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57Fe Mossbauer and 31P NMR Spectroscopic Characterisation 
of Fe(C0)3L2 Complexes (L = Phosphite and Phosphine) 

t H. Inoue: T. Kuroiwa, T .  S h i r a i  and E. Fluck 
Department o f  Appl ied Chemistry, Keio Un ive rs i t y ,  
3-14-1 Hiyoshi ,  Kohoku-ku, Yokohama 223, Japan 

Varrentrappstr .  40/42, D-6000 F rank fu r t  am Main 90, FRG 
‘Gmelin-Insti t u t  der Max-Planck-Gesellschaft, 

A ser ies  o f  mixed l i g a n d  complexes o f  t he  type  [Fe(C0)3L’L2] (L’ = tri- 

phenylphosphite and L2 = phosphine o r  phosphi te)  have been prepared t o  study 

the Fe-P bond. 

quadrupole s p l i t t i n g  doublet  c h a r a c t e r i s t i c  o f  t he  d i s u b s t i t u t e d  i r o n  carbonyls 

i n  t r i g o n a l  bipyramidal symmetry. The l i n e a r  dependence o f  t he  quadrupole 

s p l i t t i n g s  on the isomer s h i f t s  w i t h  a p o s i t i v e  s lope has revealed t h a t  the  

iron-to-phosphorus a-donation i s  o f f s e t  by the  phosphorus-to-iron n-back 

donation. The 31P11H) NMR spectra showed a couple o f  doublets assigned t o  the  

coordinated phosphite and the  coordinated phosphine. The doub le t  o f  t he  

phosphite s i t e  was genera l l y  observed a t  t he  down f i e l d  compared w i t h  t h a t  o f  

the phosphine s i t e .  The coord ina t ion  s h i f t s  increase w i t h  the  Mdssbauer isomer 

s h i f t s  , suggesting t h a t  the  iron-to-phosphorus n-back donat ion p lays  an 

important r o l e  i n  the  Fe-P bond o f  trans-[Fe(C0)3L’L2]. The r e l a t i v e l y  l a rge  

coupl ing constants due t o  2J(P,P) have demonstrated t h a t  there  e x i s t s  a s t rong 

i n t e r a c t i o n  between t rans  phosphorus l igands  through the  d, o r b i t a l s  o f  t he  

cen t ra l  i r on .  The coup l ing  constant i s  a measure o f  the  bond s t reng th  between 

Fe-P, wh i l e  the  Mdssbauer isomer s h i f t  r e f l e c t s  the  e lec t ron  dens i t y  a t  the  

i r o n  nucleus. rhus, a l i n e a r  c o r r e l a t i o n  has been es tab l i shed between these 

two spectroscopic parameters. 

The 57Fe Mdssbauer spectra o f  t ra r~s - [Fe (CO)~L ’L~ ]  showed a 
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