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ABSTRACT- The quantitative structure Toxicity relationships (QSTR) models of various organic compound   like Phenols, alcohols, esters, aldehydes and
ketenes have been made with the help of constitutional descriptors, geometrical descriptors, BCUT descriptors, empirical descriptors, topological descriptors,
galvez topol. charge indices. In first step all the descriptors have been applied on 46 phenol derivatives. The Molecular modeling is carried out with CAChe
pro software. The geometry optimization to correspond a minimum energy conformation. The Calculation of descriptors done by Dragon software. The
topological descriptors provide better results than other and have much high reliability as clear indicated by its correlation coefficient and cross validation
coefficient values. The final QSTR models for test set of compounds are made with the help of topological descriptors. The values obtained by these QSTR
models are in close range with observed toxicity.
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Introduction: Computer simulation techniques have gained significance in bridging the gap between the experimental and theoretical
evidences. Modeling macroscopic processes in the realistic environment is one of the most challenging problems in theoretical and
computational chemistry.   The synthesis of novel pharmacologically active molecules with reduced toxicity is of prime interest.
Recently, QSAR has gained importance in the field of pharmacological sciences [1].  The QSAR methodologies save resources and
expedite the process of development of new molecules and drugs. Quantitative structure–activity relationship (QSAR) techniques
increase the probability of success and reduce time and cost involvement in drug discovery process [2-3].  Success of QSAR not only
rests on the development of new drug molecules but also in exploring the toxicological and ecotoxicological characteristics of
molecules.[4] Quantitative structure Toxicity relationships (QSTR) are predictive tools for a preliminary evaluation of the hazards of
chemical compounds by using computer aided models

In present works we have taken various small organic compounds with their observed toxicity and comparative QSTR models
have been made. Previously a number of chemical descriptors [5-10, 52] have been identified with in the framework of QSAR [11]
techniques. Here few important groups of descriptors like constitutional descriptors, geometrical descriptors, BCUT descriptors,
empirical descriptors, topological descriptors, galvez topol. charge indices have been tested and final QSAR model has been made with
the help of most significant descriptors.
 
Theory: The following group of descriptors has been tested to describe the toxicity of the compound of training set and the values of
these descriptors have been calculated on Dragon software.
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1- Constitutional descriptors[12]

The following descriptors of this class have been taken in study MW (molecular weight), AMW (average molecular weight), Sv  (sum
of atomic vander Waals volumes, scaled on Carbon atom), Se (sum of atomic Sanderson electronegativities, scaled on carbon atom), Sp
(sum of atomic polarizabilities, scaled on Carbon atom), Ss (sum of Kier-Hall electrotopological states), Mv (mean atomic van der
Waals volume, scaled on Carbon atom), Me (mean atomic Sanderson electronegativity, scaled on Carbon atom), Mp (mean atomic
polarizability, scaled on Carbon atom), Ms (mean electrotopological state), RBF (rotatable bond fraction).

 

 
2- Geometrical descriptors[12-27]
The following descriptors of this class have been taken in study   W3D (3D-Wiener index), J3D (3D-Balaban index), H3D (3D-Harary
index), AGDD (average geometric distance degree), DDI (D/D index), ADDD (average, distance/distance degree), G1 (gravitational
index G1), G2 (gravitational index G2), Rgyr (radius of gyration, mass weighted), SPAN (span R), SPAM (average span R),  PJI3 (3D
Petijean shape index), L/Bw (length-to-breadth ratio by WHIM), SEig (absolute eigen value sum on geometry matrix) and DISPm  (d
COMMA2 value / weighted by atomic masses).
 
3- BCUT descriptors[28-32]
The following descriptors of this class have been taken in study BEHm1, BEHm2, BEHm3, BEHm4 is the highest eigenvalue n. 1 to 4
of Burden matrix / weighted by atomic masses, BELm1, BELm2, BELm3, BELm4 is the lowest eigenvalue n. 1 to 4 of Burden matrix /
weighted by atomic masses. The BEHv1, BEHv2, BEHv3, BEHv4is the highest eigenvalue n. 1 to 4 of Burden matrix / weighted by
atomic van der Waals volumes and the BELv1, BELv2, BELv3, BELv4, is the lowest eigenvalue n. 1 to 4 of Burden matrix / weighted
by atomic van der Waals volumes.
 
4- Empirical descriptors [12,33]
The following descriptors of this class have been taken in study Hy (hydrophilic factor), ARR (aromatic ratio), MR (Ghose-Crippen
molar refractivity), and MLOGP (Moriguchi octanol-water partition coeff, (logP), MW (molecular weight)
 
5- Topological descriptors[34-46]
The following descriptors of this class have been taken in study ISIZ (information index on molecular size), IAC (total information
index of atomic composition), ZM1V (first Zagreb index by valence vertex degrees), Snar (Narumi simple topological index, log), Hnar
(Narumi harmonic topological index), Xt (otal structure connectivity index), Dz (Pogliani index), Pol (olarity number), GMTI (Gutman
Molecular Topological Index), Xu (Xu index), PI (uperpendentic index), W (Wiener W index), Har (Harary H index), w (detour index),
J (Balaban J index), DELS (molecular electrotopological variation), S0K (Kier symmetry index), PHI (Kier flexibility index), BLI (Kier
benzene-likeliness index), Lop (Lopping centric index).
 
 
 
 
6- Galvez topol. charge indices[47-49]
The following descriptors of this class have been taken in study   GGI1, GGI2, GGI3, GGI4 is the topological charge index of order 1 to
4, and the JGI1, JGI2, JGI3, JGI4, is the mean topological charge index of order1 to 4.The JGT is the global topological charge index.
 
Materials and Method:
The different group of compounds such as phenol, alcohol, acids, ester, aldehydes, ketone and amines have been chosen with their
toxicity values [50-51] in terms of 50% inhibitory growth concentration (IGC501)) against the ciliate T. pyriformis. The T. pyriformis
is one of the generally used ciliated protozoa for laboratory research. In this ciliate species, diverse endpoints can be used to originate
the cytotoxic effects and xenobiotics. Experimental determination of toxicological and biochemical endpoints as well as the human
health endpoints is a difficult task .Hence QSAR modeling of the toxicity of compounds on the T. pyriformis is of vital importance in
investigating its toxicity in terms of its inhibitory growth concentration.
For the purpose all the molecules have been drawn and designed with the help of CAChe pro. Software in SYBYL Mol2 (.Mol2)
format. For the calculation of all the descriptors values the Dragon software is used



 
Results: To develop QSTR model the molecules of training set i.e. 46 Phenol derivatives have been drawn on CAChe and their. MOL2
format structure has been used for descriptors calculation. The six QSAR model has been made with six different group of descriptors
 
First model:
The first model has been made with 11 constitutional descriptors as described in theory . The values of all the descriptors have been
calculated with the help of Dragon software and the MLR analysis have been made by using all descriptors jointly against observed
toxicity. The total 2048 regression models have been made and the regression summery of best fitted 10 model for forward step
regression analysis is presented here
 
All Subsets Results                                                                                                         
Index   VC   R2                        RSS                  Std. Error             Cp                        Variables              
1          1      0.6870076344     5.490593426   0.3659465983     104.8924072       MW     
2          2      0.8276327919     3.023710364   0.2749413739     42.2426117         Se,Mv  
3          3      0.8782622565     2.135555137   0.2340038974     20.96665886       Se,Me,Mp            
4          4      0.9037659973     1.688161888   0.2107731312     11.24178934       Ss,Mp,Ms,RBF     
5          5      0.9213881853     1.379028885   0.1930571184     5.140316796       AMW,Ss,Mp,Ms,RBF          
6          6      0.9249464288     1.316609253   0.1912393245     5.504480654       AMW,Sv,Sp,Mp,Ms,RBF     
7          7      0.9291527896     1.242820179   0.1884387115     5.570684696       AMW,Sv,Sp,Ss,Me,Mp,RBF
8          8      0.9301997718     1.224453745   0.1897718247     7.089354138       MW,AMW,Sv,Sp,Me,Mp,Ms,RBF      
9          9      0.9322881925     1.187818126   0.1897221354     8.129241623       MW,AMW,Sv,Se,Sp,Ss,Me,Mp,RBF    
10        10    0.9325104396     1.183919409   0.1923472941     10.02706765       MW,AMW,Sv,Se,Sp,Ss,Mv,Me, Mp,RBF
 
            The model number 5 of this class is significant and noteworthy because of high correlation coefficient  and low standard error as
well as only 5 descriptors is used. The following regression equation –1 has been developed for model-5
 
PTConst. =-0.0907756*AMW+0.118817*Ss+10.6822*Mp-0.469315*Ms+6.64428*RBF-8.44418                               -1
 
r2

CV=0.900721 r2=0.921388

The Predicted toxicity (PT) alongwith the values of descriptors used in study is presented in table-2. The reliability of this model is very
high as clear from the value of cross validation coefficient rcv2 and correlation coefficient r2.
 
Second model:
The Second QSTR model has been developed with the help of  15 geometrical descriptors as described in theory . The calculation of all
the descriptors is carried out with the help of Dragon software and the regression analysis has been made by using descriptors values
jointly against observed toxicity. The total 65536 regression models have been made. The regression summary of best fitted 10 models
for forward step regression analysis is presented here
 
All Subsets Results with geometrical descriptors                                                                        
No.  VC  R2                   RSS                Std. Error      Cp                   Variables                                          
1      1      0.6992155331 5.076187573   0.3518656747 46.09099893   G1                                       
2      2      0.7317081825 4.527825535   0.336445595   38.89892852   G2,SPAM                                            
3      3      0.7626563042 4.005529712   0.3204775968 32.14380025   ADDD,SPAN,SPAM                                           
4      4      0.8422979003 2.661458709   0.2646476659 11.61343811   W3D,AGDD,DDI,ADDD                                    
5      5      0.8813315388 2.0027077       0.2326526061 2.570942025   J3D,H3D,SPAN,SPAM,SEIG                                              
6      6      0.8835383097 1.965465142   0.2336584129 3.946653345   W3D,J3D,AGDD,DDI,ADDD,SEIG                                    
7      7      0.8979427383 1.722368873   0.2218344861 1.871684873   W3D,J3D,AGDD,DDI,ADDD,RGYR,SEIG                         
8      8      0.8995974642 1.6944429       0.2232410264 3.403568011   W3D,J3D,H3D,AGDD,DDI,ADDD,SPAM,SEIG                 
9      9      0.9040411636 1.619448829   0.2215269892 4.146459144   W3D,J3D,H3D,AGDD,DDI,ADDD,SPAM,PJI3,SEIG                        
10    10    0.905604683   1.593062101   0.2231214706 5.70414432     W3D,J3D,H3D,AGDD,DDI,ADDD,RGYR, SPAM,PJI3,SEIG             

 

The model number 5 of this class is significant and noteworthy because of high correlation coefficient  and low standard error as well as
only 5 descriptors is used. The following regression equation –2 has been developed for model-5
 
S=1.38819*J3D-0.222105*H3D-2.06457*SPAN+42.106*SPAM+0.460147*SEig-26.7576       -2

r2
CV=0.780879 r2=0.881332

 
The Predicted toxicity (PT) alongwith the values of descriptors used in study is presented in table-3. The reliability of this model is very

high as clear from the value of cross validation coefficient r2
cv and correlation coefficient r2.

 
Third model:
The third model for  QSTR study has been developed with the help of  16 BCUT descriptors as described in theory . After the



calculation of all the descriptors on Dragon software the regression analysis have been made by using descriptor values jointly against
observed toxicity. The total 2048 regression models have been made. The regression summery of best fitted 10 models for forward step
regression analysis is presented here
 
All Subsets Results                                                                                                
No.  VC   R2                    RSS                  Std. Error         Cp                    Variables                                              
1      1      0.6985383702 5.260513516   0.3581971632 70.60048517   BEHM4                               
2      2      0.8047344233 3.407389545   0.2918642469 33.99146236   BELM1, BEHV1                                 
3      3      0.8436329912 2.728608494   0.2645076943 21.84935773   BELM1, BEHV1, BEHV2                    
4      4      0.8689026636 2.287652033   0.2453596733 14.66222384   BEHM3, BELM1, BEHV1,BELV2      
5      5      0.8838352613 2.027077803   0.2340638515 11.23327437   BEHM3,BEHM4, BELM1, BEHV2, BEHV3                       
6      6      0.8980650158 1.778768204   0.2222841153 8.059853109   BEHM3,BEHM4, BELM1, BELM4, BEHV2, BEHV3        
7      7      0.918189821   1.427589815   0.2019610864 2.743205834   BEHM3,BEHM4, BELM1, BELM4, BEHV2, BEHV3, BEHV4          
8      8      0.9229160976 1.345116163   0.1989025894 3.024903569   BEHM3,BEHM4, BELM1, BELM4, BEHV2, BEHV3, BEHV4,BELV2
9      9      0.9244737003 1.317935953   0.1998435716 4.458615857   BEHM3,BEHM4, BELM1, BELM4, BEHV2, BEHV3,
                                                                                                                BEHV4,BELV2,BELV4       
10    10    0.9252657254 1.304115094   0.2018752008 6.170664351   BEHM2,BEHM3,BEHM4, BELM1, BELM4, BEHV2,
                                                                                                                BEHV3, BEHV4,BELV2,BELV4                         
                   

The model number 5 of this class is of prime interest  because of high correlation coefficient  and low standard error as well as only 5
descriptors is used. The following regression equation –3 has been developed for model-5
 
S=-0.293959*BEHm3+0.626733*BEHm4-12.8675*BELm1+2.39878*BEHv2+2.71087*BEHv3+10.3177 rCV^2=0.806447
r^2=0.883835                                                                                   -3
 
The Predicted toxicity (PT) alongwith the values of descriptors used in study is presented in table-4. The reliability of this model is very

high as clear from the value of cross validation coefficient r2
cv and correlation coefficient r2.

 
Fourth model:
The Fourth model for QSTR study has been constructed by using 5 most common empirical descriptors as described in theory. After the
calculation of all the descriptors on Dragon software the regression analysis have been made by using descriptors values jointly against
observed toxicity. The regression summary of best fitted 5 models for forward step regression analysis is presented here
All Subsets Results                                                                        
Index  VC  R2                       RSS                    Std. Error          Cp                       Variables      
1          1      0.8486315187     2.644332592       0.2539604632     47.13272155       MLOGP         
2          2      0.8988069185     1.767793144       0.2102256612     20.58157469       Hy,MLOGP   
3          3      0.913825115       1.50543267         0.1964709589     14.03581848       Hy,MR,MW 
4          4      0.9357836127     1.121828564       0.1718191035     3.540844986       Hy,ARR,MR,MW       
5          5      0.9373467493     1.094521339       0.1719931912     4.65137835         Hy,ARR,MR,MLOGP,MW        
 
The model number 4 of this class is of prime interest. This model has high validation because it involves only four descriptors and
provides much better result. The following regression equation –4 has been developed for model-4 of empirical series
J=6.48893*Hy-1.3904*ARR+0.139817*MR-0.0076914*MW-1.87399                                                   -4
rCV^2=0.915446 r^2=0.935784

 
The Predicted toxicity (PT) alongwith the values of descriptors used in study is presented in table-5. The reliability of this model is very

high as clear from the value of cross validation coefficient r2
cv and correlation coefficient r2.

 
Fifth model:
The Fifth model for QSTR study involves 20 topological descriptors as described in theory. The calculation of all the descriptors is
carried out with the help of Dragon software and the regression analysis has been made by using descriptors values jointly against
observed toxicity. The regression summary of best fitted 10 models for forward step regression analysis is presented here
 
All Subsets Results                                                                                                
Index   V C  R2                    RSS                  Std. Error         Cp                        Variables                                      
1          1      0.7967603419 3.495949844   0.2956327893 86.87988764       PHI                             
2          2      0.8620032441 2.373698824   0.2467064499 48.79161762       ISIZ,PHI                                     
3          3      0.8867970639 1.947217341   0.2263681992 35.55714288       ISIZ,IAC,PHI                                              
4          4      0.9217768945 1.345525062   0.190697515   16.06390998       ZM1V,Har,DELS,BLI                                 
5          5      0.9405200806 1.023121259   0.1685824278 6.547225667       ZM1V,Xu,DELS,BLI,Lop                           
6          6      0.9488037775 0.8806323915 0.1586219577 3.45733749         ZM1V,Dz,Pol,Xu,BLI,Lop                          
7          7      0.954097696   0.7895710605 0.1523898889 2.204507993       ZM1V,Dz,Xu,J,S0K,PHI,BLI                      
8          8      0.9590640125 0.704144852   0.1460743742 1.152972417       ISIZ,ZM1V,Dz,Xu,W,J,BLI,Lop                 
9          9      0.9623746394 0.6471983598 0.1422144463 1.11876945         ISIZ,ZM1V,Dz,Xu,W,J,S0K,BLI,Lop          
10        10    0.9640928954 0.617642433   0.1411522209 2.062993199       ISIZ,ZM1V,Xt,Dz,Pol,Xu,J,S0K,BLI,Lop   



 

The model number 5 of this class is of prime interest. The following regression equation –5 has been developed for model-5 of
topological series.
 
W=-0.0166322*ZMIV+0.316043*Xu+0.152982*DELS+2.78691*BLI-0.872823*Lop-3.69202                                -5
rCV^2=0.914528 r^2=0.94052
 
The Predicted toxicity (PT) alongwith the values of descriptors used in study is presented in table-6. The reliability of this model is very

high as clear from the value of cross validation coefficient r2
cv and correlation coefficient r2.

 
Sixth model:
The sixth QSTR has been developed by using 9 Galvez topol. charge indices as descriptors. Calculations of all the descriptors have been
made on Dragon software and the regression analysis have been made by using descriptors values jointly against observed toxicity. The
regression summary of best fitted 9 models for forward step regression analysis is presented here
 
All Subsets Results   (512)                                                             
No.  VC   R2                    RSS                  Std. Error         Cp                    Variables              
1      1      0.5557556596 7.077213992   0.420630895   15.14823373   GGI3    
2      2      0.6046588382 6.298142143   0.4018592094 11.29758505   GGI3,GGI4           
3      3      0.6161957192 6.114349198   0.4011283165 11.91734271   GGI3,JGI3,JGI4    
4      4      0.6606385781 5.406334274   0.3822527208 8.600315035   GGI1,GGI3,JGI1,JGI3           
5      5      0.7018801825 4.749318228   0.3632155095 5.666277089   GGI2,GGI3,JGI2,JGI3,JGT   
6      6      0.7065131079 4.675511538   0.3654942461 7.112005982   GGI2,GGI3,GGI4,JGI2, JGI3,JGT         
7      7      0.724741049   4.385123956   0.3591298289 6.931262672   GGI1,GGI2,GGI3,GGI4,JGI1, JGI3,JGT
8      8      0.7297030508 4.306074781   0.3612300023 8.337621725   GGI1,GGI2,GGI3,GGI4,JGI1, JGI2,JGI3,JGT
9      9      0.7325250927 4.261117103   0.364910824   10                    GGI1,GGI2,GGI3,GGI4, JGI1, JGI2,JGI3,JGI4,JGT              

 

The model number 5 of this class is significant. The following regression equation –6 has been developed for model-5 of Galvez topol.
charge indices series.
 
L=-5.6804*GGI2+12.0491*GGI3+43.3685*JGI2-89.0108*JGI3+2.46196*JGT-1.07331                           –6
rCV^2=0.494713 r^2=0.70188
 
The Predicted toxicity (PT) alongwith the values of descriptors used in study is presented in table-7. The reliability of this model is

clear from the value of cross validation coefficient r2
cv and correlation coefficient r2.

After such an study the topological descriptor has been identified as a major tool to describe the toxicity of phenol. The
methodology may not be generalized only by the study of phenols, to make the proposed methodology more general and to certify its
reliability we have tested the most significant model, which is based on 20 topological descriptor with other series of compounds whose
activities are previously known. The further study involves alcohols, aldehydes, ketone, ester, acids and amine. The QSTR models of
these series of organic molecules have been made with the help of 20 Topological descriptors and the total 1048576 regression models
have been develop for each set. The predicted toxicity of each set with the help of most significant models is reported in various tables.
Amino alcohols: The 18 Amino alcohols have been taken for study alongwith their same type of toxicity. The summary of top 10
significant models are presented here
 
Top-10 models                                                                                            
No.VC     R2                   RSS                     Std. Error               Cp   Variables                               
1      1      0.3460284831 2.687134147       0.4232520248         0      BLI                                          
2      2      0.7257509716 1.126874657       0.2837094411         0      ZM1V,POL                             
3      3      0.8822195824 0.4839534654     0.1929434882         0      ISIZ,DZ,DELS                                         
4      4      0.9224569831 0.3186201282     0.1629468544         0      SNAR,Xu,DELS,BLI
5      5      0.9645054872 0.1458450633     0.1151461772         0      XT, Xu, W, DELS, BLI                           
6      6      0.9796092169 0.08378464233   0.09153395126               0                  SNAR,XT,Xu,W,DELS,BLI 
7      7      0.9840308277 0.0656164788     0.08538571231               0                  XT,POL,GMTI,Xu,Har,DELS,BLI      
8      8      0.9916597108 0.03426980413   0.06545017583               0                  ZM1V,HNAR,XT,DZ,POL,XuDELS,BLI                           
9      9      0.9947736807 0.02147466794   0.05538781189               0                  ZM1V,SNAR,HNAR,DZ,POL,Xu,Har,DELS,PHI               
10    10    0.9975073332 0.0102422352     0.04131633091               0                  ZM1V,SNAR,HNAR,DZ,POL,Xu, Har,DELS,S0K,PHI       
 

The model No.5 involves 5 variables namely XT, Xu, W, DELS, BLI. For the predicted toxicity of this set by model 5 the regression
equation 7 has been developed and predicted toxicity is presented in table-8. The reliability of this model is high as clear from its value
of squire of correlation coefficient (r^2 = 0.964505 ) and squire of cross validation  coefficient (rCV^2 = 0.530897 ).
           
W=27.7764*Xt+2.64136*Xu-0.088688*W+0.413688*DELS+9.47142*BLI-35.8612                                  -7
rCV^2=0.530897 r^2=0.964505
 



Acetylenic alcohols The 10 Acetylenic alcohols are used as study material alongwith their observed toxicity values. The summary of
top 6 significant models are presented here
 
Top-6 subsets
No.VC         R2                RSS                         Std. Error               Cp   Variables           
1      1      0.8403370638 0.2160964397         0.1897790117         0      SPI                  
2      2      0.9436461627 0.07627232653       0.1235089685         0      SNAR,LOP     
3      3      0.9797628222 0.02739008924       0.08274975716       0      DZ,POL,W     
4      4      0.9983347099 0.00225389356       0.02740981308       0      J,DELS,S0K,LOP
5      5      0.9999766405 3.161599143E-005 0.003975927026     0      ZM1V,SPI,W,DELS,LOP    
6      6      0.9999999996 4.760778787E-010 2.181920894E-005 0      ISIZ,XT,W,Har,BLI,LOP    
 

The model No.4 involves 4 variables namely J,DELS,S0K,LOP. For the predicted toxicity of this set by model 4 the regression equation
8 has been developed and predicted toxicity is presented in table-9. The compounds 2 and 5 are outliers. This model has high reliability
and its value of squire of correlation coefficient (r^2 = 0.998335) and squire of cross validation coefficient (rCV^2 = 0.96536).
 
W=0.639793*Q-0.323816*R+0.328531*S-1.94098*V-1.69144                                                    -8
rCV^2=0.96536 r^2=0.998335
 

Diols The next set contains 8 Diols with their observed toxicity values. The summary of top 6 significant models are presented below
Top-6 subsets
No.  VC  R2                   RSS                         Std. Error               Cp   Variables           
1      1      0.859145244   0.1303891883         0.1474161842         6      POL     
2      2      0.9889827667 0.01019864826       0.04516336626       6      POL,J   
3      3      0.9962641796 0.003458247345     0.02940343239       6      ZM1V,Xu,Har      
4      4      0.9989463305 0.00097538142       0.01803128226       6      ZM1V,DZ,SPI,Har               
5      5      0.9999953081 4.343282175E-006 0.001473648902     6      ISIZ,IAC,XT,SPI,Har          
6      6      1                      8.830425215E-012 2.971603139E-006 6      HNAR,XT,POL,Xu,S0K,LOP             

The model No.3 involves 3 variables namely ZM1V, Xu, Har. For the predicted toxicity of this set by model 3 the regression equation 9
has been developed and predicted toxicity is presented in table-10. The reliability of this model is high as is clear from its value of
squire of correlation coefficient (r^2=0.996264) and squire of cross validation coefficient (rCV^2=0.675103).
 
W=-0.525404*ZM1V-1.3731*Xu+2.82797*Har+22.2782                                                                   -9
rCV^2=0.675103 r^2=0.996264
 

Halogenated alcohols This set involves halogenated alcohols with their observed toxicity values. The regression summary of 8 significant
models are presented below
 
Top-8 subsets
No.  VC  R2                   RSS                         Std. Error               Cp   Variables           
1      1      0.5880041292 1.406196107           0.4192547119         0      PHI      
2      2      0.8849250259 0.3927660255         0.2368742962         0      IAC,DZ
3      3      0.9677738617 0.1099920495         0.1353957468         0      IAC,DZ,J             
4      4      0.9765252861 0.08012228692       0.1265877458         0      IAC,DZ,SPI,J       
5      5      0.9937802923 0.02122868051       0.07285032689       0      ISIZ,XT,DZ,BLI,LOP         
6      6      0.9954206883 0.01562979336       0.07217985259       0      IAC,ZM1V,POL,W,PHI,LOP             
7      7      0.999887562   0.0003837655787   0.01385217634       0      SNAR,XT,DZ,SPI,J,S0K,PHI              
8      8      1                      5.669772087E-012 2.381128322E-006 0      ISIZ,IAC,HNAR,XT,SPI,Har,DELS,PHI             
 
The model No.4 involves 4 variables namely ISIZ, XT, DZ, BLI, LOP. For the predicted toxicity of this set by model 3 the regression
equation 10 has been developed and predicted toxicity is presented in table-11. The model 4 is reliable as is clear from the value of
squire of correlation coefficient (r^2 = 0.976525) and squire of cross validation coefficient (rCV^2 = 0.775319).
 
 
W=1.09771*IAC-1.74597*Dz+0.119486*SPI-1.02252*J+0.0852569                                              -10
rCV^2=0.775319 r^2=0.976525
 

Saturated alcohols 20 saturated alcohols are used as study material alongwith their observed toxicity values. The summary of top 10
significant models are presented here
 
Top-10 subsets
                                                                                                                                            
No.VC        R2                   RSS                    Std. Error          Cp     Variables                                            
1      1          0.9527635226 0.3533651468     0.1401120874     0          S0K                                     
2      2          0.9701324212 0.2234324394     0.1146432932     0          IAC,DELS                                           
3      3          0.9791167115 0.1562230441     0.09881265231   0          SNAR,J,DELS                                      
4      4          0.986641257   0.09993366213   0.08162257128   0          DZ,J,DELS,BLI                                   
5      5          0.9937547849 0.04671900742   0.05776739529   0          SNAR,DZ,SPI,DELS,BLI                                    
6      6          0.9948435346 0.03857432322   0.05447252181   0          HNAR,Xu,J,DELS,S0K,BLI                                 
7      7          0.9968629828 0.02346729884   0.04422225951   0          ISIZ,SNAR,XT,DZ,DELS,S0K,BLI                                     
8      8          0.9973262555 0.02000166357   0.04264191661   0          IAC,XT,DZ,GMTI,DELS,S0K,BLI,LOP                             
9      9          0.9982226046 0.01329628336   0.03646406911   0          ISIZ,IAC,ZM1V,DZ,POL,GMTI,W,DELS,S0K   
10    10        0.9989913957 0.007545134859 0.02895424524   0          ISIZ,IAC,ZM1V,DZ,POL,GMTI,SPI,W,DELS,S0K
 

The model No.5 involves 5 variables namely SNAR, DZ, SPI, DELS, BLI. For the predicted toxicity of this set by model 5 the



regression equation 10 has been developed and predicted toxicity is presented in table-11. The reliability of this model is high as is clear
from its value of squire of correlation coefficient (r^2 = 0.993755) and squire of cross validation coefficient (rCV^2 = 0.962475).
     
                                                                                                                            
W=-1.76146*SNar+1.00977*Dz-0.0477655*SPI-0.757903*DELS+4.00497*BLI-11.4942                        -11
rCV^2=0.962475 r^2=0.993755
 
 

Unsaturated alcohols 24 unsaturated alcohols are used as study material alongwith their observed toxicity values. The summary of top
10 significant models are presented here.
 
Top-10 Subsets                                                                                                                                                               
No.VC         R2                   RSS                 Std. Error       Cp                   Variables
1      1          0.8190142646 1.404845292   0.252698643   -19.9958062    ISIZ                                 
2      2          0.8898133628 0.8552893862 0.2018119571 -17.99744676  ISIZ,IAC                          
3      3          0.9278552014 0.5600014857 0.1673322273 -15.99832826  Xu,DELS,LOP                 
4      4          0.9375717708 0.484579648   0.1597003193 -13.99855341  SNAR,HNAR,DELS,LOP                
5      5          0.9463863553 0.4161591859 0.1520524737 -11.99875766  IAC,Har,DELS,S0K,LOP                 
6      6          0.9556285398 0.3444196133 0.1423375469 -9.998971825  IAC,GMTI,W,DELS,S0K,LOP        
7      7          0.9621056121 0.2941433607 0.1355874627 -7.999121911  SNAR,XT,Xu,SPI,Har,J,DELS         
8      8          0.9676944935 0.2507614132 0.1292958915 -5.999251417  ISIZ,IAC,ZM1V,Xu,Har,J,S0K,LOP
9      9          0.9771092217 0.1776825236 0.1126570407 -3.999469575  ISIZ,IAC,ZM1V,XT,POL,Xu,SPI,Har,J           
10    10        0.9795176741 0.1589876634 0.1105885178 -1.999525384  ISIZ,IAC,ZM1V,XT,POL,Xu,SPI,Har,J,DELS
 

The model No.5 involves 5 variables namely IAC, Har, DELS, S0K, LOP For the predicted toxicity of this set by model 5 the regression
equation 10 has been developed and predicted toxicity is presented in table-12. The reliability of this model is high as is clear from its
value of squire of correlation coefficient (r^2 = 0.946386) and squire of cross validation coefficient (rCV^2 = 0.869735).
       
 
W=0.368063*D-0.76613*O-0.205815*R+0.352465*S-1.27437*V-4.19772                                          -12
rCV^2=0.869735 r^2=0.946386
 
Monoesters 10 monoesters are used as study material alongwith their observed toxicity values. The summary of top 8 significant
models are presented here
 
 
Top-8 subsets
No.VC    R2                   RSS                        Std. Error          Cp       Variables
1      1      0.8186318369 0.5696224131         0.266838531       6          GMTI                         
2      2      0.8555441702 0.4536919655         0.2545842452     6          HNAR,SPI                  
3      3      0.9551864382 0.1407458111         0.1531588561     6          IAC,ZM1V,PHI          
4      4      0.9676661485 0.1015508245         0.1425137359     6          ISIZ,ZM1V,DZ,PHI    
5      5      0.9779643652 0.06920724813       0.1315363525     6          ISIZ,SNAR,J,PHI,BLI 
6      6      0.9961058253 0.01223042214       0.0638498816     6          ISIZ,SNAR,DZ,POL,Xu,PHI   
7      7      0.9999043324 0.0003004630144   0.01225689631   6          IAC,ZM1V,DZ,POL,SPI,Har,J
8      8      0.9999999917 2.591921358E-008 0.000160994452 6          IAC,SNAR,XT,Har,J,DELS,S0K,BLI
 

The model No.4 involves 4 variables namely ISIZ, ZM1V, DZ, PHI For the predicted toxicity of this set by model 4 the regression
equation 10 has been developed and predicted toxicity is presented in table-13. The reliability of this model is high as is clear from its
value of squire of correlation coefficient (r^2 = 0.967666) and squire of cross validation coefficient (rCV^2 = 0.795532).
     
 
W=0.405415*ISIZ+0.864327*ZM1V-5.93915*Dz+2.15043*PHI-26.7516                                                     -13
rCV^2=0.795532 r^2=0.967666                                                                                                                               
 
 

Aldehydes 11 aldehydes are used as study material alongwith their observed toxicity values. The summary of top 8 significant models
are presented here
 
 
Top-8 subsets       
No.VC     R2                       RSS                         Std. Error           Cp Variables
1      1      0.7509266084     0.1120523304         0.1183492345     0    GMTI     
2      2      0.7943303675     0.09252598789       0.1149695537     0    POL,PHI
3      3      0.9059896957     0.04229305111       0.08395738117   0    HNAR,XT,J           
4      4      0.9882829807     0.005271214679     0.03246910741   0    SNAR,GMTI,J,PHI 
5      5      0.9934307291     0.002955362319     0.02718162209   0    ISIZ,POL,PHI,BLI,LOP        
6      6      0.9996392159     0.0001623083758   0.007355460008 0    IAC,XT,J,PHI,BLI,LOP        
7      7      0.999993111       3.099195929E-006 0.001244828488 0    IAC,XT,Har,J,S0K,BLI,LOP  
8      8      1                          4.509451777E-014 2.12354698E-007     0              IAC,HNAR,DZ,SPI,Har,S0K,BLI,LOP
 

The model No.4 involves 4 variables namely SNAR, GMTI, J, PHI For the predicted toxicity of this set by model 4 the regression
equation 10 has been developed and predicted toxicity is presented in table-14. The compound 4 is outlier. The reliability of this model
is high as is clear from its value of squire of correlation coefficient (r^2 = 0.988283) and squire of cross validation coefficient (rCV^2 =



0.886292).
       
W=-2.61671*SNar+0.00849455*GMTI+2.94892*J+1.09521*PHI-5.53238                                                   -14
rCV^2=0.886292 r^2=0.988283                                                                                                                                                                                                                                                                          
                                                                                                                                                                               
Ketone 9 ketones are used as study material alongwith their observed toxicity values. The summary of top 7 significant models are
presented here
 
Top-7 subsets                                        
No.  VC  R2                           RSS                             Std. Error                   Cp   Variables                                          
1      1      0.9827005802         0.05995091248           0.09254413038           6      SNAR                                                  
2      2      0.9936665593         0.02194845566           0.06048202992           6      IAC,Xu                                               
3      3      0.9980002709         0.006930035035         0.03722911504           6      HNAR,POL,SPI                                  
4      4      0.999468154           0.001843105477         0.02146570216           6      HNAR,POL,SPI,DELS                        
5      5      0.9999234736         0.0002652011558       0.009402147906         6      ISIZ,IAC,HNAR,XT,BLI            
6      6      0.9999998577         4.931424044E-007     0.0004965593642       6      ISIZ,HNAR,POL,Xu,J,PHI          
7      7      1                              1.450763606E-011     3.808889084E-006     6      ZM1V,HNAR,DZ,GMTI,Xu,W,DELS
 

The model No.3 involves 3 variables namely HNAR, POL, SPI For the predicted toxicity of this set by model 3 the regression equation
10 has been developed and predicted toxicity is presented in table-15. The reliability of this model is high as is clear from its value of
squire of correlation coefficient (r^2 = 0.998) and squire of cross validation coefficient (rCV^2 = 0.996362).
 
W=5.78794*HNar-0.132708*Pol+0.0692124*SPI-9.38798                                                                -15
rCV^2=0.996362 r^2=0.998
 

Amines The 18 amines are used as study material alongwith their observed toxicity values. The summary of top 10 significant models
are presented here.

Top-10 subsets

No.VC    R2                   RSS                    Std. Error          Cp   Variables
1      1      0.7124914337 0.1347219225     0.09809686266   0      S0K                                                                                            
2      2      0.866945803   0.06234707176   0.06925264325   0      ISIZ,ZM1V                                                                                 
3      3      0.917706956   0.03856120613   0.05668715766   0      GMTI,DELS,BLI                                                                        
4      4      0.9578630027 0.01974472397   0.04236714418   0      POL,GMTI,SPI,DELS                                                                
5      5      0.9664697359 0.01571174625   0.03963804517   0      POL,GMTI,SPI,J,DELS                                                              
6      6      0.9760679443 0.0112141791     0.03529900707   0      ISIZ,XT,GMTI,Xu,SPI,DELS                                                     
7      7      0.9803067882 0.00922792453   0.03396307651   0      ZM1V,SNAR,XT,POL,SPI,W,DELS                                           
8      8      0.9896015837 0.004872531826 0.02638325179   0      ISIZ,ZM1V,DZ,POL,Xu,J,S0K,PHI                                            
9      9      0.9962353779 0.001764041775 0.01714663123   0      ISIZ,ZM1V,SNAR,DZ,POL,Xu,J,S0K,PHI                                  
10    10    0.9983570438 0.0007698630524                           0.01240857004                                                                       0        ISIZ,ZM1V,SNAR,DZ,POL,Xu,J,DELS,S0K,PHI
 

The model No.5 involves 5 variables namely POL,GMTI,SPI,J,DELS For the predicted toxicity of this set by model 3 the regression equation
16 has been develop and predicted toxicity is presented in table-12. The compounds 8 and 13 are outliers. The reliability of this model is
high as clear from its value of squire of correlation coefficient (r^2=0.900639) and squire of cross validation coefficient
(rCV^2=0.96647).
               
W=0.0981751*Pol+0.0034793*GMTI-0.126441*SPI+0.170896*J+0.139643*DELS-1.14907                 -16
rCV^2=0.900639 r^2=0.96647
 
 
Conclusion: On the basis of present study it has been concluded that the topological descriptors have sufficient reliability to describe the toxicity of any small organic
molecule against Tetrahymena pyriformis. On the basis of known toxicity of library of any series of compounds one can predict the toxicity of several hypothetical
molecules prior than their synthesis, which reduces the coast and time efforts of discovery of molecule of interest.
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