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Abstract 

A new role for the Fe(CO), group as a relay of chemical information rationalizes the unusual epimerization at C, of the 

iron-complexed erythro-carbonate ( - )-2. 

The chiral bifunctionalized dienyliron complex ( - )- 
(2R, 5.9 - 1 was used recently for the stereocontrolled 
preparation of (5R, 6S)- and (5S, 6S)-diHETEs (di- 
HydroxyEicosaTetraEnoic acids) [ 11. The complexed 
carbonates 2, 3 and 4 were key intermediates in these 
syntheses (Scheme 1). 

The growing interest in IR-FT spectroscopy for de- 
termining the precise location of the binding sites of 
various ligands [2] led us to envisage the synthesis of 
the butadienyliron analogues of these diHETEs. This 
could be achieved providing that the Fe(CO), unit is 
maintained through the sequence of reactions we de- 
scribed previously. During this study, surprising results 
were obtained in the desilylation step of the two iron 
carbonate complexes ( - )-2 and ( - 23. The purpose of 
this communication is to describe a quite unusual fluo- 
ride-mediated epimerization of the carbon 6 of the 
erythro-carbonate c-)-2 and to propose a likely ratio- 
nalization of the epimerization. 

The structure of these three iron carbonate com- 
plexes erythro( - )-2, three-( - )-3, and ( - )-4, have been 
established spectroscopically and confirmed unambigu- 
ously by X-ray analysis [3]. Of particular interest is the 
fact that they are cleanly separated by thin layer chro- 
matography, or even better by HPLC on a 5 pm silica 
gel column 111. 

Desilylation of eryfhro-carbonate (-)-2 gave two 
iron-complexed alcohols (- )-5 and (- )-6 which were 
separated by chromatography. They were obtained in 
cu. l/l ratios [4* I. Under the same reaction condi- 
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tions, the three-carbonate c-)-3 afforded only one 
iron-complexed alcohol ( - )-7 (Scheme 2). 

The structures ( - )-5, (- )-6 and (- )-7 attributed to 
these three complexes were unambiguously established 
by silylating [5] them again separately and comparing 
each silylated compound with our authentic standards 
( - )-2, ( - )-3 and ( - )-4 of known absolute configura- 
tion [6 * 1. Therefore, we conclude that ( - )-5 and ( - )-6 
are epimeric at carbon 6, establishing a new epimeriza- 
tion process at this carbon atom close to the iron-com- 
plexed moiety during the desilylation of the erythro- 
carbonate (- )-2 [7*]. It is important to note the key 
role of the Fe(CO), group in this process: desilylation 
of the free diene corresponding to 2 occurs without 
epimerization at C, atom [l]. The stereochemistry is 
also important since epimerization does not occur in 
the case of the three-derivative c-)-3. 

The mechanism of this unusual epimerization can 
be tentatively rationalized on the basis of the events 
depicted in Scheme 3. 
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Scheme 1. 
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Scheme 2. Reagents and conditions: (i): “Bu,NF, anhydrous THF, 
-WC, 1 h (40-70% global yield); (ii): ‘BuPh,SiCl, anhydrous 
DMF, imidazole, 2O”C, 2 h (90-95%). 

These are (a> the classical formation of the alcoho- 
late 8 owing to the strong affinity of fluoride for 
silicon; (b) intramolecular nucleophilic attack of this 
alcoholate on the iron atom of 8 [8*]. The breaking of 
the C,-0 bond follows a new ligand reorganization 

(M-6 4--- 

Scheme 3. 

within the iron coordination sphere leading to conju- 
gated u-r ally1 type intermediate 9; and (c) the isomer- 
ization of the C,-C, bond in 9 as a result of steric 
decompression of the originally erythro system. Recy- 
clization of the carbonate anion anti to the 
organometallic unit affords the epimerized three- 
carbonate alcohol (- j-6 via 10. 

In conclusion, besides the well-known stereodirect- 
ing and protecting properties of the organometallic 
unit, this fluoride-mediated long distance (five bonds) 
epimerization reveals a new relay type property of the 
Fe(CO), group. 
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