%510 W P A - Vol.23 No.10
2007 4 10 J CHINESE JOURNAL OF INORGANIC CHEMISTRY Oct., 2007

BXMEREsT(NEE SR A AR R IR 454 B LA L 4
B4k K BE BE FE it H Y .

FRED X B2 AERT FoF KRN
(RGAFARELARRE AFTRFRFLIFLR, AT 210093)
CaFITERFAFEREMAFFR AT 210097)

E. H& T A2 (DR A P [Ru(bipy),(Pyap)|(PFy), (1)(bipy=2,2'-BEMEE | Pyap=4-(2- ML e W F 20 J5)- 2R ) P58 T B 7E e
HEAG IR B AE L vl TP A N X B EAT T OC R 206 IR V'H NMR \UV-Vis PL XRD ,CV IV % 3£AE . RS Y 1 HKIEI A A%
k1% BB A P [Ru(bipy)y(Pyap)|(PFe), - HyO (2)R9 d 44, AT 2 76 A9 F 25 4 IC 5 0 2 09 b A4 ) SR Ll 3R P20 Je S IR, TiE A
Y1 W CNERTAE 410~490 nm AbAT 8 58 WX R T MLCT BRAT A9 28 AMIRORCIE | e 9% 1K 400 nm JERY R T, 435I 7E 436,463 .
490 nm A LT 1 AL S H OV IR 1 AT 2 6T SR B 7E-0.158 V AT 1 AT S R D
G 1 AE g U AR 2 e A WA S R 2 P 0.025 mW, REEE AL 1, O 0.142 mA PRSI V. O 402 mV E R
L ff 2 0.444 06 L ALEUE » 28 0.025%.

KW MBI &Y BULUORE, RPHREHR , MRS ; SRR
HES XS 0614.82°1 XERARIRED . A XEHS: 1001-4861(2007)10-1771-06

Synthesis, Crystal Structure and Applications in Dye-sensitized
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Abstract: A ruthenium(Il) polypyridyl complex [Ru(bipy),(Pyap)](PFe), (1) (where bipy is bipydine and Pyap is 4-
[(Pyridin-2-ylmethylene)-amino|-phenol) has been synthesized and studied in Dye-sensitized Solar Cells .The
complex also has been characterized by elemental analysis, IR, 'H NMR, UV-Vis, PL, XRD, CV, IV. Complex
[Ru (bipy), (Pyap)](PF¢),-H,O (2) was obtained after volatilization of the water solution of complex 1. Complex 2
was characterized by single-crystal X-ray diffraction. The crystal of the complex 2 belongs to monoclinic, space
group P2,/c. The results show that the complex 1 has a broad UV-Vis absorbance from 410~490 nm which
correspond to MLCT transition, and the complex 1 had fluorescence emission at 436, 463 and 490 nm
respectively when excited with a light-wave of 400 nm. The cyclic voltammetric behavior shows that the complex
1 has two reversible redox peaks while has an irreversible deoxidization peak at —0.158 V. The complex 1 was
also applied in DSSCs as photosensitizer, the maximal power P, was 0.025 mW, the I value of the DSSCs was
0.142 mA ,the V,. value was 402 mV, the ff value was 0.444, and the n value is 0.025%. CCDC: 653456.
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1 164(w),838(vs),763(s),731(w),558(s),521(w). 'H NMR
(500 MHz,DMSO-dy):6.40(d,2H),6.50(d,2H),7.37(t,
1H),7.51(t,1H),7.57 (t, 1H),7.66 (t,4H),7.79 (d ,2H),
7.95(t,1H),8.20(d,4H),8.44(d,2H),8.58(d,2H), 8.88
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Fig.1 Molecular structure of title compound 2
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Table 1 Crystal data and structure refinement for complex 2
Compound [Ru(bipy)Pyap) (PF):- O || D/ (g-cm)
Empirical formula CyHxF ,N6O,P,Ru w/ mm™
M, 919.61 F(000)
T/K 291(2) Crystal size / mm
A (Mo Kat) / nm 0.071 073 Method of collecting reflections
Crystal system Monoclinic 6 range for data collection / (°)
Space group P2i/c Reflns. collected / unique
a/ nm 2.316 3(3) Observed reflns [I>20/(1)]
b/ nm 0.795 49(11) Parameters refined
¢/ nm 2.212 5(3) Goodness-of-fit on F*
B/ 112.221(3) Final R indices [I>20(])]
V/ nm? 3.774 0(9) Maximum peak / (e+nm™)
A 4 Minimum peak / (e nm™)
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Table 2 Selected bond lengths (nm) and angles (°) for title compound 2

NI-Rul 0.207 0(4) N4-Rul 0.204 0(4) €30-01 0.140 9(7)
N2-Rul 0.206 3(4) N5-Rul 0.205 5(4)
N3-Rul 0.2075(4) N6-Rul 0.2077(4)
N4-Rul-N5 87.85(17) N2-Rul-N1 78.04(18) N4-Rul-N6 97.31(17)
N4-Rul-N2 97.02(17) N4-Rul-N3 78.50(17) N5-Rul-N6 77.76(18)
N5-Rul-N2 172.96(17) N5-Rul-N3 96.53(17) N2-Rul-N6 96.51(17)
N4-Rul-N1 175.04(18) N2-Rul-N3 89.44(16) NI1-Rul-N6 83.65(18)
N5-Rul-N1 97.10(19) NI-Rul-N3 100.99(18) N3-Rul-N6 173.13(18)
®3 RAREYW22HNSBEEKMNER
Table 3 Hydrogen bonding for title compound 2
Doner—H--- Accepter D-H / nm H---A/ nm DA/ nm ZD-H---A / (°)
02-H2D---F7 0.085 0.203 0.287 7 197.6
02-H2C---02* 0.085 0.181 0.261 3 156.5

Symmetry codes: * —x+1, —y+1, —z+1.

B2 FRA 2 I G b BT L)
Fig.2  View of packing diagram in the unit cell for

compound 2 along b axis
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Fig.3 UV-Vis absorption spectra for complex 1 recorded

at room temperature in acetonitrile solution
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5 Table 4 Redox potentials for title compound 1

—_ 4: Ep IV Emn!V Em!V AE IV (Fe/Fcb)

2,] -1.737 -1455 -0.266 0.244

£ 2.4 KPABEH M HOSE FBEAL I IR
] WZE T LA TiOy/[Ru(bipy),(Pyap)](PFy), 15 24 5t FH
S I i 9 P30 0 0 L B0 T 6 016 A
400 450 500 550 600 650

Wavelength / nm
E 4 AW 1AESERT NP9 0 R FH60E R
B A 400 nm)
Fig.4  Fluorescence spectra for the complex 1 in CH;CN
solution at room temperature with excitated

wavelength: 400 nm
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Fig.5 XRD patterns for the crystals of the complex 2
calculated on the basis of the determined by
single-crystal structure and taken at room
temperature
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Fig.6 I-V curve for the complex 1
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