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Boranes and carboranes with odd skeletal electron counts areScheme 1. Preparation of [2][Na(18-crown-6)(THF);]

rare. A few examples of 2+ 1 clusters it = the number of THF

vertices), lying between then2+ 2 (closg and 4 (hyperclos® o*" !\0

structural types, have been reported, which include radical anions o \;\I:é’
--Na--g

[‘BuXr]~ (X =CI, Br,1,n=6,9; X=Cl,n= 8, 10)} [B1R15]~
(R = Me, OCHCgHs)? and neutral radical specieSB;;Me;,,% with

the latter two being crystallographically characterized. However, 1 2 THF

clusters with & + 3 framework electrons, which fall between the

two well-gstablished and abundant closed22 (glosq and open Cyclic voltammetry ofL in MeCN/0.1 M BuNPFs showed one
2n+ 4 (nido) structural systemshave never been isolated, although  (eyersible wave WitiEy,(0/—1) = —1.28 V for the one-electron
they were detected by electrochemical technicuesr example, processl + e — 2 and one quasi-reversible peak wiiy(—1/—

two sequential and reversible one-electron reduction waves werez) = —1.85V (vs ferrocene (Fc)) for another one-electron process
observed in the electrochemical studies of 1,2-PR-GB1gH1gin 2 + & — [(CH»):C:BuH11]?> (Figure 1).

DMSO0/0.1 M NE;CIO; solution® Treatment of biscarborane

(CB1oH11)2 with 2 equiv of Na metal resulted in the isolation of
[(C2B1oH11)7]?~ with a C=C double bond between two carborane
polyhedra® Reduction of 1,2-(PhCh-1,2-GB1oH10 With 1 equiv

Single-crystal X-ray analyses revealed tt#fNla(18-crown-6)-
(THF),] consists of well-separated, alternating layers of discrete
radical anion® and cations [Na(18-crown-6)(TH#) .1t As shown
in Figure 2,2 bears two trapezoidal faces with the others being

of K metal led to the_deprotonated species [(PRYUPhCH)- triangulated, giving one five- and one four-coordinate cage carbon
CoB1oH1o] ™ in which a G=C double bond is observed between the atoms, respectively. This geometry is similar to that observed in

cage e}nd benzylidene uﬁ_iNo rgdical anions-R2C;B1gH1] ~ have  1,2<(CH)s-3-Ph-1,2-GB1sH1o (3% but is significantly different

been |splated thus far in spite of many efforts and the_oretwal from that of [(CH)sCoB11H11]2" in [(CH2)sCoB1iH1][Nas(THF),].9

calculations suggesting that],B;10H;2] ~ should have appreciable Although the average BB/B—C distances of 1.80(1)/1.71(1) A
. ed s

thermodynamic stability? are close to those found Biand other 13-vertex carboran@she

:/\/tg discovered durt'lné; thhe coi;se oftour stubdles tha:lf a dark-brown C(1)--B(4)/B(3A) and C(1A)---B(3)/B(2A) distances are longer
solution was generated when 13-vertex carborane 1,2)e- than the corresponding values observe@®.in

CzB1iHy, was treated with an excess amount of Na metal in THF, ) 1 i6ion, the carborane radical anion with#23 framework
¥Eécznv;?2rzlgx¥vti???cg)3 gzgiﬁéﬁl\:g‘;\&s:'l:t;:']o;s"\g;?;r;lelszsh' glectrong has been isolated and structurglly characterized. It is an
crystals? We wondered if the dark-brown solution contained long- intermediate between t'he two weII-estaphshed and ak_)un it 2

' 2 (closg and 2 + 4 (nido) systems. This result may imply that

sought carborane radical anion withm-2 3 skeletal electron count. . -
) . larger cages would enhance the thermodynamic stability of clusters
After many attempts, the first boron cluster with a2 3 system with 2n + 3 systems. The (C# linkage between the two cage
[{1,2-(CH)s-1,2-C:B11H1 1} INa(18-crown-6)(THF)] ([2][Na(18- ystems. nkage b . 9
crown-6)(THF}]) was isolated and fully characterized, which is carbons plays no obvious role in stabilizing the radical arfion
y ' since the corresponding 12-vertex radical anig@1H,)3C,B1oH10]

reported in this communication. . . ' cannot be prepared under the same reaction conditions. The next
Treatment of 1,2-(Chjs-1,2-GB13H11 (1)° with 1 equiv of finely

cut Na metal in THF at room temperature gave, after recrystalli-
zation from a mixed THF/hexane solution of 18-crown-g[Na-

100 T T T T T T

(18-crown-6)(THF)] as brown crystals in 80% isolated yield or _ﬁm: i
(Scheme 1¥° It is very air- and moisture-sensitive but remains sor e -—-:./ ]
stable for months at room temperature under an inert atmosphere. 4o I."/\_/ - 1
Traces of air immediately convert the intensively colog&tb a 20} / ~ 4
pale yellow powder. The salt is soluble in THF and ether and g ol / i

insoluble in aromatic solvents and hexane.
Both THF solution and solid samples d][Na(18-crown-6)-
(THF),] exhibited an EPR signal as expected for a radical anion

L
e —— II
N ]

2\ ]
L \U.'

40l d

with g = 1.994 (line width= 23 G in solution and 5.5 G in solid sor 7

state) at room temperature and no NMR signals, which is similar B e T 000 %00 2000 2500 3000 3500

to those observed inCBy;Me;® and [BiMe;s]~.2 The UV—vis E/mV (vs Fe)

spectrum of 2][Na(18-crown-6)(THF)] in THF displayed a Figure 1. Cyclic voltammograms of in MeCN/0.1 M BuNPF; recorded
relatively intense absorption band centered at 360 nm. at 100 mV/s (solid line in black) and 200 mV/s (dotted line in red).
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