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Interaction of carbon dioxide with ditoluenetitanium 
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The interaction of ditoluenetitanium with CO 2 has been studied. Based on hydrolysis, 
thermolysis, and 1R spectral data, the conclusion is drawn that a low-valent titanium oxalate 
is formed. 
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The reduct ion of  CO 2 under  mild condit ions mostly 
results in one -ca rbon  c o m p o u n d s )  We studied the in- 
teract ion of  a Ti ~ complex  with CO 2 under  mild condi-  
tions. Di to luene t i t an iun l  (DTT) was synthesized by 
cocondensa t ion  of  t i tanium atoms evaporated in a high 
vacuum with a solid to luene matrix cooled with liquid 
nitrogen. 2 

Tile starting compound  and the reaction products are 
moisture and oxygen-sensi t ive;  therefore,  all of  the ex- 
per iments  were conducted  in a vactmm or in an inert 
a tmosphere .  

It was fotmd that DTT dissolved in toluene (Lma x = 
512 nm) reacts with CO 2 at - 6 0  to +20 ~ to give a 
black product  1 insoluble in toluene. Tile IR spectrum 
of  the product  recorded in an inert a tmosphere  contains 
all iutense absorpt ion band at 1550cm -1, which is 
at t r ibutable to vibrations of  the C = O  group. This prod-  
uct is hydrolyzed with water, which is accompanied  by 
the evolution of  comparable  amounts  of  hydrogen and 
toluene.  When D20 is used, D 2 is evolved, which im- 
plies that the oxidat ion state of  t i tanium in product  1 is 
low. The compos i t ion  of  the hydrolysis products of  
compound  I demonst ra tes  that the latter contains tolu-  
ene. However,  the IR spectrum of  1 does not contain an 
intense absorpt ion band at 966 cm - l ,  which is observed 
in the IR spect rum of  DTT. 3 This is probably due to a 
change in the coord ina t ion  of  toluene in complex 1. 

The act ion of  2 M HCI on product  1 results in its 
dissolution,  but no CO 2 is evolved. This fact demolishes  
the hypothesis  that compound  1 is a t i t a n i u m - - C O  2 
complex  or has a carbonate- l ike  nature; hence,  the most 
probable assumpt ion is that  this compound  is an oxalate 
complex  o f  t i tanium.  This is conf i rmed by the IR spec- 
t rum of  a solut ion of  compound  1 in 2 M HCI,  which 

displays absorpt ion bands at 3380, 1630, 1380, i200, 
1070, and 880 cm - l .  The spectrum observed is typical  of  
meta l - -oxa la te  complexes.  4 The absorpt ion bands at 
3380 and 1650 cm -1 corresponding to the OH group 
vibrations imply that compound  1 undergoes hydrolysis 
on dissolution. 

The gaseous products  of  the thermal  decompos i t ion  
of  complex 1 at 300 ~ consist of  CO 2 and CO. These 
products have been observed in the thermolysis  of  t i ta-  
nium oxalates, s This process can afford CO due to 
decomposi t ion of  the oxalate ion. s 

The results obtained allow us to conclude  that  the 
dimerizat ion of  CO 2 in the system studied results in an 
oxalate of  low-valent  t i tanium. 
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