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The decomposition of q6 -(2-lithiochlorobenzene)tricarbonylchromium(O) (I) 
was found to follow first order kinetics with kdW = 5.1 X 10V3 min-’ at 0°C 
the half life of I being 136 min at 0°C. While this dependence strongly sug- 
gests intermediacy of n6-(benzyne)tricarbonylchromium, trapping experiments 
were successful in only low yield. 

Coordination of a tricarbonylchromium unit to an arene enhances the kinet- 
ic acidity of the ring C-H bonds [I]. Metalation with alkyllithium reagents pro- 
duces ~6-(lithioarene)tricarbonylchromium(0) complexes which have been 
characterized spectroscopically [le] and have been trapped by reaction with 
electrophiles [I]_ Parallel with directing effects observed in the metalation of 
uncomplexed arenes, q6-anisole and q6-halobenzene ligands are metalated in 
the orfho position [I]_ The increased rate of deprotonation due to the Cr(CO), 
unit allows direct formation of ~6-(2-lithiochlorobenzene)tricarbonylchromium(0 1 
(I) and ~6-(2-lithiofluorobenzene)tricarbonylchromium(0) (II) in high effi- 
ciency; parallel reactions with free chlorobenzene and fluorobenzene are not 
possible. In addition, the trapping of I with electrophiles at -20°C [la] sug- 
gested a thermal stability for I much higher than that of 2&thiochlorobenzene, 
where decomposition within minutes at -78°C has been noted [Z]. This de- 
composition produces 1,2-dehydrobenzene, as evidenced by characteristic in 
situ trapping reactions 133 _ Neither the rate nor the mode of decomposition 
of I or II has been studied; a benzyne complex III is predicted, in a coordina- 
tion mode for the benzyne ligand not previously observed 141. Here we report 
efforts to define the thermal stability of I and to test for the presence of III. 
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We have studied the decomposition of I, between -50°C and +33”C (ether 
Solvent)- In some cases, furan was added as a trapping agent for a benzyne 
complex, after lithiation appeared to be complete. For example, reaction of 
~6-(chlorobenzene)tricarbonylchromium(0) with butyllithium at -35°C for 
15 min, followed by addition of CO* gives s6-(2-chlorobenzoic acid)tricar- 
bonylchromium(0) in 98% yield [3a]_ If the solution is allowed to warm to 0°C 
decomposition of I proceeds slowly; the clear orange solution turns dark 
brown and a solid forms. After ca. 1 h at 25”C, addition of aqueous HCl re- 
generates ~6-(cblorobenzene)tricarbonylchromium(0), 44% recovery. Oxidation 
of the remainder of the crude product with excess iodine gave a complex mix- 
ture of free arenes; the major component was identified as 2-chlorobiphenyl 
by GC-MS analysis, but the yield was less than 5%. Under the same conditions 
but in the presence of excess furan, no new product incorporating the furan 
unit was detected by GC-MS. Heating the solution of I with excess furan in 
ether at reflux for 40 min led to complete disappearance of I and formation 
of a complex mixture. After o-xidation with excess iodine, trituration with 
ether, and analysis of the ether soluble material (34% recovery based on 
chlorobenzene), showed 13 significant components. The major components 
were identified as naphthalene, I-hydroxynaphthalene, 1,4-oxo-1,4-dihydro- 
naphthalene, and 2-chlorobiphenyl, all of which can be attributed to a benz- 
yne intermediate. However, the inefficient and unselective trapping does not 
establish the presence of complex III as a major intermediate. 

TABLE 1 

MONITORING OF THE DISAPPEARANCE OF o-LITHIOCHLOROBENZENETRICARBONYL- 
CHROMIUM(O) 

Aliquot Time In c,/c 
number (mW 

1 13 0.28 
2 20 0.43 
3 35 0.51 
4 55 0.55 
5 80 0.67 
6 110 0.85 
7 140 0.95 
8 200 1.16 
9 265 1.38 

10 330 1.75 
11 40s 2.11 
12 545 2.96 
13 640 3.79 

Careful monitoring of the decomposition of I (0.1 M in ether) at 0°C (?2”) 
showed first order dependence on the concentration of I. Aliquots of the solu- 
tion were added to excess iodine and the amount of 2-chloroiodobenzene 
(quantitative GC analysis using 1-methylnaphthalene as internal standard) 
formed was taken as a measure of q6-(2-lithiochlorobenzene)tricarbonyl- 
chromium(O) remaining (Table 1). A plot of ln Co/C vs. time gave a slope of 
5.1 X 10m3 min-’ with a correlation coefficient of 0.984 over the range 
ln C,-,/C 0.28 to 3.79. The half life for I at 0°C is 136 min. The stability of I 
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is strongly increased compared to ochlorolithiobenzene and, while the benz- 
yne IIIeannot be observed directly nor trapped efficiently, the simple first 
order decomposition of I is consistent with the intermediacy of III_ 
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