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The quest for globular structures possessing both hydrophobic
surfaces and extraordinary kinetic stability stems from the search

for novel modules with which to synthesize supramolecular
structures, weakly coordinating anionrsand space-controlling
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Figure 1. Molecular structure of the dodecametltypsododecaborate-
(2—) anion 1 (thermal ellipsoids represent a 30% probability level).

drug component$. The fullerenes, characterized by unique sejected bond distances (pm) of the anion: BB= 174(11)-181(11);
chemistry and physical properties, represent one family of such g_c = 159(11)-170(11).

precursord. Another family of globular hydrophobes, described
by us as “camouflaged” carborarfdsas been describéd.These
species may approach the van der Waals diametersph
attachment of methyl groups and functionalized methyl substit-
uents to the icosahedral scaffolding of the aromatibdo
CiB12-nH12"2 (n = 0—2). Whereas hydrophobic and amphiphilic
derivatives of this sort are known with = 1 and 2, the fully
methylated derivative of the parent species, dodecametbgt
dodecaborate(2), 1 (n = 0), is now reported for the first time.
Here we describe a new permethylation technique for icosa-
hedralclosaboranes employing trimethylaluminum and methyl

iodide in the absence of a solvent (Scheme 1). This method

producedl when applied to the parent anion of the polyhedral
borane family, aromaticcjosoBi,H15)%>, 2. The anionl was
characterized byH andB NMR spectroscopy, high-resolution
fast atom bombardment (FAB) mass spectrometry, cyclic volta-
mmetry, and single-crystal X-ray diffraction.

Applying two electrophilic permethylation techniques employed
for carboranes” to [N(n-Bu)y]»2 resulted in partial triflation
(using methyl trifluoromethanesulfonate) or halogenation (using
aluminum chloride/methyl iodide). However, a solution &f
trimethylaluminum, and methyl iodide kept at 46 for 1 day
led to various polyiodinated specieddsoBisMers 2~ (X <
5). Additional heating of the suspension for 5 days gawend
[closaB1Mey1l]?, 3. This mixture was isolated and again heated
at the reflux temperature in neat trimethylaluminum to convert
the byproduc8 into 1.

Apparently, the iodine atoms of the-B vertexes are succes-
sively exchanged by methyl groups when the spedles§B; -
Meio—I\]?~ (x < 5) are heated in trimethylaluminum. To verify
this hypothesis, the monoiodinated aniolwgoBi,H11l]%7, 4, was
heated to reflux in neat trimethylaluminum, aradosoBiH1-
(CH3)]?", 5, was obtained in 55% yield. This procedure provides
an alternate route to monoalkylateddsoB;,H:;R]>~ anions,
which are usually obtained through palladium-catalyzed alkylation
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of 4 with Grignard reagentsNo reaction was observed when
[PPhy][closeBi,l1,] was heated for 4 days in neat trimethylalu-
minum at the reflux temperature.

The NMR data pertaining td (*'8 NMR: singlet at—10.8
ppm,*H NMR: broad singlet at-0.48 ppm) are in accordance
with its symmetry (point groupy). Because of the quadrupole
moment of the boron nucleus, 8C NMR resonance for the
B—CHjs carbon atoms ot is not observed. High-resolution FAB
mass spectrometry confirms the mass of the permethylated
derivativel (centered am/z = 310.4020 with the correct isotopic
distribution). The cyclic voltammogram of [f&{],1 (100 mM Et-
NPFs, Ag/AgCl, acetonitrile) shows a reversible one-electron
oxidation process cJoseB1(CHs)17)? /[closoBi(CHs)1l)~ at
Ei» = 0.41 V. The dinegative specidsis more easily oxidized
than the monoaniorc[osoCB11(CHs)12] ™ (Epa = 1.6 V) °

Blood-red single crystals of [§E1sN),CH;]1-CH;CN were
obtained from acetonitrile/ethandlThe crystal structure of
(Figure 1) confirms the permethylation of thg,Bcosahedron
with some distortion of its icosahedral geometry. TheBbond
lengths of 1 [174(1)-181(1) pm] are similar to those of the
unsubstituted anio [175.5(7)-178.0(7) pm}° The B—C bond
distances ol [159(1)-170(1) pm] are longer than the- - bond
of 5 [158(2) pmf and the exo B-C bonds of §losaCBy;-
(CHa)12~ [159(2)-160.1(6) pm} and closo1,12-GB1o(CHs)12
[158.3(6) pm]> The red color of [(GHsN).CH,]1 is apparently
due to a charge-transfer interaction of the anibmwith the
pyridinium rings of the dipositive cation. The plane through the
triangle B1, B4, and B5 is nearly parallel to the plane established
by a pyridinium ring N1 and C2C6. The angle between the
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normals of these two planes is 7.3he distances of the boron  [closaCB11(CHs)17] ™ to give the radica{[closeBiy(CHz)12]} .13
atoms B1, B4, and B5 from the latter plane are 508(1), 486(1), We are currently investigating the permethylation of other
and 504(1) pm, respectively; the distances of the methyl carbon polyhedral borane anions and exploring the organic chemistry of
atoms C1M, C4M, and C5M are 389(1), 338(1), and 378(1) pm, the hydrocarbon surface df
respectively.
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provide a novel prosthetic group for drug design. Preliminary . H.N),CH,]1-CH:CN (PDF). An X-ray crystallographic file, in CIF
results indicate that the permethylated diarflanay be oxidized  format, is available through the Internet only. This material is available

in a fashion analogous to that of the monocarborane mondanion free of charge via the Internet at http://pubs.acs.org.
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