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ABSTRACT

A series of 2-anilinotropones were synthesized via the palladium-catalyzed cross coupling of 2-triflatotropone and a wide variety of anilines,
sterically hindered as well as electron-poor ones.

The chemistry of tropone derivatives has been a rich field
of research for half a century due to inherent interest in their
homoaromatic character and their presence in a number of
biologically active natural compounds such as colchicine.1

In particular, extensive investigations into the nucleophilic
substitution chemistry of tropone derivatives have revealed
complex reactivity patterns. For instance, tropones with a
leaving group X in the 2-position,1, may produce com-
pounds arising from attack at the 1-, 2-, 3-, 6-, or 7-position
or admixtures thereof.2 The site of attack is often difficult

to predict and is dependent on the nature of the leaving group
X, the nucleophile, and the nature and position of other
substituents on the tropone ring. While this diversity of
chemistry is interesting from a mechanistic perspective,

utilizing the nucleophilic substitution of tropone derivatives
in a synthetic sequence is an uncertain endeavor.

As part of a program focusing on the development of new
ligands for transition metal chemistry, we attempted to
synthesize a series of 2-anilinotropones2 via nucleophilic
substitution of the corresponding 2-tosyloxytropone. How-
ever, we were only able to obtain a trace of the desired
product,2, using sterically hindered 2,6-diisopropylaniline
(eq 1). Instead we isolated predominantly the benzenoid

rearrangement product,3,3 derived from attack of the aniline
at the 3-position.4 On the basis of the work of Buchwald5
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and Hartwig6 on the palladium-catalyzed cross coupling of
amines with aryl halides and triflates, we considered the
possibility of a palladium-catalyzed cross coupling of the
aniline and a 2-halo- or triflatotropone. While the synthetic
utility of transition metal-catalyzed cross couplings employ-
ing halo- and triflatotropones to form carbon-carbon bonds
has been demonstrated in recent years7 no reports of related
carbon-heteroatom bond formation have yet appeared.8 We
considered this approach an appealing alternative to the lack
of control often associated with the nucleophilic substitution
reactions of tropones and report its successful implementation
herein.

It was found that 2-triflatotropone7g could be cleanly
coupled with a variety of anilines under conditions similar
to those employed with aryl triflates (eq 2).9-11 This method

is applicable to the synthesis of sterically hindered derivatives
substituted in the 2,6-position of the aniline as indicated in
entries 1 and 2 of Table 1. To test the limitations of this
methodology with respect to steric influences, the coupling
of a series of increasingly hindered anilines was investigated.
While 2-tert-butylaniline (entry 3) could be utilized without
incident, attempts to effect cross couplings with the more
hindered 2-tert-butyl-6-methylaniline and 2,6-diphenylaniline
(entries 4 and 5) led to product formation in noticeably
decreased yield. These anilines seem to represent the upper

limit with regard to steric hindrance as attempts to couple
2,4,6-tri-tert-butylaniline failed with this catalyst system. The
ability to employ 2,6-dihaloanilines (entries 6 and 7)
represents a particularly impressive result as these anilines
are both sterically hindered and electron deficient, making
them particularly poor candidates as nucleophiles. Addition-
ally, the presence of halogens on the aniline, which could
lead to potential cross coupling side products, was not a
significant problem. It is interesting to note that the reaction
involving 2,6-dibromoaniline is the only one which proceeds
in substantially higher yield (69% vs 32%) when 5 rather
than 1 mol % of catalyst is employed. Finally, extremely
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Table 1. Synthesis of 2-Anilinotropones
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electron-poor anilines (entries 8 and 9) were also successfully
coupled using this protocol.

In summary, a variety of 2-anilinotropones, which are
inaccessible using traditional nucleophilic displacement ap-
proaches, can be readily synthesized via the palladium-
catalyzed amination of 2-triflatotropone. The methodology
shows a tolerance for anilines possessing a high degree of
steric encumbrance and for highly electron deficient, poorly
nucleophilic anilines. This work highlights the potential
power of transition metal-catalyzed carbon-heteroatom bond

formation for regioselective tropone synthesis, and this
general approach should find application with respect to more
highly substituted tropones and other nucleophiles.
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