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

(a) racemic (b) synthetic (-)-8
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Reten. Time Area Area Height Height i i ot !
[min] [mV.s] [%] [mV] [%] Reten. Time Area Height Area Height
1 | 43557 859,384 54.3 3.236 58.7 Lol B [mV] [%] [%]
2 46.373 723.580 45,7 6.487 41,3 1 45,048 636,699 7.712 100.0 100.0
Total 1582.964 100.0 15.723 100.0 Total 636,699 7.712 100.0
43.6 min, [a]p* —28.0 (¢ 1.28, CHCI3)) and ent-(+)-8 (tr: 46.4 min).

100.0
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 (t&:
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2. Chromatographs of racemic and synthetic (-)-9

(a) racemic

(b) synthetic (-)-9
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Reten, Time Area Height Area Height T e -
[miin] [mV.s] [mV] (%] (3] Reten, Time Area Height Area Height
1 23.0%8 557.257 14,952 51.8 53.1 [in] [mV.5] [m] [%] [%]

Z 24.648 517.5394 13,130 48.2 45.9 1 23.815 377,850 9,868 100.0 100.0
Total 1075.151 23,132 100.0 100.0 Tatal 377.850 9,863 100.0 100.0

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 (#: 23.1

min, [a]p® —12.5 (¢ 0.4, CHCI3)) and ent-(+)-9 (fr: 24.6 min).
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3. Optimization of the One-Carbon Homologative y-Butyrolactonization

(i) base/CHJBr,, =78 °C
(i) LIHMDS, -78 to -20 °C o

(iii) s-BuLi, =78 to —20 °C o)
+
oBn (V) n_Bb.ILi’ -78 tg -20 °C° OBn
OMe (v) acidic quenching, —20 °C OMe
6 8
conditions
entry N . . C . .

(i) base/CH,Br (ii) LIHMDS  (iii) s-BulLi (iv) n-BuLi  (ii-iv) time (v) acidic yield(%)?
2202 (equiv) (equiv) (equiv) (s) quenching 8 8a

1 LiTMP 4 - 4 90 acidic MeOH trace

2 LiTMP 4 1 4 30 acidic MeOH N.D?
3 LiTMP 4 1 4 90 acidic MeOH 35 17
4 LiTMP 4 2 4 90 acidic MeOH 42 20
5 LiTMP 4 4 4 90 acidic MeOH 60 35

6 LDA 4 4 4 90 HCI (3 equiv)/THF 91 -

7 LDA 2 4 4 90 HCI (3 equiv)/THF 39 -

8 LiTMP 4 6 4 90 acidic MeOH N.D? -

(i) base/CH,Br,, -78 °C (ii) LIHMDS, -78 to -20 °C, (iii) s-BuLi, -78 to -20 °C
(iv) n-BuLi, -78 to 25 °C, (v) acidic workup, -20 °C. @ Isolated yield, ? No product observed

Table S1. Optimization of the One-Carbon Homologative y-Butyrolactonization



4. Alternative synthetic methods for 18A, (+)-talaumidin (4) and (+)-galbacin (5)

E B HO
o DIBAL-H HO OMe 18
(o) toluene o) BF3-OEty, CH,Cl,
—_—
OBn -78°C, 10 min  dr=1.3:1 OBn -78t0—20 °C, 30 min HO OBn
’ 54% OMe OMe
OMe 99% OMe °
16 17A 18A

Scheme 1. Alternative synthetic method for 18A

(3R,4R,55)-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 Et,O (10 mL). The resulting mixture was stirred for 6 h at 25 °C. The layers were separated,
and the aqueous layer was extracted with Et,O (10 mLx3). The combined organic layers were washed with brine (15 mLx1), dried over anhydrous Na,SOs, filtered, and
concentrated in vacuo. The residue was purified by column chromatography (SiO,, 50% EtOAc/hexane) to provide an 1.3:1 anomeric mixture of cyclic hemiketal 17A (111
mg, 99%) as colorless oil: For major diastereomer: '"H-NMR (500 MHz, CDCl;) & 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, /= 4.7 Hz, 1H), 5.26 (d, /= 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: 'H-NMR (500 MHz, CDCl3) § 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, /= 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: *C-NMR (125 MHz, CDCI3) § 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 CH>Cl, (1.1 mL, 0.08 M) was added BF3-OEt, (63.0 uL, 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 CH,Cl, (5 mL). The layers were separated, and the aqueous
layer was extracted with CH>Cl, (5 mLx3). The combined organic layers were washed with brine (10 mLx1), dried over anhydrous Na,SOy, filtered, and concentrated in

vacuo. The residue was purified by column chromatography (SiO,, 17% EtOAc/hexane) to provide 18A (20.0 mg, 54%) as a white oil.
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HO
OMe 20

BF3-OEt,,CH,Cl,
-78 to —20 °C, 30 min

b

o) DIBAL-H 76% 4, (+)-talaumidin
(o) toluene
-78 °C, 10 min
o—/ 97% 0
9A o—/ 21

BF3'OEt2, CH2C|2

-78 to —20 °C, 30 min
81%

o)
o—/
5, (+)-galbacin
Scheme 2. Alternative synthetic methods for (+)-talaumidin (4) and (+)-galbacin (5)

(3R,4R,55)-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 Et;O (20 mL). The resulting mixture was stirred for 6 h at 25 °C. The layers were separated,
and the aqueous layer was extracted with Et,O (20 mLx3). The combined organic layers were washed with brine (40 mLx1), dried over anhydrous Na,SQs, 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: 'H-NMR (500 MHz, CDCl3) § 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: 'H-NMR (500 MHz, CDCl3)  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: 3C-NMR (125 MHz, CDCls) 8
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)*, C13HisNaOs 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 CH,Cl, (0.7 mL, 0.08 M)
was added BF3-OEt; (41 pL, 0.33 mmol, 6 equiv). After being stirred for 30 min at —20 °C, the reaction mixture was quenched with the saturated aqueous NaHCOj3 (5 mL)
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and diluted with CH>Cl, (5 mL). The layers were separated, and the aqueous layer was extracted with CH»Cl, (5 mLx3). The combined organic layers were washed with
brine (10 mLx1), dried over anhydrous Na;SOg, 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 umol) and 1,2-methylenedioxybenzene 21 (37.7 mg, 0.310 mmol, 5 equiv) in CH,Cl, (0.8 mL,
0.08 M) was added BF3-OEt; (46 uL, 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 CH,Cl, (5 mL). The layers were separated, and the aqueous layer was extracted with CH,Cl, (5 mLx3). The combined organic layers were washed
with brine (10 mLx1), dried over anhydrous Na,SOs, filtered, and concentrated in vacuo. The residue was purified by column chromatography (SiO», 50% CH,Cl,/hexane)

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