Asymmetric Total Synthesis of (-)-Lycospidine A
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[ I. Introduction ]

= Lycopodium alkaloids: antipyretic and anticholinesterase activity.

» Lycospidine A: isolated from Lycopodium complanatum by Zhao and co-workers in 20132

= Exhibits an extraordinary [5,6,6,6] fused tetracyclic ring system with a unique aza five-membered A-ring and
diosphenol D-ring, with four stereocenters.
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= Biosynthetically derived from L-proline.
= The first asymmetric total synthesis in 10 steps with 21.6% overall yield.
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[ Il. Retrosynthesis]
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= Key step: amidation/ aza-Prins domino cyclization.
= |ate-stage oxidation inspired by biosynthesis pathway.
» |ntramolecular aldol condensation to synthesize the unique five-membered ring.




[ lll. Forward synthesis ]
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Michael addition/ thermal elimination
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Amidation/ aza-Prins domino cyclization

@
OH o \-"O
g

H
N e éwv%ﬁ

O
"’/// Hzi\i\/\

(TN (A )

lo
%
J




/) o] /O 0O 0
o § O3, CH,Cl, o % KOH, CH,Cl, A
N

—78°C,1h _ RL1h R
84% N 90% k N
6 13 5
Ozonolysis
@~ N

0= _0O o) o) 0 o)
RN,/ R/ ~/ ‘o O/)o> R) * TSN
6 ] . pue 13

Aldol condensation
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