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General Experimental Procedures

Melting points were measured on an SGW X-4 melting point apparatus (Shanghai
Precision & Scientific Instrument Co. Ltd.) and were uncorrected. Optical rotations (Na
lamp, 589 nm) were obtained with an Autopol VI Automatic Polarimeter at room
temperature; concentrations were reported in g/100mL. UV spectra were recorded on a
Shimadzu UV-2550 UV-visible spectrophotometer. ECD spectra were obtained on a
JASCO J-810 spectrometer using a 0.05 cm path length sample cell. IR spectra were
recorded on a Thermo Scientific Nicolet iS 5 FT-IR Spectrometer or on a Thermo
Scientific Nicolet 6700 FT-IR Spectrometer. NMR spectra were acquired on Bruker
Avance 111 400, 500, and/or 600 spectrometers (Bruker Biospin AG, Switzerland) and
referenced to deuterated solvent peaks. HRESIMS were run on a Waters LCT Premier
XE mass spectrometer or an Agilent G6520 Q-TOF mass spectrometer. The X-ray
crystallographic data were obtained on a Bruker APEX-I1 CCD detector employing a
graphite-monochromated Cu-Karadiation (1.54 A) for compound 1, and on a Bruker
D8 Venture diffractometer employing Ga-K « radiation (1.34 A) for compounds 5, 13,
18 and 24. Silica gel (200-300 and 300—-400 mesh, Qingdao Haiyang Chemical Co.
Ltd., China), MCI gel (CHP20P, 75-150 xm, Mitsubishi Chemical Corporation), Cis
reversed-phase silica gel (20—45 um, Fuji Silysia Chemical Ltd., Japan), and Sephadex
LH-20 (GE Healthcare, Uppsala, Sweden) were used for column chromatography.
Semi-preparative HPLC was performed on a Waters 1525 binary pump with a Waters
2489 detector (254 nm and 210 nm) using a YMC-Pack ODS-A column (250 <10 mm,
S-5 um, 12 nm) or a Waters XBridge Prep Cis column (250 <10 mm, S-5 um, 130 A).
Precoated silica gel 60 F2s4 plates (Merck Chemicals (Shanghai) Co., Ltd., China) were
used for TLC monitors. All solvents were of analytical grade (SCR, Sinopharm
Chemical Reagent Co., Ltd., China) except that solvents used for HPLC were of HPLC
grade (J&K Scientific Ltd., China).



Plant Material

The seeds of Cephalotaxus fortunei var. alpina (H. L. Li) were collected from
Shangri-La, Yunnan province, People’s Republic of China, and authenticated by Prof.
You-Kai Xu of Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences. A voucher specimen has been deposited in Shanghai Institute of Materia

Medica, Chinese Academy of Sciences (accession number: Cfsd-2011-1Y-XY).

Extraction and Isolation

The air-dried and finely ground seeds of C. fortunei var. alpina (10 kg) were
extracted by maceration in EtOH/H.0O (95:5, 3 x 20 L) at room temperature giving a
crude extract (1.2 kg). The crude extract was suspended in water and then extracted
with petroleum ether and EtOAc sequentially to afford an EtOAc-soluble extract (34
g), which was subjected to an MCI gel column eluted with MeOH/H20O mixtures (30:70
to 100% MeOH) to give seven fractions (A—G). Fraction B (5.7 g) was separated by
column chromatography over silica gel using CHCIs/MeOH gradient solvent system
(100:1 to 5:1) to yield fractions B1-B5. Fraction C (5.4 g), after precipitation of 18
(350 mg), was subjected to separation over a column of silica gel (petroleum
ether/acetone, 10:1 to 1:2) to yield fractions C1-C6, and fraction D (5.5 g) was treated
similarly to afford fractions D1-D4 after removal of the crystals of 23 (3.0 g). The
subfraction B3 (1.2 g) was chromatographed over a column of Sephadex LH-20 with
CHCI3/MeOH (1:1) to yield five fractions, and the first two was purified by HPLC
(20% CH3CN in H20, 3 mL/min) to give 5 (6 mg, tr 15.0 min), 9 (1 mg, tr 20.0 min),
24 (5mg, tr 11.3 min), and cephafortoid A (8 mg, tr 12.7 min). The subfraction B4 (1.1
g) was fractioned on a reversed-phase Cig silica gel column (MeOH/H-0, 20:80 to
80:20) to yield fractions B4a—B4g. Fraction B4b was purified by HPLC (15% CHsCN
in H20 during 0-20 min, and then 15% to 27% during 20—-30 min, 3 mL/min) to give 7
(1 mg, tr 22.8 min), 10 (3 mg, tr 9.0 min), 12 (1 mg, tr 19.2 min), 15 (2 mg, tr 15.4
min), and cephinoid R (2 mg, tr 14.3 min). Fraction C3 (950 mg) was fractioned over
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a silica gel column (CHCIs/MeOH, 100:1 to 5:1) to give fractions C3a—C3g. Fraction
C3d was purified by HPLC (30% CH3CN in H20) to give 13 (3 mg, tr 12.4 min), 14
(10 mg, tr 13.2 min), 17 (2 mg, tr 14.8 min), and cephinoid P (7 mg, tr 9.0 min), and
fraction C3f afforded 11 (1 mg, tr 18.5 min) after HPLC purification (20% CH3CN in
H20). Similar to the fraction C3, fractions C4 (1.5 g), and C5 (1.4 g) were also subjected
to a silica gel column and then purified by HPLC (3 mL/min) to yield 2 (4 mg; tr 12.5
min, 18% CH3sCN in H20), 3 (2 mg; tr 14.5 min, 40% MeOH in H0), 4 (28 mg; tr
18.7 min, 27% to 43% CH3CN in H20 during 30 min), 6 (5 mg; tr 14.0 min, 23%
CH3CN in H20), 19 (8 mg; tr 13.8 min, 25% CH3CN in H20), 20 (4 mg; tr 15.2 min,
25% CH3CN in H20), and 21 (3 mg; tr 12.5 min, 25% CH3CN in H20). Fraction D1
(315mg) was separated over a column of silica gel (CHCIs/MeOH, 100:1 to 10:1) to
give five fractions (D1a—D1e). The fractions D1a and D1c were both purified by HPLC
(35% CH3CN in H20, 3 mL/min), yielding 8 (8 mg, tr 12.8 min) and 16 (3 mg, tr 14.5
min), respectively. Similar to the fraction D1, fraction D4 (120mg) was further
separated over silica gel and purified by HPLC (25% CH3CN in H20O, 3 mL/min) to
give 1 (13 mg, tr 11.3 min) and 22 (4 mg, tr 12.6 min).

Cytotoxic Assays

The growth inhibition of human tumor cell lines (A549 and HL-60) was determined
by CCK-8 (cell counting kit 8, Dojindo Laboratories, Japan) assay performed according
to the manufacturer's instructions with adriamycin as the positive control. Briefly, 90
L of the cells in logarithmic phase were seeded into 96-well plates and allowed to
adhere overnight. Then, the cells were incubated in triplicate with compounds at various
concentrations for 72 h followed by the addition of 10 uL CCK-8 reagent, and kept in
the incubator for further 4 h. The OD value of each well was measured at 450 nm using

a SpectraMax 190 microplate reader (Molecular Devices).



Supplementary Physical and Spectroscopic Data for Compounds 18-20, 22, 24,
Cephinoid P, and Cephinoid R

Fortunolide A (18): mp 269-271°C; [a]**°p +77 (c 0.2 in CHCIl3); ECD (MeOH) 4
(A¢) 216 (3.89), 225 (1.64), 236 (3.40), 257 (—0.39), 287 (2.07), 342 (1.52) nm; H
NMR and *C NMR data (CDCls and pyridine-ds), and comparison with the reported
data,’ see table S1.

3-Deoxyfortalpinoid F (19): pale yellow solid; [a]**°p +14.0, (c 0.2, CHCI3); ECD
(MeOH) 4 (A¢) 212 (-0.21), 222 (—1.35), 241 (2.07), 256 (-0.24), 285 (1.43), 337 (1.20)
nm; 'H NMR, see reported data?; **C NMR (CDCls, 126 MHz) 6 186.3 (C-14), 176.1

(C-17), 145.9, 145.8, 145.3, 144.8, 141.9 (C-13), 139.6 (C-15), ©
78.2,77.2,49.1 (C-10), 45.5 (C-5), 41.0 (C-1), 31.1 (C-3), 30.5 (C- |
7), 28.5 (C-4), 23.8 (C-16), 21.7 (C-6), 19.4 (C-19). HO H

Cephinoid N (20): *H and *3C NMR data (acetone-ds) were consistent with reported
values®. 'H NMR (CDCls, 400 MHz) 6 7.39 (1H, d, J=2.6 Hz), 6.85 (1H, d, J=2.6 Hz),
4.82 (1H,s), 4.21 (1H, s), 3.57 (1H, d, J=19.4 Hz), 3.39 (1H, m), 2.91 (1H, s), 2.72 (1H,
d, J=19.4 Hz), 2.63 (1H, brd, J=18.6 Hz), 2.25 (3H, s), 2.03 (1H, dd, J=14.8, 10.1 Hz),
1.77 (1H, m), 1.56 (1H, m), 0.98 (3H, d, J=6.8 Hz); 3C NMR
(CDCls, 126 MHz) ¢ 19.4, 24.9, 28.8, 30.9, 35.2, 36.1, 45.2, 50.2,
77.4, 85.9, 136.1, 140.5, 141.9 (2C), 146.4, 147.1, 172.1, 186.8,
195.9.

Cephinoid F (22): [a]**%> +80.9, (c 0.2, CHCI3); *H and **C NMR data (acetone-de)
were consistent with reported values.® *H NMR (CDCls, 400 MHz) 6 6.95 (1H, s), 6.89
(1H, d, J=2.5 Hz), 5.35 (1H, d, J=5.4 Hz), 5.20 (1H, t, J=5.7 Hz), 4.80 (1H, d, J=4.8
Hz), 4.24 (1H, d, J=9.1 Hz), 3.98 (1H, d, J=5.7 Hz), 3.39 (1H, dt, HO
J=9.1, 5.6 Hz), 2.91 (1H, dd, J=15.9, 1.0 Hz), 2.38 (3H, d, J=1.1 |
Hz), 1.74 (1H, g, J=7.6 Hz), 1.60 (1H, d, J=15.9, 4.8 Hz), 0.89
(3H, d, J=7.6 H2).

14-epi-Cephafortoid A (24): colorless crystals (MeOH); mp 194-196 °C; [a]**%p
—108, (c 0.8, CHCI3); *H NMR and *C NMR (CDCls and acetone-ds) data, see table
S2.



Cephinoid P: [a]*®!p —294 (c 0.1, MeOH); CD (MeOH) / (Ag) 193 (-8.57), 202
(—11.1), 240 (8.82), 300 (—4.34) nm; IR (KBr) vimax 3957, 2970, 2936, 2877, 1760, 1698,
1640, 1027 cm™*; 1H NMR (CDCl3, 600 MHz) § 4.91 (1H, t, J=5.4, 4.0 Hz), 3.78 (1H,
qd, J=4.5, 4.0, 2.9, 1.3 Hz), 3.04 (2H, qt, J=7.4, 5.0, 3.6 Hz), 3.02 (1H, ddt, J=7.8, 5.1,
1.2 Hz), 2.93 (1H, dd, J=13.9, 11.9 Hz), 2.91 (1H, dt, J=7.7, 1.4 Hz), 2.81 (1H, tdd,
J=11.3, 6.3, 3.9 Hz), 2.73 (1H, dd, J=17.6, 5.0 Hz), 2.65 (1H, dd, J=13.9, 3.9 Hz), 2.64
(1H, dd, J=17.5, 3.6 Hz), 2.63 (1H, d, J=2.9 Hz), 2.12 (1H, dt, J=14.5, 4.3, 2.5 Hz),
2.08 (1H, dddd, J=14.1, 7.0, 4.2, 2.5 Hz), 1.93 (1H, qd, J=7.2, 4.6 Hz), 1.88 (1H, td,
J=14.1, 4.3 Hz), 1.43 (1H, tdd, J=14.0, 11.7, 4.8 Hz), 1.30 (3H, d, J=7.4 Hz), 1.00 (3H,
d, J=7.2 Hz); *C NMR (CDCls, 126 MHz) § 16.1, 21.0, 24.5, 25.6,
29.8, 34.1, 35.8, 44.8, 46.5, 47.2, 48.6, 48.9, 75.0, 78.4, 146.2,
168.3, 174.6, 203.8, 209.2.

Cephinoid R: [a]**%> —24.3 (c 0.1, MeOH); CD (MeOH) / (Ag) 197 (3.27), 215
(—3.38), 240 (14.3), 322 (—2.85) nm; IR (KBr) vinax 3375, 2939, 2835, 1749, 1699, 1639,
1025, 738 cm™; 'H NMR (methanol-ds, 600 MHz) 6 4.77 (1H, t, J=5.4, 3.9 Hz), 3.87
(1H, dg, J=10.5, 5.8, 4.1 Hz), 3.55 (1H, td, J=4.8, 3.9, 1.3 Hz), 2.96 (1H, ttd, J=11.9,
11.3, 6.2, 4.3, 0.8 Hz), 2.82 (1H, hd, J=7.3, 5.8, 1.3 Hz), 2.70 (1H, dd, J=5.5, 1.3 Hz),
2.40 (1H, td, J=14.1, 4.7 Hz), 2.23 (1H, dtd, J=14.5, 5.8, 0.6 Hz), 2.05 (1H, dt, J=13.5,
4.3 Hz), 1.92 (1H, dtd, J=13.8, 6.4, 4.6, 2.4 Hz), 1.91 (1H, q, J=13.6, 11.5, 10.5 Hz),
1.88 (1H, p, J=7.2, 4.8 Hz), 1.73 (1H, dt, J=14.6, 5.8 Hz), 1.71 (1H, dt, J=14.1, 4.5, 2.3
Hz), 1.36 (1H, tdd, J=14.0, 11.3, 4.4 Hz), 1.27 (3H, d, J=7.3 Hz), 0.96 (3H, d, J=7.2
Hz); ¥C NMR (methanol-ds, 126 MHz), 16.1, 20.8, 22.3, 27.4, 30.1, 34.0, 36.2, 42.9,
43.6,52.6,54.3,70.0, 75.5, 79.6, 79.6, 146.2, 169.9, 176.2, 203.9.

Reference

(1) Du, J.; Chiu, M. H.; Nie, R. L., J. Nat. Prod. 1999, 62, 1664-1665.

(2) Rogers, D. H.; Frey, B.; Roden, F. S.; Russkamp, F. W.; Willis, A. C.; Mander, L. N., Aust. J.
Chem. 1999, 52, 1093-1108.

(3) Ni, L.; Zhong, X. H.; Chen, X. J.; Zhang, B. J.; Bao, M. F.; Cai, X. H., Phytochemistry. 2018, 151,
50-60.
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X-ray Crystallographic Analysis for Compounds 1, 5, 13, 18, and 24

The crystal data of compound 1 were collected on a Bruker APEX-II CCD detector,
employing a graphite-monochromated Cu-K o radiation (1 = 1.54178 A) and
operating in the ¢-o scan mode. The structures were solved by direct methods using
SHELXS-97 (Sheldrick 2008), and refinements were performed with SHELXL-2013
(Sheldrick 2013) using full-matrix least-squares calculations on F2. All non-hydrogen
atoms were refined anisotropically, and the hydrogen atom positions were
geometrically idealized and allowed to ride on their parent atoms. The crystal data of
compounds 5, 13, 18, and 24 were obtained on a Bruker D8 Venture diffractometer.
The crystal was kept at 169.96 K during data collection. Using Olex2?, the structure
was solved with the ShelXT? structure solution program using Intrinsic Phasing and

refined with the ShelX L2 refinement package using Least Squares minimisation.

References

(1) Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009), J. Appl.
Cryst. 42, 339-341.

(2) Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.

(3) Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.
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Table S1. Comparison of NMR Data of Our 18 and Du’s Fortunolide A’

18 (pyridine-ds) 18 (CDCls) fortunolide A (CDCls)
No. on (Jin Hz) oc on (Jin Hz) oc on (Jin Hz) oc
1 2.99, m 46.8 287, m 457 2.83,m 45.6
2 4.79,t(4.4) 783  474m 773 4T71,t(4.4) 77.2
3 1.37, brd (14.8) 29.52  1.45, overlap 289 146,m 28.8
1.87,dd (14.8, 10.2) 1.85, overlap 1.84, m
4  154,m 30.7  1.45, overlap 301 1.41,q(6.8) 30.0
50.9 49.8 49.7
6 1.99, ddd (14.2, 8.5, 4.3) 195 1.85, overlap 179 176,m 17.9
3.09, ddd (14.2, 9.9, 5.6) 2.69, m 2.65,m
7 2.54, ddd (16.3, 8.5, 5.6) 29.12 256, m 287 252, m 284
3.26, dddd (16.3,9.9,4.3,1.7) 3.15,m 3.08, m
8 144.5P 144.4 143.8
9 144.8° 146.0 145.1
10 87.4 86.9 86.8
11 145.9° 147.0 146.2
12 146.5P 147.8 147.0
13 7.13,brs 1419 6.81, brs 140.8 6.68,d (2.0) 140.8
14 186.3 185.8 186.0
15  7.10, brs 140.1  6.78, brs 1388 6.67,d (2.0) 138.8
16 2.02,s 24.6 2.22,s 248  215,s 24.4
18 174.9 173.7 1735
19  0.94,d(7.0) 20.1 0.93,d(6.1) 195 0.90,d (6.9) 19.3
20  2.48,dd (19.0,2.9) 36.2 2.48, brd (19.0) 36.0 2.43,dd (19.0,3.0) 35.7

2.90, dd (19.0, 10.0)
abAssignment may be interchangeable.

3.34, dd (19.0, 9.0)

3.28, dd (19.0, 9.5)

Reference

(1) Du, J.; Chiu, M. H.; Nie, R. L., J. Nat. Prod. 1999, 62, 1664-1665.
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Table S2. Comparison of NMR Data of Our 24, Zhao’s 14-epi-Cephafortoid A?, and
Ni’s Cephinoid Q2

cephinoid Q, in 14-epi-cephafortoid

24, in acetone-ds acetone-ds 24,in CDCls A, in CDCls
O O O O
No. & (Jin Hz) X (JinHy % (Jin Ha) & (JinHz)
1 456 2.86,m 455  2.86, 450 2.94,dd (7.7,5.3) 45.0 2.96, dd
overlap (7.7,5.3)
2 79.4 4.68, m 79.4  4.68,dd 78.5 4.85,dd (5.3, 3.9) 78.5 4.85, dd
(4.8,4.2) (5.3,3.9)
3 758  3.60,q (4.2) 757  3.60,q 751  3.71,dd (4.2, 3.9) 751  3.73,t
4.2) (3.9
4 34.6 1.94,m 34.6 1.96, 34.0 1.83,m 34.1 184, m
overlap
5 46.9 46.8 46.4 46.4
6 266 198, m 266 1.99,m 257 1.85m 25.8 a1.86,m
1.82, td (13.9, 1.81, td 2.06, m £2.07, m
4.4) (13.9, 4.5)
7 305 193, m 30,5  1.95, 29.8  1.99,m 29.8 «2.00,m
overlap
145 m 1.46, m 1.37, dddd £1.39, m
(14.4, 135,
10.9, 4.5)
8 344 288, m 343 2487, 336 2.84,m 33.6 2.86, m
overlap
9 170.0 170.0 1711 171.0
10 480 2.92,d(7.9) 48.0  2.94, 475  2.85,d(7.8) 475 2.86,d
overlap 7.7)
11 147.4 147.4 147.5 1475
12 27.7 2.76, m 21.7 2.75, m 26.9 2.84, m 26.9 2.85,m
13 42.2 2.09, m 42.1 2.09, 41.1 1.69,ddd (13.7,9.8, 411 £L71, m
overlap 3.2)
1.70, ddd 1.70,m 215, m a2.16,m
(135,9.8, 3.5)
14 66.9 4,18, m 66.7 4,18, m 67.3 4.26, m 67.3 4,28, m
15 434 2.12,m 434 2.14, 42.0 190, m 42.0 al9l m
overlap
1.90, m 1.93, 212, m £2.13, m
overlap
16 18.6 1.15,d (7.4) 18.6 1.15,d 18.2 1.17,d (7.3) 18.3 1.19,d
(7.2) (7.2)
18 1754 175.4 175.2 175.1
19 16.2 0.90,d (7.1) 16.3 0.91,d 16.1 0.96,d (7.2) 16.1 0.98,d
(6.6) (7.2)
20 203.4 203.3 204.8 204.6
3- 4.47, brs 4.52,d
OH 4.2)
14- 3.68, brs 3.72,d
OH (4.2)
Reference

(1) Zhao, J. X.; Fan, Y. Y.; Xu, J. B.; Gan, L. S.; Xu, C. H.; Ding, J.; Yue, J. M., J. Nat. Prod. 2017,
80, 356-362.

(2) Ni, L.; Zhong, X. H.; Chen, X. J.; Zhang, B. J.; Bao, M. F.; Cai, X. H., Phytochemistry. 2018, 151,
50-60.
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Table S3. X-ray Crystallographic Data for Fortalpinoid A (1)2

Empirical formula C19H2004

Formula weight 312.35

Temperature 296(2) K

Wavelength 1.54178 A

Crystal system Orthorhombic

Space group P212121

Unit cell dimensions a=7.0950(2) A, a =90

b=9.6876(2) A, p=90°
c=22.3117(5) A, y = 90°

Volume 1533.56(6) A2

z 4

Density (calculated) 1.353 Mg/m?

Absorption coefficient 0.766 mm*

F(000) 664

Crystal size 0.200 x 0.170 x 0.120 mm?®
Theta range for data collection 6.547 t0 66.979<

Index ranges -8<=h<=8, -10<=k<=11, -26<=I<=24
Reflections collected 27589

Independent reflections 2731 [R(int) = 0.0438]
Completeness to theta = 67.679° 97.9 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7456 and 0.6462
Refinement method Full-matrix least-squares on F?
Data / restraints / parameters 2731/0/212

Goodness-of-fit on F2 1.052

Final R indices [I1>2sigma(1)] R1=0.0329, wR2 = 0.0892

R indices (all data) R1 =0.0345, wR2 = 0.0910
Absolute structure parameter -0.04(6)

Extinction coefficient 0.0071(18)

Largest diff. peak and hole 0.123 and -0.103 e. A

¥Crystals of 1 were obtained from methanol.
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Table S4. X-ray Crystallographic Data for Fortalpinoid E (5)?

Empirical formula C19H200s

Formula weight 327.34

Temperature 169.98 K

Wavelength 1.34139 A

Crystal system Orthorhombic

Space group P2:2:2;

Unit cell dimensions a=7.64650(10) A, « = 90<

b=12.9601(2) A f=90°
¢ =15.2245(3) A, y = 90°

Volume 1508.74(4) A2

z 4

Density (calculated) 1.441 Mg/m?®

Absorption coefficient 0.551 mm*!

F(000) 692

Crystal size 0.1 x0.08 x 0.06 mm?®

Theta range for data collection 3.897 to 54.886<

Index ranges -9<=h<=7, -15<=k<=15, -18<=[|<=18
Reflections collected 16118

Independent reflections 2820 [R(int) = 0.0315]
Completeness to theta = 53.594° 97.8 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7508 and 0.6294
Refinement method Full-matrix least-squares on F?
Data / restraints / parameters 2820/0/ 221

Goodness-of-fit on F2 1.083

Final R indices [I1>2sigma(1)] R1=0.0358, wR2 = 0.1021

R indices (all data) R1=0.0363, wR2 = 0.1028
Absolute structure parameter 0.01(5)

Extinction coefficient n/a

Largest diff. peak and hole 0.468 and -0.394 e. A

¥Crystals of 5 were obtained from methanol.
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Table S5. X-ray Crystallographic Data for Fortalpinoid M (13)?

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 53.594°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(1)]
R indices (all data)

Absolute structure parameter
Extinction coefficient
Largest diff. peak and hole

C19H2404

316.38

169.98 K

1.34139 A

Orthorhombic

P2:212;

a=9.0757(2) A, a =90°
b =10.2698(2) A, g =90°
c =16.8446(3) A, y = 90<
1570.01(5) A3

4

1.338 Mg/m?

0.481 mm*

680

0.15x 0.12 x 0.08 mm?
4.387 t0 54.904<

-11<=h<=8, -12<=k<=12, -20<=I<=16

12577

2950 [R(int) = 0.0446]

98.7 %

Semi-empirical from equivalents
0.7508 and 0.5953

Full-matrix least-squares on F?
2950/0/211

1.054

R1=0.0317, wR2 = 0.0815
R1 =0.0329, wR2 = 0.0825
0.10(8)

n/a

0.230 and -0.185 e.A*®

¥Crystals of 13 were crystallized from methanol.
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Table S6. X-ray Crystallographic Data for Fortunolide A (18)?

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 53.594°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Extinction coefficient
Largest diff. peak and hole

C19H2004

312.35

170 K

1.34139 A

Orthorhombic

P2:212;

a=10.0126(3) A, . =90°
b=11.8286(4) A, p=90°
¢ =12.3462(4) A, y=90<
1462.22(8) A3

4

1.419 Mg/m?

0.516 mm*

664

0.12 x 0.08 x 0.05 mm?
4.504 to 54.887<

-10<=h<=12, -10<=k<=14, -7<=I<=15

10297

2740 [R(int) = 0.0367]

99.8 %

Semi-empirical from equivalents
0.7508 and 0.5964

Full-matrix least-squares on F?
2740/0/ 219

1.107

R1 =0.0304, wR2 = 0.0713
R1 =0.0332, wR2 = 0.0733
0.02(11)

n/a

0.161 and -0.150 e. A

¥Crystals of 18 were obtained from methanol.
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Table S7. X-ray Crystallographic Data for 14-epi-Cephafortoid A (24)?

Empirical formula Ci9H2807

Formula weight 368.41

Temperature 169.96 K

Wavelength 1.34139 A

Crystal system Monoclinic

Space group cl21

Unit cell dimensions a=18.8453(3) A, « = 90°

b =10.1003(2) A, p = 106.5500(10)°
c=9.7629(2) A, y = 90°

Volume 1781.31(6) A2

z 4

Density (calculated) 1.374 Mg/m?®

Absorption coefficient 0.555 mm*

F(000) 792

Crystal size 0.2x0.18 x0.15 mm?®

Theta range for data collection 8.129 to 54.853<

Index ranges -22<=h<=22, -12<=k<=12, -11<=I<=11
Reflections collected 11486

Independent reflections 3240 [R(int) = 0.0282]
Completeness to theta = 53.594° 95.9 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7508 and 0.6018
Refinement method Full-matrix least-squares on F?
Data / restraints / parameters 3240/1/ 253

Goodness-of-fit on F2 1.067

Final R indices [I1>2sigma(1)] R1=0.0280, wR2 = 0.0743

R indices (all data) R1=0.0281, wR2 = 0.0744
Absolute structure parameter 0.07(4)

Extinction coefficient n/a

Largest diff. peak and hole 0.194 and -0.252 e. A

¥Crystals of 24 were obtained from methanol.
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Table S8. Cytotoxicity of Cephalotaxus Troponoids against Tumor Cell Lines (ICso
in 1M)

A-549 HL-60
1 103£23 NA“
2 254+11.0 38.4+12.8
3 220+ 1.4 NA“
5 45+0.1 6.8+0.9
6 24+0.1 22+0.3
8 1.0+£0.1 9.8+3.6
10 11.5+1.9 17.2+5.6
19 24+0.6 3.5+0.1
21 57+1.6 20.0+ 1.7

Adr? 0.44 +0.10 0.075+0.013

“ICs0 > 50 M was considered inactive (NA).
bAdr (adriamycin) was used as positive control.
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HMBC H~C NOESY H#*H
Figure S1. Selected 2D NMR correlations of compound 2.

HMBC H~C NOESY H#*H

Figure S2. Selected 2D NMR correlations of compound 3.

COSY H=—=H
HMBC H~C NOESY HA*H

Figure S3. Selected 2D NMR correlations of compound 4.

20



HMBC H~™C NOESY H/*H

Figure S4. Selected 2D NMR correlations of compound 5.

HMBC H~C NOESY H#*H

Figure S5. Selected 2D NMR correlations of compound 6.

HMBC H~C NOESY H#*H

Figure S6. Selected 2D NMR correlations of compound 7.
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Figure S7. ECD spectra of compounds 1, 2, 3, and 7
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Figure S8. ECD spectra of compounds 4, 5, and 6
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Figure S9. Selected 2D NMR correlations of compound 8.

HMBC H~C NOESY H#*H

Figure S10. Selected 2D NMR correlations of compound 9.
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Figure S11. ECD spectra of compounds 8, 9, and 21
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COSY H==H
HMBC H~C

Figure S12. Selected 2D NMR correlations of compound 10.
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Figure S13. ECD spectra of compounds 10, 22, and 23
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HMBC H™C NOESY H#*H

Figure S17. Selected 2D NMR correlations of compound 17.
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Figure S18. *H NMR spectrum of fortalpinoid A (1) in CDCls
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Figure S20. HSQC spectrum of fortalpinoid A (1) in CDCIS3.
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Figure S21. HMBC spectrum of fortalpinoid A (1) in CDCls,
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Figure S22. *H-'H COSY spectrum of fortalpinoid A (1) in CDCls,
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Figure S24. (+)-ESIMS spectrum of fortalpinoid A (1).

LCT PXE KE324

]

314.1

1261 194.1208.0
el 3

100 150 200 250 300

CCF-18-A-H 10 (0.196) Cm (10) L

~ 27-0ct-2017

18:26:48
TOF MS ES+
3.88e3

Figure S25. (+)-HRESIMS spectrum of fortalpinoid A (1).

Elemental Composition Report

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
57 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Page 1

Elements Used:
C:0-500 H:0-1000 O©:0-500
LCT PXE KE324 27-0ct-2017 18:26:48
CCF-18-A-H 35 (0.742) Cm (34:35)
1: TOF M5 ES+
7.61e+003
100 313.:1441
]
%
314.1480
3151505
286.0083
| 29908 295.1389 301.1442 305 1567 311.1351 321.2427 3271141 3311875 335.2802
ey T T RERR L B T T T RN ERDLE | AR | o R T | R T T Miz
285.0 200.0 295.0 300.0 305.0 310.0 3150 3200 3250 330.0 335.0
Minimum: -1.5
Maximum: 5.0 3.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
313.1441 313.1440 0.1 0.3 9.5 224.4 0.0 Cl% HZ1 04
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inoid A (1).

Figure S26. IR spectrum of fortalp
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Figure S28. 3C NMR spectrum of fortalpinoid B (2) in pyridine-ds.
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Figure S29. *H NMR spectrum of fortalpinoid B (2) in methanol-da.
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Figure S30. 3C NMR spectrum of fortalpinoid B (2) in methanol-da.
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Figure S31. HSQC spectrum of fortalpinoid B (2) in pyridine-ds.
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Figure S32. HMBC spectrum of fortalpinoid B (2) in pyridine-ds
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Figure S33. 'H-'H COSY spectrum of fortalpinoid B (2) in pyridine-ds.
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Figure S34. NOESY spectrum of fortalpinoid B (2) in pyridine-ds
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Figure S35. NOESY spectrum of fortalpinoid B (2) in methanol-da.
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Figure S36. (+)-ESIMS spectrum of fortalpinoid B (2).
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Figure S38. (+)-HRESIMS spectrum of fortalpinoid B (2).

Figure S39. IR spectrum of fortalpinoid B (2).

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
115 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
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C:0-100 H:0-1000 O:0-500 Na: 0-1
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Figure S40. *H NMR spectrum of fortalpinoid C (3) in pyridine-ds.
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Figure S41. 3C NMR spectrum of fortalpinoid C (3) in pyridine-ds.
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Figure S42. HSQC spectrum of fortalpinoid C (3) in pyridine-ds.
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Figure S43. HMBC spectrum of fortalpinoid C (3) in pyridine-ds.
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Figure S44. *H-'H COSY spectrum of fortalpinoid C (3) in pyridine-ds.
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Figure S45. NOESY spectrum of fortalpinoid C (3) in pyridine-ds.
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Figure S46. (+)-ESIMS spectrum of fortalpinoid C (3).
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Figure S48. (+)-HRESIMS spectrum of fortalpinoid C (3).

Elemental Composition Report

Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

106 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-100 H:0-1000 O:0-500 MNa:0-1

Page 1
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Figure S49. IR spectrum of fortalpinoid C (3).
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Figure S50. *H NMR spectrum of fortalpinoid D (4) in CDCls.
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Figure S52. HSQC spectrum of fortalpinoid D (4) in CDCla.
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Figure S53. HMBC spectrum of fortalpinoid D (4) in CDCla.

[ HIH

|

L

= e
4 @ -
o s & @ g ®
E-]
s @ - _a o . ® o 15: &
R . .2
. [~ E o3 o2 2 = 2
8 g € Sowm o
- & - LY < S []
° : - < - e ‘o ° @
H [
Lo 3 o oo
o
- < -] ° -]
=3
- oG - L -4
° o= L -]
> Ed ]
P
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

12 (ppm)

43

+20
130
F40
F50
+60
170
180
+90
F100
F110
1120
130
F140

-150

- F2.0
F2.5
F3.0
F3.5
r4.0
r4.5
F5.0
5.5
F6.0
F6.5
F7.0

-7.5

f1 (ppm)

fl (ppm)



Figure S54. *H-'H COSY spectrum of fortalpinoid D (4) in CDCls.
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Figure S55. NOESY spectrum of fortalpinoid D (4) in CDCls.
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Figure S56. (+)-ESIMS spectrum of fortalpinoid D (4).
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Figure S57. (+)-HRESIMS spectrum of fortalpinoid D (4).

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction; Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
386 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-100 H:0-1000 O:0-500 Na:0-1
LCT PXE KE224 28-Jan-2018 18:21:.50
CCF-43-d 27 (0.582) Cm (17:27)
1: TOF MS ES+
1.556+004
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Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
653.3113 653.3114 -0.1 -0.2 18.5 185.2 0.0 C40 H45 o8

45



D (4).

inoi

Figure S58. IR spectrum of fortalp
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Figure S59. *H NMR spectrum of fortalpinoid E (5) in pyridine-ds.
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Figure S60. 3C NMR spectrum of fortalpinoid E (5) in pyridine-ds.
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Figure S61. HSQC spectrum of fortalpinoid E (5) in pyridine-ds.
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Figure S62. HMBC spectrum of fortalpinoid E (5) in pyridine-ds.
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Figure S63. H-'H COSY spectrum of fortalpinoid E (5) in pyridine-ds.
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Figure S64.
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NOESY spectrum of fortalpinoid E (5) in pyridine-ds.
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Figure S65. (+)-ESIMS spectrum of fortalpinoid E (5).
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Figure S66. (—)-ESIMS spectrum of fortalpinoid E (5).
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Figure S67. (+)-HRESIMS spectrum of fortalpinoid E (5).
Qualitative Analysis Report
Data Filename ESIH_20180525_YIJM_GZP_05.d Sample Name D4-CCF-68-d
Sample Type Sample Position P1-AS
Instrument Name Agilent G6520 Q-TOF Acq Method 20160322_MS_ESIH_POS_1imin.m
Acquired Time 5/25/2018 12:09:54 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by ZZY
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
105 0 ESL
x10 6 |+ESI Scan (rt: 0.2-0.2 min, 2 scans) Frag=105.0V ESIH_20180525_YJM_GZP_05.d
1.8
329.1381
16
1.4
1.2
1
0.8
0.6
0.4 330.1424
0.2
. 331.1445 332 1671 337.1263
326 327 328 320 330 331 332 333 334 335 336 337
Counts vs. Mass-to-Charge (m/z)
Formula C; Results
Im/z ICaIc m/z |Diff (mbDa) IDiff (ppm) |lnn Formula |[nn
[ 329.1381] 329.1384] 0.24] 0.73]C19 H21 05 [m++ |
-~ End OF Report ---
Agilent Technologies Page 1 of 1 Printed at: 12:13 on: 5/25/2018
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Figure S68. IR spectrum of fortalp
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Figure S69. *H NMR spectrum of fortalpinoid F (6) in CDCls.
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Figure S70. *H NMR spectrum of fortalpinoid F (6) in pyridine-ds.
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Figure S71. 3C NMR spectrum of fortalpinoid F (6) in CDCls.
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Figure S72. HSQC spectrum of fortalpinoid F (6) in CDCls.
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Figure S73. HMBC spectrum of fortalpinoid F (6) in CDCls.
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Figure S74. *H-'H COSY spectrum of fortalpinoid F (6) in CDCls.
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Figure S75. NOESY spectrum of fortalpinoid F (6) in CDCls.
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Figure S76. NOESY spectrum of fortalpinoid F (6) in pyridine-ds.
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Figure S78. (—)-ESIMS spectrum of fortalpinoid F (6).

LCT PXE KE324 ~ 29-Jan-201§
18:56:00
| CCF-54.c- 25 (0.316) Cm (25) 1: TOF MS ES-
| 100, 655,25 17263
1
|
32712
By
656 25
28313
37313
28,13 |
|
363.10 |
L i 264.13 |10 14| 8
265.10f 84.47 )
11944 568 100 l l 15 ; 73333[17023 1o oo 0y 99788 86311
D‘W..‘-‘..-; e miz
10c 150 200 250 300 350 400 450 500 550 6O 1000

Figure S79. (+)-HRESIMS spectrum of fortalpinoid F (6).

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 PPM [ DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Menoisctopic Mass, Even Electron lons

115 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-100 H:0-1000 ©O:0-500 Na:0-1

LCT PXE KE324 28-Jan-2018 18:03:49
CCF-54-c 160 (1.886) Cm (122:160}

1: TOF MS ES+
3.61e-004
100= 329,1381
e
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Figure S80. IR spectrum of fortalp

410241
LL7STLT

29 °9va%
£0 'Fz6c

80 °T0gE

o8-
95+
94—:
ozl
90-
88+

,,
o
g
=
AOUEY ) TUSUEI] Y,

G8'8SLT

86 -
84—
82+

3000 2500 2000 1500 1000 500
Vavenumbers (cm-1)

3500

4000

Figure S81. *H NMR spectrum of fortalpinoid G (7) in methanol-da.
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Figure S82. 3C NMR spectrum of fortalpinoid G (7) in methanol-da.
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Figure S84. HMBC spectrum of fortalpinoid G (7) in methanol-d..
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Figure S85. H-'H COSY spectrum of fortalpinoid G (7) in methanol-da.
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Figure S86.
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NOESY spectrum of fortalpinoid G (7) in methanol-da.
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Figure S87. (+)-ESIMS spectrum of fortalpinoid G (7).
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Figure S88. (—)-ESIMS spectrum of fortalpinoid G (7).
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Figure S89. (—)-HRESIMS spectrum of fortalpinoid G (7).
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Figure S91. *H NMR spectrum of fortalpinoid H (8) in CDCla.
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Figure S92. 3C NMR spectrum of fortalpinoid H (8) in CDCls.

a ﬁ — o — 0 — B~ 80 v O W —
0 ) TS DGO~ sl o N O N og
o0 - = =t = NN oenoen 00 I~ \O [aal Nl 00 T — OO
— - A A o~ - ~ W =t LaaBas Il co BN o el o BN o
| | N B | | I A
L | \N l ‘ ‘ l | \ ‘ , \ ’

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

1 (ppm)
Figure S93. HSQC spectrum of fortalpinoid H (8) in CDCla.
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Figure S94. HMBC spectrum of fortalpinoid H (8) in CDCla.
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Figure S95. *H-'H COSY spectrum of fortalpinoid H (8) in CDCla.
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Figure S96.
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NOESY spectrum of fortalpinoid H (8) in CDCls.
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Figure S97. (+)-ESIMS spectrum of fortalpinoid H (8).
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Figure S98. (+)-HRESIMS spectrum of fortalpinoid H (8).
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Figure S99. IR spectrum of fortalpinoid H (8).
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Figure S100. *H NMR spectrum of fortalpinoid 1 (9) in methanol-da.
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Figure S101. *3C NMR spectrum of fortalpinoid 1 (9) in methanol-da.
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Figure S102. HSQC spectrum of fortalpinoid I (9) in methanol-da.
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Figure S103. HMBC spectrum of fortalpinoid | (9) in methanol-da.
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Figure S104. *H-'H COSY spectrum of fortalpinoid I (9) in methanol-da.
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Figure S105. NOESY spectrum of fortalpinoid | (9) in methanol-ds.
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Figure S106. (+)-ESIMS spectrum of fortalpinoid I (9).
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Figure S107. (-)-ESIMS spectrum of fortalpinoid I (9).
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Figure S108. (+)-HRESIMS spectrum of fortalpinoid I (9).

Qualitative Analysis Report
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Figure S109. IR spectrum of fortalpinoid 1 (9).
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Figure S110. *H NMR spectrum of fortalpinoid J (10) in pyridine-ds.
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Figure S111. *3C NMR spectrum of fortalpinoid J (10) in pyridine-ds.
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Figure S112. HSQC spectrum of fortalpinoid J (10) in pyridine-ds.
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Figure S113. HMBC spectrum of fortalpinoid J (10) in pyridine-ds.
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Figure S114. *H-'H COSY spectrum of fortalpinoid J (10) in pyridine-ds.
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Figure S115. NOESY spectrum of fortalpinoid J (10) in pyridine-ds.
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Figure S116. (+)-ESIMS spectrum of fortalpinoid J (10).
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Figure S117. (-)-ESIMS spectrum of fortalpinoid J (10).
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Figure S118. (-)-HRESIMS spectrum of fortalpinoid J (10).
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Figure S120. *H NMR spectrum of fortalpinoid K (11) in CDCls.
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Figure S121. *3C NMR spectrum of fortalpinoid K (11) in CDCls.
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Figure S122. HSQC spectrum of fortalpinoid K (11) in CDCla.
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Figure S123. HMBC spectrum of fortalpinoid K (11) in CDCla.
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Figure S124. *H-'H COSY spectrum of fortalpinoid K (11) in CDCls.
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Figure S125. ROESY spectrum of fortalpinoid K (11) in CDCls.
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Figure S126. *H NMR spectrum of fortalpinoid K (11) in pyridine-ds.
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Figure S127. *3C NMR spectrum of fortalpinoid K (11) in pyridine-ds.
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Figure S128. HSQC spectrum of fortalpinoid K (11) in pyridine-ds.
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Figure S129. HMBC spectrum of fortalpinoid K (11) in pyridine-ds.
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Figure S130. *H-'H COSY spectrum of fortalpinoid K (11) in pyridine-ds.
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Figure S131. NOESY spectrum of fortalpinoid K (11) in pyridine-ds.
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Figure S132. (+)-ESIMS spectrum of fortalpinoid K (11).

|
| CCF-33-a 152 (1.793) Cm (148:168)
| 100

LCT PXE KE324

27

716.28

01-Feb-2018
18:54:18

1: TOF MS ES* |
524

|

|

Figure S133. (-)-ESIMS spectrum of fortalpinoid K (11).
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Figure S134. (-)-HRESIMS spectrum of fortalpinoid K (11).
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Single Mass Analysis
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Figure S135. IR spectrum of fortalpinoid K (11).
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Figure S136. ECD spectra of fortalpinoid K (11).
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Figure S137. *H NMR spectrum of fortalpinoid L (12) in methanol-da.

9L 061
SLLOY
90689
8018
1S706
€€'806
69°€T6
Povie
€0°L16
0616
08°SL6
8T¥86 F
TL'S86
0686
866867}
8TL66
1€€00T
€EV001
£F°0T0T
ST'ET0T
0S¥I0T
81'ST01
9L9C01
IL9€h T

1€7€9¢6T
00081
ao.owf%

80°TEITH
SLECOT

66591
80°LS9T]
698591
LLT199T
681L9T
90°LLLT
60°6LLT
0T'I8LT
60°¢8LT
000661
689661
eI
mw.meNW
0L'65¢¢C
Pee9Te
LO'LTYT
SO/ pi7a)

06hPT:
1SHshT
96°SShT
ISLShT
Y0 €9VT

Nogo
18670
ZOTT

=480

=E6'0

00T
N850

For1

50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08

52

f1 (ppm)

86



Figure S138. 13C NMR spectrum of fortalpinoid L (12) in methanol-da.
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Figure S139. HSQC spectrum of fortalpinoid L (12) in methanol-da.
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Figure S140. HMBC spectrum of fortalpinoid L (12) in methanol-da.
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Figure S141. *H-'H COSY spectrum of fortalpinoid L (12) in methanol-da.
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Figure S142. NOESY spectrum of fortalpinoid L (12) in methanol-da.
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Figure S143. (-)-ESIMS spectrum of fortalpinoid L (12).
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Figure S144. (-)-HRESIMS spectrum of fortalpinoid L (12).
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Figure S145. IR spectrum of fortalpinoid L (12).
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Figure S146. ECD spectra of fortalpinoid L (12).
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Figure S147. *H NMR spectrum of fortalpinoid M (13) in CDCls.
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Figure S148. 13C NMR spectrum of fortalpinoid M (13) in CDCls.
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Figure S149. HSQC spectrum of fortalpinoid M (13) in CDCls.
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Figure S150. HMBC spectrum of fortalpinoid M (13) in CDCls.
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Figure S151. *H-'H COSY spectrum of fortalpinoid M (13) in CDCls.

o
o ° ©
Q O
8 @
— 0 9 & o Q0
< (o] =288 -

r0.5

F1.0

FL.5

2.0

F2.5

3.0

4.0

4.5

5.0

5.0 4.5 4.0 3.5 0( 2.5 2.0 1.5 1.0

0.5

F2.0

F2.5

F3.0

F3.5

r4.0

r4.5

5.0

f1 (ppm)

fl (ppm)



Figure S152. NOESY spectrum of fortalpinoid M (13) in CDCls.
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Figure S153. (+)-ESIMS spectrum of fortalpinoid M (13).
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Figure S154. (-)-ESIMS spectrum of fortalpinoid M (13).
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Figure S155. (-)-HRESIMS spectrum of fortalpinoid M (13).
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Figure S156. IR spectrum of fortalpinoid M (13).
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Figure S157. *H NMR spectrum of fortalpinoid N (14) in CDCl3
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Figure S158. 13C NMR spectrum of fortalpinoid N (14) in CDCls.
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Figure S159. HSQC spectrum of fortalpinoid N (14) in CDCla.
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Figure S160. HMBC spectrum of fortalpinoid N (14) in CDCla.
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Figure S161. *H-'H COSY spectrum of fortalpinoid N (14) in CDCla.
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Figure S162. NOESY spectrum of fortalpinoid N (14) in CDCla.
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Figure S163. (+)-ESIMS spectrum of fortalpinoid N (14).
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Figure S164. (—)-ESIMS spectrum of fortalpinoid N (14).
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Figure S165. (-)-HRESIMS spectrum of fortalpinoid N (14).
El tal Composition Rep Page 1
Single Mass Analysis

Tolerance = 3.0 PPM [ DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3

Monoisatopic Mass, Even Electron lons

113 formulaie) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
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Figure S166. IR spectrum of fortalpinoid N (14).
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Figure S167. *H NMR spectrum of fortalpinoid O (15) in methanol-da.
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Figure S168. 13C NMR spectrum of fortalpinoid O (15) in methanol-da.
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Figure S169. HSQC spectrum of fortalpinoid O (15) in methanol-da.

TN R i

r25

F35

H45

fl (ppm)

50
55
60

F65

r70

©) F75

] 80

—
—

—_—
s
—3
—

—

k-

—

1

48 46 44 42 40 38 3.6 34 32 30 28 26 24 22 20 18 16 14 12 10 08
12 (ppm)

102



Figure S170. HMBC spectrum of fortalpinoid O (15) in methanol-d..
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Figure S171. *H-'H COSY spectrum of fortalpinoid O (15) in methanol-da.
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Figure S172. NOESY spectrum of fortalpinoid O (15) in methanol-d..

ol

(=]

0o

0

® @

> @

r1.0

=15

2 (ppm)

Figure S173. (-)-ESIMS spectrum of fortalpinoid O (15).
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Figure S174. (-)-HRESIMS spectrum of fortalpinoid O (15).
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Figure S176. *H NMR spectrum of fortalpinoid P (16) in CDCls.
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Figure S177. *3C NMR spectrum of fortalpinoid P (16) in CDCls.
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Figure S178. HSQC spectrum of fortalpinoid P (16) in CDCla.
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Figure S179. HMBC spectrum of fortalpinoid P (16) in CDCls.
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Figure S180. *H-'H COSY spectrum of fortalpinoid P (16) in CDCls.
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Figure S181. NOESY spectrum of fortalpinoid P (16) in CDCls.
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Figure S182. (-)-ESIMS spectrum of fortalpinoid P (16).
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 2.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
150 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-500 H:0-1000 O:0-500 Na: 0-2
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Figure S184. IR spectrum of fortalpinoid P (16).
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Figure S185. *H NMR spectrum of fortalpinoid Q (17) in CDCla.
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Figure S186. 13C NMR spectrum of fortalpinoid Q (17) in CDCls.
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Figure S187. HSQC spectrum of fortalpinoid Q (17) in CDCla.
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Figure S188. HMBC spectrum of fortalpinoid Q (17) in CDCla.
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Figure S189. *H-'H COSY spectrum of fortalpinoid Q (17) in CDCla.

A
Qe B 2B o
Q@
@ 2 & e °©
o -
ol 09 @
3
@) ® é

Q Q
—ﬁ o (=] [=]
50 48 46 44 42 4.0 38 3.6 3.4 32 30 282624222018 1.6 14 12 1.0
2 (ppm)

112

F3.5

5.0

fl (ppm)

f1 (ppm)



Figure S190. NOESY spectrum of fortalpinoid Q (17) in CDCla.

113

_A
(o] 0 o . 10
) i
_ (=4
e @. [+ e ;° o L]
Q 0 & ) o 0 (15
a
0 e 7 é 0
0 o G o 2.0
@@ g 00 - . 2.5
] 0
o Do Zqe, @
ity 3.0
- U 0 :
06 o [¢]
3.5
4.0
4.5
j 0 0 2 o 5.0
504846444240 38 36 3432302826242220181614121008
12 (ppm)
Figure S191. (+)-ESIMS spectrum of fortalpinoid Q (17).
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Figure S192. (-)-ESIMS spectrum of fortalpinoid Q (17).
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Figure S193. (-)-HRESIMS spectrum of fortalpinoid Q (17).

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
115 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-100 H:0-1000 O:0-500 Na:0-1
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Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
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Figure S194. IR spectrum of fortalpinoid Q (17).
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