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Summary: A complex containing the novel mixed Zintl
ion As6S2- is obtained from the reaction of Cpx2Co2(CO)2
(Cpx ) C5Me4Et) with As4S4[Cr(CO)5]n (n ) 1, 2) in
boiling xylene. CpxCoAs6S (1) is formed along with
already known Cpx2Co2As6 (2), CpxCo(CO)As4S3 (3), and
Cpx2Co2As2S3 (4). The product distribution and nature
of the products show that the Cr(CO)5 groups play the
role of sulfur-abstracting reagents rather than that of
protective groups.

The bulky Cr(CO)5 fragment is very useful in the
stabilization of unusual main group clusters or ring
systems, e.g., [Sn6{Cr(CO)5}6]2- 1 and [Te4{Cr(CO)5}4]2
and may, therefore, be regarded as an organometallic
protective group. It is also known that the presence of
Cr(CO)5 groups may exert considerable influence on the
coordination chemistry of white phosphorus.3 The idea
of this concept is to stabilize labile intermediates by
addition of a bulky organometallic reagent as a third
component to the original reaction mixture. It has not
yet been used for mixed cage molecules from group 15/
16 elements, e.g., realgar, As4S4. The latter exhibits a
rich coordination chemistry which is dominated by the
fragmentation of the cradle to give a variety of AsS
ligands of smaller size, whereas complexation of the
intact molecule is restricted to only one example.4c

We have observed that the reaction of Cpx2Co2(CO)2
(Cpx ) C5Me4Et) with a mixture of As4S4[Cr(CO)5]n (n
) 1,2)5 in boiling toluene or xylene gives complexes of

compositions CpxCoAs6S (1),6 Cpx2Co2As6 (2),7 CpxCo-
(CO)As4S3 (3),4c and Cpx2Co2As2S3 (4).4c Identification

of the known products 2-4 occurs by mass spectrometry
and comparison of IR and 1H NMR spectra. Complex
1 was characterized by means of 1H NMR, analytical
methods, and X-ray crystallography.8 The molecular
structure consists of an As6S norbornadiene-type cage
to which a CpxCo fragment is coordinated via four As
atoms (Figure 1). The rectangular As4 face is formed
by two short (2.333(2) Å) and two long (3.07(1) Å) As-
As distances. Similar structures have been reported for
[E7Cr(CO)3]3- (E ) P, As, Sb),9 which are directly
derived from E7

3- Zintl ions. It is striking that in
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[As7Cr(CO)3]3- and in 1 the As-As bonds being directly
coordinated to the metal atom are about 0.12 Å shorter
than the four other ones. This indicates at least in part
a contribution of a metal clamp effect, which is also
evident from a comparison with 3.4c Here, the CpxCo
fragment is only inserted into the basal As-As bond.
Thus, the nonbonding distance As1‚‚‚As4 in 1 is shorter
by 0.21 Å than that in 3, and As2-As3 is shorter by
0.41 Å than the distance between the corresponding
sulfur bridges in 3.
The influence of the Cr(CO)5 groups on the nature of

the products is evident from a comparison of the reaction
with that of Cpx2Co2(CO)2 with As4S4 alone. In boiling
xylene, the latter proceeds in a comparatively selective

manner to give Cpx2Co2As2S3 and Cpx3Co3As2S4.4c Com-
pounds as rich in arsenic as 1 do not form at these or
lower temperatures. Interestingly, CpxCo(CO)As4S3 has
to be directly synthesized from Cpx2Co2(CO)2 and As4S3,
and the yields are much lower in this reaction. There-
fore, the Cr(CO)5 fragment serves as a sulfur-abstract-
ing reagent. The fate of the Cr carbonyl is not known,
but one may speculate that as polysulfur species with
attached Cr(CO)5 groups have not been observed, they
finally end up as binary Cr sulfides.
In conclusion the reaction of (C5Me4Et)2Co2(CO)2 with

As4S4[Cr(CO)5]n (n ) 1,2) does not lead to the expected
stabilization of labile As/S cage derivatives. Instead, 1
forms which is the first transition metal complex
containing a mixed Zintl ion from two different p-block
elements as a ligand. On the basis of these findings, a
previous structure proposal for [CpxFe(CO)2]As5S210 may
be corrected by formal substitution of one As- in As6S2-

by S. The final substitution product in this series
(Chart 1) would be the neutral cage molecule As4S3.
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Figure 1. Structure of 1. Selected bonding and nonbond-
ing distances (Å) and angles (deg): Co(1)-As(1) 2.417(3),
Co(1)-As(2) 2.433(3), Co(1)-As(3) 2.430(2), Co(1)-As(4)
2.419(2), As(1)-As(2) 2.331(2), As(3)-As(4) 2.336(2), As(1)-
As(6) 2.450(2), As(2)-As(5) 2.454(2), As(5)-S(1) 2.210(5),
As(6)-S(1) 2.211(5), As(1)‚‚‚As(4) 3.040(3), As(2)‚‚‚As(3)
3.108(3); As(1)-Co(1)-As(2) 57.5(1), As(2)-Co(1)-As(3)
79.5(1), As(2)-As(1)-As(6) 104.4(1), As(1)-As(6)-As(4)
76.6(1), As(5)-S(1)-As(6) 106.1(2).

Chart 1
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