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Abstract:

A series of iridium(Ill) complexes(C™N), Ir(acac) [C~N=ppy, 1; CN=npy, 2; C~N=pq, 3; C~N=bzq,
4; ppy=2-phenylpyridine, npy=2-naphthalene-1-ylpyridine, pg= 2-phenylquinoline, bzq=benzoquinoline,
acac=acetoylacetonate] was investigated theoretically to probe their electronic structures and
spectroscopic properties. Their ground and excited state geometries were fully optimized at
B3PW91/LANL2DZ and UB3PW91/LANL2DZ levels, respectively. Then, by means of the TD-DFT method,
the absorption and emission spectra of complexes 1—4 were calculated on the basis of the optimized
ground and excited states geometries, respectively. The calculated results show that the position of
phenyl group on the 2-phenylpyridine will decrease the energy gap to different extent, while the
absorption and emission spectra of complexes 2, 3 and 4 are bathochromic shifted compared with
complex 1. In addition, the addition of phenyl group on the pyridine significantly influences the
absorption spectra. And the low lying absorption energies are in the order 1<2<4<3, but the emission
spectra are in the order 1<4<3<2. The repulsion between the C6—H and C9—H of the complex 2
reduces the r-conjugation effect, which greatly affects its geometry rela-xation between the ground and
excited states, which results in the large Stokes shift.
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