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† Experimental procedures: synthesis of 1: A THF solution of 0.5 mmol of [Ru(p-
cymene)Cl2]2 was added to a THF solution of 1 mmol of Li2[7,8-C2B9H11] 1 at −78°C.  The 
reaction was allowed to warm to RT and stirred overnight.  The crude mixture was filtered 
and purified by silica gel column chromatography, isolating one major yellow compound, 1. 
Yield 0.270 g (73%).  1H NMR (200 MHz, CDCl3, throughout): δ 5.90-5.70 (m, 4H, C6H4), 
3.70 (br s, 2H, CHcage), 2.75 (septet, 1H, CMe2H), 2.24 (s, 3H, CH3), 1.20 (d, 6H, CMe2H).  
11B-{1H} NMR (128 MHz, CDCl3, throughout): δ 1.87 (1B), 0.34 (1B), -7.68 (2B), -9.17 
(2B), -19.54 (2B), -24.23 (1B).  Mass spectrometry: m/z envelope centred on 367 (M+).  
Satisfactory microanalytical data were obtained for all compounds reported. 
 Synthesis of 2:  A THF solution of 0.73 mmol of 1 was reduced with 5 equivalents of 
sodium over 18 hours then metallated with 0.37 mmol of [Ru(p-cymene)Cl2]2 at -78°C.  The 
crude mixture was allowed to warm, stirred overnight, filtered and purified by silica gel 
column chromatography, to isolate one major orange compound, 2.  Yield 0.220 g (50%). 1H 
NMR: 5.60-5.50 (m, 8H, cym), 3.70 (br s, 2H, CHcage), 2.75 (septet, 2H, CMe2H), 2.12 (s, 6H, 
CH3), 1.18 (d, 12H, CMe2H).  11B-{1H} NMR: δ 12.54 (2B), -2.00 (4B), -5.26 (3B).  Mass 
spectrometry: m/z envelope centred on 605 (M+). 
 Synthesis of 4, 5, 7, 8 and 9:  Similarly, 2 mmol of 3-Cp-3,1,2-closo-CoC2B9H11 was 
reduced and treated with 6 mmol of NaCp and 8 mmol of CoCl2 at -78°C.  Purification by 
column then thin layer chromatography (Et2O:40-60 petrol, 3:2) revealed a complex mixture 
of compounds 4, 5, 7, 8 and 9.  Compound 4: Green, Rf 0.71, 0.122 g (16%). 1H NMR: δ 5.32 
(s, 10H, Cp), 2.62 (br s, 2H, CHcage).  11B-{1H} NMR: δ 25.30 (3B), 8.75 (4B), 2.99 (3B).  
Mass spectrometry: m/z envelope centred on 380 (M+).  Compound 5: Green, Rf 0.26, 0.060 g 
(8%).  1H NMR: δ 5.25 (s, 5H, Cp), 5.03 (s, 5H, Cp), 2.92 (br s, 1H, CHcage), 2,79 (br s, 1H, 
CHcage).  11B-{1H} NMR: δ 16.02 (3B), 12.35 (1B), 6.44 (1B), 1.65 (1B), -2.68 (2B), -10.52 
(1B).  Mass spectrometry: m/z envelope centred on 381 (M+).  Compound 7:  Orange, Rf 0.35, 
trace. 1H NMR: δ 5.38 (s, 10H, Cp), 5.27 (s, br, 2H, CHcage). 11B-{1H} NMR: δ 19.24 (2B), 
-1.81 (4B), -8.85 (2B).  Mass spectrometry: m/z envelope centred on 368 (M+).  Compound 8:  
Blue, Rf 0.30, trace.  Mass spectrometry: m/z envelope centred on 369 (M+).  Compound 9:  
Orange, Rf 0.18, trace.  11B-{1H} NMR: δ -6.99 (2B), -8.33 (2B), -9.24 (2B), -11.95 (4B).  
Mass spectrometry: m/z envelope centred on 396 (M+). 
 Synthesis of 6:  2 (0.36 mmol) was dissolved in oxygen-free 
tetra(ethyleneglycol)dimethylether (dried by distillation over Na metal) and heated to 150°C 
for 40 hours.  Solvent was removed and the product isolated by crystallisation from 
DCM:petrol, 1:4.  Yield 0.170 g (80%). 1H NMR: δ 5.60 (m, 4H, cym), 5.35 (m, 4H, cym), 
2.75 (septet, 1H, CMe2H), 2.65 (septet, 1H, CMe2H), 2.6-2.8 (br, 2H, CHcage overlapped by 
septets), 2.15 (s, 3H, CH3), 2.08 (s, 3H, CH3), 1.22 (d, 6H, CMe2H), 1.18 (d, 6H, CMe2H).  
11B-{1H} NMR: δ 6.55 (3B), 0.74 (2B), -6.14 (1B), -12.07 (2B), -16.78 (1B).  Mass 
spectrometry: m/z envelope centred on 604 (M+). 
 
 Computational details: Gaussian 03, Revision C.022 employing the BP86 functional.  
6-31G** basis sets were used for B and H atoms.3  closo-[B13H13]2− was optimised with no 
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symmetry constraints and converged on a structure with effective C2v symmetry.  This was 
subsequently confirmed as a local minimum via analytical frequency calculations. 
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