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Development of Nanospace-Controlled Catalysis towards Challenging Transformation
of Saturated Hydrocarbons
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The development of nanospace-controlled catalysis towards challenging
molecular transformations, focusing on direct functionalization of saturated hydrocarbons, was
carried out. Cationic gold(l) complexes with hollow-shaped triethynylphosphine ligands efficiently
catalyzed intramolecular [2+2] cycloaddition of 1,9-enynes to afford cyclobutene-fused
eight-membered carbocycles. For construction of precise catalytic environments, bulky
P-alkynyl-substituted bisphosphine and PCP-pincer-type ligands were designed and synthesized. These
polydentate ligands were applied to Pt(ll)-catalyzed cycloisomerization of 1,8-enynes.
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[a] Conditions: 1 (0.1 mmol), [Au(NTf,)(L1)] (5 mol%), MS 4A (100 mg, not

optimized), CH,Cl, (5 mL), rt, 2-6 h.

[b] Isolated yield. Product ratio (2:3:4) shown in parentheses.
[c] Isolated 2b contains small amounts of structurally unidentified compounds.

[d] Using 10 mg of MS 4A.

[e] "H NMR vyield of 2e in the crude product. The purified material of 2e by silica gel
column chromatography contaminated with inseparable compounds. Further

purification by recrystallization gave analytically pure 2e in 45% yield.

[f] Using 5 mg of MS4A.
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