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Solar cells require highly absorptive panchromic materials to instigate efficient light-to-
electricity conversion. Though a primary metric of a high performance solar cell

is its efficiency, the stability of the cell, and by consequence its molecular components,
is also important.

The high chemical and thermal stability of iridium(lll) complexes are attractive features;

however, no high performance dye has been developed, primarily due to the poor absorption

characteristics of most iridium(lll) complexes.

We have incorporated ligands with strong charge-transfer character designed to overcome
this weakness and to materials with more favourable absorption properties.
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Aryl-BIAN Ligands

@ UV: highly absorptive small molecule organics.
® —NMe, confers a red-shift in absorption and an increase in absorptivity at
low energies.
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Aryl-BIAN Iridium Complexes

e Exploration of Aryl-BIAN ligands 1-6 as ancillary ligands in [Ir(C*N),(N*N)](PF)-type complexes.
® UV: As with the free ligand, greatest absorptivity and red-shifting of absorption is conferred by -NMe, functionality.
® CV:-NMe, introduces an additional oxidation wave at 1.22 V, leading to the narrowest HOMO-LUMO gap. Reduction waves
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Optoelectronic Characterization

4 [Ir(ppy).(azoim)] 5 [Ir(ppy).(azoimH)](PF)
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“ Measurements were carried out at 298 K in degassed MeCN, except
for UV-Vis absorption and aerated lifetimes, which were conducted
under air. Electrochemical measurements were performed at 100 mV
st using Fc/Fc” as an internal standard and are referenced to the

Fc/Fc' redox couple. b Aexc: 360 nm. © Quinine sulfate was used as the

reference (®p, = 54.6% in 0.5 M H,SO, at 298 K).2 dkexc: 375 nm.°
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are largely reversible and centred on the 1 orbitals of the Ar-BIAN ligands, undergoing significant shifts as a function of ligand decoration. 4 A -1 —10:1 HCl:Complex
® DFT: -NMe, introduces a change in the excited state. While 2 is mixed CT between the ppy and Ar-BIAN ligands, 1 is ——5:1 HCl:Complex
ILCT on the Ar-BIAN. —5 —2.5:1 HCl:Complex
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2 Conclusions
— We have developed two families of panchromic iridium dyes.
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