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Window Windowpane?
Fenestrane

Helpful Reviews
Chem. Rev., 1987, 87, 399
Chem. Rev., 2006, 106, 4787 
Angew. Chem. Int. Ed., 2013, 52, 12786 
Tet. Lett., 2016, 57, 3665

Disclaimer
Only [m.n.p.q] fenestrane-bearing natural products will be 
discussed.

Nomenclature

Origins
- Imagined as a theoretical compound with a planar 
tetracoordinate carbon (R. Hoffmann, JACS, 1970, 92, 4992)

- Georgian and Saltzman synthesized first fenestranes* and 
coined the phrase (Tet. Lett., 1972, 42, 4315)

*Technically, only the all cyclobutane case is a true fenestrane, otherwise it’s a rosettane

Criteria
- Cycloalkanes all connected to a common quaternary carbon 
center
- Each cycloalkane must share three carbons with each neighbor

(–)-laurenene
-Isolated in 1979 from the Rimu tree (D. cupressinum) (J. Chem. 
Soc., Perkins Trans. 1, 1979, 1774)

-No known biol. activity
-Only known natural 
product with an all 
carbon fenestrane
scaffold
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Dioxafenestranes

- (–)-penifulvin A isolated in 2006 (Org. Lett., 2006, 8, 1225-
1228.) from P. griseofulvem fungus, (–)-asperaculin A in 2012 
from A. aculeatus fungus (J. Nat. Prod., 2012, 74, 1650-1652.)

- (–)-penifulvin A has antiinsectan activity toward a major crop 
pest, the fall armyworm

*Revised biosynthesis Angew. Chem. Int. Ed., 2019, 58, 6569-6573.
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- To date no synthesis of (–)-asperaculin A

Oxafenestranes
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Diazafenestranes

- Isolated from members of the 
Apocynacae family

- Some members have weak-moderate 
anticancer activity

- 11 total synthesis of diazafenestranes
- Seven published between 2014 

and 2015
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Other diazafenestrane syntheses:
Stoltz/Liang et al., Org. Chem. Front., 2015, 2, 236.
Zhu et al., Angew. Chem. Int. Ed., 2016, 55, 760.
Higuchi/Kawaski et al., Org. Lett., 2015, 17, 154.
Wang et al., Chem. Comm., 2019, 55, 3544.


