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INTRODUCTION

2-Aminothiazole derivatives are widely used as pharma-
ceuticals. For example, talipexol' and pramipexole” with a
2-aminothiazole moiety are used as antiparkinsonian drugs
and dopamine agonists; tigemonam?® is an antibacterial drug
and amthamine® is known as an antiasthmatic one. It is also
known that heterocyclic compounds with free amino groups
may exhibit teratogenic and mutagenic properties because of
their ability to form non-covalent complexes with DNA>, The
2-aminothiazole derivatives with an acylated amino group may
be of interest as potentially less toxic drugs with a wide variety
of pharmacological activities. A number of publications have
described the synthesis of 2-aminothiazoles, N-acylated with
aliphatic™"', aromatic’*'"* and dicarboxylic acids'®'*'®. The
importance of such derivatives is due to their biological prop-
erties; for example, some of them show significant bacterio-
static’, tuberculostatic®, hypoglycemic, antiinflammatory,
diuretic and fungicidal activities'’ and some of them are useful
for treating of asthma'*.

In this study, molecular geometry, optimized parameters
and energies are computed and the performance of the compu-
tational methods for density functional theory (HCTH/
PBEI1PBE) levels at 6-31G* basis sets are compared.

The HOMO represents the ability to donate an electron,
LUMO as an electron acceptor represents the ability to obtain
an electron the HOMO and LUMO energy calculated by
HCTH/PBE1PBE at 6-31G* method.

EXPERIMENTAL

All calculations were performed using the Gaussian 98
package of program'” on a Windows-XP operating PC. The
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The molecular geometry and energies of N,N'-bis-(2-thiazol-yl)methylenediamine (1) in the ground state are calculated by using the
density functional (HCTH/PBE1PBE) methods with 6-31G* basis sets. The calculated HOMO and LUMO energies also confirm that |
charge transfer occurs within the molecule. The geometries and energies obtained from HCTH/PBE1PBE/6-31G* calculations are in
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molecular structure of the title compound in the ground state
is computed by performing both HCTH and PBE1PBE with
6-31G* basis sets.

RESULTS AND DISCUSSION

The optimized molecular structure of title molecule is
obtained from Gaussian 98 and GaussView 3.0 programs are
shown in the Fig. 1.

Fig. 1. Numbering system adopted in the study for (1) by using DFT/6-
31G”

Computational (theoretical) calculations energy diffe-
rences for the compound (1) were determined by optimizing
the geometry at various computational levels. Comparison of
the energies at the HCTH/6-31G*, PBE1PBE/6-31G* levels
listed in Table-1 shows the differences in the energies.

The optimized structural parameters of compound (1)
calculated by density functional theory HCTH/PBE1PBE
levels with the standard 6-31G* basis set are listed in Table-2.
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Bond lengths of all pairs decrease in going from HCTH/6-
31G* to PBE1PBE/6-31G*. The comparative graphs of bond
lengths and bond angles of title molecule are presented in
Figs. 2 and 3 respectively.

TABLE-1
THEORETICALLY COMPUTED ENERGIES (a.u.), ZERO-POINT
VIBRATIONAL ENERGIES (kcal mol"'), ROTATIONAL
CONSTANTS (GHz), ENTROPIES (cal mol” K') FOR
COMPOUND OF (1) AT THE HCTH/PBE1PBE/6-31G*

HCTH(6-31G*) PBEIPBE(6-31G*)

Parameters

Total energy -1286.7375 -1285.8656
Zero-point energy 96.3816 98.4072
Rotational constants 1.4584 1.3943
0.2775 0.2975
0.2672 0.2882
Entropy total 113.889 100.101
Translational 41.958 41.629
Rotational 32.363 31.477
Vibrational 39.568 25.618
TABLE-2

GEOMETRICAL PARAMETERS OPTIMIZED OF
COMPOUND (1), BOND LENGTH (A) AND
ANGLE () AT THE HCTH/PBE1PBE/6-31G*

Bond lengths HCTH PBE1PBE
6-31G*

C(1)N(18) 1.314 1.311
C(1)S(20) 1.834 1.818
C(1)N(6) 1.361 1.357
N(18)C(2) 1.391 1.392
S(20)C(3) 1.801 1.801
C(2)C(3) 1.362 1.356
N(6)C(8) 1.456 1.451
C(8)N(11) 1.456 1.451
N(11)C(13) 1.361 1.357
C(13)N(19) 1.314 1.311
C(13)S(21) 1.834 1.818
N(19)C(14) 1.391 1.392
S21)C(15) 1.801 1.801
C(14)C(15) 1.362 1.356
N(19)C(13)S(21) 114.12 114.36
N(19)C(13)N(11) 124.90 124.04
SQ21)C(13)N(11) 120.94 121.57
C(13)N(19)C(14) 111.83 111.70
C(13)S21)C(15) 86.74 86.92
N(19)C(14)C(15) 116.91 116.80
S(21)C(15)C(14) 110.37 110.18
N(11)C(8)N(6) 114.84 113.74
N(6)C(1)S(20) 121.94 121.57
N(6)C(1)N(18) 124.90 124.04
S(20)C(1)N(18) 114.12 114.36
C(1)N(18)C(2) 111.82 111.70
C(1)S(20)C(3) 86.74 86.92
N(18)C(2)C(3) 116.91 116.80
S(20)C(3)C(2) 110.37 110.18

The bond length C1-N6 is 1.361 and 1.357 at HCTH/6-
31G* and PBE1PBE/6-31G* level. Also C8-N6 is 1.456 and
1.451 at HCTH/6-31G* and PBE1PBE/6-31G* level. Hence
in the case of DFT calculation, the value of bond length C8-
N6 is 0.095 A at HCTH/6-31G* level and 0.094 A at
PBEIPBE/6-31G* greater than bond length C1-N6. This
increase of bond length is exactly may be due to the single
(C-N) and double (C=N) bond lengths.
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Fig. 3. Bond angle differences between theoretical [DFT] approaches

The HOMO represents the ability to donate an electron,
LUMO as an electron acceptor represents the ability to obtain
an electron the HOMO and LUMO energy calculated by
HCTH/PBEI1PBE levels with the 6-31G* basis set Fig. 4. This
electronic absorption corresponds to the transition from the
ground to the first excited state and is mainly described by
one electron excitation from the highest occupied molecular
or orbital (LUMO). The HOMO is located over the group, the
HOMO—LUMO transition implies an electron density transfer
to ring from chlorine and partially from ring.

(DFT/HCTH)

< J

ELUMO =-0.01935 a.u EHOMO =-0.25744 a.u
AE =-0.23809 a.u

(DFT/PBE1PBE)

T PP

ELumo = 0.01302 a.u Enomo = -0-29552 a.u
AE =0.30854 a.u

Fig. 4. Atomic orbital compositions of the frontier molecular orbital for
compound (1)
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Conclusion

Density functional theory (HCTH/PBEIPBE) levels at
6-31G* basis sets calculations were carried out on N,N'-
bis-(2-thiazol-yl)methylenediamine. The HCTH and
PBE1PBE method with the 6-31G* basis set have been used
to determine the ground state geometries, energies of compound

(D).
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