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Summary

Reaction of imidoyl chlorides with triphenylphosphinecobalt tricarbonyl
anion or with cobalt tetracarbonyl anion in the presence of triphenylphosphine
affords n'-iminoacylcobalt carbonyl complexes in 19—85% yields. '

Several recent publications have described the reactions of imidoyl chlorides
with metal carbonyl anions. While cyclopentadienyltungsten tricarbonyl anion
and the iron dicarbonyl anions form n'-iminoacyl complexes on reaction with
imidoyl chlorides, the cyclopentadienylmolybdenum tricarbonyl anion has been
reported to react with PhC(Cl1)=NPh and PhC(Cl)=NCIH; to give, respectively,
n?*-iminoacyl complexes [1] and a complex derived from two imidoyl and one
anion units [2]. Other examples of n%-iminoacylmetal carbonyl complexes have
been described very recently [3,4]. ,

Adams and coworkers [1] found that imidoyl chloride—metal carbonyl anion
reactions were generally rapid (complete in 30 minutes or less). However, the
cobalt tetracarbonyl anion—imidoyl chloride reaction proved to be exceptionally
slow, requiring approximately two days for completion, and affording a binuclear
cobalt complex (I) containing coupled imidoyl fragments. No 1/1 mononuclear
complex was formed. This communication describes the first examples of
n'-iminoacylcobalt complexes, prepared by two simple, mild, and convenient
methods.

Treatment of a series of imidoyl chlorides (II) with triphenylphosphinecobalt
tricarbonyl anion (generated by sodium amalgam reduction of bis(triphenyl-
phosphine)dicobalt hexacarbonyl) in rigorously dry tetrahydrofuran (THF) at
0°C (method A), affords the n'-iminoacyl complexes (III) in 19—85% yields
(Table 1). The latter complexes (III) can also be synthesized by room tempera-
ture reaction of the imidoyl halide with the cobalt tetracarbonyl anion in the
presence of an equimolar amount of triphenylphosphine (method B). The
beautifully crystalline n'-iminoacylcobalt complexes, identified on the basis of
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analytical and spectral data (Table 1), are stable under mtrogen in the solid state,
but gradually decompose in solution.

Terminal metal carbony! stretching bands were observed in the infrared
spectra at 20356—2040w, 1971—1979s, and 1942—1957s cm™!, with the carbon
_ nitrogen double bond stretching absorption occurring at 1608—1633 cm™* (KBr
disc). The latter absorption occurs in the same region as that for other n'-iminc-
acylmetal carbonyl complexes [5]: Proton magnetic resonance spectra are also in
accord with the assigned structure. The appearance of only one methyl signal for
III, R! = Ph, R? = CHj;, and one ethyl pattern for ITI, R! = C,H;, R? = Ph, indi-
cates the existence of III in only one stereoisomeric form, i.e., with the lone pair
(rather than R?) syrn to the very bulky Co(CO);PPh; group.

Molecular ion peaks were not observed in the mass spectra of I1II. However,
vapor phase osmometric molecular weight determinations of III, R! = R2 = Ph,
and III, R’ = C,H;, R? = Ph support the mononuclear nature of these complexes.
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The following procedures are representative of each method:

(A) To 1.20 mmol of PhC(Cl)=NCzH,CH;-p in THF (5 ml) was added
1.23 mmol of NaCo(CO);PPh; [6] in THF (50 ml) at 0°C. The reaction mixture
was allowed to warm to room temperature, and then stirred overnight. The solu-
tion was concentrated in vacuo to ca. 10 ml, methylene chloride (10 ml) was
added, and then sodium chloride was removed by filtration. Evaporation of the
filtrate gave a brown oil which was dissolved in a mixture of methylene chloride
(1.0 ml) and ether (5 ml), and then hexane (5 ml) was added. The solution, after
filtration to remove small amounts of impurities, was cooled to —45°C to give III,
R! =Ph, R? = p-CH;C-H,. Yellow mica-like plates (307 mg) of the n'-iminoacyl
complex were obtained on recrystallization from ether (7 ml) and hexane (3 ml).

(B) To a THF solution (7.5 ml) of NaCo(CO), (1.27 mmol) was added
0.381 g (1.5 mmol) of PPh; and 0.844 g (1.5 mmol) of II, R! = Ph, R? =
p-CH;CsH,. The reaction mixture was stirred for two days at room temperature,
concentrated, and then treated with methylene chloride (5 ml) and ether (5 ml).
The solution was filtered, the solid was washed with ether {1 ml) and the wash-
ing was added to the filtrate. A brown oil, obtained on filtrate evaporation, was
worked-up as described for method A to give 330 mg of analytically pure III,
R! = Ph, R? = p-CH;C.H,.
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