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1. Chromatographs of racemic and synthetic (–)-8 

 

 

(a) racemic                                                    (b) synthetic (–)-8 

 

 

 

 

 

 

 

 

 

 

Figure S1. Chiral HPLC (Analytical DaiCel ChiralCel OD column (4.6 x 250 mm), flow rate: 1.0 mL/min, isocratic 10% i-PrOH–Hexane). For (–)-8 (tR: 

43.6 min, [α]D
25 –28.0 (c 1.28, CHCl3)) and ent-(+)-8 (tR: 46.4 min). 
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2. Chromatographs of racemic and synthetic (–)-9 

 

 

(a) racemic                                                     (b) synthetic (–)-9 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. Chiral HPLC (Analytical DaiCel ChiralCel AD column (4.6 x 250 mm), flow rate: 1.0 mL/min, isocratic 5% i-PrOH–Hexane). For (–)-9 (tR: 23.1 

min, [α]D
25 –12.5 (c 0.4, CHCl3)) and ent-(+)-9 (tR: 24.6 min).  
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3. Optimization of the One-Carbon Homologative γ-Butyrolactonization 

 

 

 

 

Table S1. Optimization of the One-Carbon Homologative γ-Butyrolactonization   
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4. Alternative synthetic methods for 18A, (+)-talaumidin (4) and (+)-galbacin (5) 

 

Scheme 1. Alternative synthetic method for 18A 

 

(3R,4R,5S)-5-(4-(benzyloxy)-3-methoxyphenyl)-3,4-dimethyltetrahydrofuran-2-ol (17A): To a cooled (–78 °C) solution of 16 (112 mg, 0.343 mmol) in toluene (3.4 mL, 

0.1 M) was added DIBALH (0.38 mL, 1.0 M in toluene, 0.38 mmol, 1.1 equiv). After being stirred for 10 min at –78 °C, the reaction mixture was quenched with MeOH 

(0.1 mL) followed by aqueous Rochelle’s salt solution (10 mL) and diluted with Et2O (10 mL). The resulting mixture was stirred for 6 h at 25 °C. The layers were separated, 

and the aqueous layer was extracted with Et2O (10 mL×3). The combined organic layers were washed with brine (15 mL×1), dried over anhydrous Na2SO4, filtered, and 

concentrated in vacuo. The residue was purified by column chromatography (SiO2, 50% EtOAc/hexane) to provide an 1.3:1 anomeric mixture of cyclic hemiketal 17A (111 

mg, 99%) as colorless oil: For major diastereomer: 1H-NMR (500 MHz, CDCl3) δ 7.42–7.45 (m, 2H), 7.34–7.38 (m, 2H), 7.30 (d, J = 7.5 Hz, 1H), 6.82 (d, J = 2.8 Hz, 

1H), 6.70 (d, J = 1.9 Hz, 1H), 6.64 (dd, J = 8.3, 1.8 Hz, 1H), 5.57 (d, J = 4.7 Hz, 1H), 5.26 (d, J = 8.7, 1H), 5.13 (s, 2H), 3.87 (s, 3H), 2.30–2.39 (m, 1H), 1.75–1.87 (m, 

1H), 1.03 (d, J = 6.8 Hz, 3H), 0.57 (d, J = 7.0 Hz, 3H); For minor diastereomer: 1H-NMR (500 MHz, CDCl3) δ 7.42–7.45 (m, 2H), 7.34–7.38 (m, 2H), 7.29 (d, J = 7.1 

Hz, 1H), 7.06 (d, J = 1.7 Hz, 1H), 6.84 (d, J = 2.8 Hz, 1H), 6.80 (dd, J = 8.3, 1.8 Hz, 1H), 5.19 (d, J = 5.8 Hz, 1H), 5.14 (s, 2H), 5.09 (d, J = 7.8, 1H), 3.88 (s, 3H), 2.10–

2.18 (m, 1H), 1.75–1.87 (m, 1H), 1.06 (d, J = 6.8 Hz, 3H), 0.63 (d, J = 7.0 Hz, 3H); For 17A: 13C-NMR (125 MHz, CDCl3) δ 149.1, 147.1, 147.0, 137.2, 137.1, 133.6, 

133.5, 128.4, 127.7, 127.6, 127.2, 118.9, 118.7, 113.4, 113.3, 110.8, 110.4, 105.1, 99.5, 84.2, 83.3, 70.9, 55.9, 55.8, 44.9, 44.1, 43.5, 40.9, 14.2, 14.1, 14.0, 11.5; HRMS (Q–

TOF) m/z: 351.1574 [(M+Na)+, C20H24NaO4 requires 351.1572].  

4-((2R,3R,4R,5R)-5-(4-(benzyloxy)-3-methoxyphenyl)-3,4-dimethyltetrahydrofuran-2-yl)-2-methoxyphenol (18A): To a cooled (–78 °C) solution of 17A (28 mg, 0.085 

mmol) and 2-methoxyphenol 18 (53 mg, 0.43 mmol, 5 equiv) in CH2Cl2 (1.1 mL, 0.08 M) was added BF3∙OEt2 (63.0 L, 0.510 mmol, 6 equiv). After being stirred for 30 

min at –20 °C, the reaction mixture was quenched with the saturated aqueous NaHCO3 (5 mL) and diluted with CH2Cl2 (5 mL). The layers were separated, and the aqueous 

layer was extracted with CH2Cl2 (5 mL×3). The combined organic layers were washed with brine (10 mL×1), dried over anhydrous Na2SO4, filtered, and concentrated in 

vacuo. The residue was purified by column chromatography (SiO2, 17% EtOAc/hexane) to provide 18A (20.0 mg, 54%) as a white oil.  
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Scheme 2. Alternative synthetic methods for (+)-talaumidin (4) and (+)-galbacin (5) 

 

(3R,4R,5S)-5-(benzo[d][1,3]dioxol-5-yl)-3,4-dimethyltetrahydrofuran-2-ol (19A): To a cooled (–78 °C) solution of 9A (200 mg, 0.854 mmol) in toluene (8.5 mL, 0.1 

M) was added DIBALH (0.94 mL, 1.0 M in toluene, 0.94 mmol, 1.1 equiv). After being stirred for 10 min at –78 °C, the reaction mixture was quenched with MeOH (0.1 

mL) followed by aqueous Rochelle’s salt solution (20 mL) and diluted with Et2O (20 mL). The resulting mixture was stirred for 6 h at 25 °C. The layers were separated, 

and the aqueous layer was extracted with Et2O (20 mL×3). The combined organic layers were washed with brine (40 mL×1), dried over anhydrous Na2SO4, filtered, and 

concentrated in vacuo. The residue was purified by column chromatography (SiO2, 50% EtOAc/hexane) to provide an 1.5:1 anomeric mixture of cyclic hemiketal 19A (196 

mg, 97%) as colorless oil: For major diastereomer: 1H-NMR (500 MHz, CDCl3) δ 6.76 (d, J = 6.4 Hz, 1H), 6.66 (d, J = 1.4 Hz, 1H), 6.60–6.63 (m, 1H), 5.93 (s, 2H), 5.56 

(d, J = 4.7 Hz, 1H), 5.24 (d, J = 8.7 Hz, 1H), 3.49 (br s, 1H), 2.29–2.38 (m, 1H), 1.73–1.86 (m, 1H), 1.02 (d, J = 6.8 Hz, 3H), 0.58 (d, J = 7.0 Hz, 3H); For minor 

diastereomer: 1H-NMR (500 MHz, CDCl3) δ 6.95 (d, J = 1.3 Hz, 1H), 6.80 (dd, J = 8.0, 1.5 Hz, 1H), 6.75 (d, J = 7.9 Hz, 1H), 5.94 (s, 2H), 5.17 (d, J = 5.7 Hz, 1H), 5.07 

(d, J = 7.8 Hz, 1H), 4.25 (br s, 1H), 2.08–2.17 (m, 1H), 1.73–1.86 (m, 1H), 1.05 (d, J = 6.8 Hz, 3H), 0.63 (d, J = 7.0 Hz, 3H); For 19A: 13C-NMR (125 MHz, CDCl3) δ 

147.38, 147.37, 146.6, 146.50, 134.5, 134.4, 120.0, 119.8, 107.7, 107.63, 107.61, 107.2, 105.2, 100.9, 100.8, 99.7, 84.2, 83.6, 45.2, 44.1, 43.6, 40.9, 14.4, 14.2,  14.1, 11.5; 

HRMS (Q–TOF) m/z: 259.0953 [(M+Na)+, C13H16NaO4 requires 259.0946]. 

(+)-talaumidin (4): To a cooled (–78 °C) solution of 19A (13 mg, 0.055 mmol) and 2-methoxyphenol 20 (34.1 mg, 0.275 mmol, 5 equiv) in CH2Cl2 (0.7 mL, 0.08 M) 

was added BF3∙OEt2 (41 L, 0.33 mmol, 6 equiv). After being stirred for 30 min at –20 °C, the reaction mixture was quenched with the saturated aqueous NaHCO3 (5 mL) 
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and diluted with CH2Cl2 (5 mL). The layers were separated, and the aqueous layer was extracted with CH2Cl2 (5 mL×3). The combined organic layers were washed with 

brine (10 mL×1), dried over anhydrous Na2SO4, filtered, and concentrated in vacuo. The residue was purified by column chromatography (SiO2, 17% EtOAc/hexane) to 

provide natural (+)-talaumidin (4, 14.3 mg, 76%) as a colorless oil. 

(+)-galbacin (5): To a cooled (–78 °C) solution of 19A (14.6 mg, 61.8 mol) and 1,2-methylenedioxybenzene 21 (37.7 mg, 0.310 mmol, 5 equiv) in CH2Cl2 (0.8 mL, 

0.08 M) was added BF3∙OEt2 (46 L, 0.37 mmol, 6 equiv). After being stirred for 30 min at –20 °C, the reaction mixture was quenched with the saturated aqueous NaHCO3 

(5 mL) and diluted with CH2Cl2 (5 mL). The layers were separated, and the aqueous layer was extracted with CH2Cl2 (5 mL×3). The combined organic layers were washed 

with brine (10 mL×1), dried over anhydrous Na2SO4, filtered, and concentrated in vacuo. The residue was purified by column chromatography (SiO2, 50% CH2Cl2/hexane) 

to provide natural (+)-galbacin (5, 17 mg, 81%) as a colorless oil. 
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