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Trimethylammonium carbalosododecaboratef) (2, CBys-
H127)1314 was methylated on carbon in 92% yield using the
general procedure for C-alkylatidh. The (CH)sN™ salt of the
resulting 1-methylcarbaloscdodecaboratef) aniont®17 (3,
MeCB;1H117) was permethylated with excess methyl triflate in
the presence of 2,6-dert-butylpyridine and Cakl then con-
verted to a PP™ salt of 1 by ion exchang® (after a
crystallization from MeOH > 98% purity1® 48% yield). It was
converted into the Ag, Lit, Cs", PhMeNH*, and MeNH™
salts of1 by ion exchange on the acidic form of the resin and
neutralization and/or precipitation. The presence of a hindered
bas&’ in the methylation reaction is essential for preventing
side reactions and securing an acceptable yield of fpiure
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Very weakly nucleophilic aniotishave been of interest for
many applications, such as optimization of solid ionic electro-
lytes? stabilization of unusual catiori, production of weakly
ligated (“naked”) cations in solution for Lewis acid catalysis ~ We are not aware of prior reports of successful electrophilic
of polymerizatior? pericyclic®’ and othef reactions, etc. A alkylation of deltahedral carborane anions. Electrophilic alkyl-
minimally nucleophilic anion should presumably have a struc- ation of the neutrab-carborane under FriedeCrafts conditions
ture that guarantees a firmly bound highly dispersed charge andusing other reagents was reported some time ago but did not
contains no exposed lone pairs, aromatic rings, multiple bonds, lead to persubstitutio#: An independent communication of a
or electron-rich termini of single bonds. Preferably, it should successful permethylation of BH vertices in a neutpal
be reasonably stable to fragmentation and to acids, basescarborane (1,12-M€:B10H10) with a methyl triflate-triflic acid
oxidants, and UV radiation, and it should induce solubility in  mixture appearéd soon after our conference rep&ttHowever,
low-polarity solvents. Even the least nucleophilic anions known ynder such conditions, the much more reacis converted

presently! such as various tetraarylborafestetraalkylalumi-
nates!? and deltahedral carbdesoborate-)s 11 do not meet

into products other thai. We have also prepared several
partially methylated derivatives d® and 3 by the recently

all of these requirements. We report a simple two-step synthesisyqgifiedt2 monoiodination procedufor by polyiodinatiori2

of the icosahedral dodecamethylcaddasc-dodecaboratef)
anion (L, CB;1Me;;>),*2which meets the structural criteria, but
still falls a little short in terms of oxidizability and acid
resistance.
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followed by coupling* of the iodo derivatives with CkMg|
under Pd catalysis.

The structure of follows from an X-ray diffraction analysis
of a single crystal of the sall-PhMeNH-CHsOH, which
contains a solvent of crystallization hydrogen bonded to the
cation (Figure 1¥® The closest intermolecular contact between
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Figure 1. Structure of [GHsNH(CHs);™]-1-CHsOH. Hydrogen atoms
are omitted for clarity. The minor component of disordered methanol
is not shown.

Table 1. Selected Interatomic Distances In(A)2

bond type distance bond type distance
C1-B2 1.73(2) CECIM 1.520(5)
B2—-B3 1.78(2) B2-C2M 1.59(2)
B2-B7 1.773(14) B7+C7M 1.59(2)
B7—-B8 1.786(14) B12-C12M 1.601(6)
B7-B12 1.786(9)

a Averaged over the 5-fold symmetry.

the anionl and its counterion is a 2.42-A distance between an
H atom of1 and an H atom of one of the Phid¢H™ methyl
groups.

The positions of the C and B atoms Infit the expected
5-fold symmetry nearly perfectly. Among interatomic distances
(Table 1), the average-BCHs; bond length of 1.59 A can be
compared to the 1.58 A reported for neutral permethylated
p-carborané? The C1 and the B2B12 atoms lie on the surface
of a slightly flattened sphere, with a C&B(12) diameter of
3.27 A and an average-BB diameter of 3.39 A, compared with
3.21 and 3.39 A for2.26 For the methyl carbon atoms, the
diameters are 6.39 and 6.56 A, and for the methyl hydrogen
atoms, they are 7.39 and 7.56 A. With 1.2 A for the van der
Waals radius of H, the short “vertex-to-vertex” diameterlof
is 9.79 A and the long one is 9.96 A. These can be compared
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Room temperature spectral propertied oéflect an effective
pentagonal symmetry, as shown by the NMR of thgFPsalt
in acetoneds: 'H NMR ¢ 0.802 [s, 3H, CH(1)], —0.330 [s,
15H, CHy(2—6)], —0.400 [s, 15H, CK(7—11)], —0.505 [s, 3H,
CHs3(12)]; 1B NMRY” ¢ —0.60 [s, 1B, B(12)],—8.67 [s, 5B-
(7—11)], —10.70 [s, 5B(2-6)]; 13C{H} 6 —3 [vb, CHy(2—12)],
13.31 [s, CH(1)]. The assignments are based on 2-D COSY
and 1B—'H HETCOR spectra. Vibrational spectra were
obtained on the Cssalt: IR (KBr pellet) 913, 1150, 1304, 1438,
2827, 2893, 2928 cr Raman (powder) 418, 433, 458, 2831,
2903 cm!. The expected isotopic distribution of masses is
observed in electrospray MS (base peakrée 311). In the
UV (102 M Li salt in H,0), 1 shows only end absorption,
starting slowly at about 240 nm (under these conditiBrshows
similar end absorption starting only below 200 nm). The anodic
oxidation potential ofl in acetonitrile is 1.6 V (BuNF, Ag/
AgCl; ferrocene, 0.45 V), whereag'®2% and 3 show no
oxidation wave up to 2.0 V (BRh: 1.0 V?2° B(CgFs)s: 2.5
V1), Both the shifted end absorption in the UV and the easier
oxidation are attributed to the cumulative electron donor effect
of the methyl groups.

Salts ofl appear to be very stable to air, bases (several days
in saturated KOH/EtOH), and dilute acids (overnight in 5%
H,SOYEL,0), but are destroyed after several hours in concen-
trated HSOy or CRSO;H. The solubility of the hydrated L
salt of 1 is extreme in polar solvents, very high in chloroform,
and fair in carbon tetrachloride and toluene.
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