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N-Boc 4-nitropiperidine: preparation and 
conversion into a spiropiperidine analogue of 
the eastern part of maraviroc 
Philip Mullen, Hugues Miel*, M. Anthony McKervey 
 
 
 
 
 
 
A simple preparation of previously unreported N-Boc 4-nitropiperidine is described. The synthetic utility of this new 
intermediate is illustrated by the synthesis of a spiropiperidine analogue of the eastern part of maraviroc. 
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 N-Boc 4-nitropiperidine: preparation and conversion into a 
spiropiperidine analogue of the eastern part of maraviroc  

Philip Mullena,b, Hugues Miel a,*, M. Anthony McKerveya 

aBuilding Block Team, Almac Sciences, Almac House, 20  Seagoe Industrial Estate, Craigavon BT63 5QD, Northern Ireland 
bSchool of Chemistry, David Keir Building, Queen’s University Belfast, Stranmillis Road, Belfast BT9 5AG, Northern Ireland 

In memory of Sir Allen McClay, Chairman and Founder of the Almac Group 

Abstract-Previously unreported N-Boc 4-nitropiperidine was prepared in two steps from N-Boc-piperidone. The synthetic utility of this 
new intermediate was demonstrated by the development of a new and simple route to spirolactam piperidines. Further synthetic work 
involving a challenging triazole cyclisation allowed the preparation of a spiropiperidine analogue of the eastern part of maraviroc. © 2010 
Elsevier Science. All rights reserved 

——— 
* Corresponding author. Tel.: + 44 2838397608; fax: +44 2838332299; e-mail: hugues.miel@almacgroup.com. 

Spiropiperidines have been identified as privileged 
structures in medicinal chemistry1 and have attracted 
increasing interest in the past five years. The most recent 
reports are representative of their wide range of biological 
activities as components of new SCD-1 inhibitors,2 
nociceptin receptor ligands,3 CCR5 antagonists,4 NPY Y5 
receptor antagonists,5 CGRP receptor antagonists,6 tryptase 
inhibitors,7 PGD2 receptor antagonists8 and ChK1 kinase 
inhibitors.9 

During a research program aimed at preparing new building 
blocks, we needed a method to make the spiropiperidines 2 
(R =H, Me). No synthetic routes to these compounds could 
be found in the literature. One report10 described the 
preparation of spiropiperidines containing a phenyl 
substituent on the lactam nitrogen atom. The method was 
however, complex and lengthy, requiring seven synthetic 
steps. We anticipated that an alternative methodology 
starting from Boc protected 4-nitropiperidine 1 would be 
simpler and straightforward. It was thought that a Michael 
addition with an acrylate11 followed by a reductive 
cyclisation would give spirolactam 2, which might in turn 
be converted into more complex spiro building blocks. The 
compound 3 (R = Me), a new spiropiperidine analogue of 
the eastern part of maraviroc (the latest FDA approved anti-
HIV drug) was selected as a target to illustrate the potential 
usefulness of the proposed strategy (Figure 1). To start our 
program, we first needed to prepare the N-Boc 4-
nitropiperidine 1. 

Figure 1. N-Boc Nitropiperidine as a potential precursor to new 
spiropiperidines. 

To our surprise, neither this compound, nor any other 
carbamate-protected analogues had been reported in the 
literature.12 N-Boc-piperidone 4 (commercially available on 
bulk scale) was first converted into its corresponding oxime 
and this then oxidised with TFAA/H2O2

13 to the desired 4-
nitro piperidine 114,15 in 55% yield. The nitro ester 
intermediate 6a was obtained by a Michael addition of the 
nitro piperidine 1 to methyl acrylate under mild conditions. 
Subsequent reduction of the nitro group by catalytic 
hydrogenation over Raney Nickel gave the corresponding 
amino intermediate 7a which spontaneously cyclised to the 
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spirolactam 2a. The preparation of the nitro ester 6b was 
more challenging, requiring the use of TBAF as a base and 
prolonged reaction time in refluxing THF. Both 
spirolactams (Scheme 1) were obtained in very good 
overall yield (greater than 80% over three steps).   

 
Scheme 1. Preparation of 4-nitropiperidine 1 and spirolactams 2a,b 
 

Having prepared the new nitropiperidine 1 and developed a   
simple route to the spirolactams 2a,b, we next focused on 
building the more advanced spiropiperidine 3b. Lactam 2b 
was first converted into the corresponding thiolactam 8b 
which was then treated with acetyl hydrazide in the 
presence of mercuric chloride to give intermediate 9b.  The 
yields were quite moderate, 65% for the first step and 47% 
for the second, however, the process was straightforward to 
perform with easy purifications. It was expected that the 
following intramolecular condensation of the hydrazide 
carbonyl group with the bridged nitrogen atom would be 
quite challenging.  Indeed, a wide range of known 
conditions was initially screened under both conventional 
and microwave heating but all failed. In most cases, 
unreacted starting material was recovered, even under quite 
forcing conditions (toluene, 200 °C, microwave). On 
evaluation of other solvents than those commonly 
employed in the literature to carry out this cyclisation, the 
breakthrough came with pyridine.  Heating a solution of 
intermediate 9b in pyridine for 30 minutes at 130 °C under 
microwave irradiation gave a 30% yield of the desired 
triazole 10b along with unreacted starting material. More 
forcing conditions (180 °C, microwave) improved the 
conversion and also resulted in partial cleavage of the Boc 
group. To our delight, carrying out the reaction at 240 °C 
under microwave16 heating resulted in the complete 
consumption of intermediate 9b with the desired 
deprotected product 3b being obtained in 80% yield 
(Scheme 2 and Table 1).  

Scheme 2. Conversion of 2b into the spirotriazole 3b 

T 9b 10b 3b 
130 °C 70 30 0 
180 °C 50 30 20 
240 °C 0 0 80 
Table 1. Product distribution (LC-MS) upon thermal treatment of 

compound 9b 

In conclusion, we have reported the first preparation of N-
Boc 4-nitropiperidine 1. We have demonstrated the 
synthetic utility of this new building block by preparing 
simple and more advanced novel spiropiperidines, 
including an analogue of the eastern part of maraviroc. 
Further applications of N-Boc 4-nitropiperidine are 
currently being investigated and the results will be reported 
in due course. 
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