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Accessible Alkenes 
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Types of Reactions Used in the Synthesis 
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Zirconocene-Mediated Synthesis from 1-
Alkynylboronates
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Why these olefins?  

•  Attractive chemistry, allowing for unusual ideas and creativity
•  Generally useful multisubstituted alkenes 
•  A ~$1.000.000.000 drug (tamoxifen) might have something to 

do with it 

JACS 2007, ASAP, Y. Nishihara et. al. 



Tamoxifen Facts 

•  Tamoxifen is currently used for the treatment of both early and 
advanced ER+ breast cancer in pre- and post-menopausal women

•  Tamoxifen is used to treat infertility in women with anovulatory 
disorders. 

•  In men, tamoxifen is sometimes used to treat gynecomastia which 
arises for example as a side effect of antiandrogen prostate cancer 
treatment. Tamoxifen is also used by bodybuilders to prevent or reduce 
drug-induced gynecomastia caused by the estrogenic metabolites of 
anabolic steroids

•  There are some serious side effects (including increased risk of 
endometrial cancer) and other endometrial changes, “fatty liver”, 
reduction of libido; There also are some safer (less general) 
alternatives. The drug is still very popular.

•  Patent protection in most of the world ran from around 1965. In 1985, 
around the time this protection was being lost, the unclear position in 
the US was resolved, awarding Zeneca, as ICI Pharmaceuticals had 
now become, 17 years of protection there.
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Phosphorus Heterocycles-Mediated Way to 
Trisubstituted Alkenes 

JACS 1993,
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Synthesis of Tetrasubstituted Ethylenes on 
Solid Support 

JACS 1996, 6331, R.W.Armstrong et. al. 
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Synthesis of Tetrasubstituted Olefins via 
Heteroatom Directed Metallation 
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Triarylalkenes via Selective Suzuki-Miyaura 
Coupling 

JACS 2005, 12506, M.Shimizu et. al.
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The “New” Concept: Platform Synthesis of 
Multisubstituted Olefins 

Bull. Chem. Soc. Jpn., 2006, 811, K.Itami, J. Yoshida










