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It is clearly seen that nitro substituent, [Pn1] and [Pn5], exhibits a low fluorescent
intensity The emission spectra of condensation polymer containing 4-chloro-2,5-

diphenyloxazole moiety in polymer backbone studied in THF are shown in Figure 4.15.

3.00E+03

—e—cCP3
cPe
2.50E+03 | PO
—e—cP12
_ 2.00E+03
3
S
2 1.50E+03
[}
c
]
£
1.00E+03 |
5.00E+02 |
0.00E+00 ‘
300 350 400 450 500 550 600

Wavelength (nm)

Figure 4.15 Emission spectra of [CP3]-[CP12] at the same concentration

4.6.3 Quantum yield

The highest fluorescent quantum yield is observed for [P1], (¢ = 0.62).The 1%
feed amount of 4-chloro-2,5-diphenyloxazole chromophore gave a higher fluorescent
quantum yield than 5%. The high concentration of 4-chloro-2,5-diphenyloxazole moiety

probably quench the fluorescence resulting a lower fluorescent quantum yield.
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Chapter V

Conclusion

Novel monomers containing 4-chloro-2,5-diphenyloxaolze moiety have been
successfully synthesized with reasonable yield via a cyclization of the benzoyl cyanide
derivatives and corresponding benzaldehyde. These monomers have been tailored for

further react with methyl methacrylate and bisphenol A, in order to make a polymer

containing 4-chloro-2,5-diphenyloxazole moiety as a pendent chain and in the polymer
backbone by free radical and condensation polymerization, respectively.

In term of free radical polymer, acrylate monomers with various substituents
including H, F, OCH3 and NO, were copolymerized with methyl methacrylate (MMA) in
a different feed ratio, 1% and 5%. These polymers showed a high thermal stability in the
range of 247-280°C due to strong dipolar interactions in the solid state between 4-chloro-
2,5-diphenyloxazole moiety in the polymer side chains. The glass transition temperature
(Tg) valued in the range of 114-1280C and only one transition was observed. Thus, these
polymer are substantially amorphous in the solid state.

4-Chloro-2,5-bis-(4-fluorophenyl)oxazole monomer was condensed with
bisphenol A to make a poly(aryl ether). The optimum polymerization time to obtain a
high molecular weight was around 9 h. These poly(aryl ether)s exhibited an excellent
thermal stability ranging from 334-364°C and Tg valued in the range of 171-205°C.

These two types of polymers containing 4-chloro-2,5-diphenyloxazole have been
evaluated the optical properties. All polymer showed the maximum absorption and
emission band in the same range as 4-chloro-2,5-diphenyloxazole, parent molecule.
Introducing of methoxy and nitro substituents shifted the position of maximum
absorption and emission spectrum bathochromically.

The highest fluorescent quantum yield was observed for [P1], ¢+=0.62.The high
concentration of 4-chloro-2,5-diphenyloxazole probably quench the fluorescence

resulting a lower quantum yield.
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Figure B4: 'H-NMR of [4-(4-chloro-5-phenyl-oxazol-2-yl)-phenyl]-methanol derivatives
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Figure C1: Absorption spectra of compound [4]-[7] and PPO in THF at
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Figure C2: Emission spectra of compound [4]-[7] in THF at the same
concentration
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concentration



Intensity (a.u.)

1.00E+04

9.00E+03

8.00E+03

7.00E+03

6.00E+03

5.00E+03

4.00E+03 -

3.00E+03

2.00E+03 -

1.00E+03 -

0.00E+00 -

71

250 300 350 400 450
Wavelength (nm)

Figure C7: Absorption spectra of [P1]-[Pn5] at the same concentration

500

—o—P1

300 350 400 450 500 550
Wavelength (nm)

Figure C8:Emission spectra of [P1]-[Pn5] at the same concentration

600



Intensity (a.u.)

0.9

78

250

350
Wavelength (nm)

—o—CP3

Figure C9: Absorption spectra of [CP3]-[CP12] at the same concentration

3.00E+03

2.50E+03

2.00E+03

1.50E+03

1.00E+03

5.00E+02

0.00E+00

450

300

350

Wavelength (nm)

500

—6—CP3
CP6

550

Figure C10: Emission spectra of [CP3]-[CP12] at the same concentration

600



20 40 60 80 100 120 140 160 180 200

— D]
—I[Ps]

-1.5

Heat flow (a.u.)

Temperature
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Figure D2: Selected DSC thermogram of condensation polymer

79



