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Abtract : Nucleophilic addition of malonate anion to cationic 1-substituted
(n5-4 methoxycyclohexadienyl)Fe(CO),PPh3s complexes 6€-g proceeds predominantly at the more

substituted cyclohexadienyl terminus to afford 1,1-disubstituted (n 4.4-methoxy-2,4-
cyclohexadiene)Fe(CO)7PPhs complexes 7€-g in good yields. © 1998 Elsevier Science Ltd. All nghts reserved.
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Cationic tricarbonyl(n 3-cyclohexadienyl) iron complexes are useful synthons in organic synthesis as
they undergo regio- and stereoselective nucleophilic addition reactions.2 Their reactivity depends from the
substituent attached to the dienyl system as well as the ligand attached to the iron atom. Recently, it was shown
that nucleophiles react at the more substituted C1 terminus of the dienylium ligand in the (pentadienyl)
Fe(CO);PPh3 series? and at the less substituted C5 terminus of the dienylium ligand in the chelated
(11 5-4-methoxycyclohexadienyl)Fe(CO),L series. The nucleophiles enter trans to the PPh3, OPPhy and PPhy
ligands of complexes 1, 2, 3 respectively. Cations 4 and 5 on the other hand allow conjugate addition of
nucleophiles (Figure 1).5
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We now report the reaction of cationic 1- substituted(r)3-4-methoxycyclohexadienyl)Fe carbonyl
complexes 6e-g (L = PPh3) with sodio dimethyl malonate. The reaction of the tricarbonyl complexes 6a-d
(L = CO) with NaCH(CO;Me), gave mixtures of the diene complexes 7, 8 and sometimes 9 (scheme 1)
(Table 1).1. 2,6 On the other hand, replacement of a carbonyl ligand by a triphenylphosphine ligand improved

the yield of attack at the more substituted C1 terminus of cations 6e-g (Table 1 : entries 1-3, 5-7).7
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Entry | Cations L X - R; 7# g¥ o#
1 6a CH,OCHj (ref. 6) 36 22 -
2 6b O PFg - | CHoNPhth (ref. 1) 55 24 -
3 6e CO,CH;3 (ref.1) 35 35 5
4 6d BF,4 - CO»CHj3 (ref. 6) 10 7 30
5 be CH>OCH3 70 - -
6 6f PPh; | PFs- CH,NPhih 70 20 -
7 6g CO,CH3 46 - 30
8 6h BF4 - CO,CHs3 - - 70
#: isolated yields Table 1

A competitive deprotonation reaction was observed when the acidity of hydrogens « to the C1 position
increased (entry 7). This pathway became predominant when the counter ion PFg- of 6g was replaced by BF4-
(entry 8). Moreover, nucleophilic addition occurred to a minor extent at the less substituted C5 terminus of the
dienylium ligand of cation 6f which possesses a bulky phthalimido-protected aminoethyl side-chain (entry 6).

The structures of complexes 7e-g were assigned on the basis of their 'H NMR and 13C NMR spectral
data.8 The P-CO coupling constants have been reported to provide a reliable aid to structure elucidation of

N SN v v O m 13 AT

simple (diene)Fe(CO)2L complexes (L = phosphine, pnospm[e ).” The °C NMR Spcctrd of complcxes Te-g
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(CO basal; J (Pbasal-CObasal) = 17-20 Hz). Moreover, the tendency of phosphine ligands to occupy basal sites

in (dieny)Fe(CQ), 7L has been rennrted 10 we propose that rnmnlexec Te- g have the nhosphorus ligand in the
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basal position. Thus, cations 6e-g most probably have the structures mdlcated in scheme 1. Nucleophiles
therefore attack the more substituted termini of the dienyl cations trans to the bulky phosphine ligand.

In conclusion, we have shown that replacement of a carbonyl ligand in the 1-substituted (17 9-4-
methoxycyclohexadienyl)Fe(CO)3 iron series by a triphenylphosphine ligand favors nucleophilic attack of
malonate anion at C1, leading to quaternary carbon derivatives. These results could have interesting synthetic
applications.
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