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CARBORANYL DERIVATIVES OF PHOSPHORUS ACIDS WITH 
BORON-PHOSPHORUS BOND 

V.Ts.KAMPEL, V.I.BREGADZE, V.A.ANTONOVICH, 
N. N . GODOVIKOV, and M. I. KABACHNIK 
A.N.iqesmeyanov Institute of Organo-Element Compounds, 
Academy of Sciences of the USSR, Vavilov Str. 28, 
Moscow, USSR 

Carboranyl derivatives of phosphorus acids with boron-phos- 
phorus bond can be obtained in two ways: 
1. Photolysis of bis(m-carboran-9-y1)- and bis(p-carboran- 
-2-y1)mercury in trimethylphosphite leads to the formation 
of dimetiiyl ester of (m-carboran-3-y1)- and (p-carboran-2- 
-yl)phosphonic acids: 

2. Photolysis of bis(o-carboran-9-y1)- and bis(m-carboran- 
-3-y1)mercury in PC13 results in the formation of (o-carbo- 
ran-3-y1)- and (m-carboran-9-y1)dichlorophosphines: 

hv 
(H2C2H9B10) 2Hg PC13 ’ 2 C2H9B 1 0’ 

Oxidation of (boron-carborany1)dichlorophosphines by sul- 
phuryl chloride leads to dichloroanhydrides of (boron-car- 
borany1)phosphonic acids: 

S02C12 
H2C2H9B10PC12 - H C H B P(0)Cl2 2 2 9 1 0  

The properties of boron-carboranyl derivatives of phospho- 
rous acids are similar to those of organic derivatives of 
phosphorous acids. The obtained compounds have been charac- 
terized by IR-, ’B and 31P NMR spectra. 31P NMR chemical 
shift of these compounds, and those of the corresponding 
organo-phosphorus compounds, has the same values. 
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