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ABSTRACT

The study presents rebuilding QSAR investigatiorl®drnticancer Schiff-base ligands that have ainvigtagainst
prostate cancer. The geometries of the studied oangs were optimized first at level (MM+) by molecunechanics
force field theory and then at level (AM1) by seemipirical theory. QSAR model includes some Motealgscriptors,
regression quality indicates that these descriptprevide valuable information and have significaiole in the
assessment of the activity of Schiff-base ligaSds.eral models for the prediction of biologicaligty have been
drawn up by using the multiple regression technidtmur models with Rranges from 0.98-0.99 were predicted. A
model was used to improving a predict the dataaticancer activities, shown it a better predietiequations and the
agreement between the observed and the predictads/evas excellent. Study has shown that the hgabgctivity of
the studied compounds affected by C=N properties.
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INTRODUCTION

The compounds carrying azomethine functional gre@=N- which are known as Schiff bases gain impaaim
medicinal and pharmaceutical field due to the nvessatile organic synthetic intermediates and alsmwing a broad
range of biological activites such as antitubevsid*? anticancd?® analgesic and antiinflamatdiy,
anticonvulsait?, antibacterial and antifung®i*activities.In the recent years macrocyclic pyrigihanes (MCP,
macroheterocycles including pyridine fragment iringy ) are being considered as the compounds Wétpbtentially
high pharmacological and biological activiffés Quantum chemical descriptors have been extensiuséd in
Quantitave Structure-Activity Relationship studiesbiochemistry. Numerous reviews have been pubtishn the
applications of quantum chemical descriptd?s The use of quantum chemical descriptors in theeldement QSAR
has received attention due to reliability and viéiigaof prediction by these descriptors. For tbalculation of the
quantum chemical molecular descriptor used in Q3ARlie§. Quantum chemical molecular descriptors used in
QASR studies semi empirical methods such as AM13PRiid RM1, mainly have been used in prediction of
physiological and biological properties of orgacimmpound<®.

Some previous results on studying multivariate éigbrder relationships to analyze several physatemistry
properties and biological activities has shown ¢bavenience of resorting to higher-order equationsrder to get
suitable fitting equations giving satisfactory potidns In this paper we have chosen the same aulale set
comprising 12 molecules as described in.R&fand identical molecular descriptors to calculatSRind F in order to
be able to perform a comparison analysis betwe@&sept results and those previously published. Tiesept
contribution presents the results on higher oradyrmial calculations which improve previous résw@nd so yields
better predictive equations through the simple diqré of resorting to fitting equations computededers larger than
one. The paper is organized as follows: next seatieals with a brief sketch of the calculation sosbeand some
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previous antecedents. Then we present numericaltseend discuss them, making suitable comparigeétis previous
published data. Finally, we give the conclusiongtwn proposed procedure and the evident advantagesorting to
this rather simple and direct method. In this waekdemonstrate the usefulness and focus of sottie gfarameters in
deriving predictive QSAR models. The relation betwehe anti prostate cancer and quantum chemidellated
parameters, N-Charge for C=N bond, C=N STR and C4lngth investigated theoretically.

Modeling and Geometry Optimization

Theoretical calculations were performed using Opcagram version 24" running on a Pentium V PC-CPU
3400GHz. The full geometry of the compounds wertinuped first at level (MM+) by molecular mechanicsce field
theory and then at level (AM1) by semi- empirichkdry, no imaginary frequencies was found in thieutation

spectra of the studied Schiff bases using AM1.
EXPERIMENTAL SECTION

The anticancer data of 12 schiff-base have beesntédom referenc€®. The structures of Schiff-bases are shown in
Table 1, and identified by the following Figure 1.

Figure 1. Molecular structure of Schiff-base used in the present study

Comounds R R,
| H (CH,),NH (CH 5),
I H 4,4'-CgH 4CgHy4
1l H (CH5),NH (CH ,),NH (CH»,),
v H 1,4-CgH,
v H (CH2)2NH (CH 3)»
Vi H (CH5),NH (CH ,),NH (CH»5),
Vil H 1,4-CgH 4,
vin | H 4,4'-CgH 4CgH 4
IX Me O (CHj),NH (CH 5),
X Me O (CH,)NH (CH,)N H(CH 5),
XI Me O 1,4-CgH4
X1 Me O 4,4-CgH4CgH 4

Table 1: Thelist of chemical structure of the Schiff-base compounds
RESULTSAND DISCUSSION

To establish the relation between structural charestics of molecule and its properties the matral methods can
be used. Multiple linear regression (MLR) is onel# mathematical methods which have an extenicgtign. Four
QSAR models were produced in this study. The motl@ISAR study has been build up with help of thecdiptors N-
Charge, vibration of C=N STR and C=N length wasestigated. The predictive model of QASR study hasnbbuilt
up with the help of the following descriptors inbla 2. These descriptors for the Schiff-bases ustiedy were

calculated.
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Table 2. Calculated physico-chemical descriptors of the compounds

N4-charge| N5-charge| ?C6=N5 | "C6=N5 | C3=N4 | C3=N4| C3*H8 | C6-H9
Mol Length STR STR Length STR STR
| -0.2351 -0.24684 | 1.289 2061 2063 1.289 3088 3098

Il -0.189878| -0.18822 | 1.297 2040 2042 1.295 3085 3071
1 -0.28051 | -0.27629 1.29 2060 2060 1.289 3095 3099
IV | -0.184592| -0.21782 | 1.283 2109 2117 1.281 3103 3120
\Y -0.255019| -0.25334 | 1.285 2075 2069 1.287 3091 3108
\ -0.237339| -0.24145 1.28 2109 2111 1.279 3121 3131
VIl | -0.181709| -0.1817 1.295 2044 2044 1.295 3078 3078
VII | -0.189771| -0.18836 | 1.297 2040 2042 1.29 3085 3072
IX | -0.254769| -0.24952 | 1.287 2075 2069 1.285 3092 3109
X -0.237476| -0.24051 1.28 2110 2111 1.279 3131 3120
Xl -0.180453| -0.18046 | 1.296 2042 2043 1.296 3072 3077
Xl | -0.193162| -0.19403 | 1.296 2037 2036 1.298 3066 3082

Definition of Descriptors Used in This Study.
a = Length of C=N = Length Bond of the Azomethin Gpd C=N) in Angstromb, c= Stretching vibration of the
Azomethin Group ( C=N) in cih and Stretching vibration of the C-H bond intm

Table 3. Statistical parameters of the lineal regressions models obtained for the 8 kinds of descriptors

descriptors
Model type 1 2 3 4 5 6 7 8 R2 S F
IX N5-CHARGE 0533| 20602 11.450
C6=N5 NG-
2% o CHEAGE 0592 | 20295| 6552
C6=N5 N5- C3=N4
3x N ChAGE o 0807 | 14785 11.216
C3=N4 C6=N5 C6=N5 NG-
4X STR STR LENGTH | CHARGE 0929 | 9573 23.087
C3-N4 C6=N5 C6=N5 N5- Na-
5X STR STR LENGTH | CHARGE | CHARGE 0930 | 10.239)  16.168
C3=N4 C6=N5 C6=N5 N5- NA- Ca3=N4
6X STR STR LENGTH | CHARGE | CHARGE | LENGTH 0934 | 10.957| 11.805
C3=N4 C6=N5 C6=N5 N5- N4- C3=N4 | C6-H9
7 STR STR LENGTH | CHARGE | CHARGE | LENGTH | STR 0934 | 12189 8182
C3=N4 C6=N5 C6=N5 N5- N4- C3=N4 | C6-H9 | Ca-Hs8
8X STR STR LENGTH | CHARGE | CHARGE | LENGTH | STR SsTR | 0934 | 12189 8182
9 -
8 .
7 .
6 .
o~ 5 -
x,
3 .
2 .
1_
0 T T T T 1
0 0.2 0.4 0.6 0.8 1
Number of descriptors 1X------ 8X

Fig. 2. Influence of number of descriptorson R2 of MLR model

The prediction set, consisted of 12 molecules, wsexl to evaluate the generated model. It is clegtrhany MLR
models will result using stepwise multiple regressprocedure; among them we have to choose theobestlt is
common to consider four statistical parameterstifis purpose. These parameters are the number sufigers,
correlation coefficient (B for training and prediction sets, standard e(&f) for training and prediction sets, and F
statistic. A reliable MLR model is one that hashig® and F values, low SE and least number of descsipta
addition to these, the model should have a higHigtige ability. The discussion here will focus pmn the influence
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the C=N [ STR, LENGTH] G4 STR and I-Charge on Rvaluedepends on some previous re¥. Consequently,
among different models, the best model was choshose specifications are presented in T:3. It is obvious that as
the number of descriptors increase t¥ will increase. Fig. 2, shows the effect of increasihe number of descriptc
on R value§®. It can be seen from this figure that increasing humber of parameters only up to six a large
influence on improving correlation. Therefore, wavé chosen eight descriptors as optimum numberdinpeters.
four- and fiveparameter models for each of shiff base, which ds hess standard error (SE) high F ve.

The four- and fiveparameter correlations of the shiff base were ginesy. (1) and eq. (2) respectively, while depic
in Figures 3and 4%

The. Eq 1.0f the biological activity oshiff base compounds are best predicated bylépend on only5 parameter
gave good model with correlation coefficieR2 values for this model of 0.929.

Y=(-7.035+/-4.262) C3=MSTR+(10.530+6.649) C6=N5STR+(13840.545+/-13933.63H=GI5LENGHT+
(652.847+/-600.155) NSCHARGE24853.897+4-24074.177) ..o ... Eq(1)

n=12 R=0.929 F=23.087 S=9.573

The excellentelationship between the experimentata and predicted antibactergativities. In this model depends on
values of C3=N4 STR, C6=N5 STRE=N5 Length and N5-Chargsuggest that the activity increases with incre
values of these descriptors.

100
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20

0 10 20 30 40 50 60 70 80 90 100
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Fig. 3. Observed vs. predicted biological activitiesof Schiff base compounds calculated by Eq.1.

The Eq 2.of the biologicalctivity of shiff base compounds are best preditémge the depend on only 6 parame
2
gave good model with correlation coeffici(R values for this model of 0.930.

Y=(-6.642+/-6.421) C3=N4STR%0.105+-8.817) C6=N5 STR +(13566.078+/-16063)

C6=N5LENGTH+(845.676N5+2184.913N5CHARGE-(183.61+/-1977.143)N4 CHARGE4430.669+/-27657.776)

n=12 F\z’: 0.930 F=16.168 S=10.239

EqQ.2, indicate a strong dependency of the activity os garameters in Tabl.2 w R2= 0.930 This value became high
when a double parameter regression equation ingufoth C=N Length and theC=N STR IN AZOMETHEN
GROUP, N4 and N5-CHARGH#vas used as shown in Eq .2 [ .

1705



Kawkab Ali Hussain, et al J. Chem. Pharm. Res., 2012, 4(3):1702-1707

100

80

60

40 F

0 10 20 30 40 50 60 70 80 90
EXP

100

Fig. 4. Observed vs. predicted biological activities of Schiff base compounds calculated by Eq.2.
In the Table 4. The predictduiological activity values obtain from Eq. 2-in this study and comparable with 1
previously study in the Referen¢#6]. It is obvious from Table 3. thahe Relations between descriptors wt
calculations in this study arekperimentabiological activity values are excellent[23].

Table 4. Predicated Experimental data dependson Eq 1. & Eq 2.

No molecule| Calc in this wor | Calc in this work Exp ref(16
Model 5> Model x| Cale 1ef16)| ppo e ((ZANCEI

1 13.97 14.80 17 8

2 91.0¢ 90.39 87 79
3 20.7¢ 19.99 15 26
4 74.2( 76.25 71 75
5 59.4¢ 60.41 63 57
6 63.0¢ 61.51 65 58
7 95.07 95.02 81 94
8 90.91 90.30 96 94
9 89.81 90.59 74 85
10 73.9¢ 72.66 76 83
11 95.8¢ 95.65 92 93
12 82.71 83.38 108 99

CONCLUSION

In the present study we investigated recomputed descriptors for 12 schiff bas#vity against prostate can have
been correlated with their activitfhe good regression coefficients’Rdepends oqg2. And the best of model whi
depends on the parameters in Echdye a significant role in the biological activitf the studied Schiff bas
compoundWe have improving the value of? and compared QASR results the anticancer activity with previous
study, andattempt to build the best successful QSAR modeéte descriptol understudy including [ C=], showed
insignificant role in the anticancer activity schiff base. QSAR analysis produced otte-tow-parameter equations
that could be working properly to predict the pateiof unknown activity Schiff base. C=N STR andNCLength
descriptors constituted the major variables indbeelated model A model was used to improving a predict the ¢
the anticancer activities, shown itbetter predictive equatio, with the values of R=0.¢66, F=11.805, S=10.957,
from Eq.2, comparevith previous study16] with values of B=0.95, F=41.6, S=11the observed and the predic
values was excellent. &hstudy may be helpful for the medicinal chemistsinderstanding antimicrobial activity
Schiff bases ligand as anticancer.
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