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metal sulfide catalysts where reactivity at sulfur is ap-
parently critical to their function. Efforts to isolate 2
without the SO, groups and to determine the reactivity
of the u,-S ligands are underway.
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Summary: The complex (triphos)RhCi(n3-CS,) [triphos =
1,1, 1-tris((diphenylphosphino)methyl)ethane] reacts with
two molecules of F;CC=CCF,, to give the rhodacyclo-

butene complex (triphos)CIRhG(CF ;)=C(CF;)CSC(CF,)-
=C(CF,)S whose structure has been established by X-
ray methods.

Acetylenes with electron-withdrawing substituents are
known to react with »2-CS, metal complexes. Generally,
one molecule of activated acetylene adds to the metal-
7%-CS, moiety. The nature of the metal fragment and of
the coligands determine whether heterocyclic five-mem-
bered metalla ring complexes (eq 1)%2 or 1,3-dithiol-2-yl-
idene derivatives (eq 2)2® are formed.
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Figure 1. ORTEP drawing of the (triphos)CIRhC(CF;)=C-
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(CF3)CSC(CFy)=C(CF)S molecule. For the sake of clarity the

phenyl rings (except for the connecting C atoms) and the F atoms
of the trifluoromethyl groups are not shown. Some relevant bond
lengths (A) and angles (deg) are as follows: Rh-Cl = 2.427 (9);
Rh-PI] = 2.446 (8); Rh-P2 = 2.454 (10); Rh-P3 = 2.305 (9); Rh-C6
= 2.15 (3); Rh-C8 = 2.09 (3); S1-C6 = 1.83 (3); S2-C6 = 1.85 (3);
C6-C7 = 1.50 (4); C7-C8 = 1.30 (4); C9-C10 = 1.36 (5). C6-Rh-C8
= 64 (1); S1-C6-C2 = 105 (2).
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Herein we report the synthesis and the crystal structure
of the rhodacyclobutene complex (triphos)CIRhC(CF5)-
=C(CF3)CSC(CF3)=C(CF3)S (1) [triphos = 1,1,1-tris(di-

phenylphosphino)methyl)ethane], which is obtained by the
unprecedented addition of two molecules of F;CC=CCF,
to the Rh—2-CS, moiety of (triphos)RhCl(n%-CS,)* (2).
Yellow crystals of 15 are formed in 90% yield by reacting
at room temperature a twofold excess of hexafluorobut-
2-yne with a methylene chloride solution of 2.8 The crystal
structure of 17 consists of mononuclear units where the
rhodium atom has a pseudooctahedral coordination given
by the three phosphorus atoms of triphos, one chlorine
atom, and two carbon atoms from the chelating ligand

SC(CF,;)C(CF5)SCC(CF;)C(CFs), which is formed in situ
(Figure 1). The latter ligand contains the five-membered
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CSC(CF;)C(CF3)S heterocycle. To achieve a simple but
useful description of the complicated structure of 1, the
concept of isolobal analogy® is used. The fragment (trip-
hos)CIRh(I) may be taken as a d® L,M fragment with C,,
symmetry, which in turn is isolobal with CH,. Thus the
skeleton 3 of the complex may be related to a cyclobutene
derivative, 4. This description is supported by the value
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of the C(7)-C(8) double bond distance of 1.30 (4) A and
by the almost tetrahedral geometry about C(6). The latter
atom is displaced ca. 0.39 A from the plane of the CS,C,
ring, and such a deformation from planarity is another
evidence of the strong tendency of C(6) toward sp® hy-
bridization. Accordingly, we may consider this compound
as a new unusual example of a spirane-like organometallic
structure where C(6) is shared by two cyclic groups.

In the absence of kinetic measurements as well as of
detectable intermediates, it should be hazardous to propose
a detailed mechanism for the formation of 1. Tentatively,
a reasonable reaction pathway is the one shown in Scheme
I, in which the intermediacy of a dithiocarbene complex
of type 3 is hypothesized. As mentioned above, in fact,
the formation of 1,3-dithiol-2-ylidene complexes by reac-
tion of #2-CS, compounds with activated alkynes is quite
common. In particular, the compounds (triphos)Ni-
[CSzCz(CFa)z]ad (5) and (np3)Ni[03202(CF3)2]3° (6) have
been obtained by reacting F;CC=CCF, with (triphos)-
Ni(n*-CS8,) and (np3)Ni(n?-CS,), respectively. Unfortu-
nately, all our attempts to isolate the 1,3-dithiol-2-ylidene
derivative were unsuccessful.
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This communication reports a new reaction of 7%-CS,
metal complexes and might provide useful information on
alkene and alkyne metathesis reactions. Key intermediates
of these reactions are believed to be, in fact, metalla-
cyclobutane or metallacyclobutadiene complexes which
may be formed by metal-assisted coupling of alkenes or
alkynes with carbene or carbyne ligands.!
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Summary: Vinyloxomolybdenum(VI) complexes have
been prepared from substituted acetylene adducts of
OMo(S,CNMe,), by stereospecific protonation with tri-
fluoroacstic acid and characterized by elemental analysis
and IR and NMR spectroscopy. The isolation of these
compounds suggests routes for the catalyzed reduction
of acetylene by both nitrogenase and certain model sys-
tems for this enzyme.

Because C,H, is a substrate of nitrogenase,' studies of
the binding and subsequent reduction of acetylenes in
model systems may be relevant to the understanding of
the mechanism of action of this enzyme. Of particular
interest is the chemistry of molybdenum-acetylene com-
plexes because it is commonly believed®® that this metal
binds the nitrogenase substrates. It is certainly a con-
stituent of FeMo-co,%® the substrate-reducing prosthetic
group of nitrogenase.® Previously,>'%? we reported the
preparation of OMo(S;CNMe,),(CH;0,CC=CCO,CH,) (1)
from OMo(S;CNMe,), and dimethyl acetylenedi-
carboxylate and the analogous adducts of ditoluoyl-
acetylene (CH;C,H,COC=CCOC¢H,CH;) (2), methyl
propiolate (HC=CCOQ,CH,) (3), and of C,H, itself. Their
varying reactivities and the X-ray structural characteri-
zation of 2 have been reported also.!®'?2 Herein, we report
the protonation of 1, 2, and 8 with trifluoroacetic acid to
form vinyloxomolybdenum(VI) complexes. Closely related
reactions have been reported!? for Mo(C;R,),(S;CNR/5),.
These new compounds extend a very short list of vinyl-
molybdenum compounds with extreme examples!#! being
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