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Table S1'H NMR Spectroscopic Data (500 MHz, CDCl;) for Compounds 9-14 (Jy in ppm, J in Hz)

no. 9 10 11 12 13 14
2 5.76, s 5.78,s 5.80, s 5.80, s 5.80, s 5.79, s
4 4.85,t(5.0) 4.87,t(5.0) 4.88,t(5.0) 4.88,t(5.0) 4.87,t(4.5) 4.87,t(5.0)
5 2.62, m* 2.65, m 2.68, m 2.68, m 2.68, m 2.67,m
6 5.02,t(7.0) 5.00,t(7.5) 5.06,t(7.5) 5.05,t(7.0) 5.03,t(3.0) 5.05,t(7.0)
8 1.97, m* 1.97, m? 2.02, m 2.02, m 2.05, m* 2.05, m?
9 1.54, m? 1.54, m? 1.54, m 1.54, m 1.68, m? 1.68, m?
10a 1.83, m* 1.83, m? 1.83, m 1.81, m 1.98, m* 1.98, m*
10b 2.01, m? 2.01, m? 2.0, m 2.05, m 232, m? 232, m?
11 2.58, m? 2.58, m 2.48, m 248, m 2.56, m? 2.56, m®
16 2.03,s 2.03,s 2.05,s 2.05,s 2.05,s 2.05, s
17 1.58,s 1.58,s 1.64,s 1.64,s 1.65,s 1.65,s
18 1.45, m? 1.85, m? 1.82, m 1.70, m 1.41, m? 1.41, m?
18 1.85, m? 1.45, m? 1.70, m 1.82, m 1.71, m* 1.71, m?
19 1.37,s 1.37,s 1.37,s 1.37, s 1.37, s 1.37,s
20 1.37,s 1.37,s 1.37,s 1.37,s 1.36,s 1.36,s
2 5.82,s 5.82,s 5.80, s 5.80, s 5.80, s 5.80, s
4'a 2.38,dd 2.38,dd 2.37,dd 2.37,dd 2.37,dd 2.37,dd
(11.5,17.5) (11.0, 17.5) (11.5,17.5) (11.5, 18.0) (11.0, 17.5) (11.5,18.5)
4 2.21,dd 2.22,dd 2.21,dd 2.24,dd 2.23,dd 2.21,dd
(4.0,17.5) (4.0, 18.0) (4.0, 18.0) (4.0, 18.0) (4.0, 18.0) (4.0, 18.0)
5! 511, m 5.12,m 5.09, m 5.10, m 5.09, m 511, m
6 5.32,d(7.5) 5.33,d(8.5) 5.27,d(8.5) 5.31,d (8.5) 5.30,d (8.5) 5.28,d(8.5)
8’ 2.04, m? 2.04, m* 2.08, dd 2.08, dd 2.05, m* 2.08, dd
(6.0, 14.0) (6.0, 14.0) (6.0, 14.0)
9 1.95, m? 1.95, m? 1.74,1.81, m 1.74,1.81, m 1.96, m? 1.74, 1.81, m?
10’a 1.61, m? 1.61, m? 1.89, m? 1.89, m? 1.80, m* 1.89, m*
10'd 2.01, m? 2.01, m? 1.77, m? 1.77, m? 2.15, m? 1.77, m?
13’ 5.22,s 5.21,s 5.26,s 5.24,s 5.20, s 5.22,s
16’ 1.99, s 1.99, s 2.05,s 2.05,s 1.98,s 2.04,s
17 1.70, s 1.58, s 1.64, s 1.64, s 1.61,s 1.61,s
18'a 2.12, m? 1.82, m? 1.72, m? 1.82, m?* 2.18, m* 1.72, m?
188 1.82, m? 2.12, m? 1.82, m? 1.72, m? 1.67, m? 1.82, m?
19 1.36,s 1.36,s 1.35,s 1.36,s 1.36,s 1.36,s
20’ 1.34,s 1.34,s 1.32,s 1.32,s 1.34,s 1.35,s

a0verlapping signals




Table S2 3C NMR Spectroscopic Data (125 MHz, CDCl;) for Compounds 9, 11 and 13

no. 9 11 13 no. 9 11 13
1 172.9 172.9 172.9 1 165.0 165.1 165.1
2 117.2 116.6 117.3 2 116.3 116.5 116.4
3 168.0 165.0 167.9 3 156.7 156.7 156.8
4 84.2 87.5 84.1 4 35.0 35.0 35.0
5 30.2 30.3 30.2 5! 74.0 74.1 74.1
6 116.6 116.6 116.6 6 1223 122.4 122.3
7 139.4 141.7 139.2 7 141.9 141.9 142.1
8 39.1 393 39.1 8’ 39.6 39.3 39.4
9 25.0 25.0 25.0 9 29.6 30.3 29.6
10 31.2 31.3 31.2 10’ 29.0 28.5 34.0
11 35.4 35.0 35.4 I 42.0 41.7 42.0
12 189.6 189.7 189.9 12 194.9 1943 194.8
13 1113 110.9 111.1 13’ 101.8 101.5 101.8
14 204.1 203.9 204.1 14 207.1 207 207.1
15 87.7 87.5 87.7 15 88.9 88.7 88.9
16 23.1 23.1 23.1 16 13.8 16.6 13.8
17 16.6 16.7 16.4 17 16.1 16.7 16.1
18 23.8 22.3 22.3 18’ 23.8 23.7 23.8
19 22.8 22.8 22.8 19 22.7 22.8 22.7
20 22.7 22.7 22.7 20’ 22.7 22.8 227
CD[mdeg]
490
400
HT[V]
300

270
200 250 300 320

Wavelength [nm]

Fig. S1 CD spectra of 9-14.
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Scheme S1 Plausible biosynthetic pathway for 1-18.
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S1. 'TH NMR spectrum of compound aphanamene C (1) in CDCls
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S2. 13C NMR spectrum of compound aphanamene C (1) in CDCl;



o s U 13

Q,MMMAJULW,LJ M

T T T T T T T T T T T T T T T T T T T T T T T T
60 58 56 54 5.2 50 48 46 44 42 40 58 36 54 32 30 2.8 26 24 2.2 20 L8 L6 14
£2 (ppm

S3. 'H-'THCOSY spectrum of compound aphanamene C (1) in CDCl;

J—LKJ,L il g

F110

L L \ . whmnl |

120

~130

T
7.5 7.0 6.5 6.0 5.8 5.0

S4. HSQC spectrum of compound aphanamene C (1) in CDCl;

£1 (ppm)

11 (ppm)



J U_AL*L A A MJAL

~20
A - J ot
—— - vl
- - = e —40
3 60
8
_
-80
= . o
— . F100
—
- e
ol F120
- - .
3 - -
el e F140
— - £l
—4 - = - 160
=
1 -
F180
=1
= "
-200
k220
T T T \ T T ‘ ‘ T ‘ T T
7.8 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5
£2 (ppm)

S5. HMBC spectrum of compound aphanamene C (1) in CDCl;

W » kass

T T T T T T T T T T T T T T T T T T T T T T T
5.8 5.6 54 52 50 4.8 46 &44¢ 42 &40 3.8 3.6 3.4 3.2 30 28 26 2.4 22 2.0 1.8 1.6 L4
£2 (ppm)

S6. ROESY spectrum of compound aphanamene C (1) in CDCl;

11 (ppm)

11 (ppm)



CD[mdeg]

520
500~

400~
HT[V]

300

270
200

250

Wavelength [nm]

300 350
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Elemental Composition Calculator

Target m/z: 685.3708

Result type:

Positive ions

Species: [M+Na]"

Elements:

C (0-80); H (0-120); O (0-30); N (0-10); Na (0-5); C1 (0-5)

Ion Formula

Calculated m/z

PPM Error

C40H52NaO8

685.3711

0.47

S8. HRESIMS spectrum of compound aphanamene C (1) in CH;OH
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S22. HRESIMS spectrum of compound aphanamene E (3) in CH;0H
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S25. CD spectrum of compound aphanamene F (4) in CH;0OH
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S26. 'H NMR spectrum of compound aphanamene G (5) in CDCl;



m @ o N o m T woo~N o O v 00 @
o = @ o~ < o0 O 0 o 0 T = kM - @ o < Fﬂml\csmovnl\@v
- o nom - = o & o o~ R R BT -] @ - @ M o o © M= - Ko
Nd oo o o9 - u Mmoo o v i - HeoseaEMmo oo o
o o o o N~ w9 w wn <+ m M N e - - O @ N hd = oo 0 1 ¥ = MMM N NN
~No~ - - e e e . - o e e e . @ o ~ < M oM MMM M NN NN
il I LN [ ~7O N N | e—ss
|
|
|
I
|
1
1
|
1
| 1 |
|
1
[
Il | |
1
T T T T T T T T T T T T T T T T T T T 1
210 200 180 180 170 160 150 140 130 120 110 100 90 i 60 o0 40 30 20 10
£1 (ppm)
S27. BC NMR spectrum of compound aphanamene G (5) in CDCl;
Y _.l{_r[_/'\_ﬂk - “M,"”uw»' I
F
— &
£ 20
=
30
T o
= 40
30
60
P
70 £
= =
80
90
o 100
110
o ©
120
e

T T T T T T T T
5.8 5.6 5.4 5.2 5.0 4.8 46 4.4 4

T T T T T T T T T T T
2 40 38 36 34 32 30 28 26 24 22 2.0 18

£2 (ppm)

S28. HSQC spectrum of compound aphanamene G (5) in CDCl;
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S30. ROESY spectrum of compound aphanamene G (5) in CDCl;
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S31. CD spectrum of compound aphanamene G (5) in CH;OH

x105 +ESI Scan (1.485 min) Frag=140.0V 13-MS-positive-01.d
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Counts vs. Mass-to-Charge (m/z)

Elemental Composition Calculator

Target m/z: 685.3704

Result type: Positive 1ons

Species: [M+Na]”

Elements:

C (0-80); H (0-120); O (0-30); N (0

-10); Na (0-5); C1 (0-5)

Ion Formula

Calculated m/z

PPM Error

C40H52NaO8

685.3711

0.99

S32. HRESIMS spectrum of compound aphanamene G (5) in CH;0OH
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S33. 'TH NMR spectrum of compound aphanamene H (6) in CDCl;
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S34. ROESY spectrum of compound aphanamene H (6) in CDCl;
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S35. CD spectrum of compound aphanamene H (6) in CH;OH
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S36. 'TH NMR spectrum of compound aphanamene I (7) in CDCl;
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S37. BC NMR spectrum of compound aphanamene I (7) in CDCl;
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S38. HSQC spectrum of compound aphanamene I (7) in CDCl;
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S39. HMBC spectrum of compound aphanamene I (7) in CDCl;
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S41. CD spectrum of compound aphanamene I (7) in CH;0H

350

x10 5 |*ESI Scan (1.448 min) Frag=140.0V 16-MS-positive-01.d

1.8 685.3705

686.3748

0.2 6873763

682 6825 683 6835 684 6845 685 6855 686 6865 687 6875 séﬁ 6885 689 6805 690 6905 691 6915 692 6925

Counts vs. Mass-to-Charge (m/z)
Elemental Composition Calculator

Target m/z: Result type: Positive ions Species:

685.3705

[M+Na]*

Elements:

C (0-80); H (0-120); O (0-30); N (0-10); Na (0-5); CI (0-5)

Ton Formula Calculated m/z

PPM Error

C40H52NaO8 685.3711

S42. HRESIMS spectrum of compound aphanamene I (7) in CH;0OH
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S45. CD spectrum of compound aphanamene J (8) in CH;0H
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S46. 'TH NMR spectrum of compound aphanamene K (9) in CDCl;
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S48. HSQC spectrum of compound aphanamene K (9) in CDCl;
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S49. HMBC spectrum of compound aphanamene K (9) in CDCl;
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S50. ROESY spectrum of compound aphanamene K (9) in CDCl;
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S51. CD spectrum of compound aphanamene K (9) in CH;0OH
x10 5 |*ESI Scan (1.306 min) Frag=140.0V 1-MS-positive-01.d
26
24 683.3550
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Counts vs. Mass-to-Charge (m/z)
Elemental Composition Calculator
Target m/z: 683.3550 Result type: Positive ions Species: [M+Na]*
Elements:

C (0-80); H (0-120); O (0-30); N (0

-10); Na (0-5); CI (0-5)

Ton Formula

Calculated m/z

PPM Error

C40H52NaO8

683.3554

0.62

S52. HRESIMS spectrum of compound aphanamene K (9) in CH;OH
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S53. 'TH NMR spectrum of compound aphanamene L (10) in CDClj;
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S54. ROESY spectrum of compound aphanamene L (10) in CDCl;
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S55. CD spectrum of compound aphanamene L (10) in CH;0H
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S56. 'H NMR spectrum of compound aphanamene M (11) in CDCl;
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S58. HSQC spectrum of compound aphanamene M (11) in CDCl;
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S59. HMBC spectrum of compound aphanamene M (11) in CDCl;
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S60. ROESY spectrum of compound aphanamene M (11) in CDCl;
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S61. CD spectrum of compound aphanamene M (11) in CH;0H
%105 | +ES| Scan (0.895 min) Frag=140.0V 3-MS-positive-01.d
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Counts vs. Mass-to-Charge (m/z)
Elemental Composition Calculator
Target m/z: 683.3556 Result type: Positive ions Species: [M+Na]”
Elements:

C (0-80); H (0-120); O (0-30); N (0

-10); Na (0-5); C1 (0-5)

Ion Formula

Calculated m/z

PPM Error

C40H52NaO8

683.3554

-0.21

S62. HRESIMS spectrum of compound aphanamene M (11) in CH;0H
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S63. 'H NMR spectrum of compound aphanamene N (12) in CDCl;
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S64. ROESY spectrum of compound aphanamene N (12) in CDCl;
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S65. CD spectrum of compound aphanamene N (12) in CH;0H
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S66. 'H NMR spectrum of compound aphanamene O (13) in CDCl;
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S67. BC NMR spectrum of compound aphanamene O (13) in CDCl;
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S68. HSQC spectrum of compound aphanamene O (13) in CDCl;
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S69. HMBC spectrum of compound aphanamene O (13) in CDCl,
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S70. ROESY spectrum of compound aphanamene O (13) in CDCl;
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S71. CD spectrum of compound aphanamene O (13) in CH;0H

x105 |*ESI Scan (1.139 min) Frag=140.0V 2-MS-positive-01.d
2.4
9o 683.3552
2
1.8
1.6
1.4
1.2
1 684.3585
0.8
0.6
0.4
&5 685.3597
3 681 6815 682 6825 683 583.‘5 684 ngl;lis vssl\?!asjss-lg-séigrge {Brﬁg} 686.5 687 6875 688 6885 689 6895
Elemental Composition Calculator
Target m/z: 683.3552 Result type: Positive ions Species: [M+Na]”
Elements: C (0-80); H (0-120); O (0-30); N (0-10); Na (0-5); C1(0-5)
Ion Formula Calculated m/z PPM Error
C40H52Na08 683.3554 0.41

S72. HRESIMS spectrum of compound aphanamene O (13) in CH;0H
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S73. 'TH NMR spectrum of compound aphanamene P (14) in CDCl;
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S74. ROESY spectrum of compound aphanamene P (14) in CDCl;
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S75. CD spectrum of compound aphanamene P (14) in CH;0H
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