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and 12 positions of the carborane icosahedron are not 
involved in the degradation reaction. 

The evidence outlined above suggests tha t BgC2Hi2
-

and B9C2H13 are icosahedral fragments isoelectronic 
with the hypothetical B n H i 2

- 3 and the known3 Bn-
H13~2 ions. The removal of a boron atom from the 
4, 5, 7, or 11 positions2 or from the 3 or 6 positions2 is 
indicated by the kinetic results and hydrogen analysis 
data. The fact tha t position isomers are not observed 
with C-monosubstituted carboranes suggests t ha t the 
boron atom in position 3 or 6 is removed. This would 
place the two carbon atoms as near neighbors in the 
pentagonal face of the assumed icosahedral fragment. 
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The Preparation of 
l-[l,2-Dicarbaclovododecaboranyl(12)]-

l,2-dicarbaclovododecaborane(12) 
Sir: 

The recent reports of the preparation of icosahedral 
l,2-dicarbaclovododecaborane(12) and its derivatives1 '2 

prompt us to report the preparation of 1-[1,2-d.i-
carbaclovododecaboranyl (12) ]-1,2 -dicarbaclovododeca-
borane(12)3 and its precursor, l-ethinyl-l,2-dicarba-
clovododecaborane (12). 

Trea tment of an acetonitrile solution of Bi0Hi2-
(CH3CN)2 with diacetylene4 a t the reflux temperature 
for a period of 5 hr. produced C-ethinylcarborane, 
3 5 % , m.p. 75-78° (Anal. Calcd. for Bi0C4Hi2: B, 
64.27; C, 28.54; H, 7.20. Found: B, 62.22; C, 
28.70, H, 7.70), and biscarborane(12), 4%, m.p. 309-
310° (Anal. Calcd. for B20C4H22: B, 74.45; C, 16.53; 
H, 9.02. Found: B, 75.30; C, 17.50; H, 8.20). 
Improved yields (ca. 60%) of biscarborane were ob­
tained from C-ethinylcarborane and Bi0Hi2(CH3CN)2 
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in acetonitrile a t the reflux temperature for 16 hr. 
The infrared spectrum of C-ethinylcarborane con­

tained sharp C-H stretching bands at 3.08 and 3.32 n and 
a carbon-carbon triple bond stretching band at 4.70 /*. 
The 3.08 n C -H band is a t t r ibuted to the acetylenic C-H. 

Trea tment of biscarborane with 2 equiv. of butyl-
lithium in diethyl ether solution followed by 2 equiv. 
of methyl iodide afforded C.C'-dimethylbiscarborane, 
90%, m.p. 193-194°. Anal. Calcd. for B20C6H29: 
B, 68.77; C, 22.90; H, 8.33. Found: B, 67.45; 
C, 22.81; H, 8.83. This alkylation reaction un­
doubtedly involves the dianion of biscarborane since 
similar t rea tment of carborane produces a nucleophilic 
dianion.1 

When the biscarborane dianion was treated with 
2 molecular equivalents of iodine, C,C'-diiodobis-
carborane was obtained in low yield, m.p. 183-184°. 
Anal. Calcd. for B20C4H20I2: B, 40.19; C, 8.92; 
H, 3.74; I, 47.14. Found: B, 39.70; C, 9.13; H, 
3.96; 1,46.36. 

These results constitute the first report of a species 
which is composed of two singly linked icosahedra. 
The B2 4H2 2

- 2 ion, isoelectronic with biscarborane but 
linked through boron atoms, has not been reported 
although a B2 0Hi8

- 4 probably composed of two singly 
linked Bi0 polyhedra has been described.6 

The preparation and reactions of biscarborane (12) 
are summarized below. 

BioHi2(CHaCN)i 
H C = C - C = C H > H C = C C CH 

CH3CX \ 0 / 
BioHio 

IC C - C CI 

\ o / \ o / 
B1 0H1 0 B1 0H1 0 ! B10Hn(CH1CN), 

/
CH3CN 

I 
2 BuLi 

LiC C - C CLi •< HC C - C CH 

\ o / \ o / \ o / \ o / 
B1 0H1 0 B1 0H1 0 B1 0H1 0 B1 0H1 0 

\ 2CH3I 

CH3C C - C CCH3 

\ o / \ o / 
Bi0H1 0 B1 0H1 0 

Acknowledgment.—The authors are indebted to Mr. 
R. Donald Strahm for the analytical data. This re­
search was supported by Contract No. DA-01-021 
ORD-5135 with the U. S. Army Ordnance Corps. 

(5) M. F. Hawthorne, R. L. Pilling, P. F. Stokely, and P, M. Garrett, 
J. Am. Chem. Soc., 85, 3704 (1963). 

(6) Department of Chemistry, The University of California, Riverside, 
Calif. 

(7) Alfred P. Sloan Research Fellow, 
T H E JOSIAH GORGAS LABORATORY JOHN A. DUPONT 
ROHM AND HAAS COMPANY M. FREDERICK HAWTHORNE6-7 

HUNTSVILLE, ALABAMA 
RECEIVED FEBRUARY 17, 1964 Continuity of Bond Force Constants between 

Normal Molecules and Lennard-Jones Pairs 

Sir: 
There are a number of striking empirical correlations 

between bond lengths, force constants, and bond dis­
sociation energies. One of the earliest and most widely 


