TETRAHEDRON
LETTERS

Tetrahedron Letters 39 (1998) 7873-7876

Pergamon

f molecular wires

Sandrine Fraysse, Christophe Coudret” and Jean-Pierre Launay

Molecular Electronics Group, Centre d’Elaboration des Matériaux et d’Etudes Structurales, CNRS, BP 4347, 29 rue Jeanne
Marvig, 31055 Toulouse, France

Received 27 July 1998; accepted 20 August 1998

Ahch'nl 1: TI/ul nna..pnf n'avllvlnhnn nf TMq_nrnfa/ !a// nlr'uno( nn/} r'r()_gs_agup/!pg n}l/h a1 hrnmlnnla/l Vol nmp/ex nl]nuu‘

the use of sensitive diynes and prowdes an easy access to models of molecular wires. © 1998 Published by Elsevier
Science Ltd. All rights reserved.
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Long-range electronic interaction between metallic centres  or ¢electrodes and its possible modulation are
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the basic principles of molecular electronics.” A chemical approach of this domain is the study of mixed valence

complexes. Indeed, from the enveloppe of intervalence band lying in the near infrared region, regarded as an
optically induced electron transfer (metal-to-metal charge transfer) through the bridgingligand, it is possible to
extract the coupling parameter V,,. Hence, a simple spectro-photometric study is necessary to obtain a
quantitative result.”

Various families of compounds have been tested and most of the reported studies focused more on the
role of the metallic centres or on the influence of the organic bridge’s length on the global coupling.>* However,
the molecular structure-electronic interaction relationship is not clearly understood. To achieve such a goal, a
versatile synthesis which could be adapted to various organic spacers, as well as an easy entry to dinuclear
complexes are required, the final molecule having a fully conjugated rigid backbone.
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The building blocks approach involving prefunctionnalised complexes is the best route in order to have
the largesi siructural variations.* Recently we have described a new organometallic ruthenium complex 1 with a
N;C donor set easily prepared in two steps from wr"u“i»ercrlch“mrals and suitable for palladium catalysed
coup}i'igs.7 On the other hand, the very straightforward s"mheszs of vol"tclancs make tucm very attractive as
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or energy transfer.
mnqﬂv o th(‘ nature of the ,_rom__atig residues included within t h chaln
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To understand the effect of the HOMO-LUMO gap of the bridgingmoiety on the coupling parameter
Vap, we decided to synthetise several molecules where only the aromatic bridge was changed from a small gap
(anthracene 2a or thiophene 2b) to a large one (benzene 2¢).

N — \ — / N
N Ru—€ —=— )—=—K_L-Ru— )
/ \ / A\ —
/ —
)\ \J‘%D
2a
o
ass R
v / o Y // —
\_,N"‘ Ru = / \/ = ﬂ(b\// = \//_\\c“" Ru —N P
A\S/4 7\ \—/ A/ e, A\ \
—N
C—J\MD 2b W

Our initial strategy was to react an arene diyne with the complex 1 under the classic Sonogashira-
Hagihara conditions (terminal dialkyne, Pd", Cul, organic amine as a basc).'® Poor resuits were obtained, and
this failure was attributed to the diethynylarene unstability and to the already known low reactivity of complex
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1. Since alkyne desilylation and the palladium-catalysed tolane synthesis involve both a basic medium, we
thought of an in situ deprotection, the free alkyne being used as soon as it is formed into the next step. Sucha
strategy h.as been already employed to couple acetone-protected alkynes with arylhalide under phase-transfer

conditions.!! Recently, desilylation followed by Eglinton oxidative dimerization of sensitive alkynes was also
reported, the base being potassium carbonate in a methanol/pyridine mixture.'?

Preliminary experiments using cesium fluoride in DMF led mostly to complex 1 degradation. However,
sodium hydroxyde was found to be a very convenient reagent. Coupled products were obtained upon heating a
DMF solution of disilanes 3a-¢,"* complex 1, and catalytic amounts of copper iodide and Pd(PPh;), in the
presence of NaQH pellets for 16 hours at 80 °C (Scheme).'® Yields were found to be moderate in the case of the
very sensitive diynes 9,10-diethynylanthracene 3a and 2,5-diethynylthiophene 3b, to good with the 1.4-
diethynylbenzene 3¢, which is more stable than the other two (Table). These results indicated that, despite the
high nucle ophll icity of the hydroxulL ions, lhe reledbc of hc TMS group was slow cnoug,h ompared to the
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unchanged after cooling down. The cationic complex 1, substrate of the reaction, may act as a phase transfer
agent for the hydroxyde ions, hence the reaction proceeds smoothly .

Spectroelectrochemical analysis of complexes 2a-¢ have been performed. No splitting of the oxydation
wave around 0.5 V (in MeCN, vs SCE) was found but the presence of a strong intervalence band was detected
in the near infra red region for any complexes. As expected, the best V, value was found for 2a (58 meV) and is
even superior to values reported for similar cyclometallated complexes of the same length (about 21
angstroms).*!” Further details will be published elsewhere.
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mpiex isgiated yield
2a 349
2b 39 %
2¢ 60 %

We have shown that it is possibie to couple poorly reactive arylbromides with very sensiiive alkynes
TT. - 1=

using the Sonogashira-Hagihara protocmc and an in siiu ucprmcc,tion of a stable silane ny T-“)di'"‘n hydroxyde in
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