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Preparation of 3,4-ethylenedioxypyrrole and its derivatives
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3,4-ethylenedioxythiophene and its polymer, the poly-(3,4-ethylenedioxythiophene) and some related compounds have received significant attention due to their advantageous electrochemical, and optical properties. 3,4-ethylenedioxypyrrole (1) and its N-substituted derivatives (2) have similar structure and electrochemical properties, however these compounds have not yet been studied extensively due to their complicated preparation.
The aim of our research project was to optimize the multistep synthetic routes that can be found in the literature for the preparation of 3,4-ethylenedioxypyrrole (1) and to examine whether it is possible to prepare 3,4-ethylenedioxypyrrole (1) or its N-substituted derivatives (2) by new, not yet published synthetic routes (Figure 1.)
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Figure 1.
I have optimized and scaled up several steps of the published synthetic routes. I have improved the yield of the six step reaction for the preparation of 3,4-ethylenedioxypyrrole (1) to 48%.
I have attempted to prepare 3,4-ethylenedioxypyrrole (1) and some N-substituted derivatives (2) with the Barton–Zard reaction and by the reduction of N-benzyl-3,4-ethylenedioxysuccinimide. I have found that the sodium salt of 2,5-dicarboxymethyl-3,4-ethylenedioxypyrrole could only be N alkylated with primary alkyl halides.
I have also prepared some new, N-substitued derivatives of 3,4-ethylenedioxypyrrole for electrochemical investigations.
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