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A versatile synthesis of 4-aryl tetrahydropyridines via palladium
mediated Suzuki cross-coupling with cyclic vinyl boronates
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Abstract

A simple preparation of cyclic vinyl boronates derived from the vinyl triflates ofN-protected tetrahydropyridines
is described. Suzuki coupling of the boronates with aryl bromides, iodides and triflates proceeds in good yield to
give 4-aryl tetrahydropyridines. © 2000 Elsevier Science Ltd. All rights reserved.
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4-Arylpiperidine-derived skeletons are present in a diverse array of biologically active entities and
therapeutic agents1 and as such represent important synthetic targets. Of the literature methods used to
synthesise compounds of this type,2 among the most useful are those which utilise a palladium-mediated
cross-coupling to introduce the aromatic ring (Scheme 1). Examples of efficient coupling partners used
include the combinations vinyl tin–aryl bromide3 and vinyl triflate–aryl boronate.4 The former method,
although wide in scope due to the availability of aryl bromides, involves the use and often difficult
removal of toxic tin compounds; the latter method is restricted as the commercial availability of aryl
boronates is somewhat limited.

Scheme 1.

As part of ongoing medicinal chemistry programs, we were interested in a convenient synthesis of
4-aryl piperidines and 4-aryl tetrahydropyridines. In particular, we required a simple method of varying
the aryl moiety in order to prepare scaffolds for chemical libraries. Herein we describe a method which
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combines the advantages of both of the above methods by the coupling of vinyl boronates with the more
abundant aryl halides or triflates (Scheme 2).

Scheme 2.

The desiredN-protected cyclic boronates were synthesised in high yield from the readily available
vinyl triflates5 via a palladium-mediated cross-coupling with bis(pinacolato)diboron (Scheme 3).6 The
optimal conditions for this reaction were found by running a series of parallel reactions using a ‘carousel
reaction station’™.7 An alternative synthesis of similar compounds has been described via a ring closing
metathesis (RCM) reaction.8

Scheme 3.

Palladium-mediated reaction of1 and 2 with a variety of aromatic substrates (PdCl2dppf, K2CO3,
DMF, 80°C) led to the desired cross-coupled products in good to high yield (Table 1). A range of
functionality was tolerated including electron-withdrawing (entries 6–8) and electron-donating groups
(entries 4, 5, 10 and 11), heterocycles (entry 9), esters (entry 6) ando-substituted compounds (entry 3).
Although reaction occurred at room temperature with iodobenzene (entry 2), a higher yield was obtained
under the standard conditions at 80°C. The use of an aryl triflate as a substrate (entry 12) also gave a high
yield of the desired product. Similar yields are obtained with1 and2 (entries 10 and 11). The only case
where any significant by-product was observed was in the reaction of 4-cyanobromobenzene (entry 7)
which also produced an olefinic isomer.

The desired piperidine and tetrahydropyridine templates ready for further functionalisation on nitrogen
were easily accessed via standard deprotection methods10 as illustrated in Scheme 4.

Scheme 4.

In summary, we have described a simple method for the synthesis of cyclic vinyl boronates and their
use has been illustrated by the formation of 4-aryltetrahydropyridine and piperidine intermediates.
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Table 1
Palladium-mediated cross-coupling of vinyl boronates1 and2
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