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The purpose of our research is to “ develop a switching molecule that ca
switch between two moleculer structures with one molecule by heat or light” . In this study, we
focus on the functional dye, metal bisphthalocyanine (MPc2) and its analogue.

In TiPc2, we carried out the reaction analysis of the thermal isomerization connecting two
symmetrical structures. In TS, one of two C-C ¢ bond connecting two Pc rings in D2 symmetric
structure are broken, to form intermediate of C2 symmetry having only one C-C o bond. However, the
TS that connects between C2 and D4d symmetry structures could not be calculated. On the other hand,
TS was obtained in which the remaining C-C o bond was cleaved while the other C-C o bond was
reformed. From these results, it is suggested that the possibility of constructing a switching
molecule by introducing a substituent at a specific site of the Pc ring and breaking the symmetry.




TiPc,
(if)
1 mol 6.022x 10%
M (tbp)2 M(Pzc),
D2
DFT
D2

TS

MPc;
MPc,
TbPc;
TiPc,
MPc;
D2 C-C
Ti% \Y,
Pc Pc
(tbp) Pzc
MPc, (M = Ti, V, Zr, Nb, Sn, Hf)
TS
Ti PCz D4d
EL
M PCz M PCz+ D2 D4d
TS
PEC PEC D, C-C
MPc; M F’Cz+
TD-DFT

MPc;

(i)

Dad

Dad

MPc,



Dz C—C (&)

M(tbp)2 M(Pzc)2
TS

B3PWO1
Time-dependent DFT, TDDFT

1)
‘a"w by Baa Y = S
R AT S
Aff'&‘ 0% ey ’
220 4 2 0esd Dy
J* - , 'l ‘J
,4}.;&; 4 (23)

e

1. 579 A 2 207 A
& 3 >
D, TS-C,
(0.0) (10.1)
1. TiPco
TiPc, D, Dag
D, Pc
TS AGH
TS D, CCo
D C:
C, C
c TS
C
D C:
8.9 kcal/mol AG
D,
Pc
TiPc, 2
D2, Dad Cz
1

Pc

C-Co
10.1 kcal/mol

C

AG 8.9 kcal/mol

CCo

D,

C

C

Dad

C

DFT

&

Cc-C



Cz Cl

Dag
Dag AG
12.6 kcal/mol Dag
D TiPc, C
Cl D4c| D4d
C Dag TS
CCo TS
Cl Cl TS C—C (&)

Excited State Structures
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