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Abstract:
Computational techniques in the synthesis of drug can be a handy tool in order to solve the environmental problems. Green chemistry expresses an area of research developing from scientific discoveries about pollution awareness and it utilizes a set of principles that reduces the use or generation of hazardous substances in all steps of particular synthesis. The present article emphases the role of computer techniques in order to synthesis of drug. The strategy behind this is to reduce the human efforts and at the same time wastage of chemicals in drug synthesis, so that we can protect our environment from hazardous chemicals. Nowadays many R & D industries works on hit and trail method in which they are not sure about the particular path of synthesis and hence it required a green route of drug syntheses to overcome the environmental problems. In the present work a series of TIBO 14 sets of compound with their biological activity is taken to know the structural requirement of the drug receptor binding interaction. Some of the physicochemical parameters like surface tension, molecular refractivity, molecular volume and some other descriptors are also taken into account. Then the statistical approach MLR (multiple linear regression) involves to predict the best drug model and in this concern the role of indicator parameter (I_Cl i.e. presence of -Cl atom at carbon of seven member ring) is important to increase the binding affinity of the drug and so as index of refraction (η) also plays vital role. Statistical results shows that the proposed model is best as far as synthesis of new drug molecule is concern
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Introduction
Our quality of life is strongly dependent on, the products of the pharmaceutical industry, such as antibiotics for combating disease and analgesics or anti - inﬂammatory drugs for relieving pain. The origins of this industry date back to 1935, when Domagk discovered the antibacterial properties of the red dye, protocol, the prototype of a range of sulfa drugs that quickly found their way into medical practice. The history of organic synthesis is generally traced back to Wöhler s syntheses of the natural product urea from ammonium isocyanate in 1828. Over the past two centuries, fundamental theories and reactivities in chemistry have been soundly established. Just less than two centuries ago, organic compounds were believed to be only accessible through biological processes under the influence of “vital forces” [1]. Today, many molecules of great complexity can be synthesized readily. The total syntheses of natural products with extremely high complexity such as vitamin B12 [2] and palytoxin [3] in the laboratory are testimonials of achievements comparable to the construction of the great pyramids at the molecular scale. The current work is extension of our earlier work [4] but environmental and sustainable development approach. 


Fig (1) Parent Structure of TIBO
MATERIAL & METHODS
Data set
The TIBO derivatives selected with their activities [5] are listed in Table 1 and the parent structure of the TIBO derivatives is given in the fig (1). Log (1/C) is the effective concentration of the drug. Our aim to reduce the effective concentration of the drug and for that structural changes can be made to achieve the effective concentration of the drug.

Table 1 TIBO derivatives Studied and their experimental activities against HIV
	No.
	X
	Z
	        R
	X’
	Log (1/C)

	1.
	H
	O
	CH2CH=CH2
	5-Me
	3.17

	2.
	H
	O
	CH2C(Me)=CH2
	5-Me
	3.96

	3.
	H
	O
	CH2CH=CMe
	5-Me
	3.33

	4.
	2-Cl
	O
	CH2C(Me)=CH2
	5-Me
	4.77

	5.
	2-Me
	O
	CH2CH=(C2H5)2
	5-Me
	4.70

	6.
	2-Cl
	O
	CH2CH=CMe2
	5-Me
	4.66

	7.
	H
	S
	CH2CH=CMe2
	5-Me
	3.26

	8.
	H
	S
	C3H7
	5-Me
	3.25

	9.
	2-Cl
	S
	CH2CH=CMe2
	5-Me
	4.47

	10.
	2-Cl
	S
	CH2CH2C3H5
	5-Me
	4.44

	11. 
	2-Cl
	S
	CH2C4H7
	5-Me
	4.55

	12.
	2-Cl
	S
	CH2CH= (C2H5)2
	5-Me
	4.92

	13.
	2-Cl
	S
	CH2C(Me)=CH2
	4-Me
	4.62

	14.
	2,3-Cl
	S
	CH2CH=CMe2
	5-Me
	4.35


Table 2 Parameters Used in above study
	Physicochemical Parameter
	Topological  Parameter
	Indicator Parameter

	MR (Molecular Refractivity)
	D (Density),
	W (Wiener index)
	χ1 χ2 χ3 χ4 χ5
Randic Connectivity indices
	I_Cl	


	MV (Molecular Volume)
	Pol (Polarizability)
	J (Balaben index)
	
	I_CH2Me2

	Pc (Parachor),
	
	SMTI (Schultz Molecular Topological index)
	
	

	IR (Index of refraction),
	ST (Surface Tension),
	
	
	

	ASA (Approximate Surface Area)
	SAG (Surface Area Grid)
	
	
	




Tools for calculation of the parameters

All the physicochemical properties viz, were calculated by ACD lab freeware (Chemsketch 5.0) [6]. All the topological parameter and other descriptor were calculated by dragon 5.0 and some non-conventional parameter Viz. and is calculated by Hyperchem 7 (demo version). [7].
Results and discussion
After the calculation of all parameters, regression analysis has been carried out in order to find best possible combination of parameters which directly relate with the effective concentration of the drug. Though it is very small data set, so one cannot go for the tetra or penta combination. So, it is mandatory to restrict with tri or biparametric combination. Bi and triparametric combination has been tested and the best possible combination are given below.
Table 3 Statistical Parameter for bi-parametric combination.
	Combination
	r
	Se
	F
	Q

	I_Cl + η
	.9264
	.2640
	33.313
	3.509

	I_Cl + ST
	.9054
	.2978
	25.009
	3.040

	I_Cl + D
	.9203
	.2744
	30.416
	3.353



The above results showed that the combination of indicator parameter I_Cl along with the index of refraction (η) has significance regression value and very lower standard error (Se). The quality factor and F value also leads to the better possible combination. The mathematical model leads to find out the important structural requirement of the drug to know the binding affinity. The equation for the best mathematical model is as follows-
pIC50= 1.2722 (±.1571) I_Cl -15.5513 (±3.5856) η +29.0977	
	Comp No
	Observed 
	Calculated
	Residual

	1
	3.17
	3.578
	-0.408

	2
	3.96
	3.811
	0.1488

	3
	3.33
	3.64
	-0.3102

	4
	4.77
	4.944
	-0.1735

	5
	4.7
	4.247
	0.4533

	6
	4.66
	4.99
	-0.3302

	7
	3.26
	3.251
	0.0086

	8
	3.25
	3.143
	0.1075

	9
	4.47
	4.399
	0.0708

	10
	4.44
	4.524
	-0.0836

	11
	4.55
	4.524
	0.0264

	12
	4.92
	4.772
	0.1475

	13
	4.62
	4.321
	0.2985

	14
	4.35
	4.306
	0.0441


Table 4 Statistical Parameter for bi-parametric combination.

Significance of indicator parameter
Indicator parameter mainly shows the present (1) and absence (0) of particular group. The positive value of I_Cl shows that the presence of –Cl atom on seven membered ring required to low concentration of drug.The parameters of the chlorine substituent, relevant for biological and toxicological properties due to chemical reactivityof the C-Cl-bond as well as for non-binding interactions originate in the physico-chemical properties of theelement chlorine proper and its position 17 in the periodic table of the elements.
The electronegative nucleus of the chlorine connected to a carbon atom withdraws electrons from otherparts of the molecule, thus strongly polarising that bond causing a dipole moment. The tendency to becomea chloride anion Cl- with a complete 8 electron outer shell is the driving force for the strong reactivityof some C-Cl situations
Significance of index of refraction
It can be used also in determination of drug concentration in pharmaceutical industry. The sign of the index is often taken as positive. However, Veselago showed that if a substrate has both negative permeability and negative permittivity, this convention must be reversed and we must pick out the negative sign of the square root.The index of refraction of compounds is negatively correlated with the activity and decreases inthe index of refraction of molecules might be responsible for the kinetics or dynamics of thecompounds inside the cell. Thus, molecule having less index of refraction will require lessenergy of activation for interaction with the receptor target. Increase in activity may be achievedby substitutions favoring high lipophilic values and high molar refraction.
Conclusion
The Environmental Factor 
In the last two decades it has become increasingly clear that the chemical and allied industries, such as pharmaceuticals, are faced with serious environmental problems. Many of the classical synthetic methodologies have broad scope but generate copious amounts of waste, and the chemical industry has been subjected to increasing pressure to minimize or, preferably, eliminate this waste. In order to minimize the waste in pharma industries we should incorporate the computational techniques and after getting the best model of any drug molecule we should start the synthesis. The present work emphasis on this kind of strategy. As chemists are only looking for an improvement in biological activity and/or toxicological or environmental properties,it is not easy to retrieve information about these diminished effects. Failures are usually consigned to oblivion.Information on chlorine as a diminisher of biological activity is not interesting for these experts.  A few changes can be made a drug molecule more effective with less concentration and this will reduce the human effort as well as the cost of drug synthesis. 
References
1. Bruce PY. Organic Chemistry. 4th Ed. Upper Saddle River, NJ: Pearson Education; 2004.
2. Nicolaou KC, Sorensen EJ. Classics in Total Synthesis. New York: VCH; 1996.
3. Armstrong RW, et al. Total synthesis of palytoxin carboxylic acid and palytoxin amide. J Am Chem Soc.1989;111:7530–753
4. Ojha LK, et al. QSAR Analysis of Some TIBO Derivatives asHIV-1 Reverse Transcriptase Inhibitors. Int. J. Pure and Applied Chem., 2013, 3(4)- 417-427
5.Amrhein, M.; Srinivasan, B.; Bonvin, D. Chemometrics and Intelligent Laboratory Systems 1996, 33, 17–33.
6. www.acdlabs.com.
[bookmark: _GoBack]7. www.hyper.com

Tools


Physicochemical Parameters by Chemsketch


Topological parameters by Dragon


Regression Analysis by MStat


Other Parameters by Hyperchem and ChemSW













Data Set


Physicochemical Parameter


Topological Parameter


Indicator Parameter














Calculated	3.17	3.96	3.3299999999999992	4.7699999999999996	4.7	4.6599999999999984	3.2600000000000002	3.25	4.4700000000000015	4.4400000000000004	4.55	4.92	4.6199999999999983	4.3499999999999996	3.5779999999999998	3.8109999999999991	3.64	4.944	4.2469999999999999	4.99	3.2509999999999999	3.1429999999999998	4.399	4.5239999999999982	4.5239999999999982	4.7720000000000002	4.320999999999998	4.306	


image1.wmf
N

H

N

N

Z

R

X

A

B

 

X'



