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IntroductionIntroduction
C l i hi h d i i i l d i b i h ( j d) i b id i i h i d i i i d i h l 1 Th f lliComplexes in which two redox-active transition metal atoms are connected via carbon-rich (π-conjugated) organic bridging units have received increasing attention during the last years.1 The use of an organometallic

2 5 5biferrocene spacer has attracted much attention because it easily forms mixed-valent Fe(II)-Fe(III) species by electrochemical or chemical oxidation.2 Molecules of type (LnMC≡C)2bfc (LnM = (η5-C5H5)(Ph3P)2Ru, (η5-
C5H5)(Ph3P)2Os, (η5-C5H5)(dppf)Ru; bfc = 1’,1’’’-biferrocenyl, ((η5-C5H4)2Fe)2; dppf = 1,1’-bis(diphenyl)phosphanylferrocene, (η5-C5H4PPh2)2Fe) are of interest, due to their robustness, electron richness and their rigid geometry.
Because of their conjugation, they can form multiple electroactive systems. Bis(ethynyl)biferrocenes can be considered as bridging and redox-active units between transition metal fragments allowing communication through
delocalized bonds in the respective array.1,3,4 We here report a straightforward synthesis methodology to prepare ruthenium- and osmium-containing bis(ethynyl)biferrocenes. Electrochemical studies together with electronp y p g y gy p p g ( y y ) g
paramagnetic resonance measurements of corresponding radical cations in-situ prepared by chemical oxidation and UV-vis and NIR spectroscopical studies are also reported.p g p g p p y p p p
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(i) 1st: LnMX (LnMX = (η5-C5H5)(Ph3P)2RuCl,
Cl II(η5-C5H5)(Ph3P)2OsBr, (η5-C5H5)(dppf)RuCl 2 Class II

equiv., [NH4]PF6, CH2Cl2 /MeOH (1:1),4 6 2 2
MeOH (in case of M = Os), 25 °C, 16 hours;
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2nd: KOtBu, CH2Cl2/MeOH (1:1), MeOH (in Robin-Day Classification, 2 2/ ( ), (
case of M = Os), 25 °C, 5 hours.

y
Potentials in dichloromethane (0 1 M [nBu4N]PF6; 298 K platinum electrode sweep rate 0 100), , Potentials in dichloromethane (0.1 M [nBu4N]PF6; 298 K, platinum electrode, sweep rate 0.100
V s-1) are given in V vs. SCE; the ferrocene-ferrocenium couple [Fc]/[Fc+] (0.460 V vs. SCE)V s ) are given in V vs. SCE; the ferrocene ferrocenium couple [Fc]/[Fc ] (0.460 V vs. SCE)
was used as an internal calibrant for the potential measurements.6was used as an internal calibrant for the potential measurements.
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ConclusionConclusion
A series of bis(ethynyl)biferrocene-based transition metal complexes of structural type (L MC≡C) bfc (L M = (η5-C H )(Ph P) Ru (η5-A series of bis(ethynyl)biferrocene-based transition metal complexes of structural type (LnMC≡C)2bfc (LnM = (η5-C5H5)(Ph3P)2Ru, (η5-
C H )(Ph P) Os (η5 C H )(dppf)Ru) bfc = 1’ 1’’’ biferrocenyl ((η5 C H ) Fe) ; dppf = 1 1’ bis(diphenyl)phosphanylferrocene (η5C5H5)(Ph3P)2Os, (η5-C5H5)(dppf)Ru), bfc = 1,1 - biferrocenyl, ((η5-C5H4)2Fe)2; dppf = 1,1 -bis(diphenyl)phosphanylferrocene (η5-
C H PPh ) Fe) have been synthesized The cyclic voltammetric data of these compounds indicate that the 1’ 1’’’ bis(ethynyl)biferroceneC5H4PPh2)2Fe) have been synthesized. The cyclic voltammetric data of these compounds indicate that the 1,1 -bis(ethynyl)biferrocene
unit acts as a linking group for ruthenium and osmium halfsandwich fragments capable to convey electronic interaction from one end toIVCT-Band ε = 10200 dm3mol-1cm-1
unit acts as a linking group for ruthenium and osmium halfsandwich fragments capable to convey electronic interaction from one end to
the other more efficiently than 1 1’ (ethynyl)ferrocene which was recognized to behave as an insulator for a model with the same

IVCT Band ε  10200 dm mol cm

the other more efficiently than 1,1’-(ethynyl)ferrocene, which was recognized to behave as an insulator for a model with the same
t i l d 5 EPR t ll d t t bli h th t th SOMO hi h t i th dd l t i th ti i d l t

2+
terminal ends.5 EPR spectroscopy allowed to establish that the SOMOs, which contain the odd electrons in the respective mixed valent

i i ifi t bif h t I t ti l th ll t f i t t l t th t th bif lspecies, possess a significant biferrocene character. Interestingly, the small tensors of anisotropy strongly support that the biferrocenyl
b id l i hi l di l f A l i f h NIR b i b d l h dibridge acts as a relay in this long distance electron transfer process. Analysis of the NIR absorption bands also supports that a direct

l f d k l [bf ( ( 5 ( h ) )) ]2 h l h h hRu-Ru electron transfer does not take place in [bfc(C≡C(η5-C5H5Ru(PPh3)2))2]2+, the electron exchange occuring through two successive
RuC≡CFc electron-transfers favored by a fast exchange between the two ferrocenyl units. The experimental data support that the
strongest interaction may occur between one (η5-C5H5)(PPh3)2M moiety and the biferrocenyl unit through ethynyl fragments, but while
the ferrocene group acts as an insulator, the biferrocene connectivity plays the role of a relay allowing electron-transfer from one metalg p y p y y g
terminus to the other one.
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