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Introduction

One of the major advantages of ferrocenes iIs the possibility to introduce functional have been used as starting material for the generation of ferrocenyl based conducting
groups in a straightforward manner. For example, formyl-ferrocene and 1,1'-diformyl- and semiconducting polymers.l2l Beside these applications of formyl-ferrocenes their
ferrocene have proven to be valuable starting materials for the introduction of various electronic properties are also highly interesting. In this respect, a possibility to generate a
functional groups at the ferrocene backbone.ll Thereby, Wittig and Horner-Wadsworth- ferrocenyl species with very high redox potential compared to ferrocene was achieved by
Emmons reactions allow their conversion into vinyl groups. Those vinyl-ferrocenes in turn the synthesis of formyl-ferrocenes bearing up to four formyl groups.!3!
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@ The electron withdrawing effect of the formyl
— - groups is reflected by the shift of E®' towards
higher potential. Within the series of ferrocenes
bearing an increasing number of formyl groups
(O to 4) it can be shown that an additional
aldenhyde group will Increase the redox
potential of the appropriate compound by
approximately 300 mV.
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. . L _ ferrocenes bearing two or more vinyl groups introduce additional
Figure 2. Cyclic voltammogram of 6 in dichloromethane; A: using J ylgroup

[N"Bu,J[PF,] (0.1 mol-L) as supporting electrolyte. B: using cross linking to the polymer and hence alters the physical

[N"BU,][B(C4F<).] (0.1 mol-L'Y) as supporting electrolyte at 25 °C properties of the electro active material. For example, higher
(red line) and —40 °C (black line). stability and elasticity are expected.
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Figure 3. Cyclic voltammogram of formyl-, 1,1'-diformyl-ferrocene, 3 and 6 diformylferrocene, 3 and 6 (black line) and 1, 2 and 4
iIn DCM; 0.1 mol-Lt [N"Bu,][B(C4Fs),] as supporting electrolyte at —40 °C. (red line) in dependency of the number of CHO units.

&

\

Conclusion References and Acknowledgement

Multi-functionalized ferrocene have been synthesized using a straightforward [1] (A) G.D. Broadhead, J.M. Osgerby, P.L. Pauson, J. Chem. Soc. (1958) 650-656; (B) W.
methodology, which included selective mono- or di-ortholithiation of 1,1'-di(1,3-dioxan- Steffen, M. Laskoski, G. Collins, U.H.F. Bunz, J. Organomet. Chem. 630 (2001) 132-138. [2]
2-yhferrocene, subsequent quenching with dimethylformamide and deprotection of the W.E. Geiger, Organometallics 26 (2007) 5738-5765. [3] (A) A. Hildebrandt, K. Al Khalyfeh, D.
acetal moiety afford tri- and tetra-formylferrocenes. The respective vinyl derivatives Schaarschmidt, M. Korb, J. Organomet. Chem. 804 (2016) 87-94; (B) J. Ruiz, F. Ogliaro, J.-Y.
where synthesized via Wittig reaction. Electrochemical measurements showed that | | Saillard, J.-F. Halet, F. Varret, D. Astruc, J. Am. Chem. Soc. 120 (1998) 11693—11705. [4] (A) A.
these electron poor ferrocenes become unstable in the cationic oxidation state. The Hildebrandt, H. Lang, Organometallics 32 (2013) 5640-5653; (B) A. Hildebrandt, T. Riiffer, E.
irreversible behavior could be prevented by using weakly coordinating supporting Erasmus, J.C. Swarts, H. Lang, Organometallics 29 (2010) 4900—4905.

electrolytes and reducing the measurement temperature to —40 °C. Furthermore, a | | \ye are grateful to the Fonds der Chemischen Industrie for generous financial support,
linear correlation between the number of formyl functionalities and the redox potential Prof. Dr. Heinrich Lang for the supply of laboratory space and equipment, as well as

was found. Dieter Schaarschmidt and Marcus Korb for X-ray measurements.

J/




