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W R OBEE (J£30) : In this study, the efficient synthetic method to prepare m-conjugated strained
macrocyclic compounds having phenyleneacetylene moieties on their backbones, which are difficult to
be synthesized by coupling reactions, has been developed. Macrocyclic compounds bearing o- and

m-phenylene moieties as well as twin carbon nanorings were successfully synthesized. These
macrocycles including twin carbon nanorings form complexes with fullerenes efficiently. Macrocycles
having electron-donating groups on their ring structures can form much more stable complexes.
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Scheme 2. Synthesis of CNR precursors 1.
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Figure 2. ORTEP drawing of 1. Solvent molecules
were omitted to clarify the structure.
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Scheme 3. Reductive aromatization of 1.
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CH,Cl, / 1N HCl aq.
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18h

25Ceo (R = H, 51% from 1)
2'5Cgg (R = O"Bu, 35% from 1)
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Figure 3. Variable temperature 'H NMR spectra (400
MHz, CD:2Cl2) of 25Céo.
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Figure 4. FAB mass spectra of 25Ce. Matrix:
m-nitrobenzyl alcohol (NBA).
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Scheme 4. Synthesis of twin CNR precursors 3b and 3c.
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5b (R = O"Bu)
Scheme 5. Synthesis of twin CNR precursors 3a and 3a".
MeO.
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Figure 6. ORTEP drawing of (a) 3b and (b) 3c.
Solvent molecules were omitted to clarify the
structure.
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Scheme 6. Synthesis of twin CNRs-fullerene complexes.
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Figure 7. MALDI-TOF mass spectra (matrix:
1,8-dihydroxy-9(10H)-anthracene (dithranol, DIT) or
1,8-dichloroanthraquinone (DCAQ)) measured just
after the reductive aromatization of 7 with Ceo. (a)
Negative-ion linear mode. Enlarged views of
molecular ion peaks of (b) 1:1 complex 75Cs0 and (c)
1:2 complex 752Ces measured by a linear positive
mode. Pale red bars indicate theoretical distribution
of molecular ion peaks.

(a)

7'2C
‘ 7'32(:50
Wi JM
2200 2600 3000 3400 3800
(m/z)
(b) (c)
3010 3020 3030 3740 3750
(m/2) (m/fz2)

Figure 8. MALDI-TOF mass spectra of 7°>2Ceo. (a)
Negative-ion linear mode (matrix: DCAQ). Enlarged
view of molecular ion peaks of (b) 1:1 complex
7°>Cs0 and (c) 1:2 complex 7°22Ceo (positive-ion
linear mode). Pale red bars indicate theoretical
distribution of molecular ion peaks.
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Figure 9. Cyclic voltammogram of (a) 25Ceo (1.9
mM), (b) 2°>Cs0 (1.8 mM), and (c) 7°22Ceo (1.3 mM)
in o-dichlorobenzene. Scan rate = 50 mV/s.
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