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N-phenyl-3-para nitrophenyl isoxazolidine-5-carbonitrile compound has been
investigated by Raman spectroscopy at room temperature. Raman spectra have
been measured at 647.5 nm excited laser lines in the frequency range 150-4000

cm™!. The wave numbers, widths, and intensities of the Raman lines were
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determined by fitting using the LabSpec5 software with a combined Lorentzian—
Gaussian band shape. The error range for the determination of the peak position
was + 0.5 after the accumulation of the data and the fitting procedure. The
Raman spectrum is characterized by a series of bands in the 150-4000 cm™'

1. Introduction

Organic materials are frequently characterized by
their various chemical properties, which could lead
to technological innovations. Nitrogen containing
heterocycles with an oxygen atom are considered
as an important Class of compounds in medicinal
chemistry because of their diversified biological
applications.lsoxazolidine (1a) is a five membered
heterocyclic compound containing oxygen and
nitrogen atoms in the 1, 2 positions, it is the
saturated relative of Isoxazole (1b); its partially
saturated analogs are called isoxazolines (1c-e).
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Isoxasolidines are very useful organic compound
because of their application as medicines or
insecticides; they are known to possess biological
activities as antibacterial [1], anti-HIV [2],
antifungal [3], anti-diabetic [4], etc. They form
important families of heterocycle, as simple
heterocycle or forming part of complex structures.

Besides, they provide a convenient path for the
synthesis of natural base and natural compound
containing N and O atoms in the molecules. Thus,
they can be used as intermediates to synthesize
natural base [5].

The vibrational spectroscopy applied to organic
materials is one of the most broadly applied
techniques  for  the identification  and
characterization of molecules, as well as for the
determination of molecular structures [6-8]. Raman
spectroscopy  frequently  offers  additional
information about molecular vibrations.

The purpose of this paper is to investigate by
Raman spectroscopy the vibrational properties of
N-phenyl -3-para nitrophenyl isoxazolidine-5-
carbonitrile compound and determines reasonable
vibrational frequencies. The various bands were
attributed to their respective vibrational mode.

2. Experimental Details

Raman scattering investigations were performed
using as excitation the 647.5 nm radiation of an
Ar—Kr laser, and a T64000 multichannel Raman
spectrometer (Horiba—Jobin—Yvon) equipped with
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a cooled CCD detector. The laser power in the
samples was limited to 7 mW. The spectra were
measured from 150 to 4000 cm™ with a 500 tr/mm
grating and 200 s exposition times. The resolution
(FWHM) was 2.1cm™t. The measurements were
made under a microscope in the backscattering
geometry using an X-50 LF objective, on the (001)
natural face of single crystals (z-axis) in z(xy)z
polarization, where y stands for a birefringence
direction.

The wave numbers, widths, and intensities of the
Raman lines were determined by fitting using the
LabSpec5 software with a combined Lorentzian—
Gaussian band shape. The error range for the
determination of the peak position was + 0.5 cm™*
after the accumulation of the data and the fitting
procedure.

3. Results and Discussions

3.1. Geometry optimization

N-phenyl -3-para nitrophenyl isoxazolidine-5-
carbonitrile compound is formed by 35 atoms it
has 96 fundamental vibrations; Gaussian view
software package [9] was used for the geometry
optimization represented in Figurel.
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Figure 1. Optimized geometry of N-phenyl -3-
para nitrophenyl isoxazolidine-5-carbonitrile
compound
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The C-C distances in the phenyl group are in the

range 1.379 — 1.393 A and the C-C-C angle

values vary between 119.5 and 120.9. In the

isoxazolidine the C-C distances are in the range
1.514 — 1.534 A, the C-C-C angle values is 112.8
and the N-O distance equal to 1.448 A. The C=N
bond distance equal to 1.137 A. In the nitro group
the N7=0 bond distance equal to 1.235 A, and the
O-N-O angle values is 123.87.

3.2 Vibrational frequencies

The Raman spectrum is characterized by a series of
bands in the 150 — 4000 cm™* spectral range (figure
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2), the wave numbers of the Raman lines were
determined by fitting using the LabSpec5 software
with a combined Lorentzian—Gaussian band shape.
(figure 3) shows the deconvolution of the Raman
spectrum in the frequency range 150-4000 cm-1
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Figure 2. Raman spectrum of N-phenyl -3-para
nitrophenyl isoxazolidine-5-carbonitrile compound
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Figure 3. Deconvolution of the Raman spectrum in
the frequency range (a), 150-1500 cm*; (b),
1500-4000 cm?

3.2.1. C-H vibrations

The asymmetric and symmetric C-H stretching
bands appear in the 3000-3200 cm™ range, the in-
plane C—H stretching bands in the 1000-1375 cm*
range and the out of- plane C—H stretching bands
in the 650-900 cm range [10, 11]. Regarding the
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experimental results, in the Raman spectrum the
C—H stretching bands appeared in the 3022.6—
3292.7 cm range, in-plane and out-of-plane C— H
stretching bands were observed in the 1024.7-
1337.8 cm?® and 614.6-994.2 cm? ranges,
respectively.

3.2.2. C-C vibrations

C—C ring stretches in aromatic compounds appear
in the 1400-1600 cm® region [9, 10]. In the
experimental Raman spectrum, C—C ring stretches
were assigned to 1598.1 cm™.

3.2.3. C = N vibrations

A particular band at 2234.5 cm™ characterizes the
C = N stretching vibration in the experimental
Raman spectrum.

4. Conclusions

In this work, N-phenyl -3-para nitrophenyl
isoxazolidine - 5- carbonitrile compound has been
investigated by Raman spectroscopy and Raman
spectra have been studied. The Raman spectrum is
characterized by a particular band at 2234.5 cm
which was assigned to the C = N stretching
vibration. C-C ring stretches were assigned to
1598.1 cm™. All the results are in a fairly good
agreement with the predictions.
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