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This project aims at the establishment of a widely applicable methodology
for precisely assembling organic 1 -conjugated units, thereby enabling organic electronic materials
to exercise their maximum potential. Examined during this grant period was the construction of
crystalline frameworks wherein insoluble or unstable large 1 -conjugated units constitute the main
framework. In order to achieve this, the "precursor approach™ was employed, by which a soluble
precursor compound is quantitatively converted to a target compound via an external stimulus such as

heat or light. The research effort led to the successful synthesis of the targeted organic building

units that were specifically designed for the above-mentioned crystalline frameworks. Further, it
was found that a new compound with a so-far-unreported structural motif could form with one of the
new building units. These results will pave the way toward a new class of organic electronic
materials.



i
s
s
i
Dinca
TTF
Metal-Organic Framework, MOF
TTF
MOF
J. Am.
Chem. Soc. 2015, 137, 1774 Vittal
MOF
Nat. Commun. 2015, 6,
7954 s
MOF
MOF
i
m—TI
1
a DK
CPp
BP

BP

DK CP

BP
O
0!

=
;; §

a-Diketone

et

MOF

MOF-5
3

Ui0-66

= o

Acene

cmo
5 S

O

BP

CPEN
Cp
MOF

MOF

MOF

MOF-74 Ui0-66
MOF-74
3a

BP
T
™ —TI
4 MOF-5



3b, ¢
MOF

2b

CPEN
1
Tanaka, K. et al. RSC Adv. 2013, 3,
15310 5
[2.2.2]
p- Diels—Alder
2
CPEN
1

@:CHZOH SOCl, @[CH2CI +BuOK
CH,OH pyridine CH,CI

p-benzoquinonei CHCIj3

2 Q

1. Li—==TIPS

2. SnCly, HCI

3. TBAF 1. PACI,(PPhg),
Cul EtsN, THF

et - @ e

Il THF/HZO

CO,H
5. CPEN la 1b
X
CP
2
Takahashi, K. et al. ACS Appl. Mater.
Interfaces 2017, 9, 8211 6
[2.2.2]
3
DDQ 2
+2
MOF



g/ \% . Et \ NH HN / MeOH
N 2

1. Zn(OAC),-2H,0
CHCly/MeOH

W
@

o]
T|PS:—<H
BF5-OEty;
DDQ

{ > Cul, PdCI,(PPhg),

MOF

UiO-66

THF/Et;N l

2a 2b

MOF
MOF-74

MOF-5

(

3
) Takahashi, K.; Kumagai, D.; Yamada,
N.; Kuzuhara, D.; Yamaguchi, Y.;
Aratani, N.; Koganezawa, T.; Koshika,
S.; Yoshimoto, N.; Masuo, S.; *Suzuki

M.; *Nakayama, K.; *Yamada, H.
Side-chain engineering in a thermal
precursor approach for efficient
photocurrent generation with
insoluble
tetrabenzoporphyrin—diketopyrrolo-py
rrole conjugates. J. Mater. Chem. A 5,
14003-14011 (2017). DOI:
10.1039/c7ta04162d

( ) Takahashi, K.; Shan, B.; Xu, X.; Yang, S,;

Koganezawa, T.; Kuzuhara, D.; Aratani, N.;
*Suzuki, M.; *Miao, Q.; *Yamada, H.
Engineering thin films of a




tetrabenzoporphyrin ~ toward efficient
charge-carrier transport: Selective formation
of a brickwork motif. ACS Appl. Mater. ()
Interfaces 9, 8211-8218 (2017). SUZUKI, Mitsuharu
DOI: 10.1021/acsami.6b13988

( )Kawgjiri, K.; Kawanoue, T.; Yamato, M.;
Terai, K.; Yamashita, Y.; Furukawa, M.
Aratani, N.; *Suzuki, M.; *Nakayama, K.;
*Yamada, H. Fullerene-based n-type
materials that can be processed by a
photoprecursor approach for photovoltaic
applications. ECSJ. Solid Sate Sci. Technol.
6, M3068-M 3074 (2017). DOI:
10.1149/2.0141706jss

8

98 2018
() Suzuki, M.; Yamada, H. Substituent effects
on the performance of small-molecule
organic solar cells prepared by a
photoprecursor ~ approach.  The 9"
International Conference on Materias for

Advanced Technologies (2017).
( )Suzuki, M.; Takahashi, K.; Yamda H.
Molecular engineering of

tetrabenzoporphyrin ~ toward  efficient
charge-carrier  transport. The  9th
International Conference on Molecular
Electronics and Bioelectronics (2017).

( )Suzuki, M.; Nakayama, K.; Yamada, H.
Photoprecursor approach toward controlled
deposition of organic small-molecule

semiconductors for photovoltaic
applications. Advances in Functional
Materials 2017 (2017).

( )Suzuki, M.; Nakayama, K.; Yamada, H.
Making m's to order: Precursor approaches
toward organic electronic applications. The
15th International Conference on Advanced

Materials (2017).
( )Suzuki, M.; Nakayama, K.; Yamada, H.
Engineering small-molecule

semiconducting thin films via precursor
approaches toward efficient organic
photovoltaics. Kobe Mini-Symposium on
Exciton and Charge Dynamics (2017).

)

Tt

97 2017

( ) Yano, T.; Miura, S.; Suzuki, M.; Yamada, H.
Toward construction of porous crystalline
frameworks via controlled formation of
boron-nitrogen covalent linkages. The 2™
International Symposium on  Synthetic
Two-Dimensional Polymers (2016).




