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Abstract: Two novel near-infrared emitting binuclear platingi) complexes
were successfully designed and synthesized withtildiged ancillary ligand of
3,5-dimethyl pyrazol, in which 2-(pyren-1-yl) pyme and its derivative of
2-(7-(tert-butyl)pyren-1-yl)pyridine were used as cyclometada ligands,
respectively. Their photophysical, thermal, elegtemical, as well as electro-
luminescent properties were investigated. Thensiti near-infrared electro-
luminescent spectra peaked at 692 nm with a shoatdé&3 nm were observed
in the single-emissive-layer polymer light-emittidgpdes using both binuclear
platinum (II) complexes as the dopant. Taa-butyl group attached in pyrenyl
ring was found to play an important role in impmyielectroluminescent
properties. Better electroluminescent propertiesevebdtained for the platinum
complex with 2-(74ert-butyl)pyren-1-yl)pyridine in the devices with a xna
mum external quantum efficiency of 0.15% and aamadintensity of 19.10
uW.cmi®. To our best knowledge, this is a first reportadraple on the near-
infrared electroluminescence of binuclear platimeomplex containing pyrazo-
line auxiliary ligand.

Key Words: Binuclear platinum (lI) complex; Near-infrared esian,; Electro-

luminescencge Polymer light-emitting diodes



1.Introduction

Over the last two decades, platinum (II) compsekxave achieved huge
success in polymer/organic light-emitting diodekEPs/OLEDS) due to their
100 % internal quantum efficiency and various edistates [1-7]. The strong
metal-to-ligand charge transfer (MLCT) and metakaho-ligand charge
transfer (MMLCT) effect, as well as intermoleculliateraction make these plati
-num (II) complexes achieve significantly red-shiftlong wavelength emi-
ssion, which is of considerable interest for usasgnear-infrared (NIR) emit-
ing organic materials, potentially applied in bmaging [8-10], telecommu-
nication [11-13], and the dissolved oxygen sensornficrobioreactors [14],
especially in displays [15,16].

To date, several strategies to develop NIR emifiaginum complexes, such
as expandingt-conjugation system and featuring with donor-acoegb-A)
framework, have been demonstrated. For instanomdRis and his coworkers
reported a series af-extended mononuclear platinum (Il) porphyrins with
photoluminescent (PL) peaks ranging from 773 to2106&h [17]. The highest
external quantum efficienc(eQE) of 9.2% with the maximum emission peak
at 773 nm was observed in the vapor-deposited laydti OLEDs [18].
However, the preparation of the expandedonjugation compounds is very
complicated. Furthermore, the devices based oretipdsnar platinum (I1)
porphyrins showed a serious efficiency roll-off. iSmlering that the intense

intramolecular charge transfer (ICT) can providenaekably red-shifted



emission in the D-A type fluorophors, we develope@ D-A-A mononuclear
platinum (II) complex bearing triphenylamine, betieadiazole and pyridine
units, which displayed a NIR emission at 769 nm].[though this mono-

nuclear platinum (II) complex achieved NIR emissighrough enhanced ICT
effect, the device performance still has some spadee improved for their
practical application.

Recently, utilization of intense MMLCT transitiorom platinum complexes
was proved to be an effective strategy to realiz& Mmission materials
[20-23]. To this end, we reported a binuclear platn (11) complex of (pigy
Pt(u-GOXT), consisting of 1-phenyl-isoquinoline (piq) cyclomalktted ligand
and 5-(4-octyloxyphenyl)-1,3,4-oxadiazole-2-thieldGOXT) auxiliary ligand
[24]. This binuclear platinum complex presentedEdnemission at 702 nm
with anEQE of 6.3% in the single-emissive-layer (SEL) PLEBEswever, it is
unclear how to effectively construct Pt-Pt band pnetisely control the Pt-Pt
distance to achieve the MMLCT transition in theseublear cyclometalated
platinum (II) complexes.

Inspired by the intriguing photo-induced struatuchange leading to MM-
LCT transition in the pyrazolate-bridged binuclegclometalated platinum (11)
complexes [25-26], it is expected this class ofibiear platinum (1) complex-
es could achieve NIR emission by enlargigglometalated ligand structure. In
order to realize this assumption and further mdkarcthe structure-property

relationship of these pyrazolate-bridged binuclpltinum (Il) complexes,



herein, we devoted our efforts to design novel HiRssion materials based on
binuclear cyclometalated platinum (II) complexestaming 3,5-dimethyl-1H-
pyrazol (dmpz). In this contribution, two novel pyolate bridged binuclear
cyclometalated platinum (II) complexes of (pyBB(dmpz) and (Bupypy)
-Pt,(dmpz) were synthesized, in which 2-(pyren-1-yl) pyridifpgpy) and its
tert-butyl derivative Bupypy) were used as cyclometalated ligands, reispec
-ly. Their optical, electrochemical and EL propestwere primary investigated.
Isolated dual emissions at about 500 nm and 69Gvene observed for two
binuclear platinum complexes in both dichloromethaaolution and solid state.
Employing these binuclear platinum complexes as dbpant, the single-
emissive-layer PLEDs show the stable NIR emissidh avpeak at 692 nm and
a shoulder at 753 nm at various doping concentratitom 2 wt%, 4 wt% to 8
wt%. The [(BupypyyPt(dmpz)-based PLEDs possess a better device
performance with the maximuBQE of 0.15% and a radiant intensity of 19.10
uWeni®. To our best knowledge, this is the first repomt the NIR PLEDs
based on the pyrazolate-bridged binuclear platifiijnaomplexes.
Experiments
2.1 Methods

All solvents were carefully dried and distilledigr to use. Commercially
available reagents were used without further pratfon unless otherwise
stated. All reactions were performed under nitrogeémosphere and were

monitored by thin-layer chromatograply. NMR spectra were recorded on a



Bruker Avance-400 spectrometer at 400 MHz using G solvent and
tetramethylsilane (TMS) as the internal standarteas specified otherwise.
Mass spectra were measured on a Bruker Daltonies-BX 111 MALDI-TOF
analyzer under MALDI modelThe UV/vis absorption and PL spectra were
measured with a Varian Cray 50 and Perkin-Elmer QBS3uminescence
spectrometer, respectively. The equationbgt @, (7°Aldn Ad,) was used to
calculate the fluorescence quantum yieldl) (of the binuclear platinum
complex usingcomplex Ru(bpyas the standard compound in &dmosphere,
where ®q is the quantum vyield of the sampig, is the quantum vyield of the
referencey is the refractive index of the solveit andA, are the absorbance
of the sample and the reference at the wavelerfgRaitation, andg andl, are
the integrated areas of emission bands [27]. Fhommece decay curves were
obtained on FLS920 with time-corrected single-phetounting (TCSPC)
measuremeniThe thermogravimetric analysis (TGA) was perfornwath a
NETZSCH STA449 apparatus from 25 to 6Q0at a heating rate of 2&/min
under nitrogen atmosphere. Cyclic voltammetry mesment was conducted
on a CHI620 voltammetric analyzer under argon apheses in an anhydrous
acetonitrile solution of tetra(n-butyl) ammoniumxb#uorophosphate (BupN
PR, 0.1 M) at a scan rate of 20 mV/s. The platinuatgl platinum wire and
Ag/AgCI electrode were used as working electrodmjnter electrode, refe-
rence electrode, respectively. Binuclear platinomglexes were coated on the

surface of platinum plate and all potentials weverected against ferrocene/



ferrocenium (Fc/F9.
2.2 Device fabrication and characterization

(pypy):Pt(dmpz) and (‘Bupypy)Pt(dmpz) were dissolved in chloroben-
zene with a concentration of 5mg/mL at room temipeeaovernight. Firstly,
poly(ethylenedioxythiophene)/poly(styrenesulfonaEDOT:PSS) was spin-
coated on indium tin oxide (ITO) at 3000 rpm in Atmosphere. Then the
emissive layer consisting of polyvinylcarbazole ©Vand 1,3-bis(5-(4tért-
butyl)phenyl)-1,3,4-oxadiazol-2-yl)benzene (OXD-Kps prepared by spin-
coating at 1500 rpm in N\Natmosphere. Finally, 4 nm cathode of Ba and 100 nm
capping layer of Al were successively depositedrantop of emissive layer
through a shadow mask in vacuum. The device streicsul TO/ PEDOT: PSS
(40 nm)/ binuclear platinum complex (x%) + PVK:OXD&G0 nm)/ Ba (4 nm)/
Al (100 nm).The doping concentrations of binuclear platinum plaxes were
2 wt%, 4 wt% and 8 wt% in the emissive layer, resipely. The ratio of PVK
and OXD-7 was 7:3 in weight. The EL spectra wereorged on miniature
fiberoptic spectrometer (USB 2000, Ocean Opticd)e Tcurrent density-
voltage-radiant emittancd<V—-R) characteristics were recorded on a Keithley
236 source measurement unit and a calibrated msilpdetodiode. AndEQE
values were calculated based on the reported punoeé2i8].
2.4 Synthesis of (pypypt(dmpz),

To a suspension of,RtCl, (446 mg, 1.08 mmol) in 2-ethoxyethanol (15mL)

and water (5 mL), compour8h (pypy) (600 mg, 2.15 mmol) were added under



N, atmosphere. The mixture was stirred af@dor 24 h. After cooled to room
temperature (RT), the mixture was poured into wéaermL) and the precipi-
tate was collected and washed with watex {® mL). The crude precipitate
was dried in vacuum for 2 h to give chloro-bridgdichmer as dark yellow
solid (750 mg). This dimmer was directly used tatrsgep without any further
purification.

A mixture of chloro-bridged dimmer (750 mg, 0.6¥nol), 3,5-dimethyl-
pyrazole (dmpz) (128 mg, 1.33 mmol) and OMla (362 mg, 6.7 mmol) in
dichloromethane (DCM) was stirred at 8D for 48 h under blatmosphere.
After cooled to RT, the suspension was distilledetmove solvent under reduc-
ed pressure. The crude was purified through a filsta gel column using
petroleum ether (PE)/DCM/(V = 2/1) as the eluent to give (pypyk(dmpz)
as light yellow solid in a yield of 34%H NMR (400 MHz, CDC)) § ppm:
8.71 (d,J = 1.5 Hz, 2H), 8.60 (dJ = 7.6 Hz, 2H), 8.25 (d] = 6.3 Hz, 2H),
8.09-7.99 (m, 6H), 7.96-7.89 (m, 6H), 7.84 (s, 2HY4 (s, 2H), 6.97 (s, 2H),
6.13 (s, 2H), 2.47 (s, 6H), 2.24 (@= 14.6 Hz, 6H). MALDI-MS (m/z) for
CsoHigNgPL: caled. 1137.25; found, 1136.317.

2.5 Synthesis of BupypyyPt(dmpz)

(Bupypy)Pt(dmpz) was synthesized according to the above synthetic
procedure of (pypyPt (dmpz)as dark yellow solisvith a yield of 30%.'H
NMR (400 MHz, CDCY) & ppm: 8.70 (dJ = 3.7 Hz, 2H), 8.61 (d] = 9.1 Hz,

2H), 8.28 (dJ = 7.7 Hz, 2H), 8.11 (s, 4H), 8.02 @@= 9.2 Hz, 2H), 7.93 (d]



= 8.8 Hz, 2H), 7.87 (d] = 8.8 Hz, 2H), 7.80 (s, 2H), 7.78-7.71 (m, 2HR®(s,
2H), 6.12 (s, 2H), 2.46 (s, 6H), 2.25 (s, 6H), {$53.8H). MALDI-MS (m/z)
for CeoHsaNgPh: calcd. 1248.37; found, 1248.458.
3. Results and discussian
3.1. Synthesis and characterization

The synthetic route of both binuclear platinum ctexps is depicted in
Scheme 1. Compoun? was prepared based on the reported procedure [29].
Suzuki coupling reaction between compouhdnd 2-bromopyridine afforded
the cyclometalated ligan8 (pypy or'Bupypy) in the presence of Pd(RRHn
78% vyield. The pyrazolate-bridged binuclear platincomplexes of (pypyiPt
-(dmpz) and (BupypyyPt(dmpz) were prepared by a successive two-step
reactions according to the previous reports [23, Ble target binuclear plati-
num (1) complexes were confirmed witiH NMR and MALDI-TOF mass
spectrometry (see ESI).
3.2 Photophysical properties

The UV/vis absorption spectra of (pyg(dmpz) and (BupypyhPt-
(dmpz)in DCM solution (1 M) at room temperature are shown in Fig. 1.
Similar absorption spectra with two resolved absonpbands are displayed in
the range of 250-500 nm. The high-energy absorgdienmds at about 286 nm
with an extinction coefficient} of 4.2x10M*cm* is definitely ascribed to the
spin-allowed ligand-centrafl(C) n-n* transition [31]. On the basis of assign-

ments in analogous molecules [25-26], the low-eneabsorption bands at



about 413 nm (2410° M™cm™) can be attributed to the spin-allowed intra-
ligand (IL) transition and'MLCT transition, to some extend MMLCT transi-
tion, which were found in those absorption profiles foe tmononuclear
platinum (Il) complex containing 2-(pyren-1-yl)pglimne ligand [31] and the
butterfly-like binuclear platinum (1) complexesdeng pyrazolate ligands [32].
Compared to the pyrazolate-bridged binuclear platincomplex bearing
difluorophenyl pyridine, both binuclear platinumneplexes here show signi-
ficantly red-shifted absorption [33]. In additior{pypy)rPt(dmpz) and
(‘Bupypy)Pt(dmpz) further exhibit the red-shifted absorption spedtraneat
films instead of in DCM, implying that a strongertermolecular interaction
exist in neat film (Fig. S1, ESI).

Fig. 2ashows the PL spectra of both binuclear platinumpexres in DCM
(10° M) under the excitation wavelength of 410 nm. Tekvant data are
summarized in Table 1. Both binuclear platinum claxgs exhibit clearly dual
emission at 480 nm and 690 nm in solution undgrthosphere. Based on
Ma's reports, we assumed that the higher energy lsaatiributed to a singlet
'L.C excited state, while the lower energy band isiggeed to the’MLCT
excited state with a little contribution of tAHRIMLCT excited state to some
extent [32-33]. In order to further demonstrates tassumption, we measured
the PL emission at the same concentration in th&ke lower energy emission
is obviously quenched by oxygen, which indicated the emission at 690 nm

origins from triplet excited state. Furthermoregyrsiicantly different emission
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lifetimes between 480 nm (ca. 4.40 ns and 6s)&nd 690 nm (ca. 3.4i% and
3.84 us) also confirmed the different excited state foe tPL spectra of
(pypy)XPt(dmpz) and (Bupypy:Pt(dmpz). Using Ru(bpy)as the standard
compound, (pypyPt(dmpzy and (BupypyyPt(dmpz) show a fluorescence
gquantum yield of 2.58% and 5.90% in degassed D@spectively. In order to
explore the effect of different solvent on the Phigsion, we measured the PL
spectra for (pypyPt(dmpz) and (BupypylPt(dmpz)in different solvents,
which are showed in Fig. S2 (see ESI) together thiehPL profiles of the pypy
and ‘Bupypy ligands in DCM. Similar PL profiles with &tle blue shift are
observed in different solvents with the increaspadarity for both platinum
complexes. Fig. 2b further shows their PL spectra solid-state polystyrene
(PS) matrix. In contrast to the PL profiles in DCaélutions, remarkably
red-shift dual emissions centered at 527 nm andn®8with a shoulder at 717
nm are exhibited in the PS matrix. This result |sfg that expanding
n-conjugation for cyclometalated ligands can resultiual emission of their
dinuclear platinum complexes in solution and setate.
3.3 Thermal property

TGA measurement was carried out to evaluate lieental properties of
binuclear platinum complexes. The recorded TGA euss/shown in Fig. S3
(see ESI). The decomposition temperaturgg ¢f 318 °C and 277°C are
observed for (pypyPt(dmpz) and (Bupypy:Pt(dmpz) at 5% weight loss,

respectively. The graftert-butyl in pyrenyl moiety has a little negative e&ffe
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on the thermal stability of its binuclear platineomplex.
3.4. Electrochemical property

The CV curve is recorded in Fig. S4. The corresioay data are collected in
Table 2. The irreversible onset oxidation potesti@,,) of (pypyrPt(dmpz)
and (Bupypy)Pt(dmpz) are observed at 0.27 V and 0.23v¥Fc/F¢" The
highest occupied molecular orbit (HOMO) energy lsvéEomo) can be
calculated according to the following equati@ono = -(Eox + 4.8) eV [34].
As a calculated result, thByomo values are -5.07 eV and -5.03 eV for
(pypy)rPt(dmpz) and (Bupypy)hPt(dmpz), respectively. Based on their
corresponding optical energy gadg&,’l) and Epomo levels [35], the lowest
unoccupied molecular orbital (LUMO) energy levdls o) are estimated to
be -2.63 eV for (pypyPht(dmpz) and -2.61 eV for ‘BupypypPt(dmpz). It
indicates that the graftetert-butyl has a little influence on electrochemical
properties in the binuclear platinum complexes.
3.5 Electroluminescent property

Fig. 4 shows theEL spectra of the binuclear platinum complexes-hase
devices at the dopant concentrations of 2 wt%, % and 8 wt%, respectively.
Almost identified EL spectra are observed for bodlvicesat the same dopant
concentrations. Three isolated emission peaksddcat 692 nm, 753 nm and
445 nm were detected. Compared to the PL spectfudVE/OXD-7(7:3) as
shown in Fig. S5, the higher energy emission cofms host matrix of PVK/

OXD-7 and the lower energy emission is assignedlatinum complex [36].
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Therefore, the EL emission here is dominated by MNILtransition. As
increasing the dopant concentrations from 2 wt%t% to 8 wt%, the emi-
ssive intensity at about 445 nm is remarkably deswd and up to disappeared,
which demonstrates that the energy transfer fromst moatrix to dopant is
complete in the device at high dopant concentrathaiditionally, it is worth
noted that thetert-butyl substituent plays a positive effect on theergy
transfer from host matrix to guest. Fig. 5 showsERE curves of the (pypy)
Pt,(dmpz) and {(Bupypy:Pt(dmpz)-based devices at different dopant concen-
trations. It is found that the (pypPt(dmpz)-based devices exhibit a decreas-
ed EL efficiency with increasing dopant concentriagi from 2 wt% to 8 wt%.

In contrast, the'BupypyyPt(dmpz)-based devices display an increased EL
efficiency. This result also confirmed that theKyukteric hindrance of bulky
group has a crucial role on the inhibition of camtcation quenching in device.
The highesEQE values of 0.11% and 0.15 % are obtained in they)pkt-
(dmpz)- and (BupypyhPt(dmpz)-based devices, respectively. The current
density-voltage-radiant intensity)-{/-R characteristics of these devices are
depicted in Fig. 6, and the data are listed in &bl The applied voltages and
log functions of current densities exhibit lineatationship while the applied
voltages exceed threshold voltage value [37]. Funttore, the maximum
radiant intensity of 16.65 and 19.1@V.cmi®are obtained in the (pypPt-
(dmpz)- and (Bupypy),Pt(dmpz)-based devices, respectively.

Conclusions
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In summary, two novel 3,5-dimethylpyrazole-bridgbinuclear platinum
complexes of (pypyPt(dmpz)y and (Bupypy:Pt(dmpz) were obtained and
characterized. Both binuclear platinum complexesws&ud similar UV-vis
absorption and PL spectra, as well as the analoglieetrochemical properties.
Expandedt-conjugation in cyclometalated ligand can contha tual emission
of its platinum complexes in solution and solidtstd&urthermore, almost the
same NIR EL profiles peaked at 692 nm with a shawulat 753 nm were
observed in the PLEDs using both binuclear platimamplexes as the dopant,
respectively. Significantly improved EL propertiagere obtained in the
(‘Bupypy)yPt(dmpz)-doped devices with &QE of 0.15% and a radiant
intensity of 19.1QuW.cm®. This work proves an efficient strategy for biresn
platinum complexes to give the NIR EL emission bMMCT effect in PLEDs.
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Captions of Figures
Scheme 1Synthetic route of (pypyPt(dmpz) and (Bupypy)thz(dmpz)g.
Fig. 1. UV/vis absorption spectra of (pypPk(dmpz) and fBupypy)thz(dmpz)g in dilute
DCM (10° M) at room temperature.
Fig. 2. PL spectra of (pypyPt(dmpz) and (Bupypy)thz(dmpz)g in dilute DCM solution
(10° M) (a) and in the polystyrene film (b) at room feerature.
Fig. 3. Fluorescencelecay curves of (pypyPt(dmpz) and fBupypy)thz(dmpz)gin dilute
DCM (10° M) monitored at wavelength of 480 nm and 690 ni4iratmosphere.
Fig. 4. EL spectra of the (pypypt(dmpz)- and fBupypy)thz(dmpz)z-based devices at
different dopant concentrations from 2 wt% to 8 wt%
Fig. 5. EQE curves of the (pypyPt(dmpz)- and (Bupypy)thz(dmpz)g-based devices at
different dopant concentrations from 2 wt% to 8 wt%
Fig. 6. J-V-Rprofiles of the (pypyPt(dmpz)- and (Bupypy)thz(dmpz)g-based devices at
different dopant concentrations from 2 wt% to 8 wt%
Table 1 Photophysical, excited state decay and thermt dé (pypy}Pt(dmpz) and
(‘BupypyhPL(dmpz).
Table 2 Electrochemical data of (pypPt(dmpz) and (Bupypy)thz(dmpz)g,

Table 3. EL, J-V-RandEQE data of (pypyPt(dmpz) and tBupypy)thz(dmpz)g.
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Fig. 4

)

gj(

Normalized EL Intentisit

Fig. 5

External quantum efficiency (%)

=
N

N
~

=
o

=
=

(pypy),Pty(dmpz), (Bupypy),Pty(dmpz),
——2 wt%
—o—4 wt%
—— 8 wWt%

—=—2 wt%
| ——4 wt%
—a— 8 wt%

400 450 500 550 600 650 700 750

Wavelength(nm)
a —o— 2 wt%
—A— 4 wt%
—v— 8 wt%
10.1 '_h..\.~ T
14 MAA\ \o\.\
] w"w;\kA *~e,
v \A\A .\.
\V\v —_— o
\v\Ay\A\ —|
\A&
10° . : : - l
0 50 100 150 200

Current density (mA/cmz)

23



——2 wt%

200

150

100

50

(=)
(o) Aoua1o1yJo WMuenb [eUIAIX

o

S

o

2

Current density (mA/cm”)

Fig. 6

Radiant Emittance (uW/cm’)

(=] (= (=]
— —

%

—o— 4 wt%
—A— 8 wt%

—=—2 wt!

ja
u

)
M LU L e L s L e L e L
— — )

)
(=] (=]
—

(wd/yu) AYIsudp Juarny

w
(=]
—

4
Applied voltage (V)

el

(=]

)
(=}
—

Radiant Emittance (uW/cm?)

(=

—
1

——2 wt%

—o— 4 wt%
—A— 8 wt%

o]
B
(=]
—

L T T T T
—_ - o

g @
< (=} =) =)
=

(;wd/yuD AYIsudp juarm)y

10

5
Applied Voltage (V)

15

24



Table 1

Complexes Aap/NY? Aab ApL ApL o 7 Ty
(¢/1CM*em?)  (nmpP  (nmf  (nm)f (°C)
(PYpY)RPL(dmpz) 286 (4.20), 280 480 526 2.58%  4.40ns 318
370 (1.44), 423 577 686 3.47us
410 (1.87) 690 715
. 286 (3.65), 280 480 526 5.90%  5.78ns 277
(Bupypy:PE(dmMpz) 371 (1.19), 425 614 687 3.84pus
413 (1.56) 690 717

@ Measured in dilute DCM (1D M) at room temperaturé.Measured in neat film at room temperatufe.
Measured in polystyrene(PS) filfiMeasured in dilute DCM (1D M) in N, atmosphere according to the
equation ofd=®,(nAlJn2Adl,). *Measured in dilute DCM (IDM) in N, atmosphere at wavelength of 480
nm and 690 nm, respectively.

Table 2
Complexes EoV)?  Eg™(eV)’ Erowmo (€V)* ELomo (€V)’
(pypy)xPt(dmpz) 0.27 2.44 -5.07 -2.63
(‘Bupypy):Pt(dmpz) 0.23 2.42 -5.03 -2.61

aThe potential of Fc/Fcvs Ag/AgCl electrode was measured to be 0.42 Galculated
from the absorption band edge of the filrEg)” = 1240k Calculated from empirical
equationZEHOMoz '(E0X+ 48)eVd Calculated frOfTELUMo = EgOpt‘l' Enomo.

Table 3

Complexes Ratio Vin Rmax PLQY EQEnax

(%) \Y) (HWeni®) (%) (%)
2 9.23 16.65 0.1 0.11
(pypy)xPt(dmpz) 4 10.52 12.38 0.6 0.09
8 10.31 12.24 0.4 0.07
(tBupypy)thz(dmpz)g 2 7.93 12.74 0.1 0.13
4 8.80 12.48 0.8 0.15
8 8.10 19.10 0.9 0.14

®Absolute quantum yield measured in a PVK/OXD-7(20fm.
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Highlights

>

Two pyrazolate-bridged based binuclear platinum complexes are
prepared.

Both platinum complexes show a dual emission at 480 and 690 nm in
solution and thin film.

NIR emission peak at 692 nm with ashoulder at 753 nmis observed in
the platinum complexes-doped PLEDs.

The maximum EQE of 0.15% and a radiant intensity of 19.10 pWem™?

are obtained in their doped PLEDs.



