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I) Experimental Section

a) General information:

'H NMR spectra were recorded on a Varian 400 MHz spectrometer at ambient temperature with
CDCl; as the solvent unless otherwise stated. '?C NMR spectra were recorded on a Varian 100 MHz
spectrometer (with complete proton decoupling) at ambient temperature. Chemical shifts are
reported in parts per million relative to chloroform (‘H, § 7.26; °C, § 77.00). Data for 'H NMR are
reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet, br = broad), coupling constants and integration. Infrared spectra were recorded on a
Thermo Fisher FT-IR200 spectrophotometer. High-resolution mass spectra were obtained at Peking
University Mass Spectrometry Laboratory using a Bruker APEX Flash chromatography. Optical
rotations were recorded on an AUTOPOL III digital polarimeter at 589 nm and are recorded as
[a]p™ (concentration in grams/100 mL solvent). The samples were analyzed by HPLC-MS on a
Waters Auto Purification LC/MS system (3100 Mass Detector, 2545 Binary Gradient Module, 2767
Sample Manager, and 2998 Photodiode Array (PDA) Detector). The system was equipped with a
Waters C18 Sum X-bridge separation column (150*4.6 mm), equilibrated with HPLC grade water
(solvent A) and HPLC grade methanol (solvent B) with a flow rate of 1.0 mL/min at room
temperature. Preparative HPLC-MS on a Waters Auto Purification LC/MS system (3100 Mass
Detector, 2545 Binary Gradient Module, 515 HPLC pump, 2767 Sample Manager, and 2998
Photodiode Array (PDA) Detector). The system was equipped with a Waters C18 Sum X-bridge
separation column (150*19 mm). Thin layer chromatography was performed using 0.25 mm silica
gel 60-F plates. Flash chromatography was performed using 200-400 mesh silica gel. Yields refer to
chromatographically and spectroscopically pure materials, unless otherwise stated. All reagents were
used as supplied by Sigma-Aldrich, J&K and Alfa Aesar Chemicals. Methylene chloride, toluene,
DMSO and CH;3CN were distilled from calcium hydride; Pd(OAc)2(>99.9%, Sigma-Aldrich) was
used without purification. All reactions were carried out in oven-dried glassware under an argon

atmosphere unless otherwise noted.
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b) Detailed experimental procedures:

Pd(OAc),, DMSO
45°C, 48 h

gochnatiolide A (3)

Diene 11: To a solution of gochnatiolide A (3) (46.0 mg, 0.092 mmol) in DMSO (3.5 mL) was
added Pd(OAc), (82.3 mg, 0.37 mmol). The resulting mixture was sonicated (about 1 min) until
Pd(OAc), was completely dissolved, then stirred at 45 °C. After 48 h, the reaction mixture was
filtered through celite, and washed with EtOAc (50 mL). The filtrate was concentrated in vacuo to
20 mL, then washed with H;O (20 mL), and brine (20 mLx2). The aqueous layers were further
extracted with EtOAc (20 mLx3). The combined organic layers were dried over anhydrous sodium
sulfate, and concentrated in vacuo to afford a brown residue, which was purified by flash
chromatography (silica gel, EtOAc:PE = 11:9) to afford diene 11 (27.6 mg, 60%) a colorless oil,
along with the recovered (-)-gochnatiolide A (3) (6.0 mg, 13%).

11: Rf = 0.35 (EtOAC:PE = 3:2); [a]*°p-283.0 (¢ 0.68, CHCl3); '"H NMR (400 MHz, CDCl3) § 6.24
(d, 2.4 Hz, 1H), 6.21 (d, 3.6 Hz, 1H), 6.21 (s, 1H); 6.19 (d, 3.2 Hz, 1H), 6.04 (s, 1H), 5.53 (d, 3.2 Hz,
1H), 5.50 (d, 3.2 Hz, 1H), 5.50 (s, 1H), 5.32 (s, 1H), 4.35 (dd, 2.4 Hz, 11.2 Hz, 1H), 4.20 (dd, 9.6 Hz,
11.6 Hz, 1H), 3.87-3.94 (m, 2H), 3.66-3.76 (m, 1H), 3.39 (s, br, 1H), 2.91 (m, 1H), 2.58 (m, 1H),
2.36-2.50 (m, 3H), 2.00-2.16 (m, 5H), 1.77 (m, 1H), 1.62 (m, 1H), 1.52 (m, 1H); °C NMR (100
MHz, CDCl3) § 206.3, 194.1, 173.8, 170.1, 169.8, 169.5, 144.1, 142.0, 141.4, 140.2, 138.1, 127.0,
121.6, 121.1, 120.6, 119.6, 83.2, 80.5, 71.4, 54.4, 53.5, 48.8, 48.2, 44.6, 37.3, 35.8, 32.8, 28.4, 26.9,
22.7; IR (neat) vimax 3493, 2934, 2868, 1773, 1698, 1651, 1623, 1453, 1407, 1319, 1268, 1142, 1007,
944, 815, 736 cm™'; HRMS (ESI) [M + H'] calculated for C3pH2007: 501.1908, found: 501.1910.
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dehydrozaluzanin C

neat, 35°C, 48 h

Trimers 13 and 14: A solution of dehydrozaluzanin C (6) (105.4 mg, 0.43 mmol) and diene 11
(27.0 mg, 0.054 mmol) in DCM (5.0 mL) was concentrated in vacuo, and the residue was allowed to
stand at 35 °C for 48 h. The resulting mixture was purified by flash chromatography (EtOAc:PE =
1:3-3:2) to afford the recovered dehydrozaluzanin C 6 (96.4 mg, 91%) and a mixture of trimers 13
and 14 (23.0 mg). The mixture of trimers 13 and 14 was further purified by preparative HPLC [35%
water-65% methanol (2 min)—25% water-75% methanol (13 min), (15 mL/min)] to afford trimer 13
(8.0 mg, 20%) and trimer 14 (8.9 mg, 22%) as white solids.

Trimer 13: mp 150-151 °C; Ry = 0.41 (EtOAc:PE = 4:1); [a]*p-40.7 (¢ 0.45, CHCls); "H NMR (400
MHz, CDCls) 6 6.31 (d, 3.2 Hz, 1H), 6.23 (d, 3.6 Hz, 1H), 6.21 (s, 1H), 6.18 (d, 3.6 Hz, 1H), 5.97 (s,
1H), 5.59 (d, 2.8 Hz, 2H), 5.46 (d, 3.6 Hz, 1H), 5.07 (s, 1H), 4.85 (s, 1H), 4.60 (t, 10.0 Hz, 1H), 4.27
(dd, 8.4 Hz, 10.8 Hz, 1H), 3.92 (d, 10.4 Hz, 1H), 3.90 (s, 1H), 3.86 (m, 1H), 3.70 (d, 10.8 Hz, 1H),
3.64 (t, 10.0 Hz, 1H), 3.42 (t, 10.6 Hz, 1H), 3.13 (m, 1H), 2.96-3.04 (m, 2H), 2.55-2.67 (m, 4H),
1.90-2.44 (m, 14H), 1.73-1.82 (m, 2H), 1.41-1.60(m, 3H); °C NMR (100 MHz, CDCl3) & 219.5,
217.8, 193.6, 170.2, 169.9, 169.7, 169.6, 150.3, 142.3, 141.8, 140.3, 139.4, 138.5, 130.9, 125.2,
122.0,121.8,121.3, 119.6, 113.3, 83.9, 83.4, 79.9, 71.8, 56.7, 53.8, 53.5, 50.4, 49.7, 47.5, 44.5, 44.3,
43.6, 43.4, 39.6, 38.9, 38.6, 35.3, 32.3, 30.6, 29.9, 27.4, 26.3, 26.3, 23.0; IR (neat) vmax 3521, 2934,
2867, 1771, 1695, 1653, 1623, 1405, 1315, 1265, 1138, 1004, 732 cm™'; HRMS (ESI) [M + H']
calculated for C4sH4501¢: 745.3007, found: 745.3007.

Trimer 14: mp 170 °C (dec.); Ry = 0.41 (EtOAc:PE = 4:1); [a]**p-174.8 (c 0.46, CHCl3); '"H NMR
(400 MHz, CDCl3) & 6.28 (d, 3.6 Hz, 1H), 6.21 (s, 1H), 6.18 (d, 3.6 Hz, 2H), 5.99 (s, 1H), 5.56 (d,
2.8 Hz, 1H), 5.53 (d, 3.2 Hz, 1H), 5.47 (d, 3.6 Hz, 1H), 5.06 (s, 1H), 4.72 (s, 1H), 4.43 (dd, 2.4 Hz,
11.6 Hz, 1H), 4.17-4.22 (m, 2H), 3.90 (d, 10.4 Hz, 1H), 3.78 (t, 9.6 Hz, 1H), 3.70 (m, 1H), 3.11-3.16
(m, 3H), 3.01 (m, 1H), 2.90 (m, 1H), 2.55-2.63 (m, 2H), 2.30-2.39 (m, 4H), 2.02-2.24 (m, 5H),
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1.80-2.00 (m, 8H), 1.66 (m, 1H), 1.38-1.59 (m, 3H); °C NMR (100 MHz, CDCls) & 221.6, 206.2,
193.9, 173.5, 170.5, 170.2, 169.9, 169.3, 150.6, 141.9, 141.3, 140.3, 138.7, 138.2, 138.2, 121.8,
121.4,120.2, 119.5, 113.9, 83.6, 83.5, 81.5, 71.2, 54.1, 53.7, 51.0, 50.8, 49.6, 48.2, 44.9, 44.6, 43 .4,
40.4, 40.0, 39.6, 37.1, 36.0, 32.1, 31.4, 29.9, 28.7, 27.7, 26.9, 22.7; IR (neat) vmax 3524, 2929, 2864,
1767, 1695, 1643, 1452, 1405, 1306, 1262, 1144, 1007 cm'l; HRMS (ESI) [M + H'] calculated for
C45H45010: 745.3007, found: 745.3002.

DBU, DCM
-40°C,1.5h,92 %

Trimer 14: To a solution of 13 (2.5 mg, 0.0034 mmol) in DCM (0.1 mL) was added a solution of
DBU (0.75 uL, 0.005 mmol) in DCM (0.1 mL) at -40 °C. After 1.5 h, the reaction mixture was
quenched with sat. NH4Cl (5 mL). The resulting mixture was extracted with DCM (5 mL), the
organic layer was washed with brine (5 mL), and the aqueous layers were extracted with DCM (5
mLx3). The combined organic layers were dried over anhydrous sodium sulfate, concentrated in
vacuo and purified by flash chromatography (silica gel, EtOAc:PE = 7:3) to afford trimer 14 (2.3 mg,
92%).

Epoxide 15: To a solution of trimer 13 (9.0 mg, 0.012 mmol) in CHCI; (0.5 mL) was added
m-CPBA (70%, 6.5 mg, 0.027 mmol) in four portions over 1 h at 0 °C. The resulting mixture was
stirred at 0 °C for an additional 1h. The reaction mixture was diluted with CHCl; (2.0 mL) and
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quenched with sat. Na;S;03 (1.0 mL). The mixture was stirred for 10 min, followed by the addition
of sat. NaHCOs3 (1.0 mL). The resulting mixture was poured into 10 mL of H,0, and extracted with
DCM (10 mL). The organic layer was washed by brine (10 mL), and the aqueous layers were
extracted with DCM (10 mLx3). The combined organic layers were dried over anhydrous sodium
sulfate, concentrated in vacuo and purified by preparative TLC (EtOAc:PE = 3:2) to afford the
epoxide 15 (7.5 mg, 82%) as a white solid.

15: mp 189 °C (dec.); Ry = 0.35 (EtOAc:PE = 3:1); [a]*p+3.7 (¢ 0.33, CHCls); 'H NMR (400 MHz,
CDCls) 6 6.34 (d, 3.6 Hz, 1H), 6.22 (d, 3.6 Hz, 1H), 6.21 (s, 1H), 6.18 (d, 3.6 Hz, 1H), 6.00 (s, 1H),
5.62 (d, 2.8 Hz, 1H), 5.56 (d, 2.8 Hz, 1H), 5.47 (d, 3.2 Hz, 1H), 5.05 (s, 1H), 4.71 (s, 1H), 4.26 (t,
9.4 Hz, 1H), 4.19 (dd, 9.6 Hz, 10.8 Hz, 1H), 3.93 (d, 10.4 Hz, 1H), 3.83 (m, 1H), 3.71 (d, 10 Hz,
1H), 3.66 (s, 1H), 3.57 (d, 10.8 Hz, 1H), 2.99-3.08 (m, 3H), 2.79 (dd, 10.0 Hz, 19.6 Hz, 1H),
2.48-2.64 (m, 4H), 1.94-2.41 (m, 12H), 1.73-1.81 (m, 4H), 1.44-1.62 (m, 3H); *C NMR (100 MHz,
CDCls) § 220.2, 216.5, 193.9, 170.8, 170.3, 169.9, 169.3, 149.8, 141.9, 141.7, 140.3, 138.2, 137.6,
122.0, 121.0, 119.6, 113.9, 83.9, 83.7, 81.4, 71.5, 66.4, 62.2, 56.0, 53.3, 52.3, 52.0, 47.8, 47.8, 47.7,
44.2,43.8,43.7,39.5,39.1, 38.1, 35.6, 32.2, 32.0, 30.6, 25.7, 24.9, 23.0, 22.6; IR (neat) Vimax 3512,
2928, 2862, 1762, 1691, 1645, 1311, 1262, 1143, 996 cm™'; HRMS (ESI) [M + H'] calculated for
CysHys011: 761.2956, found: 761.2967.

DBU, DCM
-40 °C, 50 min

Trimer 10: To a solution of epoxide 15 (6.4 mg, 0.0084 mmol) in DCM (0.3 mL) was added a
solution of DBU (1.9 pL, 0.013 mmol) at -40 °C. After 50 min, the reaction was quenched with sat.
NH4CI (0.5 mL), and the resulting mixture was poured into H;O (10 mL), and extracted with DCM
(10 mL). The organic layer was washed by brine (10 mL), and the aqueous layers were extracted

with DCM (10 mLx3). The combined organic layers were dried over anhydrous sodium sulfate,
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concentrated in vacuo and purified by preparative TLC (EtOAc:PE = 3:2) to afford trimer 10 (5.9
mg, 92%) as a white solid.

10: mp 205 °C (dec.); Ry = 0.31 (EtOAc:PE = 4:1); [a]**p-146.5 (¢ 0.26, CHCl;); '"H NMR (400
MHz, CDCls) 6 6.29 (d, 3.2 Hz, 1H), 6.20 (s, 1H), 6.19 (d, 3.2 Hz, 1H), 6.17 (d, 3.2 Hz, 1H), 5.99 (s,
1H), 5.57 (d, 3.2 Hz, 1H), 5.53 (d, 2.8 Hz, 1H), 5.47 (d, 3.2 Hz, 1H), 5.08 (s, 1H), 4.72 (s, 1H), 4.54
(dd, 9.6 Hz, 11.6 Hz, 1H), 4.32 (d, 11.6 Hz, 1H), 4.17 (t, 9.2 Hz, 1H), 3.92 (d, 10.0 Hz, 1H),
3.74-3.80 (m, 2H), 3.14-3.24 (m, 2H), 2.99-3.10 (m, 2H), 2.84 (m,1H), 2.58-2.64 (m, 2H), 2.30-2.41
(m, 2H), 1.88-2.28 (m, 15H), 1.73 (m, 1H), 1.41-1.65 (m, 3H); *C NMR (100 MHz, CDCl;) § 222.4,
207.3, 193.8, 170.7, 170.5, 169.9, 169.1, 150.4, 141.9, 141.2, 140.3, 138.6, 138.5, 138.4, 121.8,
121.7, 120.0, 119.6, 114.0, 83.6, 83.6, 80.2, 71.4, 68.6, 54.2, 53.6, 50.8, 50.7, 49.7, 48.1, 44.9, 44.3,
43.4, 40.0, 39.5, 37.3, 36.6, 36.4, 35.9, 32.1, 26.9, 25.6, 22.8, 21.1; IR (neat) vmsx 3499, 2929,
1763, 1695, 1406, 1311, 1263, 1146, 1003, 756 cm™ ; HRMS (ESI) [M + H'] calculated for
C4sH45011: 761.2956, found: 761.2957.

H
™SI, HMps TMSO ‘o
—_—

DCM, -20 °C ""H DMSO,CH,CN
40°C

Pd(OAc), ©
B

5

16

R = H: ainsliatrimer A (1)
R = OH: ainsliatrimer B (2)
R =0OO0H: (17)

(-)-Ainsliatrimers A (1) and B (2): To a solution of dehydrozaluzanin C 6 (100 mg, 0.41 mmol) in
DCM (10.0 ml) was added HMDS (300 pL, 1.41 mmol) at -20 °C. After 3 min, TMSI (190 pL, 1.33
mmol) was added dropwise. After 15 min, to the reaction mixture was added cooled sat. NaHCOs3
(10 mL), and the resulting mixture was stirred vigorously at rt for 1 min before H,O (10 mL) was
added. The resulting mixture was extracted with DCM (10 mL), and the organic layer was washed
with brine (20 mL). The aqueous layers were extracted with DCM (20 mLx3), and the combined
organic layers were dried over anhydrous sodium sulfate, concentrated in vacuo to afford silyl enol
ether 16 as a yellow slurry which was used directly without further purification. To the crude silyl
enol ether 16 was added Pd(OAc); (92.0 mg, 0.41 mmol), CH3CN (4.0 mL) and DMSO (175 pL,

2.47 mmol). The resulting mixture was sonicated (about 2 min) until Pd(OAc), was dissolved
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completely, then stirred at 40 °C. The reaction was closely monitored by TLC till it was completed
(60 min to 80 min). The reaction mixture was concentrated to about 0.5 mL, and the residue was
purified by flash column chromatography (silica gel, EtOAc:PE = 1:2) to afford 7. The freshly
prepared diene 7 was dissolved in toluene (10 mL) and to the resulting solution was added
(-)-gochnatiolide B (25.0 mg, 0.05 mmol). The resulting mixture was stirred at 35 °C under air. After
7 days, Me,S (0.1 mL) and EtOAc (2 mL) was added, and stirred at 35 °C for 12 h. The reaction
mixture was concentrated in vacuo, and purified by flash chromatography (silica gel, EtOAc:PE =
9:11-1:1) to afford the recovered gochnatiolide B 4 (4.7 mg, 19%), the crude ainsliatrimer A and the
crude ainsliatrimer B. The crude ainsliatrimer A was further purified by preparative TLC
(EtOAc:DCM = 23:77) to afford the pure (-)-ainsliatrimer A (1) (14.0 mg, 38%). The crude
ainsliatrimer B was further purified by preparative TLC (EtOAc:PE = 11:9) to afford the pure
(-)-ainsliatrimer B (2) (4.2 mg, 11%).

7: a colorless solid;* Ry= 0.20 (EtOAc:PE = 3:2); [a]*’p-128.9 (c 0.65, CHCls); "H NMR (400 MHz,
CDCls) § 6.63 (d, 1.6 Hz, 1H), 6.30 (d, 0.8 Hz, 1H), 6.22 (d, 3.2 Hz, 1H), 5.99 (s, 1H), 5.74 (s, 1H),
5.51(d, 3.2 Hz, 1H), 5.44 (s, 1H), 3.73-3.81 (m, 2H), 2.93 (m, 1H), 2.76 (m, 1H), 2.37-2.52 (m, 2H),
1.45 (m, 1H); *C NMR (100 MHz, CDCls) & 194.2, 169.1, 168.3, 142.7, 141.6, 138.5, 130.9, 122.1,
122.0, 119.4, 83.0, 51.3, 49.8, 34.0, 27.2; IR (neat) vmay 3005, 2989, 1769, 1694, 1276, 1261, 1134,
1003, 914 cm™; HRMS (ESI) [M + H'] calculated for CsH;s05: 243.1016, found: 243.1012.

(-)-Ainsliatrimer A (1): mp 176 °C (dec.); Ry = 0.41 (EtOAc:PE = 4:1); [a]*’5-15.7 (¢ 0.21, CHCL);
'H NMR (400 MHz, CDCl3) § 6.27 (d, 3.6 Hz, 1H), 6.26 (s, 1H), 6.25 (d, 3.6 Hz, 1H), 6.10 (d, 3.2
Hz, 1H), 5.97 (s, 1H), 5.59 (d, 3.2 Hz, 1H), 5.55 (d, 3.2 Hz, 1H), 5.49 (d, 3.2 Hz, 1H), 5.09 (s, 1H),
4.75 (s, 1H), 4.70 (s, br, 1H), 4.36 (dd, 9.2 Hz, 10.8 Hz, 1H), 4.22 (t, 9.6 Hz, 1H), 3.79 (t, 9.8 Hz,
1H); 3.43 (d, 10.4 Hz, 1H), 3.09-3.26 (m, 4H), 2.94-3.02 (m, 2H), 2.77 (m, 1H), 2.53-2.69 (m, 4H),
2.29-2.41 (m, 4H), 2.06-2.24 (m, 5H), 1.92-2.00 (m, 3H), 1.77-1.89 (m, 4H), 1.64 (m, 1H), 1.50 (m,
1H); °C NMR (100 MHz, CDCl3) § 218.9, 207.6, 193.9, 173.8, 171.9, 169.5, 169.4, 169.4, 149.9,
141.4, 140.2, 139.2, 138.7, 138.5, 138.2, 122.0, 121.6, 120.5, 119.3, 114.4, 84.0, 83.1, 80.7, 68.2,
58.0, 52.3,52.2,51.2, 50.5, 50.3, 44.6, 44.0, 43.7, 39.9, 39.5, 36.7, 36.6, 34.5, 31.9, 28.9, 28.6, 27.1,
25.8,24.9, 21.2; IR (neat) vmax 3468, 2929, 2868, 1772, 1696, 1647, 1404, 1313, 1260, 1142, 1001,
732 cm'l; HRMS (ESI) [M + Na+] calculated for C4sH44NaOyg: 767.2827, found: 767.2818.

* Due to the rapid dimerization of 7, melting point was not determined.
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(-)-Ainsliatrimer B (2): mp 180 °C (dec.); Rt = 0.34 (EtOAc:PE = 4:1); [a]*°b-31.9 (c 0.54, CHCl;);
'H NMR (400 MHz, CDCl5) & 6.30 (s, 1H), 6.27 (d, 3.6 Hz, 1H), 6.19 (d, 3.6 Hz, 1H), 6.10 (d, 3.6
Hz, 1H), 5.99 (s, 1H), 5.59 (d, 3.2 Hz, 1H), 5.49 (d, 2.8 Hz, 1H), 5.48 (d, 3.6 Hz, 1H), 5.10 (s, 1H),
476 (s, 1H), 4.54 (s, br, 1H), 4.34 (dd, 9.6 Hz, 11.2 Hz, 1H), 4.22 (t, 9.4 Hz, 1H), 3.86 (d, 10.0 Hz,
1H), 3.77 (m, 1H), 3.61 (t, 9.8 Hz, 1H), 3.16 (d, 11.2 Hz, 1H), 3.14 (m, 1H), 3.10 (m, 1H), 3.00 (m,
1H), 2.93 (t, 9.2 Hz, 1H), 2.55-2.67 (m, 3H), 2.42-2.50 (m, 2H); 2.27-2.39 (m, 2H), 1.88-2.24 (m,
12H), 1.75-1.86(m, 3H), 1.50 (m, 1H); >C NMR (100 MHz, CDCl;) § 218.9, 207.2, 194.2, 172.5,
1722, 169.9, 169.5, 169.3, 149.8, 141.5, 140.1, 139.9, 139.1, 138.5, 138.4, 122.9, 121.7, 119.7,
119.6, 114.5, 84.0, 84.0, 80.5, 72.5, 68.3, 58.2, 52.1, 51.8, 50.5, 50.3, 46.9, 44.5, 43.6, 43.4, 39.8,
39.5,38.1,36.5, 36.5, 34.1, 31.9, 31.2, 25.8, 22.8, 21.1; IR (neat) vmay 3475, 2927, 2863, 1766, 1693,
1402, 1307, 1260, 1138, 1107, 1000, 953 cm™'; HRMS (ESI) [M + Na'] calculated for C4sH44NaOy;:
783.2776, found: 783.2773.

Peroxide 17: To a solution of dehydrozaluzanin C 6 (252 mg, 1.04 mmol) in DCM (25 ml) was
added HMDS (0.76 mL, 3.62 mmol) at -20 °C. After 3 min, TMSI (479 L, 3.35 mmol) was added
dropwise. After 15 min, to the reaction mixture was added cooled sat. NaHCO; (25 mL), and the
resulting mixture was stirred vigorously at rt for 1 min before H,O (25 mL) was added. The
resulting mixture was extracted with DCM (25 mL), and the organic layer was washed with brine
(50 mL). The aqueous layers were extracted with DCM (50 mLx3), and the combined organic layers
were dried over anhydrous sodium sulfate, concentrated in vacuo to afford silyl enol ether 16 as a
yellow slurry which was used directly without further purification. To the crude silyl enol ether 16
was added Pd(OAc), (232 mg, 1.04 mmol), CH3CN (10 mL) and DMSO (0.40 mL, 5.64 mmol). The
resulting mixture was sonicated (about 3 min) until Pd(OAc), was dissolved completely, then stirred
at 40 °C. The reaction was closely monitored by TLC till it was completed (60 min to 80 min). The
reaction mixture was concentrated to about 1.0 mL, and the residue was purified by flash column
chromatography (silica gel, EtOAc:PE = 1:2) to afford 7. The freshly prepared diene 7 and
gochnatiolide B 4 (65.0 mg, 0.13 mmol) were dissolved in DCM (3.0 mL), and the mixture was
transferred to a 5 mL round bottomed flask and the reaction mixture was stirred at room temperature
under air. After 24 h, the solvent was removed in vacuo, and the residue was purified by preparative
HPLC to afford peroxide 17 (2.5 mg, 2.5%) as a white solid, along with the recovered
(-)-gochnatiolide B 4 (32.0 mg, 49%).
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17: mp 165 °C (dec.); Rt = 0.38 (EtOAc:PE = 4:1); [a]*p-45.7 (¢ 0.11, CHCl3); '"H NMR (400 MHz,
CDCls) & 7.96 (s, br, 1H), 6.30 (s, 1H), 6.28 (d, 3.6 Hz, 1H), 6.20 (d, 3.2 Hz, 1H), 6.11 (d, 3.6 Hz,
1H), 5.98 (s, 1H), 5.60 (d, 3.2 Hz, 1H), 5.50 (d, 3.2 Hz, 1H), 5.48 (d, 2.8 Hz, 1H), 5.09 (s, 1H), 4.76
(s, 1H), 4.48 (s, br, 1H), 4.35 (dd, 9.6 Hz, 11.2 Hz, 1H), 4.22 (t, 10.0 Hz, 1H), 3.91 (d, 9.6 Hz, 1H),
3.55-3.58 (m, 2H), 3.14-3.18 (m, 3H), 2.93-3.06 (m, 3H), 2.53-2.69 (m, 3H), 2.45 (m, 1H),
2.30-2.37 (m, 2H), 1.76-2.24 (m, 13H), 1.69 (m, 1H), 1.50 (m, 1H); >C NMR (100 MHz, CDCl3) &
219.0, 206.5, 193.9, 171.6, 169.8, 169.5, 169.5, 169.4, 149.9, 142.2, 141.8, 140.2, 139.4, 138.5,
138.5, 122.7, 121.7, 119.8, 119.6, 114.5, 85.0, 84.8, 84.0, 80.7, 68.3, 58.2, 52.2, 51.7, 50.5, 50.3,
47.1,44.7,43.7, 43.6, 39.9, 39.5, 36.6, 36.5, 32.4, 31.9, 30.9, 30.4, 25.8, 22.7, 21.0; IR (neat) Vimax
3492, 3333, 2926, 2854, 1770, 1696, 1648, 1404, 1312, 1265, 1143, 1004, 959 cm™'; HRMS (ESI)
[M + Na'] calculated for C4sH44NaO15: 799.2725, found: 799.2723.

Me,S, EA, rt
15 h, quant.

ainsliatrimer B (2)

Reduction of peroxide 17: To a solution of peroxide 17 (2.5 mg, 0.0032 mmol) in EtOAc (0.2 mL)
was added Me,S (2.3 pL, 0.032 mmol), and the resulting mixture was stirred at rt. After 15 h, the
reaction mixture was concentrated in vacuo. The residue was dissolved in DCM (0.2 mL), filtered
through a short pad of silica gel and washed with EtOAc/PE (4:1, 20 mL). The filtrate was

concentrated in vacuo to afford (-)-ainsliatrimer B (2.5 mg, quant.).

Mn(OAC)z2H,0

DMSO, 05, 40 °C, 40 h;
then Me,S, 30°C, 12 h o

ainsliatrimer A (1) ainsliatrimer B (2)
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Mn(OAc)3;-2H,0 Mediated Allylic Oxidation. To (-)-ainsliatrimer A 1 (3.7 mg, 0.005 mmol) was
added a solution of Mn(OAc);-2H,0 in DMSO (0.1 mL, 2.7 mg/mL, 0.001 mmol), and the reaction
mixture was stirred at 40 °C for 40 h under an oxygen balloon. The resulting mixture was diluted
with EtOAc (5 mL), washed with brine (5 mLx3), and the aqueous layers were extracted with
EtOAc (5 mLx3). The combined organic layers were dried over anhydrous sodium sulfate,
concentrated in vacuo and purified by prepared TLC (silica gel, EtOAc:PE = 3:2) to afford
(-)-ainsliatrimer B 2 (2.1 mg, 56%).
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II) Comparison of Natural and Synthetic Products

NMR data (in CDCl;) comparison of natural and synthetic (-)-ainsliatrimer A

'H NMR (Hz) C NMR (Hz)

Natural (400 MHz) Synthetic (400 MHz)  Natural (100 MHz) Synthetic (100 MHz)
6.27 (d, 3.0, 1H) 6.27 (d, 3.6, 1H) 218.8 2189
6.26 (s, 1H) 6.26 (s, 1H) 207.6 207.6
6.25 (d, 3.0, 1H) 6.25 (d, 3.6, 1H) 193.9 1939
6.10 (d, 3.0, 1H) 6.10 (d, 3.2, 1H) 1738 1738
5.97 (s, 1H) 5.97 (s, 1H) 171.9 171.9
5.59 (d, 3.0, 1H) 5.59 (d, 3.2, 1H) 169.4 169.5
5.57(d, 3.2, 1H) 5.55(d, 3.2, 1H) 169.4 169.4
5.48 (d, 2.8, 1H) 5.49 (d, 2.8, 1H) 169.4 169.4
5.09 (s, 1H) 5.09 (s, 1H) 150.0 149.9
4.76 (s, 1H) 4.75 (s, 1H) 141.4 141.4
4.36 (t,10.0, 1H) 436 (dd, 9.6, 11.2, 1H) 140.3 140.2
4.22 (t,10.0, 1H) 422 (t,9.6, 1H) 139.3 139.2
3.78 (t, 10.3, 1H) 3.79 (t, 9.8, 1H) 138.8 138.7
3.43(d, 10.3, 1H) 3.43(d, 10.4, 1H) 138.6 138.5
3.21 (m, 1H) 3.21 (m, 1H) 1382 1382
3.19(d, 10.0, 1H) 3.19(d, 10.0, 1H) 122.0 122.0
3.14 (m, 1H) 3.15 (m, 1H) 121.6 121.6
3.11 (m, 1H) 3.11 (m, 1H) 120.5 120.5
2.99 (m, 1H) 2.98 (m, 1H) 1193 1193
2.94 (m, 1H) 2.95 (m, 1H) 114.4 114.4
2.77 (m, 1H) 2.77 (m, 1H) 84.1 84.0
2.65 (m, 1H) 2.64 (m, 1H) 83.2 83.1
2.61 (m, 1H) 2.60 (m, 1H) 80.7 80.7
2.58 (m, 1H) 2.58 (m, 1H) 68.3 68.2
2.55 (m, 1H) 2.55 (m, 1H) 58.1 58.0
2.38 (m, 1H) 2.39 (m, 1H) 52.3 52.3
2.35 (m, 1H) 2.35 (m, 1H) 522 522
2.34 (m, 1H) 2.34 (m, 1H) 51.2 51.2
2.30 (m, 1H) 2.30 (m, 1H) 50.5 50.5
2.20 (m, 1H) 2.22 (m, 1H) 50.3 50.3
2.17 (m, 1H) 2.17 (m, 1H) 44.6 44.6
2.15 (m, 1H) 2.15 (m, 1H) 44.0 44.0
2.10 (m, 1H) 2.10 (m, 1H) 43.7 43.7
2.06 (m, 1H) 2.08 (m, 1H) 39.9 39.9
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2.00 (m, 1H)
1.99 (m, 1H)
1.94 (m, 1H)
1.85 (m, 1H)
1. 82 (m, 1H)
1. 80 (m, 1H)
1. 80 (m, 1H)
1.64 (m, 1H)
1.50 (m, 1H)

1.99 (m, 1H)
1.98 (m, 1H)
1.94 (m, 1H)
1.87 (m, 1H)
1.82 (m, 1H)
1.79 (m, 1H)
1.79 (m, 1H)
1.64 (m, 1H)
1.50 (m, 1H)

[a]p of Natural and Synthetic Ainsliatrimer A:

39.6
36.7
36.6
34.6
31.9
28.9
28.6
27.1
25.8
24.9
21.2

39.5
36.7
36.6
34.5
31.9
28.9
28.6
27.1
25.8
24.9
21.2

Natural (-)-Ainsliatrimer A

Synthetic (-)-Ainsliatrimer A

[a]ZOD

-12.0 (c 0.55, CHCly)

-15.7 (c 0.21, CHCly)
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NMR data (in CDCl;) comparison of natural and synthetic (-)-ainsliatrimer B

'H NMR (Hz) C NMR (Hz)
Natural (400 MHz) Synthetic (400 MHz) Natural ( 100MHz)  Synthetic (100 MHz)
6.30 (s, 1H) 6.30 (s, 1H) 218.8 2189
6.28 (d, 3.2, 1H) 6.27 (d, 3.6, 1H) 207.3 207.2
6.19 (d, 3.4, 1H) 6.19 (d, 3.6, 1H) 194.2 194.2
6.11(d, 3.2, 1H) 6.10 (d, 3.6, 1H) 172.4 1725
5.99 (s, 1H) 5.99 (s, 1H) 1723 172.2
5.59 (d, 3.2, 1H) 5.59(d, 3.2, 1H) 169.8 169.9
5.49 (d, 3.4, 1H) 5.49 (d, 2.8, 1H) 169.4 169.5
5.48 (d, 3.2, 1H) 5.48 (d, 3.6, 1H) 169.3 169.3
5.10 (s, 1H) 5.10 (s, 1H) 149.9 149.8
4.77 (s, 1H) 4.76 (s, 1H) 141.6 141.5
435 (t,9.6, 1H) 434(dd, 9.6, 11.2, 1H) 140.2 140.1
422 (t,9.6, 1H) 422 (t,9.4, 1H) 140.0 139.9
3.87(d, 10.3, 1H) 3.86 (d, 10.0, 1H) 139.1 139.1
3.78 (m, 1H) 3.77 (m, 1H) 138.6 138.5
3.64 (t, 10.3, 1H) 3.61(t,9.8, 1H) 138.5 138.4
3.17 (d, 9.6, 1H) 3.16 (d, 11.2, 1H) 123.0 122.9
3.13 (m, 1H) 3.14 (m, 1H) 121.7 121.7
3.07 (m, 1H) 3.10 (m, 1H) 119.6 119.7
3.00 (m, 1H) 3.00 (m, 1H) 119.5 119.6
2.94 (,9.6, 1H) 2.93 (,9.2, 1H) 1145 1145
2.65 (m, 1H) 2.66 (m, 1H) 84.0 84.0
2.65 (m, 1H) 2.65 (m, 1H) 84.0 84.0
2.63 (m, 1H) 2.63 (m, 1H) 80.6 80.5
2.60 (m, 1H) 2.48 (m, 1H) 72.6 72.5
2.49 (m, 1H) 2.44 (m, 1H) 68.3 68.3
2.34 (m, 1H) 2.34 (m, 1H) 58.3 58.2
2.31 (m, 1H) 2.31 (m, 1H) 522 52.1
2.30 (m, 1H) 2.30 (m, 1H) 51.9 51.8
2.23 (m, 1H) 2.22 (m, 1H) 50.5 50.5
2.17 (m, 1H) 2.17 (m, 1H) 50.4 50.3
2.10 (m, 1H) 2.10 (m, 1H) 46.9 46.9
2.09 (m, 1H) 2.09 (m, 1H) 44.5 445
2.08 (m, 1H) 2.08 (m, 1H) 43.7 43.6
2.05 (m, 1H) 2.05 (m, 1H) 435 434
2.05 (m, 1H) 2.05 (m, 1H) 39.9 39.8
1.99 (m, 1H) 1.99 (m, 1H) 39.6 39.5
1.99 (m, 1H) 1.99 (m, 1H) 38.2 38.1
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1.93 (m, 1H)
1.80 (m, 1H)
1.79 (m, 1H)
1.78 (m, 1H)
1.52 (m, 1H)

1.93 (m, 1H)
1.80 (m, 1H)
1.79 (m, 1H)
1.78 (m, 1H)
1.50 (m, 1H)

[a]p of Natural and Synthetic Ainsliatrimer B:

36.6
36.6
34.2
31.9
31.2
25.8
22.9
21.1

36.5
36.5
34.1
31.9
31.2
25.8
22.8
21.1

Natural (-)-ainsliatrimer B

Synthetic (-)-ainsliatrimer B

[(X] ZOD

-25.5 (¢ 0.25, CHCly)

-31.9 (c 0.54, CHCly)
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"H NMR of Synthetic Ainsliatrimer A

lichno-ainsiiatrimer A-synthetic

File: homeslabsvrarsyssdatas11chaostr imer /11 chac-ninsllatrinera=synthetic. f1d
Pulse Sequance: s2pul

M

ainsliatrimer A (1)

789.00
2l i
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3C NMR of Synthetic Ainsliatrimer A

1chao-ainsilatrimera=synthetic-C
File: momeslab/vasrsys/dataslichao/trimer/1ichac-ainsliatrimera-synthetic-C.fid
Pulse Sequence: s2pul
2 " -1
] 5 g

| 11,

| IR

L LI .

Vomr i oo
T T T T T T T T T T T
200 &0 -] 40 4] ppm

13C NMR of Natural Ainsliatrimer A
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mkq-94-02-o0d in
File: xp

Pulse Sequence: NOESY

Solvent: cdcl3

Temp. 25.0 C s 298.1 K
Operator: lab
VNNRS-400 “wormhole"

Relax. delay 1.000 sec
Mixing 0.500 sec ...»_
Acg. time 0.168 sec

Width 3048 .8 Hz

20 Width 3048.8 Hz F2 T
16 repetitions
2 % 1024 increments —= (ppm]
OBSERVE  H1, 400.0952448 MHz in
DATA PROCESSING T B
Gauss apodization 0.078 sec -
F1 DATA PROCESSING in 2.0 8
Gauss apodization 0.385 sec T — ]
FT size 8192 x 8132 = 4
Total time 16 hr, 17 min, 55 sec ku 1 N
2.5
3.0
iz} ]
I B
] 1
3.5
) - .
— i .
~ ] — -
< 4 -
5 4.0
S 1 A o o
= ] i .‘( 1 z.,
= ] "
8 4.5 K
m ] o —l v . >
(o] 4
5.0 -
5.5 2 =
— Mw 6.0
W 6.5

LI S B B S B

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
F1 (ppm)
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"H NMR of Synthetic Ainsliatrimer B

Tichao-ains1iatrinerénl

Fila: homs/lab/vnareye/datas11chaostrimer /1 ichac-ainslfatrinera-¢i.fid

ainsliatrimer B (2)

L s e e LA s e o o e e e e o e S L e e S e e e ey A T T T
3 8 7 g 5 4 3 2 1 ppm
iy i oW Wi i vy e
4.18.07  2.08  2.0L 1.93 2.26 2.33 4.%8.44 5.74.79 26.12 .65
2.3e.01 4.38 .03 2.13 2.262.14 1817 117,19 7.1%

M -',U_h.. l_l_[~Li_.vL‘=L-‘|iﬂ_1}j“=} Mo,

ol = FEEE ek = “.lz el e bt
_:l e st baslss] i s a3 =) el aled |
.0 a8 1.8 .o &5 4.0 3.0 2.0 1.0 P

S19



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

3C NMR of Synthetic Ainsliatrimer B

Vichag-ainsiiatriser B-C
F1la: home,/1ab,/Yrarcys, /data,/11chao/Lr1er/11chag=a1ngl1atrimard=syntnatic=c.rig

Pulse Sequence: szpul

218,838
72501

207,108
194,208

ainsliatrimer B (2)

Ba.008
— 83986
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NOESY Spectrum of Synthetic Ainsliatrimer B

lichao-ainsliatrimerB=synthetic-noe.fid
File: xp

Pulse Segquence: NOESY

Solvent: cdcl3

Temp. 25.0 C ; 298.1 K
Operator: lab
VNMRS-400 “wormhole"

Relax. delay 1.000 sec
Hixing 0.500 sec

Acq. time 0.157 sec

Width 3048.8 Hz

20 Width 3048.8 Hz

16 repetitions

2 x 1024 increments

OBSERVE H1, 400.0952443 MHZz
DATA PROCESSING

Gauss apodization 0.073 sec
F1 DATA PROCESSING

Gauss apodization 0.062 sec
FT size 2048 x 2048

Total time 16 hr, 12 min, 0 sec

ainsliatrimer B (2)

H1§'

Www'kk

HE’

H15'

~mm
ra =
. =
= 3
PENEEE B |

r
w
1

w
=
M S

rtvl_:;‘p_,} ? WHHH*.%T?:M,

H15'

- 0

T

4.5

Lo e s e

4.0
F1 (ppm)

3.

..___
5
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(IIT) 'H and C NMR Spectra

Vichao-Ga=diene-H

Fila: hosesvnard vnarsys data-Lel/11chaos)chao-0a-d1ene-H.fid

Fules Seguence: sipul

Vichao-GA-aiene-C
File: homesvnarl veacsys data-Led 71 chao/1 | chne-GR-digne-C 714
Pulse Bequence: sZpul

2 2 naRET = :.,Egl-w
" s B3R0 5 nTAdE ¥
H z peas 4 ]

" ss.za
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1ighao-Ga=giene-trimer=1
Flle: nomesvnmrl vnmrsys data-Lelsiichnos) ichao-Ga-diens-tr imer-1-1.71d

Pulse Sequence: spul

e —————— T T ——
. B 5 4 3
e oy L ] et gl Lyt
9.95,13 L35 56 ] 2.24 1,88 1.48
2.12 1.00 .00 0.81 1.07 1.17 1.08 z.19

11Chan-GA-01ne=tr imer=C
Fila: home/vnarl/vnersys /data-Lel /1 ichacy 11 chao-0A-di ene-trimer=C.f1d
Pulse Sequance: #2pul

¥
a
"l

193,808

——— 217817
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Positional Numbering of Trimer 13

ViehAD=GA=dfgne=1rirer-1-dept

Sample Name:

Data Collsctsd on: Pl
woreho | e-vimrs400 A

Archive directory: “ i| ‘r

M

Sample directory:

FidFile: Dept

Pulse Sequence: Dept (DEPT)
dci3

Solvent: cdcl3
Data collected on: Sep & 2012
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"H-'"H COSY Spectrum of Trimer 13 and the Key Correlation (—)

lichao-GA-trimer-diene-1-Geosy

File: :osax¢:51_\c=aﬁm<mxnsnwlru_x._azaoxg_n:go-nbua_u:m|n1_anwnpahuononm<

Pulse Segquence: gCOSY

Solvent: cdcl3

Temp. 25.0 C s 288.1 K

Operator: lab

File: lichao-GA-diene-trimer-i-i-Goosy
VNKRS-400 "localhost.localdomain®

Relax. delay 1.000 sec

Acg. time 0.161 sec

Width 3172.6 Hz

20 Width 3172.6 Hz

B repetitions

512 increments

OBSERVE H1, 400.0952470 HHz
DATA PROCESSING

Sine bell 0.081 sec

F1 DATA PROCESSING

-
o

(ppm

ra M
Lrl =
i I TR S SPRF BRI ¥

w w (4]
= T =]

o
=

wn
o
caerleeaalaa s b i

@
o
1

1

1

wa

. 4.

5

F1 (ppm)

ot ..
4.0 3.
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HSQC Spectrum of Trimer 13

3ecxc-021-1a

File: homesvnmrlsvomrsys/data-Lei/slichao/1ichao-GA-diene-trimer-1-1-0C.fid

Pulse Sequence: gH3QC

Solvent: cdcl3

Temp. 25.0 C s 288.1 K

Operator: lab

File: lichao-GA-diene-trimer-1-1-0C
VNMRS-400 "localhost.localdomain®

Relax. delay 1.000 sec

Mixing 0.080 sec

Acq. time 0.133 sec

Width 5004.8 Hz

20 Width 24147.3 Hz

B repetitions

2 ¥ 512 fincrements

OBSERVE Hi, 400.0852453 HHz
DECOUPLE C13, 100.5145344 MHz
Power 35 dB

on during acquisition

off during delay
WA40_ATB-20L01209~2zmy modulated
DATA PROCESSING

Gauss apodization 0.032 sec
F1 DATA PROCESSING

Gauss apodization 0.020
FT size 2048 » 4036
Total time 2 hr, 52 min, 26 sec

-n
ra

(ppm};

-

r

™~

@

[}

P=1

£

@«

o

w

AR AR ENEE A AN NS FEREE FEE N RS Wl AT RS SR

o
|

en

w

=

w

=

=1

.,_
70
F1 (ppm]
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HMBC Spectrum of Trimer 13 and the Key Correlation (H to C) (—)

3cxc-021-la

File: :nan\5-=ﬂchaaﬂmwmxaanwarm_x__nzbo\‘_n:gOuorun.a:nxﬂﬁ‘swﬂn—urumn,ﬁ.n

Pulse Sequence: gHMBC

Soivent: cdcl3

Temp. 25.0 C s 288.1 K

Operator: lab

File: 1ichao-GA-diene-trimer-1-i-8C
VNMRS-400 "localhost.localdomain®

Relax. delay 1.000 sec

Hixing 0.080 sec

Acg. time 0.128 sec

Width 3004.8 Hz

20 Width 24147.3 Hz

8 repetitions

1024 increments

OBSERVE H1, 400.0952453 HHz

DATA PROCESSING

Sine bell 0.064 sec

F1 DATA PROCESSING

Sine bell 0.042 sec =
FT size 2048 x 8182
Total time 2 hr, 4% min, 18 sec

M

e

w

w

F=y

@

o

[=2]

(=2}

w = o
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@ =
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guy-4-H-20120705-66
File: homesvnmrl/svnmrsys/data=-Lei/lichac/1ichao-GA-diene~trimer-i-i-noe.fid

Pulse Sequence: NOESY

Solvent: cdcls

Temp. 25.0 C / 298.1 K

Operator: lab

File: lichao-GA-diene-trimer-i-i-noe
VNMRS-400 "localhost.localdomain®

Relax. delay 1.000 sec
Hixing 0.800 sec

Acg. time 0.161 sec

Width 3172.6 Hz

20 Width 3172.6 Hz

8 repetitions

2 % 512 increments
OBSERVE H1, 400.0952481 HHz
DATA PROCESSING

Gauss apodization 0.075 sec
F1 DATA PROCESSING

Gauss apodization 0.016 sec
FT size 4096 % 4096
Total time 4 hr, 34 min, 37 sec

NOESY of Trimer 13 and the Key Correlation (<)

LI I B I e T B LB o e e o S B B B B N S By

..___
5.5 5.0 4.5 4.0 3.5 3.0 2 = 2.0
F1 (ppm)
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Vichag-GA-dlene-t imer-3

File: up

Pulse Sequence: s2pul

1ichao-oa-giene-trimer-3
Flle: homeslabsvnersys data,s1ichaostriner 1 ichan-0a-diene-trimer-3-G.f1d
Fulse Seguence: sZpul

" = 2 @
@ ] 2 4
- = o @
o - E -4
) o 1 b

RISt W | . I L_”HHH,JIMI

e T

T L B T T T T T T
ZZo Zoe ise 160 140 izo 100 an B0 [} [ Ppm
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Positional Numbering of Trimer 14

13'

DEPT Spectrum of Trimer 14

1ichao=Gh=digng=trimer-3=-dept

113.8350

Flle: xp
Pulse Sequence: DEPT

~B88.527

83,5138
—B1.431
—s3.70
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'H-'"H COSY Spectrum of Trimer 14 and the Key Correlation (—)
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HSQC Spectrum of Trimer 14

1ichao-GA-diene-trimer-3-0C
File: 3055\4E=ﬂp\¢:l1m<m\==nmnrmﬁ\__nzso\aﬁn:mOnmbxa“wzw:nﬂmsmﬂxwuoo.m41

Pulse Seguence: gHSQC

Soivent: cdecl3

Temp. 25.0 C s 298.1 K

aperator: lab

File: 1ichao-GA-diene-trimer=-3-0C
VNMRS-400 "localhost.localdomain®

Cia

Relax. delay 1.000 sec

hcq. time 0.1399 sec

Width 3156.6 Hz

20 Width 24147.3 Hz

& repetitions

2 % 512 increments

OBSERYE Hi, 400.0852431 HHz
DECOUPLE ©18, 100.6145344 MHz
Power 35 dB

on during acquisition

off during delay
WiD_ATB-20101203~-zmy modulated
DATA PROCESSING

Gauss apodization 0.082 sec

F1 DATA PROCESSING

Gauss apodization 0.020 sec

FT size 2048 % 4096

Total time 2 hr, 52 min, 25 sec

Cs".Cs
Ce

,AB mw.

-_ Cs'
_Cr

C "
—505

T

c

C1r

=
O]
N\

—
&80

T
710

Fi (ppm)
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NOESY of Trimer 14 and the Key Correlation (<)

awy-01-22-1

File: xp.

Pulse Sequence: NOESY

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: lab

VNMRS=-400 "wormhole®

Relax. delay 1.000 sec
Hixing 0.700 sec

Acg. time 0.160 sec

Width 3205.1 Hz

20 Width 3205.1 Hz

8 repetitions

2 ¥ 2048 increments

OBSERVE H1, 400.0852445 HHz
DATA PROCESSING

Gauss apodization 0.074 sec
F1 DATA PROCESSING

Gauss apodization 0.635 sec
FT size 16384 x 16384

Total time 19 hr, 25 min, 23 sec

LS e B B B B S R L R B BN LN IR B L B

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
F1 (ppm]
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1ichao-0A-diene-trimer-1-apo=H
File: homesvnari voarsys/data-Led /11chaa/1fchno-Gh-d1 ene-tr imer-1-epo-H.1id
Pulse Sequence: sZpul

o
SERERERRIERRL
EEEEE T

T T T T T T T T T
B 3 5 & 3 2 i ppm
Wb Y w W M i b i e e ]
1.02.82 1.00.59 1.01 1.08 1.13.14 3.23 1.7% §.22 4.40
z.081.01 1.02 1.00 1.0% 1.040.89.22 1.19 2.58 7.28 3.35

Hichao-Ga-giene-trimer-l-epo-c
File: homesvearlsvemrsys sdata-Lel /1 lchan/ 11 chao=-Ch-dians=tr imer=t=apo-C.f1d

Pules Sequencer szpul

220,218
216.508
133882
83,865
83,837

e 1413 . B02

T T T T T T T T T T T
ZZ0 200 180 160 140 izZo ioa B0 &0 a0 20 ppm
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1

File: homesvneri vnersyssdata-Lels1ichag tmar; iy

Pulse Sequence: 32pu

.

o
&

\_-n.uu e

et | S
T T T T T T T T x
7 & 5 4 3 z 1 ppm
e v w ¥ o ot e e
0.37 0.8% .o 1.00 .08 1.10 z.08 1.63 1.32 2.38 1.23
3.03 .B337 1.00 1.08 1.10 .52.2 z.29 20.32 3.58
1" o L1 1

Flle: homssvnerisvnarsyssdata-Lel sl ickao/1ichac-GA-diene-tr imer-1-spo=-open=-C.fld
Pules Saquencer s2eul

207285
193 .840

H
g

202902
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H1s

1ichao-GA-diene-trimer-1-epo-open-H

H14~
H14"

File: %p

H1s

Pulse Sequence: gCOSY

Solvent: cdcl3

Temp. 25.0 C s 296.1 K
Operator: lab
VNMRS-400 "wormhole®

Relax. delay 1.000 sec
Acq. time 0.170 sec
Width 3004.8 Hz it
20 Width 3004.8 Hz
8 repetitions

512 {ncrements
OBSERVE  H1, 400.0952471 MHz Cppml|
DATA PROCESSING 1.5 M
Sine bell 0.085 sec :
F1 DATA PROCESSING

Sine bell 0.172 sec

FT size 4096 x 4096

Total time 1 hr, 26 min, 30 sec

=

w

=

b b b s e s
&

ane

%

_%n - l.l.

=

IR A
1 o
]

3
|

.5 4.0 3.5 3.0 2.5 2.0 1.5
F1 (ppm)
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Table S1: Shielding and Deshielding Effects in Guaianolide Dimers and Trimers®

/7 X deshielding effect /7 X shielding effect

H-7:3.84 H-7: 2.84 H-7: 2.80
gochnatiolde B (4)
H-7": 2.99

o}

gochnatiolde C (5)
H-7:3.21 H-7:3.78
ainsliatrimer A (1) ainsliatrimer B (2)

Trimer 10

® For the shielding and deshielding effects in gochnatiolides, see: F. Bohlmann, M. Ahmed, J. Jakupovic, R. M. King, H. Robinson,
Phytochemistry 1983, 22, 191.
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lichao-de-saequsa

Fites wp
Pulse Sequence: s2pul
S g% $S52E ¥ =3P
% g8 #8828 F =S
: i deua s w wen
I |
(R [

Vichao-de-oxidative-o
Flie: up

Pulse Sequence: sipul

51.208
49758
53,914
27.171

169,148
188,300
130,918

194,170
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Vichas-ains1iatrimersdperoxida-H
Fila: xp
Fulse Sequence: s2pul

o % o oo

k.

Y

T ——T— 7T T T — T T T
& 7 B 5 4 3 2 1 ppm
- W L L BT B et
0.78 1.128.94 2.8 1.08 107 1.11 2.85 5.20 2.84 1.38
1.33.08 0.35 .38 087 1.08 1.85 3.20 1.2l 15.00 184

Tichao-afnslitrimert-paroxide-C

File: homeslabsvnmrsys/dataslichasstrimer/11chas-alinsliatrinert-paroxide-C.fid

Pulge Eequence: £3pul

- s w s - en o

B H i H E g8 2

- : 3 ok :

E 1 a 3 2 =%

BERRRRRRES ; : T T v T i I T T T r T
220 200 1a0 150 140 iz io00 &0 B0 40 20 ppm
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IV) Biological Evaluations of (-)-Ainsliatrimers A (1) and B (2),
and Trimers 10, 14, 17.

1. Materials and methods
1.1. Reagents and materials

DMEM medium, phosphate buffered saline (PBS), Trypsin and Penicillin/streptomycin were
purchased from GIBCO. Fetal bovine serum (FBS) was purchased from Sigma; CCK-8 was
purchased from Dojindo; dimethyl sulfoxide (DMSO), LPS and PI cell cycle detection kit were
purchased from Sigma; general caspase inhibitor z-VAD-FMK was purchased from Bachem;
Necrostatin-1 was purchased from Alexis Biochemicals, 3-AM and BHA were purchased from
Sigma; primary antibodies of caspase-3, cleaved PARP and caspase-9 were purchased from Cell

Signaling Technology (Beverly, MA, USA); antibody of a-Tubulin was purchased from MBL.

1.2 Cell culture
Hela cells were cultured in DMEM medium supplemented with 10% fetal bovine serum, 100

U/mL penicillin, and 100 U/mL streptomycin in a humidified 5% CO; incubator at 37 °C.

1.3 Cell viability assay

Cell viability assays were measured with CCK-8 method. 100 pL of cell suspensions (5x10*
cells/mL) per well were seeded in 96-well plates, incubated at 37 °C and allowed for attachment for
12 h before treatment. 10 pL. of medium containing the indicated compounds were added to each
well. The wells containing 110 pL of medium without cells were set as blank controls, and the
experiment control cells were treated with 10 uL of medium containing 0.1% DMSO. After certain
periods of incubation, 10 uL of CCK-8 was added per well. Plates were incubated at 37°C under 5%
CO; for 1-4 h. Then the optical density (OD) was read by a multifunction ELISA reader (Beckman)
at 450 nm. Four wells per dose were conducted in three independent experiments. ICsy values were

determined with GraphPad Prism 5.
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1.4 Western blot

Hela cells in a 6 well plate (6 x 10°) were exposed to 2.5 uM of trimers 1, 2, 10, 14, 17 for 6 h
and harvested by scrapping. Protein concentration of cell lysates was measured by Bradford method.
Equal amount of proteins were loaded in sodium dodecyl sulfate-polyacrylamide gels. After
electrophoresis, gel was transferred to nitrocellulose membranes. The membranes were washed with
PBS containing 0.1% Tween 20 (PBST) thrice 10 min each. Membranes were blocked with 5%
nonfat powdered milk for 1 h. Then membranes were incubated with specific primary antibodies for
4 h, washed with PBST thrice 10 min each, and further incubated with anti-rabbit IgG-HRP
conjugates secondary antibodies for 2.5 h at RT. Finally, the blots were visualized using enhanced

chemiluminescence (ECL) kit (GE Healthcare).

1.5 Cell cycle analysis by PI staining

Cell cycle analysis was evaluated by PI staining. Briefly, about 6 x 10° Hela cells were seeded in
a 6 well plate, allowed for attachment for 12 h, and then treated with trimers 1, 2, 10, 14, 17 for 24 h.
After incubation, both floating and attached cells were collected, washed with PBS twice, and fixed
in 70% ethanol (v/v) in 4 °C for 24 h. Fixed cells were washed with PBS twice, and then 100 puL
RNase A was added and incubated in 37 °C for 30 min to hydrolyze RNA, then cells were stained
with PI in dark for another 30 min. Cell cycle was evaluated with FCM and analyzed with WinMDI
2.9. For each analysis, 10,000 events were recorded. The experiments were repeated at least three

times independently.
1.6 Statistical analysis

All data were expressed as means + standard deviation (S.D.). Statistical comparisons among

groups were performed by Student’s t-test. A level of p <0.05 was taken as statistically significant.
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2. Supplemental Figures:

Hela BDMSO
120
B 0.625 (uM)
100 | T . L
01.25 (uM)
T
—~ 80 02.5 (M)
S
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Compounds 1 2 17 14 10
ICso (ng/mL) 0.29 0.22 0.17 0.46 16.44

Figure S1. Cytotoxicities of (-)-ainsliatrimer A (1), (-)-ainsliatrimer B (2), peroxide 17, trimer 14
and trimer 10 against Hela cells. Hela cells were treated with (-)-ainsliatrimer A (1), (-)-ainsliatrimer
B (2), peroxide 17, and trimer 14 and trimer 10 at the indicated concentrations for 48 h. Cell

viability was determined by CCK-8 assay as detailed in section 1.3. Results are the representative

data of three independent experiments.
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Cell Survival (%)

Figure S2. Modulatory profiling of known apoptosis, necrosis or autophagy inhibitor in Hela cells
treated with trimers. Hela cells were pretreated with DMSO/20 mM of z-VAD/3 mM of 3-AM/10
mM of Necrostatin-1/15 mM of BHA for 1.5 h, and then the indicated compounds were added at the
concentration of 2.5 uM. After 48 h, cell viability was determined by CCK-8 method. Data were

represented as mean =+ standard deviation of duplicates and all experiments were repeated at least
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three times with similar results.

Figure S3. (-)-Ainsliatrimer A (1), (-)-ainsliatrimer B (2), peroxide 17 and trimer 14 induce
apoptosis in Hela cells at the concentration of 2.5 uM. Hela cells were treated with 2.5 uM of the
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indicated compounds for 6 h and then the total cell lysates were collected. 60 ug of aliquots were

subjected to western blot analysis of caspase-3, caspase-7, cleaved PARP and a-Tubulin levels.

g G2/M 28.10% 5 G2/M 48.77% = G2/M 40.03%
S 13.50% S 6.86% S 8.23%
GO0/G1  58.40% GO/G1  44.37% GO/G1  51.74%

i & &
10° 107 107 10 10* “ioe 10 o fo? fo* ot o7 0 10° 10*
PLA P& PLA
DMSO (-)-ainsliatrimer A (-)-ainsliatrimer B
g G2/M 41.34% g G2/M 36.56%
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u A
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Figure S4. (-)-ainsliatrimers A (1) and B (2), peroxide 17 and trimer 14 caused cell cycle arrest in

G»/M phase at the concentration of 2.5 uM.
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