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Summary

Reaction of tricarbonylcyclohexa-1,3-dieneiron complexes with trimethyl-
amine-N-oxide in the presence of trivalent phosphorus donor ligands gives the
corresponding (R;P)(OC), Fe(cyclohexa-1,3-diene).

Replacement of CO by R;P in the title series has a number of consequences
in terms of the reactivity of the organic group. The decreased electron demand
increases the nucleophilic character of the diene e.g. Friedel—Crafts reaction
[1], and decreases the electrophilic character of the derived dienyl cation
salts [2]. A further feature induced by substituting CO by PR, is the potential
for asymmetric induction using optically active phosphine ligands. This has
been demonstrated in one case using (neomenthyl)Ph,PFe(CsHg)(CO),(1+)
with cyanide ion [3].

To benefit from the added flexibility using complexes with phosphorus(III)
ligands in place of CO requires a general method for their synthesis. Previous
methods include direct thermal or photochemical substitution [4] or transfer
using R;PFe(CO), [3] or (R;P)(CO),Fe(benzylideneacetone) [5]. The former
method appears suitable for the unsubstituted cyclohexa-1,3-dienetricarbonyl-
iron complex but for (2-OMeC,H,)Fe(CO); the yield was 16% [6]. The second
procedure requires the correct conjugated diene, which is often not very ac-
cessible

Trimethylamine-N-oxide is known [7] to react with a variety of carbonyl-
metals to produce a coordinatively unsaturated metal species which once
formed is then stabilised by Me;N. In the presence of phosphorus donor
ligands the isolated complexes are those due to replacement of CO by the
phosphine, presumably through such intermediates.

We have employed Me;NO as a decarbonylation reagent to prepare a series
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of substituted (cyclohexa-1,3-diene)(CO),(PR;) complexes. Advantages include
the experimental convenience of the reaction, short reaction times and good
yields. An excess of amine oxide and phosphine is required which results in
formation of the phosphine oxide as an easily removed side product*. Table

1 shows the reactions performed. Of interest is the apparent difference in rates
of replacement due to the presence of the various functional groups. The
trend observed here is similar to that previously noted in connection with
rates of nucleophilic attack on corresponding substituted (dienyl)Fe(CO);
cations [8]. Seemingly then, electronic effects of ring substituents influence
the reactivity of the complexing group just as variation in the complexing
group affects that of the organic portion.
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£

e:R = CO,Me, R = H}
TABLE 1
Materials Time (h) Yield (%) Product
1) L
la Ph,?P 2 64 2a, L =PPh,
1b Ph,?P 6 48 2b, L =PPh,
1c Ph,P 6 54 2¢, L =PPh,
1d Ph,P 1 T8 2d, L =PPh,
le FPh,P 1 81 2e, L =PPh,
1a (Neomenthyl)PPh, 2 68 2a, L =(C,,H,,)PPh,

*A typical procedure is as follows: Trimethylamine-N-oxide (0.5 g) was added to a stirred solution of
the complex 1a,(0.55 g) and neomenthyldiphenylphosphine (0.9 g) in acetone (20 ml). The mixture
was vigorously stirred and heated at reflux during 2 h. After this time TLC (510,, 10% EtOAc/hexane)
showed a newly formed spot, as well as some remaining phosphine and complex. A furthex portion of
Me NO (0.2 g) was added and reflux continued for 1 h after which TLC indicated the reaction to be
substantially complete, Ether (20 ml) was added to the cooled mixture which was then filtered and
evaporated to leave a yellow solid. A mixture (25 ml) of hexane and ethyl acetate (10%) waas added
and the resulting white solid was removed by filtration, Evaporation of the yellow solution gave a
vellow oily solid which was chromatographed on silica gel using 10% ethyl acetate in hexane as eluent.
Isolation of the yellow band gave the product 2a (L = C,,H,,PPh,; 0.9 &, 70%) as an oil. Spectral
properties were identical with those already recorded [3].
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