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Attack on the dienyl ring of racemic [ Fe( CO), (l-57 -2-MeOC6 H, )] [ BF, ] 
(I) by (S,S)(-),,,-o-phenylenebis( 1,2-methylphenylphosphine) (II) exhibits 
considerable kinetic diastereoselectivity in acetonitrile and acetone solvents. 
The corresponding reaction in dichloromethane is of lower selectivity. Recov- 
ery of unreacted dienyl salt from reactions between I and II (l/O.5 molar 
ratio) provides a convenient method for preparing optically active I. The CD 
spectrum of the latter complex is reported for the first time. 

Unexpectedly, the 50/50 mixture of diastereomers obtained immediately 
upon reacting (R,S)-I and II in a l/l molar ratio, equilibrates over three days 
in acetonitrile to a 60/40 mixture. Thermodynamic chiral discrimination thus 
also operates in these systems, and the mechanism of this unexpectedly rapid 
inversion at the chiral iron centre is under investigation. 

There is intense current interest in the stereoselectivity of organometallic 
reactions and the potential of such processes in asymmetric synthesis. Recent 
reports [ 1,2] of the preparation of optically active q5-cyclohexadienyl 
complexes such as [Fe(CO),(l-5?-2-MeOC,H,)] [BF,] (I), the chemistry 
of whose racemic salts has been widely explored, open up fascinating new 
possibilities. As part of a programme investigating the extent, mechanism, 
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and synthetic utility of diastereotopic discrimination between chiral 
[ Fe( CO), (l-5* dienyl)] + cations and optically active nucleophiles, we 
report here studies of the interaction of racemic I with (&S)(-),s,-o-phenyl- 
enebis(methylphenylphosphine) (II). The synthesis and resolution of this 
latter optically active phosphine has been recently described [ 33. 

Treatment of (R,S)-I with an equimolar amount of II at room tempera- 
ture in acetone gave, upon immediate evaporation, a high yield (> 80%) of 
the pale yellow phosphonium salt III. This adduct was characterised by 
elemental analysis, the presence of two intense v(C0) bands at 2060 and 
1990 cm-’ (acetone solution), and a *H NMR spectrum which was fully con- 
sistentwith thesubstituted1,3diene formulation Shown. It was confirmed, 
as expected, to be a 50/50 mixture of the two diastereomers (IIIa and IIIb, 
eq. 1) by the presence of two distinct and equal H3 resonance at 7 4.35 and 
4.60 in acetone-d, . The two diastereoisomers also exhibited distinct Me0 
resonances at in 6.32 and 6.52. Similar results were achieved from in situ exper- 
iments in CD3CN. Preliminary attempts to separate diastereomers IIIa and 
IIIb by crystallisation from various solvents have to date been unsuccessful. 

More significantly, reaction 1 was shown to be moderately diastereo- 
selective. Thus, in situ treatment of racemic I with II in a l/O.5 molar ratio 
rapidly gave a 64/36 mixture of the diastereomers in CD3CN (as evidenced by 
‘H NMR and CD spectra)_ Similar diastereotopic selectivity was noted in 
acetone solvent. This is considerably higher than that briefly reported [l] 
forthereaction ofIwiththeenoltrimethylsilyletherof(+)-camphor. 

In an analogous study in CH2Cla treatment of (R,S)-I with II in a l/O.5 
molar ratio solubilized about half of the original salt I in forming a 58/42 
mixture of diastereomers IIIa and IIIb (from ‘H NMR). 
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Fig. 1. CD spect- of <.S)(+) 589-[Fe<CO),<1-5-~-2-MeOC,H,)1 CBF,l (ca. 6% enentiomeric excess) 
in water. 

Recovery of unreacted dienyl salt from such reactions in acetone provides 
a convenient and rapid method for preparing optically active I. The CD spec- 
trum of such a sample (calculated to be ca. 6% e.e. by comparison of its 
[a] Sss(+ 6.7”) with th a reported [4] for optically pure (R)(-)589-I) is t 
shown in Fig. 1. As far as we are aware, this in the first reported CD spec- 
trum of a [Fe(CO), (l--517~dienyl)] ’ complex. To date only rotational data 
have been reported [4] for optically active [Fe(CO), (cyclodiene)] and 
[Fe(CO), (cyclodienyl)] f compounds, and strong UV absorption was re- 
ported [4] to prevent measurement below 480 nm. However, we have found 
no difficulty in recording CD spectra for I and the diastereomers IIIa and 
IIIb down to 290 nm. 

A further fascinating and unexpected okervation was the room temper- 
ature interconversion of diastereomers IIIa and IIIb. Thus, a 50/50 mixture of 
IIIa and IIIb in acetonitrile equilibrated within 3 days to a 60/40 mixture 
of diastereomers. This unexpectedly facile interconversion (eq. 2), involving 
inversion at the iron chiral centre, has considerable possible ramifications in 

IIIa = IIIb (2) 

the use of chiral [Fe(CO),(diene)] and [Fe(CO), (dienyl)] f species in asym- 
metric syntheses, and we are currently investigating its mechanism. Exchange 
.of the diene ligands is expected [5] to be far too slow to be implicated. Fur- 
thermore, we have been unable to trap the presumed “Fe(C0)3 ” intermediate_ 
Participation by the solvent, via an intermediate such as the q2 -diene species 
[Fe(CO),(solvent)(q* diene)] may be involved since, strikingly, equilibration 
2 was found to occur in acetonitrile but not in chloroform. 
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Related studies of kinetic and thermodynamic diastereotopic discrimina- 
tion in the reactions of I and similar chiraI cations with a range of other opti- 
cally active nucleophiles are in progress. 
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discussions. 

References 

1 L.F. Kelly. AS. Narula. and -4-J. Birch. Tetrahedron L&t.. (1979) 4107. 
2 A.J. Birch. W-D. Raverty. and G-R. Stephenson, Tetrahedron Lett.. (1980) 197. 
3 N.K. Roberts and S.B. Wild. J. Amer. Cbem. Sot.. lOlf1979) 6254. 
4 -4-J. Birch, W.D. Raverty. id G.R. Stephenson. Jl Org.‘Chek. 46 (1981) 5166. 
5 B.F.G. Johnson. J_ Lewis. and M.V. Twig& 3. Chem. Sot. Dalton. Trans.. (1974) 2546. 


