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Abstract.:In this article, we usedM-polynomialsto investigatethe rela-tionshipsbetweentopological
indices and physicochemicalproperties of some blood cancer treatment drugs; we used the
curvilinear regressiomrmethodon drugs like azacitidine,buslfan, and mercaptopurineamongothers.
This article alsoincludesM-polynomial proofs of the closedform of sometopologicalindicesof said
drugs. The study could be a new at-temptto improve QSPRmodel predictionanalysisby utilizing the
afore-mentionedmolecular descriptors, which are used to investigate chemical, medical, and
pharmacologicalproperties. Finally, this work demonstrategdhat topological descriptorscan be a
cornerstongo designingandsynthe-size newlood cancetreatment&nd other disease drugs.

AMS (MOS) Subject Classification Codes: 68R10 , 92C40, 92C99 , 90C35 Key Words: Drugs, M-
polynomials regression models, blood cancer.

1. INTRODUCTION

Canceris a dangerousdiseasethat belongsto the genetic diseasefamily. It is the un-controlled
magnificationof abnormalblood cellsin the body that stopsnormalfunctionsandis proneto infection.
Cancerthataffectsthe blood cellsis known asblood cancerandLeukemiais an examplethatbelongsto
it. Thiswill proneto infectionandcreategumorsin bones Annually 1.24 million peopleareaffectedby
this perilous disease Sci-entistsand Medicos are searchingfor better treatmentsto tackle this fatal
diseaseDrug discoveryis not an easytaskbecauset is costly, time-consumingandin somecaseddif-
ficult. Cancercanbe treatedin a variety of waysat the early stagef a life-threateningsituation.Drug
therapytacklesthis in an efficientway it will stopthe growth of abnor-malcells. Anticancerdrugskill
andhaltthe menacingdiseaseandmanydrugsarebeingtestedin orderto combatthe fatal diseaseThis
necessitategrompt screening, diagnosis
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and medicationto help patientscontrol the deadlydiseasean the future. Many medicaland pharmaceuticasolutions
arebeingdevelopeddn a regularbasis,which necessitatea significantamountof work to investigatethe biological
and physiochemicalpropertiesof thesedrugs. Azacitidine, buslfan, nelarabine,and other drugs are all effective
treatmentdor patientswith blood cancerDrug therapyduringthe early stageof a life-threateningsituationhasbeen
discoveredby scientists[1]. More can be found in [1-3, 14]. Given the rapid technologicaladvancementmany
medicaland pharmaceuticasolutionsare being developedconsistently which requiresa significantamountof work
to examinethe biolog-ical and physiochemicalpropertiesof thesedrugs. Using M-polynomialsto investigatethe
relationshipsbetweenTls and physical propertiesof someblood cancertreatmentdrugs,and, using the curvilinear
regressiommethodon drugslike azacitidine buslfan,and mercap-topurineamongothers.This article alsoincludes
M-polynomial proofs of the closedform of sometopologicalindices of said drugs and, improving QSPRmodel
predictionanaly-sisby utilizing the aforementionednoleculardescriptorswhich are usedto investigatechemical,
medical,andpharmacologicapropertiesand,demonstratingopologicalde-scriptorsfor a cornerstongo designand
synthesizenew blood cancertreatmentsand other diseasedrugs contributesto Combinatorics,Graph Theory,
chemistry topology, Mathemat-ical, Computational, Physical, Electrical and Computer Engineering. The main
motivationfor the work is to increasethe efficiency of the drugs.Previousresearcton covid-19, anti-cancerplood
cancerdiabetesand QSPRstudiesof varioustopologicalindicesfor variouschemicalstructuresnotivatedusto work
onthe current research problem.

2. MATERIAL AND METHOD

Let G = (V, E) be a simple,finite and connectedgraph. The degreed(u) of a vertexu is the numberof vertices
adjacentto u. The edgeconnectingthe verticesu andv will be denotedby uv. We referto [19] for undefinedterms
and notation. A molecular graph or a chemicalgraphis a simple graph relatedto the structureof a chemical
compoundn mathematicamodelling. This graph’svertexrepresentanatomof the molecule,andits edgesepresent
atom bonds.A topologicalindex is a numericalparametererived math-ematicallyfrom a graph structure.These
topological indices are useful for determiningrelationshipsbetweena molecular compound’sstructure and its
physicochemicaproper-tieq18]. The total surfaceof polychlorophenylesvasassessetb calculatewith the aid of a
symmetricdivision indexin [8]. The heatof the formationof analkaneis bestpredictedusingthe augmentedagreb
indexin [6]. For moreunderstandingisit the subsequenrarticles[4, 9, 19, 26-31]. Variousregressiormethodsusing
Tls wereimplementedior the QSPRand QSAR [5]. Using graphtheory, sometopologicalindicesof blood cancer
drugs were calculatedin this study. Later, the best topological indices and curvilinear regressionanalyseswere
obtainedin orderto predictthe propertiesof blood cancerdrugs. TheseTls were chosenfor this QSPRmodelling
becausedhey are swiftly calculated,information-richand havea strongpredictive power. By usingthe formulasin
Table 1, the topologicalin-dicesvia M-polynomialsof elevendrugswere computedio designthe QSPR.Thelinear,
guadratic,and cubic regressiormodelsfor the varianceof the degreeT| were obtainedas structure-propertynodels
ABC index, sum connectivityindex, geometricindex, first and secondZagrebindex, hyper Zagrebindex, harmonic
and forgotterindex. The Comparison
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of linear, quadratic, cubic, logarithmic and exponential QSPR model are given in Table 4-8
respectively. Klavzar and Deutsch defined M-Polynomial [21].

M(Gy,z,y) =Y Tia'y’ 2. 1)
5]
The following operators will be used:
Qa(f(e, B)) = 2°f (e, B), Da(f(a, B)) = B.2L&D) J(f(a, B)) = f(ax, )

Sa(f(a, ) = [y LGB dt, S(f(or, B)) = fy LG drQ
Qaf(a,B) = zBf(a, B)

See Table 1 for the formulas?

Topological indices Mathematicakxpressiory («, 3) Derivation fromM (G, «, 3)
ABC(G) ZquE(G) \/dué;izv_2 -D»LE Qm(—?) JS»LE ‘S’yE [f(CE, y)]I:yzl
S(G) Cwer@ \ T 82 T( () o=y
GA(G) > ek ) Dt 28,JDZ Di (f(2,9))a=y=1
My (Gy) ZquE(G) (du + dv) (D2 4+ Dy)(f(#,9))lo=y=1
M;(G) ZquE(G)(dudv) (D2 Dy)(f (2, y))la=y=1
F(G) > wer@)|(du)’] + [(dy)?] (DZ + D) (f (2, y))[o=y=1
H(G) ZquE(G) duidv QSIJ(f(x7 y))‘$:y:1
HM(G) ZuveE(G)(du +dy)? D2J(f(x,y))|z=y=1

The molecularformula of bulasanis CsH14NgS.. Busulfanis an antineoplasticalky-lating agentandis usedfor
manykinds of cancer.They prohibit tumourdevelopmenby cross-linkingguaninebasesn DNA. Thestrands
cannotseparat@nduncoil. It is required forDNA replication,and cells no longerdivide. The molecularformula
of clofarabineis C1og11C1F N50s5. Clofarabineinhibits the growth of cancercells. The chemicalfor-mulaof
azacitidineis CsH12N405. Azacytidinehasbeenusedin the treatmenbf cancer.The molecularformula of purixan
is CsH,N4S. Purixanis found active againsthuman leukemiasThe molecularformula of Tioguanineis
C5H5N5S. The medicationis used totreat acuteleukaemia. The molecularformula of arranonis C;1H15N5S5.
Arranon isusedfor the treatmenif acuteT-cell lymphoblastideukemiaand T-cell lymphoblastidymphomawith
inadequateclinical responseo prior chemotherapeutitreatments. The moleculaformulaof vyxeosis
C11H15N5S5. Vyxeosis anantineoplasti@nti-metabolitaisedin the treatmenbf severaformsof leukemia
includingacutemyelogenouseukemiaand meningedeukemia.The molecularformulaof bosulifis
CosHa9Ci1oN5Os. 1t is used tareata certaintype of chronic myeloideukemia(a cancenf white blood cells).

The moleculaformula of sprycel is G2 H2CIN7S. Sprycel s a tyrosine kinase inhibitosed for the treatmeioif
lymphoblasticor chronic myeloideukaemiaThe moleculaformula of evomelas C3H13Cj;2NoO>. Evomelais an
antineoplastidn the class of alky-latinggents stop tumor growth by cross-linking guanine bases in Di\A.
molecularformula of dexadrol is 65 Ho9F'O5. Hexadrol is a glucocorticoithat comes in a varietyf forms and is
used to treaa varietyof inflammatoryconditions as well as rheumatiésorders and endocrin€he molecular
formula of myoceis Co7 HogNO1;1. Myocet is
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ananthracycline-clasantineoplastic Anthracyclinesareamongthe mostimportantanti-tumordrugson the market.
Doxorubicinis widely usedto treata variety of solid tumours, whereaslarubicinanddaunorubicirareonly usedto
treatleukaemia.The molecularfor-mulaof carbopalatiris C6H12N204Pt.Carboplatinis an alkylating agentthatis
usedin thetreatmenbf advancedvariancancer.Thdollowing Table.2givesthe physicalproper-tiesof said drugs
which are takerfirom ChemSpider.

Table.2 Physicalpropertiesof drugs

Nameof drug MV(cm?) Boiling Point  Refractive Complexity Flash Point
Index
(m3mol 1)
Azacitidine 117.10 534.21 54.10 384.00 277.00
Buslfan 182.40 464.00 50.90 234.40
Purixan 94.20 491.00 41.00 19.00 250.50
Lanivis 80.20 460.70 46.89 225.00 232.00
Arranon 149.90 721.00 65.80 377.00 389.90
Vyxeos 128.40 547.70 52.60 383.00 283.80
Clofarabine 143.10 550.00 63.60 370.00 286.40
Bosulif 388.30 649.70 142.12 734.00 346.70
Sprycel 366.40 133.08 642.00
Evomela 231.20 473.00 78.23 265.00 239.00
Hexadrol 296.20 568.20 100.20 805.00 298.00
Myocet 336.60 216.00 134.59 977.00 443.80
Carboplatin 366.40 60.04 177.00

2.1. M-polynomials of Blood Cancer Drugs Structures. In this section, we compute the
M-polynomials and the topological indices of the said drugs.

Theorem 2.2. If G4 is the chemical graph of Azacitidine, then

M(Gy,z,y) = 3zy° + 4zy? + 6zy* + 4223 + 5ay* + 32%y° + 23y* + daty?

Proof. Let GG, is the graph of azacitidine withh = 29 andE = 31. Let £, ,, represents
vertices of degrees m and n@f;, then| E1 5 |=3,,| E13 |=4,,| E14|=6,,| Ea3 |=
4, | Eo4|=5,,|Es3|=3,,| Esa|=1,,| E4q |=4.

From equation 2.1 and edge partition@f, we have the desired resulf (G1,z,y) =
3xy? + dxy? + 6xy* + 42y + 52yt + 323y + 23yt + daty? O

Theorem 2.3. The Tls of the graph azacitidine are
ABC(Gy) = 22.04

SCI(Gy) =13.46

GA(Gy) =27.72

M, (Gy) = 162

M5 (Gy) = 209

H(G,)=11.95
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o HM(Gy) =934
o F(Gy) =516

Proof. S, 2_3\[$y + 8803 4 3ayt + 8028 4 Sa2yt 4 /BadyP 4 Lyt + 20ty

1

S, 38,3 =8Y2ay? 4 43503 | 3qyt 4 26,28 4 5Y20204 4 038 4 VB3 gyl

JSy%8,7= 3f3 4\/ 4+3x+2fx+5f 6+x+f7
Qoo 8278, 7=2Y20 + 1302 4 308 + Bf0a3 4 3¥254 4 o4 4 Y355 4 46

D;c%Qw—z)JSw%S 3f$+4f 2 43323 _|_2\ﬁ 34 5‘[ xt 4224 +\ﬁ 54
V625

J =32% + 42" +102° + 820 + 27 + 42®
S2J = 3a3 + 2 + 2525 + 2856 1 VT 4 /28
3’% = 3v2zy? + 4V3xy3 + 12zy* + 4v/32%y3 + 102%y* + 3323y + 223y 4 8aty*
%

= 3v22°% + 4v/32* + 122° + 4V/62° + 10v/225 + 925 + 2¢/327 + 1628
Sq;JDI%Dy% Vou? +fx+12 5+4f5 5\f 6+3x6+2f T4 9.8
25,JD, 2D, % = 2v/243 + 2/3a* + 2% 5+ 8fx5+ 10v3 6+3x +4f T4 4g8
,y) = 3zy? + day® + 6y + Sx 3+ 10x 44 9:10 34 33yt + 16x4y4

Dyf(x y) = 6zy® + 12xy + 24zy* + 12:52y3 + 20x2y4 + 9:v3y3 + 4x3y4 + 162ty
(Dy+Dy) f(z,y) = 322y + 723 y* +1823y3 +302%y* +202%y> +30zy* +16$y4+9xy

D, f(x,y) = 64x4y4 + 123333/4 + 27233 + 403323/4 + 243:2y3 + 24xy* 4 12213 + 62y
D2 = 3xy? + 4xy® + 62y* + 1622y> + 2022y* + 2723y3 + 923y* + 64xty?
D2 =122y + 36xy® + 96zy* + 362%y> 4 8022y* + 2723y + 162°y* + 64a*y*
(D2 + D2)f(x,y) = 128z%y* + 2523y + 54ay® + 1002%y* + 522%y° + 102zy* +
40zy* + 15zy>
SyJ =% + % 4+ 225 + %x5 + %Jc? + %xs
2S,J = 2z + 2% 4+ 425 + %xﬁ + %ﬂ + 28
D2J = 32x* + 3502° + 722% + 9827 + 3842°
Hence on simplification with table 1 we get results as:

1

1242B02’(G1) = (222 \‘[3z +3v/32° +2f3x3+¥x4+214+%615+\/ézG)(l, 1) =

S(G1) = (V3a® + 22* + 2/5a% + 2046 4+ V157 1 /228)(1,1) = 13.26
GA(G) = (2v/223 + 2¢/32 Jr24 5 % 54 10f 6+3x6+4\f T4 428)(1,1) =
27.72
M (Gy) = (322ty* + 723y +1823y3 + 3022 y* +-202%y3 +302y* + 162y +92y2) (1, 1) =
162
My(Gy) = (64atyt+1223y* + 2723 y3 +402%y* + 24223 +24xy* + 1223 +62y2) (1, 1) =
209
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H(G1) = (22% 4 22" + 42° 4+ 320 + 227 + 2%)(1,1) = 11.95
HM(Gy) = (322 + 3502° + 7245 + 9827 + 3842%)(1,1) = 934
F(Gy) = (128x%y* + 2523y* + 543y + 1002%y* + 522%y3 + 102zy* + 402y3 +
152y%)(1,1) = 516
U

By using edge partitioning of drug structures one can easily prove the following theo-
rems

Theorem 2.4. TheG, is the chemical graph of buslfan

M(Ga,z,y) = 18zy* + 3x%y* + 5aty?

Theorem 2.5. TheGj is the chemical graph of purixan

M(Gs,x,y) = 5zy® + da’y* + 62%y°

Theorem 2.6. TheG, is the chemical graph of lanvis

M(Gy,z,y) = 6xy> + da?y* + Tz3y3

Theorem 2.7. TheGj is the chemical graph of nelarabine
M(Gs,z,y) = 3xy? + 3zy> + 9zy* + T2%y® + 62%y* + 523y + 23y* + daty?

Theorem 2.8. TheGj is the chemical graph of Cytarabind (Gg, z, y) = 3zy* + 5xy> +
61‘y4 + 21'21/3 +5a:2y4 + 5x3y3 +x‘3y4 +4x4y4

Theorem 2.9. TheG?, is the chemical graph of Clofarabine (G-, z,y) = 2zy*+4xy> +
7oyt + 622y3 + da?yt + 5adyd + 23yt + dadty?

Theorem 2.10. TheGy is the chemical graph of Bosutinild (Gg, x,y) = xy? + Szy® +
23zy* + 622y + 322yt + 172393 + 623yt + 4aty?

Theorem 2.11. TheGy is the chemical graph of Dasatinib/ (G, x,y) = zy? + 102y +
Sryt + 223 4+ 1622y* + T23y® + 223y* + 1624y*

Theorem 2.12.TheG is the chemical graph of MelphalaW (G, x,y) = zy?+Tzy3+
13xy* + 22y + 723y3 + 5ady* + 3yt

Theorem 2.13.TheG1; is the chemical graph of DexamethasdWéG 1, z, y) = 3xy?+
Sry3 + 3wyt + 4oyt + 5adyd + 1623y + 242ty?

Theorem 2.14. The G, is the chemical graph of Doxorubicin® (G2, x,y) = 5zy* +
8xy® + 19zy? + 22243 + 722y + 1623y3 + 623y* + Sxy?

Theorem 2.15. The G, 3 is the chemical graph of Carboplatit/ (G13,x,y) = 2zy> +
121’y4 + 22293 + 21’2y4 + 2x3y4 + 6:z:4y4

Using table 1 and theorems 2.4 to 2.16, one can calculat& fkeof the remaining
drugs, which is summarised in the following table

Table.3The TIs values of candidate drugs
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Nameof drug ABC(G) RA(G) S(G) GAG) M1(G) M2(G) F(G) H(G) HM(G)
Azacitidine 22.04 13.12 13.46 27.72 162 209 516 11.95 934.00
Buslfan 20.77 11.31 11.04 22.23 148 176 526 9.45 878.00
Meracaptopurine 10.91 6.52 6.74 14.25 76 93 210 6.10 396.00
Tioguanine 12.39 7.43 7.65 16.12 86 105 238 6.93 448.00
Nelarabine 27.99 16.29 16.67 35.13 206 262 652 14.85 1176.00
Cytarabine 22.77 1355 13.68 28.62 168 218 536 12.32 972.00
Clofarabine 24.24 14.04 1443 30.59 180 233 570 12.82 1036.00
Bosutinib 51.18 28.73 29.39 6192 374 467 1198 25.39 2132.00
Dasatinib 45.50 2595 26.60 56.11 330 412 1028 23.43 1852.00
Melaphala 28.12 16.18 16.15 33.33 202 252 656 14.28 1160.00
Dexamethasone 44 .81 2485 2537 54.14 354 493 1242 21.86 2228.00
Doxorubicine 52.32 30.01 30.76 65.33 396 522 1288 27.11  2332.00
Carboplatin 19.82 10.76 1095 23.16 152 202 532 9.34 936.00

3. QUANTITATIVE STRUCTUREANALYSIS AND REGRESSIONMODELS

In order to find the usefulness of a topological index, we have to predict regression

modelsbetweencalculatedopologicalindicesandphysicochemicaproperties.In Tables 1land3, we have
tabulatectalculationf theaboveTls andphysicochemicabropertiesof molecularstructuresrespectively.These
valuesareusefulfor creatingregressiormodels. Thelatasetof theabove-mentionetholecularstructuresonsists

of thefollowing physic-ochemicabroperties as giveim Table2.

Regression models are used to fit the curves. Accordingly, we studied liqugaitatic cubic, logarithmicand
exponentiategression models. We constructegression models of the above-mentiotaublogicalindices with
the physicochemicairopertienf mole-cularstructures as shown in Table 5. In the regression model table,
considered the square of the coefficiefthe correlatior( R2), the F-ratio test, and significan¢gig). The model
with the maximumZ?is preeminenforecastenr goodness of fit of the regression modesr the model to be
efficient,if the F-ratio test is greatehan one and the sig value is less than 0.05, then the topolagiieesreliably
predictthe dependentariablefor the particulaphysicochemicaproperty. Here, we have shown a few best
predictorsof the topologicalndex regression models for the particutdnrysicochemicaproperty. As a result, the
regression model is the best to test and use for this analysis. We used some regression models to fit curves rather
than straightines. Curvilinearegression analysis is the name given to this method. In this study, we tested the
following equations;

Y = a + b; X (LinearEquation)

Y = a+ b X1 + b X? (Quadratic Equation)

Y =a+ b X1 + b X? + b3 X3 (Cubic Equation)

whereY is dependenvariable,ais theregressiormodelconstant, X;(i = 1, 2, 3) areindependentariables b; (i
=1, 2, 3) arethe coefficientsfor theindividual descriptoiis the numberof samplesusedfor building theregression
equation.It obviously clear that the best predictive model has minimum error and The parameterswill be
consideredor the model'sgoodnes®f fit. Todeschin{10] selectedhe bestgoodnes®f fit in modelsby usingany
of theparametersnaz(R?), maz(F). Thecurvilinearregressioranalysesndotherresultswereobtainedby using
the StatisticMATLAB, Sage mathSPSSstatistical
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software. The curvilinear regression models’ independent variables are the Randic index,
first and second Zagreb indices, GA index, ABC index, Forgotten index and Harmonic
Index of eleven blood cancer drugs.

Regression model Refractivity Regression model Refractivity Point
2-57-10 Molecular R Square F Sig Molecular R Square F Sig
descriptor descriptor
Linear Model ABC(G) 0.933 154.093 000 Logarithmic Model | ABC(G) 0.827 52.416  00(
S(G) 0.934 155.042 000 S(G) 0.837 56.567 00
GA(G) 0.933 152.002 000 GA(G) 0.843 58.946  00(
M1(G) 0.907 106.874 000 M1(G) 0.802 44586  00(
M2(G) 0.861 67.942 000 M2(G) 0.773 37.449  00(
HM(G) 0.859 67.002  00( HM(G) 0.752 33.324  00(
F(G) 0.855 64.869 000 F(G) 0.732 29.976 00
H(G) 0.930 147.1 00( H(G) 0.836 56.036  00(
Quadratic Model | ABC(G) 0.952 99.878 000 Exponential Model | ABC(G) 0.955 232.739 00
S(G) 0.952 99.647 000 S(G) 0.951 214.865 00
GA(G) 0.948 90.695 000 GA(G) 0.950 207.857 00(
M1(G) 0.917 55.502 000 M1(G) 0.936 160.612 0O
M2(G) 0.861 31.027 000 M2(G) 0.899 98.077  00(
HM(G) 0.861 31.003 00( HM(G) 0.900 98.646  00(
F(G) 0.859 30.586 00 F(G) 0.897 96.144 00
H(G) 0.950 95.124 OO$ H(G) 0.947 197.267 00
Cubic Model ABC(G) 0.953 60.898 000
S(G) 0.954 61.977 000
GA(G) 0.949 56.22 000
M1(G) 0.924 36.586 000
M2(G) 0.911 30.799 000
HM(G) 0.919 33.942 000
F(G) 0.923 35.742 000
H(G) 0.953 61.434 000

Table 4. Regression models between topological indices and physicochemical boiling

point of molecular structures
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Ta

Boiling Point Boiling Point
Regression Molecular R? F Sig Regression | Molecular R? F Sig
model descriptor model descriptor
ABC(G) 0.002 | 0.017 | 0.898 ABC(G) 0.001 | 0.009 | 0.926
S(G) 0.001 | 0.014 | 0.907 S(G) 0.002 | 0.021 | 0.888
GA(G) 0.002 | 0.016 | 0.901 GA(G) 0.002 | 0.02 0.89
Linear M1(G) 0.003 | 0.028 | 0.87 Logaritmic | M1(G) 0.001 | 0.005 | 0.944
Model Model
M2(G) 0.005 | 0.046 | 0.834 M2(G) 0.000 | 0.002 | 0.964
HM(G) 0.004 | 0.043 | 0.839 HM(G) 0.000 | 0.001 | 0.975
F(G) 0.004 | 0.041 | 0.843 F(G) 0.000 | 0.001 | 0.981
H(G) 0.002 | 0.016 | 0.902 H(G) 0.003 | 0.027 | 0.873
ABC(G) 0.150 | 0.796 | 0.48 ABC(G) 0.034 | 0.351 | 0.567
S(G) 0.232 | 1.361 | 0.305 S(G) 0.035 | 0.359 | 0.562
GA(G) 0.252 | 1.516 | 0.271 GA(G) 0.036 | 0.372 | 0.556
Quadratic M1(G) 0.171 | 0.928 | 0.43 Exopnential | M1(G) 0.038 | 0.391 | 0.546
Model Model
M2(G) 0.191 | 1.066 | 0.384 M2(G) 0.042 | 0.438 | 0.523
HM(G) 0.141 | 0.736 | 0.506 HM(G) 0.040 | 0.418 | 0.533
F(G) 0.108 | 0.543 | 0.599 F(G) 0.038 (0.4 0.541
H(G) 0.289 | 1.828 | 0.216 H(G) 0.036 | 0.378 | 0.553
Cubic Model | ABC(G) 0.323 | 1.275 | 0.347
S(G) 0.465 | 2.321 | 0.152
GA(G) 0.515 | 2.834 | 0.106
M1(G) 0.599 | 3.99 0.052
M2(G) 0.751 | 8.032 | 0.008
HM(G) 0.693 | 6.034 | 0.019
F(G) 0.611 | 4.192 | 0.047
H(G) 0.552 | 3.29 0.079
ble 5. Regression models between topological indices and physicochemical properties

of melting point of molecular structures
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Melting Point Melting Point
Regression Molecular R? F Sig Regression | Molecular R? F Sig
model descriptor model descriptor
ABC(G) 0.909 | 99.904 | 0.000 ABC(G) 0.831 | 49.795| 0.000
S(G) 0.887 | 78.511| 0.000 S(G) 0.814 | 43.636| 0.000
GA(G) 0.879 | 72.917| 0.000 GA(G) 0.810 | 42.719 0.000
Linear M1(G) 0.882 | 74.603| 0.000 | Logarithmic | M1(G) 0.807 | 41.739 0.000
Model Model
M2(G) 0.834 | 50.072| 0.000 M2(G) 0.773 | 34.008 | 0.000
HM(G) 0.849 | 56.325| 0.000 HM(G) 0.776 | 34.56 | 0.000
F(G) 0.859 | 61.032| 0.000 F(G) 0.773 | 33.994 | 0.000
H(G) 0.877 | 71.041| 0.000 H(G) 0.804 | 40.916 | 0.000
ABC(G) 0.912 | 46.795| 0.000 ABC(G) 0.894 | 84.043| 0.000
S(G) 0.891 | 36.926 | 0.000 S(G) 0.864 | 63.499| 0.000
GA(G) 0.883 | 34.015]| 0.000 GA(G) 0.853 | 58.169 | 0.000
Quadratic M1(G) 0.883 | 33.923| 0.000 | Exponential | M1(G) 0.873 | 68.918| 0.000
Model Model
M2(G) 0.834 | 22.643| 0.000 M2(G) 0.832 | 49.595| 0.000
HM(G) 0.850 | 25.413| 0.000 HM(G) 0.855 | 59.177| 0.000
F(G) 0.859 | 27.475]| 0.000 F(G) 0.872 | 67.831| 0.000
H(G) 0.882 | 33.494| 0.000 H(G) 0.853 | 57.982| 0.000
Cubic Model | ABC(G) 0.921 | 30.971| 0.000
S(G) 0.903 | 24.863| 0.000
GA(G) 0.895 | 22.726| 0.000
M1(G) 0.901 | 24.303| 0.000
M2(G) 0.89 21.555| 0.000
HM(G) 0.912 | 27.795]| 0.000
F(G) 0.930 | 35.608 | 0.000
H(G) 0.899 | 23.6817 0.000
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Table 6. Regression models between topological indices and physicochemical property

complexity of molecular structures

Complexity Complexity
Regression | Molecular R? F Sig Regression model Molecular R? F Sig
model descriptor descriptor
ABC(G) 0.889 | 79.955| 0.000 ABC(G) 0.889 | 79.955| 0.000
S(G) 0.900 | 90.006 | 0.000 S(G) 0.851 | 57.091| 0.000
GA(G) 0.905 | 95.147| 0.000 GA(G) 0.857 | 60.113| 0.000
Linear M1(G) 0.908 | 98.435| 0.000 | Logaritmic M1(G) 0.833 | 49.841| 0.000
Model Model
M2(G) 0.922 | 118.59| 0.000 M2(G) 0.835 | 50.599| 0.000
HM(G) 0.911 | 102.03| 0.000 HM(G) 0.813 | 43.338| 0.000
F(G) 0.901 | 90.832| 0.000 F(G) 0.795 | 38.665| 0.000
H(G) 0.902 | 91.96 | 0.000 H(G) 0.855 | 58.959| 0.000
ABC(G) 0.891 | 36.851| 0.000 ABC(G) 0.604 | 15.241| 0.003
S(G) 0.901 | 41.054 | 0.000 S(G) 0.611 | 15.683| 0.003
GA(G) 0.906 | 43.403| 0.000 GA(G) 0.607 | 15.446| 0.003
Quadratic M1(G) 0.914 | 47.833| 0.000 | Exponential M1(G) 0.611 | 15.69 | 0.003
Model Model
M2(G) 0.929 | 58.779| 0.000 M2(G) 0.613 | 15.815| 0.003
HM(G) 0.92 51.495| 0.000 HM(G) 0.612 | 15.799| 0.003
F(G) 0.912 | 46.362| 0.000 F(G) 0.612 | 15.744| 0.003
H(G) 0.903 | 41.964 | 0.000 H(G) 0.614 | 15.887| 0.003
Cubic Model | ABC(G) 0.896 | 22.971| 0.000
S(G) 0.905 | 25.482| 0.000
GA(G) 0.911 | 27.42 | 0.000
M1(G) 0.927 | 34.112| 0.000
M2(G) 0.939 | 41.106| 0.000
HM(G) 0.931 | 36.226| 0.000
F(G) 0.924 | 32.59 | 0.000
H(G) 0.908 | 26.202| 0.000

Table 7. Regression models between topolog

tiey flash point of molecular structures

cal indices and physicochemical proper-
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Flash Point Flash Point
Regression Molecular R? F Sig Regression Molecular | R? F Sig
model descriptor model descriptor
ABC(G) 0.535 | 10.343| 0.011 ABC(G) 0.491 | 8.699 | 0.016
S(G) 0.576 | 12.232] 0.007 S(G) 0.533 | 10.282| 0.011
GA(G) 0.583 | 12.597 | 0.006 GA(G) 0.546 | 10.819| 0.009
Linear M1(G) 0.530 | 10.153| 0.011 | Logarithmic | M1(G) 0.490 | 8.64 0.017
Model Model
M2(G) 0.518 | 9.666 | 0.013 M2(G) 0.490 | 8.637 | 0.017
HM(G) 0.497 | 8.876 | 0.015 HM(G) 0.460 | 7.652 | 0.022
F(G) 0.478 | 8.256 | 0.018 F(G) 0.435 | 6.941 | 0.027
H(G) 0.596 | 13.299| 0.005 H(G) 0.550 | 10.994| 0.009
ABC(G) 0.538 | 4.661 | 0.045 ABC(G) 0.550 | 11.005| 0.009
S(G) 0.580 | 5.524 | 0.031 S(G) 0.593 | 13.09 | 0.006
GA(G) 0.586 | 5.657 | 0.029 GA(G) 0.600 | 13.519| 0.005
Quadratic M1(G) 0.532 | 4.542 | 0.048 | Exponential | M1(G) 0.547 | 10.879| 0.009
Model Model
M2(G) 0.518 | 4.3 0.054 M2(G) 0.537 | 10.442| 0.010
HM(G) 0.497 | 3.945 | 0.064 HM(G) 0.515 | 9.548 | 0.013
F(G) 0.497 | 3.672 | 0.074 F(G) 0.496 |8.852 | 0.016
H(G) 0.602 | 6.059 | 0.025 H(G) 0.612 | 14.205| 0.004
Cubic Model | ABC(G) 0.584 | 3.281 | 0.089
S(G) 0.630 | 3.968 | 0.061
GA(G) 0.642 | 4.193 | 0.054
M1(G) 0.598 | 3.473 | 0.079
M2(G) 0.543 | 2.772 | 0.120
HM(G) 0.516 | 2.486 | 0.145
F(G) 0.497 | 2.302 | 0.164
H(G) 0.655 | 4.428 | 0.048

4. CONCLUSION

The QSPR study has shown that molecular descriptors(Tls) are besttools to predict physicochemicapropertiesof
drugs used for chemical, medical, and pharmaceuticalchar-acteristics.In the linear regressionmodel, all molecular
descriptorsarebestpredictedwith the mentionedphysicochemicaproperties. In a quadraticregressionmodel, molecular
descriptorS (G) is best predictedwith refractivity, melting point and complexity. In a loga-rithmic regressionmodel,
moleculardescriptorABC (G) is bestpredictedwith refractivity. In an exponentialregressionrmodel, moleculardescriptors
M1 (G) andHM (G) are bestpredictedwith molar refractivity. The resultsof the abovestudy may be usedin the fur-ther
developmenbf drugsusedfor chemical,medical,and pharmaceuticatharacteristicsAlso the obtainedtheoreticalresults
havepromisingaspectsandprovidea cornerstoneén designingnewdrugs.
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Figure 2: Logarithmic regression model of GA (G) with refractivity.
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Figure 3: Exponential regression model of ABC (G) with refractivity.
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Figure4: Linearregressiormodel of M1 (G) with meltingpoint.
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