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rium is involved between a carbonyl of cobalt
(possibly dicobalt octacarbonyl or the hydrocar-
bonyl), carbon monoxide and the olefin, the latter
being able to substitute for some of the CO in the
carbonyl. One possible scheme for the reaction is

[Co(CON]2 + CeHio 2 [Cox(CO)CeH] + CO (1)
(A)
2C0(CO)7C5H10 + 2H2 —_—
2C:HLCHO + [Co(COX]s (2)

[Co(COYs]s + 4CO === 2[Co(CO)l: (3)

It is possible that the postulated intermediate
(A) is formed from the decomposition of the com-
plex [Co(CO)solefin]+[Co(CO)4]~ recently sug-
gested by Orchin® but further work is required,
especially since the above tentative scheme does
not assign a role to the hydrocarbonyl.

(8) M. Orchin, in **Advances in Catalysis,”’” Vol. V, Academic Press,
Ine,, New York, 1953, p. 407.
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POLYATOMIC SPECIES IN SILVER VAPOR!
Sir:

Calculation of the molecular weight of silver va-
por from the measured vapor velocity? and success
of the famous Stern—Gerlach experiment in yield-
ing in an inhomogeneous field the splitting predicted
for a beam of silver atoms? apparently established
beyond doubt that silver vapor is monoatomic at
low pressures. We have found, however, a high
concentration of polyatomic species in silver vapor
at ~107%to 10~ % atm. pressure.

By use of a method developed by Mayer* and
Volmer,® we have measured the apparent molecular
weight of silver vapor in a graphite box containing
two small holes.

Pressure inside the box can be calculated from
the hole areas, rate of weight loss due to escaping
vapor, temperature and the molecular weight of
the vapor by use of Knudsen’s equation.® The
pressure can also be calculated from the angle ¢
through which the force of the escaping vapor
causes the box to rotate about a wire of torsion con-
stant D. The equation used is P = 2D¢/(qia1 +
@2a2), where a; and a, are the areas of the holes and
g1 and g, are distances from the axes of the holes to
the wire. Simultaneous solution of the equations
vields the molecular weight M of the vapor.

Fifteen determinations at 1310 to 1420°K. gave
M = 278 (2.56 times the atomic weight) with an
estimated maximum uncertainty of =+=90. This
high average molecular weight cannot arise from
systematic error because concurrent determinations
of the molecular weights of tin” and germanium?®

(1) Supported in part by the Office of Naval Research and in part
by the Atomic Energy Commission,

(2) O. Stern, Z. Physik, 8, 417 (1920).

(8) W. Gerlach and O. Stern, ibid., 9, 349 (1922).

(4) H. Mayer, ibid., 67. 240 (1931).

(5) M. Volmer, ibid., Chem., Bodenstein Festband, 863 (1931),

(6) M. Knudsen, Ann. Physik, [4] 28, 999 (1909).

(7) A, W. Searcy and R. D, Freeman, TH18 JOURNAL, in press.
(8) A. W, Searcy and R, D, Fresman, vnpublished data.
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vapors yielded values within estimated error of the
atomic weights.

The existence of polyatomic ionic speciesin the va-
por of silver metal was recently established through
direct observation of the ions in a 60° single di-
rection focusing mass spectrometer of very high
sensitivity. In one run at various temperatures
above the melting point and below 1500° silver va-
por was found to contain ionic species (presumably
formed by thermal ionization) corresponding to the
compositions Ag+, Ag,, Ags* and Ag,* in approxi-
mate relative intensities 15:7:30:1, respectively.

Identification of these species was made on the
basis of the mass numbers observed, which were
known from magnetic field calibration with a pro-
ton resonance fluxmeter, and on the basis of a char-
acteristic mass spectrum for each species which re-
sults from the isotopic composition of silver. It
has not been possible as yet to search for higher
polymers which may also exist,

There is, of course, considerable uncertainty as-
sociated with the extension of these data to the
relative abundances of neutral polyatomic species in
the vapor state, but it may be noted that the above
relative intensities would give an average molecular
weight for silver vapor in good agreement with the
above molecular weight determination.
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MICROBIOLOGICAL TRANSFORMATIONS OF
STEROIDS. XIL' 17«-HYDROXYLATION

Sir:

Preceding publications from our own as well as
other laboratories have been concerned with the
microbiological oxygenation of the steroid molecule
at various positions of the skeleton, The introduc-
tion of a hydroxyl group into positions 63,%%
78,%% 8;?2 11a,b2888 118,2789 144,210 151! and
16,213 by the action of various genera of the fila-
mentous fungi has been described. In some in-
stances a simultaneous introduction of two hy-
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