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1) Novel configurational chirality and remarkable chiroptical properties of Cr{ox)Ln and Ln-Ln complexes

The syntheses and characterizations of 3d-4f heterodinuclear complexes, [(acac)2Cr(ox)Ln(HBpzs)2] have been
made with particular attentions on the configurational chirality around metal ions of Cr(ox)Ln complexes.
Configurational chirality around Yb(IIDion in the Cr(ox)Yb complex induced by optically resolved complex ligand
A-[Cr(acac)z(ox)]~ was sevealed by comparing with to the A, A-[Yb(Spba)(HBpzs)2] complex. In this course, I
attempted preparation of the series of both mononuclear and dinuclear S'or RS pba complexes depending on the
lanthanide ionic radii and steric control of ancillary HBPz3~ and bulky pba ligands to compare with the
Cr(ox)Ln.

In view of the solution NIR CD spectra of (A-A)-Cr(ox)Yb, it is seen that a pair of A-[Cr(ox)(acac)z]™ and A
-[Yb(HBpz3)2l* found by the X-ray structure results from stereospecific assembling due to chiral discrimination
around the Yb ion induced by the absolude configuration of the Cr(III) entity, but not from accidental pickup
from a recemic mixture of A-Cr(ox)-A-Yb and A-Cr(ox)-A-Yb diastereomers. To the best of my knowledge,
this is the first example of the stereospecific (A-A)-Cr(ox)Lin assembly with configurational chirality of the
lanthanide complexes in solution without asymmetric carbon atoms. It is noted that this kind of stereospecific
assembling occurs in spite of the facts that the long Yb-Cr distance (5.631A (the racemic)-5.672A (the chiral)).
The CD in the 4f-4f transitions of these structurally well characterized complexes enable us to propose a criterion
to determine the absolute configuration ; a positive sign for the A absolute configuration in support of the NIR
absorption and MCD which confirm the positions and the relative intensities of the 4f-4f transitions.

Synthesis of two series of both mononuclear [Ln(S or RSpba)2(HBpzs)] and dinuclear [Lna{ u -(S or
RSpba)}4«(HBpz3)2] complexes are also described, of which the formations depend on the lanthanide ionic radii
and steric controls of the pba and HBpz3. The X-ray structural analysis of some of the complexes demonstrate

the stereospecific formation of the R-R-SS assembly in the bridging moiety of the u -(®-, Spba)s complexes.
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The difference in g values between the Yb(III) complex and the other Ln(III) complexes (Ho, Dy, and Nd) may
result in the difference in chirality between the local dissymmetry from the asymmetric carbon in S-pba and the
configurations due to the bent B---Ln---Ln'*-B arrangement in ChiralLn-Ln. The smaller g value of the chiral
Yb-Yb complex than that of the Cr-Yb complex substantiate the configurational chirality in the latter complex.
For the mesopba Ln-Ln complexes, 7-coordinated structure may retain in terms of weak CH- 7 interactions
between the methyl proton in the ethyl group of the pba and the phenyl ring of the adjacent pba. Whereas in
case of chiral complexes there are no such CH- n interactions.
2) Simultaneous observation of 3d-3d and 4f-4f emissions and Characteristics of 2E emission in Cr-Ln complexes
On warming from 10 K to 300 K, in the Cr{ox)Ln complexes, there is a rapid quenching of the 2E-4Az emission
associated with the observation of the 4f-4f emissions in the overlapping spectral region (Ho, Er and Tm), which
may substantiate the nonradiative energy transfer from 2E(Cr) to the excited levels of the Ln(III) ions. Such
emission behaviors are the first examples of the low temperature simultaneous 2E-4Az (Crlll) and 4f-4f (Ln!lD)
emissions. It is revealed that the simultaneous observation of the 2E-4A2 and 4f-4f emissions in Cr-Ln dinclear
complexes depend on the bridging ligand which result in differentiating the Cr-Ln distance and the energy gap
between the 2E and 4f excited states in Cr(ox)Ln and Cr(bpypz)Ln complexes, respectively. That is, the Cr-Ln
distance and the energy gap between 2E and excited 4f (Lin) levels for the Cr(bpypz)Ln complexes are shorter and

smaller, respectively than those of the complexes Cr{ox)Ln.
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BRANCESSEEDIL, TNOMPBERPTHLRET, UEFROIZAERL TV D Z LOHFOHESTERE L CD A5
DORRERAZ D TRV LT, & 52, phenylbutylate (7% I RSpba & }tZEiEM Spba) 234248 U7z [(HBpzs)Lu(u
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