Synthesis of Functionalized Iridium (Ill) Complexes

Introduction

Producing light or capturing solar energy in more efficient ways than the traditional light bulb or solar
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Table 2. Synthesis of complexes 8a-g.
OMe NMe, OMe NMe,
w T1 (HSOMO)
(%)
a b c d e f g
8 69 89 80 70 81 99 95
a) ethylene glycol, 110°C; b) i) 6a-g, ethylene glycol, 150°C, ii) NH,PFg
X-ray Structural Analysis

Table 3: Crystallographic data

Complex Bond lenght (nm) Dihedral angle (°)
Ir-N (bpy*) Ir-N (ppy) Ir-C(ppy)  Aryl-bipyridyl
8a 2.13 2.05 1.99 35
89 2.15 2.01 2.04 64
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OLED Characterisation

Table 6: OLEDs architecture optimisation

Luminophore Comments TOT? (Min)  MNmax(%) Do (%) Radiance,,. (N\W) ty,(min) A (hm) A..s0l. (nm)
10 litt." 940 1.75 23.5 - 988 573 581
8V 26.9 0.65 85 000 0.03 609
25 4V 5431.3° 0.30 167 4020 4679 - 623
4V, doped 0.188% BMIM 5.8 0.40 85900 4.98 -
4V, doped 0.5% BMIM 22.5 0.51 88 600 478 -
8b 8V (other conditions failed) 11.2 0.25 21.2 30000 0.02 608 613
8c device failed - - 0.7 - - - 659
8V 13.6 0.06 21000 0.72 615
8d 8V, doped 0.188% BMIM 5.3 0.11 22.0 35600 0.67 - 599
biasof 4V 298.4 0.1 - 153 -
8V 8.8 0.22 57 000 0.03 576
4v 1153.2° 0.57 230 - -
8e 16.0 596
4V, doped 0.188% BMIM 5.5° 0.14 14 300 18.7 -
4V, doped 0.5% BMIM 33.8° <0.01 49.9 - -
8f 8V 2.2 0.02 2.0 500 1 630 613
8g device failed - - 20.8 - - - 592

'Chem. Mater. (2008), 20, 388. > Turn on time. Defined as the time necessary to obtain maximum radiance. ° Defined as the time

necessary to obtain half of maximum radiance.
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Conclusion

An efficient and rapid synthesis of functionalised 5,5’-diaryl-bypiridine was undertaken
via an iterative Negishi coupling sequence. Complexes 8a-g were obtain in a good
overall yields, and their photophysical properties were determined.

The photophysical data that were obtained indicate that introduction of small electronic
effect on the bypiridine ligands of [Ir(ppy),bpy*]PFs complexes influences the
absorbance, emission, lifetime and quantum yield properties in a reasonably predictable
manner. Conjugative electron-donating groups (Series 1) showed a moderate tuning
effect (68 nm) while a smaller effect (21 nm) was induced by inductive electron-
withdrawing groups (Series 2).

Future Work

Taking into account the results and the tuning effect that we
obtained in our first investigation, we design a second
generation of bpy ligands bearing a 5,5 aryl groups but with
introduction of EDG in the 4,4 positions. This design is
believed to enhance the electron donating effect to obtain a
blue shift compare to the first generation emitters and at the
same time maintain an elevated steric hindrance around the
metal center to conserve high quantum yields.
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