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In organosilicon chemistry, one big challenge i th
development of alternative routes for the synthesis
Si-Si and Si-Element bonds. Standard techniquey ver
often involve the handling of hazardous alkali netar
highly toxic organometallic mercury compounds. Thus
the electrochemical formation of Si-Si and Si-C #®has
been investigated as an alternative pathway inlake
several years, most of the publications dealind wlite
synthesis of peralkylated or perarylated silangs [1

The present study is aimed at the development of
electrochemical methods to form functionalizedrsdks of

the general formula X(SHR,R’, that means mono- or
oligosilanes with at least one substituent difféfesm an
alkyl or aryl group.

1. Synthesis of organofunctional silanes

Organofunctional silanes of the general formula
X=Si(R;)-R"Y are of great interest for various industrial
applications. Looking for new and general routestifieir
synthesis we followed two different pathways, tlrstf
one involving the anionic cleavage of electrocheaihjc
generated disilanes:

X-SiR,C| Eetrolss % SIR,SIR,-X —NOMe, [X-SiR,]
[X-SiR;] —RYy X-SiRR'Y

The second, even more general route implies the
electrolysis of organic halides in the presencehdbro-
or alkoxysilanes in an organic solvent:

R2SiX X + X-R7Yy lectrolysls  workupl % _SiR,RY

(e.g. X, X’=Cl, Br, OR, H; Y = OH, OR, NRR, R" = H,
alkyl, aryl)

Thus, with the right choice of solvent, supportsait and
electrolysis parameters the products have beeinebltan
a one step process with yields up to 90%.

2. Electrochemical silicon-iron bond for mation

Electrochemical reduction is a very simple and ahtg
route to iron substituted silyl substrates. Using a
undivided cell under controlled current conditions
reduction of the iron complex and subsequent iitces
bond formation is afforded in a convenient one pot
synthesis. Based on a work Byiz et al., who showed
that it is possible to generate silicon iron bonds
electrochemically when using FffFe(>-CsHs) (CO)»)
and MeSiCl as substrates [2], we extended this method to
different mono- and oligosilanes, thus yielding axisty

of iron substituted silyl compounds (Tab. 1):

2RSiCl +Fp, —M2— 2 Fp-SiR +MgCl,

Tab. 1: Results of electrolyses with,Fp

silane product Yield [%]
Me;SiCl Fp-SiMeg 66
Me,SiCl, Fp-SiMeCl 57
MePhSiC} Fp-SiMePhCI 54
PhSiCl, Fp-SiPRCI 49
CIMe,SiSiMeCl  Fp-MeSiSiMeCl 60
CIMe,SiSiMe,Cl  Fp-MeSiSiMe-Fp 62
PhMeSiSiMeCl Fp-MeSiSiMePh 62
(MesSi)sSiCl Fp-Si(SiMg)3 65

Upon upscaling of the reaction in order to get&abté
amounts of products, however, we observed, thaets
than the stoichiometric amount of electrons (2 Fihis
needed to achieve complete conversion. Obvioubly, t
reaction is catalyzed by the electrochemically oetu
activation of Mg.
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