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Introduction

Since the discovery and large-scale production of fullerene Cg the chemistry of fullerenes has
become an exciting part of organic chemistry, especially taking into account recent developments
in use of novel materials for biological, photophysical and electrochemical applications of these
fascinating molecules. Thus, the investigations of fullerene reactivity and its covalent purposeful
functionalization for the preparation of new compounds, as well as further side-chain transforma-
tions of known fullerene derivatives have been performed. However, the investigation of fullerene
chemical properties and the development of practical application of fullerene derivatives can be
preventing the some trivial factors, for example, reduced solubility in polar aprotoic and protoic
solvents.

Results and discussion

Searching for new approaches to solve the reactivity and solubility problems of fullerene deri-
vatives (especially in polar solvents, such as tetrahydrofuran, acetonitrile, methanol or water), the
synthesis of bistriethylammonium salt of fullerene Cg biscarboxylic acid (3) has been performed.

The product 1 was synthesized by cyclopropanation reaction of fullerene with diethylma-
lonate in the presence of iodine and 1,8-diazabicyclo[5.4.0]undecen-7-ene (DBU) as base adap-
ting a literature procedure [1,2,3]. Cyclopropanation of fullerene, according to the original Bingel
protocol, occurs by treating the fullerene with 2-bromomalonate esters in the presence of base
(NaH) [2]. Modified procedures allowing in situ formation of the 2-bromo- or 2-iodomalonates
have also been reported [1,3]. The reaction proceeds very uniformly and only the bonds common
two six-member rings of fullerene are attached. The cyclopropane ring fused on the fullerene
sphere has generally been found to be very stable [4]. Synthesized compound was hydrolyzed and
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fullerenebiscarboxylic acid 2 obtained. Corresponding bistriethylamonium salt of fullerenebiscar-
boxylic acid 3 was produced after the treatment of Ce derivative 2 with triethylamine.

COO NH(C,H,),

COO NH(C,H,),
-+

Successful running of reaction was confirmed with the change of solubility of resulting
product in the comparison with carboxylic acid 2 (product is soluble in polar solvents, for
example, in methanol, acetonitrile) and IR spectra (for compound 2 C=0 was detected at 1700
and 1675 cm™, and for 3 at 1660 and 1600 cm™). Presence of nitrogen was detected by element
analysis (calculated N 2.74%, found 2.99%).

Synthesis of bis-, tris-, tetra-, penta- and hexaadducts of fullerene biscarboxylic acid triet-
hylamoniun salts are under progress.

Experimental

General: Reactions were carried out under dry argon. Solvents were distilled prior to use.
Thin layer chromatography was performed on silica gel plates containing a fluorescent indicator
(Merck Silica gel 60 F;sq4). The IR spectra were recorded in nujol on a ,,Specord M80”
instrument and reported in wave numbers (cm™). Elemental analyses were determined with
,,Carbo Erba 1108,

Diethyl 1,2-methano[60]fullerene-61,61-dicarboxylate 1 was synthesized adapting
literature [1,2,3].

1,2-Methano[60]fullerene-61,61-dicarboxylic acid 2 resynthesized according to literature
[3]: Diethyl 1,2-methano[60]fullerene-61,61-dicarboxylate 1 130 mg (0,15 mM) was dissolved
in 60 ml of dry toluene, 36 mg (0,15 mM) of suspension of 80 % NaH in mineral oil was added
and reaction mixture was heated at 60° C for 3 h. Then reaction mixture was cooled to room
temperature and 60 ml of methanol was added. Precipitate was filtered off, washed with
methanol, dried. Product was obtained as brown powder, yield of product 86 mg (72 %). IR:
1700; 1675 ((KBr): 1796; 1738 [3].)

1,2-Methano[60]fullerene-61,61-dicarboxylic acid bistriethylammonium salt 3: 1,2-
Methano[60]fullerene-61,61-dicarboxylic acid 2 was suspended into 70 ml of absolute metha-
nol, 1,40 ml (1,00 g, 1,00 mM) of triethylamine was added and reaction mixture was stirred at
room temperature. During 2 h all starting acid was dissolved and reaction mixture became to
dark brown. Then solvent was evaporated, residue was dried in vacuum (3 mm Hg) for 3 h.
Yield of product 45 mg (33 %). Melting point > 260° C. IR: 1660; 1600. Element analysis
C75H3,N,04: cale. C 88.04; H 2.96; N 2.27; found C 76.46; H 3.55; N 2.99. Analysis data for C
and H can be incorrect due to incomplete combustion of fullerene derivative.
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Plotniece M., Gulbis J., Kampars V. The synthesis of bistriethylammonium salt of fullerene Cgy cyclopropane
biscarboxylic acid. Searching for new approaches to solve the reactivity and the solubility problems of fullerene de-
rivatives (especially in polar solvents, such as tetrahydrofuran, acetonitrile, methanol or water) the synthesis of
1,2-methano[60]fullerene-61,61-dicarboxylic acid bistriethylammonium salt has been performed. The product was
synthesized by cyclopropanation of fullerene with diethylmalonate in the presence of iodine and 1,8-
diazabicyclo[5.4.0]undecen-7-ene. The reaction proceeds very uniformly and only the bonds common two six-
member rings of fullerene are attached. The cyclopropane ring fused on the fullerene sphere has generally been
found to be very stable, therefore it was possible to realize further side-chain reaction. Synthesized diethyl 1,2-met-
hano[60]fullerene-61,61-dicarboxylate was hydrolyzed and 1,2-methano[60]fullerene-61,61-dicarboxylic acid
obtained. 1,2-Methano[60]fullerene-61,61-dicarboxylic acid bistriethylammonium salt was produced by treatment
of 1,2-methano[60]fullerene-61,61-dicarboxylate with triethylamine.

IInomnueue M., I'vnouc 10., Kamnapc B. Cunmes oucmpuimuiammonuesoil conu yuKionponanouKkapoono-
bl kucnomot ynnepena Cg. C yenvio nosvluleHus peakyuoHHOU CnOCOOHOCMU U PACMEOPUMOCIU NPOU3-
600mubix Qhynnepera Cgy (0COOEHHO 8 NONAPHBIX PACMEOPUMENAX, MAKUX KAK, MempasuopopypaH, ayemoHumpul,
MEMAaHon U 600a) YCHEWHO OCYWeCmBIeH CUHME3 OUCHPUIMUTAMMOHUEEOU COU YUKTONPONAHOUKAPOOHOBOU
kucnomel gyanepena Cgy. B pesynomame peaxyuu yuxnonponunosanus @yiiepena Cgy ¢ Ousmunosvim 3pupom
MAIOHOBOU KUCIOmyl 8 npucymemeuu ioda u 1,8-ouazobuyuxno/5.4.0]ynoeyena-7. Ynomanymas peaxkyusi npoxo-
oum ObICMPO U CENeKMUBHO, 8 PeaKyuu Y4acmeyom moabKo CEA3U Yeaepoo - Yeaepoo Mextcoy 08yMs COCeOHUMU
wecmuyneHHbIMU Yukaamu. M36ecmmo, ymo yukionponumpou3soonvle Qyiiepena cmabuivbhvle  cOeOUHeHUs,
9MO NO360NSIEM N1€2KO OCYWeCmeIsimy OdlbHeliwue peakyuu 6 60Kkoeoti  yenu. udponusys — noIyYeHHbIl
OUIMUNOBBLIL IPUP YUKTONPONRAHOUKAPOOHOBOU KUCTIOMbL YANEPEHA, NOTYYAIOM COOMBEMCEEHHYIO YUKTIONPONAH-
OUKapOOHOB0IO KUCIOMY, NOCAE 00pabOmKYU KOMOPOU MPUSMUIAMUHOM, HOAYHAION OUCIPUIMUTAMMOHUEBYIO
COMb YUKIONPONAHOUKAPOOHOBOU KUCIOMbL (hyinepena.
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