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Figure 44. A schematic diagram of a pulsed EPR sequence and the evolution of the density 
matrix that is traced through each of the microwave pulses and free evolution periods. One 
coherence pathway from the equilibrium density matrix through to the detection operator is 
indicated.

The above approach to the simulation of pulsed EPR spectra allows the simu-
lation of pulsed EPR spectra from not only isolated paramagnetic samples contain-
ing a single unpaired electron but also from samples containing multiple unpaired 
electrons, for example, high-spin Fe(III) centers found in cytochromes and non-
heme iron proteins, and coupled centers, such as the type III copper-containing 
enzymes and the binuclear metallohydrolyases. 

4.  MOLECULAR SOPHE – EXAMPLES 

4.1.  CW-EPR Spectroscopy 

4.1.1.  Mo(V) (S=1/2) Bioinorganic Chemistry 

Reaction of Tp*MoVSCl2 with a variety of phenols and thiols in the presence 
of triethylamine produces mononuclear, thiomolybdenyl complexes Tp*MoVSX2
[Tp* = hydrotris(3,5–dimethylpyrazol-1-yl)borate; X = 2-(ethylthio) phenolate 
(etp), 2–(n-propyl)phenolate (pp), phenolate; X2 = benzene-1,2-dithiolate (bdt), 4-
methylbenzene-1,2-dithiolate (tdt), benzene-1,2-diolate (cat)] (Fig. 45) [51]. 

Multifrequency (S-, X-, Q-band) EPR spectra (Fig. 45) [51] of the complexes 
and selected molybdenyl analogues were acquired at 130 and 295 K, and yielded a 
spin Hamiltonian of Cs symmetry or lower, with gzz < gyy < gxx < ge and Az z > Ax x
Ay y , and a non-coincidence angle in the range of  = 24–39° (Table 2). Multifre-
quency EPR, especially at S- and Q-band, was found to be particularly valuable in 


