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Introduction

Complexes in which two redox-active transition metal atoms are connected via carbon-rich (7-conjugated) organic bridging units have received increasing attention during the last years.! The use of an organometallic
biferrocene spacer has attracted much attention because it easily forms mixed-valent Fe(II)-Fe(III) species by electrochemical or chemical oxidation.? Molecules of type (L,MC=C),bfc (LM = (#>-C-H:)(PhsP),Ru, (7°-
C.H:)(Ph;P),0s, (7°-CsH:)(dppf)Ru; bfc = 1,1"-biferrocenyl, ((7°-CsH,),Fe),; dppf = 1,1-bis(diphenyl)phosphanylferrocene, (7>-C-H,PPh,),Fe) 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.l-34 We here report a straightforward synthesis methodology to prepare ruthenium- and osmium-containing bis(ethynyl)biferrocenes. Electrochemical studies together with electron
paramagnetic resonance measurements of corresponding radical cations in-situ prepared by chemical oxidation and UV-vis and NIR spectroscopical studies are also reported.
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~— P oo, Conclusion

A series of bis(ethynyl)biferrocene-based transition metal complexes of structural type (L,MC=C),bfc (LM = (7>-CcH:)(PhsP);Ru, (77°-
C:H:)(PhsP),0s, (7°-CcHs)(dppf)Ru), bfc = 17,1™- biferrocenyl, ((7>-C.H,),Fe),; dppf = 1,1%-bis(diphenyl)phosphanylferrocene (-
C:H,PPh,),Fe) 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 to
the other more efficiently than 1,1'-(ethynyl)ferrocene, which was recognized to behave as an insulator for a model with the same
- & .\ terminal ends.> EPR spectroscopy allowed to establish that the SOMOs, which contain the odd electrons in the respective mixed valent
10000 - Ph3p-R'{;§h"C - species, possess a significant biferrocene character. Interestingly, the small tensors of anisotropy strongly support that the biferrocenyl

G 3 <L bridge acts as a relay in this long distance electron transfer process. Analysis of the NIR absorption bands also supports that a direct
5000 \__ Fe % Ru-Ru electron transfer does not take place in [bfc(C=C(7>-CsHsRu(PPhs),)),]?*, the electron exchange occuring through two successive
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o= C;CF?REPPh 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 (7°-CH:)(PPh5),M moiety and the biferrocenyl unit through ethynyl fragments, but while
6000 cm” 8000 10000 the ferrocene group acts as an insulator, the biferrocene connectivity plays the role of a relay allowing electron-transfer from one metal
terminus to the other one.
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