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Synthesis of Novel Bowl-Shaped Highly pi-Conjugated Molecules Based on the
Original Vinylcation Formation

Ohno, Hiroaki

5,000,000

T sp3
sp3 T

To develop a new synthetic method of bowl-shaped 1t -conjugated molecules
based on our original vinyl cation formation, we investigated the synthesis of fused phenanthrene
and corannulene-type molecules. We found that treatment of allenynes bearing a naphthalene tether
with a gold catalyst efficiently produced the desired cyclopentaphenanthrene derivatives. Depending
on the substrate structure and reaction conditions, dibenzofluorene derivatives were also obtained.
The resulting cyclopentaphenanthrene derivatives were converted to benzofluoranthene derivatives in
several steps. Furthermore, in a preliminary investigation using a pyrrole-tethered allenyne, we
found that an indole derivative having an acyl group was obtained in moderate yields.
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Table 1. Reaction scope
R

R 7/ N\
= cat. Au* (5 mol%)d . ———\R'
- O
Z

1,2-DCE (0.03 M)
60 °C

1 2 4
a R=tBu cat. A 58%
b R=n-Bu cat. A 9%
¢ R=i-Pr cat. A 45%
d R = CH(Me)CH,CH,0H cat. A <39%
_ cat. B 50% 18%
e R=Ph cat. C 0% 75%
_ cat. B 37% 32%
f R=CgHs(4-Me) cat. C <5% 88%
cat. B 29% 12%
9 R=CeHy(4-Cl) cat. C <5% 19%
cat. B 78% 8%
h R =CgHy(2-Me) cat.C 25% 55%
. cat. B 38% <5%
i R=CgHs(2-Cl) cat.C 0% 49%

lEcat. A: BrettPhosAuNTf,; cat. B: Me,tBuXPhosAuCl/AgSbF¢; cat. C: BisPhePhosAuCI/AgNTf, [b] Using silylated
substrate and CSA treatment after completion.
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