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Summary 

Halogens react with ruthenium acetylide complexes to give dark green 
halovinylidene derivatives. In one case, bromination of the phenyl ring of 
the parent phenylacetylide complex occurs, as shown by the X-ray structure 
of [Ru{C=CB~(C~H~B~-~)}(PP~~)~ (n-C,H,)] [Br, ] *CHC13. The Ru-C and 
C=C distances are 1.85(l) and 1.31(2) A, respectively. 

Both experimental [l] and theoretical studies [ 21 have shown that in 
transition metal acetylide complexes, the fl-carbon is electron-rich, and behaves 
as a nucleophile towards reagents such as H’, Me’ and Et’ (as the trialkyl- 
oxonium salts), alkyl halides [ 31, C7H, ’ and arenediazonium salts [4]. The 
resulting complexes contain vinylidene ligands, and there is considerable cur- 
rent interest in the chemistry of these metallocumulene complexes [ 51. 

We have found that this characteristic reactivity extends to the halogens 
Cl,, Br, and IZ . For example, excess liquid bromine reacted with 
Ru(CzPh)(PPh3)2(q-CsHS) (1) in tetrahydrofuran solution to give an essen- 
tially quantitative yield of a dark green crystalline complex 2. Its relative 
insolubility, and salt-like nature, precluded full characterisation by conven- 
tional spectroscopic methods; a single crystal X-ray study was therefore car- 
ried out. 

*For Part 3, see ref. 4. 
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Fig. 1. PLUTO plot of cation in [Ru {C=CBr(C,H,Br-4)}(PPh,),(l7-C,H5)1 [Br, 1 *CHCI, (2). showing 

atom numbering system. Bond lengths: Ru--C(w) (a~.) 2.26. Ru-P(1) 2.366(5), Ru-P(2) 2.366(5), 

Ru-C(1) 1.85(l), C(l)-C(2) 1.31(2), C(2)-Br(l) 1.93(2), C(2)-C(3) 1.49(2) A. Bond angles: P(l)- 

Ru-P(2) 103.3(2), P(l)-Ru-C(l) 88.2(5), P(2)-Ru-C(l) 93.6(5), Ru--C(l)----C(2) 169.4(14). C(l)- 

C(2)-Br(1) 116.8(13), C(l)-C(2)-C(3) 126.8(15)‘. 

There are two points of interest in this reaction. One is the remarkable 
resistance of the Ru-C bond in the parent acetylide to cleavage by the 
halogen, a reaction commonly found in alkylmetal chemistry [ 81. The reac- 
tion is consistent, however, with previous experience of the highly nucleo- 
philic character of the p-carbon atom. Secondly, the facile bromination of the 
phenyl ring is consistent with the highly electron-releasing substituent paru 

to the substitution position. Whether addition to the p-carbon or ring sub- 
stitution occurs first has not been determined; even with a deficiency of 
bromine, the characteristic dark green colour of 2 is observed. 

Full details of the chemistry of this and related complexes obtained in sim- 
ilar reactions with other halogens will be described elsewhere. 
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