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WFZE i S O3 (95 3C) : To develop functional dyes based on naturally occurring
chlorophylls, sensing component for alcohol detection or light-harvesting molecules for
solar cells were designed and synthesized. Trifluoroacetyl-chlorin was applied to an
optical sensor, and the developed membrane was successful for determination of ethanol
concentration in water. On the other hand, a series of (bacterio)chlorin derivatives
possessing a carboxylic acid moiety were synthesized. Efficiency of the dye-sensitized
solar cells based on these dye molecules was much improved compared to those of traditional
porphyrin derivatives.

AT R AERR
(AL 1)
I IEEE N
200 9% 1, 600, 000 480, 000 2, 080, 000
201 0% 1, 000, 000 300, 000 1, 300, 000
201 1% 900, 000 270, 000 1, 170, 000
R
R
e 3, 500, 000 1, 050, 000 4, 550, 000

BFIE58F - fL%
IR 4R - A < AL - BIEEILY:
XU [T AR, O R, AW

1. WFZEBIsE Y DY = bt v —~DIGH 7 EHRELICBET 5

RIKOHERBEFETHD /a7 4 VI(Z MEBIIERCH o7, £ T, RARBEN
XIERTFE « K& wH - BEE—A L - B HLEMNBA LT DR E LN LT HEREN:
EfEEk ORI L, NTHALVT ¢ U 2 BFROAREZ AR E LT, By JHERE
RSB AZZ AL TWAITE )b 53, BT DFHEROBAFICEY FLATZ,



2. WO HK

suana 7 4 VEHEEEHOE R A %
1TV, A7 h— R Efbst o —I2s A
ARER B RN AT D, Fltrer v
YITTHENOBENL KEERICEHT
X5 HOFEMREL AL, AFEEE L )
ShEROER Z R+ 5,

3. WL HIE

rsan7 4 -a ZHREEEE LT RO XL

I IFHEIREER L, EORMEEFATT 5,

(1) 7va—v L Ry 72 IR Z R T
LR DOFE & ARk

(2) HEE Y —EEL REL T 2 FHE RO
it & ARk

(3) AR KB EMIZFIH TX 28R D
Et & Ak

(4) n WAALERER RO E & ARk

4. WFIERE
FHik1)~ @ oFHEB IR L TRIZRT
X —EORENE SN,

(1) =% ) —)VEBDEDDOILFEE P —
JGHT A Z M E LT, FlomdT 2
on T VERERERRE - B LT,

COO-CooHys

FXINRTT AT a ) ERRICE T
THZILETHEDREEREZIINDE LD
2, RERMTOREZ L Lz, &
VU TELIZIXQ y B B 3L R Y
InFarTeIHEEEANL, £21 7
AEAIBE R D A F LT 2R T VA BT L
XNVTRATINIERLHZ L TIREMELY b
7287, TR L-6FzESTFE2FANT
7 b= Kb —FEaERl L, AFE
ERMBN DB S HOW T &2 137>
72 A boblbRtEORWEH—
1% pH6. 8 DV L FEN Yy 77 —H T, =
H ) —)VIREE 0. 3% 5 25%D [ T Al i
7RI & a DB B R LT, BRI
EERERAIEZENZI 0.1%E 0.4%Th
S, IHIT, EiRE (25%) =¥/ —
Wi o 1 0 RefEe il E I B\ T Eot
B HS T2 bR b s, B
Lzt v v ZTIROZEMEDPHER S L,
AT O 2 ) — VR JE

ERICHKI LI E W) HTEENDH D,
BIOEROD dn B BRSO T 20T IS IR D 0 208
LHEBERERTHLEEZALND,

(2) BERERE SRS FOMBHI L LT, FIOR
&5 7 NREEZSEIC X LC A1 1
53 TN CHABEE 2 TR L, @Il 2
LCOREES ERITHT AL v F)
DL AREIT T

COoo

VERL L 7= ¥ REME SR 1300 TN T Rliry
RBABEE A & D 2 L AN ITH-NMRA B R
S, EETHRER & L CiREZ L %217 -
7L ZAEBTIIRA, [KETii%Rer
RTZ ENGmolz, LizmoT, 4
FTHNTOTY v PR EED AL v TH
BEDIEHL) B O HEERRIC X 5w
BRG] Lo ZoDESF L L
TOaryeF  NeERTHENTE
s KTF—<=THB LI —I13HTFD
on—of fHERENR v 7 v 7 7 VI & O
EEEFE LTOEB S, 52
—E7 v v 7O ROHERH
RGN TWAHZ LR EZ2DHE, Z7un
7 4 MEFED B RKIREAFRE O F 7= 720
AZE2RTERBBEVVITHLEEZLBND

o

) EMBIL v TEBRAEL L
T. Flomtvan 7 0 VEEERA
it ARk L7z,

COOH

TR a ) VERE /=T
VNZEHL T, BRI E ToRIX
L OBEROLENEZ =, Bt
F & U ~OEEAEALICIL, N—=T Y
ROy lice= kA2 LT 5
WIZHTHONR ORI ZEAN LT, &
THDICHESR AT LB Hb



BTEMLZ, BonHHaEsHn
THOEHRKEEM TONBELEBRNEE
AR 2 A, T U —_R— KDL
0. 1%L EFEo=bop, LRI

COOMe

SPLZTvF LN EAET D Y
veEI— KRB UEHEDO T T T
RISOFEMEERGTHZ LIk, —#
OFEREART D LT L, %k
FHT — X OWEEITo T, SH%OFWK
K EmA~DISHANHfE SN D,

Semiconductor Interface
HHA Y
DOI:10.1021/jp206206x

5. 1% W NEONDL Z Lo @ Shin-ichi Sasaki, Keisuke Mizutani, Michio
Too UTAROMEIR E TR Z & DR 5 Kunieda, Hitoshi Tamiaki
DERITEA L, EFTEFHEAAT=X Tetrahedron 2011, 67, 6065-6072.
LAEHLDICTERZZ END . ARIFIERK Synthesis and Optical Properties of
RITKBGER O ARHFIH mMEZ R+ C3-Ethynylated Chlorin and n-Extended
BERRETHDLEEZLND, Chlorophyll Dyads
ESG =)
@) BERESoOWtE v 72 AL L DOI:10.1016/j.tet.2011.06.020
T, AN WBYEM 7 na 7 4 VDG
Bb— MEREZITWV., T d ko @ Yuki Hirai, Shin-ichi Sasaki, Hitoshi
an T VEERERRE - B LT, Tamiaki, Shigenori Kashimura, Yoshitaka
Saga
J. Phys. Chem. B, 2011, 115, 3240-3244.
Substitution Effects in the A- and B-Rings of
the Chlorin Macrocycle on Demetalation
Properties of Zinc Chlorophyll Derivatives
Haif Y
DOI:10.1021/jp1117486
® Xiao-Feng Wang, Hitoshi Tamiaki, Li Wang,

Naoto Tamai, Osamu Kitao, Haoshen Zhou,
Shin-ichi Sasaki

Langmuir, 2010, 26, 6320-6327.
Chlorophyll-a  Derivatives with Various
Hydrocarbon Ester Groups for Efficient
Dye-Sensitized Solar Cells: Static and
Ultrafast Evaluations on Electron Injection
and Charge Collection Processes

HHA Y

DOI:10.1021/1a1005715

5. ERRERLE
(WFgEf . W58 R ONEHEERF T2 4 1 ®
LR

Shin-ichi Sasaki, Mari Yoshizato, Michio
Kunieda, Hitoshi Tamiaki

Eur. J. Org. Chem., 2010, 5287-5291.
Cooperative C3- and C13-Substituted Effects
on Synthetic Chlorophyll Derivatives

UdEssamsc) (GH1 544)
(D Hitoshi Tamiaki, Hiroshi Takebe, Shin-ichi

Sasaki, Yumi Kataoka
Photosynth. Res., 2012, 111, 1-8.
Synthesis  of  Oligomethylene-Strapped

BHAH Y
DOI:10.1002/ejoc.201000541

Chlorophyll ~ Derivatives and  Optical (@ Kosuke Takano, Shin-ichi Sasaki, Daniel
Properties of Their Stereoisomers in a Citterio, Hitoshi Tamiaki, Koji Suzuki
Solution Analyst, 2010, 135, 2334-2339.
HaHH Y An  Oxo-Bacteriochlorin  Derivative for
DOI:10.1007/s11120-010-9616-y Long-Wavelength Fluorescence Ratiometric
Alcohol Sensing

@ Xiao-Feng Wang, Li Wang, Naoto Tamai, A Y
Osamu Kitao, Hitoshi Tamiaki, Shin-ichi DOI:10.1039/c0an00173b
Sasaki
J. Phys. Chem. C, 2011, 115, 24394-24402. Xiao-Feng Wang, Yasushi Koyama, Osamu

Development of Solar Cells Based on
Synthetic Near-Infrared Absorbing
Purpurins: Observation of Multiple Electron
Injection Pathways at Cyclic Tetrapyrrole —

Kitao, Yuji Wada, Shin-ichi Sasaki, Hitoshi
Tamiaki, Haoshen Zhou

Biosensors and Bioelectronics, 2010, 25,
1970-1976.



Significant Enhancement in the
Power-Conversion Efficiency of Chlorophyll
Co-Sensitized Solar Cells by Mimicking the
Principles of  Natural  Photosynthetic
Light-Harvesting Complexes

HHA Y

DOI:10.1016/j.bi0s.2010.01.015

Xiao-Feng Wang, Osamu Kitao, Eiji Hosono,
Haoshen Zhou, Shin-ichi Sasaki, Hitoshi
Tamiaki

J. Photochem. Photobiol. A: Chem., 2010,
210, 145-152.

TiO,- and ZnO-Based Solar Cells Using a
Chlorophyll a Derivative Sensitizer for
Light-Harvesting and Energy Conversion

ES =)
DOI:10.1016/j.jphotochem.2010.01.004

Shin-ichi Sasaki, Yuki Kotegawa, Kimiko
Azuma, Michio Kunieda, Hitoshi Tamiaki
Chem. Lett., 2009, 38, 796-797.
Chlorophyll-derived Thermochromic Sensor
Based on a-Amino Alcohol Adduct
Formation via Reversible Intramolecular
Cyclization

THA Y

DOI:10.1246/cl.2009.796

Xiao-Feng Wang, Osamu Kitao, Haoshen
Zhou, Hitoshi Tamiaki, Shin-ichi Sasaki

J. Phys. Chem. C 2009, 113, 7954-7961.
Efficient Dye-Sensitized Solar Cell Based on
oxo-Bacteriochlorin Sensitizers with
Broadband Absorption Capability

HHAY

DOI:10.1021/jp900328u

Qianming Wang, Shin-ichi Sasaki, Hitoshi
Tamiaki

Chem. Lett., 2009, 38, 648-649.
Near-infrared Luminescence from
Ytterbium(l1l)  Ternary Complexes by

Visible-light ~ Excitation  of  Attached
Chlorophyll Derivatives
HHA Y

DOI:10.1246/cl.2009.648

Xiao-Feng Wang, Osamu Kitao, Haoshen
Zhou, Hitoshi Tamiaki, Shin-ichi Sasaki
Chem. Commun., 2009, 1523-1525.
Extension of m-Conjugation Length Along
the Q, Axis of a Chlorophyll a Derivative for
Efficient Dye-Sensitized Solar Cells
HHAY

DOI:10.1039/b820540j

Hitoshi Tamiaki, Yuki Kotegawa, Shin-ichiro

Nitta, Shin-ichi Sasaki, Keisuke Mizutani
Tetrahedron, 2009, 65, 628-637.

Synthesis of 3%-Substituted
Bacteriochlorophyll-d Analogs and Their
Self-Aggregation in a Nonpolar Organic
Solvent

ESG =)

DOI:10.1016/j.tet.2008.11.015

Shin-ichi Sasaki, Yuki Kotegawa, Hitoshi
Tamiaki

Bull. Chem. Soc. Jpn., 2009, 82, 267-271.
Chlorophyll- and
Bacteriochlorophyll-Derived  Colorimetric
Chemosensors for Amine Detection

ESG =)

DOI:10.1246/bcsj.82.267

(Fa¥ER) Gt 22 1)
O KEE=, HiAHS &, OHEEFEE, &HHEF

B, ExKRE— RS

LTV — VAL T 7 =)L a2 DY
=R = % £ X NDEEY5?
HARML TR 9 2 BFF4, 201243 A
25 H~28 H., #53)l

Verr RE—. KOFEM, BIRGERE, HA
L. B

3SNICEFEERAZEM LZZ7un 7 4
IVIHEIRDE L

HARLFEE 9 2 BFFE, 201243 A
25 H~28 H. #Z)1|

Xiao-Feng Wang, Li Wang, Naoto Tamai,
Osamu Kitao, Hitoshi Tamiaki, Shin-ichi
Sasaki

Purpurin Aggregate for Dye-Sensitized Solar
Cells

The 6th  Aceanian Conference on
Dye-sensitized and Organic Solar Cells -
DSC-6, October 17-18, 2011, Oita, Japan

Toru Oba, Misaki Morioka, Satoshi Ito,
Kazuhisa Hiratani, Mari Yoshizato, Shin-ichi
Sasaki, Hitoshi Tamiaki

Synthesis and Properties of
Sulfur-Containing Chlorophyll Derivatives
International Workshop on Supramolecular
Nanoscience of Chemically Programmed
Pigments, June 10-12, 2011, Shiga, Japan

Shin-ichi Sasaki, Keisuke Mizutani, Michio
Kunieda, Hitoshi Tamiaki

Construction of Chlorophyll Tetramer via
Dimerization of Chlorin-Dyad in a Solution



International Workshop on Supramolecular
Nanoscience of Chemically Programmed
Pigments, June 10-12, 2011, Shiga, Japan

FhElE, e RE— JLRE, RS
IR—T Y v T RO S
2011 FFHZE 58 BlS AR EREES
A (k. FFERSD) . 2011 4 3 A
24 H~27 H., %)

KETF, A S X, FEEE, FAM
A, HHEBRE, ExKE— Rk
MEEELEZ G257 00 7 ¢ VFEEIK
DAL HE
AARLFRH 9 1 BEES (PR, BE
A7) . 2011 4F 3 H 26 H~29 H., &)l

FhElgE, FF. EHME, LEE. BRI
¥, Ex RE—

PR—=TY U BERCOR RS R Dt Tk —
ERHEDOETBE A =X A
ERALFERE 7 8HIKkE (WFik, FFEK
N7) . 2011453 H 29 H~31 H., #h&)l|

Shin-ichi Sasaki, Kosuke Takano, Daniel
Citterio, Hitoshi Tamiaki, Koji Suzuki
Development of an Alcohol Optode Based
on a Chlorophyll Derivative

Drug Analysis 2010, September 21-24, 2010,
Antwerp, Belgium

ERKY), KA EE, BIEGEME, fex KE

SNICEHEFBEEREZAFT D727 4
IVERDERK & Wtk
AALFERE 9 0 BFHFES, 201043 A
26 H~29 A. KB

IWARPEN:, KRBREM, ex KE— BRI
¥

& (1) =F = VRN SALICERE LT 2
aa 7 VHEROE K
HALFEE 9 0 FBFHES, 201043 A
26 H~29 A. KK

Ak, 5 BB, ERBOEME, fx KE

WHaH 7 =47 4 FLUEOAR L bk
HARLFEE 9 0 FBFHES, 201043 A
26 H~29 H. KK

Xiao-Feng Wang, Tsukasa Yoshida, Yukako
Sakuragi, Kazumasa Funabiki, Masaki
Matsui, Tomohiko Inomata, Hideki Masuda,
Shin-ichi Sasaki, Hitoshi Tamiaki

Exploring Suitable Dye Sensitizers for Solar
Cells Based on Electrodeposited Eosin

Y/ZnO Hybrid Films

International Symposium on Eco-materials
Processing and Design (ISEPD 2010),
January 9-12, 2010, Osaka, Japan

IARPE:, KREEM, Exr AE— R
%)
ST =V EFTLHI/aa 7 4 )b
FHMARAFAL T & L7241 $E ko &Rk
Lt

552 4 [BIAERBERERSE L AR U T A
2009 4E 9 A 13~15 H. &

FWElE, HHE, RKY, fExKE—
TOAXNIEEFFOHM I an 7 ¢ L ihE
% - SR B RO B R it

2009 FESKALFKTFERS, 2009 4 9 H
10~11 H. /Nt

PR, EAKRE— FoT VA X=
)b, RAET, BEGERE, R, &
AR

Ny ot areFrral e AN
Toa—) A7 b— ORISR
W77 LA 2009, 200949 H 2
H~4 H, T3

Shin-ichi Sasaki, Hitoshi Tamiaki
Development of a Chlorophyll-Based Anion
Sensor in a Solution

13™ Congress of European Society for
Photobiology, Septemper 5-10, 2009,
Wroclaw, Poland

Hitoshi Tamiaki, Kimiko Azuma, Michio
Kunieda, Shin-ichi Sasaki
Chlorophyll-Derived

Alcohol/Amine Detection
PPC2009, 18™ ISPPCC Satellite Symposium
on Photochemistry and Photobiology of
Supramolecular Systems and Coordination
Compounds, July 9-11, 2009, Kusatsu, Japan

Sensors for

Hitoshi Tamiaki, Kimiko Azuma, Michio
Kunieda, Shin-ichi Sasaki

Interaction of Zinc 3-Trifluoroacetyl-Chlorin
with  Amines Through Coordination and
Hemiaminal Formation

18™ International Symposium on the
Photochemistry and  Photophysics  of
Coordination Compounds, July 4-9, 2009,
Sapporo, Japan

Xiao-Feng Wang, Osamu Kitao, Haoshen
Zhou, Yuji Wada, Shin-ichi Sasaki, Hitoshi
Tamiaki, Yasushi Koyama

Significant Enhancement in the Power



Conversion  Efficiency of Chlorophyll
Co-sensitized Solar Cells by Mimicking the
Principles in  Natural  Photosynthetic
Light-Harvesting Complex
Light-Harvesting Processes 2009, March
10-14, 2009, Kloster Banz, Germany

21 EWelgE, L&, MEFEE, FSEE, ]’
¥, Ex KRE—
VA== I NN AVAREE 321 )% N
B e th, oD A
BRALFE 76 [FIKE, 2009 43 A 29 H
~31 H., =H

22 ERK¥, WAET. BIEOERE, fLx KHE

RE VAN NU R 7 ph= iy el YA V- O < s
7 an 7 4 ViR ERK & Yk
HARLFAE 8 9 FEFES, 2009 4 3 A
27 H~30 B, HIT

(PEEIA PEHE]
OigiRdt Gt 1 )

SR TR B e

I - EBElE, ExKE— HFE
HERIFE  ILIE KT, Rl ASA A KY
THEH ¢ BREF

&5 HiFE 2011-152633
HWREEA H 2347 H 11 H
EWNsoR]  EHN

6. AT

(1) WFgefias

e R HE— (SASAKI SHIN-ICHI)
B/ R N AP A T R -
i

W75 B« 50317294

(2) WFFE55 14




