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RESCETIE

T4 BXE  IXk  HH DR KWE

ke RHmMR*
(FHEBEEGOC AR S D REM B SR s T ERREBEBA BB dEst 100190)

WE G R T A Re R Os(IDAC &0k Y BGRI 1) PS-Fe,S, BRI 7 66T 1a S L5 ) i b A 7Y
WED b A2, BT T ECEY 1a F b FIRBOETE, A6 S aE 5. B A4 1a Al b B HY =Nt ne Kk Os(1D)
BE AP0 MLCT WocUee; 5485 FeySy FEHIRIBC &4 1b AHTEL, 7ERCAY) 1a th —IRILBEER Os(IDAC 54 LT A6 H W
SR, FERFEEER 92%. MAERFHREE S, BEY 1b 5 2 AU 4 1R & b = It e B Os(IAC & ) R G A
WKT 4%. it Rehm-Weller J7 FETHHAT 1 th = HRMEIEHK Os(IDEL & ICH] FeySy I ML L ADEE L 1464 H i
NIE, RYI> TN 1a F53 1 1H 1b+2 AR R GERADCE T HH8, AR FR RO K I R =R E Bk Os(IDAC &4
*MLCT R & 5B ELEEBHLE ML Fe,S, M E .
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Bis—terpyridine Os(Il) Complex Sensitized [FeFe] Hydrogenase Mimic
Systems: Synthesis and Photophysical Study

Wang, Feng Liang, Wen-Jing Wang, Wen-Guang Chen, Bin Feng, Ke
Zhang, Li-Ping Tung, Chen-Ho Wu, Li-Zhu*
(Key Laboratory of Photochemical Conversion and Optoelectronic Materials, Technical Institute of Physics and Chemistry,
Chinese Academy of Sciences, Beijing 100190)

Abstract To mimic [FeFe] hydrogenase in nature, a PS-Fe,S, type molecular dyad 1a and corresponding intermolecular
model compounds 1b and 2 were synthesized and characterized. In the case of 1a, bis-terpyridine osmium(II) complex as
photosensitizer (PS) is covalently linked to a Fe,S, cluster of [FeFe] hydrogenase mimic active site by a cyanide group.
UV-Vis absorption spectrum revealed that both compounds 1a and 1b show two LC absorptions at the range of 280~330
nm, and 'MLCT absorption at ca. 498 nm. Particularly, *MLCT absorption at 669 nm was clearly observed in compound 1b.
Redox property of 1a and 1b was studied by cyclic voltammetry. Compound 1b shows two reduction potentials E(Os >
and E(Os'"®) at —1.60 and —1.87 ¢V, and one oxidation potential E(Os'?"?®) at 0.51 eV. As compared with 1b, 1a shifts to
more negative reduction potentials £(Os'?"") and E(Os'"*) at —1.63 and —1.91 eV, respectively, but to more positive
oxidation potential £(Os*"?) at 0.58 eV. Compound 1a also show an irreversible reduction potential of Fe'Fe'>Fe'Fe® at
—1.77 eV, which shifts 180 mV more negative than the corresponding reduction potential of compound 2. Excitation of the
MLCT absorption of compound 1b leads to a strong luminescence at 740 nm with lifetime of 105 ns in CH;CN. However,
the luminescence of dyad 1a was significantly quenched with efficiency of 92%. Under the same condition, the luminescence
of 1b was slightly quenched by one equivalent of compound 2. The quenching efficiency of 1b was changed from 4% to 65%
when the concentration of 2 was increased from 1 to 10 equivalents. According to Rehm-Weller equation, the photoinduced
electron transfer from the excited osmium complex to Fe,S, moiety neither in intramolecular dyad 1a nor in intermolecular
(1b+2) system is feasible for the uphill free energy change. Consequently, the luminescence quenching in intramolecular
dyad 1a and intermolecular (1b+2) system was tentatively attributed to energy transfer from *MLCT of osmium complex to
Fe,S, cluster.

Keywords [FeFe] hydrogenase; osmium(Il) bis-terpyridine complex; electron transfer; energy transfer
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Figure 1 Structure of active site of [FeFe] hydrogenase
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(IR B TC S K, 44 232 P 1) TG 35 ARV e 25 A 3k A M
PORIE, AT LA BE AT Ru(ID) kB R80 4r Fol
AL 2006 45, Ott 2R R = LB AC A0 = I
E AT Ru(I) % 3 Fe,S, L H P — Mk R 1 b, ARk
T A MsAE R PS-Fe,S, B 4r 1 a4 7). FATTLAAHLE
IE T LR Re(DECAWI®, B3kt PDES AW 0 el
FIf) PS-Fe,S, 43 FIeMEAL AP, DUIX e 71k 7=
AaEtEtD, SRR, RN TR 2
WL T OREOE A, I HAEW TR R RO S AL
A Ak 0 DB T RS N AL = S 2 DG EE 2

IRIEREER Os(IDAC&WIAE A GG Tk s Dy bz
T8 8 R Re s R (a7 p U0l 5 =kt
BEET Ru(IDBECAPIAHLE, ZIBRIEREE Os(IDAC &4 HAT
SN AR MRS RS I F FE G BE, N %
HATHE R T HERE RS . AH R =Bt e R Os(IT)
YER HHGRIT) PS-Fe,S, BB AA R 2 A8 ok WARIE,
A SCIRATRET A R T LA e e Ak Os(IT) hy YE ) 1)
PS-Fe,S, B/ I 1a, Ko FIMBEALL 54 1b
201 2), TSI GG A HAL 2E R, BRI T
MEREHR Os(IDAC & WAL 731 N (1a) F14) - [F] (1b+2)

Bl 2 TCEY 1a B 1b & MER 2 MALE Y 2 143 T 454; (a) THF/EGN, PA(PPh,),Cly/Cul, 4'-(4-5e 2 55)-2,2"6' 2"- =ML RE, @S54, 50 C; (b)
THF/HzO, OS(Me-phterpy)(O)z(OH)(NO3)-HZO, N2H4°H20, NH4PF6, 40 C

Figure 2 Synthetic route to compound 1la, 1b as well as the structure of compound 2; (a) THF/Et;N, Pd(PPh;),Cly/Cul, 4'-(4-ethynylphenyl)-
2,2"6'2"-terpyridine, Ar, 50 C, yield 90%; (b) THF/H,0, Os(Me-phterpy)(0),(OH)(NOs)*H,O, N,H,*H,0, NH4PF¢, 40 C
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Figure 3 Absorption spectrum of compound 1a and 1b in CH;CN, the
concentration of the 1a and 1b is 1.0X 10 * mol/L
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Figure 4 (a) Luminescence spectra of compound 1a and 1b, the con-
centration of 1a and 1b is 1.0X 10 * mol/L; (b) The luminescence
quenching of compound 1b (1.0X 10" * mol/L) in CH;CN by compound
2; excitation wavelength: 490 nm

1855 30 F1 40 mV AL T —1.63 F1—1.91 eV, X iiH]
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Table 1 Redox potential of 1a, 1b and 2

Compd. Os™*%eV  0s™"'/ev 0s "%ev Fe'Fe’—Fe'Fe'/eV
1a 0.58 —1.63 —1.91 —1.77
1b 0.51 —1.60 —1.87 —
2 — — — —1.59

¢ Cyclic voltammetry were conducted in MeCN under an argon atmosphere;
sample concentration: 1.0 mmol in 0.1 mol/L n-BusNPF¢/MeCN; working
electrode: glassy carbon, reference electrode: Ag/Ag”, counter electrode: Pt
wire. All potentials are versus Fc'/Fc; ” Ref. [8a, 9].
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