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Abstract A series of poly(azomethine)s (PAMs) were syn-
thesized from N'-(4-aminophenyl)-N'-(4-phenoxyphenyl)
benzene-1,4-diamine (DA) and various dialdehydes to
investigate the influence of structure of polymer chain and
triphenylamine-based phenoxy pendant group on the opto-
electronic properties. The structural characterization of the
resulting poly(azomethine)s was carried out by solubility
test, gel permeation chromatography, viscosity measure-
ment, fourier transform infrared (FTIR) spectral and CHN
elemental analysis. The photophysical and electrochemical
properties of the materials were scrutinized by UV-vis,
photoluminescence, time correlation photon counting spec-
tral analysis (TCSP) and cyclic voltammetry. The thermal
stability of the poly(azomethine)s was assessed by differ-
ential scanning calorimetry and thermogravimetric analy-
sis found to be stable upto 300 °C. These polymers exhibit
moderate inherent viscosity range from 0.99 to 1.15 g dL ™!
and appreciable organosolubility. The presence of triphe-
nylamine and azomethine (CH=N) linkage in our synthe-
sized materials rendered them fluorescent, emitting green
light upon excitation at 375 nm with quantum efficiencies
of 3.9-8.5%. The pendant phenoxy group at para-position in
new poly(azomethine)s has also lowered the onset oxidation
potentials and elevated the HOMO levels. Additionally, the

P< Humaira Masood Siddiqi
humairas @qau.edu.pk

Chemistry Department, Quaid-I-Azam University,
Islamabad 45320, Pakistan

Department of Chemical and Biomolecular Engineering,
KAIST, 291 Daehak-ro, Yuseong-gu, Daejeon 34141,
South Korea

Present Address: Department of Chemistry, Kohat
University of Science and Technology (KUST),
Kohat 26000, Pakistan

presence of conjugation increases the fluorescence time of
the excited state in conjugated polymers which was found
in the range 9.22—-11.17 ns, sufficient to be use in future
optoelectronic applications.
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Introduction

Aromatic poly(azomethine)s are distinguished as high per-
formance materials with excellent thermal stability, good
mechanical strengths and photophysical properties. Recently,
conjugated aromatic poly(azomethine)s (PAMs) magnetized
modern researchers because of their applications in opto-
electronics such as polymer light-emitting diodes, pH sen-
sors and photovoltaics [1-3]. However, their rigid rod like
aromatic polymer backbone is responsible for their low orga-
nosolubility/processability and performance in optical appli-
cations [4]. Thus their utility in various fields is restricted.
To enhance the solubility of polymers, various efforts have
been made such as incorporation of bulky disruptive units
and flexible ether linkage in main polymer chain, or bulky
pendent groups at polymer backbone are various approaches
to improve the solubility of the poly(azomethine)s without
compromise on their thermal stability. The introduction of
propeller shaped, 3-dimensional triphenylamine (TPA) unit
in main polymer chain has potential to form an amorphous
structure, enhancing its solubility and film-forming capabil-
ity [5]. It is reported that the TPA based poly(azomethine)s
are self-focusing materials for non-linear optics [6].

The photophysical properties of the polymer light-emit-
ting layers are of special interest for the optoelectronic appli-
cations. Polymers based on (TPA) constructing unit, are of
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special interest of the day due to their interesting photo-
physical properties and electrochemical properties [7]. The
TPA based poly(azomethine)s have found their applications
in organic electronics because of excellent hole-transport
properties. Small Schiff base molecules with TPA units are
promising materials for electrochromic applications [8].
Sanchez et al., have investigated the potential applications
of polytriphenylamine in photovoltaic applications [9].
Palewicz and his co-workers [10] have demonstrated that
the spin-coated processable poly(azomethine)s (PAMs) are
effective as one of the layers in organic solar cells. Tuning
of photophysical properties can be achieved by tailoring the
structure of PAMs for its potential use in various applica-
tions. The study of optical parameters, light-emission of
polymer chain, fluorescence time of exciting species and its
electrochemical stability prove its effectiveness for use in
future optoelectronic applications.

The present work is focused on the synthesis of TPA
based PAMs as the materials with good optoelectronic prop-
erties and to achieve high thermal stability with good orga-
nosolubility and excellent photophysical properties. For this
purpose, a series of triphenylamine based conjugated and
non-conjugated aromatic poly(azomethine)s (PAMs A-D)
from N'-(4-aminophenyl)-N'-(4-phenoxyphenyl)benzene-
1,4-diamine (DA) [11] and some dialdehydes (Diald A-D)
via piperidine catalyzed high temperature polycondensation
reaction were synthesized. The dialdehydes (diald A-D)
were selected to introduce flexible methylene spacers and
ether linkage in main polymer backbone to study the struc-
ture—property relationship. The photophysical properties
of the synthesized PAMs revealed shallow HOMO levels
(hence low oxidation potentials), low HOMO-LUMO gaps
and emission of green light. The synthesized materials also
exhibited good thermal and electrochemical stability along
with good fluorescence time. The observed behavior and
tuned optoelectronic properties of the synthesized materials
suggest their future use as promising materials for various
applications.

Experimental
Materials

Dialdehydes: 4,4'-[1,4-butandiyl bis (oxy)] dibenzaldehyde
(Diald-A), 4,4'-[1,12-dodecandiyl bis (oxy)] dibenzalde-
hyde (Diald-B) were purchased from Syntechem Co. Ltd,
China. Diamine monomer N!- (4-aminophenyl)-N'-(4-phe-
noxyphenyl) benzene- 1,4-diamine (DA) was synthesized as
described in literature [11]. Terephthaladehyde (Diald-C),
4,4'-diformyl-triphenylamine (Diald-D), piperidine and
absolute ethanol were obtained from Merck, Germany.
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Measurements

The CHNS analyzer, Flash 2000 series was used for elemental
analysis and Bruker a-Alpha-P model was used to collect FTIR
spectra by ATR method. The NMR measurement were con-
ducted on Bruker spectrometer, operating at 300 MHz in deu-
terated CDCI, containing TMS as internal reference. The GPC
measurements of poly(azomethine)s solution in NMP were
carried out on GPC instrument (PL-GPC 220, high tempera-
ture) to estimate PDI, weight and number average molecular
weight distribution. NETZSCH TGA analyzer, model TG209
F3 was used to evaluate thermal stability of the polymers in air
at rate of 10 °C. Netzsch DSC-404C (selb, Germany) differen-
tial scanning calorimeter was used to determine glass transition
temperatures (T,). UV-vis and PL spectra were recorded on
Cary, 100 Conc UV-vis and PC1 photon counter spectropho-
tometers respectively. CV measurements were conducted on
BAS-100B electrochemical analyzer using three-electrode
system with carbon, platinum wire and Ag/AgCl as working,
auxiliary and reference electrode, respectively. The time-cor-
relation photon-counting FL920, (Edinburgh instrument) was
used to determine fluorescence lifetime. The compact pico-
second pulse diode laser (375 nm), containing triple excita-
tion monochromator TMS 300-X and red sensitive high-speed
photon multiplier tube was used with detector response width
of 250 ps and spectral range 200-850 nm.

Synthesis of Poly(azomethine)s (A-D)

The poly(azomethine)s (A-D) were synthesized by the
reaction of diamine (DA) and dialdehyde (Diald A-D)
as outlined in synthetic scheme, Fig. 1. Dialdehydes
(DialdA-Diald D, 2.0 mmol), piperidine (0.3 mL) and
absolute ethanol (25 mL) was taken in pre-dried round bot-
tom flask. Stochiometric amount of diamine DA in10 mL
ethanol solution was added dropwise with vigorous stirring.
The reaction mixture was allowed to reflux for 30 min. The
PAMs (A-D) were filtered and washed sequentially with
warm water, ethanol and acetone to remove any low molecu-
lar weight oligomers [3]. The synthesized PAMs were vac-
uum desiccated at 50 °C for 12 h.

PAM A Yield: 74%. Colour:Yellow, FTIR: © (cm™!): 1638
(CH =N stretch, azomethine), 1360 (C-N stretch, TPA),
1221 (C-O-C stretch, ether), 685 (C-H stretch, azomethine).
"H-NMR: (CDCI;-TMS 25 °C) 8, ppm 8.45 (1H, s, azome-
thine), 7.84-7.87 (4H, dd, /=6, 2.7 Hz. 1), 7.34-7.39 (6H,
m, 2,6), 7.11-7.19 (7TH, m, 3,7), 6.93-7.1 (4H, m, 4,5), 4.28
(4H, t, J=6.3 Hz, 8) and 2.35 (4H, t, J=6.9 Hz, 9). Anal.
Calcd for C,;sH,3N;04 C, 80.21; H, 6.43; N, 6.24. found: C,
80.19; H, 6.42; N, 6.22.

PAM B Yield: 79%. Colour:Yellow, FTIR: © (cm™'): 1638
(CH=N stretch, azomethine), 1358 (C-N stretch, TPA),
1240 (C-O-C stretch, ether), 688 (C-H stretch, azomethine).
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Fig. 1 Synthetic route to the PAMs (A-D)

"H-NMR: (CDCI;-TMS 25 °C) 8, ppm 8.44 (1H, s, azome-
thine), 7.84 (4H, d, J=7.8 Hz. 1,1"), 7.30-7.34 (10H, m,
2,3,7), 7.14-7.2 (8H, m, 4,8), 6.94-6.99 (4H, m, 5,6), 4.28
(4H,t,J=6.3Hz,9),2.35 (4H, t, J=6.9 Hz, 10), 1.6 (20H, m,
11). Anal. Caled for C53H50N;05 C, 80.98; H, 7.57; N, 5.35.
found: C, 80.96; H, 7.55; N, 5.33.

PAM C Yield: 76%. Colour:orange, FTIR: © (cm™"): 1639
(CH=N stretch, azomethine), 1365 (C—N stretch, TPA), 1227
(C-O-C stretch, ether), 699 (C-H stretch, azomethine). Anal.
Calcd for C;5H;;N5;0 C, 82.48; H, 6.13; N, 8.25. found: C,
82.46; H, 6.12; N, 8.23.

PAM D Yield: 75%. Colour:Yellow, FTIR:  (cm™'): 1633
(CH=N stretch, azomethine), 1375 (C-N stretch, TPA), 1226
(C-O-C stretch, ether), 686 (C-H stretch, azomethine). 'H-
NMR: (CDCl;-TMS, 25 °C) 6, ppm 8.48 (1H, s, azomethine),
7.74-7.86 (4H, m, 1), 7.34-7.39 (13H, m, 2,4,6), 6.65-6.73
(11H, m, 3,5,7,10) and 7.05-7.24 (2H, m, 9) Anal. Calcd for
C4;H,N,O C 83.40; H, 5.96; N, 8.28. found: C, 83.38; H,
5.95; N, 8.26.

Results and Discussion
Synthesis and Charaterization of PAMs A-D

The polycondensation reaction of dialdehydes (Diald
A-D) and diamine (DA) at 78 °C was used to synthesize
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PAMs (A-D). The structure of the PAMs was investi-
gated by FTIR and 'H-NMR spectral analysis. In the
FTIR spectra, Fig. 2. appearance of absorption peak in
the 1600-1610 cm™! region corresponds to the stretch-
ing vibrations of azomethine (CH =N) functional group.
Moreover, the disappearance of the two absorption bands
in the 3300-3500 cm™ ! region is another convincing evi-
dence for the complete conversion of primary amino group
to azomethine [12].

The 'H-NMR spectral data of all PAMs (A,B and D)
is presented in Table 1 and "H-NMR spectrum of the pol-
yazomethine A is depicted in Fig. 3. The resonance peak
at 8.45 ppm was assigned to azomethine proton, confirm-
ing complete polymerization [13]. A triplet at 4.26 ppm,
indicated the methylene proton (H8) of aliphatic segments
directly attached to oxygen atom. In the same way, a triplet
at 2.35 ppm was assigned to methylene protons (H9). The
rest of the resonance signals in aromatic region are in good
agreement with the targeted structure of PAM A. The 'H-
NMR spectral data of all the synthesized PAMs A,B and D
confirmed their successful synthesis.

Organosolubility of PAMs A-D
The organosolubility of synthesized PAMs A-D was deter-

mined at concentration of 10 mg/ mL and data is summa-
rized in Table 2 from which it is obvious that PAMs A-D

@ Springer
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Fig. 2 FTIR spectra of PAMs (A-D)

are appreciably soluble in most of the polar organic solvents
like NMP and DMAc. In protonating solvents, like m-cresol,
the polymer solution turned blue. This may be attributed to
the protonation of the azomethine functional group. Among
the series, the PAM C was found to exhibit lower solubil-
ity than PAM A, B and D. It is obvious from its rigid rod
like structure. Increase in TPA units in D has enhanced its
organosolubility and hence its processability. However, in
comparison to analogous reported polyazomethine(s) with-
out TPA (E), PAM C is appreciable soluble and processable.
This may be attributed to the TPA linked phenoxy pendant,
increasing the free volume among polymer chain, allowing
solvent penetration easily [14].

Inherent Viscosity and GPC of the Synthesized PAMs
A-D

The inherent viscosity, n;,, of the PAMs A-D solutions in
NMP at concentration of 0.5 g/ dL was determined and is
listed in Table 3. The n;,, values were found in the range
0.99-1.15 g/dL. The GPC was used to evaluate the molec-
ular weight distribution and data is collected in Table 3.
The number average and weight average molecular weight
distribution were found in the range 6532-13,240 and
11,534-22,243 g mol ™!, respectively. The PDI values var-
ied from 1.22 to 1.77. The inherent viscosity and GPC data
validate the achievement of appreciable molecular weight

@ Springer

of PAMs (A-D) and good polymerization activity of the
diamine (DA).

Thermal Stability of PAMs A-D

The thermal stability of PAMs (A—D) was examined by ther-
mogravimetric analysis (TGA) in air at rate of 10 °C min~".
Thermal parameters are listed in Table 4 and TGA curves
are displayed in Fig. 4. From the thermal data it is obvious
that the synthesized PAMs are thermally stable upto 300 °C.
Comparatively high thermal stability of the PAMs (C and D)
is evident from their TGA curves, which is attributed to the
wholly aromatic segments in polymer chain. The tempera-
ture at which 5% weight loss (T ) occurred varies from 340
to 394 °C. Ten percent weight loss occurred at 371-440 °C.
T haxs temperature at which maximum weight loss occurred
varies from 547 to 630. All the thermal parameters (T
and T, imum) fOr the synthesized materials revealed their
appreciable thermal stability, suggestive of their future use
in optoelectronic applications.

The differential scanning calorimetry (DSC) was used to
determine the glass transition temperature (T,) of the syn-
thesized polyazomethine(s). DSC data as depicted in Table 4
showed range of T, from 76 to 139 °C without any melting
peak, indicating amorphous glassy nature of the synthesized
materials. The lowest T, for the PAM B is obvious from long
aliphatic segments in the polymer chain. All aromatic PAMs
(C and D), showed higher Tg as compared to the PAMs A
and B. This is attributed to the rigid rod like aromatic seg-
ments in main polymer chain.

Photophysics of PAMs A-D

The photophysical properties of 10 uM NMP solution of
PAMs (A-D) were explored by using UV—-vis and photolu-
minescence (PL) spectral analysis. The photophysical data
is summarized in Table 5. The UV-vis spectra of the PAMs
(A-D), as shown in Fig. 5 indicated double absorbance, one
at 295-303 nm and another at 390-450 nm for PAMs A to
C. The wavelength maxima at 295, 301, 303 nm represents
the m-* transition of aromatic system of PAMs A, B and C
respectively whereas the second absorption band at 392, 394
and 452 nm are attributed to the n-n* transition of CH=N
unsaturated double bond in conjugation with TPA unit. The
PAM (D) showed only one absorption maxima at 425 nm.
This may be attributed to the greater number of TPA units
in conjugation with CH=N bond.

The HOMO-LUMO energy gaps (E,) were calculated
from the onset wavelength A ., using the following
equation [15].

Eg = 1240/}\'0]'156t (1)
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Table 1 Assignment of resonance peaks in 'H-NMR spectra of PAMs (A-D)

PAMs '"H-NMR
o (ppm) No. of Multiplicity J (Hz)
proton
A CH=N 8.45 1 s -
5 1 1 7.84-7.87 4 dd 6.0,2.7
8451 2 9 8
O~ 1
%N 2.2 MJ28 807" g6 734739 6 m :
LL A,
33 3 3,7 7.11-7.19 9 m -
N4
O _\ 6 45 6.93-7.1 4 m -
0
8 428 4 t 6.3
9 2.35 4 t 6.9
B CH=N 8.44 1 s
1 7.84 4 d 7.8
23,7 7.3-7.34 10 m -
1 4.8 7.14-7.20 7 m -
11 2 )
8.‘4\41 2 0\/1\0/\/\/\/\/50 : |1—
n
# 344@»‘_ J2 ¢ 22 56 6.94-6.99 4 m ;
@” 43
4 ;‘ 9 4.28 4 t 6.3
o) §7
e';s 10 2.35 4 t 6.9
11 1.6 20 m -
D CH=N 8.48 1 s -
3£4;3 1 7.74-7.86 4 m -
2
12 N _21 24.6 734739 13 m ;
{N 5 6 e/é(NﬁQ; I?\%
sON 5 n 35,7, 6.65-6.73 11 m -
6 6
7©7 8.10
o 8 4 ,
pm
9 9 7.05-7.24 2 m

PAM C was not appreciabley soluble in NMR active solvents
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Fig. 3 '"H-NMR spectrum of PAMs 1A taken in chloroform
Table 2 Solubility data of PAMs NMP DMAc DMSO THF  Acetonitrile CHCI, m-Cresol
PAMs A-D
A ++ + -- - ++ +- ++
B ++ + +- +- ++ +- ++
C ++ ++ +- +- + - +
D ++ ++ +- +- + +- +
*BE - - - - - - -

++ Soluble at room temperature, + soluble on heating for 3—4 h at 30 °C,+- partially soluble on heating
and -- insoluble on heating.
*Reported polyazomethine with analogous structure as PAM 1 C but without our synthesized TPA based diamine

[14]

The values of Eg were found in the range 2.40-2.79 eV,
such value of E, is sufficient to absorb significant portion

Table 3 Inherent viscosity and GPC data of PAMs (A-D)

of the solar radiations. The lower E, values of PAM C
(2.40 eV) and D (2.57 eV) is consistent with their conju-
gated polymer chain. The optical parameters (Extinction

PAMs Niny- &/dL M, g/mol~! M, g/mol PDI* Table 4 TGA/DSC data of PAMs A-D

A 0.99 0.99 6532 1.77 PAMs Ty °C Ty °C Tinax/ °C T/°C
B 1.1 15,300 12,562 1.22 A 342 374 576 104
C 1.12 18,548 10,660 1.74 B 344 417 547 76
D 1.15 22,243 13,240 1.68 C 394 428 631 133
210 mg dL~! in NMP D 392 440 570 139

bPolystyrene standard & NMP (eluent)
CMW/MH
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Fig. 4 TGA curves of PAMs (A-D)
co-efficient, € and energy of singlet state, E,) of the PAMs
(A-D) were calculated using Eqs. 2 & 3 given below:

Extintion co-efficiente=A/cl
Where,

(@)

A absorbance at maximum wavelength
¢ Concentration of the analyte in NMP and / is the path length.

Energy of singlet stateEs = 2.86 * 10° /A, 3)

The values of €, and €, of the PAMs solution in NMP are
found in the range (2.49-9.2) 103 and (2.35-7.9) 10> M~!
cm™! respectively. The molar absorptivity coefficients of
the PAMs containing methylene flexible groups are higher
than those of the PAMs containing aromatic rigid moieties.

The photoluminescence spectral analysis of the synthe-
sized poly(azomethine)s were performed in NMP (10 p M) at
Aexe =375 nm and spectra are displayed in Fig. 6 while the PL
data is collected in Table 6. PL spectra of all poly(azomethine)
s (Fig. 6) revealed the emission of light in 490-500 nm region,
assigned as green light [16]. The Stokes shifts are listed in
Table 6. PL quantum efficiencies of all PAMs were calculated
from Eq. 4 using quinine sulfate (% ¢, 54.6) as standard as
shown below.

Absorbance /a.u

I I | I I I
300 350 400 450 500 550

600
Wavelength / nm
Fig. 5 UV-vis spectra of PAMs (A-D)
Lok Agd Nunk ?
=22 (72 (32) @

where (g is the quantum yield of quinine sulfate, ¢, fluo-
rescence quantum yield of PAMs, I, Ignyncand nggy are
the emission intensities and refractive indices of the PAMs
solution and standard, respectively. The values of PL quan-
tum efficiency were found 4.5, 4.6, 3.9 and 8.5 for PAMs
A,B,C and D, respectively. The PAM D showed the highest
quantum yield. This may be attributed to large number of
TPA units in conjugation with CH=N in PAM D.

The life time decays of the synthesized poly(azomethine)
s were measured by performing time correlation single
photon counting. The excitation source was compact pico-
second pulse diode laser (375 nm). For PAM A and B life
time was not detectable. However, exponential fitting of
fluorescent decays of PAM C and D were accomplished
by using bi (Eq. 5) and tri (Eq. 6) exponential functions
yielding life time in nanosecond (ns) listed in Table 6 and
displayed in Fig. 7. From this table the t, is in the range

Table 5 UV-vis spectral data

of PAMs A-D PAMs Ay m) Monst “Eg(eV) % x10°  %g,x10°  °Es, “Es,
A 294 (394) 443 2.79 8.24 6.6 9.73x107%  726x107®
B 300 (395) 446 2.78 9.2 7.9 9.53 x107  7.24x107%
C 304 (448) 516 2.40 5.36 443 9.41x1078 6.38x107%
D 260 (425) 481 2.57 2.49 435 1.1x1077 6.73x 1073

“Eg was calculated from Eq. 1
b¢, «&, were calculated from Eq. 2

“Es was calculated from Eq. 3
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Fig. 6 PL spectra of PAMs (A-D)

0.6456-3.0542 ns in NMP solution. This is attributed to
the non-radiative decay [4]. The values of T, are 2.859 and
9.022 ns for PAM C and D, respectively. The value of 75 is
11.17 ns for PAM C only. It is clear from TCSP data that in
an optoelectronic device an appreciable number of excitons
may reach the interface of acceptor layer. Our synthesized
poly(azomethine)s has life time decay values in good agree-
ment with the materials reported as potential candidate for
the optoelectronic applications [17]. The detailed study of
these PAMs also showed better photophysical properties
than reported previously with same molecular backbone
without any pendent. It is attributed to the electron donat-
ing phenoxy pendent at para position of the TPA.

51

X
Y=Y+ A1*exp<—
2

X —Xg X — X
" + A, *exp| — . 6)

Y=Y+ Al*eXP<—
1 2

Electrochemical Properties of PAMs A-D

The electrochemical stability of the synthesized materials
PAMs A-D were evaluated by cyclic voltammetry carried
out in three electrode cell comprised of carbon, platinum
wire, and Ag/AgCl as working, supporting and reference
electrodes, respectively, under argon atmosphere. The
cyclic voltammograms of the PAMs A-D are depicted in
Fig. 8 and data is summed up in Table 7. The onset of oxi-
dation (E,,.,) was determined from CV curves and values
are found to be 0.4244, 0.442, 0.317 and 0.305 V for A,
B, C and D, respectively. The lower onset of oxidation for
PAM C and D are consistent with the extended conjuga-
tion in main polymer backbone. The energies of HOMO
levels were calculated from E, using Eq. 7 and energies of
LUMO were obtained using Eq. 8. HOMO energy values
were found in the range from —4.7 to —4.84 eV.

EHOMO =€ [Eonset + 44] eV (7)

Erumo = Eg = Enomo ®)

Where, E, is the HOMO-LUMO gap obtained from
Eq. 1. The high-lying HOMO levels of PAM C and D are
consistent with the conjugated structure. The lower oxida-
tion potentials and electrochemical stability of the PAMs is
attributed to the para-blocked TPA unit. It is well reported
in literature that such type of shallow HOMO levels and
lower oxidation potentials of the materials are basic require-
ment for their application in optoelectronics [17, 18].
When compared with analogous conjugated TPA based
poly(azomethine)s without substituent at para position, as

- X X — X
O> +A2*exp<— . 0>+A3*exp(—(x—xo)/t3 (%)

dT;'glgf‘sP:ﬁ’;i‘igmeS“’nce PAMs hemis (omy e (am b (%) ¢S.S (nm) Time (ns)
T T, T3
A 489 490 45 115 - - -
B 490 492 46 117 - - -
c 492 493 39 118 0.6456 2.8593 11.177
D 493 (532) 500(532) 8.5 125 3.0542 9.229 -

solid state

¢ =PL Quantum efficincy, quinine sulfate = standard (54.6%)

‘stoke shift

9Decay time
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Table 7 Electrochemical properties of PAMs A-D
10000 PAMs E,./V HOMO'/eV LUMO®/eV  Epq/V
A 0.4237 —4.82 -2.03 0.587
8000 B 0.4425 —4.84 -2.06 0.535
C 0.3131 —4.713 -2.00 0.5229
D 0.3054 —4.705 -1.83 0.473

6000
- PAMD

4000

2000

O_
0 10 20 30 40 50
Time/ns

Counts

Fig.7 TCSP curve of PAM (D)

reported previously (E . = 0.82 V, HOMO = —-5.62 eV)
[19] and (—5.26 eV),[3] PAMs A-D showed lower oxi-
dation potential (0.3-0.44 V) and high lying HOMO lev-
els (4.7-4.84 eV). This may be attributed to the electron

2.20x10°

1.10x10° |
0.00 [ D
1.10x10° |
3.60x10° |-
1.80x10° -
0.00 |- C

-1.80x10° |-

4.60x10°

Current/ A

2.30x10° |-
0.00 | B

-2.30x10° |-
4.50x10° |-

3.00x10° -

1.50x10° |

0.00 |-

L s L | s
0 200 400 600 800 1000
Voltage/ mV

Fig. 8 CV of PAMs A-D

*HOMO was calculated from Eq. 7 from CV experiment
"LUMO was calculated from Eq. 8 by optical band gap method

donating—OPh substituent at para position of the TPA on
main molecular chain, elevating its HOMO level. Thus it
may be inferred that our synthesized materials are promis-
ing materials for future use in electro-optic applications.

Conclusion

A new series of TPA-based poly(azomethine)s are synthesized
as promising materials for future applications in optoelectron-
ics. The current results demonstrated that the incorporation of
p- phenoxy pendant on TPA units of the main polymer back-
bone showed good PL property and not only maintained the
electrochemical stability but also lowered the HOMO-LUMO
gap (E,) by elevating the HOMO levels. The present study
reflects the effect of extended conjugation (as in PAM C and
D) and molecular spacers (A and B) on the photophysical
properties of the poly(azomethine)s. The PAMs C and D with
aromatic rigid rod like polymer chain and greater number of
disruptive TPA units have exhibited shallower HOMO lev-
els and lower oxidation potentials. The lifetime decays of the
synthesized materials revealed the stability of excited states
showing radiative emissions. The observed characteristics of
the synthesized materials demonstrated how photophysical
properties of the poly (azomethine)s could be tuned by pen-
dant-groups and polymer backbone which could be important
for future use in optoelectronic applications.
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