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ABSTRACT

The biological evaluation, QSAR and docking studi&&phthyridine derivatives are carried out to iopkze their
inhibitory activity against DNA topoisomerase. Thielogical activities of these derivatives are adated to
different molecular properties. The AMland PM3 sempirical methods are used to estimate verticalzation
potentials (IPv’s), electron affinity (EA) , eleatnegativity x), hardnessy), softness (S), electrophilic index)(
partition coefficient (LogP),hydration energy(HEQnization potential(IP) and charges. The differenbdeled
equations are proposed by regression analysis. [@aee-one-out cross-validation method is used tonase the
predictive power of final QSAR equations. The hassng), was found to be indicative molecular property by
regression analysis. Docking studies of naphthpadiwith DNA topoisomerase were made to suppofiridiag of
QSAR studies. Analysis of results of both QSARDa#ting studies suggested that remarkable inhikittivity is
exhibited by moleculé, 7, and8.The hydrogen bond interactions along with hydrdpboand electrostatic
interactions are mapped to confirm their potencies.

Keywords: semi empirical Methods, Naphthyridine derivativ@SAR, Regression analysis, Docking.

INTRODUCTION

Amino-substituted 2-pyridines have attracted aitentiue to their promising features as an importané structure
for the development of biologically active moleaulgl]. Pharmaceuticals with the 2- pyridone skeletmve
emerged as antitumor [2], antifungal [3], antibaedd4], antiviral, antithrombotic [5] agents. Meahile it is well

known that the 2-pyridone-ring system is a valudhliding block in natural product synthesis.

It is well known that the introduction of fluorirtoms or a fluoroalkyl group can greatly modify thieysico-
chemical features and thus the biological propedfea molecule [6, 7]. Moreover the presence ofdyy ring into
a parent compound may improve its properties aotbtiical activities in the pharmaceutical and abeical
compounds. And many pyridyl containing compounds @so known to possess a wide range of biologiodl
pharmaceutical activities [8, 9].

Naphthyridines, as antibacterial agents are foonidhibit topoisomerase (Top) [10] .Human topoisoase type |
(Topl) is a member of the topoisomerase familyrafyenes that resolve the topological problems aasediwith
DNA super coiling during various essential cellyaocesses [11]. It forms a covalent link with 8%&nd of the cut
DNA strand in the Topl-DNA cleavage complex atctgalytic tyrosine 723 residue, relieving torsioshin in
DNA via reversible single-strand nicks [12]. Topl important for the successful replication, traipgmm and
recombination of DNA, as well as chromatin remadiglimaking it an attractive drug target for antmamtherapy.
The goal of our research was (i) to gain furtheight into the structural features related to thigbacterial activity
of the compounds from the quinolone series andtdiilsuggest new substituents or structures witkergilly
enhanced antibacterial activity.
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EXPERIMENTAL SECTION

BIOASSAY

Bioassay or biological evaluation is done by Maareth dilution test and expressed as MIC valuerigbdilutions

of antibacterial agents (Naphthyridine derivativas) dispensed into appropriately labeled tubeschEube is then
inoculated with a standardized nutrient broth sosjmn of the bacteria being tested. The primamaathge of the
broth dilution test is that it permits a quantiatiestimate of both the inhibitory and bactericidefivities of the
antimicrobial agent.

The methods described here are those currentlgheied in multicenter collaborative studies by$lwcommittee
on Antibacterial Susceptibility Testing of the NCEJIL3].

Procedure

Preparation of antibacterial drugs and dilutionesnes: Because antibacterial drug preparatioritisatrstep in the
performance of reproducible assays, commerciallgpared macro broth dilution tubes are unavailahle]
techniques for preparation of the tubes vary froasé generally employed with antibacterial - antioibial agents.

(a) Formulation

10mg of unknown Naphthyridine

1 ml dimethylsulfoxide (DMSO)

Cl X V]_ = C;z X V2

10,000 pg/ml x 1 ml = 2.5 pg/ml x,vV
V = (10,000 pg/ml x 1 ml)/2.5ug/ml

(b) Preparation

Weighed out 10mg of given sample powder in a se@ilendoff. Dissolved the powder with 1 ml of DMS@uizd

1 ml (10,000 pg/ml) sample in 14.63 ml of Sabaulmbdoth (SAB) to make an initial concentration2b pg/ml.
Prepared 11 racks of test tubes labeled 25-0.0@81l\(i.e., 2.2, 1.25, 0.625, 0.312, 0.156,and 81)7Labeled 10-
50 ml centrifuge tubes starting with tube 1 labedsd2.5 pg/ml. Placed 2 ml of SAB in tube 2 throtmge 10.
Placed 4 ml of 2.5ug/ml drug concentration in tdbePerformed a serial dilution of 2 ml from tubltube 2,
continued the serial dilution to tube 10(pour afilZrom the last tube).

Starting with the test tube containing the 0.078migoncentration of sample, taken 0.5ml of theit@dl sample
into a properly labeled culture tube. Repeatedphisedure with all the dilutions. Arranged drugncentration tube
for each antibacterial agent in ascending ordet thie highest concentration on the left. Added mlf diluted
fungal culture to each tube containing 0.5 ml déited drug sample tubes (Naphthyridine derivativé€ulture
concentration: 1x T@fu/ml. QC strain Bacillus Subtilisf]MTCC $6this dilutes the drug concentration to 1:10 to
obtain the concentration indicated on the tubeeAfietting up the each set of sample tubes, vahnxnoculum
suspension to resuspend the bacteria. For pogtiweth control, 4.5ml of final inoculum to 0.5ml bfoth. For
negative growth control, add 5ml of broth to tulmeubate MIC tubes at 30°C for 24-48hrs.

ReadingMIC

Starting with lowest concentration and working tosgathe highest concentration for each drug gasipe drug-
free control plus one or two drug-inoculum tubeshy caps, and held them up to view by transmittgd. Gently
shaken the tubes and noted down the tubes shoWwedutbidity as positive. One tube before the tabewing
turbidity is taken as the MIC value.

Results are recorded and tabulated.

Computational Calculations

Molecular Structure Building

A series of compounds whose inhibitory activity wéetermined were selected for the present studythed
program of window Hyperchem software Inc [14] wasdiin modeling studies. The molecules were geseiatd
the energy was minimized using molecular modeling fhe window version software SPSS10] [44] wasdus

the regression analysis.
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Table 1. Structural skeleton and inhibition effect of Naphthyridine derivatives (Fig-1)

F
F F NH,
\ \
N
Ph N N

Fig-1. Structural skeleton Naphthyridine

o R L
Comp derivatives Structure MIC(ug/ml) | Activity= Log1l/MIC
1 Naphthyridine @ 0.25 0.6020
2 Naphthyridine @m 12 -1.0791
3 Naphthyridine @om 0.20 0.6989

2

4 Naphthyridine 3.8 -0.5797

2

o

5 Naphthyridine 0.5 0.3010

Q?O%l

6 Naphthyridine -0.6020
7 Naphthyridine 0.45 0.3467
CHj,
CH,
8 Naphthyridine C( 0.18 0.7447
9 Naphthyridine i@ 14 -1.1461
10 | Naphthyridine % 0.5 0.3010
11 | Naphthyridine (E:' 0.48 0.3187

Data Set and validation
The physicochemical parameters, such as verticalzation potentials (IPv's) electron affinity (EA)
electronegativity ), hardnessr), softness ( S), electrophilic indew)( partition coefficient (LogP), charges,
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hydration energy(HE) and polarisability (Pol) wesbtained for Naphthyridine derivativesompounds. QSAR
technique was applied to those Naphthyridine déviga that were varied at the (R) position. The rappate
descriptors were used as independent variablegefiding in DNA Topoisomerase inhibitory activity.

CHEMICAL DESCRIPTORS

Calculated Properties — Semi empirical methods

Quantum chemical calculations AM1 [15] and PM3 [X&mi empirical theory levels are employed for full
optimization of the selected neutral compounds. @&emetrical structures of the radicals studied cgorémized
independently from the neutral molecules priorhte talculation of energies, treated as open spsiéms. Using
the program of window Hyperchem software Inc perferall calculations. The AM1 and PM3-based reastivi
descriptors for title compounds were computed [17].

Correlation Analysis

We obtained the correlation matrix between inhilyitcactivity and respective calculated properties fo
Naphthyridine derivatives. The more relevant regression models were seldotkaving criteria: The correlation
coefficient (R), the Fisher ratio values (F) and ftandard deviations(s), standard error estingf&), percentage
of effective variable(%EV) and’Rdjusted (R ).

Docking Studies and Validation

GOLDJ[18] and Argus lab 4.0.1[19] are Molecular miwig and Drug docking softwares which helps in
computational virtual screening to find the leadnpounds. Argus lab, which provides a user-frierghgphical
interface and uses Shape Dock algorithm, was wsedrty out docking studies of the DNATopoisomerase

The 3D structure of Topoisomerase was retrievesh fRwotein Data Bank (PDB ID 1SC7) with an X-rayaletion

of 2A°[20]. Docking poses were obtained by applying Cteemre and Gold score, fitness functions availabte f
scoring. As easily interpretable results were olgdibased on a recently published work [21] allréseilts reported

in the present paper are referred to the Chem ditoess functions. These complexes were prepaveddcking
studies by adding hydrogen atoms, removing watdecndes and co-crystallized inhibitors and refitgousing the
Deep View/SwissPdbViewer3.7 (SP2]. Enzyme-inhibitor interactions within a radiagual to 15 A centered on
reported bound inhibitors were taken into accodst.a conclusive part of docking we expect, gendragsults
should yield RMSD values below 1.5 A. Successfutkittg has been performed for the selected set of
Naphthyridine derivatives and their corresponding Chem score with theireegpe RMSD have been produced in
theTable5.

RESULTSAND DISCUSSION

Simple linear regression model

The biological activity data and the physicochempraperties IPv, IP, EA, El, EN, Hard, Soft, LogPE and Pol
of Naphthyridine derivatives are given irables 1-3. The data from these tables were subjected to ssigie
analysis. The Correlation matrices were generatigd 14 analogs. The term close to 1 indicates high cealiity,
while the value below 0.5 indicates that no coduity exist between more than the two parameters.

The perusal of correlation matrix indicates thatrdjas the predicted parameters from AM1 methoconir
regression methods (backward, forward, removed si@pdwise) Hard was found to be explainable variable

regression technique was applied through the otiging these explainable parameters.

Activity = 0.526 x Hard (0.055) ------ 1)

N = 11; R = 0.950; R= 0.902; Radj=0.892; %EV = 90.20; SEE = 0.6895; F=92.236;1(87781;

In addition, the plot of observed activity versugdicted activity was not found to be satisfactdfgnce, the
predictive ability of the model is not goodeq.1 shows that the values of %EV are less and to ingitsvvalue,

outliers were sought and eliminated.

After the elimination of the outlier (1, 2, 3 anyl & second model was developed. Overall, theam icrease in R
and %EV (90.20 —95.50) values, and a decreasein(86895 -0.49).

Activity = 0.558 x Hard (0.049) ----- (2)
N =7; R= 0.977; B= 0.955; Radj =0.948; %EV = 95.50; SEE = 0.49; F =127.353:19388:
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Eq.2 is an improved model since it explains thedgical activity to the extent of (95.50%). In thigay, the
predictive molecular descriptor Hard was conside®gdariables.

From the correlation matrix table, it reveals Haras found to be explainable variables. A uni patam&@SAR
equation with Hard was generated in PM3 method also

Activity = 0.511 x Hard (0.054) ----- 3)
N = 11; R = 0.949; & 0.900; Radj =0.890; %EV = 90.00; SEE = 0.6959; F = 90.35% 1.3637;

Eq.3 shows that the values of %EV is less and firone its value, outliers were sought and elimidate addition,
the plot of observed activity versus predictedwatgtivas not found to be satisfactory. Hence, thedjtive ability
of the model is not good. After the eliminationtlé outlier {, 2, 3 and 9), a second model was developed.

Activity = 0.563 x Hard (0.041) ----- (4)
N =11; R = 0.982; R= 0.964; Radj=0.959; %EV = 96.40; SEE = 0.4502; F =189.058;218125;

In an attempt to investigate the predictive pommi proposed models, the cross-validation pararagid., and
PRESS) were calculated and used. The predictiveepoivthe equations was confirmed by leave-onetb®O)
cross-validation method. The cross-validation exts the validity of a model by how well it predidhe data
rather than how well it fits the data. The croskeaion parameterg’,, is mentioned in the respective equations
(Table 4).

Eq.2 and 4 of AM1 and PM3 methods respectively gijged g2cv values, which should be always smaliant
%EV. A model is considered to be significant whégp>d.3.

Another cross-validation parameter, PRESS whidhassum of the squared differences between thalaata that
predicted when the compound is omitted from thtenfitprocess, also supports the predictive ahilftifgs.2 and 4.
Its value decreases froy.1 to Eq.3.

The quality factor Q = R/SEE that indicates thehbigthe value of R, and the lower the value of SIBE higher is
the magnitude of Q and the better will be the dati@n. In present case, Q increases from 1.37781..99388 and
1.3637 to 2.1812FEq. 1 to 4).

Table 2. Values obtained for the AM 1 computational method

Compound| IR(AM1) P EA EN n S ® LogP HE Pol
1 -9.0094 -1.4712  -8.994y  -5.2329 3.76[L7 0.1329 39BG 2.04 | -7.42| 37.43
2 -8.9262 -1.4448 -9.0032  -5.224 3.77p2 0.1323 (%61 2.04 | -7.19] 37.43
3 -9.0067 -1.3609  -9.089 -5.225  3.8641 0.1294 $H5B821.81 | -6.84| 39.36
4 -8.767 -1.2511 -8.9355 -5.0933 3.84P2 0.1301 5937 1.04| -8.86 39.9
5 -9.0031 -1.668| -9.2459 -5457Y  3.789 0.182 3.9p97.24 | -3.86| 35.11
6 -8.8116 -1.5315 -8.9498 -5.2404 3.70B9 0.1348 0227 3.23| -4.06] 34.34
7 -8.9211 -1.4347 -9.1574 -5.296 3.86[14 0.1295 1063 1.62 | -3.78 34.34
8 -8.8928 -1.4254 -9.1198 -5.2724  3.847 0.13 3.612.02 | -3.54| 36.17
9 -8.798 -1.521| -8.9303 -5.2256 3.7047 0.135 3.6B58.02 | -3.57| 36.17
10 -8.9339 -1.3183  -8.9928 -5.1556 3.8372 0.1803463t| 1.57| -6.04 38.49
11 -8.8387 -1.352] -8.828P -5.0905 3.7384 0.1837465B| 1.96| -5.61] 40.3

Table 3. Values obtained for the PM 3 computational method

Compound| IR(PM3) P EA EN n S ® LogP HE Pol
1 -8.9811 | -1.3095 -8.837p -5.0737 3.7642 0.1328 1B4 2.04 | -7.42| 37.43
2 -9.0544 -1.212| -8.9754 -5.0937 3.881l7 0.1288 234 2.04 | -7.12| 37.43
3 -9.0722 | -1.1209 -8.9069p -5.0139 3.893 0.1284 &¥22 1.81 | -6.78] 39.36
4 -8.8759 | -1.17784 -8.797 -4.9874 3.80p6 0.1312 4%26 1.04 | -8.74] 39.9
5 -8.9737 | -1.4616 -8.947fy -5.2047 3.7431 0.1336 18§ 2.24| -3.85 35.1]
6 -8.8524 | -1.4182 -8.8738 -5.145 3.72¢8 0.1341 1B55 3.23 | -4.27| 34.34
7 -8.8771 | -1.4097 -8.8881L -5.1489 3.7392 0.1337 450§ 1.62| -3.79] 34.34
8 -8.8576 | -1.4129 -8.879 -5.146 3.733  0.1339 3.5468.02 | -3.49| 36.17
9 -8.8597 | -1.3892 -8.865p -5.1294 3.7382 0.1338 1§ 2.02 | -3.76| 36.1]
10 -8.9798 | -1.2049 -8.904p -5.0547 3.8498 0.1299318R| 1.57| -6.01 38.49
11 -8.8811 | -1.3076 -8.790R -5.0489 3.7413 0.1836406B| 1.96| -5.84 40.33
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Table 4. Observed activity and predicted activity values of Naphthyridine derivatives by usingAM land PM 3Eqs

Compound EQ.(2)Am1 EQ(4)PM3
Observed| Predicted Residual Predicied Resigual

1 2.602 - - - -
2 0.9209 - - - -
3 2.6989 - - - -
4 1.4203 2.2983 -0.878( 1.9454 -.525p
5 2.301 1.9640 0.3370 2.0281 2729
6 1.398 1.4526 -0.0546 1.9060 -.508p
7 2.3467 2.4177 -0.071( 1.971( 375y
8 2.7447 2.3280 0.4167| 2.1664 .5788
9 0.8539 - - - -
10 2.301 2.2673 0.0337 1.9652 .3358
11 2.3187 1.6422 0.6765 1.9092 4095

Docking Analysis

The compounds were then docked using each of thedbeking software’s. The Chemscore data and Guldss
and the energy values are given in Table 8. Thdihgnenergies obtained in Argus lab ranged fro2427 to -
5.4545 kJ/mol. The results of Gold are analyzeteims of Chem score (ranging from 21.09 to 21.9i) @old
score (77.82 to -382.08).

Docking results revealed that cyclo hexyl and mieiupstituent group (R) on the compounds play a redg in
ligand binding interactions with protein. The pmiig scoring functions of these compounds havevshgood
correlation with Argus binding energy values.

Molecules5 and 7 have best Chem score and Gold fitness with mininbimding energy values compared to all
other molecules and has best vanderwaals intersctmd Hydrogen bonding interactions with optimulasic
penalty and showing best lipophilic charact€alfle 5) . The best binding modes of molecules (chosebesas in
docking studies) and its interactions in the acpeeket of poly [ADP-ribose] polymerase have bdhkrstrated in
figure4 and 5.

The docking simulation of the most active compo&nd7 and 8 toward DNA Topoisomerase (PDB ID 1SC7)
showed that the most enzyme—inhibitor complex wakilized by hydrophobic interactions occurringvieegn the
aromatic moieties of the ligand and lipophilic cess of the binding site. In particular the compb&n 7 and 8
groups were oriented towards the hydrophobic relyjimd by Arg364, Leu530, and His511. The moled&l@and 8
has been reported with appreciable biological agtixalues 0.5pg/ml, 0.45 pg/ml and 4.0 pg/ml.

Table5. Energy and Chemscor e values of the docked ligands

Chem

Comp Score DG S(hbond)| S(metal) S(lipo) DE(clash) DE(int) Gfitdess| Argus binding energy
5 21.56| -23.71 0.90 0.00 130.01 0.51 1.64 73.17 3186
7 21.09| -22.88 0.86 0.00 124.06 0.04 1.74 77.82 7638
8 21.97| -23.80] 0.87 0.00 131.81 0.02 1.82 -382.08 5.7949
CONCLUSION

In conclusion, our present studies have establigiredictive QSAR models that are quite reliableetficiently
guide further modification in the molecules for abing better drugs. AM1 and PM3 are the semi eicyir
methods employed in QSAR studies. Both of them iplexgood statistical results in terms &fﬂﬁadj and standard
error of estimate (SEE), suggesting the significamtelations of molecular structures with its bgital activities.
GOLD and Argus lab were employed to support QSARIliss. The GOLD and Argus lab were employed to dock
the inhibitors into the active site of Topoisomerand these docking studies revealed the vitatdot®ns and
binding conformation of the inhibitors. Docking dieis reveal higher values of Chemscore, Gold fitreesd good
Argus binding energy values, which support QSARIistst And the best molecules from this study werendl to
be molecules5, 7 and 8 (Table -5). Therefore, QSAR studies and the darkiapproach of Naphthyridine
derivatives as Topoisomerase inhibitors can beessfally modeled using mono parametric equatiofise Eq.2
and4 from AM1 and PM3).The linear dependence of inlaibyithature on Hardness was evident fieigure 2 and

3.

Subsequently, it is concluded the following from a@titative structure activity relationships and ewllar
modeling studies. 1) The presence of basic skelé®enyl trifluoromethyl Pyridine, and Dihydropying 4-
Amine moiety) is necessary for the broad spectrimntibacterial activity. 2) Introducing Fluorineagip (Fig-1)
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(electron withdrawing group, -ve inductive effedtjcreases the antibacterial activity. 3) The preseonf
cyclohexane substituents shows good antibacteci@ity due to their stability compared to otherbstituents
(Bayer’s strain theory) and methyl group on themimizes the strain which enhances the antibactacidvity.

Figure 2. Plot of Observed Verses Predicted activity (AM1 Method).

AM1 Method
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Figure 3. Plot of Observed Verses Predicted activity (PM 3 Method)
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Figure 4. Best pose of molecule 5 and secondary structure of Topoisomerase (PDB ID 1SC7)
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Figure5. Best pose of molecule 7 and secondary structure of Topoisomerase (PDB ID 1SC7)
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Table4. Correlation matrix between the selected variables by using AM 1 method

ACT | IR/(AM1) P EA b n S ® LOGP HE POL
ACT Pearson Correlation 1.00D -.623 130 -4B34 5.19 537 -539 | -.026 -.146 .0772 A1
Sig. (2-tailed) . .041 .748 .183 .566 .088 .087 39.9 .669 .834 .738
N 11 11 11 11 11 11 11 11 11 11 1]
IPy(AM1) | Pearson Correlation -.62 1.000 .286 .644 5.54 -.367 371 -.368 -.015 .059 .08
Sig. (2-tailed) .041 . .394 .033 .088 .268 .261 66.2] .966 .866 .808
N 11 11 11 11 11 11 11 11 11 11 1]
P Pearson Correlation A11(¢ .286 1.0p0  .4y6 .53 84 4 -482 | -988| -688| -.631 .76¢4
Sig. (2-tailed) 748 .394 . .139 .001 132 .133  00.0f .019 .036 .006
N 11 11 11 11 11 11 11 11 11 11 1]
EA Pearson Correlation -.434 .644 476  1.000  .865.539 .540 -.606 -.003 -.371 .54
Sig. (2-tailed) .182 .033 .139 . .001 .08y .086 48.0] .993 .262 .085
N 11 11 11 11 11 11 11 11 11 11 1]
X Pearson Correlation -.195 .545 .853 .865  1.000 44-.0 .045 -.923| -394| -.582 .758
Sig. (2-tailed) .566 .083 .001 .001 . .898 .895 00.0] .230 .060 .007
N 11 11 11 11 11 11 11 11 11 11 1]
n Pearson Correlation .537 -.367 484  -5B9 -.044 00Q.| -1.000| -.343 -.656 -.239 .19
Sig. (2-tailed) .088 .268 .132 .087 .898 . .00 02.3] .029 478 .567
N 11 11 11 11 11 11 11 11 11 11 1]
S Pearson Correlation -.53p 371 -.482 540 .045 .00a1| 1.000 341 .657 .244 -.19
Sig. (2-tailed) .087 .261 .133 .086 .895 .000 . 04.3] .028 470 .562
N 11 11 11 11 11 11 11 11 11 11 1]
Q Pearson Correlation -.026 -.368 -988  -6P6  -.923.343 .341 1.000 .619 .636 -.78
Sig. (2-tailed) .939 .266 .00Q .048 .000 .302 304 . .042 .035 .004
N 11 11 11 11 11 11 11 11 11 11 1]
LOGP Pearson Correlation -.146 -.015 -.688  -.003394.| -.656 .657 .619 1.00¢ 514 -57
Sig. (2-tailed) .669 .966 .019 .993 .230 .029 .028.042 .105 .063
N 11 11 11 11 11 11 11 11 11 11 1]
HE Pearson Correlation .072 .058 -.635 -371 -582.239 .244 .636 514 1.000 -.75
Sig. (2-tailed) .834 .866 .036 .262 .060 478 .470.035 .105 . .008
N 11 11 11 11 11 11 11 11 11 11 1]
POL Pearson Correlation 114 .083 .766 542 7158 94 .1 -197 | -784| -578] -750 1.00
Sig. (2-tailed) .738 .808 .006 .08% .00 .57 .562.004 .063 .008 .
N 11 11 11 11 11 11 11 11 11 11 1]
Table4a. Correation matrix between the selected variables, by using AM 1 methodCorrelations
ACT1| NEUTRAL IP EA X n S Q | LOGP| HE | POL
ACT1 Pearson Correlation 1.0Q0 -.688 -134 -451326. .396 | -399| .18§ -159 530 -.081
Sig. (2-tailed) . .088 774 310 476  .380 376 87.6 .733 | .221| .863
N 7 7 7 7 7 7 7 7 7 7 7
NEUTRAL [Pearson Correlation -.688 1.000 590 .784758.| -269| .273| -.652 -.053 -594 444
Sig. (2-tailed) .088 . 163 .03F  .049 .50 553 131 911 | .160] .319
N 7 7 7 7 7 7 7 7 7 7 7
P Pearson Correlation -.134 .590 1.000654 | .905| .372| -371 -99 -699 -7p6 .7f1
Sig. (2-tailed) 774 .163 . 11 005 411 413 00.0 .080 | .049| .042
N 7 7 7 7 7 7 7 7 7 7 7
EA Pearson Correlation -.451L 784 .654 1.00013 | -459| .460| -746 -03¢ -585 .7(8
Sig. (2-tailed) .310 .037 111 . .004 301 299 54.0 .939 | .167| .07§
N 7 7 7 7 7 7 7 7 7 7 7
X Pearson Correlation -.32p .758 905 913 1,000M57 | .059 | -954 -39 -735 .81B
Sig. (2-tailed) A76 .049 .005 .004 . .903 .900 01.0 .379 | .060| .02§
N 7 7 7 7 7 7 7 7 7 7 7
n Pearson Correlation .396 -.269 372 -459 -.p5700a., -1.000f -25Q -7774 -170 .03B
Sig. (2-tailed) .380 .560 411 301 903 . .000 89.5 .040 | .716| .93
N 7 7 7 7 7 7 7 7 7 7 7
S Pearson Correlation -.399 .273 -371 460 .059.00@1 1.000| .248 .780 .17Q -.041
Sig. (2-tailed) .376 .553 418 299 900  .000 92.5 .039 | .714] .930
N 7 7 7 7 7 7 7 7 7 7 7
® Pearson Correlation .188 -.652 -992 -146 -952250- | .248 | 1.000 .618 | .756| -.795
Sig. (2-tailed) .687 113 .000 .054 .001 .589 .5p2 . 139 | .049| .033
N 7 7 7 7 7 7 7 7 7 7 7
LOGP Pearson Correlation -.199 -.053 -.699 -.03896, -777| .780| .61 1.00p .653 -.5p4
Sig. (2-tailed) .733 911 .080 939 .379 .040 .0B9139 . 112 160
N 7 7 7 7 7 7 7 7 7 7 7
HE Pearson Correlation .530 -.594 -756 -5%85 -.35170 | .171| .756| .653] 1.000-.804
Sig. (2-tailed) 221 .160 .049 .17 .060 .716 714049 | 112 . .029
N 7 7 7 7 7 7 7 7 7 7 7
POL Pearson Correlation -.081 444 71 408  .8138.| -.041| -795 -594 -804 1.000
Sig. (2-tailed) .863 .319 .04 075 .026  .936 .9B0033 | .160 | .029 .
N 7 7 7 7 7 7 7 7 7 7 7
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Table5.Correlation matrix between the selected variables, by usng PM3 method

ACT | NENT P EA X n S ® LOGP HE POL
ACT |Pearson Correlation 1.000 -.240 196 -150 .003187 | -.181| -.175 -.146 .09( 114
Sig. (2-tailed) . AT7 .564 .66( .99p .583 594 06.6) .669 791 .738
N 11 11 11 11 11 11 11 11 11 11 1]
NENT |Pearson Correlation -.240 1.000 -790 .940 3.42-960| .964 .622 -.067 -466  .32p
Sig. (2-tailed) ATT . .004 .00( 196 .04o .000 41.0 .844 .148 .333
N 11 11 11 11 11 11 11 11 11 11 1]
P Pearson Correlation .19¢ - 790 1.0p0 -.654 .164884 | -.879| -.966 -.300 113 A3p
Sig. (2-tailed) .564 .004 . .024 .63D .0go .000 00.0 .370 .740 .699
N 11 11 11 11 11 11 11 11 11 11 1]
EA  |Pearson Correlation -.150 .94Q -6%4 1.000 .639.931 | .934 A37 -.130 -.667  .56%
Sig. (2-tailed) .660 .000 .029 . .034 .0q0 .000 79.1 .702 .025 .072
N 11 11 11 11 11 11 11 11 11 11 1]
X Pearson Correlation .003 423 .14 .689  1.000 5-.81.324 | -.412 -.475 -.754 .861
Sig. (2-tailed) .992 .195 .63( .034 . .345 331 08.20 .140 .007 .001
N 11 11 11 11 11 11 11 11 11 11 1]
| Pearson Correlation .187 -.96 .84 -981 -31500a,) -.999| -.734 -.064 .464 -.28B
Sig. (2-tailed) .583 .000 .00Q .000 .345 . .000 10.0 .852 .148 .398
N 11 11 11 11 11 11 11 11 11 11 1]
S Pearson Correlation -.181 .964 -89 .94 .324999-| 1.000{ .729 .079 -456 .284
Sig. (2-tailed) .594 .000 .00Q .000 331 .000 11.00 .818 .159 .397
N 11 11 11 11 11 11 11 11 11 11 1]
® Pearson Correlation -175 .627 -966 487  -412734. .729 | 1.000 422 .107 -.358
Sig. (2-tailed) .606 .041 .00d 179 .208 .010 0Ll . 197 754 .280
N 11 11 11 11 11 11 11 11 11 11 1]
LOGP |Pearson Correlation -.146 -.06[7 -300  -.130475.| -.064| .079 422 1.000 491 -578
Sig. (2-tailed) .669 .844 .37( .702 .140 .852 .8[L8.197 . .125 .063
N 11 11 11 11 11 11 11 11 11 11 1]
HE |Pearson Correlation .09 -.466 113 -.667  -.154466 | -.456| .107 491 1.00p -.761
Sig. (2-tailed) 791 .148 740 .025 .007 .148 .1p9.754 125 . .007
N 11 11 11 11 11 11 11 11 11 11 1]
POL |[Pearson Correlation 114 .32 132 .5p2 .§67283-| .284 | -.358 -.578 -.761 1.000D
Sig. (2-tailed) .738 .333 .699 .072 .001 .398 .3p7.280 .063 .007 .
N 11 11 11 11 11 11 11 11 11 11 1]

Table5a.Correlation matrix between the selected variables, by usng PM3 method

ACT | NENT IP EA X n SOFT ® LOGP HE POL

ACT |Pearson Correlation 1.000 -.240 196 -.150  .003187 -181| -.175 -.146 .09¢ 114
Sig. (2-tailed) . ATT7 .564 .66( .99p .583 .594 06.6| .669 791 .738
N 11 11 11 11 11 11 11 11 11 1] 1]

NENT |Pearson Correlation -.240 1.000 -7p0 .940 3.42-.960 .964 .622 -.067 -466 .32
Sig. (2-tailed) AT7 . .004 .00( 196 .04o .000 41.0 .844 .148 .333
N 11 11 11 11 11 11 11 11 11 1] 1]
IP_ |Pearson Correlation .19¢ -.790 1.000 -.654 .164884 -.879 | -.966 -.300 .113 13
Sig. (2-tailed) .564 .004 . .024 .63D .0go .000 00.0 .370 .740 .699
N 11 11 11 11 11 11 11 11 11 11 1]
EA  |Pearson Correlation -.150 .94¢ -.6%4 1.000 .§39.931 .934 437 -.130 -.667 .56
Sig. (2-tailed) .660 .000 .029 . .034 .0q0 .000 79.1] .702 .025 .072
N 11 11 11 11 11 11 11 11 11 11 1]
X Pearson Correlation .003 423 .164 .689 1.000 5-.81.324 -412 -475 -.754 .861
Sig. (2-tailed) .992 .195 .63( .034 . .345 .331 08.20 .140 .007 .001
N 11 11 11 11 11 11 11 11 11 1] 1]

n Pearson Correlation .18] -.96 .84 -9@81 -31500a,) -999| -734 -.064 .466 -.28B8
Sig. (2-tailed) .583 .000 .00d .000 .345 . .000 10.00 .852 .148 .398
N 11 11 11 11 11 11 11 11 11 1] 1]

S Pearson Correlation -.181 .964 -89  .9B4 .324999-| 1.000 729 .079 -456  .284
Sig. (2-tailed) .594 .000 .00Q .000 331 .000 | 11.0 .818 .159 .397
N 11 11 11 11 11 11 11 11 11 11 1]

® Pearson Correlation -175 .627 -966 487 -412734. .729 1.000 422 .107 -.358
Sig. (2-tailed) .606 .041 .00Q 179 .208 .010 .011 . 197 .754 .280
N 11 11 11 11 11 11 11 11 11 11 1]

LOGP |Pearson Correlation -.146 -.06) -300 -.130475.| -.064 .079 422 1.000 A9 -578
Sig. (2-tailed) .669 .844 .37( .702 .140 .852 .818.197 . .125 .063
N 11 11 11 11 11 11 11 11 11 1] 1]

HE |Pearson Correlation .09 -.466 113 -.667  -.754466 -.456 .107 491 1.00p -.761
Sig. (2-tailed) 791 .148 740 .025 .007 .148 .159.754 .125 . .007
N 11 11 11 11 11 11 11 11 11 1] 1]

POL |Pearson Correlation 114 .323 132 .5p2 .§67283-.| .284 -.358 -.578 -761 1.040

Sig. (2-tailed) .738 .333 .699 .072 .001 .398 .397.280 .063 .007 .

N 11 11 11 11 11 11 11 11 11 11 1]
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