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Abstract

Abstract

Fullerenes violating the isolated pentagon rule (IPR) have caught much attention
since the discovery of the first buckyball molecule Cq. However, the inherent
instability of non-IPR fullerenes pertaining to their abutting pentagons poses
difficulties in the synthesis, isolation and chemical manipulation of pristine non-IPR
fullerenes. Nowadays, non-IPR fullerenes can only be stabilized by endohedral
encapsulation or exohedral functionalization.

Most of the non-IPR fullerene derivatives were produced by means of graphite
arc-discharge. In the macroscopic production of fullerenes, graphite arc-discharge is
far less efficient than the combustion method. The latter merits in easier operable
synthetic device, higher productivity of fullerenes, and consecutive synthesis.

Herein we synthesized and characterized hydro[60]fullerene CgoHg with a
non-IPR cage (Cgp isomer #1809 termed by the spiral algorithm) by the efficient
combustion method. Soot containing CeoHg was produced by a modified diffusion
combustion approach, in which the mixtures of acetylene, benzene with oxygen were
burnt at 15~20 Torr in a steel chamber. The optimized gas flow rates are 0.55 L/min
for O,, 1.10 L/min for C;H;, and 1.0-1.1 L/min for vaporous benzene. The soot
productivity can be up to 5 g per hour efficiently. Separation of soot was conducted
by using a high performance liquid chromatography (HPLC). The structure of this
novel fullride has been characterized by MS, UV/Vis, IR and NMR spectroscopies in
combination with density functional theory (DFT) calculations.

Besides, another three fullerene derivatives were successfully isolated by HPLC
from the same soot, including C7;;H,, Cq9(CsHg) and C76(CsHg). Characterizations

such as MS, UV/Vis, IR , X-ray diffraction and NMR spectroscopies were carried out.

Keyword: non-IPR Fullerenes; combustion; seperation; CeoHg
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