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I. Experimental Procedures and Spectroscopic Data of Compounds:

General information

Unless otherwise mentioned, all reactions were conducted under a nitrogen atmosphere and
anhydrous conditions. Tetrahydrofuran (THF) was distilled from sodium benzophenone under
an argon atmosphere. Dichloromethane (DCM) was distilled from calcium hydride. Reactions
were monitored by thin-layer chromatography (TLC; GF254) using plates supplied by Yantai
Chemicals (China) and visualized under UV or by staining with an ethanolic solution of
phosphomolybdic acid, cerium sulfate, basic KMnO, solution, or iodine. Flash column
chromatography was performed using silica gel (particle size, 0.040—-0.063 mm). NMR
spectra were recorded on a Bruker AV400 or AV600 MHz instrument and calibrated using
residual undeuterated chloroform in CDCl; (6 H = 7.26 ppm, & C = 77.0 ppm) or MeOD-d4 (5
H = 3.31 ppm, & C = 49.0 ppm) as an internal reference. The following abbreviations were
used to describe signal multiplicities: s, singlet; d, doublet; t, triplet; dt, double triplet; dq,
double quartet; ddd, doublet of double doublet; ddt, doublet of double triplet; m, multiplet.
High-resolution mass spectra (HRMS) were recorded on a Thermo Scientific Q Exactive

Hybrid Quadrupole Orbitrap mass spectrometer.
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OMe
OMe LIHMDS
4-pentenoyl chloride

THF, -78°C, 24 h .
o) 80 % o ©
4 s1

Compound S1: To a stirred solution of 5-methoxytetralone (35.2 g, 200 mmol) in THF (500
mL) were at —78 °C, LIHMDS (240 mL, 240 mmol, 1.0 mol/L in THF) was added and the
reaction mixture was stirred at —78 °C for 1 h. Then a solution of 4-pentenoyl chloride (33.2
mL, 300 mmol) in dry THF (50 mL) was added within 10 minutes. The reaction was stirred at
the same temperature for 24 h and quenched with saturated aqueous NH4Cl (100 mL) and
extracted with ethyl acetate (3%x200 mL), and the combined organic layers were washed with
brine, dried over anhydrous Na,SOs, concentrated in reduced pressure. The residue was
purified by column chromatography (ethyl acetate/petroleum ether = 1:20) to give the desired
product S1 (41.3 g, 80%) as a yellow oil.

Compound S1:R; = 0.51 (silica, ethyl acetate/petroleum ether 1:10); '"H NMR (400 MHz,
CDCl3): 6 =7.54 (d, J=7.6 Hz, 1H), 7.23 (t, J= 8.0 Hz, 1H), 6.93 (d, /= 7.9 Hz, 1H), 5.87
(ddt, J = 16.8, 10.2, 6.5 Hz, 1H), 5.09-4.98 (m, 2H), 3.81 (s, 3H), 2.82 (t, J = 7.5 Hz, 2H),
2.57 (dt, J = 18.5, 7.1 Hz, 4H), 2.44-2.38 (m, 2H) ppm; *C NMR (100 MHz, CDCls): § =
196.2, 176.3, 155.8, 137.2, 132.1, 129.2, 127.0, 117.9, 115.4, 113.5, 105.5, 55.6, 35.7, 28.9,

21.7,20.5 ppm; HRMS-ESI (m/z): [M+H]" caled for C16H1905" 259.1329; found 259.1326.

 SEEEE——
TMS
OMe OMe //
TMS-EBX, TBAF
= THF, -20 °C, 12 h
o) o) 92 %
S1 5

Compound 5': To a stirred solution of compound S1 (20 g, 77.4 mmol) and TMS-EBX (53.3
g, 154 mmol) in THF (300 mL) at —78 °C was added TBAF (155 mL, 155 mmol, 1.0 mol/L in
THF) dropwise. The reaction mixture was stirred for 12 h at —20 °C, quenched with aqueous
NH4Cl and extracted with ethyl acetate. The combined organic extracts were washed with
brine, dried over anhydrous Na,SO4 and concentrated. The crude oil was purified by column

chromatography (ethyl acetate/petroleum ether = 1:15) to give 5 (20.1 g, 92%) as brown oil.
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Compound 5: Rr= 0.42 (silica, ethyl acetate/petroleum ether 1:10); 'H NMR (400 MHz,
CDCl3): 6 =7.62 (d, J=7.9 Hz, 1H), 7.28 (t, J= 8.0 Hz, 1H), 7.04 (d, J = 8.1 Hz, 1H), 5.84
(ddt, J=16.8, 10.2, 6.5 Hz, 1H), 5.10-4.93 (m, 2H), 3.86 (s, 3H), 3.04 (qd, /= 9.7, 8.6, 5.0
Hz, 4H), 2.66 (ddd, J = 14.4, 9.3, 5.6 Hz, 1H), 2.48 (s, 1H), 2.38 (q, J = 7.1 Hz, 2H), 2.24 (dt,
J =13.8, 49 Hz, 1H) ppm; *C NMR (100 MHz, CDCl;): § = 204.3, 191.9, 156.5, 136.9,
132.5, 131.3, 127.1, 119.8, 115.2, 114.8, 79.2, 75.8, 58.6, 55.7, 40.1, 30.5, 27.6, 19.5 ppm;

HRMS-ESI (m/z): [M+H]" calcd for CisH1905" 283.1329; found 283.1326.

Grubbs-II Catalyst, CH,Cl,, 12h
OMe  then cooled to -78 °C, add BBrs, 2h
then add AICI3/LiAlH4, 10 min

L
'

CH,Cly, 50 %

Compound 3: To a solution of 5 (5.0 g, 17.7 mmol) in dry CH,Cl, (500 mL) at room
temperature, the Grubbs second-generation catalyst (0.73 g, 0.86 mmol) was added. After 12
h, the reaction mixture was cooled to —78 °C and BBr3 (35.4 mL, 35.4 mmol, 1.0 M in DCM)
was added dropwise and the reaction mixture was stirred for 2 h, monitored by TLC (ethyl
acetate/petroleum ether 1:2). To the resulting solution at —78 °C was added the mixture of
AICI;3 (2.66 g, 20 mmol) in dry DCM (100 mL) and LiAlH4 (24 mL, 24 mmol, 1.0 M in THF)
which was freshly prepared at 0 °C. After 10 min, the reaction mixture was then quenched
carefully with saturated aqueous NaHCO3 (100 mL), allowed to warm to ambient temperature,
filtered, concentrated and purified by column chromatography (ethyl acetate/petroleum ether
1:4) to afford compound 3 (2.4 g, 50% ) as a white solid.

Compound 3: Ry = 0.21 (silica, ethyl acetate/petroleum ether 1:2); '"H NMR (400 MHz,
MeOD-d,): 6 = 7.00 (d, J = 7.9 Hz, 1H), 6.85 (d, J = 7.6 Hz, 1H), 6.66 (d, J = 7.8 Hz, 1H),
6.40 (dd, J=17.0, 10.6 Hz, 1H), 5.93 (t,J=3.7 Hz, 1H), 5.19 (dd, J=17.0, 2.4 Hz, 1H), 4.69
(dd, J =10.6, 2.4 Hz, 1H), 4.60 (s, 1H), 3.81 (dd, J = 6.8, 2.6 Hz, 1H), 2.86-2.79 (m, 1H),
2.65-2.56 (m, 1H), 2.23 (dq, /= 10.3, 6.7, 6.0 Hz, 2H), 1.96 (dt, /= 11.0, 5.3 Hz, 2H), 1.85—
1.71 (m, 2H) ppm; *C NMR (100 MHz, MeOD-d.): & = 155.3, 142.4, 141.8, 141.5, 127.4,
125.2, 125.1, 120.9, 114.0, 112.6, 74.6, 69.0, 46.2, 26.4, 25.2, 23.3, 21.1 ppm; HRMS-ESI

(m/z): [IM+H]" calcd for C17H2,05" 273.1485; found 273.1484.
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OMe

The relative stereochemistries of compound 3 was unambiguously confirmed via a single
crystal X-ray diffraction of analogue compound 3a (see below, the synthesis detail of 3a will
be published elsewhere). Subjecting compound 3a to oxidative dearomatization/IMDA

condition afforded compound 2, too. The CCDC number of compound 3a is CCDC 1890387.

PIDA, MeOH, 25 °C, 5 h
then BHT, mesitylene
160°C, 1 h, 55 %

Compound 2: To a solution of 3 (2.0 g, 7.3 mmol) in MeOH (60 mL) was added iodobenzene
diacetate (3.5 g, 11.0 mmol) at 25 °C, and the resulting mixture was stirred at the same
temperature for 5 h. After removal of methanol, a mixture of the crude residue and BHT (8.0
g, 36.5 mmol) in mesitylene (120 mL) was heated at 160 °C for 1 h. Upon cooling to room
temperature, the mixture was directly subjected to flash column chromatography on silica gel
(ethyl acetate/petroleum ether = 1:4) to afford compound 2 (1.34 g, 55%) as a yellow solid.

Compound 2: Ry = 0.22 (silica, ethyl acetate/petroleum ether 1:2); '"H NMR (600 MHz,
CDCl3): 8 = 6.25 (d, J = 6.5 Hz, 1H), 5.42 (d, J = 5.5 Hz, 1H), 4.83 (s, 1H), 3.55-3.50 (m,
1H), 3.36 (s, 3H), 3.29 (s, 3H), 2.78 (s, 1H), 2.51-2.41 (m, 2H), 2.33 (t, J = 11.8 Hz, 1H),
2.22 (s, 1H), 2.13 (d, J = 17.7 Hz, 1H), 2.03-1.94 (m, 3H), 1.89-1.77 (m, 2H), 1.54 (d, J =
12.7 Hz, 1H), 1.37-1.23 (m, 2H) ppm; >°C NMR (150 MHz, CDCls): § = 204.6, 146.7, 143.1,
124.3, 123.0, 95.4, 76.0, 53.4, 51.3, 50.5, 49.3, 46.9, 41.7, 35.2, 30.3, 30.0, 24.3, 18.2 ppm;

HRMS-ESI (m/z): [M+H]" calcd for CioH2s0s" 333.1697; found 333.1695.
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Crabtree's catalyst, Hy, 8 h
then TPAP, NMO, 10min

Y

CH,Cl, ,63 %

Compound 6: A flame-dried flask was charged with compound 2 (650 mg, 1.96 mmol) and
Crabtree’s catalyst (78.6 mg 0.1 mmol) in CH,Cl, (60 mL). The flask was vacuumed and
backfilled with hydrogen (balloon pressure) and the reaction mixture was stirred at room
temperature for 8 h. Then to the resulting mixture were sequentially added TPAP (137.8 mg,
0.39 mmol) and NMO (1.14 g, 9.8 mmol) at the same temperature for 10 min. The solvent
was removed under reduced pressure, and the residue was purified by column
chromatography (ethyl acetate/petroleum ether = 1:5) to give 6 (408 mg, 63%) as yellow oil.

Compound 6: R = 0.51 (silica, ethyl acetate/petroleum ether 1:3); 'H NMR (400 MHz,
CDCl3): 6 =5.84 (d, J=3.0 Hz, 1H), 3.34-3.28 (m, 6H), 2.76 (d, /= 11.2 Hz, 1H), 2.52 (td, J
=13.6, 11.0, 6.8 Hz, 4H), 2.43-2.30 (m, 5H), 1.86 (ddd, J=25.4, 14.4, 5.8 Hz, 3H), 1.73 (d, J
= 3.8 Hz, 1H), 1.60 (d, J = 15.8 Hz, 1H) ppm; *C NMR (100 MHz, CDCl;): § = 210.9, 207.4,
205.5, 143.3, 123.9, 96.9, 61.7, 49.9, 49.8, 47.7, 45.3, 38.6, 36.9, 33.9, 32.2, 25.8, 24.9, 23.9,

20.9 ppm; HRMS-ESI (m/z): [M+H]" calcd for C19H230s" 331.1540; found 331.1539.

KHMDS, PhNTf,

|

THF, -78 °C, 10 min
85 %

OTf O

6 7
Compound 7: To a solution of 6 (280 mg, 0.848 mmol) and PhNTf; (605.9 mg, 1.70 mmol)

in dry THF (20 mL) at —78 °C was added KHMDS (1.0 M in THF, 1.02 mL, 1.02 mmol) and
the reaction mixture was stirred at this temperature for 10 min, before get quenched with
saturated NH4Cl solution and warmed up to room temperature. The mixture was extracted
with ethyl acetate (3%x20 mL) and the combined organic layers were dried over Na;SOs. The
solvent was removed in vacuo and the residue was purified by flash chromatography (ethyl

acetate/petroleum ether = 1:5) to yield as a colorless oil 7 (333 mg, 85%).
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Compound 7: Rr = 0.59 (silica, ethyl acetate/petroleum ether 1:3) 'H NMR (400 MHz,
CDCl3): 6=5.91 (t,J=3.8 Hz, 1H), 5.58 (s, 1H), 3.32 (d, J = 6.8 Hz, 6H), 2.97 (s, 2H), 2.78
(d, J= 8.2 Hz, 1H), 2.48 (dd, J = 11.7, 3.1 Hz, 2H), 2.34-2.21 (m, 3H), 2.06-1.95 (m, 3H),
1.83 (dd, J = 14.4, 5.5 Hz, 1H), 1.43-1.38 (m, 1H) ppm; *C NMR (100 MHz, CDCl3): § =
209.6, 205.4, 145.8, 140.8, 119.4, 116.3, 96.9, 53.0, 50.1, 49.7, 47.0, 45.3, 36.9, 33.8, 31.8,
27.1, 26.9, 25.5, 21.1 ppm; HRMS-ESI (m/z): [M+H]" caled for CyHxF;0,S™ 463.1033;

found 463.1020; [M+Na]" caled for CooH21F3NaO7S* 485.0852; found 485.0838.

Pd(PPhs)s, CO, n-BusSnH

L
’

THF, 70°C, 3 h

H
oTf O CHOO
7 12

Compound 12: A stirred solution of flame-dried LiCl (183.3 mg, 4.32 mmol) and triflate 7
(100 mg, 0.216 mmol) was purged with carbon monoxide for 30 min followed by addition of
Pd(PPhs3)s (25.0 mg, 0.022 mmol). The mixture was heated to 70 °C and treated with a
solution of tributyltin hydride (68.1 pL, 0.259 mmol) in THF (5 mL) via syringe over 3 h
while bubbling carbon monoxide through the reaction mixture. After addition was complete,
the mixture was cooled to room temperature, diluted with diethyl ether (30 mL), washed with
brine (3x10 mL), dried with Na,SO4. The crude oil was purified by column chromatography
(ethyl acetate/petroleum ether = 1:5) to give aldehyde 12 (46 mg, 62%) as a white solid.

Compound 12: Ry = 0.21 (silica, ethyl acetate/petroleum ether 1:2); '"H NMR (400 MHz,
CDCl3): 8 =9.46 (s, 1H), 6.91 (td, J=3.5, 1.4 Hz, 1H), 5.54 (s, 1H), 3.31 (s, 3H), 3.30 (s, 3H),
3.04 (dt, J = 3.5, 1.7 Hz, 2H), 2.72-2.65 (m, 1H), 2.54-2.47 (m, 1H), 2.47-2.38 (m, 1H),
2.32-2.27 (m, 1H), 2.17-2.11 (m, 2H), 2.10-2.01 (m, 1H), 1.74-1.65 (m, 2H), 1.28-1.23 (m,
2H) ppm; C NMR (100 MHz, CDCl3): § = 210.8, 205.7, 192.1, 149.2, 142.5, 139.0, 117.6,
97.0, 50.7, 50.2, 49.4, 47.4, 45.6, 37.3, 33.7, 31.4, 28.0, 27.5, 25.1, 21.4 ppm; HRMS-ESI

m/z). + calcd tor CyoH2305 . ; foun . .
(m/z): [M+H]" calcd for CooH2;305" 343.1540; found 343.1528
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1) Sml,, HMPA, MeOH
© 2) H,, Crabtree's catalyst, DCM

3) KHMDS, HCO,Et, PhMe, 70 °C -
then ag HCHO, THF, 50 °C CHO O
4) Dess-Martin periodinane

CHO O
12

13

Compound 13: To a vigorously degassed solution of aldehyde 12 (350 mg, 1.02 mmol) in
THF (20 mL) and HMPA (1.0 mL), Sml, (81.6 mL, 8.16 mmol, 0.1 M in THF) was added
dropwise at room temperature and stirred for 15 min. Then the reaction was quenched with
saturated sodium potassium tartrate solution (100 mL) and kept stirring for 2 h. The organic
layer was separated and the aqueous layer was extracted with ethyl acetate (3x80 mL),
washed with brine, dried over anhydrous Na,SO4 and concentrated under reduced pressure.
Then the residue and Crabtree’s catalyst (41 mg, 0.05 mmol) in CH»Cl, (60 mL) were charged
in a flame-dried flask. The flask was vacuumed and backfilled with hydrogen (balloon
pressure) and the reaction mixture was stirred at room temperature for 1 h. The solution was
evaporated under reduced pressure and the resulting residue was used directly in the next step.
To a solution of the above residue and ethyl formate (4.1 mL, 51 mmol) in toluene (30 mL)
was added KHMDS (0.5 M in toluene, 61.3 pL, 29.1 mmol) at room temperature, and the
reaction mixture was set at 70 °C. After stirring for 16 h, the reaction mixture was cooled to
0 °C. To the reaction mixture, THF (20 mL) and formalin (37%, 4.3 mL) was added and the
resulting mixture was set to 50 °C. After stirring for 4 h, the reaction mixture was partitioned
between ethyl acetate (3x100 mL) and aqueous NH4Cl (150 mL). The combined organic
phases were dried and concentrated. The residue was dissolved in dry CH,Cl, (50 mL), to
which was added Dess-Martin periodinane (665 mg, 1.57 mmol). After 1 h, the reaction was
quenched with saturated solutions of NaHCO; (50 mL) and Na,S,0s3 (50 mL), and extracted
with CH,Cl, (3%x50 mL). The organic layers were washed by brine, dried and filtered. After
removal of the solvent, the residue was purified via flash column chromatography on silica
gel (ethyl acetate/petroleum ether = 1:10) to yield 13 (90.2 mg, 30% over four steps)

Compound 13: Ry = 0.62 (silica, ethyl acetate/petroleum ether 1:5); '"H NMR (400 MHz,
CDCl3): 6 =9.76 (s, 1H), 6.01 (d, J= 1.5 Hz, 1H), 5.60 (d, J= 5.1 Hz, 1H), 5.24 (d, /= 1.4
Hz, 1H), 3.28 (dd, J=12.9, 2.6 Hz, 1H), 2.80 (dd, J = 3.8, 1.9 Hz, 1H), 2.57 (d, /= 5.1 Hz,

1H), 2.52 (dt, J = 11.9, 2.6 Hz, 1H), 2.32-2.22 (m, 2H), 2.20-2.06 (m, 3H), 2.03-1.98 (m,
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2H), 1.89-1.67 (m, 4H), 1.43-1.39 (m, 1H) ppm; *C NMR (100 MHz, CDCl;): & = 215.1,
203.1, 200.1, 146.7, 141.5, 124.4, 117.6, 51.3, 47.7, 46.5, 44.6, 38.2, 36.3, 35.5, 31.6, 24.6,
23.9, 21.8, 17.7 ppm; HRMS-ESI a(m/z): [M+H]" calcd for CioH21O5" 297.1485; found

297.1484.

o 1- Pd(PPhg)s, BusSnH, CO
THF, 60 °C, then DIBAL

Y o

2. TFAA, DMSO, TEA
DCM, -78°C to rt
55 % over 2 steps HO

Compound 8: A stirred solution of flame-dried LiCl (183.3 mg, 4.32 mmol) and triflate 7
(100 mg, 0.216 mmol) in THF (10 mL) was purged with carbon monoxide for 30 min
followed by addition of Pd(PPhs)s (25.0 mg, 0.022 mmol). The mixture was heated to 70 °C
and treated with a solution of tributyltin hydride (68.1 pL, 0.259 mmol) in THF (5 mL) via
syringe over 3 h while bubbling carbon monoxide through the reaction mixture. After addition
was complete, the mixture was cooled to —78 °C, to which was added DIBAL (2.2 mL, 1 M in
hexane) slowly and kept at this temperature for 1 h, and then quenched with saturated
aqueous solution of potassium sodium tartrate tetrahydrate and then allowed to warm to room
temperature. The resulting slurry was kept at room temperature for an additional 1 h. The
aqueous layer was extracted with ethyl acetate (3x10 mL). The combined organic layers were
dried over anhydrous Na,SO, filtered, and concentrated under reduced pressure to deliver
crude triol compound as an oil, which was used next step without further purification.

To a solution of anhydrous DMSO (184 uL, 2.59 mmol) in dry DCM (5.0 mL) at —78 °C was
added trifluoroacetic acid anhydride (487 pL, 3.47 mmol). The resulting solution was
maintained at —78 °C for 15 min and a solution of afore-obtained triol in dry DCM (2.0 mL)
was added dropwise. The reaction was kept at —78 °C for 30 min and then allowed to warm to
room temperature. After 0.5 h, TEA (600 pL, 4.32 mmol) was added dropwise. The resulting
slurry was kept at room temperature for an additional 1 h, then the reaction was quenched
with LiOH (452 mg, 10.8 mmol) in H,O (10 mL) and kept stirring for 1.5 h and the aqueous
layer was extracted with DCM (3x10 mL). The combined organic layers were dried Na,SO4

and concentrated, and the residue was purified by column chromatography (ethyl

S9



acetate/petroleum ether = 1:10 to 1:4) to give 8 (41 mg, 55 %) as a yellow oil.

Compound 8: Ry = 0.21 (silica, ethyl acetate/petroleum ether 1:2); 'H NMR (400 MHz,
CDCls): 6 = 5.96 (s, 1H), 5.62 (s, 1H), 4.11 (d, J = 12.5 Hz, 1H), 3.99 (d, J = 12.6 Hz, 1H),
3.29 (d, J=17.3 Hz, 6H), 2.87 (brs, 1H), 2.78-2.67 (m, 3H), 2.50-2.35 (m, 2H), 2.35-2.17 (m,
3H), 1.94 (ddt, J=11.2, 6.8, 2.8 Hz, 2H), 1.85-1.74 (m, 2H), 1.38 (ddd, J=13.9, 4.7, 2.9 Hz,
1H) ppm; *C NMR (100 MHz, CDCl;): § = 216.2, 206.0, 140.7, 134.8, 126.1, 121.2, 96.9,
63.8, 53.2, 50.0, 49.6, 47.0, 45.6, 37.4, 33.7, 31.6, 28.4, 27.0, 25.6, 21.4 ppm; HRMS-ESI

(m/z): [M+H]" caled for CooHasOs" 345.1697; found 345.1685.

OMe  Crabtree's catalyst
Hy, CH,Cly, 1 h

then Dess-Martin
periodinane, 1 h
68 %

Compound 9: A flame-dried flask was charged with compound 8 (34 mg, 0.099 mmol) and
Crabtree’s catalyst (4 mg 0.005 mmol) in CH,Cl, (5§ mL). The flask was vacuumed and
backfilled with hydrogen (balloon pressure) and the reaction mixture was stirred at room
temperature for 1 h. Then to the resulting mixture were sequentially added Dess-Martin
periodinane (84.1 mg, 0.198 mmol), and the resulting mixture was stirred at room temperature
for 1 h. The reaction mixture was cooled to 0 °C, saturated Na,S,0Os3 (5 mL) solution was
added. The resulting mixture was stirred 30 min and layers were separated. The aqueous layer
was extracted with ethyl acetate (2x10 mL). The combined organic layers were dried over
anhydrous Na,SO, filtered and concentrated. The residue was purified by column
chromatography (ethyl acetate/petroleum ether = 1:5) to give 9 (23 mg, 68%) as yellow oil.

Compound 9: Ry = 0.21 (silica, ethyl acetate/petroleum ether 1:5); 'H NMR (400 MHz,
CDCl3): 6 =9.71 (s, 1H), 5.58 (d, /=4.9 Hz, 1H), 3.31 (d, /= 2.8 Hz, 6H), 3.26 (dd, J = 12.9,
2.6 Hz, 1H), 2.72-2.61 (m, 1H), 2.48 (dt, J=10.6, 2.9 Hz, 1H), 2.41-2.29 (m, 2H), 2.23-2.04
(m, 4H), 2.04-1.93 (m, 2H), 1.88-1.75 (m, 1H), 1.75-1.60 (m, 2H), 1.55-1.45 (m, 1H), 1.20
(ddd, J=13.6, 6.3, 2.0 Hz, 1H); *C NMR (100 MHz, CDCl3): § = 214.6, 205.6, 202.9, 141.4,
123.6, 97.2, 50.8, 50.3, 49.4, 47.5, 46.8, 45.3, 37.8, 33.6, 30.8, 25.6, 24.3, 23.8, 21.3, 17.6

ppm; HRMS-ESI (m/z): [M+H]" calcd for C20H2sO0s" 345.1697; found 345.1685.
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t-BuOK, Mel
tBuOH, 26 °C, 2 h

42 %

9 10

Compound 10: To compound 9 ( 17 mg, 0.049 mmol) in anhydrous +~-BuOH (10 mL) was
added -BuOK (1.0 M in +-BuOH, 196 pL , 0.196 mmol) followed by addition of iodomethane
(31 pL, 0.49 mmol) 10 minutes later. The reaction was allowed to stir at 26 °C for 2 h until
TLC analysis indicated consumption of the starting material. The reaction was quenched with
saturated NaHCO; (10 mL) solution and extracted with ethyl acetate (3x10 mL). The
combined organic layers were washed with saturated brine solution, dried over anhydrous
Na,SQO,, filtered and concentrated. The residue was purified by column chromatography
(ethyl acetate/petroleum ether = 1:30) to give 10 (7.5 mg, 42%) as yellow oil.

Compound 10: R;= 0.19 (silica, ethyl acetate/petroleum ether 1:5); '"H NMR (400 MHz,
CDCl3): 8 = 9.68 (s, 1H), 5.65 (s, 1H), 3.34 (s, 3H), 3.32 (s, 3H), 2.80-2.73 (m, 1H), 2.45—
2.39 (m, 1H), 2.38 —-2.31 (m, 2H), 2.14 (d, J = 15.7 Hz, 1H), 2.11-2.01 (m, 3H), 1.90-1.77 (m,
2H), 1.74-1.60 (m, 3H), 1.33-1.22 (m, 2H), 1.04 (s, 3H) ppm; *C NMR (100 MHz, CDCl):
6 =214.3,205.6, 205.0, 141.0, 122.9, 97.3, 54.4, 50.3,49.4, 46.9, 45.3, 45.2, 38.4, 33.5, 30.1,
29.8, 26.0, 25.8, 21.9, 21.3, 17.4 ppm; HRMS-ESI (m/z): [M+H]" calcd for CzH»70s"

359.1853; found 359.1849.

1. Smly, THF/MeOH (10:1),
25°C, 20 min

|l
2 N

7NN

DMF, Ac,0, 95°C, 6 h
57 % over 2 steps 1

Compound 11: The compound 10 (17.5 mg, 0.049 mmol) was dissolved in anhydrous
THF/MeOH (10:1, 11 mL), to which was added Sml, (0.1 M in THF, 196 pL, 0.196 mmol)
slowly at room temperature. The resulting mixture was stirred for 10 min before it was
quenched with saturated sodium potassium tartrate solution (10 mL) and kept stirring for 1 h.

The organic layer was separated and the aqueous layer was extracted with ethyl acetate (3%10
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mL). The combined organic extracts were washed with brine, dried over anhydrous Na;SO4
and concentrated in vacuo.

Then the crude product was dissolved in dry DMF (0.5 mL), to which was added
N,N,N' N'-tetramethylmethanediamine (0.5 mL, 3.67 mmol), acetic anhydride (0.5 mL, 6.48
mmol), and then the solution was heated to 95 °C for 6 h . The reaction mixture was cooled to
room temperature, diluted with saturated NaHCO3 (5 mL) and extracted with TBME (3x5
mL). The combined organic extracts were washed brine (5 mL), dried over anhydrous Na;SOs,
and concentrated in vacuo. The crude residue was flash chromatographed (ethyl acetate
/petroleum ether = 1:30 to 1:10) to afford compound 11 (8.6 mg, 57 %) as a white powder.
Compound 11: Ry = 0.52 (silica, acetone/petroleum etherl:4);'"H NMR (400 MHz, CDCl;): §
=9.68 (s, 1H), 6.02 (s, 1H), 5.64 (s, 1H), 5.26 (s, 1H), 2.80 (s, 1H), 2.65 (dd, /= 10.8, 6.1 Hz,
1H), 2.45 (d, J = 11.9 Hz, 1H), 2.28-2.18 (m, 2H), 2.16-1.96 (m, 4H), 1.92 (d, J = 8.3 Hz,
1H), 1.88-1.79 (m, 2H), 1.74-1.60 (m, 2H), 1.46 (ddd, J=13.8, 6.2, 2.0 Hz, 1H), 1.06 (s, 3H)
ppm; *C NMR (150 MHz, CDCl3): & = 214.6, 205.0, 200.1, 146.5, 141.1, 123.4, 117.7, 54.7,
46.6, 45.3, 44.6, 38.8, 36.2, 34.7, 31.9, 29.8, 25.9, 21.9, 21.7, 17.6 ppm; HRMS-ESI (m/z):

[M+H]" caled for CooH2305" 311.1642; found 311.1636.

"Iy NaBH(OMe)s, THF/MeOH=10/1

' o

. -30°C, 16 h, 72 %, dr > 20:1 .
OHC o) OHC e}

11 Atropurpuran (1)
Atropurpuran (1)*: To a solution of 11 (5.5 mg, 0.018 mmol) in THF/MeOH (10:1, 2.2 mL)
was added NaBH(OMe); (13.8 mg, 0.108 mmol) at —30 °C, and the mixture was kept stirring
at the same temperature for 16 h before being quenched with saturated NH4Cl solution. After
warming to room temperature, the mixture was extracted with ethyl acetate (3x10 mL). The
organic extracts were combined, washed with brine, dried with anhydrous Na,;SOs,
concentrated under vacuum. Purification by silica gel column chromatography (acetone/
petroleum ether = 1:8) gave atropurpuran 1 (4.0 mg, 72 %) as a white powder.

Atropurpuran (1): Ry = 0.27 (silica, dichloromethane/ethyl acetate/petroleum ether 3:1:3);

'"H NMR (400 MHz, CDCls): § = 9.67 (s, 1H), 5.60 (s, 1H), 5.16 (s, 1H), 5.06 (s, 1H), 4.14 (s,

S12



1H), 2.75-2.70 (m, 1H), 2.37 (m, 1H), 2.22 (dt, J = 11.6, 2.6 Hz, 1H), 2.11-1.95 (m, 5H),
1.90-1.87 (m, 2H), 1.70-1.57 (m, 4H), 1.24-1.20 (m, 1H), 1.04 (s, 3H); 3C NMR (150
MHz,CDCls) : & = 215.8, 205.3, 154.2, 142.2, 122.2, 108.7, 72.7, 54.9, 45.9, 45.1, 39.1, 36.0,
36.0, 34.0, 30.0, 29.9, 26.1, 25.2, 21.8, 17.3 ppm; HRMS-ESI (m/z): [M+H]" caled for

C20H2505" 313.1798; found 313.1792.

II References
1. a) Gonzdlez, D. F.; Brand, J. P.; Waser, J. Chem. Eur. J. 2010, 16, 9457; b) Long, R.; Huang,
J.; Shao, W.; Liu, S.; Lan, Y.; Gong, J.; Yang, Z. Nat. Commun. 2014, 5, 5707.

2. Gong, J.; Chen, H.; Liu, X.-Y.; Wang, Z.-X.; Nie, W.; Qin, Y. Nat. Comm. 2016, 7, 12183.
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IIL. 'H and *C NMR Spectra of Compounds

687
657 1
0z |
Wz
T
ez
52
5z
R
95z
157
652
197
082
28]
€87
18°¢ —
86" |
86°F |
10 1
101
$0'G 1
$0'G 1
50 ,ﬁ
506
80°G
60
60°S
60
08\
18°G \W
£8'6
p8'G ]
8'G
98'G 1
186
88'G |
68°G |
06 |
26
269 ﬁ
¥6'9
171
711
7. #

L G

————n

[
——n

€g’L
ag’s

OMe

O (0]
S1
"H NMR spectrum
(400 MHz, CDCly)

Solvent

S0z
Kooy
/507

*0'¢

bote

Fs0'1

601
=01

=o'l

4
f1 (ppm)
S14

LN




VA
1912

98'82 "
99'GE

9GS —

899/
00°L.L
(4N /

¢5'G0lL —

0S°ELL
GEGLL —
6817

20221 ~
L1627
AR A
oL lgL

6165l —

9¢'9.lL —

0¢96l —

OMe

Solvent

0]

0]

S1
3C NMR spectrum

(100 MHz, CDCl3)

WWWMMMWWW

160 140 120 100
f1 (ppm)

180

200

S15



-

27 25 23 2.1
f1 (ppm)

2.9

3.1

5
"H NMR spectrum
(400 MHz, CDCls)

Solvent

I\

FO0'L |
F66'L |
Rz60|
IS

Fooy .

=00°¢ |

Fue1

Foso]

660

£90') |

Fi607

4
f1 (ppm)
S16




Ly'6l —

19°LC ~
s 0€ —

GL'ovy —

G9'GG ~
198G —

onN/
899/ \
00°LLT

ze'll \

ve6.

L8 FLL ~
zzsi
g6l 7
ANIARN
€E1EL
egzel
1698~

8¥'9G1 —

OMe

86°16) —

LE'Y0C —

-
c
[

=
<]

n

13C NMR spectrum

(100 MHz, CDClj)

AN 1

160 140 120 100
f1 (ppm)

180

200

S17



100
69|
A
€111
vl
6L) 1
08'} 1
18°) ]
z8°1 1
Z8'}
€8} 1
8L ]
S6'L |
9} |
16'11
86'L

6L

12T

A
vz
sze
9z
652
092
297
€9C
S92
8/
081
181
€87
¥8'C ;
Le'e

08°€ -
08°€
18°€ 1

L L L
—_—

—T

Solvent

1

(45
097
19
197
moi
0Ly

916
LV
0S|
126

26'
26'G
£€6'G
1£9
69
19
£r'9
99
999
89
989
869 1
0021
z0L”

T S S S S

OH

HOH
3

alle)

"H NMR spectrum
(400 MHz, MeOD-dy)

JM_ML__.A_J_JUQMJ S YN '

FO.N
Reoe

H\_‘o.m

Fi60
koL

20}
#40')
860

6oL

901

Aoy
¥S0'}
J00'}
/90




Solvent

¥0'69 —
GGv.—

IR AN
20—
18021~
Lsel

07zl
9€'L2)

mv._‘v_‘/

Sl 7
8e'cyl /

L2651 —

3C NMR spectrum

(100 MHz, MeOD-dj)

160 140 120 100
f1 (ppm)

180

200

S19



000
AR
1T
0€'L 1
281
be'l 1
98} 1
€q'l ]
qg'l 1
LIV
8L 1
6L 1
08'} |
€8')
8L
68}
98l
96'1
86°1
86'1 ]
66°) 1
102
v0'Z
02
02
AN
b1z
A
182
€T
562
vz
aA
A
oz
8y
8L
62°¢
9e'e
15°¢
25°¢ 1
25°¢ 1
£6°¢ 1
bGe 1
€8 -
7S]
s
vZ'9
$Z'9

\W T T

e T m

M T

1

=
9CL—
O

"H NMR spectrum
(600 MHz, CDCls)

Solvent

3 ERIETVIFY W

F‘o.m
¥60'}L
161
H\ 0°¢
80
yL60
1424

0l

4G0'E
Ro0'¢

Rzo)

0t

0l

=960

4
f1 (ppm)
S20




Solvent

1281\
0evZ
000¢
8Z°0¢
61°GE
£;¢/
69
mm?/
6505\
Ze15—
9ces 7

1092
6.9,

109L —

81 79 77 75 73 71
f1 (ppm)

83

00°L.L
\C’LL

8€°'G6 —

LO'EZL ~
osvel

L0EVL —
Loyl —

€9v0C —

OMe

OMe

u,/H

OH OH

2
13C NMR spectrum

(150 MHz, CDCl3)

S

160 140 120 100
f1 (ppm)

180

200

S21



[AAVAV)
85}
29’}
2Ly
L
€L} ]
9L} 1
9L} 1
08’} 1
28} 1
cis
S8} 1
98') 1
98'L |
18°)
06')
167

—_—

(L uny e

0€'Z
1£Z A
@m.m\%
182

182 q
0r'z
0r'z
€'z

vz ]
8r'e |
05z 1
152
252
252
¥z
¥$'Z
v.'Z
1L
62°¢
0e'e
zee

— N

[ T S S S S S

9CL—

OMe

OMe

:,,H

4

o)

"H NMR spectrum
(400 MHz, CDCl5)

Solvent

|

0Lt
60|

M«mo.m

Mos|
Noory |
¥860 1|

1809 |

Fooy |

4
f1 (ppm)
S22




G602
82/
8612

:SNV
8LZE\
76°€€ ~
€6°9€ —
19°8¢
0€°Gy —
89 /v 7,
S.aiﬁ
69°67

G919 —

899/
oo.tv
(49N

9696 —

€6°€Cl —

eeeyl —

¥5°G0C ~\
vy'L0C
98'0Le”

OMe

®)

OMe

I

Solvent

o

©%

o)

13C NMR spectrum

(100 MHz, CDCls)

o

160 140 120 100
f1 (ppm)

180

200

S23



9CL—

OMe

OMe

|

I,,H

OTf O

7
"H NMR spectrum
(400 MHz, CDCl5)

Solvent

—

L0

uﬁuo._‘.

L0E|
o€l
61

FL0 L}

v€0¢

k.vm.ww

=90'}

00}

f1 (ppm)

S24



Solvent

0’12
Zrozl
%.QNW
£0'L2

9L'1E ~
clee

18°9g 7
TTaN
96'9% —
2967 7

9005 \

96°¢S

899/ \

00°LL
(49N J

8896 —

LEOLL ~
LeLl —

L0Vl —
GLGYlL —

0€°60C —
8G60¢ —

OMe

OMe

l,,H

oTf O

7
13C NMR spectrum

(100 MHz, CDCl3)

Lo

160 140 120 100
f1 (ppm)

180

200

S25



20°0-
0z’ T
AR
€T 1
GZ'1 1
LT}
8z’
621 1
621
CHA!
191
89'l
691 f
1L
N}
€Ll
Sl
¥0'Z
S0'C
10T

02T
oy
Z6°0
%o.m
y0'L
0l
60
0l
F98'L
0¢

JAVKA
01z
Iz
ARA
€1z
€12
1z
51z
91z
822
622
082
e
Wz
8z
672
67z
052

16°¢
LG'¢

G9'¢

VARA
69°¢
0.2
1272
€L
€0°¢ ]
¥0°€ ]
G0€ 1
0€°€ ]
Le€ ]

Solvent

—

b 101

S |
06'9 1
06'9 1
169 1
169 1
2691
269 1
9z'L 1
9’6

OMe

OMe

I,/H

CHO O

12
"H NMR spectrum
(400 MHz, CDCls)

— F86°0

T
10.0

T
10.5

T
11.0

1 (ppm)

S26



€1z
S.mm/
S.RM
b0'8Z ~
687LE —
zree
eese”
P9'Gh
ob Ly —
cver [
t.om\

G09S

899/
oo.tv
(49N

6696 —
coLLL—

20'6€L
8vzyl 7
9L'6YL ~

GlLe6l —

v.'G0C —
180l —

Solvent

CHO O

12

3C NMR spectrum

(100 MHz, CDCl3)

40 30

50

T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 80 70
£1 (ppm)

210

S27



6€') |
v’} |
o'k ]
A%
Al
€7’} 1
A%
4R
€Ll
SL')
9L’}
L)
L)
8L}
18°)
4:48
8l
S8’}
18}
88’}
66')
002
002
102
102
202
€07
€07
01T
ANA

—

(44
199 4
199 4
9l'¢
€¢¢
G¢'¢
9c'e
9ce
lLe¢
6C'¢
6¢'¢
1G'¢
1G'¢
14°K4
6.¢C1
6.¢C1
08¢
08¢
92°¢]
L2°€]
0€°€ ]
0€°€ 1
IZ4°R
IZ4°R
69°G 1
19°G
1091
1091
9¢'L-
916

-
c
Q

=
<]

n

/0’

oY
10'C
s
190°Z
0l
0l
290}

= o'l

160
= 00}

I m\wm.o

"H NMR spectrum
(400 MHz, CDCl5)

—=-880

f1 (ppm)

10

S28



Solvent

L L)
mZN”
0662\
15vT—
£9'1E
S'Ge
62°9¢ —
618c”
65 vh —
ov.mvw

E.tﬂ\

6¢'1S

899/ \

Nm.t\

69°LLL —
GEvelL —

s vl —
999yl —

13C NMR spectrum

(100 MHz, CDCl5)

TR RO 1 B 1 W

160 140 120 100
f1 (ppm)

180

200

S29



¥0'0-
ae'l ]
9€'} |
I
6E) T
ob') T
ob') 1
YN
BLL T
08} 1
16') 1
26') 1
€6l
v6') |
61
6L
%'}
16')
612
LT
022
RAA :
zze
€22
€22

dZ 2

o

e

=

pa ey

92z
172
822
02
ez
682
vz
Wz
vz
vz
oz
69721
17
61z
1871
87°¢ 1
08¢ |
16°€
00t 1
60'F 1
21y
29°G
96

-

9cL—

"H NMR spectrum
(400 MHz, CDCly)

Solvent

)

|

0’}
(O

ool
Foo'L

(ppm)

f1

S30



6896 —

6L°lcl —
GL'och —

y8veEL —
L90VL —

96'G0¢C —

vcole —

-
c
o

2
<]

(2}

13C NMR spectrum

(100 MHz, CDCl,)

Mﬂmwwwmmmwmmmmmw AR _—— WLWMAILMWMWWWMMWWMWWMMW

—-10

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

210

S31



1 (ppm)

hoery
p66°0
b’z
e
4
Wi
A
wwm.o
P00’}

L0°)

CHO O

9
"H NMR spectrum

(400 MHz, CDClj)

Solvent

M L9

Fioy

‘w €80

f1 (épm)

S32



Solvent

2911
mm.&/
E.mm/
vm.vm/
POGZ~
9L'0E
GG'EE
LS
1E'Gh

697\
1S Ly —
6 6% /[
1208

08°09

899/ \

OUU L

49N

91°L6 —

09°¢cl —

evivl —

68°20C ~
69°60C

Lovie—

H
COO9

3C NMR spectrum

(100 MHz, CDCly)

—-10

(ppm)

f1

S33



Solvent

¥0'L
el
GC'l
o'l
LT}

LT}
6c’)
0€’L

—

Lel
09'L
191
9l
€91
9L
9L
L9}
69}
€L}
L]

9L’
8.1
18l
98’1l
ww.:
88’1l
¥0°¢C 1
¥0°C 1
G021
G0°¢C 1
90°¢ 1
80°¢C1
60°¢ 1
60°¢
oLe
oLe
[AXA
91°C1
€€°C
YE'T
12
GE€C
ceZ1

N b

o

9€¢
6€¢1
0v'¢
€V'¢
VLT
91°C1
8L°C1
AN
Y€€
mo.mp W
9C'. o)

896 —

D

oHC

"H NMR spectrum
(400 MHz, CDCl5)

i

B00'€
Fooz
Fgoe
Rgy-
ze
1l
17l
¥60')

e
L€

Fs1

=160

£1 (ppm)

S34



Solvent

Ll
¢’ E/
98’ &/
9/°5¢
1662
8162\,
80°0¢ 7.
Y€
erge
zTsy
mm.mvw
769y
ev'6Y
2€°06 \

LEVS

899/ \

VU L4

(4N

vEL6 —

06°ccl —

0yl —

96702
295027

8¢yl —

OMe

OMe

:,/H

H

0]

oHC

10
13C NMR spectrum

(100 MHz, CDCls)

A 1 T R

—10

T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

210

f1 (ppm)

S35



90} |
el
)|
'L
'L

AR
81|
6v'1 7
19’}
Z91
€9’}
€9’}
b9l
59’}
99’}
89’}
18l
z8'l
€8’}
8l
58’}
58l
181
16') 1
€61 1
9} 1
167}
661 1
661 1

L

002
£0C
£0C
vL'Z
vL'Z
122
122
2TT
2TT
¥2T
2T
a4
1wz
29T
Y92
Y92
992
89
082
926
9'G
20'9-
9T'L

896 —

Solvent

Fooe

oLl
peLe
g
0l
L0y
0C
Rg60
H0'L
560

Fu

iy

= k01

:,/H

H

O
1

1

"H NMR spectrum
(400 MHz, CDCI3)

oHC

J\

= Fo1

£1 (ppm)

S36



Solvent

UL

GL LU —
vveel —

vl —
S ovl —

G1°00¢ —
L6'v0C —

09vie—

q,H

H

O
11

13C NMR spectrum

OHC

(150 MHz, CDCls)

—10

T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

210

1 (ppm)

S37



Solvent

00°0-

$0'} 1
02’1 1
02’1 7
A%
AN
€T
174

.

|

GZ'13
AR\
1S}
8G° 1L~
09}
09}
19l
Z9'l
Z9'l
€9’}
ey
g9l
L9}
191
89'L
0L}
181
181
68}
06}
06'}
g6l
9}
86°L
661
102
20'Z
v0'C
50T
9071
1021
80°Z1
0221
0221

1221

€C'C

€C'C

I{4%
LET]
LET]
8€°C]
8€°C
0,21
¢l
€L°C]
€L°C]
1404
90°G 1
91'G1
09°G1

9C'L-
196

atropurpuran
"H NMR spectrum

(400 MHz, CDCl3)

J\

=9l¢
il

S0y
A4
WM%

0’k
R
yi

0l

710’}
2660

001

01

5
f1 (ppm)

10

S38



Solvent

om.t
S. ﬁ/
11'SZ
6092
26'62
0°0¢
LOVE
96'5¢
00°9¢ J
90°6¢
eLgyf
G8'GH
684G —

69°¢.
Nm.mny

- MWWﬂP\
Y0 LL

127801 —

6lccl —

ccevl —

LL'YSL —

v€'G0C —

6.Gl¢c—

atropurpuran

3C NMR spectrum

(150 MHz, CDCl3)

—10

T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

210

1 (ppm)

S39



IV Comparison of NMR Data of Natural and Synthetic Atropurpuran

Supplementary Table 1. Comparison of '"H NMR (CDCl;) spectroscopic data of the

natural and synthetic atropurpuran.

Natural Synthetic Err
o H [ppm, mult, J (Hz)] O H [ppm, mult, J (Hz)] (natural—synthetic)
400 MHz 400 MHz A8/ppm

9.67, 1H, s 9.67, 1H, s 0

5.61,1H,t, 4.0 5.60, 1H, s 0.01

5.16, 1H, dd, 6.4, 2.8 5.16, 1H, s 0
5.05,1H,d,2.4 5.06, 1H, s -0.01

4.15,1H, br s 4.14, 1H, s 0.01

2.73, 1H, m 2.75-2.70,1H, m ———

2.37, 1H ,m 2.37,1H, m 0

2.22,1H, dt, 11.6,2.4 2.22,1H, dt, 11.7, 2.6 0

2.11,1H, m ———

2.08, 1H, m ———

2.04, 1H, m 2.11-1.95, 5H, m —-———

1.98, 1H, m ———

1.95, 1H, m ———

1.90, 1H, m ———

187, 1 m 1.90-1.87,2H, m —

1.69, 1H, m ———

1.65, 1H, m ———

6L 1L m 1.70-1.57, 4H, m —

1.57, 1H, m ———

1.21, 1H, m 1.24-1.20, 1H, m ——=

1.04, 1H, m 1.04, 3H, s 0
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Supplementary Table 2. Comparison of 3C NMR (CDCl;) spectroscopic data of the

natural and synthetic atropurpuran.

Natural Synthetic Err
6 C [ppm, mult, J (Hz)] S C [ppm, mult, J (Hz)] (natural—-synthetic)
100 MHz 150 MHz Ad/ppm

215.7 215.8 -0.1

205.3 205.3 0

154.2 154.2 0

1423 142.2 0.1

122.2 122.2 0

108.7 108.7 0

72.7 72.7 0

54.9 54.9 0

459 45.9 0

45.1 45.1 0

39.1 39.1 0

36.1 36.0 0.1

359 36.0 -0.1

34.0 34.0 0

30.1 30.0 0.1

30.0 29.9 0.1

26.1 26.1 0

25.2 252 0

21.8 21.8 0

17.3 17.3 0
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Supplementary Table 3. Comparison of '"H NMR (CDCls) spectroscopic data of the
Qin’s synthetic and synthetic atropurpuran.

Qin’s synthetic Synthetic Err
o H [ppm, mult, J (Hz)] o H [ppm, mult, J (Hz)] ( Qin’s synthetic—synthetic)
400 MHz 400 MHz Ad/ppm

9.66, 1H, s 9.67, 1H, s -0.01
5.60, 1H, s 5.60, 1H, s 0

5.15,1H, s 5.16, 1H, s -0.01
5.05,1H, s 5.06, 1H, s -0.01
4.14, 1H, s 4.14, 1H, s 0

2.74-2.70,1H, m 2.75-2.70,1H, m ———
2.37,1H, s 2.37,1H, m 0

2.21,1H,d, 11.6 2.22,1H, dt, 11.7,2.6 -0.01
2.10-1.96, 5H, m 2.11-1.95, 5H, m ———
1.92-1.81, 2H, m 1.90-1.87,2H, m ——=
1.70-1.55, 4H,m 1.70-1.57, 4H, m -———
1.23-1.19, 1H, m 1.24-1.20, 1H, m ———
1.04, 1H, m 1.04, 3H, s 0
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Supplementary Table 4. Comparison of 3C NMR (CDCl;) spectroscopic data of the

Qin’s synthetic and synthetic atropurpuran.

Qin’s synthetic
o C [ppm, mult, J (Hz)]

6 C [ppm, mult, J (Hz)]

Synthetic

Err
( Qin’s synthetic—synthetic)

150 MHz 150 MHz A & /ppm

215.7 215.8 -0.1
205.3 205.3 0
154.2 154.2 0
142.3 142.2 0.1
122.3 122.2 0.1
108.7 108.7 0
72.7 72.7 0
54.9 54.9 0
45.9 45.9 0
45.2 45.1 0.1
39.1 39.1 0
36.0 36.0 0
36.0 36.0 0
34.0 34.0 0
30.1 30.0 0.1
299 29.9 0
26.1 26.1 0
25.2 25.2 0
21.8 21.8 0
17.3 17.3 0
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