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Combining Bio- and Organocatalysis for the Synthesis Of Piperidine Alkaloids.
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PURPOSE OF THE ABSTRACT
2-Subtituted piperidine alkaloids are a class of naturally occurring nitrogen-containing heterocyclic compounds that
are key components in many traditional medicines, toxins, and modern-day substances of abuse.[1] Due to their low
natural  abundance  and  interesting  biological  properties,  development  of  chemical  routes  towards  the  total
synthesis  of  these  highly  stereospecific  compounds  has  gained  much  interest.  However,  these  pathways  often
require  the  use  of  expensive  metal  catalysts  and  environmentally  un-friendly  solvents.[2]  To  circumvent  these
undesirable  components,  the  introduction  of  a  biocatalytic  step  would  be  favorable  as  it  provides  a  potentially
greener way of producing alkaloids and their derivatives, using milder reaction conditions in aqueous solvents. 

Inspired by the work carried out in the Bella and Turner groups,[3,4] a hybrid bio-organocatalysed approach for the
synthesis  of  2-subtituted  piperidines  was  developed  involving  a  ω-transaminase  enzyme  (TA)  and  the
organocatalyst  L-proline.  The  TA  mediates  the  conversion  of  cadaverine  1  to  the  reactive  intermediate
Δ1-piperideine 4, which then undergoes a Mannich-type reaction with an activated methyl ketone (Scheme 1). This
novel  approach utilises the ketone's ability  to take on a dual  role within the cascade,  acting as the transaminase
acceptor  substrate  as  well  as  the  nucleophile  in  the  Mannich-type  reaction.  Conversions  of  up  to  75  %  were
achieved using this methodology and the preparative scale synthesis of  the natural  product (±)-pelletierine (60 %
yield, 85 mg) is reported.[5]



FIGURES

FIGURE 1
Hybrid bio-organocatalytic approach for the synthesis
of 2-subtituted piperidines.
 

FIGURE 2
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