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Characterization of compounds:

Chalinasterol (3):' white solid (112.2 mg); [a]*’p —28 (¢ 0.50, CHCl3) Lit.” [0]*’p =23 (¢ 0.1,
CHCl3); UV (MeOH) Amay 262 nm; IR (neat film) v 3335, 2957, 2935, 1465 cm™'; '"H NMR
(CDCls, 600 MHz) & 5.33 (m, H-6), 4.49; 4.63 (m, H-25), 3.50 (m, H-3), 2.27; 2.21 (m, H-3), 2.20
(m, H-26), 2.07; 1.86 (m, H-23), 1.98; 1.13 (m, H-12), 1.95; 1.49 (m, H-7), 1.85; 1.08 (m, H-1),
1.83; 1.24 (m, H-16), 1.82; 1.49 (m, H-2), 1.55; 1.24 (m, H-15), 1.52; 1.13 (m, H-22), 1.46 (m, H-
11), 1.42 (m, H-8), 1.39, (m, H-20), 1.10 (m, H-17), 1.00 (m, H-27), 1.00 (m, H-28), 0.99 (m, H-
18), 0.98 (m, H-14), 0.93 (m, H-21), 0.91 (m, H-9), 0.66 (m, H-19). *C-NMR (CDCl;, 150 MHz) §
156.4 (C-24), 140.3 (C-5), 121.3 (C-6), 105.5 (C-25), 71.3 (C-3), 56.3 (C-14), 55.5 (C-17), 49.6 (C-
9), 41.8 (C-4), 41.8 (C-13), 39.1 (C-12), 36.8 (C-1), 36.0 (C-10), 35.3 (C-20), 34.4 (C-22), 33.3 (C-
26), 31.4 (C-7), 31.2 (C-2), 31.1 (C-8), 30.5 (C-23), 27.8 (C-16), 23.8 (C-15), 21.5 (C-27), 21.4 (C-
28), 20.6 (C-11), 18.9 (C-18), 18.2 (C-21), 11.4 (C-19); Mass spectrum (ESIMS) m/z: 399 [M + H]"
for C28H470+.

Inosine (4): white solid (2.7 mg); [a]*’p =30 (¢ 0.27, MeOH Lit.* [0]*’ =59 (¢ 1, H,0); 'H
NMR (DMSO-ds, 600 MHz) & 12.39 (s, H-3), 8.34 (s, H-8), 8.06 (d, J = 4.0 Hz, H-2), 5.48 (s, H-4'-
OH), 5.85 (d, J = 5.8 Hz, H-1"), 5.20 (s, H-3’-OH), 5.08 (s, H-5"-OH), 4.47 (t, J = 5.3 Hz, H-2'),
411 (dd, J = 1.3, 3.5 Hz, H-3"), 3.92 (q, J = 3.8 Hz, H-4"), 3.64; 3.53 (dd, J = 3.8, 7.8 Hz, H-5").
BC-NMR (DMSO-ds, 150 MHz) § 156.5 (C-6), 148.2 (C-4), 145.9 (C-2), 138.7 (C-8), 124.4 (C-5),
87.4 (C-1"), 85.6 (C-4"), 74.1 (C-2"), 70.3 (C-3"), 61.3 (C-5"); Mass spectrum (ESIMS) m/z: 269 [M
+ H]+ for C10H13N405+.

2'-deoxyuridine (5): white solid (2.8 mg); [0]*’p +40 (c 0.28, MeOH Lit.* [0]*’p +30 (c 2,
H,0); '"H NMR (DMSO-ds, 600 MHz) & 11.29 (s, H-3), 7.84 (d, J = 8.0 Hz, H-6), 6.13 (t, J=7.3
Hz, H-1"), 5.62 (dd, J = 2.2, 8.0 Hz, H-5), 5.24 (d, J = 4.2 Hz, H-3’-OH), 5.01 (t, J= 5.2 Hz, H-5"-
OH), 4.21 (m, H-3"), 3.76 (q, J = 3.6 Hz, H-4"), 3.53 (m, H-5"), 2.07 (m, H-2"). *C-NMR (DMSO-
ds, 150 MHz) & 163.1 (C-4), 150.2 (C-2), 140.5 (C-6), 101.7 (C-5), 87.4 (C-4"), 84.1 (C-1"), 70.4
(C-3%), 61.3 (C-5"), 39.0 (C-2); Mass spectrum (ESIMS) m/z: 223 [M + H]" for CoH3N,O5".

Uridine (6): white solid (5.6 mg); [a]*’p +6 (c 0.5, MeOH Lit.” [0]*’p +4 (c 0.5, MeOH); 'H
NMR (DMSO-ds, 600 MHz) & 11.30 (s, H-3), 7.87 (d, J = 8.1 Hz, H-6), 5.76 (d, J = 5.4 Hz, H-1"),
5.63 (dd, J=2.2, 8.1 Hz, H-5), 4.01 (t, J = 5.4 Hz, H-2"), 3.94 (t, J = 4.3 Hz, H-3"), 3.82 (q, J = 3.6
Hz, H-4"), 3.60; 3.53 (dd, J = 3.3, 8.7 Hz H-5"). "C-NMR (DMSO-ds, 150 MHz) § 163.1 (C-4),
150.7 (C-2), 140.7 (C-6), 101.7 (C-5), 87.6 (C-1"), 84.8 (C-4"), 73.5 (C-2’), 69.9 (C-3"), 60.8 (C-5");
Mass spectrum (ESIMS) m/z: 245 [M + H]" for CoH12N,O5 .

Guanosine (7): white solid (2.7 mg); [0]*’> =36 (¢ 0.27, MeOH Lit.° [0]*’p —48 (¢ 0.1, H,0);
'H NMR (DMSO-ds, 600 MHz) § 10.62 (s, H-3), 7.92 (s, H-8), 6.44 (br,s, -NH,), 5.68 (d, J = 5.9
Hz, H-1"), 5.38 (d, J = 6.1 Hz, H-2"-OH), 5.11 (d, J = 4.8 Hz, H-3"-OH), 5.03 (d, J = 5.5 Hz, H-5"-
OH), 4.38 (q, J = 6.1 Hz, H-2"), 4.07 (q, J = 4.8 Hz, H-3"), 3.85 (q, J = 3.9 Hz, H-4"), 3.59; 3.50 (m,
H-5").; Mass spectrum (ESIMS) m/z: 284 [M + H]" for C;oH3N;0s5".



Table S1. NMR data (600 MHz) for crellasterone A (1) in CDCl;

Position dc, type On (J in Hz) COSY HMBC H2BC ROESY
1 479,CHy  2.23,d(18.8) 1B 2,3,5,9,10,19 1B.9
B 2.16,d (18.8) loy 2,3,59,10,19 lo,19
2 202.2,C
3 149.0, C
5 146.7, C
6 68.9, CH 4.59, m 70,78 3,5,7,8,10,29 7 70.,78,29,30
7 37.5, CH, 0.2.03, m 6,7B,14 3,6,9,14 6,8 6,789
B1.14,m 6,70.,8 3,6,9,14 0,8 6,70.,8
8 30.8, CH 1.84, m 7B.,9,14 7,9 7,9 7B,11B,18,19
9 53.2,CH 0.85, m 8 12,19 8 lo, 7o
10 40.2, C
11 23.2, CH, o 1.16, m 118,120 12 118,120
B 1.56,m 110,128 9,12,13 9,12 §,110,12B,18,19
12 39.2, CH, 0 1.99, m 110,128 13,14 110,21
B1.14,m 11B,120. 18 11B
13 42.6,C
14 55.5,CH 1.11, m 70,8 12,13,18,20 16
15 23.7, CH, o1.34, m 158 8,13,17 153
B 1.58, m 150 8,13,17 14,16 150,160,163
16 27.7, CH, o 1.83, m 16B,17 13,14 15,17 153
B 1.26, m 160 15,17 160,158
17 55.5,CH 0.96, m 160,20 8,13,18 21,220
18 11.8, CH; 0.72, s 12,13,14 8, 11B,20
19 21.2, CH; 1.25,s 1,3,9,10 1B,8,11P
20 35.3,CH 1.39, m 17,21 17,21,22 17,21 18
21 18.2, CH; 0.92, d (6.6) 20 17,20,22 20 12,17,220
22 34.2, CH, o 1.12, m 228,230 17 20 17,228
B1.51,m 220,23 17,20,21,23 23 220,23
23 30.5, CH, 0.2.07, m 220,23 22,24,28 22 23B
B 1.86,m 228,230 22,24,28 22 228,230
24 156.4, C
25 33.3,CH 2.20, m 26,27 24,28 26 26
26 21.5, CH; 1.00, d (3.7) 25 24,2527 25 25
27 21.4, CH; 0.99,d (3.7) 25 24,2526 25
28 105.5, CH, o 4.69, m 28P 23,2425 28P3
B 4.63, m 280, 23,24,25 280,
29 63.7, CH, 3.41,q(7.0) 30 6,30 30 6,30
30 14.7, CH; 1.16, t (7.0) 29 29 29 6,29




Table S2. NMR data (600 MHz) for crellasterone B (2) in CDCl;

Position 3¢, type Ou (J in Hz) COsy HMBC ROESY
1 46.8, CH, 0.2.21,d (18.8) 2,3,9,10,19 9,11o
B2.15,d(18.8) 2,3,9,10,19 19
2 201.1,C
3 154.3,C
5 143.6, C
6 21.9, CH, 0.2.81, m 6pB,70.,7B 3,5,7,8,10 68,70, 7B
B2.12, m 60,70 3,57 60,70,
7 31.2, CH, 0. 1.87m 601,63,7p 3,6,8,9 601,68,7B,150.
B 0.95, m 601,6p,70. 0,8 To
8 35.4,CH 1.48, m 9 79,14 18,19
9 53.4,CH 0.86, m 8,110 6,12 lo,14
10 40.1,C
11 23.3, CH, o137, m 9,11B 9,12,13 lo,11B,120,12P
B 1.52, m 1a,120,12B 9,12,13 110,18,19
12 39.0, CH, o 1.97, m 11B,12B 14,17 110,12p,21
B1.16, m 120,118 13,14,17,18 110,120
13 424,C
14 55.4,CH 1.12,m 13,16 9,150,160
15 23.8, CH, o 1.55, m 15B,160. 12,16 To,14,15B
B1.07, m 150 8,16,17 150,160
16 28.3, CH, o 1.67,m 150,16 13,14 14,15B,16B,17
B 1.20, m 160, 160,20
17 55.3,CH 0.99, m 13,15,18,21,22 160
18 11.8, CH; 0.71,s 12,13,14 8,11B,20
19 19.8, CH; 1.13,s 1,3,9,10 1B.8,11P
20 39.8, CH 1.99, m 21,22 17,21,22,23 22
21 20.5, CH; 0.97,d (6.6) 20 17,20,22 120,22
22 135.4,CH  5.13,dd (7.5, 15.2) 20 17,20,21,23,24 20,21
23 131.5,CH  5.14,dd (7.8, 15.2) 24 20,22,24,25,28 24,27,28
24 42.6,CH 1.81,m 23,28 22,23,28,25 23,25,27,28
25 32.7,CH 1.43, m 26,27 23,2427 24
26 19.2, CH; 0.81,d (6.8) 25 24,2527
27 19.7, CH; 0.82,d (6.8) 25 26 23,24
28 17.6, CH; 0.89,d (6.8) 24 23,24,25 23,24
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Figure S1. High resolution mass spectrum of crellasterone A (1)
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Figure S2. High resolution mass spectrum of crellasterone B (2)
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Figure S4. BC NMR spectrum (150 MHz) of crellasterone A (1) in CDCl;
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Figure S6. 'H-"°C HMBC spectrum (600 MHz) of crellasterone A (1) in CDCl;
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TD-DFT calculation (Turbomole 7.1) of 1 and 2:

Figure S18.Coordinate files for crellasterone B

(2; minus sidechain) (XYZ format) from Turbomole DFT-D3//PBE0/TZVPP-
COSMO (CHCI;) calculations

I
o

2.544145 -3.148595 -1.173425
2.579185 -3.396421 -0.101592
2.409134 -4.495217 -1.896728
2.296281 -4.336009 -3.413160
3.190114 -3.880529 -3.842491
1.446177 -3.718459 -3.701791
2.164422 -5.311722 -3.885472
1.185409 -5.212007 -1.344665
1.356797 -5.431364 -0.284067
1.031547 -6.171713 -1.848006
-0.063888 -4.346527 -1.487357
-0.918455 -4.858597 -1.036260
-0.304866 -4.235741 -2.547201
3.938079 -2.661283 -1.558865
4.357231 -1.979465 -0.817844
3.904970 -2.117565 -2.507099
3.762391 -5.126347 -1.527756
4.156827 -6.387132 -2.270392
4.292082 -6.196635 -3.337424
3.403141 -7.170994 -2.159878
5.100726 -6.781391 -1.886358
3.700150 -5.368952 -0.459673
4.760552 -3.961709 -1.695322
5.559600 -4.021771 -0.954264
5.241644 -4.018014 -2.675210

-1.762526 -0.476260 0.660610
-1.821955 0.620006 1.437198

-2.566125 0.491023 2.041342

-2.719927 -1.558425 0.831002

-3.630028 -1.539528 1.641838
-2.341500 -2.657841 -0.120898
-2.040510 -3.529493 0.466719
-3.203150 -2.959478 -0.719062
-1.174904 -2.097820 -0.956511
-1.617660 -1.885110 -2.407803
-2.475451 -1.210053 -2.438994
-1.915885 -2.827542 -2.868130
-0.825496 -1.447606 -3.016512
-0.882071 -0.762845 -0.309868
0.097754 -2.968079 -0.848778
0.259293 -3.126076 0.228456

0.317046 -0.000412 -0.722767
0.436327 0.897481 -0.114838

0.204187 0.325735 -1.763441

1.544134 -0.908927 -0.618161
1.744510 -1.118288 0.438975
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1.350530 -2.229323 -1.353165
1.232728 -2.006925 -2.420751
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Figure S19.Coordinate files for 6cat-crellasterone A
(2a; minus sidechain) (XYZ format) from Turbomole DFT-D3//PBEO/TZVPP-
COSMO (CHCI3) calculations
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CD spectrum TD-DFT-D3//PBEOQ/TZVPP

1.670922 0.649083 0.493113
2.077400 1.824824 -0.008693
1.565328 1.958646 -0.823692
2.278062 0.121140 1.719909
3.122621 0.670216 2.395622
1.679023 -1.242120 1.961415
2.474786 -1.982177 1.838276
1.324357 -1.321738 2.990087
0.571176 -1.420133 0.910622
-0.805817 -1.397708 1.583781
-0.906470 -2.218431 2.294481
-1.619042 -1.477576 0.860639
-0.934752 -0.461840 2.131155

0.739859 -0.203709 0.034442
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-0.817386 3.215094 -4.171325
0.851123 2.667446 -3.957226
-1.566642 1.703041 -2.336093
-0.770441 0.794731 -3.631768
-1.111103 -0.037190 -0.978383
0.195135 -1.368933 -2.047940
1.238437 -1.362102 -2.381743

wavelength rotary strength
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1.912581 -5.224784 -0.383307
0.698178 -6.120937 0.523316
0.615861 -3.982081 0.806692
1.301535 -3.989164 1.658571
-0.389882 -4.037055 1.229546
-0.447407 -4.090829 -3.404160
-0.005841 -3.477358 -4.190814
-1.505043 -3.819919 -3.345449

0.358105 -6.199607 -2.397876
-0.002565 -7.650646 -2.151243
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Figure S20.Coordinate files for 60-crellasterone A
(2a; minus sidechain) (XYZ format) from Turbomole DFT-D3//PBEO/TZVPP-
COSMO (CHCI3) calculations

-0.500094 2.777583 -3.559632
-1.053702 2.379182 -4.411761
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Figure S21.Coordinate files for 63-crellasterone A
(2b; minus sidechain) (XYZ format) from Turbomole DFT-D3//PBE0/TZVPP-
COSMO (CHCI3) calculations

w
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-0.429694 -5.932833 1.044518
-0.231486 -3.783316 1.022474
0.064364 -3.722705 2.073767
-1.314851 -3.645320 1.006256
0.386064 -4.504942 -3.215460
1.197714 -4.100436 -3.821536
-0.544757 -4.098582 -3.620430
0.347569 -6.484764 -1.736806
-0.340179 -7.812882 -1.492370
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0.185854 -8.620121 -2.007705
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Figure S22. Ten lowest energy structure of 1, superimposed showing the relative distances between
protons.

Calculations were performed in MOE. Low mode molecular dynamics with a RMSD of 0.25 A and
a 7 kcal/mol energy window was used to generate a database of conformations. Structures were
minimized to an RMS gradient of <0.001 kcal/mol using the MMFF94x forcefield and ranked by
energy. The ten lowest structures were within 1.5 kcal/mol of each other and are shown in Figure
S22. All structures show H-20 and H3-18 in close proximity for (20R)-crellasterone A as seen
experimentally in the ROESY spectrum (Figure S9).
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