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S1

Figure S1 LCMS chromatogram of T. swinhoei samples collected near Eilat at depts of 10 to 64 meters.
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S2 Table S1. Molecular peaks (negative-ESI) and partial identifications of the theonellamides in the chromatograms.

trmin 10 msample 15 msample 25 m sample 30 msample 59 m sample 64 m sample
m/z (id) m/z (id) m/z (id) m/z (id) m/z (id) m/z (id)

9.7 1778, 1602 1778, 1602 1584, 1602

9.5 1746 (Tpl) 1746 (Tpl) 1746 (Tpl) 1746 (Tpl) 1746 (Tpl) 1746 (Tpl)

94 1716, 1730 1716, 1730

9.0 1762 (TnlA)

8.9 1668 (TnlK) 1668 (TnlK) 1668 (TnIK) 1668 (TnlK) 1668 (TnIK) 1668 (TnlIK)

8.7 1780 (TnID¥*) 1778

8.6 1780 (TnID¥*)

8.3 1780 (TnID¥*) 1780 (TnID*) 1780 (TnID*)

8.2 1794 1794

8.0 1780 (TnID¥*) 1780 (TnID*) 1780 (TnID*)

7.7 1780 (TnID¥*), 1808, 1778, 1808 1780 (TnID¥*), 1808

7.5 1808 1808, 1602 1808, 1602

7.3 1780 (TnID*) 1780 (TnID¥%)

6.9 1702, 1730 1780 (TnID*) 1780 (TnID*)

1780 (TnID*)

6.6 1670

6.1 1602 1602, 1678 1602

5.8 1602, 1618 1618 1602, 1618 1602, 1618

5.6 1620, 1602, 1590 1602 1602

5.5 1620, 1602

Tpl — theopalauamide; TnlA — theonellamide A; TnlK — theonellamide K, this study; TnID* - theonellamide D or isomer of it.



Figure S2 LCMS chromatogram of T. swinhoei samples collected in the southern part of the Gulf of Aqaba during the 1980’s.
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Figure S3. 1H NMR spectrum (500 MHz) of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C
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S5 Figure S4. 13C NMR spectrum (125 MHz) of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C
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S6 Figure S5. HSQC spectrum of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C
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S7

Figure S6. HMBC spectrum of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C
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S8 Figure S7. COSY spectrum of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C
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S9 Figure S8. TOCSY spectrum of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C
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S10  Figure S9. ROESY spectrum of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C
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S11  Figure S10. N-H HSQC spectrum of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C
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S12  Figure S11. N-H HMBC spectrum of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C
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S13  Table S2. NMR data of theopalauamide (4) in 4:1 DMSO-dg:H,0 at 50 °C2

Position Sc/NP SpC HMBC correlationsd COSY correlations NOE correlationse
Apoa-1 172.6,C
2a 37.6, CH, 2.37, m Apoa-1,3 Apoa-2b,3 Serl-NH, Apoa-NH

b 2.10, brd (10.7) Apoa-1,3 Apoa-2a,3
3 53.0, CH 411, m Apoa-2a,2b, NH Apoa-NH
3-NH 117.7,NH 7.72,d (9.7) Phe-1 Apoa-3 Apoa-23,3,4, 5, Phe-2
4 68.7, CH 4.25, m Apoa-5 Apoa-5 Phe-NH, Apoa-NH,4-OH
4-OH 5.28,d (4.4) Apoa-5 Apoa-4,5
5 132.8, CH 5.14, brd (8.3) Apoa-3,6-Me,7 Apoa-4,6-Me, Apoa-NH, 7,8
6 136.3,C
6-Me 13.5, CH3 1.64, brs Apoa-5,6,7 Apoa-5 Apoa-7,8
7 134.0, CH 6.58, d (17.1) Apoa-5,6,6-Me,8,9 Apoa-8 Apoa-5,6-Me
8 128.6, CH 6.49,d (17.1) Apoa-6,7,9, 10,10’ Apoa-7 Apoa-5,6-Me
9 138.0,C
10,10’ 127.1,CHx 2 7.38,d (7.6) Apoa-8,10°, 10,12 Apoa-11,11°
11,11° 129.7,CHx 2 7.29,1(7.6) Apo0a-9,10, 10°,11°,11 Apoa-10, 10°,12
12 128.9, CH 7.17, m Apoa-10,10° Apoa-11,11°
Serl-1 172.8,C
2 56.8, CH 3.76, m Serl-3 Serl-3 sAla-NH
2-NH 114.9,NH 7.80, brs Apoa-1, Serl-2,3 Serl-2 Apoa-2a, Serl-3
3 61.1, CH, 3.64, m Serl-1,2 Serl-2 sAla-NH, Serl-NH
3-OH
sAla-1 169.87, C
2 51.4,CH 5.07, m sAla-1 sAla-2-NH, 33,3b  Asn-NH, sAla-NH,3b
2-NH 108.3, NH 8.28,d (10.3) Serl-1 sAla-2 sAla-2,3b, Serl-2,3
3a 50.6, CH 4.90, brd (13.7) sHis-6,8 sAla-2,3b sHis-8

421, m

b sAla-1, sHis-6,8 sAla-2,3a sHis-6, sAla-NH,2

Asn-1 171.6,C



2
2-NH
3a

b
4
4-NH,

Han-1
2
2-NH
3
3-OH
4
4-NH,

BrMePhe-1
2
2-NH
3
3-Me
4
5,5
6,6
7
iSer-1
2
2-OH
3a

b
3-NH
Aad-1
2

52.2, CH
119.2, NH
37.2, CH,

1725,C
103.8, NH,

171.4,C
54.7, CH
108.7, NH
72.4, CH

1745, C
102.1, NH,

172.0,C
59.3, CH
113.1, NH
39.5, CH
18.0, CHg

1418, C
131.1,CHx 2
131.7,CHx 2
120.6,C
171.4,C
69.8, CH

44.0, CH,
101.2, NH

176.0, C
54.7, CH

4.50, m
7.77,d (5.3)
2.58, dd (15.5, 9.5)

2.35, dd (15.5, 12.9)

7.37, brs
6.76, brs

5.39,1(8.6)
8.35, m

3.98, m

5.19, brd (4.1)

7.05, m
7.28, m

454, m
8.19, d (8.7)
3.35, qd (6.8,5.2)
1.05, d (6.8)

6.99, d (8.1)
7.26,d (8.1)

4.09, m
5.03m
3.74, m
3.01, brd (14.1)
7.22, m

3.91, m

Asn-1,3

sAla-1, Asn-2,3
Asn-1,2,4
Asn-1,2,4

Han-1,3,4
Han-1

Han-3

BrMePhe-1,3,3-Me,4
Han-1, BrMePhe-2,
BrMePhe-1,2,3-Me 4,5,5’
BrMePhe-2,3,4

BrMePhe-3,5°,5,7
BrMePhe-4,6’,6,7

iSer-1

iSer-2

BrMePhe-1
BrMePhe-1, iSer-1
BrMePhe-1

Aad-1,3,4

Asn-NH,3a, 3b
Asn-2
Asn-2,3b
Asn-2,3a

Han-NH,3
Han-2
Han-2,3-OH
Han-3

BrMePhe-NH,3
BrMePhe-2
BrMePhe-2,3-Me
BrMePhe-3

BrMePhe-6,6’
BrMePhe-5,5’

iSer-2-OH, 33,3b
iSer-2

iSer-2,3b, NH
iSer-2,3a, NH
i1Ser-3a,3b

Asn-NH,3b
sAla-2, Asn-2,3a
Asn-N

Asn-2

BrMePhe-NH, sHis-2

BrMePhe-NH,3,3-Me,5,5’
Has-2, BrMePhe-2,3,3-Me
BrMePhe-NH,2
BrMePhe-NH,2,5,5’

BrMePhe-2,3-Me

Aad-NH

Aad-NH,3a, 3b, sHis-6,8



2-NH

BWWNNHONO A
o =z =T =z Zz
I I =

Ser2-1
2-NH

3-OH
Phe-1

2-NH

116.5, NH
32.4, CH,

22.2, CH,
35.9, CH,

1743,C
171.0,C
54.6, CH
119.7, NH
26.4, CH,

132.0,C
180.9, N
137.4, CH
167.9, N
124.3, CH
172.7,C
58.9, CH
114.3, NH
69.0, CH

21.6, CHy
169.92, C
56.6, CH

117.0, NH
62.1, CH,

171.6,C
55.0, CH
115.9, NH

7.59,d (7.5)
1.65, m
1.44, m
1.12, m
2.06, m
1.70, m

4.75, dt (13.0,6.5)
8.33, m
3.27,1(13.0)
2.98, m

8.86, s
7.22, m

4,23, m
7.69,d (9.7)
3.60, m
4.90, m
0.98,d (5.3)

4.45, m
8.48, d (7.8)
3.64, m

456, m
7.96,d (8.7)

iSer-1, Aad-1
Aad-4

Aad-3,4,6
Aad-3,4,6

sHis-1,3

Aad-6, sHis-1,2,3
sHis-1,2,4,8
sHis-1,2,4

sHis-5-N,7-N,4,8, Gal-1, sAla-3a,3b

sHis-5-N,7-N,4,6 sAla-3

Thr-1,3,4
sHis-1, Thr-2
Thr-1

Thr-2,3

Thr-1

Ser2-1
Ser2-1

Aad-3b
Aad-3a,4
Aad-3b,5a,5b
Aad-4,5b
Aad-4,5a

sHis-NH,3a,3b
sHis-2
sHis-2,3b
sHis-2,3a

sHis-8
sHis-6

Thr-NH,3
Thr-2
Thr-2,4
Thr-2,3
Thr-3

Aad-2,3b,4, iSer-2
Aad-2

Aad-NH,2
Aad-NH

sHis-NH

Thr-NH, Han-2
Ada-2a
Thr-NH
Thr-NH

Gal-1,2,5, sAla-3a, Ada-5
sAla-3a, Ada-5

Ser2-NH, Thr-NH,4
sHis-2,3a,3b Thr-2,3,4,

Thr-NH,4

Thr-NH,2,3

Ser2-NH
Ser2-2.3, Thr-2
Ser2-NH

Phe-NH,5,5” Apoa-NH
Phe-2,3a,3b, Apoa-4-OH



6a

39.4, CH,

137.3,C
130.0,CH x 2
129.2,CH x 2
127.7, CH
89.0, CH
69.9, CH

73.9, CH
69.6, CH
79.0, CH
62.0, CH,

2.81, dd (13.0,8.0)
2.65, dd (13.0,5.6)

7.13,d (7.5)
7.21, m

7.14, m
5.03,d(9.3)
3.63, m

5.53, brd (10.4)
3.43, brd (8.1)
3.83, m

3.64, m

3.75, m

3.64, m

sAla-3, sHis-4, Gal-3,5

Gal-4
Gal-2,3
Gal-1,3,6
Gal-5

Gal-2
Gal-1,2-OH, 3
Gal-2
Gal-2

Gal-6b
Gal-6a

Phe-NH
Phe-NH

Phe-2
sHis-6, Gal-3,6b
sHis-6
Gal-1
sHis-6

Gal-1

alH (500 MHz), 13C (125 MHz) and 15N (50 MHz). PMultiplicity and assignment from HSQC experiment. CMultiplicity (J in Hz). dHMBC
correlations, optimized for 8 Hz. €Selected NOEs from ROESY experiment.



Figure S12. (+)-HRESIMS data of theopalauamide (4)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =5.0mDa / DBE: min=-1.5, max =500
Element prediction: Off

Number of isotope peaks used for -FIT =3

Monoisotopic Mass, Ocd and Even Electron lons

114 formulale) evaluated with 9 results within fimits (up to 50 best isotopic matches for each mass)
Elements Used:

G:7080 H:90-100 N:10-20 0:23-33 79Br:(-1

ohD3-06713 Camelit317H 197 7467) Cm (195:207)
Ohad Hasin
1:TOFMSES-

13264003
0 17475909

1748.6018
1745.5978 T8
e\o\
1749.5980
I 1752.1366

" 1704130 1449408 | 17460680 | TPATAG74 | 174420 | 1749.1809 :g_mi 1781838/ {750,710 n
B S S R T e B

17430 17440 17450 17460 17470 17480 17490 1750.0 17510 17520 17830 17540

Minimum: -1.5
Maximum: 5.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

17455978 1745.5963 1.3 3.0  3L.6 2.0 C74 H9L W17 033
1745.5957 2.1 36.0 516 2.1 C74 H9% N19 026 7%r
1745,5944 3.4 3.0 5L.e 2.1 C73 HL00 NL3 030 T9Br
1745.5971 0.7 3.5 5T 2.1 C76 H98 N16 027 émw\
1745.5930 4.8 3Ly 5T 2.2 CT1 H98 W18 029 79Br
1745.5984 0.6 <03 405 3L 2.2 CT7 H%4 W20 023 79Br
1745.5984 0.6 0.3 3%.0 0 L8 2.2 C78 HL00 N13 028 T9Br
1745.5997 -1y <Ll 40 5L 2.4 C79 H% W17 024 79Br
1745.6005 =21 =Ly 0 520 2.4 C79 H91 WIS 031



Figure S13. IH NMR spectrum (500 MHz) of theonellamide J (1) in 4:1 DMSO-dg:H,O at 50 °C
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Figure S14. 13C NMR spectrum (125 MHz) of theonellamide J (1) in 4:1 DMSO-dg:H,0 at 50 °C
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S17  Figure S15. HSQC spectrum of theonellamide J (1) in 4:1 DMSO-dg:H,0 at 50 °C

§0hD2-075.10 in DMSO-d6-H20 4-1'50 C/3 o
———= 0hD2-075.10 in DMSO-d6-H20 4-1 50 C
=1.1.20
E— )
= proper H = experiment 13 20
= 30
=
—_—
. —=
40
o @ © F50
160
. 170
—
[ —
=
H
— 180
3
— 0) 90
£
;
E 100
4
;n
3 110
—A E
=
= 120
=
= 0
0 130
.
ot
0 140
150
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0

2 (ppm)

f1 (ppm)



S18
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Figure S16. HMBC spectrum of theonellamide J (1) in 4:1 DMSO-dg:H,0 at 50 °C
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S19

Figure S17. COSY spectrum of theonellamide J (1) in 4:1 DMSO-dg:H,0 at 50 °C
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S20  Figure S18. TOCSY spectrum of theonellamide J (1) in 4:1 DMSO-dg:H,0 at 50 °C
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S21  Figure S19. ROESY spectrum of theonellamide J (1) in 4:1 DMSO-dg:H,0 at 50 °C
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S22 Figure S20. N-H HSQC spectrum theonellamide J (1) in 4:1 DMSO-dg:H,0 at 50 °C
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S23  Figure S21. N-H HMBC spectrum of theonellamide J (1) in 4:1 DMSO-dg:H,0 at 50 °C
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S24  Table S3. NMR data of theonellamide J (1) in 4:1 DMSO-dg:H,0 at 50 °C2

Position Sc/nP SC HMBC correlationsd COSY correlations ~ TOCSY correlations
Apcoa-1 171.8,C
2a 40.4, CH; 2.33,1(13.1) Apcoa-3 Apcoa-2b,3 Apcoa-2b,3
b 1.93, dd (13.1,3.0) Apcoa-1 Apcoa-23a,3 Apcoa-23a,3
3 48.3, CH 4,22, m Apcoa-2a,3-NH Apcoa-NH-3
3-NH 122.3, NH 7.82,d (9.1) Phe-1 Apcoa-3 Apcoa-23,2b,3 4
4 62.1, CH 1.71, ddd (10.4, 6.6., 4.5) Apcoa-5,6,7,9 Apcoa-3-NH,5,7,8
5 78.9, CH 3.98, m Apcoa-3 Apcoa-6-Me Apcoa-4,6-Me, 8
6 142.3,C
6-Me 14.1, CH3 1.61, brs Apcoa-5,6,7 Apcoa-7 Apcoa-5,7,8
7 129.1, CH 5.02, brs Apcoa-4,6,8 Apcoa-5,6-Me Apcoa-4,6-Me, 8
8 50.6, CH 2.76, m Apcoa-10,10° Apcoa-4,6-Me, 7 Apcoa-4,5,6-Me,7
9 1456, C
10,10° 128.3,CHx2 7.14,dx 2 (7.6) Apcoa-8,10°,10,12
11,11 129.0,CHx2 7.20,tx 2 (7.6) Apcoa- 9,11°,11
12 127.0, CH 7.13, m
Ser!-1 172.3,C
2 56.6, CH 3.7, m
2-NH 119.2, NH 7.69, brs
3 61.9, CH> 3.62, m 2H Ser!-1,3
sAla-1 169.6, C
2 51.1, CH 5.04, m sAla-1 sAla-2-NH,3a, 3b
2-NH 107.7,NH 8.23,d (11.1) Ser!-1, sAla-2 sAla-2,3a,3b sAla-2,3a, 3b
3a 50.5, CH> 4.88, d (13.2) sAla-2, sHis-6 sAla-2,3a,3b
b 4.22, m sAla-1,2, sHis-8
Asn-1 171.5,C
2 51.9, CH 4.48, brm Asn-1 Asn-2-NH,3a,3b Asn-2-NH
2-NH 114.6, NH 7.73,d (5.5) Asn-1 Asn-2 Asn-2,3a,3b
3a 37.1, CH> 245 m Asn-4,2 Asn-2,3b Asn-2-NH,



b
4
4-NH:2

Han-1
2
2-NH
3
3-OH
4
4-NH2

BrMePhe-1
2
2-NH
3
3-Me
4
5,5’
6,6
7
iSer-1
2
2-OH
3a

b
3-NH
Ada-1
2
2-NH
3a

172.2,C
102.7, NH2

1715,C
54.4, CH
108.7, NH
71.9,CH

174.2,C
102.2, NH:

171.1,C
59.1,CH
111.5,NH
38.9, CH
17.9, CH3
1412, C
131.1,CH x 2
131.5,CHx 2
1205, C
172.2,C
69.7, CH

43.9, CH:

100.3, NH
173.9,C
52.2,CH
110.6, NH
31.2, CH:

2.24, m

7.31, brs
6.62, s

5.39,m
8.33,d (10.3)
3.95, m
4.87, m

7.14, brs,
7.19, brs

458, m
7.86,d (9.1)
3.49, m
1.10,d (7.2)

6.99, d x 2 (8.4)
7.28,d x 2 (8.4)

413, m
5.42, brs
3.81,m
2.98, brd
7.24, m

4.08,m
7.49,d (7.2)
1.66, m

Asn-3

Han-1,3,4

BrMePhe-1

Han-1
BrMePhe-2,3,3-Me,4
BrMePhe-2,3,4

BrMePhe-3,5°, 5,7
BrMePhe-4,5, 5°,6°,6,7

iSer-2

iSer-2

BrMePhe-1, iSer-1,2
BrMePhe-1

Ada-2
iSer-1, Ada-2

Asn-2,3a

Han-2-NH,3
Han-2
Han-2,3-OH

BrMePhe-2-NH,3
BrMePhe-2
BrMePhe-2
BrMePhe-3

BrMePhe-6,6’
BrMePhe-5,5’

iSer-3b

iSer-3b
iSer-2,3a,3-NH
iSer-3a,3b

Ada-2-NH,3a, 3b
Ada-2
Ada-2,3b,4a, 4b

Asn-2-NH

Han-2-NH,3
Han-2,3,3-OH
Han-2,2-NH
Han-2,2-NH

BrMePhe-2-NH
BrMePhe-2,3-Me3
BrMePhe-2-NH, 3-Me
BrMePhe-2-NH, 3

iSer-3b,3-NH

iSer-3-NH
iSer-2,3-NH
iSer-2,3a,3b

Ada-3a,3b,4a, 4b,5a,5b
Ada-2,3a,3b, 4a,4b,5a,5b
Ada-2,3b,4a, 4b,5a,5b



21.7, CH>
35.0, CH>

173.4,C
170.6,C
544, CH
119.6, NH
26.4, CH;

131.9,C
181.0, N
137.3, CH
167.4, N
124.0, CH
172.5,C
58.7, CH
113.5,NH
68.8, CH

21.6, CHs
169.8, C
56.5, CH
116.7, NH
62.0, CH:
171.5,C
55.2,CH
115.8, NH

39.2, CH:

151, m
1.22, m
0.88, m
2.08, m
1.80, m

473, m
8.36,d (7.2)

3.28, brt (13.1)
2.94, brd (13,1)

8.89, s
7.19, s

4.29, m
7.60,d (9.7)
3.63, m
5.40, brs
1.04, d (6.0)

4.46, m
8.52,d (7.6)
3.68, m

4.56, m
7.97,d(9.1)
(8.01, d)
277, m
272, m

Ada-5

Ada-3,4,6
Ada-4,6

Ada-6
sHis-2,4,8
sHis-1

sHis-3,4,5,8,7-N, sAla-3

sHis-4,5-N,6,7-N
sHis-1, Thr-1,3, 4
sHis-1

Thr-2,3

Ser?-1
Thr-1

Ser?-1

Phe-2,4,5,5
Phe-1,2,4,5,5

Ada-2,3a,3b, 4a

Ada-3a,3b,4b, 5a,5b
Ada-3a,3b,4a, 5a,5b

Ada-4a,4b,5b
Ada-4a,4b,5a

sHis-2-NH, 3a,3b
sHis-2

sHis-2,3b
sHis-2,3a

sHis-8

sHis-6
Thr-2-NH,3
Thr-2
Thr-2,3-OH,4
Thr-3
Ser?-2-NH,3
Ser?-2

Ser2-2

Phe-2-NH,3a, 3b
Phe-2

Phe-2
Phe-2

Ada-2,3a,4a, 4b,5a,5b
Ada-2,3a,3b, 4b,5a,5b
Ada-2,3a,3b, 4a,5a,5b
Ada-2,3a,3b, 4a,4b,5b
Ada-2,3a,3b, 4a,4b,5a

sHis-2-NH, 3a,3b
sHis-2,3a,3b
sHis-2,2-NH,3b
sHis-2,2-NH,3a

Thr-2-NH
Thr-2,3,4
Thr-2-NH,4 7
Thr-4
Thr-2-NH,3,3-OH

Ser2-2-NH
Ser?-2.3
Ser2-2-NH

Phe-2-NH,3a, 3b
Phe-2,3a,3b

Phe-2-NH
Phe-2-NH,



4 136.9,C Phe-2

5,5’ 129.6,CHx 2 7.10,m Phe-4,7
6,6 128.9,CHx2 7.14,m Phe-4,6",6
7 127.3,CH  7.13,m
Gal-1 88.9, CH 5.03, d (8.6) Gal-2,5, sHis-4,6 Gal-2 Gal-2,3
2 69.5, CH 3.61, m Gal-1,3 Gal-1,3 Gal-1,3
3 73.7, CH 3.41, brd (9.0) Gal-2,4 Gal-1,2
4 69.7, CH 3.83, m Gal-4 Gal-3
5 78.9, CH 3.66, m Gal-6
6a 61.9, CHz 3.65, m

b 3.58, m Gal-4

alH (500 MHz), 13C (125 MHz) and 15N (50 MHz). Multiplicity and assignment from HSQC experiment. CMultiplicity (J in Hz).
dHMBC correlations, optimized for 8 Hz.



S25  Figure S22. 1H NMR spectrum (500 MHz) of theonellamide J (1) after dissolving in 4:1 DMSO-dg:D,0 at 50 °C
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S26  Figure S23. 1H NMR spectrum (500 MHz) of theonellamide J (1) 24 h after dissolving in 4:1 DMSO-dg:D,0 at 50 °C
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S27  Figure S24. 13C NMR spectrum (125 MHz) of theonellamide J (1) in 4:1 DMSO-dg:D,0 at 50 °C
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S28

Figure S245. HSQC spectrum of theonellamide J (1) in 4:1 DMSO-dg:D,0 at 50 °C
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S29  Figure S26. HMBC spectrum of theonellamide J (1) in 4:1 DMSO-dg:D,0 at 50 °C
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S30  Figure S27. COSY spectrum of theonellamide J (1) in 4:1 DMSO-dg:D,0 at 50 °C
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S31  Figure S28. TOCSY spectrum of theonellamide J (1) in 4:1 DMSO-dg:D,0 at 50 °C
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S32  Figure S29. ROESY spectrum of theonellamide J (1) in 4:1 DMSO-dg:D,0 at 50 °C
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S33  Table S4. NMR data of theonellamide J (1) in 4:1 DMSO-dg:D,0 at 50 °C?

Position 5P SC HMBC correlationsd COSY correlations TOCSY correlations ROESY
correlations®
Apcoa-1 172.6,C
2a 40.4,CH>  2.33,dd (12.8, Apcoa-1,3 Apcoa-2b,3 Apcoa-2b,3 Apcoa-2b
b 12.3)
1.91,d (12.8) Apcoa-1 Apcoa-2a,3 Apcoa-2a,3 Apcoa-2a,3
3 48.3, CH 4.20, m Apcoa-2a,2b,4 Apcoa-2a,2b, 8 Apcoa-2b,4,8,10,10°
4 62.1, CH 1.69, m Apcoa-3,5,8 Apcoa-5,6-Me,7,8 Apcoa-3,8,10,10°
5 78.9, CH 3.95,m Apcoa-3,6,6-Me,7 Apcoa-4,6-Me Apcoa-4,6-Me,7,8
6 142.4,C
6-Me 14.2,CHs  1.59, brs Apcoa-5,6, 7 Apcoa-7,8 Apcoa-4,5,7, 8 Apcoa-7, Phe-7
7 1294, C 5.01, brs Apcoa-4,5,6,6-Me,8 Apcoa-6-Me,7 Apcoa-4,5,6-Me,8 Apcoa-6-Me,8,10,
10°
8 50.7, CH 2.70, m Apcoa-4,6-Me,7 Apcoa-3,4,5,6-Me,7  Apcoa-3,4,7,10,10°
9 145.7,C
10,10° 129.1, 7.14,d (7.8) Apcoa-8,10°,10,12 Apcoa-3,4,7,8
CHx2
11,11 129.2, 7.20,1(7.8) Apcoa-9,11°,11 Apcoa-12
CHx2
12 127.2,CH 7.12,m Apcoa-11,11°
Ser!-1 172.4,C
2 56.6, CH 3.71,dd (6.6,5.9)  Ser’-1 Ser!-3
3 62.0,CH,  3.62m2H Sert-1,2 Sert-2
sAla-1 169.8, C
2 51.2,CH 5.06, m sAla-1, Sert-1 sAla-3a,3b sAla-3a,3b sAla-3b
3a 50.6,CH,  4.88,d(14.0) sAla-1 sAla-2,3b sAla-2,3b sAla-2,3b
b 4.20, m sAla-1 sAla-2,3a sAla-2,3a sAla-2,3a, sHis-7
Asn-1 171.4,C
2 52.0, CH 4.46, brm Asn-3a,3b Asn-3a,3b



BrMePhe-
1

2

3

3-Me

5,5°

6,6

iSer-1
3a

Ada-1

3a

4a

37.0, CH2

172.1,C
171.3,C
54.4, CH
72.0,CH
174.1,C
171.8,C

59.2,CH
39.0, CH

18.0, CH3
141.3,C
131.3,
CHx2
131.8,
CHx2
120.8,C
172.6,C
69.8, CH
43.9, CH2

1746, C
52.5,CH

31.3, CH:

21.8, CH:

2.45, dd (15.8,9.8)
2.21, dd (15.8,3.2)

5.41, d (8.6)
3.95, d (8.6)

458, m
3.49,dq (4.4,7.2)

1.10,d (7.2)
6.99, d (8.3)

7.28,d (8.3)

4.13, brs
3.83,m
2.98, m

4.03, dd (9.7,3.5)
1.65, m
1.49, m
1.20, m

0.83, m

Asn-2,4
Asn-1

Han-1,3,4
Han-1,2,4

BrMePhe-1, 3-Me,4
BrMePhe-2,3-Me 4,
5,5

BrMePhe-2, 3,4

BrMePhe-3,5°,5,7

BrMePhe-4, 6°,6,7

iSer-1
iSer-2
iSer-1,2

Ada-1,3, iSer-1

Asn-2,3b
Asn-2,3a

Han-3
Han-2

BrMePhe-3

BrMePhe-2, 3-Me

BrMePhe-3
BrMePhe-6,6’

BrMePhe-5,5’

iSer-3a,3b
iSer-2,3b
iSer-2,3a

Ada-3a,3b

Ada-2,3b,4a, 4b
Ada-2,3a,4a, 4b
Ada-
3a,3b,4b,5a,5b
Ada-
3a,3b,4a,5a,5b

Asn-2,3b
Asn-2,3a

Han-3
Han-2

BrMePhe-3, 3-Me
BrMePhe-2, 3-Me

BrMePhe-2,3

iSer-3a,3b
iSer-2,3b
iSer-2,3a

Ada-
3a,3b,4a,4b,5a,5b
Ada-2,3b,4a,4b,5a,5b
Ada-2,3a,4a, 4b,5a,5b
Ada-

2,3a,3b,4b,5a,5b

Ada-2,3a,3b,4a,5a,5b

Asn-2
Asn-2

Han-3, sHis-2, Thr-4
Han-2

BrMePh-3,3-Me,5,5
BrMePhe-2,3-
Me,5,5’
BrMePhe-2, 3,5,5°

BrMePhe-2, 3,3-Me

iSer-3b
iSer-3b, Gal-3,5
iSer-2,3a

Ada-3a,3b, 4b
Ada-2, 3b
Ada-2, 3a
Ada-3b

Ada-2,3a



— 0o N~
0
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[BEN

D
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N

[
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> I
R

6,6

Gal-1

AwiN

35.2, CH>

173.7,C
170.9,C
544, CH
26.5, CH2

132.0,C
137.2, CH
124.3, CH
172.6,C
58.7, CH
68.9, CH
21.7, CHs
170.0,C
56.5, CH
62.0, CH:
171.3,C
55.2,CH
39.2, CH:

137.0,C
129.8,
CHx2
128.5,
CHx2
127.6, CH
89.0, CH
69.5, CH
73.7,CH
69.8, CH

2.06, m
1.79, m

4.74, dd (12.2,4.6)
3.27, brt (13.5)
297, m

8.88, s'
7.18,s

4.29,1(9.5)
3.61,m
1.04,d (6.1)

4.46, m
3.69, m

4.57, m
2.76, m
272, m

7.11, m
712, m

7.13, m

5.03,d (8.9)
3.62, m

3.43,dd (9.2,2.9)
3.83, m

Ada-4,6
Ada-3,4,6

sHis-3
sHis-2,4,7
sHis-1,2,4
sHis-4,6
Thr-1,3,4, sHis-1
Thr-2

Thr-3

Ser?-1,3, Thr-1
Ser?-1

Phe-3, Ser?-1
Phe-1,2.4, 5,5
Phe-2,4,5, 5’
Phe-6,6,7
Phe-4
sHis-4,6, Gal-4
Gal-1,3

Gal-3

Ada-4a,4b,5b
Ada-4a,4b,5a

sHis-3a,3b
sHis-2,3b
sHis-2,3a

Thr-3
Thr-2,4
Thr-3

Ser?-3
Ser?-2

Phe-3a,3b
Phe-2
Phe-2

Gal-2

Gal-1,3
Gal-2,4
Gal-3,5

Ada-2,3a,3b,4a,4b,5b
Ada-2,3a,3b,4a,4b,5a

sHis-3a,3b
sHis-2,3b
sHis-2,3a

sHis-3a,3b

Thr-3,4
Thr-2,4
Thr-2,3

Ser?-3
Ser?-2

Phe-3a,3b
Phe-2,3b
Phe-2,3a

Gal-2,3,4
Gal-1,3
Gal-1,2,4

Gal-1,2,3,5,6

Ada-5b
Ada-5a

Has-2, sHis-3b,7
sHis-3b Gal-1,2
sHis-2,3a,7
sHis-2,3b, sAla-3a
Thr-3,4

Thr-3,4, sHis-3a
Has-2, Thr-2,3

Ser?-3
Ser?-2

Phe-3b,5,5’
Phe-5,5’
Phe-2,5.5’
Phe-2,3a,3b
Ser?-2

Apcoa-6-Me
Gal-2,3, sHis-3a

Gal-1,4



5 79.0, CH 3.66, m Gal-2,6 Gal-4
6 62.0,CH2  3.75,m Gal-5 Gal-4
3.58, m

alH (500 MHz), 13C (125 MHz) and 15N (50 MHz). bMultiplicity and assignment from HSQC experiment. CMultiplicity (J in Hz). dHMBC
correlations, optimized for 8 Hz. €Selected NOEs from ROESY experiment. 'Exchanged with D20.



S34

Figure S30. 1H NMR spectrum (500 MHz) of theonellamide J (1) in DMF-d-
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S35 Figure S31. 13C NMR spectrum (125 MHz) of theonellamide J (1) in DMF-ds
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S36  Figure S32. HSQC spectrum of theonellamide J (1) in DMF-d;
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S37  Figure S33. HMBC spectrum of theonellamide J (1) in DMF-d;
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S38  Figure S34. COSY spectrum of theonellamide J (1) in DMF-d;
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S39  Figure S35. TOCSY spectrum of theonellamide J (1) in DMF-d;
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S40  Figure S36. ROESY spectrum of theonellamide J (1) in DMF-d;
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S41

Figure S37. N-H HSQC spectrum theonellamide J (1) in DMF-d;

0OhD2-075.10 in DMF.10.5er
OhD2-075.10 in DMF 9.10.18 HSQC-NH (2'd time)
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S42  Table S5. NMR data of theonellamide J (1) in DMF-d,2

Position 5P SKC HMBC COSsY TOCSY correlations ROESY correlations®
correlationsd correlations
Apcoa-1 1725,C
2a 40.6, CH> 2.66,t(12.5) Apcoa-1,3 Apcoa-2b,3 Apcoa-2b,3,3-NH Apcoa-2b,3-NH, Ser'-2-NH
b 2.20,dd Apcoa-1,3 Apcoa-2a,3 Apcoa-2a,3,3-NH Apcoa-2a,3,4,8
(12.5,3.3)
3 48.8,CH 4.56, m Apcoa-2a,2b,3-  Apcoa-2a,2b,3-NH,4,8  Apcoa-2b,3-NH.4,8,10,10°
NH,4
3-NH 122.3, 8.42,d(9.4) Phe-1 Apcoa-3 Apcoa-2a,2b,3,4 Apcoa-2a,3,4,5, Phe-2
NH
4 62.4,CH 1.96,dt(5.55.8) Apcoa-5,8,9 Apcoa-3,5,8 Apcoa-2a, 2b,3,3-NH,  Apcoa-2b,3,3-NH,5,6-Me,
5,6-Me,7,8 7,8,10,10°
5 79.2,CH 4.30, brs Apcoa-6,7 Apcoa-4,6-Me  Apcoa-4, 6-Me,7,8 Apcoa-3-NH,4,6-Me
(v1/2=12.9 Hz)
6 1428, C
6-Me 13.4,CHs 1.72,s Apcoa-5,6,7 Apcoa-5,7,8 Apcoa-4,5,7,8 Apcoa-4,5,7, Phe-5,5’
7 128.8, 5.15, brs Apcoa-4,5,6,6- Apcoa-6-Me,8 Apcoa-4,6-Me,8,10,10’
CH Me,8
8 50.9,CH  3.06, brs (vip~9 Apcoa-4,6,9 Apcoa-4,7 Apcoa-4,5,6-Me Apcoa-2b,3,4,7,10,10°
Hz)
9 146.0,C
10,10° 128.6, 7.29, m Apcoa-10°,10, Apcoa-3,4,7,8
CHx?2 11,11
11,11° 128.2, 7.21, m Apcoa-9,11°,
CHx?2 11,12
12 126.4, 7.19, m
CH
Ser!-1 171.4,C



2-NH

sAla-1

2-NH

3a

Asn-1

2-NH

3a

4-NHz

Han-1

2-NH

57.0, CH

114.6,
NH
61.2, CH:

169.6, C
51.0,CH
107.0,
NH

50.4, CH2

171.0,C
52.3,CH

118.9,
NH
37.1, CH;

173.9,C
100.6,
NH2
170.9,C
54.4, CH

108.3,
NH
72.0, CH

173.8,C

3.96, m
8.09, s

391, m
3.71, m

5.25, brd (9.9)
8.53, d (9.9)

5.11, brd (12.1)
4.45, brd (12.1)

471, brm
8.08, m
2.73, m
241, dd
(15.4,2.8)

6.97, s
7.45,s

5.71, brdd
(8.6,7.8)
8.65, brd (8.6)

4.23, brt (7.8)
483, m

Apcoa-1

Ser!-1

sAla-1
Serl-1, sAla-2

sAla-2, sHis-6
sAla-1

Asn-1,2

Asn-4

Han-3

Han-1,2, 4

Ser!-2-
NH,3a,3b
Sert-2

Ser!-2,3b
Ser!-3,3a

sAla-2-NH
sAla-2

sAla-3b
sAla-3a

Asn-2-
NH,3a,3b
Asn-2

Asn-2,3b
Asn—2,3a

Han-2-NH,3
Han-2

Han-2,3-OH

Sert-2-NH
Ser!-2, 3a,3b

Ser!-2-NH
Ser'-2-NH

sAla-2-NH, 3a,3b
sAla-2-NH, 3a,3b

sAla-2,2-NH,3b
sAla-2,2-NH,3a

Asn-2-NH,3a,3b

Asn-2,2-NH,3b
Asn-2,2-NH,3a

Han-2-NH, ,3-OH
Han-2,3,3-OH

Han-2,2-NH,3,3-OH

Sert-3b, Ser?-2, sAla-2,2-NH
Ser!-3a,3b

Sert-2-NH Ser!-2-NH, sAla-2-
NH

sAla-2-NH, 3b(neg)
sAla-2, sHis-6, Ser'-2,3b, Thr-3

sAla-3b, sHis-3b,8 sHis-6,
sAla-2(neg),3a, Ser'-2

Has-2-NH

sHis-2, Hans-3(neg), BrMePhe-
2-NH, Thr-4
Han-2,3, Asn-2,

sHis-2, Han-2(neg)



4-NH>
BrMePhe-
1

2

2-NH

3-Me
5,5

6,6

iSer-1

2-OH
3a

3-NH

Ada-1

2-NH

3a

100.4,
NH-2
171.0,C

58.8, CH

110.3,
NH
38.6, CH

17.5, CH3
141.3,C
131.2,
CHx?2
131.3,
CHx?2
120.3,C
171.6,C
70.0, CH

44.0, CH:
98.9, NH
173.8,C
51.6,CH

108.2,
NH
31.6, CH2

6.91,s

7.52,s

477, m

8.03, m

3.76, m

1.25,d (7.1)
7.17,d x 2 (8.0)

7.41,d x 2 (8.0)

4.29, brs

6.31, brs

3.98, m

3.14, brd (11.3)
7.42, m

4.39, ddd (12.2,
8.7, 2.8)
7.65,d (8.7)

1.81, m

Han-3,4

BrMePhe-1,3,3-
Me,4

Han-1, BrMePhe-
2

BrMePhe-3-
Me4, 5.5’
BrMePhe-1,2,3,4

BrMePhe-
3,5°,5,6,6°,7

BrMePhe-
4,5,5°,6°,6,7

iSer-1,2
BrMePhe-1

Ada-1,3

iSer-1, Ada-1,2,3

BrMePhe-2-
NH,3
BrMePhe-2

BrMePhe-2,3-
Me
BrMePhe-3

BrMePhe-6,6’

BrMePhe-5,5’

iSer-2-OH,33,3b
iSer-2

iSer-2,3b
iSer-2,3a
iSer-3a

Ada-2-NH,3a,
3b
Ada-2

Ada-2,3b,
4a,4b

BrMePhe-2-NH,3,3-
Me
BrMePhe-2,3,3-Me

BrMePhe-2,2-NH,3-
Me
BrMePhe-2,3

iSer-3-NH

iSer-2,3a, 3b
iSer-2,2-OH,3b,3-NH
iSer-2,2-OH,3a,3-NH
iSer-2,3a, 3b

Ada-2-NH, 3a,3b,4a,
4h,5a,5b

Ada-2, 3a,3b,4a,
4b,5a,5b
Ada-2,2-NH,3b, 4a,4b,
5a,5b

Han-2,3

BrMePhe-3,3-Me
Has-2,3 BrMePhe-2,3

BrMePhe-2,3-Me

BrMePhe-3,3-Me

iSer-2-OH,3a, 3b, Ada-2-NH
iSer-2

iSer-2,3b,

iSer-2,3a,

Ada-2,2-NH, iSer-3b
BrMePhe-2,3-Me

Ada-3a, 3b,4a,4b

iSer-2,3-NH, Ada-2,3b,4a,



4a 21.9, CH>

b

5a 34.8, CH>

b

6 1735, C

sHis-1 170.5,C

2 547, CH

2-NH 119.8,
NH

3a 26.7, CH>

b

4 1315, C

6 138.0,
CH

8 1245,
CH

Thr-1 173.1,C

2 58.8, CH

2-NH 113.7,
NH

3 68.7, CH

3-OH

4 21.7, CHs

1.68, m
1.44, m
1.07, m
2.33m

1.90, m

5.04, brm
8.95,d (7.1)

3.63, m
3.08, m

9.37,s

7.48, brs

4.60, t (9.4)
7.86, d (9.6)
3.91, m

5.91, brs
1.24,d (6.1)

Ada-2

Ada-3,4,6

Ada-3,6

Ada-6, sHis-2,3

sHis-1,2,4,8
sHis-1,2,4

5.11, sHis-4,8

sHis-4,6

sHis-1, Thr-1,3,4

sHis-1

Thr-2,3

Ada-2,3a, 4a,4b
Ada-3a,
3b,4b,5a,5b
Ada-3a,
3b,4a,5a,5b
Ada-4a,4b, 5b

Ada-4a,4b, 5a

sHis-2-
NH,3a,3b
sHis-2

sHis-2,3b
sHis-2,3a

sHis-8

sHis-6

Thr-2-NH,3
Thr-2
Thr-2,3-OH,4

Thr-3
Thr-3

Ada-2,2-NH,3a, 4a,4b,
5a,5b
Ada-2,2-NH,3a,3b,
4b,5a,5b
Ada-2,2-NH,3a,3b,
4a,5a,5b
Ada-2,2-NH,3a,3b,
4a,4b,5b
Ada-2,2-NH,3a,3b,
4a,4b,5a

sHis-2-NH,3a,3b

sHis-2,3a,3b

sHis-2,2-NH,3b
sHis-2,3a

sHis-8

sHis-6

Thr-2-NH,3,3-OH,4
Thr-2,3,3-OH,4
Thr-2,2-NH,3-OH,4

Thr-2,2-NH,3,4
Thr-2,2-NH,3,3-OH

sHis-2-NH,3b Han-2,3
sHis-2,3a,3b,

sHis-2-NH,3b
sHis-2,2-NH,3a,

Gal-1,2, sAla-2-NH, 3b Ser?-2

Gal-1, sHis-3b,

Ser?-2-NH, sHis-3b
Thr-2-NH,4
sHis-2, Thr-2,3,4

Gal-1, Ser?-2, sAla-2-NH, Thr-
2,2-NH,4

Thr-4, Phe-2-NH
Thr-2,2-NH,3, Ser?-2, Han-2



Gal-1
2
3
4
5

6

169.8, C
57.2,CH

117.9,
NH
62.0, CH:

171.6,C
55.0,CH

115.2,
NH
40.2, CH:

137.2,C
1295,
CHx?2
128.5,
CHx?2
126.8,
CH
89.9, CH
70.4, CH
74.2,CH
70.7, CH
78.6, CH
63.2, CH>

475, m
9.00,d (7.5)
3.86, m
3.80, m
5.32, m
482, m
8.30,d (9.6)
291, m
2.81, dd
(12.9,6.9)
7.21, m
7.26, m
7.20, m
5.41,d(8.3)
3.78, brs
3.54, m
4.02, m

3.90, m
3.99, m

Ser®-1,3
Thr-1

Ser?-1

Phe-3

Ser?-1
Phe-1,2 4,
Phe-1,2,4
Phe-4,5.5, 6,6’

Phe-4

sHis-4,6, Gal-2,4
Gall,3

Gal-2,4
Gal-2,3,5

Ser-2-NH

Ser?-2,

Phe-2-NH,
33,3b
Phe-2

Phe-2,3b
Phe-2,3a

Gal-2
Gal-1,3
Gal-2,4
Gal-3

Ser?-2-NH, 3a,3b,3-OH
Ser?-2,3a, 3b,3-OH

Ser?-3-OH
Ser?-3-OH
Ser?-2,2-NH,3a,3b

Phe-2-NH,3a,3b
Phe-2,3a,3b

Phe-2,2-NH, 3b
Phe-2,2-NH, 3a

Gal-2,3,4,5,6,6
Gal-1,3,4
Gal-1,2,4,5,6,6
Gal-1,2,3,4,5,6,6°
Gal-4, 5,6,6
Gal-4, 5,6,6°

sHis-6 Ser>-2-NH, 3a, Ser'-2,
Phe-2-NH
Phe-2-NH, Ser?-2,3a, 3b, Thr-2

Ser?-2-NH

Apcoa-3-NH, Phe-3a, 3b,5,5’

Ser?-2,2-NH, Thr-3-OH, Phe-
3a,3b

Phe-2,2-NH, 3b

Phe-2

Phe-2, Apcoa-6-Me

sHis-6, Gal-3,6a,6b
sHis-6
Gal-1

Gal-1

alH (500 MHz), 13C (125 MHz) and 15N (50 MHz). PMultiplicity and assignment from HSQC experiment. CMultiplicity (J in Hz). d(HMBC
correlations, optimized for 8 Hz. €Selected NOEs from ROESY experiment.



Figure S38. (+)-HRESIMS data of theonellamide J (1)

S43

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 20.0PPM / DBE: min=-15, max = 400.0
Element prediction: Off

Number of isotope peaks used for -FIT = 5

Monoisotopic Mass, Even Electron lons

48 formulale) evaluated with 11 results within limits (up to 3 closest results for each mass)
Elements Used:

C:7080 H:90-100 N:10-20 0:25-30 79Br:1-1

OHO24TS/0 Camelf2815 2613 Cn 593)
Ohad Hasin
TOFNS S+
02
" 7198283
082
fTigs wos
8187
c\a\
1751602
et " ot | g o 1701225 R ST g

1740 17460 17460 17470 17480 17490 17600 f7600 17620 17630 17540 1790 17660 17570 17980

Minimum: -1.5

Naximm: 500 .0 4000

Mass Calc, Mass mDa PP DBE {-FIT 1-FIT (Norm) Formula

1747,6157 1747.6127 3.0 1.7 W5 440 1.0 C76 K100 N16 027 79Br
1747.6199 -2 24 30 4 1.0 C70 HI00 §20 028 798r
1747.6087 7.0 4.0 305 444 1.4 C71 HI00 N18 029 79Br



S44  Figure S39. IH NMR spectrum (500 MHz) of 5-cis-Apoa-theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °C
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S45

Figure S40. 13C NMR spectrum (125 MHz) of 5-cis-Apoa-theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °C

— R

BT

- E T

[~ BRI

AT

FETOm




S46  Figure S41. HSQC spectrum of 5-cis-Apoa-theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °C
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Figure S42. HMBC spectrum of 5-cis-Apoa-theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °C
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S48  Figure S43. COSY spectrum of 5-cis-Apoa-theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °C
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S49  Figure S44. TOCSY spectrum of 5-cis-Apoa-theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °C
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S50 Figure S45. ROESY spectrum of 5-cis-Apoa-theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °C
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S51  Figure S46. N-H HSQC spectrum of 5-cis-Apoa-theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °C
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S52  Figure S47. N-H HMBC spectrum of 5-cis-Apoa-theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °C
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S53

Table S6. NMR data of theopalauamide (2) in 4:1 DMSO-dg:H,0 at 50 °Ca

Position Sc/nP SKC HMBC correlationsd COSY NOE correlationse
correlations

5-cis-Apoa-1 172.6,C
2a 37.6, CH, 2.36,1(12.5) Apoa-1,3 Apoa-2b,3 Serl-NH

b 2.15, dd (12.5,2.6) Apoa-1,3 Apoa-23,3
3 53.2,CH 410, m Apoa-2a,2b, NH
3-NH 118.0, NH 7.69,d (8.1) Phe-1 Apoa-3 Phe-2
4 67.7,CH 451, m Apoa-5
4-OH 5.28,d (5.0)
5 130.9, CH 5.05, brd (10.1) Apoa-3,6-Me,7 Apoa-4,6-Me, Apoa-6-Me
6 135.3,C
6-Me 21.1, CHjy 1.82, brs Apoa-5,6,7 Apoa-5 Apoa-5,8
7 126.5, CH 7.09, d (16.0) Apoa-6,6-Me,8 Apoa-8
8 130.8, CH 6.60, d (16.0) Apoa-6,7,9, 10,10’ Apoa-7 Apoa-6-Me
9 138.1,C
10,10 127.6,CHx 7.43,dx2(8.1) Apoa-8,10’, 10,12 Apoa-11,11° Apoa-11,11°

2
11,11° 129.7,CHx  7.27,dd (8.1,7.4) Apoa-9,11°, 11 Apoa-10,10°,12 Apoa-10,10°
2

12 129.2, CH 7.17,1(7.4) Apoa-10,10° Apoa-11,11°
Serl-1 172.8,C
2 56.8, CH 3.74,m Serl-3 Serl-NH,3 sAla-2-NH
2-NH 114.7, NH 777, m Apoa-1, Serl-2 Apoa-2a, Serl-3
3 61.2, CH, 3.62,m Serl-1,2 Serl-2 Serl-NH, sAla-NH
3-OH
sAla-1 169.88, C
2 51.4,CH 5.06, m sAla-1 sAla-2-NH, 3a,3b
2-NH 108.5, NH 8.26, d (10.9) Serl-1, sAla-2 Serl-2
3a 50.6, CH 4.89, brd (13.4) sHis-6 sAla-2,3b

b 4.20, m sAla-1 sAla-2,3a sHis-6



Asn-1
2
2-NH
3a

b
4
4-NHja

b

Han-1
2
2-NH
3
3-OH
4
4-NH,

BrMePhe-1
2

2-NH

3

3-Me
4
5,5

6,6’

;
iSer-1
2
2-OH
3a

1714, C
52.2, CH
119.2, NH
37.4, CH,

1725,C
103.9, NH,

171.3,C
54.7,CH
108.8, NH
72.4, CH

1745, C
102.0, NH,

172.0,C
59.2, CH
113.1, NH
39.6, CH

18.0, CHs

141.8,C
131.1, CH x
2

131.7, CH x
2

120.6, C
171.6,C
69.9, CH

44.1, CH,

449, m
7.78,s
2.55, dd (16.0,5.9)
2.30, dd (16.0,2.6)

7.31, brs
6.73, brs

5.37,1(9.1)
8.30,d (9.2)
3.96, m

5.18,d (5.7)

7.04, m
7.25, m

4.52,m
8.17,d (9.2)
3.35,m

1.04,d (7.2)

6.98, d x 2 (8.4)

7.25,dx 2 (8.4)

4.08, m
5.03m
3.73,m

Asn-1
sAla-1
Asn-1,2,4
Asn-1,4

Han-1,3,4
Asn-1

BrMePhe-1,3,3-Me 4

Has-1

BrMePhe-1, 2,3-Me 4,5,

5’
BrMePhe-2,3,4

BrMePhe-3, 5°,5,7

BrMePhe-4,6,6,7

iSer-1

BrMePhe-1

Asn-NH,3a, 3b
Asn-2
Asn-2,3b
Asn-2,3a

Han-NH
Han-2

Han-3

BrMePhe-NH,3
BrMePhe-2
BrMePhe-2,3-Me

BrMePhe-3

BrMePhe-6,6’

BrMePhe-5,5’

iSer-2-OH, 3a,3b
iSer-2
iSer-2,3b,NH
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Figure S48. (+)-HRESIMS data of 5-cis-Apoa-theopalauamide (2)
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Figure S49. IH NMR spectrum (500 MHz) of theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °C
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S56  Figure S50. 13C NMR spectrum (125 MHz) of theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °C
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S57  Figure S51. HSQC spectrum of theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °C
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S58  Figure S52. HMBC spectrum of theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °C
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S59  Figure S53. COSY spectrum of theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °C
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S60  Figure S54. TOCSY spectrum of theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °C

bl

0OhD3-099.2 in 4.5-0.5 DMSO-d6-H20 50C 22.4.20/6
TOCSY of OhD3-099.2 in 4.5-0.5 DMSO-d6-H20 50C 22.4.20

N et o2
: @ &7
4 " . E
. ¢ o . -
C w oo o 5 ) b = _ . .
= o . o
Eid i 7 i
< .~ 4 e .
@ . . .
@ B
)
\’g o - | o
. [ q < " o 2% @ @
V ; o o °®
N w
3 e @ 8 ®, ? o % o
° .

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

2

3

F4

r6

-7

8

9

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

2 (ppm)

f1 (ppm)



S61  Figure S55. ROESY spectrum of theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °C
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Figure S56. N-H HSQC spectrum theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °C
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S63  Figure S57. N-H HMBC spectrum of theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °C
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S64

Table S7. NMR data of theonellamide K (3) in 4:1 DMSO-dg:H,0 at 50 °Ca

Position  §¢/\P SKC HMBC correlationsd ~ COSY TOCSY NOE correlationse
correlations correlations
Apoa-1  172.2,C
2a 374,CH, 2.37,t(12.5) Apoa-1,3 Apoa-2b,3 Apoa-3-NH, Ser!-2-NH, Apoa-2b, 2-NH
b 2.13,dd (12.5,2.8) Apoa-1,3 Apoa-2a,3 Apoa-3-NH Apoa-2a,3 ,4, Sert-2-NH(neg)
3 528,CH 4.11,m Phe-1 Apoa-2a, 2b,3- Apoa-3-NH Apoa-2b, 3-NH,5
NH
3-NH 118.4,NH 7.70,d (8.6) Apoa-3 Apoa-3 Apoa-23a,2b,3 Apoa-3,5, Phe-2
4 68.5,CH 4.25'm Apoa-5 Apoa-5 Apoa-2b,6-Me
5 132.9,CH 5.18,d(9.0) Apoa-3,4, 6-Me,7 Apoa-4,6-Me Apoa-4 Apoa-3,3-NH,7
6 135.9,C
6-Me 13.4CHs  1.65,s Apoa-4,5, 6, Apoa-5 Apoa-7,8 Apoa-4,7,8
7 133.8,CH 6.62,d (16.2) Apoa-5,6,6-Me,8,9 Apoa-8 Apoa-6-Me,8 Apoa-5,6-Me, 10,10’
8 128.2,CH 6.50, d (16.2) Apoa-6,7,9,10,10’ Apoa-7 Apoa-6-Me,7 Apoa-5,6-Me, 10,10’
9 137.8,C
10,10 126.9,CH 7.41,d(7.7) Apoa-8,10°, 10,12 Apoa-11,11° Apoa-11,11° Apoa-7,8
X 2
11,11’ 1295, CH 7.31,t(7.7) Apoa-9,11°, 11, Apoa-10,10°,12  Apoa-10,10,12
X 2
12 128.3,CH 7.19,t(7.7) Apoa-10, 10’ Apoa-11,11° Apoa-11,11°
Sert-1 172.3,C
2 56.6,CH  3.78, m Ser-1
2-NH 119.4,NH 7.77,s Apoa-1, Ser'-2,3 Apoa-2a, 2b (neg)
3 61.0,CHz 3.64, m Ser!-1 sAla-2-NH
sAla-1 169.6, C
2 51.1,CH  5.06, m sAla-1,3, sAla-2-NH,3a,3b  sAla-2-NH sAla-2-NH,3b, Asn-2-NH,
sHis-3a
2-NH 108.1, NH 8.27,d (9.9) Serl-1, sAla-2 sAla-2 sAla-2,3a,3b sAla-2, Ser-3
3a 50.5,CH, 4.89,d (13.6) sAla-2, sAla-2,3b sAla-2-NH sHis-8, sAla-3b
b 4.22,dd sHis-6, sAla-1,2 sAla-2,3a sAla-2-NH sAla-2,3a, sHis-6

(13.6,10.0)



Asn-1
2-NH
3a
4-NH;
Han-1
2-NH
3-OH
4-NH>

MePhe-

2-NH

3-Me

5,5

6,6’

iSer-1

171.2,C
51.9, CH
114.7, NH
37.1, CH2

172.1,C
103.5, NH:

170.9,C
54.5,CH
108.9, NH
72.2,CH

174.1,C
102.3, NH:

171.7,C

59.3,CH
114.0, NH

40.1, CH

18.1, CHs
142.4,C
128.6, CH
X 2

128.7, CH
X 2

127.1, CH
171.2,C
69.7, CH

452, m

7.78, brs

2.56, dd (16.2,9.9)
2.32,dd (16.2,2.4)

7.32, brs
6.76, brs

5.36, dd (8.9,7.5)
8.32,d (9.6)
3.97, brd (7.5)
5.12, brs

7.25,s

7.07,s

4,51, dd (8.2,4.8)
8.23,d (8.5)
3.31,dq (4.8,7.1)
1.08,d (7.1)
7.07,d (7.2)
712, m
7.11,1(6.8)
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sAla-1
Asn-1,2,4
Asn-1,2,4

Han-1,3,4
Asn-1
Han-1,2,4

Han-3,4

MePhe-1,3,3-Me,4
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MePhe-3,4, 5°,5,7
MePhe-4,6,6
MePhe-5,5’

iSer-1

Asn-2,3a,3b
Asn-2
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Thr-2
Thr-2
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56.4, CH
116.7, NH
61.9, CH2
171.4,C
54.9, CH

115.7
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129.8, CH
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88.9, CH
69.7, CH
73.7,CH
69.5, CH
78.8, CH
61.9, CH>

4.44, dt (8.9,3.3)
8.48, d (8.1)
3.64, m

4.55, ddd
(8.9,8.3,6.6)
7.94,d (8.9)

2.81, dd (13.5,8.3)
2.65, dd (13.5,6.6)

7.14,m
7.22,d (7.4)

7.18, m

5.02,d (9.3)
3.63, m

3.40, brd (8.0)
3.81,m

3.64, m

3.75, m3.64, m

Thr-1, Ser-1,3
Thr-1
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alH (500 MHz), 13C (125 MHz) and 15N (50 MHz). PMultiplicity and assignment from HSQC experiment. CMultiplicity (J in Hz). dHMBC
correlations, optimized for 8 Hz. €Selected NOEs from ROESY experiment.



Figure S58. (+)-HRESIMS data of theonellamide K (3)
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S66 Table S8. Calculated survival percentage compare to DMSO and IC50 of HCT-116 Colon Carcinoma cell line by compounds 1-4

Concentration(uM) Theonellamide J (1) 5-cis-Apoa- Theonellamide K (3) Theopalauamide (4)
theopalauamide (2)

100.00 92 0 0 0
56.00 105 1 0 0
30.00 104 8 0 1
20.00 94 57 1 2
10.00 101 81 1 2
5.00 97 88 17 4
3.00 93 88 72 35
2.00 107 82 95 76
1.00 107 89 95 84
0.56 89 90 107 95
0.32 84 84 100 90
0.18 101 90 94 86
0.10 95 93 113 83
0.06 91 92 110 96

ICsp (SEM) >100 21.8 (+/-0.7) 3.5 (+/-0.2) 2.8 (+/-0.9)




S67  Figure S59. Inhibition curve of HCT-116 Colon Carcinoma cell line by 5-cis-Apoa-theopalauamide (2)
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Figure S60. Inhibition curve of HCT-116 Colon Carcinoma cell line by theonellamide K (3)
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Figure S61. Inhibition curve of HCT-116 Colon Carcinoma cell line by theopalauamide (4)
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S70  Figure S62. Under water photograph of Theonella swinhoei




