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Abstract: 

A data set of five was subjected to a quantitative structure–activity relationship (QSAR) analysis.The antitumor 

properties of N-substituted-2-(substituted Benzenesulphonyl)-glutamamine derivatives activity. Several kinds of 

descriptors, such as WHIM, 3DMorse, and 2D autocorrelationDescriptors were employed to establish a 

numerical correlation between antitumor activity andstructural characteristics. Six parametric models were 

discovered, according to a multiple linear regression analysisto be optimal for simulating the current set of 

compounds' log (TWI) activity. For optimal QSARThe model's R2 statisticsFor the current set of compounds, 
=0.9103; Q=30.385; N=32. ThisRidge and the leave-one-out (LOO) cross-validation method were used to 

further validate the model regression. 
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INTRODUCTION: 

Studies reveal that tumor is a “nitrogen trap” as 

well as “glutamine trap”. It is also evident that 

tumor cells are avid GLN consumer. After glucose, 

GLN is assumed to be the main energy source in 
tumor cells. In fact GLN plays a key role in tumor 

cell growth by supplying its amide nitrogen in the 

biosynthesis of other amino acids. A glutamine 

derivative was approved as a sedative-hypnotic by 

the U.S. FDA and is found to be very effective. 

Some reported iso glutamine derivatives are also 

found to be potent anticancer agents.Glutamine and 

iso glutamine derivatives have been act as 

anticancer agents. In this study we have tried to 

present QSAR on some Glutamines in which log of 

percentage tumour weight inhibition has been taken 

as dependent parameter and 2D-autocorelation, 
3DMorse, and WHIM descriptors have been using 

as independent parameters. A six-parametric model 

has been obtained to model the antitumor activity 

of present set of compounds. 

 

MATERIALS AND METHODS: 

The methodology used in modeling the anti-tumor 

activities of 5- N, –substituted-2-(substituted 

Benzene sulphonyl) glutamines is based on QSAR, 

using 2D-autocorelation, 3DMorse, and WHIM 

descriptors. In the present study we took 32 
glutamine derivatives with Log (TWI) activities as 

reported in the literature. The structural details of 5- 

N, –substituted-2-(substituted Benzene sulphonyl) 

a glutamine derivative which shows antitumoral 

activities are given in Table 1. Structures of all the 

compounds were sketched using ACD-lab software 

Chem Sketch. This Table also records the 

antitumor activity of these compounds in the form 

of log (TWI). We have used E-DRAGON software 

to calculate the topological descriptors. 

 

These descriptors are reported in Table 2. From the 
descriptors calculated useful descriptors were 

generated by variable selection of descriptors in 

multiple regression analysis using NCSS software. 

These descriptors are reported in Table 2. They 

include: GATS2i, GATS4i, G3e, Gm, Mor21i, and 

Mor29p. Finallythe proposed models obtained were 

subjected to cross validation by leave-one-out 

procedure. 

 

RESULTS AND DISCUSSION: 

A close look at Table 3 gave following 
information:  

a) Number of mono-parametric model is possible to 

model the antitumor activity of resent set of 

compounds.  

b) GATS2i is the most suitable parameter in multi 

parametric model.  

c) None of the parameters show auto correlation 

hence possibility of chance is not there.  

The data discussed above were subjected to 

regression analysis using NCSS Software14 The 

data gave a correlation matrix which is reported in 

Table 3. The regression analysis gave many 

statistically significant regression models but only 
those which have more than 0.52 values in terms of 

R2 have been presented in Table 4. A close look at 

this table clearly indicates that for modeling Log 

(TWI), GATS2i play a dominant role. On the basis 

of R2 following models have been found useful in 

modeling the antitumor activity of these 

compounds: 

3.1 One- Variable Model 

Log (TWI) = 1.1557(±0.2013) GATS2i+ 0.2305 

N=32, R2=0.5236, R2A=0.5077, Se=0.0661, 

F=32.971,Q=10.947 

Here, and here after N is the number of compound, 
Se is the standard error of estimation, R 2 is the 

square of correlation coefficient, R2
Adj is the 

adjusted R2, F is the Fisher’s ratio, and Q is the 

Pogliani’s quality factor which is the ratio of R/Se. 

3.2 Two -variable model  

When GATS4i is added to the above model a two- 

variable model with R2 = 0.6697is obtained. The 

model is as under: Log (TWI) = 1.1601(±0.1705) 

GATS2i -0.6532(±0.01824) GATS4i+0.9066 

N=32, R2=0.6697, R2
A=0.6469, Se=0.0559, 

F=29.394, Q=14.640 
The R2

A value shows improvement. This clearly 

indicates that the added parameter has a fair share. 

3.3 Three-variable model  

Further improvement in statistical parameters has 

been observed when a third parameter G3e is added 

to bi-parametric model. The R2 value changes from 

0.6697 to 0.7571. The model is as under: 

Log(TWI) = 2.4891(±0.7843)G3e 

+1.1073(±0.1497)GATS2i-

0.7295(±0.1610)GATS4i + 0.5886 N=32, 

R2=0.7571, R2A=0.7310, Se=0.0488, F=29.084, 

Q=17.830 

3.4 Four -Variable Model  

Addition of Mor29p gave even better model than 

the three –parametric model. Log(TWI) = 

2.0467(±0.7621)G3e+1.2660(±0.1577)GATS2i-

0.7076(±0.1513)GATS4i+0.3200(±0.1452)Mor29p

+ 0.4926 N=32, R2=0.7941, R2
A=0.7636, 

Se=0.0458, F=26.035, Q=19.457  

This model has R2 value equals 0’7941. Also Adj. 

R2 value shows a significant change. 

3.5 Five -Variable model  

When Mor21i is added to four-parametric model a 
five-parametric with R2= 0.8451 is obtained. The 

R2
A value also changes from 0.7636 to 0.8153. The 

model is given below: 

Log(TWI)=1.6223(±0.6892)G3e+1.3860(±0.1453)

GATS2i-

0.7124(±0.1337)GATS4i0.0637(±0.0218)Mor21i+

0.4923(±0.1412) Mor29p+ 0.3297 N=32, 

R2=0.8451, R2
A=0.8153, Se=0.0405, F=28.363, 

Q=22.699 
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3.6 Six-Variable Model 

 To obtained still better model Gm is added to the 

above model, which yielded a six-parametric 

model. The R2 value change from 0.8451 to 0.9103. 

The R2
A value also showed a drastic change 

(0.8153 to 

0.8887).Log(TWI)=1.7462(±0.5357)G3e+1.5997(±

0.1235)GATS2i-0.7733(±0.1048)GATS4i 

5.5553(±1.3036)Gm-

0.1145(±0.0207)Mor21i+0.5968(±0.1123) Mor29p-

0.9067 N=32, R2=0.9103, R2A=0.8887, 

Se=0.0314, F=42.263, Q=30.385 

On the basis of Pogliani’s quality factor we infer 

that the six- parametric model is the best for 

modeling Log (TWI) activity of present set of 

compounds. Further confirmation is obtainedby 

estimating the activity using model 21 which is 
reported in Table 5. The estimated values 

areingood agreement with observed values. A 

comparison of observed activity verses 

estimatedvalues is shown in Fig. 2. The predictive 

power of the model comes out to be 0.905. Further 

confirmation is obtained by calculating cross-
validated parameters. Such values are given in 

Table 6. The PSE value close to0.4 for model 

suggests that this model is the best. Also cross 

validation R2 value for model 21 comes out to be 

0.9103 which is the highest among all the discussed 

models. For any kind of possible defect we have 

calculated variance inflation factor, tolerance and 

condition number for various parameters using VIF 

plot which is given in Table 7. All the parameters 

show the value within the permissible limit. 

Therefore the model is free from any kind of 

defect. Ridge trace suggests that there is no co- 
linearity in the model. 
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Comp. no. R1 R2 R3 R4 R5 Log (TWI) 

1 H Br H i-C3H7 H 1.668 

2 H Br H c-C6H11 H 1.801 

3 H Br H C6H5CH2 H 1.536 

4 H Br Cl CH3 CH3 1.424 

5 Cl H Cl CH3 H 1.605 

 

6 Cl H Cl n-C3H7 H 1.602 

7 Cl H Cl i-C3H7 H 1.717 

8 Cl H Cl n-C4H9 H 1.678 

9 Cl H Cl i-C4H9 H 1.683 

10 Cl H Cl n-C6H13 H 1.751 

11 Cl H Cl C6H5 H 1.683 

12 Cl H Cl C6H5CH2 H 1.631 

13 Cl H Cl CH3 CH3 1.348 

14 Cl H H i-C3H7 i-C3H7 1.646 

15 CH3 CH3 H H H 1.366 

16 CH3 CH3 H n-C4H9 H 1.551 

17 CH3 CH3 H C2H5 C2H5 1.340 

18 H t-C4H9 H H H 1.300 

19 H t-C4H9 H CH3 H 1.602 

20 H t-C4H9 H C2H5 H 1.510 

21 H t-C4H9 H n-C3H7 H 1.516 

22 H t-C4H9 H i-C3H7 H 1.660 

23 H t-C4H9 H n-C4H9 H 1.655 

24 H t-C4H9 H i-C4H9 H 1.586 

25 H t-C4H9 H n-C6H13 H 1.706 

26 H t-C4H9 H c-C6H11 H 1.788 

27 H t-C4H9 H C6H5 H 1.832 

28 H t-C4H9 H C6H5CH2 H 1.531 

29 H t-C4H9 H CH3 CH3 1.372 

30 H t-C4H9 H C2H5 C2H5 1.358 

31 H t-C4H9 H i-C3H7 i-C3H7 1.458 
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CONCLUSION: 

 2D-autocorelation, 3D MORSE, and WHIM are 
the best parameters for modeling the activity of 

present set of compound. The positive coefficients 

are increasing the activity and negative coefficients 

have retarding effect towards the activity. 
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