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SummarY 

1,2-Cyclononadiene reacts with Fe, (CO), with dimerization of the 
allene ligand to give the bis(n-allylene)Fe, (CO), complex, which 13C and ‘H 
NMR studies show to be fluxional. 

Allenes react with iron carbonyls to give products displaying a variety 
of bonding schemes. Reaction of allene with Fe, (CO),, results in dimerization 
to produce complex I, or, with excess allene, trimerization to produce three 
isomeric complexes of composition Cg HlzFez (CO), [1,2]. If Fe, (CO), is 
used, then in addition to I, a complex C3 H4 Fe, (CO), is obtained [ 3,4]. The 
reaction of 1-phenylallene with Fe3 (CO)12 gives dimeric products having 
structures analogous to I [5], whereas tekamethylallene reacts with 
Fe, (CO), to give a mononuclear (CH,), C3 Fe(C0)4 complex which exhibits 
rapid tautomerism of the Fe(CO), moiety between the two orthogonal 
a-orbitals of the allene system 161. Recently, the reaction of several macro- 
cyclic diallenes with Fe3 (CO),, has been reported to occur via an intra- 
molecular cyclization to give bis(n-allylene) complexes of the type II [7]. 

We have found that the reaction of 1,2-cyclononadiene, the smallest 
stable cyclic allene, with Fez (CO), at 35°C proceeded with dimerization of 
the allene ligand to give the bis(x-allylene)Fez (CO)B complex III (IR (CSZ ): 
2055,2014,1985,1961 cm-’ ; mass spectrum: M+ 524). 

Crystals of III, CZ4HZaFez OS (mol. wt. 524.2) are orthorhombic, space 
group P&a, with a 17.78, b 26.52, c 10.03 A, U 4729 A3, 2 = 8, with a 
pronounced tendency for multiple t winning. 2926 reflexions with 
sin B/h < 0.7 As1 were measured with an automated Stoe-Weissenberg 
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(J 133 Hz) and 34.4 ppm (J 140 Hz). Two carbonyl resonances in the ratio 
of l/2 are observed at 211.8 and 215.4 ppm. Localised carbonyl exchange 
between different sites on the same metal atom is thus not occurring. 

Variable temperature studies showed that the molecule was fluxional. 
The proton decoupled limiting low temperature 13C NMR spectrum (-WC, Fig.11 
showed the fast exchange singlet due to C(l)-C(4) as two pairs of lines of 
unequal intensity, while the signal due to C(5), C(6) remained unchanged_ The 
methylene resonances increased in complexity, while the carbonyl resonance 
of intensity two reformed as two singlets of equal intensity. Analogous 
temperature-dependent 
also observed. 

‘H decoupled 
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Fig.1. Variable temperature “C NMR spectra of III. 

The C2 symmetry of the crystallographic molecular ground state 
requires only two outer allylic signals. We believe that the presence of the two 
pairs of lines of inequivalent intensity indicates an equilibrium in solution 
between the two isomers shown below, involving a rapid ck-Pans isomeriza- 
tion which renders the two sets of outer ally1 positions equivalent at room 
temperature_ Such a process is also consistent with the temperature dependent 
hehaviour of the carbonyl resonances and the resonance due to C(5), C(6). 

To our knowledge, this represents the first example of ally1 flnxionality 
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(CO),Fe Fe(CO), (CO),Fe FeKO), 

of this type. The proposed explanation is not unreasonable, however, in view 
of the well-documented fluxional behaviour of complexes such as (C, H5 )Z Zn 
[93 and (C, H5 )Ti (NMe,), [IO], which possess u-bonded ground state con- 
figurations, although an increase in temperature results in C(l)-C(3) inter- 
change, presumably via a n-allyi intermediate. 

Further work on this complex and other related complexes is continuing. 
We thank the S.R.C. for support. 
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