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In order to achieve this objective, a large pool of

descriptors has been calculated and the selection of relevant

parameters has been done by stepwise multiple linear

regression method.

The parent structure of Phenylalkylamine used in present

study is shown in Figure 1.

2. MATERIAL AND METHOD

2.1 Experimental dataset: In present study a data set of 49

phenylalkylamines has been taken from the literature for

QSAR study. The psychometric activity of drugs are

generally expressed in mescaline units (MU), defined as the

ratio of the effective dose of mescaline to the effective dose

of the tested compound. The potency is usually expressed as

log MU, where MU is taken as mole of mescaline/mole of the

tested phenylalkylamine. The data set in this work consisted

of the log MU values of 48 phenylalkylamine derivatives,

which were taken from the literature.[6] The structural

features of these compounds and their experimental log MU

values are presented in Table 1.

2.2 Topological Descriptors: It includes Wiener

Index(W)[18], different types of Balaban branching

index(JhetZ, Jhetm, Jhetv, Jhete, Jhetp)[19], Szeged

Index[20], Molecular topological index[21] and

Electrotopological index[22] and zero to 5th order

connectivity index[23].

2.3 Physicochemical Descriptor: Physicochemical properties

tested in present study are, Molar refractivity (MR), Molar

volume (MV), Parachor (Pc), Index of refraction (IR), Surface

tension (ST), Density (D), Polarizability (Pol) and Octanol

water partition coefficient (logP).

2.4 Volumetric Parameter: Parameters such as Approximate
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large set of descriptors obtained from mentioned software,

the descriptors showing relevant or significant correlation

with logMU were selected by Multiple linear regression

analysis and QSAR models has been developed. The

selected descriptors for 49 phenylalkylamines are presented

in Table 2.

In stepwise multiple linear regression analysis the model

obtained ranges from univariate to multivariate model. From

the assessment of possible univariate model, it has been

observed that none of the topological, physicochemical or

volumetric descriptors are having the statistically significant

results.

3.1 Model construction: The stepwise regression analysis

leads to several model, however the best out of all

univariate models is obtained with indicator parameter I2,5

The models obtained from I2,5 parameters is as below :

logMU = 0.9643(±0.1523) I2,5 +0.5843 Eq.(1)

n = 49; Se = 0.5276; r = 0.6785; F = 40.091; Q = 1.286

In order to obtain more efficient model bi, tri tetra and

penta variate models has been developed. Only the best

model obtained in each step is present below. The statistical

parameter on the basis of which these models are selected

for QSAR study is also mentioned with each model.

The model obtained from bivariate combination is as below

logMU = 0.9472(±0.1323) I2,5 + 0.3149(±0.0778) logP -

0.0178 Eq.(2)

n = 49; Se = 0.4580; r = 0.7759; F = 34.783; Q = 1.694

For the detailed structural analysis the tri and tetra-variate

combinations are tested and the models obtained from the

calculations are as below:

logMU = 0.8293(±0.1219) I2,5 + 0.4645(±0.0804) logP

– 0.0055(±0.0015) SAG + 2.1827  Eq.(3)

n = 49; Se = 0.4069; r = 0.8322; F = 33.792; Q = 2.045

logMU = 0.8597(±0.1144) I2,5 + 0.4287(±0.0762) logP

– 0.0065(±0.0015) SAG + 0.4289(±0.1553) JhetM +

1.2670 Eq.(4)

n = 49; Se = 0.3799; r = 0.8591; F = 30.981; Q = 2.261

For the further improvement of the predictive potential of the

model penta-variate combinations are tested and the models

obtained is presented as below

logMU = 0.8233(±0.1097) I2,5 + 0.4040(±0.0731) logP –

0.0062(±0.0014) SAG + 0.4109(±0.1478) JhetM

+ 1.29175 x 10-4(5.39061 x10-5) MR + 1.2076

Eq. (5)

n = 49; Se = 0.3610; r = 0.8768; F = 28.604; Q = 2.430

As we pass from the Eq. 1 to 5 there is continues increase in

the value of r from 0.67 to 0.8768 along with the decrease

in the value of Se., increase in the value of r is obvious with

the addition of parameter but simultaneous decrease in the

value of Se justify the addition of parameters in the models.

Continues increase from eq. 1 to 5, in the statistically

generated parameter (quality factor) Q also justify the

equations and their predictive potential.

3.2 Interpretation of QSAR Model: The best QSAR model

obtained in present study presented above as Eq (5). The

presence of indicator parameter I2,5 with positive correlation

coefficient of 0.8233 suggests that ; 2,5 substitution on the

molecule influencing the psychotomimetic activity or the

substitution on position 2 and 5 favor the psychotomimetic

activity logMU.

The presence of hydrophobic parameter logP with positive

correlation coefficient of 0.404 suggestive of positive impact

of hydrophobicity on logMU. Therefore, any substitutent

which increases hydrophobicity will be favorable for the

biological activity of the compounds.

The Eq (5) shows negative correlation coefficient of SAG,

which shows lower surface area grid is favorable for the

psychotomimetic activity.

On the other hand positive coefficient of JhetM and MR

supports higher values of both the descriptor to enhance

biological impact of the compounds. These parameters revels

branching and refractivity in the compounds.

As the model obtained from pentavariate combinations the

Eq.5 having the 2 outlier, compound no 2 and 48. After the

deletion of both compounds from calculation, model obtained

is as below:
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Table 1: Data set and corresponding observed and calculated values of log MU using Eq 7 (MU is taken as the moles of
mescaline/moles of the tested phenylalkylamine)
Comp.No X R Obs logMU Calc logMU Residue

1. 2,5-OMe,4-I Me 2.78 1.83 0.94

2. 2,5-OMe,4-Br Me 2.72a 1.78 0.94

3. 2,5-OMe,4-SEt Me 1.96 1.59 0.37

4. 2,5-OMe,4-Et Me 2.02 1.63 0.39

5. 2,5-OMe,4-Pr Me 1.95 1.66 0.29

6. 3,5-OMe,4-Br Me 1.91 1.51 0.40

7. 2,5-OMe,4-Me Me 1.90 1.60 0.30

8. 2,5-OMe,4-S-iPr Me 1.71 1.79 -0.08

9. 2,5-OMe,4-Br H 1.69 1.81 -0.12

10. 2,5-OMe,4-Bu Me 1.68 1.63 0.05

11. 2,5-OMe,4-SMe Me 1.66 1.61 0.05

12. 3,5-OMe,4-SEt H 1.36 0.87 0.48

13. 2,4,5-OMe Me 1.33 1.46 -0.13

14. 2,5-OMe,4-Et H 1.25 1.63 -0.38

15. 3,5-OMe,4-SPr H 1.29 0.87 0.42

16. 2,5-OMe,4-Me H 1.27 1.61 -0.34

17. 2,5-OMe,3-OCH2O-4 Me 1.14 0.73 0.41

18. 2,5-OMe,4-OEt Me 1.36 1.41 -0.05

19. 3,5-OMe,4-SMe H 1.11 0.84 0.27

20. 2-OMe,3-OCH2O-4 Me 1.00 1.02 -0.02

21. 2,5-OMe,4-n-Pentyl Me 1.10 1.57 -0.47

22. 3,5-OMe,4-OEt Me 1.05 0.55 0.50

23. 2-OMe,4-OCH2O-5 Me 1.00 1.27 -0.27

24. 2,5-OMe,4-OPr Me 1.38 1.45 -0.07

25. 3,5-OMe,4-OEt H 0.87 0.50 0.37

26. 2,3,4,5-OMe Me 0.86 1.11 -0.25

27. 3,5-OMe,4-OPr H 0.83 0.50 0.33

28. 3,4-OMe,5-SEt H 0.84 0.88 -0.04

29. 3-OMe,4-OEt,5-SMe H 0.84 0.85 -0.01

30. 3,4-OMe,5-SMe H 0.81 0.66 0.15

31. 2,3-OMe,4-OCH2O-5 Me 0.76 0.70 0.06

32. 3-OEt,4-SMe,5-OMe H 0.66 0.86 -0.20

33. 3-OEt,4-SEt,5-OMe H 0.68 0.83 -0.15

34. 2,4-OMe Me 0.67 0.78 -0.11

35. 4-Me Me 0.59 0.85 -0.26

36. 3,5-OMe,4-SBu H 0.58 0.84 -0.26

37. 3,5-OMe,4-OCH2C6H5 Me 0.46 0.33 0.13

38. 3-OMe,4-OCH2O-5 Me 0.43 0.21 0.22

39. 3- OCH2O-4 Me 0.41 0.65 -0.24

40. 3,5-OMe,4-OBu H 0.38 0.46 -0.08

41. 3-SEt,4-OEt,5-OMe H 0.38 0.86 -0.48

42. 3,4-OEt,5-SMe H 0.38 0.81 -0.43

43. 3,4,5-OMe Me 0.33 0.58 -0.25

44. 3,4-OEt,5-OMe H 0.23 0.47 -0.2

45. 3-OEt,4,5-OMe H 0.03 0.45 -0.42

46. 3,4,5-OMe H 0.00 0.50 -0.50

47. 2,3,4-OMe H -0.03a 0.67 -0.70

48. 3,4-OMe Me -0.06a 0.76 -0.82

49. 3,4-OMe H -0.67 -0.64 -0.03

*a = Data point not incorporated in calculation from Eq. 7
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Table 2 : Descriptors Selected by multiple linear regression analysis for the QSAR study of Phenylalkylamines.
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Table 3 : Modeling parameters calculated for selected compounds with minimum residue.

Comp. No TE DpM RMSg

09 8.895122 2.4630 0.09995

11 10.16977 1.8890 0.19300

18 11.71051 1.9590 0.09943

19 10.31566 0.0000 0.09092

21 10.99653 0.9497 0.09986

25 12.80846 1.2020 0.23080

29 8.869143 1.1630 0.14440

30 8.897106 1.1700 0.18790

32 15.92621 1.7730 0.09788

42 12.15490 0.0000 0.08572

TE = Total Energy
DpM = Dipole Moment
RMSg = Root Mean Square gradient
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logMU = 0.7426(±0.1097) I2,5 + 0.3924(±0.0651) logP –
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