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Abstract 

Single addition of the nucleophiles X- (X = H, CN, OH) to the less sterically hindered ring in 
[(~6-C6M~)R~(~6-C,6H,6)][BF4]~ (1) proceeds smoothly to produce, as the sole product, [(exe-$- 
C,Mq,X)Ru(#‘-C,,H16)][BF.,]. Use of Na[BD,] in place of Na[BH,] gives the expected shift in v(C-H,,,) 
in the infrared spectrum. 

Nucleophilic addition to coordinated arenes is of significant interest as a syn- 
thetic route to arene functionalisation [l]. While bis(arene)ruthenium complexes are 
expected [2] to be around thirty times less electrophilic than their iron analogues 
they display a number of advantages which make them the more attractive alterna- 
tive in this type of work. These advantages include, (a) the ready availability, via the 
Bennett [3] and Rybinskaya [4,5] syntheses, of unsymmetrical bis(arene)Ru com- 
plexes, and (b) the absence of interfering electron transfer reactions [6,7,8] which 
can occur on the addition of carbon donor nucleophiles and result in the formation 
and rapid decomposition of unstable nineteen and twenty electron species. Use of 
the highly sterically hindered [2_2]paracyclophane ligand has recently been shown to 
direct nucleophilic attack onto less hindered arenes coordinated to the same metal 
centre [9], to produce q4-diene complexes such as [( g4-C,M%H,)Ru( q6-C,,H,,)]. In 
addition, protonation of an q4-[2.2]paracyclophane compound, [( $-C,M%)Ru( n4- 
C,,H,,)], gives a coordinated $-cyclophane, in [($-C,MQRu($-C,,H17)1+, with 
the added hydrogen atom in the endo position [9]. The reaction is believed to 
involve the initial formation of a metal hydride followed by proton transfer to the 
carbocyclic ring. We now report preliminary results of a study involving the use of 
the paracyclophane ligand to direct single nucleophilic attack onto a number of 
r$-arenes. The question of exe or endo addition has been examined by a study of 
the effects of deuterium isotopic substitution on the solid state infrared spectra of 
the products. 

The Starting material [(~6-C6M%)RU(~6-C,6Ht6)][BF4]2 (1) was prepared by a 
published procedure [3,10-121. Reaction of 1 with sodium borohydride in methanol 
at room temperature caused an immediate colour change to dark greenish brown. 
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