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Confirmation by X-ray
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+ Department of Chemistry, Nagoya University, Nagoya 464.01, Japan

e synthesis of fullerenes encapsulating various metal atoms
within the carbon ca;c (endohedral metallofullerenes) has stimu-
lated wide interest’” because of their unusual structural and
clectronic propertics. Most of the metallofullerenes prepared so
far have been based on Cyy, and have incorporated lanthanum'” %,
vitrium®’, scandium® '* and most of the lanthanide elements'"",
Although there has been some debate about the endohedral nature
of these compounds™ ™', observations using scanning tunnelli

microscopy' ™", extended X-ray absorption fine structore'™',
transmission  electron  microscopy’”  and  electron  spin
resonance™ ™' have strongly suggested that the metal atoms are
indeed inside the fullerene cages: theoretical calculations™ ' also
indicate that this is the case. But until now, no structural model

has been derived experimentally to confirm the endohedral
of the metallofullerenes. Here we report the results of a sy
tron X-ray powder diffraction study of Y Cy, that confirr
the vitrium atom is located within the carbon cage. The 3
atom is displaced from the centre of the Cy; molecule

strongly bound to the carbon cage.

Soot containing Y@ Cyy was produced in direct<
(500 A) spurk mode under He flow at 50 Torr and co
under totally anacrobic conditions to avoid degradation
metallofullerene  during coliection and  handling'* '™
Yia Cys fullerene was separated and isolated from various |
fullerenes (Coo C,40) by two-stage high-performance liquic
matography (HPLC)™. The isolation of Y Cys was con
by mass spectrometry for the corresponding HPLC fractio
purity of the fullerene was >99.9%. Ya Cy; powder s
grown from toluene solvent™ were sealed in 0.3 mm int,
silica glass capillary. To obtain an X-ray powder patter
good counting statisties, the Synchrotron Radiation X-ra
der experiment with Imaging Plates as detectors™ was
out ut Photon Factory BL-6A,. The exposure time was |
The wavelength of incident X-rays was 1.0 A, The X-ray g
data for the hollow C,. fullerene were also measured as
ence under the same experimental conditions. The X-ray p
pattern of Y Cy. was obtained up to 20 =207, which
sponds 1o 2.9 A resolution. The resolution is enough 1o
whether the Y atom is in an endoe- or exehedral position
ous X-ray single-crystal and powder work™ concluded 1}
space group of the toluene-C,; crystal is P2, and deter
preliminary structure parameters with a simplified stn
maodel. The present powder pattern of the hollow C,; show
good agreement with the previous result™, The powder §
of Y C,, s also similar to that of hollow Cy,. Therefc
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The usefulness of synchrotron light
is limited only by our imagination
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