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Commentary 

The infrared spectrum reveals absorptions at  = 1936 cm-1, 2110 cm-1, 2201 cm-1 and 2399 cm-1 in CH2Cl2 attributable to the carbonyl, Ru–H, B–H–Ru and terminal B–H groups, 
respectively. Consistent with C1 symmetry, the 1H NMR spectrum shows two distinct NCH3 singlets (H = 3.10, 3.57) and four doublets for the methimazolyl groups (H = 6.35, 6.45, 
6.62, 6.64; 3JHH = 2.0 Hz). The retention of a ruthenium hydride ligand in the resulting complex is indicated by the appearance in the 1H NMR spectrum of a high frequency 
resonance (H = –12.22) the doublet multiplicity of which confirms a monophosphine complex with hydride and phosphine ligands mutually cis-coordinated (2JPH = 23.1 Hz). 

The 3c-2e Ru–H–B interaction gives rise to a resonance at H = –5.45, the broadness of which is due to the coupling to the quadrupolar boron nuclei (10B and 11B). The 
terminal B–H resonance was not located, however there is no apparent site exchange between the terminal B–H and B–H–Ru groups over the temperature range 193 – 305 K, 
although at 305 K the 11B quadrupole was sufficiently thermally decoupled that a 1JBH coupling of ca 85 Hz could be discerned. The 31P{1H} NMR spectrum shows a singlet at  56.7 
ppm and the gross molecular composition was further confirmed by an APCI mass spectrum which included a molecular ion in addition to fragmentations attributable to loss of 
CO and PPh3.
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1H NMR Spectrum of 3a



1H NMR Spectrum of 3a (High Field Expansion)



11B{1H} NMR Spectrum of 3a



31P{1H} NMR Spectrum of 3a



13C{1H} NMR Spectrum of 3a



13C{1H} NMR Spectrum of 3a (Phosphine Region)
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1H NMR Spectrum of 3b 

 



1H NMR Spectrum of 3b (Expansion)



11B{1H} NMR Spectrum of 3b 



31P{1H} NMR Spectrum of 3b



13C{1H} NMR Spectrum of 3b



13C{1H} NMR Spectrum of 3b (Expansion)
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Commentary

Spectroscopic data for 3b call for little comment other than to note the conspicuous loss of the hydride doublet resonance in the 1H NMR spectrum, whilst 
the broad B–H–Ru resonance shifts to H = –18.11. 



1H NMR Spectrum of 3c

 



1H NMR Spectrum of 3c (Expansion)



11B{1H} NMR Spectrum of 3c



31P{1H} NMR Spectrum of 3c



13C{1H} NMR Spectrum of 3c



13C{1H} NMR Spectrum of 3c (Expansions)
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Commentary

The formulation of 3e follows from spectroscopic data akin to those for 3a-c in addition to the appearance of two resonances in the 11B NMR spectrum. The 
resonance at 11B = –5.44 corresponds to the BH2 group (cf. 11B = – 5.5 for 3a) whilst that at 11B = 52.3 corresponds to the trigonal boron of the BCat ligand. 
The 31P{1H} NMR spectrum comprises a single sharp resonance (P = 47.2) confirming that the boryl and phosphine ligands are mutually cis. 



1H NMR Spectrum of 3e



11B{1H} NMR Spectrum of 3e



31P{1H} NMR Spectrum of 3e



HSQC 13C-1H NMR Spectrum of 3e



13C{1H} NMR Spectrum of 3e



13C{1H} NMR Spectrum of 3e (Expansion)
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Commentary

The infrared spectrum of 3f included weak absorptions at 2430 and 2046 cm-1 consistent with 3-H,S,S’ coordination of the borate which was further supported by a broad 
resonance at –5.74 ppm in the 1H NMR spectrum.



1H NMR Spectrum of 3f



1H NMR Spectrum of 3f (Expansion)



11B{1H} NMR Spectrum of 3f



31P{1H} NMR Spectrum of 3f
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3

)(CO)(PPh
3

){H
2

B(mt)
2

}] (3f)



1H NMR Spectrum of 3g



1H NMR Spectrum of 3g (Expansion)



11B{1H} NMR Spectrum of 3g 



31P{1H} NMR Spectrum of 3g



13C{1H} NMR Spectrum of 3g



13C{1H} NMR Spectrum of 3g (Expansion)



Characterisation of [Os(H)(CO)(PPh
3

){H
2

B(mt)
2

}] (3h)

Commentary

As for 3a, two weak infrared absorptions may be assigned to the terminal BH (KBr: 2398 cm-1) and 3c-2e BHOs  (2100 cm-1) groups. The anticipated OsH absorption appeared as a 
shoulder (1949 cm-1) on the more intense CO absorption (1907 cm-1). The 1H NMR spectrum includes a broad (h.h.w. = 0.44 ppm) resonance centred at –7.02 ppm due to the B–
H–Os interaction in addition to a doublet at –13.23 ppm (2JPH = 18.2 Hz) due to the terminal osmium hydride.



1H NMR Spectrum of 3h



1H NMR Spectrum of 3h (Expansion)



11B{1H} NMR Spectrum of 3h



31P{1H} NMR Spectrum of 3h



13C{1H} NMR Spectrum of 3h



13C{1H} NMR Spectrum of 3h (Expansion)


