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Abstract

The aldol condensation of acetylacetone with benzaldehyde in the presence of
sodium hydroxide yields exclusively dibenzylideneacetone (dba), and no tribenzyl-
ideneacetylacetone (tbaa) as reported for the synthesis of the complex
Pd ,(tbaa),CHCI,.

Palladium(0) complexes containing dibenzylideneacetone (dba) (1) [2*-4*] as a
ligand are of interest both as catalysts and pre-catalysts in a variety of useful
organic transformations [5] and in the synthesis of other palladium complexes [6]. In
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1974 the preparation of the new complex Pd,(tbaa),CHCIl,; (2), containing the
ligand tribenzylideneacetylacetone (tbaa) (3) was reported [1], by a procedure
analogous to the one used in the synthesis of Pd,(dba),CHCI, [3a)]. This complex
was claimed to be an excellent source of weakly ligated palladium(0), and readily
gave rise to new complexes by exchange reactions [1,7}. Complex 2 has been used as
a catalyst in the cotrimerization of olefins [8] and in the palladium catalyzed
reaction of vinyl epoxides with C-H acidic reagents [9]. Recently, a report described
the syntheses of the p-methyl analog of 3 (4, ttaa) and the corresponding palladium
complex, Pd,(ttaa), [10].
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The synthesis of ligand 3 calls for the aldol condensation of acetylacetone with
benzaldehyde (3.6 equiv.) in 60% aqueous ethanol, with an excess sodium hydroxide
(8.25 equiv) [1]. In our hands, the reaction proceeded as reported to yield a yellow
solid, m.p. 109-110°C (lit. [1] 112-113°C). However, much to our surprise,
spectroscopic data for this substance did not correspond with 3, but rather with the
well known dba (1) [11*]. No tbaa (3) was ever observed in the 'H NMR of the
crude reaction mixtures when the aldol condensation was carried out under a variety
of conditions. Similarly, the reaction of acetylacetone and p-tolualdehyde gave 5
[12*] in 72% yield, instead of the reported 4 [10]. Reaction of dba (1) with Pd(l,
under the conditions reported for the synthesis of 2 [1] gave rise to the known
complex Pd,(dba),CHCi; [13*].

We have now succeeded in developing an authentic synthesis of tbaa (3).
Reaction of acetylacetone and benzaldehyde (3.5 equiv.) in benzene in the presence
of piperidine (0.1 equiv.) at 23° C for 12 h, and at reflux with continuous removal of
water (Dean-Stark) for 28 h, afforded 3 in 53% yield [14*]. Diketone 3 could also
be synthesized, although less efficiently, by the reaction of 1,7-diphenylhepta-1,6-di-
ene-3,5-dione [15] with benzaldehyde (piperidine, benzene, reflux, -H,O) in 48%
yield. However, no palladium complex could be isolated after heating 3 with Pd(ClI,
in the presence of NaOAc [16*].

The anomalous condensation leading to 1 instead of the expected 3 in the
presence of sodium hydroxide can be explained by the mechanism proposed [17] for
the reaction of acetylacetone with reactive aldehydes under anhydrous conditions
(Scheme 1).

In accordance with this mechanism, 3-benzylideneacetylacetone (6) [18], a likely
intermediate in the condensation, reacted at 20°C with benzaldehyde (NaOH,
aqueous ethanol, 2 h) to afford dba (1) in 73% vyield. In the absence of added
aldehyde, benzalacetone 7 was formed as the major product, along with 1 (2/1
ratio, 48%).
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