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configuration reveals that only pathway C is consistent with the observed
spectral changes. Hence regardless of whether the molecule adopts a
helically chiral or meso static conformation the N—~(~C3H;), groups execute
concerted rotations as described by C.
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Chemistry of Metal Carbonyl Anions. 8.! Derivatives
of Pentacarbonylvanadate(—III), V(CO)s3~
Sir:

Our recent discovery, that noncluster binary carbonyl tri-
anions of manganese and rhenium, M(CO)43-, are readily
synthesized by the reduction of corresponding M,(CO);q or
M(CO)s~ in hexamethylphosphoramide (HMPA),? prompted
us to investigate whether other “superreduced” organome-
tallics could be prepared.

We now report that the reaction of hexacarbonylvana-
date(—1I) with sodium metal in liguid ammonia3* yields a
pyrophoric, deep red substance (I) which has reactivity pat-
terns consistent with those expected of V(CO)s3~. For exam-
ple, the first known derivatives of pentacarbonylvana-
date(—III) are prepared in good yield (50-75%) by reacting
1 with excess PhsMCI1 (M = Sn, Pb). After metathesis of Na*
for tetraethylammonium ion, the air stable salts [Et4N]-
[(Ph3M),V(CO)s])? (M = Sn, Pb), containing new seven
coordinate carbonylvanadate anions, are isolated. Spectra for
these substances in THF are very similar in the carbonyl
stretching frequency region (»(CO) for M = Sn, 19855, 1931
sh, 1884 vs, 1862 shcm™'; M = Pb, 1990 s, 1891 vs, 1864 sh
cm™!), Although these spectra are significantly less compli-
cated than those observed for related neutral PhsSnV(CQO)sL
(L = phosphine),b they are not consistent with molecules of
Ds;, symmetry for which only one infrared active band is ex-
pected.” More spectacularly, triphenylphosphinegold chloride
reacts with I to give bright purple and air-stable (Phs-
PAu);V(CO)s (»(CO) in THF 1958 s, 1889 vs, 1845scm™!),8
the9 first example of an eight-coordinate vanadium carbon-
yl.

Attempts to further characterize I by infrared spectra have
been thwarted by its extreme thermal instability. I cannot be
handled in solution or as a solid above —20 °C. In the absence
of added reactant, I decomposes primarily to non-carbonyl
containing material in addition to small yields (<5%) of
V(CO)¢~. Proof that complete reduction of V(CO)4~ occurs
in liquid ammonia has been obtained by slowly warming so-
lutions of I to room temperature in the presence of triphenyl-
phosphine or 1,2-bis(diphenylphosphino)ethane (dppe). Ex-
tensive decomposition occurs during this process; however, the
only detectable metal carbonyl containing products in the re-
sulting mixtures are V(CO)sPPh;=10 or V(CO)s-
Ph;PCH,CH,PPh,~,!! respectively. Isolation of the latter
species, which contains an uncoordinated phosphine, confirms
that a pentacarbonylvanadium unit is present during the de-
composition of I'2 and provides further evidence that I is likely
to be a highly reduced pentacarbonylvanadate species.!3

Our work strongly suggests that an entire family of highly
reduced metal carbonyl anions!4 should exist. However, certain
of these, in addition to the one described above, may prove to
be thermally and/or solvolytically unstable and thus elude
detection unless preparations are conducted at low tempera-
ture. We have strong evidence that other carbonyl species such
as Co(CO)4~ and Ni(CQ)4 also provide “superreduced”
carbonyl anions.!® These prove to be valuable sources of 15-
and 16-electron cobalt and nickel carbonyl fragments, re-

spectively, for organometallic syntheses.!®!7 Ultimately, it is
hoped that through these studies we can arrive at some general
conclusions on how much negative charge can be added to a
transition metal center before reduction and/or loss of coor-
dinated ligands occur.
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