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% 78 (DCly =9 o7l &A1= A9 HSQC 2T E# (500 MHz)S ek Zolt},
%8S (DCly 9] ob7bal|E A= A9 HMBC 2~ E (500 MHz)S UERA Zolt},
% 9% (DCly 9] ob7bal|ZA1E A9 COSY ~HE (500 MHz)S UERA Zolt,
% 102 (DCly 9] o}7bsl= A1 A9 NOESY 23 E (500 MHz)S Ve Zo|t},
T 118 o7l EAE A9 NS AFEYS e Lot

T 128 o7l EAlE A9 IV AFEZS e Zolt,

% 13& ol EAIE A9 A3 A E(D ~FEAS YER Eolt),

T U oPZbEAlE A9 B3 3K AFE UERd ol

¥ 155 CODCl; 9] o1l SA1E Be] H NIR 9= (800 Miz)S ekl o]},
= 169 (DCl; 9] oPblE A1 Bo] C NMR 2=¥E 2 (200 MHz)< LFERA Eolt},
% 172 CCly &9 ob7boll S Al BO) HSQC 2=HER (800 MHz) S e Eo|t).
T 18& CDCly 59 of7tul= Al B HMBC A% E# (800 MHz)S vrebdl Zolu},
T 19% CDCl; 59 of7tul= Al Bl COSY A E# (800 Miz)S vrebdl Zolu},
% 202 CDCly &< ob7boll S Al BO) NOESY 2= ERI(800 MHz)S e Folt},
T 218 o7 EAIE B NS AFEHS e Zolt),

T 22% o7l EAIE B WV AFEHS e Zolt),

% 238 o7l E A= Bo] A3 A E(D ~FERAS YER Eolt).

=

243 o} %A Bl He A AFE e wolt),
Az

©25% oS AlE A9 (M) AE
g vhehd ot}

L 262 o7 EAIE B (A) AE ABEES, 2D (B) HlAlolwAME BV2 AEA LPS-FE® NO A (n=3)3
LPS-8Ad 3lel ml Aol A Eoll A (C) C0X-2, © (D) iNOS ©-¥j o] utao] tigh axE ekl Zojth. A¥ A
=5L 308 FoF EZ-Cytox® GMsFe] 450 mmoll A A E 3= dFzote] Uiz MEg2 Yeth(n=5).
7] whalAe] o iAE BER BAow AAsIgow | GAPDH w=e] thdk iNOS/COX-29] AthAel A7&

&, 2 (B) Aol AE BV2 AEZoA LPS-F55 NO Ao that &

o i

%A (densitometry) & AFE&HTHn=5). Hlo|EHE 3 (mean) =SEMOE 4&4%ﬂ{w@0%1w& compared
with sample of control group. #*p<0.05, ##*p<0.01, =*#*p<0.001, and #*#***p<0.0001 were compared with LPS
group) .

27 obZbF Al AS] LPS-A=d Ale] IL-6 ZHlel gk avtsE yehdl Zolt),

ki

% 282 o7t S A= B LPS-A=d M2 HAASAE AelEFESL (A) TNF-a, (B) IL-6, B (C) IL-18
| 3 &3=2 yehd =o|th. dlolEE 33 ¢ Ao Ht £SEMO. 2 YERHITH# p<0.0001 compared
to control group, #*#%p<0.001, =#*%%p<0.0001 compared to LPS group).

2

% 29% LPS-EA3tE w Aol A Lol A o}l 7t#H|Z A= Bell 9]F (A) Akt E (B) JNK <1AFE} whuilz o] ubE ol
S yehd ot AV "ol 3 dad BER BMog AAsglen, p-Akt/Akt R p-JNK/JNK =9
AgAel A7E ErAs A&t HolE B SEMO.E JERHQITH(n=5, 'p<0.0001 was compared with
sample of control group. *p<0.05, #*p<0.01, #**p<0.001 and ****p<0.0001 were compared with LPS group).

® 302 opbHlEAlE B % GAERE(3 mg/kg)S LPS-A el E vhg-2ol A C0X-2 R INF- q o) o] tiE &)
g ekl etk () 2 B)E A4 =" BRow HEF wpez -l A 9 (0X-2(n=6) = TNF- a(n=6)
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[0133]
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[0136]

[0138]
[0139]

[0140]

[0142]
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TFEE, (O A998 H oAl &) #HE=3F Iba-1(n=3, scale bar=75 pm)E eI}, dHolg= Hd +
SEMe. 2 e AT} (##%p<0.001 and #*p<0.05 compared with the control group; # p < 0.05 compared with
the LPS group).

% 312 (A) Akt(PDB 3096) % (B) JNK(PDB 1PMN)®o] o}7t#H|SAlE B(:m=gA)o

|
(molecular docking simulations)S Z3}E YElH Zolt}. A7) AlEHAL = 2! =
AMDock W@ 1.5.25 AF&3le] 33, w& A 247 oyt E A= B9 Akt T INK Abolo] =A%
S YEbAY. AF5 A (cyan) S 4 FE5AES e 7S, AE A (nagenta) S AT FEAES e AE
e,
wye A fle FAHL e
olgl, B WS HAHE Fslo] B} AdAMsA Aiett, gy o]E A e B 4 oA¥HoR MHYys)
7] 1% Ao 2 B uwel Myt ol AAld dAHE A ofr}.
<A B2 A>

20100 19 oA ot W AA| A(dquilaria malaccensis)® FdUF  %FZ+S  Industrial Plantation
Co.(Vientiane, Laos)ZHFE F4stdtt. =F ¥ (voucher specimen)(AM-2010-01)S A&dign HAEAT4
A& Z 22 (Herbarium of the Natural Product Research Institute)ol] 7]E-8}3itt.

<E3>

LPS(Escherichia coli, 055:B5), tiM|gl<gZAlo]=(dimethyl sulfoxide; DMSO), %3dolw]=(sulfanilamide),
N-(1-y=Ze)ogdat]olql o] g4k (N-(1-naphthyl )ethylenediamine dihydrochloride), % o}l&AUYEHF
(sodium nitrite)2 Sigma-Aldrich(St. Louis, MO, USA)ZFEE] Fdstdtl. iNOS, COX-2, €5iash
(dehydrogenase; GAPDH), 323! HRP(horseradish peroxidase)-ZA3tE oG 3HA)®al o}z iNOS, COX-2, ¥
e A g A (dehydrogenase;  GAPDH)Ol  oigk  3AS 33 RE Az FAHES Cell Signaling
Technology(Beverly, MA, USA) 258 F+&3itt.

<9 >
CLEEEDIEEES L

Mitamura Riken €33 7](Japan)E o]&3to] §HS ZAASATE. JASCO P-2000 H3FA (Japan) Z 20Tl A 3
gt 3 de At IR 2FMERL JASCO FT/IR 4200(Japan) Z3-E] 858ttt #49] A (ultraviolet; UV)
2 ECD ~¥E#HL Chirascan plus(Applied Photophysics Ltd., UK) ArollA =A3gch. NMR A¥EZHLS
Bruker ASCENE(800 MHz) % Bruker ADVANCE 500 MHz FT-NMR 37| (Germany) AollA F43sIR o™, MR &9+
Sigma-Aldrich(USA) 2%-E] +9J3aldtt. HR-ESIMSE Agilent 6350 Q-TOF A= #2417 (Agilent, USA) Aol =
ARk, X-A 243 dolgE Cu-Ka WAMI(A=1.54184 A)S o]&3} Agilent SuperNova CCD HE7] Alx
g AoflA FsY. L0 w42 AFAIEFY 7] (autosampler), DAD, 2 HAH 2=FEAX (column
thermostat)ZS W]3}aL Phenomenex Luna 100 RP-C18 ZA# (250%4.6 mm i.d., 5 um)< ©]-&3}= Agilent 1260
ol Y E] AABI(USA)S AFgate] F=alatsdtt. w3 HPLCS Gilson 321 S 2 Phenomenex Luna 100 RP-C18
A%1(250<10 mm i.d., 5 um)S FHIF Gilson UV/VIS-155 #E7] A28l (Gilson, Middleton, USA)S AH&-3}
of FYsFFTt. Aoz Agg A 60(0.040-0.063 mm; Merck, Germany) = Al3}el~ LH-20(Amersham
Bioscience AB, Uppsala, Sweden)< ©]&3dle] A7 m=ZnmEIHIE #8530, TLCE Ag7F A 60 Fu =
o]E(Merck, Germany) “dollx Fastlct.  Eelol AF8¥® RE &vl= Duksan pure chemical
Co.(Gyoenggido, Korea)ZH-E T93at L, HPLCE 93+ &ulj:= J.T.Baker (USA) ZH-E A& % AT},

AE g g AEE
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[0143]

[0145]

[0146]

[0148]

[0149]

[0151]

[0152]

[0154]

[0155]
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BV2 M¥EE AMgdstuel o]dF wFRFEEH AFATH(Seoul National University, Seoul, Korea). 2371 Al
ZE st 37CY 5% CO, QlFFH|olElolA 5% A-E&A3} Awjold A (fetal bovine serum; FBS, ATCC,
Manassas, VA, USA) ¥ 1% #HYAd/~EFEnlo]alS ¥35= DMEM-F12(Dulbecco's Modified Eagle Medium
F12, Gibco, Grand Island, NY, USA)ol f=atdct. Al AEE MEES Hrshy] fste], 7] AEE 96-
A FelolEd BF(5.0x10)3ke] 37CAAN 24417 B AFMO M. o F 7] ALF LPS EA Ei
BA sloll 24A17F Fob theksl Hx=e] #gHE(25, 50, 100 and 200 nM) & st tt. EZ-Cytox Al 2F(DAEILLAB
Co. Ltd., Seoul, Republic of Korea)S AF&3}e] ME AEES AE3AY. 562 oA SFF =S vlo]a =z
ZYolE 4% ¥t (Multiskan SkyHigh, Thermo Scientific, USA)E Al&3dle]l SA&}9it).

A A A AA =A

5

A7) o o] wjFe MEES 6-9 Selo]Ed] B3 (5.0x10)8H] 37T 24417k ot liulo] e, A%
o7 MY wr9o 3FE(25, 50, 100, and 200 nM) & 1A1ZF <t AAEd =, LPS(100 ng/ml) = 24x]7F =
oF FAFEAC. o wlx o] o}AMA(nitrite) FFES 2E]A ¥ (Griess reaction)o] 7]Z3F v AW
(colorimetric method)& ©]&3led ZASIATE. FHeFsIAl, 50 nl A% WX E T3t Fao] &3+ gl A9k
(1% svpdotm =, 0.1% Yzg ogdtjolyl ojdatead, 9 5% A4h) & H7fstar, Aol 158 &t <ifulo]
Attt wlolaRZYolE 2] (Multiskan SkyHigh, Thermo Scientific, USA)Z AF&3le] 540 mmollA F4%=

g =359t EFFHORNE oA FEE ARG,

FE2-A% HEEE oA o] (Enzyme-Linked Immunosorbent Assay; ELISA)

A7} o]l MEZE wjdstar, wd MAES 3)ee] 13,000 rpmell A 58 HoF YA ST, wiek viR] Fo
IL-18, 1IL-6, ¥ TNF-a & AxHAe] A Aol wra} ELISA 71E(R&D System Inc., Minneapolis, MN, US
AE AHEst AFsleltt.

g8 B BA

f

A7) AZE 6-9 Zelol e 2447k B BFF(5x10° cells/well), ThFd o] FFBR 1AL B9
AA gk &, LPS(100 ng/mL) = 24A17F &< FA vt 7] AxE 3]st oWz & Sz N (protein
extraction buffer, PRO-PREP, iNtRON, Gyeonggi-do, Korea) % 1x QIib7}ERalas A4l Zed
II1I(phosphatase inhibitor cocktail III; PIC III, Merck, Darmstadt, Germany)o. 2 &3|AIFtE. 4TolA
13000 rpme® 204 FQF AAEE F AFAE ISAth. Pierce BCA WA ojAjo] 7] E(Thermo

o AFsta Akered
P n Yt EF 2
o] = (polyvinylidene difluoride; PVDF, Millipore, USA) ®H el &7, Ak 2= &M (blocking buffer
solution, Double Blocker, T & I, Chuncheon, Korea)= A}&3}e] 5% BSAZ Agtslar Eo]z dxk 34
(1:1000) ¢} 4CoNA WA == A5fwo] e, TBSTE AH3 5 A7) WBagdS HRP-ATE IgG o] 23HA|
(1:5000) 2} A-=ellAl 1A1ZF &<t Qo] dstdnr. 37l %S 574 38 (enhanced chemiluminescence;
ECL) A1¢F(Thermo Fisher Scientiic Inc., Lafayette, CA, USA)& o|&3&te] HAEF3IF Y. Wi=e Ax B

(densitometry analysis)< Fusion Solo A]Z®l(Viber Lourmat, Collegien, France)S& A}-&3le] =33} th.

R
I

AC)
I

EAH B4
dolH e BAY 532 Ao Hit(mean) £ H o] ¥F 2 A (standard error of the mean; SEM)E YERIRA
o}, ICs @& GraphPad Prism 8(GraphPad software Inc, CA, USA)E ©o]&3F H]A3& 39 (on-linear

regression) & AF&3le] AALEIAT. BAZA FIAHL dYEAHEY (one-way analysis of variance; ANOVA)Ol
o3 EASHATH. BAA F9XL #p < 0.05, ##p < 0.01, =#xp < 0.001 L =xxxp < 0.00012 F T},
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[0160]
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ot ety o} WAAl 2 HIFUF £7(9.0 kg)S EHstar, $F st MeOH 70%= FE3+ATH(20 Lx3h, 3
3]). FEES 7Y st A A B dEE 2 FEE(864 2)& F53, toldEdE 2, EtOAc, ¥ n-BuOH
Z d%Hor FEste] 747} 225 g, 155 g, B 289 g9 WALE FEIC

FE3 olg2 B (30 9)& A7t A AH(230-400 mesh, 300 g)o& EF&tar, p-FAH/EtOAc(7H), 40:1—
1:1, v/v)E §%F3to] 77) BYES #5800 (Et1-Et7). 28 E Et3(3.36 2)< -3 AH/EtOAc(4), 95:5—
7:3, v/v)E fE5tE Ag7 A AW a=EvrE 189 (230-400 mesh, 100g)E & ste], 978 Y B8 E(sub-
fractions, Et3a-Et3i)S F533t. Y #EE  Et3b(250 mg)ES  WHEF (semi-preparative) RP-
HPLC(MeOH:H,0, 65:35, v/v)E E#3}ed 271 3 Et3bl 2 Et3b2E 535190, 338 1(3.44 mg)S WHEF
RP-HPLC( ¢y = 11.0 min, CHsCN:H.0, 55:45, v/v)oll 98] #3& Et3bl=ZHE E&3J 1, 3 Et3b2E Wi
RP-HPLCZ F712 AA|ste] 313HE 2(2.26 mg)E 533 (4=9.95 min, CHs«CN:H,0, 50:50, v/v). °]3} 7]
FET FE 18 oMEAIE A(agarperoxinol A)Z, 31%E 25 o/l &A= BE WH3IQITE. olrt o]
T2 FHste] T 1o YERNQTE.

A

Agel 1: AT AFE olASAE A @ o= AlE Bl TE B4

A7) AN 1S 28 ol EAE AS H| M8 A% (specific optical rotation) [aly - 28.1(c 0.1,

MeOH)E  zH= o] A (needle) o Halatdth. B2 m/z 269.1745 [MHH] (caled for  CiuOs,

269.1753) A e ol ¥ o] 93] HRESI/TOF-MSEH-E] Cisll,0,2 ZAA3IA o, ol 4% (degrees)?] &

52 U, oA Aol HONR 2 HSQC HlolEl(E DE she] £@l® AAolefinic proton, dy
5.33, quint, J = 2.5 Hz, H-2), 370¢] SA|vI€l (oxymethines, dy 4.25 (td, J = 6.5, 3.5 Hz, H-12), dy 4.22
(dg, J=6.5, 4.5, 3.0 Hz, B-9), % ¢ 3.50, t, J=3.5Hz, H-6), 470¢] W&l 15 (dy 2.39-1.71),
o] wl¥l (methane, dy 1.56, dd, J = 6.5, 3.5 Hz, H-10), %2 370¢] 32} W& 28(dy 1.41, 1.02, 0.96)¢] &
AZ HERAQTH. ol E A1 A9 C MR AFEZS 3 o] LW Ba(d 140.6, 122.1), 4749] Arastd
B4 (d. 79.5, 76.1, 74.3, 70.7), L 3l}e] 43 (quaternary) ©a(d. 33.5)°] A-&3keE 157 €42 AEE o
ERATE. 2o =53 A, C-9(q 79.5)) W2 848H4 o] F (downfield chemical shift) ® dy 7.739
A H MR A5 We ©dd(broad singlet) ZEE o FEAE Al Tx Fo| 8 HAEA7](free
hydroperoxide group, -00H)¢] A& FE3I3tt. 7] dlolg el 7|x3lo], sto oF AP EAl= 1=9
BEEE Adeiy Je 3%e Bl oA A7 38 FAAL eI, o2 A A9 T
' COSY dlolEl=, % 20 UERG whel ol 370 2@ AZY A28 H-1/H-2, H-4/H5/1-6, 9 H-8/H-9/H-
10/H-129] F#aAE YERNITE. 2 IMBC dddA= H-425E (-3/C-5/C-6/C-12%, H-1282%5 C-3/C-
7/0-97 BAE Qo 7-9(membered) B4 1E] (A 1E), = 1o FAZ UERE H-H 0SY TR z

gE ek, 3, 27 6-9 B 2 -7} H-8EFE] C-7/C-10/C-122 % H-10©2%-E (-1/C-3/C-4/C-9/C-
11/C-1229] HMBC Ao 2ol o8] el o], ol Hr-8/H-9/H-10/H-128] H-H COSY A-aaAlel ol

AEAT. o5 deolHE anyate], A-iEE B C-7elA C-1229] dE2 HEAE B B-aget §3E
om, B-1g= C-103 C-12 Apolo] B4 HEXE T3 C-ringol AZHUT. webA, o7t EA1E A9 W
TEE 3% 6/6/7 A FEIA-EIY AaFH 2wl =2 AFEHJATH(E 2).
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ol7}H| E A E A9l AFhE <l < NOESY ~HEHS 7|22 dA53lth. H-10/H-12, H-10/H;-15, H-12/H;-15,
2 H-12/H-4a A}ole] NOESY A#uAS #Fsigien o= H-4a, H-10, H-12, 2 H-157} bH-9)3F
(orientation)ol ASS AAFEFTE. WHA Hy-1/Hs-14, H,-1/H-2, H-2/H-4b, @ H-9/Hs-14 AlololA #EH =
NOESY ¥} 3= H-1, H-2, H-4b, H-9, 2 Hi-147} Expe] whtldo] ZA8h walr] q-wlskdS el

olZFH|EAl & A9 HfF el wjde T 3o yEhd vt o] Cu-Ka WA (radiation)(1=1.54184)% o]-&3F
4A X-A 3E B 93] A% %} t}. olol wal, ot E A AY JAEEHE 65,7R,95,105,125% 3
A A= AT

o9} mlR IR, 7] AAd] 1o wE} ol E Al BE uAFIHAE [al, + 108.3(c 0.12, MeOH) S 2=
Aol A (Mo E Z(petroleun ether)-dlBolAHO|E, 8:1, v/v)oR FEETE. o] BEAAE pn/z
253.1808 [M+H] (calcd for C15H2503, 2531804)011/‘194 00“31}5}% O]'\Q: quz'_oﬂ 7]_?_—5]‘04 C15H2403§-
FEHYOH, oF 459 EXIE Uit} oprtHEAIE AY EAFHT vluste] o7 EAlE B 16 I
@9l (mass units)9] €42, o7l EAIE B +F F9 e ata AR HAE YERT. ol EAIE
B2l 1D NMR dlolEl= o7l &A= A2l A FAIF oW (F 1), ol o/ EAIE B7F o7t ZAE A9 &
a3k 6/6/7 38 FAH =4S MRS YERAtH(E D). 28y, oflElEAlE B ol7MHIEAIE ALY FE Aole
o7 | ZAIE Boll = ®Ea C-9o0lA J=FA7]O 93 ot EAlE Aol i fEl J=EAEES XSl
AT, d 79.590A BrA (-99 33A ol%L olrtH|EAE BolA 4 65.57FA HLA o]mH (upfield-
shifted) ¥ | o7 EAlE Aol UM 4 30.4904 B4 -8 2 q 47.0°14 &4 C-109] 3}8t3 o]s& 7z}
7t 39.1 B ¢ 52.42 WFoF olEx ¢t H-9=KE (-7/C-10/C-11/C-122, H-10©.2 %€ (-1/C-3/ C-9/C-
11/C-12/C-14/C-152, H-122%-F (-2/C-3/C-7/C-9/C-1022] HMBC & AA = -7 L (-128 A E3t=(via) A
2 B, 8 C-10 B C-125 S (through) ©a BIIX O] EAE GAslth. op7boSA1E B A=l Hl
g& NOESY A##AZ 22349 th. A= H-1, H-2, H-9, H-10, H-12, Hy-14, 2 H;-159) wjdkS 8 NOESY
@A o3 olrtulEAlE A AT FUSA AASAHE 2). AlE] i
Qg 33HE ol7lElEAlE B HuFH< wide A B ~¥EYH 4S8 F
. o7t E A Be] #EE ECD AFHER HolHE o/tu|EAlE A9 1R 3]
% 6S5,7R,95,105,1252 , =, o}7}¥| 2 A BE W33 AAH ).

\e

9 4S9 wAge) A%
7w BASAT (%
2l

datglar o

NI
1-FU

om
[0}
©
mN
=
)
ro,
=
e

O}7FEEAIE A 2 o}7}E|EAE Bl tlE) SAE 1D 2 20 MR ~FEHAT NS, IV 2 ECD ~HEH 9 33} 3
A ARE 474 = 5 YA 14 2 = 15 UH] 249 e e, 1D \MRe] & 9]3E 3% 1o QoFsta, of7t
HEZA = Aol 3t A4 dlolg 2 Fx /fA (refinement)S F 200 oAHoZ A ST

1
Noo fops = A1 AL ob7bsll = A3 B(2)'
&u(J, Hz) Se &u(J, Hz) Se

la 1.84 d (14.5) 36.1 1.91 d (20.0) 36.2
1b 1.71 dt (14.5, 3.5) 1.71 m

2 5.33 quint (2.5) 122.1 5.30 dt (4.8, 2.4) 122.0
3 - 14.6 - 139.7
4a 2.39 m 27.6 2.40 dddd (11.2, 10.4, 6.4, 3.2) 27.8
4b 2.08 dd (12.5, 4.0) 2.10 ddd (11.2, 6.4, 4.8)

ba 1.95 ddd (11.0, 8.0, 3.5) 34.6 1.96 dtd (10.4, 6.4, 4.8) 32.7
5b 1.72 ddd (11.0, 7.0, 3.5) 1.66 tdd (10.4, 6.4, 3.2)

6 3.50 t (3.5) 74.3 3.69 m 73.6
7 76.1 - 76.6
8a 2.10 dd (15.5, 3.0) 30.4 2.09 dd (14.4, 4.8) 39.1
8b 1.84 dd (15.5, 4.5) 1.48 dd (14.4, 5.6)
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[0171]

[0172]

[0174]

[0176]

ZIHSd 10-2023-0150712

9 4.22 ddd (6.5, 4.5, 3.0) 79.5 14.02 q (5.6) 65.5
10 1.56 dd (6.5, 3.5) 47.0 1.61 t (5.6) 52.4
11 33.5 |- 33.8
12 4.25 td (6.5, 3.5) 70.7 14.30 ddd (5.6, 4.0, 2.4) 71.9
13 1.41 s 27.2 1.35 s 26.1
14 1.02 s 27.2 1.10 s 28.5
15 0.96 s 28.2 10.95 s 28.5
9-00-H [7.73 brs

at 500 MHz('H) 2 125 MHz( C)olA] A dlolE b: 800 Miz(H) 2 200 Miz( C)el A == dlo]e].

* 2
494 CisH10,
o} 8} A 5 268.34
25 (K) 291(6)
AR A thA A A
%ZJ:E_ P21/n
a (A) 8.9468(3)
b (A) 16.8211(6)
c (A) 10.2017(4)
a ) 90
B C) 109.839(4)
y ) 90
.3

my (A0 1444.19(9)
YA 4

3 1.234
P calcg/cm
g () 0.715
F(000) 584.0
24 27 (m) 0.3%0.1%0.02
WAL CuK a (A=1.54184)
ol #=3S 913 20 ¥ 10.518 to 153.188
ANl 9 -10<h<11, -20<k<21, -12<1<12
THE ¥kAL 15045
A AL 2999 [Rin=0.0527, Ryima=0.0259]
o)l /A 3/ ¥ 2999/0/108
Fol osh Ae 1.056
FHF R AT [1>=20 (1] Ri=0.0447, wR,=0.1297
%% R A4 [all datal R1=0.0540, wR,=0.1393
A N4 A2/ F/e A 0.18/-0.14

Add 2: 35 Fol2(humulyl cation)S F3 ot SA=E A 4 ol SA= B A3 A= At

b SAE A D o SAE B Al

bEAE B W bsd I

33 6/6/7 2MNEEE ZtE
ol=R RdHE Hx9 gFg=Eoltt. 5], Fx =4
3}l (unique), HAE HAA(natural product metabolite)ol A= A9
ARE

)

e g
28715
A3}

ATA

of Fo) araha

QI Q)

she v

F=d-ES AT H =

= oPplEAE A= =
. oPHAIEARE A
vy 2E 2T o] E(farnesyl

wdoJn b

pyrophosphate; FPP, &= 4)25H el Aoz 7Pddn. $E- ol 543}, 4sks Fal, edd 4

225E 294 Oxis

)

A4 (intermediate

precursor)
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[0178]

[0180]

[0181]

[0183]

[0185]

ZIHSd 10-2023-0150712

hydroxyhumula-2Z,6E,9E-triene)S AA F SUur. A7) A= A3, €4, 9 o)F sBAhgol2
(carbocation, a)& AASEE g43dE 4= da, B dHxEe] X Ao Hiud FTE--eFY AT
2 xol= 7/10 28] Al2=¥lQl ofgE}E(aquilanol) A 2 BE A *éé}E% %}%WX}E}EJ Tﬂr %—ﬂl%ﬂl_‘%, bS]

2 BE
Hog WA= ofgetE A W B Hxo AWl Hagle
)-7+e] @ B A AFSHE- ((-)-caryophyllene oxide)S E3] @A4HAeH, o
o1l ol7lHlEAE A 2 olrtHE A= Be @6L/‘é(total synthesis) 2
2, A ATA sadfol ()] nyst W Aksk=, Aatd 6/6/7 3% =4S AEsty] A A" 69 1
g (B % -7 WS gt

mﬁ
rPE iy
N
olr
ox
to o
v
JL
éé
rl
S
o
Bu
g,
X
=
(o

A3d 3: AE AEEY 3 ot EAE A E P SAE B a9

I (lipopolysaccharide; LPS)+= BV-2 ®]Alo} A7} NO, TNF-a 2 IL-69} £ AAS mi7/iAE W
F AFs, e T8 a9 AFESAAolAl C0X-29F ¥ PGE2E CNS 954 A3tolA Fagh o
o). ofdztg] o} YR ERE Y A YT (resinous woods)E =T o]AJo} xe] tRE ZrtolA HE
Oﬂ/ﬂ -.T‘IPE]/\(rheumatlsm) #H A (arthritis), EA(analgesic), WAA (sedative), % EoF(anxiet
= 9 St FASA A (anti-inflammatory herbal drug)® %o o A}
915}. Ir]r?/]r/ﬂ, u%o s WS 9 ]L AL B A3 57, dxgtolvy H ISRl e

Bl 4 . A3 (agarwood) 9] H-&9lE X5l A-8-H 1715 7]‘3&
2, +99 SFEE AEH |l 2 AA Wl F9F &35 J537] 98t LPS-A=E H Aol alA

.\.u
ol
o,
()
i‘l
O
ﬁ

O
-
N
R
[

ol
;(

LPSe] &4 = HA sl Ez-Cytox AleFS o] &3k HI M H (colorimetric assay)ol &3 ob/l#H| &A1& BY
AE=ANS AR, 0, 100, 200, 400, 2 800 nM F59 o}/l EAlE BE AYAl AE AEES 22 100
+0.0%, 99.68+2.62%, 112.19+5.70%, 114.37+2.55% 2 103.05+1.12%%cF. 3+# | LPS(200 ng/mL) <=3 3}l
100, 500, 2 1000 nM EE9 olAtH|EAE AR AYA AE AESS 7 118.31%, 117.57%, 2
113. 24%°ﬂrﬂr T LPS(100 ng/ml) A 3kell 0, 100, 200, 400, 2 800 nM ¥%¢] ol7}#H|ZA & BE A EA]
AE BEEL 74z 107.54+3.20%, 108.28+4.79%, 109.22+4.34%, 100.76+3.04%, 2 110.54+4.59%% . o}
7M]E/\1i A oZlHEAE B BEFE 4502 i PSS9 A 2] A] BV2 wlAlolnlA Eo] AEES A A|
Z1A ket kA RAIEE HolHE ol7tHE A A B ol7FElEAIE B7 fr& & (effective dose) @] 4ujol] A
BV2 mAotu A o] Fad MESLE YEINA &5 HERATH(E 254 2 264).

Add 4: LPS-f= dAstAA A AA AT oplHlEAE A B ot SAE BY a3

N0, 44 (homoeostatic) A4S zt
A9 A7 (pathogenesis) oAl &
s e o e=EA N-T=E &) 4 arget deconvolution
experiments)ol A, 20, 40, 60, 80, Z 100 nM F%=9] omﬂli AlE AS] d-Ae] :cﬂﬁgi 1A Fek AlEE
A F, LPS(200 ng/mL) & A8 on, wF WA Fo No A4 F2& 77 29.31 uM, 23.88 nl,
15.84 uM, 8.14 uM, 2 4.04 pMelUTH(E 25B). Hi 50, 100, % 200 nM sE9] o}7}#|FAlE Be] YA
FMER 1M <t AEE AL §, LPS(100 ng/ml) & &Alglsilon, we wx Fo N0 B4 =& 2
ZF 25.77+0.10 pM, 14.94£0.10 pM, % 8.87+0.05 pMoIAtH(I:= 26B). ¥ oA, 7] Aejd Azl
o NO A4 Z47F 31.14£0.10 pM 2 8.26+0.04 plel NO FES 2 54 dxs 2 A4 dE=T (ae
£=; dexamethasone; Dex 5 pM)@} vluate] §9381A AolatHth(p<0.0001). En|EA %, o]g|3d A= o}rty
A5 B7F 110.8+2.0 nMe] ICx #kel &3F-254 WA o2 LPS-#=4 BV2 vAlofalAlszol A NO A& dA

3 A% RN

—~
—

jas)
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[0187]

[0189]

[0191]

[0193]

[0195]

[0197]

[0199]

[0201]

ZIHSd 10-2023-0150712

Ao 5: COX-2 E iN0S &2 @3 Ao digt oprlElEAlE B A%

B oago A=, C0X-2 B INOS &4 Fos F7ER FRIsH] flsted, ol7bulEAlE B7F LPS-fried WA ofulA]
F BV2 Aol C0X-2 2 iNOSQ TEE xddtexA RS AAsY] g dAuEE2Y S AR THE 26C
9 26D). 2 A= LPS(100 ng/mL) EA) 3fol] 24A17F F<t ol7tH| S A= BE A2 de w] nAo}m AL BV2 Al
FollA COX-2 = iNOS wruld WS wr-o)&A wkalow Aaf3hS vehIt. & 26C 2 26D vERG ulet
o], LPSRHS A3k & thxay wlaske] COX-2 % iN0Se] wd ko] imol =A F7hE wkd, 50,
100, 2 200 nM F%9] op7}dl &A% Bo] A& (0X-2(81.0%, 68.4%, and 41.7%) 2 iNOS(83.9%, 41.9%, and
31.2%) 5o ghuld e S dAA3] AASIT. oled Azbi= ol7bEEAlE Bol N0 AAS AT Wt ofy
2}, LPS-AH5 BV2 wlAlolal Al Eo A C0X-2 % iNOS 2d 7S 2433 vekd.

il
¢

A3 6: AFFTA A EFQ AA Ao dg o7t EAE A B o7t FAE B AF

AASA AtelE7ERD, INF-a= AAZA NO, IL-18, R IL-65 X33 thE 954 wWiAE Bdstes 4
2 75 AES A8 £ ). o] whgl, So]% ELISA 7]1ES AL&sle] AE aj<k wjA] Fo BH 523
Ao A INF-a, IL-6 ¥ IL-169] LPS F5=9 Adzdo] that ol7tdEA1E A 2 o7t = A= BY &
2 galsigint. & 27 @ 280 vt npel o] LPSEO] bl o&) INF-a, IL-6 ¥ IL-189 EH|= A
3] A, ey, AT APlEFRIS o/t EAE A B ol/te| S BRe Ao o &%
—olEH Ao dA s JAEJTE. 200 ng/mL LPS H2]g A|Ee] 20, 40, 60, 80, % 100 nM &X=2| o7}

2AE AZ XA IL-62] AL LPS Hald3 vlwsle] 743k th(75.8, 81.0, 51.0, 38.4, 2 3.6%). 100
ng/mL LPS H&]d A3Eel] 50, 100, ¥ 200 Nm %9 ol7}¥| &A= B2 2] A] INF- a (44.0, 27.5, 2 25.1%),
IL-6(47.3, 32.1, ¥ 26.6%) % IL-18(30.7, 48.8, 2 27.8%) ¢ AL LPS M7 vluste] AAd 74y
k.

A 7: Akt D INK ASAHG A=2d g3 o}slH|EA|E Be] &3

o=
EhEel

E-FAF =84 (Toll-1ike receptors; TLRs) kil
o x]2®l(innate immune system)ol] sl FH s
A 4(TLRD = A5 W wbge] MAel Tad 985 3
gAsl= nEA-EAd38 dd 7] yolA (mitogen—activated protei
factor-kappa B; NF-kB), % X¥AdE|do]w=AlE 3-7]olA/et¥ A 7] olA] B(phosphatidylinositol 3-
kinase/protein kinase B; PI3K-Akt)Z ¥33F 3} (downstream) G54 AlZAG ZH=2o A3 2 o]F NO,
HAA=A Alo]EFFSl, iNOS, COX-2¢F #e A=A wi/lAle AMAHS f=3t). Akt 2 MAPKs Alsxdg A=27}
LPS—fri= wlAlotulA 32 /g stell dojet=A15 &<lst7] $lsked, Akt, JNK, B! p38e] QIibst Fejeo] =wlist
95 7= gdstan, 1 4945 & 29 9 309 WERNATE. Akt R INKS] Q14ES= LPS-AF=E wl Aol LA
ol kA FrtekeE Wb Akt 2 INKQ] Q13 AEE LPS @43 3 oyl EAIE BE AYIS o &%-
ol o {FodtA HAES Felsltt. p38 MAPK ¢14t3te] ¢AEER 242 [PS-3A3lE wAolu
Aol vugls w duF wrg o] oudt fojuld JAE YeERNA (= 30). ol LPS-EA 3} nAMola
M oA o}/ | Z A Be] ddTA o] PISK-Akt 2 MAPKs®] LPS-A=r% &AJ3lo]l oAl 7]t Aes Y
Ebdich, wheba], PISK/Akt 2 MAPKs Alodg 2% 93 24 2dd 283% 7oz oAF

A3 8: LPS-A &g w204 INF-a, COX-2, @ Iba-19 23] gt ol7ldlEAE BY a7

FAHHom SN B7h vk HelA A9ER AAE AT S Qe ARe] Sdstel, oag @
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[0202]

[0204]

[0206]

[0207]

[0209]

ZIHSd 10-2023-0150712

o wl 2.5 mg kgi1 dayiliﬂ LPSE A g3t nf¢~ BdS A5 2 (Phytomedicine, 2021, 85: 153540),
LPSE EZ4 FAME v, = 314 2 31Bo yehd wpel o], dl2® ER EAMdA mlg- 9 Zol A
INF-a 2 C0X-29] @A #dS vepds gRlsigivt. & dioMs, FAdzTo =, Add WA 5 ml
FwolA AgdEA mAA N0, iNOS, COX-2, TNF-a, IL-18, % IL-69 W3S #A 3] JAets F-AALSA
45 JehlE GAERES ARSIt ot EAIE BE A FAHEE vk HA] giu g dolA TNF-a H
COX-25 X33t dATA AAY A3 Had HdAS depdot. ol8jst A= o7bd|F A= B7F INF-a 2
COX-29} e AATA AAE JAFoZH AAATS AU 5 S Yehi= 3ot

PHABAE BF AA-9FS AASEA B fstel, WA vlAoluAZA FgRAsE W v}
A, Iba-1& AHg8ROw, olF AEE 7Hsksl] As) AHgaAT. oIS AE BE AGOozH Iba-10]

GFe WEAZ FAST] Sstel, vhes o AAelA Iba-l FHALE #EHI] Ustel WAGY olxe] 2
Fastolth, ool dlam BE dolHst AN, &A= 31 et vhsh o], Iba-l Wel-ygA
2 AFSGon, ot Pl daT AY Boh 9 ¥ 23 a1 FEGS Uehls el [ps-A el

3 ogxgow, ouMEAE o] WS Iba-19l WAL ¥Wal kAL oleld Ari olrlAEAlkE B
P LPS-AYE ko muel AFAFE AT 5 e tehlls Aot

A3 9: 2 =3 AlEF ol 7|2 ot FAIE B tF 8% g de F-ANAFEFT 5

2 o|38l7] 915k, olrtElEAlE B} Akt 2 INKO] AF z}g)

S Ftoit. oplEEAE BE AFAH HaFES 59 Akt W

INKSF F2A3Hs gAdsioint. AktollAl, Glu 85 zH7]9] ofm|=7] 9l Cys 296 #t7]9] 725 27])= 747 o}t

EEA7] 9 ot EAlE B B-1E]e] 9-3=FJAY|9 FAARE

H, JNKQ] Asn 152 Z7]9] ofu]=7] 2 Gln 155 Z7]9] FI2EA 7= ol7tH &A% B A-

ZA719 F2A%S A TE. AutoDock Vina #2104 ol7l#|E A& Bo Akt % INKeFe] Al g A

Z}7} 7.0 kcal/mol & -7.3 kcal/molo]t}t. o83 A ol/lu|EAlE BY 6 % 9 9x¢ =

Akt H INKeFO] s Aol AR ASS JERAT. ol¢k #Hste], oprtH|FAlE BY Al A9TE &4
oA W3hE Akt B INK AlZdE AR A 7] 5 Q).

AASA AP ETIRIE op7holSAlE BRe] Aeld ofs] §3F-oj&4 Waom oAd 4 Jormz, 4] tE
wiHAI QL COX-2, INF-a, iNOS, B IL-61 thgt op}el| Al Bo] 24F 7] AlEeolde F7H4 o2 333
ok iINOSE ALsta, o 37 "iAle ot EAlE BeF TS AU, AutoDock Vina 4ol A]
COX-2, TNF-a, iNOS, ¥ IL-69] A3t AHF oluA= Z+2F -6.0 kcal/mol, —6.1 kcal/mol, -7.8 kcal/mol, 2
=6.7 kcal/mololAth. &2 =7 AlEdoldE Fall, ob7blSAE B Aol o AdSA A dAE 7}

A% 5 Qgov, ool td F/4H AT o3 aTa.

olgel MyomyE, ¥ ol Hahi: sl%iore] YA B oWyl 11 /%A Aot B4H 54L
Ao A e FA4 G AAE 5 otk AL oldld 5 21 Aelth, olsh Baste], ol4elA
e A A5 BE WA dAHQ glolm @4 Ho] ohd oA olsfslobt @, ¥ wyel
At g7] A dHRte FEsks 55 3T ov 2 we) agm 0 57 Adenyy made
BE WA EE AEE Gk B el wele] LeEs slow A Hojol g}
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2
- HMBC e COSY ,—« NOESY s HMBC e COSY ,—a NOESY

2.0 B

1.54

—— Experimental ECD for 1
_— Experimental ECD for 2

1.04

0.5

CD [mdeg]

0.0

-0.5

-1.0

T
200 250 360 3;30 460
Wavelength (nm)
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humulyl cation a-humulene
H j ©
Y (0]
OH
a 12-hydroxy humula-
27 6E 9E-triene
_m\
OH OH OH
+ HO - H™
‘H + . (J
IGVEBRSC IR G
: i (]
[O]
Aquilanol A () Aquilanol B 1 2
E@Hs
b W;‘L_M’JN_»_JUU\I;H \
95 90 85 8.0 7i5 7‘0 SYS GiO 515 5.0 4r5 4‘0 3i5 15 0.5 ppm
le) A ;;L; oA ‘o: X
§ B o Ff
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EH6
i 1 fRdReny 38388 olg
§ § RRRRRERR T 8388 8RN
| w’ N\

| L | “l |

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1 ppm

EH7

| Ihli

il

J ‘ -140

< -
<o
-
o
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<.
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~
s
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2

=
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=48
13 , OH
HO\ 5
O=3 s
5o o | = E R .Yy YY ULA_ ppm
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HI11
Qualitative Compound Report

Data File Compound40.d Sample Name  Compound40
Sample Type Sample Position P1-A7
Instrument Name Instrument 1 User Name
Acq Method DIP method-0.m Acquired Time  4/20/2017 12:55:23 PM
IRM Calibration Status [SUEEESI DA Method Defaultm
Comment
Sample Group Info.
Stream Name L1
Compound Table

Compound Label RT Mass Abund Formula Tgt Mass | (ppm)

Cpd 1: C15H2404|  0.177]  268.1673] 16175 C15H2404 268.1675]  -0.73

Compound Label RT Algorithm Mass
Cpd 1: C15H2404 0.177  Find By Formula 268.1673

ZIHSd 10-2023-0150712

x10 4 |Cpd 1: C15H2404: +ES| EIC(134.0832, 135.0910, 152.1176, 157.0730 ...) Scan Frag=100.0V Com...

5
4
3
2
1
2 3 4 5 6 74 8 9 10 1 2 13 14 =
MS Spectrum Counts vs. Acquisition Time (min)
x10 4 |Cpd 1: C15H2404: +ESI Scan (0.144-0.258 min, 8 scans) Frag=100.0V Compound40.d Subtract

251.1646

559.3239
(2M+Na)+
dlal I al a

150 200 250 300 350 400 450 S00 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

Qualitative Compound Report

MS Zoomed Spectrum

x10 4 |CPd 1: C15H2404: +ESI Scan (0.144-0.258 min, 8 scans) Frag=100.0V Compound40.d Subtract
2
15
1 291.1568
(M+Na)+
05 1 559.3239
(2M+Na)+
oLl diabu baldutul m " i
260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
MS Spectrum Peak List Counts vs. Mass-lo-Charge (m/z)
/T TCak m/z__[boippm) | z [Abund [Formula Ton
251.1646 24294
-18.77 118]C15 H24 O4 1*+
2691745 269.1747) -0.85) 16175]C15 H25 04 +H)+
286.2005 ; 7§1 SA7CI5 Hag N OF +NHATE
91 5 6963]C15 H24 Na 04 +Na)+
0. 1306 T 79', 1 BRI +K)¢)_
537.3259) -30.37 204C30 H49 08 2M+H)M4
554.3707]  554.3687, 49 SI{C30HS2 N 08 2M+NH)+
3 4 042 13321C30 H48 Na 08 2M+Na)+
575.3091]  575.2981 19.1 202]C30 H48 K 08 MK+

=== End Of Report -~
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Absorbance (AU)
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Circular Dichroism (mdeg)
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EH4

No- Sample Name  Optca Rtetion Nerior Specfic OR PathLengtmm] Concenveion{s] | Waterconen®s SO |CV Comment
1 compondd) |00 200 10 014650 0 33460 119276
2| compound 404 |-00089 268%8

3 | compound 40-2 |-0.0046 817241

4| compound 40-3 |-0.0087 205172

5 oompnddd Q00 R0

6 | compound 40-6 |-00038 1+26.209

7| compound 404 _|-0.006t 21,3798

8 | compound 40-7 |-0.0042 1089656

9 | compound 408 |-00040 275662

10 onpadd09 | 003 A8

1| compound 4010 |0.0043 1296652
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w21
Qualitative Compound Report
Data File Compoundd?.d Sample Name  Compound4?
Sample Type Sample Position P1-84
Instrument Name Instrument { User Name
Acq Method DIP method-0.m Acquired Time ~ 4/20/2017 2:29:41 PM
IRM Catbration Status KSR O Method ~ Defoutn
Comment
Sample Group Info.
Stream Name 1
Compound Table
Compound Label RT Mass Abund Formula l Tgt Mass | (ppm.
Cpd 1: C15H403[  0.18]  252.4735] 12909 C15H2403 [ 521725 368
Compound Label RT Algorithm Mass
Cpd 1: C15H2403 018 [Find By Formula 252.1735
104 [Cpd 1: C15H2403: +ES| EIC(126,0857, 127.0035, 14,1201, 149.0755 ..) Scan Frag=100.0V Com.,
" 1
3
2
: ]
0 - ~ .—M A e i et ek i bt S
1 2 3 4 5 6 7 8 _9 10 12 13 1%
Myenn _ SwmwhogltorTmeln
x104|Cpd 1: C15H2403; +ES| Scan (0.132-0.261 min, 9 scans) Frag=100.0V Compound47.d Subtract
35| 1829855
3
25
2 253,1808
15 (M+H)+
1
v 527.3339
b |1|. L Loy, Moy . ‘
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs, Mass-to-Charge (m/z)
Qualitative Compound Report
MS Zoomed Spectrum
x10 4 |Cpd 1: C15H2403: +ES| Scan (0.132-0.261 min, 9 scans) Frag=100.0V Compound47.d Subtract
12 2(53.:)?
1
08
06
04 275.1587
o2 {Msbia: 1 527,333
o 0 P T OO TS T PP e
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
MS Spectrum Peak List Counta va. Mess-to-Charge (m/z)
(m/z_ [Cokm/z [ 7 [Rbund [Formula Ton
182.9855) 34867
X 1144

C15 H4 03

8
® |(2MNE)
774[C30 H48 Na 06 (2 Na)+

4 ; -ml
SR.3749] 523789 -1.63
527.333%9] 527343 0.74]

- End Of Report -~
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—_—

=)
U

Circular Dichroism (mdeg)

o

200 250 300 350 400 450 500
Wavelength (nm)

EH2Y

No. |Sample Name | Opical Rotation Monior |Specic O.R. | Path Length{mm] |Conoentrationw\%) | Water cotent(’e| |$0.  |CV. | Comment
1 |compound47 100129 1082744 110 01200 11 108728 | 10.0416
2| oompound 474 00138 116,279t

3 | compound 472 100129 1086957

4 | compound 47-3 100106 893158

5 | compound 474 100132 111,223

6 | compound 476 |0.0137 1164365

7 | compound 476 | 0.0140 1179643

8 | compound 477 100131 110.3809

9 | compound 47-8 100104 87.6306

10 | compound 47-9 10,0187 1154365

11| compound 47-10 | 0,011 110.3809
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