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Abstract – β-Trichloroacetylation of cyclic amines was developed under mild 

reaction conditions, and the desired trichloroacetylated products were obtained in 

good yields. This method was applied to the preparation of optically active aza-

bicyclo compounds, which were converted to chiral azabicyclo-N-oxyls.

INTRODUCTION 

Trichloroacetyl moiety is known as a key structure in biologically active agents and a useful acyl chloride 

surrogate due to its balanced features in reactivity and stability.1,2 In spite of its wide application 

possibility,2 the introduction method of trichloroacetyl group has been still developing,3 in which inert or 

harsh reaction conditions were required in most cases. Recently, Lee and co-workers reported metal-free 

synthesis of 2,2,2-trichloroacetophenone derivatives under mild conditions.3d While trichloroacetyl group 

has been successfully introduced to heteroaryl compounds,4 C-trichloroacetylation of cyclic amines is 

particularly quite rare although cyclic amines are one of highly important structures in synthetic organic 

chemistry.5,6 On the other hand, azabicyclo frameworks are also key substructures and intermediates of 

bioactive compounds and chiral N-oxyl catalysts.7,8 Herein, we report β-trichloroacetylation of cyclic 

amines and its application to synthesis of chiral azabicyclo-N-oxyls. 

RESULTS AND DISCUSSION 

At the outset, protective groups were examined in the β-trichloroacetylation of 2-methoxypiperidine de-

rivatives with trichloroacetyl chloride at room temperature (Table 1), in which enamides or enecar-

bamates would be produced, leading to acylation at the β-position.5a N-Methoxycarbonyl-2-methoxy-

piperidine (1a) was converted into trichloroacetylated product 3a in 53% yield without Lewis acids or 
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(1S,2S,5S,7S)-2-(Benzylcarbamoyl)-7-chloro-9-azabicyclo[3.3.1]non-9-yloxy (11d). Red oil. [α]D
23 

23.6 (c 1.00, CHCl3). IR (neat): 3290, 2930, 2850, 1650, 1530 cm–1. HRMS (EI): m/z calcd for 

C16H20
35ClN2O2 [M

+] 307.1213, found 307.1191. 

(1S,2S,5S,7S)-7-Chloro-2-(n-pentylcarbamoyl)-9-azabicyclo[3.3.1]non-9-yloxy (11e). Red oil. [α]D
23 

2.4 (c 1.00, CHCl3). IR (neat): 3300, 2950, 2930, 2860, 1640, 1540 cm–1. HRMS (EI): m/z calcd for 

C14H24
35ClN2O2 [M

+] 287.1526, found 287.1531. 
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