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Linoxepin

Linaceae

Characters and challenges:

€ Tetrasubstituted double bond embedded within a highly strained ring system.
€ A dibenzo—dihydrooxepine moiety.



Retrosynthetic analysis of (+)-Linoxepin (1)
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@ 8 steps (30%).

€ The enantioselective, protecting-group-free total synthesis.
€ A domino C-H functionalization.

€ Catellani Reaction.
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€ The first total synthesis.
€ 10 steps (30%).
€ The protecting-group-free total synthesis.
€ A palladium-catalyzed Sonogashira reaction/
a domino carbopalladation/Heck reaction of an allylsilane




Lignans are a diverse class of plant-derived natural products belonging to
the phytoestrogen family. They have long been used as herbal remedies for
pain, rheumatoid arthritis, and warts. However, more recently, lignans
exhibiting immunosuppressive activity, tumor growth inhibition, and anti-fungal

properties have been used in disease therapy, such as the anticancer agent

etoposide.



In conclusion, we have achieved the enantioselective, protecting-group-
free, total synthesis of the challenging lignan (+)-linoxepin 1 using domino
C-H functionalization with an overall yield of 30%. This synthesis is the first
reported application of the palladium-catalyzed Catellani reaction in the
synthesis of a complex natural product. We note that the optical rotation of
the synthetic material is higher ([20] = + 90.0; ¢ = 0.25, CHCI;) than the
reported value ([20] + 23.0; ¢ = 0.93, CHCI,). All of the spectroscopic data
of the final product are in complete agreement with the published data from
the isolated material. It is noteworthy that Tietze and co-workers observed a
higher optical rotation in their resolved material than was found in the
isolated material ([20] + 96.1;, ¢ = 0.61, CHCI;). X-ray crystallographic
analysis confirms the reported structure of linoxepin. We are continuing to
investigate the origin of the change in regioselectivity in the final Mizoroki

Heck reaction and will provide further details as they become available.
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Mechanism:
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