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progestational agent yet described.7 The effect of 
dehydrogenation at C-I and C-6 was not cumula
tive (XI, A = 35). Inhibition of ovulation in the 
rabbit with this series of compounds was found 
to parallel closely the Clauberg assays. 

(7) For the progestational activity of 1- and 6-dehydro-6-methyl-
17a-acetoxyprogesterone derivatives, see ref. 6. 
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FORMATION OF DIBORANE FROM 
BORONTRICHLORIDE AND MONOSILANE1 

Sir: 

Calculations based on bond energies indicate 
that the formation of diborane by reaction of silane 
and trichloroborane should be slightly exothermic. 
A radical chain process seemed to offer a promising 
mechanism for achieving hydride transfer. It was 
subsequently found that mixtures of SiH4 and BCl3 
do react in the presence of methyl radicals to 
produce diborane in good yield. Using the photo
chemical decomposition of azomethane as a source 
of methyl radicals,2 the reaction products were 
found to be diborane, methane and both mono-
and dichlorosilane. In addition, a considerable 
amount of non-volatile substance was produced 
in the reaction. In a typical experiment 0.19 

(1) Contribution No. 881 from the Department of Chemistry, 
Indiana University. 

(2) The photodecomposition of azomethane occurs readily in Pyrex 
vessels with radiation of wavelength less than 3(360 A1 The quantum 
yield passes through a maximum in the region 3600 to 3350 A.; c/. 
G. S. Forbes, L. J. Heidt and D. V. Sickman. T H I S JOURNAL, 57, 1935 
(1935). 
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The Madison Conference on Low Temperature Physics 

and Chemistry was attended by four hundred and forty 
scientists from fourteen different countries. This book con
tains the essential content of two hundred and twenty-four 
papers which were presented. I t is impressive evidence not 
only of the recent growth in quantity of low temperature re
search but also of the increasing variety of experiments now 
being carried on in the region near Absolute Zero. Such 
polar explorations have not only uncovered phenomena such 
as superconductivity and superfluidity exclusively associated 
with conditions of low thermal energy; but they are also 
contributing to many other fields ranging from the thermal, 
magnetic and electric aspects of the solid state to nuclear 
behavior; even the possibilities of technical applications of 
low temperature such as superconducting computor ele
ments are being investigated. 

mmoles of azomethane was decomposed by a 45-
minute ultraviolet irradiation in the presence of 
4.57 millimoles of SiH4 and 1.52 millimoles of 
BCl3. A 67% yield of diborane (0.51 millimole) 
was isolated. Reactions thus far have all been 
carried out at room temperature. 

Since methane was among the products and no 
methyl chloride was observed, it appears that the 
first step involves the attack of the methyl radical 
on SiH4 rather than on BCl3. It then seems prob
able that the reaction continues by a radical chain 
mechanism to the ultimate formation of diborane. 
The probability of methyl radical attack on SiH4 
was substantiated by noting only partial recovery 
of silane when mixtures of silane and azomethane 
were irradiated with ultraviolet light. No attempt 
has yet been made to identify products of this re
action. 

The clear, viscous, non-volatile reaction product 
was soluble in carbon disulfide and an infrared 
spectrum showed absorption at 3.9 microns, 
indicating the presence of boron-hydrogen bonds. 
Removal of the carbon disulfide left a material 
soluble in dilute sodium hydroxide, giving a solu
tion which reduced silver nitrate. Prolonged ex
posure of the original material to air converted it 
to a water-soluble, white solid. 

Experiments are presently being carried out to 
determine optimum conditions for this reaction. 
Other radical initiators may be more suitable and 
will be investigated along with the possibilities of 
using substituted silanes and other boron halides. 
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This volume will be valuable to many people in many dif
ferent ways. First, it gives a quick and yet quite compre
hensive bird's eye view of the present state of cryogenic 
research, a perspective which is enhanced by twenty-six 
invited papers which are presented at greater length than 
the contributed papers and form a framework about which 
the latter papers fall naturally into groups. 

In the second place, the papers include a number of im
portant ideas and experiments which are opening up really 
new vistas; in many cases references are given to places 
where more complete discussion may be found. Finally 
there are the reports on work which is the continuation of 
research already in progress for some years. Naturally, 
the completeness and quality of the papers vary; but the 
editing is excellent throughout. The process used for 
printing makes a readable book, although the illustrations 
are not as clear as in a normal printed text. 

Regarding the topics covered, first there are several dozen 
papers on the experimental and theoretical aspects of super
fluidity and superconductivity. A report by Pellam on a 
superfluid "wind tunnel" is especially intriguing. Chem
ists may be glad to see the section on temperature scale and 
measurement which has a bearing on many thermodynamic 
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