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Recovery of the Cr(CO), Unit in the Removal of Organic Ligands from 
their Chromium Carbonyl Complexes 

By GERMANO CARGANICO, PAOLA DEL BUTTERO, STEFANO MAIORANA,* and GIANNA RICCARDI 
(Centro C.N.R. e Istituto di  Chimica Industriale dell'Universith, V i a  C. Golgi 19, 20133 Milano, Italy) 

Summary A method is described for the removal of an 
organic ligand from its chromium carbonyl complex 
using pyridine (py) to give in high yields [(py),Cr(CO),]; 
the latter can be usefully recycled to make chromium 
carbonyl complexes. 

THE activation of aryl rings towards nucleopliilic attack 
via r-bonding co-ordination of a chromium tricarbonyl 
unit to the aromatic ring seems useful in synthesis.' How- 
ever, the commercially available [Cr(CO),] necessary to 
make the complexes is very expensive. Moreover, once 
reaction with the complex is complete, removal of the 
chromium tricarbonyl group under conditions (iodine a t  
0 OC2 or photochemical oxidation3) unlikely to interfere 
with other functional groups leads to destruction of the 
[Cr(CO),l unit to give, a t  best, products like CO, and 
Crm salts. 

These facts indicate the limitations to a practical appli- 
cation of this potentially useful synthetic tool. 

Now we have found that the removal of an organic 
ligand from its chromium tricsrbonyl complex can be 
achieved in a general way, with a high percentage recovery 
of chromium as [(py),Cr(CO),] (py = pyridine), by re- 
action with refluxing pyridine.4 Also, the usefulness of 
[ (py) ,CT(CO)~] in making chromium carbonyl complexes 
of organic ligands, in the presence of boron trifluoride- 

diethyl ether in boiling ether, is quite The 
advantages (lower temperatures, shorter reaction times, 
and good yields) of this complexation method with respect 
to the use of [Cr(CO),] are more evident in connection 
with the removal of organic ligands by the above proce- 
dure. 1 

In order to drive the decomplexation reaction to com- 
pletion it is necessary to reflux the arene chromium tri- 
carbonyl complex for 2 h with an eight-ten fold (by 
weight) excess of pyridine. Dilution with anhydrous 
ether and filtration gives directly the [py3Cr(CO) 3] complex 
(for yields see Table). The free organic ligands were 

TABLE. Results and conditions for reinoval of the ligand Ar 
from the chromium complexes [ArCr(CO),]" 

[ArCr(CO)J, 
Ar 

PhNEt, 
Thiophen 

PhCl 
PhF 

PhOMe 
C6H6 

Naphthalene 

% Yield 
of Arb 

9oc 
70 
80 
70 
8 0 d  
70 
75 

% Yield of 

98 
78 
80 
81 
96 
77 
70 

[ (PY ),Cr(CO) 31 

a Reactions were carried under nitrogen a t  115 "C for 2 h 
(but see note d). b Yields of ligand were determined gravi- 
metrically (but see note c). C Yield of NN-dimethylaniline 
was determined by quantitative g.1.c. d Heating for 3 h. 

1- We have further checked the scope of this reaction by preparing the chromium carbonyl complexes of all the organic ligands 
listed in the Table. 

3 The use of readily available Lewis bases other than pyridine to accomplish the same reactions is under investigations, although 
first results do not seem encouraging. 
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purified from excess of pyridine by standard acid-base 
separation procedures.§ 

The advantages of this method of decomplexation are 
the relatively low temperature requiredl (1 15 "C,) and the 
use of chromium through the formal transfer of the T- 
bonded [cr(co),l unit from the modified final organic 
ligand Ar2 to the starting ligand Arl in the general sequence 
represented by equation (1). 

reaction 
Arl + [(py),Cr(CO),] -+ [ArlCr(CO),] -+ [Ar2Cr(CO),] 

PY 
-+ Ar2 + [(PY),Cr(CO),I (1) 
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9 See also note c in the Table. 
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