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Control of photoinduced electron transfer by the complex formation of water-soluble porphyrin
with polyvinylpyrrolidone ('Graduate School of Science, Osaka University) OYilin Cao',
Tomoe Takasaki', Hiroyasu Yamaguchi'

In natural photosynthetic systems, light energy is efficiently converted to chemical energy.
In the initial process in the reaction center of purple photosynthetic bacteria, electron transfer
from an electron donor to an electron acceptor creates a long-lived charge separation state. The
position and orientation of these molecules are fixed by coordination bonds and hydrogen
bonds with proteins, and they exist in a state where they are maintained at a constant structure
and distance. Controlling the distance between these molecules which transfer electrons is
important for efficient electron transfer in photosynthesis. We have found that
polyvinylpyrrolidone (PVP) forms a complex with tetrakis(4-sulfonatophenyl) porphyrin
(TPPS) or zinc tetrakis(4-sulfonatophenyl) porphyrin (ZnTPPS). In the presence of PVP,
photoinduced electron transfer between porphyrins and the electron acceptor methylviologen
(MV?*) was controlled. When these aqueous solutions were irradiated with visible light, the
amount of methyl viologen cation radical (MV+-), an electron transfer product, was found to
increase.

Keywords : Porphyrin; Polyvinylpyrrolidone; Complex Formation; Photoinduced Electron
Transfer; Energy Conversion

HEIRRIIBITDHERD Y AT L TIE, =R /LF—7 HO,S

AL L= L RRE EWBIT PN TN S, FL ) 7
S AR OB IGHCB 1T B B TIEE T K —
#E$%79?7&~~@ EFRBENC L EEGOER
OYBEIRIED R T D —H O FIXE 280 B L ORYLHS

BRKRFEREREID i@ %@ﬁ%@ﬁ%ﬁlﬁéﬂfﬁ 058

SO4H

O | —EOREE - BRI REE CIEIE L T B, B mgﬁgﬁis
FOZFIELEIT O 25Oy OHEEEOHIENL, E

RICEBWTEFBIH LSRR EDDZDICEHETH D,

Fexid, KVev=rewl FRAPVP)RT 77 ==L ’fr”%
VT 4T N T AR CER(TPPS) L 7213 Hish T T 7 =

ZIVRNT 4 VT b T AJVIR U EE(ZnTPPS) & S 1R % Ak {;7’

THZ LML, PVPIFHER, AT 4 U LEFT

IR T H—ThHDHAF LA —F MV EDRIDY

R BER DS HIE S L7, T D OIKESHRIZ IR A B

Y5 LBTBBENTH DL AT L ES T —F ) FAF %Cf:>*§3+CW
VTNV YDAERENEINT 5 Z ERbholz, MV2+

© The Chemical Society of Japan -A23-1pm-12 -



