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The chemistry of novel polyhedral borane derivatives has
recently attracted new interest because of their potential applica-
tion in the liposome-mediated boron neutron capture therapy
(BNCT) of cancef™ The [trans-B,oH1g]>~ polyhedral borane
anior?~® has been found to be a versatile source for a variety of
these boron-rich derivativé$:14

The synthesis of the stereochemically unprecedentes [
B,oH1g]?~ and the ammonio-substituted aniasisfBoH17NH3]~
([2]7)* has been reported (Scheme 1). The two three-center two-

Scheme 1

electron bonds ofZ]~ are electron deficient and susceptible to
nucleophilic attack, and the reaction @ { with hydroxide ion
produced disubstitute@j-B2oH1sNH3(OH)]*~ ([3]37)° (Scheme

1). A recent investigation of the reaction d?]f with liquid
ammonia has led to the discovery of the diammonio-substituted
anion, p2-ByoH16(NH3)2]%~ ([4]%7). Subsequent aqueous ferric ion
oxidation of ]2~ resulted in the neutral derivativeans-BooH16-
(NHs)2 (5). We report here the syntheses and structured]éf [
and5.
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Figure 1. ORTEP representation of thd]f~ anion showing the atom-
numbering scheme. For purposes of clarity, the termiraHBiydrogen
atoms have been omitted. Selected bond distances (A) and bond angles
(deg) are as follows (estimated standard deviations in parentheses):
N(2A)—B(2A) 1.560(8), B(1A)-B(2A) 1.691(10), B(1A)»-B(1B) 1.696-

(10), N(2B)-B(2B) 1.571(9), B(1B)}-B(2B) 1.698(10); B(2A)-B(1A)—

B(3A) 63.6(4), B(2A)-B(1A)—B(4A) 96.6(5), B(3A)-B(1A)—B(5A)
98.7(5), B(3A)>-B(1A)—B(1B) 132.4(5), N(2A>-B(2A)—B(1A) 117.0-

(5), N(2A)—B(2A)—B(3A) 129.8(5), N(2A)-B(2A)—B(6A) 117.8(5).

The dissolution of [MeNH][2] in liquid ammonia, followed
by evaporation of the solvent, produced the disubstituted deriva-
tive of [az-Bonlg],4715 the [az'Bonls(NH3)2]27 anion (F‘_]Z*)’lG
isolated as its tetramethylammonium salt in 83% yield (Scheme
2). The product was characterized B8 NMR and electrospray

Scheme 2

0°C
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ionization mass spectrometry (ESI-MS). The structure of,Njg

[4] was determined by X-ray crystallography, and an ORTEP
representatioli is presented in Figure 1. The aniofi{" is com-
posed of two equivalent [BHsNH3] ~ cages linked together by a
two-center bond joining apical boron atoms of each cage. This is
the first disubstituted derivative 0d3-B,gH1g]*~ to be structurally
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—31.1 (total of 14B, B-H). ESI-MS (W2): 267{(H)[B2oH1s(NH3)]} .
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Figure 2. ORTEP representation & showing the atom-numbering
scheme. For purposes of clarity, the terminallBhydrogen atoms have
been omitted. Primed and unprimed atoms are related through a cente
of symmetry. Selected bond distances (A) and bond angles (deg) are a
follows (estimated standard deviations in parentheses):—H ) 1.669-

(4), B(1)—B(4) 1.872(4), B(2)-B(3) 1.788(4), B(2)-B(5) 1.783(5),
B(8)—B(9) 1.791(5), B(8)-B(10) 1.684(5), B(9)-B(10) 1.696(5), B(2)

N(2) 1.548(4); B(4y»B(1)—B(4) 56.7(2), B(1»B(4)—B(1) 123.3(2),
B(2)—B(1)—B(4) 95.0(2), B(2)-B(1)—B(4) 151.7(2), N(2)-B(2)—B(3)
127.4(2), N(2)-B(2)—B(5) 128.4(2).

characterized. As in the case of the solid-state structure?ef [
BooH1g]*,* the equatorial boron atoms of the twgoages are
virtually eclipsed with respect to the corresponding equatorial
boron atoms of the opposite cage. The dihedral angle B{3A)
B(1A)—B(1B)—B(2B) is only 2.0(11j. However, the two B-N

Inorganic Chemistry, Vol. 38, No. 22, 1999927

yet unidentified, isomer is observed in acidic solution. The half-
peak oxidation potential of4]?>~ vs Ag/AgCl in acetonitrile is
+236 mV, which suggested that this anion could be chemically
oxidized by ferric ion. Thus, at 8C the aqueous Fe oxidation
of [4]?~ produced BoH16(NH3)2 (5),'° which slowly precipitated
from solution as a yellow powder in 23% yield. The spedes
was characterized byB NMR and ESI-MS, as well as by single-
crystal X-ray diffraction (Figure 2). Other neutral, disubstituted
derivatives of fransByH1gl?>~ (BaoHiel2, Where L is a neutral
two-electron donor such as (GHS) have been reported to result
from the oxidation of [BoHoL]?>",?° but these species were not
structurally characterized and the substitution pattern is uncertain.
An ORTEP representatiéhof 5 is shown in Figure 2. The
molecule is centrosymmetric, and the two decaborate cages are
linked through three-center two-electron bonds similar to those

Svhich were originally observed irtrans-BygHg]? .52
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bonds are not eclipsed, which could be due to steric and electronic 19y gpectroscopic data @& “B{*H} NMR (160 MHz, ppm, HO): 32.5

repulsion.
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