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Abstract

The reactions of K[H,B(bta),] (bta = benzotriazol-1-yl) with the coordinatively
unsaturated complexes {RuRCI(CO)PPh,),] {R = C;H,Me-4, C(C=CPh)=CHPh}
proceed with loss of a chloride ligand to give the compounds [RuR(CO)-
(PPh,),{H,B(bta),}] in high yield. Similar treatment of the complexes
[RuHCI(CO)(PPh;);] or [RuH(CO)(INCMe), (PPh,),]* leads to the related hydride
derivative [RuH(CO)PPh,),{HB,(bta),}]. The reaction of K[H,B(bta),] with
[RhCI(CA)(PPh,),] (A =0, S) gives [Rh{H,B(bta), }(CA)PPh,),], the carbonyl
ligand of [Rh{H,B(bta), }(CO)(PPh,),] being labile and readily replaced by xylyl
isonitrile to give the complex [Rh{H,B(bta), }(CNC H;Me,-2,6)(PPh;),]. Inter-
mediates involving monodentate coordination of the dihydrobis(benzotriazolyl)
borate ligand are implicated in some of these reactions.

Lalor [1] and Shiu [2] have reported the convenient synthesis of poly(benzotri-
azolyl)borate salts and described preliminary results regarding their application to
coordination chemistry. We report herein the use of the dihydrobis(benzotriazolyl)
borato chelate (Scheme 1) as a co-ligand for organo-ruthenium and rhodium
chemistry, specifically complexes bearing carbonyl thiocarbonyl, isonitrile, aryl
vinyl and hydrido ligands.

The red coordinatively unsaturated o-p-tolyl complex [Ru(CiH,Me-
4)CI(CO)PPh,),] [3] reacts readily with the salt K[H,B(bta),] (bta = benzotriazol-
1-yl) in dichloromethane at room temperature to produce the 18-electron colourless
complex [Ru(C,H, ,Me-4){H,B(bta), }(COXPPh,),] (1) (Scheme 2) [4*]. A similar
reaction ensues with the unusual a-phenylethynyl-8-styryl complex [Ru
{C(C=CPh)=CHPh}CI(CO)(PPh,),] [5] producing the yellow complex [Ru
{C(C=CPh)=CHPh}{H,B(bta), }(CO)PPh,),] (2) [4*]. The syntheses of 1 and 2

* Reference number with asterisk indicates a note in the list of references.
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Scheme 1. Free and bldentate-coordinated dihydrobis(benzotriazol-1-yl)borate anions.

proceed in a manner similar to those of the hydrotris(pyrazol-1-yl)borate analogues,
with no evidence for intermediate complexes. If a similar reaction is attempted with
the complex [RuCIH(CO)(PPh;),] [6] [a synthetic equivalent for the 16-electron
species ‘“RuClH(CO)(PPh,),”], the desired complex [RuH{H,B(bta),}
(CO)(PPh,),] (3) [4*] is obtained when the reaction is carried out under compara-
tively high dilution. However, under more concentrated conditions, a sparingly
soluble intermediate precipitates from dichloromethane solution. This species redis-
solves under ultrasonic trituration to provide 3 consistent with it being an inter-
mediate and we tentatively formulate it as an anionic complex of a monodentate
coordinated bis(benzotriazolyl)borate ligand, viz [RuHCI{#'-H,B(bta), }(CO)-
(PPh;),]JK (4). A complex of benzotriazole [RuCIH(CO)PPh;),(C,HsN;)] [7] has
been recently described indicating that the steric requirements of 4 are not excessive.
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Scheme 2. Synthesis of ruthenium dihydrobis(benzotriazol-1-yl)borate complexes. R = CsH,Me-4,
C(C=CPh)=CHPh; L = PPh,
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Scheme 3. Synthesis of rhodium dihydrobis(benzotriazol-1-yl)borate complexes. L = PPh;; A=0, S.

For larger scale preparations of 3 it is more convenient to use the cationic hydrido
complex [RuH(NCMe),(CO)PPh,),]* to avoid the precipitation of 4.

Dihydrobis(benzotriazolyl)borate complexes of monovalent rhodium are also
readily accessible via anion metathesis of suitable precursors: The complexes
[RhCI(CA)XPPh;),] (A =0 [8], S[9]) react with K[H,B(bta),] to provide the 18-
electron bis(phosphine) complexes [Rh{H,B(bta), }(CAXPPh,),] {A=0 (5) S (6)
[4*]} (Scheme 3). The analogous iridium complex [Ir{H,B(bta), }(CO)PPh,),]
results from the reaction of Vaska’s complex [IrCI{(CO)PPh,),] and K[H,B(bta),].
The corresponding isonitrile derivative [Rh{H,B(bta), }{CNC,H,Me,-2,6)(PPh,),]
(7) [4* ] may be prepared in high yield conveniently via the substitution of the labile
carbonyl ligand of § with xylyl isonitrile in dichloromethane solution. Somewhat
surprisingly this reaction appears to proceed via an associative pathway: If the
reaction is carried out in diethyl ether suspension, a blue intermediate of apparent
composition [Rh{%'-H,B(bta), }(COXCNC,H,Me,-2,6)(PPh,),] may be isolated
which instantaneously converts to yellow 6 upon dissolution in dichlorometihane.
Thus once gain monodentate coordination of the bis(benzotriazolyl)borate ligand
must be considered and we suspect that this feature may further prove important in
the chemistry of these ligands.
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