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Spiro[2.4] hepta-4,6-diene and spiro[4.4]nona-1,3-diene both react with 
Co,(CO)*, and substituted dicarbonyl-q5 -cyclopentadienylcobalt complexes are 
formed by disproportionation, coupling, or recyclisation of the ring-opened 
intermediates. 

‘L./ 

5,5-Dialkylcyclopentadienes such as Spiro [ 2.41 hepta-4,6-diene (I), spiro [4.4] - 
nona-1,8diene (IX) and unstmined open chained aualogues are converted into 
q5 cyclopentadienyl complexes by metal carbonyis of iron, nickel, molybdenum 
and tungsten [i] . The metal center is inserted into the carbon--carbon bond of 
the substrates to form alkyhnetal and/or acylmetal systems. Similar transforma- 
tions have been observed with 1,3-cyclopentadiene [2] and Ei-acetyl-1,2,3,4,5- 
pentamethyl-l,&cyclopentadiene [S] where a hydrogen atom and acetyl group, 
respectively, are transferred to the metal center. Stable products of the observed 
type can only be expected with even atomic numbered transition metal car- 
bony&s. Thus the reaction of cobalt carbonyls with 5,5dialkylcyclopentadienes 
yields other products. Increasing interest in substituted q5 cyclopentadienyl- 
cobalt complexes 141 leads us to describe briefly our own work in this field [see 
refs. lg,5]. 

Spiro[2_4]hepta-4,6-diene (I) reacts with CZJ~(CO)~ in boiling hexane 
(65-70°C) under an inert gas or at 100°C under carbon monoxide pressure to 
form the three dicarbonylcobalt-~S-cyclopentadienyl systems II, III and IV. 
Yields were 19,17 and 19%, respectively, at 65°C and 35, 30 and 7%, respective- 
ly, at 100°C. Tie products were separated by column chroma’iography and 
identified by their analyses and spectra (Table 1) and by comparison with other 
systems of this type [ 61. 
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I II III IV 

The observed products can have either been formed via a free radical inter- 
mediate such as Y or an aJ.kylmetal such as VI containing a stable a’-cyclopenta- 
dienyldicarbonylcobalt unit and a reactive RCo(CO), unit. Both intermediates 
can form the observed products by disproportionation and coupling. Preliminary 
experiments to trap the possible highly reactive alkylmetals under hydrofomyla- 
tion or hydrocarboxylation conditions were unsuccessful [ 51. 

V VI 

Analogous conversions of the spirodiene I with Mn,(CO)I0 leading to similar 
products were observed [ 71. The manganese carbonyl, however, proved to be 
much less reactive than the cobalt carbonyl and yielded only small amounts of 
products analogous to 11 end III. 

$ -1-Vinylcyclopentadienyldicarbonylcobalt(III) is of special interest, since it 
might serve as a monomer for polymer supported q 5 -cyclopentadienyldicarbonyl- 
cobalt catalysts 181. Only a few routes to $ vinylcyclopentadienyl complexes of 
cobalt are known [9 J, and ours seems more convenient. 

Interestingly no dinuclear coupling product with CO insertion was found, as 
was observed with spiroheptadiene (I) and Ni(CO)4 [lb,lk] or in the coupling 
reactions of alkylcobalt carbonyls [lo]. However, if the product of the reaction 
of I with ‘Ni(C0)4 (VII) is treated with Co,(CO)a at elevated temperatures 
(12O”C, CO pressure) the expected compiex VIII can be obtained indirectly by 
ligand exchange in 74% yield-.(Table 1). 

.,. 

T 
Ni (CO), 

VII VIII 
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Not only the strained spiroheptadiene I but aiso the less strained spironona- 
diene IX react with COAX in boiling hexane or under CO pressure at 100°C. 
Several products are formed, but on& the rl’-tetrahydroindeny1 system X (11.96) 
couid be isolated in analytical purity. Other products are tentatively identified as 
v 3-hexahydroindenylticarbonylcobait (XI, 11%) and 7) ’ -butenyIcyclopenta- 
dienyhlicarbonylcobalt (XII) (Table 1). Thus no coupling product could be 
isolated as in the spiroheptadiene case and recyclization tc the t&a- and hexa- 
hydroindenyl system seems to dominate over disproportic .iation. 

IX X XI XII 

The unstrained 5,5-dimethyl-l,&cyclopentadiene (XIII) couId not be con- 
verted into $ -cyclopentadienyl complexes with CO,(CO)~ _ Thus this metal car- 
bony1 turns out to be inactive to CC bond cleavage in substrates of this type, 
whereas iron, molybdenum and tungsten carbonyis are active [le,lg,lh,li] . 
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