
 

 

 

 

 

!"#$%&'()*+,-./012

(3456789:;4<=>?@AB

CDEFG2(345HIJKLMNO

LPQRBST01UVBWX01Y>

?@ALZ[\]=^_`abcG2(

345BdefgLhiEjk-lFm

nCDab1opG2(3456789

:;4<=UVBqrst1op->?

@ABCDE01uvwb1Y>?@A

LCDE-2(3456789:;4<

LCDxyLz{|}(III)~Ow_v+

��B�oFm�1�����1Y��

�aL������G�L>?CDE�

�-�Fm�>?CDEi��HIJ�Z

�CDEi������1 2 �L�2�

�|w��s�m�1wG��+ ¡=

¢��m�+�(Scheme 1)Y 

£¤aGz{|}(III)~O¥hL¦§+¨A\]-©ªFm«¬�-®�f¯°Dw±�1�

���¨A\]²³w´FgGµ¡��=¶�·,r¸�m�+�Y¹��a=«¬�Lf¯

°DBb�¸-�º01��wa»1 CASSCF/CASPT2¼-I1½¾¿ÀAEÁ²³-IÂmG

�L>?CDE��LÃÄLÅ�BÆÇoY 

 

!¤¼#¹��a=�ÈGÉ?�Fm protocatechuate 3,4-dioxygenase (PCD)HIJiÊËÌ5~O

�Fm[Fe(TPA)(CAT)]
+
 (TPA = tris(2-pyridylmethyl)amine, CAT = catecholate)B�cbÍGKL

UV/Vis ÎÏ'Ð5Lµ¡²³��}(III)—2(345~OLZ[ÑÒÓ\]L¨A\]B

CASSCF/CASPT2 ¼-IcÔÕ-Å�FoYÖ-G>?×cØÇ��LÙ(Ú9Û5ÜÝ5Þ4

ßàB CASSCF/CASPT2¼aápG>?CDE��LÔÕBÅ�FoY 

 

! ���â#MS-CASPT2¼-I1}(III)—2(345~OLÒÓÜÝ5Þ4L²³ã=��ã

�Ig£äFo(Table 1)YFowÂmGMS-CASPT2¼=}(III)—2(345~OLZ[ÑÒÓ\

]L¨A\]-åæa»1 �Bç�1� ¡a»1YZ[\]L}(III)—2(345¨A¯°L

2P093 

2(3456789:;4<L>?CDEi�-�01µ¡è�� 

éêëìíGêëîïðñòxóô õöGx÷ô øùGúûô üýGþGÿ  

O
FeIII

ON

O

NHN

NH

His460

His462

Tyr408

COO-

O
FeIII

ON

O

NHN

NH

COO-

O

O

O
FeII

ON

O

NHN

NH

COO-

O
FeII

ON

O

NHN

NH

COO-

O O

O
FeIII

ON

O

NHN

NH

COO-

O O

Scheme 1 

LMCT 

Iron(III)—catecholate Iron(II)—semiquinonate

Oxygen Activation Substrate Activation
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Figure 1. Potential energy curves of dioxygen 

binding process calculated by CASPT2 method 
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Exptl.

"E / eV ( f ) w
a

"E / eV

[Fe(TPA)(CAT)]
+ 1.45 ( 0.17 ) 0.74 1.53

[Fe(TPA)(DMCb )]
+ 1.25 ( 0.19 ) 0.68 1.39

[Fe(TPA)(4CCb )]
+ 1.54 ( 0.17 ) 0.76 1.58

a Weight of iron(III)#CAT configuration

b DMC = 3,5-dimethylcatecholate, 4CC = 4-chlorocatecholate

Cplx.
MS-CASPT2

Table 1. The excitation energies of iron(III)—CAT complexes calculated by MS-CASPT2 

and the weight of iron(III)—CAT configuration in MS-CASPT2 wavefunction.   


