Supporting Information for:

Three new O-isocrotonyl-3-hydroxybutyric acid congeners produced by a sea

anemone-derived marine bacterium of the genus Vibrio

Dandan Li1, Enjuro Harunari1, Tao Zhouz, Naoya Oku1, and Yasuhiro Igarashi*1

1Biotechnology Research Center and Department of Biotechnology, Toyama Prefectural University, 5180 Kurokawa,
Imizu, Toyama 939-0398, Japan

24denoprevent Co., Ltd. 22-8, Chikusa 2-chome, Chikusa-ku, Nagoya 464-0858, Japan
Table of contents

(R)-O-Isocrotonyl-3-hydroxypentanoic acid (1)

L0y o TTe] 5 3« OO SPUPPPRRN S3
2y o2 3o o PSPPSR UPPRPPIN S4
1H NMR spectrum (CDCI3, 500 MHZ) ..o S5
13C NMR spectrum ((CDCI3, 125 MHZ) ...ooiiiiiie et S6
COSY spectrum (CDCI3, 500 MHZ) ...oovvviiiiiiiiiiiieiieeee ittt ereeeeeeeeesisrsasrbraeeeeaeaesessnsssnes S7
HSQC spectrum (CDCI3, 500 MHZ) ...uuuiiiiiiiiiiiiiiiieeeeeieeeee e eiiiiireeeeeteeeeeees e s e e eeiiiiiirareraaeaeeeenns S8
HMBC spectrum (CDCI3, 500 MHZ) ...ouuuiiiiiiiiiiiiiieeeeeieieeeee ettt eteeeeeeeee e e eiiiiiirareraaeaeeeeens S9
1H NMR spectrum of (S)-PGME amide (1a) (CDCls, 500 MHZ) ......ccocovevviiioeeieceeeeee S10
1H NMR spectrum of (R)-PGME amide (1b) (CDCls, 500 MHZ) .......ccoooviiiiiiiieiiieiiieiiee S11

(R)-O-Isocrotonyl-3-hydroxyhexanoic acid (2)

O o 1STvd 5 353 DU S12
L o TTo] 5 D50 DU URUPTRNt S13
1H NMR spectrum (CDCI3, 500 MHZ) .....oooiiiiiiiiiii e S14
13C NMR spectrum (CDCIl3, 125 MHZ) ..o S15
COSY spectrum (CDCI3, 500 MHZ) ...ooooviiiiiiiiiiiieie e S16
HSQC spectrum (CDCI3, 500 MHZ) ..ouuuiiiiiiiiiiiiiiiiieee e S17
HMBC spectrum (CDCI3, 500 MHZ) ..coooiiiiiiiiiiiciiiiiie ettt e e e e aae e e e e e S18
1H NMR spectrum of (S)-PGME amide (2a) (CDCl3, 500 MH2Z) ......cccvvieiiiiiiieiiieeeeeeen S19
1H NMR spectrum of (R)-PGME amide (2b) (CDClz, 500 MHZ) .....c.oovvviiiiiiiiiieeie e, S20

(R)-O-(2)-2-hexenoyl-3-hydroxybutyric acid (3)

UV SPEOIIUIIL ¢ttt et ettt et ettt ettt et e e et et et e et eeeena e S21
Ly o T Ted 5 D50 s F ST S22
1H NMR spectrum (CDCls, 500 MH2Z) ....oooovmmiiiiiiie S23
13C NMR spectrum (CDCl3s, 125 MHZ) ..o S24
COSY spectrum (CDCI3, 500 MHZ) ...oooomiiiiiiieieeee et S25
HSQC spectrum (CDCI3, 500 MHZ) .....ccooeiiiiiiiiiiiiiiiiee e e e e e eiiinraieraeeeeeeeeseeeeseesenanenssasssens S26
HMBC spectrum (CDCI3, 500 MHZ) .....cooooiiiiiiiiiiiiiiie e eeee e e ciitreeerreeeeeeee e e e e e e esananensansanens S27
1H NMR spectrum of (S)-PGME amide (3a) (CDCls, 500 MHZ) ......ooooiiiiiiiiiiiieeeeeeeeee, S28
1H NMR spectrum of (R)-PGME amide (3b) (CDCls, 500 MHZ) ........coooeiiiiiiiiiiiiieee S29

(R)-O-Isocrotonyl-3-hydroxybutyric acid (4)

S1



UV SPEOIIUINL. ¢ttt ettt et et ettt ettt e e et e e ea e e et e e et e eeeanaeas S30

TR SPEOIIUIM .. ettt ettt ettt et e ee e e et eeeaiaae S31
1H NMR spectrum (CDCls, 500 MHZ) ....oooovmmiiiiieee S32
13C NMR spectrum (CDCls, 125 MHZ) .o S33
COSY spectrum (CDCI3, 500 MHZ) ....ouvurimiiiiiiiiiiiiiiiiieeeeeeeeee et e e e e e e e e e e e e enneees S34
HSQC spectrum (CDCI3, 500 MHZ) ..uuuiiiiiiieiiiiiiiiiiiiiee et ee e e e e e e e e e eeaeeeeeeveeeeaeeesaeenens S35
HMBC spectrum (CDCI3, 500 MHZ) ...ooiiiiiiiiiiiiiiiiee s e e e e S36
1tH NMR spectrum of (S)-PGME amide (4a) (CDCls, 500 MHZ) .......cooevvieiiiiiiiiiiiiieeeeeeeeeies S37
1tH NMR spectrum of (R)-PGME amide (4b) (CDCls, 500 MHZ) ........coooeiiiiiiiiiiiiiieeee, S38

52



Abs

1.5

o
UO/?\/CozH
1 .
0.5 A
O 1 1 1
200 300 400 500

Wavelength (nm)

UV spectrum of 1

S3

600



100
99
98 o™
97 UO/?\/CozH
96
95
94
93
92
91
90
%T 89
88
87
86
85
84
83
82
81
80
79
78

77

4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650

cm-?
IR spectrum of 1

S4



it

o~ COH

o rTr T T T
55 5.0 4.5 4.0 3.5 3.0
1H NMR spectrum of 1 (CDCls, 500 MHz)

S5

2.5

2.0

15

1

.0

ppm



(0] >
(o
X O/\/ 2

B T I I I I I I I I N N A A RN RN B
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

13C NMR spectrum of 1 (CDClz, 125 MHz).

S6



o™
(A con

®
[
8
=
®
<
@

7.5

R e e
6.0 5.5 5.0 4.5 4.0 3.5 3.0

COSY spectrum of 1 (CDCls, 500 MHz).

ST

ppm

ppm



o ~-COH

M F\ by ;ﬁ ppm

—100

- —120

— 140

R e e B
60 55 50 45 40 35 30 25 20 15 10 ppm

HSQC spectrum of 1 (CDCls, 500 MHz).

S8



(L cos
|

ppm

—100

— - —120

— 140

—160

L L D L R L B
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 ppm

HMBC spectrum of 1 (CDCls, 500 MHZz).

S9



w W

7.5

7.0

o™
H
(6]
M M o Mo Jl M - ML 5 1
L D e e e
6.5 6.0 55 50 45 4.0 3.5 3.0

D
2.5 2.0

1H NMR spectrum of (S)-PGME amide (1a) (CDCls, 500 MHz)

510



J

L

6.0

T
5.5 5.0 4.5 4

S11

|
.0

T
3.5

3
1H NMR spectrum of (R)-PGME amide (1b) (CDCls, 500 MHZz)

|
.0

2

|
5

2.0

15

1

.0

ppm



Abs

1.5
o
(Ao

0.5 -

200

300

400
Wavelength (nm)

UV spectrum of 2

S12

500

600



100 |
99
98 |
97 |
96 |
95 1
94 1
93 |
92
91 |
90 |
89
88
87 |
86 |
85 1
84
83

%T

82 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ -
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650
cm’

IR spectrum of 2
513



o ™
‘" _CO,H
A A co,

§ |

7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0
1H NMR spectrum of 2 (CDCIs, 500 MHz)

514

2.5

2.0

15

1

.0

ppm



" _CO,H
N O/\/z

0 N ST R E——

el TR m——

W RSP BN iy

180 170 160 150 140 130 120 110 100 90 80

515

70 60 50 40 30 20 ppm
13C NMR spectrum of 2 (CDCl3, 500 MHz)



i

w{ M A l JML JL ppm

7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 ppm
COSY spectrum of 2 (CDCls, 500 MHz ).
S16



it

o ~-COH

ppm

—100

- —120

— 140

7.5

7.0

———
6.5

6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
HSQC spectrum of 2 (CDCls, 500 MHz)

S17

ppm



!
X (0]

A_-COH

| I A b ppm
o0 - o -] oo ’ _20
: == - ¢ - 40
— 60
IO @sc  wow
— 80
—100
é —120
— 140
®
— 160
@ ST
—180
I D D e e I L I
7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 ppm

HMBC spectrum of 2 (CDClIs, 500 MHz)
S18



TN . | !

7.5

7.0

6.5

T+~ r+-+—"rr~-+—r~-rrrrrrrr e
6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
1H NMR spectrum of (S)-PGME amide (2a) (CDClsz, 500 MHz)

519



w

!

WY

7.5

7.0

6.5

rF---r----r-Tr T
6.0 5.5 5.0 4.5 4

|
.0

S
3.5 3.0 2.5 2.0

1H NMR spectrum of (R)-PGME amide (2b) (CDCls, 500 MHZz)

520

15

1

.0

ppm



Abs

200 300 400
Wavelength (nm)

UV spectrum of 3

S21

500

600



100 ;
99 ;
98 -
97 -
96 -
95 ;
94 -
93 -
92 -
91 -
90 -
T
87 -
86 -
85 -
84 -
83 |
82 |
81 -
80 -
79 -
78 -
77

4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650

cm’
IR spectrum of 3
522



“__CO,H
X O/\/ 2

L A R

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 ppm
1H NMR spectrum of 3 (CDClIs, 500 MHZz)

523



" _CO,H
NS O/\/ 2

MMM”WWWMW

B I B O I B B R A L Rl A RSN AAREAAREA) REAARAAARY RARAAARANS RAASS
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
13C NMR spectrum of 3 (CDCl3, 125 MHz)

524



58
~_CO,H
NS O/\/ 2

'S | Y . e ppm

% - o é& o
) -2

—= = - = o€ - 5
-3

-4

5

® o o (<)

j - o
-6

—d é ] :
-7

I— P [

777
7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

COSY spectrum of 3 (CDClz, 500 MHz)
S25



o =
~__CO,H
ixow 2

'} | . e ppm

100

L] I 120

— 140

r~——~rr—7rr———r--"-7rr- - r-r---r----rr-->-r--rrrorer e e T
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 ppm

HSQC spectrum of 3 (CDCls, 500 MHz)
526



¥

O/\/COZH

ppm

—100
= | —120
— 140
—160

e o

—180

7.5

7.0

6.5

6.0

L D e B
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0

HMBC spectrum of 3 (CDCls, 500 MHZz)
S27

ppm



1H NMR spectrum of (S)-PGME amide (3a) (CDCls, 500 MHz)

528

H o
T L e L N
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 ppm



15 .

|

)

L JULA

T
6.0 5.5 5.0 4.5 4.0

3.5

3

R
.0 2.5

1H NMR spectrum of (R)-PGME amide (3b) (CDCls, 500 MHZz)

529

2.0




Abs

2.5

1.5

0.5

o
~__CO,H
Ao

200

300

400
Wavelength (nm)

UV spectrum of 4

530

500

600



100 ]
95 1
90 |
85 |
80 1

‘s |

70 1

65 |

60 |

55 1

50 1

451

401

35 1

301

4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650

cm-?
UV spectrum of 4

%T

531



it

o/?\/COZH

7.5

7.0

6.5

6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 ppm
1H NMR spectrum of 4 (CDClIs, 500 MHZz)

532



~__CO,H
NS O/\/z

""""" M D I I I I I I RAAARS NSRS RANAARANS NARARAARAY
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

13C NMR spectrum of 4 (CDCls, 500 MHZz)
533



oz
~__CO,H
A cos

COSY spectrum of 4 (CDCls, 500 MHz)
S34

MM ppm
_ ] - ;
- o —2
= e b :
-3
-4
-5
- L3 o & @
— s & i
‘ -6
-j [}
-7
T -+~ r -~~~ r---r-- 7T T T T T
7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 ppm



“__CO,H
NS O/\/z

ppm

= o>

—100

—120

— 140

7.5 7.0 6.5

T r T
6.0 5.5 5.0 4.5 4.0 3.5

HSQC spectrum of 4 (CDCls, 500 MHz)
S35

3.0

2.5

2.0

15

ppm



| | UM ppm

—100

- —120

— 140

—160

—180

7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm
HMBC spectrum of 4 (CDClIsz, 500 MHz)
536




P
X0

Iz

| JWL | . M J

7.5 7.0

L e e e
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

1H NMR spectrum of (S)-PGME amide (4a) (CDCls, 500 MHz)
537

2.0

15

ppm



BN )Wl }k i M .

7.5

T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5

1H NMR spectrum of (R)-PGME amide (4b) (CDCls, 500 MHZz)
538

2.0

15

ppm



