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ABSTRACT:-Therrndysis of chromium cenbens comptexes with l-azadienes leads to formation of tisubsOfubd 
pyroies in good yield. 

Over the last ten years the reactivity of chromium car-bane complexes has been studied intensively and many 

syntheticetly Important reactions have been discovered’. It has been shown that therrnotysisof these complexes with 

elkenesg, elkynese, end u,&unseturetecl esters4 leads to formation of cyclopropanes2*4 end substituted nepthek&. 

Phofotysis of the complexes in the presence of imines leads to the formation of p-lactams in high yield5. The thermal 

reaction of complex 1 with simple imines has been shown to lead to a multitude of products in very low yield end is 

therefore of limitted synthetic velue6. 
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hh 2s R=Ph, 
1 Zb R=CH(CH3)Ph, 

2c R= p-CH30CgH4 

By contrast the thermal reaction of these complexes with I-aredienes however, appears to be a neglected area 

of chromium cerbene chemistry. In this communcetion we report the preliminary rssulte obtained horn our study of the 

thermolysis d chromium cerbane complex 1 with 1-ezadienes Ze,b, end c. As tar as we are aware this represents the 

first exemple of the thermal reaction between chromium cerhsne complex 1 and l-ezadisnes. Complex 1 end l- 

ezedienss 2e,b and c used for this work wets synthesised in accordance with literature prccedures7~*. 

A solution of complex 1 and l-ezadiene 2e,b arc in toluene was heated at rsflux for 18 h under an atmosphere 

of Mr’ogen tc give a dark mixhtm. Removal of the solvent followed by chromatography lead to isolation of the major 

reaction products which were indenttiM as pyrroles 3a, b or c on the basis of their spectrocopic and analytical datasilo. 
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2s Ph 3s 50 

2b CH(CH3)Ph 3b 54 

2c p4H30C6H4 3c 60 

Although the mechanism for this ultimate [I+41 hetroennuletton reaction is uncertain it rney proceed vie the 

intermediacy of cyclopropanes 4 which under the reaction conditions rearrange to yield 5a,b or c. Loss of ethanol from 

5e.b or c then yield pyrroles 3e,b or c. Alternatively i,Caddition of cerbene derived from 1 across the lezadiene2r,b, 

or c will Lad directly to Sa,b or c and hence a pyrrde after loss of ethanol. Similar mechanisms have been previousty 



hypothesised to describe the formation of furans from chromium carbene complexes and a&unsaturated ketoned. In 

each cases only a single 1,2,3,-trisubstituted pyrrok was observed. The remaining materials in the product mixture 

were Identified as the polymerisation of products of the 1-azadienes used in these reactions. 
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Pyrrole synthesis via chrorrtium carbene complexes has previously been reported’ l, it isof note however, that 

such procedure requires the formation of the more elaborate csrbene complexes 6 which is heated with terminal or 

internal alkynes to give 2,4,5- or 2.3,5-trisubstituted and 1,2,3,4-tetrs-substituted pyrmles respectively. 
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The procedure reported in this paper represents a new route for the synthesis of substitued pyrrolas lmm 

simple and readily accessible prewrsors which is compkmentsryto the procedure previously reported. The scope of 

this -on for the synthesis tetra- and psnta- substituted pyrrobs from more highly substituted lazadienes is 

currently under investigation and till be the subject of a full paper. 
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