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ABSTRACT

With the development of computational chemistry awadecular docking studies SAR and pharmacophoeedha
drug design have been modified to target based disgpvery using sophisticated computational tedhéch is not
very much user friendly and has got many incompigilissues with many operating systems(OS) ahédratystem
configurations. In this paper SAR (Structure AtyivRelationship) and pharmacophore based drug desig
approaches have been described by the used oiitleraet based tools which are very much user étigand can
almost compatible with any platform. Some antimalarAnd anti retroviral agents have been designeihg
pharmacophore study and their drug like propert@gcity, metabolic sites and other parameters aredpcted by
the free internet based tools.

Keywords: Structure Activity Relationship(SAR),Pharmacopgho Drug Design, OSIRIS Property
Explorer,MolSoft,MetaPrint2D,Lazar Toxicity, Antineial,Antiretroviral,HIV,AIDS,Miracle Molecule

INTRODUCTION

In recent years computer aided drug [1],[2],[3]]8] design become a famous tool for rational ddegign on the
basis of SAR (Structure Activity Relationship) apbarmacophore study. The SA&® and pharmacophore [7]
based drug design is mainly based on lipski's mfidive [8]. But for higher costs, lengthy and cdiopted
procedure to install and compatibility issues iffedent systems make the computational softwaréficdt to
handle for general undergraduate students and Boespost graduation students because these sefiwaeds a
lot of time and skill to expertise. Most of thesaftwares are mainly compatible with LINUX and WINDYS
previous versions(WINDOWS XP,WINDOWS 98 etc.) andompatible with WINDOWS 7 operating system
specially in 64 bit OS where it needs some conipiteédnd a lengthy procedure to install and the$evaces also
show certain incompatible issues with INTEL SECOgiheration processors (i3,i5,i7 etc.).

To encounter these difficulties and make drug desigre easy and convenient INTERNET based drugydesi
the basis of SAR and pharmacophore study becom®mspgrous tool for modern structure based raticinag
design. This INTERNET based tools are easy to labaicause it uses JAVA platform to input structanel
calculate the drug likeness and molecular propediefly basis. These JAVA based internet toolskmapplied to
predict the toxicity, solubility, pKa; lipnski's\fe rule which are important parameters for structused rational
drug design.

Recently structural analogue based drug discoverpime an important tool for designing more potengdike
molecules. In this paper by SAR and pharmacophmiedysstructural analogue based novel drugs e.gmaldrial,
Anti-Retroviral molecules have been designed usiternet based tools.
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MATERIALSAND METHODS

The structural analogue based drug design has freéormed using MOLSOFT molecules in-silico drugehess
and molecular property prediction tool [9]. The ndesigned molecules on the basis of SAR and phaphace
study have been inputted in JME molecular edit@®] [And different properties have been calculatdue Tazar
toxicity of all these designed drugs have beengperéd using in-silico internet based lazar toxigtgdiction tool
[11]. OSIRIS property explorer [12] is also usedptedict toxicity and other drug like propertiehieéTmetabolic
sites of these designed drugs have been predisiad MetaPrint2D [13]. All these works have beenfqened
using WINDOWS 7 64-bit operating system having lli@ere 2 duo processor.

OSIRIS

Property Explorer

The OSIRIS Property Explorer shown in this page is an integral part of Actelion's inhouse substance registration system. It lets you draw chemical structures and calculates on-the-fly various drug-relevant propertie
whenever a structure is valid. Prediction results are valued and color coded. Properties with high risks of undesired effects like mutagenicity or a poor intestinal absorption are shown in red . Whereas a gre=n color
indicates drug-cenform behaviour.
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Fig 1. Screenshot of OSIRIS Property Explorer

@ molsoft :
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Drug-Likeness and molecular property prediction.

High speed Molecular properties calculator can be licensed
from Molsoft for the local use in the batch mode.
For more information mail us at info@molsoft.com

Draw the structure and click the button below.
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Fig 2. Screenshot of MolSoft Drug likeness and Molecular Property prediction tool

1248
www.scholarsresearchlibrary.com



Soumendranath Bhakat Der Pharma Chemica, 2012, 4 (3):1247-1263

Lazar Toxicity Predictions
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User: guest
‘ This is an experimental version based on OpenTox @ services. Please report problems and feature requests to our issue tracker. @
New prediction -3
CCN(CC)CCCC(C)Ncleenc2ee(Cl)ccel2
DSSTox DSSTox DSSTox DSSTox DSSTox
Carcinogenic Carcinogenic Carcinogenic FDA v3b Maximum Carcinogenic Carcinogenic
Potency DBS Potency DBS Potency DBS Recommended Daily Potency DBS Potency DBS
MultiCellCall: Mutagenicity: Rat: Dose mmol: SingleCellCall: Mouse:
i carcinogen mutagenic carcinogen 0.0166179336200351 non-carcinogen non-carcinogen
9 N\[/\/\N/\
N N ( Confidence : ( Confidence : ( Confidence : ( Confidence : 0.147 ) ( Confidence : ( Confidence :
0.0227 ) 0.375) 0.016) 0.0553 ) 0.0427)
Details Details Details Details Details
£ in silicn icol amhh & 2004-2011
Fig 3. Screenshot of Lazar toxicity prediction tool
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F
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B
Fingerprint matching Model _I
Set the similarity strictness of the fingerprint matching: Select model: [
© Loose (2, 1.0, 1.0, 1.0, 1.0, 0.75, 0.5, 0.25) & ALL (Metabolite 2010.2) x|
@ Default (3, 0.5, 1.0, 1.0, 1.0, 0.75, 0.5, 0.25) © DOG (Metabolite 2010.2)
@ Strict (4, 0.1, 1.0, 1.0, 1.0, 1.0, 0.5, 0.25) ©) HUMAN (Metabolite 2010.2)
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Number of exact levels: 3
Similarity threshold: 050 Submit Molecule Close Help |
First weight: 100
Second weight: 1.00 x [@1 Secure Search Vol @Mchfee @[B4

Third weight: 1.00

Fig 4. Screenshot of MetaPrint2D metabolic site prediction tool
RESULTSAND DISCUSSION

Designing of New Chloroquine structural analogues as probable Antimalarial agent:

Inexpensive and stable antimalarial drugs sucthashloroquine [14] have kept malaria in check wmstregions
for decades. However, the rising number of maldeaths is due in part to increase resistance filbhtoroquine
hence there is a necessity to design some moretpbétaminoquinoline derivatives to introduce a mpogent
therapy.

The first type of drug designed using internet batmls using chloroquine as prototype drug havingbable
antimalarial activity as it consists of 4-aminoquline [16] pharmacophore. The structural analogfeshloroquine
have been designed in such a way that it will showe drug likeness score than the prototype madelout having
the same pharmacophore essential for the antirahktivity. The side chain present at 4 positibreldoroquine
have been modified with alteration of halogen atbraome cases at position 8 to get increased dkegdss score
with the MolSoft Drug Likeness and Molecular Prdgeprediction tool. In case of designed moleculé$3i AM4
the chlorine molecule at position 8 have been muldby —F atom to increase the MolSoft drug likersore than
the prototype molecule chloroquine. The list ofigeed chloroquine analogues with drug likenesses;goredicted
toxicity and other molecular properties have bésted below. The position of*Rind R in the 4-aminoquinolone
ring (Fig 1) are modified in these designed molesub get increased drug likeness score.
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Fig 5. The 4-Amino quinolone pharmacophore, R1,R2=position of substitution
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Fig 6. Prototype molecule chlorogquine having Mol Soft drug likeness score of 1.17

List of designed chloroquine analogues with MolButtg likeness score and predicted molecular proyper
*Predicted by MolSoft Drug likeness and moleculespgerty prediction tool

HN/\/\/N\/\

X

—
N

Drug likeness* score 1.38 Molecule ID: AM1

Molecular property* of AM1

Molecular formula: C;g Hyg Cl N3

Molecular weight: 333.20
Number of HBA: 2
Number of HBD: 1
MolLogP : 5.90(> 5)

MolLogS: -5.71 (in Log(moles/L)) 0.65 (in mg/L)

MoIPSA : 24.58 &
MolVol : 343.53 &
Number of stereo centers: 0
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HNJ\/\/N\/\

X

=
Cl N
Drug likeness* score 1.25
Molecule ID:AM2
Molecular property* of AM2
Molecular formula: Cyg Hzg Cl N3
Molecular weight: 347.21
Number of HBA: 2
Number of HBD: 1
MolLogP : 5.35(> 5)
MolLogS: -5.89 (in Log(moles/L)) 0.44 (in mg/L)
MolPSA : 24.04 K
MolVol : 359.14 &
Number of stereo centers. 1

Drug likeness* score 1.23 Molecule ID:AM3
Molecular property* of AM3

Molecular formula: Cyg Hyg F N;

Molecular weight: 317.23

Number of HBA: 2

Number of HBD: 1

MolLogP : 5.27(> 5)

MolLogS: -5.13 (in Log(moles/L)) 2.37 (in mg/L)
MoIPSA : 24,58 K

MolVoal : 332.26 R

Number of stereo centers: 0

Drug likeness score* 1.20
Molecule ID: AM4

Molecular Property* of AM4
Molecular formula: Cyg Hzg F N;
Molecular weight: 331.24
Number of HBA: 2
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Number of HBD: 1

MolLogP: 4.72

MolLogS: -5.31 (in Log(moles/L)) 1.61 (in mg/L)
MoIPSA : 24.04 K

MolVol : 347.87 &

Number of stereo centers: 1

Table 1. OSIRIS Property explorer values of designed chloroquine analogues

Molecule ID | cLogP valug Solubility Molecular Weigh Drug Likeness| Drug Score
AM1 4.89 -4.22 333.0 3.27 0.59
AM2 5.3 -4.60 347.0 5.56 0.53
AM3 4.34 -3.8 317.0 0.89 0.60
AM4 4.74 -4.18 331.0 3.36 0.61

All parameters in OSIRIS property explorer showsetm” colour for all designed drugs which indicaties drug
confirm behavior of these designed chloroquine cas.

Phase | Metabolic site prediction using MetaPrintBipsetting the strictness of the fingerprint matghn
“DEFAULT” and selecting model “ALL (Metabolite 2012)":

The colour highlighting an atom indicates its nolisgd occurrence ratio (NOR). A high NOR indicatesnore
frequently reported site of metabolism in the meflitd» database. The normalised occurrence ratis doeindicate
how likely a molecule is to be metabolised, bubeatthe relative likelihood of metabolism occurriaiga particular
site in the molecule, assuming it is metabolised.

The Indication of colours which denotes predictegtaholic sites:
Red0.66 <= NOR <= 1.00 Orange0.33 <= NOR < 0.66@0€el5 <= NOR < 0.33 White0.00 <= NOR < 0.15 Grey-

Little/no data
IN /

Fig 7a. Predicted Phase | metabolic sitesof AM 1
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Fig 7c, Predicted Phase | metabolic sitesof AM 3
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Fig 7d, Predicted Phase | metabolic sites of AM 4
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Table 2. Predicted toxicity of chloroquine analogues using in-silico lazar toxicity prediction tool
http://lazar.in-silico.de/predict

Molecule DSSTox DSSTox DSSTox FDA v3b Maximum | DSSTox DSST ox
ID Carcinogenic Carcinogenic Carcinogenic Recommended Carcinogenic Carcinogenic
Potency DBS Potency DBS Potency DBS Rat Daily Dose mmol Potency DBS Potency DBS
MultiCellCall M utagenicity SingleCellCall** Mouse**
Carcinogen Mutagenic Carcinogen 0.0178807218776628 Non-carcinogen Non-car cinogen
AM1 Confidence:0.0219 | Confidence:0.375 | Confidence:0.0101 | Confidence:0.143 Confidence:0.0762 | Confidence:0.0628
AM2 Carcinogen Mutagenic Carcicnogen 0.0151183201990332 Non-carcinogen Non-carcinogen
Confidence:0.0104| Confidence:0.375 | Confidence:0.016 | Confidence:0.141 Confidence:0.0788| Confidence:0.0427
AM3 Non-Carcinogen Mutagenic Non-carcinogen 0.0115127173023031 Non-carcinogen Non-carcinogen
Confidence:0.0835| Confidence:0.316 | Confidence:0.0796| Confidence:0.101 Confidence:0.0762| Confidence:0.0628
AM4 Non-carcinogen Mutagenic Non-carcinogen 0.012171034012614¢ Non-carcinogen Non-carcinogen
Confidence:0.0678| Confidence:0.0316 Confidence:0.083 | Confidence:0.124 Confidence:0.0788| Confidence:0.0427
Chloroquine| Carcinogen Mutagenic Carcinogen 0.0166179336200351 Non-carcinogen Non-carcinogen
Confidence:0.0227| Confidence:0.375 | Confidence:0.016 | Confidence:0.147 Confidence:0.0553| Confidence:0.0427
On the basis of predicted lazar toxicity it is cldéhat the molecules AM3 and AM4 are more poteranth

chloroquine,AM1 and AM2. But as the toxicity levef the drugs AM1 and AM2 have almost similar with
chloroquine and in some cases the confidence Valudne predicted toxicity is more than that ofaialquine (the
confidence value for the non-carcinogenic propeftyAM1 and AM2 in case of SingleCellCall** and Moai&
parameters are more than that of chloroquine) heéreeare believed to be more potent than chloragas well.

Designed Artemisinin analogues as antimalarial agents
Artemisinin [17] (Fig. 8) is a drug that posses thest rapid action of all current drugs againstsPladium
falciparum malaria. To increase the potency(thenmaitn is to cure Artemisinin resistant malaria [#8H make this
drug more broad spectrum antimalarial agent thiearaat position 10 of Artemisinin is replaced btragen with a
side chain having a analogous chloroquine like sidain and a chlorine atom is attached with pasitl®d of
Artemisinin. The new designed drug like molecutese been found to have more drug likeness scarettiat of
the prototype drug Artemisinin(Artemisinin has aigllikeness score that of 1.22). The toxicity anetabolic sites
of these designed drugs have been predicted usenigxicity, metabolic site prediction tools.
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Fig 8. The prototype drug Artemisinin

List of designed Artemisinin analogues with Mol$bfig likeness score and predicted molecular proper

Molecule ID: AMM1
Drug-likeness score of AMM1: 1.97
Molecular Properties of AMM1

Molecular formula: G, Hz; N Os

Molecular weight: 395.27

Number of HBA: 6

Number of HBD: 0

MolLogP :5.46(> 5)

MolLogsS : -252 (in Log(moles/L)) 1202.47 (in mg/
MolPSA : 51.18 A

MolVol : 445.00 A

Number of stereo centers: 7
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Molecule ID: AMM2
Drug-likeness score of AMM2: 1.90
Molecular Properties of AMM2

Molecular formula: G; Hzg N, Os

Molecular weight: 396.26

Number of HBA: 7

Number of HBD: 0

MolLogP : 3.71

MolLogS : 1.10 (in Log(moles/L)) 31431.52 (in mg/
MolPSA : 55.19 A

MolVol : 443.65 A

Number of stereo centers: 7

Molecule ID:AMM3
Drug likeness model score of AMMS3:1.46
Molecular Properties of AMM3

Molecular formula: G, Hs; CI N, Oy

Molecular weight: 416.24

Number of HBA: 6

Number of HBD: 0

MolLogP : 4.23

MolLogsS : 1.62 (in Log(moles/L)) 10018.30 (in mg!
MoIPSA : 42.77 A

MolVol : 446.57 A

Number of stereo centers: 8

Table 3.0SIRIS Property explorer values of designed Artemisinin analogues

Molecule ID cLogP valugl  Solubility Molecular Weigh Drug Likeness| Drug Score
AMM1 4.62 -3.93 395.0 1.71 0.12
AMM2 2.55 -2.41 396.0 3.37 0.17
AMM3 4.08 -2.97 416.0 0.53 0.12
Prototype drug, Artemisinin  2.37 -3.29 282.0 -1.97 0.10

Artemisinin and all its analogues have shown mutageumorigenic and irritant property as it shawsred
colour” in OSIRIS Property Explorer but all of theiesigned analogues have more drug score thaofthat
Artemisinin hence it is predicted that these negdidgigned drug like molecules have much more potéray that

of the prototype drug Artemisinin.
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Phase | Metabolic site prediction using MetaPrint2ly setting the strictness of the fingerprint matghin
“DEFAULT” and selecting model “ALL (Metabolite 2012)":

The colour highlighting an atom indicates its noliega occurrence ratio (NOR). A high NOR indicadesiore
frequently reported site of metabolism in the melitd database. The normalised occurrence ratis dotindicate
how likely a molecule is to be metabolised, bubeathe relative likelihood of metabolism occurriiga particular
site in the molecule, assuming it is metabolised.

Results Colour Scheme

Red 0.66 <= NOR <=1.00
Orange0.33 <= NOR < 0.66
Green 0.15<=NOR<0.33
White 0.00 <= NOR < 0.15
Grey Little/no data

Fig 8a. Predicted phase | metabolic site of AMM 1

i
Fig 8b. Predicted Phase | metabolic site of AMM?2
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Fig 8c. Predicted Phase | metabolic site of AMM 3

Table 4. Predicted toxicity of Artemisinin analogues using in-silico lazar toxicity prediction tool
http://lazar.in-silico.de/predict

Molecule DSSTox DSSTox DSSTox FDA v3b Maximum DSSTox DSSTox

ID Carcinogenic Carcinogenic Carcinogenic Recommended Daily | Carcinogenic Carcinogenic
Potency DBS Potency DBS Potency DBS Rat| Dose mmol Potency DBS Potency DBS
MultiCellCall Mutagenicity SingleCellCall** | Mouse**
Non-Carcinogen | Non-Mutagenic Non-Carcinogen | 0.00132777597200338 Non-carcinogen | Non-carcinogen

AMM1 Confidence:0.064| Confidence:0.133| Confidence:0.063| Confidence:0.1 Confidence:0.061| Confidence:0.12
7 7 7

AMM2 Non-Carcinogen | Non-Mutagenic Non-Carcicnogen| 0.00145083067169408 Non-carcinogen | Non-carcinogen
Confidence:0.064| Confidence:0.133| Confidence:0.063| Confidence:0.115 Confidence:0.061| Confidence:0.12
7 7 7

AMM3 Non-Carcinogen | Non-Mutagenic Non-carcinogen | 0.00145717569177769 Non-carcinogen | Non-carcinogen
Confidence:0.085| Confidence:0.083| Confidence:0.068| Confidence:0.114 Confidence:0.053| Confidence:0.114
4 7 2 5

Artemisini | Non-Carcinogen | Non-Mutagenic Non-Carcinogen | 0.00059399502380091 Non-carcinogen | Non-carcinogen

n

Confidence:0.082
3

Confidence:0.158

Confidence:0.068
2

8
Confidence:0.112

Confidence:0.067

9

Confidence:0.095
1

All designed Artemisinin analogues have been ptedias non carcinogen as well as non-mutagenibéinternet
based lazar toxicity prediction tool this confirisat the rational and effective drug like molecules/e been
designed by SAR and pharmacophore study.

Design of some lamivudine derivatives as potent Anti-Retroviral agents:
Lamivudine is a potent nucleoside analogue revéraescriptase inhibitor [19]. To increase the poterof

lamivudine as anti-HIV agent the —R part of lamiwed(Fig. 9) is substituted to get more potent giesil drug like
molecule having increased drug likeness score ifShfo drug likeness and property explorer tool. Thetotype
drug lamivudine has a drug likeness score of 1r@bthe designed drug like molecules have greatgy tikeness
score that of lamivudine

The toxicity, metabolic sites and other propertiase been predicted using earlier prediction methmihg internet
based tools.
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_R
HN

Fig 9. The phar macophor e of lamivudine

List of designed Lamivudine analogues with MolSoétg likeness score and predicted molecular propert

J

HN
N= |
N

o

)\

HO
4-(ethylamino)-1-[(2R,5S)-2-(hydroxymethyl)-1,3-oxathiolan-5-yl]pyrimidin-2(1H)-one

Molecule ID: LMA1
Drug-likeness score of LMA1: 1.16
Molecular Properties of LMA1

Molecular formula: G HisN3; O3 S

Molecular weight: 257.08

Number of HBA: 5

Number of HBD: 2

MolLogP : 0.35

MolLogsS : 2.12 (in Log(moles/L)) 1955.97 (in mg/
MolPSA : 62.24 A

MolVol : 256.18 A

Number of stereo centers: 2

o

4-(dimethylamino)-1-[(2R,5S)-2-(hydroxymethyl)-1,3-oxathiolan-5-yl]pyrimidin-2(1H)-one

Molecule ID:LMA2

Drug-likeness score of LMA2: 1.23

Molecular Properties and Drug-likeness.
Molecular formula: G His N3 O3 S
Molecular weight: 257.08
Number of HBA: 5

1259
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Number of HBD: 1

MolLogP : -0.71

MolLogS : 1.81 (in Log(moles/L)) 3975.81 (in mg/
MolPSA : 53.16 A

MolVol : 259.27 A

Number of stereo centers: 2

A

HN
N~ |
N

L

4-(cyclopropylamino)-1-[(2R,5S)-2-(hydroxymethyl)-1,3-oxathiolan-5-yl]pyrimidin-2(1H)-one

Molecule ID:LMA3
Drug-likeness score of LMA3: 1.30
Molecular Properties and Drug-likeness.

Molecular formula: @ HisN; O3 S

Molecular weight: 269.08

Number of HBA: 5

Number of HBD: 2

MolLogP : 0.17

MolLogS : 2.15 (in Log(moles/L)) 1885.47 (in mg/
MolPSA : 62.37 A

MolVol : 272.08 A

Number of stereo centers: 2

Table 5. OSIRIS Property explorer values of designed L amivudine derivatives

O

Molecule ID cLogP valug  Solubility  Molecular Weigh Drug Likeness| Drug Score
LMA1 0.0 -1.57 257.0 1.27 0.51
LMA2 -0.21 -0.91 257.0 2.34 0.55
LMA3 4.08 -2.04 269.0 1.46 0.51
Prototype drug, Lamivuding  2.37 -1.36 229.0 -2.12 .260

All the designed drug like molecules taking theuphacophore of lamivudine are found to have moug dicore
than that of the prototype drug lamivudine whichds to confirm that all newly drug like moleculegght have
increased and more potent activity than that ofvadine.

Phase | Metabolic site prediction using MetaPrintBipsetting the strictness of the fingerprint matghn
“DEFAULT” and selecting model “ALL (Metabolite 2012)":

The colour highlighting an atom indicates its noliega occurrence ratio (NOR). A high NOR indicadesiore
frequently reported site of metabolism in the melid database. The normalised occurrence ratis dotindicate
how likely a molecule is to be metabolised, bubeathe relative likelihood of metabolism occurraga particular
site in the molecule, assuming it is metabolised.

Results Colour Scheme

Red 0.66 <= NOR <=1.00
Orange0.33 <= NOR < 0.66
Green 0.15<=NOR<0.33
White 0.00 <= NOR < 0.15
Grey Little/no data
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Fig 9a. Predicted Phase | metabolic siteof LM A1
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Fig 9b. Predicted Phase | metabolic site of LM A2
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Fig 9c. Predicted Phase | metabolic siteof LM A3

Table 6. Predicted toxicity of Artemisinin analogues using in-silico lazar toxicity prediction tool
http://lazar.in-silico.de/predict

Molecule DSSTox DSSTox DSSTox FDA v3b Maximum | DSSTox DSSTox

ID Carcinogenic Carcinogenic Carcinogenic Recommended Daily Carcinogenic Carcinogenic
Potency DBS Potency DBS Potency DBS Rat| Dose mmol Potency DBS Potency DBS
MultiCellCall Mutagenicity SingleCellCall** Mouse**
Carcinogen Non-Mutagenic Carcinogen 0.021809660820751 Carcinogen Carcinogen

LMA1 Confidence:0.317| Confidence:0.005| Confidence:0.074| 9 Confidence:0.106| Confidence:0.363

4 Confidence:0.596

LMA2 Carcinogen Non-Mutagenic Non-Carcicnogen | 0.114833628875105 Non-carcinogen Non-carcinogen
Confidence:0.025| Confidence:0.050| Confidence:0.027| Confidence:0.0698 | Confidence:0.029| Confidence:0.056
1 3 6 1 5

LMA3 Carcinogen Mutagenic carcinogen 0.021809660820751| carcinogen carcinogen
Confidence:0.016| Confidence:0.024| Confidence:0.090| 9 Confidence:0.064| Confidence:0.293
6 2 5 Confidence:0.596 4

Lamivudin | Carcinogen Mutagenic Carcinogen 0.021809660820751 Carcinogen Carcinogen

e

Confidence:0.031
7

Confidence:0.005

Confidence:0.074
4

9
Confidence:0.596

Confidence:0.106

Confidence:0.43

From predicted lazar toxicity it is clear that thest effective design drug like molecule is LMA2ialhposses
lower predicted toxicity level as compare with atdesigned analogues and of lamivudine. But akottesign
molecules will have be more effective than thaaafivudine as LMAL and LMAS3 as both of these drhgse
lower predicted lazar toxicity than that of lamivwuel (as compared by the “confidence” value gendrhiethe lazar
toxicity prediction tool, lower confidence valuemfedicted toxicity of LMAL1 and LMA3 than that ofgtotype
drug lamivudine suggests that they are less ttwdo tamivudine).

CONCLUSION

These entire designed drug like molecules desigm the basis of SAR and pharmacophore studygbeedo be
more effective and potent in nature than that dfpabtotype molecules. The predicted metabolicssitéll be
beneficial for computational chemists for dockinmalysis of these drugs and in choosing suitablgetar The
internet based tools used in this study for catmgadrug score, drug likeness, toxicity and otHeug like and
molecular properties are easy to handle and usendly. Designing of these drug like molecules tine
pharmacophore study and prediction of drug likeppries of these molecules by the internet baseld twope to
speed up basic drug design research as all thelseai@ user friendly. Currently work is going twe tdevelopment

of a “Miracle Molecule” by the use of internet bdselrug design tools which can be act as an

antimalarial,antiviral,antiretroviral,anticancertigacterial agent as it will contain all the phanophores necessary

for these activities and the work will be reporbechear future.
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