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General Experimental Methods:

'H and "C nuclear magnetic resonance spectra were recorded on an instrument
operated at 300 MHz for '"H NMR and 75 MHz for ?C NMR. Deuterochloroform
(CDCl3) and dimethyl sulfoxide-d6 (ds-DMSO) were used as solvent in NMR
experiments. Chemical shifts (3) are given in parts per million (ppm). Infrared spectra
were recorded from the films of pure samples on sodium chloride plates for liquid or
in the form of KBr discs for the solid samples. Mass and HRMS spectra were carried
out in ESI mode. Thin layer chromatography was performed on pre-coated glass-back
plates and visualized with UV light at 254 nm. Flash column chromatography was
performed on silica gel. DMF used was stirred with CaH, for 12 hours at 80 °C and
distilled in vacuo before use. K,CO3; was bought from Sinopharm Chemical Reagent
Co., Ltd. Pdy(dba); CHCl; was bought from Alfa Aesar and TFP was bought from

Aldrich.
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1. Pd(0)-Catalyzed Coupling-Cyclization of 1 with Different Organic iodides 2
under Standard Conditions.

(1) Preparation of 3a. (hx-5-144)

Pd,(dba);CHCl5 (2.5 mol%)

MeO,C | TFP (10 mol%)
CO,Me K,CO; (2.0 equiv) Me0,C COzMe
+ >
AcO 0 _ N
Q20 O DMF/H,0 = 80/1 o o
OAc 100 °C, 5 h, 36% R0 o}
1 (1.0 mmol) 2a (1.2 equiv) OAc

3a

Typical Procedure I: To a flame-dried three-necked flask (100 mL) equipped
with a reflux condenser containing K,COs; (278.1 mg, 2.0 mmol) were added
Pd,(dba); CHCI; (25.5 mg, 0.025 mmol), TFP (23.5 mg, 0.1 mmol), 1 (477.6 mg, 1.0
mmol), 2a (251.2 mg, 1.2 mmol), and DMF/H,0 (V/V = 80/1, 40.0 mL) sequentially
under nitrogen atmosphere. The reaction was complete after being stirred at 100 °C
for 5 h as monitored by TLC (eluent: petroleum ether/ethyl acetate = 2.5/1). After
evaporation of the solvent, the residue was diluted with 60 mL of EtOAc, washed
with water and brine, and dried over anhydrous Na,SO4. After filtration and
evaporation of the solvent, chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 2.5/1) afforded 3a (197.4 mg, 36%) as a solid: M.P. 185-186 °C
(n-hexane/DCM); [a]*’p = + 111.4 (¢ = 0.475, CHCls); '"H NMR (300 MHz, CDCl;) &
7.32-7.19 (m, 5 H, ArH), 5.99 (t, J = 8.1 Hz, 1 H, CH=), 5.22-5.08 (m, 2 H), 5.03-4.93
(m, 1 H), 4.86 (s, 1 H), 4.41-4.27 (m, 2 H), 3.88 (d, J=13.8 Hz, 1 H), 3.83-3.67 (m, 1
H), 3.74 (s, 3 H, Me), 3.29 (d, J=13.8 Hz, 1 H), 2.89 (s, 3 H, Me), 2.70 (dd, J; = 14.7
Hz, J, =12.3 Hz, 1 H), 2.13-1.96 (m, 1 H), 2.08 (s, 3 H, Me), 2.06 (s, 3 H, Me), 2.04

(s, 3 H, Me); °C NMR (75 Hz, CDCl;) & 170.8, 170.4, 169.7, 169.5, 169.3, 145.0,
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141.4, 128.2, 127.8, 127.5, 127.0, 102.0, 73.7, 70.8, 69.7, 64.5, 55.6, 52.5, 51.7, 33.6,
32.9, 20.6, 20.5; IR (KBr) v (cm™) 2957, 1754, 1730, 1439, 1370, 1243, 1221, 1117,
1080, 1067, 1041; MS (ESI, m/z) 1119 2M+Na"), 587 (M+K"), 571 (M+Na"), 566
(M+NH,"), 549 (M+H"); Anal. Calcd. for C,7H3,01, (%): C 59.12, H 5.88; Found: C
59.13, H 5.92.

The following compounds were prepared according to Typical Procedure I.

(2) Preparation of 3b. (hx-8-140, hx-4-119)

Pd,(dba)s CHCl; (2.5 mol%)

MeO,C ' TFP (10 mol%)
CO;Me K,CO3 (2.0 equiv) MeO,C. [ D208
+ -
AcO & \
o O DMF/H,0 = 80/1 Ao o
OAc 100 °C, 5 h, 38% Aco O
. OAc
1 (1.0 mmol) 2b (1.2 equiv) 3b

The reaction of K,CO3 (276.4 mg, 2.0 mmol), Pd,(dba); CHCl; (25.9 mg, 0.025
mmol), TFP (23.2 mg, 0.1 mmol), 1 (471.7 mg, 1.0 mmol), and 2b (262.3 mg, 1.2
mmol) in DMF/H,O (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3b (212.6 mg,
38%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (2.5/1): M.P. 171-172 °C (n-hexane/DCM); [a]*’p = + 105.5 (c = 0.685,
CHCls); '"H NMR (300 MHz, CDCls) & 7.14 (d, J = 8.1 Hz, 2 H, ArH), 7.08 (d, J = 8.1
Hz, 2 H, ArH), 5.96 (t, J= 7.8 Hz, 1 H, CH=), 5.22-5.08 (m, 2 H), 5.05-4.92 (m, 1 H),
4.85 (s, 1 H), 4.40-4.24 (m, 2 H), 3.93-3.66 (m, 2 H), 3.74 (s, 3 H, Me), 3.27 (d, J =
13.8 Hz, 1 H), 2.93 (s, 3 H, Me), 2.77-2.60 (m, 1 H), 2.31 (s, 3 H), 2.13-1.95 (m, 1 H),
2.08 (s, 3 H, Me), 2.05 (s, 3 H, Me), 2.04 (s, 3 H, Me); °C NMR (75 Hz, CDCls) &
170.7, 170.4, 169.7, 169.4, 169.2, 144.9, 138.5, 137.1, 128.4, 127.5, 126.9, 102.0,
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73.8, 73.7, 70.8, 69.7, 64.6, 55.6, 52.4, 51.7, 33.6, 32.9, 20.8, 20.51, 20.47; IR (KBr)
v (cm™) 2964, 1754, 1731, 1437, 1369, 1239, 1220, 1114, 1079, 1067, 1042; MS (ESI,
m/z) 585 (M+Na+); Anal. Calcd. for C,3H3401, (%): C 59.78, H 6.09; Found: C 59.43,
H 5.93.

(3) Preparation of 3c. (hx-5-172)

OMe
Pd,(dba);'CHCl3 (2.5 mol%)
MeO,C | TFP (10 mol%)
CO,Me K,COj (2.0 equiv) COMe
o) + MeOZC \
A 0 = DMF/H,0 = 80/1
OAc OMe 100 °C, 5 h, 23% AcO 0 5
) AcO
1 (1.0 mmol) 2c (1.2 equiv) OAc

3c

The reaction of K,CO3 (277.4 mg, 2.0 mmol), Pdy(dba); CHCl; (25.7 mg, 0.025
mmol), TFP (23.5 mg, 0.1 mmol), 1 (474.4 mg, 1.0 mmol), and 2c (280.9 mg, 1.2
mmol) in DMF/H,0 (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3c (133.0 mg,
23%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (2.5/1): M.P. 101-102 °C (n-hexane/EtOAc); [a]*’p = + 117.9 (c = 0.895,
CHCls); '"H NMR (300 MHz, CDCl;) & 7.18 (d, J = 8.7 Hz, 2 H, ArH), 6.82 (d, J = 8.4
Hz, 2 H, ArH), 5.93 (t, J=8.0 Hz, 1 H, CH=), 5.22-5.07 (m, 2 H), 5.04-4.94 (m, 1 H),
4.86 (s, 1 H), 4.40-4.24 (m, 2 H), 3.93-3.67 (m, 2 H), 3.78 (s, 3 H, Me), 3.75 (s, 3 H,
Me), 3.25 (d, J = 13.8 Hz, 1 H), 2.99 (s, 3 H, Me), 2.68 (dd, J; = 14.6 Hz, J, = 12.5
Hz, 1 H), 2.14-1.95 (m, 1 H), 2.09 (s, 3 H, Me), 2.06 (s, 3 H, Me), 2.04 (s, 3 H, Me);
*C NMR (75 Hz, CDCl;) & 170.8, 170.5, 169.8, 169.5, 169.4, 159.0, 144.5, 133.8,
128.1, 127.1, 113.1, 102.0, 73.9, 73.7, 70.7, 69.7, 64.7, 55.5, 55.0, 52.5, 51.9, 33.5,
32.9, 20.6, 20.5; IR (KBr) v (cm™) 2954, 1755, 1739, 1607, 1152, 1438, 1371, 1247,
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1221, 1181, 1036; MS (ESI, m/z) 617 (M+K"), 601 (M+Na"), 596 (M+NH,"), 579
(M+H+); Anal. Calcd. for Cy3H34013 (%): C 58.13, H 5.92; Found: C 57.99, H 5.94.

(4) Preparation of 3d. (hx-6-10)

Pd,(dba)yCHCl; (2.5 mol%s)

MeO,C | .
CO,Me TFP (10 mol /o)- o COMe
+ K2CO3 (2.0 equiv) . e0, N
O —_
AcO DMF/H,0 = 80/1
O\/\ 5
AcO .
OAc F 100 °C, 5 h, 34% AcO- 5
! OAc
1 (1.0 mmol) 2d (1.2 equiv) 3

The reaction of K,COs (277.2 mg, 2.0 mmol), Pdy(dba); CHCl; (26.0 mg, 0.025
mmol), TFP (23.4 mg, 0.1 mmol), 1 (471.1 mg, 1.0 mmol), and 2d (266.8 mg, 1.2
mmol) in DMF/H,O (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3d (193.8 mg,
34%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (2.5/1): M.P. 185-186 °C (i-PrOH); [0]*p = + 88.9 (c = 1.025, CHCL;); 'H
NMR (300 MHz, CDCl3) 6 7.28-7.16 (m, 2 H, ArH), 6.98 (t, J = 8.4 Hz, 2 H, ArH),
5.96 (t,J=8.0 Hz, 1 H, CH=), 5.22-5.08 (m, 2 H), 4.98 (d, J=5.1 Hz, 1 H), 4.86 (s, 1
H), 4.42-4.24 (m, 2 H), 3.88 (d, J = 14.1 Hz, 1 H), 3.83-3.65 (m, 1 H), 3.75 (s, 3 H,
Me), 3.24 (d, J = 13.8 Hz, 1 H), 2.99 (s, 3 H, Me), 2.67 (dd, J; = 14.7 Hz, J, = 12.3
Hz, 1 H), 2.17-1.95 (m, 1 H), 2.09 (s, 3 H, Me), 2.06 (s, 3 H, Me), 2.04 (s, 3 H, Me);
*C NMR (75 Hz, CDCls) & 170.7, 170.4, 169.8, 169.5, 169.4, 162.2 (d, J = 245.5 Hz),
144.0, 137.5 (d, J = 2.8 Hz), 128.8 (d, J = 8.3 Hz), 128.5, 114.7 (d, J = 21.4 Hz),
102.1, 73.85, 73.77, 70.8, 69.7, 64.5, 55.6, 52.6, 51.8, 33.6, 33.1, 20.6, 20.5; "’F NMR
(282 MHz, CDCl3) & -114.8 (s, 1 F); IR (KBr) v (cm™) 2956, 1755, 1728, 1599, 1508,
1438, 1370, 1239, 1220, 1080, 1067, 1042; MS (ESI, m/z) 584 (M+NH;"); Anal.
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Calcd. for Cy7H3,FO1, (%): C 57.24, H 5.52; Found: C 56.88, H 5.55.

(5) Preparation of 3e. (hx-5-198, hx-4-118)

Cl
MeO,C I Pd,(dba)s CHCI3 (2.5 mol%)
0,
CO,Me TFP (10 mol%) . CO,Me
+ K>CO3 (2.0 equiv) MeO,C \
A5 ° O DMF/H,0 = 80/1
© o] 100 °C, 5 h, 38% AcO &
OAc o o
i OAc
1 (1.0 mmol) 2e (1.2 equiv) X
e

The reaction of K,CO3 (278.1 mg, 2.0 mmol), Pd,(dba); CHCl; (25.7 mg, 0.025
mmol), TFP (23.8 mg, 0.1 mmol), 1 (473.2 mg, 1.0 mmol), and 2e (287.3 mg, 1.2
mmol) in DMF/H,0 (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3e (222.6 mg,
38%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (2.5/1): M.P. 181-182 °C (n-hexane/DCM); [a]*’p = + 107.5 (c = 1.055,
CHCls); '"H NMR (300 MHz, CDCls) & 7.26 (d, J = 8.1 Hz, 2 H, ArH), 7.18 (d, J = 8.4
Hz, 2 H, ArH), 5.98 (t, J= 7.8 Hz, 1 H, CH=), 5.23-5.05 (m, 2 H), 4.98 (d, J = 5.4 Hz,
1 H), 4.86 (s, 1 H), 4.45-4.22 (m, 2 H), 3.88 (d, J=14.1 Hz, 1 H), 3.82-3.65 (m, 1 H),
3.75 (s, 3 H, Me), 3.23 (d, J=14.1 Hz, 1 H), 2.98 (s, 3 H, Me), 2.66 (dd, J; = 14.7 Hz,
J,=12.3 Hz, 1 H), 2.14-1.94 (m, 1 H), 2.08 (s, 3 H, Me), 2.06 (s, 3 H, Me), 2.04 (s, 3
H, Me); °C NMR (75 Hz, CDCls) § 170.7, 170.4, 169.8, 169.5, 169.4, 144.0, 140.0,
133.4, 128.9, 128.5, 128.0, 102.2, 73.8, 70.9, 69.8, 64.5, 55.7, 52.6, 51.9, 33.7, 33.0,
20.62, 20.59; IR (KBr) v (cm™) 2961, 1728, 1490, 1467, 1436, 1368, 1241, 1219,
1111, 1080, 1067, 1044, 1015; MS (ESI, m/z) 607 (M (’Cl)+Na"), 605 (M
(°Cl)y+Na"), 585 (M ('Cl)+H"), 583 (M (*°CI)+H"); Anal. Calcd. for Co7H3 ClOy,
(%): C 55.63, H 5.36; Found: C 55.35, H 5.24.

S7



(6) Preparation of 3f. (hx-5-42 hx-7-88 (4.0 mmol))

Br
MeO,C | Pd(dba)3 CHCl3 (2.5 mol%)
CO,Me TFP (10 mol%) CO,Me
+ KzCO3 (20 equiv) _ MeOZC \
Af&(go ° O = DMF/H,0 = 80/1 o
OAc Br 100 °C, 5 h, 31% A%(go o
i OAc
1 (1.0 mmol) 2f (1.2 equiv) e

The reaction of K,CO3 (276.4 mg, 2.0 mmol), Pd,(dba); CHCl; (26.2 mg, 0.025
mmol), TFP (23.5 mg, 0.1 mmol), 1 (472.3 mg, 1.0 mmol), and 2f (340.1 mg, 1.2
mmol) in DMF/H,O (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3f (193.5 mg,
31%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (3/1) to petroleum ether/ethyl acetate (2/1)): 'H NMR (300 MHz, CDCl;) &
7.37(d,J=8.4Hz,2 H, ArH), 7.08 (d, J=8.4 Hz, 2 H, ArH), 593 (t, J=7.8 Hz, 1 H,
CH=), 5.19-5.03 (m, 2 H), 4.92 (d, J =5.7 Hz, 1 H), 4.81 (s, 1 H), 4.37-4.18 (m, 2 H),
3.82 (d, J=14.1 Hz, 1 H), 3.78-3.63 (m, 1 H), 3.70 (s, 3 H, Me), 3.18 (d, J=13.8 Hz,
1 H), 2.93 (s, 3 H, Me), 2.67-2.53 (m, 1 H), 2.10-1.90 (m, 1 H), 2.04 (s, 3 H, Me),

2.01 (s, 3 H, Me), 2.00 (s, 3 H).

Br

MeO,C | Pd,(dba)s CHCI3 (2.5 mol%)
2

TFP (10 mol%)
CO,Me CO,Me
2 . K,CO3 (2.0 equiv) _ MeO,C 2 N
AcO O DMPF/H,0 = 80/1
AcO O~ 0 0 0
OAc Br 100 °C, 5 h, 34% Aﬁ(go 5
; OAc
1 (4.0 mmol) 2f (1.2 equiv) f
3
0.8571g

A 4.0 mmol scale reaction: The reaction of K,COs (1174.2 mg, 8.0 mmol),
Pd,(dba); CHCI; (103.6 mg, 0.1 mmol), TFP (92.8 mg, 0.4 mmol), 1 (1889.0 mg, 4.0

mmol), and 2f (1358.2 mg, 1.2 mmol) in DMF/H,0 (V/V = 80/1, 160.0 mL) at 100 °C
58



for 5 h afforded 3f (857.1 mg, 34%) as a solid after chromatography on silica gel
(eluent: petroleum ether/ethyl acetate (2.5/1)): M.P. 172-174 °C (n-hexane/EtOAc);
[a]*’b = + 105.2 (c = 1.080, CHCl;); 'H NMR (300 MHz, CDCl3)  7.42 (d, J = 8.4
Hz, 2 H, ArH), 7.13 (d, J = 8.4 Hz, 2 H, ArH), 5.98 (t, J = 8.1 Hz, 1 H, CH=),
5.23-5.05 (m, 2 H), 4.97 (d, J = 5.7 Hz, 1 H), 4.86 (s, 1 H), 4.42-4.23 (m, 2 H), 3.87
(d, J=13.8 Hz, 1 H), 3.82-3.65 (m, 1 H), 3.75 (s, 3 H, Me), 3.23 (d, J = 14.1 Hz, 1 H),
2.97 (s, 3 H, Me), 2.72-2.56 (m, 1 H), 2.14-1.94 (m, 1 H), 2.09 (s, 3 H, Me), 2.06 (s, 3
H, Me), 2.04 (s, 3 H, Me); °C NMR (75 Hz, CDCls) & 170.7, 170.5, 169.9, 169.6,
169.5, 144.1, 140.5, 131.0, 129.0, 128.9, 121.6, 102.3, 73.9, 70.9, 69.8, 64.5, 55.8,
52.7,52.0, 33.7, 33.0, 20.71, 20.66; IR (KBr) v (cm™) 2953, 1755, 1728, 1486, 1467,
1436, 1369, 1242, 1217, 1111, 1079, 1066, 1042, 1011; MS (ESI, m/z) 667 (M
¢'Br)+Kh), 665 (M (“Br)+K"), 646 (M (*'Br)+NH,"), 644 (M ("Br)+ NH4"), 629 (M
(*'Br)+H"), 627 M (“Br)+H"); Anal. Calcd. for C,7H3,BrOy; (%): C 51.69, H 4.98;
Found: C 52.09, H 5.03.

(7) Preparation of 3g. (hx-6-7, hx-4-134)

Pd,(dba)CHCl; 2.5 (mol%)

MeO,C |
CO,Me TFP (10 mol%) . COMe
+ K,CO3 (2.0 equiv) ~ MeOC N
AcO © DMF/H,0 = 80/1
AcO O\/\ o \ o
OAc | 100 °C, 5 h, 24% Aggo o
i OAc
1 (1.0 mmol) 2g (1.2 equiv) :
g

The reaction of K,CO3 (276.8 mg, 2.0 mmol), Pd,(dba); CHCl; (25.9 mg, 0.025
mmol), TFP (23.2 mg, 0.1 mmol), 1 (473.5 mg, 1.0 mmol), and 29 (396.3 mg, 1.2
mmol) in DMF/H,O (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3g (164.2 mg,
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24%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (2.5/1)): M.P. 115-116 °C (n-hexane/EtOAc); [0]*’p = + 92.4 (c = 0.94,
CHCl3); "H NMR (300 MHz, CDCl3) § 7.55 (d, J = 8.4 Hz, 2 H, ArH), 6.93 (d, J=8.1
Hz, 2 H, ArH), 591 (t,J=8.0 Hz, 1 H, CH=), 5.17-4.99 (m, 2 H), 4.90 (d, J = 5.7 Hz,
1 H), 4.79 (s, 1 H), 4.35-4.16 (m, 2 H), 3.79 (d, J = 14.1 Hz, 1 H), 3.74-3.60 (m, 1 H),
3.68 (s, 3 H, Me), 3.15 (d, J=14.1 Hz, 1 H), 2.89 (s, 3 H, Me), 2.58 (dd, J; = 14.9 Hz,
J, =12.5 Hz, 1 H), 2.10-1.90 (m, 1 H), 2.01 (s, 3 H, Me), 2.00 (s, 3 H, Me), 1.97 (s, 3
H, Me); °C NMR (75 Hz, CDCl3) & 170.6, 170.4, 169.8, 169.5, 169.4, 144.0, 141.0,
136.9, 129.0, 128.8, 102.1, 93.0, 73.7, 70.8, 69.6, 64.4, 55.6, 52.7, 51.9, 33.6, 32.8,
20.65, 20.60; IR (neat, cm™) 2953, 1747, 1485, 1435, 1371, 1251, 1221, 1132, 1109,
1038, 1006; MS (ESL, m/z) 697 (M+Na"), 692 (M+NH,"), 675 (M+H"); Anal. Calcd.
for C,7H31101; (%): C 48.08, H 4.63; Found: C 47.81, H 4.59.

(8) Preparation of 3h. (hx-5-163, hx-4-106)

COzMe
MeO,C | Pd(dba); CHCI3 (2.5 mol%)
0,
CO;Me TFP (10 mol%) . COMe
+ K2COj3 (2.0 equiv) MeO,C <
AR 2 DMF/H,0 = 80/1
(0]
AcO = Lo e 100°C, 5 h, 36% o o
OAc N c0 5
! OAc
1 (1.0 mmol) 2h (1.2 equiv) A

The reaction of K,CO3 (277.8 mg, 2.0 mmol), Pd,(dba); CHCl; (25.6 mg, 0.025
mmol), TFP (23.1 mg, 0.1 mmol), 1 (474.3 mg, 1.0 mmol), and 2h (314.6 mg, 1.2
mmol) in DMF/H,O (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3h (219.9 mg,
36%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (2.5/1)): M.P. 109-111 °C (n-hexane/EtOAc); [0]*’p = + 116.1 (¢ = 0.89,
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CHCls); '"H NMR (300 MHz, CDCls) & 7.97 (d, J = 8.4 Hz, 2 H, ArH), 7.34 (d, J = 8.4
Hz, 2 H, ArH), 6.06 (t, J = 8.0 Hz, 1 H, CH=), 5.23-5.08 (m, 2 H), 4.99 (d, J = 5.7 Hz,
1 H), 4.89 (s, 1 H), 4.43-4.25 (m, 2 H), 4.00-3.68 (m, 2 H), 3.91 (s, 3 H, Me), 3.76 (s,
3 H, Me), 3.31 (d, J = 14.1 Hz, 1 H), 2.90 (s, 3 H, Me), 2.69 (dd, J; = 14.9 Hz, J, =
12.2 Hz, 1 H), 2.20-1.94 (m, 1 H), 2.10 (s, 3 H, Me), 2.07 (s, 3 H, Me), 2.05 (s, 3 H,
Me); *C NMR (75 Hz, CDCls) & 170.5, 170.2, 169.7, 169.4, 169.3, 166.4, 146.1,
144.1, 129.6, 129.0, 127.0, 102.1, 73.7, 73.6, 70.7, 69.5, 64.3, 55.5, 52.6, 51.9, 51.7,
33.6, 32.7, 20.53, 20.48; IR (neat, cm™) 2954, 1732, 1607, 1435, 1372, 1281, 1223,
1107, 1038; MS (ESI, m/z) 645 (M+K"), 629 (M+Na"), 624 (M+NH,"), 607 (M+H");
Anal. Calcd. for C9H34014 (%): C 57.42, H 5.65; Found: C 57.39, H 5.61.

(9) Preparation of 3i. (hx-6-11)

COMe
MeO.C Pdj(dba)s CHCI3 (2.5 mol%)
reome N TR woe oM
AOCT= A o~ DMF/H,0 = 80/1 5
OAc COMe 100°C, 5 h, 34% Ao~ 5
1 (1.0 mmol) 2i (1.2 equiv) OAc

3i

The reaction of K,CO3 (276.3 mg, 2.0 mmol), Pd,(dba); CHCl; (25.6 mg, 0.025
mmol), TFP (23.3 mg, 0.1 mmol), 1 (470.7 mg, 1.0 mmol), and 2i (295.4 mg, 1.2
mmol) in DMF/H,O (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3i (201.4 mg,
34%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (2/1)): M.P. 108-109 °C (n-hexane/EtOAc); [a]*p = + 111.5 (c = 1.105,
CHCls); '"H NMR (300 MHz, CDCl5) & 7.90 (d, J = 8.4 Hz, 2 H, ArH), 7.36 (d, J="7.8
Hz, 2 H, ArH), 6.07 (t, J=8.0 Hz, 1 H, CH=), 5.23-5.08 (m, 2 H), 4.99 (d, J = 6.0 Hz,
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1 H), 4.89 (s, 1 H), 4.45-4.25 (m, 2 H), 3.92 (d, J = 13.8 Hz, 1 H), 3.84-3.69 (m, 1 H),
3.76 (s, 3 H, Me), 3.31 (d, J = 14.1 Hz, 1 H), 2.90 (s, 3 H, Me), 2.75-2.55 (m, 1 H),
2.59 (s, 3 H, Me), 2.18-1.96 (m, 1 H), 2.09 (s, 3 H, Me), 2.07 (s, 3 H, Me), 2.05 (s, 3
H, Me); °C NMR (75 Hz, CDCl3) & 197.3, 170.5, 170.3, 169.7, 169.5, 169.3, 146.3,
144.1, 136.0, 129.8, 127.8, 127.2, 102.1, 73.71, 73.67, 70.8, 69.6, 64.3, 55.6, 52.6,
51.7,33.6, 32.7, 26.4, 20.54, 20.49; IR (KBr) v (cm™") 2954, 1753, 1736, 1685, 1603,
1437, 1370, 1247, 1221, 1134, 1107, 1039; MS (ESI, m/z) 608 (M+NH,"); Anal.
Calcd. for C29H34013 (%): C 58.98, H 5.80; Found: C 58.69, H 5.80.

(10)Preparation of 3j. (hx-5-164, hx-5-72)

MeO,C Pd,(dba);'CHCI; (2.5 mol%)
CO,Me TFP (10 mol%)

Xy KyCOj3 (2.0 equiv)
+ \ d >

AcO~ Q 0~ DMF/H,O = 80/1
OAc 100 °C, 5 h, 34%

2j (1.2 equiv)

1 (1.0 mmol)

The reaction of K,COs (277.3 mg, 2.0 mmol), Pd,(dba); CHCl; (25.8 mg, 0.025
mmol), TFP (23.4 mg, 0.1 mmol), 1 (472.0 mg, 1.0 mmol), and 2j (253.1 mg, 1.2
mmol) in DMF/H,O (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3j (188.8 mg,
34%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (2/1)): M.P. 96-97 °C (n-hexane/EtOAc); [a]*p = + 116.4 (c = 1.085, CHCl;);
'H NMR (300 MHz, CDCl3) & 7.07 (d, J = 3.6 Hz, 1 H, ArH), 6.88-6.75 (m, 2 H,
ArH), 6.08 (t, J = 7.5 Hz, 1 H, CH=), 5.12-4.95 (m, 2 H), 4.86 (d, J = 5.1 Hz, 1 H),
4.74 (s, 1 H), 4.31-4.11 (m, 2 H), 3.83-3.59 (m, 2 H), 3.66 (s, 3 H, Me), 3.20-3.00 (m,
1 H), 3.09 (s, 3 H, Me), 2.63 (t, J = 13.5 Hz, 1 H), 2.11-1.86 (m, 1 H), 1.98 (s, 3 H,

Me), 1.94 (s, 6 H, Me x 2); *C NMR (75 Hz, CDCls) & 170.7, 170.6, 169.6, 169.3,
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169.2, 144.1, 137.8, 127.3, 126.6, 124.7, 124.3, 101.8, 73.7, 73.5, 70.6, 69.4, 64.1,
55.7,52.4,51.9, 33.6, 20.42, 20.39, 20.36; IR (KBr) v (cm™) 3104, 3030, 2953, 2843,
1755, 1736, 1437, 1371, 1245, 1221, 1120, 1102, 1039; MS (ESI, m/z) 593 (M+K"),
577 (M+Na"), 572 (M+NHy"), 555 (M+H"); Anal. Calcd. for CysH3001,S (%): C
54.14, H 5.45; Found: C 53.80, H 5.37.

(11)Preparation of 3k. (hx-6-78)

o)
Pda(dba)s.CHCl3 (2.5 mol%)
MeO,C, COMe 0 TFP (10 mol%)
? . KzCO3 (2.0 eq) MeO,C
AT 0 DMF/H,0 = 80/1 MeO.C N\
¢ ' 100°C, 5 h, 20%
OAc AcO (0} o
1 (1.0 mmol 2k (1.2 equiv AcO
( ) ( quiv) OAc
3k

The reaction of K,CO3 (276.2 mg, 2.0 mmol), Pdy(dba); CHCl; (25.7 mg, 0.025
mmol), TFP (22.8 mg, 0.1 mmol), 1 (472.4 mg, 1.0 mmol), and 2k (300.5 mg, 1.2
mmol) in DMF/H,O (V/V = 80/1, 40.0 mL) at 100 °C for 5 h afforded 3k (120.3 mg,
20%) as a solid after chromatography on silica gel (eluent: petroleum ether/ethyl
acetate (2/1)): M.P. 104-106 °C (n-hexane/EtOAc); [a]*’p = + 96.0 (¢ = 0.95, CHCl5);
'H NMR (300 MHz, CDCls) & 6.26 (t, J = 7.7 Hz, 1 H, CH=), 5.95 (s, | H, CH=),
5.23-5.00 (m, 2 H), 5.10-4.90 (m, 1 H), 4.83 (s, 1 H), 4.42-4.18 (m, 2 H), 3.90-3.68
(m, 2 H), 3.79 (s, 3 H, Me), 3.55 (s, 3 H, Me), 3.09 (d, J = 14.4 Hz, 1 H), 2.60-2.33
(m, 2 H), 2.32-2.17 (m, 3 H), 2.15-1.93 (m, 1 H), 2.08 (s, 3 H, Me), 2.05 (s, 6 H, Me
x 2), 1.07 (s, 3 H), 1.04 (s, 3 H); C NMR (75 Hz, CDCls) & 200.1, 171.2, 170.5,
169.8, 169.6, 169.4, 158.2, 143.7, 128.9, 124.1, 102.2, 74.2, 73.4, 70.5, 70.1, 64.2,
55.2,52.7,52.4,50.8, 42.1, 33.6, 33.3, 31.3, 28.6, 27.5, 20.64, 20.59, 20.57; IR (KBr)
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v (em™) 2956, 1755, 1736, 1664, 1438, 1370, 1304, 1245, 1223, 1112, 1039; MS (ESI,
m/z) 617 (M+Na"), 595 (M+H"); Anal. Calcd. for CooH33013 (%): C 58.58, H 6.44;

Found: C 58.45, H 6.56.

2. Synthesis of cyclic glucosides 4 by deacetylation of 3.

(1) Preparation of 4a. (hx-8-143)

1) MeONa (20 mol%)

CO,Me MeO,C
MeOH, rt, 12 h 2
MeO,C N\ ~ MeO,C \
2) Amberlite 732
AT o .2 h N0
OAc 97% OH
3a 4a

Typical Procedure I1: To a 50-mL round-bottom flask were added 3a (304.7 mg,
0.556 mmol), MeOH (30.0 mL), and MeONa (5.9 mg, 0.111 mmol) sequentially. The
reaction was complete after being stirred at room temperature for 12 h as monitored
by TLC (eluent: ethyl acetate /methanol = 6/1). Then Amberlite 732 was added to
quench the reaction, which was filtered after the result mixture stirring at rt for 2 h.
After evaporation of the solvent, chromatography on silica gel (eluent: ethyl
acetate/methanol = 6/1) afforded 4a (228.0 mg, 97%) as a syrup: [0]*’p = + 132.0 (c =
0.38, MeOH); "H NMR (300 MHz, d¢-DMSO) & 7.38-7.20 (m, 5 H, ArH), 5.94 (t, J =
8.3 Hz, 1 H, CH=),5.42 (d,J=5.1Hz, 1 H), 523 (d,J=3.9 Hz, 1 H), 5.02 (s, 1 H),
4.67 (s, 1 H), 4.30-4.16 (m, 2 H), 3.91 (d, J = 13.8 Hz, 1 H), 3.68 (s, 3 H, Me),
3.34-3.08 (m, 5 H), 2.87 (s, 3 H, Me), 2.30 (dd, J; = 149 Hz, J, = 11.6 Hz, 1 H), 2.16
(d, J = 13.2 Hz, 1 H); °C NMR (75 Hz, d¢-DMSO) & 171.7, 145.0, 142.5, 130.0,
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128.9, 128.4, 128.0, 108.0, 78.1, 77.7, 74.4, 73.7, 64.5, 56.4, 53.5, 52.6, 35.4, 33.6; IR
(neat) v (cm™) 3406, 3023, 2951, 2921, 1735, 1635, 1461, 1439, 1308, 1251, 1208,
1178, 1097, 1029; MS (ESI, m/z) 467 (M+COOH"); HRMS calcd. for C,;H,609Na
(M+Na"): 445.1469; Found: 445.1478.

The following compounds were prepared according to Typical Procedure 11.

(2) Preparation of 4b. (hx-8-141)

1) MeONa (20 mol%)

CO,Me MeOH, rt, 12 h MeO,C
MeOZC 2 c ' > 2
\ MeOZC \
2) Amberlite 732
AcO (0] G r, 2 h HO (0] G
AcO 92% HO
OAc OH
3b 4b

The reaction of 3b (159.7 mg, 0.284 mmol), and MeONa (3.0 mg, 0.0568 mmol)
in MeOH (30.0 mL) at room temperature for 12 h afforded 4b (114.3 mg, 92%) after
filtration of Amberlite 732 (added to quench the reaction with stirring for another 2 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]*’p =+ 141.7 (c = 0.52, MeOH); "H NMR (300 MHz, d¢-DMSO) & 7.20-7.05 (m, 4
H, ArH), 5.90 (t, J=7.8 Hz, 1 H, CH=), 5.42 (d, J=5.1 Hz, 1 H), 5.23 (d, J=4.8 Hz,
1 H), 5.02 (d, J =2.7 Hz, 1 H), 4.66 (s, 1 H), 4.30-4.15 (m, 2 H), 3.88 (d, J=13.5 Hz,
1 H), 3.67 (s, 3 H, Me), 3.35-3.07 (m, 5 H), 2.90 (s, 3 H, Me), 2.38-2.10 (m, 2 H),
2.29 (s, 3 H, Me); >C NMR (75 Hz, de-DMSO) & 171.8, 144.9, 139.6, 137.7, 129.5,
129.3, 127.9, 108.0, 78.1, 77.7, 74.4, 73.6, 64.5, 56.3, 53.5, 52.7, 35.4, 33.5, 21.7; IR
(neat) v (cm™) 3439, 3024, 2950, 2920, 1732, 1636, 1512, 1439, 1371, 1349, 1309,

1256, 1204, 1177, 1141, 1092, 1032; MS (ESI, m/z) 481 (M+COOH"); HRMS calcd.
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for Cp,Hy309Na (M+Na+): 459.1626; Found: 459.1631.

(3) Preparation of 3c. (hx-8-138)

OMe OMe

1) MeONa (20 mol%)

MeO.C CO,Me MeOH, rt, 12 h MeO,C
e N _ ~  MeO,C N\
2) Amberlite 732
AcO 0] o rt, 2 h HO 0 o
AcO 95% HO
OAc OH
3c 4c

The reaction of 3¢ (141.2 mg, 0.244 mmol) and MeONa (2.6 mg, 0.05 mmol) in
MeOH (30.0 mL) at room temperature for 12 h afforded 4c (104.8 mg, 95%) after
filtration of Amberlite 732 (added to quench the reaction with stirring for another 2 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]*p =+ 142.5 (c = 0.53, MeOH); 'H NMR (300 MHz, d¢-DMSO0) 6 7.17 (d, J = 8.4
Hz, 2 H, ArH), 6.87 (d, J = 8.4 Hz, 2 H, ArH), 5.87 (t,J = 8.1 Hz, 1 H, CH=), 5.40 (d,
J=5.1Hz, 1 H),521(d,J=4.2Hz, 1 H), 5.00 (s, 1 H), 4.65 (s, 1 H), 4.30-4.14 (m, 2
H), 3.88 (d, J=13.5 Hz, 1 H), 3.76 (s, 3 H, Me), 3.68 (s, 3 H, Me), 3.34-3.07 (m, 5 H),
2.97 (s, 3 H, Me), 2.34-2.10 (m, 2 H); >C NMR (75 Hz, de-DMSO) & 171.81, 171.76,
159.7, 144.5, 134.7, 129.1, 128.7, 114.3, 108.0, 78.1, 77.7, 74.4, 73.6, 64.5, 56.3, 56.1,
53.5, 52.8, 35.3, 33.6; IR (neat) v (cm™) 3436, 2950, 2926, 2838, 1732, 1607, 1572,
1511, 1441, 1376, 1309, 1289, 1250, 1205, 1183, 1142, 1092, 1032; MS (ESI, m/z)
497 (M+COOH’); HRMS calcd. for CyH,300Na (M+Na+): 475.1575; Found:
475.1581.

(4) Preparation of 4d. (hx-8-124)
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1) MeONa (20 mol%)

MeOLC CO,Me MeOH, rt, 12 h MeO,C
-2 N\ ~  MeO,C A
2) Amberlite 732
AcO 0] o rt,1h HO 0 o
AcO 91% HO
OAc OH
3d 4d

The reaction of 3d (231.2 mg, 0.41 mmol) and MeONa (4.5 mg, 0.082 mmol) in
MeOH (30.0 mL) at room temperature for 12 h afforded 4d (163.0 mg, 91%) after
filtration of Amberlite 732 (added to quench the reaction with stirring for another 1 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]*b =+ 125.4 (c = 0.32, MeOH); "H NMR (300 MHz, d¢-DMSO) & 7.40-7.06 (m, 4
H, ArH), 5.92 (t, J=7.4 Hz, 1 H, CH=), 5.42 (d, J=3.9 Hz, 1 H), 5.23 (d, J = 3.3 Hz,
1 H), 5.03 (s, 1 H), 4.66 (s, 1 H), 4.33-4.12 (m, 2 H), 3.90 (d, J = 13.8 Hz, 1 H), 3.68
(s, 3 H, Me), 3.36-3.05 (m, 5 H), 2.96 (s, 3 H, Me), 2.36-2.09 (m, 2 H); °C NMR (75
Hz, de-DMSO) 6 171.8, 171.7, 162.6 (d, J = 242.6 Hz), 143.9, 138.9, 130.2, 130.1 (d,
J=8.3 Hz), 115.7 (d, J=21.4 Hz), 108.0, 78.0, 77.7, 74.5, 73.7, 64.5, 56.3, 53.6, 52.8,
35.4,33.7; "’F NMR (282 MHz, d.-DMSO) & -114.3 (s, 1 F); IR (neat) v (cm™) 3433,
3319, 2953, 2931, 2891, 1732, 1628, 1601, 1508, 1475, 1444, 1378, 1321, 1262, 1221,
1205, 1184, 1091, 1033; MS (ESI, m/z) 485 (M+COOH’); HRMS calcd. for
C21HasFOoCI? (M+(*°Cl)): 475.1177; Found: 475.1173.

(5) Preparation of 4e (hx-8-142)
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Cl Cl

1) MeONa (20 mol%)

MeO.C CO,Me MeOH, rt, 12 h MeO,C
o2 N\ ~  MeO,C N\
2) Amberlite 732
AcO o ¢ t, 2h HO A 5
AcO 96% HO
OAc OH
3e 4e

The reaction of 3e (171.0 mg, 0.294 mmol) and MeONa (3.3 mg, 0.059 mmol) in
MeOH (30.0 mL) at room temperature for 12 h afforded 4e (128.8 mg, 96%) after
filteration of Amberlite 732 (added to quench the reaction with stirring for another 2 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]*’b =+ 140.4 (c = 0.43, MeOH); 'H NMR (300 MHz, d,-DMSO0) & 7.38 (d, J = 8.4
Hz, 2 H, ArH), 7.27 (d, J = 7.8 Hz, 2 H, ArH), 5.96 (t, J = 8.0 Hz, 1 H), 5.41 (d,J =
4.2 Hz, 1 H), 5.22 (s, 1 H), 5.01 (s, 1 H), 4.66 (s, 1 H), 4.30-4.14 (m, 2 H), 3.91 (d, J
= 14.1 Hz, 1 H), 3.68 (s, 3 H, Me), 3.35-3.06 (m, 5 H), 2.96 (s, 3 H, Me), 2.32-2.10
(m, 2 H); °C NMR (75 Hz, d¢-DMSO) & 171.8, 171.6, 143.8, 141.4, 133.1, 130.6,
129.9, 128.9, 108.0, 78.0, 77.6, 74.4, 73.7, 64.4, 56.4, 53.6, 52.7, 35.4, 33.5; IR (neat)
v (em™) 3435, 2951, 2890, 1732, 1629, 1491, 1475, 1439, 1401, 1377, 1349, 1310,
1257, 1207, 1139, 1092, 1032; MS (ESI, m/z) 503 (M(C’CI+COOH’), 501
(M(C’CI)+COOH); HRMS caled. for CyHas"ClOoNa (M(P°Cl) +Nah): 479.1079;
Found: 479.1083.

(6) Preparation of 4f. (hx-8-123)
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Br Br

1) MeONa (20 mol%)

MeO.C CO,Me MeOH, rt, 12 h MeO,C
e N _ ~  MeO,C N
2) Amberlite 732
rt, 2 h o
AcO O ’ HO

AcO O 90% HO o

OAc OH

3f 4f

The reaction of 3f (848.5 mg, 1.35 mmol) and MeONa (14.7 mg, 0.27 mmol) in
MeOH (50.0 mL) at room temperature for 12 h afforded 4f (608.7 mg, 90%) after
filtration of Amberlite 732 (added to quench the reaction with stirring for another 2 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]*b =+ 131.2 (c = 0.72, MeOH); 'H NMR (300 MHz, d.-DMSO) & 7.51 (d, J = 8.7
Hz, 2 H, ArH), 7.21 (d, J = 8.4 Hz, 2 H, ArH), 5.96 (t,J = 8.3 Hz, 1 H, CH=), 5.42 (d,
J=54Hz,1H),524(d,J=5.1Hz 1 H),5.03(d,J=3.9Hz, 1 H),4.66(d,J=1.2
Hz, 1 H), 4.30-4.15 (m, 2 H), 3.90 (d, J = 13.8 Hz, 1 H), 3.68 (s, 3 H, Me), 3.33-3.07
(m, 5 H), 2.96 (s, 3 H, Me), 2.33-2.10 (m, 2 H); *C NMR (75 Hz, d¢-DMSO) & 171.7,
171.6, 143.8, 141.7, 131.8, 130.6, 130.2, 121.6, 108.0, 78.0, 77.6, 74.4, 73.6, 64.3,
56.3, 53.5, 52.7, 35.4, 33.4; IR (neat) v (cm™) 3435, 2951, 2917, 1734, 1486, 1438,
1352, 1310, 1252, 1207, 1180, 1091, 1031, 1010; MS (ESI, m/z) 547
M®'Br)y+COOH), 545 (M(”Br)+COOH); HRMS caled. for C,H,s BrOyCl
M(”Br }+(°Cl)): 535.0376; Found: 535.0358.

(7) Preparation of 4g. (Hx-8-127)
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1) MeONa (20 mol%)

CO,Me MeOH, rt, 12 h MeO,C
MeO,C .
AN MeO,C AN
2) Amberlite 732
AcO o 5 n2h HO O 5

AcO 92% HO

OAc OH

3g 4g

The reaction of 3g (441.7 mg, 0.655 mmol) and MeONa (7.0 mg, 0.13 mmol) in
MeOH (40.0 mL) at room temperature for 12 h afforded 49 (331.3 mg, 92%) after
filtration of Amberlite 732 (added to quench the reaction with stirring for another 2 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]*p =+ 129.9 (c = 0.50, MeOH); 'H NMR (300 MHz, d.-DMSO) & 7.68 (d, J = 8.4
Hz, 2 H, ArH), 7.05 (d, J = 8.1 Hz, 2 H, ArH), 5.95 (t, J = 8.1 Hz, 1 H, CH=), 5.40 (d,
J=45Hz,1H),521(d,J=3.6Hz 1 H),5.01 (s, 1 H), 4.66 (s, 1 H), 4.30-4.15 (m, 2
H), 3.89 (d,J=14.1 Hz, 1 H), 3.68 (s, 3 H, Me), 3.34-3.06 (m, 5 H), 2.95 (s, 3 H, Me),
2.33-2.10 (m, 2 H); >C NMR (75 Hz, d¢-DMSO) & 171.8, 171.6, 144.0, 142.1, 137.7,
130.5, 130.3, 108.0, 94.5, 78.0, 77.6, 74.4, 73.6, 64.4, 56.3, 53.6, 52.7, 35.4, 33.4; IR
(neat) v (cm™) 3524, 3472, 3429, 2950, 2925, 1735, 1720, 1437, 1382, 1309, 1259,
1204, 1128, 1091, 1028, 1005; MS (ESI, m/z) 593 (M+COOH"); HRMS calcd. for
C21Has106C1(M+(*CI1)): 583.0237; Found: 583.0245.

(8) Preparation of 4h. (Hx-8-137)
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CO,Me CO,Me

1) MeONa (20 mol%)

MeO.C CO,Me MeOH, rt, 12 h MeO,C
e N\ _ ~  MeO,C N\
2) Amberlite 732
AcO 0] 5 rt,2h HO 0 G
AcO 94% HO
OAc OH
3h 4h

The reaction of 3h (319.6 mg, 0.527 mmol) and MeONa (5.7 mg, 0.105 mmol) in
MeOH (30.0 mL) at room temperature for 12 h afforded 4h (238.8 mg, 94%) after
filtration of Amberlite 732 (added to quench the reaction with stirring for another 2 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]*b = + 160.6 (¢ = 0.325, MeOH); 'H NMR (300 MHz, d¢-DMSO) & 7.91 (d, J =
8.1 Hz, 2 H, ArH), 7.40 (d, J=8.1 Hz, 2 H, ArH), 6.04 (t, J=7.8 Hz, 1 H, CH=), 5.42
(d,J=4.8 Hz, 1 H), 5.23 (d, J=4.5 Hz, 1 H), 5.03 (s, 1 H), 4.68 (s, 1 H), 4.33-4.14
(m, 2 H), 3.94 (d, J = 14.1 Hz, 1 H), 3.87 (s, 3 H, Me), 3.68 (s, 3 H, Me), 3.36-3.08
(m, 5 H), 2.88 (s, 3 H, Me), 2.34-2.09 (m, 2 H); >°C NMR (75 Hz, d¢-DMSO) &
164.04, 163.95, 159.7, 139.9, 136.6, 123.2, 121.8, 121.7, 120.2, 99.6, 70.0, 69.4, 66.4,
66.3, 56.4, 48.9, 44.6, 44.1, 43.9, 27.5, 25.3; IR (neat) v (cm™) 3524, 3488, 3427,
3003, 2953, 2921, 2887, 1720, 1608, 1437, 1407, 1353, 1310, 1278, 1203, 1184, 1106,
1027; MS (ESI, m/z) 525 (M+COOH"); HRMS calcd. for C,3H,30;1Na (M+Na+):
503.1524; Found: 503.1535.

(9) Preparation of 4i. (hx-8-128)
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COMe COMe

1) MeONa (20 mol%)

CO,Me MeOH, rt, 12 h MeO,C
M602C >
N\ MeO,C N\
2) Amberlite 732
AcO 0 M,2h HO 0
AcO O 92% HO O
OAc OH
3i 4i

The reaction of 3i (360.2 mg, 0.61 mmol) and MeONa (6.5 mg, 0.122 mmol) in
MeOH (30.0 mL) at room temperature for 12 h afforded 4i (260.1 mg, 92%) after
filtration of Amberlite 732 (added to quench the reaction with stirring for another 2 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]* = + 149.4 (c = 0.345, MeOH); 'H NMR (300 MHz, d¢-DMSO) & 7.91 (d, J =
8.4 Hz, 2 H, ArH), 7.40 (d, J=8.1 Hz, 2 H, ArH), 6.04 (t, J = 8.1 Hz, 1 H, CH=), 5.45
(s, 1 H), 5.26 (s, 1 H), 5.08 (s, 1 H), 4.68 (s, 1 H), 4.33-4.16 (m, 2 H), 3.94 (d, J =
14.1 Hz, 1 H), 3.68 (s, 3 H, Me), 3.36-3.05 (m, 5 H), 2.88 (s, 3 H, Me), 2.59 (s, 3 H,
Me), 2.34-2.10 (m, 2 H); *C NMR (75 Hz, d¢-DMSO) & 198.6, 171.8, 171.6, 147.3,
144.2, 136.7, 131.5, 128.9, 128.3, 108.1, 78.0, 77.6, 74.4, 73.6, 64.3, 56.3, 53.6, 52.7,
35.4,33.4, 27.8; IR (neat) v (cm™") 3436, 3315, 2930, 2888, 1729, 1681, 1625, 1602,
1560, 1476, 1444, 1402, 1382, 1366, 1319, 1307, 1268, 1243, 1224, 1204, 1182, 1140,
1118, 1093, 1033; MS (ESI, m/z) 509 (M+COOH); HRMS calcd. for Co3Hys010° Cl
(M+(°Cl)): 499.1376; Found: 499.1378.

(10) Preparation of 4j. (Hx-8-129)
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1) MeONa (20 mol%)
MeOH, rt, 12 h

2) Amberlite 732
r, 2 h
92%

The reaction of 3j (360.3 mg, 0.66 mmol) and MeONa (7.0 mg, 0.132 mmol) in
MeOH (30.0 mL) at room temperature for 12 h afforded 4j (256.8 mg, 92%) after
filtration of Amberlite 732 (added to quench the reaction with stirring for another 2 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]*b = + 161.3 (c = 0.395, MeOH); 'H NMR (300 MHz, d¢-DMSO) & 7.42 (d, J =
4.8 Hz, 1 H, ArH), 7.05-6.95 (m, 2 H, ArH), 6.12 (t, J=8.3 Hz, 1 H, CH=), 5.41 (d, J
=5.1Hz, 1 H), 523 (d, J=4.5Hz, 1 H), 5.01 (d, J = 1.8 Hz, 1 H), 4.64 (s, 1 H),
4.30-4.15 (m, 2 H), 3.91 (d, J = 13.8 Hz, 1 H), 3.70 (s, 3 H, Me), 3.38-3.05 (m, 5 H),
3.19 (s, 3 H, Me), 2.30 (dd, J, = 14.7 Hz, J, = 11.7 Hz, 1 H), 2.17 (d, J=13.5 Hz, 1
H); °C NMR (75 Hz, de-DMSO) & 172.2, 171.7, 145.0, 138.1, 129.2, 128.2, 126.3,
125.7, 108.0, 78.1, 77.6, 74.3, 73.5, 64.2, 56.5, 53.5, 52.9, 35.5, 34.4; IR (neat) v
(cm™) 3482, 3387, 2950, 2922, 1735, 1629, 1462, 1437, 1370, 1346, 1306, 1247,
1197, 1176, 1096, 1030; MS (ESI, m/z) 473 (M+COOH’); HRMS calcd. for
C19H2400SNa (M+Na"):451.1033; Found: 451.1034.

(11)Preparation of 4k. (Hx-8-136)
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1) MeONa (20 mol%)

CO,Me MeOH, rt, 12 h MeO,C
MeOQC >
AN MeO,C AN
2) Amberlite 732
AcO 0] rt,2h HO 0
AcO O 91% HO o
OAc OH
3k 4k

The reaction of 3k (165.8 mg, 0.28 mmol) and MeONa (3.1 mg, 0.056 mmol) in
MeOH (30.0 mL) at room temperature for 12 h afforded 4k (119.2 mg, 91%) after
filtration of Amberlite 732 (added to quench the reaction with stirring for another 2 h)
and chromatography on silica gel (eluent: ethyl acetate/methanol = 6/1) as a syrup:
[a]*b = + 133.0 (c = 0.345, MeOH); 'H NMR (300 MHz, d¢-DMSO) & 6.32 (t, J =
8.4 Hz, 1 H, CH=), 5.84 (s, | H, CH=), 5.41 (d,J=5.1 Hz, 1 H), 5.24 (d, J=5.1 Hz,
1 H), 5.02 (d,J=3.3Hz, 1 H),4.63 (s, 1 H), 4.19(d, J=8.1 Hz, 2 H), 3.78 (d, J =
14.1 Hz, 1 H), 3.72 (s, 3 H, Me), 3.48 (s, 3 H, Me), 3.33-3.04 (m, 4 H), 2.94 (d, J =
14.1 Hz, 1 H), 2.59 (d, J = 18.0 Hz, 1 H), 2.28-2.05 (m, 5 H), 1.03 (s, 3 H, Me), 0.98
(s, 3 H, Me); >C NMR (75 Hz, d-DMSO) & 200.2, 172.6, 171.5, 159.4, 143.4, 131.3,
124.3, 108.0, 77.8, 77.6, 74.5, 73.4, 64.1, 56.1, 53.6, 53.2, 51.5, 42.5, 35.5, 34.1, 31.8,
29.3, 28.3; IR (neat) v (cm™) 3431, 2955, 1734, 1655, 1593, 1438, 1369, 1307, 1249,
1202, 1178, 1145, 1093, 1031; MS (ESIL, m/z) 513 (M+COOH"); HRMS calcd. for
Cy3H3,019Na (M+Na+): 491.1888; Found: 491.1901.

3. Synthesis of 5.1%! (hx-7-45)
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MeO,C Ph MeO,C Ph
MeO,C AN BzCl (4.5 equiv), Py MeO,C N\
HO Q 0 BzO O

HO e} 0 Ctoort, 12 h 50 o

OH 87% OBz
4a 5

To a flame-dried Schlenk tube were added 4a (169.6 mg, 0.4 mmol) and pyridine
(2.0 mL). After BzCl (0.21 mL, d = 1.212 g/mL, 1.8 mmol) was injected by a springe
at 0 °C, the resulting solution was allowed to warm up to room temperature and stirred
for 12 hours as monitored by TLC. Then it was diluted with DCM (30 mL) and
washed by 10 mL of diluted hydrochloric acid (3 M). The organic layer was separated
and the aqueous layer was extracted with DCM (20 mL x 2). The combined organic
layer was then washed with brine and dried over with anhydrous Na,SOs. After
filtration and concentration, chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 3/1) afforded 5 (256.1 mg, 87%) as a solid: M.P. 184-185 °C
(n-hexane/EtOAc); [a]*’p = + 60.7 (c = 1.215, CHCl;); '"H NMR (300 MHz, CDCl;) &
8.13-8.00 (m, 4 H, ArH), 7.93 (d, J = 7.5 Hz, 2 H, ArH), 7.60-7.20 (m, 15 H, ArH),
6.06 (t, J=8.0 Hz, 1 H, CH=), 5.79 (t, J = 6.0 Hz, 1 H), 5.49-5.37 (m, 2 H), 5.17 (s, 1
H), 4.58-4.32 (m, 2 H), 4.07 (dd, J; = 11.4 Hz, J, = 3.0 Hz, 1 H), 3.95 (d, J = 13.8 Hz,
1 H), 3.73 (s, 3 H, Me), 3.36 (d, J = 14.1 Hz, 1 H), 3.26 (dd, J1 = 14.9 Hz, J, = 12.5
Hz, 1 H), 2.82 (s, 3 H, Me), 2.32 (d, J = 15.0 Hz, 1 H); °C NMR (75 Hz, CDCls) &
171.1, 170.4, 165.32, 165.26, 165.1, 145.0, 141.7, 133.3, 133.2, 129.93, 129.88, 129.7,
129.15, 129.11, 129.0, 128.5, 128.3, 128.2, 127.8, 127.5, 127.3, 100.4, 73.9, 71.4,
71.3, 68.1, 63.8, 56.4, 52.5, 51.7, 34.1, 32.8; IR (KBr) v (cm™) 2953, 1736, 1720,

1602, 1584, 1492, 1452, 1308, 1264, 1201, 1181, 1164, 1114, 1090, 1070, 1028; MS
s25



(ESI, m/z) 757 (M+Na"), 752 (M+NH,"); Anal. Calcd. for C4,H3301, (%): C 68.66, H

5.21; Found: C 68.77, H 5.27.
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