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Table S1. NMR spectroscopic data of Macahydantoin B [1]

Label 6C XHn OH COSsY H to C HMBC
C1 188.2 C
Cc2 175.6 C
C3 74.8 C
C4 27.8 CH2 1.98 2.13 C3
C4 27.8 CH2 1.89
1.98,
C5 254 CH2 2.13 4.21
Cé6 48.6 CH2 3.53
Cé6 48.6 CH2 4.21 2.13 C3
c7 63.9 CH2 3.91
c7 63.9 CH2 3.7 C3C2
C8 45.2 CH2 5 Cc10,C14,C2,C1
Cs8 45.2 CH2 4.95,5.0
C9 137 C
Cc10 113.5 CH 6.95 Cc12,C14
C11 159.6 C
Cc12 113.4 CH 6.79 7.21
6.79,
Cc13 129.5 CH 7.21 7.00 C9,C11
Ccl14 120.3 CH 7 7.21
C15 55.2 CH3 3.77 C11




Table S2. NMR spectroscopic data of clionastatin B [2]

Label o6C CHn oH M COSsY H to C HMBC
C1 67.5 CH 4.2 d 4.71 C19,C2,C4,C3
Cc2 61.3 CH 4.71 u 4.20, 6.06 C10,C1,C4,C3
C3 132.8 CH 6.06 u 4.71, 6.46 C2,C1,C4,C5
Cc4 128.6 CH 6.46 d 6.06 C10,C2,C6C3
C5 149.3 C
Cé6 130.1 CH 6.53 s C10,C4,C8,C5,C7
c7 181.6 C
Cs8 138.5 C
Cc9 154.9 C
C10 52.3 C
c11 27.3 CH2 2.08 u
c11 27.3 CH2 2.69 u C12,C10,C8,C9
Cc12 35 CH2 1.92 u C18,C11,C13,C14
Cc12 35 CH2 1.48 u
C13 45.5 C

C18,C13,C16,CS8,

Cl14 50.1 CH 3.99 s Cc9,C7
C15 205.9 C
C16 134 CH 6.31 d 74 C13,C14,C15
Cc17 170.5 CH 7.4 d 6.31 C18,C13,C15
Cc18 27 CH3 1.32 s C12,C14,C17
c19 43.6 CH2 3.76 u C10,C1,C5,C9
Cc19 43.6 CH2 4.24 u
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Figure S1. MCD for clionastatin B. Molecular connectivity diagram (MCD) for clionastatin B is based on
COSY (blue arrows) and HMBC (green arrows) correlations. The hybridizations of carbon atoms are
marked by corresponding colors: sp2—violet, sp3—blue. Labels “ob” and “fb” are set by the program to
carbon atoms, for which neighboring with heteroatom is either obligatory (ob) or forbidden (fb).



Table S3. NMR spectroscopic data of pyrostatin B [3]

Label 6C XHn OH H to C HMBC
Cc2 161.2 C
C3 38 CH2 3.46
C3 38 CH2 3.3 C4,C5,C2
C4 22.1 CH2 2.1 C3,C5C7
C4,C3,C2,
C5 53.9 CH 4.07 c7
Cé6 18.9 CH3 2.24 Cc2
c7 177 .4 C
CH, CH
CH3 4(22.10)(fb) 5(53.90)
6(18.90)(fb)
CH,
3(38.00)

2(161.20)
7(177.40)

Figure S2. MCD for pyrostatin B



Table S4. NMR spectroscopic data of madurastatin [4]

C/X
Label oC XHn S6H M COSY H to C HMBC
C1 159.1 C
C2 116.6 CH 7.01 u 7.47 Co6
6.95,
C3 134.1 CH 7.47 u 7.01 Cl1
747,
C4 119.1 CH 6.95 u 7.65
C5 128.1 CH 7.65 u 6.95 Cl1C7
Cé6 109.9 C
Cc7 165.9 C
C9 67.4 CH 5.01 u 4.65 c7
C10 69.4 CH2 4.65 u 5.01 C7,C11
C10 69.4 CH2 4.52 u
C11 170.2 C
C13 42.2 CH2 3.67 u
C13 42.2 CH2 3.75 u 8.52
Cl4 168.4 C
2.52,
C16 34.6 CH2 3.25 u 7.93
C17 32 CH?2 2.52 u 3.25 C18
C18 170.9 C
Cc20 47 CH2 3.47 u 1.58 C18
1.47,
C21 22.8 CH2 1.58 u 3.47
1.58,
Cc22 30.2 CH2 1.47 u 2.87
Cc22 30.2 CH2 1.4 u
C23 63.7 CH 2.87 u 1.47 C26
C25 34.2 CH3 2.21 u C23
C26 173.5 C
1.67,
C28 49.4 CH 4.32 u 8.11
1.90,
C29 27.8 CH2 1.67 u 4.32
C29 27.8 CH2 1.89 u
1.67,
C30 204 CH2 1.9 u 3.46
C31 51.2 CH2 3.46 u 1.9 165
C33 165 C
N1 N
N 2 NH 8.52 u 3.75 168.40, 170.20
N3 NH 7.93 u 3.25 168.4
N 4 N
N5 NH
N 6 NH 8.11 u 4.32 165.00, 173.50
N7 N




CH,

2
31(51.20 20(47.00
CH2 ( ) ) )
130(20- 0)(fb) 31(22.80)(fb .
4 5(128.19
-H CH A/'CH X ‘.
S 2, 2 H
9QTRMD) [ 22(3 i
28(49.40 23(63.70)(ob)
C Z ==
CH, 3(165.0

113(42.20‘)k 9(6 0 ob) 40)ob)
NH— ZAN v 18(170.90)
CH Y‘v-, 0 1a70.20)0) )
10(63.40) ..-,A
H a ¢ NH O N
25(31.20)6, 109,90y (159-10)(0b) N N

o H g H

Figure S3. MCD for madurastatin.
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Table S5. NMR spectroscopic data of dichomitol [5]

Label 6C XHn OH C to H HMBC
C1 36 CH2 1.44
C1 36 CH2 1.35
Cc2 45.5 CH 24
C3 45.9 C
C4 36.1 CH2 1.87
C4 36.1 CH2 1.85
C5 25.1 CH2 2.64
C5 25.1 CH2 2.78
Cé6 129.1 C
c7 145.8 C
C10,C2,C3,CH9 Ce¢,
Cs8 74.3 CH 413 c7
C9 50.5 CH 2.33
c10 40.8 CH2 1.73
c10 40.8 CH2 1.27
c11 45.1 C
ci12 72.1 CH2 3.46
ci12 72.1 CH2 3.48 Cc1,C10,C11
Cc13 22.7 CH3 0.99 C1,C10,C11
Ccl14 20.3 CH3 1.07 C4,C2,C3,C7
C15 59 CH2 4.22
C15 59 CH2 4.2 C5,C6,C7

74.30(ob) H
0] O H

Figure S4. MCD for dichomitol



Table S6. NMR spectroscopic data of samoquasine A [6]

Label oC XHn oH COsYy H to CHMBC
C1 150.5 CH 9.6 C3,C12,C11
c2 164 C
C3 118.7 C
C4 136 CH 7.55 7.3 C6,C12,C2
Cs5 101.6 CH 7.3 7.55 C3,C4
Cé 1236 C
c7 125 CH 8.4 7.71 C12,C11
cs 1287 CH 771 | 7.87,8.40 C6,C10
co 132.8 CH 787 | 7.71,812 Cc7,C11
C 10 130.4 CH 8.12 7.87 C6,C8
C11 1485 C
C12 1443 C
C HC~— . cq
HC 11870 _C 125.00_—7 15870
101.60(fb) 123.60 e
) /
HC<——>HC — CH 144.30 (1:48.50
130.40 13280 136.00
C
HC 164.00
150.50
H N N 0

Figure S5. MCD for samoquasine A
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Table S7. Spectroscopic data of palmarumycin B6 [7]

Label o6C XHn oH
C1 116.3 C
Cc2 124.2 C
C3 158.1 C
Cc4 139.6 C
C5 117.2 CH 7.42
Cé6 137.1 CH 7.7
c7 34.3 CH2 2.88
Cs8 29.5 CH2 2.49
(") 203.4 C

Cc10 98.2 C

Cci12 147.3 C

Cc13 113.4 C

Cc16 134.4 C

c17 121.2 CH 7.54
Cc18 109.6 CH 6.97
c19 127.7 CH 7.46

OH 11.846

0]

|
C

203.40Q= 4)

CH
34.3

H,C o CH
2950~ 7 N 109604
?8.20(v =4) 147.30 |1|z7.70

(0) C CH
\C/113.4(t/121.20
}47.30 |}34.40

HC CH

109.6(- H/ 121.20

127.70

C Cl
CH $,,0CH C
116.30 117.20 12420 3749 13960 S 10

H

Figure S6. MCD for palmarumycin B6



Table S8. NMR spectroscopic data of nocarbenzoxazole G [8]

Label &C XHn SH
C1 165.700 | C

Cc2 118.500 | CH 7.690
C3 143.200 | C

C4 140.200 | C

C5 65.200 CH2 4.730
(GF9) 125400 | CH 7.390
Cc7 111.400 | CH 7.610
C8 151.300 | C

Cc9 119.300 | C

C10 149.700 | C

C11 111.700 | CH 7.770
Cc12 152.200 | C

C13 122900 | CH 7.740
Cc14 117.000 | CH 6.970
C15 56.700 CH3 3.990

%}g%\
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Figure S7. MCD for nocarbenzoxazole G



Table S9. NMR spectroscopic data of hetiamacin A [9]

Label 6C XHn OH H to C HMBC
C1 109.2 C
Cc2 141.5 C
C3 163.2 C
C4 118.3 CH 6.72 C10,C1,C5,C6,C2
C5 116.5 CH 6.78 C1,C4,C6,C3
Cé6 137.3 CH 7.39 C5,C4,C2,C3
Cs8 82.6 CH 4.6 C10,C12,C11,C2,C9
C9 170.9 C
c10 30.7 CH2 3.03 C11,C8,C1,C4,C2
c10 30.7 CH2 2.84 C11,C8,C1,C4,C2
c11 50.1 CH 4.3 C13,C10,C12,C8,C19
ci12 40.6 CH2 1.39 Cl14,C17,C13,C11,C8
ci12 40.6 CH2 1.76 Cl14,C17,C13,C11,C38
C13 25.7 CH 1.63 Cl14,C17,C12,C11
Ccl14 21.8 CH3 0.89 C17,C13,C12
c17 23.6 CH3 0.92 C14,C13,C12
c19 172.8 C
c21 81.2 CH 3.75 C23,C25,C24,C19
C23 58.8 CH 291 C28,C25C24,C21,C29
C24 79.2 CH2 4.5 C23,C21
Cc24 79.2 CH2 413 C23,C21
C25 70.3 CH 3.22 C28,C23,C21,C19
C28 38 CH2 2.26 C23,C25,C29
C28 38 CH2 2.22 C23,C25,C29
C29 176.6 C
NH2 5.19
NH2 5.565
NH 11.624
OH 2.706
OH 7.035
NH 11.052

13



Figure S8. MCD for hetiamacin A
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Table §10. NMR spectroscopic data of uniflorin [10]

Label oC XHn oH

C1 73.6 CH 3.14

C3 81.2 CH 20

Cc4 65.3 CH2 3.76

C5 79.9 CH 3.81

Cé6 725 CH 2.76

Cc7 78.1 CH 4.18

C8 74.2 CH 4.35

Cco9 60 CH2 3.04

HO
HO
HO CH
§1.20(ob) CH
78.10(ob)
CH CH
79.20(ob) 73.60(ob)
CH HO
HO 74.20(ob)
CH N
72.50(ob)
CH, CH,
65 30(ch) 60.00(ob)

Figure S9. MCD for uniflorin
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Table S11. NMR spectroscopic data of altechromone A [11]

C Label C CHn H

C1 116.5 C
C2 159.1 C
C3 141.4 C
C4 100.5 CH 6.65
C5 110.7 CH 6.61
Cé6 160.9 C
Cc7 114.2 CH 5.96
C8 163.8 C
Cc9 178.3 C
C12 19.3 CH3 2.26
C 14 224 CH3 2.64

OH 10.55

0]
HO [l
C (1:78.30(01))
60.90(ob)
(EIIEI70(1b) (;16.50(fb) (EH.ZO(fb)
G .40(fb)
CH
19.30(b) 59.10(0b) (63.80(0b)
(lj(}a[.SO(fb) CH

o) 22.40(1h)

Figure S10. MCD for altechromone A
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Table S12. NMR spectroscopic data of aruncin B [12]

C Label oC CHn 6H M
Cc2 64.2 CH2 3.64 u
Cc2 64.2 CH2 3.76 u
C3 76.8 CH 427 u
Cc4 132.3 C
C5 143 CH 7.46 u
Cé6 147.5 C
Cc7 124.9 CH 5.57 s
Cs 71.3 C
C9 30.3 CH3 15 s
C 10 66.8 CH2 3.57
c11 15.8 CH3 1.22 t
Cc12 170.8 C
CH, CH, CH,
CH, 30.30(fb) CH; 64.20(ob)  66.80(ob)
15.80(fb) 30.30(1b)
CH C CH
, 76.80(ob) (- pp 132.30(1) 743 00(fb)
71.30(ob) 124.90(fb)
C (170.80(ob) (9 0 o
147.50
O
0 H
H

Figure S11. MCD for aruncin B
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15b 15¢ 16d

15f 159 15h

HO

~,, ~OH

15i 15j 15k

15m 15n 150 15p

Figure S12. Sixteen possible diastereomers of dichomitol with fixed R-chirality at the C11 carbon. Natural
diastereomer of dichomitol is 15a
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Table S13. Experimental [5] and DFT-calculated 'TH NMR chemical shifts for
sixteen possible diastereomers of dichomitol. Natural diastereomer of
dichomitol is 15a2

Protons Exper. 15a 15b 15¢ 15d 15e 15f 15g 15h
la 1.35 1.24 1.20 0.88 1.23 1.09 1.14 1.18 1.21

1b 1.44 1.52 1.46 1.69 1.73 1.46 1.60 142 1.30

2 2.40 2.32 1.87 1.46 2.22 2.04 2.10 1.80 1.93

4a 1.87 1.81 1.79 1.68 1.89 1.76 1.57 1.75 1.63

4b 1.85 1.74 1.64 1.45 1.66 1.58 2.01 1.57 1.46

5a 2.64 2.56 2.65 2.45 2.55 2.44 2.50 2.47 2.39

5b 2.78 2.74 291 2.80 2.85 2.84 2.72 2.87 2.90

8 4.13 4.07 413 4.04 4.10 413 4.40 4.08 4.04

9 2.33 2.25 1.81 1.60 2.30 2.05 2.65 1.77 1.52

10a 1.27 1.28 151 1.23 1.33 151 1.58 1.00 1.27
10b 1.73 1.62 1.59 1.43 1.85 1.80 1.30 1.98 1.48
12a 3.48 3.36 3.29 3.28 3.39 3.31 3.33 3.25 3.26
12b 3.46 3.35 3.27 3.26 3.32 3.29 3.29 3.21 3.23

13 0.99 0.96 0.96 0.98 0.95 0.96 0.99 0.96 0.99

14 1.07 1.02 1.08 1.19 1.29 1.32 1.12 1.17 1.30
15a 4.20 4.08 3.95 4.12 3.85 3.95 4.08 4.00 3.87
15b 4.22 4.11 4.16 4.09 4.08 4.10 4.09 4.16 4.03
RMSD, ppm 0.086 0.225 0.357 0.157  0.198 0223 0258  0.305
max_dev, ppm 0.12 0.53 0.94 0.35 0.36 0.43 0.60 0.81
r 0.9991 0.9841 0.9664 09922 09875 0.9799 0.9813 0.9773
n 292 174 168 228 161 476 181 141
Protons Exper. 15i 15j 15k 151 15m 15n 150 15p
la 1.35 0.82 1.09 0.96 1.08 1.30 1.25 1.23 1.24

1b 1.44 1.70 1.57 2.05 1.53 1.59 1.28 1.59 1.59

2 2.40 1.83 1.73 2.01 2.03 2.19 1.52 2.49 2.26

4a 1.87 1.62 1.73 191 1.84 1.89 1.68 1.77 1.81

4b 1.85 1.47 1.56 1.64 1.58 1.67 1.45 1.65 1.73

5a 2.64 2.40 2.47 2.55 2.46 2.57 2.44 2.63 2.55

5b 2.78 2.89 2.87 2.86 2.84 2.85 2.80 2.90 2.74

8 4.13 4.06 4.06 4.19 4.03 4.08 4.04 4.20 4.06

9 2.33 1.57 1.87 2.53 2.14 2.34 1.53 1.97 2.17

10a 1.27 1.15 1.26 1.49 1.35 141 0.98 1.41 1.07
10b 1.73 1.44 1.71 2.34 1.74 1.76 1.74 1.88 191
12a 3.48 3.27 3.24 3.52 3.26 3.37 3.28 3.38 3.33
12b 3.46 3.27 3.22 3.09 3.23 3.30 3.24 3.21 3.33

13 0.99 0.98 0.98 0.88 1.00 1.04 0.99 0.92 1.03

14 1.07 1.29 1.18 1.17 1.32 1.29 121 1.09 1.02
15a 4.20 3.87 4.00 4.02 3.92 3.85 4.07 3.94 4.08
15b 4.22 4.04 4.12 4.27 4.15 4.08 4.11 4.25 4.10
RMSD, ppm 0.334 0.252 0286 0192  0.147 0.335 0.159  0.122
max_dev, ppm 0.76 0.67 0.61 0.37 0.35 0.88 0.36 0.20
r 0.9711 0.9826 0.9649 09897 0.9945 0.9720  0.9900  0.9961

n 141 162 127 467 267 162 162 265




Table S14. Experimental [5] and DFT-calculated *C NMR chemical
shifts for sixteen possible diastereomers of dichomitol. Natural

diastereomer of dichomitol is 15a2

Carbons Exper. 15a 15b 15¢ 15d 15e 15f 15g 15h
1 36.0 35.3 35.0 34.8 36.5 37.0 39.8 35.6 34.6
2 45.5 47.4 44.6 49.6 46.1 49.7 45.6 51.7 42.0
3 459 48.3 50.3 52.1 48.3 47.7 47.8 49.8 51.6
4 36.1 35.3 32.1 26.4 35.4 28.4 28.4 32.5 25.3
5 251 25.3 30.4 30.3 27.1 27.8 25.6 29.0 30.6
6 145.8 147.1 150.9 145.9 1545  146.8 1453  150.5 151.7
7 129.1 132.3 127.9 132.1 131.7 1269 129.7  128.6 131.8
8 74.3 75.1 69.9 75.6 69.6 76.1 69.6 79.1 68.8
9 50.5 51.5 45.5 52.2 46.6 47.9 46.3 47.5 49.5
10 40.8 39.9 34.0 36.3 35.9 41.2 37.1 40.7 34.9
11 45.1 47.8 43.7 45.5 47.2 45.7 45.8 45.5 45.7
12 721 70.7 71.0 70.7 70.8 70.5 68.5 71.0 70.9
13 22.7 20.0 24.3 241 21.5 24.8 21.5 24.5 24.3
14 20.3 18.6 16.5 241 22.4 249 22.8 17.4 254
15 59.0 59.0 62.3 60.2 61.6 63.0 59.9 62.9 63.1
RMSD, ppm 1.71 3.77 3.92 3.39 3.15 3.20 3.30 4.84
max_dev, ppm 3.2 6.8 9.7 8.7 7.7 7.7 6.2 10.8
r 0.9992 0.9950 0.9942  0.9967 0.9962  0.9963 0.9966 0.9916
n 292 174 168 228 161 476 181 141
Carbons Exper. 15i 15j 15k 151 15m 15n 150 15p
1 36.0 34.7 35.6 34.8 37.9 36.4 34.7 37.5 35.6
2 45.5 43.1 52.9 45.5 48.9 46.8 48.4 46.9 47.9
3 45.9 51.7 49.6 47.8 47.8 47.9 52.1 51.6 48.2
4 36.1 25.3 32.4 28.5 28.4 36.1 26.4 32.0 35.3
5 25.1 30.7 29.0 28.3 27.4 26.6 30.3 30.8 25.3
6 145.8 152.0 150.7 145.1 148.8 155.0 145.8 151.8 147.3
7 129.1 131.6 128.5 1264 1273 132.1 132.1 127.8 132.1
8 74.3 69.0 79.3 67.5 75.3 68.0 75.8 71.2 75.5
9 50.5 47.9 46.6 43.8 47.4 46.8 53.6 44.6 52.1
10 40.8 34.9 40.3 36.7 41.0 35.6 36.7 34.0 41.0
11 45.1 45.7 45.3 45.7 45.4 47.9 45.5 45.6 48.0
12 72.1 70.7 70.6 70.4 69.8 68.1 70.7 73.8 67.8
13 22.7 24.3 244 25.8 24.1 22.2 24.4 24.1 224
14 20.3 25.4 17.3 23.9 25.5 22.5 24.2 15.5 18.5
15 59.0 63.0 62.9 62.1 63.0 61.4 60.2 62.6 59.0
RMSD, ppm 4.84 3.57 3.87 3.24 3.80 3.92 413 1.94
max_dev, ppm 10.8 74 7.6 77 9.2 9.7 6.8 4.3
r 0.9916 0.9958 0.9945 09960 0.9956 09942 09939 0.9988
n 141 162 127 467 267 162 162 265

aPrior to chemical shift analysis the conformational analysis of all molecules was carried out using
Spartan’20 program [13] and MMFF force-field. Conformational ensembles were then energy optimized
using DFT calculations at the B3LYP/6-31+G(d,p) level of theory and chemical shifts were computed at
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the mPW1PW91/6-311+G(2d,p) level with the inclusion of SMD solvent model for chloroform. DFT
calculations were carried out using Gaussian16 program [14]. 'H and *C NMR chemical shifts were
determined from Boltzmann averaged isotropic values using the following scaling factors: 'H slope: -
1.0936 and intercept: 31.8018; 13C slope: -1.0533 and intercept: 186.5242 [15]; RMSD — root-mean-square
deviation; max_dev — maximum deviation, r — correlation coefficient, n — number of conformations;
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Table S15. Experimental [7] and DFT-calculated *C NMR chemical shifts of the top six CASE-generated

structures for palmarumycin B62

C

2'7
8 4

I
o o o
e o2 7883 o2 a0 MOTCRS 6 éaoz I8
T J& cl Tga 18 Cl e & 1., e Tga 18 OH4
2 7 2 7 2 7 2 7 ' '
4' 5' 4 5' 4 5' 4' ! 4 5 4
1 2 3 5
Carbons Exper. 1 2 3 4 5 6
C1 98.2 101 101.5 102.1 101.1 101.4 105.8
C2 29.5 29.8 30.5 31 30.2 29.3 29
C3 343 344 34.1 33.7 34 34.7 32.6
C4 203.4 204.7 204.8 194.7 194.3 194.4 193.6
C4a 116.3 116.6 117.2 117 118.6 117.4 124.6
C5 158.1 160.3 162.4 156.8 155.8 153.7 154.8
Cé6 117.2 116.3 120.1 116.8 114.7 119.7 122.7
Cc7 137.1 137.8 140.7 130.4 131.3 127.8 135.3
C8 124.2 122.8 122.9 126.2 125.3 129.2 124.1
C8a 139.6 140.9 139 139.5 143.2 134.7 132.1
cr 147.3 148.4 148.1 148.1 148.5 148.8 147.3
c2 109.6 109.4 109.2 109.3 109.4 109.4 110.4
c3 127.7 128.5 128.4 128.4 128.4 128.5 128.6
c4 121.2 120.5 120.2 120.2 120.4 120.4 121.5
C4a' 134.4 134.2 134.2 134.2 134.2 134.2 134.1
C5 121.2 120.5 120.2 120.2 120.4 120.4 121.5
Ce' 127.7 128.5 128.4 128.4 128.4 128.5 128.6
c7 109.6 109.4 109.2 109.3 109.4 109.4 110.4
cs 147.3 148.4 148.1 148.1 148.5 148.8 147.3
C8a' 1134 114.1 113.3 113.5 114.2 114.3 114.3
RMSD,* ppm 111 1.75 2.73 2.85 3.62 4.06
max_dev,c ppm 2.8 4.3 8.7 9.1 9.3 9.8
rd 0.9997 0.9991 0.9979 0.9974 0.9959 0.9944

aDFT computations were carried out at the ®B97-D/6-31G(d)//0wB97-D/6-31G(d) level of theory by

Spartan’20 program [13]; » RMSD - root-mean-square deviation; max_dev — maximum deviation, 4r —

correlation coefficient.
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Table S16. Experimental [8] and DFT-calculated 3*C NMR chemical shifts for the top four CASE-generated
structures and originally proposed structure for norcarbenzoxazole G2

15 15
5 2 11 OH 5 2 11 OMe 5 2 11 OMe
HO™ oy YN : HO™ oy NN N on HO/\4©3:N\> </ />1213
1 1 12 1
e 7 8 O ’ 10 14 ° 7 8 O ) 13 14 ¢ 7 8 O : 10 14
MeO HO
(O 2 3
15
5 2 3N 11 SH 5 2 s N Mei 1
6 s O 1 6 s O
7 13 14 7 14 13
4 Original

Carbons Exper. 1 2 3 4 Original

C1 165.7 164.3 164.3 164.3 164.3 164.9

C2 118.5 121.8 121.6 121.7 121.7 121.2

C3 143.2 142.0 143.3 142.0 143.3 142.4

C4 140.2 137.0 136.8 137.0 136.9 136.7

C5 65.2 66.6 66.6 66.6 54.9 66.7

Ceé 125.4 127.7 127.7 127.8 127.7 126.8

c7 111.4 110.8 110.5 110.9 110.4 110.5

C8 151.3 151.4 151.0 151.4 150.8 151.1

Cc9 119.3 115.5 119.2 112.8 120.0 108.2

C10 149.7 153.3 146.9 150.8 146.8 161.3

c1n 111.7 116.2 109.5 110.9 113.1 98.1

C12 152.2 150.0 150.4 153.4 150.3 161.8

C13 122.9 120.7 122.0 123.6 120.9 106.7

C14 117.0 113.3 114.1 118.6 110.3 134.4

C15 56.7 54.3 54.7 54.2 66.7 54.4
RMSD,> ppm 2.71 2.01 2.39 4.46 8.69
max_dev,c ppm 4.5 3.4 6.5 10.3 17.4
rd 0.9958 0.9981 0.9968 0.9888 0.9600

aDFT calculations were carried out at the mPW1PW91/6-311+G(2d,p)//B3LYP/6-31+G(d,p) level of theory
with the inclusion of PCM solvent model for methanol. DFT calculations were carried out using
Gaussian16 program [14]. *C NMR chemical shifts were determined from the isotropic values using the
following scaling factors: slope =-1.0399 and intercept = 186.5993 [15]; ® RMSD - root-mean-square

deviation; cmax_dev — maximum deviation, 47 — correlation coefficient.
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Table S17. Experimental [9] and DFT-calculated *C NMR chemical shifts of the top three CASE-generated
structures and originally proposed structure for hetiamacin A2

Original

Carbons Exp 1 2 3 Original
C1 109.2 108.1 107.6 104.6 107.8
C2 141.5 143 142.1 142.9 142.3
C3 163.2 163.4 163.4 152.3 163.3
C4 118.3 118 118.3 114 117.9
C5 116.5 115.2 115.8 114.2 115
Co 137.3 138.2 139 136.7 138.5
C8 82.6 81.8 82.5 81.3 80.1
9 170.9 171.8 172 169.9 171.1
C10 30.7 30.8 31.2 32.7 30.2

cn 50.1 53.4 55.2 55.2 55.7
C12 40.6 40.9 40.1 41 41.2
C13 257 27.9 27.2 273 28

C14 21.8 21.7 20.5 224 20.2
C15 23.6 21.2 21.8 21 222
C19 172.8 174.1 177.6 175 174.2
C21 81.2 78.6 71.6 76 60.8
C23 58.8 57.5 65.8 54.4 57.4
C24 79.2 79.1 76.1 719 57

C25 70.3 68.5 77.8 65.6 69

C28 38 35.2 41.5 35.5 33.3
C29 176.6 175.1 180 176.5 176.5

nb 83 127 125 78

RMSD,c ppm 1.59 3.75 4.04 6.87

max_dev,d ppm 3.3 9.6 10.9 222

7t 0.9996 0.9976 0.9977 0.9927

aPrior to chemical shift analysis the conformational analysis of all molecules was carried out using
MacroModel program [16] and OPLS3e force-field. Conformational ensembles were then energy
optimized using DFT calculations at the B3LYP/6-31+G(d, p) level of theory and chemical shifts were
computed at the mPW1PW91/6-311+G(2d,p) level with the inclusion of PCM solvent model for methanol.
DEFT calculations were carried out using Gaussian16 program [14]. 3C NMR chemical shifts were
determined from Boltzmann averaged isotropic values using the following scaling factors: slope = -1.0399
and intercept = 186.5993 [15]; * n — number of conformations; <RMSD — root-mean-square deviation; ¢
max_dev — maximum deviation, fr — correlation coefficient.
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Table S18. Summary of proposed and revised structures

PROPOSED STRUCTURE REVISED STRUCTURE
Macahydantoin B
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~ /‘7@
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(0) OH
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CH
cl 3

D
L
o
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o) 3 NH
N /NH o )\CH
N
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HO
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OH O o on My o ’0 OH NH ?
J ‘ N NH N NH _oH
@/[KN%NH/\((NHﬁfNNYNHﬁN/OH Q\ngHT w‘or w)\\o( @
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CH3 3 OH
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OH OH
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PROPOSED STRUCTURE

REVISED STRUCTURE
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