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General Methods. All reactions sensitive to moisture and/or air were carried out under 

an atmosphere of argon in dry, freshly distilled solvents under anhydrous conditions 

using oven-dried glasswares unless otherwise noted. Anhydrous dichloromethane 

(CH2Cl2) was purchased from Kanto Chemical Co. Inc. and used directly without 

further drying. Anhydrous tetrahydrofuran was purchased from Wako Pure Chemical 

Industries, Ltd. and further purified by a Glass Contour solvent purification system 

under an atmosphere of argon immediately prior to use. Hexamethylphosphoramide 

(HMPA) was distilled from calcium hydride under reduced pressure. All other 

chemicals were purchased at highest commercial grade and used directly. Analytical 

thin-layer chromatography was performed using E. Merck silica gel 60 F254 plates 

(0.25-mm thickness). Flash column chromatography was carried out using Kanto 

Chemical silica gel 60N (40-100 mesh, spherical, neutral) or Fuji Silysia silica gel 

BW-300 (200-400 mesh). Optical rotations were recorded on a JASCO P-1020 digital 

polarimeter. IR spectra were recorded on a JASCO FT/IR-4100 spectrometer. 1H and 
13C NMR spectra were recorded on a Varian Unity INOVA-500 or INOVA-600 

spectrometer, and chemical shift values are reported in ppm () downfield from 

tetramethylsilane with reference to internal residual solvent [1H NMR, CHCl3 (7.24), 

C6D5H (7.15); 13C NMR, CDCl3 (77.0), C6D6 (128.0)]. Coupling constants (J) are 

reported in Hertz (Hz). The following abbreviations were used to designate the 

multiplicities: s = singlet; d = doublet; m = multiplet; br = broad. EI and FAB mass 

spectra were recorded on a JEOL JMS-700 spectrometer, and ESI-TOF mass spectra 

were measured on a Bruker microTOFfocus spectrometer. 

 

Representative experimental procedures for the TEMPO/PhI(OAc)2-mediated 

oxidative lactonization: To a solution of diol 1 (1.02 g, 4.05 mmol) in CH2Cl2 (40 mL) 

were added PhI(OAc)2 (2.88 g, 8.94 mmol) and TEMPO (60.8 mg, 0.389 mmol). After 

being stirred at room temperature for 12 h, the reaction mixture was quenched with 1:1 

saturated aqueous NaHCO3/saturated aqueous Na2SO3 and extracted with EtOAc. The 

organic layer was washed with brine, dried (Na2SO4), filtered, and concentrated under 

reduced pressure. Purification of the residue by flash chromatography (silica gel, 30% 

EtOAc/hexanes) gave lactone 2 (0.930 g, 93%) as a colorless solid. 

 

Spectroscopic data for all newly synthesized compounds 4, 6, 8, 10, 12, 14a,b, 18, 20, 

27, and isolaurepan (23). 

 

Compound 4: colorless oil; 1H NMR (600 MHz, CDCl3) δ 7.71 (ddd, J = 7.8, 7.8, 1.2 
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Hz, 4H), 7.43—7.35 (m, 6H), 4.36 (ddd, J = 4.8, 3.5, 3.5 Hz, 1H), 4.28 (ddd, J = 10.2, 

5.4, 1.8 Hz, 1H), 4.12 (dd, J = 10.8, 4.8 Hz, 1H), 4.00 (dd, J = 11.4, 1.8 Hz, 1H), 3.92 

(dd, J = 11.4, 5.4 Hz, 1H), 3.00 (ddd, J = 13.2, 13.2, 1.5 Hz, 1H), 2.44 (ddd, J = 14.4, 

6.0, 3.0 Hz, 1H), 2.32 (m, 1H), 2.08 (m, 1H), 1.33 (s, 3H), 1.32 (s, 3H), 1.04 (s, 9H); 
13C NMR (150 MHz, CDCl3) δ 174.4, 135.74 (2C), 135.68 (2C), 133.3, 133.1, 129.7, 

129.6, 127.7 (2C), 127.6 (2C), 107.9, 76.7, 73.8, 73.7, 63.3, 28.3, 27.9, 26.7 (3C), 25.9, 

23.9, 19.3; [α]D
26 +41.3 (c 1.00, CHCl3); IR (film) 3071, 2932, 2857, 1744, 1112, 1064, 

704 cm-1; HRMS (ESI) calcd for C26H34O5SiNa+ [(M+Na)+] 477.2068, found 477.2076. 

 

Compound 6 was isolated as a 55:45 mixture of diastereomers, which were separable by 

flash chromatography on silica gel. 

Compound 6 (less polar): colorless solid; 1H NMR (500 MHz, CDCl3) δ 7.36—7.26 

(m, 5H), 4.83 (ddd, J = 10.0, 5.0, 5.0 Hz, 1H), 4.58 (d, J = 14.0 Hz, 1H), 4.56 (d, J = 

14.0 Hz, 1H), 4.32 (m, 1H), 4.25 (ddd, J = 11.5, 4.0, 4.0 Hz, 1H), 3.63 (dd, J = 10.0, 6.0 

Hz, 1H), 3.51 (dd, J = 10.0, 5.0 Hz, 1H), 3.05 (dd, J = 12.0, 12.0 Hz, 1H), 2.62 (dd, J = 

12.5, 4.0 Hz, 1H), 2.36 (dd, 16.5, 3.0 Hz, 1H), 2.00 (ddd, J = 16.5, 10.0, 3.5 Hz, 1H), 

1.47 (s, 3H), 1.34 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 169.8, 137.6, 128.5 (2C), 

127.90, 127.87 (2C), 107.9, 73.7, 73.4, 72.7, 72.0, 71.7, 37.4, 31.1, 28.6, 26.0; [α]D
26 

–12.5 (c 0.32, CHCl3); IR (film) 2923, 1736, 1280, 1221, 1038 cm-1; HRMS (ESI) calcd 

for C17H22O5Na+ [(M+Na)+] 329.1359, found 329.1367. Compound 6 (more polar): 

colorless solid; 1H NMR (500 MHz, CDCl3) δ 7.36—7.26 (m, 5H), 4.56 (d, J = 14.0 Hz, 

1H), 4.54 (d, J = 14.0 Hz, 1H), 4.39—4.31 (m, 2H), 4.24 (ddd, J = 9.5, 6.0, 6.0 Hz, 1H), 

3.63 (dd, J = 10.0, 5.5 Hz, 1H), 3.48 (dd, J = 10.0, 5.5 Hz, 1H), 3.04, (dd, J = 14.5, 6.0 

Hz, 1H), 2.97 (dd, J = 15.0, 3.0 Hz, 1H), 2.20 (ddd, J = 15.0, 6.0, 1.5 Hz, 1H), 1.95 (ddd, 

J = 15.0, 10.0, 10.0 Hz, 1H), 1.46 (s, 3H), 1.32 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 

169.8, 137.5, 128.5 (2C), 127.9, 127.8 (2C), 108.9, 74.1, 73.8, 73.7, 71.7, 71.6, 34.6, 

33.8, 28.2, 25.8; [α]D
26 –26.9 (c 1.00, CHCl3); IR (film) 2985, 2933, 1735, 1199, 1050 

cm-1; HRMS (ESI) calcd for C17H22O5Na+ [(M+Na)+] 329.1359, found 329.1366. 

 

Compound 8: colorless oil; 1H NMR (500 MHz, CDCl3) δ 7.36—7.26 (m, 5H), 5.69 

(ddd, J = 11.0, 8.0, 3.0 Hz, 1H), 5.53 (ddd, J = 11.0, 8.5, 2.0 Hz, 1H), 4.85 (dddd, J = 

11.0, 5.5, 5.5, 3.0 Hz, 1H), 4.59 (d, J = 11.5 Hz, 1H), 4.55 (d, J = 11.5 Hz, 1H), 3.67 (dd, 

J = 10.0, 5.5 Hz, 1H), 3.63 (ddd, J = 3.0, 3.0, 3.0 Hz, 1H), 3.53 (dd, J = 10.0, 5.0 Hz, 

1H), 3.03 (dd, J = 16.5, 9.0 Hz, 1H), 2.52—2.38 (m, 2H); 13C NMR (125 MHz, CDCl3) 

δ 172.1, 137.6, 128.54, 128.45 (2C), 127.9, 127.8 (2C), 118.7, 75.6, 73.6, 71.7, 33.8, 

32.4; []D
25 +18.1 (c 1.00, CHCl3); IR (film) 3030, 2867, 1736, 1271, 1120 cm-1; 
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HRMS (ESI) calcd for C14H16O3Na+ [(M+Na)+] 255.0992, found 255.0998. 

 

Compound 10: colorless oil; 1H NMR (500 MHz, CDCl3) δ 7.36—7.25 (m, 5H), 4.57 

(d, J = 12.5 Hz, 1H), 4.53 (d, J = 12.5 Hz, 1H), 4.37 (m, 1H), 3.63 (dd, J = 10.0, 5.5 Hz, 

1H), 3.46 (dd, J = 10.0, 5.5 Hz, 1H), 2.66 (dd, J = 14.0, 7.0 Hz, 1H), 2.56 (m, 1H), 2.05 

(m, 1H), 1.99—1.88 (m, 2H), 1.62—1.88 (m, 3H); 13C NMR (125 MHz, CDCl3) δ 172.1, 

137.6, 128.54, 128.45 (2C), 127.9, 127.8 (2C), 118.7, 75.6, 73.6, 71.7, 33.8, 32.4; []D
25 

+6.0 (c 1.00, CHCl3); IR (film) 2933, 2861, 1732, 1455, 1104 cm-1; HRMS (ESI) calcd 

for C14H18O3Na+ [(M+Na)+] 257.1148, found 257.1141. 

 

Compound 12: colorless oil; 1H NMR (500 MHz, C6D6) δ 7.36—7.25 (m, 5H), 4.44 (d, 

J = 7.0 Hz, 1H), 4.37 (d, J = 7.0 Hz, 1H), 4.29 (d, J = 12.0 Hz, 1H), 4.26 (d, J = 12.0 Hz, 

1H), 4.20 (ddd, J = 11.0, 6.0, 6.0 Hz, 1H), 3.38 (dd, J = 10.0, 5.5 Hz, 1H), 3.35 (m, 1H), 

3.30 (m, 1H), 3.18 (dd, J = 9.5, 6.5 Hz, 1H), 3.14 (s, 3H), 1.90 (m, 1H), 1.61—1.51 (m, 

2H), 1.29 (m, 1H), 0.80 (d, J = 8.0 Hz, 3H):13C NMR (125 MHz, C6D6) δ 172.4, 138.6, 

128.6 (2C), 128.0 (2C), 127.8, 95.2, 77.0, 74.8, 73.5, 72.9, 55.4, 48.0, 27.6, 26.2, 12.7; 

[]D
25 +23.7 (c 1.00, CHCl3); IR (film) 2934, 1723, 1258, 1097, 1031 cm-1; HRMS 

(ESI) calcd for C17H24O5Na+ [(M+Na)+] 331.1516, found 331.1526. 

 

Compound 14a: colorless oil; 1H NMR (600 MHz, CDCl3) δ 4.35 (d, J = 2.4 Hz, 1H), 

4.19—4.13 (m, 2H), 3.92 (m, 1H), 3.02 (ddd, J = 14.4, 14.4, 2.4 Hz, 1H), 2.44 (ddd, J = 

14.4, 6.6, 2.4 Hz, 1H), 2.30 (m, 1H), 2.02 (m, 1H), 1.43 (s, 3H), 1.33 (s, 3H); 13C NMR 

(150 MHz, CDCl3) δ 174.4, 108.4, 73.6, 73.5, 64.9, 28.1, 27.5, 25.8, 23.1; [α]D
27 –63.9 

(c 1.00, CHCl3); IR (film) 2986, 2937, 1746, 1160, 1053 cm-1; HRMS (EI) calcd for 

C9H14O4
+ [M+] 186.0892, found 186.0891. 

 

Compound 14b: colorless oil; 1H NMR (600 MHz, CDCl3) δ 4.98 (d, J = 7.8 Hz, 1H), 

4.41 (ddd, J = 12.0, 7.8, 3.6 Hz, 1H), 4.31 (dd, J = 13.2, 7.8 Hz, 1H), 4.09 (ddd, J = 

12.6, 12.6, 4.8 Hz, 1H), 2.20 (m, 1H), 2.10 (m, 1H), 1.69 (m, 1H), 1.59 (m, 1H), 1.54 (s, 

3H), 1.36 (s, 3H); 13C NMR (150 MHz, CDCl3) δ 170.2, 110.3, 76.8, 73.7, 64.6, 26.54, 

26.50, 24.4, 22.2; [α]D
27 –9.6 (c 1.00, CHCl3); IR (film) 2988, 2941, 1752, 1382, 1160, 

1092 cm-1; HRMS (EI) calcd for C9H14O4
+ [M+] 186.0892, found 186.0890. 

 

Compound 18: colorless solid; 1H NMR (500 MHz, CDCl3) δ 7.48—7.43 (m, 2H), 

7.39—7.32 (m, 3H), 5.51 (s, 1H), 4.03 (d, J = 11.5 Hz, 1H), 3.82 (dd, J = 12.0, 4.0 Hz, 

1H), 3.79 (d, J = 11.0 Hz, 1H), 2.83 (dd, J = 15.0, 6.0 Hz, 1H), 2.59 (ddd, J = 15.0, 15.0, 
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2.5 Hz, 1H), 2.08 (m, 2H), 1.93 (m, 2H), 1.67 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 

173.2, 137.0, 129.1, 128.3 (2C), 126.0 (2C), 101.7, 81.6, 75.7, 74.6, 36.7, 30.6, 20.0, 

17.3; []D
25 +37.8 (c 1.00, CHCl3); IR (film) 2940, 2868, 1717, 1203, 1096, 1015 cm-1; 

HRMS (ESI) calcd for C15H18O4Na+ [(M+Na)+] 285.1097, found 285.1099. 

 

Compound 20: colorless solid; 1H NMR (500 MHz, CDCl3) δ 7.46 (m, 2H), 7.38—7.32 

(m, 3H), 5.88—5.75 (m, 2H), 5.49 (s, 1H), 4.64 (ddd, J = 10.0, 10.0, 5.5 Hz, 1H), 4.38 

(dd, J = 10.0, 5.5 Hz, 1H), 3.85 (m, 1H), 3.83 (dd, J = 10.0, 10.0 Hz, 1H), 3.44 (dd, J = 

15.5, 5.5 Hz, 1H), 3.20 (dd, J = 15.5, 5.5 Hz, 1H), 2.66—2.54 (m, 2H); 13C NMR (125 

MHz, CDCl3) δ 171.9, 136.9, 129.2, 128.3 (2C), 126.54, 126.47, 126.1 (2C), 101.4, 

79.4, 71.5, 68.4, 35.7, 30.2; [α]D
19 +128.3 (c 0.50, CHCl3); IR (film) 2983, 2955, 2924, 

2872, 1733, 1455, 1389, 1279, 1135, 1099 cm-1; HRMS (FAB) calcd for C15H17O4 

[(M+H)+] 261.1126, found 261.1129. 

 

Compound 22: colorless oil; 1H NMR (500 MHz, CDCl3) δ 9.75 (dd, J = 1.6, 1.6 Hz, 

1H), 7.48—7.42 (m, 2H), 7.37—7.30 (m, 3H), 5.46 (s, 1H), 4.26 (dd, J = 9.0, 3.5 Hz, 

1H), 3.63—3.50 (m, 3H), 2.45 (ddd, J = 7.0, 7.0, 1.5 Hz, 2H), 1.96—1.56 (m, 6H), 1.46 

(m, 1H); 13C NMR (150 MHz, CDCl3) δ 202.8, 137.8, 128.9, 128.2 (2C), 126.0 (2C), 

100.9, 81.6, 71.2, 65.8, 43.8, 31.4, 24.6, 21.9; []D
27 –43.7 (c 1.00, CHCl3); IR (film) 

3444, 1636, 1456, 1397, 1071, 1027 cm-1; HRMS (ESI) calcd for C15H20O4Na+ 

[(M+Na)+] 287.1254, found 287.1243. 

 

Compound 27: colorless oil; 1H NMR (500 MHz, CDCl3) δ 4.19 (m, 1H), 2.64 (dd, J = 

13.5, 6.0 Hz, 1H), 2.58 (dd, J = 13.5, 13.5 Hz, 1H), 1.94—1.84 (m, 3H), 1.72—1.39 (m, 

6H), 1.35—1.20 (m, 7H), 0.85 (dd, J = 6.5, 6.0 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ 

175.8, 80.6, 36.4, 34.9, 34.5, 31.7, 29.0, 28.3, 25.3, 23.0, 22.5, 14.0; IR (film) 2929, 

2859, 1729, 1591, 1457, 1281, 1254, 1175, 1013 cm-1; HRMS (EI) calcd for C12H22O2
+ 

[M+] 198.1620, found 198.1620. 

 

Isolaurepan (23): colorless oil; 1H NMR (500 MHz, CDCl3) δ 3.40—3.32 (m, 2H), 

1.73—1.59 (m, 4H), 1.56—1.40 (m, 8H), 1.37—1.20 (m, 10H), 0.89 (dd, J = 7.0, 7.0 Hz, 

3H), 0.86 (dd, J = 7.0, 7.0 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ 80.3, 80.0, 39.6, 

37.4, 36.92, 36.87, 31.9, 29.3, 26.3, 25.33, 25.29, 22.6, 19.5, 14.11, 14.10; IR (film) 

2956, 2928, 2857, 1457, 1377, 1141, 1101, 1004 cm-1; HRMS (EI) calcd for C15H30O
+ 

[M+] 226.2301, found 226.2297. 
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