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TD-DFT electronic CD (ECD) calculation of compounds 1 - 3: A conformational search was carried out with Spartan’14 software
(Wavefunction Inc., Irvine, CA) for the proposed absolute configuration as shown at the molecular mechanics level (MMFF) [1]. All MMFF
minima were re-optimized using DFT calculations at the B3LYP/6-31G(d) level with the Gaussian 09 program [2]. The geometry was optimized
starting from various initial conformations with vibrational frequency calculations confirming the presence of minima. The DFT calculations
(B3LYP/LanL2DZ) were performed on the lowest-energy conformations using 30 excited states and a polarizable continuum model (PCM) in
methanol. The ECD spectra of the conformers were combined using Boltzmann weighting with program SpecDis 1.71 (applying a sigma value
of 0.25 eV) [3]. After applying a UV-shift correction, the computed CD spectra were compared with the CD curves experimentally obtained.

[1] Spartan’14. Wavefunction: Irvine, CA, USA, 2013.

[2] Gaussian 09, Revision D.01, Frisch, M.J.; Trucks, G.W.; Schlegel, H.B.; Scuseria, G.E.; Robb, M.A.; Cheeseman, J.R.; Scalmani, G.; Barone, V.; Mennucci, B.;
Petersson, G.A.; Nakatsuji, H.; Caricato, M.; Li, X.; Hratchian, H.P.; Izmaylov, A.F.; Bloino, J.; Zheng, G.; Sonnenberg, J.L.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda,
R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Vreven, T.; Montgomery, J.A., Jr.; Peralta, J.E.; Ogliaro, F.; Bearpark, M.; Heyd, J.J.;
Brothers, E.; Kudin, K.N.; Staroverov, V.N.; Kobayashi, R.; Normand, J.; Raghavachari, K.; Rendell, A.; Burant, J.C.; Iyengar, S.S.; Tomasi, J.; Cossi, M.; Rega, N.;
Millam, N.J.; Klene, M.; Knox, J.E.; Cross, J.B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, R.E.; Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli,
C.; Ochterski, J. W.; Martin, R.L.; Morokuma, K.; Zakrzewski, V.G.; Voth, G.A.; Salvador, P.; Dannenberg, J.J.; Dapprich, S.; Daniels, A.D.; Farkas, O.; Foresman,
J.B.; Ortiz, J.V.; Cioslowski, J.; Fox, D.J. Gaussian, Inc., Wallingford CT, 2009.

[3] Bruhn, T.; Schaumléffel, A.; Hemberger, Y.; Bringmann, G. SpecDis: Quantifying the comparison of calculated and experimental electronic circular dichroism spectra.
Chirality 2013, 25, 243-249
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Streptomyces sp. G248 isolation and characterization

Bacteria isolation: The sponge Halichondria panicea (Pallas, 1766) sample (0.5 g) was crushed by glass chopsticks in a falcon tube, to
which sterile sea water (4.5 mL) was added. The mixture was homogenized by vortexing for 1 min, and the suspension was treated using
a wet-heat technique (60 °C for 6 min). An amount (0.5 mL) of this suspension was diluted by sterile distilled water (4.5 mL) and vortexed
for 1 min, of which an aliquot of 50 pL. was spread on A1 medium (soluble starch: 10 g/L, yeast extract: 4 g/L, peptone: 2 g/L, instant
ocean: 30 g/L, agar: 15 g/L) supplemented with 50 pg/mL of polymycin B and cycloheximide to inhibit Gram (-) bacterial and fungal
contaminations. After 21 days of aerobic incubation at 30 °C, a colony of the actinomycete strain was transferred onto a petri dish of

medium A1 for purification.

Figure 1S. Morphological appearance of strain G248

Bacteria identification: Genomic DNA was extracted with the Gen Elute Bacterial Genomic DNA kit (Sigma). The sequence of 16S
rRNA was used for identification. The gene amplification was performed in a 25.0 pL. mixture containing sdH20 (16.3 uL), 10X PCR
buffer (2.5 uL), 25 mM MgClz (1.5 pL), 10 mM dNTP’s (0.5 uL), Taq polymerase (0.2 pL), 0.05 mM (1.0 pL) for both primers of 9F
(5'-GAGTTTGATCCTGGCTCAGS3') and 1541R (5'-AAGGAGGTGATCCAACC3'") and genomic DNA (2.0 uL). The reaction tube was
then put into MJ Thermalcycler, which had been programmed to preheat at 94 °C for 3 min, followed by 30 cycles of denaturation at 94

°C for 1 min, annealing at 60 °C for 30s and elongation at 72 °C for 45s before a final extension of 72 °C for 10 min. The estimated PCR
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product size was about 1500 bp (Figure 2S). PCR products were purified by DNA purification kit (Invitrogen) then sequenced by DNA
Analyzer (ABI PRISM 3100, Applied Bioscience). Gene sequences were handled by BioEdit v.2.7.5. and compared with bacterial 16S
rRNA sequences in GeneBank database by NBCI Blast program. The results showed that the strain G248 belonged to the genus
Streptomyces. The sequence of 16S rRNA gene of the strain G248 was registered on GenBank database with the accession number

MG917690 (Figure 3S).

Figure 28S. Gel electrophoresis of PCR product

Lane 1: PCR product; Lane 2: One Kb DNA ladder of Fisher Scientific
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Streptomyces sp. strain G248 16S ribosomal RNA gene, partial sequence

GenBank: MG917690.1
FASTA Graphics PopSet

Go to: [v)

LOCUsS MG91769@ 1368 bp DNA linear BCT 38-JUL-2018

DEFINITION Streptomyces sp. strain G248 16S ribosomal RNA gene, partial
sequence.

ACCESSION MG91769@

VERSION MG91769%906.1

KEYWORDS

SOURCE Streptomyces sp.

ORGANISM Streptomyces sp.
Bacteria; Actinobacteria; Streptomycetales; Streptomycetaceae;
Streptomyces.
REFERENCE 1 (bases 1 to 1368)
AUTHORS Le,T.H.M., Vu,T.Q., Nguyen,M.A., Pham,V.C., Doan,T.M.H., Tran,V.H.
and Cao,D.T.
TITLE Partial 165 nRNA of strains isolated from the coastal in Viet Nam
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 13638)
AUTHORS Le,T.H.M., Vu,T.Q., Nguyen,M.A., Pham,V.C., Doan,T.M.H., Tran,V.H.
and Cao,D.T.
TITLE Direct Submission
JOURNAL  Submitted (©5-FEB-2018) Biotechnology, Institute of Marine
Biochemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Ha Noi, Ha Noi
18000, Viet Nam

COMMENT ##Assembly-Data-START#H#
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..1368

Figure 3S. 16S rRNA gene sequence of Streptomyces sp. G248 on GenBank
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Table 1S. Conformational population (%) for the most stable conformers of (25,2"R)-1

Conformer Population (%)
C-1 21.41

C-2 15.78

C-3 19.94

C-4 4.38

C-5 16.57

C-6 6.18

C-7 15.74

Figure 4S. Optimized conformers of (25,2"R)-1
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Table 2S. Conformational population (%) for the most stable conformers of (25,2"5)-1

Conformer Population (%)
C-1 13.76

C-2 8.83

C-3 19.86

C-4 12.64

C-5 3.05

C-6 10.71

C-7 6.92

C-8 15.22

C-9 9.02

Figure 5S. Optimized conformers of (25,2"5)-1



Table 3S. Conformational population (%) for the most stable conformers of (25,2"R)-2

Conformer Population (%)
C-1 8.54

C-2 36.15

C-3 8.85

C-4 8.72

C-5 37.73

Figure 6S. Optimized conformers of (25,2"R)-2
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Table 4S. Conformational population (%) for the most stable conformers of (25,2"S5)-2

Conformer Population (%)
C-1 30.59

C-2 2.06

C-3 1.42

C-4 31.24

C-5 31.05

C-6 2.14

C-7 1.50

Figure 7S. Optimized conformers of (25,2"5)-2
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Table 5S. Conformational population (%) for the most stable conformers of (2"5)-3

Conformer Population (%)
C-1 53.55

C-2 39.06

C-3 1.36

C-4 1.71

C-5 3.06

C-6 1.26

Figure 8S. Optimized conformers of (2"5)-3
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Figure 9S. 'H NMR spectrum of 1 (500 MHz, CD30D)
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8N17G248F10. 21 -MeOD-HMBC
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Figure 13S. HMBC spectrum of 1 (‘H: 500 MHz, '3C: 125 MHz, CD3;OD)

S-17



8N17G248F10. 21 -MeOD-ROESY

L]

1.5 ol
f

2.0 i
H

2.5 :

- [ ]

. . I-'

3.0 ' L :
[ ]

*,

Figure 14S. ROESY spectrum of 1 (500 MHz, CD30D)

S-18

Currant Dats Parasebecs
NAME ZVAN_BN1FG248F10. 21
&

Eirnd

PROCHO 1

F2 = Asquisitian Parametars

Dats_ 20271111

Tim 3.43

T TREM Spact

PROBHD 5 == FABBO ERS

PHLFROE coasyphpp. 2

Th 2048

SOLVENT HalD

NE 1&

g az

SN 416&. &6T He

FIDRES 2.034505 Hr

ag 0. 2457600 see

R 7836

e 120, 000 e

DE E.50 e

= 33T K

) 0. 000I0RES dde

ol 1. 95904005 dde

D1l 0. 03000000 mee

D12 0. 00002000 mee

Ind 0. 0004000 mee

L4 1000

Frl5 200000 . 00 e
CHANNMEL £1

gl 500 2070804 wME

NuCl 1R

rl 1000 s

P17 250000 e

P25 100,00 wwae

FLE 22 4000000 W

FLE1O 3. 25440001 W

FLREZT 0. 28000000 N

Fl = Asquisitisn paraseters

O I5E

sRod 500. 2021 Mlr

FIDRES 32_55208F Rr

W F. 330 ppm

FrODE Sratas=TFPT

F2 = Processing P bess

21 1024

a5 500. 2000000 WMz

WDR D8 INE

SER i

LE 0 H=

=] a

e 1.8

Fl = Processi i L S

ar BT

M2 SEabas=TPPI

2F 500. 1999990 MMz

WDR D8 INE

SER F

LB 0 Hr

-] a



x10 6 |+ Scan (rt: 0.9767 min) THHC_G248F1021.d

254

M+ H]*

453.2270

2.3
2.2

2.1

OH

124 Chemical Formula: Cy7H3,0¢
1.1 Exact Mass: 452.2199

0.94

o [M +Na]*

064 475.2093

0.5
0.4
0.34

0.2

4232162

2251384 2391471 250.1770 261.1304 2742732 293.1766 310.2012 346.3303 3713152 3932046 [ - wstem ) 469.2207 ||, 485.2160 507.1992

220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 300 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 505 510 515
Counts vs. Mass-to-Charge (m/z)

Figure 15S. HR-ESI-MS of 1

S-19



96

94
92
1376.5cm-1 l ‘ ‘ ‘ 886.92cm-1
7 1497.97cm-1___ , ' ' 974.89cm-1
3700.82cm-1
1457 .45cm-1
= 887 3789.460m-1
| 1151.56cm-1
O\o 51.56cm
3062 4zem-t 1411.68cm-1
% 1278.33cm-1
841 1093.20cm-1
2962.8cm-1 2852.4cm-1
821 2916.98cm-1
1596.1 M
80 ‘ | ‘ T T T ™
4000 3500 3000 2500 2000 1500 v coao

cm-1

Figure 168S. IR spectrum of 1

S-20



10

~~
(o))
3
5
£
N
£
)]
.6 U
|
L
L
a
= -5
ko
J
@]
=
O -10
-15

Figure 17S. CD spectrum of 1

200 220 240 260 280 300 320 340 360 380 400
VWavelength (nm)

S-21



2N17G248F1041-MeOD-1H

Currant Dats Faramstscx
HAME IvRN_IN1TG248r1d4i
EXNFED 1
FROCKD 1

Fd = uimitlian Faransbsre
I:v.l.‘tln_l.m’:'I 20171103

Timm 1118
IRSTRIM xpact
FROBHO S mx PRABO BES
FULPROG FX-E ]

IO EEE&I-E
SOLYVERT MO0

NS LE

oS 2

1. 100030 . 050 mx
FIORES 0.1525868 Hx
RQ 3.2TE7T¥FD am=
ARG L57_35

ol 50,000 umsc
DE 6. .50 umec
TE 303.0 £
od L. 00300030 xwm=
ToO 1
memmemws CHENKED ] ssssssss
srol S0, 2030889 MHx
N1 im

rl 1000 umec
L1 2200000030 w
rl = Procsesing pacamstars
=1 ESS3E

r S0 . 1H99FFE MHx
WO EM

L1 [i]

LE 0.30 mx
oE ]

FC 1.3

S— ,'.'M.'“

R - N

Figure 18S. '"H NMR spectrum of 2 (500 MHz, CD3OD)
S-22




2N17G248F1041-MeOD-C13CPD

ul L ol i - =R U - G ]

o o WD T Wk - R - SR T O S ] [ e =l -l g RO = Rl - ]

= = 4 e a4 = 4 & 4 s 4 s = umr - WD ) s Dy AT e S S B

a5 =g O WD O - - I e I L - N = = 4 e =

] LT Tl - el P = s Y = R u = 0 = - L = I = T

— — o~ — e o o~ (] == Er T owr wr e Ry wrowr o P Bl o
5 .,

1 1 1

1 1 T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure 19S. °C NMR spectrum of 2 (125 MHz, CD30D)

BRUKER
(

Curcrant Cats Facamsters

HAME IvRH_IN1Te248rid4l
ENFT ]
FROCHD 1

Fd = uimitian Faranstscm
|:-.-:-_il'l:H:| 20871103
Ticm 4.55
IRSTRIM xpact
FROBEHD 5 mn FROBO BB/
FULFROG = kL]

= ki
SOLVERT Mali0

NS 3072

D% |

S 29761 . W Ex
FICRES 0.454131 m=x
1] 11010048 amc
ARG L0B .57

il LG, 300 umsc
oE 6.50 umec
TE 3038 E
od 2. 00000000 mm=
oii Q. 03000000 ==
Tod i
memmemes CHENEEDL (] s s———-
nrol 135. 7870670 MHx
N1 13z

rl 10.00 umsc
FLal B8 . 00000000 W
memmmmws CHENNEL {0 seasssss
srod 500 . 2020036 MHx
{1 b, ] im
CFOPREG([ 2 waltzl B
rCFOL B0 .00 umec
LN 2200300030 w
L1 0. 34375000 w
FLN13 Q. 22000000 W

Fl = Procsexic aramstars
=I S F 32TER

5r 135. 775360 MHx
WO EM

s5E 3

LE 1.00 mEx
ri ] i

rC 1.40



2Z2N17G248F1041-MeOD-COSYGP

L
L |
=

.'- .;

J P P PO N

Figure 20S. '"H'H COSY spectrum of 2 (500 MHz, CD30D)

S-24

= Data Pa
MAME Ivan IwiPol4Eriodl
EXFRO 7
FROCND i
Fi = ixition Parametscs
n.a._'h‘“ 20171203
Tizm g, 489
IMSTRDW £
PROBND 5 mm PANDG BB/
PULPROS
O Lt
SOLVENT MaOD
NS 4
fal ] ]
i 5875, #E9 mx
FIpREs 2. 89EEY mx
AQ 0. 2E41 820 awz
B 4. 21
o A28, 000 umec
ox .50 umec
TE Jo¥ 0 K
oa 0. 0000500 mec
ol 1. 58899803 awc
oii 0. 23000000 awc
oid 0. 2000000 mwc
oiy . A000400 mes
mig 0. 0020000 mec
N 0. C00ISE00 mwc
CmaNwErL £1
srol Sgd. 2020764 s
moCl dm
] 10,00 uaes
ri 10, 00 uxres
Fi¥ 2500, 00 umec
FLN1 23, 0000000 W
FLELE® ¥. I54d0001 W

GRADIENT CHANNEL s
GrEAnl] SmEgid. fod

i n 10.00 &
Fig J00d, 80 v

Fl = Acguisition paramstsrs
o 128

S00. 202 s.nx
0 Sd2 018 mr

. 749 ppm
ar

b 1634
S0, 20000189 s
oEINE

B Bk Gk
E

i.40

124

=
Bid. 2000027 s
freg

BERESANR REBERESNY EHEE

T Oy O3
E



-
=]
- -
m_ -
.
wm - .
B
o
-
el = L
[ ]
-
L]
[
[
] I I 1 I I 1 I ] I
:E = = = =
= Lt L = = a ==] el 1] LA il
= = = = =] = = =1 = =

Figure 21S. HSQC spectrum of 2 ('H: 500 MHz, '3C: 125 MHz, CD30D)
S-25

meled

O0SH-QOPH-TPOTIBPEOLINE



2N17G248F1041-MeOD-HMBC

.-__ P 30

- 100
- .T 110
v . L 120
. t - 130

=140
h» _-__ L 150
- 160
=170
. L 180

=190

LN L 200

Lat
¥ ]
Figure 22S. HMBC spectrum of 2 (‘H: 500 MHz, *C: 125 MHz, CD30D)
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Figure 23S. 'H NMR spectrum of 2 (500 MHz, DMSO-ds)
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Figure 24S. ROESY spectrum of 2 (500 MHz, DMSO-dbs)
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Figure 34S. ROESY spectrum of 3 (500 MHz, DMSO-dbs)
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