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COMMUNICATIONS TO THE EDITOR

PAULING’S THEORY OF METALS IN CATALYSIS
Sir:

Beeck’s systematic investigation of ethylene
hydrogenation on various metal films! emphasizes
the influence of the frequency factor on catalytic
activity. Since, in this case, the lattice param-
eter bears no relation to a constant activation
energy, it has been related to the entropy term.
Indeed, in a plot log specific activity vs. lattice
distance, all the data can be fitted on a curve
presenting a maximum for rhodium. Chromium,
however, falls off the curve, As a conclusion,
Beeck gives arguments in favor of the *‘geometric”
interpretation of active centers,

More recent work on the other hand?? tries to
correlate catalytic activity with the electronic
structure of metals. The band theory has been
-exclusively used so far in sych comparisons, with
the accent on the filling-up of d-bands or Brillouin
zones. Insofar as Pauling’s theory of metals*®
has a more chemical background and is now gen-
erally accepted,® it seems opportune to use some
of its results in connection with chemical problems
such as catalysis.

In particular, Pauling” succeeded in correlating
metallic radii with the percentage of d character
of the metallic bond. Since Beeck has found a
relationship between lattice distance and activity,
we should expect a connection between activity
and per cent. d character of the bond. This is
actually verified: using Beeck’s data, we find the
logarithm of the activity to be a steadily increasing
function of the per cent. d-character. All the
data fit the curve, including chromium but with
the exception of tungsten. Itis to be hoped that
Beeck’s important results will soon be published
with all the detail they deserve. The anomaly of
tungsten could then be elucidated and further
light thrown on the meaning of the relationship
found. To be sure, the activation entropy term
must be related to the geometry of the catalyst
sutface, but in assessing the relative importance of
geometry in the definition of active centers, it
should be kept in mind that the lattice parameter
is not to be considered solely as a cause but as an
effect. The primary cause has to he sought
in the electronic structure of the metal and a
deeper insight into the latter may be obtained
by means of Pauling’s theory. It is suggested
that active centers are better defined in terms of
metallic bond properties than in terms of geom-
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etry. It is to be noted however that in the case
studied by Beeck, both interpretations, far from
being mutually exclusive, lead to the same predic-
tion concerning the activity of the metals involved.
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MICHEL BOUDART

THE ACTIVITY OF A HYDROLYSATE OF ADRENO-
CORTICOTROPIC HORMONE IN RHEUMATOID
ARTHRITIS

Sir:

Dialysates of pepsin digests of adrenocortico-
tropic hormone (ACTH) have been found active
in rheumatoid arthritis.

ACTH was previously isolated from the pitui-
tary glands of sheep! and hogs.? Its physiologi-
cal functions included stimulation of the adrenal
cortex!? in animals. It was reported by Li® that
the hormone, a protein of molecular weight about
20,000,%? retained its adrenocorticotropic activity
in hypophysectomized female rats after partial
hydrolysis into peptide fragments with an average
chain length of eight amino acid units.

In human subjects, the stimulation of the
adrenal cortex upon administration of ACTH
caused increased excretion of glycogenic corti-
coids, 11-oxysteroids and 17-ketosteroids.*® Thus,
even before the announcement® that ACTH was
active in rheumatoid arthritis, it was of interest
to determine whether the biologically active pep-
tide fragments were also active clinically. Demon-
stration of such activity might lead to synthesis of
a clinically useful product.

Pig pituitary glands were extracted and the
ACTH isolated” as a potent concentrate accord-
ing to Fishman.! Analyses showed N, 15.149%,;
amino-N (Van Slyke), 0.7%. In an adrenal
ascorbic acid depletion assay® using intact rats
in which the pituitary was blocked by adrenal
cortical extract,® this ACTH concentrate showed
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