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fiL W X 4 Synthesis and Molecular Chirality of Macrocyclic Conjugated Systems
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Because the macrocyclic conjugated systems composed of sp? and sp carbons have rigid frameworks? the

molecular structures are easily predictable. Therefore, the systems would be promising candidates for
developing the molecules with functional properties. The low structural flexibility enables the systems to
possess rigid helical structure. Recent years these systems have been attracted
much attention from the viewpoints of molecular asymmetry. In this research, O
the macrocyclic conjugated systems involving biaryl units with appropriate
racemization energies have been synthesized to investigate the applicability to O
chiral sensor ; the introduction of such biaryl units into fhe frameworks should
provide chiral macrocycles dynamically interchangeable by external stimulation.
1) [2.2]Biarylophanes ([2.2]biphenylophanes 1 and [2.2]binaphthylophanes 2), the simple macrocyclic conjugated
systems having . biaryl units, were '
synthesized vza the McMurry coupling as a X
key reaction. The crystallographic and X
spectroscopic (NMR etc.) analyses reveal

the distorted structure of the molecules. [2.2]biphenylophane 1 [2.2]binaphthylophane 2
The variable-temperature NMR spectra of (X, Y=H, OMe etc.)

1 exhibit the dynamic behavior of the biphenyl units, and the CD spectra of 2 and chiral spiromenthane
derivatives of 1 show strong Cotton effects. »

2) Synthesis, functional group conversion, and physical properties of a variety of biarylophanes (biphenyl- and
binaphthylophanes) with expanded = -conjugation have been studied. These macrocycles can be obtained by
the Horner-Emmons reaction or the oxidative coupling of the corresponding biphenyl precursors. Then, easily

removable methoxymethyl (MOM) groups are available for a protective group. The introduction of chiral
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g auxiliary groups (CS=camphorsulfonyl)
/_Q_// after removing the MOM groups
. / induces the helical chirality in the
— < > — macrocycles 3. The macrocycle 3 (X=
o OCS) and their chiral binaphthyl

= analogues show strong Cotton effects in

- their CD spectra.

0, 3) Some phenylene-vinylene analogues

of 8, possessing nearly planar structure,
3: X =0OMOM, OCS, OH etc. exhibit self-association behavior in a
chloroform solution. These results are of interest in relation to chirality sensing and chiroptical memory

devices.
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