
Teuahedron Lena. Vol. 33. NO. 39. pp. 5697-5698.1992 
Priited in Great Britain 

1X140.4039/92 $5.00 + .OO 
Pergamon Press Ltd 

Synthesis of l,5-Dimethyl-l,4-Dihydropyrrolo[3,4-b]-pyrrol- 
6(5H)-one by Intramolecular Diels-Alder Reaction to the 

Imidazole Nucleus. 

Mark A. Wuonola’ and Joanne M. Smallheer 

The De Pant Merck Fhrmacwtical Company 
Wilmington, DE 198304353 USA 

Abstract: N-Methyl-N-proprgylimidazole5-catboxami& undergoes thermal intmmolecuku Diels-A&r reaction 
to give the title compound. A related reactim of the cmeqonding sydnone system is also described. 

Relatively few, if any, examples exist where the imidazole nucleus serves as the diene component of a 

Diels-Alder type cycloaddition. A recent report by Yamazaki er al.1 describes the [4+2]-cycloaddition of 

dimethyl acetylenedicarboxylate across the diene of 1-alkylidene- and l-arylmethyleneamino4a+2- 

memaptoimidazole derivatives to give pyrroledicarboxylates after rezro-Diels Alder transformation of the initial 

adducts. The formal cycloaddition was found to he unique to this specific substitution pattern on the imidazole 

ring Furthermore, the reaction did not occur with electron-rich dienophiles. Lipshuk and Morey2 had previously 

demonstrated 1,4dicarhonyl insertion into the azadiene system of 1,2&hisubstituted imidazoles vi0 a Diels- 

Alder-lie cycloaddition of singlet oxygen followed by ring opening to give diamides and dipeptides. However, 

recent evidence suggests that these photooxidations proceed in two steps through a hydmperoxide intermediate 

rather than by a concezted process to the endopemxide.3 One additional report describes the addition of anethole 

to diiethyl isoimidaz&-4,5dicarboxylate.4 

We would now like to mport the successful intramolecular cycloaddition of an unactivated alkyne to the 

azadiene system of +nidaz.ole. In analogy to our recently reported intramolecular additions to isoquinoliie? we 

chose to investigate derivatives of 1-methylimidazole-5-carboxylic acid The acid prepamd as described by 

Rapoport.6 was condensed with N-methylpmpargylamine in the presence of 1 ,l ‘carbonyldiimidazole to give 

the corresponding N-methyl-N-propargyl amide 1. 7 In xefluxing 1,3.%.riisopropylbenzene, Diels-Alder 

reaction of imidazoleca&oxamide I occurred as in the isoquinollne system, namely via expulsion of a molecule 

of HCN from the presumed adduct 2 through a well-documented retrograde Diels-Alder reaction* to give the 

novel dihydropyrrolopyrrolone 3. (Scheme 1). This product was obtained in 70% yield as a low melting solid9 

after silica gel chromatography. 

Schm. 1: 

cH3d$; x [ cH3-$-J] +fHk&H3 
1 2 3 
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Whereas in the isoquinoline system a stable Diels-Alder adduct could be obtained by cyclization of N- 

methyl-N-allylisoquinoline-l-carboxamide, in the imidazole case no cyclizttion of the ally1 analog was achieved 

at temperatmes up to 2SOT. 

The 2-aza- 1-phenyl analog of 3 was also prepared from sydnone carboxamide 4 which underwent facile 

1,3dipolar cycloaddition in retking toluene to give, after loss of carbon dioxide from the inkzmediate adduct 

5, the product 6 in 52% yield.*0 (Scheme 2) Meier et uZ. have also reported intramolecular 1,3dipolar 

cycloadditions to the sydnone system.” 
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In conclusion, the above sequences outline simple syntheses of two novel ring systems. We have also 

demonstrated that imidazole is a suitable diene for inverse electmn demand intramolecular Diels-Alder 

cycloaddition reactions. 
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