Level-3 Organometallics L7f

Metal dihydrogen complexes

2. Spectroscopic characterisation

In IR, the H-H stretch should give weak absorption at ~2400cm-1
FeH4(PEtPh2)3    
has
H-H


2380 cm-1




and Fe-H


1880 cm-1
but in RuH4(PPh3)3

Ru-H

1942 cm-1





H-H


obscured

1H NMR spectroscopy is better. Due to fluxionality it is NOT possible to see separate signals for H2 and hydride ligands

Use the T1 (relaxation time) criterion. 

For hydrogen nuclei, relaxation is solely by dipole-dipole interactions with other H atoms

T1    ( r 6
(r is average H-H distance)

This is shorter for H2 ligands          H-H ~ 1.0Å

than for  cis - dihydrides where H-H  ( 1.6 Å

EXAMPLE for MH4(PPh3)​3 complexes (M=Fe, Ru, Os)


Fe
Ru
Os

T1  (ms)
24
38
820

Conclusion : Osmium compound contains classical  hydrides, other two contain dihydrogen ligands.






