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Coordination of a water molecule is a common
feature of H,phdta and H,edta complexes of the
manganese(I) ion, which has a large radius (0-80 A).
Hydration in a chelated compound should result in
greater exothermicity and in a smaller change in
entropy (Anderegg, 1971), and this is just the case for
both complexes. Hence these thermochemical data are
satisfactorily interpretable in terms of Mn(OH,)L?%,
which may be present in an aqueous solution.
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Structure of Iodotris(trimethylphosphine)cobalt(l), [Col(C,H,P),]
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Abstract. M,=414.07, monoclinic, P2,/m, a=
7-702 (1), b=13-7147(2), c=9-304(1)A, f=
107-92 (1)°, U=937-3A% Z=2,D,=1.47Mgm™
A(Mo Ka) = 0-71069 A, u(Mo Ko) = 2-848 mm~",
F(000) = 412, room temperature, R = 0-032 for 1466
unique reflections. Each molecule possesses m sym-
metry and the central Co is found in a distorted
tetrahedral coordination environment [Co—I
2-5495 (8), Co—P 2-232(2), 2-237 (1) (x2) A] agree-
ing well with predictions based on magnetic
measurements.

Introduction. The four-coordinate d® complexes of the
second- and third-row transition metals Rh and Ir
adopt a square-planar geometry. This leads to a
low-spin diamagnetic e,(4)a,,(2)b,,(2) molecule in
which the strongly antibonding b,, (zgz_yz) orbital
remains unfilled at the expense of spin-pairing of two

0108-2701/85/081179-03$01.50

electrons. Many examples of such compounds are
known. In contrast the d® Co! complexes adopt a
high-spin e(4)t,(4) electronic configuration. A tetra-
hedral coordination geometry has been predicted but
hitherto unproved as such complexes are easily oxidized
to Co'' or react with neutral ¢ donors to give
18-electron five-coordinate species, generally of
trigonal-bipyramidal geometry. We now report the
crystal structure of Co(PMe,),l, a tetrahedral four-
coordinate Co! @8 complex. The complex was formed as
a byproduct of the sodium-amalgam reduction of the
half-sandwich complex Co(#-C;Me;)(PMe,)I, and was
isolated owing to the ease with which it crystallized
from solution in petroleum ether as deep-blue, tabular,
air-sensitive crystals. The complexes Co(PMe;), X
(X =Cl, Br, I) are most conveniently synthesized by
alternative literature preparations (Klein & Karsch,
1975a,b).

© 1985 International Union of Crystallography
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Table 1. Atomic coordinates with e.s.d.’s in parentheses
and equivalent isotropic vibration parameters

Uea=142,2,U a%a%a,.a;.

X y L4 UeaA?)
I(1) 0-17288 (6) 0-25 0-45067 (6) 0-0773
Co(1) —0-14607 (10) 0-25 0-26001 (8)  0-0458
P(1) —0-1764 (2) 0.25 0.0136 (2) 0-0603
P(2) —0-3005 (2) 0-11934(9)  0-2964 (1) 0-0568
c( —0-0705 (11) 0-1479 (6) —0-0517(7) 0-1190
C(2) —0-3995 (13) 0-25 —0-1245 (9) 0-1051
c(3) ~0-5400 (7) 0-0969 (5)  0-1927(7)  0-0946
C4) —0-1972 (10) 0-0043 (4) 0-2668 (8) 0-1004
C(5) —0-3058 (8) 0-1055 (4) 0-4906 (6) 0-0843

Experimental, Chunky crystal mounted under nitrogen
in a glass capillary, dimensions 0-3 x 0-3 x 0-45 mm.
Enraf-Nonius CAD-4  diffractometer.  Lattice
parameters from the positions of 25 carefully centred
reflections (12 < 6 < 20°). w26 scans with w-scan
width (0-95 + 0-35tan#)°, scan speed 0-97 — 5.49°
min~!, graphite-monochromated Mo Ko radiation.
Absorption correction applied (North, Phillips &
Mathews, 1968); max., min. transmission factors
1-10, 1-00. Data-collection range 1-0 < 6 < 30-0°; ca
2-5% decay in intensity corrected during processing.
4453 reflections measured, 2834 unique (merging
R =0-019) giving 1466 reflections with I > 30(I); index
range h +10, k0/16, 10/12. Structure solved by
heavy-atom method to locate Co, I, P followed by
difference Fourier syntheses revealing all non-hydrogen
atoms. H atoms all located but included in calculated
positions [U(iso) refined to 0-144 (7) A2). Full-matrix
least-squares refinement (on F) with all non-hydrogen
atoms anisotropic. Correction for isotropic extinction
(Larson, 1967) made during the latter stages of
refinement. A Chebyshev weighting scheme (Car-
ruthers & Watkin, 1979) with coefficients 56-0, 74-4,
and 28-6 gave satisfactory agreement analyses. At
convergence R =0-032, wR=0.034, all 4d/o<
0-001.  Secondary-extinction  parameter 25 (3).
Highest peak in final difference Fourier map 0-5 e A-?
located near I(1), deepest trough at atomic sites
—0-06 e A=3. Structure analysis and refinement
carried out using the Oxford CRYSTALS system
(Carruthers & Watkin, 1981) on the VAX 11/750
computer in the Chemical Crystallography Laboratory,
Oxford University. Scattering factors and corrections
for anomalous dispersion taken from International
Tables for X-ray Crystallography (1974).

Discussion. Atomic coordinates and equivalent iso-
tropic thermal parameters are given in Table 1.*

* Lists of structure factors, anisotropic thermal parameters,
H-atom parameters and bond distances and angles involving H
atoms have been deposited with the British Library Lending
Division as Supplementary Publication No. SUP 42203 (12 pp.).
Copies may be obtained through The Executive Secretary,
International Union of Crystallography, 5 Abbey Square, Chester
CHI1 2HU, England.

IODOTRIS(TRIMETHYLPHOSPHINE)COBALT(I)

The molecular structure of Co(PMe,);I is shown in
Fig. 1 (Davies, 1983) which depicts the view along the
Co—I vector. The molecule has m symmetry in the solid
state with the mirror plane passing through Co, I, P(1),
C(2) and H(4). Intramolecular bond lengths and angles
are in Table 2 confirming that the molecule is
approximately tetrahedral as predicted by magnetic
measurements in solution [Klein & Karsch (19755);
Aresta, Rossi & Sacco (1969) for the triphenyl-
phosphine derivatives. Aresta and co-workers also
postulated on the basis of spectroscopic evidence that
these complexes possess the same structure in solution
as in the solid state.]. In this crystal structure the Co—I,
Co—P and P—C distances show no unusual variations
from those found in related complexes, e.g. in
CoI(NO),PPh, (Haymore, Huffman & Butler, 1983),
but a significant distortion is found for the I-Co—P
angles which are 119-26 (6) and 109-77 (4)°. Com-
parison of the various I-Co—P and P—Co—P angles
does however indicate that a molecular-orbital descrip-
tion using a tetrahedral orientation of ligands around
the Co centre is a sufficiently good first approximation
to describe the electronic nature of this paramagnetic

[
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* Col1) HIE)  H(13)
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. €N ;o 7
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Fig. 1. Molecular structure of Co(PMe,),I with numbering scheme.

Table 2. Bond lengths (A) and angles (°) with e.s.d.’s in
parentheses

Primed atoms are related to the corresponding unprimed ones by
the mirror plane at y = 3.

1(1)=Co(1) 2.5495 (8) P(1)—Co(1)-I(1) 119-26 (6)
Co(1)=P(1) 2.232(2) P(2)—Co(1)—1(1) 109-77 (4)
Co(1)—P(2) 2.237(1) P(2)—Co(1)—P(1) 105-24 (4)
P(2)-Co(1)-P(2)  106-84 (7)
P(1)-C(1) 1819 (7) C(1)—P(1)—Co(1) 1153 (2)
P(1)—C(2) 1.801 (8) C(2)-P(1)—Co(1)  120-5(3)
C(2)—P(1)—C(1) 100-9 (3)
P(2)-C(3) 1-826 (5) C(1)-P(1)—C(1") 101.0 (6)
P(2)—C(4) 1-828 (6) C(3)-P(2)—Co(1) 1236 (2)
P(2)—C(5) 1.830 (5) C(4)—P(2)—Co(1)  113:3(2)
C(4)—P(2)-C(3) 101-0 (3)
C(5)—P(2)—Co(1) 114-0 (2)
C(5)—P(2)-C(3) 100-3 (3)
C(5)—P(2)-C(4) 101-6 (3)



J. A. BANDY, J. C. GREEN AND O. N. KIRCHNER

75 s
sz
=8
w

1t

T
L

[y
|
B

Eatiausatn

Fig. 2. Packing of adjacent molecules viewed along a.

compound. The molecular packing is shown in Fig. 2.
The molecules pack in interlocking layers along b with
the iodine ‘head’ fitting into the (PMe;); ‘tail’. The
closest contacts within the layers are H(1)---H(6)-
(1+x,,2) 2:59 and H(2)---H(12)(x,y,—1+z) 2-56 A.
Between layers the closest contacts are H(11)---H(12)-

Acta Cryst. (1985). C41, 1181-1183
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(—x,—y,1—z) 2-45 and H(14)---H(14)(—1—x,—y,1—2)
2.54 A,

We thank the SERC for support (JAB).
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Structure of Bis(acetylacetonato)beryllium(II), Be(C,H,0,),, at 119 K

By S. ONUMA AND S. SHIBATA*

Department of Chemistry, Shizuoka University, Shizuoka 422, Japan

(Received 18 December 1984; accepted 9 May 1985)

Abstract. M, = 207-2, monoclinic, P2,, a = 13:437 (1),
b=11.196 (2), c=17-656 (1) A, f=100-79 (1)°, V
=1131-4(3)A% Z=4, D,=1-22gcm™? MoKa,
A=0-7107A, u=0.94 cm"‘, F(000)=452, T=
119 (1) K, final R =0-037 for 3114 unique observed
reflections. The two independent molecules are similar
and each Be atom is chelated in a distorted tetrahedron
by the two ligands with a Be—O distance of 1-618 (5) A
and an O—Be—O angle of 107-5 (4)°. The chelate rings
of one molecule are planar while those of the other
molecule are folded about the bites by 13-7 (2) and
8-7 (3)°.

Introduction. The structure of the title compound has
been determined at room temperature (Stewart &
Morosin, 1975). However, examination of this structure
shows that equivalent bond distances are distributed
over wide ranges, for example, for O—C from 1:24 (1)
to 1.29 (1) A. Stewart & Morosin collected various

* To whom correspondence should be addressed.
0108-2701/85/081181-03$01.50

data sets over several years because of instrumental
changes and serious radiation degradation of crystals
for different specimens. Their structure analysis was
based on 1929 averaged intensities of these data sets,
which were corrected for degradation individually. As
part of our structural studies on f-diketonato com-
plexes, the refinement of the title complex was under-
taken at low temperature in order to obtain more
accurate information concerning the molecular ge-
ometry and the location of H atoms, and further to
compare the molecular structure with that observed by
gas electron diffraction (Shibata, Ohta & lijima, 1980).

Experimental. Colorless crystals of title compound
obtained by crystallization from benzene. Crystal
specimen cooled by blowing cold N, gas evaporated
from liquid N, and kept at 119 (1) K. Lattice constants
by least-squares refinement of setting angles of 50
reflections (20 < 26 < 30°). Cell-volume contraction on
cooling 3-7%. Graphite-monochromated Mo Ka
radiation, Rigaku four-circle diffractometer AFC-5.
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