substituted-Bemyl-4H-
chromen-4-one using guanidine carbonate in [bmifj[PThe whole procedure is simple and straightfodvdy
employing this protocol, a series of novel 2-(2-aoab-azido-6-phenylpyrimidin-4-yl)-4-substituted grtols
hybrids were prepared.

A mixture of 3-azido-6-methyl-2-phenyl-4H-chromerede (Immol, 0.277 g), guanidine carbonate (2mma6
g) and 2 mL of ionic liquid [bmim][P& were added in a round bottom flask in an inem@dphere and stirred at
room temperature for 15minutes and the reaction meanitored by TLC. After completion of reaction,itas
cooled and poured in 20 % HCI solution, filteredl avashed with water. The solid obtained was reatystd from
ethanol Scheme L Yield, 97 % (0.3104g); mp 21%C; IR (KBr), u (cm*): 3498 (O-H), 3312 (N-H), 2922 (GH
str), 2138 (N), 1639 (N-H deformation for pri. amine), 1470 (-£bend), 1380 (-Cklbend.), 1395 (C=N str.), 1529
(C=C bend.)!H NMR (DMSOd), & (ppm): 2.3 (s, 3H, -CH), 4.6 (s, 2H, -NH), 6.91-6.94 (d, 1H, J = 12.2 Hz, Ha),
7.18-7.22 (dd, 1H, J = 2.4, 10.8 Hz, Hb), 7.4-T5 §H, Ar-H), 8.1 (s, 1H, Hc), 13.6 (s, 1H, -OHC NMR (200
MHz DMSOd), 6 20.06, 100.49, 116.63, 117.77, 126.46, 126.59,1827128.13, 130.05, 133.08, 136.87, 136.99,
158.01, 160.68, 165.13, 165.66. Mass (m/z): 318 Bllemental analysis: Calculated for,{8:.N¢O): C 64.14, H
4.43, N 26.40, O 5.03 Found: C 64.55, H 4.25, ND60 5.12. The series of substituted compo2is were
synthesized following above procedure.

2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-chlorgphenol (2b)

Yield, 95 %; mp 244C; IR (KBr), v (cm™): 3500 (O-H), 3310 (N-H), 2926 (GHtr), 2120 (N), 1640 (N-H
deformation for pri. amine), 852 (C-CI str) 147ZId; bend), 1383 (-Cklbend.), 1415 (C=N str.), 1530 (C=C
bend.),"H NMR (CDCk), & (ppm): 4.7 (s, 2H, -Np), 6.5-6.6 (d, 1H, J = 9.48, Ha), 6.71-6.76 (dd, IH 1.84,
3.52, Hb), 6.9-7.1 (m, 5H, Ar-H), 7.14 (s, 1H, H&D.5 (s, 1H, -OH)**C NMR (200 MHz CDCJ), 5 98.6, 117.6,
119.2, 126.7, 129.1, 135.7, 136.1, 136.5, 139.8,5,8.58.8, 160.2, 166.8 Mass (m/z): 338 Hlemental analysis:
Calculated for (gH1:CINgO): C, 56.73; H, 3.27; Cl, 10.47; N, 24.81; O, 4Fdund: C, 56.69; H, 3.25; CI, 10.41;
N, 24.85; O, 4.76.

2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-6-bromo<4-methylphenol (2c)

Yield, 90 %; mp 18€C; IR (KBr), v (cm™): 3494 (O-H), 3310 (N-H), 2926 (GHstr), 2095 (N), 1637 (N-H
deformation for pri. amine), 1471 (-GHbend), 1382 (-Ckibend.), 1396 (C=N str.), 1528 (C=C bendj,NMR
(CDCl), 6 (ppm): 2.3 (s, 3H, -CH}, 5.0 (s, 2H, -NH), 7.2-7.5 (m, 5H, Ar-H), 7.5 (s, 1H, Ha), 7.6 18, Hb), 10.2
(s, 1H, -OH).*C NMR (200 MHz CDC}J), 22.71, 106.99, 113.91, 126.72, 127.96, 128.07,3128.28.76, 129.02,
132.25, 132.28, 134.35, 135.82, 136.55, 140.64,58859.92, 170.32 Mass (m/z): 396 ;NElemental analysis:
Calculated for (&H13BrN¢O): C, 51.40; H, 3.30; Br, 20.12; N, 21.16; O, 4R3und: C, 51.42; H, 3.26; Br, 20.18;
N, 21.11; O, 4.07.

2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-6-bromo4-chlorophenol (2d)

Yield, 94 %; mp 256°C; IR (KBr), v (cm™): 3492 (O-H), 3314 (N-H), 2921 (Ghstr), 2124 (N), 1637 (N-H
deformation for pri. amine), 1473 (-GHbend), 1382 (-Ckibend.), 1397 (C=N str.), 1528 (C=C bendj,NMR
(CDCL), & (ppm): 4.5 (s, 2H, -NbJ, 7.2-7.9 (m, 5H, Ar-H), 7.6 (s, 1H, Ha), 7.8 {$J, Hb), 10.9 (s, 1H, -OH)*C
NMR (200 MHz CDC}), 6 99.29, 118.30, 123.83, 124.89, 127.18, 127.76,1%2830.26, 134.15, 152.53, 158.35,
161.40, 164.10 Mass (m/z): 417" MElemental analysis: Calculated for,{8,,BrCINgO): C, 46.01; H, 2.41; Br,
19.13; ClI, 8.49; N, 20.12; O, 3.83 Found: C, 461892.44; Br, 19.17; Cl, 8.41; N, 20.08; O, 3.78.

810



Nitin K. Longadge et al J. Chem. Pharm. Res,, 2016, 8(3):807-822

2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-6-iodo-4methylphenol (2e)

Yield, 87 %; mp 194C; IR (KBr), u (cm™): 3495 (O-H), 3313 (N-H), 2924 (GHstr), 2210 (N), 1635 (N-H
deformation for pri. amine), 548 (C-I str.), 1474€l; bend), 1382 (-Cklbend.), 1398 (C=N str.), 1526 (C=C
bend.),*H NMR (CDCk), & (ppm): 1.9 (s, 3H, -CH), 4.8 (s, 2H, -NH), 7.1 (s, 1H, Ha), 7.3 (s, 1H, Hb), 7.31-7.41
(m, 5H, Ar-H), 10.1 (s, 1H, -OHY3C NMR (200 MHz CDGC}), & 21.70, 47.57, 63.52, 86.22, 86.32, 66.83, 125.87,
127.10, 128.02, 128.55, 129.59, 131.23, 132.56,7634138.65, 148.92, 152,51, 164.83 Mass (m/z): ¥4
Elemental analysis: Calculated for,{8,3INgO): C, 45.96; H, 2.95; I, 28.57; N, 18.92; O, 3fund: C, 45.90; H,
2.91;1,28.61; N, 18.98; O, 3.54.

2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-chlore6-iodophenol (2f)

Yield, 85 %; mp 265C; IR (KBr), u (cm®): 3502 (O-H), 3314 (N-H), 2922 (GHstr), 2200 (N), 1640 (N-H
deformation for pri. amine), 546 (C-I str.), 147CK; bend), 1382 (-Cklbend.), 1399 (C=N str.), 1531 (C=C
bend.),"H NMR (CDCk), d (ppm): 4.0 (s, 2H, -Nb), 7.41-7.47 (m, 5H, Ar-H), 7.6 (s, 1H, Ha), 7.7 {1, Hb),
12.4 (s, 1H, -OH)™C NMR (200 MHz CDCJ), 5 89.77, 99.13, 121.16, 123.79, 126.93, 127.77,388129.08,
129.87, 138.99, 158.21, 161.01, 161.83, 162.17 Mask): 463 M; Elemental analysis: Calculated for
(C1eH1CIINGO): C, 41.36; H, 2.17; CI, 7.63; |, 27.31; N, 18.@) 3.44 Found: C, 41.32; H, 2.11; Cl, 7.55; 1,377
N, 18.12; O, 3.48.

4-(2-amino-5-azido-6-phenylpyrimidin-4-yl) benzenet,3-diol (29)

Yield, 72 %; mp 164°C; IR (KBr), v (cm™): 3554 (O-H), 3316 (N-H), 3122 (GHstr), 2180 (N), 1636 (N-H
deformation for pri. amine), 1474 (-GHbend), 1382 (-Ckibend.), 1398 (C=N str.), 1526 (C=C bendj,NMR
(DMSOd), & (ppm): 5.1 (s, 2H, -Nbj, 6.910 — 6.912 (d, 1H, J = 0.6, Ha), 7.1-7.2 (td, J = 4.08, 8.32, Hb), 7.4-
8.6 (m, 5H, Ar-H), 8.11-8.12 (d, 1H, J = 6.44, Ht2.7 (s, 2H, -OH)**C NMR (200 MHz DMSOg), 5 98.99,
105.07, 108.64, 113.91, 126.96, 129.02, 130.05,5832134.25, 157.28, 158.55, 160.06, 161.12, 16RI83s
(m/z): 320 M; Elemental analysis: Calculated for;{8,,N¢O,): C, 60.00; H, 3.78; N, 26.24; O, 9.99 Found: C,
60.04; H, 3.72; N, 26.28; O, 9.91.

2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-methyt6-nitrophenol (2h)

Yield, 70 %; mp 210C; IR (KBr), u (cm™): 3494 (O-H), 3316 (N-H), 2928 (GHstr), 2145 (N), 1635 (N-H
deformation for pri. amine), 1512 (-NQtr.), 1474 (-CH bend), 1384 (-Cklbend.), 1397 (C=N str.), 1527 (C=C
bend.),"H NMR (CDCE), 5 (ppm): 2.3 (s, 3H, -CH), 5.0 (s, 2H, -NH), 6.8 (S, 1H, Ha), 6.84-6.99 (m, 5H, Ar-H),
7.39 (s, 1H, Hb), 10.1 (s, 1H, -OH}C NMR (200 MHz CDC}), 3 20.6, 99.2, 120.9, 126.7, 127.2, 128.1, 128.5,
129.1, 132.3, 136.8, 137.0, 148.1, 158.8, 162.2.0l6/ass (m/z): 363 K Elemental analysis: Calculated for
(C17H13N;0O5): C, 56.20; H, 3.61; N, 26.99; O, 13.21 Found56.28; H, 3.56; N, 26.92; O, 13.19.

2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-chlore6-nitrophenol (2i)

Yield, 76 %; mp 194C; IR (KBr), v (cm™): 3504 (O-H), 3315 (N-H), 2923 (GHtr), 2156 (N), 1635 (N-H
deformation for pri. amine), 1514 (-NQtr.), 1477 (-CH bend), 1385 (-Cklbend.), 1395 (C=N str.), 1527 (C=C
bend.),"H NMR (CDCEL), & (ppm): 4.4 (s, 2H, -NbJ), 6.57—6.81 (m, 5H, Ar-H), 7.0 (s, 1H, Ha), 7.1 18, Hb),
10.5 (s, 1H, -OH)**C NMR (200 MHz CDCJ), 5 98.49, 123.11, 124.92, 125.59, 127.00, 127.26,7827.28.13,
135.09, 139.06, 149.02, 158.85, 161.20, 164.05 Mask): 383 M; Elemental analysis: Calculated for
(C16H10CIN;O3): C, 50.08; H, 2.63; Cl, 9.24; N, 25.55; O, 12Fdund: C, 50.01; H, 2.56; CI, 9.19; N, 25.48; O,
12.45.

5-azido-4-(2,4-dimethoxyphenyl)-6-phenylpyrimidin-2amine (2))

Yield, 58 %; mp 110C; IR (KBr), v (cm™): 3496 (O-H), 3316 (N-H), 2924 (Ar-CH str.), 28(®-H str. CH-O-),
2178 (Ny), 1637 (N-H deformation for pri. amine), 1472 (-£bend), 1384 (-Cklbend.), 1397 (C=N str.), 1527
(C=C bend.)’H NMR (CDC}), 5 (ppm): 3.3 (s, 6H, -OCH, 4.8 (s, 2H, -NH), 6.8-6.9 (d, 1H, J = 8.36, Ha), 7.10-
7.12 (dd, 1H, J = 1.6, 1.64, Hb), 7.34-7.48 (m, BiHH), 7.49-7.50 (d, 1H, J = 1.36, HZJ'C NMR (200 MHz
CDCly), 6 55.83, 56.16, 98.83, 98.91, 107.26, 111.12, 125196.24, 129.09, 130.63, 134.46, 157.06, 158.49,
160.22, 161.49, 165.80 Mass (m/z): 348, Blemental analysis: Calculated for,§8,¢N¢O.): C, 62.06; H, 4.63; N,
24.12; O, 9.19 Found: C, 62.01; H, 4.66; N, 24059.11.

811



Nitin K. Longadge et al J. Chem. Pharm. Res,, 2016, 8(3):807-822

5-azido-4-(5-bromo-2,4-dimethoxyphenyl)-6-phenylpyimidin-2-amine (2k)

Yield, 91 %; mp 178C; IR (KBr), v (cm™): 3492 (O-H), 3310 (N-H), 2922 (Ar-CH str.), 28(@-H str. CH-O-),
2122 (N), 1635 (N-H deformation for pri. amine), 610 (C-8&r.), 1474 (-Chlbend), 1382 (-Cklbend.), 1397
(C=N str.), 1530 (C=C bend} NMR (DMSOd), 5 (ppm): 3.2 (s, 6H, -OCH), 4.1 (s, 2H, -NH), 6.92—-7.11 (m,
5H, A-rH), 7.21 (s, 1H, Ha), 7.32 (s, 1H, HBJC NMR (200 MHz DMSOg), 5 55.12, 55.48, 98.76, 100.82,
104.77, 113.02, 126.03, 127.22, 129.04, 130.61,5636157.77, 158.48, 159.92, 164.19, 165.63 Magg)(26
M*; Elemental analysis: Calculated for;§8,sBrN¢O,): C, 50.60; H, 3.54; Br, 18.70; N, 19.67; O, 7R8und: C,
50.56; H, 3.51; Br, 18.69; N, 19.61; O, 7.47.

5-azido-4-(5-iodo-2,4-dimethoxyphenyl)-6-phenylpyridin-2-amine (2I)

Yield, 78 %; mp 182C; IR (KBr), v (cm™): 3506 (O-H), 3311 (N-H), 2923 (Ar-CH str.), 28(B-H str. CH-O-),
2146 (Ny), 1641 (N-H deformation for pri. amine), 548 (Gtt.), 1471 (-CH bend), 1385 (-Ckibend.), 1391 (C=N
str.), 1531 (C=C bend.jH NMR (DMSOd), & (ppm): 3.5 (s, 6H, -OCH), 4.4 (s, 2H, -NH), 7.1 (s, 1H, Ha), 7.2—
7.3 (m, 5H, Ar-H), 7.4 (s, 1H, Hb}*C NMR (200 MHz DMSOg), 5 55.07, 55.53, 78.59, 98.96, 100.10, 112.16,
125.24, 127.11, 129.72, 130.62, 138.95, 157.71,2P6063.11, 164.74, 165.69 Mass (m/z): 474 Hlemental
analysis: Calculated for ¢g@H:5IN¢O,): C, 45.59; H, 3.19; |, 26.76; N, 17.72; O, 6.74ukRkd: C, 45.52; H, 3.17; |,
26.79; N, 17.74; O, 6.77.

Docking simulation

leal

The file containing the crystal structure of cytome P45@-sterol demethylase (14DM) with its selective iritub
i.e. Fluconazole (470TPF) in the active site (PDBeleal, six ligand) was downloaded. It is monostaucture
with only chain A consisting of 449 residues. Thiwin A has 470YPF, water and 1 heme (HEM) groiipe
chain A with residues, water and the hetero groifsM) within a radius of 5 A” was refined and clednby
checking the hybridization, valence of the ligamdl éntroducing H-atoms to the protein residues.llearies net
charge 2 and 3590 atoms. The asymmetric Unit of ltEytochrome p450 14 alpha-sterol demethylase &1YP
from mycobacterium tuberculosis in complex withcthmazole is shown ir{(g. 3).

Figure 3 Asymmetric Unit of 1EA1- cytochrome p450 4 alpha-sterol demethylase (CYP51) from mycobactarm tuberculosis in complex
with fluconazole

1jij

SB-219383 and its analogues are a class of potehsecific inhibitors of bacterial tyrosyl-tRNAsthetases PDB
entry 1jij was selected and used for docking stully. SB-219383 plays the role of inhibitor, theirity where this
SC 558 is situated should be an active site. Theze5B-219383 was taken out from pdb file of tgr®syl-tRNA
synthetases and treated as the so-called modeitmhior the docking study. The ligand and wateiesules were
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removed, and all missing hydrogens were added asfimmetric Unit of 1J1J - Crystal structurefaureusTyrRS
in complex with SB-239629 is shown iRig. 4).

Figure 4 Asymmetric Unit of 1J1J - Crystal structure of S. aureus TyrRS in complex with SB-239629

Docking and binding evaluation

In the automated module of Argus Lab ver. 4.0 wsyktems (2010) [31] (http://www.arguslab.com), ltgand was
docked into the active site of 1IEAL1 and 1JIJ pritevere downloaded from (http://www.rscb.org/) @BFfiles
using Argus dock with a fast, simplified potentidimean force (PMF). In Argus Lab, ligand’s rootdeo(group of
bonded atoms that do not have rotatable bonddace@ on a search point in the binding site, asdtaof diverse
and energetically favorable rotations is createxdt.gach rotation, torsions in breadth-first order eonstructed, and
those poses that survive the torsion search aredicdhe N-lowest energy poses are retained, andinthl set of
poses undergoes coarse minimization, re-clusteaimjranking. The first step was the constructiotiggnds in
Chemdraw 3D Ultra 8.047 (2008) [32] (www.cambridgiésom) followed by their optimization. The Unigat
Force Field a molecular mechanics method was usgally for cleaning up structures sketched in bwlder, and
for refining initial geometries. An empirical scog function was AScore based on XScore of Wangcambrkers
[33]. The docking is carried with flexible ligandto a rigid protein-active site. The general pracedor docking
process starts with the addition of energy-minimitarget ligand on the enzyme. The active site thedligand
were specified in the program. The different staytparameters were optimized by using 15 X 15 Xd% located
at the center of the target active site using &dnatom (explicit hydrogen are not consideredppial of mean
force (PMF) with a docking algorithm that has a plagion of 50 chromosomes and runs for 6,000 géioexs The
process of docking is repeated until a constantevalf docking score is reached. This takes abo@00218,000
generations. The final results are parameterizeéerins of docking score in kcal/mole, which areickel inTables
6. The docked ligand—active site complex is inteiguteby looking at the H-bonding or hydrophobic raion of
the ligand with the amino acid residues in thevactite. The same procedure was followed for dagkiifferent
substituted azido derivatives of pyrimidines irtte fictive site of 1EAL and 1J1J enzymes.

RESULTS AND DISCUSSION
Virtual designing of library of compounds

A library of 25 molecules was designed. The newlijoted molecules were considered as standard &egpfor
docking studies. Overall, amongst 25 virtual molesiwas depicted ifiable 1, 12 molecules displayed the highest
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negative binding scoreg-l), and the other 82(n- y) molecules exhibited negligible results and wedrast
discarded.

Table 1 List of virtually designed analogues of ado derivatives of pyrimidines

Sr. No. Compounds 2a-y
2-(2-aminc-5-azidc-6-phenylpyrimidir-4-yl) -4-methylphenol (2¢
2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-chéiphenol (2b)
2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-6-brord-methylphenol (2c)
2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-6-brord-chlorophenol (2d)
2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-6-iodbmethylphenol (2e)
2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-cinte6-iodophenol (2f)
4-(2-amino-5-azido-6-phenylpyrimidin-4-yl)benzeh@-diol (2g)
2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-mgtf6-nitrophenol (2h)
2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-cinée6-nitrophenol (2i)
10 5-azido-4-(2,4-dimethoxyphenyl)-6-phenylpyrinnii-amine (2))

11 5-azido-4-(5-bromo-2,4-dimethoxyphenyl)-6-ph@yyimidin-2-amine (2k)
12 5-azido-4-(5-iodo-2,4-dimethoxyphenyl)-6-pheryyimidin-2-amine (2I)
13 5-azido-4-(2,4-diethoxyphenyl)-6-phenylpyrimigiramine (2m)

14 5-azido-4-(5-bromo-2,4-diethoxyphenyl)-6-phegyimidin-2-amine (2n)
15 5-azido-4-(3-bromo-5-methylphenyl)-6-phenylpyidin-2-amine (20)

16 5-azido-4-(3-fluoro-5-methylphenyl)-6-phenylpyidin-2-amine (2p)

17 5-azido-4-(3-fluorophenyl)-6-phenylpyrimidin-2ame (2q)

18 5-azido-4-(3-bromo-5-fluorophenyl)-6-phenylpyiiiin-2-amine (2r)

19 5-azido-4-(3-fluoro-5-nitrophenyl)-6-phenylpyiidin-2-amine (2s)

20 5-azido-4-(3-bromo-5-nitrophenyl)-6-phenylpyritini-2-amine (2t)

21 5-azido-4-(3,5-dinitrophenyl)-6-phenylpyrimidtamine (2u)

22 5-azido-4-(3,5-dibromophenyl)-6-phenylpyrimidiramine (2v)

23 5-azido-4-(3-bromo-5-fluorophenyl)-6-phenylpyiilin-2-amine (2w)

24 5-azido-4-(3-bromo-5-chlorophenyl)-6-phenylpyidin-2-amine (2x)

25 5-azido-4-(3-chloro-5-fluorophenyl)-6-phenylpyidin-2-amine (2y)

OO |N|O|UO|D|WIN|F-

Chemistry
The synthetic route was achieved through ionicididbmim][PF;] serving as dual solvent and catalyst, leading to
quick, easy and enhanced yield. This rational chaha@pproach afforded azido derivative of pyrimatin

Substituted azido pyrimidines were synthesizedcieffitly by cyclization of 3-azido-6-substituted-Bemyl-4H-
chromen-4-one using guanidine carbonate in [bmifJ[PThe whole procedure is simple and straightfodvdy
employing this protocol, a series of novel 2-(2-4amb-azido-4,5-dihydro-6-phenylpyrimidin-4-yl)-44sstituted
phenols hybrids were prepared.

1. Reflux, Ethylene Glycol,

Shrs. OHN fﬂ
NH 2. Stirring, r.t. BIMM(PFy), 15 Min. O O
T H,N-C-NH H;C
2 23 : |

Reflux, Sodium Ethoxide, 2hrs N _N
4. Reflux, DMF, 4hrs
3-azido-6-methyl-2-phenyl guanidine carbonate NH,
-4H-chromen-4-one 2a
la 2-(2-amino-5-azido-4,5-dihydro-6-
phenylpyrimidin-4-yl)-4-
methylphenol

Scheme 1 Synthesis of 2-(2-amino-5-azido-4,5-dihyd6-phenylpyrimidin-4-yl)-4-methylphenol 2a

The reaction oflain ethylene glycol at reflux was complete withitndurs, giving2a in 80% isolated yieldTable
2, entry 1). The reaction time was carefully regulated toidwbe decomposition of the product and the fororati
of byproducts. The yield dta was drastically reduced using N,N-dimethylformaenat reflux for 4 hoursefitry
3); the latter reaction resulted in a 65% yieldvés observed that the reaction proceeded well angihg solvent
to sodium ethoxide reaction time reduces to 2 hdahesyield improved to 85%e(try 2). Thus, the efficiency of
the reaction was markedly influenced by the natfreghe solvent, i.e. by increasing the hydrophijicof the
reaction mixture, indicating a preference for gotionditions. Additionally, the reactions in thenio liquids
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functions dually as solvent and catalyst. The dgbrim][PF] resulted in much higher reaction rates in 15 rain.
room temperature: the yield improved to 97&6tfy 4) (Scheme ) than those of the reactions performed in
common organic solventsrftries 1-3.

Table 2 Optimization of the Reaction Conditions forthe Synthesis of 2-(2-amino-5-azido-6-phenylpyrirdin-4-yl)-4-methylphenol (2a)

Entry Solvent Temperature | Reaction rate | Final isoléed yield (%)
1 Ethylene Glycol reflux 5hrs
2 DMF reflux 4hrs 65
3 Sodium Ethoxide|  reflux 2hrs 85
4 [bmim][PR] r.t. 15 min 97

The effectiveness of ionic liquid continued unaféet even after its recycle and frequent use upetotimes;
however, there was a noticeable drop in vield after 18" cycle, suggesting that the catalyst may have becom
contaminated, degraded, or exhausfeable 3). The preferred product appeared in homogenebasepand was
isolated by adding water to reaction mix. loniculj was found to be soluble in water and crude pcodvas
separated which was further recrystallized by athaffter each cycle, the product was isolated #mel water
which was left in ionic liquid was removed undecyam and oven dried to reuse the ionic liquid folbsequent
cycle. The conversion level was found to be dedliadter its tenth cycle. Our protocol has a mefitbeing
environmentally benign and a simple operation, imng convenient workup, a short reaction time, gnolceeding

in good to excellent yields.

Table 3 Effect of reuse of [bmim][PF] ionic liquid on the formation of 2a

Entry | Recycling | Isolated yield (%)
97
95

Olo(N|o|g|l~WN|FR|IO
[(e]
o

Bk
SN REIGIES AN

The structure of 2-(2-amino-5-azido-6-phenylpyrimid-yl)-4-methylphenol2a was supported by elemental
analysis, IR'HNMR, *CNMR, and MASS spectral data. IR spectra exhibiledd—H absorption band at 3498 cm
! Primary amine group at 3312 ¢yrazide group at 2138 ¢h-CHs stretch at 2922 ¢l C,N stretch at 1395 cn
"HNMR (CDCl/DMSOd;) was nicely resolved and showed the appearane€ldf protons as siglet &2.3, also, -
NH, proton as a characteristic singledat.6 and the aromatic protons as a multipl€t @91— 8.1. The appearance
of siglet of 1 proton ab 13.6 showed the presence of hydroxyl group atththi¢he basic moiety; the appearance of
the —NH peak atd 4.6 confirmed the formation of produ2a. *CNMR, MASS spectral analysis and elemental
analysis also support the formation of prod2&t The general structure of compouritds| is depicted irfigure 5,
physical data of newly synthesized compoudald is tabulated ifTable 4.

R;
posde
R; = |

NYN
NH,

Figure 5 General structure of compounds 2a-|

815



Nitin K. Longadge et al

J. Chem. Pharm. Res., 2016, 8(3):807-822

Table 4 Physical data of newly synthesized compous@a-I

I Yield in %

Entry | Comp. MF R; R> R3 Ra MW | MPin °C Conventional | lonic g,
1 2a G7/H16NsO CH; H H OH 318 210 80 97
2 2b GeH13CINgO Cl H H OH 338 244 73 95
3 2c C17H1sBrNeO | CHs H Br OH 39¢ 18¢ 67 9C
4 2d GeH1,BrCINgO | Cl H Br OH 417 256 69 94
5 2e G/H1:INgO CH; H | OH 444 194 56 87
6 2f GigH1.ClINgO Cl H | OH 463 265 51 85
7 29 GeH14N6O, H OH H OH 320 164 64 72
8 2h G7H1:N7O5 CHs H NGO, | OH 363 210 56 70
9 2i CieH12CIN7Os Cl H NO, | OH 38¢ 194 62 76
10 2j CiH1eN6O2 H | OCH; H OCH; | 34¢ 11C 48 58
11 2k GgH17,BrNO;, Br | OCH H OCH; | 426 178 67 91
12 2l GigH17IN6O, | OCH; H OCH; | 474 182 54 78

X-ray powder diffraction analysis

Single crystals of compoun#éa could not be obtained; hence XRD patterns of thmes were studied. All
compounds were found to be crystalline and theira)X-powder diffractograms were collected. The datti
parameters and Miller indices were computed. Tldexing and calculation of unit cell parameters pegformed
with the help of Powder -X Software. The calculatetl observed @value, the relative intensity, inter-planar
distance along with Miller’s indices for correspamglangles are tabulated for the compound. On #séstof X-ray
powder patterns and unit cell refinements, it isnfd that the compoun2ia adopt monoclinic crystal system with
C*/c type of lattice space group. The lattice cantt calculated are depicted Tiable 5. Figure 6 shows the

ORTEP drawing of the molecuBa showing the atomic numbering system.

Figure 6 An ORTEP [34] drawing of the molecule 2alsowing the atomic numbering system

H (381
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Table 5 Powder XRD data of 2-(2-amino-5-azido-6-phmIpyrimidin-4-yl)-4-methylphenol

Data 2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-nethylphenol
Chemical formula GH1eNsO
Molecular weight (g/mol) 320.35
Crystal system Monoclinic
Space groL C*/c
Space group number: 15
Unit cell dimensions:

a 30.3
b 8.47
c 20.78
o 90
B 127.¢
Y 90
Volume 4213.9
(Cal.) Density (g/cm) 1.65
z 8
Temperatur 299 K

Computational simulation of antibacterial and antifjal

Docking is a term used for computational schematdttempt to find the “best” matching between twolecules:
a receptor and a ligand. The simulation of newlhtlsgsized compounds as antibacterial and antifuengets using
the molecular modeling tool of protein- ligand iatetion to predict the drug structure activity telaship was
carried out. Azido analogues of pyrimidine havepliiged more binding energies as compared to stdrafaigs,
revealing the fact that these compounds can beipigncandidates as antibacterial and antifungahtsm

The potent activity of synthesized compoun2s-fj as new antimicrobial agents, prompted us to sthdydocking

of these derivatives inside the active site of Qyp5C. albicansandS. aureusTyrRS, the potential target for anti-
fungal and antibacterial agents respectively. Tauaiize the interaction of designed scaffold wityp&l of C.
albicansandS. aureusTyrRS, docking studies were carried out. All tlyathesized azido pyrimidine molecules
show binding in the active site of P450 (14DM) CRY&ndS. aureusTyrRS active site with binding score between
-7.22 and -9.99 kcal/molTéble 6). Compounds 2c, 2d, 2h, 2i show the highest biopdiith P450 (14DM) in
comparison to selective drug i.e. Fluconazole, anthpound2h shows highest binding with tyrosyl-tRNA
synthetases in comparison to selective drug i.epigiftin. Further rationalization of modes of P4%04DM)
CPY51 andS. aureusTyrRS active site has been based upon the amidaresidues present around the ligand, in
the active site pocket of 1lealand 1jij. On thedasistructural features essential for bindinghi@ tavity, the azido
pyrimidine molecules could be divided into thregreents: Substituted Phenyl ring, Central pyrimidiimgy with
azido group, Phenyl ring. The residues surroundagh Substituted Phenyl ring, Central pyrimidimg nvith azido
group and Phenyl ring molecules have been deteth{irable 7).

2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-meth§tnitrophenol 2h) binds in the active site of cytochrome
P450 (leal) mainly through hydrophobic interacti@d(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-metky-
nitrophenol 2h) mainly has two phenyl ring attached to the pydimé ring. Phenyl ring (C) is surrounded by
TYR76, LEU321 and PHE78; Central pyrimidine ringtwazido group (B) is enveloped by MET79, THR26d an
PHE255 Fig. 7a-b). It also contains one Nitro-substituted phenggr{A) which approaches LEU100, ARG96 and
ALA256. Therefore -N@substituted phenyl ring present on 2-(2-amino+8t@b-phenylpyrimidin-4-yl)-4-methyl-
6-nitrophenol 2h) through p—p interaction with amino acid residkept in place in active site of cytochrome P450,
increases the binding energy, by -9.46 kcal/rmalb{e 6).

Within vitro activity against tyrosyl-tRNA syntheda fromS. aureusin hand, it is thought worth-while to do
molecular docking studies to support the potencinbibition. To this end, molecular docking of thest potent
inhibitor 2a-1into SB-239629 binding site of tyrosyl-tRNA syntage was performed on the binding model based
on the tyrosyl-tRNA synthetase complex structuijg.ftlb) [5]. The interactions between compoweatl and the
active site residues of tyrosyl-tRNA synthetasesfi@wvn inFig. 8a-h

Compound2h which exhibited the most Binding energy have ddcke the vicinity of hydrophobic pocket of

MET79, PHE255, LEU100, ARG96, ALA256, THR260, TYR7AEU321, PHE78 and PHE54, ASP80, ASP40,
HIS50, GLY38, PRO53, ASP195, GLY193, HIS50 aminaaesidues of P450 (14DM) and S. aureus TyrRS
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respectively are shown fig. 7a-bandFig. 8a-b Azido moiety is at the entry gate of charged anaoid residues
that is MET79 and PHE54.

Three week hydrogen-bonding interactions togeth#r 8ome hydrophobic interactions anchorittgto the active
site tightly may explain its excellent inhibitorgtavity. In brief, the pyrimidine-ring system indhside chain o2h
occupies the SB-239629 piperidyl-binding pocket] amas oriented towards the entrance cawig.(7a-b andFig.
8a-b) surrounded by LEU100, ARG96, MET79, LEU321, PHE2:d ALA256. The N atom of pyrimidine-ring as
a hydrogen bond acceptor is hydrogen-bonded td#ubone nitrogen of 96 with H-O bond length of4Z.4A
(Fig. 7a-b). Obviously, the pyrimidine-ring system was locht# a hydrophilic pocket of the active site. Thihe
most prominent binding is observed in ligards 2b, 2cand 2d as compared to other substituent the pyrimidine
ring with P450 (14DM) is surrounded by the hydropiegpocket of TYR76, PHE78, LEU321, THR260, ALA256,
LEU100, and Azido moiety is at the entry gate adirged amino acid residues MET79, PHE255: the dgckaore
is -9.55, -9.55, -9.99Kk, -9.95cal/mole respectivélgr compoundi, 2j and 2k pyrimidine ring approaches in the
hydrophobic pocket of S. aureus TyrRS through GI98,1GLN 196, GLN 190, GLN 174, TYR 36, LEU 70 ASN
124, GLY 38, PRO 53, PHE 54, HIS 50 the azido nyo#tached to pyrimidine nucleus is surrounded P40,
TYR 170: the docking score is -8.18, -8.73, -8.6&lkmole respectively.

7b

Figure 7a-b Binding mode of compound 2h with P45014DM) CPY51. The enzyme is shown as surface; whit docked structure is
shown as ball and sticks. This figure was made ugirChimera

Figure 8a-b Binding mode of compound 2h with TyrRSThe enzyme is shown as surface; while 2h dockedstture is shown as ball and
sticks. This figure was made using Chimera
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Table 6 Binding energies (Kcal/mole) of Pyrimidineanalogues 2a-l and standard drugs with protein (pdentry: 1EA1 and 1J1J)

Sr.No. | Ligand | Binding Energy (Kcal/mol )1EAL1 | Binding Energy (Kcal/mol) 1J1J
1 2a -9.55 -8.95
2 2b -9.55 -7.54
3 2c -9.99 -7.22
4 2d -9.9¢ -8.02
5 2e - -
6 2f - -
7 29 -8.84 -7.64
8 2h -9.46 -9.19
9 2i -9.27 -8.18
1C 2 -8.9¢ -8.7¢
11 2k -9.37 -8.51
12 2 - -
13 Standard| -8.11 (Fluconazole) -9.13 (Ampicillin)

Table 7 Amino acid residues around all segment ofzalo derivatives of pyrimidines (2a—l) docked withLEA1 and 1J1J active site

1EAL 17
Sr. No. Ligand Substituted pyrincwﬁjri]r?:lring Phenyl Substituted pyrirﬁ%ri]rt]?lring Phenyl ring
Phenyl ring with azido group ring Phenyl ring with azido group
PHE255, MET79, GLNL%E PRO53,
ARGY6, TYR76, ' ALA39, GLY38, | PHE54.
1 2a LEU100, LEU321, THR260| | £iy301, GLYAfé';li%PSO ASP40, LEU70 |  HIS50,
ALA256 PHE78 ' GLY49
ASP80,
ARG96, MET79, | PRO53, GLY49, GLNOO,
2 2b LEU100, LEU?ﬁléZPg)EZS‘F" TYR76, GLY193, PHE5:|'S%'6Y193’ GLY38,
ALA256 PHE78 GLN196 TYR36,
LEU7C
GLY193,
5 o THR260, PHE255, TYRO6, '-AERUégg' PHE?_%';'%O’ PRO53, ALA39, | ASP195,
LEU321, PHE78 ALA256, ; ’ ASP40, THR75 | GLN196,
MET79, ASN124
ASP80
PHE78
ARG96 ' LEU70
' TYR76, | TYR36, PRO53, ALA39, '
4 2d LEU100, PHE255, THR260|  \ie179. | ASP40, GLY193| GLN190, PHES4|  HR7S,
ALA256 ASN124
LEU321
GLY193,
s ) ALA256, MET79, THR260, LFI)ETEZE_‘SL’ ASP195, ASP80, ALA39, IE'S;S
9 ARG96, LEU100 PHE255 © | GLY49, HIS50, | ASP40, PHES4 '
TYR76 TYR36
PRO53
PRO53,
6 on "AERUégg' MET79, THR260, |_TEY537261' ALA39, LEU70, | PHE54, ASP80, | ASP195,
' PHE255 ' ASP40 HIS50, GLY38 | GLY193,
ALA256 PHE78
HIS50
TYR76, ASP40,
, i AA&C;?S% THR260, LEU321,| PHET7S, LE%OF'J%WSY HIS50, GLY193, |  ALA39,
s PHE255 MET79, oo PRO53 PHE54,
THR260 GLY38
GLY193,
o ” ALA256, THR260, PHE255, '-TEYUR37261' GLN196, ASP80, GLY38, AFE%%%
) LEU100, ARGO6 MET79 ’ GLY49, PHE54, TYR36 ’
PHE78 HIS50
TYR170
THR260 PROS3, Wﬁgg'
ALA256, TYRT7S, ’ ASP195, | TYR170, ASP80, :
9 2k LEU100, ARG96 . e LEU321, Givios A AGe ASPao.|  LEUTO.
PHE78 oo ASN124,
GLY38

In vitro anti-bacterial and anti-fungal activity:

All azidopyrimidine derivatives are screened agaiBseam —ve bacteriaSalmonella typh{ATCC 23564)] Gram
+ve bacteria $taphylococcus aureUATCC 1538P)] andC. albicans(ATCC 2091); Aspergillus Niger(ATCC
16880) as antifungal agents. The cytotoxicity dfsahffolds was compared with Ampicillin for antdiarial study
and Fluconazole for antifungal study. The antimiéab screening was carried out by cup-plate metf8&d at
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concentration of 100 ug/mL in solvent DMSO. The tEsmpounds under investigation were incorporatéal agar,
which had previously been inoculated with the teganisms.

The results were compared with Ampicillin and Floapole as standard drugs. The inoculated plateg wer
incubated at 3 for 24 hours in case of bacteria and 48 hoursaise of fungus. The zone of inhibition was
expressed in mm and compared with the standardsdfialple 8 shows the Antimicrobial-screening results of
synthesized compoun@s—|.

Table 8 Antimicrobial-screening results of synthegied compounds 2a-I.

Sr.No | Compound No Diameter of Zong of inhibiFion in mm. _
S.aureus| S.typhi C. albicans A. niger
1 2a Absent 10 10 Absent
2 2b 11 10 Absent Absent
3 2c 12 10 30 16
4 2d 14 11 32 14
5 2e 21 17 12 12
6 2f 23 18 14 14
7 29 14 14 Absent Absent
8 2h 19 20 30 12
9 2i 18 15 30 14
10 2j 11 10 30 10
11 2k 12 12 10 Absent
12 2l 23 12 10 10
13 Std. 17 24 37 17
14 DMSO Absent Absen Absent Absent
Structure—activity relationship
e A
R3

Figure 9 Structure—activity relationships

Structure—activity relationship is the relationstbptween the chemical and three-dimensional strestof a
molecule and its biological activity. The analysif SAR enables the determination of the chemicalugs
responsible for evoking a target biological effettthe organism. This allows modification of thdeet or the
potency of a bioactive compound (typically a dribg)changing its chemical structure. Medicinal ch&minsert
new chemical groups into the biomedical compound t@st the modifications for their biological effecOur
hybrid molecule may be considered as a templatifostan which one can insert substituent at diéfietr positions
to enhance the specificity towards microorganismptearmacological activities.

It is interesting to note that the compou2ds 2d, 2hand2i exhibit significant antifungal activity revealirigat the
presence of electron withdrawing groups like —BIQ, as substituent at different position on aromatig A (Fig.
9) improved the efficacy of the compounds, compoRhdilso exhibited the significant antibacterial aityivlue to
the presence of electron withdrawing -Ng§doup attached to substituted aromatic ring A. e phenyl rings are
essential for modulation of the hydrophobic intéat which enhanced its antifungal activity. Otlimmpounds,
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exhibited moderate activity against fungi and baatdue to the presence of —OC&hd —OH group on substituted
aromatic ring.

Computational details

The simulation of newly synthesized compounds a$bacterial and anti-fungal agents using the malec
modeling tool of protein- ligand interaction to giet the drug structure activity relationship wasried out.

A comparative analysis of antimetabolite drug aledresponding metabolites (synthesized compound&sga
better understanding for rational drug designingAl and 1J1J enzymes docked with novel receptasarded for
binding energies.

The pdb files containing the crystal structurepuftein (PDB ENTRY 1EA1, 1J1J) with selective iniirs were
downloaded from protein data bank (http://www.recty)) as PDB files.

The first step was the construction of ligands fre@draw 3D Ultra 8.047 followed with their optimiizan. Argus
Lab 4.0484 was used to perform protein ligand attons study.

The Computational protocol was subjected to alllgesynthesized compounds of 2-(2-amino-5-azido-diHydro-
phenylpyrimidin-4-yl) -4-substituted phenol2afl) to predict their inhibitory mechanism and sebétyi towards
1EAL and 1JI1J enzymes.

Validation of computational programme

To validate the programme the selective inhibitsrirgternal ligand was redocked and its docking tpmsiwas
compared with the initial position by root mean agudeviation value (RMSD). 470 TPF (inhibitor) idfAl, were
redocked having RMSD to be 0.442. The close ovpitap of ligands ensures the validity of programras,
revealed irFig. 10,

Figure 10 Close overlapping of 470 TPF (inhibitorfor 1EAL in vicinity of amino acid residue
CONCLUSION

[bmim][PF¢] proved to be an exceptionally efficient dual swit catalyst system for the synthesis of azido-
pyrimidine hybrids at ambient temperature withinmiss. The protocol has the merit of being environtaky
friendly and a simple operation, involving converievorkup, a short reaction time, and resultinggood to
excellent yields.

Twelve derivatives of 2-(2-amino-5-azido-4,5-dihgei-phenylpyrimidin-4-yl)-4-substituted phenols werepared
and tested for their anti-microbial activity. Conymal 2h, 2-(2-amino-5-azido-6-phenylpyrimidin-4-yl)-4-metk6-
nitrophenol, showed the most potent inhibitory dttiwith zone of inhibition 19 again§. aureus20 againstsS.
typhi, 30 againsC. albicansand 12 againsA. niger(Table 8). Substitution with nitro group significantly ireased
the activity. Molecular dockings of the most potenmpound2h into P450 (14DM) CPY51 an8. aureusTyrRS
active site were performed. Many interactions, anicly the ligand to the active site of the enzyigéatty might
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explain its excellent inhibitory activity. This ifwhtes thah would be a potential antimicrobial agent for ferth
research.
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