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CONCERNING THE REACTION OF (ns-l—METHOXYCARBONYLPENTADIENYLXTRICARBONYL)IRON(+1)
WITH MALONATE ANION: A STRUCTURAL CORRECTION

William A. Donaldson* and Muthukumar Ramaswamy

Department of Chemistry, Marquette University, Milwaukee, WI 53233 usa

SUMMARY : The title reaction was originally reported to afford the E,z-nq-diene cormplex.
Reexamination of the spectral data and decomplexation of the ligand indicates that the product
is a O-f-allyl complex.

As part of our overall program on the application of organociron chemistry to organic
synthesis, we recently reported on the reactivity of a series of (l-substituted-pentadienyl)-
(tricarbonyl)iron(+l) cations (1) with malonate nncleophiles.1 In particular, the reaction of
(1-methoxycarbonylpentadienyl) (tricarbonyl)iron(+1l) (la) with dimethyl malonate anion was orig-
inally reported to afford the E,2-diene complex 2. As a result of our further studies on the
reactivity of cation la with nucleophilesz, and from the decomplexation of the product, we now

wish to correct this erronecus structural assignment.
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In general, the oxidative decomposition of (ﬂ‘-diene)(tricarbonyl)iron complexes simply

affords the liberated ligand.3 In comparison, decomplexation (Ce+4

: MeOH) of the chromato-
graphed product from the reaction of la or 1b with dimethyl malonate anion gave the 3-substi-

tuted-2-vinyleyclopropane carboxylates g.‘
CO;Me

MeO,C
LiCH(CO,Me), Ce*4, McOH
P > 2 — A\ 3a, R = Me (39%)

7 3b, = Et (76%)

1 5

A comparison of the “H NMR spectral data for the product™ from the reaction of la with
malonate anion with that of known E,Z- or E,E-(l-methoxycarbonyldiene)iron complexesz’6 indi-
cates that the original structural assignment {(an né—diene complex) is incorrect. Moreover, the
spectral data more closely matches that reported for a variety of O,m-allyl complexes.7 In
specific, the upfield signal at 8 0.08 (obscured in the original study by internal TMS) is
characteristic of protons on carbon O-bound to a metal. Thus, we would like to reassign 4 as
the major product. The 300 MHz NMR spectrum of the crude product also indicated that 28 was

formed as a very minor product (<5%).
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To our knowledge, attack by malonate nucleophile at an internal position on a (dienyl)-

(tricarbonyl)iron(+1l) cation is unprecedented.9 Attack on la at C2 is probably due to coulombic

interactions as a result of increased electronic demand by methoxycarbonyl substitutent at Cl.
1

The
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13 11

H and

C NMR spectra of la are consistent with this proposal. Notably, the Cl and H2

signals of la appear at ~366 and 86.73 respectively, while the C! and H2 signals for (l-alkyl-

pentadienyl)iron(+1l) cations appear at ~894 and 6.2 respectively (CD4NO, solvent).12
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pentadienyl) (tricarbenyl)iren(+l) have been reported. In addition, the reaction of 1a with
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