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PRELIMINARY NOTE

[5]Ferrocenophanes

In addition to the expected product of Claisen—Schmidt condensation, viz.
1,1'-dicinnamoylferrocene, Hauser et al. isolated from the base-catalysed reaction of
benzaldehyde with 1,1’-diacetylferrocene a second compound for which several
possible structures were suggested!. On the basis of infrared and ultraviolet spectral
evidence, on the other hand, Furdik et al. reformulated? the structure as 3-phenyl{5]-
ferrocenophane-1,5-dione (I; R = Ph)* and showed that a range of products of related
structure could be prepared using other aromatic?* as well as aliphatic aldehydes’.
We wish to present conclusive evidence substantiating the bridged structure proposed
by Furdik and to outline some of the chemistry of these compounds**.
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Thus, lithium aluminium hydride/aluminium chloride reduction of the dike-
tone (I; R = Ph) affords 3-phenyl[5]ferrocenophane (II; R = Ph; m.p. 111-113°)7
which can be selectively oxidised by manganese dioxide to the monoketone (III;
R = Ph; m.p. 169-171°). The above diketone can also be converted by lithium alu-
minium hydride reduction foilowed by alumina dehydration to the novel tetrahydro-
pyran derivative (IV) which has been obtained in two sterecoisomeric modifications
(m.p. 163-164.5° and 167-169°).

We have also reinvestigated the condensation between 1,1'-diacetylferrocene
and formaldehyde in aqueous ethanolic sodium hydroxide solution. In addition to

* The nomenclature system proposed by B. H. Smith® has been adopted throughout.

** Satisfactory analytical data have been obtained for all new compounds described.

T This reaction has apparently® been carried out by Schlégl who assigned to the product {m.p. 110-112°)
the structure (II; R = Ph) on the basis of its molecular weight and lack of unsaturation.
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the bridged diketone (I; R = H) described® by Furdik et al., we have isolated as the
main product of this reaction a compound (m.p. 140-142°) whose structure we
formulate as 2-ethoxymethyl [ S]ferrocenophane-1,5-dione (V). Since this compound
can also be prepared by treatment of 1,1’-diacryloylferrocene with sodium ethoxide
in ethanol, it seems probable that its formation in the condensation reaction follows
a related course as shown below.
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The assignment of the [S]ferrocenophane structure to these compounds
follows directly from their PMR and mass spectra which in all cases were fuily
consistent with the proposed structures. For example, accurate mass measurement
of the parent ion peak in the high resolution mass spectrum of (I} (R = H) established
the molecular formula as C, sH,,FeO,. The PMR spectrum (CDCI; solution, TMS
internal standard) of this compound consisted of two triplets centred at 7 5.18 and
5.45 (J ~ 2 c/s; ring protons) and a singlet at t 7.50 {methylene protons) in the ratio
2:2:3 respectively. Further structure proof was provided by lithium aluminium
hydride/aluminium chloride reduction of the above diketone (I; R = H) to the known
parent [5]ferrocenophane (I1; R = H; m.p. 57-59°; lit.” m.p. 61-62°) which could
be selectively -oxidised by manganese dioxide to the monoketone (III; R = H; m.p.
116-117°).

The ready availability of simple [ 5] ferrocenophane derivatives makes possible
the study of conformational mobility of the interannular bridge in this system and
current research is directed to this end.
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