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I. Table S1 Optimization of the reaction condition for 3a

MeO,C poMe MeO,C MeO,C o e
O o) Ph Catalyst (x mol%) O@ cozzll-e O@ ’
DCE, r.t. Ph
X O a0y P ‘
OAc Ph O
1a 2a 3a
Entry Catalyst (x mol%) 2al/% 3a/%
1 IPrAuClI (5 %) + AgSbFs (5 %) 24 13
2 SIPrAuClI (5 %) + AgSbFs (5 %) 10 30
3 IMesAuCI (5 %) + AgSbFs (5 %) 10 54
4 SIMesAuClI (5 %) + AgSbFg (5 %) 3 61
5 PPhsAuCI (5 %) + AgSbFs (5 %) - 52
6 AgSbFs (5 %) - 73°
7 Cu(OTf)2 (20 %) - 36
8 Zn(OTf)2 (20 %) - 19
9 Sn(OTf)2 (20 %) - 28
10 Sc(OTf)3 (20 %) - 41
11 Yb(OTf)3 (20 %) - 31
12 Fe(OTf)3 (20 %) - 20
13 InCls (20 %) - 71°
14 AgShFs (2 %) - 64
15 AgShFs (10 %) - 65
16 AgBFs (5 %) - 56
17 AgNTT; (5 %) - 69
18 TfOH (20 %) - 30

@Unless other noted, the reaction was performed in air by using 20 mol% catalysts at r.t. for 1-3 h, 1a
(0.1 mmol), [1a] = 0.1 M. P Isolated yield.



I1. Table S2 Substrate scope for the synthesis of 3

AngFs or InCly
DCE rt, 1-3 h

MeO,C

OO
)

MeO,C CO,Me

)
v
e

MeO,C CO,Me

C)
R

R1 3
3a-k 314 31, 49%.7 1h, dr 231, A 3m, 51%, 3h, A 3n,57%, 3h, A
3a, R =4-H,73% 3h, A 37%, 1h, dr25:1, B #8%. 1. 8 62%.1n. B
1 71%, 3h, B 3p, R? = 4-CHg, 72%, 3h, A
3b, R' = 4-OCHj, 33;%, 3h, A 74%, 2h, B EtO:C co,Et
50%, 2h, B MeO,C 0. Me 3q, R? = 4-'Bu, 48%,3h, A
3¢, R' = 4-CHj, 71%, 3h, A 2 74%, 1h, B O@
68%, 2h, B O@ 3r, R2 = 4-F, 40%, 1h, A O
3d, R' = 4-Bu, 56%, 1h, A O 40%, 1h, B ‘
78%, 1h, B 3s, R? = 4-Cl, 49%, 3h, A O
3e, R' = 4-Ph, 67%, 2h, A \ 66%, 2h, B
69%, 1h, B o] 3t R2 = 3.F, 31% 3h A 3v, 65%, 3h, A
1= ’ ’ ’ ’ 0y
3f, R' = 4-F, ezn%, 1h, A 30.n.d. 1h, A, B 39%, 2h, B 49%, 1h, B
75%, 1h, B 3u, R? = 2-CHg, 62%, 2h, A
3g, R' = 4-Cl, 52%,% 3h, A 57%, 1h, B
45%, 2h, B
M M
3h, R" = 4-Br, 34%, 3h, A 202C coMe =08
32%, 3h, B O@
3i, R! = 2-CHj, 58%,% 3h, A O
55%, 2h, B c ‘
3j, R" = 2-F, 62%,% 3h, A O
48%, 2h, B
1= a
3k, R' = 2-Cl, 45%,% 3h, A 3w, 64%,1h, A 3x, 53%,1h, A 3y, 37%, 3h, A
42%, 3h, B 61%, 1h, B 46%, 1h, B 32%, 2h, B

Condition A: AgSbFs (5 mol%); Condition B:
3 h; 1 (0.1 mmol), [1] = 0.1 M; isolated yield.

InCl; (20 mol%). The reaction was performed at r.t. for 1-
a2 mol% AgShFs was used.



111. Table S3 Optimization of the reaction condition for 9

CO,Me
MeO,C

MX,, (40-75 mol%)

(6]
DCE, 4A MS
x

OAc
7a
Entry MXn/% T/°C t/h 9/%

1 InCls (50 %) rt. 12 29 (9a)
2 FeCl, (75 %) rt. 12 n.r.

3 NiCl, (75 %) r.t. 12 n.r.

4 CuCl (150 %) rt. 12 n.r.

5 CrCly (75 %) 50 12 n.r.

6 PdCl, (75 %) 50 12 nr.

7 ZrCls (40 %) r.t. 0.5 n.d.

8 CdCl (75 %) 50 12 n.r.

9 CoCl; (75 %) 50 12 trace (9a)
10 ZnCl (75 %) 50 24 18 (9a)
11 InCl; (50 %) 0 12 n.r.

12 MgBr; (75 %) r.t. 12 trace (9b)
13 MnBr, (75 %) 50 12 5 (9b)
14 ZnBr; (75 %) r.t. 12 34 (9b)
158 ZnBr; (20 %) rt. 12 n.r.
162 ZnBr; (20 %) 40 12 n.r.

17 Znl; (75 %) r.t. 12 35 (9¢)

Unless other noted, the reaction was performed under N at r.t. by adding 100 mg 4A MS, 7a (0.1 mmol),
[7a] = 0.1 M; isolated yield. 1.5 equiv. of KBr was used as additive.



1V. Supplemental experimental procedures

1. General information

The substrates S-1' were synthesized according to the literature. *H, 3C, *F NMR spectra were recorded
on a Bruker AVANCE 400 (400 MHz or 500 MHz for H; 100 MHz for 3C; 376 MHz for 1°F), IH NMR
and 3C NMR chemical shifts were determined relative to internal standard TMS at 6 0.0. Chemical shifts
(0) are reported in ppm, and coupling constants (J) are in Hertz (Hz). The following abbreviations were
used to explain the multiplicities: s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet. Infrared
(IR) spectra were recorded on a Nicolet 210 spectrophotometer and were recorded in potassium bromide
(KBr) pellet. Mass spectra were obtained using ESI mass spectrometer. Melting points were determined
using a hot stage apparatus. All reagents were used as received from commercial sources, unless specified
otherwise, or prepared as described in the literature.

OH
= | CO,Me
CO,Me Ar MeO,C
MeO.C a) Pd(PPh3),Cl,, Cul, DMF Ar2
@CHO & iPr,NH, RT, 12 h o}
) DMAP, NEt;, Ac,0, N
DCM 0°C-tt,3h N A
ref-2 1 OAc
COMe Compound 1a (1:0.83 diasteromer): Rt = 0.35 (EtOAc/petroleum ether = 1/5), The
2
MeO,C

O following data are for a mixture of two diastereomers. *H NMR (400 MHz, CDCls)
O © 5 7.65 (d, J = 6.9 Hz, 2H), 7.54 — 7.47 (m, 3H), 7.42 (dd, J = 19.1, 8.1 Hz, 6H),
N\ Pn 7.32(t,J=7.2 Hz, 2H), 7.21 (d, J = 7.3 Hz, 1H), 6.81 and 6.79 (d, J = 9.2 Hz, 1H),

OAc 6.52 and 6.45 (d, J = 28.1 Hz, 1H), 5.02 (d, J = 11.1 Hz, 1H), 3.77 and 3.69 (d, J =

32.4 Hz, 3H), 3.12 and 3.09 (d, J = 8.5 Hz, 3H), 3.02 (t, J = 12.5 Hz, 1H), 2.67 — 2.58 (m, 1H), 2.17 (s,
3H). 3C NMR (100 MHz, CDCls) § 170.94 and 170.91, 169.88 and 169.86, 168.81 and 168.79, 140.92
and 140.80, 139.38 and 139.35, 137.29 and 137.25, 132.14 and 132.05, 128.90, 128.69, 128.64, 128.59,
128.12 and 128.11, 128.01, 127.96, 127.51 and 127.49, 126.27, 121.75 and 121.68, 90.6 and 90.51, 84.73
and 84.69, 81.77 and 81.70, 79.62, 66.28 and 66.25, 66.13 and 66.12, 53.15 and 53.13, 53.06 and 53.03,
52.09 and 52.05, 42.93 and 42.85, 21.21. IR (KBr) vmax 3816, 3704, 3520, 3498, 2952, 1735, 1451, 1226,
1052, 1016, 760, 699 cmt. HRMS (ESI) calcd for Cs;H2sNaO7 [M + Na]* : 473.1571; Found: 535.1729.

CO,Me Compound 1b (1:0.77 diasteromer): Rt = 0.30 (EtOAc/petroleum ether = 1/5),

MeOC Ph yellow oil. The following data are for a mixture of two diastereomers. H
O © ocH;  NMR (400 MHz, CDCls) & 7.58 (d, J = 8.6 Hz, 2H), 7.52 (dd, J = 12.8, 5.9
N O Hz, 3H), 7.44 (d, J = 7.6 Hz, 1H), 7.39 (t, J = 7.3 Hz, 2H), 7.35 — 7.29 (m,

Ohc 2H), 7.22 (t, J = 7.5 Hz, 1H), 6.93 (d, J = 8.6 Hz, 2H), 6.76 and 6.74 (d, J =

6.3 Hz, 1H), 6.51 and 6.44 (d, J = 27.6 Hz, 1H), 5.02 (m, 1H), 3.81 (s, 3H), 3.79 and 3.71 (d, J = 31.9
Hz, 3H), 3.13 and 3.11 (d, J = 7.5 Hz, 3H), 3.05 — 2.98 (m, 1H), 2.64 (dt, J = 13.3, 5.1 Hz, 1H), 2.14 (s,
3H). 3C NMR (100 MHz, CDCls) 6 170.95 and 170.91, 169.93 and 169.90, 168.79 and 168.77, 160.10,
140.88 and 140.76, 139.40 and 139.37, 132.13 and 132.06, 129.58, 129.54 and 129.49, 128.62 and

128.56, 128.09 and 128.07, 127.91, 127.51 and 127.49, 126.25 and 126.24, 121.84 and 121.77, 113.97,



90.82 and 90.74, 84.53 and 84.47, 81.80 and 81.74, 79.62, 66.30 and 66.27, 65.87, 55.36 and 55.34,
53.13 and 53.10, 53.03 and 53.01, 52.07 and 52.03, 42.93 and 42.85, 21.22 and 21.21. IR (KBF) vmax
3744, 3521, 3497, 2952, 1736, 1513, 1453, 1369, 1256, 1227, 1174, 1093, 1053, 1015, 948, 834, 759,
702, 568 cmt. HRMS (ESI) calcd for Ca;HsoNaOg [M + Na]* : 565.1833; Found: 565.1837.

Compound 1c (1:0.88 diasteromer): Rf = 0.35 (EtOAc/petroleum ether = 1/5),

CO,Me
Me0;C Ph yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © (400 MHz, CDCl3) ¢ 7.62 — 7.55 (m, 5H), 7.51 (d, J = 7.3 Hz, 1H), 7.47 — 7.42
N O (m, 2H), 7.40 — 7.35 (m, 2H), 7.29 — 7.25 (m, 3H), 6.85 and 6.83 (d, J = 8.1 Hz,

OAc 1H), 6.60 and 6.52 (d, J = 28.5 Hz, 1H), 5.12 — 5.06 (m, 1H), 3.85 and 3.77 (d, J
=33.9 Hz, 3H), 3.19 and 3.17 (d, J = 8.8 Hz, 3H), 3.13 — 3.05 (m, 1H), 2.71 (dt, J = 13.3, 5.2 Hz, 1H),
2.42 (s, 3H), 2.21 (s, 3H). BC NMR (100 MHz, CDClI3) § 170.96 and 170.93, 169.87 and 169.84, 168.82
and 168.78, 140.95 and 140.82, 139.46 and 139.42, 138.80, 134.46 and 134.40, 132.12 and 132.07,
129.33 and 129.31, 128.64, 128.59, 128.12 and 128.10, 128.04 and 127.99, 127.93, 127.53 and 127.51,
126.28 and 126.26, 121.87 and 121.80, 90.85 and 90.77, 84.58 and 84.52, 81.83 and 81.77, 79.63, 66.31
and 66.29, 66.06 and 66.03, 53.12 and 53.11, 53.02 and 53.01, 52.07 and 52.03, 42.98 and 42.91, 21.28
and 21.21. IR (KBr) vmax 3744, 3521, 3497, 3464, 2952, 1741, 1489, 1451, 1368, 1273, 1093, 1053,
1016, 949, 909, 847, 816, 758, 567, 503 cm. HRMS (ESI) calcd for Cs,HzoNaO7 [M + Na]* : 549.1884;
Found: 549.1888.

Compound 1d (1:0.85 diasteromer): Rs = 0.37 (EtOAc/petroleum ether = 1/5),

CO,Me
MeOC Ph yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © 'Bu (400 MHz, CDCl3) 6 7.58 (d, J = 8.3 Hz, 2H), 7.51 (td, J = 9.0, 3.5 Hz, 3H), 7.46
N O —7.41 (m, 3H), 7.40 — 7.36 (m, 2H), 7.34 — 7.29 (m, 2H), 7.23 — 7.18 (m, 1H),

Ohc 6.79 and 6.72 (d, J = 5.8 Hz, 1H), 6.53 and 6.45 (d, J = 29.4 Hz, 1H), 5.02 (dt, J
=115, 4.4 Hz, 1H), 3.78 and 3.70 (d, J = 33.2 Hz, 3H), 3.12 and 3.10 (d, J = 9.5 Hz, 3H), 3.05 — 2.98
(m, 1H), 2.64 (m, 1H), 2.16 and 2.15 (d, J = 1.0 Hz, 3H), 1.33 and 1.32 (d, J = 1.2 Hz, 9H). 3C NMR
(100 MHz, CDCl3) 6 170.95 and 170.91, 169.90 and 169.86, 168.83 and 168.79, 151.97 and 151.94,
140.91 and 140.79, 139.45 and 139.41, 134.31 and 134.27, 132.14 and 132.06, 128.61, 128.57, 128.09
and 128.08, 127.90, 127.82 and 127.76, 127.51 and 127.48, 126.27 and 126.25, 125.58, 121.88 and
121.81, 90.83 and 90.74, 84.57 and 84.50, 81.83 and 81.76, 79.62, 66.30 and 66.28, 65.96, 53.10 and
53.09, 53.02 and 53.00, 52.06 and 52.02, 42.96 and 42.89, 34.70, 31.36, 21.22. IR (KBr) vmax 3744,
3521, 3497, 2952, 1737, 1452, 1368, 1272, 1227, 1093, 1054, 1016, 949, 759, 701, 579 cm'’. HRMS
(ESI) calcd for CzsH3sNaO7 [M + Na]* : 591.2353; Found: 591.2349.

Compound 1e (1:0.9 diasteromer): Rt = 0.35 (EtOAc/petroleum ether = 1/5),

Ph yellow oil. The following data are for a mixture of two diastereomers. *H NMR
F (400 MHz, CDCls) § 7.64 (dd, J = 8.4, 5.5 Hz, 2H), 7.55 — 7.48 (m, 3H), 7.44 (d,

O J=17.6Hz, 1H), 7.41 -7.36 (m, 2H), 7.32 (it, J = 5.5, 2.1 Hz, 2H), 7.21 (dd, J =
Ohc 7.5, 1.0 Hz, 1H), 7.09 (t, J = 8.6 Hz, 2H), 6.78 and 6.76 (d, J = 7.5 Hz, 1H), 6.50

and 6.44 (d, J = 25.6 Hz, 1H), 5.01 (dt, J = 11.6, 4.2 Hz, 1H), 3.759 and 3.71 (d, J = 30.7 Hz, 3H), 3.11
and 3.10 (d, J = 4.5 Hz, 3H), 3.02 (t, J = 12.5 Hz, 1H), 2.63 (dt, J = 13.3, 4.4 Hz, 1H), 2.15 (s, 3H). 3C
NMR (100 MHz, CDCls) 6 170.93 and 170.89, 169.77 and 169.74, 168.71 and 168.69, 162.99 (d, J =
247.7 Hz), 140.94 and 140.85, 139.34 and 139.31, 133.29 (d, J = 3.0 Hz) and 133.26 (d, J = 3.3 Hz),

CO,Me
MeO,C

®

(6]
X



132.15 and 132.06, 130.03 (d, J = 5.0 Hz) and 129.94 (d, J = 5.0 Hz), 128.77 and 128.74, 128.58, 128.12
and 128.11, 127.96, 127.59 and 127.57, 126.25 and 126.23, 121.59 and 121.54, 115.63 and 115.42, 90.33
and 90.25, 84.91 and 84.87, 81.75 and 81.69, 79.63, 66.30 and 66.28, 65.46, 53.11 and 53.08, 53.01 and
52.99, 52.07 and 52.04, 42.89 and 42.81, 21.13 and 21.12. F NMR (376 MHz, CDCls) & -112.71, -
112.74. IR (KBF) vmax 3744, 3521, 3497, 2953, 1736, 1511, 1369, 1272, 1224, 1094, 1054, 1016, 760,
702 cml. HRMS (ESI) calcd for CaiHa7FNaO; [M + NaJ* : 553.1633; Found: 553.1639.

Compound 1f (1:0.87 diasteromer): Rs = 0.35 (EtOAc/petroleum ether = 1/5),
yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O ° ¢ (400 MHz, CDCls) 6 7.59 (d, J = 8.1 Hz, 2H), 7.51 (dd, J = 14.0, 5.3 Hz, 3H),

O 7.44 (d, J=7.6 Hz, 1H), 7.38 (t, J = 6.5 Hz, 4H), 7.33 (t, J = 5.7 Hz, 2H), 7.20
Ohc (d, J=7.5Hz, 1H), 6.77 and 6.75 (d, J = 8.9 Hz, 1H), 6.50 and 6.43 (d, J = 24.8
Hz, 1H), 5.01 (dd, J = 11.7, 4.1 Hz, 1H), 3.78 and 3.70 (d, J = 31.4 Hz, 3H), 3.11 and 3.10 (d, J = 4.4
Hz, 3H), 3.02 (t, J = 12.5 Hz, 1H), 2.63 (dt, J = 13.3, 4.6 Hz, 1H), 2.15 (s, 3H). 3C NMR (100 MHz,
CDCls) 6 170.92 and 170.89, 169.74 and 169.72, 168.70 and 168.68, 140.97 and 140.88, 139.33 and
139.30, 135.90 and 135.87, 134.79 and 134.78, 132.15 and 132.06, 129.47, 129.40, 128.83 and 128.81,
128.59, 128.14 and 128.13, 127.99, 127.60 and 127.58, 126.26 and 126.24, 121.52 and 121.47, 90.11
and 90.04, 85.04 and 85.00, 81.74 and 81.67, 79.64, 66.30 and 66.28, 65.44, 53.14 and 53.12, 53.04 and
53.02, 52.09 and 52.06, 42.89 and 42.82, 21.12 and 21.11 cm™. IR (KBr) vmax 3744, 3522, 3497, 3464,
2952, 1736, 1490, 1435, 1369, 1271, 1225, 1171, 1092, 950, 825, 758, 605, 547 cmt. HRMS (ESI)
calcd for C31H27CINaO7 [M + Na]* : 569.1338; Found: 569.1343.

Compound 1g (1:0.92 diasteromer): R = 0.35 (EtOAc/petroleum ether = 1/5),
Ph yellow oil. The following data are for a mixture of two diastereomers. 'H NMR
Br (400 MHz, CDCls) 6 7.55 — 7.48 (m, 7H), 7.43 (d, J = 7.6 Hz, 1H), 7.38 (t, J =
O 7.5 Hz, 2H), 7.32 (m, 2H), 7.21 (d, J = 7.1 Hz, 1H), 6.75 and 6.73 (d, J = 9.2 Hz,
Ohc 1H), 6.49 and 6.42 (d, J = 24.8 Hz, 1H), 5.00 (dd, J = 11.6, 4.2 Hz, 1H), 3.78 and
3.71 (d, J = 31.2 Hz, 3H), 3.11 and 3.10 (d, J = 4.5 Hz, 3H), 3.06 — 2.98 (m, 1H), 2.63 (dt, J = 13.3, 4.7
Hz, 1H), 2.16 (s, 3H). *C NMR (100 MHz, CDCl3) § 170.90 and 170.88, 169.71 and 169.69, 168.69 and
168.67, 140.97 and 140.88, 139.33 and 139.29, 136.40 and 136.38, 132.15 and 132.05, 131.79 and
131.77, 129.75 and 129.68, 128.82 and 128.79, 128.58, 128.12 and 128.11, 127.97, 127.60 and 127.58,
126.25and 126.24,123.01, 121.51 and 121.46, 90.02 and 89.95, 85.05 and 85.02, 81.73 and 81.66, 79.63,
66.29 and 66.27, 65.48, 53.13 and 53.11, 53.03 and, 53.02, 52.09 and 52.05, 42.89 and 42.81, 21.11. IR
(KBT) vmax 3744, 3521, 3494, 2952, 1736, 1487, 1453, 1370, 1270, 1226, 1172, 1094, 1052, 1014, 950,
841, 758, 701, 571, 545 cm. HRMS (ESI) calcd for C31H27BrNaO; [M + Na]* : 613.0832; Found:
613.0836.

CO,Me
MeO,C

J

(o]
A

Compound 1h (1:0.86 diasteromer): Rt = 0.40 (EtOAc/petroleum ether = 1/5),

CO,Me
MeOC Ph yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © Ph (400 MHz, CDCl3) 6 7.73 (d, J = 7.7 Hz, 2H), 7.63 (d, J = 7.8 Hz, 2H), 7.59 (d,
N O J=7.5Hz, 2H), 7.52 (dd, J = 17.4, 7.0 Hz, 3H), 7.47 — 7.41 (m, 3H), 7.35 (dd,

Ohc J=16.8,7.5Hz,5H), 7.21 (d, J = 5.4 Hz, 1H), 6.86 and 6.84 (d, J = 7.9 Hz, 1H),
6.55 and 6.48 (d, J = 27.4 Hz, 1H), 5.06 — 4.98 (m, 1H), 3.79 and 3.70 (d, J = 35.2 Hz, 3H), 3.13 and
3.11(d, J = 7.4 Hz, 3H), 3.03 (t, J = 12.5 Hz, 1H), 2.64 (dt, J = 11.7, 4.9 Hz, 1H), 2.18 (s, 3H). 3C NMR



(100 MHz, CDCl3) ¢ 170.98 and 170.95, 169.93 and 169.91, 168.84 and 168.81, 141.89, 140.97 and
140.86, 140.62 and 140.57, 139.41 and 139.37, 136.29 and 136.25, 132.17 and 132.10, 128.90, 128.74
and 128.71, 128.61, 128.55 and 128.47, 128.15 and 128.13, 127.98, 127.64 and 127.62, 127.56 and
127.55, 127.43 and 127.41, 127.21 and 127.19, 126.30 and 126.29, 121.77 and 121.71, 90.60 and 90.51,
84.88 and 84.82, 81.83 and 81.76, 79.66, 66.33 and 66.30, 65.96, 53.18 and 53.16, 53.07 and 53.06,
52.14 and 52.10, 42.98 and 42.90, 21.25. IR (KBr) vmax 3744, 3521, 3497, 3031, 2952, 1735, 1487, 1453,
1368, 1271, 1225, 1093, 1053, 1015, 949, 846, 760, 700, 625, 573, 521 cm™. HRMS (ESI) calcd for
Cs7H32NaO7 [M + Na]* : 611.2040; Found: 611.2046.

Compound 1i (1:0.9 diasteromer): Rs = 0.35 (EtOAc/petroleum ether = 1/5), yellow
oil. The following data are for a mixture of two diastereomers. *H NMR (400 MHz,
CDCls3) 6 7.84 —7.78 (m, 1H), 7.57 (dd, J = 11.7, 4.4 Hz, 3H), 7.49 — 7.41 (m, 3H),
7.34 (dtd, J = 19.9, 7.2, 2.8 Hz, 4H), 7.26 (dd, J = 8.8, 5.3 Hz, 2H), 6.97 and 6.95
(d, 3 =6.9 Hz, 1H), 6.57 and 6.48 (d, J = 33.5 Hz, 1H), 5.07 (dt, J = 10.9, 5.1 Hz,
1H), 3.84 and 3.75 (d, J = 37.3 Hz, 3H), 3.17 and 3.14 (d, J = 11.9 Hz, 3H), 3.11 — 3.03 (m, 1H), 2.68
(m, 1H), 2.56 and 2.55 (d, J = 1.6 Hz, 3H), 2.23 and 2.22 (d, J = 2.0 Hz, 3H). **C NMR (100 MHz,
CDCls) ¢ 170.90 and 170.86, 169.73 and 169.72, 168.82 and 168.77, 140.89 and 140.75, 139.43 and
139.41, 136.42 and 136.41, 135.32 and 135.30, 132.11 and 132.06, 130.77 and 130.72, 128.94 and 128.91,
128.60, 128.57, 128.50 and 128.47, 128.09 and 128.08, 127.90, 127.51, 126.26, 126.23, 121.90 and
121.82, 90.58 and 90.50, 84.61 and 84.55, 81.78 and 81.69, 79.60, 66.28 and 66.26, 64.18, 53.09 and
53.07,52.98 and 52.95, 52.03 and 52.00, 42.87, 21.07 and 21.06, 19.13. IR (KBr) vmax 3744, 3522, 3497,
2952, 1741, 1490, 1453, 1369, 1273, 1229, 1093, 1053, 1016, 950, 758, 701, 571 cm™. HRMS (ESI)
calcd for CsHzoNaO7 [M + Na]* : 549.1884; Found: 549.1887.

Compound 1j (0.92:1 diasteromer): Rs = 0.35 (EtOAc/petroleum ether = 1/5),

CO,Me
MeO,C Ph yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © (400 MHz, CDCls) 6 7.88 (t, J = 7.5 Hz, 1H), 7.56 (m, 3H), 7.52 — 7.47 (m, 1H),
N ‘ 7.45-7.34 (m, 5H), 7.25 (d, J = 7.5 Hz, 2H), 7.17 — 7.11 (m, 1H), 7.08 and 7.07 (d,

OAcF J=6.8Hz, 1H), 6.56 and 6.47 (d, J = 35.1 Hz, 1H), 5.06 (m, 1H), 3.80 (d, J = 25.4
Hz, 3H), 3.16 (d, J = 7.2 Hz, 3H), 3.06 (t, J = 13.6 Hz, 1H), 2.68 (dd, J = 13.3, 4.8 Hz, 1H), 2.21 (s, 3H).
13C NMR (100 MHz, CDCls) § 170.88 and 170.86, 169.44, 168.77 and 168.75, 160.29 (d, J = 254.7 Hz),
140.97 and 140.85, 139.38 and 139.36, 132.24 and 132.13, 130.89 (d, J = 2.6 Hz) and 130.80 (d, J = 2.6
Hz), 130.06 and 130.03, 128.77 and 128.74, 128.57, 128.10 and 128.08, 127.95 and 127.94, 127.53 and
127.51, 126.25 and 126.23, 124.56, 124.39 (d, J = 6.3 Hz) and 124.30 (d, J = 4.4 Hz), 121.59 and 121.53,
115.75 (d, J = 1.8 Hz) and 115.54 (d, J = 1.9 Hz), 89.54 and 89.42, 84.83 and 84.77, 81.74 and 81.66,
79.61, 66.27, 60.39 and 60.33, 60.31 and 60.26, 53.11 and 53.09, 53.03 and 53.02, 52.06 and 52.03,
42.85 and 42.77, 20.98. °F NMR (376 MHz, CDCls) 6 -117.37, -117.40. IR (KBr) vmax 3743, 3521,
3497, 3464, 2953, 1736, 1589, 1492, 1454, 1272, 1234, 1172, 1094, 1052, 956, 912, 759, 605, 531 cm'L.
HRMS (ESI) calcd for C31H27FNaO7 [M + Na]* : 553.1633; Found: 553.1639.

Compound 1k (1:0.81 diasteromer): Rt = 0.35 (EtOAc/petroleum ether = 1/5),

CO,Me
Me0,C Ph yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © (400 MHz, CDCls) 6 7.99 (d, J = 7.3 Hz, 1H), 7.56 (dt, J = 11.8, 5.7 Hz, 3H), 7.52
N O —7.48 (m, 1H), 7.41 (m, 7H), 7.26 (d, J = 7.5 Hz, 1H), 7.13and 7.11 (d, J = 7.7 Hz,

OAc ClI



1H), 6.57 and 6.49 (d, J = 32.7 Hz, 1H), 5.07 (m, 1H), 3.83 and 3.77 (d, J = 25.7 Hz, 3H), 3.17 (s, 3H),
3.06 (td, J = 12.6, 4.0 Hz, 1H), 2.68 (dd, J = 13.3, 4.5 Hz, 1H), 2.22 (s, 3H). 3C NMR (100 MHz, CDCls)
§170.87, 169.44, 168.75 and 168.74, 140.96 and 140.85, 139.39 and 139.36, 134.62 and 134.57, 133.61
and 133.57, 132.30 and 132.19, 130.28 and 130.13, 129.75, 128.78 and 128.76, 128.58, 128.11 and
128.09, 127.97, 127.56 and 127.53, 127.17 and 127.11, 126.25, 126.23, 121.62 and 121.56, 89.59 and
89.49, 85.11 and 85.04, 81.73 and 81.67, 79.62, 66.30, 63.45 and 63.39, 53.15 and 53.13, 53.06 and
53.03, 52.08, 42.83 and 42.74, 20.92. IR (KBr) vmax 3744, 3521, 1497, 3464, 1953, 1738, 1480, 1440,
1369, 1335, 1272, 1222, 1170, 1093, 1052, 1017, 956, 912, 758, 625, 570 cm:. HRMS (ESI) calcd for
CaiH27CINaO; [M + Na]* : 569.1338; Found: 569.1340.

Compound 11 (1:0.88 diasteromer): Rs = 0.37 (EtOAc/petroleum ether = 1/5),
yellow oil. The following data are for a mixture of two diastereomers. *H NMR
(400 MHz, CDCls) ¢ 8.35 and 8.33 (d, J =8.4 Hz, 1H), 7.96 and 7.95 (d, J = 7.1
Hz, 1H), 7.87 and 7.85 (d, J = 7.8 Hz, 2H), 7.59 — 7.47 (m, 6H), 7.45 — 7.34 (m,
4H), 7.29 (t, J = 7.5 Hz, 2H), 7.17 and 7.15 (d, J = 7.4 Hz, 1H), 6.57 and 6.46 (d,
J =47.2 Hz, 1H), 5.00 (m, 1H), 3.74 and 3.65 (d, J = 39.0 Hz, 3H), 3.08 and 3.02 (d, J = 8.8 Hz, 3H),
3.02 (d, J = 24.8 Hz, 1H), 2.63 (d, J = 13.1 Hz, 1H), 2.15 (s, 3H). 3C NMR (100 MHz, CDCls) 6 170.97
and 170.95, 169.96, 168.93 and 168.84, 140.96 and 140.76, 139.47 and 139.44, 134.13 and 134.08,
132.65 and 132.61, 132.17 and 132.13, 130.84 and 130.79, 130.00 and 129.95, 128.91 and 128.89,
128.73, 128.64, 128.17 and 128.16, 128.00, 127.56, 127.05 and 126.97, 126.70 and 126.67, 126.32,
126.06 and 126.04, 125.35 and 125.33, 124.00 and 123.98, 121.92 and 121.81, 90.77 and 90.64, 85.36
and 85.26, 81.87 and 81.78, 79.66, 66.35 and 66.33, 64.64 and 64.52, 53.18 and 53.16, 53.08 and 53.06,
52.15 and 52.07, 42.98, 21.19. IR (KBr) vmax 3744, 3521, 3497, 2952, 1736, 1512, 1435, 1368, 1270,
1223, 1170, 1092, 1052, 1017, 947, 804, 779, 760, 701, 570 cm*. HRMS (ESI) calcd for CasHzNaO
[M + Na]* : 585.1884; Found: 585.1883.

Compound 1m (0.92:1 diasteromer): R = 0.37 (EtOAc/petroleum ether = 1/5),

CO,Me
Me0,C Ph yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © (400 MHz, CDCl3) 6 7.55 - 7.48 (m, 3H), 7.44 (d, J =7.6 Hz, 1H), 7.38 (t, J = 7.3
N O Hz, 2H), 7.31 (t, J = 7.5 Hz, 2H), 7.22 (d, J = 4.7 Hz, 3H), 7.00 (s, 1H), 6.75 and

OAc 6.72 (d, J = 13.9 Hz, 1H), 6.52 and 6.45 (d, J = 27.9 Hz, 1H), 5.02 (d, J = 11.3 Hz,
1H), 3.78 and 3.69 (d, J = 35.2 Hz, 3H), 3.13 and 3.11 (d, J = 9.8 Hz, 3H), 3.02 (t, J = 12.5 Hz, 1H), 2.63
(dt, J =12.9, 6.2 Hz, 1H), 2.34 (s, 6H), 2.17 (s, 3H). 3C NMR (100 MHz, CDCls) 6 170.93 and 170.90,
169.93 and 169.90, 168.89 and 168.87, 140.87 and 140.75, 139.43 and 139.39, 138.26 and 138.24,
137.10 and 137.07, 132.06 and 132.03, 130.63 and 130.56, 128.59, 128.52, 128.12 and 128.11, 127.93,
127.48 and 127.47, 126.27, 125.77 and 125.75, 121.93 and 121.88, 90.85 and 90.80, 84.53 and 84.45,
81.84 and 81.77, 79.64, 66.30 and 66.26, 66.22 and 66.14, 53.12 and 53.10, 52.99 and 52.96, 52.06,
43.06 and 43.01, 21.32 and 21.27. IR (KBr) vmax 3744, 3521, 3497, 3465, 2952, 1737, 1606, 1486, 1436,
1369, 1331, 1270, 1169, 1093, 1053, 1016, 946, 851, 817, 701, 606, 571, 537 cm™. HRMS (ESI) calcd
for CasH32NaO7 [M + Na]* : 563.2040; Found: 563.2042.



Compound 1n (1:0.92 diasteromer): Rs = 0.37 (EtOAc/petroleum ether = 1/5),
yellow oil. The following data are for a mixture of two diastereomers. *H NMR
(400 MHz, CDCls) ¢ 7.65 and 7.63 (d, J = 7.8 Hz, 1H), 7.51 (t, J = 7.1 Hz, 3H),
7.39(q,J=7.8,7.3Hz, 3H), 7.34 —7.27 (m, 2H), 7.19 (d, J = 7.5 Hz, 1H), 7.05
(dd, J = 15.6, 5.6 Hz, 2H), 6.88 and 6.86 (d, J = 6.3 Hz, 1H), 6.51 and 6.42 (d, J
=34.1 Hz, 1H), 5.01 (dt, J = 11.3, 5.5 Hz, 1H), 3.74 (d, J = 37.4 Hz, 3H), 3.10 (d, J = 12.8 Hz, 3H), 3.01
(t, J =125 Hz, 1H), 2.62 (dt, J = 13.3, 3.9 Hz, 1H), 2.45 (s, 3H), 2.32 (s, 3H), 2.15 (s, 3H). °C NMR
(100 MHz, CDCl3) ¢ 170.93 and 170.88, 169.80 and 169.79, 168.86 and 168.80, 140.86 and 140.71,
139.45 and 139.42, 138.81 and 138.77, 136.31 and 136.28, 132.42 and 132.38, 132.07, 131.58 and
131.52, 128.64 and 128.62, 128.58, 128.51, 128.10 and 128.08, 127.90, 127.48, 126.92 and 126.89,
126.27 and 126.26, 121.98 and 121.90, 90.79 and 90.74, 84.46 and 84.38, 81.80 and 81.71, 79.60, 66.27
and 66.26, 64.12 and 64.09, 53.10 and 53.08, 52.97, 52.05 and 52.02, 42.91, 21.14 and 21.11, 19.05. IR
(KBF) vmax 3744, 3522, 3497, 2952, 1736, 1490, 1436, 1271, 1225, 1170, 1093, 1053, 1016, 950, 908,
822, 760, 701, 609, 572, 531 cm™. HRMS (ESI) calcd for Ca3H3:NaO7 [M + Na]* : 563.2040; Found:
563.2043.

CO,Me Compound 10 (1:0.88 diasteromer): Rs = 0.36 (EtOAc/petroleum ether = 1/5),
MeOC pn Yellow oil. The following data are for a mixture of two diastereomers.'H NMR (400
© N\ MHz, CDCls) 6 7.55 — 7.45 (m, 5H), 7.39 (t, J = 7.5 Hz, 2H), 7.33 (g, J = 6.6 Hz,

X

o 2H),7.22 (d, J =75 Hz, 1H), 6.85 and 6.84 (d, J = 3.1 Hz, 1H), 6.68 (dd, J = 8.1,

Ohe 3.2 Hz, 1H), 6.49 and 6.43 (d, J = 22.9 Hz, 1H), 6.42 — 6.38 (m, 1H), 5.05 — 4.99 (m,
1H), 3.78 and 3.74 (d, J = 22.2 Hz, 3H), 3.14 and 3.12 (d, J = 8.8 Hz, 3H), 3.02 (t, J = 12.5 Hz, 1H), 2.64
(dt, J = 13.3, 5.1 Hz, 1H), 2.17 and 2.16 (d, J = 3.2 Hz, 3H). *C NMR (100 MHz, CDCls) 6 170.93 and
170.91, 169.68 and 169.63, 168.81 and 168.79, 149.71 and 149.66, 143.55 and 143.49, 141.05 and
140.95, 139.36 and 139.33, 132.27 and 132.15, 128.84 and 128.82, 128.56, 128.10 and 128.09, 127.94,
127.52 and 127.48, 126.26 and 126.25, 121.44 and 121.39, 110.62, 110.31, 88.05 and 87.96, 83.87 and
83.83 , 81.78 and 81.73, 79.64, 66.30 and 66.28, 59.13 and 59.08, 53.15 and 53.12, 53.07 and 53.05,
52.09 and 52.05, 42.98 and 42.89, 20.99.

Compound 1p (1:0.8 diasteromer): Rs = 0.35 (EtOAc/petroleum ether = 1/5),

CO,Me
Me0,C 4 O yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © (400 MHz, CDCl3) 6 7.64 (d, J=7.7 Hz, 2H), 7.52 (dd, J = 7.4, 5.1 Hz, 1H), 7.41
N\ Ph (dt, J=16.2,8.1 Hz, 6H), 7.31 (t, J = 7.7 Hz, 1H), 7.21 (t, J = 8.3 Hz, 3H), 6.80

OAc and 6.78 (d, J = 8.6 Hz, 1H), 6.50 and 6.43 (d, J = 27.8 Hz, 1H), 4.98 (dt, J =

11.5, 4.0 Hz, 1H), 3.77 and 3.69 (d, J = 32.2 Hz, 3H), 3.12 and 3.10 (d, J = 8.7 Hz, 3H), 3.05 — 2.97 (m,
1H), 2.60 (dt, J = 13.3, 5.0 Hz, 1H), 2.36 (s, 3H), 2.17 (s, 3H). *C NMR (10 MHz, CDCls) 6 170.97 and
170.94, 169.87 and 169.84, 168.84 and 168.82, 141.00 and 140.88, 137.83 and 137.81, 137.31 and
137.27, 136.32 and 136.29, 132.10 and 132.02, 129.24, 128.86, 128.66, 128.62, 127.99 and 127.95,
127.87, 127.55 and 127.53, 126.28 and 126.27, 121.73 and 121.67, 90.56 and 90.47, 84.76 and 84.72,
81.70 and 81.63, 79.55, 66.30 and 66.27, 66.13, 53.09 and 53.06, 53.00 and 52.98, 52.04 and 52.00,
42.83 and 42.75, 21.18.



Compound 1q (1:0.77 diasteromer): Rs = 0.37 (EtOAc/petroleum ether = 1/5),

CO,Me
Me0,C O s yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © ) (400 MHz, CDCl3) 6 7.65 (d, J = 7.7 Hz, 2H), 7.54 (dd, J = 7.5, 4.9 Hz, 1H),
X__Ph 7.42 (p,J=17.5,6.9 Hz, 7H), 7.37 — 7.35 (m, 1H), 7.31 (t, J = 8.0 Hz, 1H), 7.19
OAc (d,J=7.4Hz, 1H),6.81and 6.79 (d, J= 9.4 Hz, 1H), 6.51 and 6.44 (d, J = 27.7

Hz, 1H), 4.99 (dt, J = 11.6, 3.9 Hz, 1H), 3.77 and 3.68 (d, J = 34.2 Hz, 3H), 3.11 and 3.09 (d, J = 8.5 Hz,
3H), 3.08 — 3.01 (m, 1H), 2.60 (dt, J = 13.3, 5.0 Hz, 1H), 2.16 (s, 3H), 1.33 (s, 9H). 13C NMR (100 MHz,
CDCls3) ¢ 171.01 and 170.98, 169.84 and 169.81, 168.85 and 168.82, 151.11 and 151.09, 141.06 and
140.95, 137.34 and 137.31, 136.29 and 136.26, 132.10 and 132.01, 128.88, 128.64 and 128.63, 128.01,
127.97, 127.88, 127.61 and 127.58, 126.16 and 126.14, 125.50, 121.74 and 121.67, 90.61 and 90.51,
84.80 and 84.76, 81.75 and 81.67, 79.54, 66.33 and 66.31, 66.14, 53.11 and 53.09, 53.02 and 52.99,
52.03 and 51.99, 42.77 and 42.69, 34.62, 31.41, 21.19. IR (KBr) vmax 3725, 3521, 1497, 2957, 1736,
1488, 1453, 1368, 1271, 1225, 1171, 1061, 949, 834, 762, 737, 699, 577 cm™X. HRMS (ESI) calcd for
CasH3sNaO7 [M + Na]* : 591.2353; Found: 591.2357.

Compound 1r (1:0.8 diasteromer): R = 0.35 (EtOAc/petroleum ether = 1/5),

CO,Me
Me0,C 4 O . yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © (400 MHz, CDCl3) 6 7.69 and 7.68 (d, J = 7.6 Hz, 2H), 7.51 (dt, J = 12.6, 5.4 Hz,
N\ Ph 4H), 7.44 (q, J = 9.4, 8.5 Hz, 3H), 7.36 (t, J = 7.8 Hz, 1H), 7.25 (d, J = 7.5 Hz,
Ohc 1H), 7.11 (t, J = 8.5 Hz, 2H), 6.85 and 6.83 (d, J = 9.4 Hz, 1H), 6.53 and 6.46 (d,

J=29.4 Hz, 1H), 5.02 (dt, J = 11.3, 4.1 Hz, 1H), 3.77 (d, J = 34.1 Hz, 3H), 3.15 (d, J = 9.4 Hz, 3H), 3.06
—2.98 (m, 1H), 2.65 (dt, J = 13.3, 5.0 Hz, 1H), 2.21 (s, 3H). *3C NMR (100 MHz, CDCls) ¢ 170.84 and
170.81, 169.83 and 169.81, 168.78 and 168.74, 162.56 (d, J = 246.5 Hz), 140.71 and 140.57, 137.27 and
137.24,135.16 (d, J = 3.6 Hz) and 135.12 (d, J = 3.2 Hz), 132.19 and 132.11, 128.88, 128.66, 128.62 (d,
J=1.4Hz), 128.07, 127.99, 127.97, 127.93, 127.39 and 127.36, 121.80 and 121.73, 115.45 (d, J =21.5
Hz), 90.66 and 90.56, 84.68 and 84.63, 81.83 and 81.75, 78.99, 66.20 and 66.18, 66.09, 53.12 and 53.10,
53.03 and 53.01, 52.10 and 52.05, 42.98 and 42.90, 21.17 and 21.16. °F NMR (376 MHz, CDCls) ¢ -
114.14,-114.17. IR (KBr) vmax 3744, 3521, 3497, 3464, 2953, 1737, 1604, 1512, 1436, 1272, 1054, 1016,
941, 836, 762, 737, 700, 630, 569, 518 cm™*. HRMS (ESI) calcd for Cs;Hz7 FNaO7 [M + Na]* : 553.1633;
Found: 553.1635.

Compound 1s (1:1 diasteromer): R = 0.35 (EtOAc/petroleum ether = 1/5),

CO,Me
Me0,C O N yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © (400 MHz, CDCls3) 6 7.65 and 7.63 (d, J = 7.2 Hz, 2H), 7.45 (dd, J =17.1, 8.5
N\ Ph Hz, 4H), 7.40 (d, J = 7.6 Hz, 2H), 7.38 — 7.29 (m, 4H), 7.21 (d, J = 7.5 Hz, 1H),

OAc 6.81 and 6.78 (d, J = 8.9 Hz, 1H), 6.50 and 6.43 (d, J = 29.0 Hz, 1H), 5.02 —
4.95 (m, 1H), 3.78 and 3.69 (d, J = 33.8 Hz, 3H), 3.11 (d, J = 9.1 Hz, 3H), 2.96 (t, J = 12.4 Hz, 1H), 2.63
(dt, J = 13.1, 4.8 Hz, 1H), 2.16 (s, 3H). 13C NMR (100 MHz, CDCls) 6 170.79 and 170.77, 169.83 and
169.81, 168.69 and 168.65, 140.67 and 140.53, 138.03 and 137.99, 137.26 and 137.22, 133.79 and
133.77, 132,21 and 132.13, 128.90, 128.75, 128.69, 128.65 and 128.63, 128.03, 127.97 and 127.93,
127.62,127.39 and 127.37, 121.79 and 121.72, 90.71 and 90.61, 84.67 and 84.62, 81.89 and 81.82, 78.89,
66.19 and 66.18, 66.10, 53.17 and 53.14, 53.08 and 53.06, 52.13 and 52.09, 42.86 and 42.78, 21.18 and
21.16. IR (KBF) vmax 3744, 3521, 3497, 3033, 2952, 1735, 1594, 1491, 1369, 1273, 1226, 1171, 1089,
1055, 1015, 949, 907, 824, 762, 699, 636, 568 cmt. HRMS (ESI) calcd for CaH27CINaO7 [M + Na* :



569.1338; Found: 569.1342.

Compound 1t (1:0.79 diasteromer): Rf = 0.35 (EtOAc/petroleum ether = 1/5),
yellow oil. The following data are for a mixture of two diastereomers. *H NMR
(400 MHz, CDCl3) 6 7.68 (d, J = 7.6 Hz, 2H), 7.51 (dd, J = 13.3, 7.9 Hz, 2H), 7.41
N\ Ph (dg, J=21.4,7.1 Hz, 5H), 7.26 (d, J = 6.4 Hz, 3H), 7.05 (t, J = 8.3 Hz, 1H), 6.85
Ohe and 6.82 (d, J = 9.7 Hz, 1H), 6.55 and 6.48 (d, J = 28.9 Hz, 1H), 5.04 (dt, J = 11.3,
4.0 Hz, 1H), 3.82 and 3.74 (d, J = 33.0 Hz, 3H), 3.16 and 3.14 (d, J = 9.1 Hz, 3H), 3.04 — 2.96 (m, 1H),
2.68 (dt, J =13.2, 4.9 Hz, 1H), 2.21 (s, 3H). 3C NMR (100 MHz, CDCls) § 170.78 and 170.76, 169.84
and 169.82, 168.63 and 168.60, 162.97 (d, J = 246.1 Hz), 142.17 (d, J = 3.8 Hz) and 142.10 (d, J = 3.6
Hz), 140.64 and 140.51, 137.26 and 137.23, 132.19 and 132.11, 130.17 and 130.09, 128.88, 128.72 and
128.68, 128.63 and 128.62, 128.03 and 128.02, 127.96 and 127.93, 127.41 and 127.38, 121.78 (d, J =
1.8 Hz) and 121.74 (d, J = 1.3 Hz), 114.99 and 114.98, 114.79 and 114.77, 113.23 and 113.02, 90.68 and
90.59, 84.66 and 84.62, 81.88 and 81.80, 78.86, 66.17 and 66.15, 66.12 and 66.10, 53.16 and 53.14,
53.07 and 53.05, 52.11 and 52.07, 42.86 and 42.78, 21.15. *°F NMR (376 MHz, CDCl3) § -112.61. IR
(KBr) vimax 3744, 3521, 3497, 3464, 2953, 1736, 1615, 1489, 1451, 1272, 1226, 1196, 1093, 1055, 1018,
953, 891, 786, 762, 698, 631, 604, 522 cmt, HRMS (ESI) calcd for Cs1Hp7FNaO7 [M + Na]* : 553.1633;
Found: 553.1630.

CO,Me E
MeO,C

OO

CO,Me Compound 1u (1:0.86 diasteromer): Rf = 0.35 (EtOAc/petroleum ether = 1/5),
O yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © (400 MHz, CDCl3) § 7.78 and 7.76 (d, J = 7.5 Hz, 1H), 7.70 and 7.68 (d, J = 7.5
N\ Ph Hz, 2H), 7.60 (dd, J = 7.7, 3.5 Hz, 1H), 7.51 and 7.49 (d, J = 7.6 Hz, 1H), 7.42 (dt,
Ohc J =289, 7.3 Hz, 4H), 7.32 (d, J = 7.3 Hz, 1H), 7.26 (d, J = 7.7 Hz, 2H), 7.20 (d, J
= 7.3 Hz, 1H), 6.86 and 6.84 (d, J = 7.4 Hz, 1H), 6.52 and 6.45 (d, J = 28.8 Hz, 1H), 5.21 (dt, J = 10.8,
4.3 Hz, 1H), 3.82 and 3.73 (d, J = 37.4 Hz, 3H), 3.17 and 3.14 (d, J = 9.5 Hz, 3H), 3.01 — 2.93 (m, 1H),
2.70 (dt, J = 12.8, 5.7 Hz, 1H), 2.39 (s, 3H), 2.21 (s, 3H). *C NMR (100 MHz, CDCls) 6 170.98 and
170.96, 169.87 and 169.84, 168.88 and 168.86, 140.90 and 140.79, 137.44 and 137.38, 137.31 and
137.28, 135.19 and 135.13, 132.20 and 132.11, 130.36, 128.87, 128.67, 128.62 and 128.61, 127.99 and
127.94, 127.91 and 127.90, 127.78 and 127.75, 127.61 and 127.58, 126.33, 125.14, 121.81 and 121.74,
90.55 and 90.46, 84.81 and 84.77, 81.43 and 81.37, 66.32 and 66.29, 66.14, 53.11 and 53.08, 53.00 and
52.98, 52.06 and 52.02, 41.53 and 41.44, 21.19, 19.24. IR (KBr) vmax 3744, 3521, 3497, 2952, 1736,
1490, 1453, 1370, 1272, 1225, 1122, 1052, 1017, 949, 758, 699 cm™. HRMS (ESI) calcd for C32HzoNaO-
[M + Na]* : 549.1884; Found: 549.1889.

MeO,C

Compound 1v (1:0.92 diasteromer): R¢ = 0.36 (EtOAc/petroleum ether = 1/5), yellow
oil. The following data are for a mixture of two diastereomers. 'H NMR (400 MHz,
CDCl3) 6 7.71 (d, J = 7.3 Hz, 2H), 7.60 (d, J = 7.8 Hz, 1H), 7.56 (d, J = 7.3 Hz, 2H),

Ph 7.46 (dt, J=13.7, 7.2 Hz, 6H), 7.37 (t, J = 7.4 Hz, 2H), 7.26 (d, J = 7.4 Hz, 1H), 6.89
OAc  and 6.86 (d, J = 13.5 Hz, 1H), 6.60 and 6.54 (d, J = 23.3 Hz, 1H), 5.10 — 5.04 (m, 1H),
4.42 — 4.33 (m, 0.5H), 4.31 — 4.15 (m, 1.5H), 3.84 — 3.73 (m, 1H), 3.46 — 3.35 (m, 1H), 3.08 (t, J = 12.5
Hz, 1H), 2.67 (dt, J = 12.9, 4.6 Hz, 1H), 2.21 (s, 3H), 1.31 (t, J = 7.0 Hz, 1.5H), 1.25 (t, J = 7.0 Hz, 1.5H),
0.88 (g, J=8.2, 7.5 Hz, 3H). *C NMR (100 MHz, CDCls) § 170.48 and 170.46, 169.81, 168.41, 141.18
and 141.07, 139.47 and 139.44, 137.37 and 137.32, 132.05 and 131.99, 128.84, 128.69 and 128.66,

CO,Et
Et0,C

Ph

(0]
X



128.62 and 128.60, 128.57, 128.09 and 128.07, 128.03 and 127.97, 127.91, 127.71 and 127.68, 126.29
and 126.26, 122.11 and 122.06, 90.69 and 90.60, 84.88 and 84.84, 81.51 and 81.47, 79.51, 66.19 and
66.14, 61.90 and 61.80, 61.42 and 61.40, 43.09 and 43.01, 21.17, 14.09 and 14.04, 13.39. IR (KBr) vimax
3743, 3521, 3497, 3034, 2983, 1736, 1490, 1451, 1369, 1265, 1225, 1180, 1094, 1053, 953, 905, 759,
699, 605, 546 cm™*. HRMS (ESI) calcd for Cs3Hz:NaO7 [M + Na]* : 563.2040; Found: 563.2044.

Compound 1w (1:0.64 diasteromer): Rs = 0.35 (EtOAc/petroleum ether = 1/5),
O yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O ° (400 MHz, CDCl3) 6 7.64 (d, J=7.0 Hz, 2H), 7.49 (d, J = 7.2 Hz, 2H), 7.43-7.35
\\_Ph (m, 6H), 7.32 (d, J = 7.5 Hz, 1H), 7.25 (d, J = 13.2 Hz, 1H), 7.13 (d, J = 7.9 Hz,
OAc 1H), 6.80 and 6.78 (d, J = 8.2 Hz, 1H), 6.48 and 6.41 (d, J = 26.2 Hz, 1H), 5.00 (d,
J=9.1Hz, 1H), 3.77 and 3.70 (d, J = 30.7 Hz, 3H), 3.15and 3.13 (d, J=7.9 Hz, 3H),2.99 (t, J =124
Hz, 1H), 2.62 (dd, J = 12.4, 4.9 Hz, 1H), 2.28 (s, 3H), 2.16 (s, 3H). 3C NMR (100 MHz, CDCls) ¢
170.98 and 170.96, 169.88, 168.86 and 168.84, 139.53 and 139.49, 137.95 and 137.83, 137.73 and
137.72, 137.34 and 137.31, 132.59 and 132.49, 129.63 and 129.61, 128.87, 128.63 and 128.55, 128.05,
128.00, 127.97, 127.48 and 127.45, 126.25 and 126.23, 121.51 and 121.44, 90.10 and 89.99, 84.97 and
84.93, 81.68 and 81.62, 79.51, 66.23 and 66.20, 66.16, 53.10 and 53.01, 52.09 and 52.06, 42.83 and
42.74, 21.20 and 20.90. IR (KBr) vmax 3744, 3522, 3497, 2952, 1735, 1540, 1454, 1368, 1271, 1226,
1054, 1017, 953, 757, 699 cm™. HRMS (ESI) calcd for C32H3NaO7 [M + Na]* : 549.1884; Found:
549.1882.

CO,Me
MeO,C

CO,Me Compound 1x (1:0.43 diasteromer): Rf = 0.35 (EtOAc/petroleum ether = 1/5),
O yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © (400 MHz, CDCl3) 6 7.62 (d, J = 7.0 Hz, 2H), 7.41 (dt, J = 15.9, 9.5 Hz, 9H),
“ N\ Ph 7.31(dd, J = 18.0, 7.8 Hz, 2H), 6.78 and 6.76 (d, J = 12.1 Hz, 1H), 6.45 and 6.38
Ohc (d, 3 =29.8 Hz, 1H), 4.99 (d, J = 11.4 Hz, 1H), 3.79 and 3.69 (d, J = 38.5 Hz,
3H), 3.19 and 3.16 (d, J = 11.1 Hz, 3H), 2.98 (t, J = 12.5 Hz, 1H), 2.63 (dd, J = 13.0, 5.0 Hz, 1H), 2.17
(s, 3H). 3C NMR (100 MHz, CDCls) § 170.74 and 170.71, 169.79, 168.66 and 168.63, 139.46 and
139.33, 139.14 and 139.11, 136.95 and 136.93, 133.68, 131.63 and 131.57, 129.00 and 128.96, 128.92
and 128.88, 128.71 and 128.69, 128.62, 128.21, 127.95, 127.89, 126.22, 123.32 and 123.25, 91.89 and
91.81, 83.30 and 83.26, 81.29 and 81.22, 79.66, 66.11, 65.95 and 65.92, 53.19 and 53.09, 52.25 and
52.20, 42.80 and 42.73, 21.15. IR (KBr) vmax 3744, 3521, 3497, 3464, 2952, 1736, 1560, 1489, 1454,
1435, 1369, 1274, 1172, 1091, 1019, 952, 755, 699, 594, 533, 502 cm™. HRMS (ESI) calcd for
Cs1H27CINaO7 [M + Na]* : 569.1338; Found: 569.1343.

MeO,C

on Compound 1y (1:0.83 diasteromer): R = 0.4 (EtOAc/petroleum ether = 1/10), yellow

o oil. The following data are for a mixture of two diastereomers. *H NMR (400 MHz,
Xx__rh CDCls) § 7.69 (d, J = 7.8 Hz, 1H), 7.59 (t, J = 7.5 Hz, 3H), 7.47 (d, J = 6.2 Hz, 2H),

OAc  7.37(p,J=8.9,8.2 Hz, 7H), 7.27 (g, J = 7.7 Hz, 1H), 7.19 (d, J = 7.5 Hz, 1H), 6.70 (d,

J=6.9 Hz, 1H), 5.57 (t, J = 7.0 Hz, 1H), 5.38 (t, J = 6.8 Hz, 1H), 5.28 (q, J = 6.7 Hz, 1H), 5.00 (t, J =
7.1 Hz, 1H), 2.44 (m, 2H), 2.12 (d, J = 12.0 Hz, 3H), 1.87 (m, 2H). *C NMR (100 MHz, CDCls) ¢
169.87, 169.85, 169.85, 169.83, 146.74, 146.64, 146.12, 146.04, 143.65, 142.60, 142.58, 137.26, 137.11,
132.54,132.49, 132.43, 132.38, 129.28, 129.25, 129.22, 129.06, 129.03, 128.78, 128.44, 128.40, 127.78,

127.74,127.70, 127.43,127.24, 126.80, 126.12, 125.59, 125.58, 125.04, 124.99, 124.74,124.71, 119.31,



119.27,119.13, 119.09, 90.80, 90.71, 90.64, 90.60, 85.39, 85.39, 85.33, 81.72, 81.30, 81.27, 79.90, 79.20,
66.30, 35.57, 34.65, 34.58, 33.93, 33.89, 33.83, 21.15, 21.12. IR (KBr) vmax 3839, 3818, 3744, 3675,
3652, 3522, 3498, 3465, 2928, 1739, 1540, 1453, 1368, 1223, 1018, 953, 756, 698 cmt. HRMS (ESI)
calcd for Co7H24NaOs [M + Na]* : 419.1618; Found: 419.1621.

CO,Me Compound laa Rf = 0.4 (EtOAc/petroleum ether = 1/8), yellow oil. *H NMR (400
pn MHz, CDCl3) 6 7.49 (t, J =8.7 Hz, 3H), 7.39 (t, J = 7.7 Hz, 3H), 7.35 - 7.26 (m, 2H),

7.18 (t, J = 7.5 Hz, 1H), 6.45 (s, 1H), 5.03 (dd, J = 11.7, 4.5 Hz, 1H), 3.83 (s, 3H),
OAc 316 (s, 3H), 2.99 (t, J = 12.5 Hz, 1H), 2.62 (dd, J = 13.3, 4.6 Hz, 1H), 2.39 — 2.27

(m, 4H), 2.07 (s, 3H), 1.88 — 1.75 (m, 4H). *C NMR (100 MHz, CDCls) ¢ 171.1,
169.5, 168.7, 140.4, 139.5, 132.1, 128.5, 128.1, 128.0, 127.8, 127.4, 126.2, 122.5,94.5, 82.2, 81.6, 81.1,
79.5, 66.2, 53.1, 52.1, 42.5, 40.4, 40.3, 23.6, 23.5, 21.8. IR (KBr) vmax 3464, 2953, 2906, 1736, 1635,
1442, 1344, 1269, 1177, 1053, 1015, 754, 701, 613 cm™>. HRMS (ESI) calcd for Co9H3oNaO7 [M + Na]* :
513.1884; Found: 513.1882.

MeO,C

[e)
X

Compound lab (1:0.69 diasteromer): Rs = 0.3 (EtOAc/petroleum ether = 1/3), yellow
oil. The following data are for a mixture of two diastereomers. *H NMR (400 MHz,
CDCl3) § 7.72 (dd, J = 10.6, 8.1 Hz, 2H), 7.63 (t, J = 7.4 Hz, 1H), 7.58 (d, J = 7.5 Hz,

Ph 2H), 7.46 (t, J = 7.0 Hz, 5H), 7.39 (dt, J = 11.1, 5.3 Hz, 3H), 7.27 (s, 1H), 6.65 (d, J =
OH  10.0Hz, 1H),5.78 —5.74 (m, 1H), 5.03 (dd, J = 11.6, 4.6 Hz, 1H), 3.97 — 3.89 (m, 1H),
3.79 (d, J = 47.6 Hz, 3H), 3.16 (t, J = 6.4 Hz, 4H), 2.70 (m, 1H). 13C NMR (100 MHz, CDCls) § 172.30
and 172.19, 168.77 and 168.73, 141.27 and 141.06, 140.57 and 140.53, 139.23 and 139.18, 131.36 and
131.19, 128.64, 128.60, 128.49, 128.38, 128.26, 128.18 and 128.15, 128.01, 127.38, 126.85, 126.38 and
126.37, 122.03, 94.49, 84.52, 84.36, 82.04, 81.96, 79.70, 66.30, 66.23, 64.96, 53.50, 52.26, 52.17, 43.48,
43.38. IR (KBr) vmax 3524, 3035, 2952, 2878, 2226, 1961, 1891, 1814, 1729, 1489, 1444, 1382, 1276,
1183, 1019, 814, 757, 703, 636, 503 cm™.

CO,Me
MeO,C

Ph

o
A

Compound lac (1:0.83 diasteromer): Rt = 0.4 (EtOAc/petroleum ether = 1/6),
CO,Me

MeO,C yellow oil. The following data are for a mixture of two diastereomers. *H NMR
o (400 MHz, CDCl3) 8 7.56 (td, J = 13.1, 11.9, 5.9 Hz, 6H), 7.44 (t, J = 7.4 Hz, 3H),

N\ pn 738 (t, =73 Hz 4H), 7.33 - 7.30 (m, 1H), 7.02 (d, J = 15.5 Hz, 1H), 6.58 (s,

OAc 1H), 6.52 —6.42 (m, 2H), 5.08 (dd, J = 11.7, 4.6 Hz, 1H), 3.81 - 3.77 (m, 3H), 3.19

(d, J=3.0 Hz, 3H), 3.15-3.09 (m, 1H), 2.73 - 2.67 (m, 1H), 2.22 (d, J = 3.8 Hz,
3H). C NMR (100 MHz, CDCl3) 6 170.97 and 170.93, 169.82, 168.83 and 168.81, 140.98, 140.95,
139.39, 139.36, 136.05, 136.01, 134.52, 134.45, 132.24, 132.06, 128.72, 128.68, 128.64, 128.59, 128.41,
128.39, 128.13,127.98, 127.96, 127.57, 127.52, 127.03, 126.97, 126.30, 126.28, 124.26, 124.24, 121.74,
121.71, 89.75, 89.69, 84.69, 84.58, 81.80, 79.65, 66.32, 66.29, 64.93, 53.17 and 53.14, 53.12 and 53.09,
52.12, 43.08, 42.94, 21.21. IR (KBr) vmax 3818, 3744, 3521, 3497, 2920, 1733, 1539, 1367, 1270, 1014,
753 cmt. HRMS (ESI) calcd for CasH3oNaO; [M + Na]* : 561.1884; Found: 561.1888.



2. General procedure for synthesis of 3

R
] R
@ AgSbFy (2-5 mol%)
0O or InCl; (20 mol%) @@
@ DCE, t, -3 h @
N (D

OAc @

1 3
To a solution of 1 in DCE was added the catalyst (2-5 mol% AgSbFs or 20 mol% InCls) at room
temperature. Then the solution mixture was stirred at the same temperature, after completion of the
reaction, the solvent was removed under reduced pressure and the crude product was subjected to silica
gel column chromatography to afford 3.

MeO,C o e Compound 3a: R = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 73%, yellow solid

O@ (m.p. 157-158 °C). H NMR (400 MHz, CDCl3) § 7.31 — 7.23 (m, 5H), 7.21 — 7.16

O (m, 2H), 7.04 (m, 5H), 6.79 — 6.75 (m, 1H), 6.51 (s, 1H), 5.83 (d, J = 2.6 Hz, 1H),

O‘ 4.35 (dt, J=12.5, 2.8 Hz, 1H), 3.88 (s, 3H), 3.75 (s, 3H), 2.35 — 2.30 (m, 1H), 1.69

(dd, J=15.0, 12.6 Hz, 1H).3C NMR (100 MHz, CDCl3) ¢ 168.9, 168.5, 159.0, 146.7,

1455, 143.7, 140.8, 129.0, 128.9, 128.5, 128.1, 128.0, 127.1, 127.1, 126.6, 125.5, 123.3, 122.5, 121.3,

120.5, 97.4, 85.4, 65.7, 53.10, 52.88, 43.1, 34.5. IR (KBr) vmax 3744, 3522, 3497, 2953, 1736, 1492,

1456, 1266, 1131, 1042, 1108, 969, 887, 751, 702, 638, 526 cm*. HRMS (ESI) calcd for CaoH24NaOs
[M + Na]* : 475.1516; Found: 475.1519.

MeOC oo Compound 3b: R = 0.48 (EtOAc/petroleum ether = 1/5), Yield: 50%, yellow

O@ solid (m.p. 206-207 °C). *H NMR (400 MHz, CDCls) 6 7.32 (d, J = 7.6 Hz, 3H),
O 7.26 (d, J = 7.2 Hz, 2H), 7.24 — 7.19 (m, 1H), 7.07 (d, J = 7.1 Hz, 2H), 6.96 (d, J
O‘ = 8.1 Hz, 1H), 6.81 (d, J = 7.1 Hz, 1H), 6.75 (d, J = 8.2 Hz, 1H), 6.71 (s, 1H),

H,CO

6.53 (s, 1H), 5.80 (s, 1H), 4.34 (d, J = 12.5 Hz, 1H), 3.92 (s, 3H), 3.79 (s, 3H),
3.73(s, 3H), 2.37 - 2.31 (m, 1H), 1.70 (s, 1H). **C NMR (100 MHz, CDCls) § 168.9, 168.5, 158.4, 156.8,
148.5, 145.6, 144.1, 140.6, 136.4, 129.0, 128.5, 128.1, 128.0, 126.7, 126.5, 122.3, 121.4, 121.0, 114.2,
110.1, 97.3, 85.4, 65.7, 55.5, 53.1, 52.9, 43.0, 34.5. IR (KBF) vmax 3743, 3522, 3497, 3464, 2952, 1735,
1593, 1271, 1041, 750, 704 cm™. HRMS (ESI) calcd for C3oHzsNaOg [M + Na]* : 505.1622; Found:
505.1625.

MeO:C co.me Compound 3c: Rf = 0.57 (EtOAc/petroleum ether = 1/5), Yield: 71%, yellow solid

O@ (m.p. 214-215 °C). *H NMR (400 MHz, CDCls) 6 7.29 (d, J = 7.5 Hz, 2H), 7.26 —

O 7.21 (m, 3H), 7.20 — 7.16 (m, 1H), 7.04 (d, J = 7.3 Hz, 2H), 6.99 (d, J = 7.6 Hz, 1H),

O‘ 6.91 (d, J=6.6 Hz, 2H), 6.79 (d, J = 7.5 Hz, 1H), 6.50 (s, 1H), 5.80 (s, 1H), 4.35 (d,

J =125 Hz, 1H), 3.88 (s, 3H), 3.75 (s, 3H), 2.34 — 2.29 (m, 1H), 2.24 (s, 3H), 1.71

—1.63 (m, 1H). 3C NMR (100 MHz, CDCls) 6 168.9, 168.6, 157.9, 146.9, 145.6, 144.0, 141.0, 140.8,

135.3,129.4,128.9,128.5,128.1, 128.0, 127.1, 126.5, 124.3, 122.4, 121.4,120.2,97.4, 85.4, 65.7, 53.11,

52.88, 43.0, 34.5, 21.3. IR (KBr) vmax 3744, 3522, 3498, 2952, 1737, 1540, 1270, 1130, 1043, 969, 843,
750 cmt. HRMS (ESI) calcd for C3oH26NaOs [M + Na]* : 489.1672; Found: 489.1671.



MeOLC oo Compound 3d: Rf = 0.58 (EtOAc/petroleum ether = 1/5), Yield: 78%, yellow solid

O (m.p. 145-146 °C). *H NMR (400 MHz, CDCl3) 6 7.32 — 7.25 (m, 3H), 7.21 (dd, J

=16.4,7.3 Hz, 4H), 7.10 (s, 1H), 7.03 (d, J = 7.1 Hz, 2H), 6.94 (d, J = 7.8 Hz, 1H),

6.77 (d, J =7.4 Hz, 1H), 6.51 (s, 1H), 5.80 (d, J = 2.1 Hz, 1H), 4.31 (d, J = 12.5 Hz,

Bu 1H), 3.88 (s, 3H), 3.76 (s, 3H), 2.35 — 2.28 (m, 1H), 1.71 — 1.63 (m, 1H), 1.22 (s,

9H). 3C NMR (100 MHz, CDCls) 6 168.9, 168.6, 158.4, 148.9, 146.6, 145.6, 144.2, 141.0, 140.8, 128.9,

128.5,128.1, 127.9, 126.9, 126.5, 125.7, 122.3, 121.4, 120.6, 119.9, 97.6, 85.3, 65.7, 53.11, 52.89, 43.1,

34.8, 34.5, 31.5. IR (KBr) vmax 3839, 3744, 3522, 3497, 3464, 2954, 1540, 1367, 1274, 1060, 751, 523
cml, HRMS (ESI) calcd for Ca3HzNaOs [M + Na]* : 531.2142; Found: 531.2146.

MeO:C co, e Compound 3e: Rf = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 75%, yellow solid

O@ (m.p. 238-239 °C). H NMR (400 MHz, CDCls) § 7.29 (dd, J = 14.7, 5.9 Hz, 3H),
7.22 (dd, J = 15.3, 7.3 Hz, 3H), 7.03 (d, J = 7.2 Hz, 2H), 6.95 (dd, J = 8.0, 5.0 Hz,
‘ 1H), 6.88 (td, J = 9.3, 2.2 Hz, 1H), 6.83 — 6.76 (M, 2H), 6.50 (s, 1H), 5.79 (d, J = 2.3

Hz, 1H), 4.32 (d, J = 12.4 Hz, 1H), 3.89 (s, 3H), 3.76 (s, 3H), 2.35 — 2.29 (m, 1H),
1.67 (dd, J=14.8,12.8 Hz, 1H). 3C NMR (100 MHz, CDCls) 6 168.80, 168.40, 162.89, 160.45, 159.01,
158.97, 148.96, 148.89, 145.25, 143.21, 140.70, 139.46, 139.43, 129.05, 128.56, 128.26, 128.03, 126.61,
126.21,122.55,121.22,121.12,121.04, 115.49, 115.26, 111.83, 111.59, 97.11, 97.09, 85.52, 65.61, 53.16,
53.13, 52.94, 52.91, 43.05, 34.42. °F NMR (376 MHz, CDCl3) § -116.89. IR (KBr) vmax 3838, 3744,
3693, 3522, 3497, 3464, 3442, 2953, 1733, 1540, 1522, 1472, 1369, 1272, 1033, 751 cm. HRMS (ESI)
calcd for CaH2sFNaOs [M + Na]* : 493.1422; Found: 493.1424.

Compound 3f: Rs = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 52%, yellow solid

MeO,C CO Me
(m.p. 256-257 °C). *H NMR (400 MHz, CDCls) 6 7.32 (dd, J = 15.9, 8.2 Hz, 3H),
7.24 (d, J = 8.6 Hz, 2H), 7.18 (dd, J = 14.4, 7.4 Hz, 2H), 7.08 — 7.00 (m, 3H), 6.94
(d, J=7.9 Hz, 1H), 6.79 (d, J = 7.1 Hz, 1H), 6.50 (s, 1H), 5.80 (s, 1H), 4.34 (d, J =
Cl

12.4 Hz, 1H), 3.89 (s, 3H), 3.76 (s, 3H), 2.36 — 2.29 (m, 1H), 1.66 (s, 1H). 3C NMR
(100 MHz, CDCls) ¢ 168.78, 168.4, 159.7, 148.5, 145.1, 142.8, 142.2, 140.7, 131.5, 129.1, 129.0, 128.6,
128.3, 128.0, 126.7, 126.3, 124.1, 122.6, 121.30, 121.26, 97.1, 85.5, 77.4, 77., 76.7, 65.6, 53.18, 52.96,
43.1, 34.4. IR (KBr) vmax 3837, 3819, 3745, 3621, 3522, 3498, 3464, 3434, 2952, 1731, 1651, 1540,
1522, 1456, 1432, 1367, 1261, 1211, 1032, 750, 701, 525 cm™. HRMS (ESI) calcd for CagH23sCINaOs
[M + Na]* : 509.1126; Found: 509.1121.

O

Compound 3g: Rs = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 34%, yellow solid

@ (m.p. 268-369 °C). 'H NMR (400 MHz, CDCls) 6 7.32 (q, J = 9.1, 7.7 Hz, 4H), 7.26
O —7.16 (m, 4H), 7.02 (d, J = 7.2 Hz, 2H), 6.89 (d, J = 7.9 Hz, 1H), 6.79 (d, J = 7.1
O‘ Hz, 1H), 6.50 (s, 1H), 5.79 (s, 1H), 4.33 (d, J = 12.0 Hz, 1H), 3.89 (s, 3H), 3.76 (s,

Br

3H), 2.32 (d, J = 14.7 Hz, 1H), 1.66 (t, J = 13.7 Hz, 1H). *C NMR (100 MHz,
CDCls) 6168.8,168.4,159.7, 148.7, 145.1, 142.8, 142.6, 140.7, 132.0, 129.1, 128.6, 128.4, 128.0, 126.8,
126.7,126.3, 122.7, 121.8, 121.3, 119.4, 97.2, 85.6, 65.6, 53.19, 52.98, 43.1, 34.4. IR (KBr) vmax 3745,
3522, 3497, 2926, 1725, 1540, 1545, 1208, 1122, 1053, 1032, 998, 781, 741, 587,526 cm™*. HRMS (ESI)
calcd for CaH23BrNaOs [M + Na]* : 553.0621; Found: 553.0619.

§ 7



MeOLC oo Compound 3h: Rs = 0.58 (EtOAc/petroleum ether = 1/5), Yield: 69%, yellow solid
:’ (m.p. 210-211 °C). *H NMR (400 MHz, CDCls) 6 7.44 (d, J = 7.5 Hz, 2H), 7.37 (d,
O J=7.6Hz, 1H),7.28 (d, J= 7.5 Hz, 2H), 7.16 (dd, J = 21.8, 7.1 Hz, 8H), 7.02 (d, J

O‘ =7.7Hz, 1H),6.98 (d, J = 7.1 Hz, 2H), 6.75 (d, J = 7.1 Hz, 1H), 6.46 (s, 1H), 5.80

h (s, 1H), 4.29 (d, J = 11.9 Hz, 1H), 3.82 (s, 3H), 3.69 (s, 3H), 2.27 (d, J = 14.7 Hz,
1H), 1.63 (t, J = 13.7 Hz, 1H). 3C NMR (100 MHz, CDCls) J 168.9, 168.5, 159.4, 147.5, 145.4, 143.6,
143.0, 141.1, 140.8, 138.6, 129.0, 128.62, 128.58, 128.1, 127.9, 127.0, 126.92, 126.88, 126.6, 122.5,
122.4,121.5,120.8, 97.4, 85.5, 65.7, 53.18, 52.95, 43.20, 34.48. IR (KBr) vmax 3838, 3818, 3693, 3653,

3497, 3464, 2956, 1737, 1540, 1522, 1457, 1368, 1273, 751 cm. HRMS (ESI) calcd for CssH2sNaOs
[M + Na]* : 551.1829; Found: 551.1826.

MeO,C come  COmpound 3i: Rr = 0.57 (EtOAc/petroleum ether = 1/5), Yield: 58%, yellow solid

O@ (m.p. 205-206 °C). 'H NMR (400 MHz, CDCls) 6 7.31 — 7.27 (m, 2H), 7.25 (d, J =

[ 5.9 Hz, 3H), 7.22 — 7.18 (m, 1H), 7.06 (d, J = 7.3 Hz, 2H), 6.97 (dt, J = 14.7, 7.4 Hz,

O 2H), 6.89 (d, J = 7.0 Hz, 1H), 6.79 (d, J = 7.6 Hz, 1H), 6.50 (s, 1H), 5.94 (s, 1H),
CHj3

4.38 (d, J = 12.4 Hz, 1H), 3.87 (s, 3H), 3.75 (s, 3H), 2.34 — 2.28 (m, 1H), 2.22 (s,
3H), 1.71 - 1.64 (m, 1H).*C NMR (100 MHz, CDCl3) § 168.9, 168.6, 158.2, 146.6, 145.7, 143.8, 142.2,
140.9, 130.3, 129.7, 128.9, 128.6, 128.1, 128.0, 126.5, 125.7, 125.5, 122.5, 121.4, 120.9, 97.7, 85.4, 65.7,
53.1,52.9,43.2,34.7,18.1. IR (KBr) vmax 3818, 3746, 3521, 3497, 2953, 1735, 1600, 1491, 1455, 1436,
1333, 1268, 1130, 1056, 1010, 968, 924, 870, 845, 817, 746, 702, 644, 623, 531, 501 cm. HRMS (ESI)
calcd for CaoH26NaOs [M + Na]* : 489.1672; Found: 489.1675.

MeO:C oo Me Compound 3j: Rf = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 62%, yellow solid

@ (m.p. 148-149 °C). *H NMR (500 MHz, CDCl3) & 7.34 — 7.26 (m, 4H), 7.24 (s, 1H),

S O 7.22 - 7.19 (m, 1H), 7.03 (m, 3H), 6.89 (dd, J = 20.4, 8.1 Hz, 2H), 6.79 (d, J = 7.3

O Hz, 1H), 6.51 (s, 1H), 5.96 (s, 1H), 4.34 (d, J = 12.4 Hz, 1H), 3.89 (s, 3H), 3.76 (s,
F

3H), 2.33 (d, J = 14.9 Hz, 1H), 1.70 — 1.65 (m, 1H). *C NMR (100 MHz, CDCls) ¢
168.78, 168.40, 159.26, 156.48, 154.01, 149.55, 149.49, 145.01, 143.03, 140.71, 130.09, 129.93, 129.08,
128.63,128.29, 128.18, 128.03, 127.27, 127.21, 126.71, 122.56, 121.51, 121.27, 119.42, 119.39, 116.30,
116.10, 97.52, 85.56, 65.60, 53.18, 53.16, 52.96, 52.95, 43.12, 34.37. %F NMR (376 MHz, CDCls) ¢ -
123.31. IR (KBr) vmax 3744, 3522, 3497, 2954, 1735, 1540, 1472, 1269, 1008, 701 cm*. HRMS (ESI)
calcd for CaH2sFNaOs [M + Na]* : 493.1422; Found: 493.1421.

§2

MeO.C o, me Compound 3k: R = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 45%, yellow solid

O@ (m.p. 178-179 °C). *H NMR (500 MHz, CDCls) 6 7.33 — 7.30 (m, 1H), 7.27 (d, J =
'S O 9.5 Hz, 3H), 7.25 (s, 1H), 7.23 — 7.20 (m, 1H), 7.17 (m, 1H), 7.05 — 7.02 (m, 2H),
O 7.01 - 6.95 (M, 2H), 6.82 (d, J = 7.2 Hz, 1H), 6.50 (s, 1H), 5.98 (d, J = 2.6 Hz, 1H),

Cl

4.36 (dt, J =12.5, 2.9 Hz, 1H), 3.89 (s, 3H), 3.76 (s, 3H), 2.33 (m, 1H), 1.66 (d, J =
2.5Hz, 1H).**C NMR (100 MHz, CDCls) 6 168.8, 168.4, 160.3, 148.4, 145.0, 142.7, 141.7, 140.8, 129.3,
129.1,128.7,128.4,128.1,126.9, 126.7, 125.9, 124.4,122.6, 121.7, 121.3, 97.9, 85.6, 65.6, 53.18, 52.96,
43.2, 34.5. IR (KBr) vmax 3819, 3746, 3691, 3498, 3440, 2953, 1733, 1539, 1454, 1434, 1296, 1133,
1054, 1003, 749, 703, 530 cm™. HRMS (ESI) calcd for Ca9H23CINaOs [M + Na]* : 509.1126; Found:
509.1127.



Compound 3l and 3I’: Rf = 0.57 (EtOAc/petroleum ether = 1/5),
O@ MO8 C0Me  vrield: 49%, yellow solid (m.p. 257-258 °C). H NMR (400
O O@ O MHz, CDCl3z) 6 7.81 (t, J = 8.0 Hz, 1.33H), 7.71 (d, J = 7.9 Hz,

O‘ C‘ 0.33H), 7.66 (d, J = 8.5 Hz, 0.33H), 7.59 (t, J = 9.1 Hz, 1H),
O O 7.48 — 7.35 (m, 2H), 7.34 — 7.26 (m, 4H), 7.25 — 7.17 (m, 2H),
7.11 (d, J = 7.1 Hz, 2H), 7.05 (dd, J = 16.3, 7.3 Hz, 1H), 6.69

(d, 3 = 6.1 Hz, 1H), 6.58 (s, 1H), 6.54 (d, J = 7.5 Hz, 0.33H),

6.37 (s, 0.69H), 5.81 (s, 0.33H), 4.45 (d, J = 12.5 Hz, 0.67H), 4.08 (d, J = 11.7 Hz, 0.33H), 3.89 (s, 3H),
3.80 (s, 1H), 3.77 (s, 2H), 2.53 (d, J = 15.1 Hz, 0.33H), 2.38 (d, J = 14.7 Hz, 0.67H), 1.90 — 1.81 (m,
0.33H), 1.75 (t, J = 13.7 Hz, 0.67H). 3C NMR (100 MHz, CDCls) ¢ 168.91, 168.51, 160.05, 145.46,
143.48,142.94,141.12, 140.19, 134.37, 130.36, 128.97, 128.69, 128.64, 128.51, 128.19, 127.07, 127.00,
125.88, 125.77, 125.23, 124.08, 122.59, 121.21, 121.14, 98.28, 85.74, 65.72, 53.17, 52.96, 43.39, 34.66.
IR (KBr) vmax 3834, 3798, 3747, 3712, 3692, 3670, 3584, 3565, 3438, 2918, 2355, 1732, 1538, 1455,

1342, 1269, 1009, 748, 511 cm™*. HRMS (ESI) calcd for CssHzsNaOs [M + Na]* : 525.1672; Found:
525.1670.

MeO,C co,me

dr 2.3:1

MeO,C co,me  Compound 3m: Rs = 0.58 (EtOAc/petroleum ether = 1/5), Yield: 51%, yellow solid

O@ (m.p. 103-104 °C). *H NMR (400 MHz, CDCls) 6 7.30 (d, J = 7.0 Hz, 1H), 7.24 (d,
/S O J=9.2 Hz, 4H), 7.19 (d, J = 8.0 Hz, 1H), 7.04 (d, J = 7.2 Hz, 2H), 6.81 (d, J = 7.1
O Hz, 1H), 6.66 (s, 1H), 6.60 (s, 1H), 6.49 (s, 1H), 5.74 (s, 1H), 4.30 (d, J = 12.1 Hz,

1H), 3.88 (s, 3H), 3.75 (s, 3H), 2.31 (d, J = 14.9 Hz, 1H), 2.24 (s, 3H), 1.81 (s, 3H),
1.70 (t, J = 13.8 Hz, 1H). °C NMR (100 MHz, CDCl3) § 168.9, 168.5, 158.6, 145.6, 144.1, 142.8, 140.8,
140.4,138.9, 134.3,128.9, 128.5,128.2,128.1, 127.9, 127.3, 126.5, 122.4,120.9, 119.1, 97.8, 85.1, 65.8,
53.12, 52.86, 43.2, 34.4, 21.4, 16.8. IR (KBr) vmax 3836, 3817, 3744, 3692, 3522, 3497, 3464, 2954,
1735, 1539, 1522, 1456, 1434, 1367, 1271, 1012, 966, 750, 703, 524 cm*. HRMS (ESI) calcd for
Ca1H2sNaOs [M + Na]* : 503.1829; Found: 503.1832.

MeO:C oo Compound 3n: R = 0.58 (EtOAc/petroleum ether = 1/5), Yield: 62%, yellow solid

O@ (m.p. 236-237 °C). 'H NMR (400 MHz, CDCl3) 6 7.28 (d, J = 7.0 Hz, 2H), 7.24 (t,

O J=3.7Hz 3H),7.19 (t, J = 7.1 Hz, 1H), 7.05 (d, J = 7.1 Hz, 2H), 6.82 (d, J = 4.6

O‘ Hz, 2H), 6.73 (s, 1H), 6.49 (s, 1H), 5.90 (d, J = 2.2 Hz, 1H), 4.38 (d, J = 12.4 Hz,

1H), 3.87 (s, 3H), 3.74 (s, 3H), 2.34 — 2.28 (m, 1H), 2.20 (s, 3H), 2.18 (s, 3H), 1.66

(dd, J = 14.7, 12.8 Hz, 1H). *C NMR (100 MHz, CDCls) 6 168.9, 168.6, 157.1, 146.8, 145.8, 144.1,

140.8, 139.6, 135.4, 130.9, 129.4, 128.9, 128.6, 128.2, 127.9, 126.5, 125.4, 122.5, 121.8, 121.5, 97.6,

85.3,65.7,53.08, 52.88, 43.1, 34.8, 21.2, 18.0. IR (KBr) vmax 3849, 3814, 3733, 3709, 3646, 3567, 3529,

3458, 3377, 2955, 2350, 1734, 1436, 1268, 1133, 1057, 1010, 968, 899, 864, 746, 702, 636, 601, 526
cmt, HRMS (ESI) calcd for C31H2sNaOs [M + Na]* : 503.1829; Found: 503.1827.

MeO,C G e Compound 3p: Rt = 0.57 (EtOAc/petroleum ether = 1/5), Yield: 74%, yellow solid
O@ (m.p. 185-186 °C). 'H NMR (400 MHz, CDCl3) 6 7.31 — 7.26 (m, 2H), 7.23 (s,
O 1H), 7.18 (td, J = 7.2, 1.7 Hz, 1H), 7.08 — 7.01 (m, 5H), 6.93 (d, J = 7.9 Hz, 2H),

O‘ 6.76 (d, J = 7.0 Hz, 1H), 6.50 (s, 1H), 5.84 (d, J = 2.5 Hz, 1H), 4.35 - 4.29 (m, 1H),
3.87 (s, 3H), 3.75 (s, 3H), 2.30 (s, 4H), 1.67 (dd, J = 14.9, 12.7 Hz, 1H). 3C NMR

(100 MHz, CDCls) 6 168.9, 168.6, 159.2, 146.8, 143.78, 143.76, 142.5, 140.9, 136.1, 129.2, 129.0, 128.9,



128.0,127.9, 127.0, 125.5, 123.3, 122.5, 121.3, 120.5, 97.4, 85.4, 65.6, 53.09, 52.86, 42.7, 34.6, 21.1 (d,
J = 1.8 Hz). IR (KBr) vmax 3744, 3522, 3497, 2952, 1736, 1512, 1457, 1436, 1266, 1121, 1042, 1010,
969, 888, 752, 633, 520 cm™. HRMS (ESI) calcd for CsH2sNaOs [M + Na]* : 489.1672; Found:
489.1676.

Compound 3q: R = 0.58 (EtOAc/petroleum ether = 1/5), Yield: 74%, yellow

solid (m.p. 206-207 °C). 'H NMR (400 MHz, CDCls) 6 7.26 (d, J = 5.4 Hz, 5H),

7.18 (t, J =7.1 Hz, 1H), 7.05 (q, J = 7.2 Hz, 3H), 6.96 (d, J = 8.0 Hz, 2H), 6.77

O‘ B (d, J =7.0 Hz, 1H), 6.50 (s, 1H), 5.89 — 5.85 (m, 1H), 4.34 (d, J = 12.3 Hz, 1H),

3.87 (s, 3H), 3.75 (s, 3H), 2.35 - 2.29 (m, 1H), 1.70 — 1.63 (m, 1H), 1.29 (s, 9H).

13C NMR (100 MHz, CDCl3) ¢ 168.9, 168.6, 159.1, 149.3, 146.8, 143.82, 143.75, 142.4, 140.9, 129.0,

128.9, 128.0, 127.6, 127.1, 125.5, 125.4, 123.3, 122.5, 121.3, 120.5, 97.4, 85.4, 65.6, 53.08, 52.86, 42.5,

34.6,34.4,31.4. IR (KBr) vmax 3834, 3742, 3521, 3497, 3464, 2956, 1736, 1511, 1458, 1364, 1266, 1042,
1011, 969, 751 cm*. HRMS (ESI) calcd for CssH32NaOs [M + Na]* : 531.2142; Found: 531.2146.

MeO,C CO,Me

O
N
O

MeO,C o, e Compound 3r: Rs = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 40%, yellow solid
O (m.p. 181-182 °C). 'H NMR (400 MHz, CDCls) 6 7.30 (dd, J = 13.9, 6.7 Hz, 2H),
7.25 (s, 1H), 7.20 (td, J = 7.3, 2.6 Hz, 1H), 7.08 — 7.03 (m, 3H), 7.02 — 6.97 (m,
O‘ 2H), 6.93 (t, J = 8.6 Hz, 2H), 6.75 (d, J = 7.8 Hz, 1H), 6.51 (s, 1H), 5.82 (d, J =
2.3 Hz, 1H), 4.35 (d, J = 12.5 Hz, 1H), 3.88 (s, 3H), 3.77 (s, 3H), 2.32 — 2.26 (m,
1H), 1.62 (d, J = 14.6 Hz, 1H). 3C NMR (100 MHz, CDCls) 6 168.82, 168.43, 162.75, 160.32, 158.87,
146.68, 143.63, 143.55, 141.19, 141.16, 140.75, 129.55, 129.47, 129.06, 128.98, 128.10, 127.19, 125.65,
123.36, 122.47, 121.25, 120.59, 115.42, 115.21, 97.36, 85.39, 65.60, 53.17, 53.15, 52.96, 52.94, 42.32,
34.60.9F NMR (376 MHz, CDCls) 6 -116.42. IR (KBr) vimax 3745, 3651, 3567, 3522, 3464, 3442, 2953,
1736, 1651, 1558, 1540, 1457, 1453, 1335, 1265, 1220, 1042, 969, 842, 751, 523 cmt. HRMS (ESI)
calcd for CaHzsFNaOs [M + Na]* : 493.1422; Found: 493.1424.

N
O

Compound 3s: R¢ = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 66%, yellow solid
(m.p. 178-179 °C). *H NMR (400 MHz, CDCl3) 6 7.30 (dd, J = 15.0, 8.0 Hz, 2H),

7.21 (t, J =8.1 Hz, 4H), 7.08 — 7.03 (m, 3H), 6.98 (d, J = 8.1 Hz, 2H), 6.75 (d, J
O‘ ¢ =78 Hz, 1H), 6.51 (s, 1H), 5.83 (d, J = 2.2 Hz, 1H), 4.35 (d, J = 12.5 Hz, 1H),

3.88 (s, 3H), 3.77 (s, 3H), 2.28 (dd, J = 14.9, 2.5 Hz, 1H), 1.63 (s, 1H). ®*C NMR
(100 MHz, CDCls) ¢ 168.8, 168.4, 158.5, 146.6, 143.9, 143.6, 143.5, 140.8, 132.3, 129.5, 129.1, 129.0,
128.7,128.1,127.3,125.7,123.4,122.5,121.3,120.6, 97.4, 85.4, 65.6, 53.16, 52.96, 42.4, 34.4. IR (KBr)
vmax 3744, 3521, 3498, 2953, 1736, 1539, 1263, 1013, 751 cm*. HRMS (ESI) calcd for C2sH23CINaOs
[M + Na]* : 509.1126; Found: 509.1125.

MeO;C co,me

Q
o)
O

MeOLC oo Compound 3t: R = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 39%, yellow solid
O (m.p. 137-138 °C). 'H NMR (500 MHz, CDCl3) § 7.32 — 7.29 (m, 1H), 7.27 (d, J
=7.5Hz, 1H), 7.26 — 7.24 (m, 1H), 7.23 — 7.18 (m, 2H), 7.08 — 7.04 (m, 3H), 6.91

O‘ —6.85 (m, 2H), 6.77 (d, J = 7.3 Hz, 1H), 6.72 (m, 1H), 6.51 (s, 1H), 5.86 (d, J =
2.6 Hz, 1H), 4.37 (dt, J = 12.5, 2.8 Hz, 1H), 3.89 (s, 3H), 3.77 (5, 3H), 2.31 (m, 1H),

1.65 (d, J = 2.4 Hz, 1H). 3C NMR (100 MHz, CDCls) 6 168.77, 168.38, 164.06, 161.61, 158.15, 147.92,
147.85, 146.63, 143.52, 143.51, 140.71, 130.04, 129.96, 129.09, 129.06, 128.16, 127.38, 125.72, 123.84,

=2
Om



123.81, 123.37, 122.47, 121.30, 120.65, 115.01, 114.80, 113.61, 113.40, 97.38, 85.39, 65.62, 53.20,
53.18, 52.98, 52.97, 42.81, 34.28. *F NMR (376 MHz, CDCl3) ¢ -113.01. IR (KBTr) vmax 3744, 3522,
3497, 2954, 1736, 1588, 1486, 1438, 1334, 1265, 1130, 1043, 1012, 969, 914, 885, 790, 752, 639, 521
cmt, HRMS (ESI) calcd for CooH2sFNaOs [M + Na]* : 493.1422; Found: 493.1426.

MeO,C oo Compound 3u: R = 0.57 (EtOAc/petroleum ether = 1/5), Yield: 62%, yellow solid

@ (m.p. 192-193 °C). *H NMR (500 MHz, CDCl3) 6 7.30 (d, J = 7.3 Hz, 1H), 7.25 (s,
1H), 7.21 — 7.13 (m, 3H), 7.09 — 7.01 (m, 5H), 6.79 (d, J = 7.1 Hz, 1H), 6.73(d, J =
O‘ 7.6 Hz, 1H), 6.53 (s, 1H), 5.76 (d, J = 2.4 Hz, 1H), 4.65 (d, J = 12.3 Hz, 1H), 3.88 (s,

3H), 3.76 (s, 3H), 2.44 (s, 3H), 2.23 (dd, J = 15.0, 2.8 Hz, 1H), 1.66 — 1.62 (m, 1H).
13C NMR (100 MHz, CDCls) § 168.9, 168.5, 159.5, 146.7, 144.0, 143.8, 143.7, 140.8, 135.4, 130.1,
129.02, 128.99, 128.1, 128.0, 126.6, 126.4, 126.3, 125.5, 123.3, 122.5, 121.4, 120.5, 97.6, 85.5, 65.6,
53.1,52.9, 38.0, 33.6, 19.5. IR (KBFr) vmax 3745, 3521, 3497, 2953, 1736, 1458, 1436, 1334, 1267, 1131,
1043, 1010, 969, 748, 638 cm™. HRMS (ESI) calcd for CzHzsNaOs [M + Na]* : 489.1672; Found:
489.1674.

§ 2

E0.C okt Compound 3v: Rs = 0.58 (EtOAc/petroleum ether = 1/5), Yield: 65%, yellow solid
2

O@ (m.p. 168-169 °C). *H NMR (400 MHz, CDCls) J 7.26 (dd, J = 13.9, 7.2 Hz, 6H),
7.21-7.15 (m, 2H), 7.04 (q, J = 8.0, 7.4 Hz, 5H), 6.76 (d, J = 7.2 Hz, 1H), 6.50 (s,
O‘ 1H), 5.82 (s, 1H), 4.43 (dd, J = 10.7, 7.1 Hz, 1H), 4.35 (d, J = 12.4 Hz, 1H), 4.23

(ddt, J=18.0, 10.8, 5.4 Hz, 3H), 2.31 (d, J =14.7 Hz, 1H), 1.72 — 1.65 (m, 1H), 1.34
(t, J=7.1Hz, 3H), 1.28 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, CDCls) ¢ 168.0, 168.1, 159.2, 146.9,
145.6, 143.8, 143.8, 141.0, 128.9, 128.9, 128.5, 128.1, 128.0, 127.1, 126.5, 125.5, 123.4, 122.5, 121.3,
120.5, 97.4, 85.4, 65.7, 62.0, 61.9, 43.1, 34.3, 14.2, 14.1. IR (KBr) vmax 3743, 3522, 3498, 3464, 2929,
1733, 1593, 1457, 1367, 1264, 1019, 750, 701, 525 cmt. HRMS (ESI) calcd for Ca;H2sNaOs [M + Na]* :
503.1829; Found: 503.1827.

MeO,C oo, e Compound 3w: Rs = 0.57 (EtOAc/petroleum ether = 1/5), Yield: 64%, yellow solid

O@ (m.p. 179-180 °C). *H NMR (500 MHz, CDCls) 6 7.28 — 7.26 (m, 1H), 7.24 (s,
O 1H), 7.21 — 7.17 (m, 2H), 7.10 (m, 2H), 7.04 (m, 5H), 6.56 (s, 1H), 6.46 (s, 1H),
O‘ 5.82 (d, J = 2.4 Hz, 1H), 4.32 — 4.28 (m, 1H), 3.88 (s, 3H), 3.75 (5, 3H), 2.33 — 2.30

(m, 1H), 2.29 (s, 3H), 1.71 (dd, J = 14.9, 12.6 Hz, 1H). *C NMR (100 MHz, CDCly)
0 169.0, 168.5, 159.3, 146.8, 145.4, 143.9, 143.8, 139.0, 138.0, 129.0, 128.9, 128.5, 128.1, 127.0, 126.6,
1255, 123.4, 122.1, 121.6, 120.5, 97.4, 85.3, 65.7, 53.10, 52.88, 43.1, 34.4, 21.4. IR (KBT) vmax 3744,
3521, 3497, 3464, 2952, 1736, 1539, 1456, 1266, 1043, 751, 703 cm®. HRMS (ESI) calcd for
C3oH26NaOs [M + Na]* : 489.1672; Found: 489.1673.

MeO.C co.me Compound 3x: Rt = 0.56 (EtOAc/petroleum ether = 1/5), Yield: 53%, yellow solid
2

C
O@ (m.p. 201-202 °C). *H NMR (400 MHz, CDCls) & 7.28 (s, 2H), 7.25 — 7.18 (m,
cl O 4H), 7.05 (d, J = 19.4 Hz, 5H), 6.74 (s, 1H), 6.46 (s, 1H), 5.85 (s, 1H), 4.38 (d, J
O‘ =12.2 Hz, 1H), 3.88 (s, 3H), 3.74 (s, 3H), 2.35 (d, J = 14.9 Hz, 1H), 1.71 (t, J =

13.8 Hz, 1H). *C NMR (100 MHz, CDCls) 6 168.7, 168.5, 158.5, 146.2, 146.1,
145.1, 143.6, 139.4, 134.8, 129.3, 128.7, 128.4, 128.1, 127.7, 126.7, 125.8, 123.9, 123.4, 121.5, 120.8,
97.2,85.1,65.5,53.20,53.01, 43.1, 34.5. IR (KBr) vmax 3744, 3522, 3497, 2954, 1735, 1492, 1457, 1436,



1262, 1131, 1045, 1008, 823, 750, 702, 641, 540, 518 cm™*. HRMS (ESI) calcd for C2H»3CINaOs [M +
Na]* : 509.1126; Found: 509.1125.

Compound 3y: R = 0.48 (EtOAc/petroleum ether = 1/10), Yield: 37%, yellow oil.

O@ O 'H NMR (400 MHz, CDCl3) 6 7.31 (t, J = 7.3 Hz, 1H), 7.23 (d, J = 8.3 Hz, 3H), 7.20

O‘ —7.17 (m, 2H), 7.08 (dd, J = 13.4, 7.4 Hz, 2H), 7.01 (d, J = 7.1 Hz, 3H), 6.72 (d, J =

7.5 Hz, 1H), 5.80 (s, 1H), 5.75 (s, 1H), 3.88 (d, J = 12.3 Hz, 1H), 2.43 (t, J = 13.4

Hz, 1H), 2.06 — 2.00 (m, 1H), 1.51 — 1.45 (m, 1H), 1.34 (d, J = 12.0 Hz, 1H). 3C NMR (100 MHz,

CDCls) 6160.8,147.4,146.1,143.8, 143.7, 143.2, 128.8, 128.4, 128.0, 127.9, 127.9, 127.0, 126.3, 125.4,

123.1, 120.9, 120.4, 120.4, 97.3, 83.7, 48.3, 38.6, 30.0. IR (KBr) vmax 3744, 3521, 3497, 2928, 1739,

1540, 1457, 1265, 1033, 750, 701 cm™*. HRMS (ESI) calcd for C2sH210s [M + H]* : 337.1587; Found:
337.1591.

CO,Me Compound 3aa: R = 0.45 (EtOAc/petroleum ether = 1/8), Yield: 37%, yellow oil. *H

s NMR (400 MHz, CDCl3) 6 7.54 (d, J = 6.9 Hz, 3H), 7.43 (t, J = 7.9 Hz, 3H), 7.39 —

O © 7.30 (m, 2H), 7.24 (t, J = 7.4 Hz, 1H), 6.53 (s, 1H), 6.28 (s, 1H), 5.06 (dd, J = 11.5,

N D 4.5 Hz, 1H), 3.86 (s, 3H), 3.17 (s, 3H), 3.07 (t, J = 12.5 Hz, 1H), 2.67 (dd, J = 13.5,

4.5 Hz, 3H), 2.54 (s, 2H), 2.00 (g, J = 7.5 Hz, 2H). ¥C NMR (100 MHz, CDCl3) 6

171.2, 167.0, 140.2, 139.4, 138.3, 131.6, 128.5, 128.1, 127.9, 127.8, 127.4, 126.3, 124.9, 123.2, 91.7,

88.2, 82.0, 79.6, 66.2, 53.1, 52.1, 43.2, 36.3, 33.5, 23.4. IR (KBr) vmax 3682, 3065, 2956, 2200, 1734,

1500, 1441, 1370, 1272, 1094, 1042, 937, 756, 705, 562 cm*. HRMS (ESI) calcd for C27H2sNaOs [M +
Na]*: 453.1672; Found: 453.1674.

MeO,C

MeOC 1 e Compound 4ac: Rt = 0.2 (EtOAc/petroleum ether = 1/3), Yield: 21%, yellow solid
O (m.p. 168-169 °C). 'H NMR (400 MHz, CDCl3) 6 7.99 (dd, J = 15.5, 11.4 Hz, 1H),
Ph 759 (d,J=7.3Hz, 1H), 7.42 (d, J = 7.6 Hz, 2H), 7.37 (d, J = 7.6 Hz, 2H), 7.34 - 7.30

(m, 4H), 7.28 (d, J = 8.2 Hz, 1H), 7.24 — 7.19 (m, 2H), 7.06 (d, J = 7.4 Hz, 2H), 7.01

Ph (d, J=7.3 Hz, 1H), 6.35 (s, 1H), 6.22 (d, J = 15.6 Hz, 1H), 5.35 (d, J = 11.4 Hz, 1H),

4.04 (d, J =10.7 Hz, 1H), 3.83 (s, 3H), 3.78 (s, 3H), 3.60 (s, 1H), 2.60 (d, J = 15.0 Hz, 1H), 1.86 (dd, J
= 14.9, 10.9 Hz, 1H). *3C NMR (100 MHz, CDCl3) 6 169.5, 168.0, 147.8, 144.9, 144.7, 137.5, 137.4,
134.7,130.0, 129.2, 129.0, 128.71, 128.65, 128.6, 127.6, 126.7, 126.6, 125.8, 122.3, 122.1, 109.9, 83.3,
64.7, 53.18, 53.15, 53.12, 52.80, 46.2, 34.7. IR (KBr) vmax 3672, 3146, 3067, 2954, 1735, 1493, 1442,
1266, 1026, 978, 894, 754, 701, 541 cm*. HRMS (ESI) calcd for C3;H2sNaOg [M + Na]* : 519.1778;

Found: 519.1770.

HO

Compound 5a: To a solution of 3a in DCM was added the m-CPBA (2.0 eq) and
NaHCOs; (1.5 eq) at room temperature. Then the solution mixture was stirred at the

MeO,C CO,Me

same temperature for 3 h, after completion of the reaction, the solvent was removed
under reduced pressure and the crude product was subjected to silica gel column
chromatography to afford 5. Ry = 0.52 (EtOAc/petroleum ether = 1/5), Yield: 75%,
yellow solid (m.p. 117-118 °C). *H NMR (400 MHz, CDCls) 6 7.31 (dd, J = 12.7, 6.8 Hz, 3H), 7.25 (d,
J=5.3Hz, 5H), 7.07 (t, J = 7.7 Hz, 4H), 6.90 (d, J = 7.3 Hz, 1H), 6.52 (s, 1H), 3.95 (d, J = 11.5 Hz, 1H),
3.85 (s, 3H), 3.81 (s, 3H), 3.57 (s, 1H), 2.51 (d, J = 15.0 Hz, 1H), 2.28 — 2.20 (m, 1H). 3C NMR (100
MHz, CDCls) § 169.3, 167.9, 147.7, 145.1, 140.93, 140.0, 138.5, 129.2, 129.0, 128.9, 128.8, 128.3, 128.1,




127.0, 126.5, 125.1, 124.7, 120.9, 92.3, 85.8, 75.8, 65.4, 60.8, 53.21, 52.95, 40.8, 31.9. IR (KBr) vmax
3838, 3818, 3745, 3693, 3522, 3497, 3464, 3442, 2926, 1736, 1540, 1522, 1367, 1275, 1072, 751 cm™L.
HRMS (ESI) calcd for CaH24NaOg [M + Na]* : 491.1465; Found: 491.1463.

Compound 6a: Rf = 0.54 (EtOAc/petroleum ether = 1/5), Yield: 86%, yellow solid
(m.p. 205-206 °C). *H NMR (400 MHz, CDCl3) § 7.29 — 7.25 (m, 1H), 7.22 - 7.15 (m,
4H), 7.14 — 7.11 (m, 1H), 7.08 (d, J = 7.3 Hz, 3H), 7.02 (d, J = 7.3 Hz, 1H), 6.95 —
6.89 (m, 2H), 6.85 (d, J = 7.5 Hz, 1H), 6.28 (s, 1H), 3.78 (s, 3H), 3.70 (s, 3H), 2.99 (t,
J =10.6 Hz, 1H), 2.83 (q, J = 8.9 Hz, 1H), 2.69 (d, J = 8.1 Hz, 2H), 2.31 (d, J = 15.0
Hz, 1H), 1.96 — 1.85 (m, 1H). 3C NMR (100 MHz, CDCl5) 6 169.9, 168.1, 149.0, 146.2, 144.5, 143.6,
138.7,129.5,129.1, 128.7, 127.7, 127.2, 127.2, 126.4, 126.1, 124.2, 122.1, 121.4, 96.9, 84.3, 65.0, 57.9,
53.1,52.8,46.4, 38.5, 34.9. IR (KBr) vmax 3744, 3522, 3497, 2952, 1739, 1456, 1436, 1340, 1260, 1153,
1016, 961, 868, 756, 702, 531 cm™*. HRMS (ESI) calcd for CagH2sNaOs [M + Na]* : 477.1672; Found:
477.1673.

MeOZC COZMe

3. General procedure for synthesis of 7

7 were synthesized according to 1

COo,Me Compound 7a (1:0.87 diasteromer): R¢ = 0.35 (EtOAc/petroleum ether = 1/5), The
following data are for a mixture of two diastereomers. *H NMR (400 MHz, CDCls)
57.63(d, J=7.3Hz, 2H), 7.39 (q, J = 7.3 Hz, 5H), 7.31 (t, J = 7.5 Hz, 1H), 7.20 (t,
O J=7.4Hz, 1H), 6.77 and 6.76 (d, J = 5.1 Hz, 1H), 6.40 and 6.34 (d, J = 25.7 Hz,
OAc 1H), 6.05 (dt, J = 16.8, 8.2 Hz, 1H), 5.42 (d, J = 17.2 Hz, 1H), 5.27 (d, J = 10.4 Hz,
1H), 4.48 — 4.40 (m, 1H), 3.75 and 3.69 (d, J = 24.4 Hz, 3H), 3.12 and 3.10 (d, J = 7.4 Hz, 3H), 2.78 (t,
J=12.4 Hz, 1H), 2.46 — 2.38 (m, 1H), 2.16 (s, 3H). 3C NMR (100 MHz, CDCls) § 170.77 and 170.76,
169.85 and 169.83, 168.57 and 168.56, 140.97 and 140.86, 137.23 and 137.19, 136.01 and 135.99,
132.09 and 131.97, 128.86, 128.66, 128.61, 127.97 and 127.93, 127.87, 127.48 and 127.44, 121.50 and
121.44, 117.90, 90.48 and 90.35, 84.66 and 84.62, 81.55 and 81.49, 79.23, 66.16 and 66.09, 53.08 and

53.06, 53.01 and 52.98, 52.05 and 52.02, 40.74 and 40.64, 21.16.

MeO,C

0
x

CO,Me Compound 7d (1:0.87 diasteromer): Rs = 0.35 (EtOAc/petroleum ether = 1/5),
yellow oil. The following data are for a mixture of two diastereomers. *H NMR

cH; (500 MHz, CDCls) 6 7.52 (d, J = 8.1 Hz, 2H), 7.43 — 7.40 (m, 2H), 7.33 — 7.29

O (m, 1H), 7.20 (t, J = 6.9 Hz, 3H), 6.73 and 6.72 (d, J = 5.4 Hz, 1H), 6.40 and
OAc 6.33 (d, J = 32.9 Hz, 1H), 6.05 (m, 1H), 5.42 (m, 1H), 5.29 — 5.25 (m, 1H), 4.47
—4.42 (m, 1H), 3.76 and 3.70 (d, J = 30.6 Hz, 3H), 3.13 and 3.11 (d, J = 10.3 Hz, 3H), 2.80 — 2.75 (m,
1H), 2.42 (m, 1H), 2.37 (s, 3H), 2.15 and 2.14 (d, J = 2.5 Hz, 3H). 3C NMR (100 MHz, CDCls) § 170.79
and 170.77, 169.86 and 169.83, 168.57 and 168.55, 140.96 and 140.84, 138.77, 136.06 and 136.03,
134.36 and 134.30, 132.06 and 131.98, 129.27, 128.59 and 128.56, 127.98 and 127.93, 127.85 and
127.84, 127.47 and 127.43, 121.60 and 121.54, 117.82 and 117.79, 90.67 and 90.56, 84.48 and 84.42,
81.59 and 81.53, 79.21, 66.19 and 66.17, 65.99, 53.05 and 53.04, 52.98 and 52.95, 52.02 and 51.99,
40.76 and 40.68, 21.24 and 21.16. IR (KBr) vmax 3918, 3744, 3520, 2952, 1737, 1513, 1434, 1369, 1271,

MeO,C

(0]
X



1226, 1094, 1014, 950, 764, 548 cmt. HRMS (ES]) calcd for CosH2sNaO7 [M + Na]* : 499.1727; Found:
499.1731.

Compound 7e (1:0.88 diasteromer): Rs = 0.30 (EtOAc/petroleum ether = 1/5),
MeO,C yellow oil. The following data are for a mixture of two diastereomers. *H
O ° ocH; NMR (400 MHz, CDCls) 6 7.56 (d, J = 8.4 Hz, 2H), 7.41 (d, J = 7.6 Hz, 2H),
N O 7.31(t,J=7.6 Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H), 6.93 and 6.91 (d, J = 8.3 Hz,
OAc 2H), 6.72 and 6.71 (d, J = 2.4 Hz, 1H), 6.40 and 6.33 (d, J = 25.2 Hz, 1H),
6.05 (m, 1H), 5.42 (d, J = 17.2 Hz, 1H), 5.27 (d, J = 10.4 Hz, 1H), 4.49 — 4.41 (m, 1H), 3.81 (s, 3H),
3.76 and 3.70 (d, J = 23.5 Hz, 3H), 3.13 and 3.12 (d, J = 6.0 Hz, 3H), 2.78 (t, J = 12.4 Hz, 1H), 2.42 (dt,
J=13.2,4.2 Hz, 1H), 2.13 (s, 3H). ®C NMR (100 MHz, CDClI3) 6 170.79 and 170.76, 169.90 and 169.87,
168.55 and 168.53, 160.07, 140.94 and 140.83, 136.04 and 136.02, 132.08 and 131.98, 129.54 and
129.50, 129.43, 128.59 and 128.56, 127.85 and 127.84, 127.48 and 127.44, 121.59 and 121.53, 117.81,
113.95, 90.71 and 90.59, 84.46 and 84.40, 81.58 and 81.53, 79.21, 66.19, 66 and 17, 65.83, 55.35 and
55.33, 53.06 and 53.04, 52.99 and 52.97, 52.03 and 52.01, 40.75 and 40.65, 21.17. IR (KBr) vmax 3743,
3521, 3497, 2953, 1736, 1610, 1584, 1613, 1485, 1435, 1369, 1341, 1226, 1177, 1040, 946, 832, 763,
608, 556 cm™*. HRMS (ESI) calcd for CosH2sNaOg [M + Na]* : 515.1676; Found: 515.1679.

CO,Me

CO,Me Compound 7f (1:1 diasteromer): Rf = 0.38 (EtOAc/petroleum ether = 1/5),
yellow oil. The following data are for a mixture of two diastereomers. *H NMR
'8u (400 MHz, CDCl3) § 7.56 (d, J = 7.9 Hz, 2H), 7.42 (d, J = 8.1 Hz, 4H), 7.30 (t,
O J=7.6Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H), 6.74 (s, 1H), 6.41 and 6.34 (d, J = 27.9
OAc Hz, 1H), 6.05 (m, 1H), 5.45 — 5.38 (m, 1H), 5.26 (d, J = 10.4 Hz, 1H), 4.49 —
4.41 (m, 1H), 3.75 and 3.70 (d, J = 23.4 Hz, 3H), 3.13 and 3.11 (d, J = 8.7 Hz, 3H), 2.78 (t, J = 12.4 Hz,
1H), 2.43 (dt, J = 13.1, 4.2 Hz, 1H), 2.14 (s, 3H), 1.33 (s, 9H). 3C NMR (100 MHz, CDCls) 6 170.79
and 170.77, 169.88 and 169.84, 168.58 and 168.55, 151.94 and 151.91, 140.96 and 140.85, 136.08 and
136.05, 134.24 and 134.19, 132.08 and 131.98, 128.58 and 128.55, 127.84, 127.78 and 127.72, 127.47
and 127.43, 125.55, 121.62 and 121.56, 117.81 and 117.79, 90.72 and 90.59, 84.49 and 84.43, 81.61 and
81.55, 79.21, 66.19 and 66.17, 65.92, 53.04 and 53.03, 52.98 and 52.96, 52.02 and 51.99, 40.77 and
40.68, 34.67, 31.33, 21.18. IR (KBr) vmax 3743, 3521, 3497, 3465, 2957, 2870, 2231, 1738, 1512, 1483,
1434, 1368, 1336, 1271, 1226, 1156, 1095, 1048, 950, 835, 762, 702, 607, 518 cm™*. HRMS (ESI) calcd
for Cs1HasNaO7 [M + Na]* : 541.2197; Found: 541.2194.

MeO,C

(0]
x

Compound 7g (1:0.92 diasteromer): Rt = 0.35 (EtOAc/petroleum ether = 1/5),

CO,Me
Me0;C yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O © F (400 MHz, CDCls) 6 7.65 — 7.60 (m, 2H), 7.44 — 7.40 (m, 2H), 7.32 (t, J = 7.6
N O Hz, 1H), 7.21 (t, J = 7.5 Hz, 1H), 7.08 (t, J = 8.6 Hz, 2H), 6.74 and 6.73 (d, J =

OAc 3.9 Hz, 1H), 6.38 and 6.33 (d, J = 22.5 Hz, 1H), 6.05 (m, 1H), 5.42 (d, J = 17.2
Hz, 1H), 5.27 (d, J = 10.4 Hz, 1H), 4.44 (dt, J = 10.5, 4.6 Hz, 1H), 3.76 and 3.70 (d, J = 23.1 Hz, 3H),
3.12 and 3.11 (d, J = 2.4 Hz, 3H), 2.78 (t, J = 12.4 Hz, 1H), 2.42 (dt, J = 13.2, 3.7 Hz, 1H), 2.15 (s, 3H).
13C NMR (100 MHz, CDCls) ¢ 170.76 and 170.74, 169.75 and 169.73, 168.46 and 168.45, 162.95 (d, J
= 247.6 Hz), 140.98 and 140.90, 135.97 and 135.95, 133.21 (d, J = 3.8 Hz) and 133.18 (d, J = 3.5 Hz),
132.09 and 131.97, 129.98 (d, J = 5.2 Hz) and 129.90 (d, J = 5.2 Hz), 128.74 and 128.72, 127.90, 127.52
(d, J = 2.9 Hz), 121.34 and 121.28, 117.85 and 117.84, 115.50 (d, J = 21.8 Hz), 90.19 and 90.09, 84.83



and 84.79, 81.52 and 81.47, 79.21, 66.17 and 66.16, 65.42, 53.03 and 53.02, 52.97 and 52.95, 52.02 and
52.01, 40.71 and 40.61, 21.09. ®F NMR (376 MHz, CDCls) § -112.75, -112.80. IR (KBr) vinax 3744,
3522, 3497, 3464, 2953, 1737, 1604, 1511, 1486, 1434, 1369, 1224, 1158, 1095, 1047, 951, 837, 763,
608, 550 cm™*. HRMS (ESI) calcd for Cz7HzsFNaO7 [M + Na]* : 503.1477; Found: 503.1481.

COo,Me Compound 7h (1:0.94 diasteromer): Rf = 0.35 (EtOAc/petroleum ether = 1/5),
yellow oil. The following data are for a mixture of two diastereomers. *H NMR
O ° ¢l (400 MHz, CDCls) ¢ 7.58 (d, J = 7.3 Hz, 2H), 7.39 (dd, J = 14.4, 7.4 Hz, 4H),
N ‘ 7.32 (t, J=7.6 Hz, 1H), 7.21 (t, J = 7.6 Hz, 1H), 6.73 and 6.72 (d, J = 5.3 Hz,
OAc 1H), 6.37 and 6.32 (d, J = 21.8 Hz, 1H), 6.04 (m, 1H), 5.42 (d, J = 17.2 Hz, 1H),
5.27 (d, J = 10.4 Hz, 1H), 4.43 (dt, J = 11.2, 5.4 Hz, 1H), 3.76 and 3.70 (d, J = 23.8 Hz, 3H), 3.12 and
3.11 (d, J = 2.8 Hz, 3H), 2.81 — 2.74 (m, 1H), 2.42 (dt, J = 13.2, 4.0 Hz, 1H), 2.15 (s, 3H). 1*C NMR
(100 MHz, CDCls) ¢ 170.74 and 170.73, 169.71 and 169.69, 168.46, 140.99 and 140.92, 135.95 and,
135.93, 135.82 and 135.79, 134.78 and 134.76, 132.09 and 131.97, 129.41, 129.34, 128.78, 127.89,
127.54 and 127.51, 121.27 and 121.23, 117.88 and 117.86, 89.94 and 89.84, 84.95 and 84.92, 81.51,
81.46 and 79.21, 66.17 and 66.16, 65.39, 53.06 and 53.05, 52.98 and 52.96, 52.04 and 52.02, 40.72 and
40.62, 21.08. IR (KBr) vmax 3743, 3522, 3497, 3464, 2952, 2231, 1736, 1489, 1434, 1369, 1333, 1270,
1156, 1092, 1047, 953, 824, 737, 606, 546 cm*. HRMS (ESI) calcd for C,7H2sCINaO7 [M + Na]* :
519.1181; Found: 519.1186.

MeO,C

4. General procedure for synthesis of 9

MeO,C ¢O:Me MeO,C
CO,Me
o MX, (x mol%) O@
« DCE, it, 1-12 h IH
X A 4AMS )
OAc Ar
7 9

To a solution of 7 in DCE was added the catalyst (50-75 mol% MX,) at room temperature. Then the
solution mixture was stirred at the same temperature, after completion of the reaction, the solvent was
removed under reduced pressure and the crude product was subjected to silica gel column
chromatography to afford 9.

Me0,C come Compound 9a: Ry = 0.36 (EtOAc/petroleum ether = 1/8), Yield: 29%, yellow solid
“H (m.p. 158-159 °C). *H NMR (400 MHz, CDCl3) & 7.39 (d, J = 6.2 Hz, 1H), 7.34 (s,
/--mc. 4H), 7.30 (s, 1H), 7.26 (s, 2H), 6.92 (d, J = 5.5 Hz, 1H), 6.48 (s, 1H), 6.00 (s, 1H),
I 3.88 (s, 3H), 3.81 — 3.75 (m, 1H), 3.73 (s, 3H), 3.62 (dd, J = 17.9, 7.8 Hz, 1H), 3.18
(dd, J=17.9, 8.4 Hz, 1H), 2.79 (d, J = 13.2 Hz, 1H), 2.61 (dt, J = 11.6, 6.2 Hz, 1H), 1.07 (t, J = 12.8 Hz,
1H). C NMR (100 MHz, CDCls3) § 168.7, 168.6, 143.9, 140.7, 136.5, 136.5, 128.6, 128.5, 128.4, 128.0,
127.3,125.0, 122.7,121.0, 90.4, 82.2, 55.7, 55.3, 53.4, 52.8, 48.2, 41.7, 26.9. IR (KBT) vmax 3744, 3521,
1497, 2953, 1735, 1540, 1262, 992, 751 cm?*. HRMS (ESI) calcd for CpsH23CINaOs [M + Na]* :
461.1126; Found: 461.1121.



Compound 9b: R = 0.36 (EtOAc/petroleum ether = 1/8), Yield: 34%, yellow solid

coMe  (m.p. 134-135 °C). 'H NMR (400 MHz, CDCls) 6 7.39 (d, J = 6.6 Hz, 1H), 7.34 (d,

“H J=3.8Hz, 4H), 7.28 (d, J = 7.7 Hz, 1H), 7.24 (d, J = 8.3 Hz, 2H), 6.92 (d, J = 6.5

/""’Br Hz, 1H), 6.48 (s, 1H), 5.99 (s, 1H), 3.88 (s, 3H), 3.81 — 3.74 (m, 1H), 3.73 (s, 3H),

Ph 3.66 (dd, J = 17.6, 7.7 Hz, 1H), 3.32 (dd, J = 17.7, 8.1 Hz, 1H), 2.77 (dd, J = 13.3,

3.9 Hz, 1H), 2.68 (td, J = 11.8, 4.1 Hz, 1H), 1.03 (t, J = 12.7 Hz, 1H). **C NMR (100 MHz, CDCl5) ¢

168.7, 168.6, 143.8, 140.7, 137.1, 136.4, 128.6, 128.5, 128.4, 128.0, 127.3, 124.8, 122.7, 121.1, 90.3,

82.2,55.4,53.4,52.8,48.8,44.9, 42.2, 27.2. IR (KBr) vmax 3745, 3522, 3497, 2954, 1736, 1492, 1435,

1265, 1219, 1123, 1064, 991, 913, 865, 762, 697, 644, 518 cm™t. HRMS (ESI) calcd for CsH23BrNaOs
[M + Na]* : 505.0621; Found: 505.0623.

MeO,C

Compound 9c: Rf = 0.36 (EtOAc/petroleum ether = 1/8), Yield: 35%, yellow solid
(m.p. 125-126 °C). 'H NMR (400 MHz, CDCl3) 6 7.39 (d, J = 6.5 Hz, 1H), 7.34 (s,
4H),7.28 (d, J = 7.6 Hz, 2H), 7.23 (s, 1H), 6.92 (d, J = 6.6 Hz, 1H), 6.46 (s, 1H), 5.96
(s, 1H), 3.87 (s, 3H), 3.77 — 3.69 (m, 4H), 3.65 (t, J = 7.7 Hz, 1H), 3.46 — 3.38 (m,
1H), 2.73 — 2.68 (m, 1H), 2.63 (td, J = 12.0, 4.2 Hz, 1H), 0.96 (t, J = 12.6 Hz, 1H).
13C NMR (100 MHz, CDCls3) 6 168.7, 168.6, 143.8, 140.7, 138.3, 136.5, 128.6, 128.5, 128.4, 128.0,
127.3,124.5,122.7,121.3, 89.7, 82.1, 55.7, 53.4, 52.8, 50.1, 44.0, 27.8, 18.3. IR (KBr) vmax 3744, 3522,
3498, 2952, 1735, 1540, 1434, 1266, 1218, 990, 864, 762, 697, 519 cm’. HRMS (ESI) calcd for
CasH23INaOs [M + Na]* : 553.0482; Found: 553.0480.

Compound 9d: R¢ = 0.36 (EtOAc/petroleum ether = 1/8), Yield: 45%, yellow solid
(m.p. 118-119 °C). 'H NMR (400 MHz, CDCls) 6 7.39 (d, J = 6.5 Hz, 1H), 7.27 (d, J
=13.3 Hz, 2H), 7.23 (s, 2H), 7.15 (d, J = 7.7 Hz, 2H), 6.91 (d, J = 6.5 Hz, 1H), 6.44
(s, 1H), 5.98 (s, 1H), 3.87 (s, 3H), 3.74 (d, J = 7.4 Hz, 4H), 3.64 (dd, J = 17.8, 7.8 Hz,
1H), 3.31 (dd, J = 17.7, 8.2 Hz, 1H), 2.77 (d, J = 13.4 Hz, 1H), 2.68 (dt, J = 12.1, 6.0
Hz, 1H), 2.34 (s, 3H), 1.03 (t, J = 12.7 Hz, 1H). *C NMR (100 MHz, CDCls) ¢ 168.7,
168.6, 143.9, 140.7, 137.2, 136.0, 133.7,129.2, 128.5, 128.3, 128.0, 124.7,122.7,121.1,90.3, 82.1, 55.4,
53.39, 52.75,48.8,45.1,42.3,27.2,21.2. IR (KBr) vmax 3468, 3423, 3023, 3005, 2953, 1739, 1585, 1513,
1443, 1343, 1116, 994, 810, 763, 637, 518 cm™. HRMS (ESI) calcd for CasHzsBrNaOs [M + Na]* :
519.0778; Found: 519.0780.

Compound 9f: Rt = 0.36 (EtOAc/petroleum ether = 1/8), Yield: 37%, yellow solid
(m.p. 142-143 °C). 'H NMR (400 MHz, CDCl3) 6 7.38 (d, J = 7.9 Hz, 3H), 7.29 (d, J
=8.4 Hz, 2H), 7.25 (d, J = 6.0 Hz, 2H), 6.90 (d, J = 6.6 Hz, 1H), 6.46 (s, 1H), 5.98 (s,
1H), 3.87 (s, 3H), 3.73 (s, 4H), 3.65 (dd, J = 17.9, 7.6 Hz, 1H), 3.32 (dd, J = 17.4, 8.1
Hz, 1H), 2.77 (dd, J = 13.4, 3.3 Hz, 1H), 2.67 (td, J = 11.8, 4.1 Hz, 1H), 1.32 (s, 9H),

Bu 1.03 (t, J = 12.7 Hz, 1H). 3C NMR (100 MHz, CDCls) ¢ 168.7, 168.6, 150.4, 143.9,
140.7, 136.2, 133.7, 128.38, 128.35, 128.0, 1255, 124.6, 122.7, 121.1, 90.3, 82.1, 55.4, 53.42, 52.77,
48.8,45.1,42.3, 34.6, 31.3, 27.2. IR (KBr) vmax 3675, 3275, 3074, 2959, 2322, 1739, 1509, 1443, 1366,
1263, 1218, 1114, 1058, 985, 868, 818, 764, 636, 559 cm. HRMS (ESI) calcd for C9H31BrNaOs [M +
Na]*: 561.1247; Found: 561.1245.




Compound 9g: Rs = 0.36 (EtOAc/petroleum ether = 1/8), Yield: 41%, yellow solid
(m.p. 127-128 °C). *H NMR (400 MHz, CDCl3) § 7.40 (d, J = 6.4 Hz, 1H), 7.34 -
7.27 (m, 3H), 7.26 (s, 1H), 7.04 (t, J = 8.4 Hz, 2H), 6.92 (d, J = 6.5 Hz, 1H), 6.44 (s,
1H), 5.98 (s, 1H), 3.87 (s, 3H), 3.73 (s, 4H), 3.62 (dd, J = 17.8, 7.6 Hz, 1H), 3.27 (dd,
J =178, 8.6 Hz, 1H), 2.80 — 2.74 (m, 1H), 2.67 (td, J = 11.9, 3.9 Hz, 1H), 1.03 (t, J
= 12.7 Hz, 1H). 3C NMR (100 MHz, CDCI;) ¢ 168.65, 168.53, 163.08, 160.61,
143.68, 140.65, 136.70, 136.68, 132.64, 132.61, 130.22, 130.14, 128.38, 128.04, 123.67, 122.76, 121.02,
115.61, 115.39, 90.24, 82.15, 55.40, 53.41, 53.39, 52.77,52.75, 48.77, 44.75, 27.15. 5F NMR (376 MHz,
CDCl3) 6 -113.99. IR (KBF) vmax 3733, 3473, 3415, 3279, 2954, 2840, 1793, 1605, 1545, 1441, 1366,
1264, 1224, 1164, 1112, 1060, 997, 868, 821, 766, 739, 636, 522 cm’. HRMS (ESI) calcd for
CasH22BrFNaOs [M + Na]* : 523.0527; Found: 523.0526.

Compound 9h: R¢ = 0.36 (EtOAc/petroleum ether = 1/8), Yield: 44%, yellow solid
(m.p. 120-121 °C).*H NMR (400 MHz, CDCls) 6 7.40 (d, J = 6.3 Hz, 1H), 7.31 (d, J
=8.4 Hz, 3H), 7.26 (d, J = 4.2 Hz, 3H), 6.91 (d, J = 6.7 Hz, 1H), 6.43 (s, 1H), 5.98 (s,
1H), 3.87 (s, 3H), 3.73 (s, 4H), 3.62 (dd, J = 18.0, 7.6 Hz, 1H), 3.27 (dd, J = 18.1, 8.3
Hz, 1H), 2.77 (dd, J = 13.3, 3.8 Hz, 1H), 2.67 (td, J = 11.9, 4.2 Hz, 1H), 1.03 (t, J =
12.7 Hz, 1H). 3C NMR (100 MHz, CDCls) 6 168.6, 168.5, 143.6, 140.6, 137.9, 134.9,
133.1, 129.8, 128.7, 128.4, 128.1, 123.6, 122.8, 121.0, 90.2, 82.2, 55.4, 53.44, 52.80, 48.7, 44.7, 42.1,
27.1. IR (KBr) vmax 3674, 3289, 3037, 2953, 1739, 1492, 1441, 1264, 1221, 1096, 1059, 997, 868, 816,
740, 662, 522 cm™.
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VI. Supplemental Figures

1. Crystal data and structure refinement for 3a
The crystal structure of has been deposited at the Cambridge Crystallographic Data Centre and allocated
the deposition number: 1896147.

MeO.C co,Me v

A W

¥

® 4

Identification code 3a

Empirical formula C29H2405

Formula weight 452.48
Temperature/K 100.00(10)

Crystal system triclinic

Space group P-1

alA 10.1019(10)

b/A 10.2418(11)

clA 11.6590(11)

a/° 68.442(10)

p/e 84.392(8)

v/° 87.479(8)
Volume/A3 1116.5(2)

Z 2

peaicg/cm® 1.346

wmm* 0.092

F(000) 476.0

Crystal size/mm?3 0.15 %0.13 %0.12
Radiation MoKa (A =0.71073)
20 range for data collection/° 4.276 to 50

Index ranges -12<h<9,-11<k<12,-13<1<13
Reflections collected 7816

Independent reflections 3939 [Rint = 0.0547, Rsigma = 0.0776]
Data/restraints/parameters 3939/0/309
Goodness-of-fit on F2 1.029

Final R indexes [[>=2c (I)] Ry =0.0721, wR, = 0.1811
Ry = 0.0923, WR; = 0.2026

0.40/-0.37

Final R indexes [all data]
Largest diff. peak/hole / e A3



2. Crystal data and structure refinement for 4ac

The crystal structure of has been deposited at the Cambridge Crystallographic Data Centre and allocated
the deposition number: 1905661.

MeOC  co,me i _%,,;4«%
A Sy
.. o,
HO ) ,;/k
\ ¥
Ph A
Identification code 4ac
Empirical formula Ca1H2506
Formula weight 496.53
Temperature/K 100.00(10)
Crystal system monoclinic
Space group P2i/c
alA 10.6945(8)
b/A 24.562(2)
c/lA 9.9544(9)
a/° 90
B/° 98.892(7)
y/° 90
Volume/A3 2583.4(4)
z 4
Peaicg/cm® 1.277
wmm* 0.088
F(000) 1048.0

Crystal size/mm?3

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3

0.12 x0.11 <0.1

MoKa (A= 0.71073)

4.196 t0 49.99
[12<h<12,-25<k<29,9<1<11
11688

4545 [Rint = 0.0569, Rsigma = 0.0780]
4545/0/337

1.056

Ry =0.0576, WR, = 0.1177

R; = 0.0895, WR, = 0.1321
0.23/-0.23



3. Crystal data and structure refinement for 9a

The crystal structure of has been deposited at the Cambridge Crystallographic Data Centre and allocated
the deposition number: 1896148.

Identification code %a
Empirical formula Ca2sH23ClOs
Formula weight 438.88
Temperature/K 100.00(10)
Crystal system triclinic
Space group P-1

alA 10.7102(14)
b/A 11.1405(13)
c/A 11.3689(13)
a/° 69.694(11)
B/° 76.371(11)
y/° 62.034(13)
Volume/A3 1119.3(3)

VA 2

peatcg/cm?® 1.302
wmm* 1.791
F(000) 460.0

Crystal size/mm?3

0.12 x0.11 x0.1

Radiation CuKoa (A=1.54184)

20 range for data collection/® 8.324 to 148.87

Index ranges -10<h<12,-10<k<13,-14<1<13
Reflections collected 7321

Independent reflections 4371 [Rint = 0.0614, Rsigma = 0.0653]
Data/restraints/parameters 4371/0/282

Goodness-of-fit on F? 1.092

Final R indexes [[>=2c (1)] R:1=0.0971, wR; = 0.2885

Final R indexes [all data] R1=0.1089, wR; = 0.3048

Largest diff. peak/hole / e A3 0.92/-0.76



4. Copies of NMR spectra
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