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Abstract

A chemical investigation was carried out on a crinoid Comanthus parvicirrus

collected from Hengchun Peninsula in the waters of Southern Taiwan, which led to the

isolation of three natural angular naphthopyrones (1-3), including one new compound,

8-hydroxy-5,6,9,10-tetramethoxy-2-methyl-4 H-benzo[#]chromen-4-one (1), along with
two known compounds, comaparvin (2) and 6-methoxycomaparvin-5-methyl ether (3).
Their structures were assigned based on spectroscopic methods (including IR, UV,
HRESIMS, X-ray, 1D- and 2D-NMR spectra), and by comparison with those
previously reported in the literature.

The compounds 1-3 inhibit the expression of the pro-inflammatory iNOS
(inducible nitric oxide synthase) and COX-2 (cyclooxygenase-2) proteins in

lipopolysaccharide (LPS)—stimulated RAW264.7 macrophage cells were also evaluated.
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- 2020 10 * 5 E WA SEH PR ELDEEX RES O
Compound Marine Organism Chemical Classes Therapeutic Use
Lurbinectedin Tunicate Alkaloid Solid tumors
Trabectedin Tunicate Alkaloid Solid tumors
Midostaurin Tunicate/Actinobacteria 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 Nucleoside Leukemias, lymphomas
Cytarabine Sponge Nucleoside Leukemias, lymphomas
Nelarabine Sponge Nucleoside Leukemias, lymphomas

3 -

2020 & 10 * =+

BT Rl R RSO

Clinical ; 2 2 FDA Orphan
S:atl:: Compound Target Payload  Marine Organism  Therapeutic Use Drug Des;gn:tion
Phase | ALT-P7 HER2 MMAE  Mollusk/Cyanobacteria  Solid tumors Gastric cancer
Phase | RCS88 Mesothelin ~ MMAE  Mollusk/Cyanobacteria  Solid tumors -

Phase | SGN-CD228A CD228 MMAE  Mollusk/Cyanobacteria  Solid tumors -

Phase II CX-2020 CD71  MMAE  Mollusk/Cyanobacteria ot "™ :

4 ymphomas

Phase 11 Disitamab vedotin HER2 MMAE  Mollusk/Cyanobacteria  Solid tumors Gastric cancer

Phase II RO E ) AXL MMAE  Mollusk/Cyancbacteria  Solid tumors 2
vedotin 4

Phasell ~ edimtuzumab - yyg a4 MMAE  Mollusk/Cyanobacteria  Solid tumors :
Phase II L MET  MMAE  Mollusk/Cyanobacteria Solid tumors :

vedotin )

Phase 11 Tisotumab vedotin TF MMAE  Mollusk/Cyanobacteria ~ Solid tumors -

Phase | FS-1502 HER2 MMAF  Mollusk/Cyanobacteria  Solid tumors
Phase 11 AGS16C3F ENPP3 MMAF  Mollusk/Cyanobacteria ~ Solid tumors -

Phase 111 NG e EGFR MMAF  Mollusk/Cyanobacteria  Solid tumors Glioblastoma

mafodotin ]
BALAT ELRFRI AP BE N F A A
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12 % » & %W &_d Comantheria briareus ¥2 Comantheria rotula ® % 3 {8 i+

& 4 2~ ® Comanthus parvicirrus ¥2 Capillaster multiradiatus » 3% 18 * & 4 2-8+7

Comanthus parvicirrus timorensis /» 3 J& 8 i« & 3 9-11~® Colobometra perspinosa

BIE L & 4 12° 22 Comanthus bennetti » 3L iE 17
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| & &% 7 Comanthus parvicirrus * ¥ & 5§

Phylum Echinodermata (% & # 4= [*)
Class Crinoidea (i 7 & 4h)
Order Comatulida (% * # P )
Family Comasteridae (#7332 % %)
Genus Comanthus (7% # =)
Species parvicirrus | % & % i
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$ A K 1

Merck,silica gel 60 (230-400 mesh ASTM)

R 4
Si gel 60,F254,Merck

BT E AL

Ascentis® Si HPLC Column 250%21.2 mm,5 pm

VARIAN,Polans 5,C-18 250x10.0mm,5pm

TLC &g ¢ &4
10%Fr e -k 7% i
%
1+ & ’=z(n-Hexane)
¢ p& ¢ fin(Ethyl acetate)
P Bk (Acetone)

= % 7 “=(Dichloromethane)

=)

A% (Methanol)

=y

#* % i (Chloroform-d)

=~ RERH
N ST &

LABCONCO FREEZONE 6

B3I T

METTLER TOLEDO AB104-S

PR IR SRS

TEDIA ~ Merck HPLC &
TEDIA ~ Merck HPLC
TEDIA ~ Merck HPLC
TEDIA ~ Merck HPLC
TEDIA ~ Merck HPLC

SIGMA-ALDRICH

Evaporator ,Rotary System (PANCHUM SCIENTIFIC CORP.)



Process Cooling Unit (PANCHUM SCIENTIFIC CORP.)
EYELA N-100 » N-N series
AEACh B
FC-401/2000 PLUS
B A R Ap KT R
Hitachi, pump L-7100/L-7110
MORAR PR R IR R
Varian Mercury Plus FT-400
Varian UNITY INOVA-500 FT-NMR
R
Model UVGL-25Mineralight Lamp multiband UV 254/365 nm
Thermo Scientific Nicolet iS5 FT-IR spectrometer
5k ok R 2
Jasco P-1010 digital polarimeter
T
Bruker 7 Tesla solariX FT-MS system
o sl TR nt S RE A S

Ageka Technologies FS-9200S Medium pressure rapid purification system
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By EEN
- ~ /] ¥ 4& £ Comanthus parvicirrus s i« & 3¢

| & & & 7 Comanthus parvicirrus (3964.5 g, wet weight) 5.4 ik 50 18 » &
WicE 25715 genk i L AR RS R 0 BEET M R RE A
EtOAc ¥ it i7de % » i 5 X 2e 5P B FAREMAEI EP 5 o

B P2 R RpRIESEE > @R R S 0 £ 2 EtOAc-H20 (LD 74k 4~

% (partition) » ¥ 3] EtOAc % ee ¥4 (617.66g) ° EF 2 4= F 1% 3L eha %

~

Bl TR ER > BAF H A ~ 500 mL e fee fingr 500 mL kP (R
Z) RBEA AR RS MR > FE G 10 s B R (e he fig
BiR)E o L4 r 500mL ¢ fET a2 T R R(CKIZR)EF®E X F B BT R F B

Bz bR bR T ER R R EARE R 9474 22 EE g o

O EPP R REAE RS
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Ble ~ F 300 %

R 3441 * ¥4k 4772 (column chromatography) i 7 4= 9 e 3> 3E * o
B ouA| G # % > 1 & = (n-hexane)/¢ fik ¢ fig(ethyl acetate)/[3 fiF (acetone) 32 &
BE G PRREFHRPEARI) FAd 100% & e k= (n-hexane) > & B A W
% n-hexane/ethyl acetate(100:1) ~ (70:1) ~ (50:1) ~ (30:1) ~ (20:1) ~ (10:1) ~ (9:1) ~ (7:1) ~
(5:1)~(4:1)~(B:1) ~(2:1) ~ (1:1) ~ (1:2) ~ (100% ethyl acetate) 2 100% f7 ¢ (acetone) °
A & 38 3| fractions 1-30 o

2 {4 - @ fractions SR BIKHES - f17* Piegx & R(NMR) % & RI( L F
+) £ % 'H-NMR (400MHz) Bl# «n5iie— # 4% fractions 4 Rt - ¥
A e o e 7 E K 4~ 7(TLC) k£ 4% fractions if § ei&idif 2 15 5 F H% R (L W

) AIF R A R A REEE - A RTHR(LE )
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B+~ i 45 R(NMR)IE 7 1+ & 3 4l se
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Bl= ~ 56k A 47(TLC)R 7 A 3is i il
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d§ 238 MeiE K 4k A 32 fractions 0 4% 'H-NMR (400MHz) B3
I ELiE - HiE 4% fractions ki {7 E K 4 47 (TLC):E # fractions if § ik ik
BAE S iR H A1 Foona ik Ap A 47 R(HPLO)E 730 i 7 S (L B4 ) 4 3is 4
WEREAR ) AR EE TS SR E(ARI ) AT p
BAhFE S BRI N R R 2 BRFFIRMEE SR 4o NMR -

Wk s bk R (FTIR) ~ & = F 73 &k (FT-MS) 2 x-ray £ 3 & % &8l - %)

B4 ~ Bocic ik 4p A& 47 R(HPLC)iE 7 30 it & 3
15
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Comanthus parvicirrus (247.86 g, dry weight)
l Extracted with EtOAc

crude extract (94.74 g)

Silica gel column
H : n-Hexane 1 2

Hexane/EtOAc/Acetone/MeOH gradient elution
E : EtOAc =

A : Acetone Fractions1-30
NP : normal phase l

Fraction 15 (3657.5 mg)
Silica gel column
Hexane/EtOAc/Acetone/MeOH gradient elution
Subfraction 5 ( 676.1 mg)
l Silica gel column

Hexane/EtOAc/Acetone gradient elution

Subfraction 5 ( 312.9 mg)

Silica gel column
Hexane/EtOAc/Acetone gradient elution

Subfraction 4 (216.7 mg) ~ Subfraction 5 (92.1 mg)
| NP-HPLC H/E =4:1

e

2 3 1
(19.0 mg) (2.5 mg) (8.1 mg)

Bl = ~ | 3% 1~ Comanthus parvicirrus 2_ » 37 4% ]
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D ARG EFBELET
B P aggs i UEEARMES S LI SRS TR
FERLIY Gz MM R Y TARFRFES
(1) &4 & (NMR): f1* & ¥ - g% 2 DEPT (Distortionless Enhancement by
Polarization Transfer) % fpFp|iRiv &4 ¢ #7% &7 CHs »
CH2~CH %2 C ehdcp » T % T 7|2 AP s B
5] 40 ¢ COSY ( Correlation Spectroscopy ) ~ HMBC
( Heteronuclear Multiple-Bond Connectivity ) ~ NOESY
( Nuclear Overhauser and Exchange Spectroscopy ) %
HSQC ( 'H-detected Heteronuclear Single-Quantum
Coherence ) % 4p Af B3¢ » 2 (7 1 £ ¥ S o
(2) Bz EEE o RFR (FTIR) P FEiRit &5 SH 1 hj 7 & A2550 -
(3) F# ik (MASS): f1* @ Mizjsmpl e it &4~ + & - § fRirHiemani &
PN
(4) % hk/v LkkFik (UV/VIS): ek kit &4 2 B4A)50 -

(5) X-ray k38 th © FERL i & 42 B HBH N -
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ER R SR

FAF B dpd TNESHRME 2 PR TAL 2 - @ P B ER R
Flo B AL F o P Dt LE B AN 0 € BRI AR e E R
¢ (macrophage) 4 it % fiwm e frk > EF R ALEF BB EHIFE & D
¢ o Bt STA einimte ed & 5 TNF-a~ IL-1B ~ [L-6 %8 ik ¢ 2 i
- F EfF (NOS) frm B2 F 5 (COX-2) %% X v chdm -
d 3% INOS 7 F R4E{rit 45 30 > #TILF ¥ - Fﬁ’éfﬁw»]z% vig - F 0t § i
Bl o sefE 6% > a COX-2 § A2« gl LFF doemv FPRFE > F3s &
W Hhechig 2 o
1.9 % A2

&% jJ&_ ATCC B% o] HEwim?e (RAW264.7) fft 2 8 2 % L LA F
oo Blmie & g F 10%%2 & iF (FBS) «nDMEN 33 & A - & 33 & AP 4
»~ 4 % streptomycin (100 pg/mL) = penicillin G (100 pg/mL) » 2_ {5 #-#2 & 3% §
5% CO2~37°C 2 EEBRHPN > e d £ D= 1 A2 RFJ* trypsin i&
FHMEEE > G336 o Eis BFF UE%R o+ RAW264.7 8 % & 10 cm
BAhr ¢ o mieBcp ¥4 A 3x10% cell/mL » f4c ~ lipopolysaccharide (LPS,0.01
ug/mL;sigma 1.2654) 16 -] pFisJc & m¥e o @ Fugf XL F sk > Pl E3 40 » Fipli £ 4
10 ~ 4818 2 7 e LPS -
2.iNOS 4= COX-2 F-v ¥ # & 2 & 45 (western blot)

#yz e RAW264.7 4r > 200 pL lysis buffer (50 uM Tris [pH7.5] ~ 1 % Triton
X-100~150 uM NaCl1~0.1 uM EGTA~0.1 uM EDTA ~ 10 pg PMSF ~ 1 pg/mL aprotinin -
0.2 uM Na3VOs 2 20 uM NaF)o & aJd2 {8 eniF P14 4 °C 12 15000 g #ps 30 & 480
fc &+ i * Bio-Rad DC protein assey kit fo F#ip[ 3§ 48 4 477 6 & K p|F R4~ 0
0 FER -

EHE LD ’F i #-v (bovine serum albumin, Sigma Chemical Co., St. Louis, MO,

USA) Ta B i@ do FHREERY K> 3% pbd M5 Fpld2 o ik
19



Boo BRI Y EEDEFERY 9 F (20 % SDS, sample buffer, 10 % glycerol, 10 %
2-mercaptoethanol, 0.1 % bromophenol blue f- 50 pM Tris ) ¥ ** 10 %
SDS-polyacrylamide *}48:& {7 & A &~ 3> 4 15 #3483 § »* PVDF % ( 0.45 um pore
size, Immobilon-P, Millipore, Bedford, MA, USA )> £ * 3 5 % " 54 ch TTBS
( Tris-HCL 20mM~pH 7.4~NaCl 137 mM = Tween20) ** 2§ F 1 /] pF F1 4°C
MR i ® b K 27— Bl INOS & COX-2 A% T ad2 3 | pFis 2 TTBS
7 3 =% » {22 HRP-conjugated 2. anti-rabbit [gG 248 (1:2000) 2 ZE T F &
3Pt TTBS jjrie 3 = » &6 * 73 3,3-diaminobenzodine (DAB) 4 ¢
( 10 mL, 150 mM, NaCl, 5 mM Tris-HCI, pH 7.4, % 4 uL 130 % H202 ( 3.52 mM ) %
40 uL DAB 25 mg/mL (0.277 mM )) g —‘ﬁ m ECL %4 » #* B-actin ¥ % internl

control o 111213

20



IL‘F,L 2%z 4%

AR HRAHEREFZLEIBNEC JHAB RG] 58 Comanthus
parvicirrus £ T X R E X0 FT > LHEF B E It X R 5P
¢ 3 - BATIY & 8-hydroxy-5,6,9,10-tetramethoxy-2-methyl-4H-benzo[#]chromen-
4-one (1)1 2 & i & &rit & $= comaparvin (2)¥ 6-methoxycomaparvin-5-methyl ether

(3)r B 1t F B BT

21



(- )~8-Hydroxy-5,6,9,10-tetramethoxy-2-methyl-4 H-benzo[ #]chromen-4-one (1)
QS FEN T

LEF 1l 5% ¢ HH@B.1mg) i 4p HPLC ~ &2 i+ # 3 /% % n-hexane/Ethyl
acetate (4:1) o IR k(B -+ »)¥ gL 5| 3456 cm' (hydroxyl group) ~ 1715 cm™!
(o,,B-unsaturated carbonyl group) ek fc - H i1 247 ESIMS Bl (Bl -+ = )ehi & 3 £
% 369 [M+Na]"» & f247 HRESIMS (B ~):% % & m/z 369.09466 [M+Na]* (3* &
& m/z369.09447 [M+Na]") > =11 H 2+ 385 CisHisO7> £ 3 10 B 72 &{r i o %%
d BC-NMR (- +#4-) o DEPT(R=- +-) M@t &4 13 18 Bat
He & 72 5B7 & (methyl @ 2 4 B3 % 7 3£)~2 B=x? FH(methine)* 11 Bz &%
#%(quaternary carbon ¢ % 1 i ketone group d¢c 177.6) > %ﬁ d o FIE spit &4
15 FXvtmfrag o

&4 1 & £45d 2D NMR Flg#eniads k2 o 5d HMQC (-

)2 HMBC(Rl= - = )i o4 > f 2T B B2 50 Ha-11/C-2 fo C-3 » 11 2
H3-12/C-5 ~ H3-13/C-6 ~ H3-14/C-9 £ H3-15/C-10 7z 27 i 2 & vbem fp B 28 =
B 0¥ ¢ s H-3/C-2 4o C-da > H-7/C-6a ~ C-8 ~ C-9 fr C-10a ££ %5 7 il 2 % e
b d g o Z 417 UV LB EBARRd 4 S Bt 5 > 1 8
12 UV sfciE 5 250~288 ¥ 354 nm> ezt B T#?& A BT eten R RE it & o

AR RY CEefEH AN EPELLMBI ) £ R LS
Xeray S50 (R T) 0 AL 1+ £ 4 4+ S0 PO SRR FT S 40 5 4
% % 8-Hydroxy-5,6,9,10-tetramethoxy-2-methyl-4 H-benzo[ #]chromen-4-one °

22



B-+t= - it&4% 12 HMBC it # B
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BT~ i &4 12 Xeray SHfE45 Fl

2=~ &4 1 'H &2 BCNMR #4h

Position  Jn® o type®
2 163.2,C
3 6.25 s 112.5, CH
4 177.6,C
4a 1154, C
5 145.6, C
6 143.9,C
6a 129.9, C
7 7.49 s 101.2, CH
8 111.7,C
9 141.1,C
10 149.2,C
10a 151.5,C
10b 151.8,C
11 247 s 19.9, CH3
12 395s 61.8, CH3
13 4.00 s 61.3, CH3
14 4.09 s 61.2, CH3
15 3.99s 61.4, CHs

aSpectra recorded at 400 MHz in CDCls at 25 °C.
bSpectra recorded at 100 MHz in CDCl; at 25 °C.
“Multiplicity deduced by DEPT spectra.
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Analysis Info
Analysis Name  DA\Data\g1\ST1565655_D00003.d 5282021 4:45.29 PAL
Method broadband first signal
Sample Hame 5T-15-5-5-5-5 Instrument: FT-MS  solariX
Comment ESI Positive
Intens.
wi08 i
B
269

B

4

2

47 £
34
264
alz a0
e
3 Mz 3
0 l\lu LI.lIHLLIJ [ I| i Al R.sul
220 240 260 2230 300 320 340 360 miz
[—ms ]

Bruker Compass Datafnalysis 4.0 printad: B/28/2021 4:45:20 PM Page 1 of1

Bl =~ i a4 12 SRR
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Mass Spectrum SmartFormula Report

Analysis info
Anslyss Name  D\Datag1'ST155555_000004 d Q282021 4:48:14 PM
Method breadband first signal Operator: YU HSIAO-CHING
Sample Name  ST-15-5-5-5.5 Instrumant BRUKER FT-MS solanX
Comment ESI Postive
Intens
s
12 368 06455
0 ﬂ
[+1.]
08
044
02 J
W00 B02 | A0 | D08 | 908 | MG10 | W12 | I831a S8 | 36910 T e
[~ 5T155555_C00004. 0. /M5 ]
Meas miz & Fomua Seore mz e [mDa] erippm] mSigma rdb & Conf  N-Rule
60066 1 CISHIENaOQT 10000 3600647 019 05 346 95 even ok
eSS T 1 o
& 2 sgng s &7 Fuidl3s punssas = asen
TR s s WNREGRE G MGG H
AN \/ bt/ mmimagants & LY | i/ YR TEY \
| Y \Y Yif ¥ = =5y ¥il WYY )
|
[i |
I },| i
N 9 UV A |y — o ot R, ' ¢ B\ VR S
""""" LN NN B i R S OSSR faf-7 "R o e
| )| Ayl |
2 A 3an4 8
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(=) ~ Comaparvin (2) i & = i3 2 f#47

L 2 LEF WA (190 mg) o M HPLC A 2 3% 3 7% %
n-hexane/Acetone (5:1) = d 247 ESIMS Bl 1 & 5 5 323[M +Na]" (Bl= +
w)effd BC-NMR(Fl= + = 2w )R @i 6424 170 HE ¢ 5206
PRAEZIBFFOR)2BL A ABIT AR OB o d U FAFT
Pl & 2 5 F X el ik 4 o

&4 2 chi 4D & LJEY 2D NMR B3 hjzds ki = - igd HMQC (1=
-+ = )2 HMBC(Bl= + 4 )egfes > d 10T B 5 :H-11/C-2 f C-3 5 12 %
Hi-14/C-10 /2% ® &t dde g oot ¥ 2% 28 o £ 12 e

A £ 4 2 shig4E 5 comaparvin e 6
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o v &% 25 'H & BCNMR #d

Position Ju® dc? type®
2 1699, C
3 6.29 s 109.8, CH
4 1829, C
4a 157.5,C
5 109.0, C
6 6.80 s 105.0, CH
6a 156.7, C
7 6.59d(2.4) 96.1,CH
8 1049, C
9 6.41d((2.4) 101.5CH
10 1598, C
10a 141.0, C
10b 156.1, C
11 2731(72)  363,CH:
12 1.90 m 19.8, CHz
13 1.06t(7.2)  13.5.CHs
14 3.99s 55.9, CH3
5-OH 12.82s

aSpectra recorded at 600 MHz in CDCl; at 25 °C.
®Spectra recorded at 150 MHz in CDCl; at 25 °C.

“Multiplicity deduced by DEPT spectra.
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(2)~ 6-Methoxycomaparvin-5-methyl ether (3) it & 4 Hi 2 f#47

L 3 L E SRR (25 mg) uE4p HPLC A3z %% % 5
n-hexane/Ethyl acetate (4:1) - ¢ X f%47 ESIMS Bz i & * B 5 367[M + Na]" (B
=) Ff BCNMR(Rlz L - 24 T )R# @it 2433 19Bs 29 ¢ 5 4
BOA(E Z3BFFIA)2BLTA3BATAZ 0B spl o d 0 T
TR & 3 E B Dl i 5E o

it 3k & 2454 2D NMR Bl chf#ds k= - .54 HMQC (Bl =
+ 2 )% HMBC(® = -+ = )&l et > d 12 B 932 55 Ho-11/C-2 fv C-3 » H3-14/C-5 ~
H3-15/C-6 r1 % Hs-16/C-10 #£ 2.7 A2 [ A e B ovtvaa fib 4 28 28 o £ 4945 % o

PR E s w o i £ 3 ehg 5 6-methoxycomaparvin-5-methyl ether 7
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I ~ it &4 35 'H & BCNMR #id;

Position Ju® dc? type®
2 167.0, C
3 6.26 s 111.4, CH
4 178.3, C
4a 114.1, C
5 146.5, C
6 143.5, C
6a 135.1,C
7 7.18d(2.4) 97.3,CH
8 107.9, C
9 6.67d(2.4) 99.1,CH
10 1598, C
10a 158.8, C
10b 153.7,C
11 2651(72) 358, CH»
12 1.85m 19.7, CHz
13 1.03t(7.2)  13.6,CHs
14 397s 56.0, CH3
15 395s 61.2, CH3
16 398s 61.8, CH3

aSpectra recorded at 600 MHz in CDCls at 25 °C.
Spectra recorded at 150 MHz in CDCl; at 25 °C.
“Multiplicity deduced by DEPT spectra.
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(z) 2FFEdmes

#) X5 % 75 Comanthus parvicirrus » 3 v @ 5lehiv £ 4 1-3 > 2758
U BRI T2 FE I &7 S 4% (lipopolysaccharide, LPS) 3% % 1] &
Ergin?e (RAW264.7) #7A 24 e Lt dv B - F 1t § & 2pF (INOS) M2 % =
Ak F CpF (COX-2)e &4 1 ¢ 3% INOS & ¢ #cds adrd| it * £ 4 1-3

F 4 COX2 it f Frflocd (B2 L= ) e FoEFIoT 457 (2 2)

INOS COX-2
iNOS - - COX-2 e e— e
p-actin — . o e [-actin — — o cm a—
120 - -
? 100 4 1 .’.{. 150 4
=X =
M N
’6 (]
o
{ 80 4 x g:
g S 100 1
2 * 7
X2
o 40 4 o
8 % 50 4
Z O
20 4 9
0
LPS + t + +
10 pm - - 1

Bl= - = &4 1-3 % iNOS & COX-2 2 Frf|»ck

%2~ 1 &4 1-3 % INOS 22 COX-2 2 r ] #chh

iINOS (nitric oxide synthase) COX-2 (cyclooxygenase-2)
Compounds

LPS 10 uM LPS 10 uM
- - 13.96 £5.76 - 1.06+1.16
- + 100 + 6.09 + 100 +5.86
1 + 5726 £ 6.14 + 158.19 +£26.29
2 + 114.87 £11.95 + 104.80 £ 31.14
3 + 74.59 + 3.68 + 171.37 £8.76
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B e &it & $ comaparvin (2)¥2 6-methoxycomaparvin-5-methyl ether (3) > & # it
d X-ray $ESHRIGREF H £ 5 B4 o

3R B0 A £ 13 R AR PO AR B Y 4

@ 4';’ 1 Z% =H BB BB %ﬁg ’ ‘:?-

¥ %75 % ¥ (lipopolysaccharide, LPS) 3# % e B E vfim?® (RAW264.7) #7&
“§ &=pF (INOS) M2 % - A% § it fF (COX-2)~ i

oA f g - §
£4 1 % INOS & ¢ 4l LiE 1 (57%) » e gt COX-2 fra 4 mues LI %
(158%) > s TR % AR 7k > 7 U440 P L - HT g o
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