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NMR Spectra
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Figure S1. 'H NMR spectrum of compound 2a (DMSO-ds, 500 MHz)
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Figure S2. 13C NMR spectrum of compound 2a (DMSO-de, 125 MHz)
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Figure S4. 13C NMR spectrum of compound 2b (D20 + NaOD, 125 MHz)
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Figure S5. 'H NMR spectrum of compound 2c¢ (D20 + NaOD, 500 MHz)
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Figure S6. 13C NMR spectrum of compound 2¢ (D20 + NaOD, 125 MHz)
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Figure S7. 'H NMR spectrum of compound 6 (DMSO-ds, 100 °C, 500 MHz)
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Figure S8. 1°F NMR spectrum of compound 6 (DMSO-ds, 100 °C, 470 MHz)
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Figure S9. 13C NMR spectrum of compound 6 (DMSO-ds, 125 MHz)

180 170 160 150 140 130 120 110 100

190

000-—

0T
NﬂA.V.
9T~
60T
mm.i.\
ST/
59'7-
T
wv.T/,

6°7-F
vm.i_

092
Nm.N\
e
05'€
S5
%5
€
PEY
PE -
TLb~
9L'p-"

G586 —

2891
€89+
¥8'9-
589
989/
8'9
v
(23
mmww.
952
95
Er8~
618"

= 00°€
687
0€'s
T oov

JorI
Trem
10T

781
ELE
10T
99'0
€01

E 960

E oogt

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5
f1 (Mm)

Figure $10. *H NMR spectrum of compound 7 (DMSO-de, 100 °C, 500 MHz)

5.0

5.5

9.0 8.5 8.0 75 7.0 6.5 6.0

9.5




10

20

30

00°0-—
S6'T
56T+
96T =007
6T
66T
00z [«
107
107 Lo =
[ o mm
L~ S
% < 865 —
N S)
- NU 58'69~
69°0L—
r2 O i
S ST'2L
[ )
Lo lﬂ
L O
LN
w3
[0
=
w w T N
! z [
= L 5 69'90T
o J FCc £8'901
=]
mY|Mm o 270z - ]
9002~ o — )= o o L 08'8TT~_
1oz = J 72 = 1 Feeo £ [T61T-
T 4 e QO g1
...w £9°6ET
I - |
5w
Lm R
- m Al
I . "
> B3LET ]
L 00'BET )
“ 9 286ET
- a vm.mmj_,«
. 0 L0
[~ e 05°SHT 4
LS E%ELT,
9887
-8 W 087751
L & £5°pST-
-, 00TLT—
Rl
1
L
o m
-
=Ty
ST

50 40

60

70

80

90

f1 (M)

Figure S12. 3C NMR spectrum of compound 7 (DMSO-ds, 125 MHz)
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Figure $13. 'H NMR spectrum of compound (S5)-9 (DMSO-ds, 500 MHz)
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Figure S14. °F NMR spectrum of compound (5)-9 (DMSO-ds, 470 MHz)
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Figure S15. 3C NMR spectrum of compound (5)-9 (DMSO-de, 125 MHz)
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Figure S16. 'H NMR spectrum of compound 9 (DMSO-ds, 500 MHz)
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Figure S17. °F NMR spectrum of compound 9 (DMSO-ds, 470 MHz)
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Figure S18. 3C NMR spectrum of compound 9 (DMSO-ds, 125 MHz)
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HPLC Data
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Figure S19. HPLC of compound (5)-9 ((S,S)-Whelk-O1, MeOH-H,0 85 : 15, 0.8 mL/min; detection at
280 nm): t 17.3 min.
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Figure S20. HPLC of mixture of diastereomers 9 ((S,S)-Whelk-O1, MeOH—-H,0 85 : 15, 0.8 mL/min,
detection at 280 nm): ts;s 17.6 min (27%), trxs* 24.2 min (47%), trr 34.0 min (26%).
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Cytotoxicity Assessment

Table S1. Cell lines and composition of culture medium

Cell line

Composition of complete culture medium

CT-26 murine colon carcinoma

RPMI-1640 supplemented with 100 x Glutamayx,
100 x Penicillin-Streptomycin, 10% FBS, 0.1 M HEPES

4T1 murine mammary carcinoma

DMEM/F12 (4.5 mg/L glucose, 25 mM HEPES),
100 x Glutamax, 100 x Penicillin-Streptomycin, 10% FBS

MDA-MB-231 human breast
adenocarcinoma

DMEM/F12 (4.5 mg/L glucose, 25 mM HEPES),
100 x Glutamax, 100 x Penicillin-Streptomycin, 10% FBS

COL0201 human colorectal
adenocarcinoma

RPMI-1640, 100 x Glutamax, 100 x Penicillin-
Streptomycin, 10% FBS

HepG2 human hepatocellular
carcinoma

DMEM/F12 (4.5 mg/L glucose, 25 mM HEPES),
100 x Glutamax, 100 x Penicillin-Streptomycin, 10% FBS

A549 human non-small-cell lung
carcinoma

RPMI-1640 supplemented with 10% FBS,
2mM L-glutamine and 100 x Penicillin-Streptomycin

SK-BR-3 human breast
adenocarcinoma

RPMI-1640 supplemented with 10% FBS,
2mM L-glutamine and 100 x Penicillin-Streptomycin

SNU-1 human gastric carcinoma

RPMI-1640 supplemented with 10% FBS,
2mM L-glutamine and 100 x Penicillin-Streptomycin

Jurkat human acute T-lymphoblastic

leukemia

RPMI-1640 supplemented with 10% FBS,
2mM L-glutamine and 100 x Penicillin-Streptomycin

WI-38 human lung fibroblasts

RPMI-1640 supplemented with 10% FBS,
2mM L-glutamine and 100 x Penicillin-Streptomycin
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Figure S21. Viability of WI-38, A549, SK-BR-3, SNU-1, Jurkat, CT-26, MDA-MB-231, 4T1, COLO201,
HepG2 cells vs. logarithmic concentration of compound 1c after a 72-h incubation.
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Figure S22. Viability of WI-38, A549, SK-BR-3, SNU-1, Jurkat, CT-26, MDA-MB-231, 4T1, COLO201,
HepG2 cells vs. logarithmic concentration of compound 1d after a 72-h incubation.
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Figure $23. Viability of WI-38, A549, SK-BR-3, SNU-1, Jurkat, CT-26, MDA-MB-231, 4T1, COLO201,
HepG2 cells vs. logarithmic concentration of compound 1e after a 72-h incubation.
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Figure S24. Viability of WI-38, A549, SK-BR-3, SNU-1, Jurkat, CT-26, MDA-MB-231, 4T1, COLO201,
HepG2 cells vs. logarithmic concentration of compound 1f after a 72-h incubation.
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Figure S25. Viability of WI-38, A549, SK-BR-3, SNU-1, and Jurkat cells vs. logarithmic concentration
of compound 6 after a 72-h incubation.
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Figure S26. Viability of WI-38, A549, SK-BR-3, SNU-1, and Jurkat cells vs. logarithmic concentration
of compound 7 after a 72-h incubation.
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Cell Cycle Analysis

[C] Cell Cycle Analysis
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Figure S27. Diagrams of the COLO201 cell distribution by cell cycle phases: (a) without the addition
of the test compound (control) and after 24-h incubation with compound 1d at concentrations of

(b) 0.9x10°° M, (c) 1x10°® M, and (d) 2x107® M.
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[C] Cell Cycle Analysis

[C] Cell Cycle Analysis
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Figure $28. Diagrams of the MDA-MB-231 cell distribution by cell cycle phases: (a) without the
addition of the test compound (control) and after 24-h incubation with compound 1d at
concentrations of (b) 10x107® M, (c) 20x107® M, and (d) 30x107° M.

Table S2. Effect of compound 1d on the cell cycle of the COLO201 cells. Data are presented as M +

SD (n = 3).
Concentration (M) Number of cells (%) in cell cycle phase Cell proliferation
G0/G1 S G2M index (%)
0 63.38%+2.16 24.64+1.24 11.98+1.23 36.62+2.16
0.9x10°® 62.95+0.21 21.35+0.34%* 15.70+0.45* 37.05+0.21
1x10°° 63.21+0.29 21.38+0.70* 15.41+0.74* 36.7810.29
2x107® 64.60+0.97 18.51+0.99* 16.84+0.08* 35.35+0.96

* p < 0.05 compared to control.

Table S3. Effect of compound 1d on the cell cycle of the MDA-MB-231 cells. Data are presented as

M £SD (n =3).
Concentration (M) Number of cells (%) in cell cycle phase Cell proliferation
G0/G1 S G2M index (%)

0 48.01+1.94 31.22+1.81 20.78+1.00 52.00+£1.94
10x1076 60.92+0.91* 25.33+0.42* 13.74+1.13* 39.08+0.91*
20x10°® 62.13+1.98* 20.52+0.81* 17.05+1.36* 37.57+1.98*
30x10°° 59.37+1.02* 13.13+0.21* 27.49+1.22* 40.63+1.01*

* p <0.05 compared to control.
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