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(+)(+)--GrandilodineGrandilodine C and (+)C and (+)--LapidilectineLapidilectine BB
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Synthesis of (+)Synthesis of (+)--1a  and (+)1a  and (+)--1b 1b 
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RetrosyntheticRetrosynthetic Analysis of Analysis of IndoleIndole AlkaloidsAlkaloids
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SynthesisSynthesis of of αα--BromoBromo Ester 6 Ester 6 
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LactonizationLactonization of 7 of 7 
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LactonizationLactonization of 14 of 14 Synthesis of 11Synthesis of 11
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Introduction of Introduction of BenzylicBenzylic COCO22Me GroupMe Group
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Synthesis of (+)Synthesis of (+)--1c, (1c, (--))--1d, (1d, (--))--1e1e
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Synthesis of (+)Synthesis of (+)--1f, (+)1f, (+)--1g1g

26



Introduction of Introduction of BenzylicBenzylic COCO22Me GroupMe GroupBiosynthesis of 26Biosynthesis of 26
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PerspectivesPerspectivesSummarySummary

 18-19 linear steps, 8.4%-7.4% overall yield

 Stereoselective vinylation–allylation 

 Strecker synthesis and enantioselective deprotonation
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SummarySummary

 11-19 linear steps

 Two gold-catalyzed cyclization processes

Without protection/deprotection of functional groups
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The First Paragraph: IntroductionThe First Paragraph: Introduction

Lapidilectines and grandilodines are indole alkaloids, isolated from

Malaysia species Kopsia grandifolia, that feature lactone or diester motifs.

Together with tenuisines and the cyclopropane-containing lemurines

isolated from Kopsia species, they represent a family of 16 indole alkaloids

containing the common pyrroloazocine core. Preliminary studies on the

biological activity of lapidilectines and grandilodines demonstrated theirbiological activity of lapidilectines and grandilodines demonstrated their

ability to reverse multidrug resistance in vincristine-resistant cancer cells.
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The Last Paragraph: SummaryThe Last Paragraph: Summary

In summary, we have developed concise total syntheses of

enantiomerically pure (+)-lapidilectine B, (+)-grandilodine, (−)-lapidilectine A ,

(−)-lapidilectam, (−)-grandilodine A, (+)-isolapidilectine A, (+)-grandilodine B,( ) p , ( ) g , ( ) p , ( ) g ,

by means of two highly efficient gold-catalyzed cyclization processes. We

also propose a new hypothesis of biosynthetic relationship among Kopsia

pyrroloazocine indole alkaloids by means of decarboxylation event: the

elimination of a carboxylic acid to form a lactone and a photoinduced

i i t th l t i th l d iconversion into the cyclopropane present in the lundurines.
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