( )
Ag’
9  Ag(l) (1 2) 13
( 1 1) ( 1 [Age2,]"")
1.5 nm
(1)
Ag(D9 NMR ESI-TOF mass X
'H NMR 3
Ag(l) Ha(l)

Supramolecular
Transmitter

(crystal structure)

1. 2 1

([Aga2.*")

332



3 3- 3 (3) Hg(lh
3 nm [Hge38]™** [Hge34]"*
( 2 NMR ESI-TOF mass
X
10 (Mn, Fe, Co, Ni, Cu, Pd, Pt, Zn, Cd, Hg)
Zn(Il), Cd(), Hg(ln)
6 6
2 (4)
Hg(l1) (4)
NMR
A =3 + Hg(l)
_
-—
— Hg(I1)
.:Hg[u)
[Hge3s]'2* capsule [Hgs34]'2* cage
Hge3s:(TfOin)s* (TfOout)s
(crystal structure)
Hge3s-(TfOin)s"(TfOout)s Hge3s-4in"(TfOin)a* (TfOout)s
2 Ha(I1) [Hge3e]"**
[Hge34]"**
6
o Ti(IV)-
Ti(IV)— Ti(IV)
Ti(IV) (Hycat)

333



[Ti(cat)s* cat
- (acac)l Ti(IV)
TiHcat,(acac) [Ti(cat)s]*

) Ti(IV) Pd(ll)
Pd-Ti

12-

gj o&_
+ H*, Hacac 0., | O (\J/@ou
_ i z oh
—
@E P ’ \ " o™ | o < J

H+ — acac

@ - "'o@ Has

[Ti(cat)s]?- TiH(cat).acac

O\‘\ 7 “N-Pd-N_ )
Tl cl
N-methylmorpholine /

TiO(acac)z, TFA
(acack. R o 0
< del o TI\H

c| Pd'CI Cl- Pd CI Pd

H25, n-BusNOH

(o]
PACI>(CH3CN)2 0
o T' l& cl

O,

OX
N2
P
b

0 Cvpin
cl
Pd-Ti cage Pd-Ti ring
3, Ti(IV)— (TiH(cat),acac) [Ti(cat)s]*
H,5
Pd-Ti
[
3
36
3)
2
6-l»
6e-ls 90 °C
NMR, ESI-TOF mass X

334



Gc3s

H0

4 3 25%
2
2
61>
2
Ag(l) Hg(ll)
[AgsHg32,]""
6
(1) Ag(l) Hg(l)

[AgsHgs22]°* [AgsHga72]*

5. 2 2 Ag(l)
Hg(l)

335



Ti(IV)

cE
p

6 7 Ag(l) Hg(ll)

(RTR)

Ti(IV)-

RTR

Ag(l) Hg(ll)
RTR

Ti-

(6 5 )
S. Hiraoka, K. Harano, M. Shiro, Y. Ozawa, N.; Yasuda, K. Toriumi, and M. Shionoya,
“Isostructural Coordination Capsules for a Series of 10 Different d5-d10
Transition-Metal lons” Angew. Chem., Int. Ed., 45(39), 6488-6491 (2006). (VIP paper
& Cover Picture)

S. Hiraoka, T. Tanaka, and M. Shionoya, “Electrostatically Controlled Hierarchical
Arrangement of Monocationic Silver(l) and Dicationic Mercury(ll) lons between
Disk-Shaped Template Ligands” J. Am. Chem. Soc., 128(40), 13038-13039 (2006).

S. Hiraoka, E. Okuno, T. Tanaka, M. Shiro, and M. Shionoya "Ranging Correlated
Motion (1.5 nm) of Two Coaxially Arranged Rotors Mediated by Helix Inversion of a
Supramolecular Transmitter" J. Am. Chem. Soc. 130, 9089-9098 (2008). (Highlighted
in Science 2008, Vol. 321, p17)

S. Hiraoka, Y. Sakata, and M. Shionoya “Ti(IV)-Centered Dynamic Interconversion
between Pd(Il), Ti(IV)-Containing Ring and Cage Molecules” J. Am. Chem. Soc. 130,

336



5300-5301 (2008).

5. S. Hiraoka, K. Harano, M. Shiro, and M. Shionoya “A Self-Assembled Organic
Capsule Formed from the Union of Six Hexagram-Shaped Amphiphile Molecules” J.
Am. Chem. Soc. 130, 14368-14369 (2008).

2007 9
() (4 )
1) -
" " ( ) ( ) 61-70
(2008).
2) CMC
296 90-98 (2008).
3) ( )
2009
4) ( )
2009
() ( 3 )
1) ;
Vol. 59 No2 120-123 (2006)
2)
3) - - Vol. 62

No.9, 60-61 (2007).

()

(1) Koji Harano, Shuichi Hiraoka, Motoo Shiro, Yoshiki Ozawa, Nobuhiro Yasuda, Koshiro
Toriumi, Mitsuhiko Shionoya, “Dynamic Metallocapsules: Functional Control through
Structural Switching”, The University of Tokyo (UT)-Seoul National University (SNU)-
National Taiwan University (NTU) Joint Symposium 2006, Taiwan, June 16, 2006

(2) Yoko Sakata, Shuichi Hiraoka, and Mitsuhiko Shionoya, "Dynamic Interconversion of
Self-Assembled Multinuclear Ti(IV)-Pd(ll) Complexes”, GCOE and BK21JOINT
SEMINAR IN TOKYO 2007, Tokyo, Japan, Dec. 11, 2007.

(3) Shuichi Hiraoka, Erika Okuno, Takaaki Tanaka, Motoo Shiro, and Shionoya Mitsuhiko,
"1.5 nm Ranging Synchronized Motion of Two Coaxially Arranged Rotors through

Metal-Mediated Helix Inversion of a Supramolecular Transmitter , GCOE and
BK21JOINT SEMINAR IN TOKYO 2007, Tokyo, Japan, Dec. 11, 2007.

o«
Ag(l), Hg(ll) 86 2006
3 29 [ )
)
54 2007 9 25 (

337



®)

2008 5 31 (
)
@) P(Il)
19 2008 10 4 ( )
©)
19 2008 10 4 (

(1) Shuichi Hiraoka, “Regular Array of Molecular Rotational Devices and their Motional
Correlations”, 4th International Workshop on Supramolecular Nanoscience of
Chemically Programmed Pigments, Epoch Ritsumei 21, Kusatsu, Japan. June 6.
2007.

(2) Shuichi Hiraoka, “A Molecular Rotor-Gear-Rotor Device: Correlational Rotation of Two
Rotors 1.5 nm Apart from Each Other”, 1st Asian Conference on Coordination
Chemistry, Okazaki Conference Center, Okazaki, Japan, July 7, 2007.

(3) Shuichi Hiaoka, “Motional Correlation between Tow Rotor Molecules through a
Supramolecular Gear”, 4th Japan-Shino Symposium on Organic Chemistry for Young
Scientist, Hilton Narita, Japan. Sep. 23, 2007.

(4) Shuichi Hiraoka, “Dynamic Supramolecular Capsules consisting of Hexagam-Shaped
Molecules”, Japan-China Joint Symposium on Functional Supramolecular
Architectures, Institute of Chmistry CAS, Beijing, China, Dec. 19, 2008.

(5) Shuichi Hiraoka, “Practical Application of NMR to Structural Characterization and
Analysis of Molecular Motion in Supramolecular Chemistry”, IMS Nanoforum, New
Vistas of Molecular Science by Ultra-high Field NMR Spectroscopy, Institute for
Molecular Science, Okazaki, Japan, Jan. 22, 2009.

(1) ( )
56

2007 9 18
)
2008 1 24
©)
( ) 2008 3 7
4)
2008 12 13

B

1. K. Harano, S. Hiraoka, and M. Shionoya, “3 nm-Scale Molecular Switching between
Fluorescent Coordination Capsule and Nonfluorescent Cage” J. Am. Chem. Soc.,
129(17), 5300-5301 (2007).

338



