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Iptycenes, propeller-shaped molecules, are [2,2,2] bicyclic systems with
fused aromatic rings showing unique electronic properties as well as molecular dynamics derived from
their intriguing three dimensional structures. Although they draw great attention as potential
organic materials, functionalization of iptycenes toward high-ordered molecular structures are
limited. Herein, utilizing reactive species such as isobenzofuran, a novel iptycene building block
was developed and applied to a synthesis of 3D pentacene, a highly condensed aromatic system.
Moreover, propeller-shaped isobenzoheteroles were synthesized. The structural details of these
molecules were described by X-ray analysis and photochemical properties including singlet fission
were well examined.
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Scheme 1. Synthetic plan and application of propeller-shaped isobenzofuran derivatives



(R=H: PhLi, R = Ph: BuLi)

5 Diels-Alder/ Diels-Alder

o)

= F Br2d BBr = Br | N RUR
N O e powder r~Q O RLi , | 3
0’ B 0, Br | (R =H or Ph)

1 Br 2
N-N R
Py— 9Py 3 R
N=N O™
5 RR 0,0 o
o, R
Y~ 6a (R =H)

R 6b (R =Ph)

Scheme 2. Synthesis of propeller-shaped isobenzofuran derivatives
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Scheme 3. Synthesis of 3D pentacene and singlet fission
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Scheme 4. Synthesis of propeller-shaped isobenzothiophene
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