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Abstract


We have demonstrated a Diels–Alder reaction of an o-quinone generated in an electrochemical flow microreactor. In the flow microreactor system, 4-tert-butyl-o-benzoquinone was easily electrogenerated from 4-tert-butylpyrocatechol in the absence of chemical oxidants and then rapidly used, without decomposing, in a subsequent Diels–Adler reaction with various fulvenes to give the desired products efficiently.
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The reaction of 4-tert-butylpyrocatechol (1; 10 mM) with 6,6-dimethylfulvene (3; 200 mM) was performed by using a graphite plate anode (working electrode; 2 × 2 cm2) and a Pt plate cathode (counter-electrode, 2 × 2 cm2) in a 100 mM solution of NaClO4 in MeCN (10 mL). A constant current (1.5 mA cm–2) was applied during the electrolysis. After the electrolysis was complete, the mixture was analyzed by HPLC to determine the yield of the Diels–Alder cycloadduct 4.
Electrochemical Reactions in the Flow Microreactor; General Procedure
A 10 mM solution of 4-tert-butylpyrocatechol in a 100 mM solution of NaClO4 in MeCN was introduced into the reactor from a syringe pump (Model 100; KD Scientific, Holliston, MA: see Figs. S1 and S2 in the Supporting Information). Constant-current electrolysis was performed at 1.5 mA cm–2 by using the electrochemical flow microreactor. The electrolyzed solution emerging from the microreactor was poured into CH2Cl2 containing the appropriate fulvene (200 mM), and the mixture was stirred for 8 h. The mixture was then analyzed by HPLC to determine the yield of the Diels–Alder cycloadduct.
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(3aR*,4S*,7R*,7aS*)-6-tert-Butyl-1-(1-methylhexylidene)-3a,4,7,7a-tetrahydro-1H-4,7-ethanoindene-8,9-dione (6)
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