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Electron-rich arenes condense efficiently with various aldehydes under the influence of AuCl 3, thus opening up a practical route to triarylmethanes,

which have important applications. The mild conditions employed are especially noteworthy.

Since the discovery of the triphenylmethyl radical by
Gomberg in 1900, triaryl- and triheteroarylmethanes have Scheme 2. Arene—Aldehyde Condensation
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synthetic, medicinal, and industrial chemistiyter alia, the
triarylmethyl derivatives are useful as protective grotips,

attracted much attention from organic chemists and many
(2) (a) Shchepinov, M. S.; Korshun, V. Zhem. Soc. Re 2003, 32,
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Scheme 3. Dialdehyde Condensations
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Scheme 4. Toward Dendritic Architectures
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photochromic agents, and dye$. Ring hydroxylated catalyze a variety of €C bond forming reaction%° might
triarylmethanes have been reported to exhibit antitumor andbe ideal for effecting the condensation of aldehydes and
antioxidant activitie$. Also, bisheteroarylmethanes are of activated arenes. The preliminary results that illustrate the
interest to the food industry as natural components of certain efficiency and versatility of AuGlpromoted condensation
food and beverage items as well as flavor agents in cdffee. to afford triaryl- and trineteroarylmethanes are described in
Although a number of methods are available for the synthesisthis letter.
of triarylmethanes, most of them are multistep processes and/ In the first example, 2-methyl furari4) was treated with
or require harsh reaction conditiofs. benzaldehyde2@) in the presence of Aug{1l mol % based

In the quest to develop a mild and practical protocol for on the aldehyde) in acetonitrile (Scheme 1).
the synthesis of triaryl-/triheteroarylmethanes, it was specu- After stirring the reaction mixture at room temperature
lated that gold(lll), which has recently been shown to for 12 h, the bis(5-methylfur-2-yl)phenylmethaBa was
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Table 1. Heteroarene Condensation Products with Yields
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a|solated yield? 1 mol % AuCk/3AgOTf was used.

isolated in 93% yield. Other heterocycles such as indole,
1-methyl indole, and 3-methyl indole also reacted well
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under the same conditions (Table 1). 2-Methyl thiophene
on reaction with benzaldehyde under the above con-
ditions yielded 35% of the adduct. The yield rose to
70% when the catalyst system was changed to 1 mol % of
AuCly/3AgOTf!! Various heterocyclic and aryl alde-
hydes as well as aliphatic aldehydes underwent the
reaction smoothly.

An electron-rich arene, 1,3,5-trimethoxybenzene, re-
quired the catalytic system AUWZ3AgOTf and a slightly
elevated temperature (5C) to condense effectively with
benzaldehyde. However, with a more activated electrophile
(4-nitro benzaldehyde), the reaction took place at room
temperature to afford the tris adduct in good yield (Scheme
2).

With the perception that the reaction, if successful
with polyaldehydic compounds, would allow an unprec-
edented entry into the dendritic arena, a few exploratory
reactions were carried out. Thus, terephthalaldehyde was
reacted with indole and 2-methyl furan, and in both cases,
good vyields of the condensation products were obtained
(Scheme 3).

The condensation of tris[(4-formyl)phenyllamine with
heteroarenes yielded even more fascinating molecules (Scheme
4). Evidently, these products, in principle, can serve as core
structures for dendritic architectures.

In summary, it has been demonstrated that electron-
rich aromatic systems undergo an efficient condensation
reaction with various aldehydes under the influence of gold-
(. 1t is reasonable to expect that the present work will
find much use in the synthesis of triaryl- and triheteroaryl-
methanes, which are very valuable compounds in many
respects.
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(11) A 1:3 mixture of AuC} and AgOTTf acts as a better catalyst system,
though it is not clear what the active species is. See ref 10i for a discussion.
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