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Abstract

This study focused on the molecular
orbital calculations of the aromatic nitro
compounds and cistrans isomers of
stilbene and azobenzene. Internal
rotations of the nitro, amino, hydroxyl
and phenyl groups are of main concern.
Calculated results may  provide
important information to study the
thermal decomposition of the nitro
compound. Results are in the following

1. Various density functiona theory
(DFT) and basis sets were selected to
study the molecular structures of the
position isomers of nitrobenzene,
nitrotol uene, nitrophenol and
nitroaniline as well as the interna
rotations of the nitro, amino and hydoxyl
groups. The torsional potentials and
their rotational barriers are found with a
V, barrier. Calculated results are similar
to the experimental results.

2. Various ortho and meta-substituted
groups in nitropyrazoles were calculated
by a DFT B3LYP/6-311G** level.
Distosion of the nitro group is expected
when the substituted group in the
ortho-position. Interna rotation of the
nitro group for each molecule is given
and the torsional potentials indicate that
internal rotation of the nitro group is a
V, barrier and the barrier height is larger
than that of in benzene ring.

3. A DFT B3LYP/6-311G** method
was selected to study the trans-cis
isomers of stilbene and azobenzene.
Caculated energies indicate that the
trans isomer is more stable than the cis
form. Internal rotation of the benzene
ring is more difficult than nitro, amino,
or hydroxyl group. However, the draw
torsiona potentials indicate thereisaV,
barrier.

nitropyrazole)



nitropyrazole

C-NO;

Density
functional theory (DFT)
DFT
Pyrazole
Vo
Stilbene
Zewalil
Stilbene
ZINDO/S
1. (NB) 2-
(2-NT) 2- (2-NP)  2-
(2-NA)
DFT B3PW91/6-311G**
B3P86/6-311G**  BLYP/6-311G**
BH and HLY P/6-311G**

B3LYP/6-311G**
B3LYP/6-31G*

B3LYP/6-31+G**

0° 180° 10°
V2
International
Journa of Quantum Chemistry 83, 332,
2001

2.
(
)
Va
NH; OH
2-nitrophenol
Vo
Computers & Chemistry
3.
CHO F
CH,F OCH; COOH CN 7

1-fluoromethyl-2nitrobenzene
6 2
2

Table 1. B3LYP/6-311G** caculated
torsional angles (0 ) of the nitro and the
substituted groups

Molecule 0 -NO, 6 -substituted group
2-nitrobenzal dehyde 27.2 6 -CHO=171.6
1-fluoro-2-nitrobenzene 216 6 -F=1785
1-chloro-2-nitrobenzene 356 6 -Cl=-177.3



1-fluoromethyl-nitrobenzene 31.0 0 -CFH, =576
1-methoxy-2-nitrobenzene 30.5 6 -OCH;=178.0
2-nitrobenzoic acid -39.2 6 -COOH =-37.0
2-nitrobenzonitrile 20.3 6 -CN =-120.4
2-nitrotoluene 19.0 6 -CH;=170.1
2-nitrophenol 0.0 6 -OH=0.0
2-nitroaniline 0.0 0 -NH,=0.1
Table 2. B3LYP/6-311G** calculated

internal rotational barrier for various
aromatic nitro compounds

Molecule Emin(hartree) A E(kcal/mal)
2-nitrobenzal dehyde -550.095791 213
1-fluoro-2-nitrobenzene -536.022741 292
1-chloro-2-nitrobenzene -896.379043 0.72
1-methoxy-2-nitrobenzene  -551.273261 1.40
2-nitrobenzoic acid -625.360979 0.77
2-nitrobenzonitrile -529.014392 2.95
2-nitrotoluene -476.058345 292
2-nitrophenol -512.008878 13.09
2-nitroaniline -492.124734 10.34
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