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Introduction

OAc

4B-acetoxyprobotryane-98,15a-diol Botrytis cinerea

® |solated from a culture of Botrytis cinerea;
® Sterically compact [6-5-5] tricyclic skeleton;

® Highly strained trans-fused bicyclo[3.3.0]octane ring system.
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Hydroboration-Oxidation Reaction
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Rh-Catalyzed [4+2] Cycloaddition
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Horner-Wadsworth-Emmons Olefination
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Retrosynthetic Analysis
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Diastereoselevtive Synthesis of 5
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Total Synthesis of 48-acetoxyprobotryane-98,15a-diol
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Total Synthesis of 48-acetoxyprobotryane-98,15a-diol
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Total Synthesis of 48-acetoxyprobotryane-98,15a-diol
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Total Synthesis of 48-acetoxyprobotryane-98,15a-diol
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Summary

v' 14 steps, 1.8% overall yield
v" Rhodium-catalyzed [4+2] cycloaddition reaction

v Benzilic acid type rearrangement
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The First Paragraph

B{ER%

Sk NI E
¢
Sk NI S F LM
¢
FSSIIR
4
REZMRTEREEN

16



The First Paragraph

Strained natural products are beneficial for their pharmacological
capabilities, and for binding to the desired biological targets tightly and
selectively. There are several unigue structures in natural products that are
highly strained, including anti-Bredt double bonds, bent arene rings,
medium-sized ring systems with several sites of unsaturation, and trans-
fused bicyclo[3.3.0]octane ring systems. Notably, it was reported that trans-
fused bicyclo[3.3.0]octane is more unfavorable than its cis-fused
counterpart by calculation and experiment, respectively. Owing to the high
strain energy, molecules with trans-fused bicyclo[3.3.0]octane ring systems
are difficult to synthesize, and there are very few approaches to access

them.
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The First Paragraph

To date, only a limited number of natural products with such ring systems
have been made by the synthetic community, including the groups of
Schreiber, Paquette, Baran, Namba/Tanino, Shenvi, Snyder, and
Rychnovsky. Therefore, developing new strategies for efficiently
constructing these attractive trans-fused bicyclo[3.3.0]octane ring systems

is still highly desirable.
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The Last Paragraph
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The Last Paragraph

In summary, we have achieved the first and asymmetric total synthesis of
the highly strained 4pB-acetoxyprobotryane-93,15a-diol via a linear
seguence of 14 steps from the readily available compound 1. Notably, the
synthetically challenging [6-5-5] tricyclic ring system of 48-
acetoxyprobotryane-98,15a-diol was  synthesized efficiently and
diastereoselectively via an asymmetric rhodium-catalyzed [4+2]
cycloaddition reaction, followed by a unique and very mild benzilic acid type
rearrangement. To the best of our knowledge, this work represents the first
example of a benzilic acid type rearrangement to construct the highly

strained trans-fused bicyclo[3.3.0]octane ring system.
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The Last Paragraph

This work also represents the first application of a chiral rhodium
complex-catalyzed [4+2] reaction in natural product synthesis. Furthermore,
the seven contiguous stereocenters were constructed efficiently and
diastereoselectively. This approach could be extended to the synthesis of
other bioactive molecules with strained trans-fused bicyclo[3.3.0]Joctane
ring systems to enable further biological research. Such effort is ongoing in

our laboratory and will be reported in due course.

21



Representative Examples

However, there have been no reports on the application of this method in
the synthesis of trans-fused bicyclo[3.3.0]octane ring systems. (1% 77 %I~
Atz A dikiE)

Moving forward, we continued toward the last stage of the synthesis via a
chemo- and diastereoselective reduction. (#—, = TXK)

To the best of our knowledge, this work represents the first example of a
benzilic acid type rearrangement to construct the highly strained trans-

fused bicyclo[3.3.0]octane ring system. (X T{E &% /7 A/ E — )
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