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Figure S1. Natural products with promising literature-reported activity against the coronavirus SARS-
CoV, which causes SARS. These natural products are categorized by their putative molecular targets: A.
spike protein of SARS-CoV.!-? The structure of griffithsin as reported in the Protein Data Bank (PDB):
2GTY at www.rcsb.org was generated using Mol* Viewer,* B. viral helicase,’ C. SARS-CoV
chymotrypsin-like protease (3CLP™)/ main protease (MP™),%!! and D. papain-like cysteine protease
(PLPr).12-18 Structural classes of natural products are depicted by color: anthraquinone (red), tannins
(orange), flavonoids (blue), alkaloid (black), terpene (purple), lignan (pink), coumarins (dark green),
diarylheptanoid (light green), and chalcone (brown).
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Figure S2. Additional natural products with literature-reported antiviral activity. Stachyflin (16): active
against influenza A virus,!°-! topsentin (17): active against coronavirus A59,2> harman (18), N-butyl
harmine (19): inhibit HIV viral replication,?? harmol (20), 9-N-methylharmine (21): active against dengue
virus,?* strongylin A (22): active against influenza strain PR-8,> peyssonol A (23): shows anti-HIV-1
activity,?% 27 methyl podocarpate (24): active against influenza A virus,?® stelleralide A (25): potent anti-
HIV activity,?® 22-O-(N-Me-L-valyl)-21-epi-aflaquinolone B (26): potent anti-Respiratory Syncytial Virus
(RSV) activity,*° tetrandrine (27): active against human coronavirus OC43,3! SP-303 (28): active against
of DNA and RNA viruses including respiratory syncytial virus, influenzas A virus and parainfluenza
virus,3? saikosaponin B, (29): active against human coronavirus 229E,33 epigallocatechin gallate (30):
active against SARS-CoV-2 strain,** echrebsteroid C (31): active against RSV 3 7-O-galloyltricetiflavan
(32): active against RSV,3¢ SJ23B (33): potent activity against HIV,?” dysoxylin D (34): potent anti-RSV
activity,’® mycalamide (35): active against coronavirus A59.3°
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Figure S3. Collection photo for Fascaplysinopsis reticulata.

Characterization data for Homofascaplysin A (1): '"H NMR (800 MHz, CD;0D): 65 9.32 (1H, d,J =
6.5 Hz, H-6), 8.82 (1H, d, J = 6.5 Hz, H-7), 8.47 (1H, d,J = 8.0 Hz, H-8), 8.26 (1H, d,J = 8.0 Hz, H-
4),7.90 (1H,d,J = 7.4 Hz, H-1), 7.84 (2H, m, H-10, H-11), 7.74 (1H, t,J = 7.5, H-3), 7.68 (1H, t,J =
7.5 Hz, H-2), 7.51 (1H, ddd, J = 1.2,7.2,8.3 Hz, H-9),4.27 (1H, d,J = 18.6 Hz, H-14), 4.18 (1H, d, J
= 18.6 Hz, H-14), 1.98 (3H, s, H-16); 3C NMR (201 MHz, CD;0D): 8¢ 206.5 (C-15), 146.8 (C-11a),
144.9 (C-12b), 142.6 (C-4a), 138.6 (C-1a), 136.6 (C-7a), 134.0 (C-10), 132.2 (C-3), 132.1 (C-12a), 131.9
(C-2), 125.8 (C-1), 124.4 (C-6), 124.4 (C-8), 123.7 (C-9), 121.4 (C-7b), 118.4 (C-7), 115.2 (C-4), 114.1
(C-11), 79.2 (C-13), 51.5 (C-14), 30.1 (C-16); HRMS (ESI) m/z [M]* calculated for C,;H;7N,0,",
329.1285; found, 329.1288. Note: 2D NMR spectroscopic data (COSY, HSQC, HMBC) including 1D
selective TOCSY, NOESY (not shown) were acquired for 'H and '*C chemical shift annotation. The 13C
NMR chemical shift for C12a in 3 has been reported to be 122.3 ppm in literature.** However, we found
Cl12a to be 132.1 ppm which aligns with the '*C NMR shift of 132.4 ppm as reported for a close structural
analog 3-bromofascaplysin A.*! Furthermore, it was also confirmed that the discrepancy in 3C NMR
chemical shift of C12a was not an effect of counter ion (in the literature,*’ 1 was isolated using a gradient
elution of 45:55 to 100:0 MeOH/H,0 with 0.05% TFA, and hence the counter ion in the purified molecule
was CF;COO") by acquiring 13C NMR spectroscopic data for MeOH:H,O (0.05% TFA) treated 1. Note:
For bioassays, 1 with CF;COO™ as counter ion was used. The absolute configuration of 1 was assigned as
13S by considering a previous report on its isolation from Fascaplysinopsis reticulata (the same species
from which we isolated 1).4* The authors reported a specific optical rotation of —9.36°, consistent with a
another study that determined its absolute configuration as 13 by comparison of the experimental ECD
spectrum with a DFT-based simulated spectrum.*!
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Characterization data for (+)-aureol (2): [a]*p +47 (¢ 0.3, CHCI3); 'H NMR (800 MHz, CDCls): 8y
6.59 (1H,d,J = 8.5 Hz, H-18), 6.57 (1H, dd, J = 8.7,2.7 Hz, H-19), 6.49 (1H, d,J = 2.5 Hz, H-21),
3.36 (1H,d,J = 17.0 Hz, H-15a), 2.07 (1H, m, H-2a), 2.02 (1H, m, H-7a), 1.95 (1H, d,J = 17.0 Hz, H-
15b), 1.81 (1H, m, H-1a), 1.76 (1H, m, H-1b), 1.67 (1H, m, H-6a), 1.65 (1H, m, H-8), 1.55 (1H, m, H-
6b), 1.46 (1H, m, H-2b), 1.44 (1H, m, H-5), 1.41 (1H, m, H-3a), 1.34 (1H, m, H-7b), 1.18 (1H, m, H-3b),
1.10 (3H, d, 7.5 Hz, H-13), 1.06 (3H, s, H-12), 0.91 (3H, s, H-14), 0.77 (3H, s, H-11); *C NMR (201
MHz, CDCly): 3¢ 148.9 (C-20), 145.6 (C-17), 122.2 (C-16), 117.3 (C-18), 115.2 (C-19), 114.2 (C-21),
82.4 (C-10), 44.0 (C-5), 39.4 (C-8), 38.2 (C-9), 37.5 (C-15), 34.0 (C-4), 34.0 (C-3), 32.1 (C-12), 30.0 (C-
11), 29.4 (C-7), 28.0 (C-1), 22.3 (C-6), 20.3 (C-14), 18.5 (C-2), 17.5 (C-13); HRMS (ESI) m/z [M + H]*
calculated for C,;H3;0,%, 315.2319; found, 315.2319. The identity of 2 was confirmed by comparison of
'H,'3C NMR spectroscopic data and specific optical rotation with literature.*> ** Additionally, 2D NMR
spectroscopic data (COSY, HSQC, HMBC) including 1D selective TOCSY, NOESY (not shown) were
acquired for 'H and 13C chemical shift annotation (Figure S8).

Characterization data for Haliclonacyclamine A (11): 'H NMR (800 MHz, CDCl;): 8y 13.07 (bs, 2H),
5.33 (m, 2H), 5.26 (m, 2H), 3.31 (d,J = 6.5 Hz, 1H), 3.24 — 3.03 (m, 8H), 2.84 (t,J = 12.7 Hz, 1H),
2.61 (m, 1H), 2.36 (m, 2H), 2.26 — 2.18 (m, 5H), 2.13 - 2.01 (m, 7H), 1.95 (d,J = 15.3 Hz, 1H), 1.89 (m,
1H), 1.66 — 1.09 (m, 24H), 0.97 (m, 1H); *C NMR (200 MHz, CDCl;): ¢ 132.2, 131.8, 129.9, 129.1,
57.0,56.2, 56.1, 55.0, 50.8, 45.7, 40.3, 38.2, 34.9, 34.9, 32.7, 32.6, 31.6, 31.5, 29.3, 29.2, 29.1, 28.8, 27.6,
27.5,26.8,26.4,26.4,26.3, 26.3, 26.1, 20.8, 20.7; HRMS (ESI) m/z [M+H] " calculated for C3;,Hs;N,",
469.4517; found low-resolution MS (ESI) 469.2.

X-ray crystallographic analysis of haliclonacyclamine A (11): About 5 mg of 11 was dissolved in 1 ml of
hexanes:ethylacetate (1:3). Slow evaporation of the solvent at room temperature (over three days) led to
the formation of colorless prism-shaped crystals of 11. A suitable crystal 0.33x0.25%0.12 mm? was
selected and mounted on a loop with paratone oil on an XtalLAB Synergy, Dualflex, HyPix diffractometer.
The crystal was kept at a steady 7= 100(1) K during data collection. The structure was solved with the
ShelXT structure solution program using the Intrinsic Phasing solution method and by using Olex2 as the
graphical interface.*>4¢ The model was refined with version 2018/3 of ShelXL using Least Squares
minimization.*” Crystal data: C3sHgF¢N2Os, M, = 714.86, monoclinic, P2; (No. 4),a = 10.9305(2) A, b
= 9.444512) A, c = 18.5476(5) A, B = 93.264(2), a0 = y = 90°, V = 1911.61(8) A3, T =
100.0010)K, Z = 1,Z' = 0.5, u(MoK,) = 0.101, 37746 reflections measured, 16246 unique (R;,, =
0.0282) which were used in all calculations. The final wR, was 0.2698 (all data) and R; was 0.0875 (I >
26(1)) (Figure S11).43
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Figure S4. 'H NMR spectrum for homofascaplysin A (1) in CD;0D (800 MHz)
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Figure S5. 'H NMR spectrum for (+)-aureol (2) in CDCl; (800 MHz)
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Figure S6. 'H NMR spectrum for bromophycolide A (3) in CDCl; (800 MHz)
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Figure S7. 'H NMR spectrum for haliclonacyclamine A (11) in CDCl; (800 MHz)




Figure S8. Key NOESY correlations used to confirm the relative configuration and annotate methylene
protons present in (+)-aureol (2).
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Figure S9. Positive ionization mode HRMS data for homofascaplysin A (1)
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Figure S10. Positive ionization mode HRMS data for (+)-aureol (2)

Figure S11. X-ray crystallographic structure for haliclonacyclamine A (11)
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