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Abstract

Complete self-recognition of chirality is observed in the Michael addition of the enolate derived from
R,S-{(7°-CsH s)Fe(COXPPh;)-COCH;] to the acryloyl complex R,S-[(n*-CsH)Fe(COXPPh;)-
COCH=CH,)] to generate exclusively the single diastereoisomer of the glutaroyl complex RR,SS-[(n’-
CsH;)Fe(CO)PPh;)COCH,],CH,.

The iron chiral auxiliary [(7’-CsH)Fe(CO)PPh,)] exerts powerful stereocontrol
during the reactions of attached acetate enolates [1] and during Michael additions to
attached a,B-unsaturated acyl ligands [2]. We describe here complete self-recogni-
tion in the Michael addition of the lithium enolate derived from the iron acetyl
complex 1 and the iron acryloyl complex 2.

Treatment of an orange tetrahydrofuran solution of the racemic acetyl complex 1
with one equivalent of butyllithium at —78°C generated the corresponding red
lithium enolate. Addition of the acryloyl complex 2 and warming to —40 ° C before
quenching with methanol afforded on work-up 95% of the glutaroyl complex 3 as a
single diastereoisomer. The '"H NMR spectrum of 3 [3*] allowed the stereochem-
istry within 3 to be assigned unambiguously as RR,SS as the two central methylene
protons were equivalent appearing as a 2H quintet at § 1.11 ppm. In the alternative
RS,SR-meso diastereoisomer 4 the central methylene protons would be diastereo-
topic. The {1H}31P NMR spectrum exhibits a single peak at § 73.13 confirming the
diastereoisomeric purity of 3.

The remarkable self-recognition of chirality in the above reaction results from the
complete discrimination by one of the enolate enantiomers between the two enanti-
omers of the acryloyl complex in favour of its own configuration. Given that
Michael addition to a,fB-unsaturated acyl complexes are chelation controlled with
the chelated nucleophile attacking the unhindered face of the a,B-unsaturated acyl

* Reference number with asterisk indicates a note in the list of references.
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in the anti (O to CO) cisoid conformation [2] and that electrophiles add to iron acyl
enolates from the unhindered face in their anti O~ to CO conformation {1], the
self-recognition of chirality between the iron chiral auxiliaries may be rationalised.
Both these sets of criteria can only be satisfied for the R-enolate adding to the
R-acryloyl complex (Fig. 1). For the mismatched pair with the R-enolate adding to
the S-acryloyl complex lithium chelation would require either the enolate or acryloyl
complex to react in the syn (O to CO) form or for one of them to react from the
hindered face.

Moss and Scott have recently reported the synthesis of the iron glutaroyl complex
[(n*-CsH)Fe(COXPPh,)COCH,],CH, via treatment of [(7°-CsH,)Fe(CO),CH,],
CH, (5) with two equivalents of triphenylphosphine [4]). Moss and Scott, while
apparently not appreciating the possibility of this type of glutaroyl complex existing
as diastereoisomers 3 and 4, describe their product, on the basis of low resolution
'H NMR spectroscopy, as a single compound with diastereotopic central methylene
protons. As indicated above this would correspond to the meso RS,SR-compound 4.
We were intrigued by this result since not one of the numerous investigations in our
laboratory to find such a stereoselective phosphine induced migratory insertion
reaction using chiral iron alkyl complexes (7#°-CsHs)Fe(CO),R* or chiral phos-

Ph,P.,

Fig. 1. Proposed transition state for the reaction of the lithium enolate of 1 with 2.
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phines has ever shown any diastereoselectivity. Following the method of Moss and
Scott [4], reductive cleavage of complex 5 generated the iron anion [(n’-

H,)Fe(CO),] Na* (6), which with 1,3-di-iodopropane generated complex 7. This
crude product was reacted with two equivalents of triphenylphosphine in tetrahy-
drofuran at reflux for 65 h in the absence of light. Work-up gave 51% of iron
glutaroyl species which was shown to be a 1:1 mixture of diastereoisomers 3 and 4
by {"H}*'P NMR spectroscopy. Although complete separation of 3 and 4 was not
possible the structure and stereochemistry of 4 could be assigned from its 'H NMR
data [5*] obtained by difference. The highly diastereotopic nature of the central
methylene protons of 4 mandates its assignments as the meso RS,SR-isomer and
hence unambiguously confirms the assignment for 3.
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