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62.62; H, 7.36; Br, 16.67. Found: C, 62.44;
H, 7.57; Br, 16.77.

A solution of hydrazone II is autoxidizable and
should be protected from molecular oxygen with
an inert gas. Before autoxidation of the un-
saturated hydrazone was recognized dehydro-
bromination of the 4-bromo intermediates to
give the adrenal horinones dehydrocorticosterone
acetate (IV) and 17-hydroxydehydrocorticos-
terone acetate (V) was carried out. The yields
of bromide ion, unsaturated hydrazone and IV
were 96, 59 and 809, respectively. Slightly
lower yields of V were obtained. The prepara-
tion of IV and V under more favorable conditions
is planned as soon as the essential intermediate
compounds again become available.

For the precursors of the adrenal hormones we
are indebted to Merck and Co., Inc.,, Rahway,
New Jersey.
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VALENCE INDUCTIVITY
Sir:

Experiments conducted in this Laboratory on
supported transition group oxides have led to
what appears to be a new general principle in
inorganic chemistry.

The effect was first observed in supported oxides
of manganese. Thermal decomposition of man-
ganous nitrate is well known to yield manganese
dioxide. But if the manganous nitrate is first im-
pregnated on high-area gamma-alumina, the oxida-
tion state of the manganese becomes dependent
on the concentration of the manganese. On an
alumina with area of about 200 sq. m. per g., and
with a manganese concentration less than 5%,
all the manganese is in the 43 oxidation state.
At higher concentrations the manganese reverts
increasingly to the -4 state. The oxidation
state is established both by direct titration, and by
measurement of the magnetic moment.

This observation suggests that the manganese
oxide tends to assume the crystal structure of the
alumina, even to the extent of changing oxidation
state in:order to do so. It is well known that the
gamma form of manganese(I1I) oxide is isomor-
phous with gamma-alumina.

Confirmation of this view is obtained by sup-
porting the manganese on a high area (94 sq. m.
per g.) rutile, which isisomorphous with pyrolusite.
In this case the oxidation state of the manganese
remains at +4, even at very low concentrations.

The experiments leading to the above results
were performed by Marylinn Ellis and Kathryn
Wethington. The effect described is strikingly
shown by supported nickel in experiments per-
formed by Fred N. Hill.

Magnesia is isomorphous with nickel(1I) oxide.
Supported nickel prepared by impregnation and
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ignition of high area magnesia is all in the 42
oxidation state. But dilute nickel oxide sup-
ported on high area alumina has the nickel in the
<3 oxidation state. This state is established by
direct quantitative uptake of hydrogen during
reduction, and by magnetic measurements. It
has proved possible to obtain up to 109, of nickel,
all in the +3 state, by using multiple impregna-
tion. This supported oxide is pale blue in color.

On the other hand, copper supported on alumina
shows no tendency to assume the 43 state, nor
does supported silver. It appears, therefore, that
the effect is shown only when the supported posi-
tive ion may fairly readily assume a charge and
radius similar to that of the positive ion in the
support.

The effect illustrated for manganese and nickel
may be described as a leading of the supported
ion to take a different oxidation state than it
would normally assume. Following a suggestion
by Prof. Robert L. Burwell, Jr., we offer ‘‘valence
inductivity” as a name for this effect. The gen-
eral principle illustrated may be described as an
induced change of valence brought about when a
transition group ion is supported on a high area
surface with which it may become isomorphous,
and in which the ions may become isometric.
The effect is somewhat related to the phenomenon
of oriented overgrowth. It may be expected to
aid in the understanding of several problems in
catalysis and promoter action, and to be useful in
the fields of mineralogy, crystallography, and co-
precipitation.
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P. W. SELWOoOOD

EXCHANGE REACTION BETWEEN FERRIC AND
FERROUS IONS IN PERCHLORIC ACID USING
A DIFFUSION SEPARATION METHOD
Sir:

Equilibrium exchange was found to occur by
Nahinsky in Professor Ruben’s laboratory! when
ferrous and tagged ferric ions mixed in perchloric
acid solution were immediately separated by a
chemical method. Ina chemical separation of the
ions, other ionic or molecular species formed
through chemical change during the ‘separation
may exchange. For the perchlorate system, for
example, ether—hydrochloric acid extraction of
iron (III) leads to erroneous conclusions, because
in 6 M hydrochloric acid ferrous and ferric iron
exchange rapidly.? If separation is achieved by a
physical method, without changing the environ-
ment of the ions, exchange incidental to chemical
changes during separation may be avoided. Since
catalytic effects of trace impurities and surfaces
cannot be excluded, the results must still be inter-
preted cautiously.

(1) Nahinsky, Ph.D. Thesis, University of California, 1042,
(2) Seaborg, Chem. Res., 27T, 256 (1940),



