SFelEARE - AR ST RS Te s T A

KAl ( / :

< rﬂ %")\ 3:10-13:3 "+ ZBIFA

T SRy R 1SR
REA BRI

DRy AR REERAT
%+ (JASRI)

S AR
£t H )
N N b SR > 14:30-15:10
|—Hl| j:;=|(/)-r U_H}’Ell 5
N U Ak it
15:10715:30
15:30-16:30

FET }LHJLIJ!EEﬂ‘Ih‘Kﬁ
) \ZoWT
W (RIK)
17:30- FAL O
AKHIEZ  (JASRI)
17:40-19:00  $1 £ (R FEERE 2 — Kb 5588
s LARNT

FoEIAHE - AR EARATIIZES 2009.1.30

REPERTATG (2 33 1) B B it
BIARAE Mmz%ré

jtﬁ%%*%(Ybﬂﬂb.:H

R T
SRR




A INEAVAENAE 2248 1=

Protein Molecular mass Ratio of total P ,
(kDa) body iron(%) unction

Hemoglobin 64.5 65 O, transport in blood
Myoglobin 17.8 6 0O, storage in muscle
Catalase 260 0.1 metabolism of H,0,
Peroxidase variable small metabolism of H,0,
Cytochrome ¢ 12.5 0.1 electron transfer
Cytochrome ¢ oxidase > 100 <0.5 terminal oxidation

Cytochrome P450 ca. 50 small oxidation

W. Kaim and B. Schwederski, Bioinorganic Chemistry, Wiley (1994).

Regulation of the Ground State of Iron(III) Heme

d(d,,dy,)
dyy

(1)-(111)Switching between Spin States(Spin-crossover)
(iv) Switching between Electron Configurations




Key Point to Obtain Spin-crossover Complex

Nonplanar Porphyrins

Structural Features
eshort M-P bond
esmall cavity

|

Enhance the
a2u-dxy<— Orbital Interactions —p 3eg-dH

. - /1 /.a
£ 11 \3\>:I Structural Features

*Ex short M-P bond
*Ex small cavity

Porphyrinoids

Porphyrinoids

porphyrin porphycene hemiporphycene corrphycene

N-confused

porphyrin corrole corrolazine diazaporphyrin




Spin-crossover Triangle
In Iron(IIT) Heme

S=5/2

high-spin
Y. Ohgo et al., J. Beetlestone et al.,

Chem. Commun. (2006) Biochemistry (1964)

T. Ikeue et al.,

Angew. Chem. Int. Ed. (2001)
S=1/2 I
-

SC

intermediate-spin low-spin

J. Beetlestone and P. George, Biochemistry (1964), 3, 707
T. Ikeue, Y. Ohgo, T. Yamaguchi, M. Takahashi, M. Takeda and M. Nakamura, Angew. Chem. Int. Ed., 2001, 40, 2617.

Y. Ohgo, Y. Chiba, D. Hashizume, H. Uekusa, T. Ozeki, and M. Nakamura, Chem. Commun., 2006, 1935.
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'H NMR
Curie Plots of a-CHz2 signals
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Axial Ligand Field and Spin State

SQUID Magnetometry
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VB AT —IN— “omplex 2(OE / [Fe(DAZP)(4-CNPy),|*
kel O = AN A z i
(N S) LRENAY |4 , ,
gle crystal Single crystal
298 K 80K 298 K 80K
13.972(1) 13.857(1) 12.973(5) 12.935(4)
19.481(1) 17.764(1) 14.446(6) 14.355(6)
26.750(3) 26.184(2) 16.447(6) 15.946(6)
94.74(1)  94.668(8)
101.493(3)101.411(1)  109.81(1) 109.913(9)
109.91(1) 109.878(9)
v/, 6969(1)  6318(1) 2657(2)  2552(2)
Crystal systm Monoclinic Triclinic

Space group P2 P-1

1.985(3) 1.957 48(3)  1.948(3)

bond length of the equatorial bonds.
bond length of the axial bonds.

Polymorph and Magnetic Property

Monoclinic Form (S=3/2 < S=1/2)

0.0 -
M000.0

~a00.0

0.0 +
M000.0

E5000.0

~a00.0

LU e




Powder Diffraction Study at SPring-8 BL19B2

SPring-8, Hyogo, Japan

— g

High Resolution Powder Diffraction Pattern
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ab initio Powder Structure Determination

N ofe%ft)  (DICVOL)

BT EROREAL, SREERIH,

ZE[RIHEIR I (Pawley i) DASH 3.1

(Program Package)
I E DR TE
(5272114 : Simulated Annealing{%)
Lattice Parameters
Single Crystal ~ Powder
9.281(3) 12.815
21.594(6)  21.657
12.7804)  9.301

104.550(3) 104.533

2479.0(1) 2498.7

Monoclinic Monoclinic
Space group P2,/c P2,/a




Rietveld Refinement

Program: RIETAN-FP
Rwp =9.29%

Program: GSAS
Rwp =7.14%
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