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While carboranes are well-known and well-studiethe Table 1. Selected Bond Distances (A) for f#Me[7-BrSnBoH:2],
analogous heteroboranes containing tin and germanium moietiedBUsN]2[7,7'-(SnBicH12)], and PhPMe[7-1GeBoH:2]
have received comparably less attenfidnPreviously reported 7-BrSnBHi~  7,7-(SnBuH)?  7-1GeBiHis
stanna—:nd germaboranes |ncl_ude the pseudmcosahmkal  E-B(@) 2.521(5) 2.478(6) 2.203(7)
EB,;H1:%~ (E= Ge, Sn, Pb) species aqd methylatfed dgrlvaﬁOes, E—B(11) 2.546(5) 2.489(7) 2.218(7)
neutral REB,oH1; (R = alkyl, Cl; E = Si, Ge, Sn), in which two E-B(2) 2.495(5) 2.484(7) 2.216(6)
terminal substituents prevent full insertion of the heteroatom; E-B(3) 2.487(4) 2.483(9) 2.218(7)
and the unusual stannaundecaborane;Q¥8nB,gH1,.3¢ In the E—XP 2.5868(5) 2.8886(6) 2.5901(8)
process of studying the chemistry of the reactiigo-decaborane B(8—9) 1.806(7) 1.877(8) 1.855(10)
dianion BgH1,*~, we recently reported the insertion eBR,* 586_12)1) i:géf% i:gggggg 12%?883

—CH.? and—SiR® units to generate undecaboranes isoelectronic av B-B

with the nido-B;H14 anion. Herein we report the synthesis of

a related but new class afdo stanna- and germaundecaboranes ~ >E = Sn or Ge® X = Br, Sn, or |.

by reaction of Sn(Il) and Ge(ll) halides with bByoH1,. intermediate 7-Me-7-SniBHi;, and oxidative elimination of
The reaction of SnBrwith a THF solution of NaBigH1» C:He. Air- and moisture-sensitive red crystalline plates of

generates the air- and moisture-sensitive stannaborane salt, NalBUsN]2[7,7-(SnBioH12),] were used to establish the X-ray

[7-Br-7-SnByHy2], in which the bromine occupies the terminal ~ crystallographically determined structure shown in Figure 1.

position on the tin heteroatofn A typical yield, by!'B NMR, is Representative bond distances are listed in Table 1.

90%. Metathesis with [RPMe]Br in THF affords the phospho- Similarly, the air- and moisture-sensitive iodogermaborane, 7-I-

nium salt, PBPMe[7-Br-7-SnBgHy,], red crystals of which were ~ 7-GeBiH12, is formed by the reaction of NBioH1, with Gek

used for X-ray structural analysis. Representative bond distancesh THF. A typical yield, by*B NMR, is 75% with BoH14 as

1.787 1.813 1.801

are listed in Table 1. the primary contaminant. Metathesis with fPMe]Br in THF
Treatment of 7-Br-7-BH1.~ with 1 equiv of MeLi in THF at affords the yellow phosphonium salt which may be acquired,
—78 °C forms the linked species 7:{SnBygH12),2", in which decaborane free, by washing with etReithe X-ray crystallo-

the clusters are joined via an S8n bond® It is postulated that ~ graphically determined structure of Me[7-1-7-GeBoHig is
this linkage is forged after elimination of LiBr, formation of the Sh%‘an in Figure 2. Representative bond distances are listed in
Table 1.
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Figure 1. Crystallographically determined structure of [Bij,[7,7'-
(SnBygH12),] with thermal ellipsoids drawn at the 50% probability level.

Figure 2. Crystalographically determined structure ofsPWe[7-I-7-
GeBoH17 with thermal ellipsoids drawn at the 50% probability level.

terminal moiety on the heteroatom lies below the plane of the
open cluster face, while terminal hydrogens on B(Bf11) lie
above the plane. The observéd#Sn chemical shifts for the
bromostannaboran® & —268 ppm relative to SnMg and the
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linked stannaborane clusters£ —336 ppm) are consistent with
observed values for other tin(ll)-containing borafé's.

Despite the difference in heteroatom oxidation state, the NMR
data is consistent with species analogous to the silaboranes 7-R-
7-SiBjoH12 7, suggesting the heteroatom to be inserted in a similar
fashion®!! Todd et al. synthesized dianionic closo stanna- and
germaboranes in which the heteroatom is Bardn these
instances, the-2 heteroatom contributes two electrons toward
cluster bonding much like a BH unit.Methylation of the group
IV heteroatom with Mel converts it to a three-electron donor.
The cluster bonding appears to be analogous to that proposed for
the heteroboranes described here. TheXEnoiety (X = Br~,

17, 7-SnBgH;,") must donate three electrons to cluster bonding
for these stanna- and germaboranes to be isoelectronic with the
nido silaborane anions andBl.4 .” Further studies of these new
group IV heteroundecaboranes are underway.
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