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Transformations of Cyclobutane Derivatives in 
Natural Product Syntheses

• Inherent ring-strained  cleavage of cyclobutane ring

• Ring contraction

• Ring opening

• Ring expansion

Ring contraction reactions

Cyclobutane Ring

Chem. Rev. 2003, 103, 1485-1537



Thermal electrocyclic ring opening
 Industrial fragrance 579
 Tree beetle Pityogenes
chalcographus pheromone 578

Chinese tallow treePityogenes chalcographus

Tetrahedron Lett. 1993, 34, 6321

Ring opening reactions

Reductive ring opening
Access to subergorgic acid (593)
A neuromuscular inhibitor

Subergorgia suberosa

Iwata, C. et al. J. Org. Chem. 1988, 53, 1623

http://de.wikipedia.org/w/index.php?title=Datei:01_Pityogenes_calcographus_40fach_Imagines_von_rechts.jpg&filetimestamp=20080921112927
http://www.google.at/imgres?imgurl=http://resources3.news.com.au/images/2009/05/13/1225711/690603-chinese-tallow-tree.jpg&imgrefurl=http://www.adelaidenow.com.au/property/home-magazine/shady-future-beckons/story-e6freffc-1225711690622&usg=__run8aXqI4IuXNptc0NPdXGmKURg=&h=400&w=316&sz=88&hl=de&start=4&um=1&itbs=1&tbnid=GmO0r2ljYBqmtM:&tbnh=124&tbnw=98&prev=/images?q=Chinese+tallow+tree&um=1&hl=de&sa=N&tbs=isch:1


Ring expansion reactions

Baeyer-Villiger oxidation of the cyclobutane
 GABAA receptor inhibitor (657)

J. Am. Chem. Soc. 1992, 114, 5445 Ginkgo leaves

Thermolysis
 antifungal + antibacterial activity (671)

J. Org. Chem. 1994,59, 7572

http://de.wikipedia.org/w/index.php?title=Datei:GingkoLeaf.jpg&filetimestamp=20091012180258


Isolated from Byssochlamys fulva

Charaterised in 1933 (Raistrick et al.)

First total Synthesis G. Stork (1972)

First enantiospecific total Synthesis J. White (2000)

Byssochlamic acid

http://www.matay.gen.tr/images/halamid/mantar.gif


The Nonadride Family

 Nine-membered carboxilic ring

 Two five-membered anhydride/lactol

 A pair of n-alkyl chain

 In some cases: one or more hydroxy groups
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