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Abstract 

The reactions of [RuCIRtCOXPPh,),] (n = 2, R = u-vinyl, g-aryl; n = 3, R = H) with NMe,[B,H,] 

provide the ruthenatetraboranes [RuR(B,HsXCOXPPh,),]. The crystal structure was determined for 

the compound with R = H. The latter reacts with N-halogen0 succinimides to give the halogen0 

derivatives [RuR(B,H,XCOXPPh,),] (R = Cl, Br, I) and with ‘BuNC in dichloromethane to give 

[RuCIH(CN’B~),(PP~,)~]. Sodium dialkyldithiocarbamate displaces the B,H, moiety from the 

halogen0 derivatives, with formation of [Ru(S,CNMe,),(COXPPh,)]. 

Metalla-octahydrotetraboranes (L,MB,H,) bearing halide or a-organyl ligands 
are unknown [l], but the former are assumed to be intermediates in the formation 
of the unusual boraallyl complexes of Group 10 metals [2]. We report below initial 
investigations of the a-organometallic and halide chemistry of the L,MB,H,,, 
metallaboranes. 

We initially thought that a possible entry into a-organyl/B,H, chemistry might 
be opened by the synthesis of a hydride/ B,H, complex followed by hydrometalla- 
tion of suitable alkynes or alkenes. The reaction of [RuClH(COXPPh,),l or 
[RuH(COXNCMe),(PPh,),]ClO, with NMe,[B,H,] in dichloromethane gives a 
high yield of the colourless complex [RuH(B,H,XCO>(PPh,),l [3*], which we 
have structurally characterised [4*] (Fig. 1). The retention of the solid-state 
structure in solution is suggested by 31P, l1 B and ‘H NMR spectroscopy [3 * I. This 
complex has been described previously [51, but as with most metallatetraborane 
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Fig. 1. Molecular geometry of the complex [RuH(B,H,XCOXPPh&l. BondOlengths (&I Rul-Bl 

2.439(6), Rul-B3 2.484(6), Bl-B3 1.738(9), Bl-B2 1.80(l), B2-B3 1.808(9) A. Angle between the 
planes defined by Rul-Bl-B3 and Bl-B2-B3 = 124.4”. Phenyl groups are omitted for clarity. 

chemistry, nothing is known about its reactivity. We find that the B,H, unit is 
readily cleaved from this complex by an excess of tert-butylisonitrile in dichloro- 
methane, giving [RuHCl(CN t Bu),(PPh,),]. Treatment of [RuH(B,H,XCO)- 
(PPh,),] with N-halogenosuccinimides, however, leads to selective cleavage of the 
Ru-H bond and formation of the first transition metal-halide derivatives of B,H,, 
uiz. [RuX(B,H,XCOXPPh,),] [61, despite the stability of the hydrido complex 
towards simple acids (HCIO,, HPF,, etc.). Electrophilic halogenation of 
[Mn(B,H,XCO),] leads exclusively to exe-bromination of the unique BH, group 
[7], but in the present case it is the Ru-H bond which is cleaved. Both the halide 
and B,H, ligands are cleaved from the halide complexes upon treatment with 
sodium dimethyldithiocarbamate, to give the complex [Ru(S,CNMe,),(COXPPh,)]. 

The complex [RuH(B,H,XCOXPPh,),] is suprisingly unreactive towards alkynes 
or alkenes under ambient conditions. The required a-organyl complexes 
[Ru(RXB,H,XCOXPPh,),] [R = C,H,Me-4, CH=CHC,H,Me-4, CPh=CHPh, 

[RuClH(COXPPh,),l 

[RuH(COXN(!~e)2(PPhJ)zl+ 

I (i) 

(ii) 

/ (iii) [Ru(S,CNMe,),(COXPPh,)l 

[RuHCI(CNCMe,),(PPh,)21 

I (iv) 

[RuX(B,H&COXPPh,),l - 

Scheme 1. (i) NMe,[B,H,l; (ii) CNCMe,; (iii) X-NC,H,O,, X = Cl, Br, I; (iv) NaS,CNMe,. 
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[RuCIR(CO)(PPh,),]+NMe,[B,H,] - [RuR(B,Hs)(CO)(PPh&] 

R= VCH, qph 

OCH, yph Ph 

Scheme 2. Synthesis of organometallic ruthenatetraboranes. 

C(CXPh)=CHPhl [8*1 are, however, accessible uiu the reactions of the coordina- 
tively unsaturated complexes [RuClR(CO)(PPh,),l with NMe,[B,H,l in 
dichloromethane solution or methanolic suspension under ultrasonic irradiation. 
The complexes are remarkably robust, and show no tendancy to undego reductive 
elimination of arene or olefin, or intramolecular hydroboration under ambient 
conditions. 
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