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Abstract

Chemical composition of Sinularia querciformis also afforded two new
cembranoids, querciformolide G (1), and H (2), along with two known cembranoids,
sinulaparvalide (3), and 3,4:8,11-bisepoxy-7-hydroxycembra-15(17)-en-1,12-olide (4),
collected from Hengchun Peninsula in the waters of Southern Taiwan. The structure of
these compounds were determined by extensive spectroscopic (IR, ESIMS, H NMR,
and *C NMR) data analysis and by comparison with those previously reported in the
literature.

Compounds 1-4 were evaluated in terms of their in vitro anti-inflammatory
activity by examining their inhibitory effects on the generation of superoxide anions
and the release of elastase by human neutrophils. Compound 2 displayed a strong

inhibitory effect on the release of elastase.
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Compound Marine Organism Chemical Classes Therapeutic Use
Lurbinectedin Tunicate Alkaloid Solid tumors
Trabectedin Tunicate Alkaloid Solid tumors
Midostaurin Tunicate/ Achinobacteria Indolocarbazole Leukemias
Plitidepsin * Tunicate Peptide Multiple myeloma
Belantamab mafodotin -~ Mollusk/Cyanobacteria ADC/Peptide * Multiple myeloma

Enfortumab vedotin

Mollusk/Cyanobacteria

ADC/Peptide *

Solid tumors

Polatuzumab vedotin

Mollusk/Cyanobacteria

ADC/Peptide *

Lymphomas

Brentuximab vedotin

Mollusk/Cyanobacteria

ADC/Peptide *

Lymphomas

Eribulin mesylate Sponge Macrolide polyketide Solid tumors
Fludarabine phosphate Sponge MNucleoside Leukemias, lymphomas
Cytarabine Sponge MNucleoside Leukemias, lymphomas
MNelarabine Sponge Nucleoside Leukemias, lymphomas
%2 2020 & 10 * @ LERRRIERA R RER 1
Clinical \ . . FDA Orphan
Status Compound Target Payload Marine Organism Therapeutic Use Drug Des;-gnaticn
Phase 1 ALT-P7 HER2 MMAE Mollusk/Cyancbacteria  Solid tumors Gastric cancer
Phase 1 RC&8 Mesothelin =~ MMAE  Mollusk/Cyanobacteria  Solid tumors -
Phase 1 SGN-CD228A CD228 MMAE Mollusk/Cyancbacteria  Solid tumors -
Phase II CX-2029 CD71 MMAE  Mollusk/Cyanobacteria SI"“d tumors, _
! ymphomas
Phase 11 Disitamab vedotin HER2 MMAE  Mollusk/Cyanobacteria  Solid tumors Gastric cancer
Phase I Enapotamab AXL MMAE  Mollusk/Cyanobacteria  Solid tumors -
vedotin -
Phasenn ~ Ladimatuzumab pryg 4 AMMAE  Mollusk/Cyanobacteria  Solid tumors -
vedotin !
Phasell ~ |chsofuzumab MET ~ MMAE  Mollusk/Cyanobacteria Solid tumors -
vedotin d
Phase 11 Tisotumab vedotin TF MMAE  Mollusk/Cyanobacteria  Solid tumors -
Phase 1 F5-1502 HER2 MMAF  Mollusk/Cyanobacteria ~ Solid tumors
Phase 11 AGS16C3F ENPP3 MMAF  Mollusk/Cyanobacteria  Solid tumors -
Phaseql ~ Depafuxizumab EGFR ~ MMAF  Mollusk/Cyancbacteria  Solid tumors Glioblastoma
mafodotin d
FALT R AL FREEER R R R E DR SR
¥ % % > 4 ¢ Briareum excavatum 4 gtenit & 4 5-9 « 56 Pachyclavularia violacea
A drenit & 4 10-11 ~ 7 Isis hippuris A et & $ 12-148 g2 Clavularia viridis 4 &

chiv &4 15-17° % & § B F B imve 3 #5120 ¥ ¢ Sinularia grandilobata 4 & ¢

it & 4 1810 ¥ Lobophytum crassum 4 it & 47 19-2211 & 4 s g4 o

& 4 i
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Bl- ~ %ﬁﬁégﬂjﬁwﬁ Sinularla querciformis # s P&

14 45 2 9 % Sinularla querciformis 2 4 4 %f

Phylum Cnidaria (1] 5% #2 #+ $ [*)
Class Anthazoa (3 # 2 4%)
Subclass Octocorallia (~ <3 3 I )
Order Alcyonacea (7% #teg B )
Family Alcyoniidea (7 #eg #4)
Genus Sinularia (45 2 #c3  )

Species querciformis (Pratt, 1903)
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Merck,silica gel 60 (230-400 mesh ASTM)
R
Si gel 60,F254,Merck
LRl s
Ascentis® Si HPLC Column 250%x21.2 mm,5 pm

VARIAN,Polans 5,C-18 250x10.0mm,5um
TLC & 4 s

10%F5 2k 72 i

7 |
& & *z(n-Hexane) TEDIA ~ Merck HPLC &
¢ fk e fin (Ethyl acetate) TEDIA ~ Merck HPLC /&
7 i (Acetone) TEDIA ~ Merck HPLC
= % 7 *z(Dichloromethane) TEDIA ~ Merck HPLC &
" f%(Methanol) TEDIA -~ Merck HPLC
% ™~ % & (Chloroform-d) SIGMA-ALDRICH

=~ REEHF

S T

LABCONCO FREEZONE 6

T3
METTLER TOLEDO AB104-S
Va3 ik
Evaporator ,Rotary System (PANCHUM SCIENTIFIC CORP.)

Process Cooling Unit (PANCHUM SCIENTIFIC CORP.)

9



EYELA N-100 - N-N series
AEfch B

FC-401/2000 PLUS
B A R AR R T R

Hitachi, pump L-7100/L-7110
MR RS RR

Varian Mercury Plus FT-400

Varian UNITY INOVA-500 FT-NMR
RN

Model UVGL-25Mineralight Lamp multiband UV 254/365 nm
foh Sk R

Thermo Scientific Nicolet iS5 FT-IR spectrometer
ek &t

Jasco P-1010 digital polarimeter
ok

Bruker 7 Tesla solariX FT-MS system
ES T SR

Ageka Technologies FS-9200S Medium pressure rapid purification system

10



2 PPy Eas R
R E 3p 258 3w Sinularla querciformis - 2 3
#3457 g 3 Sinularla querciformis (1168 g, wet weight) 54 i 5z % 1 - &
Wi E 247.86 g chE Pl U ABE RS RE 0 AR T RE AR A
EtOAC ® :&i7de % » B 5 N 2@ 5B~ L D3R ETMES FP L0 o
M P2 B R RIRHEE > @R R S £ 2 EtOAC-H0 (L) 74 ik~
& (partition) » #7 3] EtOAC k& e 574 (13.859) « @ 24 X4 f|* 3 L sk

Bl 7Rk B B ¥ E 475~ 500 mL e e fin 22 500 mL fhs ok P s i e

m

PR RR RS RS FE N 10 A4 B R R(e phe Baid i) o
F 4~ 500 ML e fee it T R R(CRBR)EEE TFEBE > BT A FBN 2 R
b EETERERRESIE®SLT 2L Fp o

R 3441 F 4k 4772 (column chromatography) & 7 4= 9 e 8> 3E * o
HouR G &% e =(n-hexane)/ ¢ ik ¢ fig (ethyl acetate)/[5 it (acetone) =8
B G PRREFHFARTE > gAY 100% & e = (n-hexane) s ik B A | G
n-hexane/ethyl acetate(100:1) ~ (70:1) ~ (50:1) ~ (30:1) ~ (20:1) ~ (10:1) ~ (9:1) ~ (7:2) ~
(5:1)~(4:1)~(3:1)~(2:1) ~ (2:1) ~ (1:2) ~ (100% ethyl acetate) 2 100% 5 @i+ (acetone)
Z A & 3R 3] fractions 1-15 -

2t — 1 fractions i REHEE - fI* P s & R(NMR) % #& Rl (L B
Z) £ &3 'H-NMR (400MHz) Bl anuiiie— # E# fractions 3 fug - #
A s e o B 7 K A~ 47 (TLC) k:E 4 fractions if § cri&id ik 2 18 5 P (R >

% 2H NS kT AR AR - S P R(LEZ)

11
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d > Peid B K4k e 3z fractions o ik i 'H-NMR (400MHz) ®):#

g gt - HEH fractions ke (7 & & 47(TLC):E #& fractions if § i ik

e L R B AU Foanal e Ap B 4T RHPLC)E i v F SR (L Blw ) & dis
wEAE(LEAL) R A TR B B B4 T

BERSNTE e RC L 2 (SR AR E anp] 7 doINMR ~ sk s vt
XFR (FT-IR) ~ & = FF ¥ &R (FT-MS) E4&p] - Fla gz it £ fe g

Ak
ﬁ’s% ‘E f1 ﬁmpa'ﬂ‘ ]V} ’é‘%{’ I—/t’*’. f’ ’;:‘E- ;r' ]V} pé‘%} 4 Lﬁm»é:\ %g.(n ﬁE_‘&E"_r (g] )

Ble ~ B oca ik 4p & 47 R(HPLC):& (7 5% 1 & &

13



3 35 T g 39 Sinularla querciformis(268.6 g, dry weight)

l Extracted with EtOAc

crude extract (5.17 g)

H: n-Hexane
E: Ethyl acetate
A: Acetone

Silica gel column
Hexane/EtOAc/Acetone/MeOH gradient elution

Fractions1-15

Fraction 9

| Fraction 12

(231 mg)

Silica gel column
Hexane/EtOAc=1:1

Subfraction 13
(26.1 mg)

NP-HPLC
H/E(3:2)

1
(4.9 mg)

)
-4

(179 mg)

Silica gel column
Hexane/EtOAc/Acetone/MeOH
gradient elution

Subfraction 5
(44.6 mg)

NP-HPLC
H/EA/A(3:1:1)

l l i

2 3 4
(0.9 mg) (1.8 mg) (1.4 mg)

S RFE R 2 B AR

14
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MM R TIIRFREEF

(1) x4k (NMR): f1* & 3% - stz 2 DEPT (Distortionless Enhancement by

X ‘Eif” *1‘;&%‘,’.’?’\’

Polarization Transfer) % $ssiplig v &4 ¢ #1341 CH3 ~

CH2~CH 2 C éhiicp » x4 PR X R P
& 4o @ COSY ( Correlation Spectroscopy ) -~ HMBC

( Heteronuclear Multiple-Bond Connectivity ) ~ NOESY

( Nuclear Overhauser and Exchange Spectroscopy ) %

HSQC ( !H-detected Heteronuclear Single-Quantum

Coherence) % #p Bl Bl3# > &7 i* & 4 SHEfR1T -
(2) Bz gLk (FTIR) : mEit & & it 7 7 G475
(3) Ttk (MASS): 1% ¢ Wizt il it &4 4 5 £ »

B RV H TR &
P3N o

(4) % o/ LREFR (UVIVIS) | mrsnidr it &4 2 BHpa)50 o

15
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?,F?Piéﬁfﬁ%}%!éﬁ;%ﬁé’u GILEARY > LR F BASST A X AR R o A& (T

g;%xfr HE TS ) R R L 1T W ;gr;ymhov-*é M6 & 3k (neutrophils) 7

LB BT R AR LS F* Py n R W A AL GRS T AT
NG R '@,‘7?;; P L R EHFURRF > AT LA RER fr- &
WE 4 om g L F REIaAg (- 33 (superoxide anion)B B AT e p—%« P i
TR LiBARY ok A A AR R4S b g A 4 §d i (elastase) ¥ fF &
Y MG AT G s ed BE 0 B3 R P UK R R ey o e A R
& ehimiz 2~ th;,;;@ B:] ’El 7 E I LER TR R et RLEEIS CA- e Lﬁ:;ﬁm)];;
B LEFERABME D RS REE U oo X REF I M LA
AR EF o A5T6 X REFHIF LR BoERHiE — 1218,

*?.’56%%%2! N-formyl-methionyl-leucylphenylalanine/cytochalasin B (fMLP/CB)
i'Ji%’r‘:% Pld LR A A BRI B R ALY RS 0 BT A R R
bk LSRR o A B3Nk & 405 nm v 550 nm TR R H ek E o F P pIEE R
PHIPAZY M EF A AFHRBHTEFI D EP LG R A E R BT RERE

I LA &

1. Degranulation p]z_#

5 v?g; e & 3k £ N-formyl-methionyl-leucyl phenylalanine/cytochalasin
(fFMLP/CB) ftlj#ts ¢ i& {7 degranulation * f& - # #7§f 2z ek % (elastase) ¢ ~ %
methoxysuccinyl-Ala-Ala-Pro-Val (substrate) » & # 405 nm sz ehd & § F 2 o
¢ * cytochalasin B r#5 fMLP /& it V%’ PMY IR E BREAIR - FERPREOER
F ¥ #r4| degranulation e > R 405 nm wfcsk e & A abg R I ) 0 I

*HW AR APT R IRIE LV H| 4T % % 1 4 degranulation e (RS ) o

16



Methoxysuccinyl-Ala-Ala-Pro-Val 750 ul (0.2 mM)

i
|
Compounds (0.1-0.2 mg) . M ) FMLP/CB
—— Ne 75 2x108 — ,
10 pg/ml Neutrophils 750 pll(l x10° cells/ml) (0.1 uM & 0.5 pg/ml)

degranulation

|
|
|
[
|
v
Quantity of elastase generation

degradation of substrates

405 nm
UV utilizes the performance curve as a comparison
degranulation of compounds to determine the effect
B~ -~ Degranulation iz 2. 9 5 i 4% 8]
2. Superoxide p]Z_*

F1 * fMLP (N-formyl-methionyl-leucyl phenylalanine)f{ll;‘;érvg AR OEE S s
ROS (reactive oxygen species) @ ROS #-cytochrome C - Fe** i & = cytochrome C -
Fe*"» ¥ %5 d cytochalasin B #-3u 853 » L piain ¢ T Mo d » B A4 sk kg gk
550 nm # B H =k @ 0 ¥ 3-8 superoxide 4 & B 0 BT A4 B dedH LR
(F-=)-

Ferricytochrome C 750 pl (1 mg/ml)

v

Conlipoln;)(;];(g?;rlll-o.z mg) » Neutrophils 750 pl‘(l.lxlO6 cells/ml) :llmmllldw CB (1pg/ml)
release
v
ROS (reactive oxygen species)
induce
Cytochrome C-Fe¥* Cytochrome C-Fe?*

\/

v
Quantity of superoxide anion generation

Optical density in 550 nm

Whether the compounds can inhibit or promote inflammation

B= - Superoxide anoin #sk 2. F i A2 H]

17



L~-Pr %5236

APREHERESFL AR TREDEELH H PP Sinularla
querciformis i& (7 X ARt B X o7y o d P Al d S BATAF T REA X
Riv & 4 > & w]E_Querciformolide G (1) Querciformolide H (2) > »2 2 & B & Frpr
oo oFg 3 X &R it & ¥ > & w & Sinulaparvalide B (3) £
3,4:8,11-Bisepoxy-7-hydroxycembra-15(17)-en-1,12-olide  (4)- £ i+ & 54 & i f%

i L
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(- ) ~ Querciformolide G (1) * & 4 Hfi# 2 f# 45

6 0

N
18

1. Aggigi i * & 4p HPLC & 7 &~ Z 2 i+ 473 /% v* &) 5 n-hexane/Ethyl acetate
(3:2) » A @it @31 &4 1(49mg)

2. AP G d MRk o

3. IR (neat,CHCI3) (B8] ~): 3419 cm™ (hydroxyl group)~ 1699 cm™ (o,B-unsaturated
carbonyl group) -

4. FH Kk B f#14 HRESIMS (B4 ):% % & m/z 389.19342 [M+Na]* - z 1 #
A+ 3% CoH006 > 557 6 B % &2 frkk -

5 HNMRE:H (F1-) 2 HMQC(B-L=): 7 # Mm% 1B faE=" A(Bn5.73,
ddd, J=16.0, 9.6, 6.0 Hz; 61 5.60, d, J=16.0 Hz) ~ 4 ® &y ® L (6H 6.30, S; o1 5.47,
S; 0w 2.74, dd, J=9.6, 8.8 Hz; 61 2.31, m; 6n 2.17, m; 61 1.98, m; on 1.88, m; dn
1.86, m; o1 1.81, m; on 1.51, m ; 61 1.40, m) ~ 3 i =x * £ (6w 3.62, d, J=10.4 Hz;
dH 2.94, dd, J=10.8, 3.6 Hz; 61 2.59, m) ~ 3 B 7 2 (dn 1.42, s; 61 1.40, s; 61 1.26,
S) e

6. C-NMR (Rl+-) = DEPT (Bl+ =) Bls#: @it &4 14 20 Bag» 2@
#7237 (methyl)~7 B3 7 & (methylene » H ¢ 1 i3 5 g4+ 5wt ¢
124.7)~5 B =" & (methine> ¢ 4 2 B 54§ § B3 chpt 8c75.4~61.3
R 2 AR aEd 8¢ 135.0128.5) 2 5 ip » &g (quaternary carbon # 7 1
B B4 opt 8¢ 144.2 ~ 1 13 carbonyl group 8¢ 169.3 v 3 B4 7 ¥ R+ ok
Sc 88.6~85.1~.754) - #fd 1} TR &4 1 E - B - d NMR
Bl 5LAE T - 8¢ 169.3~144.2~124.7~88.6 ~36.1~33.3 f~ 31.8 % 516.30

(1H, s)f= 5.47 (1H, s)d&:p| i* &£ 4 1 & 5 — ‘= a-exomethylenic-e-lactone ring -
19



7. COSY %2 HMBC : 'H-'H COSY (Bl-+ =) 4~ HMBC Bl (- -7 )7 g
2 R Bl B o

8. NOESY Rl : %ﬁé NOESY Bl (Bl - - = )2 B Bt S 2 2 fix

o o
- it & 1 H & BCNMR #&d;
position  H B3¢

1 2.59 m 36.1 (CH)
2 1.40 m 32.9 (CHy)
3 2.94 dd (10.8, 3.6) 61.3 (CH)
4 60.9 (C)
5 :1.81 m; B:2.73 dd (9.6, 8.8) 42.7 (CH2)
6 5.73 ddd (16.0, 9.6, 6.0) 128.5 (CH)
7 5.60 d (16.0) 135.0 (CH)
8 85.1 (C)
9 1.88'm 34.1 (CHy)
10 a:1.51 m; b:1.86 m 28.6 (CH2)
11 3.62.d (10.4) 75.4 (CH)
12 88.6 (C)
13 a:2.43 dd (15.0, 6.5); B:1.82 m 33.3 (CHy)
14 a:2.06 m; B:1.04 ddd (12.0, 12.0, 6.5) 31.8 (CH2)
15 144.2 (C)
16 169.3 (C)
17 6.345;5.49 s 124.7 (CH2)
18 1.13s 16.4 (CHs)
19 1.25s 21.5 (CHs)
20 1.46's 26.9 (CH3)

20
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% Transmittance

3800

I S "v‘\

CH w\\,\\ el f‘\\
] {

A N \

2830.98

2400 2200 2000

Wavenumbers {cme1)

T 3000 2800 1600 i

1378.18

T

12& .

104128

1000 800

Intens.
x108

1.0

0.8

0.6

0.44

0.24

389.19342

J\.

38910 " 389.15 ' 389.20 ' 389.25

"389.30

miz

|— PL19135_000009.d: +MS

L~ a4 L2 A B
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(=) ~ Querciformolide H (2) i+ & 4 #i& 2 247

6.

gt 1 * 1o4p HPLC i 7 4 dpH i+ 3% 73 7% v ] 5 n-hexane/Ethyl
acetate/Acetone (3:1:1) » 4 #is F i £ 3 2(0.9mg) -

VAR L0 RS o

IR (neat,CHCIl3) (Bl - - =) : 3444 cm™ (hydroxyl group) - 1716 cm
(o,B-unsaturated carbonyl group) °

W% B f247 HRESIMS (Bl- - ~):% 5% & m/z 415.20931 [M+Na]* - %
MHEAFNE CoHnOs &3 772 &4k -

IHNMR B3 (Bl- ~4) 2 HMQC (Fl= - -): " #m$ 1B et &
(6n 5.68, ddd, J=16.2, 9.6, 6.0 Hz; 61 5.61, d, J=16.2 Hz)~4 i Iy  #(6n 6.32, S;
OH 5.48, s; OH 2.68, dd, J=6.6, 6.0 Hz; dn 2.36, m; 61 2.05, m; 6 2.03, m; o 1.94,
m; on 1.81, m; 84 1.81, m; 61 1.79, m ; 61 1.63, m; 61 1.54, m; on 1.42, m) ~ 3 i
=x " 2 (6n 5.15, dd, J=9.6, 3.0 Hz; oH 2.96, dd, J=10.8, 3.6 Hz; 61 2.60, m) ~ 4 i
? 2 (OH 2.14,s; 0n 1.34, s; 01 1.31, 5; 0K 1.27, S) ©
BC-NMR (Bl= +) Bl : @it 24 2 4 22 Bt 29 ¢35 4 B A
(methyl) ~ 7 B I @ £ (methylene > H @ 1 B 5 EéEt uwk 5c124.9) ~ 5 B =
" A (methine» H¢ 4 2@ 5% 4 5 B3 et 5c76.7-60.8 > 112 2 i f4k
Foepd 8¢ 138.8 ~ 125.3) % 5 B w &g (quaternary carbon # 7 1 B g4t 0
& dc 143.8 ~ 1 i# carbonyl group dc 169.8 v 3 ®F 7 ¥  + 7k oc 86.8 -
731~ .60.8) > FEd M FAT B L4 2 5 - AT o 4 NMR Bl
5 87T - 6c169.8 ~ 143.8 ~ 124.9 ~ 86.8 ~ 35.9 ~ 344 4= 31.1 2 $46.32 (1H, s)

- 5.48 (1H, s)d&ip| i & # 2 & 5 — = a-exomethylenic-e-lactone ring -
26



7. COSY 2 HMBC : *H-'H COSY (Fl= + =) f~ HMBC R# (Fl= + =) o
B2 B T o

8. NOESY Rl : %ﬁ“é NOESY Bl (Bl= - w )z B Bt S92 2 f i

& o
2o it &4 2 chlH & BCNMR #&d;
position  H 3¢
1 2.60 m 35.9 (CH)
2 2.05m; 1.42m 32.9 (CH2)
3 2.96 dd (10.8, 3.6) 60.8 (CH)
4 60.8 (C)
5 2.68 dd (6.6, 6.0); 1.81 m 42 4 (CH2)
6 5.68 ddd (16.2, 9.6, 6.0) 125.3 (CH)
7 5.61d (16.2) 138.8 (CH)
8 73.1 (C)
9 1.63m; 1.63 m 38.2 (CH2)
10 1.79 m 26.6 (CH2)
11 5.16 dd (9.6, 3.0) 76.7 (CH)
12 86.8 (C)
13 2.03m; 1.94 m 34.4 (CH2)
14 2.36 m; 1.39 m 31.1 (CH2)
15 143.8 (C)
16 169.8 (C)
17 6.32s;5.48 s 124.9 (CH2)
18 1.27s 16.4 (CH3)
19 1.34s 30.9 (CH3)
20 1.31s 26.8 (CH:)
OAc 2145 20.9 (CHs)
170.9 (C)
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iR D41 1o4p HPLC &7 4 ZrH & 3% 3 7% ) 5 n-hexane/Ethyl
acetate/Acetone (3:1:1) » ~ Zis F 3 it £ 3 (1.8 mg) -

CEPEE O d R

HNMRBIH#(®- 1) ¥R 4B A -3B7 A -8BLH7 A1
[

it &4 3 ™H NMR Blgigd w428 mi £4 3402009 #d Li % 4%
# t Helv. Chim. Acta =it & 4 sinulaparvalide B 7 4p IF e0& & > F]ut fx 2

L &% 3 % 2 &rit &% sinulaparvalide B -
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2=~ &4 30 1H & BCNMR #dk

position  'H 13¢

4.81m 31.5 (CH)
2 1.50 m; 2.02 m 37.2 (CHy)
3 3.70 dd (10.0, 2.4) 74.9 (CH)
4 85.5 (C)
5 1.87m;2.12m 38.1 (CHy)
6 1.75m; 2.03 m 28.1 (CHy)
7 4.05 t (6.6) 82.7 (CH)
8 84.1 (C)
9 1.65m; 1.96 m 33.1 (CHy)
10 1.75m; 2.15m 27.0 (CH>)
11 4.24 d (6.6) 81.2 (CH)
12 87.1 (C)
13 1.95 m; 2.022 m 32.1 (CHy)
14 1.12m; 2.15m 31.9 (CH2)
15 146.1 (C)
16 170.0 (C)
17 6.225;5.40 s 122.4 (CHz)
18 1.21s 20.8 (CHa)
19 1.21s 25.6 (CH3)
20 1.32's 31.2 (CHs)
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(=) ~ 3,4:8,11-Bisepoxy-7-hydroxycembra-15(17)-en-1,12-olide (4) i* & T
i 2[R+

1. A~#igi c 1% o 4p HPLC &7 A~ 38 » &% 7% vt &) 5 n-hexane/Ethyl
acetate/Acetone (3:1:1) > » #is @ 3| i* £ 4 4 (1.4 mg) -

2. AP G d MRk o

3. 'HNMREIHMB-L=): PHRT 4B A 3B A -8BL" A1
B o

4, &% 45H NMR Bl Gd W4 g3 m £ 4402009 #4 Li % 43
% i Nat. Prod. Res. =z L & +
3,4:8,11-bisepoxy-7-hydroxycembra-15(17)-en-1,12-olide # #p I chd & » ¥
A G & i 4 = ¢ S & P

3,4:8,11-bisepoxy-7-hydroxycembra-15(17)-en-1,12-olide*® -

35



e~ it &4 45 H e BCNMR #kd;

position  'H 3¢

1 2.97m 34.9 (CH)
2 1.50 m; 2.02 m 29.8 (CHy)
3 3.05 dd (10.4, 3.2) 60.8 (CH)
4 59.9 (C)

5 1.87m;2.12m 35.7 (CHy)
6 1.75m; 2.03m 27.3 (CH)
7 3.56 d (6.6) 77.9 (CH)
8 85.4 (C)

9 1.65m; 1.96 m 34.3 (CHy)
10 1.75m; 2.15m 26.8 (CHy)
11 4.34 d (8.0) 83.5 (CH)
12 88.2 (C)

13 1.95m; 2.022 m 33.6 (CHo)
14 1.12 m; 2.15m 33.2 (CH2)
15 145.6 (C)

16 169.6 (C)

17 6.22s;5.40s 123.6 (CH2)
18 1.26's 17.0 (CHs)
19 1.30s 29.3 (CHs)
20 1.14s 16.4 (CHs)
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- / ) . : ; . Vo o A
A R NS W ) D | /L WAV e R S

T T —r—y - o L B e
ST 6.0 5.0 4.0 oo u B . 14

Bl- L= ~it&% 42 'H-NMR Bl

(I)~ i LR

RAR 3 4p 27 o 3 Sinularla querciformis 4 & it 7 3] chit £ 4 14 & {7
#]x 3] fMLP/cytochalastin B 115 4 ﬁvg PMe ka4 AZF 33 (superoxide
anion) #2384 F-v fix(elastase) erndiid WiHiESk o F RS PR &5 2 HlE

6 B EFRIAN 0 deT AT

# I ~ Effects of pure compounds on superoxide anion generation and
elastase release in fMLF/CB-induced human neutrophils.

superoxide anion Elastase release
compounds
Inh % ICso (LM) Inh %
1 11.24 + 3.15 14.02 £ 1.87
2 43.40 £ 5.50 8.09 £ 0.96
3 10.91 + 3.40 13.27 + 2.69
4 9.68 221 6.50 £ 0.84

Percentage of inhibition (Inh %) at 1 xM. Results are presented as mean + S.E.M. (n =

3). **P<0.01 compared with the control (DMSO).
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B~ 5

-%;;

- ~ #4293 # Sinularla querciformis i (7 2 2R p I B L LY o d e o
e BHAIIEFAI R LS > LW EA BRI X AR 44 Querciformolide
G (1)£ Querciformolide H (2)» 11 2 & & &= 24 it & 4> 4 %] &_Sinulaparvalide
B (3)¥ 3,4:8,11-Bisepoxy-7-hydroxycembra-15(17)-en-1,12-olide (4) -

oA B L E R 54 1-4 A ul$twe A 24 AgF 33 (superoxide anion) £2
s 3-v fs (elastase) gl R RS o I £ 2 HEE 0 fEy B F I
#1751 (1Cs50 8.09 £ 0.96 uM) ©

=~ AW Ed 30 #4444 Sinlarla BEF BTG ARG EROF K AT KL
1 E 3525403 @ Sinularla querciformis &7 2 47 » B2 N R B R

o #\j\ﬁﬁzaﬁp AT BEUEED BT ERL %%%;Tgﬂ L% o

E~AKREY

- ~ ¥ E 4 5® @ Sinularla querciformis L2 Ay A E A0 0 AR HRP LT
FegpEhugmm o 2R SR SHA T AT

S FR S 24 Gy 5 B F 44512 (1Cs0 8.09 £ 0.96 pM) 0 B F 44
Pt EPRE LR S REA P EEMGZFAY  IREFREIT R TR
FARM TR B E R FH o R AR BT S TR A F R ) e
AR > NESEFBFELP Do

EONAFELRENLRRELESE L AEY O TRRE G REFTREF 2
LS IS LR R SALE S SRS S L FE SR S VSR A Ry L

DPen T  FELIAIHREFRBRFNLREAT DBEES o
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