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Ruthenium-Catalyzed Alder Ene Reaction of 1-(Silyl)alk-1-ynes and 1,1-Di(boryl)alk-3-enes
(Faculty of Engineering, Okayama University, *Graduate School of Engineering, Kyoto
University) O Yanase Masaki,! Fumiki Kobayashi,> Masahiro Murakami,> Tomoya Miura?

The Ru-catalyzed Alder ene reaction of alkynes and alkenes provides one of the most reliable
methods for the stereoselective construction of skipped dienes, and thus, is often applied to
natural product synthesis. We report here a Ru-catalyzed Alder ene reaction using 1,1-
di(boryl)alk-3-enes as coupling partners of 1-(silyl)alk-1-ynes. The resulting products,
(2E,5E)-1,1-di(boryl)-6-(silyl)alka-2,5-dienes, can be used as allylic boron reagents, and when
react with aldehydes in the presence of chiral phosphoric acid [(R)-TRIP], homoallyl alcohol
derivatives are obtained with high enantiomeric excesses.

1-(Silyl)propa-1-yne 1a (R! = Me) was treated with 1,1-di(boryl)but-3-ene 2a (R?> = H) in
the presence of [CpRu(MeCN);]PFs at 50 °C. The reaction proceeded cleanly and to
completion within 3 h. After chromatographic purification, (2F,5F)-1,1-di(boryl)-6-
(silyl)hexa-2,5-diene 3aa was obtained in good yield. Other substituents (R' = Ph, R? = Me, Et,
Bn) were suitable in the reaction. It is noteworthy that in all cases, no formation of the
stereoisomeric products was observed.
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1a(R'=Me) 2a (R2=H) 2c (R?=Et) good yields, (2E,5E) only

1b (R'=Ph) 2b (R?=Me) 2d (R? = Bn)

1) For Ru-catalyzed Alder ene reaction using allyl boronates as coupling partner, see: B. M. Trost, D. C.
Koester, A. N. Herron, Angew. Chem. Int. Ed. 2015, 54, 15863.
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