Supplementary


Electrolyses were performed using electrochemical system Electrasyn 2.0 in constant current conditions using undivided 20 mL Electrasyn cells. Graphite (SK-50) and platinum electrodes from IKA were used. Graphite electrodes were polished with emery paper before each experiment. 




Synthesis was performed according to a known literature procedure.1 A heat dried flask was flushed with argon and filled with dry THF (15 mL). Sodium hydride (1.39 g; 34.7 mmol; 1.5 equiv.) was added to the flask, followed by slow addition of furfuryl alcohol 1a (2.00 mL; 23.1 mmol; 1 equiv.). The flask was continuously kept under a stream of argon until no more evolution of H2 was observed. Then ethyl bromoacetate (3.60 mL; 32.4 mmol; 1.4 equiv.) was added, the flask was fitted with a reflux condenser and refluxed at 66°C until the next day (approx. 16 h). Afterwards, the reaction was allowed to cool to room temperature and diluted with water. Excess THF was evaporated using rotary evaporator, and the remaining mixture was partitioned between Et2O and water. The water phase was extracted with Et2O two more times, the organic layers were combined, washed with brine, and dried using Na2SO4. Then the salt was filtered off, and the solvent was evaporated. Obtained crude oil was purified, using column chromatography (eluent system PE:EtOAc (4:1)). Product S1 was obtained as a yellow oil (3.31 g). 1H–NMR (300 MHz, CDCl3, δ): 7.44–7.38 (m, 1H), 6.33 (d, J = 1.3 Hz, 2H), 4.62 (d, J =12.8 Hz, 1H), 4.46 (d, J =12.8 Hz, 1H), 4.27 – 4.15 (m, 3H), 1.41 (d, J = 6.9 Hz, 3H), 1.29 (t, J = 7.1 Hz, 3H). 13C–NMR (101 MHz, CDCl3, δ): 170.3, 150.9, 143.3, 110.5, 110.4, 67.0, 64.9, 61.1, 14.3. GC–MS (m/z, %): 184.0 (M+, 3), 97.2 (C5H5O2+, 61), 88.2 (11), 81.2 (C5H5O+, 100). Compound S1 is known in literature.1
Note: Addition of ethyl bromoacetate is exothermic.  
Note2: In this step, it was difficult to separate the product from impurities, however, they could easily be removed after the next step. 

In a heat-dried flask, ester S1 (3.31g; 18.0 mmol; 1 equiv.) was dissolved in dry THF (10 mL) and cooled in an ice bath to 0 °C. In a separate flask, LiAlH4 (853 mg; 22.5 mmol; 1.25 equiv.) was added to dry THF (10 mL). The resulting suspension was slowly added to the ester via a syringe. The LiAlH4 flask was rinsed with dry THF (5 mL), and the suspension was also added to the ester. The reaction was stirred at 0 °C for 2 h, then allowed to warm up to room temperature. A small piece of ice was added to the reaction mixture. When gas evolution ceased, 15% NaOH solution (1–2 mL) was added dropwise and allowed to stir until a white precipitate formed. The reaction mixture was diluted with Et2O and MgSO4 was added and stirred until the white precipitate became nonadhesive. Then it was filtered off, and the solvent was evaporated to give a yellow oil. The product was purified using column chromatography (eluent system PE:EtOAc (1:1)). Product 3a was obtained as a colorless oil that turned yellow upon storage (1.90 g; 58% over 2 steps). 1H–NMR (300 MHz, CDCl3, δ): 7.41 (s, 1H), 6.40–6.27 (m, 2H), 4.51 (s, 2H), 3.74 (m, 2H), 3.59 (m, 2H), 1.94 (s, 1H). 13C–NMR (101 MHz, CDCl3, δ): 151.6, 143.0, 110.4, 109.6, 71.3, 65.1, 61.9. GC–MS (m/z, %): 142.2 (M+, 16), 97.2 (C5H5O2+, 26), 81.2 (C5H5O+, 100). Compound 3a is known in literature.
Electrolysis



3a (510 mg; 1.0 equiv.; 3.59 mmol), TBABF4 (591 mg; 0.5 equiv.; 1.79 mmol) and PPTS (901 mg; 1.0 equiv.; 3.59 mmol) were transferred to an undivided cell (20 mL) and dissolved in dry MeOH (16 mL). Graphite electrodes were fitted to the cell and electrolysis was performed in constant current (30 mA) conditions until 2.3 F of charge was passed through the cell. Afterwards, the solvent was evaporated and the product was purified using column chromatography. The product was purified using column chromatography (eluent system PE:acetone:MTBE (6:1:1); silica gel was neutralized with TEA prior chromatography). Spirocycle 4a (457 mg; 74%, mixture of diastereomers) was obtained as a colorless oil. 1H–NMR (300 MHz, CDCl3, δ): 6.14 – 6.04 (m, 2H), 5.88 (s, 0.3H), 5.71 (s, 0.7H), 4.33 – 4.17 (m, 1H), 3.85 – 3.59 (m, 5H), 3.47 – 3.43 (m, 3H). 13C–NMR (101 MHz, CDCl3, δ): 132.8, 132.5, 132.2, 132.0, 109.0, 107.9, 107.2, 106.3, 72.0, 71.7, 65.9, 65.8, 62.9, 62.6, 55.1, 54.7. HR-MS (ESI-TOF) m/z: calcd. for C8H12O4Na [M+Na]+: 195.0633, found: 195.0627. GC–MS (m/z, %): 171.1 (M+–H, 0.9), 141.0 (M+–CH3O, 16), 127.0 (7), 98.0 (100). IR (film, cm-1): 3090 (C=CH), 2966 (C=CH), 2852 (C=CH).
Note:  Electrolysis procedure in this paper is slightly modified from original publication, due to increased scale2.



Spirocycle X (457 mg; 1.0 equiv., 2.65 mmol) and LiClO4 (282 mg; 1.0 equiv.; 2.65 mmol) were transferred to an undivided cell (20 mL) and dissolved in dry MeOH (16 mL). AcOH (0.61 mL; 4.0 equiv.; 10.6 mmol) was added. Graphite electrodes were fitted to the cell and electrolysis was performed in constant current (30 mA) conditions until 4.0 F of charge was passed through the cell. After electrolysis was finished, TEA (1.48 mL; 4.0 equiv.; 10.6 mmol) was added and the reaction mixture was filtered through a silica plug. The solvent was evaporated. Product was purified using column chromatography (eluent system PE:acetone:MTBE (6:1:1)). Product 5a (390 mg; 63%) was obtained as a colorless oil. 1H–NMR (400 MHz, CDCl3, δ): 6.13 (dd, J = 11.8, 7.4 Hz, 1H), 5.98 (d, J = 11.8 Hz, 1H), 5.81 (d, J = 7.4 Hz, 1H), 4.66 (s, 2H), 4.32 (m, 2H), 3.77 (m, 2H), 3.41 (s, 6H), 3.37 (s, 3H). 13C–NMR (101 MHz, CDCl3, δ): 165.3, 143.8, 122.1, 98.7, 96.6, 65.4, 63.8, 55.4, 54.1. HR-MS (ESI-TOF) m/z: calcd. for C10H18O6Na [M+Na]+: 257.1001, found: 257.1003. IR (film, cm-1): 2992 (C=CH), 2952 (C=CH), 2894 (C=CH), 2830 (C=CH), 1726 (C=O).
Note1: It was crucial to filter off LiClO4 before evaporating solvent, otherwise spontaneous polymerization of product was sometimes observed during solvent removal.
Note2: It was also crucial to neutralize remaining acid with TEA before solvent evaporation for the same reasons as above.
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