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In this work, a triphenylamine based polysiloxane (PTPAMSI) has been successfully synthesized. The

PTPAMS: exhibits a high decomposition temperature (Tq= 377 °C) and glass transition temperature (T,=

63 °C). It also dispalys good film-forming ability, high morphological stability and good miscibility with

the dopant Flrpic as revealed by atomic force microscopy (AFM). The silicon-oxygen linkage of

PTPAMSI disrupts its conjugation and results in a sufficiently high triplet energy level (Er = 2.9 eV). A

Flrpic-based device using PTPAMSI as a host shows a turn-on voltage of 6.8 V, maximum external

quantum efficiency of 3.8%, maximum current efficiency of 7.6 cd/A. These results demonstrate that

using polysiloxane to modify triphenylamine is a promising approach to improve the physcial properties

of triphenylamine while maintain its photophyscial and electrochemical properties.

Introduction

Triarylamines are a class of high-performance organic hole
transporting materials and play an important role in novel organic
electronic devices.'” Many methods have been used to improve
their physical properties with maintaining the charge carrier
mobility of these materials.* ° Bender’s group has recently shown
that siliconized triarylamines can be considered as traditional
organic semiconductors as they follow the conventional theory
concerning charge carrier transport.*® These siliconized
triarylamines liquid organic semiconductors with the mechanical
flexibility and improved interfacial properties may enable new
innovations in solid-state organic lighting,” organic light emitting
diodes'® and organic photovoltaics.!" Mark used triarylamine
siloxane to modify anode as hole injection layers and obtained
high efficiency/high luminance small molecule green- and blue-
organic light-emitting diodes.'” Moreover, photorefractive
properties of poly(siloxane)-triarylamine-based composites for
high-speed applications have been researched."® Theato et. al
employed the poly(methylsilsesquioxane)-poly(N,N-di-4-
35 methylphenylamino styrene) as a potential hole-injection layer
forming material, which resulted in an effective planarization of
the anode interface for optoelectronic applications through spin-
coating and thermally induced crosslinking."* However, the
siloxane modified triarylamines for electrophosphorescent hosts
have not been reported yet.

Organic light emitting diodes (OLEDs) that harvest both
singlet and triplet excitons, leading to an internal quantum
efficiency of 100%, have been realized by using phosphorescent
dyes such as iridium bis(4,6-difluorophenyl)pyridinato-N,C>
picolinate (FIrpic).'>'® In general, high efficiency phosphorescent
organic light emitting diodes (PhOLEDs) are based on the host-
guest strategy where a triplet emitter is dispersed homogeneously
in a suitable host matrix to prevent self-quenching and triplet-
triplet annihilation.'” To date, internal quantum efficiencies of
so0 100% have been realized for green and red phosphorescent
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OLEDs,'®! but extensive research continues for ideal host
materials for blue PhOLEDs. An ideal host for blue PhOLEDs
should possess sufficiently high triplet energy (Er >2.7 eV) to
confine triplet excitons within the emitting layer and avoid
reverse energy transfer from guest to host.?’ The host should also
possess high thermal, electrochemical, and morphological
stability and good film-forming ability to realize devices with
high performance.?’ Tremendous efforts have been devoted to the
phosphorescent polymeric light emitting diodes (PhPLEDs)
because of their capability of harvesting both singlet and triplet
excitons which can lead to an internal quantum efficiencies of
100% by using phosphorescent dyes.

It has been reported that applying polysiloxane to modify
triarylamines would not affect the photophysical and
electrochemical characteristics of the triarylamine.” The
polysiloxane is a fascinating polymer with good solubility in
common organic solvents, good film-forming ability, fair
adhesion to various substrates and excellent resistances to thermal,
chemical and irradiation degradation. To improve thermal,
electrochemical, and morphological stability and good film-
forming ability of organic semiconductors, incorporation of
siloxanes into organic semiconductor molecular structures has
been successful. Meanwhile this method would not affect the
electronic properties of organic semiconductors. Enlighten by this,
we try synthesizing triarylamines based polysiloxanes for host
materials of blue PhOLEDs. However, the previous siloxanes
modified triarylamines are small molecule liquid,™® corsslinked
structure® or triarylamines with low content by post-functionality
of silicon polymers,® which cannot meet the requirement of
electrophosphorescent host materials.

Herein, we have first successfully attached the N, N-
diphenylaniline moieties into siloxane and then obtained polymer
PTPAMSi by polycondensation. PTPAMSi possesses a
sufficiently high E; of 2.9 eV. A blue phosphorescent device
containing this novel host was formed by solution processing.
This device displayed a maximum current efficiency of 7.6 cd/A
(1.9 Im/W, 3.8%). In addition, the new host possesses a high
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Polymer Chemistry

degradation temperature, excellent film-forming ability and good
compatibility with Flrpic.

Results and Discussion
Synthesis and Characterization

The synthetic route and chemical structures of 4-
(diethoxy(methyl)silyl)-N,N-diphenylaniline(2) and PTPAMSi(4)
are depicted in Scheme 1. The starting material 4-bromo-N,N-
diphenylaniline (1) was obtained from commercial source.
Transformation of (1) to (2) was achieved by Barbier-Grignard
reaction with methyldiethyoxylchlorosilane. 4-
(diphenylamino)phenyl)(methyl)silanediol (3) could be obtained
by subsequent acid hydrolysis in dilute THF-HCI solution at 0 °C.

aon OO a0 A0

(I)I —
O-Sli-O
CH.
o, L {0}

Mg, THF, reflux. —/ CH, L cH; In
2 (4)

(2)
———————————» HO-Si-OH———»
1M HCI, THF 0°C CH,  TBOT

3)

Br
)

Scheme 1 Synthetic route for PTPAMSi

The desired polymer PTPAMSi was easily synthesized by
dealcoholization condensation from the corresponding diethoxy
monomer (OEt-Si) (2) and dihydroxy monomer (OH-Si) (3)
under tetrabutyltitanate (TBOT) catalyzed polycondensation as
shown in the experimental section. The end groups were blocked
with trimethylchlorosilane to stabilize the resultant polysiloxane.
After the end of polymerization, the solution was concentrated
and precipitated in methanol to give the product as white
powders. 'H, *C and #Si NMR spectroscopies and element
analysis were employed to confirm the chemical structures of the
compounds as described in the experimental section. The
resulting polymer (4) was fully characterized by 'HNMR
spectroscopy and gel permeation chromatography (GPC). The
weight average molecular weight was determined to be 9.34 kDa
with a narrow polydispersity index of 1.51 by GPC in THF using
polystyrene as a standard. The obtained product is highly soluble
in common organic solvents such as chloroform, tetrahydrofuran,
toluene and chlorobenzene. Therefore, it can be easily fabricated
into film by solution -casting, spin-coating, and dipping
techniques.

Thermal properties

The thermal properties of PTPAMSi measured by
thermogravimetric analysis (TGA) and differential scanning
calorimetry (DSC) are shown in Figure 1 and summarized in
Table 1. TGA measurement reveals a high thermal decomposition
temperature of 377 °C with the 5% weight-loss temperature
(Figure la). The high thermal stability is probably due to the
polysiloxane backbone. From DSC trace, only a glass transition
area occurs in the range of 30-180 °C without melting or
crystallization peaks, which suggests an amorphous state with a
distinct glass transition temperature (T,) of 63 °C during the
second heating scan (Figure 1b). The amorphous property and
low glass transition temperature should be caused by the flexible
polysiloxane backbone. Because the Si-O bond length is about
1.64 A, which is significantly longer than C-C bond length of
1.54 A, and the Si-O-Si bond angle of 143° is also significantly
larger than the usual C-C bond angle of 109.5°. Otherwise, no
substituent groups on oxygen atom results in better flexibility.?*
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The amorphous nature of PTPAMSI is resistant to crystallization
and phase disengagement, which is desirable for OLEDs with
high stability and efficiency.

(b)
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Weight (%)

—v— PTPAMSI

Heat Flow Endothermic ——=

T T
100 150

Temperature (°C)

100 200 ;l:lmpe:(:tureﬁzlfc) 600 700 800 50
Fig. 1 (a) TGA thermogram of PTPAMSi recorded at a heating
rate of 10 °C min™" under nitrogen atmosphere. (b) DSC trace of
PTPAMSi recorded at a heating rate of 10 °C min" under

nitrogen atmosphere.

Morphological properties

Fig. 2 AFM topographic images of a solution processed film
doped with 10% FlIrpic for PTPAMSi (a) unannealed (b)
annealed at 90 °C for 12h (¢) annealed at 90 °C for 24h and (d)
annealed at 90 °C for 48h.

The film-forming ability, morphological stability of
PTPAMSIi and miscibility to the dopant Flrpic were also
investigated by the atomic force microscopy (AFM). As
shown in Figure 2a, the AFM image of 10 wt% Flrpic doped
PTPAMSi film displays smooth and homogeneous
morphology with small value of root-mean-square (RMS)
roughness of 0.23 nm. It is free of particle aggregation or
phase separation, suggesting the good film-forming ability
and good miscibility to the Flrpic. To further investigate the
thermal stability, the film was then annealed at 90 °C for 12
hours as shown in Figure 2b, which is higher than the
corresponding T,. surface roughness was changed a little from
0.23 nm to 0.27 nm, however, as time went on at the same
temperature, almost no change can be observed (Figure 2c,
2d). The excellent stability of film morphology appears to be
a result of its polysiloxane backbone, which should be capable
of keeping film integrity throughout the entire fabrication and
operation process.

Photophysical properties

Figure 3a shows the ultraviolet-visible (UV-vis) absorption and
photoluminescence (PL) emission spectra of PTPAMSI in dilute
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CH,Cl, solution and thin films, as well as the phosphorescence
(Phos) spectra measured in a frozen dichloromethane matrix at 77
K. In CH,Cl,, the strong absorption band around 305 nm can be
assigned to the triphenylamine pendant n-m* transition® and
almost no solvatochromism is observed. Besides, no significant
charge transfer absorption band between each arylamine segment
indicates the disruption of the m-conjugation because of the
polysiloxane main chain. In addition, from the threshold of the
solid-state absorption spectrum, the energy gap (E,) of PTPAMSi
10 can be calculated to be 3.55 eV.

In CH,CI, solution, PTPAMSi exhibits clear near-ultroviolet
vibronic feature with an emission peak at around 365 nm. As
compared to solution emission spectrum, the emission of
PTPAMS:I thin film display pronounced dual emission bands, the
emission peak at around 365 nm, which is the same as in
dichloromethane, can be assigned to the m-m* transition; the
unclear emission at longer wavelength may be due to aggregate
and excimer emission. 2

The phosphorescence spectrum was measured in a frozen
20 dichloromethane matrix at 77K, and the triplet energy (Er ) of
PTPAMSI was estimated as 2.9 eV from the highest energy
vibronic band of the phosphorescence spectrum, and the triplet
enegy level is significantly higher than that of blue phosphor
Flrpic ensuring that PTPAMSIi can be used as a suitable host
material.
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Fig. 3 (a) The absorption and emission spectra of PTPAMSi in
dichloromethane at 5x10°° M and PTPAMSi thin film at room

30 temperature, phosphorescence spectrum of PTPAMSi in
dichloromethane at 77 K. (b) Cyclic voltammogram of PTPAMSi
in CH;CN for oxidation scan.

Electrochemical properties

The electrochemical behavior of PTPAMSi was investigated by
cyclic using tetra (n-butyl) ammonium
hexafluorophosphate (0.1 M) as a supporting electrolyte in
anhydrous CH,Cl, as shown in Figure 3b and the results are
summarized in Table 1. During the anodic scan, one reversible
oxidation couple at relatively low positive potentials with E,*"
sw0of 053 V, which originates from the electron-donating
triphenylamine unit, was observed in cyclic voltammogram of
PTPAMSIi. The HOMO energy level was estimated as -5.29 eV
from the onset of the oxidation with regard to the energy level of
the ferrocenium/ferrocene couple (Fc'/Fc) (4.8 eV below
vacuum). The LUMO energy level was obtained by adding the
optical E, to the HOMO level (as shown in Table 1). The low
HOMO energy level suggests that incorporation of the siloxane to
triphenylamine hardly alters its electronic transition energies and
energy levels, thus maintaining the excellent hole injection
so performance of triphenylamine and yet significantly enhancing
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the thermal and morphological stability.
Table 1. Physical properties of PTPAMSIi

Er (V) HOMO (V) LUMO (eV) T, (°C)
[a] [b] [c] d

i 9 g 0O

29 -5.29 -1.74 63 377

[Triplet energy level; ™ Highest occupied molecular orbital;
[l Lowest unoccupied molecular orbital; ') Glass-transition
temperature determined by DSC; ) Decomposition
temperature determined by TGA at 5% weight loss.

Electroluminescent Properties

Enaray Level (V)

=

Luminance efficiency (mdih) ™=

5 8 7 8 9 10 11 12 13 13 15 18 10 100

Valtage (V) Current Density (mA/em?)

ss Fig. 4 (a) Device structure [ITO/ PEDOT:PSS (40 nm)/
PTPAMSIi: 10 wt% Flrpic (40-45 nm)/ Tm3PyPB (5 nm)/ TPBi
(30 nm)/ LiF (1 nm)/Al (100nm)] and the corresponding energy
level diagram; (b) Normalized EL spectra of Flrpic based device
adopting PTPAMSI as host with respect to voltage from 6 to 10

60 V. (c) J-V-L characteristics of a 10 wt% FIrpic-doped PhOLED;
(d) Luminance efficiency and power efficiency versus current
density of Flrpic-doped PhOLED.

To evaluate the utility of PTPAMSI as a host material for
os blue phosphor Flrpic, a blue spin-coating device was fabricated
using Flrpic as phosphorescent emitter with the configuration of
ITO/ PEDOT:PSS (40 nm) / PTPAMSi: 10 wt% Flrpic (30 nm) /
Tm3PyPB (5 nm) / TPBi (30 nm) / LiF (I nm) / Al (100 nm).
PEDOT:PSS and LiF served as hole- and electron-injecting layers,
70 respectively; The emitting layer was spin-coated from
chlorobenzene solution on the PEDOT:PSS smoothed ITO glass
substrate. Tm3PyPB?’ and TPBi were used as the hole/exciton-
blocking and electron-transporting, respectively. Figure 4a
depicts the relative energy levels of the materials employed in the
75 devices. The EL spectrum of the device employing PTPAMS: as
host with respect to voltage from 6 to 10 V is shown in Figure 4b.
The Commission International de I’Eclairage (CIE) coordinates is
exhibited in Table 2. Within all of the applying voltages it shows
the same main peak at 475 nm with a shoulder peak at 500 nm,
s0 arising from the typical emitting of the phosphor Flrpic. This
indicated that reverse transfer of triplet excitons from phosphor to
host was prevented, and no emissions were observed other than
the Flrpic emission.

This journal is © The Royal Society of Chemistry [year]
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Table 2. Performance of Flrpic-based device

Von Lmax T]c,max rlp‘max rlext‘max CIE(X,Y)
(V)  (cdm2)  (cd/A)  (Im/W) (%) g

[a] [b] [c] [d]

6.8 3326 7.6 1.9 3.8 0.16,0.34

' Turn-on voltage; ' Maximum luminance; ) Maximum
luminous efficiency; ) Maximum power efficiency; ! External
quantum efficiency; ! Commission Internationaledel’Eclairage
coordinates.
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Fig. 5 (a) Transient photoluminescence decay (excited at 343 nm)
curves at room temperature at 475 nm for the unannealed 10 wt%
Flrpic co-deposited with PTPAMSi and annealed film at 90 °C
for 24h; (b) External quantum efficiency versus current density
for this device and the curve is fitted according to linear model
and TTA, TPA model.

To further verify the exciton confinement property of the
host, transient photoluminescence decays at a wavelength of 475
nm of thin film (formed on quartz substrates) with 10 wt% Flrpic
dispersed in PTPAMSi were measured. According to Figure 5, the
emission of films both display nearly mono-exponential decay
curves, indicating that the triplet energy transfer from Flrpic to
hosts is completely suppressed and the energy is well confined in
emission layer. Meanwhile, the decay curve of the corresponding
film annealed at 90 °C for 24 hours was nearly unchanged which
suggests the thermal stability of the Flrpic doped film.

Table 3. Parameters determined from theory models and

experiment
Slope!® K k¥ Jom@ Jop
0.019 2.3*107!! 7.9%107%° 83.4 90.3

[@ISlope of efficiency roll-off; 'The rate governing the TTA
reaction (cm® s™); [The rate governing TPA reaction (cm’® s™);
[IThe onset current density at EQE=EQEy/2 (mA cm™); [The
predicted value from TTA model (mA cm™).

2

G

30

35

To gain insight into the factor that affects the efficiency roll
off, we characterized external quantum efficiency vs. current
density by lin-log scale and used linear fit to determine the slope
of roll off (Table 3). For phosphorescent OLEDs, the efficiency
roll-off is mostly influenced by triplet-triplet annihilation (TTA)
and triplet-polaron annihilation (TPA) process.”® Previously,
Steponas Raisys et al. have investigated roll-off in blue
phosphorescent OLEDs based on polymeric hosts and TTA model
is found to be mostly relevant to the efficiency roll-off.* In our
PTPAMSIi based device, we also fitted that with TTA and TPA
model as shown in Figure 5b. It was observed that the fit of TTA
model was much better than TPA one and the J, value predicted
from TTA model was comparable to that determined by
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experiment. However, at low current density the experimental
value was higher than the model curve, and at higher current
density experimental value declined quicker than model predicted.
We could deduce that from charge imbalances at low voltage,
since the energy barriers inside the layer stack are different for
electrons and holes. At higher current density and applied voltage,
this imbalance decreases. But in our polymer device, field-
induced quenching may occur because high applied voltage is
need to run the device, which can be confirmed by the reduction
of brightness vs. voltage (14 V).

Experimental Section
Materials

The intermediate methyldiethyoxylchlorosilane was prepared
according to our previous report. All reactants (Adamas-beta)
were purchased from Adamas Reagent, Ltd. without further
purification and all solvents were supplied by Beijing Chemical
Reagent Co., Ltd. Anhydrous and deoxygenated solvents were
obtained by distillation over sodium benzophenone complex.

Device Fabrication

PhOLEDs: The hole-injection material PEDOT:PSS, electron-
transporting and hole-blocking material TPBi, were used from
commercial sources. ITO-coated glass with a sheet resistance of
10 Q square™ was used as the substrate. Before device fabrication,
the ITO-coated glass substrate was precleaned carefully and
exposed to UV-ozone for 2 min. After that, PEDOT:PSS was
spin-coated to the clean ITO substrate as hole-injection layer.
Then, the host PTPAMSi doped with 10 % (by weight) Flrpic
was spin-coated to form a 40 nm thick emissive layer (EML) and
annealed at 100 °C for 30 min to remove residual solvent. Finally
a 5 nm-thick hole-blocking layer (HBL) of Tm3PyPB and 30 nm-
thick electron-transporting layer (ETL) of TPBi were vacuum
deposited, and a cathode composed of a 1 nm-thick layer of
lithium fluoride (LiF) and aluminum (100 nm) was sequentially
deposited onto the substrate through shadow masking with a
pressure of 10 Torr. The current density-voltage-luminance (J-V-
L) characteristic of the device was measured using a Keithley
2400 Source meter and a Keithley 2000 Source multimeter
equipped with a calibrated Si-photodiode in a glove box. The EL
spectra were measured using a JY SPEX CCD 3000 spectrometer.
The EQE values were calculated from the luminance, current
density, and electroluminescence spectrum according to
previously reported methods.*® All measurements were performed
at room temperature under ambient condition.

Characterization: 'H NMR and '*C NMR spectra were recorded
on a Bruker AV400 (400MHz) spectrometer. Chemical shifts (3)
are given in parts per million (ppm) relative to tetramethylsilane
(TMS; 8=0) as the internal reference. '"H NMR spectra data are
reported as chemical shift, relative integral, multiplicity (s =
singlet, d = doublet, m = multiplet), coupling constant (J in Hz)
and assignment. Elemental analyses of carbon, hydrogen, and
nitrogen were performed on a Vario EL cube. UV-Vis absorption
spectra were recorded on a Shimadzu UV-3600 recording
spectrophotometer. PL spectra were recorded on a Hitachi F-7000
fluorescence spectrophotometer. Differential scanning
calorimetry (DSC) was performed on a TA Q2000 Differential
Scanning Calorimeter at a heating rate of 10 °C min™ from 25 to
200 °C wunder nitrogen atmosphere. The glass transition
temperature (Tg) was determined from the second heating scan.
Thermogravimetric analysis (TGA) was undertaken with a
METTLER TOLEDO TGA/DSC 1/1100SF instrument. The
thermal stability of the samples under a nitrogen atmosphere was
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determined by measuring their weight loss while heating at a rate
of 10 °C min™' from 25 to 800 °C. Cyclic voltammetry (CV) was
carried out in nitrogen-purged CH3CN (oxidation scan) at room
temperature  with a CHI  voltammetric analyzer.
Tetrabutylammoniumhexafluorophosphate (TBAPF6) (0.1 M)
was used as the supporting electrolyte. The conventional three-
electrode configuration consists of a glassy carbon working
electrode, a platinum wire auxiliary electrode, and an Ag/AgNO;
pseudo-reference electrode with ferrocenium-ferrocene (Fc'/Fc)
as the internal standard. Cyclic voltammograms were obtained at
scan rate of 100 mV s'. The onset potential was determined from
the intersection of two tangents drawn at the rising and
background current of the cyclic voltammogram.
Theory Models:
To explain the efficiency roll-off of PTPAMSi based blue
phosphorescent device, we use the following models:
Triplet-triplet annihilation (TTA):
The annihilation of two triplet states is possible via the following
process: !

T+—"—T+5
here T, is an excited triplet on a dopant molecule, S is a dopant
molecule in the ground state, and kry is the rate governing the
TTA reaction.
Under steady-state conditions, the quantum efficiency of the
device (EQE) can be derived:

EQE _ Iy [, 87 (D
EQE,  4J 7,
with
4ed
J =
0 kt?

where e is the electron charge and d is the thickness of the exciton
formation zone. EQE, is the quantum efficiency in the absence of
TTA taken to be the maximum value of the efficiency curve. Jj is
the onset current density at EQE=EQEy/2. It can be determined
experimentally and also calculated by fitting equation (1) to EQE
vs. current density curve. J, evaluation will provide the test of
validity of our fitting. 1 is triplet lifetime which is evaluated using
photoluminescence (PL) transient measurement.
Triplet-polaron annihilation (TPA):
The annihilation of excited triplet states with free or trapped
charge carriers is possible via the following process:*2
L+e | h —L 55 +e’ | h

here e/h" denotes electrons or holes and the star denotes higher
excited states.
TPA is described by the following equation:

EQF 1

EQE, 1+ k, k"D
where k, is the TPA rate and parameter C describes the
macroscopic properties of the system that can only be estimated
(mobility and dielectric constant). The exciton recombination
zone was considered to be 50 nm-thickness of the doped zone. C
was considered to be 10" cm A™2, taking typical values of €=3.5,
p=1#10"° cm? V' s and 1=E/kr=1(E, depth of trap states) for
organic semiconductors in line with Reineke et al. evaluations.*

2

Synthetic procedures

4-(diethoxy(methyl)silyl)-N,N-diphenylaniline (2): Under the
argon atmosphere, chlorodiethoxy(methyl)silane (4.8 mL, 20
mmol) and magnesium powder (0.48 g, 20 mmol) were added in
30 mL anhydrous THF. The reaction flask was heated to 70 °C
and a solution of 4-bromo-N,N-diphenylaniline (6.48 g, 20 mmol)

60
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in 50 mL of THF was added dropwise slowly within 30 minutes.
After the addition completed, the mixture was stirred for 3h when
keeping this temperature. Then it was cooled to room temperature
and extracted with Et,0. The solvent was evaporated in vacuo to
give the crude product, which was purified by column
chromatography on silica gel using (petroleum ether:
dichloromethane = 4:1) as the eluent to obtain the product as
colorless oil (3.99 g, 53 %). "H NMR (400 MHz, CDCls, §8): 0.37
(s, 3H, -CH,), 1.27 (t, J= 7THz, 6H; -OCH,CHj3), 3.86 (q, J = 7Hz,
4H; -OCH,), 7.06 (d, J = 8Hz, 4H; Ar H), 7.13 (d, J = 7Hz, 4H;
Ar H), 7.28 (t, J = 8Hz, 4H; Ar H), 7.48 (d, J = 2Hz, 4H; Ar H).
BC NMR (400 MHz, CDCl;, 6): -1.97 20.48 60.55 124.15 125.32
126.97 129.42 131.36 137.11 149.55 151.50. *Si-NMR (400
MHz, CDCls, 8): -17.36. Anal. Calcd for C23H27NO2Si: C,
73.17; H, 7.21; N, 3.71. Found: C, 73.19; H, 7.20; N, 3.69.

PTPAMSi (4): To a mixture of 4-(diethoxy(methyl)silyl)-N,N-
diphenylaniline (1.0 g, 2.65 mmol) and THF 100 mL, water (2
mL) and two drops of 1M HCI was added. The mixture was
stirred at 0 °C for 24 h. After the reaction completed, the solvent
was extracted with Et,0O and washed with distilled water for 3
times and dried over anhydrous magnesium sulfate. The filtrate
was condensed by reduced pressure to give OH-Si monomer.
Followed by adding a solution of 4-(diethoxy(methyl)silyl)-N,N-
diphenylaniline (1.0 g, 2.65 mmol) in 50 mL THF and two drops
of tetra-n-butyl titanate as catalyst. The mixture was stirred at
80 °C for a week by tracking the degree of reaction with Fourier
Transform Infrared (FTIR) Spectrometer. After the reaction
completed, 0.2 mL trimethylchlorosilane was added and stirred
for another 12 h, white powder was finally obtained. '"H NMR
(400 MHz, CDCls, 8): 0.27 (brs, 3H; -CH3), 7.0(brs, 8H; ArH),
7.18 (brs, 4H; ArH), 7.38 (brs, 2H; ArH).GPC (RI, polystyrene
calibration) M,, = 9.34 x 10°, M, /M, = 1.51.

Conclusions

In summary, a triphenylamine based polysiloxane was designed

and  synthesized  successfully  through  incorporating
triphenylamines side groups into a polysiloxane backbone. It
exhibits excellent thermal and morphological stability for blue
phosphorescent emitter Flrpic. Because silicon-oxygen bonds
disrupt the © conjugation, PTPAMSIi possesses a high Er of 2.9
eV. The PTPAMSi maintains the physical appearance of
polysiloxanes ~ while adopting the

electrochemical characteristics of the triphenylamine. A device

photophysical  and

containing PTPAMS:i as a host exhibits good performance.
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Triphenylamine based polysiloxane has been successfully synthesized as
phosphorescent host. This work demonstrates that modifying triphenylamine by
polysiloxane is a promising approach to improve the its physical properties while
maintain its electronic properties.

oW

-Si—0-
[} n

+
PEDOT:PSS
Tm3PyPB
TPBi
|

10 wt% Flirpic




