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An Improved Synthesis of l,7-C8BgHg 

The preparation of the l,7-CsBgHg carborane system has been 
1 2 '' 4 

previously described ' ’ ^ ’ . The structure of the C-C’ dimethyl 

(1) R. E. Williams and F. J. Gerhart, J. Am. Chem. Soc., 

87, 3513 (1965). 

(2) F. N. Tebbe, P. M. Garrett, D. C. Young and M. F. 

Hawthorne, J. Am. Chem. Soc., 88, 609 (1966). 

(3) F. N. Tebbe, P. M. Garrett and M. F. Hawthorne, J. 

Am. Chem. Soc., 89, 0000 (1967). 

(4) The 1,7-(^8^, , 1,7-0^¾ and 1,carboranes 

and their C-methyl derivatives have been prepared and completely 

characterized and will appear in a subsequent publication. 

derivative has been determined by Hart and Lipscomb5 and 

(5) H. V. Hart and W. N. Lipscomb, ]. Am. Chem. Soc., 

89, 4220(1967). 
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shown to be essentially that which had been initially proposed1’ 

Previously, 1,7-0*8*11* and its C-methyl derivatives were 

obtained in moderate yield by the pyrolysis of dicarbanonaborane(l 3)^, 

(6) F. N. Tebbe, P. M. Garrett, and M. F. Hawthorne, 

Am. Chem. Soc., 88, 607 (1966). 

0*87Hia, or its C-methyl derivatives in diphenyl ether. The 

yields approached 30% for the 8, system2’3’4. 

The slow, low pressure pyrolysis of C*B7H1S, or the appro¬ 

priate C-methyl derivatives, formed as major products, 2,4- 

CaB^7,8’9, 1,7-CJB,H„ 1,7-C.B7H* and 1,6-0.8^,0, or their 

(7) T. Onak, G. 8. Dunks, R. A. Beaudet and R. L. Poynter, 

J. Am. Chem. Soc., 88, 4622 (1966). 

(8) T. Onak, F. J. Gerhart and R. E. Williams, J. Am. 

Chem. Soc., 85, 3378 (1963). 

(9) The CHfOaB^H* carborane obtained in this work was identical 

to an authentic sample prepared by T, Onak and G. Dunks from 

the pyrolysis of CH,C*B4H7 and identified as the 2-methyl deri¬ 

vative. 
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corresponding C-methyl derivatives together with diborane and 

hydrogen. 

In another study, 1,7-CaBgHg was allowed to stand at room 

temperature for four weeks in the presence of excess diborane. 

The products of this reaction are 1, y-CgE^Hg and 1, 6-CgBgHio 

which are formed in approximately 30% and 10% yields, respec¬ 

tively. These data, plus the fact that the addition of diborane 

during the pyrolysis of CgB7HXg in diphenyl ether gives enhanced 
2 

yields of 1,6-CgBgHjo and very little 1, y-CgBgH,, suggest that 

the thermal decomposition of CaB,Hl# yields diborane, hydrogen 

and 1,7-CgBgHg . This step may be followed by progressive 

recombination of 1,7-CgBgHg and diborane to yield 1,7-CgB^H,, 

1,6-CgBgHio and hydrogen. The direct reaction of CaB7H1g and 

diborane to yield 1,6-CgBgHjo may also occur. 

CgByHis -» l/2BtH, + CgBgHg + Hg 

CgBgHg + l/2B||Hg '-  > CgB7Hg + H§ 

CgB7Hg + l/2BtH, -» CgBgHp + Hg 

CgB7H13 + 1/2B.H, -» CgBgHjo + 3H. 

The yields of 1,7-CgBgHg obtained from this new procedure are 

significantly higher than those obtained from other reported 

methods. 
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Experimental Section 

The apparatus for the pyrolysis consisted of a 50 ml flask 

fitted with a ground glass joint to a 25 mm 0. D. x 350 mm med. 

walied pyrex tube, packed with 6 mm pyrex beads and attached 

to a standard high-vacuum line. The tube was maintained at 360° 

by the use of a 1 in. x 4 ft heating tape^ wrapped about the tube 

(10) Briscoe Mfg. Co., Columbus, Ohio. 

and a thermometer. The temperature was controlled by a 

Thermo-0-Watch**. 

(11) Instruments for Research and Industry, Cheltenham, Penn. 

In a typical experiment, 2.4245 g (21.5 mmoles) of CaB-jHxa 

was placed in a flask which was maintained at 48° with an oil 

bath and attached to the bottom of the vertical hot tube. The 

entire system was maintained under high vacuum. The off-gases 



were trapped at liquid nitrogen temperature which allowed the 

hydrogen to be continuously removed. The contents of the trap 

were separated by fractional condensation12, through traps at 

(12) R. T. Sanderson, "Vacuum Manipulation of Volatile 

Compounds", J. Wiley, New York, New York, 1.948. 

0°, -80°, -196°. The 0° trap contained . 0675 g (0. 6 mmoles) 

of unreacted Cs&tHxj , and the -196° trap contained 0.5 mmoles 

of BgH*, both identified by infrared spectra. The -80° (Dry-ice 

isopropanol) trap contained 1.7689 g of a semi-solid white 

material. A 0.5 ml portion of n-pentane was added to liquify 

the -80° fraction and the resulting solution was then passed 

through a vpe in 0.5 ml increments. Four major fractions 

(13) Aerograph Model A350-B, equipped with a 0.25' x 10' 

Apiezon-L on chromosorb-P column operating at 135° with flow 

rate 60 cc/min of helium. 

were collected in traps maintained at -80°. The products were 

identified by infrared and nmr spectra2, ^ 
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Derivative and reaction chemistry is currently under study 

on the l.y-CgB,!!, and the 1,7-C8B7H9 systems. 

Acknowledgment. - This research was supported in part by 

the Office of Naval Research. 



Starting Compound 

C8B7Hla 

TABLE I 

Products 

2,4-038^ 

LT-CaB.H, 

1,7-C£7H9 

1,6-CaB.Hio 

CHsCaB^H 18 

(CH3)^aB7Hu 

2.4- ^3096^. 

LT-CH.CaB.H, 

1.7- CH3C9B7H. 

1, ó-CH.CaB.H. 

2.4- (^,).098,¾ 

1.7- (CH3)8C8B^c 

1.7- ^,), C,B7H7 

1,6-(01^,),0^,¾ 

... i11111111.(111111111111111111^ mi lili ipinm mu ¡1 « liiiint 

-7- 

1.4 

62.7 

6.6 

5.9 

2.4 

57.2 

9.5 

6.1 

4.6 

54.0 

11.0 

4.0 

(a) Yield based on starting material consumed. 
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