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LuTinescence Control of Transition Metal Complexes Based on Zero-magnetic-field
Splitting
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Temperature dependences of the emission spectra and lifetimes of a series of

octahedral hexanuclear molybdenum clusters were studied and the zero-magnetic-field splitting (zfs)
arameters of the clusters in the excited triplet state were evaluated. It was found that the clusters
aving larger zfs energies in the excited triplet states showed more intense and longer emission. The
photophysical properties of a series of hexanuclear molybdenum complexes having terminal carboxylate
ligands were also investigated and it was demonstrated that the photophysical properties of the clusters
could be controlled by the acidity of the terminal carboxylate ligands. The present study demonstrataed
that the luminescence properties of transition metal complexes could be controlled by the zfs energies in
the excited triplet states.
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Fig. 1 Emission spectra of

[MOaXs(n-C3F7COO)5]27 (X =Cl (black), X =
Br (red), X = I (blue) in acetonitrile.

Fig. 2 {2[MoeXs(n-C3F7CO0)e]* (X = ClI, Br, 1)
B L OB MK T H 5 [M0eClig]> D F i 2 2
7 MVOBRERKFN (3~300K) /R4, X=
Cl, Bréfiihis L U MogClia]> $5AR TIZ 3K 5
70 K £ THIRT B2 - TAY hVTIE
W7 P L. T0OK UL ETlEmis 7 b4
Do —H X=1$5ETIZ3~T0KIZRBWTHA
EANRT FLy 7 MIRET, 70K LLEICE
WTIREHS Y 7 b5, 20Xz, X =1
BEIR DI ALY NV OIRFERAEVE 1T M D
7 FAE— L RE D | B REOME
NHHE TRES BRDZENRBEIND, Z
B D7 T AR —FEROD %N T O
1M % Fig. 3 1RT . X = | S KD T HMmIE
PG B 70 iR AR A E A R T o lext L
X=CI,Br#AClZ3~7T0K B LW >70K IZ
BT X MR IR AR 2o d,

[MogCl]*

Wavenumber / 10° cmt Wavenumber / 10° cmt

Wavenumber / 10° cmt

>
=
7]
c
3
3
c
c
L2
7]
2
£
w

1n 12 13 14 15 16 17
Wavenumber / 103 cm!

Fig. 2 Temperature dependences of the
emission spectra of [MogXg(n-C3F7COO)s]*>
(X = ClI, Br, 1) and [MosCl14]*> in polymer
matrices.
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Fig. 3 Temperature dependences of the

emission lifetime of [MogXs(n-CsF7CO0)¢]* in
polymer matrices.
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Fig. 4 Zero-magnetic field splitting parameters
of [MOan(n-C3F7COO)5]2’ (X =Cl, Br, |).
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Fig. 5 Zero-magnetic-field splitting parameters
of a series of octahedral hexanuclear metal
clusters.
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