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respec t i ve l y .  I n  the  13C NMR spectrum of Ta2Cp'2C14(H)(13CH0) a t  298K t h e  

formyl carbon atom resonance i s  found as a broad doub le t  (JCH = 168 Hz) a t  168 

ppm. The 20 Hz coup l ing  t o  the  hydr ide  cou ld  n o t  be reso lved under these 

cond i t ions .  

A compl i c a t i n g  fea tu re  o f  the  'H NMR spectrum i s  i t s  temperature depend- 

ence (F ig .  1 ) .  As the temperature i s  r a i s e d  f rom 233K t o  337K, the  formyl and 

hydr ide  s i g n a l s  broaden, s h i f t  toward one another,  and then sharpen i n t o  doub- 

l e t s  w i t h  JHH = 4 Hz. The resonances due t o  t h e  Cp' l i gands  s h i f t  somewhat 

b u t  the  molecule remains asymmetric. I n  the  1 3 C  NMR spectrum t h e  resonance 

f o r  the  formyl carbon atom s h i f t s  from IP 168 t o  176 ppn and the  coup l i ng  

constant  t o  the formyl p ro ton  drops from IP 175 t o  165 Hz over t h i s  temperature 

range. One cou ld  ascr ibe  t h i s  behavior s imply t o  o rd inary  temperature depend- 

e n t  chemical s h i f t s  i f  t h e  formyl p ro ton  resonance d i d  n o t  co l l apse  t o  t h e  

ex ten t  i t  does. The on ly  exp lanat ion  we f e e l  comfor tab le w i t h  i s  t h a t  one 

s t r u c t u r a l  form predominates a t  l ow  temperatures b u t  a t  h i g h  temperatures 

there  i s  a s i g n i f i c a n t  amount o f  a second species present w i t h  which the  f i r s t  

species i n t e r c o n v e r t s  r a p i d l y .  (Note t h a t  t he  hydr ide  and formyl protons do 

n o t  exchange du r ing  t h i s  process. ) The s t r u c t u r a l  d i f f e r e n c e  between these 

two species may be sl i g h t .  A1 though we cannot speculate what these two s t ruc -  

t u res  m igh t  be a t  t h i s  time, we should p o i n t  o u t  t h a t  the  i nequ iva len t  hydr ide  

1 igands i n  Ta2CpI2Cl3H2(R) complexes exchange over the  same temperature range 

w i thout  des t roy ing  the asymmetry o f  t he  m o l e c ~ l e . ~  The temperature dependent 

process in Ta2CpI2Cl3H2(R) cou ld  i n v o l v e  a r e l a t e d  s t r u c t u r a l  change. A1 so 

note t h a t  i n  the  s t r u c t u r a l l y  r e l a t e d  molecules, Ta2Cpt2Cl4(H) (0)(Me3PCH) and 

Ta2CpI2Cl4(H)(CHNR) (see l a t e r ) ,  coup l ing  between what were t h e  two i n i t i a l  

hydr ide  l i gands  can be resolved, and i t  i s  o f  the  same magnitude as t h a t  found 

i n  Ta2Cp'2C14(H)(CHO) a t  70". 


