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Table S1. NMR Data for Trichophycin G (2) (500 MHz for 'H NMR, CDCl5).

pos ou (Jin Hz) TOCSY
la 5.17, m 2

1b 5.14, m 2

2 5.84, m 1, 3b

3a 2.32, m 2,3b, 4
3b 2.10, m 2,3a,4
4 3.47, ovlp? 3a, 3b, 5
5 1.63, m 4, 6a, 6b, 22
6a 1.42,ddd (13.5, 8.6, 4.6) 5, 6b

6b 1.00, ddd (14.2, 9.2, 5.6) 5,6a,7
7 1.54, ovlp 21

8a 1.35, ovlp 7, 8b

8b 1.19, m 8a, 9b
9a 1.50, ovlp

9b 1.45, m

10 3.79, m 9a, 9b, 11a, 11b
11a 2.39,dd (13.7, 8.8) 10, 11b
11b 2.28,dd (13.5,4.2) 10, 11a
12

13 3.47, ovlp 20

14

15 7.18,d(7.4) 16

16 7.31,t(7.4) 17

17 7.24, m

18 7.31,t(7.4)

19 7.18,d(7.4) 18

20 6.00, s 13

21 0.91, ovlp 7

22 0.91, ovlp 5

doverlapping signals



Table S2. NMR Data for Trichophycin H (3) (500 MHz for 'H NMR, CDCl5).

pos  dc, type ou (J in Hz) HMBC COSY Ad 13C?
la 117.9, CHz 5.15, m 2 0.0
1b 5.13, m 2

2 135.6, CH 5.87, m 1, 3a, 3b 0.0
3a 39.0, CHz 2.26,m 4 0.1
3b 217, m 4

4 73.9, CH 3.56, dt (8.5, 4.0) 3a,3b, 5 0.0
5 37.8, CH 1.54, ovlp® 4,27 0.0
6a 33.0, CHz 1.45, m 6b 0.0
6b 1.26, ovlp 6a

7a 27.4, CH> 1.41, ovlp 7b 0.0
7b 1.35, ovlp Ta

8a 26.7 1.42, ovlp 0.0
8b 1.32, m

9 34.6, CH> 1.42, ovlp 10, 11 8b 0.0
10 74.5, CH 3.50 dt (7.6, 4.0) 9,11 0.0
11 35.2,CH 1.61, m 10, 26 0.0
12a  40.8, CH2 1.41, ovlp 10, 25, 26 11,13 0.0
12b 1.02,dt (14.1,7.4) 10,25, 26 11, 12a

13 29.8, CH 1.57, ovlp 14a, 25 0.0
14a  32.6, CH: 1.42, ovlp 14b 0.1
14b 1.26, ovlp 14a, 15a

15a 34.8,CH: 1.55, ovlp 15b 0.0
15b 1.44, ovlp 15a

16 70.6, CH 3.82, m 15a, 17a, 17b 0.1
17a  38.2, CH: 2.46,dd (13.6,8.7) 16,18,19,24 16,17b 0.0
17b 2.36,dd (13.6,4.4) 16,18, 24 16, 17a

18 139.0,C

19 34.2, CHz 2.28, m 18, 20, 21, 24 20

20 26.3, CHz 1.68, m 18,19,21,22 19a, 19b

21 17.8, CH2 2.20 19, 22 20

22 83.5,C

23 68.8, CH 1.98,t(2.7) 21

24 114.9, CH 5.99, s 18 19a

25 20.4, CH3 0.90, ovlp 12,13 13 0.0
26 14.0, CH3 0.86, d (6.8) 10, 11,12 11 0.1
27 14.0, CH3 0.91, ovlp 4,5,6 5 0.1

A6 13C (trichophycin A-3)
boverlapping signals



Table S3. NMR Data for Trichophycin I (4) (500 MHz for 'H NMR, CDCls)

pos Jc, type ou (J in Hz) HMBC COSY
la 117.3,CH, 5.07,m 3 2,3

1b 5.03, m 3 2,3

2 134.1,CH 571, m la, 1b, 3
3 35.8, CH» 2.27, m 1,2,4 2,4

4 76.6, CH 4.80, ddd (8.0, 5.9, 4.5) 2 3,5

5 36.0, CH 1.67, m 4,17

6a 29.2, CH; 1.50, m 6b, 7
6b 1.17, m 5,6a,7
7 27.6, CH 2.14, m 6,8, 16 6a, 6b
8 141.9,C

9 41.2, CH; 3.36, m 7,8,10,11/15,16 16

10 138.2,C

11/15 128.9, CH 7.15,d (7.4) 9,13 9,12/14
12/14 128.5, CH 7.30,t(7.4) 10 11/15
13 126.6, CH 7.22,t(7.4)

16 114.2, CH 5.84,s 7,8,9 9

17 15.2, CH;3 0.90, d (6.8) 4,5,6 5

18 170.7, C

19 21.2, CHs 2.02,s 18




Table S4. NMR Data for Proposed Chlorovinylidene Configuration

Molecule Configuration I3C NMR C-17?
Trichophycin A Z 38.2
Isotrichophycin C (1) Z 38.2
Trichophycin H (3) Z 38.2
Smenlactone B Z 38.9
Smenlactone C VA 38.9
Isomalyngamide K Z 39.0
Trichophycin B E 42.7
Trichophycin C E 42.8
Trichophycin D E 43.1
Trichophycin E E 43.1
Malyngamide K E 44.0

8C-17 in trichophycin A



trichotoxin A

Cl OH

S S

trichotoxin B
o]

Previously Reported
g s Y
E H H Q
trichophycin A
0
My 9] |
- OCH,
trichophycin B
C" OH OH
~ Sl
trichophycin C
C" OH OH
X H s = ‘
trichophycin D
B C" oH oH
h g ¢ ]
- R QOCH3
trichophycin E o : =

tricholactone

#

New (this study)

i OH OH

T

isotrichophycin C (1)

s
trichophycin G (2)

i ol OH OH OH

trichophycin H (3)

trichophycin | (4)

Figure S1. Previously reported polyketide metabolites from Trichodesmium 2014 collection and
new metabolites from this report. In this report, we address the absolute configuration of the
previously published trichophycin A.




Cl

OH OH

\_‘CI

Trichophycin C

JJ s ! TR SN

| c QH OH
: e Cl
1
T v T T T ¥ T T T ¥ T y T ' T v T v T v T v T y T
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

f1 (ppm)
Figure S2. Comparison of 'H NMR spectra: trichophycin C and isotrichophycin C (1) (800 MHz, CDCl5).



- 75000

- 65000
- 60000
- 55000
- 50000
-45000
- 40000
- 35000
- 30000
- 25000
-20000
-15000
- 10000
-5000

--5000

BE'T
6E'T

6T
05’1
058'1T
05'1T
05°T
15'1T
151
18'1T
Zre
¥l
PI'E
L't
LTT
LT’
LE'E
8L
6L'E
6T'C
6Z°C
LE'E
8E'Z
6E'Z
o'
9F'E
9t'E

LY'E
L¥'E

Cl

OH

|C|OH

8T

611
Fgo'1

i
m:
J.mm_m

T
0T
nm.mﬁ_ﬁ
1
Vo

gz

ol

20 15 10 05 0.0

2.5

3.0

3.5

4.0

4.5

5.0
f1 (ppm)

5.5
Figure S3. '"H NMR spectrum of isotrichophycin C (1) (800 MHz, CDCl5).

80 75 7.0 6.5 6.0

8.5

9.0

10.0 9.5




(=l =] o2
[ )

76.85
74.76

70.52
41.95

39.74
35.78

38.16
34.97
34.65
31.65
30,13
- 20.565
— 15.72

-80000

139
138
130
128
128
128
128
126
— 119,
— 116
77.17
27 11

£
\
/
3
t

- 75000
- 70000

Cl 65000
| OH OH

- 60000

Cl
X L 55000

-50000

—

-45000

-40000

-35000

-30000

- 25000

-20000

-15000

-10000

- 5000

--5000

I | I Ll Ll I L) I Ll Ll I

10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
Figure S4. >°C NMR spectrum of 1 (200 MHz, CDCl5).



CIDH OH

Cl

ila

[

L

[ |

L1

L III

10.0 9.5 9.0 85 80 7.5

Figure S5. HSQC spectrum of 1.

7.0 65 6.0

5.5

5.0 4.5
f2 (ppm)

40 35 3.0 25 20

1.5

Ll

1.0

0.5 0.0

-10

-20

30

40

-50

-60

-70

~90

-100

-110

-120

-130

- 140

~150

-160

f1 (ppm)



CIOH OH

Cl

-10
-20
-30

- 50
-60
-70

-90

-100
-110
-120
-130
- 140
-150
- 160
-170
-180
-190
- 200

b
— N ix =3
—— . : ; .. - _{ . -
—— -n =m =
JE— - -= - 1]
L] .I - ‘.-..
— ol . * -
3 . ) L e
100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0

f2 (ppm)
Figure S6. HMBC spectrum of 1.

f1 (ppm)



Cl

I OH OH o
1 L i L_J Lk
3 ¢
E i § { #
e i # h‘t
—a H £33
= "

Ll L] 1 Ll Ll I I

10.0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1

f2 (ppm)
Figure S7. DQF-COSY spectrum of 1.

S5 1.0 05 00

-10

fl (ppm)



lc'ou OH
O
1 L s ._J B o
-0
. t9s W -1
] - (-1 ] E
! T O
§ L2
= i3 s ! 'Y SIS
-3
— " ' ‘ ' e
- # = o8 s o
L4
. -5
-3 » ' s -6
L7
— "
-8
-9
10

10.0 95 90 85 80 75 70 H65 60 55 50 45
f2 (ppm)

Figure S8. TOCSY spectrum of 1.

40 35 3.0 25 20 15 1.0 05 0.0

fl (ppm)



c OH OH

——

= 3 e
_— 8 " -::J‘*h- a B oa
. -#l' o=
.
—— :"'
M ‘*_ .
10.0 95 9.0 85 8O0 75 70 65 60 55 50 45 4.0 35 3.0 1.5 1.0 05 0.0

f2 (ppm)
Figure S9. NOESY spectrum of 1.

-10

f1 (ppm)



Tricho D 2 C_1 159 (3.101) Cm (159:160)

1004
224
393.2120
] 1914
04
392 394

3943372
1414
rd

396

Figure S10. HRESIMS of 1.

* 1: TOF MS ES+
399.1855 ” 5.30e4
53004 401.1817
42632
400.1845
18076 403.1767
e aozz 4051920
397.1000 7/ P 5301
1818 1 l J J 4 o PN

l‘ : || I I . ] ] - 1 I‘ Wz

398 400 402 404 406



4
ol i QH OH
~ ™ Cl
2k E
trichophycin C
CD [mdeg]
0-
195 200 250 300
Wavelength [nm]
25
2 c OH OH
~ : : ™ Cl
1 i i
isotrichophycin C
CD[mdeg] O
At
-2r
-2.5 . :
195 200 250 300

Wavelength [nm]

Figure S11. Comparison of trichophycin C and isotrichophycin C (1) ECD spectra (0.4 mg/mL,

CH3CN).



=] =] = [=] =] = o (=] = ] (=] = =]
=] =3 [=] [=1 =] [=] [=] [=} = [=] =3 [=] [= [=] [=] [=] b=]
(3] 2] ™~ (o'} [ ™~ ~ — i Rl - — 2] W =+ ~ =] |
1 1 I I 1 1 I 1 I 1 1 I | 1 1 I I
w ].rmmﬂ
—_— FBE'E
H_xmm.m.
-_ _

OH

Cl
OH

FTET

Frrz

59T

260
't

Ezpl
et

8T
ot

oo

0.5

45 4.0 35 30 25 20 1.5 1.0

5.0
f1 (ppm)

5.5
Figure S12. '"H NMR spectrum of trichophycin G (2) (500 MHz, CDCI5).

6.0

6.5

7.0

7.5

8.0

85

9.0

0.0 95



Cl

F10

11

oM OH
=
2
3
_—
I I
11 10

Figure S13. COSY spectrum of 2.

1 I 1 T 1
5 4 3 2 1
f2 (ppm)

fl (ppm)



[ W oTCF WS, 0.4744 1o 1.37€8 min From Sample 1 (TuneSampieiD] of MTZ0170809133422 will ciftentnt calibeations [DuoSpeay (]

1amp  ~1021274

1400

1200

1711000

127.07; 139.07:
200 l 270 35-.\| 3‘3| 20 T 1830959 1570802 211 goss 2251130 239.1824

100 120 140 180 180 200 220 240

£}
2831431 2071228
N PR [ B T e ol Lo il i i T Ll e
w0

3042029

301,14

300

‘1“‘]

3381278

340

_AZ0.1TES
l 08 ﬁ ‘0"‘+3 |42|ruadI AR s s
] e LLL ] | 4862827 8053372
380 400

Max. 1458.7 s

*

387.2071
40T 41 2nse

832 2784

a3 440 280 480 200 £20

Figure S14. HRESIMS of 2.




|C|QH oH OH
Triche::phycim!kE ,
N IV J_ E____H,JJJL_QUL_L_.AM |
: 3_ : 1
S DU P

8.0 7.5 7.0 6.5 6.0 5.5 50 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Figure S15. Comparison of 'H NMR spectra: trichophycin A (800 MHz, CDCI3) and trichophycin H (3) (500 MHz, CDCl5).



> o o o o o o o o
=] Qo ] o =3 (=3 (= =] o o L] ] o o =3 [ o o
T@ T M oOoN O = &8 &8 9 © 80 5 8 5 o a8 © =
- — — — — — — — o o0 M~ =] n < o] o~ — o ]
1 " 1 1 1 L 1 L 1 i 1 1 1 " L L 1 I 1 " 1 L 1 1 i 1 L 1 " 1
SE0
£8°0
6870
6870
060
260 oell
0T —_ = 9’5
mm.ﬁ./. — FggT
. T Feg'T |
— Farz
R 78
—_— o9 |
S'e
— FZ0T
- e
i vzt
——
— Wf/H.mﬁ.ﬁ
't
L
o
= Neo
o]
—— Fup't
T
o
— . — st I
o
O
e u Fort
— = =80

8671
66T
8T°¢
61°¢
0g"e
02°Z 1
T2°Z
[y
9z'¢

82727
627
Q87
9E°Z
P
o
ZT°5 7

Z4

mm..m._
EPpa L2742

S

0.0

8.0

9.5 9.0

10.0

0.5

45 40 35 30 25 20 15 1.0

5.0
f1 (ppm)

55
Figure S16. 'H NMR of trichophycin H (3) (500 MHz, CDCl3).

6.0

6.5

7.0

7.5

8.5



|
© OH OH OH

V4

-10

-20

-30

40

-50

-60

-70

-80

-90

~100

110

-120

-130

- 140

-150

Jo 95 980 B85 8.0

Figure S17. HSQC spectrum of 3.

7.5

7.0

6.5

6.0

5.5

5.0
f2 (ppm)

4.5

4.0

35

3.0

2.5

2.0

1.5

1.0

0.5

0.0

f1 (ppm)



|
c OH OH OH

V4

ANl

L 10
L 20
L30
L 40
50
L 60
L 70
80
Lg0
" 100
L110
L 120
[ 130
L 140
L 150
L 160
L 170
L 180
190
L 200
210
[ 220

JjJ0 985 90 B5 80

Figure S18. HMBC spectrum of 3.

7.5

7.0

6.5

6.0

5.5

5.0
f2 (ppm)

4.5

4.0

3.5

3.0

25

2.0

1.5

1.0

0.5

0.0

f1 (ppm)



|
|C0H OH

V4

OH

F10

11

12

13

L 14

Figure S19. COSY spectrum of 3.

11 10 9 8 7 =] 5 4 3
f2 (ppm)

fl (ppm)



[ STCF M5 0.5349 52 2 8327 rmin Fom Sample 1 (TuneGameleil) of MT201S10 15151428 witl gierent calibeations (DuoSeeay (1 Wi, 5,744 o4

5.7e4 477.3107

4.0e4
2
= 2.0e4

0.0 L L b 1L, L, I
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z, Da

Figure S20. HRESIMS of 3.



- 8000
- 7000
- 6000

- 5000

- 4000

- 3000

- 2000

- 1000

Ul

87T
wr

ST'Z
91
91z
a1
8t
9E'E
LE'E
£0°s
SO0°s
s0°s
SO0°s
585
SB'S
ST°L
ST°2
91°L
LT°L
LT°L T
LT°L
£2°4
SE°L 1
LT°L
6E°L
6Z°L
0e"L
0E°L
TELT
i S

bl

I

L

A

6.0

=0F'z

Rzl

FILT
A

el

*Bl'e

Fert ||

oz

I TA

01

561

0T |

Mooz

25

8.5

0.0

1.5 1.0 0.5

2.0

3.0

3.5

4.0

4.5

5.0
f1 (ppm)

5.5
Figure S21. 'H NMR of trichophycin I (4) (500 MHz, CDCl5).

6.5

B0 75 7.0

5.0

10.0 95



iy

-10
-20
-30
- 40
-50
-60
-70
80
-90
- 100
110
120
-130
- 140
- 150
- 160
-170
- 180

10.0 95 9.0 85 B8O 7.5

Figure S22. HSQC of 4.

7.0 6.5

6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 05

f2 (ppm)

0.0 -0.5 -1.0 -1.5

fl (ppm)



L O 4
¥

I I T
10.0 9.5 9.0 8.5

Figure S23. HMBC of 4.

80 75 70 6.5 6.0

I T I T I 1 I I I I T I T
55 50 45 40 35 3.0 25 20 15 1.0 0.5 0.0 -05 -
f2 (ppm)

1.0

-1.5

20

40

60

80

-100

120

- 140

-160

-180

-200

220

fl (ppm)



o A
l RN
4
-
_— =

Figure S24. COSY of 4.

8 G’g%'@
1]
@ ’ 0
6 ae o o
[ §
B ] 04"
® o@ &
¢ ¢ ] ' )
a
.
@
]
100 95 90 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 1.5 1.0 05 0.0

f2 (ppm})

f1 (ppm)



/

f1l (ppm)

80 75 7.0 65

Figure S25. NOESY of 4.



[ <TOF 15 0.7907 1o 4 5817 min from Samale 1 (T 0 of MTZ0170627 152531 wiff different ions (DuoSpray () * Max 30186 cpr
243 1484
3200
3000
2000
i 2000
2
g
= 1800
34 141
1000
200
2251850 as 1 . " 2201408 ) nie 1428 - 98 1781
1911048 2171082 | e o W18 s g7 U018 o carz 122088 3222267 s anetieT ! £132872 _asg re7a
! 1 1 1 L h i nm I " ridiadel
00 =0 240 0 00 o 320 340 380 330 00 a0 a40 80 0
mz. Da

Figure S26. HRESIMS of 4.




21000
- 20000
-19000
- 18000
~17000
-16000
- 15000
- 14000
- 13000
-12000
11000
- 10000
- 9000
~B8000
-7000
- 6000
-5000
-4000
3000
-2000
-1000

--1000

P20
580
20
680
06°0
160
£2°T
vl
¥T'T
97’1
L1
2T
821
6T
61
7ET
££°1
PET
3T
ST
9T
£F'T
2T
1
8T
611
61
05'T
15°T
£5°7
S5°1
95']
571
85T
65°T
£0°2
0’7
$0°Z
90'7
7't
87T
[0} 2
0E2
152
£5°2
F
e
£'E
EFE
05'f
60°5
60°5
0£°S
16°S
16°5
914 ]
91"/ ]
814
8174
£ L]
9Z£
6TL]
6T L
oce
0L

zes

wmm_m
£'F

5
Aes
Fars

5y
z1
LT
T

69T

T
0T

Kot

Fee1
=001

0.0

1.0

T T
7.5

0.5

1.5

2.0

45 40 35 3.0 25

5.0
f1 (ppm)

5.5
Figure S27. '"H NMR of trichophycin A triacetate (500 MHz, CDCl5).

6.0

6.5

7.0

8.0

8.5

9.0

10.00 9.5



-I ~TOF W5 0.0279 10 0.0697 min from Sample 1 (TUneSamplelD) of MTZ0181023 155551 Wil Wax 284.6 cps
a=5.73331478211939050e-004, tD=1.53432590475858890&+000 (DuoSpray ()) *
285 627.3437
200
o 629.3421
= 100
630.3512
o205 o7 083656 6223934 _624.3 3a| }5 | —631.3404 643.3232 644.3200
605 610 615 620 625 630 635 640 645 650 655
miz, Da
Figure S28. HRESIMS of trichophycin A triacetate.
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Figure S29. '"H NMR of isotrichophycin C diacetate (500 MHz, CDCl5).
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Figure S30. HRESIMS of isotrichophycin C diacetate.




1H NMR S-MTPA
= *

1 853.2498
M _-855.2364

1 848.2834 2408

) I A(5,S-5.R)

00 009 Cl

| OMTPA OMTPA

z +0.08 +0.12
+0.09

WO %5 90 BS 40 75 A0 65 64 55 50 45 40 35 AL 25 X6 15 LD 495 00 0.00
1 {ppm)

'H NMR R-MTPA

0.00

0.00
-0.02 -0.10 -0.14

+0.08
+0.11 +0.13

. 77

Lo 853.2464

855.2398

854/2428
848.2901—

[ Ll |||||_ " L
IJ 1‘ Ak A 800 820 840 880 880

wo 9% &0 &85 B0 £S5 200 65 60 :.:[ 50 4% 40 ks 30 x5 20 L5 10 05 00
Lppm)

1

Figure S31. Comparison of 'H NMR spectra of S-MTPA and R-MTPA esters of isotrichophycin C (1) with A §S-9R values noted (500
MHz, CDCl3) as well as HRESIMS values.
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Figure S32. Comparison of 'H NMR spectra of S-MTPA and R-MTPA esters of trichophycin A with partial A §S-6R values noted
(500 MHz, CDCI3) as well as HRESIMS values.
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Figure S33. Comparison of 'H NMR spectra of S-MTPA and R-MTPA esters of 3 with partial A 6S-6R values noted (500 MHz,
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Figure S34. ECso curves of doxorubicin, 1-3, trichophycin A triacetate and isotrichophycin C diacetate.
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Figure S35. 16S rRNA phylogenetic tree aligning Trichodesmium species in this study (P12014, red arrow) with 7. thiebautii strains.
The tree was created using the Maximum Likelihood method and the Tamura-Nei model. The bootstrap consensus tree is inferred
from 1000 replicates and the percentage of replicate trees in which the associated taxa clustered together in the bootstrap test are
shown next to branches. Analysis was conducted in MEGA. Genbank accession numbers of sequences are noted in parentheses.



