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Recently, polycyclic polyprenylated acylphloroglucinols (PPAPs) have attracted considerable
attention from researchers. More than 100 derivatives of PPAPs have been found in nature so far
and are reported to possess a variety of biological activities. Due to their complex structures, these
natural products have been exciting synthetic targets. However, two or three quaternary
stereocenters and unique bridged bicyclic skeletons in their structures made synthesis difficult. In
this study, we aimed to achieve efficient syntheses of guttiferone and perforatumone by developing
a new method for construction of the bridged bicyclic skeleton.

Guttiferone has a bicyclo[3.3.1]nonane-2,4,9-trione skeleton and shows anti-HIV, antiplasmodial,
and leishmanicidal activities. First, the asymmetric Claisen rearrangement, previously developed
by our group, was examined to construct the two contiguous stereocenters including a quaternary
carbon. Dieckmann condensation of diester afforded a multi-substituted cyclohexanone derivative,
constructing the desired another quaternary stereocenter. This compound was converted into enol-
lactone, which underwent reductive aldol cyclization, constructing the bridged bicyclic skeleton of
guttiferone successfully.

Perforatumone has a 7-oxabicyclo[4.2.1]nonane-8,9-dione skeleton, which is a scarce structure
among PPAPs. Our synthetic plan for perforatumone relied on an intramolecular Michael reaction
to assemble the unique bridged bicyclic skeleton. The substrate was stereoselectively synthesized
through Dieckmann condensation and Claisen rearrangement. After extensive examinations, we
found that the key intramolecular Michael reaction proceeded effectively, achieving the formation of|
the perforatumone skeleton.

In conclusion, this research established a new, original methodology in synthetic organic
chemistry.
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Efficient Synthesis of Polycyclic Polyprenylated Natural Products Having Various Biological Activities
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Recently, polycyclic polyprenylated acylphloroglucinols (PPAPs) have attracted considerable attention from researchers. More than
100 derivatives of PPAPs have been found in nature so far and are reported to possess a variety of biological activities. Due to their
complex structures, these natural products have been exciting synthetic targets. However, two or three quaternary stereocenters and
unique bridged bicyclic skeletons in their structures made synthesis difficult. In this study, we aimed to achieve efficient syntheses of
guttiferone and perforatumone by developing a new method for construction of the bridged bicyclic skeleton.

Guttiferone has a bicyclo[3.3.1]nonane—2,4,9—trione skeleton and shows anti—HIV, antiplasmodial, and leishmanicidal activities. First,
the asymmetric Claisen rearrangement, previously developed by our group, was examined to construct the two contiguous
stereocenters including a quaternary carbon. Dieckmann condensation of diester afforded a multi—substituted cyclohexanone
derivative, constructing the desired another quaternary stereocenter. This compound was converted into enol-lactone, which
underwent reductive aldol cyclization, constructing the bridged bicyclic skeleton of guttiferone successfully.

Perforatumone has a 7-oxabicyclo[4.2.1]Jnonane—8,9—dione skeleton, which is a scarce structure among PPAPs. Our synthetic plan for
perforatumone relied on an intramolecular Michael reaction to assemble the unique bridged bicyclic skeleton. The substrate was
stereoselectively synthesized through Dieckmann condensation and Claisen rearrangement. After extensive examinations, we found
that the key intramolecular Michael reaction proceeded effectively, achieving the formation of the perforatumone skeleton.

In conclusion, this research established a new, original methodology in synthetic organic chemistry.
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