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Abstract 

Reaction of [($-p-cymene)RuCl(L*)] with A&IO, in Me&O gives a perchlorate complex which on 

subsequent treatment with PPh,, y-picoline or Cl- yields adducts showing that there can be retention as 

well as inversion of configuration at the metal centre. The (R)n”,(S)c absolute configurations of the 

chiral centres in the triphenylphosphine adduct have been established by an X-ray diffraction study 

[HL*, (S)-a-methylbenzylsalicylaldimine]. The CD spectral study reveals that there is an inversion of 

configuration during formation of the PPh, adduct. 

Current interest [l-5] in the chemistry of chiral half-sandwich transition-metal 
complexes is directed towards understanding the mechanistic aspects of chemo- and 
stereo-selective reactions that are mediated by electron-deficient pyramidal inter- 
mediates. Although chiral cyclopentadienyl complexes have been the subject of 
extensive studies [l-4], the chemistry of analogous arene complexes is virtually 
unknown [6]. In this communication we report some preliminary results obtained 
from a stereochemical investigation carried out with a diastereoisomeric aren- 
eruthenium(I1) complex, [( $-p-cymene)RuCl(L*)], of a chiral bidentate N,O-donor 
Schiff base ligand [HL* = (S)-a-methylbenzylsalicylaldimine]. 

Syntheses relevant to this work * are depicted in Scheme 1. The reactions were 
carried out under dinitrogen atmosphere with a 1 : 1 molar ratio of the reactants. 
The precursor complex, [($-p-cymene)RuCl(L*)], is obtained as a mixture of two 
diastereoisomers (1, 1’) in a 5.7: 1 molar ratio, as indicated by the ‘H NMR 
spectrum of the mixture. This mixture reacts with AgClO, in acetone at 0 o C to give 

* Analytical data [C.H,N found (talc.)]: 1, 59.7 (60.6) 5.9 (5.7) 3.0 (2.8); 2, 53.3 (53.7) 5.2 (5.0) 3.2 

(2.5); 3, 57.6 (57.5) 5.0 (4.6). 1.7 (1.5); 4, 57.1 (57.1). 5.7 (5.4) 4.5 (4.3). Selected ‘H NMR data (6, 

ppm) for 1 (in CDCl,, 200 MHz): {C(CH,),, 0.99 (d); 1.14 (d)}; (p-CH,, 2.11(s)}; 1’: {C(CH,),, 

1.17(d); 1.22(d)); ( p-CH,, 2.16(s)); 2 (in acetone-d,): (C(CH,),, 1.10(d); 1.13(d)); (p-CCH,, 

2.10(s)): 3’ (in CDCl,): (C(CH,),, 0.85(d); 1.07(d); (p-CCH,, 1.59(s)}; 3: {C(CH,),, 1.12(d); 
1.18(d)); { p-CCH,, 1.71(s)}; 4 (in CDCl,): {C(CH,),, 0.82(d); 1,04(d)); [(p-CH,, 1.79(s)}; 4’: 

(C(CH,),, 1.06(t)}; {( p-CH,, 1.83(s)] (s = singlet, d = doublet, t = triplet, J(H-H) = 7 Hz). 
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Fig. 1. The molecular structures of two [(#-p-cymene)Ru(PPh3)L*]+ cations in the unit cell along with 

the atom labelling scheme. Selected bond lengths (A) and angles (deg): Ru(l)-C,“, 1.771: R”(2)-C,h, 

1.741; Ru(l)-P(l), 2.360(2); Ru(2)-P(2), 2.383(3); Ru(l)-O(l), 2.061(8); Ru(2)-O(2). 2.074(6); Ru(l)- 

N(l), 2.140(9); Ru(2)-N(2), 2.094(8); C&Ru(l)-O(l), 122.8; C;-Ru(l)-N(l), 129.9; C,“-Ru(l)-P(l), 

130.2; C;-R”(2)-P(2), 130.4; C$Ru(2)-O(2). 121.4; C,h-Ru(2)-N(2), 131.3; P(l)-Ru(l)-N(l), 89.6(2): 

P(2)-Ru(2)-N(2), 88.4(3); P(l)-Ru(l)-O(l), 82.6(2); P(2)-Ru(2)-O(2), 80.6(3); O(l)-Ru(l)-N(l), 

86.0(3); 0(2)-R~(2)~N(2), 88.6(3); [Cl and Ck are the centroids of the p-cymene ring of molecules A 

and B]. 

The mechanistic aspects of the substitution reactions were investigated after the 
isolation of the intermediate species, 2. The IR spectrum of 2 displays two intense 
bands at 1095 and 1056 cm-’ ( corn are the appearance of one band, at 1092 cm-‘, p 
for 3’), indicating the presence of a weakly coordinating perchlorate anion [8]. The 
‘H NMR spectra of 2 in (CD,)&0 and CDCI, do not show the presence of any 
coordinated ligands such as Me&O or H,O in 2. The molar conductance of 131 
9-l cm2 mall ’ for 2 in acetone corresponds to a 1 : 1 electrolyte. This also indicates 
that there is only weak perchlorate coordination in 2 in the solid state. The 
participation of 2 in the substitution reactions is reflected in the isolation of a pure 
diastereoisomeric product (S),,,(S),-1 from the reaction of 2 with NaCl in an 
aqueous medium. Organotransition-metal chiral half-sandwich complexes of weakly 
coordinating, anionic ligands are known [l--4] to play a role as intermediates in the 
substitution reactions through a 16-electron, pyramidal, chiral intermediate. Rrunner 
has shown [2] that the pyramidal intermediates have sizable inversion barriers, and 
accordingly the adduct formation with donor ligands occurs with retention of 
configuration at the metal centre. The reactions of 1 or 2 with y-picoline, PPh, and 
Cll are of significance, since both retention and inversion of configuration are 
observed in these substitution reactions, which are believed to be mediated by an 
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with a low energy barrier for mversinn. Fur- 

ther studies directed towards X-ray structural characteritation of 1 and 2 and the 
use of 2 in organic synthesis are in progress. 

Acknowledgements. We thank the Department of Science and Technology. 
Government of India, for financial support. 

References 


