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Transition Metal Catalyzed Cycloisomerisation of Enynes

Synthesis of Cyclopropanes
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- Commonly used catalysts: PtlI, Aulll

- Outcome of the cycloisomerisation reactions using late transition metals depends on the
reaction conditions and substrate structure

- Formation of Cyclopropanes requires an heteroatom at the propargylic position



Proposed Mechanism
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Cycloisomerisation to Cyclobutenes
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Propargylic alcohols as substrates
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Ohloff-Rautenstrauch Rearrangement
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Limitations
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Proposed Mechanism

M’DY

O
|| B
A

path Il
("alefin first")

path |
("carbonyi first")

l l
SENeT
l l
g;& /I'Dﬁ\
. o ]

A. Furstner, P. Hannen, Chem. Eur. J. 2006, ASAP



Application: Total Synthesis of Terpenes

Terpenes carrying functionalized cyclopropanes:
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1
3-carene 2-Sesquicarene
isolated from pine tree oil isolated from Schisandra chinensis
(Chinese Magnolia)
3 4 5
(-)-a-cubebene (-)-p-cubebene cubebol

Isolated from Piper cubeba (tailed pepper)

Y. Ohta, T. Sakai, Y. Hirose, Tetrahedron Lett. 1966, 6365 - 6370.

M. A. Sumathykutty, J. Madhusudana Rao, K. P. Padmakumari, C. S. Narayanan, Flavour Fragr. J. 1999, 14, 279-282.
Racemic synthesis of 2: K. Mori, M. Matsui, Tetrahedron Lett. 1969, 2729-2732.

Racemic synthesis of 3 and 4: E. Piers, R. W. Britton, W. de Waal, Can. J. Chem. 1971, 49, 12-19.



Synthesis of Sesquicarene
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Total Synthesis of a-Cubebene, 3-Cubebene and Cubebol
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Pt-catalyzed Cycloisomerization
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Summary

- Late transition metal salts efficiently catalyze cycloligomerization
reactions for the formation of substituted cyclopropyl compounds

- Pt and Au catalyzed Ohloff-Rautenstrauch rearrangement to afford
tricyclic terpenes

- First stereoselective total synthesis of (-)-a-cubebene and (-)-Cubebol was
achieved

- A better mechanistic understanding of the reaction and a more general
protocol for these reactions is still needed
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