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I. Title

Discovery of bioactive secondary metabolites from Antarctic and Artic organisms

II. Purpose and Necessity of R&D

1. Needs

Polar organisms are unknown biological resources, that are not well investigated as
sources of bioactive substances. These materials have characteristic for adapting and
progressing to extreme environment. Thus, it is possible that these organisms would
have unique chemical structures and biological effects different from secondary
metabolites discovered up to now from conventional natural resources. Therefore, it is
necessary to investigate chemistry and biology of secondary metabolites from polar
organisms as new sources of novel chemical structures that can be further developed

into new drugs.

2. Aims

Isolation of various biologically active secondary metabolites from relatively untapped

natural sources of polar area through bioassay-guided fractionation and investigation.



III. Contents and Extent of R&D

Objective

Isolation and determination of mechanism of
anti-inflammatory/anti—diabetic bioactive secondary metabolites from
polar organisms

Detail objective

) Research
Detail contents
range

(1% year)

Isolation and
determination of
mechanism of
anti-inflammatory
/anti-diabetic
bioactive
secondary
metabolites from
polar marine
organism

O  Manufacturing extract from polar marine
) ) ) 15 extracts
microorganisms in Methanol

O Retaining useful extract from activity—guided

screening polar marine  microorganisms  in )
5 metabolites
methanol

O Application of various chromatography

O Determination of chemical structure of isolated )
. . 3 analysis
secondary metabolites based on spectroscopic data

O  Isolation of bioactive  substances using )
o ) . 1 evaluation
activity—guided screening

(2" year)

Isolation and
determination of
mechanism of
anti-inflammatory
/anti-diabetic
bioactive
secondary
metabolites from
polar marine
organism

O  Manufacturing extract from polar marine
) ) ) 10 extracts
microorganisms in Methanol

O Retaining useful extract from activity—guided

screening  polar  marine  microorganisms  in ]
5 metabolites
methanol

O Application of various chromatography

O Determination of chemical structure of isolated .
) . 6 analysis
secondary metabolites based on spectroscopic data

O  Isolation of bioactive  substances using )
.. ) ) 2 evaluation
activity—guided screening

(3" year)

Isolation and
determination of
mechanism of
anti—inflammatory
/anti-diabetic
bioactive
secondary
metabolites from
polar marine
organism

O  Manufacturing extract from polar marine
. ) ) 10 extracts
microorganisms in Methanol

O Retaining useful extract from activity-guided

screening polar marine  microorganisms  in )
5 metabolites
methanol

O Application of various chromatography

O Determination of chemical structure of isolated i
) . 6 analysis
secondary metabolites based on spectroscopic data

O  Isolation of bioactive substances  using )
. ) ) 2 evaluation
activity—guided screening




IV. R&D Results

Isolation and
determination of
mechanism of
anti—inflammato
ry/anti-diabetic

Result ) ..

o Detail objective Results

objective

(1% year) Manufacturing extract | _ 14  methanol extracts from SF6291 are
from polar ¢ q
microorganisms manufactured.

Isolation of bioactive
metabolome

- 10 active metabolites were isolated from extract
of SF6155

Examination of

- Determination of chemical structure is completed

determination of
mechanism of
anti—inflammato
ry/anti-diabetic

bioactive chemical structure of '
secondary metabolome about 8 metabolites
metabolites
fr(;rjr;r?r(l);ar t'E X?mmanr}ll Of, - Determination of anti-inflammatory/anti-diabetic
activation mechanism
organism of metabolome effects from SF5859
d .
(2" year) Manuffactunngl extract | _ 14  methanol extracts from SF7078  are
rom polar
Isolation and microorganisms manufactured.

Isolation of bioactive
metabolome

- 8 active metabolites were isolated from extract of
SE5929

Examination of

Isolation and
determination of
mechanism of
anti-inflammato
ry/anti-diabetic
bioactive
secondary
metabolites
from polar
marine
organism

: : -  Determination of chemical structure is completed
bioactive chemical structure of )
secondary metabolome about 7 metabolites
metabolites
from polar inati .. .. .o .
p Exgm1nat1on Of' - Determination of anti-inflammatory/anti—diabetic
marmne activation mechanism
organism of metabolome effects from SF5929
(3" year) Manufacturing extract | _ 9 methanol extracts from SF7160 are
from polar ;
microorganisms manufactured.

Isolation of bioactive
metabolome

- 9 active metabolites were isolated from extract of
SF7078, SF7123

Examination of
chemical structure of
metabolome

- Determination of chemical structure is completed

about 7 metabolites

Examination of
activation mechanism
of metabolome

- Determination of anti-inflammatory/anti-diabetic
effects from SFE7123




V. Application Plans of R&D Results

1. Contribute to the bio—active secondary metabolites depository
2. Collection of marine sources of polar ocean database
3. Provide lead compounds for the developments of drugs and/or other functional

agents
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AT W& A+ A3

SARE ARE B

o]g;}z == | SAAE FH e SF6291 2] v FE+ 682 mg 9] 14F9
R R S )

A 2

[FH1-1] SARE FH "BE ASE 0|83 FEE AF EF
NO Sample ID e AR FE89W | FEE FA
1 SF6291 SAAE T AAE EtOAc 682 mg
2 SF6340 FANE FH A= EtOAc 570 mg
3 SF6379 SAAE T AAAE EtOAc 510 mg
4 SF7013(PDA) SAAE o A= EtOAc 1129 mg
5 SF7013(vermiculite) | S A& 2 " A= EtOAc 277.2 mg
6 SF7024(PDA) SANE & A= EtOAc 1975 mg
7 SF7024(vermiculite) | 5 A= & 7l A= EtOAc 2454 mg
8 SF7026(PDA) SAAE T AAE EtOAc 73 mg
9 SF7026(vermiculite) | S A E 2 "B = EtOAc 223 mg
10 SF7043(PDA) SAAE T AAAE EtOAc 40 mg
11 SF7043(vermiculite) | SAAE fra A& EtOAc 87 mg
12 SE7099(PDA) FANE FH A= EtOAc 17 mg
13 SF7099(vermiculite) | S A& Fd PlAE EtOAc 35 mg
14 SF7071(PDA) SAAE T AAAE EtOAc 100 mg
15 SF7071(vermiculite) | S A& & 7= EtOAc 148 mg

O 1xdE AREET

1-20 Al 24 tiabAl 9] ¢

ATFUE ATA T
. - AgAlA SR SAYE el A SFSEL9 #F] WY FEE
gud FEgold | T " e
Sa g ZRE 1059 uAbA 2
= A RUN - -
oﬂ-—; - dFE AYAE FH At SFET96V o HlY FEE2HEH 3
h o] WAAl ¥




[EH1-2-1] SAPE F#: T SF5859 = F-E| o] ALE 4 9

e
i3

The fungal strain
SF-5859

cultured in PDB 14 days
extracted in EtOAc

SF5850
217

RP CI8 Fractionation
MEOH:H,0 stepwise elution

y ' ' ' ' R

SF3839.-1 SF5859.2 SF3R50-3 SF5859.4 SF5859-5 SF5859-6
135, 7Tmg 279.2mg 304mg SRomg 85.9mg 283 3mg
Silica gel CC gradient elution B | Silica gel CC isocratic elution
CHACly in EtOAc 871 - 471 CHyCly in EtOAC 6/1
SF5859-33 SF5859-34  SF5859.36 SKF5859-37 SFS5850-38 3 SF5859-41 SF5859-45
30mg 12mg 1 8mg Tomg 140mg 450mg 1 lmg

RP C18 somi prep HPLC RP C18 semi prep HPLC RPCI8CC 5 i

MEOH:H.0 60 100% MEOH:H,0 30-100%% MEOH:H,0 |:3 RP C18 semi prep HPLC

(50 mind 57160 min) : MEOH:H2O 60-100%

— ! L (50 min)

. ' ' ' | _
SF5859-341 SF5859-343 SF5859-372] SF3839-373 SF3859-383 SF5859-452
1.3mg 0.5mg 1.5mg 10mg 30mg Img
RP C18 semi prep HPLC RP C18 semi prep HPLC e X
MEOH:H20 50-100% MEQHH20 40-100% RB Gl S aenl paep MPLC
- MEOH:F20 43-100%
(50 min) (50 mim) | 3 {50 min)
{ { v
SF3859-362 SF5859-3731| |SF5859-3732]  Sps859-343)
10mg 1.4mg 2.5mg 5.5mg

Shodex Ohpak SB 802.5, HPLC .
i MEOIEH20 30- 1004 RP CI8 semi prep HPLC
(70 nun) ACNH2O 30- 100
{ 1 {50 nun)

SF3R39-3621  |SF5859-3622 SFS859-38311
Amg Iimg l.3mg

Figure 1. A3 SF58590 25 Eold ddsstEo Hen

A3t SF5859+= Z+7F 300 mle] A ufx] [04% (w/v) potato starch, 2% (w/v) dextrose,
1.9% NaCl (w/v), 25% (w/v) vermiculite, |7} %1 1071¢] Fernbach flask (300 mL)oll A vl %
H 9tk Zt7ke] Fernbach flaskel 2 ml 2 i #l¥oS HEFsle] 25 CTolA 14 L7 w %33
o AA WA= EtOAc (4 )& 3 ¥ FE33 3, FE2HS A (AR ofH}ete] FEE SFH859
(217 g)& AJr}t. FFEL (C18 flash column chromatography (CC, 45 x 30 cm)E <33}
R, o] v && &2+ dAA 71&7] &2 W[20%, 40%, 60%, 80%, 100% (v/v) MeOH in
H20 (400 mL each)]& A}-&3Fo] 6719 8 & SF5659-176= A SATh.

B35 SF5859-30] tdle] Silicagel C.C (2.0 x 30 cm) CH:ClL-EtOAc [81 (200 ml) and
41 (150 mD]& 73 = TLC &4 A3kl SF5859-33 (30 mg, Ry = 0.3)3 7719 &&4
= SF5859-3178S ATl AE8 & SFHR59-349 thsle] reversed phase HPLC [YMC pack
ODS-A (150 mm x 20 mm), 60-100% MeOH in H-O (0.1 % HCOOH), in 50 min, flow rate
=5 mL / min]& F33te] SF5859-341 (1.5 mg, tg = 13.5 min)¥} SF5859-343 (0.5 mg, tr
= 19 min)< vt 2EFE SF5859-369] tdle] reversed phase HPLC [50-100% MeOH
in H.O (0.1 % HCOOH), over 50 min]& <33te] F 79 EIFEL AJa, o F
SF5859-362¢1 ™3l reversed phase HPLC [Shodex Ohpak SB 802.5, 30-100% MeOH in
H-0, over 70 minl]S <33}e] SF5859-3622 (35 mg, tg = 46 min)S L. AEIE



SF5859-37 W3} reversed phase HPLC [30-100%6 MeOH in H.O (0.1 % HCOOH), in 60
min]& T3 3Fe] SF5859-372 (1.5 mg, tg = 28 min)¥ + 79 Y& ARIES A, 9
= AEEE SF5859-3739] th3dle] reversed phase HPLC [40-100% MeOH in H-O (0.1 %
HCOOH), in 50 min]& 43 3s}lo] SF5859-3731 (1.4 mg, tr = 19 min)¥} SF5859-3732 (2.5
mg, tg = 205 min)S AJAT}. 2EFE SFH859-380] whste] $-4 reversed phase HPLC
[45-100% MeOH in H,O (0.1 % HCOOH), in 50 min]S 4~33}o] SF5859-3831S 42 F
reversed phase HPLC [30-100% ACN in H.O (0.1 % HCOOH), over 50 min]S <=3§3}<
SF5859-38311 (1.3 mg, tr = 22 min)S AUh

Y& SF5859-49] sl silicagel C.C (3 cm x 30 cm) CHoCl-EtOAc (7:1)& 33}
Mol ARgEd F #8520 SF5H859-4-1 (450 mg, Ry = 035 Lt A7 =
SF5859-45¢] th3}e] preparative reversed phase HPLC [60-100 % MeOH in H.O (0.1 %
HCOOH), over 50 min]& 33Fo] SF5859-452 (2 mg, tg = 13 min)S AU}

ol 4
3]

[e)
U

a T+ W a + A F
- = = 5 = P ==x
Z2E Curvularin 9 8F 9] tAAl FxEA 98

A 1-3] SARE & I SF5859 ZHE a4 o|AAIERA Y 224

23t SF585991 A1 10709 curvularin AlE olAAIEZA S w2 st M2 sgE 270
(SF5859-3731, SF5859-38311)¢ 87h¢ <&zl 3t§+E  [Curvularin (SF5859-41),
dyhydrocurvularin (SF5859-33), cis—dyhrocurvualarin (SF5859-341), (11R,
15R)-11-hydroxycurvularin (SF5859-372), (11S, 15R)-11-hydroxycurvularin (SF5859-3732),
11-a-methoxycurvularin (SF5859-452), 11-B-methoxycurvularin (SF5859-3622), curvularin
B (SF5859-343)]¢] 2] ¢lth. SF5859-37312 o} & &gt F-x=71 &l =] gt}



[ 3 1-3-1] SF5859-41(Curvularin)

7
OH O
Figure 2. Structure of SF5859-41

SF5859-41¢] Mass dataZ %3l CigHypOs o #2248 elatqitt. 3HeE SF5859-41 ¢ 'H
NMR 23 E= oA olefinic protons § 6.33 (J = 2.0 Hz, H-4), 638 (/ = 20 Hz, H-6),
oxygenated methine proton & 4.90 (H-15), germinal coupling (*/o.o= 15.6 Hz, *Jiowion= 15.2
Hz)S zt+= 2709 methylene protons § 3.69 (H-2a), 3.77 (H-2b), 2.77 (H-10a), 3.07 (H-10b),
4719 methylene protons, 170¢] methyl proton § 1.18 (H-16)¢] &< =i}t ¥C NMR 22
E &l A carbonyl carbon § 206.10 (C-9), ester carbon § 170.32 (C-1), oxygenated methine
carbon & 71.84 (C-15), 47§2] aromatic quaternary carbons & 120.47 (C-8), 136.16 (C-3),
159.35 (C-5), 15748 (C-N& 233 16719 2sE st = Agds x5 &<
7] €138k optical rotationS =43t [alp=-37.05 (EtOH)#k¥} reference %% optical rotation
[alp=-33.0 (EtOH)¥} ®v] L3} 1L, reference & NMR dHlo]E ¢} vl E =3 SF5859-419] +

al
Z+ curvularin &2 FAHAJG. [FaEA 15]

.,
L

Aol
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Twww e
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Figure 3. 'H NMR spectrum of SF5859-41
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Figure 4. ®C NMR spectrum of SF5859-41

Table 1. 'H and C NMR data of SF5859-41

Position | §¢*° (ppm) | DEPT Sy (mult, J in Hz)

1 170.32 Cq -

2a 3.69 (d, 15.6)

% 3897 CH: 377 (d. 15.6)

3 136.16 C, -

4 11147 CH 6.33 (d, 2.0)

5 159.35 C, E

6 101.78 CH 6.39 (d, 2.0)

7 15748 C, =

3 120.47 C, -

9 206.1 C, E

10a 277 (ddd, 152, 9.6, 2.4)
10b 43.19 CH: ™507 (ddd, 152, 88, 2.8
11a 1.70-1.78 (m)

11b 136.16 CH; 1.22-161 (m)

12 111.47 CH, 1.22-161 (m)

13 22.69 CH, 1.22-161 (m)

14 26.71 CH, 1.22-161 (m)

15 23.72 CH, 1.22-161 (m)

16 32.08 CH; 1.10 (d, 6.4)

recorded in Acetone-d; 100 MHz, 400 MHz,



[H3d 1-3-2] SF5859-33 (dehydrocuvularin)
O 1 O 16

15

HO 5 3
9

7
OH O
Figure 5. Structure of SF5859-33

SF5859-33¢] Mass dataZ %3a] CiHpOs ¢ Ex4S gelstgit. 'TH NMR 23 E o)A
olefinic proton § 6.78 (H-10), 6.57 (H-11)¢] coupling constant (/= 15.6 Hz)E 3| trans &
gol AL ettt BC NMR 2Z E# oA carbonyl carbon § 196.41 (C-9), ester carbon
§ 171.03 (C-1), aromatic methine carbons & 101.97 (C-6), 112.77 (C-4), aromatic
quaternary carbon § 139.4 (C-3), 1629 (C-5), 165.9 (C-7), 1155 (C-8)], olefinic carbons &
133.80 (C-10), 14893 (C-11), oxygenated carbon & 72.07 (C-15), 471} methylene carbons,
methyl carbon § 19.50 (C-16)S %33t 16709 A&7} vpebyt

SF5859-33¢] 'H, C NMR ~#EZHS E3] curvularin ¢ FAFF =48 7FA 9 C-10,
C-11 $1Aloll o]z Aje] EAlstE S sttt sg&E2] st +x2& glstr] 95t
optical rotations

=43slo] [a]D=-51.6 (EtOH)%t¥} reference %k optical rotation [a]D=-79.8
(EtOH)& H|3t$ 3, NMR dHo]lHE H|wE &3] SF5859-33¢ %+ dehydrocuvularin &
2 s459J. s 16]

&,
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I
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Figure 6. 'H NMR spectrum of SF5859-33
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Figure 7. ®C NMR spectrum of SF5859-33

Table 2. 'H and *C NMR data of SF5859-33

Position | §¢*" (ppm) | DEPT Su™® (mult, J in Hz)
1 171.03 Cq -
2a 360 (d, 17.6)
oh 42.82 CH; 4.07 (d, 17.6)
3 13855 Cq -
4 112.77 CH 6.35 (d, 2.4)
5 162.07 Cq -
6 101.97 CH 6.30 (d, 2.4)
7 164.7 Cq -
8 114.86 Cq -
9 196.41 Cq -
10 131.8 CH 6.77 (d, 15.6)
11 14893 CH 6.57 (ddd, 15.6, 8.8, 4.8)
12 32.32 CH, 2.38 (m)
13a 1.64 (m)
13b 24.16 CH; 2.03 (m)
14a 1.64 (m)
14b 33.94 CH; 1.84 (m)
15 72.07 CH 4.72 (m)
16 195 CHjs 1.18 (d, 6.4)

“recorded in Acetone-dj,

"100 MHz, €400 MHz




[E3 1-3-3] SF5859-341 (new compound)
O 10 16

15

HO 3

9

;
OH O
Figure 8. Structure of SF5859-341

SF5859-341°] Mass datas &3l CigHisOs o A4S <lstdtt. 343& SF5859-341%
SF5859-33 (dehydrocuvularin)®] 'H, ®C NMR ~=E# wvlw A3} SF5859-341°] olefinic
group & 13248 (C-10), 141.80 (C-11)¢] &=A <}, coupling constant (/= 12 Hz)E 7}AM cis
= 717 proton § 652 (td, J= 12, 2.0 Hz, H-10), 5.86 (dt, J= 12.0, 7.6, H-11)°] =3}
= As Adsta, F oFFHES v fAREE FERE HAE o®E dEst §3§E
SF5859-341% cis-dehydrocuvularin® 'H NMR A~ E& v uwZAd¥ 7S CDCly; &ujo)A] 3}
stA o]l Fgko] TYUdA UEAH optical rotation =F A3 717 +7.3 (EtOH), -19.89 (EtOH)

2 24 =AHHAe wagbA T 33E S enantiomer FE| 2 EA3Fa, SF5R59-3432] At
T2 15H $X7F RS Aoz ettt [Faid 17]
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11234333233 33955
N T . e il 1

Figure 9. 'H NMR spectrum of SF5859-341
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Figure 10. 'H NMR spectrum of SF5859-341
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Figure 11. ®C NMR spectrum of SF5859-341




Table 3. 'H and C NMR data of SF5859-341
SF5859-341 Cis—dehydrocurvularin
Position 5c*¢ ) Sue
8™ (mult, J in Hz) | 65* (mult, J in Hz)
(ppm) w (mult, Jin Hz i (mult, Jin Hz (mult, J in Hz)
1 169.67 - -
2a 40.07 3.68 (d, 15.6) 3.79 (d, 18.0) 3.82 (d, 18.0)
2b ' 3.76 (d, 15.6) 3.87 (d, 18.0) 3.88 (d, 18.0)
3 136.2 - - -
4 110.95 6.33 (s) 6.20 (s) 6.22 (d, 1.5)
5 160.44 - -
6 101.77 6.33 (s) 6.34 (s) 6.34 (d, 1.5)
7 160.44 - - -
3 119.89 - - -
9 197.9 - - -
10 132.48 6.52 (dt, 12.0, 2.0 ) 6.36 (d, 13.6) 6.38 (d, 12.5)
591 (ddd, 12.5, 6.6,

11 141.8 5.86 (dt, 12, 7.6) 5.89 (m, 13.6, 7.6) 66)
12 27.15 2.26 (m) 2.30 (m) 2.32 (m)
13a 1.50 (m)
13b 2458 174 (m) 1.55 (m) 1.57 (m)
14a 1.50 (m)
b 31.27 163 (m) 1.78 (m) 1.80 (m)
15 72.57 4.80 (m) 493 (m, 6.4) 496 (m)
16 19.09 1.09 (d, 6.0) 1.13 (d, 6.4) 1.16 (d, 6.6)

@ recorded in Acetone—dj; "100 MHz, €400 MHz, recorded in CDCls




[E3 1-3-4] SF5859-372 [(11S, 15S)-11-hydroxycurvularin]
O 1 O 16

HO s 3

7
OH O OH
Figure 12. Structure of SF5859-372

SF5859-3729] Mass data® &3l CiHxOs ] #2H21S SHelstgith. 'H NMR =3 E 7o A
olefinic protons § 6.30 (H-4), 6.40 (H-6), oxygenated methine protons & 4.08 (H-11), 4.82
(H-15), 571¢] methylene protons, methyl proton § 1.10 (H-16)& 2<¢lstdth. “C NMR 29
E oA carbonyl carbon § 204.88 (C-9), ester carbon & 170.06 (C-1), aromatic methine
carbons § 101.76 (C-6), 111.18 (C-4), aromatic quaternary carbons & 136.23 (C-3), 157.68
(C-5), 159.61 (C-7), 120.27 (C-8), oxygenated carbons & 66.09 (C-11), 72.07 (C-15), 571 ]
methylene carbons, methyl carbon § 20.7 (C-16)2 ¥3}3t 16719 A5 & &2l tt. 3tsE
o] AHg3d FxE Fdtry] ¢ste] optical rotations =A3se] [alp=-149 (EtOH)#:=}
reference®] NMR % optical rotation Hl°]EHE H|E EF3] SF5859-372° %+ (11S,
15S)-11-hydroxycurvularin & 4 %At [T 16]
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Figure 13. 'H NMR spectra of SF5859-372
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Figure 14. ®C NMR spectra of SF5859-372

Table 4. 'H and C NMR data of SF5859-372

Position | &§c*" (ppm) | DEPT 5™ (mult, J in Hz)
1 170.06 Cq -
381 (d, 156 )
2 38.69 CH 368 (. 150)
3 136.23 Cq =
4 111.18 CH 6.32 (d, 2.0)
5 15768 Cq -
6 101.76 CH 6.42 (d, 2.0)
7 159.61 Cq -
8 120.27 Cq -
9 204.88 Cq -
2.84 (dd, 14.0, 10.4)
10 2374 CH 353 (dd, 14.0, 2.4 )
11 66.09 CH 408 (m)
12 34.67 CH, 143 (m)
131 (m)
13 21.9 CH, TR
14 31.66 CH, 149 (m)
15 72.62 CH 482 (m)
16 20.7 CH; 1.1 (d, 6.4)

 recorded in Acetone-dj; "100 MHz, 400 MHz




[E3 1-3-5] SF5859-3732 [(11R, 15S)-11-hydroxycurvularin]
O 1 O 16

HO 3

;
OH O OH
Figure 15. Structure of SF5859-3732

SF5859-37322] Mass datas 58] CisHxpOs & A28 gelstaitt. 'H NMR A~ E#o|
2] coupling constant #t°] 2.0 Hz ¢l meta #Ao] 2+ olefinic proton § 6.33 (H-4), 6.41
(H-6), oxygenated methine protons § 3.98 (H-11), 493 (H-15)< #elstgitt ¥C NMR 29
E g A carbonyl carbon & 203.62 (C-9), ester carbon & 169.87 (C-1), aromatic methine
carbons & 111.61 (C-4), 101.85 (C-6), 4712] aromatic quaternary carbons & 136.73 (C-3),
159.75 (C-5), 158.34 (C-7), 119.79 (C-8), oxygenated carbonss § 66.83 (C-11), 70.75 (C-15),
570 2] methylene carbons, methyl carbong ¥*3t3l 16709 A5 = els g}
SF5859-37329] H, BC NMR 2HEHS & 3 SF5859-372 [(11R,
15S)-11-hydroxycurvularin]®} rAFgE 3ol el =HAth FAXALE &3] NMR¥ optical
rotation Hl°|E & H|WE F3] SF5859-37322 %+ (11R, 15S)-11 hydroxycurvularin® &
AT [ 16]

I8

[LT 1 R

1
i

L)

Al
A
L))

X parmw pr SRl - 150

Figure 16. 'H NMR spectrum of SF5859-3732
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Figure 17. ®C NMR spectra of SF5859-3732

Table 5. 'H and *C NMR data of SF5859-3732

Position | §c*? (ppm) DEPT Sy (mult, J in Hz)
1 169.87 C =
3.68 (d, 15.2)
2 39.08 CH, 3.81 (d, 15.2)
3 136.73 C =
4 111.61 CH 6.33 (d, 2.0)
5 159.75 C -
6 101.85 CH 6.41 (d, 2.0)
7 158.34 C -
8 119.79 C -
9 203.62 C -
3.29 (dd, 14.0, 4.5)
10 53.05 CH, 3.06 (dd, 14.0, 10.0)
11 66.88 CH 3.98 (m)
1.4 (m)
12 34.27 CH, 7 ()
13 1856 CH, 15 (m)
1.4 (m)
14 31.13 CH, )
15 70.75 CH 493 (m)
16 18.46 CH; 1.1 (d, 6.4)

arecorded in Acetone-ds; 100 MHz, 400 MHz




[ 3 1-3-6] SF5859-452 (11-a-methoxycurvularin)
O O

1 15

HO5 3

9 1
7

OH O OMe
Figure 18. Structure of SF5859-452

SF5859-4522] Mass dataZ S CiHOs & #2121 Felaglv). SF5859-452¢ 'H
NMR 23 E & A olefinic protons § 6.33 (H-4), 6.43 (H-6), oxygenated methine protons &
479 (H-15), 3.66 (H-11), methoxyl proton § 3.30 (11-OCHs3)7} YEFETE. Acetone-d; & mf ol
A =Rkl "H NMR 2#fEH9 Hn s F3l s}3tE  SF5859-372
[(11R,15R)-11-hydroxycurvularin] ¢} A3 =2 <& 7} A AR 111 &4 Ao methoxy #H&
717F b8 Ae gk stekEe] Agst x5 gyl $18te] optical rotations A
sto] [alp=-23.4 (EtOH) %t} reference % [alp=-17.0 (EtOH)¥} H]als}L il referencecl A Al
438 CDCl; &vlolA] 543 'H NMR ~=lEql7te] g §3] SF5859-4529] +%+= 1l-a

=
-methoxycurvularin +%2% A F A} [FaFE&H 18]
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Figure 19. 'H NMR spectra of SF5859-452
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Figure 20. 'H NMR spectra of SF5859-452

Table 6. 'H NMR data of SF5859-452

] SF5859-452 11-a-methoxycurvularin
Positon o - s - < -

Sp™” (mult, J in Hz) Su®” (mult, J in Hz) Su” (mult, J in Hz)
1 _ B _ _
2a 3.77 (br) 3.71-3.86 (overlap) 3.70 (dd, 15.6, 6.8)
2b 3.77 (br) 3.71-3.86 (overlap) 3.89 (d, 15.6)
3 _ _ —
4 6.32 (d, 2.0) 6.22 (s) 6.22 (d, 1.6)
5 I _ —
6 6.42 (d, 2.0) 6.27 (s) 6.29 (d, 1.6)
7 — — —
8 _ _ _
9 _ _ —
10a 2.61 (br) 2.89 (br) 3.01 (dd, 14.8, 8.8)
10b 2.89 (br) 3.43 (br) 3.39 (d, 12.0)
11 3.65 (m) 3.80 (br) 3.81 (d, 3.6)
12 1.42 (m) 1.51-1.61 (overlap) 1.53-1.62 (overlap)
13a 1.30 (m) 1.51-1.61 (overlap) 1.53-1.62 (overlap)
13b 1.65 (m) 1.51-1.61 (overlap) 1.53-1.62 (overlap)
14 1.50 (m) 1.51-1.61 (overlap) 1.53-1.62 (overlap)
15 4.80 (m) 491 (m) 492 (t, 6.8)
16 1.10 (d, 6.0) 1.17 (d, 6.0) 1.19 (d, 7.2)
17 3.30 (s) 3.34 (s) 3.36 (s)

arecorded in Acetone-ds, "400 MHz, ‘recorded in CDCls



[E3 1-3-7] SF5859-3622 (11-B-methoxycurvularin)
O O

1 15

HO5 3

9 11
7

OH O OMe
Figure 21. Structure of SF5859-3622

SF5859-3622¢] 'H NMR A E#o|A olefinic protons & 595 (H-4), 634 (H-6),
oxygenated methine protons § 5.13 (H-15), 3.78 (H-11), methoxyl proton § 3.25 (11*OCH3)

570 2] methylene protons¥ methyl proton § 1.24 (H-16)°] WeElykth &9 J&3 +x
gelslz]  $18te]  optical rotatione =A3Fe]  11-B-methoxycurvularin - 3} 5]
referencedl Al =3 'H NMR 2#HEZze] HwE %3 SF5859-3622¢9 F+x= 11-8

-methoxycurvularin +%2 2 545 A} [FaE3 18]
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Figure 22. 'H NMR spectrum of SF5859-3622



Table 7. '"H NMR data of SF5859-3622

SF5859-3622

11-B-methoxylcurvularin

Position = - = -

Su™” (mult, J in Hz) Sy’ (mult, J in Hz)
1 — —
2a 3.60 (d, 16.0) 3.59 (d, 16.5)
2b 3.93 (d, 16.0) 3.95 (d, 15.9)
3 _ _
4 5.95 (s) 597 (d, 2.4)
5 _ _
6 6.34 (s) 6.34 (d, 2.4)
7 — —
8 _ _
9 _ _
10a 3.10 (dd, 13.6, 8.8) 3.13 (dd, 14.1, 8.1)
10b 3.38 (dd, 136, .0) 3.33 (d, 5.2)
11 3.78 (m) 3.78 (d, 14.1)
12 1.53-1.86 (overlap) 1.55-1.87 (overlap)
13 1.53-1.86 (overlap) 1.55-1.87 (overlap)
14 1.53-1.86 (overlap) 1.55-1.87 (overlap)
15 5.13 (m) 5.13 (t, 6.0)
16 1.24 (6.8) 1.25 (d, 5.2)
17 3.25 (s) 3.25 (s)

arecorded in CDCls, "400 MHz




[ 1-3-8] SF5859-343 (curvularin B)
O 1 OMe

H05 3
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7

OH O O

15

Figure 23. Structure of SF5859-343

SF5859-3432] 'H NMR 23 E#o|A] § 630 (H-4), 632 (H-6),
oxygenated methine protons & 3.40 (H-15), 3.66 (H-11), methoxyl proton & 3.60 (17-OCHxy),
methylene protons & 3.57 (H-2), 3.69 (H-2), 2.86 (H-10), 3.04 (H-10), methyl proton § 1.05
(16-H)°] YEFWT SF5859-343¢] “C NMR ~#HE & A] carbonyl carbon & 204.0 (C-9),
ester carbon & 171.3 (C-1), aromatic carbons & 160.08 (C-7), 160.06 (C-5), 136.3 (C-3),
120.0 (C-8), 1120 (c-4), 102.0 (C-6), oxygenated methine carbons & 75.8 (C-11), 73.9
(C-15), methoxyl carbon & 51.0 (C-17), methylene carbons § 50.4 (C-10), 389 (C-2), 33.0
(C-13), 31.0 (C-12), 23.3 (C-14), methyl carbon § 21.5 (C-16) ©] }E}%E

'"H NMR 3 “C NMR 28 E#S 53 curvularin 39 +%7} 2101512111} 3let o] A3t
TZE #2A37] $I35te] optical rotationS =438} [alp=-15.2 (EtOH) # 3} reference #t
lalp=-22.0 (EtOH)#} w]ilste] YAFZE 1ot aL, referenced| Al AF&-gH CDCly vl ol A
=243 'H NMR 29 Ed3o HuE 3ot} &3]%7t £4 o}l acetone-ds®] NMR #4
S %3 SF5859-3439] G+%+% curvularin B 722 AHAC [F2Ed 19]

olefinic protons
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Figure 24. 'H NMR spectra

of SF5859-343 recorded in Acetone-d6
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Figure 25. 'H NMR spectra of SF5859-343 recorded in CDCls
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Figure 26. C NMR spectra

of SF5859-343 recorded in Acetone—-ds




Table 8. 'H and *C NMR data of SF5859-343

SF5859-343 Curvularin B
Positi &P Sy (mult, J i Sutc (mult, J i
oston | 6c | pppyp | O tmult Jan ne tmull AR e (e, T in H)
(ppm) Hz) Hz)
1 17133 Cq - - -
2a 3.57 (d, 16.4) 3.47 (d, 16.4) 354 (d, 16.6)
3888 | CH,
2b 369 (d, 16.4), 3.94 (d, 16.4) 3.94 (d, 16.6)
3 1363 | C4 - - -
4 111.02| CcH 6.30 (d, 2.4) 6.22 (d, 2.4) 6.21 (d, 2.4)
5 160.06 | C, - -
6 10202 | CH 6.32 (d, 2.4) 6.29 (d, 2.4) 6.27 (d, 2.4)
7 160038 | C, - - -
8 120 C, - - -
9 20315 | C, - - -
10a 2.86 (dd, 152, 84) | 3.29 (dd, 14.4, 10.4) | 3.33 (dd, 14.3, 10.1)
50.39 | CH,
10b 304 (dd, 152, 84) | 254 (dd, 144, 2.8) | 258 (dd, 14.3, 3.2)
11 7579 | CH 3.88 (m) 4.13 (m) 4.15 (m, 10.1, 3.2)
12a 1.28 (m) 1.41 (m) 143 (m, 13.5, 3.7)
‘ 1.53-1.66
12b 3104 CH 1.64 (m) 1.68 (m, 13.5)
(overlap)
13 112 (m) B & 159 (m)
| m . m
@ | 3205 | CH, (overlap)
13b 154 (m) 1.85 (m) 1.88 (m, 3.6, 3.7)
14a 154 (m) 1.24 (m) 127 (m, 9.1, 3.6)
‘ 153-1.66
14b 2332 | CH 1.76 (m) 1.62 (m, 2.1)
(overlap)
358 (m, 6.1, 9.1,
15 7386 | CH 3.40 (m) 3.56 (m) o)
16 2146 | CH; 1.05 (d, 6.4) 1.16 (d, 6.4) 1.19 (d, 6.1)
17 51.01 | CH; 3.60 (s) 3.68 (s) 3.71 (s)

“recorded in Acetone-ds "100 MHz, “400 MHz,

recorded in CDCls




[E3 1-3-9] SF5859-38311 (new compound)
O ; OH
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7
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Figure 27. Structure of SF5859-38311

SF5859-38311¢] 'H NMR 2~ E o)A olefinic protons & 6.35 (H-4), 647 (H-6),
oxygenated methine protons & 4.16 (H-11), 3.51-359 (H-15), methylene protons, methyl
proton § 1.18 (H-16)o] YEF%rth SF5859-383119] “C NMR A#E & A carbonyl carbon
§ 207.3 (C-9), ester carbon & 172.6 (C-1), aromatic methine carbons § 111.8 (C-4), 105.0
(C-6), oxygenated methine carbons &§ 78.7 (C-11), 75.4 (C-15)7} YEbwkar, 4709 aromatic
quaternary carbons¥ 47 2] methylene carbons¥ methyl carbon®] YEFETE

'H NMR ¥ "C NMR ~#HE#& 53 33%% SF5859-343 (curvularin B)9} fAbe =248
7R A RE 1 &9 X ol methoxy 2F8-7]7F §13L hydroxyl 287171 & RS F2st
31350 A3 FxE Eeldlr7] 95t optical rotatione =743}l [alp=+13.66 (EtOH) %t
3} reference @t [alp=-22.0 (EtOH)¥} Bl &te] JAFEE Aoy AF= ghol dA st
A ol JATFRE B Aeolth referencecl Al A CDCl; &wiolA 43 'H
NMR 2 Eglste] vug stgloyt &7t £4 ot acetone-ds &v14°] NMR £4%
&3 SF5859-38311¢] 7%+ AZ2% Fx=2 s4HAY [Fas3d 19]
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Figure 28. 'H NMR spectra of SF5859-38311 recorded in Acetone-dy
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Figure 29. 'H NMR spectra of SF5859-38311 recorded in CDCls
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Figure 30. ®C NMR spectra of SF5859-38311 recorded in CDCls




Table 9. 'H and “C NMR data of SF5859-38311

Position | 8§¢* (ppm) | DEPT Su™¢ (mult, J in Hz) &§utc (mult, J in Hz)
1 172.64 Cy - -
3.55 (d, 15.6)
2 42.08 CH, 3.51-3.59 (overlap) 366 (d, 156)
3 136.01 Cq - -
4 111.82 CH 6.35 (s) 6.32 (s)
5 161.53 Cq - -
6 105.03 CH 6.47 (s) 6.35 (s)
7 160.52 Cq - -
8 12047 C, - -
9 207.32 Cq - -
3.39 (m) 3.08 (dd, 15.2, 8.4)
10 48.55 CH, 261 (br) 293 (dd, 15.2, 4.8)
11 78.72 CH 4.16 (brd) 3.89 (m)
CH- 1.44-1.71 (overlap) 1.53 (brd, 13.2)
12 3072 1.65 (brd, 13.2)
CH- 1.44-171  (overlap) 1.22 (m)
13 3266 188 (m) 177 (m)
" ’3 05 CH, 127 (m) 1.10 (m)
1.44-171 (overlap) 154 (overlap)
15 75.4 CH 351-359  (overlap) 3.38 (m)
16 21.52 CHs 1.18 (d, 6.0) 1.04 (d, 6.0)
OH - - 9.70 (brs) -

recorded in CDClz, "100 MHz, 400 MHz, “recorded in Acetone-dj




[E3d 1-3-10] SF5859-3731 (unknown)
O 1 OMe O , OMe

HOS 3 HOs 3

OH O O OH O O

§ 3}gE SF5859-343 (curvularin B)
oF FARSE =4S 7HAE A e e Aed x5 sy fste] COSY
¢ HMBC 2=¥HE®S FAsdo. COSY 2=HEdS Sl HisHisHiyHis-Hip-Hii—Hio
correlations F2latdth. HMBC ~¥HEHS F3] § 360 (H-17)elA § 1717 (C-1)=9]
correlation, & 3.62 (H-2a), 3.75 (H-2b)°llAl & 171.7 (C-1), 1365 (C-3), 111.2 (C-4), 120.2
(C-8)& 9] correlation, § 298 (H-10)°1A4] § 205.2 (C-9), 69.0 (C-11)Z¢2] correlations <13}
gt olgldt A¥E =48 cuvularin B 7+& ¢ HH xRz dA5= AS Felslgtl. optical
rotations A3t [alp=+24.16 (EtOH) #t¥} reference #k [alp=-22.0 (EtOH)Z} H]ulslo] ¢
AFxE SFstlont AFe ghe] dA&tA] Fot dAFE= 293 FHeld. [Faed
19]
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Figure 32. 'H NMR spectrum of SF5859-3731 recorded in Acetone-dy




% ¢ i pore Sloilwon - 110

e .
JﬂU JJL - U

>
?
?é&
[

CE
|

Figure 33. 'H NMR spectrum of SF5859-3731 recorded in CDCls

L

i | Bt |

et

M0 MO0 MOD WA (MO M0 L6 1S00  1s00 1IN0 [NE &6 tA0 RS MRS TEN A0 M0 W M0 08 i

A

EEEE

e p AL 1

\

o
o

LN
LIRS

XY
T
1T Al
po TN
L]

Lk
Tt
LAY
LA
T

L
:

AR

e =
e =
oy, —

!:.
:

[REN 811

!
i

man=—

Figure 34. C NMR spectrum of SF5859-3731
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Figure 36. 'H-°C HMBC spectrum of SF5859-3731
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51.89

O . OMe

17 1.33%*
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2321

Figure 37. Comparison *C NMR data (recorded in same Acetone-dy) between SF5859-3731
and SF5859-343(*)

Table 10. 'H and °C data of SF5859-3731

Position | 6c*° (ppm) | DEPT | 64*” (mult, J in Hz) | HMBC | COSY
1 17151 Cq - - -
2a 3.62 (d,16.4) 1,3 4, 2
%h 39.04 CH: 3.75 (d,16.4) ] 2
3 136.49 Cq - - -

4 111.18 CH 6.29 (d, 2.0) 2,6, 8 6

5 160.22 Cq - - -

6 102.14 CH 6.35 (d, 2.0) 4, 8 7 4

7 158.84 Cq - - -

8 120.15 Cq - - -

9 205.15 Cq - - -
10a 2.98 (m)

Tob 50.89 CH, 558 ) 9, 11 11
11 69.03 CH 4.15 (m) - 10, 12

13, 14,

12 37.41 CH, 15 (m) " 11, 13
13 21.77 CH: 1.4 overlap 12, 14
14 39.36 CH, 1.4 overlap 13, 11 | 13, 15
15 66.62 CH 3.7 (q, 6.4) 13 14, 16
16 23.21 CH; 1.1 (d, 6.4) 15, 14 15
17 51.89 CHs 3.6 (s) 1 -

arecorded in Acetone—d,; "100 MHz, €400 MHz
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O SAA= fdl vAE SF5859 =4-E g3+ steeE 7kl +%7F gel¥ SF5859-311
9] 8 o] uiAbAle] thker AE &S ANERS. 1 Ad SFE859-41 ¢ 6% I
a7t 58 A vEtes, I 3 SF5859-332 w2 A AE FE g AE

A

(macrophage)ol A a5 #d 714
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Table 11. Inhibitory Effects of 1 -9 against NO and PGE; production in LPS-treated
RAW?264.7 macrophages

Compounds NO IC5O<UM; GE, Cytotoxicity (uM)?

curvulone C (1) >80 >80 > 80

curvulone B (2) >80 >80 > &0
curvularin (3) 181 £ 52 187 = 49 40
hydroxycurvularin (4) 115 + 27 156 £ 52 40
(11S,158) 11 hydroxycurvularin (5) 72 16 141 £ 40 40
(11R,15S) 11 methoxycurvularin (6) 26 £ 04 30+ 13 20
(11S,15S) 11 methoxycurvularin (7) 35 + 05 6.0 £ 19 20
(10E,15S) 10,11 dehydrocurvularin (8) 19 £ 03 27 + 04 20
(10Z,15S) 10,11 dehydrocurvularin (9) 4.4 +0.8 6.2 + 1.1 20

#The maximum concentration not afiecting cell viability.

O A

Ay

WE frol MU SF5859 R E Held SFE 9% ¥ FEA 430 sl g9
G4 TR Anpolel weh mmsed e

ol Ly

=]

11-methoxy and 11-h

Compound 1, 2 Compound 3 3
insaturated (85)-cur
ICso NO = 80 pM 1 ICso NO = 18.1 M ICio NO = 1.9 UM — 115 UM
ICsp PGEz = B0 uM 1 ICzn PGEz = 187 pM ICsp PGEz = 28 yM — 156 uM
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L
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Blocking NF-«kB pathway
H Pro-inflammatory cytokines

Protein expression of iNOS and COX-2
Blocking the
phenol functicnality (3a-3d)

1 4

Led to the significant decrease in their anti-inflammatory activity



O 5859-33 (compound 8)¢ @5 & 7|de BA7] fste] & A5 P e3=.
WA RAW264. 74 E| 4 pro-inflammatory mediatore] Z7o] <3S F+= protein®!
cyclooxygenase (COX)-2, inducible nitric oxide synthase (iINOS)9] @& compound 8
of WAE FFE ol Bz IS L A3 LPS AA F7FstE COX-2, iNOS9
T o] compound 85 FLEHE A AP stAE W FASHA HAAHS e S. =
3k 5859-33 (compound 8)2 RAW264.7AENA LPS= #3249 IL-18, IL-6, TNF-a2
mRNA 23S A3 AAANI = 237 AR+

LPS - + + + +
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Figure 38. Effects of 8 on protein expression levels of iNOS and COX-2 (a), and mRNA
expression levels of IL-1B (Z/1p) (b), IL-6 (//6) (c), and TNF-a (7nf (d) in
RAW?264.7 macrophages. The cells were pre-treated for 3 h with the indicated
concentrations of 8 and stimulated for 24 h (a), and 6h (b-d) with LPS (1
g/mL). The measurement of western blot analysis and RNA quantification for
111b, 116, and 7Tnf expression were performed as described in the Materials and
Methods. Representative data from three independent experiments were shown.

*p < 0.05 compared with the group treated with LPS.
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Figure 39. Effects of 8 on NF-kB activation (nuclear-p50 and p65) (a), IkBa
phosphorylation and degradation (b), and the DNA binding activity of NF-kxB
(c) in LPS-treated RAW264.7 macrophages. Cells were pre-treated with the
indicated concentrations of 8 for 3 h and stimulated with LPS (1 ug/mL) for 1
h. Western blot analysis (IkBa and p-IkBa in the cytoplasm and NF-kB in the
nucleus) was performed as described in the Materials and Methods.
Representative blots from three independent experiments were shown. A
commercially available NF-xB ELISA kit (Active Motif) was used to test the
nuclear extracts and determine the degree of NF-kB binding. The data shown
represent the mean values of three independent experiments. xp < 0.05

compared with the group treated with LPS.

O 5859-33 (compound 8) ¢ t©& dd= A 7|AE €A 11A mitogen—activated
protein kinase (MAPK) signaling pathwaysol] "X+ <3Fo] s AF+=S 33k
MAPK+= NF-kB¢t Heo] 955 24dstes 83 AL &84 5. MAPK =27
A 7R ARZZ UH A=, extracellular signal-regulated kinase (ERK), c-jun
N-terminal kinase (JNK), p38¢] ¢1. Compound 8°] RAW264.741 34 MAPKe| w] %]
= 9s dolmgtom 1 A compound 8°] LPSE A ¥+ ERK, JNK, p38

MAPK S14ste] 9ol 982 H155e.



LPS - + + + + LPS - + + + + LPS " + + + +
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(a) (b) (c)

Figure 40. Effects of 8 on p38 (a), JNK (b), and ERK (c) phosphorylation in RAW264.7
macrophages. Cells were pre-treated with the indicated concentrations of 8 for
3 h and stimulated for 30 min with LPS (1 upg/mL). Cell extracts were
subjected to western blotting with antibodies specific for phosphorylated—p38
(p—p38), phosphorylated JNK (p-JNK), or phosphorylated ERK1/2 (p—ERK).
Membranes were stripped and re-probed to measure the total abundance of
each MAPK as a control measurement. Representative blots from three

independent experiments are shown.
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7 SF7123(PDA) SAE FH A= EtOAc 70 mg
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10 SF7142(PDA) SAAE 7 vAE EtOAc 15.1 mg
11 2017-Ant-001 A FE AFA= MeOH 70 g
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[(E3d 2-2] FAAE 8 I SF5929 ZH-E o|xtAEd e £
The fingal strain
SF-5910
cultured in PDA 14 days
extracted in ErOAc
SFI929(3)
350{mg
BP C15 fractionation
MEOH:HO stepwise elution
SFRRI9(3F1 SFS9IR3RI  SFSRIN(3R3  SPSRINERE SFRRIR(3)-5  SFS9IRIP6 SFSOIN3RT  SFS000r1-8  SFSO203)-9
1.07g 240mg 168mz SSFmg 234mpg 1 Dlﬂmg 100 g Gimg 1 90mg
LHXCC RECISCC RPCIECC RP C15 senu prep HPLC
MEOH H,0 311 MEOHH.023 MEOHH,0 21 ACNHIO §5-100%
¥ ' . ¥ Y -’
SFSO20(3)-41  SFS920(3)-42 SF5020(3)-52 | SF5020(3)-54 SF5029(3)-63 SF5920(3)-83
105mg 175mg 16mg 125mg 150mg f.5mg
RPCISCC RPC18CC LH20CC LR
lHEDH H023 | MEOH:H,0 23 MEOHH,0 31 MEOHH.0 3.1
SFe203412) SF5929(3)-424 SF5920(3)-544 SF5229(3)-631  [|SF5929(3)-633
domg 3mg Img 23mig 1Tmg
RPC 1§ semu prep 2 RPC18 semi prep HPLC RP C15 semy prep HPLC
MEOHH IO 45-100% ACNH2IOD 45-100% MEQHH0 701007
(30mim) (40 mam) (30 mim)
SF5029 34122 || SF5029(3) 4123 SFR02H(3)-5442 SFR029(3)-6311
33mg 32mg 35mg Smg

Figure 1. 27+ SF5929° 2 78 #2ld ddstg=9 8=

e

3t SF5929% Z2H2F 300 ml®] PDAWIA] [% (w/v) potato starch, % (w/v) PDA, % (w/v)
dextrose, % NaCl (w/v)]7} @71 10719 Fernbach flask (300 mL)ol A ®id= At z+7+9]
Fernbach flaskel 2 ml 9] i wjgod S %33’3}01 25 ColA 14 43+ v gstAd k. PDAWI A =
EtOAc (4 )= 3 A %%5‘}9:‘5’— FE=HL AHA R ofFste] FEE SFH929(3) (3500 mg)
S A} FEES C18 flash column chromatography (CC, 45 x 30 cm)E 3315 aL, o]
o &% S5 9AE 7]e7] £2]H[20%, 30%, 40%, 50%, 60%, 70%, 80%, 100% (v/v)
MeOH in H20 (400 mL each)]& AF&3to] 970 €] 2282 SF5659(3)-1~9& AUt

W8 E SF5929(3)-4= WA 1A SR Sephadex LH-20= ©] 83t ol AH (3 x 35cm)
3/1 (V/V), MeOH/& &3t & /‘]' ko] SF5929(3)-413F SF5929(3)-429] A ES ATt
SF5929(3)-41¢] 3¢ 82 Cis CC (1.5 x 30cm)oll Al MeOH/water [2/3 (V/V)] & 33}
IO % AFEE SFE5929(3)-4129 tisle] RP Cig prep HPLC [45-100% MeOH in H-O
(0.1% HCOOH) over 50 minlE& <33} SF5929(3)—4122 (3.3 mg, tg = 18min) and
SF5929(3)-4123 (32 mg, tg = 19 min)E AU H|=3HA, + WA 3t9 &8 SF5929(3)-42
T3 RP Cig CC (15 x 30 cm) o]&3sty MeOH/water [2/3 (v/v)]E T3t
SF5929(3)-424 (23 mg, Rt = 0.25)& |AT}.

385 SF5929(3)-5+= RP-Cizs (20 x 30 cm)e.2 2|93 A=ZvfE gy AHE 4831



tsow AdE MeOH/HO [2/3 (v/v)] ez &A1 A SF5929(3)-52 (16mg, R; =
03) % 379 Y& &8 SF5929(3)-51~545 AAt. 4 HA FF < SF5929(3)-H4E
Sephadex LH-20 ZA# o] &3] MeOH/H-0 [3/1 (v/v)] EFdoz &A1 & A YMC
pack ODS-A (150 x 20 mm) ©]&3t] RP Cigs prep HPLC [254nm, ACN in water (0.1%
HCOOH), 45 % to 100 % in 40 min, flow rate = bmL/min] & F7} A A|slo] 5929(3)-5442
(35 mg, tg = 20 min)E AAT}.

3 &E SF5929(3)-6= RP-C18 A& (20 x 30 cm) ¥ MeOH/H:O [2/1 (v/v)] &g foz2 &
ZAIA A e AREE SF5929(3)-61~632 AATE Al ®HAl AR E SF5929(3)-632
Sephadex LH-20 A#H [(25 x 35 cm, MeOH/H.O &% 3/1 (v/v)] o2 &34
SF5929(3)-633 (27 mg) ¥ F 7Y o& &AFdE SFH929(3)-631, SF5929(3)-6322 A AT}
o] AR EE FTolA, SF5929(3)-631 RP Cis prep HPLC [70-100% MeOH in H.O (0.1%
HCOOH), 30 minl< 3 3le] SF5929(3)-6311 (5 mg, tg = 18 min)< AT}

o2 +8E SF5929(3)-8 A4+ RP Cis prep HPLC [55-100%, ACN in H20 (0.19% HCOOH),
over 40 min]& 33t SF5929(3)-83 (6.5 mg, tg = 21 min)< AU

0 2AUE AREE 23 B4 mAA Tx B4

a4 7+ U £ a4 F+ 72 I
- ZFAAE & A SFH929 779 HjYg FEE
gt &4 AAY] 2 A |Z25E Pyranonigirin A 9] 7EFY AMA] 24

s
S

Mo

[E3 2-3] SARE g I SF5929 ZHE a4 oJRAIEEY 224

PDA wjA]el 4] wj kel FFE SF5029(3) .= F-E 879 o|atthatE o] e w vt A s
= (SF5929(3)-52)¢F 7719 €A 3}3+E [Pyranonigrin A (SF5929(3)-424), Campyrones C
(SF5929(3)-4122), Campyrones A (SF5929(3)-4123), Fonsecin (SF5929(3)-5442), Funalenone
(SF5929(3)-633), Carbonarones A (SF5929(3)-6311), 12|31l Rubrofusarin B (SF5929(3)-83)
o] {2 ¥ AT



[E3 2-3-1] SF5929(3)-52 (new compound)

Figure 2. Structure, HMBC and COSY correlations of SF5929(3)-52

SF5929(3)-52% ESI-MS Z4& %3] &2+ 356 g/mol, CioHis072] #2428 gelat it 'H
NMR 2=#HEZA 2702 protono] 33t 2702 para-substituted phenyl ring, 27§
ortho-coupled proton®] 2= At [6 669 (H-15/17), 6.78 (H-3/5), 690 (H-14/18), 7.78
(H-2/6)]. 6u 3.13 ppm o149 215+ 1709 methoxy group (H-19), 183l &y 3.87 ppm °ll
Aol A5 E= methine group (H-10)o &ale Aoz gelxgct 'H NMR A3 EHoA] 47)
9] broad hydroxyl proton [6 6.41 (4-OH), 9.38 (16-OH), 9.84 (4-OH), 10.27 (8-OH)]°] &<l
= Aok

SF5929(3)-52¢] BC @ DEPT ~#HEZHoA 19709 carbon 215 1709 methoxy group [8
5219 (C-19)], 1719 methine group [§ 6294 (C-10)], Zz#]3L 47§ = overlapping® 8719
aromatic methine group [6 11519 (C-15/17), 11573 (C-3/4), 130.88 (C-14/18), 131.56
(C-2/6)]3 stA 2789] ester carbonyl carbon®] A+ 97§e] quaternary carbon [6 171.8
(C-12), 1949 (C-9)]1e= ge¥Ar}t (Figure 2,56). SF5929(3)-52¢] ®C NMR tlo] ¥ ¢}
(£)-tylopilusin A °f tjs] Rud 337} BweP S v (+)-tylopilusin A9 T34 carbon
quaternary sp® carbon talel 108 €A o)A methined £AZ AQsti FHAT FAES
eI [(FaEd 20] =3, 'H-'"H COSY 2 HMBC ~#HEd9] 2pAd 24 Anz o
W FEE A8t H-2 ¢ H-6014 C-73 H-149 H-18°4 C-10° °]=+% HMBC %
&A= phenyl ringel C-73 C-10 fAoA T4 xEld AZH ASS Hol FUo
(Figure 2). 10 €129 sp® methine group H-10914 C-7, C-9, C-11, C-12, C-13, C-14
2 C-182.29 HMBC 3#aAlel 93 FA4%Avt. Hydroxyl group@ C-11¢] A2
11-OHeoll Al C-7, C-11, ¥ C-122<] HMBC J##Alel o& 245 At

Hhd ol C-103 C-119] Ad wix]&= ROESY 23] s ZAALArt. Methoxyl proton
(H-19)¢} methine proton (H-10) A}o] 2] cross—peaks= 12-OMe<} 10-phenyle] #Z& WHol 9
%) &8Fe] SF5929(3)-522] o) wix&= 10S*, 11R" =& @2l xSt Axx oz SEF5929(3)-529]
TE= ko ZA VxSt AR HAAEE FJH AT
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Figure 3. Key NOESY correlations of SF5929(3)-52
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Figure 4. '"H NMR spectra of SF5929(3)-52
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Figure 5. C NMR spectra of SF5929(3)-52
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Figure 6. DEPT NMR spectra of SF5929(3)-52



e e e i L it

S|

W i oy VR L

]
et cndngons el APVITH -hhcln—-ll-

T T TR T s i ]
i i i P

-y

1]

HUEELE (WA PR IPRR AR PILE MAR DR LPR DR PR RLE

- e - s . [ nm am . 1=

N 7 s per SRk | §01

Figure 7. HMQC NMR spectra of SF5929(3)-52
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Figure 8. COSY NMR spectra of SF5929(3)-52




v et S N 2
. | _— |
5' mﬁln:-:n\qm:_rwim
:.
!.
EJ [ ] . w
LE
i '
L
|
i.
e ) B '
-
E LN N "‘
i l ' !
7
3 b e
= E- ; w W -‘l.
i
z
=
L & )
= g
wan e ) 49 an ) i
N o s g N o L

Figure 9. HMBC NMR spectra of SF5929(3)-52
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Figure 10. ROESY NMR spectra of SF5929(3)-52



Table 1. NMR data for SF5929(3)-52

Position §c*P S mult (J in Hz) | COSY HMBC
1 124.07, C - -
131.56,
2 778, d (8.8) 3 2,3, 4, 6,
CH
115.73,
3 6.78, d (8.8) 2 1, 2,3, 4,
CH
4 15842, C - -
115.73,
5 6.78, d (8.8) 6 1, 3, 4, 5,
CH
131.56,
6 778, d (8.8) 5 2, 4, 5, 6,
CH
7 136.33, C - -
8 149.79, C - -
9 19859, C - -
7.9, 11, 12, 13, 14,
10 62.94, CH 387, s 3
11 83.25, C - -
12 17294, C - -
13 124.72, C - -
130.88,
14 6.90, d (8.8) 15 10, 15, 16
CH
115.19,
15 cH 6.69, d (8.8) 14 13, 14, 15, 16, 17
16 15712, C - -
115.19,
17 6.69, d (8.8) 18 13, 15, 16, 17, 18
CH
130.88,
18 6.90, d (8.8) 17 10, 16, 17
CH
52.19,
19 3.13, s 12
CH;
4-OH - 9.84, br
8-OH - 10.27, br
11-OH - 6.41, br 7, 10, 11, 12
16-OH - 9.38, br
4 Recorded in DMSO, ® 100MHz, ¢ 400 MHz




[d3 2-3-2] SF5929(3)-424 (Pyranonigrin A)

HG,
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Figure 11. Structure of SF5929(3)-424

ESI-MSell (m/z[], [1) 9l SF5929(3)-4249] #Ap=Fa} #2212 223 g/mol¢t CioHgNOs = &
1%l SF5929(3)-424¢] 'H NMR A3 E# A &y 647 (dg, 156, 6.8 Hz, H-2) 2 658
(dd, 156, 1.2 Hz, H-1)¢] 271¢] sp® methine proton ©] ©]% ZAdto]| st AL sHelskglc.
w3 H-1" 3 H-2 o o3t multiplicity ¢ coupling constant®™ 'H NMR 6y 1.93 (dd, 6.8,
1.2 Hz, H-3') oA #zd H-2 ¢ methyl proton AF°]2] trans orientation % connection<
A AlEFA . YA proton AlE = 5 7Rl hydroxyl proton [§ 6.78 (7-OH), 9.67 (3-OH)] %
A2 [6 861 (8-NH)el ZF% protono @ = At SF5929(3)-424¢] “C NMR =% EH
L 10709 A3 7F 98-S HoFd k. Oxygen-substituted methine groups &¢ 75.61 (C-7)9l
Ae] ko 518tA olFo & EelE et sp® methine BFA¢] t3F resonance signale §¢
1194 (C-17), 8§C 132.03 (C-2)ellA FA ). T8k 13 NMRo| A 6712 quaternary carbon
S 38 2709 carbonyl carbon [6C 16547 (C-5), 16951 (C-4)]3} A 4749 tt& gp’
carbonyl carbon [§¢ 112.17 (C-4a), 142.65 (C-3), 146.42 (C-2), 174.67 (C-7a)]& &2 3}
SF5929(3)-4247} Pyranonigin A2l 'H ¥ "C NMR H]x A7} {413 81314 o]l gghs Bt
[*3+3 21]. Alh7F Pyranonigrin A2l optical rotation value®} U x]slo] SF5929(3)-424+=
Pyranonigrin Azt 2&S AU}
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Figure 12. 'H NMR spectra of SF5929(3)-424
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Figure 13. ®C NMR spectra of SF5929(3)-424

Table 2. 'H and *C NMR data for SF5929(3)-424

Position &P S mult  (J in Hz)

1 —

2 146.42 -

3 142.65 -

4 169.51 -

4a 112.17 -

5 165.47 -

6 - 861 d (0.8)

7 75.61 572 d (7.2)

7a 174.67 -

U 119.44 6.58 dd (15.6, 1.2)

2 132.03 6.47 dq (15.6, 6.3)

3 19.14 1.93 dd (6.8, 1.2)
7-OH - 6.78 d (9.2)
3-0H - 9.67 s

2 Recorded in DMSO, ® 100MHz, ¢ 400 MHz




[ 2-3-3] SF5929(3)-4122 (Campyrones C)

Figure 14. Structure of SF5929(3)-4122

SF5929(3)-41222°] ESI-MS ~=3EH 2 m/z[]o A 73t ion peaks HYPo=2H, FA=F 239
g/mol ¥ A4 CpHpNOs& YERSITH 'TH NMR ~#Efo A A& A< low field proton
232 2709 sp® methine proton [y 556 (H-3), 6.10 (H-5)] 2137} A4 [8y 4.39 (H-7)] ¢
T & methyl group [6x 1.19 (H-2)]13% 22 1709 E9]3% methoxyl proton [6p 3.85
(4-OCHy)] o Agd RS eastadtt (Table 3, Figure 15). 'H NMR ~FE A 374 ¢]
aliphatic proton [§y 0.90 (H-10), 0.97 (H-9), 2.13 (H-8)] = ¥z At}

dhde], BC NMR ~ZEdo)A 2719 sp® methine [6¢ 87.6 (C-3), 1009 (C-5)], 271¢] sp’
quaternary carbons [§¢ 163.2 (C-6), 172.1 (C-4)], zzg]a2 1702 methine carbon [§c 57.2
(C-7)], downfieldol| A4 2] 3}8t% o]FS Hol= 2702l methyl groups [6¢ 21.0 (C-2'), 55.7
(4-OCH3) 17} A 2709 v} 2 carbonyl carbons [6¢c 1655 (C-2), 1719 (C-1)]& =33+ 12
Mo A A% 7F gR1E AT (Table 3, Figure 16) aliphatic fragment® WERY= 3 7le] Al
S [6c 17.6 (C-9), 184 (C-10), 30.1 (C-8)] 7} "C NMR == E=]o A 2l ),

Stof| A o] Z2AEL 3= FxA a-pyrones 9 51]1% o213} T} 5E§}, SF5929(3)*4122
2 Campyrones C ¢ 'H 2 BC NMR dlolg 9] HlmE= FAF3E 3187 o5 7tS YEhA AL,
S 4 2 optical rotation =3+ 22 nagative oW, o3 A= F IIE O] FdsthE A
= glstdo [ 22
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Figure 16. ®C NMR spectra of SF5929(3)-4122




Table 3. NMR data of SF5929(3)-4122

Position 8P S mult (J in Hz)
2 165.5 -
3 87.6 556, d (1.6)
4 1721 -
5 100.9 6.10, d (1.6)
6 163.2 -
7 57.2 4.39, d (8.4)
8 30.1 2.13, qd (6.4, 1.6)
9 176 0.97, d (6.4)
10 184 0.90, d (6.4)
1 1719 -
2 21.0 1.99, s
OCHS3 55.7 3.85, s
NH - 854, br

* Recorded in MeOD-d4, ® 100MHz, ¢ 400 MHz



["d3 2-3-4] SF5929(3)-4123 (Campyrones A)

Figure 17. Struture of SF5929(3)-4123

SF5929(3)-4123¢] A4S m/z [Jell A #2E F2F o] 3= upe}

HAE O
11—

T3k SF5929(3)-4122¢] =329l A iso-propyl
sec-butyl [6C 9.82 (C-10), 14.64 (C-11), 24.83 (C-9), 36.27 (C-8)]¢]

Aol 253 g/mol <
CisHigNOsZ A4 E 9tk SF5929(3)-41232] 'H ¥ “C NMR dlo]E &=
(C-3), 101.03 (C-5), 163.25 (C-6), 16554 (C-2), 171.81 (C-4)1%} acetyl group [8c 172.06
(C-1)19] =4 wj&-o] SF5929(3)-4122 (Campyrones C) ¢} wi-¢- AF8HAl vebytt. NMR 2~
group® 4l

A A&t [Fasa 22]. Wb SF5929(3)-41238 Campyrones AR 2215 ¢l )

% - parts per Million - 1H

: )
J ,H
S VS W Sy 1 WS S S
ur EO L1 L] o 40 Lo
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Figure 18. 'H NMR spectra of SF5929(3)-4123

a-pyrones [6¢ 87.59

aliphatic fragment
Ako] /b thebwkeh. E R,
SF5929(3)-4123¢] 'H 2 “C NMR dlo]El= Campyrones A 2] o|dol 2x ¥ 3} 9433
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Figure 19. *C NMR spectra

Table 4. NMR data of SF5929(3)-4123
Position §c*? Sp®¢ mult (J in Hz)
2 165.54 -
3 87.59 556, d (2.0)
4 171.81 -
5 101.03 6.10, d (2.0)
6 163.25 -
l 95.70 4.45, d (8.8)
8 36.27 191, m
9 24.83 1.56, m
1.20, m
10 9.82 091, t (7.2)
11 14.64 0.86, d (6.8)
1 172.06 -
2 21.05 1.97, s
OCHs 55.87 3.85, s
NH 8.54, br

4 Recorded in MeOD-d4, " 100MHz, © 400 MHz

of SF5929(3)-4123




[E3 2-3-5] SF5929(3)-633 (Funalenone)

Figure 20. Structure of SF5929(3)-633

SF5929(3)-6339] #-x}2] 9@ Expake Z+7F 288 g/mol, CisHipO0s &2 1tk m/z [19
ESI-MS =3 EqellA] g Asel os) gl et SF5929(3)-6339] “C NMR =% EJ
< 1709 methyl carbon [6¢ 25.85 (C-11)], 17§¢] methoxy carbon [§c 60.19 (C-10)], 270 2]
aromatic methine carbon [6c 10046 (C-8), 117.32 (C-5)] ¥ o}y&} 17§2] carbonyl carbon
[8c 16873 (C-1)]& Z3tsl= 11709 sp? quaternary carbon A13E UERQ 3, LA Fof
A, 408 1Fe PC NMR ~#lEflo A weak peak 3 3}3H4 o] o] 7] x3sle] Abglebhz
5 A [6¢ 163.53 (C-3), 165.50 (C-4), 166.45 (C-7), 170.65 (C-9)]. (Table 5, Figure 22)
w3 1702 methyl [6y 2.80 (H-11),], 1702 methoxyl [6y 3.82 (H-10)] % 27§¢] aromatic
methine groups [6n 6.43 (H-8), 6.78 (H-5)]°] EA17} 'H NMR =#EJeA 2wt
(Table 5, Figure 21).

ATkt SF5929(3)-6339] 2%+ #& o] <14% Funalenone ¢ “C NMR &84 o]F7 fAF
3}7] W&o Funalenone &% Zl¥ et [Hari-dl 23]

(%

N - paaris: pen Melallem © 1M

Figure 21. '"H NMR spectra of SF5929(3)-633



Table 5. NMR data of SF5929(3)-633
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Figure 22. ®C NMR spectra of SF5929(3)-633

Position §c*P 5™ mult (J in Hz)

1 168.73 -

2 133.36 7

3 163.46 =

4 165.5 3

5 117.32 6.78, s
6 147.42 -

7 166.45 -

3 100.46 6.43, s
9 170.65 -
10 60.19 382, s
11 25.85 2.80, s
3a 106.02 -
ba 111.02 -
9a 102.85 -
9b 127.65

* Recorded in DMSO, ? 100MHz, ¢ 400 MHz




[E3d 2-3-6] SF5929(3)-83 (Rubrofusarin B)
OCHs;  OH 0

H3CO O

Figure 23. Structure of SF5929(3)-83

SF5929(3)-83¢] ESI-MS ~HEH L m/z [IIo14 ion peaks WEFWH AT 27H9] fragment =
FoRAAH EAEFl A7 CgHuOs 3 286 g/mol® WERSL TR SF5929(3)-8391 'H NMR 2=
A= aromatic FGA 4719 methine [6y 618 (H-3), 646 (H-7), 684 (H-9), 715
(H-10)]2} phenyl ring ol 2 171 methyl proton [Sy 2.38 (2-CHs)]S YEFWHATE (Table
6, Figure 24). 'H NMR = E7]¢] downfield®l /| methoxyl proton [6y 3.87 (6-OCHs), 3.87
(6-OCHy)] & UEbd 2709 237 ATk

SF5929(3)-83¢] 'H NMR ~#HE#HS 23 [Fuid 24]7 Hl st AR 3184 o] gkl
el o (Table 6), 7 23 SF5929(3)-83% Rubrofusarin BE &<t} .

o

e

[elllimik

R

W p perr Ndilom. 0 i

Figure 24. 'H NMR spectra of SF5929(3)-83



Table 6. The comparison 'H NMR data of SF5929(3)-83 with Rubrofusarin

Position Rubrofusarin B SF5929(3)-8-3
6y* mult, (J in Hz) | 6y mult (J in Hz)

3 6.18 (s) 6.18 (s)

7 6.47 (d, 2.2) 6.46 (s)

9 6.85 (d, 2.2) 6.84 (s)

10 7.16 (s) 7.15 (s)
2-CHj3 2.39 (s) 2.38 (s)
6-OCHj3 3.88 (s) 3.87 (s)
8-0OCHj3 3.88 (s) 3.88 (s)
5-OH 14.81 (s) 14.81 (s)

4 record in DMSO, ® 400 MHz



[E3 2-3-7] SF5929(3)-5442 (Fonsecin)

Figure 25. Structure of SF5929(3)-5442

SF5929(3)-5442 + mass spectrometry (ESI-MS)oll A m/z [1, and [19] major ionS e O]
A 290 g/mol ¥ CisHuOglBHe #2H41& glabalnh. SF5929(3)-5442¢] 'H NMR 2=
E oA 3709 aromatic methine proton [6y 6.30 (H-7), 6.41 (H-10), 6.46 (H-9)], 170¢]
methxyl proton [6y 3.85 (8-OCH3)] % 1709 methyl proton [6y 1.59 (H-15)] ©] &7 &=#)3s}
= AL gelstodtt (Table 7, Figure 26). 'H NMR ~#E ol A aromatic ringoll 23%¥ 27§
9] hydroxyl group [6x 10.23 (8-OH), 14.19 (5-OH)] °] WW3a}A #== <t} H-7 and H-9
9] coupling constant (2.0 Hz)¢] multiplicity (doublet) & 5 proton X% meta correlations
el '"H NMR 28 E# S w3 proton©] WIEFZ 2.2 germinal coupling (“Jsus = 16.8
Hz)& el = 22 % methylene group [6x 2.71 (H-3a), 3.16 (H-3b)]S e
SF5929(3)-5442¢] C NMR ~#Ef e 15719 2155 H595L, Ee carbonyl carbons [§
c 198.13 (C-4)]%= YEFATE (Table 7, Figure 27). 3709 sp® methine carbon [§¢ 97.10
(C-7), 102.07 (C-9), 101.56 (C-10)]1¢} methylene carbon [6c 48.2 (C-3)]¢] &A= DEPT =
HAED EAo| o FAHUde. BC NMR 2FHEZHoA 8/ ymx i A5
quaternary carbon %= &1l o] AL sp’ carbon [6C 10058 (C-2)17F 270 ¢ Abzo] 2
59 7] wiolth, ot AELS sp’ quaternary carbon ©2 FAEATH

F7h49l #91e SF5029(3)-54429] 'H 2 BC NMR dlolgl & #ad¥ nlwste] sk
[FFad 25] 1ol SAEY vl A3} SFH929(3)-5442+ Fonsecin. 2 &1 %] At}
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Figure 26. '"H NMR spectra of SF5929(3)-5442
£
;.
i
€
00 00 (%0  (saD 1700 1&00 1500 1400 1300 (300 1100 1800 %00 80 00 a0 W0 400 0 200
I o A Azt |
gnd 3 ELEEE EErzevgze 2
iz 2 3 EEgsEs 3953s8a: 3

5
% pars pew Shillon - 1M

Figure 27. ®C NMR spectra of SF5929(3)-5442




Table 7. 'H and C NMR data of SF5929(3)-5442

Position §c*P Su™® mult (J in Hz)

2 100.58 -

3a 48.2 2.71, d (16.8)

3b 3.16, d (16.8)

4 198.13 -

5 164.75 -

6 161.92 -

7 97.10 6.30, d (2.0)

8 161.29 -

9 102.07 6.46, d (2.0)

10 101.56 6.41, s

10a 153.97 -

4a 103.02 -

5a 105.72 -

9a 143.46 -

15 28.18 1.59, s
OCH-3 56.23 3.85, s
2-OH - 6.98, s
5-OH - 14.19, s
6-OH - 10.23, br

4 Recorded in DMSO, ® 100MHz, ¢ 400 MHz




[H 3 2-3-8] SF5929(3)-6311 (Carbonarones A)

0
Figure 28. Structure of SF5929(3)-6311

SF5929(3)-63112] ESI-MS ~#HEH L2 m/z [|91A] ion ©] YER}AL, mpebA 229 g/mole] &4}
F 9 CpHiNOzel A4S AAgh benzyl groupel &A1& SF5929(3)-6311¢] 'H 2 C
NMR tdlo]g EAo & FAHHUT (Table 8). 'H NMR 2FHE#H XA 6712 aromatic
carbon [8c 134.70 (C-8), 12867 (C-9/13), 12896 (C-10/12), 127.26 (C-11)]° &3} 6
7.32 (GH)1 A 570 2] proton overlappingS £33l AT E s

SF5929(3)-6311¢] 'H NMR =#E#S T3 downfield oA 2702 © 2 aromatic
methine proton [y 6.31 (H-5), 875 (H-2)], 170¥] methylene proton [y 3.97 (H-7)]= HE.4
FAtk o) v, BC NMR ~#E# 9] 137} 215+ phenyl group®l Al 670 ¢] carbon ¥ o}
Yl 270¢] carbonyl carbon [6¢ 164.89 (C-14), 17858 (C-4)] 3} y-pyrone fragmentol] 3 $}%]
= 409 A A5 E 3T (Figure 30).

we SF5929(3)-63119) 'H 2 BC NMR dHeolge 3s8d ol%S Edo wyy
Carbonarones A% 3}&34 o]&3 Hlusle] F gg&Eo] U3 S AU [Fued

261.

®
A _-_JL... l
o T T T T T T
[} an T i . 4. 1)
S | | e,
= b g e .. » " 2 v @ b
r TRESEEERE = & B ERERF

X e peor Millaom - TH

Figure 29. 'H NMR spectra of SF5929(3)-6311
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Figure 30. ®C NMR spectra of SF5929(3)-6311

Table 8. 'H and *C NMR data of SF5929(3)-6311

Position 5c*° §c* mult (J in Hz)
2 162.42 8.75, s
3 118.88 -
4 178.58 x
5 115.10 6.31, s
6 170.11 i
7 38.74 397, s
8 134.70 -
9 128.670 7.320
10 128.960 7.320
11 127.26 7.320
12 128.960 7.320
13 128.670 7.320
14 164.89 -
14-NH, -
4-OH -
2 recorded in MeOD-d4, ” 100 MHz, ¢ 400 MHz, ° overlapping signal




A T+ U & 4 + 2
- SARE frdl M SFH929 T WY FEEET
=g 24 tiAbAle 24 | H ZeE AR o tid @S 24 &
714 AR - SARE il Mt SFH929 ol i FEEET
B #ed diARA o i3k PTPIB &4 oA &4 &4l

[EH2-4-1] SARE F#: I SFHO29ZRE £33 dAAY J9F €4 FE

O SARE fd VA= SF5929 =5E  EHF IF=E bedl xR gdd
SF5929(3)-52, SF5929(3)-424, SF5929(3)-4122, SF5929(3)-4123, SF5929(3)-633,
SF5929(3)-83 °] th¥3gh A A4S A8+ 1 23 SF5929(3)-831 4 wh-g-2= o
A A X F8 RAW264.7 AES} vk-$-2 microglial 212 BV2 A XA dgayrt 94
SHAl e

O SF5929(3)-52& RAW264. 74| F A LPSE H- &3k nitrite AL 7FAA 7] 2371 ¢
RS (figure 31).

N O (uM)

12.000

10.000

B.000 -

5.000

4.000

2,000 - l

0.000 -

Iug/ml 10ubd 20uM B0ub
Control LPS 5F5929(3)-52

Figure 31. The effects of SF5929(3)-52 on nitrite in RAW264.7 macrophages stimulated
with LPS.

O SF5929(3)-424, SF5929(3)-4122, SF5929(3)-4123, SF5929(3)-633, SF5929(3)-83
oA SF5929(3)-83 = RAW264.74|3E0] 4 LPS®E 23 nitrite B8-S HaA7]=

T7F AR (Figure 32).
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Figure 32. The effects of SF5929(3)-424, SF5929(3)-4122, SF5929(3)-4123, SF5929(3)-633,
and SF5929(3)-83 on nitrite in RAW264.7 macrophages stimulated with LPS.

O SF5929(3)-52-2 BV2AH| 3z A LPSE 3 nitrite S A2AI7IE= 2947 1=
(Figure 33).

N O (uM)

12,000

10.000 -

8000 - - L | | i R
65000 -

4000 -

2000 - .

0.000 - -

1ug/ml 10uM | 20um | 40uM | 80uM
Control LPS

5F5929(3)-52

Figure 33. The effects of SF5929(3)-52 on nitrite in BV2 stimulated with LPS.

O SF5929(3)-424, SF5929(3)-4122, SF5929(3)-4123, SF5929(3)-633, SF5929(3)-83
ol A SF5929(3)-83 = BV2A| oA LPSE @3k nitrite A4S FAA7]= 2347}

M /~}\ 1:1 (Flgure 34)




NO (uM)

I
Hug/mi| 10uM | | 20uhd I4Du|"ﬂ |E}ul'u1 10ubd | EGLIM |4Gul'v1 | BOun | 10uM | ZGLIMIffC'uM 20uM | 1:)uM|2€'uM I4C'LIM E}UM 1:'LIM 2‘3'uM|4DuM | B0uM
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Figure 34. The effects of SF5929(3)-424, SF5929(3)-4122, SF5929(3)-4123, SF5929(3)-633,
and SF5929(3)-83 on nitrite in BV2 stimulated with LPS.

ol¢o} &2 A¥E HiHor FFo FATS e AR VS Wele A8 1Y
g oA 4.




[EH2-4-2] SARE Fd I SF5929= 78 £ dAAS PTPIB &4 oA &4
AE
O SAARE fd vAE SF5929 =HH T sRE shed 7xrb geld
SF5929(3)-52, SF5929(3)-424, SF5929(3)-4122, SF5929(3)-633, SF5929(3)-83,
SF5929(3)-5422 ] tvhFg A #AEL AAMSAS. 1 A3} SF5929(3)-52,
SF5929(3)-633, SF5929(3)-83, SF5929(3)-5422¢14 PTPIB &4 oA &4 F3prt ¢
A bt

Table 9. PTPI1B inhibitory activity with ICsy values of SF5929 series
Compounds PTPI1B Inhibitory Effects *(ICsq Values=uM)

SF5929(3)-52 81 + 04
SF5929(3)-424 >20

SF5929(3)-4122 >20

SF5929(3)-633 6.1 £ 0.3
SF5929(3)-83 65 + 0.3
SF5929(3)-5442 3.3 £02
Ursolic acid P 43 £ 0.2

2 Values present mean + SD of triplicate experiments;  Positive control

O SF5929(3)-52, SF5929(3)-633 ¢ PTP1B &4 oA Ao th3at EAS a7 el
kinetic assays &gt A7 F+ g2 HABAHOZE PTPIB 34 &4 oA a3 &

el = AS #2185 (Figure 35).

PTP1B SF5929(3)-5-2 PTP1B SF5929(3)-6-3-3
350 400+
m 20uM m 20uM

3004 C & 15uM u & 15uM

2504 v 10uM 300+ v 10uM
. 200- + 5uM . * 5uM
= 150- 4 * OuM = 200+ * OuM

100+ 100-

50+ i
4 0 1 2 3 4 5 4 0 1 2 3 4 5

14[s] 11s]

Figure 35. A Lineweaver-Burk plot for SF5929(3)-52 and SF5929(3)-633 in the inhibition
of PTP1B. The data represent the mean values = SD of three experiments.

The concentrations (uM) of SF5929(3)-52 and SF5929(3)-633 are indicated.
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(€3 3-2-1] SARE #

2 SF7078 2H-¥ o|AAEZA Y £

The fungal strain
SF-7078

cultured in PDA 21 days
extracted in EtOAc

SF7078
l.5mg

RP C18 [ractionation
MEOH:H-0 stepwise elution

v : |

. } v v

SF7078-1 SF7078-2 SF7078-3 SF7078-4 SF7078-5 SF7078-6 SF7078-7
240mg 400mg 40mg 70mg 160mg 85mg 05mg
ciscc LH20 CC LH20 CC
5‘1‘:‘:(_)H:H2{) MEQH:H,0 3:1 MEOH:H,0 3:1
SFT078-5-2-4 o —— SF7078-5-2 SF7123-6-1
50mg 85mg 55mg

RP C18 prep HPLC
ACN:H,0 16-36%
{21 min)

ACN:H,0 25-46%

RP CI8 prep HPLC
{22 min)

v

SF7078-8
Timg

i ¢ | }
Y L
SF7078-5-2-4-1 SF7078-5-2-4-2 SF7078-6-1-1 SF7078-6-1-3
8mg 18mg 3mg 1.5mg
Figure 1. X3 SF70780.2 55 #eld @dsistEe FE%

A3t SF7078% 747zt 300 mlel PDAUIA] [% (w/v) potato starch, % (w/v) PDA, % (w/v)
dextrose, % NaCl (w/v)]7} @71 10709l Fernbach flask (300 mL)oll A wj<k= A}, zHzto
Fernbach flaskell 2 ml ¢ ¥ wWlgAES HFste] 25 TollA 14 A3ZF vt PDARIA| &=
EtOAc (4 )= g ¥ FZF39 3, FE2H4L ARAZ oJiste] FF5 SF7078 (1500 mg)<
At FEFELS Cp flash column chromatography (CC, 45 x 30 cm)E $831a, o of
&= S22 9AAH 7127 &2W[20%, 30%, 40%, 50%, 60%, 70%, 80%, 100% (v/v)
MeOH in H;O (400 mL each)]& AF&3te] 8709 &&= SF7078-1~8& AU

B3 & SF/078-5= WA Ao R Sephadex LH-20S o] &3t ol A ZAH(3 x 35cm)
3/1 (V/V), MeOH/Z &3NS A83to] SF7078-5-15FF SF7078-5-49] AR ES AUt
7 WA g9l ¥l SF7078-5-2& RP Cigs CC (1.2 x 30 cm) ©|&3lo] MeOH/water [2/3
vWIE T8t 4 1Y AREES AR 1 F AEEE SF078-5-2-4 + RP Cis prep
HPLC [16-36% ACN in H-O (0.1% HCOOH) over 21 min]Z A A 3te] SF7078-5-2-4-1 (8
mg, tR = 19 min) ¥ ©& A} SF7078-5-2-4-2 (18 mg, tR = 20 min)& LT

FAFSHAl, 8 & SF7078-6-> Sephadex LH-20 (20 x 30 cm)2.& A9 AZntE 1)
Agstdet ez A¥L MeOH in H.0 [3/1 (v/v)] EFdeoz £EAA
SF7078-6-1%-¥ SF7078-6-3¢] 3714 #8& At A A A E SF7078-6-12 YMC
pack ODS-A (150x20 mm)Z & A}83to] RP Ciz prep HPLC [210nm, gradient of ACN in
water (0.1%6 HCOOH) (25% to 46% in 22 minutes), flow rate = 5mL/minlS < 3)3}o]
SF7078-6-1-1 (3 mg, tR = 16,5 min) ¥ SF7078-6-1-3 (1.5mg, tR = 21 min)S Atk

e



(83 3-2-2] SARE

X+ SF7123 Z5H o|xUAI=E 9 £

The fungal strain
SF-7123

cultured in PDA 14 days
extracted in EtOAc

SF7123
1000mg

RP C18 fractionation
MEOLL:H;0 stepwise elution

‘

SF7123-1

. v v Y y '

SF7123-2

SF7123-3 SF71234 SF7123-5 SF7123-6 SF7123-7
90mg 22mg 190mg 120mg 90mg 36mg [20mg
LH20 CC LH20 CC
MEOH:H,0 3:1 MEOH:H,0 3:1
SF7123-4-2 SF7123-4-3 SF7123-5-1 SF7123-5-2
60mg 2.5mg Jomg 23mg
RPCI18 CC RP CI18 prep HPLC RP C18 prep HPLC
MEQH:H,0 2:3 ACN:H,0 48-70% ACN:T,0 35-65%
. {18 min) {25 min)
SF7123-4-2-1 SF7123-4-2-2 SF7123-5-1-1 SF7123-5-2-2
26mg l4mg Gmg 2me
RP C18 prep HPLC | RP C18 prep HPLC
ACN:H,0 27-43% ACN:H,O 35-50%
(16 min) {16 min})
SF7123-4-2-1-2 SFT123-4-2-2-1
6.5mg 4.3mg
Figure 3. v SF71230 27 g d ddssdEe] F8=

3t SF7123= 27 300 mle] PDARIA] [% (w/v) potato starch, % (w/v) PDA, % (w/v)
dextrose, % NaCl (w/v)]7} ©71 10702l Fernbach flask (300 mL)oll A wjek= A}, zHzto
Fernbach flaskel 2 ml ¢ i wjoS HE3dke] 25 CollA 14 47+ w3l th. PDAMIA =
EtOAc (4 )& 3 W F=E3aL, FE2HL2 oAA 2 ofFfste] FFE SF7123 (1000 mg)<=
A}t FEELS Cp flash column chromatography (CC, 45 x 30 cm)E $33 L, o] of
&= S22 94 71L7] £ H[20%, 30%, 40%, 50%, 60%, 80%, 100% (v/v) MeOH in
H,O (400 mL each)]& AF-83to] 871¢] &8E&E SF7123-1~82 AT

38 & SF7123-4= WA 1A Z Sephadex LH-20S o] &3t o]&A A (3 x 35cm)
3/1 (V/V), MeOH/& &3dS At8-35to] diAMAl SF7123-4-3 (25 mg)E |9, F+ /Mo &
w8 E SF7123-4-19} SF7123-4-25 At A+ 8E SF7123-4-2= RP Cig CC (1.2 x 30
cm) ©]&3te] MeOH/water [2/3 (v/v)]E a3t 3 79 ARgES A3

=]
D e =

A 1 T



SF7123-4-2-1> RP Cis prep HPLC [27-43% ACN in H.O (0.1% HCOOH) over 16 min]=
A5kl ARA] SFT7123-4-2-1-2 (65 mg, tg = 15min)E AAG. FASH, A28 9=
SF7123-4-2-2 &3+ C18 prep HPLC [35-50% ACN in H.O (0.1%6 HCOOH) over 16 minl&
Fefste] tAFA SF7123-4-2-2-1 (4.3 mg, tg = 155 min)& LA}

SF7123-5+= Sephadex LH-20 (2.0 x 30 cm)eo. 2 7 Z=ZntEady A4S 4831
o o= xS MeOH in HO [3/1 (v/v)] &FHo=z &HAA SF7123-5-1%H
SF7123-5-3¢] 3719 &d& 4t A ®HA AE8E SF7123-5-12 YMC pack ODS-A
(150 x 20 mm)Z Y AF&3to] RP Cis prep HPLC [254nm, gradient of ACN in water (0.1%
HCOOH) (48% to 70% in 18 min), flow rate = 5mlL/min]S 33> SF7123-5-1-1 (6
mg, tg = 17 min)S LAY 2 thAA] SF7123-5-2-2 (2 mg, tg = 23 min) + T+ HA &
w8 5E SF7123-5-25 RP Cig prep HPLC [35-65% ACN in H.O (0.1% HCOOH) over 25

min]S ko] AU

O SAUE AREE 33 B4 dAAe P2 BA

a + H & a F 42

- FAAE f# 3t SF7078 w59 wd F=E
B [(3S, 8R)-8- Hydroxyhexylitaconic acid] ¢ 3
< dAMA F2EA g5 (3FH 1-3-1)
- FAAE fFE R SF7123 o] vl =
8 neuchromenin & 4F¢] AMA] T4 ¢

(2" 1-3-2)

Mo
AC)
ot
i)
o,
fu)
>,
i_"{
o,
-
N
M
1%

[E3 3-3-1] FAAYE 8 AT SF7078 Z5E EF P o|xAIER 9 FREA

PDA iAo A wEl F5E SFI078SZHH 4719 olattAbE" o] 2=t 4719 &
H7 ggtE  SF7078-5-2-4-1 [(3S, 8R)-8-Hydroxyhexylitaconic acid], SF7078-6-1-1
[(3S,8R)-8-Hydroxy-3-carboxy—-2-methylenenonanoic acid], SF7078-5-2-4-2
[(3S)-9-Hydroxy-3-carboxy-2-methylenenonanoic acid] 28] 11 SF7078-6-1-3 (tensyuic acid
B)o] &2 At



[E@3 3-3-1-1] SF7078-5-2-4-1 [(3S, 8R)-8-Hydroxyhexylitaconic acid]

10 OH

HOOG 3

COOH
11

Figure 3. Structure of SF7078-5-2-4-1

SF7078-5-2-4-1¢] '"H NMR 2= E &4 down field region [6n 3.53 (H-3), 4.29 (H-8)]l
A % 709 mathane, 722813 1 7§ 2] methyl group [6x 1.01 (H-9)], exo-methylene group [6u
5.65/6.10 (H-10)15 YebE= 2 719 AZ7F gels At 'H NMR A EH A 2] vz Al
S+ 4 709 methylene groupl = 21 Ut} (Table 1, Figure 4)

SF7078-5-2-4-1¢] 8C NMR 2 #E & (Table 1, Figure 414 2 7§¢] carbonyl groups [5c
168.06 (C-1), 173.75 (C-1D)], 2 7Re] t+& sp2 signals [6¢ 125.86 (C-10), 140.41 (C-2)] ¥ o}
Yzt 1 709 oxygenated methine [§¢ 66.23 (C-8)] ¥ methyl group [6c¢ 24.19 (C-9)]o.= &
olyl= 11 Zhe] &4 A& 7F YEst U A A E= 4 719 methylenes 3 1 702 methine
[6c 4720 (C-3)]o=2 1=t

SF7123-4-2-2-1 ¢ H 2 BC NMR ®Hlo]g= (3S,8R)-8-Hydroxy-3-carboxy-2-
methylenenonanoic acid¥} H]a&le] FH sk FAFAE o] YElT, A3y oz okx Tk SA

%o] 5}

E RO RE F =Y FEx= U sow e [FuEd 27]

- | =
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Figure 4. 'H NMR spectra of SF7078-5-2-4-1
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Table 1. NMR data

Figure 5. 'C NMR spectra of SF7078-5-2-4-1

for SF7078-5-2-4-1

Position §c*P Sp™® mult (J in Hz)

1 168.06 -

2 140.41 =

3 47.20 3.53 (m)

4 31.10 1.73 (m)
1.56 (m)

5 27.79 1.26°

6 25.68 1.26°

7 39.68° 1.26°

8 66.23 429 (m)

9 24.19 1.01 (d, 6.0)

10 125.86 6.10 (s)
5.65 (s)

11 173.75

“Recorded in DMSO, "100MHz, L400 MHz

‘overlapping signal




[@3 3-3-1-2] SF7078-6-1-1 [(3S,8R)-8-Hydroxy-3-carboxy-2-methylenenonanoic

acid]

HOOG 3

COOCH,
11

Figure 6. Structure of SF7078-6-1-1

SF7078-6-1-1¢] 'H and ®C NMR dHo]g & H-12914 C-112¢ HMBC A#34 (Figure
9ol & AHol® methoxyl group [6y 3.64 (H-12) and &¢ 51.06 (C-12)]¢] &AE A <lst
SF7078-6-1-1¥ (3S,8R)-8-Hydroxy-3-carboxy-2-methylenenonanoic acid Abo]e] AFsH &}
&4 ol sk Al SF7078-5-2-4-13 rAFg 3384 oy 7t ettt [#Hawd 27]

-

ETHT
I
Bk

Figure 7. 'H NMR spectra of SF7078-6-1-1
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Figure 9. HMBC spectra of SF7078-6-1-1




Table 2. NMR data for SF7078-6-1-1

Position §c*P S mult  (J in Hz)

1 168.04 -

2 139.38 -

3 47.20 347 (t, 7.6)

4 30.76 1.85 (m)
1.68 (m)

5 27.30 1.35¢

6 25.25 1.35¢

7 38.61 1.35¢

8 67.10 3.68 (m)

9 22.14 1.11 (d, 6.0)

10 125.80 6.31 (s)
573 (s)

11 174.35 -

12 51.06 3.64 (s)

Recorded in MeOD-d6, "100MHz, €400 MHz

‘overlapping signal



[@3d 3-3-1-3] SF7078-5-2-4-2 [(3S)-9-Hydroxy-3-carboxy-2-methylenenonanoic acid]
10

OH
Hooc 3

COOH
11

Figure 10. Structure of SF7078-5-2-4-2

SF7078-5-2-4-22] 3C NMR Z~#E&H A 11 /Y &4 2&= 2 719 carbonyl carbons
[6¢ 168.27 (C-1), 175.82 (C-11)], 1 79 sp2 methylene carbon [6c 12555 (C-10)], 18]
sp2 quaternary carbon [6c 139.72 (C-2)]1& ¥3%sli= Aol A XAt} protonated methylene
[6c 61.62 (C-9)]2] =4, 1 7§ methine [6c 46.83 (C-9)] 18]l four methylenes YWEI+=
4 N9 AE w3 o] A EGA FelE ),

SF7078-5-2-4-2°] C NMR d°]El¥ (3S)-9-Hydroxy-3-carboxy-2-methylenenonanoic
acid @ W]aste] FrARgE 318H4 o]l F3ts UEho] ARAoRE F IES FdotheE AS

stlskat [Fad 27]
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Figure 11. 'H NMR spectra of SF7078-5-2-4-2
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Figure 12. ®C NMR spectra of SF7078-5-2-4-2

Table 3. NMR data of SF7078-5-2-4-2
Position §c*P Sy mult (J in Hz)

1 168.27 -

2 139.72 -

3 46.83 344, t (7.6)
1.84, m

4 30.89
1.66, m

5 27.33 1.34, m

6 28.95 1.34, m

7 25.42 1.34, m

8 32.22 151, m

9 61.62 352, t (6.8)
6.31, s

10 125.55
574, s

11 175.82 -

“Recorded in MeOD-d6, "100MHz, 400 MHz

“overlapping signal




["¥3 3-3-1-4] SF7078-6-1-3 (tensyuic acid B)
10

12
OCH5

HOOG 3 9

COOH (¢}
11

Figure 13. Struture of SF7078-6-1-3

SF7078-6-1-3¢] ¥C NMR ~®E#8& 3 719 carbonyl carbons [§¢ 169.18 (C-1), 174.60
(C-11), 176.26 (C-9)], 2 709 ©} & sp2 carbons [§¢ 125.00 (C-10), 140.33 (C-2)] z&]x 1 7}
2] methoxyl carbon [6¢ 50.62 (C-12)]15 *¥3tst+= 12 /M9 A& A7 yepgt, YA g
2 A= 5 719 methylene carbon 2 1 7H2] methine group [6¢ 48.02 (C-3)]=Z YElw:
"H NMR oA 9] 78 peaki= H-12¢14 C-9 22 HMBC A#@#A e os) 1 $x7} 549
1 709 methoxyl group [6x 3.63 (H-12)]5 e A

SF7078-6-1-3 ¢ “C NMRell dig AAe £42 1o t)g tensyuic acid BS] NMR H]o]
B ot vl e fALSE sh8t4 ol s ks yEhdo] F sstEo] EF tensyuic acid B s

Aow 48 Wildh [Fasd 28]

—
o —
L

B e

115
R IR}
1
1
x

Figure 14. 'H NMR spectra of SF7078-6-1-3
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Figure 16. HMBC spectra of SF7078-6-1-3



Table 4. NMR data of SF7078-6-1-3

Position §c*P Sy®“ mult (J in Hz)

1 169.18 -

2 140.33 -

3 48.02e 3.40 (t, 7.6)

4 30.77 1.83 (m)
1.66 ( m)

5 27.00 1.33¢

6 28.50 1.33°

7 24.47 1.61 (m)

8 33.35 2.30 (t, 7.6)

9 176.26 -

10 125.00 6.23 (s)
5.67 (s)

11 174.60 -

12 50.62 3.63

“Recorded in MeOD-d4, "100MHz, ‘400 MHz

‘overlapping signal




[EH 3-3-2] SARE 3 2 SF7123 2FE EE o|XAHAIEZY] F2E4

PDA wj Aol A viSH FE+& SF712322F-E 5709 o|xthAtEd o] = At 1 7) A+t
st§E  [SF7123-4-2-2-113% 34 4709 <&z 3t8+E  neuchromenin [SF7123-4-2-1-2],
deoxyfunicone [SF7123-5-1-1], myxotrichin C [SF7123-4-3] Z18]3 asterric acid
[SF7123-5-2-2]¢] &2 ¥}l t}.

[ 3-3-2-1] SF7123-4-2-2-1 (new compound)
SF7123-4-2-2-1+= HR-ESI-MS A& &3 A% 262 g/mol ¥ CuHi058 &A1& 8
AskATt o] e MFr= -344.639 [a*D (c 048, CH;OH)E YERH AT

HO (¢} HO (¢}

Figure 17. Structure, key HMBC and COSY correlations of SF7123-4-2-2-1

SF7123-4-2-2-1¢] ¥C NMR Z~#E# (Table 5, Figure 19)= 1719 methylene carbon [S§¢
4222 (C-3)], 1 709 methyl group [6c 19.29 (C-11)], =z&]ar 17§¢] carbonyl group [8c
18964 (C-4)]& xFste= 1449 &4 Aert gRl=Arh 2719 oxygenated carbons [8c
75.97 (C-2), 62.77 (C-5)13} 270 ¢] aromatic methine carbons [6c 103.43 (C-7), 107.59 (C-10)]
T gl udo. Altkrt 6709 sp2 quaternary carbon signals [101.08 (C-4a), 154.95 (C-6a), §c
153.16 (C-8), 143.45 (C-9), 10656 (C-10a), 164.4 (C-10b)] T3 “C NMR == E oA 1}E}
Wk ok

Atk7}, SF7123-4-2-2-1¢] 'H-'H COSY and HMBC spectrum (Table 5, Figure 20, Figure
2 o Mg #A4Es FE HHTERIdES skt methoxy groupd C-9¢ AdE
11-OCHzol Al C-9& 2] HMBC J#-3Alell & 24 = At

SF7123-4-2-2-1¢] 'H % BC NMR ®©l|°]E]Z neuchromenin (Tanada, Y. and Mori, K.
(2001)¢} B] L3t neuchromenin® %ol Al hydroxyl group ™4l C-9 °f] {2 methoxy
carbon o EAE ALstar AU FAIEC] UEHT AFfA o2 Ao AIE niE o
2 SF7123-4-2-2-19] #+%2+ M2 AAdEZ #2531 9-methoxyneuchromenin® ™ 4 &

Ak [FaEd 29]
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Figure 18. 'H NMR spectra of SF7123-4-2-2-1
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Figure 19. C NMR spectra of SF7123-4-2-2-1
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Figure 20. COSY spectra of SF7123-4-2-2-1
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Figure 21. HMBC spectra of SF7123-4-2-2-1



Table 5. NMR data of SF7123-4-2-2-1

Position §c*P Sy mult (J in Hz) HMBC
2 75.97 472 (m)°
3 42.22 2.53 (m) 19.28, 75.97, 189.64
4 189.64 - -
4a 101.08 - -
5 62.77 5.03 (d, 12.0), 101.08, 154.95, 164.40, 189.64
473 (d, 12.0)e
6a 154.95 - -
7 103.43 6.34 (s) 107.59, 143.45, 153.16, 154.95, 164.40
8 153.16 - -
9 143.45 - -
10 107.59 7.06 (s) 107.59, 143.45, 153.16, 154.95, 164.40
10a 106.56
10b 164.4 - -
11 19.29 1.55 (d, 6.4) 42.22, 715.97, 189.64
12 56.64 3.83 (s) 143.45

“Recorded in DMSO, P100MHz, ¢ 400 MHz overlapping signal

- 100 —




[E3 3-3-2-2] SF7123-4-2-1-2 (neuchromenin)
SF7123-4-2-1-2% HR-ESI-MS 54 & &3] A% 248 g/mol ¥ Ci3H.059] &2 &
o1ttt o] 32 HABr= 512669 [alD (¢ 0.72, CH;OH)ES eIt

HO 10b
9 4a o

HO (0]

Figure 22. Structure of SF7123-4-2-1-2

SF7123-4-2-1-2¢] 'H % “C NMR dlo] ez SF7123-4-2-2-1¢] #3384 dlolef e} A3}
A YeER =, SF7123-4-2-1-2¢] BC NMR 2~#E A 2719 oxygenated carbons [8c
75.80 (C-2), 62.66 (C-5)], 2709l sp2 methine carbons [§c 103.02 (C-7), 109.61 (C-10)], 17§ 2]
a carbonyl group [6c¢ 198.65 (C-4)] % methylene carbon [6¢ 42.18 (C-3)] ¥} methyl group
[6c 19.26 (C-11D)]S *Esst= 13709 g4 E=A7F &2 A7) vl (Table 6, Figure 23).
A7, 6782l sp2 quaternary carbon signals [6¢ 101.14 (C-4a), 153.87 (C-6a), 107.88
(C-10a), 164.69 (C-10b), 152.01 (C-8), 140.48 (C-9)] =3+ BC NMR 2 E oA el =<
th ¥ 7HA FZ2E9 2] H2 methoxy carbon®] 2139 H-2 ¢

SF7123-4-2-1-2¢] 'H and "C NMR (Table 6)& neuchromenin ¢ #&3} H|
(Tanada, Y. and Mori, K. (2001) f+AFgt 3}8t4 o]-sgko] e HE3E o] al
neuchromenin®| #k3} X8} SE7123-4-2-1-27} neuchromenin.2f= 225 AUt} [

& 29]

- 101 -
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Figure 23. 'H NMR spectra of SF7123-4-2-1-2

k)

I Thesian

156 AT ——

[EETF Rk

z

z B B35 ¢ 4

J:IL |I|L g LD |.-. 7 |..Z-:: P’.'.:j‘!h-\_\-# Hol

19264

Figure 24

. BC NMR spectra of SF7123-4-2-1-2
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Table 6. NMR data for SF7123-4-2-1-2.

Position §c*P Su®¢ mult (J in Hz)

2 75.80 4.69 (m)°

3 4218 2.51 (m)

4 198.65 -

4a 101.14 -

5 62.66 5.01 (d, 12.0),
470 (d, 12.0)¢

ba 153.87 -

7 103.02 6.31 (s)

8 152.01 -

9 140.48 -

10 109.61 6.97 (s)

10a 107.88

10b 164.69 -

11 19.26 1.53 (d, 5.6)

“overlapping signal

“Recorded in MEOD-d6, "100MHz, 400 MHz

- 103 —



[E3d 3-3-2-3] SF7123-5-1-1 (deoxyfunicone)
SF7123-5-1-1¢] HR-ESI-MS =3 Edo] o8] Cyol50:9] 4213 358 g/mole] HAo =
gkl = S T

0 0
2 1
g 10
7
9 13
o 4 6 o 0

16
Figure 25. Structure of SF7123-5-1-1

SF7123-5-1-1¢] 'H NMR £~ E# (Table 7, Figure 26)° 4 271¢] sp2 methine protons [8y
6.67 (dg, 156, 6.8 Hz, H-14) and 6.05 (d, 156 Hz, H-15)]°o] o]z A% el &3t H-149}
H-15¢] multiplicity @ coupling constant™ trans orientation® #|A gl 'H NMR 2~ E &
2 W3k 4719 aromatic methane protons [y 6.06 (H-12), 6.62 (H-5), 7.07 (H-3), 8.50
(H-9)]oz F2%AJ. YA proton A& += 37019 methoxy proton [6x 3.77 (1-OCHjs), 3.85
(4-OCHjy), 3.72 (6-OCH3)] ¥ methyl proton [6y 1.93 (H-16)]2 &el%] At}

HH o] BC NMR 2% E & A methoxy groupl 2 WEF}FE 3709 21E [§¢ 52.47 (1-OCHs),
55.72 (4-OCHjs), 56.14 (6-OCH3)1¢t 34 6702] sp2 methine [§c 105.29 (C-3), 103.10 (C-5)],
170¢] methyl carbon [6c 18.69 (C-16)]& X35t 187M¢ &4 257t gRlEA. & &
A Alsel 3 [6¢ 129.94 (C-2), 160.93 (C-4), 157.47 (C-6), 126.14 (C-10), 161.44 (C-11)] 3
709 carbonyl carbons [6¢c 166.55 (C-1), 191.99 (C-8), 176.0 (C-11)]& *x33st= 8712 sp2
quaternary carbons’} ®C NMR 23 E oA #== 9t}

SF7123-5-1-19] +Z%%& PC NMR ~#lEde|A CDClL,E 19702] &9} quaternary aromatic
carbon A& ¢ HA7F 249 flexibility ¥ relaxation time tool & vEFuITh F WHA R [c
12444 (C-7)]ol EA8t= 21& = MEOD-d4 A 7155 At} (Figure 28).

SF7123-5-1-1¢] 'H @ BC NMR & deoxyfunicone®] %331} H] 1 ale] (Sassa, Nukina et al.
1991) AFSE 3F8hA o] F ko] YElyr o v R deoxyfunicone® ¥ A x&te] SF7123-5-1-17}

deoxyfunicone 2= ZES AAoh [FaEd 30]
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Figure 27. ®C NMR spectra of SF7123-5-1-1 recorded in CDCl—3
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Figure 28. ®C NMR

Table 7. NMR data of SF7123-5-1-1

Position §c*P Su™® mult (J in Hz)

1 166.55 -

2 129.94 y

3 105.29 7.07 (d, 2.0)

4 160.93 -

5 103.10 6.62 (d, 2.0)

6 157.47 -

7 n.d -

8 191.99 -

9 160.63 8.50 (s)

10 126.14 -

11 176.00 -

12 115.11 6.06 s

13 161.44 -

14 122.78 6.05 (d, 15.6)

15 136.27 6.67 (dq, 15.6, 6.8)

16 18.69 1.93 (dd, 6.8,1.2)
C1-OCHs 52.47 377 s
C4-OCHs 55.72 3.85 s
C6-OCHj3 56.14 372 s

arecored in CDCl; 100 MHz, “400MHz
drecored in MEOD-d4. nd: not detect.

— 106

spectra of SF7123-5-1-1 recorded in MEOD-d4




[¥3 3-3-2-4] SF7123-4-3 (myxotrichin C)

SEF7123-4-3 9/] T'bl‘;q‘é} g‘l %XP%E% Z1]'Z1]' 246 g/mol, C13H1005 o7 i‘f‘?lﬂ 9}]\‘:]'

HO 10 o 3 .

Figure 29. Structure of SF7123-4-3

SF7123-4-3¢] BC NMR 29 E#AE& protonated methylene carbon [6c 64.22 (C-6)13%
methyl carbon [§c 1879 (C-1]& xg3sl= 13719 &4 213571 YeEst,. Uy A= 3719
sp2 methine carbons [§c 94.4 (C-3), 102.55 (C-10), 107.45 (C-13)], 170 €] carbonyl group [6¢
173.79 (C-1)] z&]ar 2709 t©}& sp2 quaternary carbons [6¢ 101.24 (C-5), 116.75 (C-8)1¢}
skl 5709 protonated quaternary carbons [6¢ 167.85 (C-2), 160.28 (C-4), 152.06 (C-9),
1509 (C-11), 144.38 (C-12)] 2%ak+= 11709 sp2 ©A&7F YEy T

Hbd ol SF7123-4-39] 'H NMR == E# oA 3719 sp2 methine protons [6y 556 (H-3),
6.82 (H-10), 7.34 (H-13)], =3} protonated methylene [6y 5.21 (H-6)]% methyl group [6u
20 (H-D]9 =A% YErS

SF7123-4-3¢] 'H % BC NMRe| A3 ¥4S %3] myxotrichin C (Yuan, Wang et al.
2013)¢] NMR dloJEle} Hluwste] fFARSE 3182 o]Fgko] Yo m =  SE7123-4-37F
myxotrichin C 2= Z2&& 49t (a3 31]

L

(B TS
0
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T
i

Figure 30. 'H NMR spectra of SF7123-4-3
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31. ¥C NMR spectra of SF7123-4-3

Table 8. NMR data of SF7123-4-3
Position §ce §c™ mult (J in Hz)

1 18.79 2.0 (s)
2 167.85 3
3 94.4 556 (s)
4 160.28 5
5 101.24 -
6 64.22 521 s
7 173.79 -
8 116.75 -
9 152.06 -
10 102.55 6.82 s
11 150.9 -
12 144.38 -
13 107.45 7.34 s

“Recorded in MeOD-d4, "100MHz, 400 MHz
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[E3H 3-3-2-5] SF7123-5-2-2 (Asterric acid)

SF7123-5-2-2 9/] T'}i‘;q’/gl g‘l T'}i‘;q'%]:'g‘ 7—}_7_}_ 348 g/mol, C17H1608 o7 :-6%]'?_]519}1‘:]'

Chemical Formula: C;7H 4Og
Exact Mass: 348.0845

Figure 32. Structure of SF7123-5-2-2

SF7123-5-2-22] BC NMR 2#=|E#(Table 9, Figure 34) oA 171¢] methyl carbon [§c
20.64 (C-18)], 27§ ¢] methoxyl carbon [6c 51.45 (C-8'), 55.42 (C-9)] z&]aL 47§¢] aromatic
methine carbons [§¢ 110.82 (C-3), 104.76 (C-5), 108.02 (C-2), 104.82 (C-4)] #xt o}yl 1
7R 2] carbonyl carbon [6¢ 165.83 (C-7)] 233l 8719 sp2 quaternary carbon signalsS 4
BRIl 5719 A1&+= oxygenated carbons [6¢ 163.01 (C-2), 159.63 (C-6), 134.47 (C-6),
153.84 (C-5)), 155.80 (C-3)]= &7F5 At

T3k methyl [6x 2.80 (H-11)], methoxyl [6nx 3.82 (H-10)], 47§ €] aromatic methine groups
[6n 643 (H-8), 678 (H-5)]¢ EA4+ 'H NMR =3 EZX A=t (Table 9, Figure
33).

At} 7}, carbonyl carbon (C-7) ¥} sp2 quaternary carbon (§c¢ 102.1 (C-1)]¢] 2137} {159l
T E9sta HMBCO #=o] H-3, H59A C-1 (Table 9) 7}A] mass spectral @ 2 A
peak”} YERL7] witol] SF7123-5-2-2 ¢ Fx&= wdolA Q8% asterric acid (Liao, Shen
et al. 2012)¥ 'H 2 ¥C NMR ¢ 3}8}% o]&zke]l A o= <& asterric acid® 219 S
o} [FaEd 32
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Figure 34. *C NMR spectra of SF7123-5-2-2
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Table 9. NMR data of SF7123-5-2-2

Position 5%C §°H HMBC

1 102.1¢ -

2 163.01 -

3 110.82 6.39 s 20.64, 104.76, 163.01, 102.1

4 145.75 -

5 104.76 574 s 20.64, 110.82, 159.30, 102.1

6 159.63 -

7 nd

8 20.64 211 s 104.76, 110.82, 145.75

1’ 125.21 -

2! 108.02 6.90 d 24 104.82, 134.47, 155.80,
165.80

3’ 155.80 -

4’ 104.82 6.78 d 2.4 108.02, 134.47, 155.80,
153.84

5’ 153.84 -

6’ 134.47 -

7’ 165.83 -

8’ 51.45 3.70 165.83

9’ 55.42 3.75 153.84

“recorded in MEOD, ‘not detected (nd), observed from HMBC cross peaks
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O BAUE AFHE 34 A dAAY B % AR

[EH3-4-1] SARE F#: I SF71232FEH 3 AAY 95 €4 FE

O FAAE FI uvAHE SF7123 oc=z¥EH EE3 3gE sted Gty Fg9d
SF7123-4212, SF7123-511, SF7123-4221, SF7123-522, SF7123-43 <] t}Fst A
F4E HAASAS. 1 AFolA v gAAHE el RAW2647 AlEe} v
microglial 2] BV2 AxeA AdAFa347F oA YES .

O SF7123-4212, SF7123-522, SF7123-43 RAW264.7, BV2 A XA LPSZ st
nitrite, PGE; A< #4271 371 YEE (Table 10).

Table 10. The effects of SF7123 on nitrite and PGE; in RAW264.7 and BV2 cells
stimulated with LPS.

NO Inhibitory Effects PGE; Inhibitory Effects
Compounds (ICsp Values = uM) (ICs Values = pM)
BV?2 cells RAW?264.7 cells BV2 cells RAW?264.7 cells

SF7123-511 n.d. n.d. n.d. 50.2 £ 25
SE7123-4212 27 £ 01 47 + 0.2 32 + 0.2 41 + 0.0
SF7123-4221 n.d. n.d n.d 534 + 2.7
SE7123-522 280 £ 14 415 + 20 252 + 1.3 30.0 £ 15
SEF7123-43 106 + 05 400 + 2.0 323 £ 16 n.d

O SF7123-4212¢] &d9% ¥ 4 HAEE 98 RAW264.7, BV2 A3 1.0, 20, 40 pM<S A2

S 3AIZE wlFSEAL LPS 1 pg/mls Alste] f3s 95 wkgol ofs] A== IL-18, TNF-

a, IL-6 2 IL-12¢] A a3& A9 & 2 43 IL-13, TNF-q, IL-6 ¥ IL-12¢] 94 =
H7t -5 A YERSES (Figure 35).
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(Fold change)
(Fold change)

IL-1B mRNA expression
(Fold change)
TNF-a mRNA expression

L6 mRNA expression

o
LPs - + + + + LPS

SF7123-4212 (uM) - - 10 20 40 SF7123-4212 (uM) - - 10 20 40 SF7123-4212 (uM) - - 10 20 40 SF7123-4212 (uht) - - 1.0 20 40

P
change)
3 &

(Fold change)

o

IL-12 MRNA expression
(Fold ch

IL-1- MRNA expression
IL-8 mRNA expression

o
LPS -

o

[ + + + + Lps - + + + + LPS
SFT123-4212 (M) - = 10 20 40 SFT123-4212 (M) - = 10 20 40 SF7123-4212 (M) = 10

Figure 35. The effects of SF7123-4212 on IL-1B (A), TNF-a (B), IL-6 (C), and IL-12
(D) mRNA expression stimulated with LPS. Cells were pre-treated for 3 h

20 40 SF7123-4212 (uM) - 10 20 40

with the indicated concentrations of SF7123-4212 and then stimulated for 6 h
with LPS (1 pg/mL). The data represent the mean values of three
experiments £ SD. “p < 0.05, “p < 0.01, ™p < 0.001 compared with the
group treated with LPS.

O BV2, RAW264.7 A|3zel| SF7123-4212% 05, 1.0, 20, 40 uMS A2lgh $ 3A17F wjgatar LPS 1
ng/mle A28kl LPS A2l 5 2447 Fol AA<T mediatorol]l 9F& F=A4 2Hshr] <18l

iINOS9} COX-2 ¥H3lS western bloto 2 #&3}S. LPSo 93] Z71shd iNOS, COX-2 w2
o] WE] & SE7123-4212¢] 9af Hx ojEA o7 A AL (Figure 36).

A BV2 cells B RAW264.7 cells
LPS - + o+ +  + o+ LPS . + + o+ o+ o+
SF7123-4212 (uM) - - 05 10 20 40 SF7123-4212 (M) - - 05 10 20 40
INOS T S — — — INOS —————

B-Actin m B-Actin “

Figure 36. The effects of SF7123-4212 on the protein expression of iNOS and COX-2 in
BV2 and RAW264.7 cells stimulated with LPS. Cells were pretreated for 3 h
with the indicated concentrations of SF7123-4212 and then stimulated for 24 h

with LPS (1 pg/mL).

ofN
r

O SF7123-4212¢] F9% B BA/1A FES 99 LPSZ H27 9% WSl 98 ek NF-
KB AZ AT 8 Wzel o)F of % ohughS. LPSl 93 8 etz o]Fstel NF-«B pid
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3} po0o] SF7123-4212 ol olal A= 5. E3h F& oEX o2 SF7123-42125 AEetas o),
LPSol| ol& 715t IkB-a®] degradation®] GAE AW, p-IkB-a] AAFsI7} oA ¥ = 7
S #9189 e (Figure 37).

A BV2 cells B BV2 cells

LPS = + + + + LPS - + + + +

SF7123-4212 (uM) - - 10 20 40 SFT123-4212 (pM) - - 1.0 20 40
oo [ .
= .
v [ —— s [

c RAW264.7 cells D RAW264.7 cells
LPS = + + + + LPS = + + + +
SF7123-4212 (uM) - - 1.0 20 40 SFT123-4212 (pM) - - 1.0 20 40

Cylosol-ps0 \-......._. _____+ KB [— ———-1
Cytosol-p6s ‘-—— ——ﬁ p-kB-a I

B-Actin P—-—H—A B-Actin F—ﬂ
Figure 37. The effects of SF7123-4212 on NF-xB activation (A, C) and IxkB-a
phosphorylation and degradation (B, D), in BV2 and RAW264.7 cells. Cells
were pre—treated for 3 h with the indicated concentrations of SF7123-4212 and

stimulated for 1 h with LPS (1 pg/mL).

[EH3-4-2] SARE F& I SF7123ZFH £ tAA9 PTPIB &4 oA &4
HE
O FAMNE HF HAE SF7123 ozxRE EIs F3IE /ey Gtz dam
SF7123-4212, SF7123-511, SF7123-4221, SF7123-522, SF7123-439] t}3k A &
AS AAE IS, 1 Ay SF7123-511, SF7123-43 o4 PTPIB &4 oA &4 a7}
-8 Al YEF S (Table 11).

Table 11. PTP1B inhibitory activity with ICsy values of SF7123 series

Compounds PTP1B Inhibitory Effects ?(ICsy Values=pM)

SF7123-511 449 + 2.2
SF7123-4212 n.d.
SF7123-4221 n.d.
SF7123-522 n.d.
SF7123-43 185 £ 0.9
Ursolic acid ” 3.1 £ 0.2

aValues present mean + SD of triplicate experiments; "Positive control
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O SF7123-511, SF7123-43 ] PTPIB &4 A &4 digt 545 &<21st7] 13l kinetic
assays g Az} SF7123-511& A AA o= SF7123-432 H| A A o2 PTPIB &4

g4 A &29E JeEpdE AS g2l S (Figure 38).

SF7123-511 SF7123-43
25+
m 0pM m 0pM
20 A 20pM 4 10pM
v 40 puM ¥ 20 pM
15 O 80 uM + 40 M

1/[s] - 1Is]
Figure 38. A Lineweaver-Burk plot for SF7123-511 and SF71234-43 in the inhibition of
PTP1B. The data represent the mean values = SD of three experiments. The
concentrations (uM) of SF7123-511 and SF71234-43 are indicated.
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A 473 ATNLERE 245 2 Q9=
AldATAE BE BYE
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CEEE: A% E 24 Fau8 me
(%)
s | [OFAEE ROl SA4E fA AT SFewl grol MY FEE
=250 Az 682 mg ¢ 1459 FFHY FEE FH
jiﬁiﬁ o |CRFHA WA AR fA Al SFSgY wEel WMd FEEl
a9 Al e E 1059 AR 2o
AM%;’ g Lg|CF WA SAgE KA AF SFS9 wEel WG FEw
2 Tz B4 258 Curvularin 9] 8F9] tiAbA] x84 95
olAAE | o#y diAHAlel - FAYE fd FiF SF5859 FFo| WY FEER 100
As g2 24 712 A [FH 2ed gaA o g ddz g4 g
o1 OFAA= frdl|l- FANE &8 o SF078 #59 WY F=& 100
FEEo Ax |175 mg 9 1459 dFulY %%% st
4dE) |, |O8FRE WA SA4E fel A SFE929 #Fe) MY FaEe)
P Aol &g T8 8F9 thAbAl ¢
= A L4 i =] A A+ SF e of Z=ZE g
XYoo g oA A i} A= Fd 2 5929 W9 MY FEE
BE gl 2-3 . 58 Pyranonigirin A ¢ 7F9] tAMA FEREA ¢4 100
A A S =
A4 - FAAE Fd A3 SFH929 w5 g FEER
ol Aol A can et EAE B o B 29T 99 Ha
AL 24| . AT AP B o) Wi SF5929 #Fe mlF FEEZ| 100
=0 T Ry 2od gabA o] tid PTPIB &4 oA 24
il
. OFA¥= frdl|l- FANE Fd T SF7160 59 WY F=5 100
2z2mo Az [1007 mg 9 9% FFUF FEE B
- FANE FHY QA SF078 59 v FEER
- oAdelgA WAHREE 4% tAbA £ 100
B3I Ao & - FAAE F9 A9 SF7123 759 MY FEEE
HFH 559 giAbA ¥
2] 3184 - SAE o et SF7078 #Fe FEER
%x}%- oz OB A BE [(3S, 8R)-8- Hydroxyhexylitaconic acid] | 3
e g9 |33 Fo) WA FRRY g 100
A RS TE A = - of =
A4 - FAAE f3 A SF7123 759 wd =52
Olg}tﬂ/\}% ‘:’E1 neuchromenin Q] 4% 9] 1‘41/\}?‘4] TZEN 95
oo e e wem WA o G 39E B 9
3-4 - @A 4E o AF SFTI23 #Rel w 2EEz| 100
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