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Ordered Arrangement and Function of Supramolecular Complexes Composed of
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The reaction mechanism of the photoexcited states of supramolecular
complexes composed of self-assembling pyridyl-substituted cyclic porphyrin dimers and fullerenes was
analyzed to show the formation of charge-separated states that have very Ion? lifetimes (0.7 msg.

The photovoltaic properties of dye-sensitized solar cells that employ the inclusion complex of the
porphyrins and C60 fixed on thin film of TiO2 were evaluated to confirm the high adsorption amount
of the complexes due to the effect of the multi-pyridyl anchoring groups and the better performance

of the cyclic porphyrin dimers than the complxes. The quantum yield and rate of singlet oxygen
generation by the photoexcitation of the supramolecular complexes of the cyclic porphyrin dimers
WithICGO were determined to clarify the higher activity of the the cyclic porphyrin dimers than the
complxes.



B X C—19, F—19—1, Z—19, CK—19 (Fm)

1. WFIEBHAE 4O 5
FrxlTACESEHETHIE Y DL EsE
ALEBRLTZ 4 VroBsk &K (K1,
C4CPD) #R A Ny1 &L LTHWT, 77—
VB EAE LTEESIRIZ OV T L T
Xz, ZTOFRANFTIEE, RO =2DHEE%
BEEEE,

Ni2-C4-CPD : M = Ni

H4-C4-CPD :M=H>
Cs= OT7EFLUER
CPD = Cyclic Porphyrin Dimer

1. S7EFLUEBRBRRLI )Y

(1) fEdd, BCEAICE>TH /  Fa—
THEERE 2D,

(2) = — o MEERIZEY., NEZELICY
T— VLV UHERAYET D,

(3) A7 4 U aNZmRRINL
S Ko TET R —MEE2 R,
ZOBRIRFA MY FOHCESICIVIERK
PCBM(Phenyl-Cg;-Butyric Acid Methyl Ester)’3
BEHROICES S D, —F, 77— L U,
W72 TENMN EE BB E B ) A
BT RALF =D/ NI Ens, HENRE
FT I T —=5FDOEDTHY ., AN
POkl L THER SN TWE R, 2
NEDIEHD DI, 77—V HORKF
PO BB AR S, Fx DRV
74V ORK ZEKERA NI X
. 77— L ORBEM O TR FTRE 22 BLA
2 KR TE, ZOREERIRT D200
FREG5 25, £l KV 7 40 v —T7TF—
LoD RFP——T 772 —HELEKIT, =
NETHEKGEMZ B LR NTE5S
ICBIRbNTEER, 77—V U HERE
(ZHLA LT x OB G IROEGIRIT, A7
4V UMmBE 7T — LU ~ONFHRE B
77—V roEmKRFEAICHEERT 2 EmN
BMBEE (Su> 0.1 em’V's!) O %R
T L EERLTEY ., AR EMA R &
LCORREMZA L TW5D,

2. WO EH®

HEeHEEMEORALT7 0V v OBRIR T EBIRE
T =LA LTEEARE BRI
I SHT, ARG EMEEET D700
BE~E BB 5, HEICT VA v ShH L
WRLVT 4 v 77—V EBAKRERRKL.
= DEFHEE O L OO - Bt
iz 3 Z7au, FrBEE ORI B~
RN ET5

3. WFgED Ik

HLWT = ) FT7 U BEROBRRR L
4 VY TR TSV UEEDESED
WALFEZ A F 7 2B L OB ERER
DRI 726 BETUVEDIRNT 2B Z 7p o 72,
Fo. BEAEERIEEERERICEE SN E
BH BBl & P\ 7 0 35 B RO A R K BG BB i o
VERR & B EMAE Dl Z B Z 2o 72, B
KAV T 4V ZEBERSZEDT T — LV U
BIROF LWEREE LT, NhhiEic kb &
HBERAICER L, —BEHBERAEORE T
IR I L O AHE 2R T,

4. WFFERk R

(1) R OESERDIALE

T2 ) FTIVUEBOBRIRERLT 4 ) T
sk (X2) L& C60 <° PCBM & OEEIRE
it p e, 72 ) FTOUMNBTT—L
~DBFBENEL, 7=/ FTVD H
FHE T INET T DT = F T
DHNING IR D EABEREN AR LT, 2
DEBMBEREIZ, "7 40Uy, 75—
V. 72 ) FT VU0 EEIERELY b
TRLF—=PMEN 2D, ZEIERH OBEN
BET, o, AV RER FHEDOZD,
FEJE —BHIEDRE~DRER N A B2 & 72
5720, T TEWEMO.7 I UB) 2
STV~

H4-Ptz-CPD

R2. 721/ F72 U 8ER
BRARILT ) VZEIK

(2) OFHEHE KB ERO R

VULV EEETAIRIRALZ ) &
ReZFD _BIKNT T —1L 0 C60 20 LT
BEKEZHEHEM ORI T % o I E
TEAL U 7z £ 38 B R KRG 7R i o Ry M & BEAT



L7z, BUDAEICL - T, TEERITEERE
Wb T &2 o RmICEEE S, ZOBEX
kOB VL EEFOAROME KX IE
BL T\, AEERFFEORHMITIX, 7 =
J)F TV BIROEN YT TF L
ME BRIV bERL TV, £2, ZER
e 7o —L @R T 2L, WT
M@ZE% TEBWTH, ZEEEIO G
BEHIEM BN T, EEEROES. R
NT 4V e T7IT—L o ThRBREET
BEIB L OWETBENEX 5720, AL
4 VMBI TF ¥ o ~DEFTEANDNE
PETTHEEZLND,

(3) —HEHIAMZRAEREOFMN
FROFLT 4V T BIKEZD 60 HAK
O—HIEMBFERAERN T 5720, —&E
@%ﬁ%i@g%ﬂ#%i@%iLr%m
ELT, —HEBERLEDOETIERIT, K
RVT 4 U TREIZOWTIT 62%, EAE
IZOWTIE 52% Th -7~ BAEIKD—FHIER:
ERADETHENEIRELZ ) V&
I HARWEL R TR 12 C60 7 =F
FOHN—RNT 4 VT AT I
DBRHOIREEN AR L, A7 4 ) o=
HENEREDOAERDENKRTT L2106 T
bHLEZLNLD

5. FRRERLE

CdERERm ) (B 15 1)

1.Y. Ooyama, T. Enoki, J. Ohshita, T.
Kamimura, S. Ozako, T. Koide and F. Tani,
Singlet oxygen generation properties of
an inclusion complex of cyclic free—base
porphyrin dimer and fullerene Cg, KSC
Adv., 2017, 7, 18690-18695. DOI:
10. 1039/CTRA02699D, ZFiA 1

2.H. Nishihara, T. Hirota, K. Matsuura, M.

Ohwada, N. Hoshino, T. Akutagawa, T.
Higuchi-, H. Jinnai’, Y. Koseki', H. Kasai-,
Y. Matsuo', J. Maruyama', Y. Hayasaka, H
Konaka, Y. Yamada, S. Yamaguchi-, K.
Kamiya, T. Kamimura, H. Nobukuni-, F.

Tani, ‘Synthesis of ordered carbonaceous
frameworks from organic crystals, Nature
Commun. , 2017, 8, DOI:
10. 1038/541467 017-00152-z & FeA Y

3.Y. Ooyama, K. Uenaka, T. Kamimura, S.
Ozako, M. Kanda, T. Koide, F. Tani,
Dye-sensitized solar cell based on an
inclusion complex of a cyclic porphyrin
dimer bearing four 4-pyridyl groups and
fullerene Cg, RSC Adv., 2016, 6,
16150-16158. DOI: 10.1039/C6RA01131D,
A Y

4. T. Kamimura, K. Ohkubo, Y. Kawashima, S.
Ozako, K. Sakaguchi, S. Fukuzumi, F. Tani,
Long-Lived Photoinduced Charge
Separation in  Inclusion Complexes

Composed of a Phenothiazine—-Bridged
Cyclic Porphyrin Dimer and Fullerenes, J.
Phys. Chem. C, 2015, 119, 25634-25650.

DOI: 10.1021/acs. jpcc. 5b09147, AFE

)

ey (Bt 64 14)

1. F. Tani, Two Harvests from One
Metalloporphyrin Complex, International
Symposium on Materials for Chemistry and
Engineering (IMCE 2018), 2018.3.16, #&
[ 7, FRAFRRE T

2. RIUBGIr » LS - BATES - BIaTs
e MREHIESL « /NHOKRER - 482 SCHB, BRAR

RNV74 ) vr=EBRKBIO7 77— 4
FEBE IR & O T (0 38 3 EOK RS B it oD b R 22
ke, 2016 4E)U b RTRmE, 2016.9.8,
O

3. F. Tani and H. Nobukuni, K. Sakaguchi,
T. Kamimura, KJF International
Conference on Organic Materials for
Electronics and Photonics 2016, 2016. 9. 5,
e [

4. F. Tani, Supramolecular structures and
photoelectronic properties of inclusion
complexes of self-assembling cyclic
porphyrin dimers and fullerenes, The
70th Fujihara Seminar New Development of
Physical Organic Chemistry:
Construction of Chemical principles
Determining Structures, Reactions, and
Properties, 2016.4.19, t&M, HiF#
1

5. F. Tani, Supramolecular Structures and
Photoelectronic Properties of
Inclusion Complexes Composed of
Self-Assembling Cyclic Porphyrin Dimers
and Fullerenes, International Symposium
on Construction and Application of
Functional Molecules/Systems,
2015.10. 19, Yilan, Taiwan, 370

(MF] GF14)

F. Tani, H. Nobukuni, K. Sakaguchi, T

Kamimura, Supramolecular Structures and
Photoelectronic Properties of m—Complexes
Composed of  Self-Assembling Cyclic
Porphyrin Dimers and Fullerenes, in
Chemical Science of m—Electron Systems, T.

Akasaka, A. Osuka, S. Fukuzumi, H. Kandori,
Y. Aso, Y. ed., Springer, Japan, 2015, p.

423-442.

(PEER PEME)
L

(Z Dfth)
A==
http://tajigen. cm. kyushu-u. ac. jp/



6. HFFTHERE

(D) WFgefzs

4% 3CEB (TANI, Fumito)
FJUINREE « Se B E AL A SE T - HEgd% -
IeEE S 80281195

(2) gy
L

(3) I HEMF 2T

@ — (FUKUZUMI, Shunichi)

LR FERZERR - BT EFZER - B{EHd%
FgeE &5« 40144430

KA 4 (OHKUBO, Kei)
KK - &AWL - 2%
FgeE &5 - 00379140

(4) ot 18

AR (KAMIMURA, Takuya)
JB2iEFF0 (0ZAKO, Shuwa)
KL (00YAMA, Yousuke)
/NHAER (KOIDE, Taro)



