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Abstract

Our study included calculation of the theoretical Stability
constants (k) of nine aromatic imine compounds that were prepared and
identified practically in a previous study by two researchers (Adil Azzouz
and Mohammad.M.H.Al-Nieimi), which included nine compounds from
the phenolic Schiff bases. These stability constants of all imines under
study were calculated, Theoretically by four methods at the five
temperatures: (283,293,303,313,323 °K) and compared them with the
practical values obtained from the previous study mentioned above. The
four methods were chosen from quantum mechanics. The first and second
methods included semi-empirical calculations such as (Austen models)
(AM1)and method Semi empirical(PM3) while the third method (Hatree-
Fock) (HF) and the fourth method (Density Functional Theory) (DFT),
both from (abintio) methods, are more widely used by researchers for
accurate results in many previous studies.

In this study, a polarizable conductor calculation model (CPCM)
was added, which calculates the physical parameters of all compounds
under study in the solution phase instead of the gas phase using ethanol as
solvent at the five temperatures, as well as calculating the values of stability
constants and then calculation of thermodynamic parameters: (AG°,AH°
and AS°) theoretically and comparing them with their practical
counterparts.

Energy variables calculated theoretically by the three methods at
the five temperatures of all imines, which represent the stability of the
molecules through interference and stereo changes such as HOMO,
LUMO, hardness, chemical-electron voltage, and spherical electrophilic
guide (®) used to calculate some known and related variables, which have
to do with the stability of the molecules and their tendency in terms of
being an electrophile or nucleophile were determined in the calculations.
The values were changed according to the location and size of substitutes,
as well as the small values of (@), which indicate that studied imines
interacts as nucleophile (it has the ability to give electrons). These variables
were introduced in the four theoretical methods and linked together and
with (K) values, as well as its validity and accuracy in the statistical
analysis of all imines under study at the five temperatures. We obtained a
good match between the practical and theoretical values as well as the good
correlation coefficient values close to one.

The study also proved the validity of the test of the use of the beta
coefficients (B) for different wvariables in the sequence (C1-C7,
DM yarge,Bond OH1,Hardnes), showing that they have a clear effect on the
values of (K)because they represent the center of the reaction for the
stability parameters from the Standard Error (SE) is very small and within
acceptable ranges of experimental errors of the relation between them and



the values of stability constants in the regression analysis for all
compounds and the four methods, as well as the correlation coefficient
values for these variables in the multiple regression analysis close to one.
This shows the importance of using them in calculating the value of (K)
and comparing them with practical values.

The study showed that the values of the correlation coefficient (R?)
obtained from the methods (AM1) and (PM3) close to one are the best.

The negative values of (AG®) indicate that the stability reactions of
all the imines under study are carried out by a spontaneous process .while

The negative enthalphy (AH®) Indicate the emitter interaction heat
(Exothermic ),

The change in entropy(AS°) In theory must be negative , while
some of its values are positive the reason of the positive signal of the
compounds is due to the presence . Hydrogen bonds in complex and
interactions whose energy and bower are affected by change Temperatures.

In other words, the hydrogen bonds are effective(AS°®) to positive
Reference , This is expected and is consistent whith many previous studies
mentioned above.

Finally , our study proved the validity of theuse of four theoretical methods
and the accuracy of the results of the previous laboratory study conducted
by researchers (Adel Azzouz and Mohamed .M/H/Al-Nuaimi ) of the same
faiths and by approximating the values obtained from the current four
theoretical studies with the previous practical study when comparing

between the values of disintegration degree (& ) and stability constants (k)
and between values (AG®) , (AH®) , (AS°®) at the five thermal degrees .
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