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To exploit light-emitting and spin-transport single-molecular devices with
nanoscale dimension, we have successfully prepared giant conjugated molecules containing strong
light-emitting and/or spin-containing molecular core units and long oligothiophenes as molecular wires.
Sequential coupling reactions gave a series of giant conjugated light-emitting molecules, the lengths of
which reach over 10 nm. The electronic properties of these giant molecules were investigated by the
electrochemical and electronic absorption and/or emission spectroscopic measurements.




Moore’

”More than

20 nm
432
80 %
T
)

10

10 mm
(20 nm )

nm



R :

"
N N
Br—< H\Nﬁu@*&
3
1.
( )
1
2
®)
20 nm (7-8)
6
McConnell
7
8

€Y)




OMe
MeO. Br N
ooy QOO L
.
O B N Br OMe
6 i 7

OMe

3. 10~20 nm

®
T (L @

Stille
Yo lEEIL H-NMR
13C-NMR MALDI-TOF-MS

a) (7a8w) THF (1) 2 #2)

N>_©\ a) Pd(PPh,),Cl, , LiCl, chlorobenzene , reflux
1 Br (#1) mixture of 3 and 3'
(#2) mixture of 4 and 4'

[\ =
MEZS\\S%%M}S\M% 6T :n=2

12T :n=4
Ho s 4 N s \engu
s s
L/ ) /ﬂ 2:m=2,n=2,X=H, Y=H
CiHasHCop 3:m=2,n=2, X=Br, Y=Br
3 :m=2,n=2, X=Br, Y=H
CizHzs HasCyo ;1: m:g ) n:g . iig B I:E
' m=6,n=2, X=H, Y=l
X //// 5:m=1,n=1,X=H, Y=H

CizHas HasCoz

4 4
2
3 3
12T
4 4
GPC
@@ :
cv
2 6T 12T
1 2 6T 12T 2
Compound E: (inVv E. (inV
2 041 -
6T 0.42 -
12T 0.34 0.50

“ Conditions: 0.1 mM solution containing 0.1 M n-Bu:NPFs
in THF, potentia, vs. Fc/Fc*, Pt electrode, 298K, scan rate
100mVs .

1 2 4 5 6T 12T



410

8
g -1 -2 -4
3

05 -5 —6T —12T

. N

250 350 450 W avebngthm ) 550

5. 1,2 4,5, 6T, 12T THF

)\ max
cv
2 4 1
6T 12T
)\ max
1 330 nm
6T 12T 500 nm

T 3 45

520 nm
HOMO-LUMO
) )

T
20

nm

7

Yuichiro Kameoka, Masashi Uebe, Akihiro Ito,
Tohru Sato, and Kazuyoshi Tanaka‘Fluorescent
Triphenylamine Derivative: Theoretical Design
Based on Reduced Vibronic Coupling,” Chem.
Phys. Lett., 2014, 615, 44-49.

Daisuke Sakamaki, Akihiro Ito, Takashi
Matsumoto, and Kazuyoshi Tanaka, “Electronic
Structure of Tetraaza[l.1.1.1]0,p,0,p-cyclophane
and Its Oxidized States,” RSC Adv.,, 2014, 4,
39476-39483.

Akihiro Ito, Ryohei Kurata, Daisuke Sakamaki,
Soichiro Yano, Yosuke Kono, Yoshiaki Nakano,
Ko Furukawa, Tatsuhisa Kato, and Kazuyoshi
Tanaka, “Redox Modulation of
Para-Phenylenediamine by Substituted Nitronyl
Nitroxide Groups and Their Spin States,” J. Phys.
Chem. A, 2013, 117, 12858-12867.

Daisuke Sakamaki, Akihiro Ito, Ko Furukawa,
Tatsuhisa Kato, and Kazuyoshi Tanaka
“Meta-Para-Linked Octaaza[lg]cyclophanes and
Their Polycationic States,” J. Org. Chem., 2013,
78, 2947-2956.

Daisuke Sakamaki, Akihiro Ito, Ko Furukawa,
Tatsuhisa Kato, Motoo Shiro, and Kazuyoshi
Tanaka,“Polymacrocyclic Oligoarylamine with
Pseudobeltane Motif: Towards a Cylindrical
Multi-Spin  System,” Angew. Chem. Int. Ed.,
2012, 51, 12776-12781.

Yuichiro Yokoyama, Daisuke Sakamaki,
Akihiro Ito, Kazuyoshi Tanaka, and Motoo Shiro,
“A  Triphenylamine Double-Decker: From a
Delocalized Radical Cation to a Diradical
Dication with an Excited Triplet State,” Angew.
Chem. Int. Ed., 2012, 51, 9403-9406.

Daisuke Sakamaki, Akihiro Ito, Kazuyoshi
Tanaka, Ko Furukawa, Tatsuhisa Kato, and
Motoo Shiro,“1,3,5-Benzenetriamine Double-
and Triple-Decker Molecules,” Angew. Chem. Int.
Ed., 2012, 51, 8281-8281.

13

Ryohei Kurata, Daisuke Sakamaki, Akihiro Ito,
and Kazuyoshi Tanaka ‘“Preparation  and
Characterization of a Polymacrocyclic Arylamine
Containing Localized Spins,” International
Conference on Synthetic Maetals (ICSM) 2014,
Turku, Finland 30 June - 5 July, 2014.

Masashi Uebe, Akihiro Ito, and Kazuyoshi
Tanaka, “Structural Change in Oxidized States of




9,10-Diaminoanthracenes and Their Electronic
Structures,”  International = Conference on
Synthetic Maetals (ICSM) 2014, Turku, Finland
30 June - 5 July, 2014.

B > > )

, 25
, 2014 9 7 ~9 ,

>

25 ,2014 9 7 ~9

, 25
, 2014 9 7 ~9 |

, 25
,2014 9 7 ~9

Soichiro Yano, Daisuke Sakamaki, Akihiro Ito,
and Kazuyoshi Tanaka, “Synthesis and Electronic
Properties of 4-Hydroxylphenyl-Group-
Substituted Arylamines,” 15th International
Symposium on Novel Aromatic Compounds
(ISNA-15), Taipei, 28 July — 2 August, 2013.

Masashi Uebe, Daisuke Sakamaki, Akihiro Ito,
and Kazuyoshi Tanaka, “Synthesis and Electronic
Properties of  Boron-Nitrogen-Substituted
Anthracene Derivatives,” 15th International
Symposium on Novel Aromatic Compounds
(ISNA-15), Taipei, 28 July — 2 August, 2013.

Ryohei Kurata, Mariko Kinoshita, Daisuke
Sakamaki, Akihiro Ito, and Kazuyoshi Tanaka,
“Preparation and  Characterization of a
Polymacrocyclic Oligoarylamine,” 15th
International Symposium on Novel Aromatic
Compounds (ISNA-15), Taipei, 28 July — 2
August, 2013.

Akihiro Ito and Kazuyoshi Tanaka
“Spiro-Fused Oligo(triarylamine)s,” 15th
International Symposium on Novel Aromatic
Compounds (ISNA-15), Taipei, 28 July — 2
August, 2013.

> > b

, 23
,2012 9 19 ~21 ,

> > 5

, 23
, 2012 9 19 ~21 ,

, 6 , 2012 9 18

http://www.moleng.kyoto-u.ac.jp/~moleng_03/in
dex_J.html

o
TANAKA KAZUYOSHI
90155119
@
SHOJI TANAKA
20192635



