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Abstract

Abstract

The total synthesis of natural products is a principal driving force for new chemical
and biological discovery. Total synthesis projects often require a variety of reactions
and intermittent tedious purifications, thus, which push the synthetic chemist to develop
and perform highly efficient and selective synthetic methods aiming at designing and
executing an efficient synthesis.

Amides are stable synthetic intermediates and widely used in organic synthesis
and medicinal chemistry. Direct, versatile and chemoselective transformation of amides
is highly demanding. Herein the direct reduction of o-ester tert-amides to give
enaminoesters through Ir-catalysed hydrosilylation was achieved. In addtion, a one-pot
cascade strategy including indole epoxidation-epoxide ring-opening cyclization-
lactamization reaction sequence, and the use of a nitro group as a latent amino group
for the construction of the quinazolinone ring has been developed. Based on the two
efficient protocols the asymmetric concise synthesis of verrupyrroloindoline has been
achieved. In addition, the efficient synthesis of loline alkaloid and their derivatives
based on vinylogous Mannich reaction also was explored. The main results from these
studies are listed as follows:

1. Starting from commercial Boc-tryptamine, featuring one-pot cascade indole
epoxidation-epoxide ring-opening cyclization and Ir-catalysed reduction of a-ester
amides to enaminoesters, the first asymmetric synthesis of verrupyrroloindoline has

been accomplished in six steps with an overall yield of 18.5%.
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2. A mild, Ir-catalysed method for the direct reduction of a-ester tert-amides to

give enaminoesters which are important synthetic intermediates has been developed.

o,
/\OMN’R 1.0 mol% [In(PPhy),COICH )J\/\’

| 2 equiv. TMDS, toluene

10 examples
33~94%
R = alkyl

3. A new attempt toward the efficient synthesis of the challenging loline alkaloids
was conducted. The approach featured by a 3 steps construction of the key four
contiguous stereogenic centers and 2,7-oxygen (ether) bridge through a vinylogous
Mannich reaction (VMR), the deprotection of acetal and oxa-Michael reaction.

Unfortunately, the following carbonyl reduction in the key intermediate 3.52a has not

been accomplished.
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In addition, the imide 3.59 possessing 3 right chiral centers was prepared following
the Casiraghi’s procedures. The acetal deprotection product was provided in 75% yield,
however, it was failed to improve the yield of the next oxa-Michael reaction to construct

2, 7-oxygen (ether) bridge skeleton.
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