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Abstract

Reactive CO-free monocyclopentadienylvanadium(l) complexes CpV(7n’-
RC=CR")(PMe,), (R,R" = Ph,Ph; Ph,Me; Et,Et) can be synthesized by Mg reduc-
tion of CpVCl,(PMe;), in the presence of free alkyne. Reaction with a second
alkyne, or use of diynes in the reduction, produces metallacycles with the metalla-
cyclopentatriene structure.

The chemistry of CpV' complexes has been much studied since the discovery of
CpV(CO), [1], but with very few exceptions [2,3] all the compounds obtained still
contain strongly bound CO ligands, which considerably restrict the range of
reactions [4*]. Recently we reported CpV(n*-ethylene)(PMe,),, in which the labile
ethylene ligand can be easily replaced by other ligands such as diphenylacetylene or
2,2"-bipyridine [5]. The complexes CpV(5*-RC=CR’)(PMe,), (R,R"= Ph,Ph (1);
Ph,Me (2); Et,Et (3)) can be very conveniently synthesized (in 60-85% yield) by
magnesium reduction of CpVCl,(PMe,), [6] in THF in the presence of free alkyne
(7*].

CpV(l1,(PMe, ), + Mg + RC=CR’ - CpV(RC=CR’ )(PMe;),
(1: R,R" = Ph,Ph;
2: R, R’ = Ph,Me:
3: R,R’ = Et,Et)

This procedure is not limited to alkyne complexes, but can also be used to
prepare other hydrocarbon derivatives, such as the diene complex CpV(n*2,3-di-
methyl-1,3-butadiene)PMe,.

Compounds 1-3 are diamagnetic, the ?C NMR resonances of the acetylenic
carbons (1: 226.8 ppm; 3: 225.6 ppm) indicate that the alkyne acts as a 4-electron

* Reference numbers with asterisks indicate notes in the list of references.
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donor as in CpV(RC=CR’)(CO)L (L =CO, PR,;) [8]. Complex 2 reacts at room
temperature with 2-butyne initially to form the labile (but isolable) intermediate
CpV(1*-PhC=CPh)(n*-MeC=CMge)PMe, (4), and this is followed by coupling of the
alkynes to yield the metallacycle CpV(C,Me, Ph,)PMe, (5).

CpV(PhC=CPh)(PMe, ), + MeC=CMe — CpV(PhC=CPh)(MeC=CMe)PMe,
(1) (4)
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(5)

NMR data indicate that 5 has the bent metallacyclopentatriene structure, as
recently found for CpMo(C,Ph,)Cl by Hirpo and Curtis [9)], and as predicted by
MO considerations for complexes of this type with a formal d?-configuration [10)].
The compound is diamagnetic, with the 1>C NMR resonances of the metallacycle
strongly shifted downfield (§ 273 and 257 ppm) for the two vanadium bound
carbon atoms, and upfield (8 80.80 and 88.71 ppm) for the other two. Metallacycles
6 and 7 are formed directly when CpVCl,(PMe,), is reduced in the presence of
2,7-nonadiyne or 2,8-decadiyne respectively.
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Preliminary studies show that the CO-free alkyne complexes are much more
reactive than their CO-containing counterparts, and react readily with substrates
such as ethylene and butadiene to form C,C coupling products. Full details of the
reactions will be given elsewhere.
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