10

11

12

13

14

Spongenolactones A-C, Bioactive

5,5,6,6,5-Pentacyclic Spongian Diterpenes from the

Red Sea Sponge Spongia sp.

Chi-Jen Tai , Atallah F. Ahmed 23, Chih-Hua Chao 45, Chia-Hung Yen ¢7, Tsong-Long
Hwang 8919, Fang-Rong Chang ¢, Yusheng M. Huang 2 and Jyh-Horng Sheu 1.61314*

Doctoral Degree Program in Marine Biotechnology, National Sun Yat-sen University, Kaohsiung 80424, Taiwan;
d035620001@nsysu.edu.tw
Department of Pharmacognosy, College of Pharmacy, King Saud University, Riyadh 11451, Saudi Arabia;
afahmed@ksu.edu.sa
Department of Pharmacognosy, Faculty of Pharmacy, Mansoura University, Mansoura 35516, Egy pt
School of Pharmacy, China Medical University, Taichung40604, Taiw an; chchao@mail.cmu.edu.tw
Chinese Medicine Research and Development Center, China Medical University Hospital, Taichung 40604, Taiwan
GraduateInstitute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 80708,
Taiwan; chyen@kmu.edu.tw (C.-H.Y.), aaronfrc@kmu.edu.tw (F.-R.C.)
National Natural Product Libraries and High-Throughput Screening Core Facility, Kaohsiung Medical University,
Kaohsiung 80708, Taiwan
GraduateInstitute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan;
htl@mail.cgu.edu.tw
Research Center for Chinese Herbal Medicine, Graduate Institute of Healthy Industry Technology, College of
Human Ecology, Chang Gung University of Science and Technology, Taoyuan 33303, Taiwan
Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333423, Taiwan
Department of Marine Recreation, National Penghu University of Science and Technology, Magong, Penghu 88046,
Taiwan; yusheng@gms.npu.edu.tw
Tropical Island Sustainable Development Research Center, National Penghu University of Science and Technology,
Magong, Penghu 88046, Taiwan.
Department of Marine Biotechnology and Resources, National Sun Yat-sen University, Kaohsiung 80424, Taiwan.
Department of Medical Research, China Medical University Hospital, China Medical University, Taichung 404333,
Taiwan.

Correspondence: sheu@mail.nsysu.edu.tw; Tel.: +886-7-525-2000 (ext.5030); Fax: +886-7-525-5020.



Contents

Table S1. The cartesian coordinates of conformer 1. 8
Table S2. The cartesian coordinates of CONfOrmer 2...........ccoovvviiiiiieienen e 17
Table S3. The cartesian coordinates of conformer 3. 22
Table S4. The cartesian coordinates of CONfOrmer 3C. .........ccoovvvviiiiieienenee 23
Table S5. Cytotoxicity ( EDsg pg/mL) of compounds 1—3. ......ccccoeiiiiininiiniinieneens 24
Figure S1. HRESIMS SPeCtrum Of L. .....ccoiiieiieie e 3
Figure S2. 'H NIMR SPECITUM OF L. ...t 3
Figure S3.53C NIMR SPECITUM OF L. ...eoveieeeeceeeeeeeeees et 4
Figure S4. DEPT SPECIrUM OF L. ...cviiiiiece et 4
Figure S5. HSQC SPECIrUM OF L ...c.viiiiiicece et 5
Figure S6. "H—"H COSY SPECIrUM OF L. .....co.cviieeiieieeeiieeeeeeesee st 5
Figure S7. HMBC SPectrum Of 1. ........ooiiiiiiieiice e 6
Figure S8. NOESY SPeCtrum Of L........coiviiiiieiieie e 6
Figure S9. The partial NOESY spectrum Of 1. .......ccoiieiiiieiiee e 7
Figure S10. HRESIMS SPectrum OF 2. .....c.ooiiiiiiiee e 12
Figure S11. 'H NMR SPECITUM OF 2. .....voieiceieiieeseeeeee et 12
Figure S12. 3C NMR SPECITUM OF 2. ..., 13
Figure S13. DEPT SPECIIUM OF 2. ....ociiiie e 13
Figure S14. HSQC SPeCtrUm OF 2. ....c.viiiiiiee e 14
Figure S15. "H—"H COSY SPECrUM OF 2. ......cvoveeieereeeeeeeeesee e, 14
Figure S16. HMBC SPeCtrum OF 2. ......ccviiieecieceee e 15
Figure S17. NOESY SPectrum OF 2. ......ooiieiciee e 15
Figure S18. The partial NOESY Spectrum of 2. ......ccccoviveviiieciee e 16

1



Figure S19.
Figure S20.
Figure S21.
Figure S22.
Figure S23.
Figure S24.
Figure S25.

Figure S26.

HRESIMS SPECIrum OF 3. ...cviieiiee e 18

TH NIMR SPECITUM OF 3. ..ottt 18
BC NMR SPECITUM OF 3. ..ot 19
HSQC SPECIrUM OF 3. .o 19
TH—"H COSY SPECtrum 0F 3.......couiveeeeeieeeeeeeseee st 20
HMBC Spectrum Of 3. ... 20
NOESY SPeCtrum OF 3. ..o 21
The partial NOESY spectrum of 3. ......covoiiiiiiiee e 21



Intens. | 385.16229
x107 |
3_
2-
1,
38508 38510 38512 38514 38516 38518 38520 38522 38524 38526
[— RSS10781182ACE_000010.d: +MS
Meas. m/z # Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule
38516220 1 C20H26NaQ6 100.00 385.16216 0.13 -0.33 209 7.5 even ok

Figure S1. HRESIMS spectrum of 1.

2.89%

2.864

1.187
1.131

.287
0.805

1

1.794

—— 3,838
~3.818
0.875

4.391

1.00 1.01
100

Figure S2. 'H NMR spectrum of 1.

3



=9
: iz
E
@ | &
- Bl
[ 18
8 2 3 U
= "=
- w ©
| |
J H | |
200 180 160 140 120 100 80

Figure S3.2C NMR spectrum of 1.

CH/CH3 up , CHZ down

CH carbons

T T T T T T U

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S4. DEPT spectrum of 1.



" | o

T T T T T T T T T
90 a0 70 60 50 a0 30 20

FL1 (ppn)

Figure S5. HSQC spectrum of 1

“ f |~ | I ‘I I‘
| | M i l\‘. 'j mJ \
_JUL_J\\LJJL_H. J‘ // N _J-»’f'\) \'mh*U s \-Jw“j J

o

WY
-
-

1

|
Ty

| | m

it

NI
~N
n

|

LS

— =
_— e | B 32
:% 1% ©
et T g |
4.5 a.0 3.5 3.0 2.5 2.0 1.5 1.0

F1 (ppm)

Figure S6. *H-"H COSY spectrum of 1.
5




— " rz [=] g =
—T = (pmm) k- g Q00 4
5 1.0 @ s -
= o o @
R o - a Qaﬁ Bé&
= i )
} 1.5+ s
—_— ] 5 T Q-
— ) o L] % 8 o B0
. - = 2.0 (s] Q@ o o. 000
205 — o ey
= - 2 -
.;é o UE - L]
1’ 2.5
77—/// .
e EN] -
3.5 ks
n‘h *.
— 8 b o & 0 e
J 4.0 ° o
— 1 ® o
= 4.5 3
1 = o
i . P . B e I e
180 160 140 120 100 &0 60 a0 20
F1 (ppm)

Figure S7. HMBC spectrum of 1.

o
JUMJ‘ Jm_/’) \L r»w{ L IW‘W w p»"v

(=] 0

\\_,__)J""J !

|

{

\\ 3.0-
J ] P
| 3 57
4 ,
& i Y
—_— ] 0 g’ ° 0 0
4.0+ % '
ﬁf/ 8 |
] | e ] |
4 [y |
g ] 4 o ‘
_54]) 4.5 @ ﬂf 0 uj o @ 8
— (i} o [}
als 4o a3 30 25 2.0 15 1.0
F2 (ppm)

Figure S8. NOESY spectrum of 1.
6



.‘ll F. II
— E—— T N = o
T =y (ppm)
? 1.0
S — = | = 3 = |

{
L

i I‘ '
8
0

ST S LV
w
=2

LN

Fz (ppm)

Figure S9. The partial NOESY spectrum of 1.



NOO0O0OOOOOOOO0OOOOOoOOOOOOO OO O OON

0.70248400
1.08764200
0.34766600
-1.16613600
-1.70961500
-0.82074900
-3.10126100
-3.56092700
-2.78005000
-1.42113600
-4.20689500
-5.32637000
-4.96198700
1.07604500
-1.85118700
-5.74056100
1.59003100
2.91957800
2.62394900
4.06363000
4.28090100
3.46048500
1.78866500
3.35282400
4.73982600
3.07080900

Table S1. The cartesian coordinates of conformer 1.
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Figure S10. HRESIMS spectrum of 2.
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Table S2. The cartesian coordinates of conformer 2.
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Table S3. The cartesian coordinates of conformer 3.

C -0.89718400 0.24914900 0.36747300
C -1.22144500 -1.02986700 -0.45948300
C -0.42117000 -2.25762100 -0.02477500
C 1.07952800 -1.95976800 -0.23612900
C 1.56492100 -0.66878600 0.48609600
C 0.61294500 0.54241300 0.13053200
C 2.93302600 -0.24935300 -0.01241700
C 3.32932000 1.02219300 -0.17233400
C 2.49619700 2.24442800 0.06003000
C 1.14598300 1.86993700 0.70704300
C 4.06713900 -1.16750700 -0.41334100
O 5.14343400 -0.27042800 -0.79423400
C 4.72363900 1.02780600 -0.66048700
C -1.26938900 0.19604800 1.86706200
C 1.72880000 -0.97513200 2.00342500
O 5.44175900 1.96610500 -0.93356600
C -1.83999900 1.24964100 -0.35641400
C -3.13610000 0.43381600 -0.71230100
C -2.75878800 -1.07946400 -0.65898900
C -4.23549100 0.59627000 0.33137700
O -4.45237700-0.53188800 1.01241800
C -3.57567400 -1.60601500 0.55799200
0 -2.07462000 2.44343800 0.37753900
O -3.67011800 0.82894400 -1.96977000
O -4.86765400 1.62085500 0.51413300
C -3.15466500 -1.85803500 -1.92062600
O 4.45974000 -1.98929700 0.64060700

H -0.85292400 -0.79890800 -1.47178300
H -0.62406200 -2.52751400 1.01853200
H -0.69300900 -3.13190200 -0.62864700
H 1.25052100 -1.85337300 -1.31628900
H 1.68597300 -2.81018000 0.09730900
H 0.70099000 0.63961200 -0.96318400
H 2.33108100 2.74566000 -0.90478400
H 3.04374000 2.96566000 0.67933800
H 1.27116900 1.79973900 1.79310100
H 0.42018500 2.66930600 0.53079000
H 3.83685900 -1.75342600 -1.31080300
H -2.34383000 0.28952700 2.03497900
H -0.80844400 1.03013100 2.40159700
H -0.94469800 -0.72610600 2.34956200
H 1.86300600 -0.06597200 2.59582900
H 2.61309300 -1.60077500 2.15007400
H 0.87296200 -1.52071800 2.40493000
H -1.40287200 1.50477300 -1.33403400
H -2.96139800 -1.89636600 1.41078000
H -4.22775400 -2.43988200 0.29189000
H -3.02301300 2.66016100 0.34209400
H -4.15808600 1.65952700 -1.82677300
H -4.23416600 -1.80855600 -2.09344800
H -2.87613800 -2.91236900 -1.81321100
H -2.65281700 -1.45828900 -2.80599500
H 5.04276400 -2.68252400 0.28872600
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Table S4. The cartesian coordinates of conformer 3c.

C 0.89862700 -0.32488400 0.33256800
C 1.21724500 1.06925100 -0.28340700
C 0.45656700 2.21372800 0.38356300
C -1.05450400 1.98111800 0.16311000
C -1.55039800 0.59505100 0.67184700
C -0.62496900 -0.55925500 0.10277000
C -2.94667800 0.26396300 0.17121600
C -3.36361600 -0.97266000 -0.15237200
C -2.52700500 -2.21375500 -0.17779700
C -1.15723100 -1.95671500 0.48129400
C -4.12369600 1.21482500 0.06287100
O -5.23980900 0.36631600 -0.33175300
C -4.80110200 -0.92019400 -0.48233900
C 1.31324300 -0.53463400 1.80579900
C -1.67559600 0.65765600 2.22463600
O -5.55238000 -1.81724200 -0.81648200
C 1.80658700 -1.18184200 -0.59779200
C 3.12524400 -0.35421500 -0.77030500
C 2.74955000 1.14387800 -0.54234800
C 4.18375100 -0.65034800 0.30295700
O 4.46658200 0.43270300 1.03299700
C 3.60626200 1.55841000 0.68682700
O 2.01655200 -2.54860000 -0.26473200
O 3.72938100 -0.58916400 -2.03821900
O 4.73730300 -1.72175200 0.47934200
C 3.07697000 2.05912600 -1.73134300
O -3.90408600 2.18870000 -0.91133600

H 0.80085700 1.01490800 -1.30136600
H 0.69338400 2.29455900 1.45151800
H 0.72895000 3.17602800 -0.06774500
H -1.25876200 2.06645700 -0.91058900
H -1.63095900 2.77549100 0.65099800
H -0.74940900 -0.48237300 -0.98939400
H -2.39307700 -2.53065300 -1.22258900
H -3.05538200 -3.03643900 0.31998600
H -1.25266100 -2.05911100 1.56818700
H -0.44709600 -2.72329700 0.15864000
H -4.41613000 1.66471900 1.01725000
H 2.39540800 -0.58132900 1.94865500
H 0.91525200 -1.48353000 2.17786000
H 0.95021000 0.25444300 2.46378200
H -1.81241900 -0.33049000 2.67199000
H -2.54335500 1.26669600 2.50241900
H -0.80580600 1.12814600 2.68671100
H 1.34930200 -1.20194600 -1.59443500
H 3.01801300 1.78827600 1.57664000
H 4.27102800 2.39672200 0.47215100
H 2.76733300 -2.63418400 0.34922200
H 3.91323600 -1.54274100 -2.11220000
H 4.15005700 2.06341400 -1.94777100
H 2.77456200 3.08750500 -1.50149100
H 2.54872000 1.74100400 -2.63473300
H -4.59511700 2.86901700 -0.84276100
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Table S5. Cytotoxicity (EDsy ng/mL) of compounds 1-3.

EDso (ng/mL)

Compound HCC Huh7 cell
1 >20 pg/mL
2 >20 pg/mL
3 >20 pg/mL

Results are presented as mean £ SD. (n = 3).
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