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Hexamethylphosphoramide Compounds: I. Preparation and 
Characterisation of Lanthanide Perrhenate Complexes 

Y 
G .  V i c e n t i n i ,  L. B. Z inne r  and S. F. M. Barretto 

I n s t i t u t o  d e  Qulmica,  Un ive r s idade  de  Sgo P a u l o  

Caixa P o s t a l  20.780 -CEP 01498 - Sso Pau lo  - B r a z i l  

Compounds w i t h  composi t ion  [Ln ( R e 0 4 )  (HMPA) 2 ]Re04  (Ln =La 

Nd) and [Ln ( R e 0 4  (HMPA) 4] R e 0 4  (Ln = Sm-Lu, Y 1 w e r e  s y n t h e s i z e d  

by r e a c t i o n  of HMPA w i t h  t h e  h y d r a t e d  l a n t h a n i d e  p e r r h e n a t e  i n  

e t h a n o l  fo l lowed  by t r i e t h y l - o r t h o f o r m a t e  D r e c i D i  t a t i o n .  The cop 

pounds from lanthanum t o  qadolinium are s o l u b l e  enough and behave 

as 1:l e l e c t r o l y t e s  i n  methanol. The remain inq  behave as 1:l 

e l e c t r o l y t e s  i n  n i t rome thane  and ace ton i t r i l e .  Two t y p e s  o f  I R  

s p e c t r a  w e r e  obse rved ,  co r re snond ing  t o  t h e  t w o  d i f f e r e n t  com- 

p o s i t i o n s .  I n  a l l  cases bands a t t r i b u t e d  t o  i o n i c  and  s n l i t t i n c r .  

due t o  c o o r d i n a t e d  b i d e n t a t e  p e r r h e n a t e  f o r  t h e  l i g h t e r  and mono 

d e n t a t e  f o r  t h e  h e a v i e r  ones  were obse rved .  S p l i t t i n g s  and s h i f t s  

o f  up0 c o u l d  arise from a t  least  two non-equ iva len t  PO g r o u p s .  

The band a t  -1190 o r  1180 cm-l ( m )  i s  a t t r i b u t e d  t o  a 

bonded and t h a t  a t 1 1 2 5  cm" ( m )  t o  a s t r o n g l y  bonded,  t h rough  the 

phosphoryl  oxygen. The v a s  P-N-C and v s  P-N-C bands  are s h i f t e d  

to  h i g h e r  f r e q u e n c i e s  a s  compared t o  t h e  f r e e  l i q a n d .  The a b s o r p  

t i o n  s p e c t r a  o f  t h e  neodymium compound i n  t h e  h y p e r s e n s i t i v e  
4 

p e r i m e n t a l  d a t a  D e r m i t  

l o c a t e d  i n  a c u b i c  s i t e .  The n e o h e l a u x e t i c  Darameter, c o v a l e n t  

f a c t o r  and S i n h a ' s  parameter i n d i c a t e  an anDrec iab le  c o v a l e n t  

c h a r a c t e r  o f  t h e  l i g a n d s :  Vd3+ i n t e r a c t i o n .  (CNPq, FAPESP, FTNEP). ~ 

weakly 

2 
GSl2 , G,,2 - 419/2 t r a n s i t i o n  r e g i o n  w e r e  de t e rmined .  The ex- 

us t o  conclude  t h a t  Nd3+ i o n s  are n o t  
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