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Table S1. 'H (500 MHz) and 3C (125 MHz) NMR spectroscopic data for 1-3

14 20 3¢

position & (multi, JinHz) & Su(multi, JinHz) & S (multi, J in Hz) &
1 140.6 140.6 140.6
2 166.4 166.3 166.3
3 5.69, s 957  5.69,s 957  5.69,s 95.7
4 169.4 169.2 169.2
5 452-4.60,m 2H)  62.6  4.52-4.60,m (2H) 62.6  4.54-4.62, m (2H) 62.6
6 6.35, m 1274  634,m 1274 635, m 127.4
7 2.95,dd (154,7.1) 356  295.dd(154,7.1) 356  2.95,dd(15.5,7.1) 35.6

2.61,dd (15.4, 6.9) 2.61, dd (15.4, 6.9) 2.61, dd (15.5,7.0)
8 4.62,p (6.7) 827  4.62,p(6.7) 82.7  4.62,p (6.8) 82.6
9 2.76, m 338  2.76,m 33.8  2.76,dddd (15.3,7.2,6.6,1.8) 33.9
2.65,m 2.65,m 2.67,dddd (15.3, 7.4, 6.3, 1.8)

1 129.4 129.3 130.3
2 7.13,d (8.5) 130.1  7.19, (8.6) 1299 6.84,d (2.0) 114.7
3 6.82,d (8.5) 1153 6.88, (8.6) 113.8 1453
4 154.8 158.7 145.7
5’ 6.82,d (8.5) 1153 6.88, (8.6) 113.8  6.83,d(8.3) 110.5
6’ 7.13,d (8.5) 130.1  7.19, (8.6) 129.9  6.74,dd (8.3, 2.0) 120.9
7' 6.55,dt(11.6,1.8)  132.1 6.56,dt(11.6,1.8) 132.1  6.55,ddd (11.6, 1.8, 1.8) 132.2
8’ 5.54,dt(11.6,7.2) 1234 5.55,dt(11.6,7.2) 1234 5.55,ddd (11.6,7.4,7.2) 123.9

OCH3 3.82,s 553 3.90,s 56.0

3'-OH 5.61,s

4-0OH 53l,s

@ Data were measured in CDCls.
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Table S2. Specific optical rotation of natural products and corresponding
synthetic compounds.

No C (g/100ml) [a] T(C) Solvent

1 0.135 -10.7 20 Methanol
la 0.230 -10.6 20 Methanol
1b 0.285 +11.1 20 Methanol
2 0.138 -13.6 18 Methanol
2a 0.117 -11.9 18 Methanol
2b 0.098 +13.3 18 Methanol
3 0.15 -8.5 20 Methanol
3a 0.450 -13.0 20 Methanol
3b 0.247 +13.8 20 Methanol
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Figure S1. CD curves for compounds 1, 1a, and 1b.
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Figure S2. CD curves for compounds 2, 2a, and 2b.
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Figure S3. CD curves for compounds 3, 3a, and 3b.
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Figure S4. 'H NMR spectrum of Capitulactone A (1) in CDCl;
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Figure S5. 13C NMR spectrum of Capitulactone A (1) in CDCl;
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Figure S6. 'H-'H COSY spectrum of Capitulactone A (1) in CDCl;
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Figure S7. HSQC spectrum of Capitulactone A (1) in CDCl;
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Figure S8. HMBC spectrum of Capitulactone A (1) in CDCl;
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Figure S9. (+)-ESIMS spectrum of Capitulactone A (1)
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Acquisition Parameter
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Figure S10. (—)-ESIMS spectrum of Capitulactone A (1).
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Figure S11. (—)-HRESIMS spectrum of Capitulactone A (1)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
44 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:5-80 H:2-120 O:0-20
CCK-D8 LCT PXE KE324 26-Sep-2013
13:41:23
CCK-D8_0926 6 (0.141) AM2 (Ar,10000.0,0.00,1.00); ABS: Cm (6:21) 1: TOF MS ES-
1.54e+004
100 283.0964
329.1020
%
393.1548
284.0999 S4T1457 e o
j 394.1585 .
o 1630389 1930483 253.0494263.0702 | SE13278 4781771 509.1566 i
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Minimum; =15
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
283.0964  283.0970 -0.6 -2.1 10.5 176.9 0.0 C17 H15 04
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Figure S12. '"H NMR spectrum of Capitulactone B (2) in CDCl;
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Figure S13. 3C NMR spectrum of Capitulactone B (2) in CDCl;
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Figure S14. HSQC spectrum of Capitulactone B (2) in CDCl;
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Figure S15. HMBC spectrum of Capitulactone B (2) in CDCl;
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Figure S16. (+)-ESIMS spectrum of Capitulactone B (2)
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Figure S17. (+)-HRESIMS spectrum of Capitulactone B (2)

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM /
Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

253 formula(e) evaluated with
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C:5-80 H:2-120 0:0-20 Na: 0-1

CCK-E1

DBE: min = -1.5, max = 50.0

CCK-E1_1031 20 (0.423) AM2 (Ar,10000.0,0.00,1.00); ABS; Cm (20:36)
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J
%

[ 105.0434 299.1307
0 e

100

Minimum:
Maximum:

Mass

619.2326

200

Calc. Mass

619.2332
619,2308

362.1376

9
363.1409

mDa

=0.6
1.8

419.1104

400

PPM

=15
2.9

500

619.2326
588.4122
547.1872

600
=1:5
50.0
DEE 1=FIT
21.5 74.8
185 7.8

LCT PXE KE324

620.2365

S19
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2 results within limits (up to 50 closest results for each mass)
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Page 1
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Figure S18. '"H NMR spectrum of Capitulactone C (3) in CDCl;
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Figure S19. 3C NMR spectrum of Capitulactone C (3) in CDCl;
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Figure S20. HMBC spectrum of Capitulactone C (3) in CDCl;
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Figure S21. (+)-ESIMS spectrum of Capitulactone C (3)
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Figure S22. (—)-ESIMS spectrum of Capitulactone C (3)
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Figure S23. (+)-HRESIMS spectrum of Capitulactone C (3)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

109 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:5-80 H:2-120 0:0-20 Na: 0-1

CCK-D9 LCT PXE KE324 26-Sep-2013
13:47:25
CCK-D9_0926 23 (0.493) AM2 (Ar,11 000.0,0.00,0.70); ABS; Cm (20:40) 1: TOF MS ES+
1.40e+004

100 337.1055 371.1472

3421690 2481217

% 369.1322
| 378.1322
307.0949 3
‘ 315.1236 e 349.2360 367.1158 379.1357
1301.1415 329.1308 353.0822
miz
300.0 310.0 320.0 330.0 340.0 350.0 360.0 370.0 380.0
Minimum: =15
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
337.1455 337.1052 0.3 0.9 9.5 153.7% 0.0 Cl8 H18 05 Na
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Total syntheses of 1a, 1b, 3a and 3b
(8)-1-(2-Bromo-4,5-bis((tert-butyldimethylsilyl)oxy)phenyl)-5-(4-(methoxymethoxy)phenyl)p
ent-4-yn-2-ol (($)-15a). To a solution of 14 (3.1 g, 19.1 mmol) in dry THF (80 mL) under argon
atmosphere was added n-BuLi (2.4 M, 9.6 mL, 23.0 mmol) at -78 °C. The mixture was stirred at
-78 °C for 1 h, (R)-7a (9.1 g, 19.1 mmol) in anhydrous THF and BF;-OEt; (2.4 mL, 19.1 mmol)
was slowly added. After the completion of the reaction, the resulting solution was quenched with
water (20 mL) and extracted with ethyl acetate (3 x 50 mL). The combined organic solution was
washed with saturated aqueous NaCl (10 mL), dried over anhydrous Na,SO,, filtered and
concentrated under reduced pressure. The residue was purified by flash column chromatography
(hexanes/EtOAc, 8:1) to give (S)-15a (11.2 g, 92%) as a colorless oil. [a]p?°-38.0 (¢ 1.00, CH,Cl,);
'H NMR (400 MHz, CDCl3) & 7.36 (d, J = 8.7 Hz, 2H), 7.01 (s, 1H), 6.96 (d, J = 8.7 Hz, 2H),
6.82 (s, 1H), 5.17 (s, 2H), 4.11 (m, 1H), 3.47 (s, 3H), 3.01 (dd, J=13.7, 5.8 Hz, 1H), 2.87 (dd, J =
13.7, 7.3 Hz, 1H), 2.62 (m, 2H), 2.05 (d, J = 4.9 Hz, 1H), 0.99 (s, 9H), 0.97 (s, 9H), 0.20 (s, 6H),
0.19 (s, 6H). 13C {'"H}NMR (101 MHz, CDCl;) 8 156.9, 146.4, 146.3, 133.0, 130.0, 124.9, 123.7,
116.7, 116.1, 114.8, 94.3, 84.5, 83.2, 69.7, 56.0, 42.0, 27.4, 25.9, 25.8, 18.43, 18.40, -4.11, -4.14,
-4.18, -4.21. IR (KBr) v, 3451, 3043, 2955, 2930, 2897, 2858, 1606, 1508, 1442, 1385, 1256,
839, 783cm!; HRMS (ESI): caled for C31HygBrOsSi, [M + H]" 635.2218, found 635.2218.
(R)-1-(2-Bromo-4,5-bis((tert-butyldimethylsilyl)oxy)phenyl)-5-(4-(methoxymethoxy)phenyl)p
ent-4-yn-2-ol ((R)-15b). Prepared according to the above step. Colorless oil (11.0 g, 90%). [o]p2°
+34.0 (¢ 1.00, CH,Cl,); 'H NMR (400 MHz, CDCl3) & 7.36 (d, J = 8.8 Hz, 2H), 7.01 (s, 1H), 6.96
(d, J= 8.8 Hz, 2H), 6.83 (s, 1H), 5.17 (s, 2H), 4.16 — 4.05 (m, 1H), 3.47 (s, 3H), 3.01 (dd, J= 13.7,
5.8 Hz, 1H), 2.88 (dd, J=13.7, 7.3 Hz, 1H), 2.62 (m, 2H), 1.97 (br, 1H), 0.99 (s, 9H), 0.97 (s, 9H),
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0.20 (s, 6H) , 0.19 (s, 6H). 13C {'H}NMR (101 MHz, CDCl;) 3 156.9, 146.4, 146.3, 133.0, 130.1,
124.9,123.7, 116.7, 116.1, 114.8, 94.3, 84.5, 83.2, 69.7, 56.0, 42.0, 27.4, 25.9, 25.8, 18.42, 18.39,
-4.11, -4.14, -4.18, -4.21. IR (KBr) vina 3430, 3054, 2957, 2931, 2899, 2859, 1606, 1508,
1422, 1385, 1265, 1201, 840,742cm’'; HRMS (ESI): caled for C;HyBrOsSi, [M + H]*
635.2218, found 635.2220.
(8)-((2-(3-(4-(Methoxymethoxy)phenyl)prop-2-yn-1-yl)-2,3-dihydrobenzofuran-5,6-diyl)bis(o
xy))bis(tert-butyldimethylsilane) ((S)-16a). To a solution of (S)-15a (4.5 g, 7.1 mmol) in dry
toluene (100 mL) under argon atmosphere, NaH (60%) (348 mg, 8.7 mmol) was added. The
mixture was stirred at 40 °C for 15 min. Then, the mixture was cooled to room temperature and
CuCl (28 mg, 0.28 mmol) was added to the solution. The suspension was stirred for 6 h at reflux
and after this time, the mixture was filtered through Celite®. Then, the mixture was purified by
flash column chromatography (hexanes/EtOAc, 16:1) to give (S)-16a (3.7 g, 95%) as a colorless
oil. [a]p?® +37.0 (¢ 1.00, CH,Cl,); '"H NMR (400 MHz, CDCl3) 8 7.30 (d, J = 8.8 Hz, 2H), 6.95 (d,
J = 8.8 Hz, 2H), 6.66 (s, 1H), 6.36 (s, 1H), 5.16 (s, 2H), 4.94 (m, 1H), 3.46 (s, 3H), 3.30 (dd, J =
15.4, 8.9 Hz, 1H), 3.07 (dd, J=15.4, 6.6 Hz, 1H), 2.82 (m, 2H), 1.00 (s, 9H), 0.99 (s, 9H), 0.21 (s,
6H), 0.18 (s, 3H), 0.17 (s, 3H). 13C {'H}NMR (101 MHz, CDCl3) § 156.8, 153.4, 146.2, 140.4,
132.9,117.8,116.9, 116.7, 115.9, 102.6, 94.1, 83.9, 82.0, 81.2, 55.9, 34.9, 26.5, 25.95, 25.92, 18.4,
18.3, -4.09, -4.12, -4.19, -4.21. IR (KBr) vy, 3053, 2957, 2931, 2899, 2858, 1607, 1508, 1424,
1362, 1265, 1165, 839, 741cm™'; HRMS (ESI): calcd for C3;HysNaOsSi, [M + Na]t 577.2776,
found 577.2778.
(R)-((2-(3-(4-(Methoxymethoxy)phenyl)prop-2-yn-1-yl)-2,3-dihydrobenzofuran-5,6-diyl)bis(o
xy))bis(tert-butyldimethylsilane) ((R)-16b). Prepared according to the above step. Colorless oil,
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(3.6 g, 93%). [a]p2-34.0 (¢ 1.00, CH,CL); 'H NMR (400 MHz, CDCl3) § 7.29 (d, J = 8.7 Hz, 2H),

6.93 (d, J = 8.8 Hz, 2H), 6.64 (s, 1H), 6.34 (s, 1H), 5.16 (s, 2H), 4.93 (m, 1H), 3.47 (s, 3H), 3.29

(dd, J=15.3, 9.0 Hz, 1H), 3.05 (dd, J = 15.3, 6.6 Hz, 1H), 2.81 (m, 2H), 0.98 (s, 9H), 0.97 (s, 9H),

0.19 (s, 6H), 0.163 (s, 3H), 0.159 (s, 3H). *C {'H}NMR (101 MHz, CDCl;) § 156.9, 153.4, 146.3,

140.5, 133.0, 117.8, 116.9, 116.8, 116.1, 102.7, 94.3, 84.0, 82.0, 81.3, 56.0, 35.0, 26.5, 26.0,

18.5,18.4, -4.0, -4.07, -4.14. IR (KBr) vimax 3052, 2957, 2930, 2898, 2858, 1607, 1508, 1424, 1361,

1265, 1165, 839, 740cm’'; HRMS (ESI): calcd for C3;HyNaOsSi, [M + Na]* 577.2776, found

577.2776.

(8)-2-(3-(4-(Methoxymethoxy)phenyl)prop-2-yn-1-yl)-2,3-dihydrofuro|2,3-d|oxepin-7(5H)-on

e ((S)-17a). To a solution of (S)-16a (1.2 g, 2.2 mmol) in THF (50 mL) was added

tetrabutylammonium fluoride (2 M in THF, 1.1 mL,), and the resultant mixture was stirred at 0 °C

for 5 min. The reaction was quenched with saturated aqueous NH4Cl (10 mL), and the resultant

mixture was extracted with ethyl acetate (3 X 20 mL). The organic extracts were washed with

saturated aqueous NaCl (2 x 20 mL), dried over Na,SQ,, filtered and concentrated under reduced

pressure. The crude was dissolved in MeCN (20 mL), and Ceric ammonium nitrate (1.0 M in H,O,

4.8 mL) was added dropwise at 0 °C. Ethyl acetate (10 mL) was added to the reaction immediately,

and the resultant mixture was extracted with ethyl acetate (3 x 20 mL). The organic extracts were

washed with saturated aqueous NaCl (2 x 20 mL), dried over Na,SQ,, filtered and concentrated

under reduced pressure to give the crude product benzoquinone. The benzoquinone was dissolved

in anhydrous CH,Cl, at 0 °C, m-CPBA (75%) (504 mg, 2.2 mmol) was added to the solution.

After the completion of the reaction, the solvent was removed under reduced pressure. the residue

was quickly purified through thin pad of silica gel (hexanes/EtOAc, 2:1) to give crude product
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anhydride as a yellow oil. The crude product is used directly for the next step. The crude product

anhydride was added to a solution of NaBH,4 (29 mg, 0.77 mmol) in 5 mL of dry THF at 0 °C.

After the completion of the reaction, the reaction was treated by slow addition of 1.0 M HCI until

all the solid had dissolved. The resulting solution was extracted with ethyl acetate (3 x 10 mL).

The combined organic solution was washed with saturated aqueous NaCl (2 x 10 mL), dried over

anhydrous Na,SQy, filtered and concentrated under reduced pressure. The residue was purified by

flash column chromatography (hexanes/EtOAc, 8:1) to give (S)-17a (148 mg, 21% for 4 steps) as

a colorless oil. [a]p?? +26.0 (¢ 1.00, CH,Cl,); 'H NMR (400 MHz, CDCl3) 8 7.29 (d, J = 8.7 Hz,

2H), 6.95 (d, J = 8.7 Hz, 2H), 6.43 — 6.37 (m, 1H), 5.72 (s, 1H), 5.16 (s, 2H), 4.80 — 4.72 (m, 1H),

4.54 (m, 2H), 3.46 (s, 3H), 3.08 (dd, J = 15.6, 7.3 Hz, 1H), 2.89 (dd, J = 15.6, 5.4 Hz, 1H), 2.79

(m, 2H). 3C {'H}NMR (101 MHz, CDCLy) 5 169.0, 166.2, 157.2, 140.2, 133.0, 127.5, 116.1, 95.9,

94.2, 83.2, 82.0, 80.5, 62.5, 56.1, 35.2, 25.9. IR (KBr) vmax 3055, 2986, 2960, 2927, 2853, 1690,

1607, 1509, 1393, 1266, 1237, 1153, 838, 740cm™'; HRMS (ESI): calcd for CoH;90s [M + H]*

327.1227, found 327.1227.

(R)-2-(3-(4-(Methoxymethoxy)phenyl)prop-2-yn-1-yl)-2,3-dihydrofuro[2,3-d]oxepin-7(5H)-o

ne ((R)-17b). Prepared according to the above steps. Colorless oil (162 mg, 23% for 4 steps).

[0]p2° -43.0 (¢ 1.00, CH,Cl,); 'H NMR (400 MHz, CDCls) & 7.30 (d, J = 8.7 Hz, 2H), 6.95 (d, J =

8.7 Hz, 2H), 6.43 — 6.38 (m, 1H), 5.73 (s, 1H), 5.16 (s, 2H), 4.80 — 4.70 (m, 1H), 4.55 (m, 2H),

3.46 (s, 3H), 3.09 (dd, J = 15.7, 7.5 Hz, 1H), 2.90 (dd, J = 16.1, 5.6 Hz, 1H), 2.85 — 2.71 (m, 2H).

BC {TH}NMR (101 MHz, CDCl3) § 169.0, 166.2, 157.2, 140.3, 133.0, 127.5, 116.2, 95.9, 94.3,

83.3, 82.0, 80.6, 62.6, 56.1, 35.2, 25.9. IR (KBr) vima 3055, 2986, 2958, 2926, 2853, 1690, 1608,

1509, 1393, 1265, 1237, 1153, 838, 739cm™' ; HRMS (ESI): caled for CioH;9Os [M + H]*
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327.1227, found 327.1227.
(8)-2-(3-(4-Hydroxyphenyl)prop-2-yn-1-yl)-2,3-dihydrofuro[2,3-d]oxepin-7(5H)-one
((S)-18a). Compound (S)-17a (105 mg, 0.32 mmol) was dissolved in acetonitrile/H,O = 5/0.1 (10
mL). BiCl; (31 mg, 0.10 mmol) was added to this solution. The mixture was stirred for 1 h at
50 °C. The reaction was treated by slow addition of 1.0 M HCI and extracted with ethyl acetate (3
x 10 mL), dried over anhydrous Na,SQO,, filtered and concentrated under reduced pressure. The
residue was purified by a flash column chromatography (hexanes/EtOAc, 2:1) to give (S)-18a (82
mg, 90%) as a colorless oil. [a]p?° +44.0 (¢ 0.50, MeOH); 'H NMR (400 MHz, DMSO) & 9.78 (s,
1H), 7.18 (d, J = 8.6 Hz, 2H), 6.72 (d, J= 8.7 Hz, 2H), 6.61 — 6.54 (m, 1H), 5.54 (s, 1H), 4.81 (m,
1H), 4.51 (m, 2H), 3.12 (dd, /= 15.8, 7.5 Hz, 1H), 2.89 — 2.74 (m, 3H). 13C {'H}NMR (101 MHz,
DMSO) 6 168.1, 166.4, 157.6, 139.9, 132.8, 128.6, 115.5, 112.8, 94.5, 82.82, 82.76, 80.8, 62.3,
34.4,25.1. IR (KBr) vimax 3361, 2974, 2893, 1668, 1611, 1513, 1453, 1328, 1272, 1187, 1049, 881,
837, 740cm’'; HRMS (ESI): caled for C;7H;504 [M + H]* 283.0965, found 283.0966.
(R)-2-(3-(4-Hydroxyphenyl)prop-2-yn-1-yl)-2,3-dihydrofuro[2,3-d]oxepin-7(5H)-one
((R)-18b). Prepared according to the above step. Colorless oil (84 mg, 93%). [a]p?° -46.0 (c 1.00,
MeOH); 'H NMR (400 MHz, DMSO) 8 9.79 (s, 1H), 7.18 (d, /= 8.6 Hz, 2H), 6.72 (d, /= 8.7 Hz,
2H), 6.61 — 6.54 (m, 1H), 5.54 (s, 1H), 4.85 — 4.77 (m, 1H), 4.58 — 4.44 (m, 2H), 3.12 (dd, J =
15.8, 7.5 Hz, 1H), 2.88 — 2.75 (m, 3H). 3C {'H}NMR (101 MHz, DMSO) & 168.1, 166.4, 157.6,
140.0, 132.8, 128.6, 115.6, 112.8, 94.5, 82.83, 82.78, 80.8, 62.3, 34.4, 25.1. IR (KBr) vpx 3373,
3055, 2975, 2923, 2894, 1670, 1611, 1513, 1449, 1382, 1267, 1186, 1048, 880, 839, 741cm’';
HRMS (ESI): caled for C7H ;504 [M + H]* 283.0965, found 283.0968.

(S, Z)-2-(3-(4-Hydroxyphenyl)allyl)-2,3-dihydrofuro[2,3-d]oxepin-7(5H)-one ((S)-1a). To a
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solution of (S)-18a (50 mg, 0.18 mmol) in ethyl acetate (5 mL ) was added quinoline (4.6 uL, 10%
in weight) followed by Lindlar’s catalyst (10.0 mg, 20% in weight). This solution was stirred
under a balloon of hydrogen for 1.5 h. The reaction mixture was filtered through a plug of silica
and the solvent removed in vacuo; purification by Silver nitrate silica gel column chromatography
yielded (S)-1a (45 mg, 89%) as a white powder. [a]p?°-10.6 (¢ 0.23, MeOH); 'H NMR (400 MHz,
CDCl) 6 7.13 (d, J = 8.4 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 6.55 (d, J = 11.4 Hz, 1H), 6.34 (m,
1H), 5.69 (s, 1H), 5.53 (dt, J=11.7, 7.2 Hz, 1H), 4.62 (m, 1H), 4.59 — 4.52 (m, 2H), 2.95 (dd, J =
15.4,7.1 Hz, 1H), 2.75 (dd, J = 14.1, 7.3 Hz, 1H), 2.64 (dt, J = 16.1, 7.8 Hz, 2H). 3C {'H}NMR
(101 MHz, CDCl3) 8 169.3, 166.4, 154.8, 140.6, 132.1, 130.0, 129.4, 127.4, 123.4, 115.3, 112.3,
95.6, 82.6, 62.6, 35.6, 33.8. IR (KBr) v.x 2986, 2853, 1652, 1609, 1516, 1402, 1197, 1026, 841
cm™'; HRMS (ESI): calced for C7H704 [M + H]" 285.1121, found 285.1122.

(R, Z)-2-(3-(4-Hydroxyphenyl)allyl)-2,3-dihydrofuro[2,3-d]oxepin-7(SH)-one ((R)-1b).
Prepared according to the above step. White powder (43 mg, 86%). [a]p?* +11.1 (c 0.29, MeOH);
'H NMR (400 MHz, CDCl3) 8 7.13 (d, J = 8.5 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 6.55 (d, J=11.7
Hz, 1H), 6.34 (m, 1H), 5.69 (s, 1H), 5.54 (dt, J=11.7, 7.2 Hz, 1H), 5.39 (br, 1H), 4.62 (m, 1H),
4.59 — 4.52 (m, 2H), 2.95 (dd, /= 15.5, 7.0 Hz, 1H), 2.80 — 2.71 (m, 1H), 2.70 — 2.56 (m, 2H). 3C
{'H}NMR (101 MHz, CDCl;) 8 169.4, 166.4, 154.9, 140.6, 132.2, 130.0, 129.3, 127.4, 123.3,
115.3,95.6, 82.7, 62.6, 35.6, 33.8. IR (KBr) vy, 3015, 2867, 1649, 1612, 1513, 1396, 1183, 1020,
841 cm™'; HRMS (ESI): calcd for C7H;704 [M + H]* 285.1121, found 285.1123.
5-Ethynyl-2-methoxyphenol (20). To a solution of the aldehyde 19 (10 g, 0.066 mol) in dry
CH,Cl, (150 mL), triphenylphosphine (43.6 g, 0.13 mmol) was added under argon atmosphere.

The resulting solution was cooled at 0 °C and a solution of carbon tetrabromide (69 g, 0.26 mmol)
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in dry CH,Cl, was added dropwise. The reaction mixture was stirred for 2 h and quenched adding

water (100 mL). The organic layer was separated and washed with brine (2 x 50 mL), dried over

anhydrous Na,SQOy, filtered and concentrated under reduced pressure. The residue was purified by

a flash column chromatography (hexanes/EtOAc, 4:1) to give dibromoethene derivative as a white

solid. n-BuLi (2.4 M, 47.3 mL) was added slowly to a solution containing the dibromoethene

derivative (10.6 g, 0.034 mol) in dry THF cooled at -78 °C. The resulting solution was stirred at

-78 °C for 1h then warmed slowly to room temperature, after the completion of the reaction, the

mixture was quenched with water (50 mL) and extracted with ethyl acetate (3 x 50 mL). The

combined organic solution was washed with saturated aqueous NH,Cl (10 mL), dried over

anhydrous Na,SQOy, filtered and concentrated under reduced pressure. The residue was purified by

a flash column chromatography (hexanes/EtOAc, 4:1) to give 20 (11.9 g, 86%) as a white solid.

'H NMR (400 MHz, CDCL3)  7.05 (d, J= 1.9 Hz, 1H), 7.03 (dd, J = 8.2, 2.0 Hz, 1H), 6.78 (d, J =

8.2 Hz, 1H), 5.60 (s, 1H), 3.90 (s, 3H), 2.97 (s, 1H). *C {{H}NMR (101 MHz, CDCl;) § 147.3,

145.3,124.8, 118.1, 114.9, 110.4, 83.6, 75.6, 55.9. Consistent with the literature report.!

4-Ethynyl-1-methoxy-2-(methoxymethoxy)benzene (21). MOMCI (4.1 mL, 0.055 mmol) was

added to a stirred solution of 20 (6.2 g, 0.042 mol) in CH,Cl, (100 mL) at 0 °C. Diisopropylethyl

amine (11.1 mL, 0.067 mmol) was slowly added to the reaction mixture. The ice bath was

removed and the mixture was stirred at room temperature for 2 h. water (15 mL) was added in the

reaction mixture, and the organic phase was separated and washed with 1 M of HCI, water, 1 M of

NaOH, and brine. The organic phase was dried over anhydrous Na,SOy,, filtered and concentrated

under reduced pressure. The residue was purified by a flash column chromatography

(hexanes/EtOAc, 8:1) to give 21 (7.9 g, 98%) as a colorless oil. 'H NMR (400 MHz, CDCI;) &
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7.28 (d,J= 1.9 Hz, 1H), 7.14 (dd, J = 8.4, 1.9 Hz, 1H), 6.81 (d, J = 8.4 Hz, 1H), 5.21 (s, 2H), 3.87

(s, 3H), 3.50 (s, 3H), 2.98 (s, 1H). *C {'H}NMR (101 MHz, CDCl;) § 150.5, 146.0, 126.9, 119.9,

114.3,111.4,95.4, 83.5, 75.7, 56.2, 55.8; IR (KBr) vi. 3296, 3056, 2958, 2839, 2105, 1601, 1511,

1263, 1130, 925, 812, 738cm’'; HRMS (ESI): caled for C;;H;303 [M + H]* 193.0859, found

193.0859.

(8)-1-(2-Bromo-4,5-bis((tert-butyldimethylsilyl)oxy)phenyl)-5-(4-methoxy-3-(methoxymetho

xy)phenyl)pent-4-yn-2-ol (($)-22a). To a solution of 21 (4.6 g, 24.0 mmol) in dry THF (80 mL)

Under argon atmosphere was added n-BuLi (2.4 M, 12.0 mL, 28.8 mmol) at -78 °C. The mixture

was stirred at -78 °C for 1 h, (R)-7a (11.3 g, 24.0 mmol) in anhydrous THF and BF;-OEt; (3.0 mL,

24.0 mmol) was slowly added. After the completion of the reaction, the resulting solution was

quenched with water (50 mL) and extracted with ethyl acetate (3 x 50 mL). The combined organic

solution was washed with saturated aqueous NaCl (10 mL), dried over anhydrous Na,SOy, filtered

and concentrated under reduced pressure. The residue was purified by a flash column

chromatography (hexanes/EtOAc, 8:1) to give (S)-22a (14.7 g, 92%) as a colorless oil. [a]p?°-490

(¢ 1.00, CH,CL); 'H NMR (400 MHz, CDCl3) § 7.24 (d, J= 1.9 Hz, 1H), 7.08 (dd, J = 8.4, 1.9 Hz,

1H), 7.00 (s, 1H), 6.82 (s, 1H), 6.80 (d, J = 8.4 Hz, 1H), 5.21 (s, 2H), 4.15 — 4.04 (m, 1H), 3.87 (s,

3H), 3.51 (s, 3H), 3.01 (dd, J = 13.7, 5.7 Hz, 1H), 2.86 (dd, J = 13.7, 7.3 Hz, 1H), 2.61 (ddd, J =

22.9, 16.8, 5.6 Hz, 2H), 2.01 (s, 1H), 0.98 (s, 9H), 0.97 (s, 9H), 0.21 — 0.18 (m, 12H). 13C

{'H}NMR (101 MHz, CDCl;) § 149.9, 146.4, 146.3, 146.1, 130.1, 126.3, 124.8, 123.7, 119.6,

115.7, 114.8, 111.4, 95.5, 84.2, 83.2, 69.7, 56.2, 55.9, 42.0, 27.4, 25.9, 25.8, 18.40, 18.36, -4.1,

-4.15, -4.20, -4.24. IR (KBr) vm 3397, 3055, 2929, 2857, 1595, 1510, 1422, 1385, 1265, 846,

739cm'; HRMS (ESI): caled for C3,HsoBrOgSi, [M + H]* 665.2324, found 665.2323.
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(R)-1-(2-Bromo-4,5-bis((tert-butyldimethylsilyl)oxy)phenyl)-5-(4-methoxy-3-(methoxymetho

xy)phenyl)pent-4-yn-2-ol ((R)-22b). Prepared according to the above step. Colorless oil (14.3 g,

90%). [a]p20 +47.0 (¢ 1.00, CH,CL); 'H NMR (400 MHz, CDCLy) § 7.24 (d, J = 1.8 Hz, 1H), 7.09

(dd, J= 8.4, 1.8 Hz, 1H), 7.00 (s, 1H), 6.81 (d, 2H), 5.21 (s, 2H), 4.14 — 4.05 (m, 1H), 3.88 (s, 3H),

3.51 (s, 3H), 3.01 (dd, J = 13.7, 5.7 Hz, 1H), 2.86 (dd, J = 13.7, 7.4 Hz, 1H), 2.62 (qd, J = 16.7,

5.6 Hz, 2H), 1.79 (s, 1H), 0.98 (s, 9H), 0.97 (s, 9H), 0.20 (s, 6H), 0.19 (s, 6H). 3C {'H}NMR (101

MHz, CDCls) § 150.0, 146.4, 146.3, 146.2, 130.1, 126.4, 124.9, 123.7, 119.7, 115.8, 114.8, 111.5,

95.6, 84.3, 83.2, 69.8, 56.2, 55.9, 42.0, 27.5, 25.89, 25.86, 18.44, 18.41, -4.1, -4.17, -4.20. IR

(KBr) Vinax 3426, 3054, 2957, 2931, 2859, 1600, 1494, 1442, 1386, 1265, 842, 739cm™'; HRMS

ESI): calcd for C3,Hs50BrOgSi; [M + H]* 665.2324, found 665.2325.
(

(8)-((2-(3-(4-Methoxy-3-(methoxymethoxy)phenyl)prop-2-yn-1-yl)-2,3-dihydrobenzofuran-5,

6-diyl)bis(oxy))bis(tert-butyldimethylsilane) ((S)-23a). To a solution of (5)-22a (5.1 g, 7.66

mmol) in dry toluene (100 mL) under argon atmosphere, NaH (60%) (377 mg, 9.42 mmol) was

added. The mixture was stirred at 40 °C for 15 min. Then, the mixture was cooled to rt and CuCl

(30.3 mg, 0.31 mmol) was added to the solution.The suspension was stirred for at reflux and after

this time, the mixture was filtered through Celite®. Then, the mixture was purified by flash

column chromatography (hexanes/EtOAc, 16:1) to give (S)-23a (4.02 g, 90%) as a colorless oil.

[0]p2° +32.0 (¢ 1.00, CH,Cl,); 'H NMR (400 MHz, CDCl;) & 7.19 (d, J = 1.9 Hz, 1H), 7.02 (dd, J

=8.4, 1.9 Hz, 1H), 6.78 (d, J = 8.4 Hz, 1H), 6.65 (s, 1H), 6.34 (s, 1H), 5.21 (s, 2H), 4.92 (tt, J =

8.8, 7.1 Hz, 1H), 3.87 (s, 3H), 3.51 (s, 3H), 3.29 (dd, J = 15.5, 8.8 Hz, 1H), 3.04 (dd, J = 15.6, 6.6

Hz, 1H), 2.80 (ddd, J = 24.1, 16.6, 6.4 Hz, 2H), 0.98 (s, 9H), 0.97 (s, 9H), 0.20 — 0.15 (m, 12H).

BC {'H}NMR (101 MHz, CDCl3) 8 153.4, 149.9, 146.2, 146.1, 140.5, 126.4, 119.6, 117.8, 117.0,
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115.8, 111.4, 102.7, 95.5, 83.8, 82.0, 81.3, 56.2, 55.9, 35.0, 26.5, 25.99, 25.96, 18.5, 18.4, -4.06,

-4.08, -4.15, -4.2. IR (KBr) vmax 3053, 2956, 2930, 2898, 2858, 1603, 1509, 1424, 1361, 1259,

1165, 839, 782, 739cm™' ; HRMS (ESI): calcd for C3,H4sNaOgSi, [M + Na]* 607.2882, found

607.2881.

(R)-((2-(3-(4-Methoxy-3-(methoxymethoxy)phenyl)prop-2-yn-1-yl)-2,3-dihydrobenzofuran-5,

6-diyl)bis(oxy))bis(tert-butyldimethylsilane) ((R)-23b). Prepared according to the above step.

Colorless oil (3.9 g, 87%). [a]p2* -22.0 (¢ 1.00, CH,Cl,); 'H NMR (400 MHz, CDCls) & 7.19 (d, J

= 1.8 Hz, 1H), 7.02 (dd, J = 8.4, 1.8 Hz, 1H), 6.78 (d, J = 8.4 Hz, 1H), 6.65 (s, 1H), 6.34 (s, 1H),

5.21 (s, 2H), 4.93 (dt, J = 14.1, 7.0 Hz, 1H), 3.86 (s, 3H), 3.51 (s, 3H), 3.29 (dd, J = 15.3, 8.9 Hz,

1H), 3.04 (dd, J = 15.3, 6.6 Hz, 1H), 2.80 (ddd, J = 24.0, 16.6, 6.4 Hz, 2H), 0.98 (s, 9H), 0.97 (s,

9H), 0.21 — 0.14 (m, 12H). 3C {'H}NMR (101 MHz, CDCl;) & 153.4, 149.9, 146.2, 146.0, 140.5,

126.4,119.5,117.7, 116.9, 115.8, 111.4, 102.7, 95.5, 83.8, 82.0, 81.3, 56.2, 55.8, 35.0, 26.5, 26.0,

25.9, 18.44, 18.36, -4.07, -4.10, -4.16, -4.18. IR (KBT) vimax 3054, 2956, 2930, 2899, 2858, 1603,

1511, 1424, 1361, 1262, 1165, 840, 783, 739cm™'; HRMS (ESI): calcd for C3,HssNaOgSi; [M +

Na]* 607.2882, found 607.2881.

(8)-2-(3-(4-Methoxy-3-(methoxymethoxy)phenyl)prop-2-yn-1-yl)-2,3-dihydrofuro[2,3-d]oxep

in-7(5H)-one ((S)-24a). To a solution of (S)-23a (1.2 g, 2.1 mmol) in THF (50 mL) was added

tetrabutylammonium fluoride (2 M in THF, 2.1 mL,), and the resultant mixture was stirred at 0 °C

for 5 min. The reaction was quenched with saturated aqueous NH4Cl (10 mL), and the resultant

mixture was extracted with ethyl acetate (3 X 20 mL). The organic extract was washed with

saturated aqueous NaCl (2 x 20 mL), dried over Na,SQ,, filtered and concentrated under reduced

pressure. The crude was dissolved in MeCN (20 mL), and Ceric ammonium nitrate (1.0 M in H,O,
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4.6 mL) was added dropwise at 0 °C. Ethyl acetate (10 mL) was added to the reaction immediately,

and the resultant mixture was extracted with ethyl acetate (3 X 20 mL). The organic extract was

washed with saturated aqueous NaCl (2 x 20 mL), dried over Na,SQ,, filtered and concentrated

under reduced pressure to give the crude product benzoquinone. The benzoquinone was dissolved

in anhydrous CH,Cl, at 0 °C, m-CPBA (75%) (482 mg, 2.1 mmol) was added to the solution.

After the completion of the reaction, the solvent was removed under reduced pressure. the residue

was quickly purified through thin pad of silica gel (hexanes/EtOAc, 2:1) to give crude product

anhydride as a yellow oil. The crude product is used directly for the next step. The crude product

anhydride was added to a solution of NaBH,4 (25 mg, 0.66 mmol) in 5 mL of dry THF at 0 °C.

After the completion of the reaction, the reaction was treated by slow addition of 1.0 M HCI until

all the solid had dissolved. The resulting solution was extracted with ethyl acetate (3 x 10 mL).

The combined organic solution was washed with saturated aqueous NaCl (2 x 10 mL), dried over

anhydrous Na,SQy, filtered and concentrated under reduced pressure. The residue was purified by

flash column chromatography (hexanes/EtOAc, 8:1) to give (S)-24a (132 mg, 18% for 4 steps) as

a colorless oil. [a]p?® +18.0 (¢ 1.00, CH,Cl,); 'H NMR (400 MHz, CDCl3) 8 7.16 (d, J= 1.9 Hz,

1H), 7.03 (dd, J = 8.4, 1.9 Hz, 1H), 6.80 (d, J = 8.4 Hz, 1H), 6.45 — 6.38 (m, 1H), 5.73 (s, 1H),

5.21 (s, 2H), 4.81 — 4.71 (m, 1H), 4.55 (d, J = 5.8 Hz, 2H), 3.87 (s, 3H), 3.51 (s, 3H), 3.10 (dd, J =

16.3, 7.2 Hz, 1H), 2.90 (dd, J = 15.7, 4.6 Hz, 1H), 2.79 (qd, J = 16.9, 5.7 Hz, 2H). *C {'H}NMR

(101 MHz, CDCls) & 169.0, 166.2, 150.1, 146.1, 140.2, 127.5, 126.3, 119.3, 115.1, 111.5, 95.9,

95.5, 83.2, 81.8, 80.5, 62.6, 56.3, 55.9, 35.2, 25.9. IR (KBr) vmax 3055, 2987, 2928, 2854, 1691,

1603, 1512, 1422, 1394, 1265, 1183, 896, 740cm™'; HRMS (ESI): calcd for CyoH,,06 [M + H]*

357.1333, found 357.1332.
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(R)-2-(3-(4-Methoxy-3-(methoxymethoxy)phenyl)prop-2-yn-1-yl)-2,3-dihydrofuro[2,3-d]oxep
in-7(5H)-one ((R)-24b). Prepared according to the above steps. Colorless oil (139 mg, 19% for 4
steps). [a]p?°-17.0 (¢ 1.00, CH,Cly); 'H NMR (400 MHz, CDCl3) § 7.15 (d, /= 1.9 Hz, 1H), 7.01
(dd, J=8.4, 1.9 Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 6.42 — 6.35 (m, 1H), 5.71 (s, 1H), 5.19 (s, 2H),
4.77 — 4.69 (m, 1H), 4.53 (d, /= 5.8 Hz, 2H), 3.86 (s, 3H), 3.49 (s, 3H), 3.13 — 3.02 (m, 1H), 2.92
— 2.84 (m, 1H), 2.83 — 2.69 (m, 2H). 3C {'H}NMR (101 MHz, CDCl;) 3§ 168.9, 166.2, 150.1,
146.1, 140.2, 127.5, 126.3, 119.3, 115.1, 111.5, 95.8, 95.4, 83.2, 81.7, 80.4, 62.5, 56.2, 55.9, 35.2,
25.9. IR (KBr) v 3055, 2978, 2927, 2848, 1689, 1618, 1512, 1442, 1394, 1265, 1183, 896,
739c¢cm'; HRMS (ESI): caled for CoH,;06 [M + H]* 357.1333, found 357.1334.

(8)-2-(3-(3-Hydroxy-4-methoxyphenyl)prop-2-yn-1-yl)-2,3-dihydrofuro[2,3-d] oxepin-7(5H)-o
ne ((5)-25a). Compound (S)-24a (66 mg, 0.19 mmol) was dissolved in acetonitrile/H,O = 5/0.1
(10 mL). BiCl; (17.5 mg, 0.057 mmol) was added to this solution. The mixture was stirred for 1 h
at 50 °C. The reaction was treated by slow addition of 1.0 M HCI and extracted with ethyl acetate
(3 x 10 mL), dried over anhydrous Na,SQ,, filtered and concentrated under reduced pressure. The
residue was purified by a flash column chromatography (hexanes/EtOAc, 2:1) to give (S)-25a (53
mg, 91%) in yield as a colorless oil. [a]p?° +29.0 (¢ 1.00, CH,Cl,); 'H NMR (400 MHz, CDCls) §
6.92 (d, J=1.7 Hz, 1H), 6.92 — 6.88 (m, 1H), 6.76 (d, J = 8.3 Hz, 1H), 6.41 (m, 1H), 5.73 (s, 1H),
5.62 (s, 1H), 4.80 —4.72 (m, 1H), 4.55 (m, 2H), 3.89 (s, 3H), 3.09 (dd, J=15.8, 7.5 Hz, 1H), 2.90
(dd, J = 15.4, 6.1 Hz, 1H), 2.79 (qd, J = 16.9, 5.7 Hz, 2H). 3C {'H}NMR (101 MHz, CDCl;) §
169.0, 166.2, 147.0, 145.3, 140.3, 127.5, 124.2, 117.6, 115.6, 110.4, 95.9, 83.3, 81.6, 80.5, 62.6,
55.9,35.2,25.9. IR (KBr) vy, 3404, 3055, 2918, 2849, 1688, 1618, 1511, 1442, 1394, 1266, 1183,

895, 845, 738cm’!; HRMS (ESI): calcd for CigH;705[M + H]* 313.1071, found 313.1071.
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(R)-2-(3-(3-Hydroxy-4-methoxyphenyl)prop-2-yn-1-yl)-2,3-dihydrofuro[2,3-d]oxepin-7(5H)-

one ((R)-25b). Prepared according to the above step. Colorless oil (51 mg, 89%). [a]p?° -26.0 (¢

1.00, CH,CL); "H NMR (400 MHz, CDCl;) § 6.92 (d, J = 1.9 Hz, 1H), 6.90 (dd, J = 8.2, 1.9 Hz,

1H), 6.76 (d, J = 8.3 Hz, 1H), 6.43 — 6.38 (m, 1H), 5.73 (s, 1H), 5.62 (s, 1H), 4.83 — 4.72 (m, 1H),

4.61 —4.51 (m, 2H), 3.89 (s, 3H), 3.09 (dd, J = 15.4, 7.5 Hz, 1H), 2.90 (dd, J = 15.8, 5.6 Hz, 1H),

2.78 (qd, J = 16.9, 5.7 Hz, 2H). 3C {'H}NMR (101 MHz, CDCl;) § 169.0, 166.2, 147.0, 145.3,

140.3, 127.5, 124.2, 117.6, 115.6, 110.5, 96.0, 83.3, 81.6, 80.5, 62.6, 55.9, 35.2, 25.9. IR (KBr)

Vmax 3375, 3055, 2926, 2849, 1689, 1618, 1512, 1442, 1394, 1266, 1183, 896, 845, 739cm’! ;

HRMS (ESI): caled for CigH;;05[M + H]* 313.1071, found 313.1072.

(S, Z)-2-(3-(3-Hydroxy-4-methoxyphenyl)allyl)-2,3-dihydrofuro[2,3-d]oxepin-7(5H)-one

((S)-3a). To a solution of (S)-25a (43 mg, 0.14 mmol) in ethyl acetate (2 mL ) was added

quinoline (3.9 pL, 10% in weight) followed by Lindlar’s catalyst (8.6 mg, 20% in weight). This

solution was stirred under a balloon of hydrogen for 1.5 h. The reaction mixture was filtered

through a plug of silica and the solvent removed in vacuo; purification by Silver nitrate silica gel

column chromatography yielded (S)-3a (38 mg, 88%) as a white solid. [a]p?® -13.0 (c 0.45,

MeOH); 'H NMR (400 MHz, CDCls) § 6.85 — 6.0 (m, 2H), 6.73 (dd, J= 8.3, 1.9 Hz, 1H), 6.51 (d,

J=11.6 Hz, 1H), 6.34 (ddd, J=7.8, 5.7, 2.0 Hz, 1H), 5.68 (s, 1H), 5.54 (dt, J= 11.6, 7.2 Hz, 1H),

4.63 (m, 1H), 4.61 — 4.52 (m, 2H), 3.89 (s, 3H), 2.94 (dd, J = 15.5, 7.1 Hz, 1H), 2.80 — 2.71 (m,

1H), 2.70 — 2.56 (m, 2H). 3C {{H}NMR (101 MHz, CDCl;) § 169.1, 166.2, 145.7, 145.3, 140.5,

132.2, 130.3, 127.4, 123.8, 120.8, 114.7, 110.5, 95.7, 82.6, 62.5, 56.0, 35.6, 33.8. IR (KBI) Viax

3386, 3054, 2912, 1689, 1615, 1510, 1396, 1274, 1185, 1129, 1026 cm™'; HRMS (ESI): calcd for

CisH1sNaOs [M + H]* 337.1046, found 337.1050.
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(R, Z)-2-(3-(3-Hydroxy-4-methoxyphenyl)allyl)-2,3-dihydrofuro[2,3-d]oxepin-7(5H)-one

((R)-3b). Prepared according to the above step. White solid (39 mg, 90%). [a]p?* +13.8 (c 0.25,

MeOH); 'H NMR (400 MHz, CDCL3) § 6.85 — 6.81 (m, 2H), 6.74 (dd, J = 8.3, 1.9 Hz, 1H), 6.52

(d, J=11.6 Hz, 1H), 6.37 - 6.32 (m, 1H), 5.69 (s, 1H), 5.55 (dt, J= 11.6, 7.2 Hz, 1H), 4.62 (t, J =

6.5 Hz, 1H), 4.59 — 4.52 (m, 2H), 3.90 (s, 3H), 2.95 (dd, J = 15.4, 7.1 Hz, 1H), 2.80 — 2.71 (m,

1H), 2.71 — 2.57 (m, 2H). *C {'H}NMR (101 MHz, CDCLy) & 169.1, 166.2, 145.7, 145.3, 140.5,

132.2, 130.3, 127.4, 123.8, 120.8, 114.7, 110.5, 95.7, 82.6, 62.5, 56.0, 35.6, 33.8. IR (KBI) Viax

3392, 2993, 2915, 1683, 1609, 1516, 1396, 1271, 1185, 1026 cm’'; HRMS (ESI): calced for

CisH1sNaOs [M + H]* 337.1046, found 337.1042.
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