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Theoretical study of charge-transfer excited state of
metal-metal multiple bonded complex
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[Abstract] Dinuclear complexes with metal-metal multiple bond have interesting molecular
properties because of their unique electronic structures. We investigated excited states of
dimolybdenum complex with thiophene-chain ligand (Moy(DAnNIF),(Th);; DAniF =
N,N’-p-dianisyl formamidinate and Th = thienyl-2-carboxylate) using combination of
DMRG-CASSCF and MRMP2 with RASCI method. Emission spectrum from d;—ds= triplet
excited state was well-reproduced within 0.1 eV by using CASPT2-optimized Mo-Mo bond
distance and large active space. Charge transfer from metal to ligand (MLCT) excited state
could not be calculated well by MRMP2 method using reference state obtained by CASSCF
and SA-CASSCF calculations. MRMP2 was succeeded to provide both MLCT and ds-ds=
excitation states when CASSCF wavefunction for cation was employed.
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Table 1. Energy difference between Table 2. Excitation energy of singlet and triplet states

ground and lowest energy triplet states. calculated by MRMP2 method.

Method AE(T1-Sp) / eV singlet triplet
DFT(B3PW91) 1.046 . Excitation i Excitation
Assignment Assignment
CASSCF(14,13) 0.489 energy /eV energy /eV
CASSCF(14,19) 0.491 dé—dn* 3.007 dé—dd* 1.174
CASPT2(14,13) 1.409 dé—dmn* 3.072 dé—dn* 2.413
CASPT2(14,19) 1.371 dé—dd* 3.270 dé—dn* 2.446
exp. 1.305 MLCT 4.114 dn—dn* 3.260
dn—dd* 4510 MLCT 3.633
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