CHEMICAL COMMUNICATIONS, 1967

747

The Crystal Structure of Azulene Dimolybdenum Hexacarbonylt

James S. McKecunie and Iamx C. Paur*
(W.A. Noyes Chemical Laboratory, University of Illinois, Urbana, Illinois, 61801)

AZULENE DIMOLYBDENUM HEXACARBONYL (I),
C,0HgMo0,(CO), was first prepared by DBurton,
Pratt, and Wilkinson,! and subsequently investi-
gated by King and Bisnette,? with various struc-
tures being proposed for the complex.-® More

recently, Churchill* has determined the structure
of an iron carbonyl complex of azulene, C,jH Fe,-
(CO);, shown to be (II). We have investigated
the crystal structure of (I) to determine the
molecular geometry.

t When this study was essentially complete, we heard that Professor Melvyn R. Churchill, Harvard University,
Cambridge, Massachusetts, was completing a study on a different crystalline modification of azulene dimolybdenum
hexacarbonyl. The results of Professor Churchill’s work on azulene dimolybdenum hexacarbonyl and on guaiazulene
dimolybdenum hexacarbonyl, which does not exhibit random disorder, are presented in the preceding Communica-
tion. We thank Professor Churchill for sending his results to us prior to publication.
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The compound was prepared by the method of
Burton and his co-workers,! but initially only
extremely fine needles were obtained. These

(OC),Fe

{I1)
Fe(CO),

were disslved in methylene dichloride and upon
evaporation, some larger needles were found
among the finer material. The crystal which we
have studiedt belongs to the monoclinic system,
with a =9-30, b= 1281, c¢=1413A, and
B = 111°20’, as determined from precession
photographs with Mo-K, radiation (A = 0-7107 A).
There are four molecules of C;gHzM0,(CO), in the
unit cell and the space group is P2,;/c. Intensity
data were collected by equi-inclination Weissen-
berg photographs (Mo-K, radiation) and visunal
estimations. The data fade out quite rapidly and
only 875 independent, non-zero reflexions were
obtained. After location of the molybdenum
atoms and the atoms of the carbonyl groups, it
became obvious that the hydrocarbon crystallized
in a statistically disordered fashion, reminiscent
of azulene itself.5 Inclusion of the atoms of the
azulene skeleton in a 2-fold disordered orientation,
with C-1, C-2, C-3, C-5, C-6, and C-7 overlapping
C-57, C-6/, C-7/, C-1’, C-2/, and C-3’ respectively,
followed by a full-matrix least-square analysis has
given, at the present stage of refinement, an
R-factor of 0-085 on all observed reflexions. A
drawing of the molecular structure viewed along
the c-axis is shown in the Figure.

The packing disorder and the limited data
available to us restrict the conclusions which can
be drawn concerning the bonding. The chemical
structure consists of two Mo(CO),; groups on the
same side of the azulene molecule with a Mo-Mo
distance of 3-24 A, agreeing well with similar
distances found in other structures.® The struc-
ture of the complex in the crystal can be considered
to have an approximate 2-fold rotation axis,
bisecting the Mo—Mo bond and relating an azulene
molecule in one orientation to one in the other
orientation.
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While the standard deviations of the Mo-C
(0:03—0-04 A) and C-C (0-06—0-08 A) bond
distances are very high, a few general conclusions
can be drawn about the bonding. One molyb-
denum atom apparently complexes to a five-
membered ring giving equal Mo-C distances of
2-3¢ A (average of ten such distances ranging
from 2-22—2-44 A). The other molybdenum
atom complexes to the seven-membered ring,
giving approximately equal Mo-C distances to the
five atoms which are not part of the five-membered
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F1GURE. A view of the structure along the c-axis. One
orientation of the azulene molecule is shown as a solid line,
the other by a discontinuous line. The pseudo 2-fold
axis velating the two ovientations, and bisecting the
Mo-1-Mo-2 bond is shown.

ring, but further structural details must be
inferred from the results of the study on
guaiazulene dimolybdenum hexacarbonyl,{ where
no random disorder occurs. The angle between
the best plane through the atoms of the five-
membered ring and that through the five com-
plexing atoms of the seven-membered ring is 15°.
The conclusions drawn from this study are in
general agreement with the results of the study on
the triclinic modification where a similar struc-
tural disorder is found, and with the structure of
guaiazulene dimolybdenum hexacarbonyl.t
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