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Synthesis of organic molecules based on tetrasubstituted triptycenes
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Triptycene is a sterically rigid, highly symmetrical propeller-shaped
organic compound. We aimed that, using triptycene as a foundation, three dimensional functional
organic compounds are precisely synthesized by construction of stems perpendicularly upon the
molecule. We have recently developed triple cycloaddition of an ynolate with arynes to afford
triptycene in one-pot. Herein, we found selective synthesis of sterically congested 1,8,
13-trisilyltriptycenes via the triple cycloaddition. Since this triptycene is highly distorted, the
trisilyltriptycene was easily converted into 1,8,13-tribromotriptycene, which was then subjected to
several metal-catalyzed coupling reactions to provide 1,8,13-trisubstituted U-shaped “ cup”
molecules. Starting from the cug molecules, a caged compound, sandwiched between triptycenes, was
synthesized in good yield. Furthermore, the fixed units on the triptycene were connected to furnish
macrocycles. Thus, triptycene-based syntheses were demonstrated.
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