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Summary

The compounds (7°-C;R;),Fe,(CO),(p-CO)(p-CH,) (R = H, CH,) have been
prepared through the reaction of chloromethyl pivalate with the appropriate metal
anjons, 7°-C; H;Fe(CO),K and 5°>-C;Me;Fe(CO),K.

In recent years, the synthesis and chemistry of binuclear transition metal com-
pounds containing a p-CH, ligand have attracted considerable attention from
organometallic chemists [1]. Several reagents have been utilized for the introduction
of the p-CH, group such as CH,I, [2], CH,N, [3], CH,(OTs), [4], and CH,PPh,
[5]. In addition, the iron complex Fp(%'-CH,0,CCH,) (Fp = n°-C;H Fe(CO),) has
been used by Casey [6] to prepare (7°-CsHj;),Fe,(CO),(p-COX p-CH,) (1) in 20%
yield. We wish to report a new and convenient method for the synthesis of 1 using
chloromethyl pivalate and FpK. This methodology has also been employed to
prepare the new analog (7°-CsMe;),Fe, (CO),(p-CO)p-CH,) (2).

The FpK was generated from the reaction of Fp, with 2.1 equiv of K(sec-
C,H;),BH in refluxing tetrahydrofuran (THF) for 1 h [7]. One equiv of chloro-
methyl pivalate, CICH,0,CC(CH,);, was slowly added to the mixture which was
then refluxed for an additional 2 h. The crude reaction product was found to contain
a mixture of 1 and Fp, in a molar ratio of 3/1, respectively (55% crude yield of 1).
Complex 1 was separated from the Fp, using the method previously reported [6]
which afforded 1 (cis/trans, 3.5/1) in 35% isolated yield based upon the starting
compound, Fp,.

The Fp’K (Fp’ = 7°>-CsMe;Fe(CO), ) was prepared in the following manner [8]. A
THF solution that contained Fp’, and 3.5 equiv of Na/K alloy (22 /78%) [9] was
heated at reflux for 1 h. Chloromethyl pivalate (0.30 g, 2.0 mmol) was added to the
FpK solution after removal of excess Na/K alloy, and the mixture was refluxed for
2 h. Chromatography of the crude product under nitrogen on a column of

* Presently located at Research Laboratories, Tennessee Eastman Co., Kingsport, TN 37662 (U.S.A.).
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SCHEME 1. Reagents: (i) 2.1 equiv K(sec-C,Hy);BH, THF, reflux, 1 h: (1ii) 1.0 equiv chloromethyl
pivalate, reflux, 2 h; (1i) 3.5 equiv Na/K alloy (22/78%), THEF. reflux. 1 h: (1v) 1.0 equiv chloromethyl
pivalate, reflux, 2 h.

alumina(IIl) with hot hexanes afforded analytically pure 2 as air-stable purple
crystals in 15% isolated yield. The single resonance at 8§ 8.57 for the u-CH, protons
indicates that 2 exists completely as the trans-isomer *. The single terminal carbonyl
IR band at 1909 cm™! is consistent with only the zrans-isomer which possesses C,,
symmetry (ignoring rotational orientation about the CiMe; C, axes) [10]. The
observation of the carbonyl IR bands of 2 at lower wavenumbers is undoubtly due
to the additional electron donation through the C;Me; ligands.

From this work we have provided experimental proof that chloromethyl pivalate
is a readily available source of a methylene unit for the bimetallic systems 1 and 2.
In addition, we feel this reagent may be one of choice because of its commercial
availability and the property of undergoing substitution reactions versus electron
transfer.

Experimental

General

All manipulations of solvents and compounds were carried out under a purified
nitrogen atmosphere using standard Schlenk techniques. The following instrumenta-
tion was utilized: "H NMR (250 MHz) and '*C NMR (62.9 MHz), Bruker WM 250
FT; IR, Perkin-Elmer 983. Carbon-13 chemical shifts were referenced to the CDCl,
resonance at 8 77.00 ppm and 'H NMR chemical shifts were relative to Me,Si. The
K(sec-C,H,),BH (purchased as K-selectride), Na/K alloy (22,/78%). and chloro-
methyl pivalate were purchased from Aldrich Chemical Company and used as
received. The Fp, was obtained from Strem Chemical Company and was used
without purification. The [1*-CsMe;Fe(CO), ], was prepared by a literature method
[11].

* The NMR spectrum of the crude reaction mixture also exhibited only a single u-CH, resonance at 8
8.57 ppm.
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Preparation of 1

A THF (50 ml) solution containing Fp, (1.00 g, 2.8 mmol) and K-selectride (0.5
M in THF, 12.0 ml, 6.0 mmol) was refluxed for 1 h. Chloromethyl pivalate (0.42 g,
2.8 mmol) was added to the mixture via syringe and the mixture was then refluxed
for 2 h. The solution was cooled to 25°C, filtered, and the solvent volume reduced to
~ 10 ml under vacuum. This mixture was treated with pentane (50 ml) and set aside
at —25°C overnight. The solid was collected by filtration, washed with cold pentane
(2 X 25 ml), and finally dried in vacuo to afford a mixture of 1 and Fp, (3/1,
respectively) as seen by 'H NMR. Separation of 1 from Fp, utilized column
chromatography eluting with hot hexanes as discussed previously by Casey and
co-workers [6]. This gave pure 1 (0.32 g, 35%) by '"H NMR as mixture of cis and
trans isomers (3.5 /1, respectively).

Preparation of 2

In a glove box, a flask was charged with THF (50 ml), Na/K alloy (0.34 g, 7.0
mmol), and Fp,’ (1.00 g, 2.0 mmol). The mixture was taken out of the glove box and
heated at reflux for 1 h. The mixture was cooled to 25°C and filtered through Celite
to remove the excess Na/K alloy. Chloromethyl pivalate (0.30 g, 2.0 mmol) was
added to the filtrate and the mixture heated at reflux for an additional 2 h. The
solution was then allowed to cool to 25°C, filtered, and the solvent removed in
vacuo. Column chromatography (2 X 30 cm) of the residue on alumina III eluting
with hot hexanes gave purple and red bands, in that order. The solvent was removed
from the purple band to afford analytically pure 2 (0.15 g, 15%): '"H NMR (CDCl,)
8 8.57 (s, 2, CH,), 1.68 (5,15,CH,); *C NMR (CDCl,) 8 280.63 (p-CO), 216.12
(C=0), 159.26 (p-CH,), 97.15 (CsMe;s), 9.24 (CH,;); IR (cm™! in CH,Cl,) »(CO)
1909 and 1758. Anal. Found: C, 59.97; H, 6.77. C,,H,,Fe,0, calcd.: C, 60.03; H,
6.72%.
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