L33dAMBINML  3IB60IGIBSMS  IAIBZ6IR0O  S35RIZ00L 3005889, &. 12, Nel, 2018
BULLETIN OF THE GEORGIAN NATIONAL ACADEMY OF SCIENCES, vol. 12, no. 1, 2018

Organic Chemistry

Mathematical-Chemical Investigation of some
Derivatives of N-Methyl-3-Formyl-2-Phenylindole

Shota Samsoniya”, Nino Chikvaidze™,
loseb Chikvaidze$, Mikheil Gverdtsiteli$

*Academy Member, Georgian National Academy of Sciences, Ivane Javakhishvili Thilisi State University, Tbilisi, Georgia
** Faculty of Natural Sciences and Healthcare, Sokhumi State University, Thilisi, Georgia
$Faculty of Exact and Natural Sciences, Ivane Javakhishvili Tbilisi State University, Thilisi, Georgia

ABSTRACT. Mathematical chemistry is a new branch of modern theoretical chemistry. By
application of the categories of higher algebra (graphs, groups, matrices and etc) it investigates the
molecules and their transformations (chemical reactions). Mathematical-chemical investigations of
some derivatives of N-methyl-3-formyl-2-phenylindole was carried out within the scope of quasi-

ANB-matrices (ANB -) method. The diagonal elements of ANB -matrix are the sums of the atomic
numbers of those chemical elements contained in the structural fragments of the molecule;
nondiagonal ones are the multiplicities of the chemical bonds between the structural fragments. Thus

ANB matrices are constructed on the basis of molecular models. The decimal logarithm of the value

of the determinant of ANB-matrix is effective topologic index (molecular descriptor) for
construction of the correlation equations of “structure-properties” type. Two correlation equations
were constructed. Correlation is satisfactory.© 2018 Bull. Georg. Natl. Acad. Sci.
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Mathematical-chemistry is a new branch of
modern theoretical chemistry. By effective applica-
tion of the categories of higher algebra (graphs,

chemical bonds. For arbitrary XYV molecule
ANB-matrix has the form:

. : _ Zy Dy A
groups, matrices and etc), mathematical-chemistry X XY i
investigates and solves many problems of Axy Z, AYv
structulral chemistry - chemical statics (molecules) JANWY Avv 7V

and chemical dynamics (reactions) [1,2].

Contiguity matrices of molecular graphs and their
different modifications are widely used in mathematical
chemistry and ANB-matrix falls into this type [3,4].

The diagonal elements of ANB-matrix are the
atomic numbers of the chemical elements, nondia-
gonal elements are the multiplicities of the

where: Zy, Zy, Z~ are the atomic numbers of X, Y,
V chemical elements: Axy, Axy, Ay - are multiplica-
tion of XY, X~ V, Y~V chemical bonds.
Topologic indices (molecular discriptors) are ma-
thematical constructions and correlation equations of
“structure-properties” type can derive on their basis [5].
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One of the effective topologic indices is the
decimal logarithm of the value of the determinant
of ANB-matrix-lg (Aang). More than 40 chemical
systems were investigated within the scope of this
approach [1-3].

The simplified form of ANB-matrix-quasi-
ANB-matrix (ANB) was elaborated. Its diagonal
elements represent the sums of the atomic numbers
of those chemical elements contained in the
structural fragments of the molecule; nondiagonal
ones are the multiplicities of the chemical bonds
between the structural fragments: Thus ANB -
matrix is constructed on the basis of molecular
models and it is an innovatory approach in
mathematical chemistry.

Three derivatives of N-methyl-3-formyl-2-
phenylindoles were investigated within the scope of
ANB -matrices method. Their general formula is:

CHO

[ O~
\
CHs
where: X=0OCH3, Br, CsHs.
The simplest model was elaborated for them;
Y-X
(Y is the main structural fragment of the molecule).
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Corresponding ANB - matrix has the form:

z, 1

1 Zy
We have investigated the opportunity of
19(A \zg) Usage as topologic index for N-methyl-

3-formyl-2-phenylindoles.
In the Table the data of Ig(A ,gg) s Tmeir. and Ry

are represented for these three compounds.

Table.
I9(A Agg) » Tment, Re for three derivatives of

N-methyl-3-formyl-2-phenylindole

X 19(Aaze) | Tmer®C Ri
OCH3 3.27 140 0.40

Br 3.59 157 0.42
CoHs 3.66 175 0.43

Two correlation equations were construced on
computer:

Tmeet= 90 Ig(AANB) -154
Rt=0.07 Ig(Axg) +0.17

The correlation coefficient r-is respectively
equal to 0.982, 0.981. Thus in accordance with
Jaffes criterium [6], the correlation is satisfactory.

Thus, Ig(A,zg) s also effective topologic index
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