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synthesis of organo rare earth metal complexes

polymerization
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styrene with ethylene, dienes and other olefins.

and importance. Recently, with development of

In view of the difficulties in detecting and

further research on the organo rare earth

separating active species, it is very hard to

metal complexes, its application range is

clarify some elementary and key properties in

gradually expanded including information,
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energy and new materials etc. The design and
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to
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molecular orbitals of the two kinds of species

contrast, computational studies on reactions

could also account for their different activities.

related by rare-earth metal catalysts have

The origin of difference in activity between the

been much less extensively explored despite

scandium

active

recent progress.
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Specific usage status of the system and
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calculation method

species
been

and

also

its

yttrium

computationally

investigated. It has been found that the
scandium-catalyzed

insertion

reaction

has

During the fiscal year 2012, part of

kinetic preference over the yttrium-catalyzed

specified computational resources was used.

reaction and that the generation of scandium

Some properties on active species and

active species is easier compared with that of

reaction mechanism will be investigated and

yttrium analogue. These results could help
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molecules monomer insertion, the interaction

The RICC provided enough calculation

between the counteranion and cationic active

resources for the investigations on olefin

species)
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by cationic

rare-earth metal alkyl complex catalysts. Our

Result
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Conclusion

We have computationally studied the regio-

computational studies have offered important

and stereoselectivity of the polymerization of

information for the development of novel

1-hexene catalyzed by the dicationic rare-earth

rare-earth catalysts and new organic reaction.

metal complexes

[(iPr-trisox)L(CH2SiMe3)]2+

(Ln

= Sc and Y). At both chain initiation and
propagation stages, 1,2-insertion has been found
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Schedule and prospect for the

future

to be kinetically favorable over 2,1-insertion.

A serial of novel rare-earth-metal complex

The kinetic priority of 1,2-insertion pattern is

catalysts have been synthesized and been
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due

to

the
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to
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CH3(CH2)3 group of 1-hexene moiety in the

of pyridines and anisoles. In the process of

insertion transition state and the resulting

exploring the reaction mechanism, numerous

stronger binding between the metal center and

DFT calculations need to be executed and

the 1-hexene motif. The stereoselectivity has
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been found to follow chain-end mechanism, and

larger reaction systems containing rare-earth

the iso-specific insertion of 1-hexene observed

metal, it is necessary to use large scales
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The insertion reaction catalyzed by dicationic
active

species

monocationic
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species
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energetically, which is in agreement with the
higher activity of the dicationic species observed

I have been a RICC general user, and we
wish to continue using the system.
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