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sphere and pendant long alkyl chains have been prepared. Preliminary investigations

Abstract: Amphiphilic Cg bisadducts with a polar head-group located atop the carbon
have shown their ability to form stable Langmuir films at the air-water interface.
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in a sysiemauc study, th€ir spreading behaviour has been compared to that oI bisadduct 3 Wwith no
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polar head-group and of amphiphilic Cgo monoadduct 4.
The preparation of compounds 1 and 2 is depicted in Figure 2. Esterification of diol (+)-5 with the
6 :
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Diederich and co-workers.” Treatment of Cgo with (-)-7,
regioisomeric bisadducts 8 and 9 in 12 and 20% yield, resp

I, and DBU in toluene at room temp. afforded the
pectively. Noteworthy is that the addition pattern
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in the cis-3 bisadduct 9 is chiral, therefore two dlasteremsomerlc bisadducts are possible; however, the very
high asymmetric induction in the second intramolecular Bingel addition leads to the formation of 9 only.
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Figure 2. Preparation of the amphiphilic derivatives 1 and 2.

Deprotection of 8 and 9 (CF3C02H CH,Cly/H,0 2:1, room temp., 3 days) gave 1 (89% yield) and 2
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(64% yield), respectively. The relative position of the two cyclopropane rings in 1 and 2 on the Cgg core was
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determined based on the molecular symmetry deduced from the H- and ~“C-NMR spectra (C; for 1 and C»
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for 2) as well as on the UV-VIS spectra.” It was previously shown that the absorption spectra of Cgp
bisadducts are highly dependent on the addition pattern and characteristic for each regioisomers; the UV-VIS
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their solutions. their ontical rotations could not be determined
ir solutions, their optical rotations could not be determined.

Langmuir monolayers of 1, 2 and 4 were formed on pure water by spreading in the order of 50 pl

drops of a 0.005 M solution of the co rrespond ing compound in CHCl3; with a gas-chromatography syringe.

The isotherms were recorded at room temp. with the KSV5000 system, by using a constant barrier speed of 1
or 2 mm/min (the trough being 500 mm long). The Langmuir films were observed by using a Brewster angle
microscope (BAM) (from Nanotechnology Thin Films). Compared to 3 for which no Langmuir film could
be obtained, the polar head group in 1, 2 and 4 is responsible for a strong interaction with the aqueous
subphase, forcing the molecuies towards the water surface into a two-dimensional arrangement. The
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isotherms obtained with 1 and 2 are similar (Figure 3 ') Until 170 A
significant (smaller than 0.1 mN/m) increase of the pressure and
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circular waier domains \ unncoverca Iregions ) uxayd‘a G ina ¢
disappear completely around 160 A% as the pressure also begins to increase and the film stays homogeneous
until a pressure of about 17mN/m is reached. It is important to note that the observed area of 160 A? is in
good agreement with the value which can be estimated for the molecular area of 1 or 2 (ca. 155 A” based on
molecular modeling). This indicates clearly the formation of an homogeneous monomolecular layer. This
observed molecular area also suggests that the fullerene sphere should be at least partially surrounded by its
alkyl chains thus preventing the embedding of the film. The collapse value (17 mN/m) is indeed smaller

~~

than the values found in the literature (about 30-50 mN/m) for other fullerene derivatives,” but similar to that
A - -
obtained with mesogenic compounds for wmch stable monoiayer fiims couid be prepared The surface

topography observed by BAM when compression of the film is continued after the collapse shows clearly the
formation of a partial monolayer mlxed with a partial bi- or multi-layer. Successive
compression/decompression cycles with a monolaver of 1 are depicted in Figure 3B and show the
reversibility of the process. The small shift observed for the further compressxon/decompresswn cycles
seems to be the result of a film migration on the trough border and on the barrier at high pressure (the deposit
on the Teflon could be observed because of the compound's deep red colour). Contrary to monoadduct 4, the
separation of the collapsed aggregates onto the water surface is observed for 1 and 2, as shown by the

reproducibility of the transition from the gaseous to the condensed pnase after several
. R L

the compressmn induces no
tituted by nearly
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se water domains
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compression/decompression cycles
1
L)

tnrt hat oiohhn r1
contact oetween neignoorng

and formation of a monolayer appears dlfﬁcult Furthemwre once the fullerene cores are in contact with
each other, they irreversibly aggregate and the layer does not expand any more. In contrast, the Cgg core in 1
and 2 is somehow encapsulated in its addend, thus preventing irreversible aggregation and the
compression/expansion process is perfectly reversible. We however believe that monolayers of 1 and 2
should be stabilized due to the presence of the aromatic groups by intermolecular n-n interactions among
themselves and/or with the fullerene chromophore in the two-dimensional network, the aliphatic chains

preventing aggregation and three dimensional crystaliisation.
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Figure 3. (A) Surface pressure-area 1sothf:rm Qf ound 2. (B) Successive compression/

The designed amphiphilic derivatives 1 and 2 reported in this paper show good spreading
characteristics and a reversible compression/expansion behavior. The encapsulation of the fullerene core in
its addend resulting from the cyclic structure of 1 or 2 prevents the aggregation usuaily observed for
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amphiphilic fullerene derivatives. Transfer experiments of molecular monoiayers of 1 or 2 onto solid

ctmmdan mesd cmemmaents A PR, mm o avE o cachs rats e

substrates and preparation of Langmuir-Blodgett films are still under investigation in our laboratory.
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