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QSAR study was used to relate the tubulin inhibitory acuvity-of 2-
Aroylindole derivatives with various physicochemical descriptors. Step-
wise multiple regression analysis was performed to find out the correlation
between various physicochemical descriptors and biological activity of the
compounds by using Openstat 2 version 6.5.1 and Valstat statistical soft-
ware.

Out of several equations developed, the best equations having highest
significance were selected for further studies, which are mentioned below:

~log ICsp = 0.0604(£0.222)R¢ — 0.479(20.239)n ~ 0.781(X0.455)Hp

=0.163(0.147H, = 0.018(1£0.304)
n=25 =082 =065, F=9707;s = 02261 ()
~log ICsp = 0.565(+0.240)1R - 0.367(20.217)r — 0.723(X0.493)Hp
~ 03180 472)F = 0.138(£0.297)
n=25r1=0782 =062 F=7900;s =025 (2)

The results obtained from QSAR studies indicate that in both the equa-
tions, the hydrogen donor, fteld effects and hydrophobic descriptors contri-
buted negatively to the biological activity.

In egn. (1), the indicator variable at Rq, position of the parent nucleus
positively contributes to the activity. But in egn. (2). Ry, postively and
ficld effect negatively contributes along with hydrogen donor. Both the
equations have 95% significance and the F value 1s 9.707 and 7.900 re-
spectively suggests that the equations have very good predictive power.

Key Words: 2D QSAR, Anticancer activity, 2-Aroylindole deriva-
tives.

The chemotherapy of neoplastic disease has become of immense importance in
recent years which is already indicated by the introduction of special branch
“oncology™" in medical science. Recent advances in clinical techniques and inter-
disclipinary studies have allowed more rapid and reliable evaluation of new drugs'.

The discovery of various cytotoxic compounds from natural resources acting by
interfering with mitotic spindle apparatus has attracted much attention and micro-
tubules have become attractive pharmacological targets for anticancer drug discov-
ery>~. The mitotic spindle is a bipolar, self-organizing microtubule (MT) based
machine that uses energy liberated from nucleotide to segregate sister chromatids
accurately into daughter cells during cell division.®

The tubulin inhibitory and in virro cytotoxic activity of 2-aroyhindole deriva-
tives has already been reported. Hence. the 2-aroylindole derivatives were taken
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for the QSAR study. The aim of this study was to select the highly significant
physicochemical descriptors, which was correlated with biological activity.

EXPERIMENTAL

The biological activity data of various compounds for QSAR studies was
obtained from Mahboobi er al.” The biological activity was converted into —log
{biological activity) to decrease the variance and to convert the data into free
energy changes related value. The various physicochemical descriptors of the
compounds obtained from ‘“‘substituent constant for correlation analysis in
chemistry and biology developed by Corwin Hansch and Albert Leo™. Indicator
variables of the parent structure, the physicochemical descriptors-and the data
were entered into Excel Worksheet and saved in Comma Delimited file.

The correlation and intercorrelation matrix between biological activities and
various physicochemical descriptors and indicator variables were obtained by
using Openstat 2 version 6.5.1 and Valstat statistical software. Multiple regression
analysis was performed, which correlated biological activity with physicochem-
ical descriptors.

The best equations were selected with the comlderauon of statistical pdrame-
ters® such as correlation coefficient (r), squared correlation coefficient (r* . F
value (F ) and standard deviation.

The minimum intercorrelated descriptors were subjected to stepwise multiple
regression analysis. Among the equations obtained from the stepwise multiple
regression analysis. the significant equations with high correlation are listed
below:

~log ICs = 0.0604(£0.222)R¢ — 0.479(+0.239)m — 0.78 1(+0.445)H,,
—0.163(H0.147)HA—-C.018(x0.304)
n=25r=0812r =0.659; F=9.707;s = 02361 (1)
=log ICsy = 0.565(+0.240)R¢ — 0.367(£0.217)m — 0.723(+0.493)H,
~0.318(x0.472)F - 0.138(+0.297)
n=25r=0782r=0.612;F=7.900:s=0252 (2)
—log ICsp =~ 0.0237(0.149)R; — 0.474(£0.219)R¢ — 0.332(+0.226)n
~0.596(x0.496)H, - 0.285(10.235)
n=25r=0.760; = 0.577; F = 6.845: s = 0.263 (3)

The results obtained from QSAR studies indicate that in all the equations, the
hydrogen donor (Hp) and hydrophobic descriptor (1) contribute negatively to the
biological activity whereas the indicator variable at Ry position of the parent
nucleus positively contributes to the activity.

In eqn. (1), the hydrogen acceptor (H,) negatively contributes to the activity.
But in eqn. (2), Rq positively and field effect (F) negatively contribute along with
hydrogen donor (Hp). All the equations have 95% significance and the F values
9.707, 7.900 and 6.845, respectively suggest that the equations have very good

predictive power. The electronic and hydrophoblc descriptors of the equations are
collinear with each other.
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~TABLE-1 ,
TUBULIN INHIBITORY ACTIVITY OF 2-AROYLINDOLE ANALOGS

R8
RY R7
Soclc
N o Rs
S.No. R, R Re R, Rg Ro ICso ~log 1Cso
(M)

. OCH; H H H H H 053 02757

2. OCH; OCH; H H H H 129  -0.1106

3. OCH; H OCH; H H H 0.53 0.2757

4. OCH; OCH; H OCH; H H 560  -0.7482

5. OCH; H OCH; OCH; H H 0.81 0.0915

6. OCH; H OCH; H OCH; H 0.81 0.0915

7. OCH; H OCH;:H OCH; OCH; H 0.99 0.0044

8. OCH; CH; H H H H 480 -0.6812

9. OCH; H H CH; H H 150 -0.176]

10. OCH; CHy H H CHx H 520 -0.7160
1. OCH; H OH H H H 0.66 0.1805
12. OCH; H O(OC)CH1):CH; H H H 0.85 0.0706
13. OCH; H OCF; H H H 170 —0.2304
14. OCH; H SCF,H H H H 2,10 03222
15. OCH; H CF3 H H H 150 -0.1761
16. OCH; NH, H H H H 670 -0.8207
17. OCH; H NO, H H H 0.85 0.0706
8. OCH; H NH, H H H (.99 0.0044
19. OCH; H H Cl H H 500 ~0.6990
20. OCH; H H Br H H 430 —0.6335
21. OCH; F H H H H 100 0.0000
22. OCH; H F H H H 0.39 0.4089
23. OCH; H Cl Cl H H 250 -0.3979
24. CH, OCH; H H H H 350 -0.5441
25. CH H OCH; OCH; OCH; H 086 00655
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