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ARG SCIE “Ru(Il)-Re(1)E 53 7S D CO, 38 I Wl SRR & SRR O 133 25 4246
BN OB LB L, RO 4FENHRLD,

WE CFamT TIE. AFROE R E BRICOW TR, 97, BEAENERLTD
HHERIRBEAL S, =R F—BLORFEROFEB O MBI OV THRRL . ZOMRREL TR
RO BERE BT, Fio, S ESEALALBEZ FIV 72 COy 3% T YRR RG22V THREBLL |
R E DEAACDBUREDNS | LR 7 2 R & fik 2 ARG B (7 - CHaE s L 7o 49 1 e il
WHERATHHZ LR AT, EHIT, B4 7 M8 A U7 2 E BAL T OSSO T IR A3
TR TS SE AL | 3B X O DB OHEE (26 L TH 2 5 E B EMATRZELT
WHBLRERTLT-, 2NDEY s E LA ZED B I SOW TR LT,

%2 3 <2 T Ru(l)-Re()H 5y 1 S~ D BRI B LG BOAL OB AR - MRS 5 e fik
BEREE DR BL & 2 DR KOfE Tld, COpiELLAEA M Z J D 2@ & 3 HIfF S5 Ru
PEURTR & Re S5O B THIMEBIEM 2D 572D 2 ROZFLUEHT2 2OVAIL%
fiti & LI B KA AL AL 7 (RC2) 2 AL 78T Ru(ID)-Re(D)#E 53 Tt il it 2 Sl L. 1
ROZF LU T2ODUAILERES LT AEREENL 1 (C2) %A T M8 5y 1 e il i & e b As
D IR AT 272, Re $5AT23 Re(NAN)(CO);Cl #38 & 453 % Ru(Il)-Re()# 53 1 il i1z
DWTIE RC2 ZHA L7270 C2 2 A 9555 T L0 2 BlE el R 278 L7z,
SeA BRI A U7 EARERIT. 2GR0, ERALTEIE R X OVHEER D
FERNPO 2ARKOZF L UHTERE LI RC2 ZEATLHZLICL ST, 1 RO=F L T
S L7 C2 2T 2850 O X0 & SEAREHNICIRVE R ILIEM 2398 8L L. Ru 8
KRB O FhERREIC I 1 Db A3 b L7 R, BocHNC K5t a =T 288 m L
P2l Th D Z LByl —J T, [Re(N*N)Y(CO) {P(p-F-CsHa)s o] #E %A%
Ru(ID)-Re(D)# 53 FOLMEEZ DWW TIE, RC2 AT 5 Z & The L AZ OJEflBERF L C2 &
G380 FHAEEOS 4 BT Uiz, SEMBEAOSh oAb F RO Z L OBBRERAIT U,
CO I TEOL IR SOE D FUSHEREIZEE S THRET§9ZE T RC2 2 AT 5 Z LIZL > TRe
PSR DR TTEALA R E AR T L7 Z EAEAIEREZ R T S B ERBRTH L Z &2 W
HMT LT,

%3 “Ru(ll)-Re(L)fB 4y Tt oo & s iTH Gl FE & 45 1P B R B B~ oD 2 AR Bl (7
TOEE” T, Ru(ll)-Re(l) HELSERITE A UT-ZAGENT T OISR, ZEMEENT 128 A4
HZE TR T DR OB 1A HAEF OMREA, BT EER B L Oy T NE T8
WBREICE DL BE 52 5OV CREIR LT, 7V V8 CiElfE L7284, Ru $EAE &
Re SEATBHIC & 0 58 VE RO AR 2356 39 5 286 ENZ 7 (RC2 > C2 > C4(C4Hy)) & F
A LTS E T 512 L. RuSEREEOFIFRAEDETTANC L 2T L v K& <72
52 LRGN LTz, £io, KRAHOMICERRIF 1% E A L7z COC(CH-O-CHy) % 424



BN F & U CH T 28RO A EfESHh OmEIR 112 X 2B FREIMEDTZDIZ Ru $8
RER OB ) DIPE TR S AT AE R, Bl R E B8 e EE 2R Le, S BT, Eouh
TGRS & ERESER D CO, BT AR D RN IZIEDAEN H 5 Z L W 5 Lz,
EITATENFR I . ZAUCL > TER L 72— B & TS 72 Rush R D Re $E K ~D 53
THNETBELREOEEL | DM IR 52 A VDZEICEs TRETHZEICHD TRIILTZ,
W NOZREENL T2 T 2EREE R D7 TNE T BENRE G RDIELS, b BV C6(CeH,)
AHRGEUL T & LD TH 23x10's ' L@l THL Z L EZHL M LI, SbIT, Zhb
7 FWNEFBENEE LG O T VX VEHORIOMBELH 52T, ZOEEIEROE
FRBEBOEEL, o FiAENMLIZAL—RURIZEDLD THHZEEHBNIT LT,
FAE HEES” TlE, AR THOLNIEREE O, ZOERICON TR,



Effects of introduction of a bridging ligand RC2, which composed of two
2,2’-bipyridine moieties connected through two ethylene chains, into supramolecular
photocatalysts was conducted, with comparison to that with a C2 bridging ligand, which
was connected two 2,2’°-bipyridine moieties with only one ethylene chain. In the case of
using a supramolecular photocatalyst with Re(N"*N)(CO)sCl as a catalyst unit, usage of
RC2 enhanced the photocatalytic ability for CO, reduction compared with that of C2.
Investigation of photophysical and electrochemical properties and quenching behaviors
clarified that one of the main reasons for this difference is high oxidation power of the
excited Ru site of the RC2 complex, which enhanced a reductive quenching process of
the excited Ru site by a reductant.

On the other hand, in the case of supramolecular photocatalysts with a [Re(N"N)
(CO)2{P(p-F-C¢Hy4)3}2]" as a catalyst unit, introduction of RC2 induced lower
photocatalysis compared to that of C2. Based on mechanistic studies, lower reduction
power of the Re unit in the RC2 complex was the main reason.

Effects of structures and electronic properties of the bridging ligands of the
Ru(Il)-Re(I) supramolecular photocatalysts on reductive quenching and intramolecular
electron transfer process were described in details. In the case of using an alkyl chain in
the bridging ligand, the stronger electronic interaction between the Ru and Re units
induced a faster reductive quenching rate. Intramolecular electron transfer following the
reductive quenching process was firstly followed by using time-resolved infrared
spectroscopy. This process was very fast, with the rate constant of > 2.3 x 107 s .

Investigation of a correlation between the rate constants and the lengths of the alkyl



chains indicated that the intramolecular electron transfer proceed the through-bond

mechanism.



