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Construction of carbon pi-space by organic synthesis

SAKURAI HIDEHIRO

A new concept to construct versatile carbon pi-spaces is proposed based on the bottom-up
approach using buckybowls as a motif. To realize this approach, chirality control and
the position-specific introduction of the heteroatoms such as nitrogen into the buckybowl
framework are required although these methods have been recognized to be difficult. In
this project, we succeeded for the first time in developing their methodology by the
modification of the synthetic route to sumanene, one of the representative buckybowls,
with development of the new catalysts.
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(a) Pd(0Ac), 5 mol%, PPh, 10 mol%, Bu,NOAc 1000
mol%, Na,C0,, MS 4 A, 1,4-dioxane, 100 =C, 2 h,
55%; (D) NaN(SiMe,), 350 mol%,
(2,6-diMePh0),P(0)CI 350 mol%, P(0)(NMe,), 350
mol%, THF, -80 <=C, 75%; (c) Pd(OAc), 5 mol%,
PCy,*HBF, 10 mol%, MeMgl 400 mol%, THF, 40 <=C,
2 h, 72%; (d) Grubbs 1st generation catalyst
50 mol%, CH,CI,, under ethylene, 40 <C, 6 h,
then Grubbs 2nd generation catalyst 50 mol%,
CH,Cl,, 40 =C, 12 h, 24%; (e) DDQ 600 mol%,
CH,Cl,, 0 =C, 1 min 68%.
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Figure 1. (A) CD spectra of (£)-1 in CH,CN
at -40 =C (red line) and UV spectra of (%)-1
in CH,CN at rt (blue line); (B) decay of CD
spectra of (£)-1 in CH,CN at 10 =C for 3 h
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Conditions: (a) Pd(0Ac),, PPh,, Bu,NOAc,
Na,C0,, molecular sieve 4 A, 1,4-dioxane, 100°C,
2 h, 57%; (b) i) 12 M HCI, AcOH, 60 °C, 3 h; ii)
C¢FsOP(=0)Ph,, DIPEA, DMF, 0 °C to 60 °C, 59% (two
steps); ©) Lawesson®s reagent,
dichloroethanene, microwave, 160 °C, 40 min,
92%; (d) Trifluoroacetic acid, microwave, 100
°C, 2 h, 88%; (e) Mel, K,CO;, DMF, 30 °C, 3 h,
79%; (f) Ph,CBF,, DTBMP, CH,CI,, 25 °C, 3 d, 73%;
(g) m-CPBA, CH,CIL,, 25 °C, 5 h, 90%.
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Endo Conformation of Benzylic Substituted
Sumanene.
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