
!"#$% &'(&' )*+,-. &' /0123456789:
4P113 

!"#$ %& ' ( ) "#*+, - . ) /0123 '() 4567 '() 89: '(-)

kurokawa;scl.kyoto-u.ac.jp 

 

;<=) )

>?@ABCDEFGHIJKLMN

OGPQRSTUVWXYZ[\]^_

`abUcdef_ghijkl Cr2]I

RWXmnopqrsbo 6tMNBuv

wxyz{|}VqSC ~IU�����

B�x����o��Rh�o��MN

��x��UHIJKBuvi2005 �

Power {op�}N��|� Cr(I)��E

FR 5tMNB��}VqSw|�_o�

��|}�hEFG4_�#GMN�

�B�v[1]i�G� 5 tMNBuv� 

U Cr(I)��EFy¡��_¢£�|�

[2-4]iw|{ Cr(I)��EFG Cr¤¥¦R

�|u R(Cr-Cr) < 1.9)Å x§¨o©�iª

«oMN��y#¬Uh®�MNy¯

MN¥¦u©UhyS#°±²³�wx

oS4 tMN_ghou´µ{¶ R(Cr-Cr) 

MNBuvEFy Horvath {op�}N

��|�[5]iw|�_· R R(Cr-Cr) = 

1.96 ¸xUh Cr(II)��EFov�}W

XcdB¹�}¬�y[6]Sºcd_RS�

2 3

S

= 1.773 ¸x�»§¨o©� Cr(II)-Cr(II)

¼¢£�|�w|{ Cr ��EFGHIJKov�}u

WXbcdB¹��G_¢£½hiUV�¶|GEFu¾¿ÀÁtÂR 1tÃx¢£�|}�hi)

IOMÄopqÅqÆÇ

È

-pVDZ()NoR aug-cc-pVDZBÉ

��imnÊËÌÍÎR Gaussian 03YZ GAMESS BÉ��i)

)

6-2 6-1 

4 5

Fig. 1 <=>?@ABCD Cr/012E(F53GH

IJKLM3GHNOP) 

;mnÏÄ =

) ) �¶|GEFu Cr-Cr ¤¥¦BÐÑ�ÒqG~IÓÔB DFT(B3LYP)ÄBÉ�}�

Õ���i�oÖ×ØÙ]!Fig. 1G Ball & StickÙ.BÚ¬Û�SCASSCFYZMRMP2ÄopqH

IJKBÜÝoÞß��iUVàáÀâÙ]!Fig. 1G wireÙ.GãäR ON

iCr-Cr¤¥¦B°��åæ�GmnB¹�çèÀéêØëÍìBí�i)

�¶|GEFoV�}u CrGîï´�R SDD, C x HR cc



;Mäxðñ=)

) ) òóôõ-ö÷ oø��GR�|ù|EF -(÷(YZ

ú GçèÀéêØëÍì!ûüý._ghi�¶|G

EFoV�}u þòÿ! !"#û.ÄR $%&$%¤¥¦

B'()*��iw|R+bHI¡´G,-y

.�ÅqÆ�|}�U��{xðk{|hi

$/ýý$ò Ä_RSEF -G $%&$%¤¥¦R 0)1)

'õ233¸x4�qS5 678_gh 0)1)'õ23! Å x

p�ª9Bø��i���SEF ÷_RþòÿÄx

æ� $%&$%¤¥¦B'()*�SEF ú_R:

o;<Àâ�U���i=0=û-Ä_RSEF-()÷()

YZ úG�¶|oV�}u;<Àâ�S$%&$%¤

¥¦R�|ù| 0)1)'õ>2?()'õ>÷?()'õ>úú Åx4�qS

5 678!�|ù| 01'õ23!()'õ>÷3()'õ>>! Å.xp�

ª9Bø��iw|RHI¡´G,-B.�Å

qÆÇÈmnÄBÉ�h@AyghwxBø�}

�hi)

-5

0

5

10

1.65 1.70 1.75 1.80 1.85 1.90 

) ) BCGp»oSwwoø��EFR�¶|u�

GCr-Cr¤¥¦R�|u1.75ö1.85 ÅDÂxæ�

GE�_ghou´µ{¶S+bHI¡´G,-

y#¬�uG�{(��uG�_� UHIJK

Bx�}�hwxyQ{�xU��i

) ) �FGHRSww_IJ�U���ÒqGEF

uCKSLOMNLOPMNGQ��U�mn

GÜÝB�F½hRÑ_ghi

[1] Nguyen, T.; Sutton, A. D.; Brynda, M.; Fettinger, 

J. C.; Long, G. J.; Power, P. P. Science 2005, 310, 844. 

[2] Kreisel, K. A.; Yap, G. P. A.; Dmitrenko, O.; 

Landis, C. R.; Theopold, K. H. J. Am. Chem. Soc. 

2007, 129, 14162. [3] Noor,A; Frank R. W.; Rhett K.; 

Angew. Chem. Int. Ed. 2008 ,47, 7246. [4] Y.-C. Tsai, 

C.-W. Hsu, J.-S. K. Yu, G.-H. Lee, Y.Wang, T.-S. 

Kuo, Angew. Chem. Int. Ed. 2008, 47, 7250. [5] 

Horvath. S; Gorelsky S. I.; Gambarotta; S., Korobkov 

I.; Angew. Chem. Int. Ed. 2008, 47, 9937. [6] 

Kurokawa Y. I.; Nakao Y.; Sakaki S.; J. Phys. Chem. 

A, 2009, 113, 3202. 

ONIOM(CASSCF)

R(Cr-Cr) (!)

!

ONIOM(MRMP2)

Fig. 2 12 23 PEC

R(Cr-Cr) (!)

!

Fig. 3 12 43 PEC

B3LYP

!
E

 (
K

c
a

l/
m

o
l)

R(Cr-Cr) (!)

Fig. 4 12 53 PEC


