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Synthesis and Electrophosphorescence of Ir(l) Complex of 4-phenylphthalazine Derivative

MEI Qun-Bo' ZHANG Qian-Feng® TONG Bi-Hai*?
("iangsu Key Lab of Organic Electronics & Information Displays and Institute of Advanced Materials (IAM),
Nanjing University of Posts & Telecommunications (NUPT), Nanjing 210046)
(Institute of Molecular Engineering & Applied Chmistry, Anhui University of Technology, Maanshan, Anhui 243002)

Abstract: Electrophosphorescent materials have attracted great attention because of the potential application of
these compounds as highly efficient electroluminescent emitters. The manuscript described the design and synthesis
of a new Ir-complex featuring phenylphthalazine. Its photophysical properties and electroluminescent properties
were intensively investigated. In our experiment, the sterically hindered phenolic groups were introduced into Ir(l)
complex to improve its solubility and the new Ir(ll) complex was unexpectedly synthesized using IrCl; -3H,0 as
starting material in the absence of any catalysts. Its value of absolute photophosphorescence quantum efficiency is in
excess of 95.3%, and its facial geometry around the Ir center was confirmed by a single-crystal X-ray analysis. The
HOMO energy level is =5.15 eV and LUMO is =2.9 eV. The complex shows excellent thermal stability, with its onset
decomposition temperatures (T,) greater than 388 “C. With the device structure of ITO/PEDOT/PVK :CBP :Ir
(MPCPPZ); (12wt%) /TPBI/Ba/Al, the organic light-emitting device(OLED) based on the new Ir(I1I) complex exhibits
a peak electrophosphorescence wavelength of 597 nm along with a shoulder around 635 nm. Its maximum external
quantum efficiency is 20.2% and the maximum luminance efficiency is 18.4 Cd+A™". The turn-on voliage is 8 V with
the Commission Internationale de L'Eclairage (CIE) coordinates of (0.62, 0.36).
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Table 1 Electrochemical properties of the complex
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E,l eV
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550 -5.2 -2.9 2.3
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Table 2 Content of Ir(MPCPPZ),/PVK-CBP films with different doping concentrations
EML R11 R12 RI13 R14 RI15 R16 R17
PVK / % 12 12 12 12 12 12 12
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Fig.5 EL spectrum of Ir(MPCPPZ),/PVK-CBP films with
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Table 3 Results of OLEDs for Ir(MPCPPZ)y/PVK-CBP films with different doping concentrations

i Maximums of quantum efficiency L(max) / CIE .
Voltage / V. Current density / (mA-em®) Luminance / (ed-m?) LE(max) / (cd-A") QFE(max)/ % (cd'm®  (By 2 mA)

R11 10.4 0.5 19 3.8 4 1464  0430,0262 9.6
R12 102 0.27 20 72 75 1356  0517,0316 9.6
R13 10.8 0.4 31 7.8 8 1658  0553,0335 9.6
R14 9.6 02 25 12.8 132 2000  0.566,0342 88
R15 9.6 0.14 19 13.5 14.8 2448  0612,0370 88
R16 102 0.49 91 184 202 5870  0.618,0362 8
R17 92 0.024 48 10.2 112 1266 06180365 9.2

A i OLEDs B 4h & F 20 0l KL LT A =X
ik,
neﬂ:nimnr (4)

X AL g, TR TR, FR T
R m, FAOUH A AR B G R A K
Koy, K 2090 FEZ AR R TRCR 7, LT K
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PRI , i BURE G 5 BUR LG AH L B T 41
R ERINE AW LN, £ 1298 20K E
BF 8 A4 1 ORI K, M52 91 ed -m? B, A1 4L
N 20.2% , X 2 H HTHE R &5 15 1Y S b 45 51 iz A
B fe K A2 5870 ed-m™, I HECR 5.7 Im- W, 4
B3 % I8 3 100 mA sem 2 B A FROR N
6.6%.
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