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ABSTRACT

degradation upon heating was calculated.

The aim of this study is to synthesize new oxazole derivatives dyes and to study their spectral properties, such as UV-Visible, 'HNMR,
FT-IR and fluorescence. Most of these compounds showed absorption in the visible region with wave length spreading over wide
spectrum of color ranging from brown to violet. The fluorescence of these dyes were measured in ethanol and showed from strong
to moderate confirm the dye formation. The solvatochromism of these dyes studied in two solvents with different polarity, namely
chloroform and acetonitrile. The photo stability of thin film of PMMA and the rate were monitored and the percentage of

Keywords: Absorption emission spectra, degradation, Oxazole derivatives dyes, Synthesis.

INTRODUCTION

tyryl dyes of the general formula R-Het'-CH =CH-Ar

X- can undergo E-Z isomerization, electrocyclization

and [2 + 2] cycloaddition photoreactions owing to
the presence of ethylene bonds in the dye molecules.'™
Styryl dyes are widely used as sensitizers and other
additives in the photographic industry.®® Styryl dyes are
also of potential interest in the fabrication of nonlinear
optical materials due to their large hyperpolarizability.™
Oxazole or its fused derivatives find extensive use in the
industrial purposes and the interest in their chemistry has
increased due to the application of such moieties in
photosensitization or in valuable optical brighteners™ and
in analytics."> Dye organization is also considered to be
the key to advanced functional organic materials for
electronics and photonics™™ some of these dyes are
growth inhibitors to bacteria and to the mitosis of
fertilized sea urchin eggs.'® They possess hormonal effects
on plant growth” and can be used for the determination
of the sensitivity of micro-organism to antibiotics.'® They
can also be used as laser dyes™ *° and producing offset
printing plates.”*?

MATERIALS AND METHODS
Physical measurements

The Melting points were determined by using melting
point apparatus smp3. The IR spectra were recorded in
KBr pellets on a Nicolet 400D spectrometer and *H NMR
spectra were recorded in DMSO with TMS as internal
standard on a Bruker spectrometer at 400 MHz.
Absorption spectra were recorded on a perkin elmer
spectroscopy lambda EZ210 spectrophotometer in
various solvents. The thermal stability of all the dyes
synthesized in the present study was assessed on a

DuPont 951 thermal analyzer in air at a heating rate 80°C
min.

General procedure for synthesis of benzoxazole
derivatives
Equivalent quantity from 3-ethyl-2-

methylbenzo[d]oxazol-3-ium and aldehydes in round
bottom, added 0.1 ml diethyl amine to the mixture was
heated to reflux in ethanol (10 ml) for 3 h. kept the
reaction in the room temperature. The solid was collected
washed and recrystallized by ethanol (scheme 1). The
derivatives dyes show in (Table 1).

(Lo @W‘a

R=CH;

Figure 1: The IR (KBr) spectrum of compound 2.29.
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Figure 2: The *H-NMR (DMSO-dg, TMS, 5-ppm) spectrum
of compound 2.29.

Selected spectral data

Compound 2.29: IR (KBr) 1517 (C=N), 1618 (C=C), 3015 (C-
H). IH NMR (300 MHz, DMSO-ds 6 ppm) 7.91 (d, 2H), 7.76
(m, 3H), 7.47(m,4H), 7.12(s, 1H), 3.95(s, 6H), 2.71(s, 1H),
1.85(d, 3H).
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Thermal degradation

The photo stability of thin film of PMMA and the rate
were monitored and the percentage of degradation upon
heating was calculated, shows in (Table 4)

RESULTS AND DISCUSSION

The structures of newly described compounds were
confirmed by FT-IR, 'H-NMR, UV-Vis spectroscopic
methods. Physical properties shown in (Table 2). UV-Vis
absorption spectra of dyes were recorded in chloroform
and acetonitrile. The absorption maxima (A- max) of all
dyes was found in range of 355 - 495 nm as shown in
(Table 3) It was found that N* (Atoms with no lone pair
electrons but have a partial positive charge ) is an
electron withdrawing group and auxochrome like I and
CHz electron releasing groups, this increases intensity of
color .

Table 1: Chemical structures of the starting compounds and styryl dyes

Starting Starting aldehyde Styryl dye
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2-(4-(dimethylamino)styryl)-3-ethylbenzo[d]oxazol-3-ium iodide
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Benzo[d][1,3]dioxole-5-carbaldehyde

2.28
3,5-dimethyl-1-phenyl-1H-pyrazole-4-carbaldehyde 2.29
(E)-2-(2-(3,5-dimethyl-1-phenyl-1H-pyrazol-4-yl)vinyl)-3-ethylbenzo[d]oxazol-3-ium iodide
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(E)-2-(2-(benzo[d][1,3]dioxol-5-yl)vinyl)-3-ethylbenzo[d]oxazol-3-ium iodide
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2.32
2-Chlorobenzaldehyde

2.33
(E)-3-ethyl-2-(2-methylstyryl)benzo[d]oxazol-3-ium iodide

Dye no.
2.19
2.21

2.23
2.25

2.27

2.29

231
2.33

When the dyes were dissolved in Chloroform and

Table 2: Yield, Melting points and color of styryl dyes

Acetonitrile, the color of the dye solutions was different.

This

is the effect of the solvatochromism. The

Dye no.

solvatochromic effect happened as a consequence of

polarity of the solvent used, influencing A max to shift 219
towards shorter or longer wavelengths depending on 291
types of the interaction between the solvent and the dye

molecule in its ground and excited states.(imp) Thus 2.23
when a given dye was dissolved in Chloroform (less 2.25
polar), poorer stabilization of the dye’s excited electronic 297
state brought about a higher energy gap between the 229
ground and excited states of the dye molecules and a :
hypsochromic shift was observed, compared with 2.31
Acetonitrile as show in (Table 3) and Figure 3-4. 2.33

Dye name Yield% Melting points C Color
2-[2-(3,4-Dimethoxyphenyl)-vinyl]-3-ethyl-benzooxazol-3-ium;iodide 63.5 (0] Brown
2-[2-(2,5-Dimethoxyphenyl)-styryl]-3-ethyl-benzooxazol-3-ium;iodide 50 101 Brown

3-Ethy|-2-[2-(2,4,5trimethoxyphgnyl_)—vinyI]-3-ethyI-benzooxazol-3- 779 91 Brown
ium;iodide
2-[2-(4-Dimethylaminophenyl)-vinyl]-3-ethyl-benzooxazol-3-ium;iodide 89 76 Violet
PO I L e W o v
2-[2-(3,5-dimethyl-1-pheny|-1H-pyrago|—_4-yl))-vinyI]-3-ethyI-benzooxazol-3— 69 oil Black
ium;iodide
2-(2-benzo[1,3]dioxol-5-yl-vinyl)-3-ethyl-benzooxazol-3-ium;iodide 56 (0] Brown
2-[2-(2-chlorophenyl)-vinyl]3-ethyl-benzooxazol-3-ium;iodide 77 160 Black

Table 3: Photo-physical characteristics of the styryl dyes

Amax (nm) (3 (L mol-'cm1))

Chloroform Acetonitrile
360 355
355 350
470 450
515 495
360 355
370 360
365 355
365 355

E=
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Figure 3: UV-Visible of compound [2.29] in chloroform
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Figure 4: UV-Visible of compound [2.29] in acetonitrile

Thermal analysis plays an important role in the study of
the structure and stability of dyes. The applicability of
some dyes for special uses and determining the thermal
stabilities of them are also very important.® The
resistance to heat at elevated temperatures is one of the
main properties required of dyes wused in high
temperature processes such as dyeing, printing and
photocopying and in high technology areas such as lasers
and electro optical devices. 2

The results of the thermal analysis of these dyes can be
used to obtain useful Information about their thermal
stability and also to determine the temperature range in
which they can be used without changes in their
composition, color and properties.25 From (Table-4) we
found that dye [2.29] has less degradation so it is more
stable than others because it was found that conjugation
of N with alkyl group and another N conjugate with vinyl
group in the other side Figure 5.

Table 4: Degradation of dyes at 80°C -Duration 3 hrs

Samples Percentage of degradation %

2.19 17
2.21 4

2.23 10
2.25 23
2.27 36
2.29 0

2.31 27
2.33 85
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Figure 5: UV-Visible spectra of compound [2.29] in poly
methyl methaacrylate film.

CONCLUSION

In this work, eight new oxazole derivatives dyes were
synthesized. Characterization and the absorption ability
of the dyes were studied. The results showed that the
solvent effect on UV-Vis absorption spectra of the
investigated oxazole dyes is very complex and strongly
depends on the nature of the substituent’s. The results on
degradation indicate that these compounds have
different photochemical and thermal reactivity’s. The
thermal analysis of oxazole dyes demonstrated that the
stability of the dyes depends on the substituted groups
and their position in the dye structures.
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