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Endohedral metallofullerenes encapsulate one or more metal
atoms inside a hollow fullerene cage. These fullerenes have attracted
special attention because they engender new spherical molecules
with unique electronic properties and structures that are unexpected
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electronic properties of endohedral metallofullerenes change uponFigure 1. (a) ESR spectrum of isolated La@@\d) (2) (hfce: 0.89 G,

reduction, oxidatiort,and chemical functionaliz.ation. Do.rn and co- g yalue: 2.0018). (b) HPLC profile of isolated La@(Ad) (2) (Buckyprep
workers reported the selective formation of a diamagnetibl &gy column,¢ 4.6 mm x 250 mm, toluene 1 mL/min).

adduct via a Diels-Alder reactiort® Our earlier report indicated
that the high reactivity of endohedral metallofullerenes may be
ascribed to their electronic properttes.The ESR spectra measured
during the reaction reveal the formation of several regioisomers
with different La isotopic splitting$2In contrast, the regiospecific
addition reaction of La@#; with 2-adamantane-2,3-[3H]-diazirine
(1) affords the first single isomer which has been successfully
isolated. We now present the first instance of an isolation and
crystallographic characterization of a paramagnetic endohedral
monometallofullerene derivative from the selective Lag@d@ac-
tion. (2) showing thermal ellipsoids at the 50% probability level. The,CS
Irradiation of 1,2,4-trichlorobenzene/toluene solution of La@C molecules are omitted for clarity.
(4.3 mg, 1.9x 10* M) and an excess molar amount bfin a
degassed sealed tube at room temperature using a high-pressureear-infrared absorption spectrum 2fis similar to that of the
mercury-arc lamp (cutoffic 300 nm) resulted in the formation of  pristine La@G,. These results suggest tHatetains the essential
the adduct, La@§3(Ad) (2, Ad = adamantylidene), in 80% yield,  electronic and structural character of La@inally, the X-ray
which was purified by preparative HPLC (eq 1). Figure 1 shows analysi8 unambiguously characterizes the isomer type of the
fullerene cage and locates the La atom at a single site near the end
N of the molecule, as shown in Figure 2. The C{4Q(2) distance is
+ N hv (> 300 nm) T X
"g _— @)@ (1) 2.097 A, indicative of the open structure. The-i:€(1) and
La---C(2) distances are 2.658 and 2.634 A, respectively. These agree
well with the calculated values; the GC distance is 2.118 A, and
the La--C distances are 2.722 and 2.6908%Although it has been
reported that multiple sites for the metal atoms are found in the
structures of the related g€ endohedrals such as Er@!
interestingly and surprisingly, a comparison of X-ray data collected
at 90, 213, and 293 K reveals that the La atom remains in the same
position, as shown in Figure 2.

La@CBQ 1 2

the ESR spectrum and HPLC profile of isolat2dVIALDI-TOF
mass spectrometry of adduz{Cy,Hi4La, masanz 1257) exhibits
a molecular ion peak atVz 1260-1257 and a peak atvz 1126—
1123 (La@(gy) due to the loss of the Ad group. The UWVisible—
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crystallographic data a2 in CIF format at 90, 213, and 293 K. This

Figure 3. Selected charge densities (upper) and POA¥:{-90°) values material is available free of charge via the Internet at http://pubs.acs.org.

(lower) in La@Ga»

Table 1. Redox Potentials (V),2 lonization Potentials (eV), and References

Electron Affinities (eV) of La@Cs; and La@Cs2(Ad)

compd OXEz° OXE; redE; redE, redE; Ip/Ea

La@Gs +1.07 +0.07 -0.42 -137 —-153 6.19/3.38
La@GsAd) +1.01 -0.01 —-0.49 -—-144 -1.79 5.97/3.24

aVersus Fc/F¢. In 1,2-dichlorobenzene with 0.1 Mi{Bu)sNPF; at a
Pt working electrode. CV: scan rate, 20 mvs® Values were obtained
by DPV: pulse amplitude, 50 mV; scan rate, 20 m\L.s

reaction of La@@, with 1 is the first example of the selective
reaction of endohedral metallofullerenes.

Photolysis ofl has been used to generate adamantylid&pe (
and diazoadamantand) (213 The formation of2 can be explained
in terms of the reaction of with La@G;,. Pezacki et al. reported
the formation of4 from 5,5 -dimethoxyspiro[adamantane]-2[A3-
1.3.4-oxadiazoline]q) on the basis of their laser flash photolysis
studies 05.14 To clarify the mechanism of the reaction of La@C
with 1, we studied the reaction ofggwith 5. Irradiation of5 in
the presence of & produced only the fulleroid, suggesting its
formation via the reaction oft with Cgo.2® This result indicates
that5 generated, not3. Irradiation of5 in the presence of La@g
did not give2, indicating that the diazo compourlis not the
intermediate in the formation & The local strain on each carbon
atom of fullerenes plays an important role in determining their
reactivity® The pyramidalization angles from the p-orbital axis
vector analysis POAVAy,—90°) values provide a useful index of
the local strait® The Mulliken charge densities and POAV
(02>—90°) values in La@; are shown in Figure 8 Both values
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