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Abstract 

The reactions of K[HB(pz),] (pz = pyrazol-l-yl) with the coordinatively un- 
saturated u-vinyl complexes [Ru(CR=CHR)Cl(CO)(PPh,),1 ‘(R = H, Me, C,H,) 
proceed with loss of a chloride and a phosphine ligand to provide the compounds 
[Ru(CR=CHR)(CO)(PPh,){HB(pz),}] in high yield. Similar treatment of the com- 
plex [Ru(C,H,Me-4)Cl(CO)(PPh,),] leads to the related o-aryl derivative 
[Ru(C,H,Me-4)(CO)(PPh3)oB(pz),}] whilst the complex [RuCIH(CO)(PPh,), ] 
treated successively with diphenylbutadiyne and K[HB@z),] provides the unusual 
derivative [Ru(C(C%CPh)==CHPh)(CO)(PPh,)oB(pz), )I_ 

The rapid expansion in research into the coordination chemistry of poly(pyrazol- 
1-yl)borates has focussed on the first row transition metals and Group 6 [l]. The 
chemistry of hydrotris(pyrazol-1-yl)borato complexes of the second and third transi- 
tion series and in particular that of Group 8 [2-61 remains underdeveloped, though 
for no obvious reason. This report describes a facile and high yielding entry into 
organometallic hydrotris(pyrazol-1-yl)boratoruthenium chemistry. 

The 16-electron u-Z-vinyl complexes [Ru(CR=CHR)Cl(CO)(PPh,),l (R = H, 
Me, C,H,) are readily obtained in high yield via the insertion of the appropriate 
disubstituted alkyne into the ruthenium hydride bond of [RuClH(CO)(PPh,),] [7]. 
Treating bright red solutions (dichloromethane or tetrahydrofuran) of these com- 
plexes with K[HB(pz),] results in slow decolourisation and formation of the 
colourless 6-coordinate compounds [Ru(CR=CHR)(CO)(PPh,)oB(pz),}] [R = H 
(l), Me (2), C,H, (3)]. Addition of hexane completes precipitation of potassium 
chloride and the products are obtained in high yield by concentrating the solvent 
mixture under reduced pressure. Because the syntheses of the vinylruthenium 
precursors are high yielding and produce no major side products which react with 
K[HB(pz),] it is also possible to prepare the complexes l-3 in “one pot” starting 
from the hydridoruthenium complex [RuClH(CO)(PPh,),] and the appropriate 
alkyne. 
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Scheme 1. Hydrotris(pyrazd-I-yl)boratoruthenium(II) complexes (a) + K[HB(pz)],, - KCI, - PPh,; (b) 
PhCkCCkCPh, + aHB@z),], - KCl, -2 PPh,. L = PPh,; R = H, Me, GH,. 

The pale yellow or white complexes show one CO-associated infrared absorbance 
[e.g., 1: 1927 cm-’ (Nujol)] in addition to bands typical of phosphine and 
hydrotris(pyrazol-l-yl)borate ligands (Table 1). The borohydride moiety is particu- 
larly evident, with a band being observed in the region 2450-2500 cm-‘. The 
molecular composition was confirmed by FAB-EI mass spectrometry (nitrobenzyl 
alcohol) with peaks being observed in all cases for the molecular ions in addition to 
those for sequential loss of the vinyl, carbonyl, borate and phosphine ligands. 

The class of compounds 1-3 was extended to include a-aryl derivatives by 
employing the corresponding complex [Ru(C,H,Me-4)Cl(CO)(PPh,),] [8]. Treating 
the latter with K[HB(pz),] provided [Ru(C,H,Me-4)(CO)(PPh,)oB(pz),}] (4) as 
colourless air-stable crystals. Spectroscopic data (Table 1) indicate that the com- 
pound 4 is analogous to 1-3. 

The molecular geometry of this class of compounds was confirmed by a crystal 
structure determination of the unusual Z-a-(phenylethynyl)+styryl derivative ob- 
tained by treating the hydrido complex [RuClH(CO)(PPh,),] successively with 
diphenylbutadiyne and the salt K[HB(pz),] [9]. 
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