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Abstract :  Phenothiazine with electron-rich nitrogen and sulfur heteroatoms has a high electron-donating ability  which
promotes a good conjugation and therefore low band-gap with consequences upon charge carrier mobility improving and
shifting of light emission in visible domain. Moreover, its non-planar butterfly conformation inhibits molecular aggregation and
thus preserves quite well the fluorescence quantum yield in solid state compared to solution. Therefore phenothiazine and its
derivatives are promising hole transport materials for use in organic electronic and optoelectronic devices as light emitting
diodes, photovoltaic cells, integrated circuit sensors or driving circuits for large area display devices. The objective of this
paper was to obtain a series of new phenothiazine derivatives by introduction of different electron withdrawing substituents as
formyl, carboxyl and cyanoacryl units in order to create a push pull system which has potential to improve the electronic and
optical properties. Bromine atom was used as electrono-donor moiety to extend furthermore the existing conjugation. The
understudy compounds were structural characterized by FTIR and 1H-NMR spectroscopy and single crystal X-ray diffraction.
Besides, the single crystal X-ray diffraction brought information regarding the supramolecular architecture of the compounds.
Photophysical properties were monitored by UV-vis and photoluminescence spectroscopy, while the electrochemical behavior
was established by cyclic voltammetry. The absorption maxima of the studied compounds vary in a large range (322-455 nm),
reflecting the different electronic delocalization degree, depending by the substituent nature. In a similar manner, the emission
spectra reveal different color of emitted light, a red shift being evident for the groups with higher electron withdrawing ability.
The emitted light is pure and saturated for the compounds containing strong withdrawing formyl or cyanoacryl units and reach
the highest quantum yield of 71% for the compound containing bromine and cyanoacrilic units. Electrochemical study show
reversible oxidative and reduction processes for all the compounds and a close correlation of the HOMO-LUMO band gap with
substituent nature. All these findings suggest the obtained compounds as promising materials for optoelectronic devices.
Keywords : electrochemical properties, phenothiazine derivatives, photoluminescence, quantum yield
Conference Title : ICMSAPC 2015 : International Conference on Materials Science, Applied Physics and Chemistry
Conference Location : London, United Kingdom
Conference Dates : June 28-29, 2015

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:9, No:06, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

06
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/2
73

20
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(06) 2015 1

https://publications.waset.org/abstracts/27320.pdf

