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ABSTRACT. Mathematical-chemical investigation of some straight-chained monohydric alcohols was
carried out within the scope of ANB-and quasi-ANB-matrices methods. Four correlation equations of
»Structure-properties” type were constructed. Two correlations are good, two — satisfactory.
© 2016 Bull. Georg. Natl. Acad. Sci.
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Contiguity matrices of molecular graphs and their various modifications are widely used in mathematical
chemistry for investigation of molecules (chemical statics) and their transformations (chemical dynamics)
and ANB- and quasi-ANB-matrices ( ANB ) fall into their type [1,2].

The diagonal elements of ANB-matrix represent atomic numbers of the chemical elements, which the
molecule contains. Nondiagonal elements are the multiplicities of the chemical bonds.

For arbitrary XYV molecule, the ANB-matrix has the form:

Axy Ayy Zy

where: Z,, Z and Z,, are atomic numbers of X, Y, V chemical elements; A, A
X~Y, X~V, Y~V chemical bonds.
For large molecules the calculations on the basis of ANB-matrices are rather labour-consuming, thus the

v A, are the multiplicities of

modernized form of ANB-matrices — quasi-ANB-matrix ( ANB ) was elaborated. Its diagonal elements are the
atomic numbers of chemical elements, which some structural fragments of the molecule contain; nondiagonal
elements are the multiplicities of the chemical bonds between the structural fragments. Thus, ANB -matrices

are constructed on the basis of molecular models.
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Straight-chained monohydric alcohols were investigated within the scope of ANB- and ANB -matrices

methods. The simplest model was elaborated for these alcohols:

R-X,
where R =CH,, C,H,, C,H,... X=0H.
Corresponding ANB -matrix has the form:
Zp 1
1 Zy

In the Table the data Ig(A, ), 1g( A sxp )s T, and Sg% are represented for some straight-chained mono-

hydric alcohols [3].

Table. 1g(D,\p), 12(A ,zg ) Thon, 2nd Sggg for straight-chained monohydric alcohols

alcohol 1g(Aang) 18(A i) Tooil, °C S0y, cu
CH;0H 1.30 1.90 64.72 57.29
C,HsOH 1.87 2.18 78.32 67.54
C;H,OH 2.44 2.35 97.17 77.59
C4HyOH 3.01 2.47 117.7 86.90

Four correlation equations were constructed on computer:
T, =34.51.1g(A, ) +13.77
S90s=16.91.1g (A, ) +35.92

T, = 135.86. 1g(A,x5) 2179

8905 =66.76 .1g (A g5 ) —78.01
The correlations coefficient r is respectively equal to 0.992; 0.993; 0.982; 0.984. Thus, in accordance with
Jaffe’s criterion [4], the first two correlations are good, the third and fourth — satisfactory.

Thus, Ig (A, ) and 1g (A ,xp ) are effective topological indexes for construction of correlation equation

ANB-

Lstructure-properties” type.

Bull. Georg. Natl. Acad. Sci., vol. 10, no. 1, 2016



90 Mikheil Gverdtsiteli, Maia Rusia, Ilia Gverdtsiteli

”ﬁ?&%@%ﬁ%d

%maoaﬁmo 5(*)63.)93*362@.)330.)50 aﬁ)m.)&maoéso 15306@01&
3.)0‘)33.)@0 5'314)— ﬂoao'aﬁ)o a.bam 3360930

9. 333fjomgemo, 3. Aglos, o. azgtefoonmo

0. xogoboggogiols ZJJBJ,Q’{")&OZS me,Q’OZSOZS Zh)bgg’aﬁ’()%{") ;7503(‘76[50@‘7@0

(Fo®Bmmagboemas 33509300l Fg3@ol 8. Lsdlembosl dogé)

B')&O&'{]%QOQ %maoaﬁmo 5m630Q~36:x.)330050 36m®m30050 1330(4)6013 300)330&0 d'aﬁ)—ﬂoao'aﬁ)o

3%dmggmagas 968- s 33b0-368-dogo(3980L Igmmpols ad3dmyggbgdoo. Sagdnmos ,,5mbsgmds-
0)3015363601}” &0301} mmbo dm&)aQOGO'a&)O aosémgaao. aoammagaaa.) 053850, 6(")8 3063{]‘20 (")60

d(")&){]QOGOO 60%00, BMQ(") (")60 - Qoaadaaam(gomabagmn.

REFERENCES

1. Gverdtsiteli M., Gamziani G.,, Gverdtsiteli 1. (1996) The Contiguity Matrices of Molecular Graphs and their
Modifications (Tbilisi).

2. Kupatadze K., Lobzhanidze T., Gverdtsiteli M. (2007) Algebraic-chemical Investigation of some Organic

Molecules and their Transformations, Tbilisi.

Morrison R., Boid P. (1970) Organic Chemistry, Boston.

4. Gverdtsiteli M. (1982) Physical Organic Chemistry. Tbilisi (in Georgian).

W

Received January, 2016

Bull. Georg. Natl. Acad. Sci., vol. 10, no. 1, 2016



