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Interest in the chemical reactivity of Ceo has led to the
development of numerous functionalization methods for
it.! Besides the fascinating soccer ball-shaped structure
and electric nature of Cg, the introduction of functional
groups to Cgo has revealed novel properties not native
toCgo alone. For example, amphiphilic fullerene deriva-
tives that are soluble in water have been subjected to
biological testing? and to study of their LB properties;?
the introduction of electron-donating side chains has
resulted in new donor—acceptor systems,* and attach-
ment of functional groups active in polymerization has
provided a synthetic route to polymers that retain the
redox behavior of Cg itself.’ A current challenge is the
development of an efficient and versatile method for the
synthesis of fullerene derivatives with defined structures.
Although the electric properties of Cgp impose serious
limitations on the direct use of transformation reagents,
this has been partially circumvented by working with
fullerene derivatives of known structure.6~® For instance,
derivatives having CO.H,* OH,%” and NH? groups are
useful for further transformation; various organic sub-
strates have been linked to the fullerene unit through
ester or amide groups. Nucleophilic aromatic substitu-
tion of some Cgo-cycloadducts has offered alternative
access to derivatives having ionophoric, electrophilic, and
chromophilic units.® In this paper, we wish to report a
unique solution to this problem using novel chlorosilanes
and silyl triflates having partial Cg structures. The
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organosilicon reagents Me;SiCl and Me;SiOTf are fre-
quently used to protect OH groups.!® Our new achieve-
ment is the conversion of the isopropoxy groups of the
silylmethylated Ceo, Ceo(H)ICH:Si(O'Pr)Me,] (1) and
Ceol CH2Si(O'Pr)Me;]s (2),!1 to the correspording chlo-
rides, 3 and 4, and triflates, 5 and 6 (Figure 1). The high
oxophilicity of the silicon atoms of the chlorides and
triflates in turn resulted in an expeditious way to link
various alcohols, phenols, and even silicas to Cqo moieties.

T-.w» types of isopropoxy silyl compounds, Ceo(H)[CH,-
Si L Pr)Mesl (1) and Cgo[ CHSi(O'Pr)Mes]; (2), are easily
obtained from Cq and CIMgCH,SiMey(O'Pr) as reported
earlier.!! Treatment of 1 with 3 equiv of AlCl; in C¢Dsg
resulted in changes in the *H NMR spectrum indicative
of the formation of Cgo( HYCH;SiClMes) (3).12 Treatment
of 8, prepared in toluene, with a large excess of MeOH
in the presence of pyridine at room temperature for 1 h
afforded the corresponding silyl ether Cgo(H)YCH,Si-
(OMe)Me;) (7b) in 90% vyield. Following the same
sequence, NMR evidence suggested the formation of
Ceo(CH,SiClMey)s (4),'2 and its methanolysis afforded the
corresponding methoxy ether Ceol CH,Si(OMe)Mes]; (8b)
in 75% yield. Other chlorinating reagents, such as BCls,
SOCl,, and PCl;, were also effective for the conversion of
1 or 2 to 3 or 4, respectively.

These chlorosilanes are useful for the preparation of
alkoxysilanes by reaction with alcohols; however, a large
excess of alcohol is required to attain a high yield of a
product, and this is a drawback. We discovered that the
addition of AgOTf and 2,6-lutidine to the reaction mix-
ture, which would be likely to result in formation of the
corresponding silyl triflate (5), was effective in raising
the yield. As shown in Table 1, the corresponding silyl
ethers were obtained in good yields using only a small
excess of alcohol or phenol.® Similarly, the isopropoxy
groups of 2 were converted to other alkoxy groups via
the corresponding silyl triflate 6 (Scheme 1).
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Silicas modified by various organochlorosilanes are
commonly used as stationary phases for high-perfor-
mance liquid chromatography (HPLC).1415 The chlorosi-
lanes 8 and 4 are potential reagents for making unique
surface modifications of silicas and in fact, treatment of
silica with 3 and pyridine in refluxing toluene gave
modified silica. Its carbon content was 7.18%, suggesting
that 0.21 molecule of Cg is present per 10042 of silica
surface. Clear evidence that the HC¢CH;SiMe;— group
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exists on the surface was obtained from experiments
using the modified silica as a stationary phase for micro-
HPLC.18 A mixture of Cg and C;o was well separated
using a mixture of toluene and hexane (1:1) as the mobile
phase as shown in Figure 2.!7 No separation occurred
using unmodified silica as a stationary phase.

These results clearly demonstrate that the silyl tri-
flates 5 and 6 are versatile reagents for linking Ceg
moieties to a variety of alcohols and phenols through
Si—O bonds. Chlorosilane 8 was also useful as a sily-
lating reagent for silica. The silylation of OH groups with
these reagents offers new access to Cgo derivatives that
may have novel properties. Organosilicon chlorides or
triflates have been widely accepted in organic synthesis
not only as silylating reagents for OH groups but also
for a variety of nucleophiles.’® Additional applications
of these organosilicon reagents containing Cg units to
the synthesis of a wide variety of fullerene derivatives
are under investigation.
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