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Abstract


The synthesis of various electron-deficient 1,1-dicarbonyl ester 1,3-dienes substituted in position 2 or 3 of the diene moiety has been developed.
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Typical Procedure for the Suzuki Reaction (6 → 7): In a one-necked round-bottomed flask, under argon atmosphere, were added the monobromo compound 6 (3.6 mmol), potassium vinyltrifluoro-borate (4.3 mmol) and PdCl2dppf (0.18 mmol) in a solution of EtOH (20 mL) and Et3N (5.3 mmol) previously degassed. The reaction mixture was heated at 40 °C for 16 h and then concentrated under vacuum. The residue was diluted with EtOAc (40 mL), washed successively with H2O (20 mL), a solution of sat. NH4Cl (20 mL), and brine (20 mL). The organic layer was dried over MgSO4, filtered and concentrated under reduced pressure. The residue was purified by flash chromatography with a mixture of cyclohexane and EtOAc.
Typical Procedure for Michael Addition (4 → 8): CuI (2.8 mmol) was dissolved in THF (20 mL) under inert atmosphere. A 0.583 M solution of vinylmagnesium bromide in THF (10.1 mL, 5.9 mmol) was added dropwise at 0 °C and the reaction mixture was stirred for 45 min at this temperature. A solution of compound 4 (2.3 mmol) in THF (20 mL) was then added dropwise at –78 °C. The reaction mixture was stirred overnight (the cooling bath warming slowly to r.t.). The reaction was quenched with a sat. NH4Cl solution (5 mL) and diluted with H2O (10 mL) and Et2O (50 mL). After layers separation, the aqueous phase was extracted with Et2O (2 × 30 mL). The combined organic layers were washed with brine, dried over MgSO4, and finally concentrated under reduced pressure. The residue was purified by flash chromatography (EtOAc–cyclohexane, 10:90) to give the desired product.
Typical Procedure for Double Bond Reformation (8 → 7): Compound 8 (1 mmol) was dissolved in DMF (5 mL) under inert atmosphere. NaH (60% dispersion in mineral oil; 1.2 mmol) was then added at 0 °C. The mixture was stirred for 1 h at r.t. (= solution A).
In another flask PhSeCl (2 mmol) was dissolved in DMF (5 mL). This solution was cooled to –10 °C, and then added, very slowly (over 2 h) to solution A. This mixture was stirred for two more hours at –10 °C and then for 2 h at 0 °C. H2O2 (30% solution in H2O; 15 mmol) was added at 0 °C and the solution was stirred for 30 min at this temperature. The reaction was quenched with a sat. NaHCO3 solution (5 mL), diluted with H2O (20 mL) and extracted with EtOAc (2 × 20 mL). The combined organic layers were washed with H2O (10 mL), brine (10 mL), dried over MgSO4, and concentrated under reduced pressure. The residue was purified by flash chromatography (5:95 → 10:90, EtOAc–cyclohexane) to give the desired product. 
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