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ABSTRACT. Mathematical chemistry is a new branch of modern theoretical chemistry. By application
of the categories of higher algebra (groups, graphs, matrices and etc) it investigates the problems of
structural chemistry (molecules and their transformations). Mathematical-chemical investigation of
some chloranhydrides of carboxylic acides was carried out within the scope of quasi-ANB-matrices
method. The diagonal elements of quasi —ANB — matrix are the sums of the atomic numbers of those
chemical elements, which the structural fragments of the molecule contain, nondiagonal ones are the
multiplicities of the chemical bonds between the structural fragments. Thus quasi-ANB-matrices are
constructed on the basis of molecular models. The decimal logarithm of the value of the determinant of
quasi-ANB-matrix is effective molecular descriptor (topologic index) for construction of the correlation
equations of “structure-properties” type. Three correlation equations were constructed. Correlations
are satisfactory. Shannon’s information entropies were calculated for these compounds. ©20/7 Bull.
Georg. Natl. Acad. Sci.
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Mathematical chemistry is a new branch of mod-  ones are the multiplicities of the chemical bonds. For
ern theoretical chemistry. By effective application of  arbitrary XYV molecule ANB —matrix has the form:
the categories of higher algebra-groups, graphs, ma-
trices — it investigates and solves many considerable Z, Axy DNxy
problems of structural chemistry.

Contiguity matrices of molecular graphs and their Axy Zy A yv
modifications are widelyused in mathematical chem-
istry and ANB-matrix falls into this type [1-4].

The diagonal elements of ANB-matrix are the

atomic numbers of the chemical elements, nondiagonal where Z, Z,2, are the atomic numbers of X, Y,V
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Table
12(A 158 )s Tpous d420, nD20 and H_ for chloranhydrides of carboxylic acids
Compound lg(AANB) Thooil ds? np?’ Hs
CH3COCI 2.56 52 1.105 1.3897 1.8427
C2HsCOCI 2.72 80 1.065 1.4051 1.6855
CsH7COCI 2.82 102 1.026 1.4121 1.3792
C4HyoCOCI 2.90 128 1.016 1.4155 1.4904
chemical elements; Axy, A, Ayv are the multiplicities zZ, 1
of X~Y, X~V, Y~V chemical bonds.
The modernized form of ANB—matrix — quasi— 1 Zy

ANB — matrix ( ANB ) was elaborated. Its diagonal
elements represent the sums of the atomic numbers
of those chemical elements, which the structural frag-
ments of the molecule contain; nondiagonal elements
are the multiplicities of the chemical bonds be-
tween the structural fragments. Thus 4NB— matrix
is constructed on the basis of molecular model and it
is an innovatory approach in mathematical chemis-
try.

Chloranhydrides of carboxylic acids were inves-
tigated within the scope of 4ANB—matrices method.

The simplest model was elaborated for them:
X-Y,
where:

XECH3CO, C2H5CO, C3H7CO ....... . Y=CI.

Corresponding ANB—matrix has the form:
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In the Table the data of 1g(A d® n*

ANB )s Tboil’ 4
and H_(Shannon's entropy of information) are repre-
sented for these compounds [5].

Three correlation equations were constructed on
computer:

T, =2201g(A ;55),—518.4

d,*=-0.3901g(A , ), +2.126

n *=0.07991g(A ), +1.2147

The correlation coefficient r is respectively equal
to: 0.984; 0.982; 0.983. Thus, in accordance with
Jaffe's criterions [6], correlations are satisfactory.

Shannon's information entropy can be calculated
by formula

H, =-XPilog,Pi,

where Pi is the ability of the event (for example, to
"meet" in molecule Cl-atom) [7]. For these com-
pounds the values of Hs were calculated and they
are represented in the Table.
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