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Abstract 

Dimethyldithiocarbamate displaces chloride from both the carbene centre and 
the metal in Ru[=CCl(2-pyrrolyl)]Clz(CO)(PPh,), to give the stable ruthenium-sub- 
stituted 1-azafulvene Ru(C[C,H,N]SCNMe,S)( q2-S,CNMe,)(CO)(PPh,) (A). Com- 
pound A can be protonated (reversibly) or methylated at the nitrogen of the 
1-azafulvene to give compounds B and C respectively. The structure of B has been 
determined by a single crystal X-ray study. 

1-Azafulvenes are reactive species of which there are comparatively few stable 
examples [l]. There is one example of a l-azafulvene being stabilised by N-coordi- 
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nation to a metal-ligand fragment [2] as in 2. Consideration of canonical form lc - - 
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above suggests that attachment of an electron-releasing metal-ligand fragment at 
the 6-position of a l-azafulvene as in 3 should also have a stabilising effect. If the 
ML,, fragment had bulky ligands then some steric protection of the very electro- 
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philic C-6 site might also result. In the preceding communication [4] we described a 
non-isolable l-azafulvene metal complex from reaction of a chloropyrrolylcarbene 
complex of ruthenium with catecholate. Herein we report that replacement of 
catecholate in the above reaction by the singly charged bidentate ligand, dimethyldi- 
thiocarbamate yields a stable l-azafulvene complex (A), and that the complex A can 
be protonated (reversibly) and methylated at the I-azafulvene nitrogen atom. We 
also report the crystal structure of the protonated derivative [Ru(=C(SCNMe,S)(2- 
pyrrolyl)}(q*-S,CNMe,)(CO)(PPh,)]ClO,. 

Treatment of Ru[=CCl(2-pyrrolyl)]CI,(CO)(PPh,), [3] with sodium dimethyldi- 
thiocarbamate results in displacement of chloride from both the carbene centre and 
the metal, with the carbamate ligand bridging the Ru-C bond just as the catecho- 
late group does [4]. However, in the case of carbamate the remaining chloride ligand 
is also displaced from the metal, together with a triphenylphosphine ligand, and 
under the reaction conditions the nitrogen atom of the pyrrole ring is deprotonated 
to yield the uncharged 6-metallated I-azafulvene complex Ru(C[C,H,N]SCNMe,S)- 
(n2-S,CNMe2)(CO)(PPh3) (A). This transformation and the further reactions of A 
are depicted in Scheme 1. IR, ‘H, and i3CNMR data for compounds A, B, and C 
are presented in Table 1. 

Compound A is readily protonated by addition of acid to give the cation B, and 
deprotonation of B is brought about by addition of the base DBU. A is also rapidly 
methylated at room temperature by addition of Me1 to form the cation C. 

To confirm the proposed metallacycle formulation the crystal structure of cation 
B, as its perchlorate salt [Ru{=C(C,H,NH)SCNMe,S}( q2-S,CNMe2)(CO)(PPh,)]- 
ClO,, was determined. Crystal data: C,,H,,ClN,O,PS,Ru, M = 808.98, monoclinic, 
space group, P2,/c, a 11.019(l), b 15.242(2), c 20.542(l) A, p 91.947(6)O, U 3448.2 
A3, z = 4, 0,1.558 g cm-‘, &MO-K,) 8.44 cm-‘, 4437 observed data (I > 3a(I)) 
were collected on a Nonius CAD-4 diffractometer at room temperature using 
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Fig 1. Molecular structure of [Ru{=C(C,H,NH)SCNMe,S)(q2-S$NMe2)(CO)(PPh3)] ‘. 

MO-K, radiation (A 0.71069 A). Data were corrected for Lorentz, polarisation, and 
absorption effects. The structure was solved by conventional Patterson and Fourier 
techniques and refined by full-matrix least-squares to R = 0.053, R w = 0.060. Tables 
of atom coordinates and bond parameters have been deposited at the Cambridge 
Crystallographic Data Centre. 

The structure is shown in Fig. 1. The observed C-S bond distances are compati- 
ble with a representation of the bonding as in 4, and so suggest that the bonding in 
compound A can be represented as in 5. 

- 
3 I 

H--N, c’ N1 \ 3 
'C 

4 5 

References 

1 R.A. Jones and G.P. Bean, The Chemistry of Pyrroles, Academic Press, London, 1977, p. 425. 
2 R. Aumann, E. Kuckert, C. Kruger, and K. Angermund, Angew. Chem. Int. Ed. Engl., 26 (1987) 563. 
3 G.R. Clark, D.J. Hodgson, M.M.P. Ng, C.E.F. Rickard, W.R. Roper. and L.J. Wright, J. Chem. Sot. 

Chem. Commun., (1988) 1552. 
4 G.J. Irvine, C.E.F. Rickard, W.R. Roper, and L.J. Wright, J. Organomet. Chem., 387 (1990) CS. 


