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BullvalenelISiZ (=S

A sharp singlet at 4.2 ppm.

Doering and Roth, Tetrahedron 1963, 19, 715.



RSk 7IIRENAICopeEEHE

(@)
(@
H
H
PivO \\
o=
OMe
HO Q
N-ome
N (0
o H
gelsemoxonine

N-oMme

PivO

Fukuyama, et al. J. Am. Chem. Soc. 2011, 133, 17634.



Oxy-CopeEEHE
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relatively slow
250 °C
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101°-1077 fold rate acceleration,
occurs at 25 °C
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Oxy-CopeEEHE
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Paquette, et al. J. Am. Chem. Soc. 2002, 124, 6542.
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Overman, et al. 3. Am. Chem. Soc. 1993, 115, 9293.
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EtNi-Pr,, 140 °C
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Grubbs 2nd
generation cat.

Sorensen, et al. Angew. Chem. Int. Ed. 2004, 43, 1998.
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ClaisenZEHE

1) Tebbe reagent, pyr

2) 120-130 °C

Paquette, et al. J. Am. Chem. Soc. 1996, 118, 727.
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Li, et al. J. Am. Chem. Soc. 2014, 136, 16477.
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haplophytine
He, Bo, Altom, Corey, J. Am. Chem. Soc. 1999, 121, 6771.
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[2,3]-SigmatropicEEHE

1) KH, Bu3SnCH,!

2) BulLi
Me 3) work-up
Bu on
Bu ~ M
OH °
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Me BulLi Ne [2,3] o
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Bu Me
O._ SnBuj O _ Li

Still and Mitra, J. Am. Chem. Soc. 1978, 100, 1927.
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