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Endocrinol. 2018, 14, 99-114; Stols-Goncalves, D. et al., Trends Endocrinol. Metab. 2019, 30, 891-
902.).

AA W ol EYY #HE 23t T8 BAoEN AFEATE Bl dEA glon, ARl A= HAS
AL A4 43 84 (peroxisome proliferator-activated receptor, PPAR), %} X 4=&A|(liver X
receptor, LXR), Td|Ao]l= X 483 (farnesoid X receptor, FXR) T©°] €& A Q). o]& F PPARS I, A
W, 25 Fol Ak "LEH/\} AL, oA A - T340 985 st glom, Al @4
H A5 2d50] AdE Aoz dHA4 du} (Gross, B. et al., Nat. Rev. Endocrinol. 2017, 13, 36-49; Gu,
M.; Zhang, Y. et al., Br. J. Pharmacol. 2017, 174, 3032-3044; van der Poorten, D. et al., Hepatology
2013, 57, 2180-2188.). AIXE oA =LA Ft= 2 FHo Hr=rF Al s 384 =
TAAA Gl Ay g o m il o] Peidka Wyt velh Adel @4 vepdth. olu] 38-A ol
AstslE dFAAAEA ZFE5E dEAQ B dwE R PGCla, SRC, RAP250, DRIP &o] Qon, FAAA=
g5t HE ohiEE RIP140, SMRT, NCoR 5] 9t (Heidari, Z. et al., Nat. Commun. 2019, 10, 1-14;
Lin, J. et al., Cell Metab. 2005, 1, 361-370; Kim, M. S. et al., Metabolism 2007, 56, 267-279.).

i

I

[

il

2 dge) A8 A (Orixa Japonica Thunb) & 3% (Rutaceae)ol| &dhe Aoz Hgd= 284l
(orixine), FFA}Z (kokusagine), ZZlvlold(skinmianine), %< YZ=ZolE(alkaloid); Yol W=
(bergapten), Z# @& (friedelin), F7}¥ (coumarine), YHZTEH (imperatorin)s Al&Eo] I#Hx o,
g, 9, S5 T oMol Aol AT, e dEH R E7]9 g8 AFAR, e @
A L FEAZ AFRERCH, 2 Qo "y ol A AEFE AR 9 I35, dEsterA &4 5
Had (AR 5, ZalEF Ak, AdHAF, 2%, 1998\, p789; Noshita, T. et al., Biosci. Biotechnol.
Biochem. 2001, 65, 710-713; Ito, C. et al., J. Nat. Prod. 2004, 67, 1800-1803; Ono, H. et al., J.
Chem. Ecol. 2004, 30, 287-301; Kim, S. S. et al., J. Gen. Appl. Microbiol. 2008, 54, 101-106; Kang, C.
H. et al., Trop. J. Pharm. Res. 2011, 10; Sharma, N. et al., J. Ethnopharmacol. 2005, 97, 453-456.).

AR FEE] g #Be AT = MadwE B3 MEd 1 (J. Ethnopharmacol. 2005, 97,
453-456) = AxE AU (Orixa japonica Thunb.) A%ZE 80% WlgHE {u|2 FE31 55 b

¥ ZF%E(crude extract 94 3 oA &4 (anti-lipase activity); AE# 2(Trop J Pharm Res, April
2011;10 (2): 16D)l= AFxH M5 (0rixa japonica Thunb.) A%E SHFTE 100ToA 2A17F 43538}
I PEES AR 2FEE (crude extract; AR0J)9 #dAFTEA; AP 3(Kim, S. S. et al., J.
Gen. Appl. Microbiol. 2008, 54, 101-106)dl= Ax® AFAF AT A= (0Orixa japonica Thunb.)E 70%
fgtE SR FE5 THEFT AT 2FEE(crude extract)] 2 FATEA ] 4HA U,

E3 =5 10-2009-0105320 weoll= AFE, MTEd, Wk, = ke 70% oeE FEES
s ddEE B 9T oW £t AR 2AE 99; FHFN5S 10-2014-00209185 0 = AAE AH FE
& o83 754 HA FE 2AE 39 T /N53] 10-2016-0081358 Tl WAYE FEE, S FF
=, MU FEE B R FEER AE A AEYEe sty ol FEES FadEoR 36,
FE NAE 2AE Y IFTNES] 10-2009-0102136 Zoll= A4 (Orixa japonica) A EZEE FEH
FEES fadEos x§ste A58 2AE I Fol €A drt.

EI AU FEE2RE Bt s 94 a5y gddgME, FFT/NES 10-2013-0099755% = 10-
B =FZ A EE A (10-Hydroxycamptothecin) S Fa&AFOZE Ffdl= Hw e A #Ad Ay Aske] o)
9 5§ ey 2AHET ARV TAF TH; d=FINES] 10-2013-0078326 50 = o] H ¥l (Auraptene) S &
HEo g FhgatE AN AL ofstrgE @%%71445% 10-2010-0023690%. = &ds 24& e
B2 55, 9 249 AAEE e AT SAIFRE 2398 ke fFRAlE B o]E5S E3ske
IS8 o I FEE/NES] 10-2018-0013384 5= ?—U}Wﬂ F= YZEF=A SgE, ol dAlel A
A, A, B o §87ted 9 F-uwk w0 AFFNES] 10-2015-00800695 = il



[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0089]

[0090]

S=50dl 10-2731150

548 ¥3stE vwk T gy o ke X828 AR 9y ST /HES 10-2019-00746495 = 2-2 4
2H-A29-4-Y 4-wE WA E Y o] E (2-oxo-2H-chromen—4-y1 4-methylbenzenesulfonate)E X3tsl= Ldd=
714 254 A3 o = A58 oI 2AE Wy AFUNES] 10-2008-0054564F = ATt FUbE fE
A G ool st qE5, FEHAE ZAHE A, durE3 ) AITN201524504 A T oJ=F, AgA ¥

Z, APXALd T ABd aHAHA  FESFA(xanthotoxin), HWIEZ Wl (bergapten), ©lATIEH
(isopimpinellin) 3}gHEo] 7|Al=ar; w|=E3]F 7] A US2003212100 Al Zolli= PPARalphad]A|&AS zte= Ak

wek, M3E3 1 (J Nat Med (2016) 70:276-281)¢ll+= AF=(Zanthoxylum schinifolium) 8] o}F-zd
(aurapten) %9 97 29 A Fn}e (terpenylated coumarins) IFEES a9 &4, & v ¢ 3 &
S (abstract, p277-179,result);

X 3E3 2 (Biochemical and Biophysical Research Communications 366 (2008) 219-225)9l+= A|Eg]2 o}9-dl
gl (Citrus auraptene)®] PPARs &&A] 2 oltJ¥del (adiponectin) A AAAZA Z&3th= WY&
(abstract, result);

A3 E3] 3 (Biochemical and Biophysical Research Communications 496 (2018) 763e769)°ll+= Y3}3}(Ficus
hirta) ¥e]25 e 229 H=7el( bergapten) o] &84 W& (abstract, p764-767);

83 4 (BioMed Research International  Volume 2014, Article ID 480545, 1-13 pages)ol& 3+
Suld (linear furanocoumarins), A @@ (psoralen), 5-WE A 423 (methoxypsoralen), 8WlEA L
(methoxypsoralen), <#2tE# (imperatorin) 3}g=E59 I3t  (hypoglycemic), dF 3|
(hypolipidemic) ¥ &4t3t& ¥} (antioxidant effect) W-&(abstract, p2-9);

A E3 5 (Journal of Ethnopharmacology 238 (2019) 111827)°)= AH&7 (Acronychia pedunculata ) O 2%
4

B el 255, dEEoE £8E 9 JdEYERS F9 R IdE W8

MPE3 6 (Huxiao Lil,4,6, Jianrong Scientific Reports (2021) 11:8754)0ll=  RW-FX|(Psoralea

corylifolia) 225 e E&d A% (psoralen)? A A Y&

A8EF 7 (Inflamm. Res. (2013) 62:367-376)°l= &3F(Ruta graveolens L) S 2HE Eeu= Axd 7=

ol=¢l AFujold (skimmianine)®] 3<% &4 &;

AP35 8 (Bangladesh J Pharmacol 2009; 4: 65-68)o+= WZAEF (degle marmelos) B WeE FZE25
B 283 6-149 (methyl)-4-F Zv7}=(chromanone) 2 27 nold (skimmianine)?] 33 wgA U8 (p66-67);

AP 9 (Heliyon 4 (2018) e00577.)°l+= T3t (Angelica dahurica) 258 89 wW=3tel(bergapten),
olFeFE A (imperatorin), WEZZH U (phellopterin) FFEES X AE B3} A &

APE3 10 (Molecules 2019, 24, 4088)olx= FA(Citrus junos Tanaka)ZHE Eold olik7lAdHE
(isogosferol, 1S0)¢] Atstd A AAdADAH 2L o A &

APES 11 (Chem. Biodiversity 2019, 16, e1800424)9lx= o15=8] (Heracleum dissectum) 258 &€ Hujd
Y (pimpinellin), Y HEH (imperatorin), ©]&7F2=3=(isogosferol)o] A AA] = AHAE JA A
_Q_.
[SXR]
APE3 12 (Chem. Biodiversity 2017, 14, el700184)¢ll= o]4=2] (Heracleum dissectum) 258 Egld w27+
gl (bergapten), FAFEZ(xanthotoxol), ©]AB3¥ 9= (isopimpinellin), ©]A®MEZ el (isobergapten), STEHIH

(apterin) & SFEE9 &4 &4 U&;

X353 13 (International Immunopharmacology 49 (2017) 21-29)9l+= AAFEAl (xanthotoxin)®l &<l &4 U
_9_.
(€]

)

ME3 14 (J. Nat. Prod. 2004, 67, 1800-1803)°l+= A} (Orixa japonica) =7]EZHE Egd L gi=
(orixalone) A (1), B (2), C (3), ¥ D (4), 9 &3 &do] /MAE v} U},

ady, A7) 239 oyel® iy o FEE Y o=
2 Ffshe gAF 2 Age] X5 gl uis)

3
=
>
L)
X
£
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e
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ox

fo
o
N
i)

2> ot e e < o riz
i)
v
2
=
4
rlr
i ol
X
Lot
o
il
lo
o,
N
fo
iy
o
é
NN
i,
-

=
of,
7= WS o]&ste] AE7tA oF APAEvEIYY, 4 APa2vtEa S, RP (18 AHAZvE
el += Diaion HP-20 AHI=EvlE 1y T Algdx Ay g=nteE=ggwy, HPLC (CH;CN-H,0, 50:50,
isocratic mode), MPLC 52 ARvEIIYIE o] &3 AAYHE Aoz 43 vt 485le] B o] 3

FE -85S 247 44 2 58 5 Aot

oA Aoy = A d FEEEHY 289 At SEES 53 EFA-1-HE-2-(4 -H B A d )-4-H
=% [5-hydroxy-1-methyl-2-(4'-methoxyphenyl)-4-quinolone, compound 1), 5-3]=FA|-6-H&EA|-1-HE-2-
4'-HEA AL )-4-FA =S [5-hydroxy-6-methoxy-1-methyl-2-(4-methoxyphenyl)-4-quinolone]( compound 2),
5-3| EE A -4, 8- EA]-3-(3'-H EA|-F-E-2'-o|d)-2-F| =2 [7-hydroxy—4,8-dimethoxy-3-(3'-methyl-but-
2'-enyl)-2-quinolone, compound 4], 4,8-TWEA|-3-(3'-HE-2'-5 A5 E)-2-F| =2 [4,8-dimethoxy-3-(3'~
methyl-2'-oxobutyl)-2-quinolone, compound 10)], 7-3]==A-4,8-t|WEA]-3-(3-H &L E-2-od)-N-1 & -2-
A=E [7-hydroxy—4,8-dimethoxy-3-(3-methylbut-2-enyl)-N-methyl-2-quinolone compound 117, (2'E)-7-

(3", 7' -0 Ed&E-2" ,6' -l DA ) -6-H FA| Fut7d [(2'E)-7-(3",7'-dimethylocta-2',6'-dienyloxy)-6-
methoxycoumarin compound 22], (2'E)-7-(3',7'-UHEZE}-2" 6'-to|d5A])-6,8-HEAFuld  [(6,8-
dimethoxy—auraptene)[(2'E)-7-(3',7'-dimethylocta-2',6'-dienyloxy)-6,8-dimethoxycoumarin (6,8~

dimethoxy-auraptene) compound 231, 7-(7" HZA|-3" ~ gudZE}-2" * ol dgA])-6,8-Ur|EAFul&d [7-
(77 y=3° " hylocta=2" ~  compound 25], 6,8-ClWEA-7-(6'-HFA-3",7' -CIHE-2'E,7' - E}t] ol d&A] ) F-
v [6,8-dimethoxy-7-(6'-peroxy-3"',7'-dimethyl-2'E,7'-octadienyloxy)coumarin) compound 27], 2'R,3'-
ol E-3' 3 -yHWE-8-HEA|-6,7-13] =232 =[3,2-g] Fv}¥  [2'R,3'-acetyl-3"',3'-dimethyl-8-methoxy-
6,7-dihydropyrano[3,2-glcoumarin) compound 29]] 3}3t&E, T o9 ooz 38 7Med o e &uist

o s
= X

S
oA Aou e vy o FEEERYH 289 A S3ES N-dw"oleld [N-methylatanine, compound
51,  3-(3".3'-tME %Y )4, 8- SA-N-HE-F =3 -2-  [3-(3',3'-dimethylallyl)-4,8-dimethoxy-N-
methyl-quinolin-2-one compound 6], 6-W5A]-7-(3-HBHFE-2-0]d)-1,3-1&EZ<4, 5->F&5H-8-2 [6-
methoxy-7-(3-methylbut-2-enyl)-1,3-dioxolo<4,5-h>quinol in-8-one, compound 71, gy
[pteleprenine, compound 8], N-#lEZ#HdZAl [N-methylflindersine, compound 9], 2]2k= [orijanone,
compound 12], (-)-ZH <282l [(-)-preorixine, compound 14], 3'-0-W@<¥Al [(3'-O-methylorixine,
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[0113]

[0114]

[0115]

[0116]

S550d 10-2731150

compound 15), 2¥A]:= [(orixinone, compound 16], o|AXdd|Z & [isoptelefolidine, compound 17], =
FA121 - [kokusagine, compound 20], (-)-(S)-0-otAEolAxZdHEEY [(-)-(S)-O-acetylisopteleflorine,
compound 21], 7-((2'E,5'E)-7'-#|5A]|-3" 7' -t KE}-2" 5'-t]el| & A ) Fut [7-((2'E,5'E)-7" -methoxy-
3',7'-dimethylocta-2',5'-dienyloxy)coumarin, compound 26], 7-(6'R-3|=FA|-3' 7' -tJWE-2'E,7'-SE}l] o
dE&A)Frld  [7-(6'R-hydroxy-3',7'-dimethyl-2'E,7'-octadienyloxy)coumarin, compound 28], 8a,11-2Z]
BUE [8a,ll-elemodiol, compound 36], 8a-oFA|EA] A& [8 a-acetoxyelemol, compound 37], QL ZFZul=
[oplopanone, compound 38] 3}3t&E, W= o]o] oketygo g 3& 7153t & e EujstES Egsit).

ole] st

rr

o] Aot (DR 718 s A AEE 338, =
A&z}

)

1R,
2R,

H, R, = OMe
OMe, R, = OMe

TAAeRE, B WY 5-3=IZA-l-vE-2-4 - EAAE)-4-F =8 [5-hydroxy-1-methyl-2-(4'-
methoxyphenyl)-4-quinolone, compound 1], 5-3]=ZA-6-HEA-1-HE-2-(4'-HEA|HL)-4-F==2 [5-
hydroxy-6-methoxy-1-methyl-2-(4-methoxyphenyl)-4-quinolone. compound 2] A4+ F=& 3ggE, T o]9
oFstA 02 & & Jhse ¢ T &SES ATt

% A o FEERRE EEE Y] 724 (DR BV|HE A 53 EFA-4,8-H W FA] -
3-(3'-HEA-HE-2'-dd)-2-FAEE [7-hydroxy-4,8-dimethoxy-3-(3'-methyl-but-2'-enyl)-2-quinolone,
compound 4] 5}%%, T ol Ao §E tee ¢ B &visES AT
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o4 2

O

[0117]

o118]  w@ ¥ ww f 8] AUk (1D E718E AT Ase G838, £ ol
l

(1)

10 R, = H, R, = OMe, R,=H

11 R, = OH, R, = OMe, R, = Me

[0119]

[0120] TAH RS, & T2 4.8-UWEA-3-Q -mE-2' -5a5d)-2-FEE

[4,8-dimethoxy-3-(3'-methyl-2'-
oxobutyl)-2-quinolone, compound 10)], 7-3|=EA]-4, 8-t W EA]-3-(3-H| DR E-2-o]d)-N-H|&d-2-F =& [7-

hydroxy-4,8-dimethoxy-3-(3-methylbut-2-enyl)-N-methyl-2-quinolone, compound 11] Al7f =2 3}gE, =
= olo ¥ or FE 7l A Ee SuistES AlFdth

0121]  EF B SEe PhbE o FFERYE P &) QU (D EAHE A5 AEE 838, B oo
Ftow B8 sd @ EE SuHES ATHTh
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

S=50dl 10-2731150

51914 4

22(T) R, = OMe, R, = H
23 R, = OMe, R, = OMe

TAACRE, & w2 (2'E)-7-3", 7' -vuESE-2" 6 -l d S AD-6-H S5 ATk [(2'E)-7-(3",7'-
dimethylocta-2',6'-dienyloxy)-6-methoxycoumarin compound 22], (2'E)-7-(3',7'-td&<2E-2' 6'-t]o|d=
A])-6,8-t] M| F A FulH [(6,8-dimethoxy—auraptene)[(2'E)-7-(3",7'-dimethylocta-2"',6'-dienyloxy)-6,8-
dimethoxycoumarin (6,8-dimethoxy-auraptene) compound 23] Alqf Fuldl 3}gE | Ei= o]o] gy oz &
7bseh o e &uistES ATt

I B kg AR ol 2R 2Ry Rud sy x4 (25)8 57 At -7 -HFA-3 7 -H
]%QE} 2" 5 o d=A])-6,8-tIH|EA|Fuld  [7-(7" -peroxy-3~ ,7 —dlmethylocta—Z ,5" —dienyloxy)-
8-dimethoxycoumarin, compound 25] &3+E, TLE oo ¢kt d oz 3L 71538t 48 AFsr):

P (25)

T B a2 AR 9 FEEEEEH BEE s R QDR ®7IHE Al 6,8-UHEA-7-(6'-H 5
Al-3",7'-tjW’-2'E, 7' -2 Elt] o] d2-A] ) FulY [6,8-dimethoxy-7-(6'-peroxy-3',7'-dimethyl-2'E,7"'-
octadienyloxy)coumarin) compound 27] #3HE, i o] okgtHor FE 7lsd o e LujFES AT

t}:

54 6
/O =
)-H’/\/K/\O @) 0
0. 0
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E
T

2ol
T Ut

3E
=

84

Img/kg WA 1g/kgo =
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=
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354 8

.

1R, = H, R, = OMe
2 R, = OMe, R, = OMe

1
1 ! 2 )

[0148]

[0149] 2 gl e FEAgRAME 2 Iy 5—5]Ei/\]—l—ﬂ]%—Z—M'—UﬂE/\]ﬁﬂé)—él—-:ﬂii [5-hydroxy-1-
methy1-2-(4'-methoxyphenyl)-4-quinolone, compound 1], 5-3| EZFA]-6-HEA]-1-HE-2-(4' - EA A )-4-F]
=& [5—hydroxy—6—methoxy—1—methy1—2—(4—methoxypheny1)—4—quinolone compound 2], 5-3|E=EZFA]-1-wWE-
2-9d-4-7F =% [5-hydroxy-1-methyl-2-phenyl-4-quinolone, compound 3] HAEE 3}gE, = o]o ofstzx o
2 3E 7l ¥ B SugES fFadieR dadte Al BE A3l 4 c} EE A58 gxAdE, 1
A7 E e AFRZRAES AFS,

[0150] T E UHE T o FEEE5EH 2Ed s derd (1D 2719 A B8 34 A58 33=,
T ol ¢stH oz HE U 4 B SudES FaAToE st UAF #- A3 o = A
38 SR AE, AAVITHE Be ARERZHES AT
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[0151]

[0152]

[0154]

[0155]

[0156]

S=50dl 10-2731150

5914 9

R> 3 (1)

4(T) R, = OH, R, = OMe, R,=H

5R, =H R, =HR, = Me

H
6 R = H, R, = OMe, R, = Me

2 A e FEHRAE B U Aqf 53| EE5A 4, 8- EA-3-(3' -H| FA-FE-2' - d)-2-F =&
[7-hydroxy-4,8-dimethoxy-3-(3'-methyl-but-2'-enyl)-2-quinolone,  compound 4], N-w&ole}ld  [N-
methylatanine, compound 51, 3-(3',3'-gHd<d4d)-4, 8-t EA-N-H D -F| = -2-& 3-(3',3'-

L
38 e @ wE SusEe FRYROR PR oAb BA Ao oY wi ARg optayE
NSAE EE ABREAES AT

Lk 2 a4yl AT d FEERZNE £8Y 6-HWSA-7-B-WEFE-2-9d)-1,3-U&ERY 5-h>F = -
8- [6-methoxy-7-(3-methylbut-2-enyl)-1,3-dioxolo<4,5-h>quinolin-8-one, compound 7], Zdd =g
[pteleprenine. compound 8] Z}3E, FE o] AA o L 7153 & = LB Sadroen &
St UiAl B ZEe] ot e X858 FxAE, AAVIFAE B AARZAES AlEey:

Lot
%

Ik By o Ayt 9l &5 HE REE N-HEZdg 24 [N-methylflindersine, compound 9] 3}
& = S FRAECE ek UAF B ZEe] o e
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[0157]

[0158]

[0159]

3Fep4] 10

10 R,
1R,
12 R,

= H, R, = OMe, R,=H
= OH, R, = OMe, R, = Me
= H,R, = H, R, = Me

(11)

S=50dl 10-2731150

13 R, = H, R, = OMe, R, = Me

ool gl FHEAME B B 4 8-tHEA-3-3 -vE-2' -E AT Y )-2-FE5E [4,8-dimethoxy-3-
(3'-methyl-2'-oxobutyl)-2-quinolone, compound 10)], 7-3]=ZA]-4, 8-tJH|EA]-3-(3-HE L E-2-0]d)-N-1
gH-2-FA =2 [7-hydroxy-4,8-dimethoxy-3-(3-methylbut-2-enyl)-N-methyl-2-quinolone compound 11] A3+
=2 3198, 22 %= [orijanone compound 12], @842 B [ orixalone B, compound 13] A &EE 3}3tE, =

b=

= ool9 gt om o8 Thed 4 EE gvistES fFadEeR ek dab B e o ks AR
§ FAE, AUV F e AGRZAEFS AT

B 2 R A o FESESEH R §] dik (VR ®7]HE At B 34 S3hE, e
olo] ¢fet o 5§ THed ¢ e §visteS fradwom IHots diAb B AEe] o EE AR
b A E, AWV TAE T ARREAEFS ATt
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[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

S=50dl 10-2731150

3pep4] 12

)\/\/l\/\o 0 )

22 R = OMe, R, = H
23 R, = OMe, R, = OMe

Bodgel el FddEAME B Oo3We (2'E)-7-(3",7 -UHESE-2 6 Ul & A -6~ F A Fuk
[(2'E)-7-(3",7'-dimethylocta-2",6'-dienyloxy)-6-methoxycoumarin, compound 22], (2'E)-7-(3',7'-tjH&=
E}-2' 6'-t]ol A )-6,8-T Wl S A FulA [ (2'E)-7-(3' ,7'-dimethylocta-2',6'-dienyloxy)-6,8-

dimethoxycoumarin [(6,8-dimethoxy—-auraptene), compound 23] FrlH 3}3E, == oo ofstx o= g 7}
S8 d e MEES FEATCR Fhste dAb B AEe oY ke X5E FExAdE, 1AV AHFE

Ex ARREAFS AT

w o shte FREAE Bodge QAR o FEEERE B AR -7 -%A-3 7 o)

HEE-2 5 -Told3A])-6,8-T) W EA| Frl-d [7-(7" -peroxy-3° ,7" -dimethylocta-2" ,5 -dienyloxy)-
6,8-dimethoxycoumarin, compound 25] 3}3E = o] okgx o=z 3E spsd o E: LuslES §854
o2 ke UlA B Z3he] o e XH§ AR, AV TAE BEE AREAES AT

2 2o shue] FHRAME 2 dye AR o FEEEREE 2EE A 6,8-UHEA-7-(6'-HEA]-
[6,8-dimethoxy-7-(6'-peroxy-3',7'-dimethyl-2'E,7"'~
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o ©
= UAb HE A8 oY e 88 FRAdE, A7 AFE Be AR EAES Al

EF R owEe AU o FEER .
oo fetHow 3§ JHed o EE §ulsted FaMdT R IRk Al B dEe] o EE Aad
FRAE, ARVTAE T ALRIAES AT
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[0187]

[0188]

[0190]

[0191]

[0193]

[0194]

[0195]

[0196]

[0198]

SSE53d 10-2731150
g ANE, & 4AE e SYEEe] 7P W =AU A Ede gk A3 REg A Aol & 4Be
318 % 49 7P @e =0y rdo] i3 A REZ BXste] g 53 43 ouAE i A% 1
=5 A3 difolal, & 4CE SHEHE 229 7P W meux] Bdo| gk AF REE st 49
AFNUAE 717 2% REs 243 AFfoltt. & 4De & 4B B 4ClA Fde AR dy Ayl wet A
A= S3HE 47F PPAR yoll tigh ¢bd a5A1=2, S3E 2271 PPAR y ol digh ¥4 G542 &A&aexE 4%
3l7] f15ke] 8EE 4 2 229 EA FFol wE e FElElEe] PPAR y FEAAL] @A wAE 9§ TR-
FRETS 7|uko g BAe Aol olw] FEAA=Z PRIP/RAP250S AME-8t Adtolw (3o HFE + ZFAA

-

g2 5] AT FAF hE
osh, W W sy Fael % Agelol o8] FAF At

AAd 1. AT 23289 A=

Az A5 (Orixa japonica Thunb. A4, A-&dlgn oFste g Pud 54 2 F24 32 A
CYWSNU-KP0022 ) & 2.6kgell 100% WEFE 6LE Wil 24A17F B¢t 33] ALF=3t 3 og7sla 7+eF 278k A
sEeT. w5 v FEES S 28l WE 727 (ScanVac, Labogene)® FA 1xdho]

&z

290.9g°] At gt FE= (o], 0JLNE 3HS do] v A3l AHEskltt.

AN 2. AT EHE Az
AR e 1614 P 2
1L & 7ol Baste] n-dli Jbg RHBR B, Yo B dgB 2R2E 1L, 2 odebddeE
1L A ¢abe o nedlah L8 RAE (o), 0L §), FREXE 7}
$¥HE (013, 0JLCe ), oLelAElolE SRHB (oIS, LB F) 2 B AHEEHB(I, 0L
)& 31.6g, 45.0g, 6.9g, 200.0gS 77 Aol TAAZE3IGITE.

AAle 3. AT FSEZFEH 84 FFE £

it
N
-
[0
L
£
ML
il
[«0
=25
fd
)
)
LR
=
)
PN
(<0
i

AgEA] FAHE flstd, st AFdA, 7 &40 & 8 F 7] @4 £8E (0JLH, 30.0g) & dld
o2 Ayt ARIAZeEIYIHSE n-dit/ddolAHo|E AAMY (100:0 — 1:1), CHCI;-CH:0H ZAHH
(30:1 — 1:1), 2 = 100% CH;,0H &1 o2 35t TLCEAHO R 147] 2EFE(subfractions, OJLH

1-14)& A0, ol £EFE 0JLH7 (2.5g)& W4 2= F7F= Fraction OJLH7 (2.5¢) Aej7hd AdAa=w}
EJHIHS n-dit/dEolAdHolE AAME (100:0 — 1:1 €9 2o 2 F3ste] TLICRAHOZ 77 A8E
E(subfractions, OJLH 7A-7G)S ATh. olF AwF=(Subfraction OJLH7G, 120.0mg)<S AW Ze# e R
(semipreparative HPLC (CHsCN-H,0, 45:55, isocratic mode)2 & HA|3}e] 3}&E 7(compound 7, ¢ = 20.1

min, 9.2mg) 2 33E 6 (compound 6, fx = 37.43, 3.0mg)S FEIIAUTF. AEFE(Subfraction OJLHS,
1.4g)S Wge=z stod Mutdlx A Z=2ZvulE a3y (Sephadex LH-20 column, A 7]&vl: n-hexane-CHCI;-
CHs0H, 5:1:1)& <F3ste] 167 2B E(subfractions, OJLH8A-8P)S FE3&ttt.  AE3E(Subfraction
OJLHSE, 170.8mg) < thao= ato] Alspelx Ay mzuteETe)9) ¥ (Sephadex LH-20 column, CH0H) <& =)

Fste] 37 AEEE(subfractions, OJLHSE1-8E3)S <53&ttt. 371 AEEE(Subfraction OJLHSE3,
80.0mg)S 40 #7F HPLC (CHsCN-H.0, 40:60, isocratic mode)® &]3te] 3}&E 10 (compound 10, #; = 12.1

min, 5.3mg), 3= 11 (compound 11, ¢z = 14.5 min, 4.5mg), 3}gE 15 (compound 15, ¢z = 27.5 min,
0.7mg), 3¥E 17 (compound 17, ¢ = 29.2 min, 0.9mg), 3}&% 12 (compound 12, ¢ = 32.1 min, 0.5mg) =

% 13 (compound 13 (g = 35.2 min, 1.2mg)<S 2}7t =319},

1

ot
s

&3+E 28 (Compound 28, fz = 32.1 min, 4.4mg) & AEEE (Subfraction OJLHSE3) #a]o] Algd FUsh

HPLC WS o] 838t 283 E (subfraction) OJLHSF (18.4mg) e 2HE E&3ct). AFEE (Subfraction)
OJLH8J (43.3mg)S thre= 20 #3F HPLC (CHsON-H.0, 50:50, isocratic mode)S @ste]  3}etE 23
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[0199]

[0200]

[0201]

[0202]

[0204]

[0206]

S=50d 10-2731150

(compound 23, ¢ = 14.2 min, 6.9mg) 2 3}3+E 12 (compound 12 (tg = 17.1 min, 2.5mg)S ZZ} #]8}ic).
28 E (Fraction) OJLHIO (336.6mg)= thi o= 3Fe] MPLC RP Cis (30.0 g) column®.2 CH,0H-H,0 (20:80 —
80:20) AAF &vl EFEE o]83ste] EE3te] 671 &AwEE (subfractions, OJLHIO A-F)S F5313it).

288 % (subfraction) OJLHIOC (45.0mg)S tharo = 3dlo] 40837t Alv) 2 g3 2 o] E B (semipreparative) HPLC
method (CHCN-H,0, 35:65, isocratic mode) & Al Fahsted ZFE 25 (compound 25, t = 18.3 min,
1.5mg) 2 33E 19 (compound 19, # = 32.1 min, 0.5mg)S 27 539, 28 E (subfraction)
OJLHIOF (30.0 mg) < wl*do& 3te] 3041t the HPLC (CH:CN-H:0, 40:60, isocratic mode)E F&3te] 3=
16 (compound 16, ¢x = 18.9 min, 1.8mg), 3}&%E 18 (compound 18, # = 21.6 min, 1.3mg), % SHFE 19

(compound 14 (tz = 23.6 min, 0.7mg ) & ZZF =530,

CHCl; ®3E(fraction, OJLC, 45.00)E Ul oZ 3le] Aa7tA AagazvlEad|dHS n-a2k/ o Dol o]
E ZAAPE (60:0 — 1:1), CHCls-CHsOH ZAAPH (30:1 — 1:1), ¥ = 100% CH:0H &7 27 o= $835to] TLC
B Mo g 137] A%3E(subfractions, 0JLC 1-13)S 4, A¥3FE (Fraction 0JLC5, 2.0g)& CH;0H-H:0
S EE(30:70 — 80:20)2 ©]-&3F MPLC RP Cye (30. 0 g) Z#(column) ARvIEIZVHOZ 87) LAFIE

(Subfraction, OJLC 5A-5H)S F53F3itt. o]F AEEE (Subfraction 0JLC 5C, 130.0mg)S tiio= 3ho] 30
27F HPLC (CHsCN-H,0, 40:60 — 60:40, gradient elution mode) < #-&3}o] 3}&E 20 (compound 20, ty =

16.7 min, 8.3mg), 3+FE 21 (compound 21, tz = 18.5 min, 1.4mg), % 3+E 24 (compound 24, typ = 19.4
min, 2.2mg) & 77 =539, & 22 (Compound 22, 55.0mg)S A3 % (subfraction OJLC5D)S CH;0H
2 gk A Hske] #5353

2885 (Subfraction OJLC5G, 183.0mg) < tho® de] CHON-H:0 (45:55) 208 2 35%-7F CH,CN 50% -&vi
(isocratic mode)& o]&3dt Luj A|A®lo=m HPLCE ®ste] 33E 26 (compound 26, tx = 45.2 min,
3.0mg), 3}¥%E 5 (compound 5, fz = 46.5 min, 14.0mg), % 3= 27 (compound 27, fz = 54.1 min, 1.6mg)
S 7tz ST, A8 % (Fraction 0JLC7, 2.0 g) OJLCS ¥-#]9 wU3 WS o] &3k WPLC =

167} Z=&2l= (16 subfractions, OJLC 7A-7Q)& F53litt. olF 2= (0JLC7G, 120.3mg)S tio= &
o] 30%7F HPLC (CHsCN-H,0, 40:60 — 60:40, gradient mode)S #-&3}o] 3}8% 8 (compound 8) % 3FE 9
(compounds 9, ¢ = 12.5 min, 8.3mg) EFES F53tt. o] £FES hA 2037 HPLC (CH,CN-H:0, 35:65,
isocratic mode)® F7} AAste] 3= 9 (compounds 9, ¢p = 13.2 min, 1.3 mg) % 3= 8 (compounds
8, tr = 14.5 min, 1.7 mg) & 77 53 th. 28 EE (Subfraction OJLC7M, 247.0 mg) & dldo=Z  3&}o

40%-7F was isolated on HPLC (CH;CN-H.0, 40:60, isocratic mode)S Z3)8ta 587F CH,CN 100%8vi2 AHS

S
ot
ot
i
N}
o
(e}
=
kS
(e}
[
=
[aN
,N
=
1l
N}
N
\}
2
B
o
()]
=
0a
~—
i
N
N
-
4
ol
ol
38
o

AR BeEe Bstel 25 ) BY BYREE sls ge A Fxo] A SRS 2 FANGEE
e J)E BAABY BAES Faol 3 2 s

3%E  1(compound 1); 53 EZA-1-"wE-2-(4'-HEAHL)-4-FAEE  [5-hydroxy-1-methyl-2-(4'-
methoxyphenyl)-4-quinolonel (A 7F 3}¢HE)
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S=54 10-2731150

3}5p4] 14
| s
N
OH O
(compound 1)
[0207]
[0208] FA 438 1A (colorless amorphous solid);
[0209] [a],"-83.7 (¢ 0.46, MeOH);
[0210] UV (MeOH) Ao (log e) 234 (3.46), 270 (3.45) nm;
[0211] FT-IR (neat) ve. 3181, 1631, 1600, 1497, 1419, 1290, 1178, 1024, 914, cm ;
[0212] ' (600 MHz, CDCly): &y 14.79 (OH-5), 7.54 (1H, dd, J = 8.3, 8.3 Hz, H-7), 7.33 (2H, d, J = 8.5 Hz,
H2' and H-6'), 7.02 (20, d, J = 8.5 Hz, H3' and H-5'), 6.86 (1, d, J = 8.3 Hz, H-8), 6.77 (1, d, J =
8.3 Hz, H-6), 6.20 (1H, s, H-3), 3.89 (3H, s, OCHy-5), 3.59 (3H, s, N-CHy);
[0213] “C NMR (150 MHz, CDCly): &¢ 181.7 (C-4), 162.8 (C-5), 160.8 (C-4'), 155.5 (C-2), 142.8 (C-8a), 134.2
(C-7), 130.0 (C-2' and C-6'), 127.6 (C-1'), 113.8 (C-4a), 114.3 (C-3' and C-5'), 111.0 (C-3), 109.8
(C-6), 104.6 (C-8), 55.5 (OCH;=5), 38.0 (N~CHy);
[0214] HRESIMS m/z 326.1031 [M + HCO0] (calcd for CisHigNOs, 326.1028).
[0216] 388 2(compound 2); 5-3]E=EZEA-6-"EA-1-HE-2-(4'-HEAHL)-4-FA=E [5-hydroxy-6-methoxy-1-
methyl-2-(4-methoxyphenyl)-4-quinolonel (A7 33HE)
3}t 15
| =
N
g
O
OH O
(compound 2)
[0217]
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[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0226]

[0227]

[0228]

[0229]

[0230]

S=53 10-2731150
A 2AaE 513 (colorless amorphous solid);
[aly +68.2 (¢ 0.82, MeOH);

UV (MeOH) Anu (log e) 230 (3.75), 269 (3.65), 344 (3.30) nm;
FT-IR (neat) v 3393, 2923, 1746, 1600, 1493, 1354, 1244, 1175, 1027 cmﬂ;

I (600 MHz, CDCls): &y 15.07 (OH-5), 7.33 (2H, d, J = 8.6 Hz, H-2' and H-6"), 7.30 (1H, d, J = 9.2

Hz, H-7), 7.02 (2H, d, J = 8.6 Hz, H-3' and H-5'), 6.84 (I1H, d, J = 9.2 Hz, H-8), 6.13 (1H, s, H-3),
3.96 (3H, s, OCH;-6), 3.89 (3H, s, OCH;-4'), 3.59 (3H, s, N-CHj);

B0 MR (150 MHz, CDCls): &¢ 181.9 (C-4), 160.7 (C-4'), 155.4 (C-2), 151.5 (C-5), 142.4 (C-6), 136.9

(C-8a), 130.0 (C-2' and C-6'), 127.7 (C-1'), 118.9 (C-7), 114.3 (C-4a, C-3' and C-5'), 109.5 (C-3),
103.6 (C-8), 57.0 (OCH;-6), 55.5 (OCHs-4'), 37.7 (N-CH3);

HRESIMS m/z 356.1127 [M + HCOO] (calcd for CioHisNOs, 356.1134).

3818 3(compound 3); 5-3|E=EFZA-1-v|E-2-9Hd-4-FAEE [5-hydroxy-1-methyl-2-phenyl-4-quinolone] (FA
33E)

FAFA L CuelaNO, (A4 251.29)

24X A B8 FuF3 (Ito, A. et al., J. Agric. Food Chem. 1998, 46, 3509-3516.)
3544 16
N
OH O

(compound 3)

332 4(compound 4); 5-3|EEA]-4,8-TH|EA-3-(3'-HEA-FE-2'-9d)-2-AEE [7-hydroxy-4,8
dimethoxy-3-(3'-methyl-but-2'-enyl)-2-quinolone]l (A7 &F=)
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[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0240]

[0241]

[0242]

[0243]

S=54 10-2731150

3pep4] 17

HO N“0
O\

(compound 4)

A 2AaE 513 (colorless amorphous solid);
20
[alp =95.1 (¢ 0.07, MeOH);

UV (MeOH) A (log e) 215 (3.69), 257 (3.28) nm;
FT-IR (neat) v, 3308, 2969, 1714, 1641, 1614, 1522, 1453, 1351, 1205, 1113, 1066, 1040 cm :

I (800 MHz, CDCls): &y 7.42 (1H, d, J = 8.7 Hz, H-5), 6.84 (1H, d, J = 8.7 Hz, H-6), 5.26 (1H, d, J =
6.7 Hz, H-2"), 3.91 (8H, s, OCH;-4), 3.90 (3H, s, OCH;-8), 3.35 (2H, d, J = 6.7 Hz, H-1'), 1.80 (3H, s,
H-5"), 1.70 (3H, s, H-4");

13C NMR (200 MHz, CDCls3): &¢ 164.3 (C-2), 162.3 (C-4), 149.5 (C-7), 132.3 (C-8), 132.1 (C-3'), 131.3

(C-8a), 121.5 (C-2'), 120.2 (C-3), 119.7 (C-5), 111.9 (4a), 111.5 (C-6), 61.8 (OCHs-4), 61.3 (OCHs-8),
25.7 (C-5"), 23.3 (C-1'), 18.0 (C-4").

HRESIMS m/z 288.1235 [M - H] (calcd for CigHisNOs, 288.1236).

35S 5(compound 5); N-WlE€oleld [N-methylataninel (FA 33HE)

B CliNO, (A4 257.33)

EAA A B8 FuE3: (Moulis, C. et al., Phyrochrmistry 1983, 22, 2095-2096.)

(compound 5)
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[0244]

[0245]

[0246]

[0247]

[0248]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

S=50d 10-2731150

A 2AaE 513 (colorless amorphous solid);
[aly-83.7 (¢ 0.46, MeOH);

UV (MeOH) A, (log &) 234 (3.46), 270 (3.45) nm;

FT-IR (neat) v 3181, 1631, 1600, 1497, 1419, 1290, 1178, 1024, 914, cmil;

1
H (600 MHz, CDCls): &y 14.79 (OH-5),

388 6(compound 6); 3-(3',3'-UHEddd)-4,8-tH|EA-N-HE-FHAEH-2-2 [3-(3',3"'-dimethylallyl)-
4,8-dimethoxy-N-methyl-quinolin-2-onel (FA] 3}gE)

B2 CHyNOs (AL 287.36)

EAA A B8 FuF3: (Yamashita, M.et al., Tetrahedron Lett. 2020, 61, 151861.)

254 19
~o
X =
l\ls o)
e

(compound 6)

A 2Aae 513 (colorless amorphous solid);

2

[aly’ -83.7 (¢ 0.46, MeOH):

UV (MeOH) A, (log &) 234 (3.46), 270 (3.45) nm;

FT-IR (neat) v 3181, 1631, 1600, 1497, 1419, 1290, 1178, 1024, 914, cmil;

1
H (600 MHz, CDCls): &y 14.79 (OH-5),

388 7(compound 7); 6-HEA-7-(3-HERE-2-4d)-1,3-U)SEE4, 5->FAEH-8-2 [6-methoxy-7-(3-
methylbut-2-enyl)-1,3-dioxolo<4,5-h>quinolin-8-one]l (F#| 3}gE)

B2}A Ci6H17NO4( AR 287.32)

B4 A @8 FuE3: (Neville, Charles F., et al. Journal of the Chemical Society, Perkin
Transactions 1 2 (1991): 259-262.)
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[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

3Fep4] 20

(compound 7)

S=50dl 10-2731150

338 8(compound 8); ZTRH=ZH Y [pteleprenine] (A FHIFE)

B2 CppHiNOy (248 301.3)

L,

=32 T4

Transactions

3pep4] 21

— o

El
2

Zka1

& : (Neville, Charles F., et al. " Journal of the Chemical Society, Perkin

(1991): 259-262.)

(compound 8)

338 9(compound 9); N-WlEZAE| 24 [N-methylflindersine] (ZA FH3E)

B2 sl NO, (- #F e 243.31)

244 =4

)

d

=k

=
Al

]

.

(Funayama, S.; Murata, K.; Nozoe, S. Phytochemistry 1994, 36, 525-528.)
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S=50dl 10-2731150

3pepe] 22

(compound 9)

[0270]
[0271] 33E 10(compound 10); 4,8-UH|EA|-3-(3'-HE-2'-E4AFE)-2-FA =2 (N-trl€ 42 B) [4,8-dimethoxy-

3-(3'-methyl-2'-oxobutyl)-2-quinolone (N-demethylorixalone B)](AF 3H3FE)

3s}4] 23

~
N
(@)
N~ O
O H
~
(compound 10)

[0272]
[0273] FA 438 1A (colorless amorphous solid);
[0274] [a],"-123.5 (¢ 0.05, MeOH);
[0275] UV (MeOH) A,o (log ) 236 (3.42), 271 (3.45), 366 (3.04) mm;
[0276] FT-IR (neat) v.., 2967, 1741, 1636, 1563, 1508, 1460, 1362, 1329, 1108, 1069, 1029 cm ;
[0277] 'H (800 MHz, CDCly): &y 9.05 (NH), 7.34 (1H, brd, J = 8.0 Hz, H-5), 7.15 (1H, dd, J = 8.0, 8.0 Hz, H-

6), 6.97 (IH, dd, J = 8.0, 0.7 Hz, H-7), 3.97 (3H, s, OCH~8), 3.90 (3H, s, OCHi4), 3.83 (2H, s, H-

1'), 2.87 (1H, sep, J = 6.9 Hz, H-3'), 1.21 (6H, d, J = 6.9 Hz, H-4' and H-5');
[0278] “CONMR (200 MHz, CDClg): &c 211.5 (C-2'), 163.4 (C-4), 163.0 (C-2), 145.8 (C-8), 128.0 (C-8a), 121.9

(C-6), 118.4 (C-4), 117.2 (C-4a), 114.9 (C-3), 110.0 (C-7), 62.0 (OCH;~4), 56.0 (OCH;-8), 41.0 (C-3"),
36.3 (C-1'), 18.4 (C-4" and C-5").
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[0279]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

S=50d 10-2731150

HRESIMS m/z 290.1398 [M + H]+ (calced for CiglyNOs, 290.1392).

33E 11 (compound 11); 7-3|E=EEA]-4,8-TH|EA]-3-(3-H R E-2-dd)-N-H&-2-FAEE [7-hydroxy-4,8
dimethoxy-3-(3-methylbut—2-eny!)-N-methyl-2-quinolone) 1 (A 7+ &3FE)

3514 24

HO N™ ~O

(compound 11)

A 2Aae 513 (colorless amorphous solid);
[aly +58.6 (¢ 0.62, MeOH);

UV (MeOH) A,u (log e) 220 (3.75), 260 (3.38), 323 (3.30) nm;

FT-IR (neat) v 3272, 2960, 1715, 1630, 1508, 1474, 1362, 1265, 1110, 1030 cm71§

'H (600 MHz, CDCly): &y 7.51 (1H, dd, J = 8.8 Hz, H-5), 6.92 (1H, dd, J = 8.8 Hz, H-6), 3.90 (3H, s,
N-CHi), 3.86 (3H, s, OCH-4), 3.79 (2H, s, H-1'), 3.74 (3H, s, OCH-8), 2.89 (1H, sep, J = 7.0 Hz, H-
3'), 1.22 (3H, s, H-4'), 1.23 (3H, s, H-5');

FCNR (150 Mz, CDCly): ¢ 212 (C-2'), 165.1 (C-2), 162.3 (C-4), 152.0 (C-7), 134.6 (C-8), 134.0 (C-

8a), 120.4 (C-5), 114.6 (C-3), 113.1 (C-4a), 111.1 (C-6), 62.3 (OCH;-8), 62.1 (OCHs-4), 41.2 (C-3'),
36.8 (C-1'), 33.5 (N-CHs), 18.4 (C-4' and C-5").

HRESIMS m/z 318.1339 [M - H] (calcd for CiHyNOs, 318.1341).

33 E 12(compound 12); 28 A}+= [orijanone] (FA] 3FE)

BRA T CelloNOs(EAFE: 273.33)

EAA A B8 FuF3: (Noshita,T et al., Biosci. Biotechnol. Biochem. 2001, 65, 710-713).
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S=50dl 10-2731150

914 25

(compound 12)

[0293]
[0294] 33E 13(compound 13); 2 8AEB [orixalone BI(FA 33E)
[0295] B 212 CpHoNOy (ERF5E: 303.36)
[0296] EAA 54 #¥ FuE3A: (Tto, Cel al., J. Nat. Prod. 2004, 67, 1800-1803).
31814 26
~
(@]
~
O
N O
O
(compound 13)
[0297]
[0298] 3138 14(compound 14); (-)-Z#HL8Al [(-)-preorixine] (FX 3FE)
[0299] FEAA) 0 CrHioNOs (A 317.34)
[0300] EAx A4 B HuE3:  (FUNAYAMA, Shinji, Kiyoshi MURATA, and Shigeo NozoE. "Absolute

stereochemistry of (-)-preorixine and related compounds." Chemical and pharmaceutical bulletin 44.10
(1996): 1885-1889.)
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[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

3pep4] 27

S=50dl 10-2731150

(compound 14)

33E 15(compound 15); 3'-0-HE YA [(3'-O-methylorixinel (FA] &)

Baba] s CHagNOs (2120 349.38)

244 4 ¥ Fas

3pep4] 28

3

A (Noshita,T et al., Biosci. Biotechnol. Biochem. 2001, 65, 710-713).

(compound 15)

3}151E 16(compound 16); 2B A|+= [(orixinone] (FA] 3E)

A D CrllNO;  (ZAHEF: 317.34)

244 54 Ba AnE

=

from Orixa japonica."

P

&1 : (Funayama, Shinji, Kiyoshi Murata, and Shigeo Nozoe. "Quinoline alkaloids
hytochemistry 36.2 (1994): 525-528).
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[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

S=50dl 10-2731150

354 29
o
=R
e
o N" o
\_d |

(compound 16)

3}3E 17(compound 17);0]AZ W Z2d [(isoptelefolidine] (FA] FFE)

EAA D CiNOs  (RAF3F: 317.34)

A2 54 #9d FuEH: (Funayama, Shinji, Kiyoshi Murata, and Shigeo Nozoe. "Quinoline alkaloids
from Orixa japonica." Phytochemistry 36.2 (1994): 525-528).

814 30
>0
=
OH
o) N7
iy |

(compound 17)

3131E 18(compound 18); dEFE=[evolitrine] (FA FHFE)
TR D CpglpNOs (AR 229.24)

=44 =4

)

W 31 F3: (Pusset, Jacques, et al. "Isolation and 2D NMR studies of alkaloids from
Comptonella sessilifoliolal." Planta medica 57.02 (1991): 153-155.)

_41_



[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

3pep4] 31

~0
~
~

N

S=50d 10-2731150

N\
O

(compound 18)

338 19(compound 19); =ZAw|obd [skimmianinel (TA ZHFE)

E—X}-&, . C14H13N04 (T"i‘z}'%]: © 259.26)

244 w4 #d Fasd:

3. (Benzies, David WM, et al. "Flash vacuum pyrolysis of 5-(indol-2-and-3-

ylmethylene)-2, 2-dimethyl-1, 3-dioxane-4, 6-diones." Journal of the Chemical Society, Perkin
Transactions 1 (1986): 1651-1654.)

5914 32

™~
O
N
=

N

R
O

(compound 19)

315HE 20(compound 20); ZFAMA [kokusagine (FA FHFE)

A D CogHoNOy AV 243.22)

2% 24 Ad #FaE3: (Funayama, Shinji, Kiyoshi Murata, and Shigeo Nozoe. "Quinoline alkaloids

=

from Orixa japonica.

L
||P

hytochemistry 36.2 (1994): 525-528.)
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S=54 10-2731150

s8r4 33
~o
N
0 Nie
-0

(compound 20)

[0325]
[0326] 33E 21(compound 21); (-)-(S)-O-olAEolATWHZZH [(-)-(S)-0-acetylisopteleflorine (A 3}FE)
[0327] FEAA) 0 CigHioNOg (A 345.35)
[0328] B4z A #d FuEA: (Barr, Stephen A et al., . Heterocycles 79.1 (2009): 831-850.)
3}5}4] 34
~
O
N i
2 O
0 N~ O
0
(compound 21)
[0329]
[0330] 32 22 (compound 22); (2'E)-7-(3',7'-"Wl€&El-2',6'-t]old&A)-6-WEAFuA [(2'E)-7-(3",7'-
dimethylocta-2',6'-dienyloxy)-6-methoxycoumarin) 1(ATF 3gE)
3}5}4] 35
1L
Mﬂo o o
(compound 22)
[0331]
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[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0348]

[0349]

[0350]

S=50dl 10-2731150

A 2AaE 513 (colorless amorphous solid);
[aly +113.1 (¢ 0.05, MeOH);

UV (MeOH) A, (log e) 232 (2.83), 294 (2.45), 346 (2.66) nm;

FT-IR (neat) vy, 2922, 1700, 1611, 1508, 1402, 1348, 1279, 1126, 1014 cmil;

- and C NVR data, (3 1: Table 1);

HRESIMS m/z 357.1698 [M - H] (calcd for CyHys0s, 357.1702).

338 23 (compound 23); (2'E)-7-(3',7'-tiWELE}-2',6'-T] o D& A])-6,8-C) W EA|Fr}
dimethoxy—auraptene)l (2'E)-7-(38',7'-dimethylocta-2',6'-dienyloxy)-6,8-dimethoxycoumar in
dimethoxy-auraptene))] (A7 3§E)

544 36

A A 1A (colorless amorphous solid);
20
[aly 6.0 (c 0.26, MeOH);

UV (MeOH) Anux (log e) 208 (3.55), 232 (3.28), 296 (3.05) nm;

FT-IR (neat) v 2929, 1731, 1604, 1563, 1407, 1291, 1125, 1041 cm_l;

M- and "C MR, ( Table 1);

HRESIMS m/z 403.1766 [M + HCOO] (calcd for CopHy07, 403.1757).

335 24(compound 24); °o}$-H¥ [(auraptene) (FA 3FE)

B2 Colly0s (FA}2E: 298.38)

EAA A #¥ FuE3: (Zhao, Y.-L et al., J. Agric. Food Chem. 2019, 67, 88108818).
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S==5| 10-2731150

s}gk4] 37
IS\
M/\O o~ o

(compound 24)

[0351]
[0352] B3E 25 (compound 25); 7-(7° -#EA-3 |7 -YHESE-2 |5 -HAHEZA])-6,8-THEFA TR [7-

(7" -peroxy-3° ,7" -dimethylocta-2" ,5" -dienyloxy)-6,8-dimethoxycoumarin)](Al7 3+3HE)

31544 38

e =
HO M
P g o o
/O
(compound 25)

[0353]
[0354] A A3 314 (colorless amorphous solid);
[0355] [aly'-32.0 (c 0.09, MeOH);
[0356] UV (MeOH) A, (log €) 209 (4.26), 230 (4.09), 295 (3.78) nm;
[0357] FT-IR (neat) v 2924, 2853, 1715, 1564, 1460, 1408, 1291, 1038 Cm_li
[0358] - and "C MR, (¥ 1, Table 1);
[0359] HRESIMS m/z 435.1635 [M + HCO0] (caled for CuplyQo, 435.1655).
[0361] 315E 26(compound 26); 7-((2'E,5'E)-7'-W|EA]-3",7'-tHd=2€E}-2' ,5'-0Od| I&A])Fuld [7-((2'E,5'E)-

7'-methoxy-3"',7'-dimethylocta-2',5'-dienyloxy)coumarin) (A 3}E)
[0362] AR DL Cyollpg0y (3EAMEF 328.41)
[0363] A% T4 ¢ FuE#: (Cho, J.-Y. et al., J. Food Chem. 2012, 135, 17-23.)
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s}8k4] 39
% L
MO o~ 0

(compound 26)

[0364]
[0365] 33E 27 (compound 27); 6,8-TIHEA-7-(6'-H|EA]-3",7'-tIHE-2'E,7'-S eI 2] )Fuld  [6,8-
dimethoxy-7-(6'-peroxy-3',7'-dimethyl-2'E,7'-octadienyloxy)coumarin) 1 (A F =)
3}5}4] 40
_© SN
(918 0
OH <
(compound 27)
[0366] .
[0367] A A3 314 (colorless amorphous solid);
[0368] [aly-5.8 (¢ 0.07, MeOH);
[0369] UV (MeOH) A, (log ¢) 211 (3.80), 233 (3.53), 297 (3.35) nm;
[0370] FT-IR (neat) v 2924, 1716, 1564, 1457, 1407, 1291, 1152, 1125, 1039 Cm_l;
1 13 —
[0371] H- and C NMR, , (3 1, Table 1);;
[0372] HRESIMS m/z 435.1655 [M + HCOO]_ (caled for CyHyOg, 435.1655).
F 1
[0373] 'H and C NMR Spectroscopic Data for Compounds 22, 23, 25, and 27 ( &y in ppm, J in Hz, CDCL.)
compound | 5o 23" 25 27’
POSitiOn 6H 6(: 6H 6C 6]—1 6C 6H 6(:
1 - - - - - - - -
- 161.5 - 160.5 160.6 - 160.5
3 6.27 dl113.3 6.34 d (9.5) 115.1 6.34 d (9.4) 115.2 6.34 d (9.5) 115.2
(9.4)
4 7.61 df 143.3 7.60 d (9.5) 143.5 7.60 d (9.4) 143.4 7.60 d (9.5) 143.5
(9.4)
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4a - 111.3 - 114 .4 - 114.5 - 114 .4
5 6.85 s 108.0 6.65 s 103.5 6.65 s 103.6 6.65 s 103.5
6 - 146.6 - 150.7 - 150.6 - 150.5
7 - 152.1 - 144 .9 - 144.7 - 144.7
8 6.83 s 101.2 - 141.8 - 141.8 - 141.7
8a - 149.9 - 143.0 - 143.0 - 114.4
1' 4.69 66.3 4.68 d (7.0) 70.3 4.69 d (7.2) 70.1 4.69 d (7.2) |70.4
(6.4)
2' 5.48 118.4 5.55 td (7.0,[119.6 5.57 tq (7.2,{120.8 5.57 td (7.2,1120.2
(6.4) 1.0) 1.3) 1.0)
3' 142.1 142.6 140.8 - 141.7
4' 2.07 m 39.5 9 05d 39.6 2.76 d (6.9) 42.3 2.08 m 35.4
5' 2.12 m 26.2 d 26.3 5.63 dt (15.7,|128.8 1.55 m 28.6
2.05 6.9)
6' 5.07 123.6 5.05, brt|123.8 5.55dt  (15.7,|135.5 4.23 t (6.7) |88.8
(6.7) (6.7) 1.2)
7' 131.9 131.7 82.1 143.7
8' 1.65 s 25.6 1.59 s 17.6 1.32 s 24.2 1.72 s 17.1
9' 1.77 s 16.8 1.69 s 16.5 1.67 s 16.4 1.68 s 16.2
10’ 1.60 s 17.7 1.66 s 25.7 1.32 s 24.2 4.95 brs 114.2
5.00 dd (1.5,
1.5)
OCH;-6 3.91 s 56.4 13.91 s 56.3 3.89 s 56.4 3.89 s 56.3
OCH5-8 4.03 s 61.7 4.03 s 61.7 4.03 s 61.7
‘Recorded at 800 MHz for proton and at 200 MHz for carbon.
bRecorded at 400 MHz for proton and at 100 MHz for carbon.

[0375] 33E  28(compound 28); 7-(6'R-3E=FA-3',7'-UHE-2'E,7' -SEI N d&A)FelA  [7-(6'R-hydroxy-

3',7'-dimethyl-2'E,7'-octadienyloxy)coumarin) (FX 3%=)
[0376] FAFA D Cuola0y: (FAFEF 314.38)
[0377] B2 B4 AW FuFEFE: (Masuda, T. et al., Phytochemisrry 1992, 31, 1363-1366.)

3}5}4) 41

L
OH
(compound 28)

[0378]
[0379] 3E 29 (compound 29); 2'R,3'-o}AE-3',3'-tHE-8-v|5A|-6,7-t)3 =2 =[3,2-g]F7& [2'R,3'-

acetyl-3',3'-dimethyl-8-methoxy-6,7-dihydropyrano[3, 2-glcoumarin) ] (A 3gE)
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[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

S=50d 10-2731150

384 42
R
O>“"
ﬂ O o~ ~o
®
_O

(compound 29)

A A 1A (colorless amorphous solid);
20
[alp -63.3 (¢ 0.05, MeOH);
UV (MeOH) A, (log e) 209 (3.05), 331 (2.66) nm;

ECD (MeOH) A,a 209 (-0.31), 243 (-0.76), 289 (-0.25) nm;

FT-IR (neat) v, 3157, 1724, 1634, 1577, 1450, 1286, 1135, 1023 e

' (800 MHz, CDCly): &y 7.57 (1H, d, J = 9.5 Hz, H-4), 6.94 (1H, s, H-5), 6.22 (1H, d, J = 9.5 Hz, H-
3), 5.12 (1, dd, J = 9.4, 7.5 Hz, H-2'), 4.05 (3, s, OCH-8), 3.29 (1H, ddd, J = 16.0, 9.4, 1.0 liz,
H-1'8), 3.21 (H, ddd, J = 16.0, 7.5, 1.0 Hz, H-1'a), 1.99 (3H, s, OCOCH,), 1.59 (3H, s, H-5'), 1.52
(3H, s, H-4');

“CONMR (200 MHz, CDCls): &¢ 170.2 (OCOCH;), 160.8 (C-2), 154.0 (C-7), 147.5 (C-8a), 143.8 (C-4), 131.4
(C-8), 125.3 (C-6), 117.0 (C-5), 113.7 (C-da), 112.6 (C-3), 88.8 (C-2'), 82.1 (C-3'), 60.9 (OCH8),
30.0 (C-1'), 22.2 (C-5' and OCOCH), 21.0 (C-4'). HRESIMS m/z 363.1074 M + HCO0] (caled for CighliO,
363.1080).

3}3E 30(compound 30); 229 [psoralen) (A 3}FE)

B2A: CHe05: (B2 186.17)

A% A ¥ FuE3: (Yaseen, A. et al., Nat. Prod. Res. 2021, 35, 5364-5368.)

s8p4] 43
/ ~
o o~ o

(compound 30)
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[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

3}3E 31(compound 31); FEEA [xanthotoxin) (FA] 3}§FE)
EAA L Cl0y (A 216.19)
(Liua, K. et al., J. Chromatogr A. 2004, 1055, 71-76.)

=42 4 v Fusd

pul R

3J8p2] 44
~0
// fass,
O o~ o

| (compound 31)

33E 32(compound 32); W|2H¥ [bergapten) (FA 33HE)

BbA) 0 CH0, (B2 216.19)

B2 B4 AW FaF3: (Liva, K. et al., J. Chromatogr A. 2004, 1055, 71-76.)

et 45
/ ~3
O o~ o
e

(compound 32)

31818 33(compound 33); ©]AF Y [isopimpinellin) (FA IE)
A2 Gl 05 (A 246.22)

B2 B4 AW FaE3: (Liva, K. et al., J. Chromatogr A. 2004, 1055, 71-76.)
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[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

354 46
~o
74
o
0

(compound 33)

3818 34(compound 34); ©|AJ}AEE [jsogosferol) (FA 3FFE)

B2FA D Cell05 (F-2}EF 286.28)

244 =4

A9 #ZaE3: (Liuva, K. et al., J. Chromatogr A. 2004, 1055, 71-76.)

54 47
4
o)

0

HO

(compound 34)

3}131E 35(compound 35); UHZEW [imperatorin] (FA IFE)

B2FA D Cely04 (BRFEF 270.28)

244 =4

=

=)
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3}814) 48
/ =
o 0" D

O\/\r

(compound 35)

[0412]
[0413] 331 36(compound 36); 8a,11-AHET]L [8a,ll-elemodiol (FA IFE)
[0414] FAFA D Cuslag0o (RFEF 238.37)
[0415] B2 B4 AW FaFF: (Li, D.; Jiang et al., Phytochemistry 2016, 122, 294-300.)
3}5}4] 49
\\.
“OH
OCH

(compound 36)
[0416]
[0417] 33E 37(compound 37); 8 a-otAEA| A E[8 a-acetoxyelemol (FA] 3}5HE)
[0418] B2 CHas05 (EAFEE 280.41)
[0419] A2 B4 #A#W Fa1F3: (San Feliciano, A. et al., Phytochemistry 1988, 27, 2241-2248.)
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[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

S=50dl 10-2731150
3}ep4] 50

=5

oA

OH

(compound 37)

3}5}E 38(compound 38); L E=Z3i= [oplopanone] FA 3gE)

B2} Cally0y (BRF2E 238.37)

EA4A A4 B8 FaE3: (Herz, W.; Watanabe, K. Phytochemitry 1983, 22, 1457-1459.)

(compound 38)

AF 1. AT o FEE oldEIY Ev] 5% 2 APES} a5 H7t

d7) AAlee] b FEE B o2 H ZEd SFEEY oitxvd #H] g% 3 AR 5s &
Ash7] 98k shlep o], 7l Bl VAE WHE $8ste HYS FIsIsith. (A, S
(2019). Adiponectin-secretion-promoting phenylethylchromones from the agarwood of Aquilaria

M

malaccensis. Journal of natural products, 82(2), 259-264).
1-1. A3 A

AR QA el 3
o, FAHoR QA B
NSC)oll &, GAbmERE |

10 mMZ 12k A3t 5d7F Wi F, FU 2o 2xA st 2441 § ME S

gHE o] ol e ®v £x &% S #4817 9stel, ol T UY ELISAS 33

9 Z7]4|¥% (Human bone marrow mesenchymal stem cell, hBM-
(IDX) 2 FA4E W& = X s F8d JFES
< 3

J%
mo

5

2

i
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[0429]

[0430]

[0431]

[0432]

[0433]

S=50d 10-2731150

QuantikineTM immunoassay kit (R&D Systems, Minneapolis, MN, USA)E A}-&3}o] A|ZALe] ZZ2EZo| ulg} of
gxdeE 58 Ao,

FrH e el ¢ SFHE 4, 7, 22, 23, 249 W& FrRoEA oty dd #y] HXTe AY 4§
Atk P dxwow HadgEE, ofxvY, FEulEdrtel =, ﬂ%olﬂﬂi‘l ARSI, BEE A RS}
7F AdE T 2R A s A4S SAs7] st A2 E DPBSE AlAH $ XELH =R 30w1t
LA & 60% olArEgEE AT o] F 60% 22U HE 2 (oil re o) AMFE o] &t AL A
stal, EB= AMF5d & 3wlE4d @ (hepatoxylin) £HE o]t HEE AMT T HrAS o] &3
sl

]__2 A3 a“l

AR olo A f-eish BHSHE 38F 3 4, 5, 7, 10, 11, 12, 13, 16, 22, 23, 24, 29, 35, 382 %2 oA %
1= ukeh o] hBM-MSC Atst Rdo A ot YRl Eu|E fFofnlatAl FXAIZT. 12 oA ol F &
Aol §-4=3 4, 7, 22, 23, 245 UIO R FEOEXQ offx Yl BuH| FXFS AFI AT,

—

ECo#te SHEHE 404 13.8 mM, 3FEHE 714 9.0 mM, 3HE 22004 25.8mI1 Ao 2 Yehstom, 1 9] 3§
£ 23, 249 4% ECxo#kel 30 mi& 1Cell A &l = nhe} 3Fo] At 3}

= =
el Ad o] g4 S7HNRTI e’ AeAS STHIAES 39T 5 QU

e

#£ 2
8 SHEEY ot ¥ e & 5% € AEs a5EH
Test sample Adiponection(pg/ml) at 10 puM ECso [ uMI
(IDX =100 pg/ml)
Compound 1 164.0 + 15.4 ND
Compound 2 100.8 £ 3.7 ND
Compound 3 150.3 + 34.2 ND
Compound 4 309.7 + 42.6%* 13.8
Compound 5 198.4 + 29.6% > 30.0
Compound 6 115.1 + 17.3 ND
Compound 7 272.3 + 28.4xx 9.0
Compound 8 98.5 £ 4.2 ND
Compound 9 150.2 + 6.8 ND
Compound 10 183.3 £ 33.0% > 30.0
Compound 11 180.9 £ 16.0% > 30.0
Compound 12 198.5 + 3.2% > 30.0
Compound 14 79.9 £ 15.8 ND
Compound 15 89.2 £ 2.6 ND
Compound 16 173.0 £ 26.3 ND
Compound 17 76.2 £ 1.1 ND
Compound 20 135.4 + 9.6 ND
Compound 21 71.0 £ 8.5 ND
Compound 22 304.6 + 41.3*x 25.8
Compound 23 251.2 £ 34.0%x > 30.0
Compound 25 149.1 £ 37.9 ND
Compound 26 123.8 + 15.1 ND
Compound 27 34.9 £ 10.0 ND
Compound 28 141.5 + 23.7 ND
Compound 29 175.8 £+ 53.8% > 30.0
Compound 36 132.8 + 19.6 ND
Compound 37 161.0 £ 6.5 ND
Compound 38 202.7 + 10.0%=* > 30.0
#*%p<0.01, *p<0.05
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[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

SS50dl 10-2731150

A 2. FAF o F2F 29 A}E9 84 B S B

7] AA Y Ay FEE 9 o228 Y Zod sgEse 84 v HSS Sl TR-FRET B4 2
A 2 edAE dPor BHETE SISk flste] shrlek o], 71E EFlel 7lAlE e &85t

A¥e 83T, (Ahn, S., et al., (2019). Adiponectin-secretion-promoting phenylethylchromones from

the agarwood of Aquilaria malaccensis. Journal of natural products, 82(2), 259-264).
2-1. A8 #A

BIE ol B gl oozdE wd E1
T2

4 dde AAH 24 B tEE flske] TR-
FRET 7|9te] al4=8-3] AAA A3 A1y L 3

TAH R LanthascreenTM competitive binding assay kit (Cat. No. PV4892, PV4893, PV4894, Invitrogen)E
ol-g3ke] PPARa, PPARg, ¥ PPARAS] e b= (R s siE)el Adsee Woen
LanthascreenTM coactivation assay kit (Invitrogen, Cat. No. PV4658, PV4833)% o]&3}o] LXRb 2 FXRel U
@ el B w9 Bk,

oluf YA hZTOZ PPAR a2 74§ GW7647(Cat. No. 1677, Tocris), PPAR y o 745 GW1929 (Cat. No. 1664,

Tocris), PPAR §¢ 7% GW501516 (Cat. No. 5674, Tocris), LXR b9 Z-$ T0901317 (Cat. No. 2373,
Tocris), FXRY 79 GW4064 (Cat. No. 2473, Tocris)E A}&3s}it).

2-2. A¥Aq

¥ 34 9 T 20 7]AE uks} o], AL QoA 3}3HE 49} 22 PPARgol tis] MElH oz Agsigon,

PPARa, PPARd®| @6‘1—6‘}-2] }:’7 LXRb ¥ FXRE %’-zﬂ—/\é:@jr }\]7] 2] ¢korc), ] o) PPARgoﬂ EH?J’ wro %E, A%

=9 BAE Av 5 49 Ki 2S 3.0 mM o] 929 Ki Z+S 10.7 mM o]QT}. ol wel Ak
xdae 489S TR,

_1>4 i&
_ELm
i‘&
MD

1O

U 9 el B3 4} 225 PPARgel U@ AE

* 3
T 209 SIRHE 49} 229) TR-FRET ZAA AFAE 2 T8 o= 4% 4
PPARa at 10 pM| PPARg at 10 pM PPARd at 10 |[LXRb at 10 uM FXR at 10
[%] [%] M [%] [%] uM [%]
Compound 4 11.7 £ 3.1 54.0 £ 2.0%* 26.3 £ 9.2 4.1 £ 5.9 8.7 + 10.7
Compound 22 8.0 £ 3.5 45.8 + 1.6%* 12.1 £ 5.3 13.4 £ 2.4 5.5 £ 8.7
#x#p<0.01, *p<0.05
¥ 4
= 2B9] FFE 49} 229] PPRR y A &% A
Test sample PPAR y binding
ICso [ UM] Ki [ llM]
Compound 4 8.4 3.0
Compound 22 29.9 10.7

AR 3. T o FE2E £ 3FES PPAR
7] AAlee] AFAh ol F H 3gEEe PPAR yol U3 352438 avs A3}
7] $18ke] sprlek Zol, 7|E e ZiAlE WS &3t A8E& Fsirk. (Ahn, S., Ma, C. T., Choi,
J. M., An, S., Lee, M., Le, T. H. V 1

phenylethylchromones from the agarwood of Aquilaria malaccensis. Journal of natural products, 82(2),
259-264) .

3-1. A A
AR ol S8 33E (33E 4, 12)0] PPARg Z&Ad sl nxE &S Hrtely] 8] TR-FRET 7]yl PPARg

et al. (2019). Adiponectin-secretion-promoting

He
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[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

S=54 10-2731150

o

2493 &% T4 S

TFAAFoR, (33 (AE¥F 1 HVEMHPLLMGLLMESQWGA), PGC1 o (A <¥¥3E 2@ EAEEPSLLKKLLLAPANTQ),
PRIP/RAP250 (A E®¥ 3 3: VILTSPLLVNLLQSDISAG), SRC1 (A€W 3 4: LTARHKILHRLLQEGSPSD), SRC2 (A E¥s
5: LKEKHKILHRLLQDSSSPV), SRC3 (A ¥W¥3E 6: ESKGHKKLLQ LLTCSSDDR), TRAP220/DRIP-2 (A gEWHZE 7:
NTKNHPMLMNLLEDNPAQD) & ©]g35lo] 313E 4 2 228 7 10 M9 w52 At & T3 AEE =A3519).
w3k 38Al 3l FMEfo]= SRC1, SRC3, PRIP/RAP250] thel] s=o&x¢l ¥&843 a%S A3,
3-1. A3 A7
X 5 %2 X 3 7IAE vke} Zo], A dea fEdt sietE 49 22& 3842 HWERO]= SRCL, SRCS,
PRIP/RAP250S 5243t Al7]= Zla SRlskalrh. ®3F SRC1 R SRC3& 874 fAeto] =2 Abgsisls o 3
g2 49 TR a5S ALEe 49 B0 S 27 9.8 ml, 15.5 mil 9 Aoz stelwdrt
3}stE 22% SRC1 2 SRC39 osfl EC50 #kol 30 mM =3¢l Ao g velstl. PRIP/RAP250S &84 AL FE}o]
A (e}

=
2 ARSI S o 3SR 4, 229] BCS0RkS Z47E 7.4, 17.3 miQl Ao® vebgth whebd Ay ol fe 3
§h= 49k 22%= PPARgOl Wik e aeAl= 2483 1At

olr

JN
ol'

# 5

T 379 FFE 49} 229] PPAR y o 3 2584 an A

PPARg coactivation [%]
PGCla SRC1 SRC2 SRC3 PRIP/ TRAP220/ C33
RAP250 DRIP2
Compound 4 4.6 = 8.6 51.1 %= 16.4 * 48.2 £ 49.3 * 7.1 £ 9.5 5.3 =
14, 7% 10.1 7.6%: 6. 6% 11.3
Compound 22 2.4 £ 5.7 28.1 £ 19.4 £ 29.2 41.2 £ 5.5 £ 7.9 18.7 £
2.8 9.6 6.1 5.3 1.5
#**%p<0.01, *p<0.05
Z6
& 3B9] 33HE 49 229] PPAR y ol HE T2/t Adto 2
Test sample EC50 of PPARy coactivation [ pM]
SRC1 SRC3 PRIP/RAP250
Compound 4 9.8 15.5 7.4
Compound 22 >30.0 >30.0 17.3

AR 4. AT 4 F2E 28 3529 PPARgel Uig 2% 2= 49Ut

&7 Ao bt FEE Y o2 H E2E SHE S| PPARgel ik 2F me EA4E d<lstr] 9fst
o s)ek o], 7€ £dol VIAE WHE $83te APs FHsIvh. (Ahn, S., et al. (2019).
Adiponectin-secretion-promoting phenylethylchromones from the agarwood of Aquilaria malaccensis.
Journal of natural products, 82(2), 259-264).

4-1. AFAA
ARG ol &8 3}EE9] PPARgel] tidt Ad mE= BAS sty g8 Bz mdy ATE Discovery
Studio AZE o] (Dassault Systemes, BIOVIA Corporation, San Diego, CA, USA)E o]&3&lo] 3yt ct.

RCSB Protein data banke]*] PPARg 242 (PDB ID: 5USL)E T =ZX 3ttt %A thx++0 =2 ¥ ZFeE
= ARESSlTh. EAREE Aol whet sEE 4 229 5AS APAoR qp9sty] 9iste], TR-FRET 7]¥k
PPARg &4 EA7IWME &8l FeIeeEd b delA fFEid siES A Agsdls W 3
43t aeel MAE S BYsG. o] W ARSE s2A s PRIP/RAP250 ot

4-2. A¥A7
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[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0467]

[0468]

[0469]

[0470]

S=50dl 10-2731150

78 % 4o AAE vheh gol, RARDY AW A o KU HEE 4t veegE

PPARgS] A1 3 7 O WHlel A% FElE vehdom, W44 99 0 54 Foel mE 9xsto]

Tyra73sh 35AEIS ST, B 22 PPARgS] 254 Aol EASH, Tyra73n FEA8A S

2 st ole] weh HT 4t PPARge] thE B ESAE A8h W, SEE 220 PPARge] o

i asA=E 28 = T Ay HFS 98] TR-FRET 714+ PPARg ﬁﬁ“ﬁi} =A4s Z
4

ek, &7 & 70 71AE nie} o] 3=

R
S v, 33E 4= eI EE 3 FEAs gl Ut AsES YeERs A 5}6% 22+ Jo&
el ot FEAFs %S JATS FAdsAt. wEkA SRHE 4+ PPARgel uigh &4 aGAR, IFE
22% PPARgel tist & aSAIZ 71%53S gRlsty gAdd AmAZ &8ss A2 s A58
o}
F 7
= 4D9] PPAR y FEAAS] A w A& F9FS TR-FRETS 7]dtez B4 A3 A
PPARg coactivation [%]
e F#EE 5= [ M
30 pM 10 pM 3 uM 1 uM 0.3 puM
3 Q= ElE 83.5 £ 9.2 64.5 £ 12.9 49.6 £ 9.8 41.7 + 16.3 29.6 + 9.8
k|
I Q= EFE +102.9 £17.0%x [106.9+£11,9xx 95.0 £6.6%* |83.7 + 3.2%x 68.5+12. 1xx
Compound 4
3| © =L =
e =g EFE Heo 1 + 7.8 99 + 8.7 46.2 £ 6.8 30.7 £ 0.4 33.8 £ 8.7
Compound 22
##p<0.01, *p<0.05

A 5. AT d FEE 2 HFEY FAE E7AEE 28E dAET dAT FULE

F7) AAd ] R FEE H olERH EYd EEE £ 283 ddT dAlsS
lst7] 98k abrleh Zol, 71E e 71 YHS S8t Ak, (Shin, J. H. et al.,.
(2009). Interleukin-17A inhibits adipocyte differentiation in human mesenchymal stem cells and
regulates pro—inflammatory responses in adipocytes. Biochemical pharmacology, 77(12), 1835-1844.)

AR O FEE 2 BT BAEE odASS B fetel 04 EVIAEE BEe] BLISAE 9

WA $37k E7]4 %00 aspirin A2 (300 mM B >
10 mg/mle] FEZ At 24A3F Fof] FTHE 3|53t ELISAE ©]
S Utk ol9h A A o fEl sekEe o
Ji%qlﬂﬂEZ%ﬂHOMW‘ gﬂaﬁq_

55 27 30 mg/ml,
%g_m,ﬁgﬂ Nﬂb
& Wrer] gletel YW gHew

X
N

52. A¥ZAS

7] & 8-90] 71 wmpe} o], AU Q FEE W X BIE FREYE BIE odolAHoE &
5o Tzl Ed B2 AAS JAES 33,

wE AR S8 I E 38% 2 FE 1, 2, 3, 4, 5, 6, 8,9, 11, 13, 18, 19, 20, 21, 27, 3594 *
Zxoeladd B2 A% AdAasS el old uhel Ak o FEE 9 BIE, dd ggEo] UALY
Z JATS 7HHS gt

* 8

= 509 AR o fd 328 2 ESE (n-hexane, chloroform, ethyl acetate, water)e] T2AelZ&Hd

E2 B4 A5 43 23
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[0471]

[0473]

[0474]
[0475]
[0476]

[0477]

==3

omn

Test sample

Zereadd B2 34 & [pg/ml]
(DMEM = 100 pg/ml)

Concentration of extract or fractions 30u¢g/ml 10pg/ml
Total ext 39.3 + 6.8%x 50.7 + 6.4%x
Hexane fraction 63.3 £ 6.0% 83.6 £ 7.6
Chloroform fraction 54.7 £ 4.3% 77.6 £ 1.5
EthylacetateFraction 39.1 £ 4.3=%x 62.3 £ 8.0%
Water fraction 100.0 £ 7.9 123.5 + 9.0

##p<0.01, *p<0.05

x9

& 5B9] AuF o Fd SFE 38F9 TEAESUU B2 AN AT 49 2

10-2731150

Test sample gz etEad B2 A4 % [pg/ml] at 10uM
(DMEM = 100 pg/ml)
Compound 1 65.5 + 1.9%
Compound 2 24.9 £ 2.9xx
Compound 3 65.1 £ 12.3*
Compound 4 23.7 £ 3.1%x
Compound 5 53.0 £ 3.7%
Compound 6 19.5 & 1.3#x
Compound 7 89.4 £ 1.4
Compound 8 39.4 £ 1.3%x
Compound 9 44 .2 + 3.8%x
Compound 10 74.5 £ 10.8
Compound 11 55.0 * 2.4
Compound 12 82.7 £ 2.6
Compound 14 76.8 £ 10.9
Compound 15 114.2 £ 21.6
Compound 16 96.1 £ 24.1
Compound 17 82.7 £ 5.2
Compound 20 30.8 £ 1.0%=x
Compound 21 42.4 £ 1.2%%
Compound 22 108.7 + 4.8
Compound 23 129.5 + 3.8
Compound 25 107.5 + 3.1
Compound 26 109.2 £ 1.7
Compound 27 64.6 £ 11.3*
Compound 28 79.0 £ 2.5
Compound 29 95.0 £ 2.8
Compound 36 94.0 £ 4.9
Compound 37 110.2 + 3.8
Compound 38 91.9 £ 7.9

#%p<0.01, *p<0.05

F=E (0JLM)) 20 mg
ooy 100 mg
2] 10 mg
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[0478]
[0480]
[0481]
[0482]
[0483]
[0484]
[0485]
[0487]
[0488]
[0489]
[0490]
[0491]
[0492]
[0494]
[0495]
[0496]
[0497]

[0498]

[0499]
[0501]
[0502]
[0503]
[0504]
[0505]

[0506]

[0508]
[0509]
[0510]
[0511]
[0512]
[0513]
[0514]
[0515]

[0516]

S550dl 10-2731150

3HE 2 10 mg

S AR 100 mg
ol 100 mg
2elopdAt vl 2 mg

479 HRES EFS F 549 4AS AxPdel nteb sgste] AE Az,

AAA 3. FAA e A=

3EHE 4 10 mg
AR AEE0 A~ 3 mg
gdEQ A 14.8 mg
vl ZEH oo E 0.2 mg

o) WAl Aol wel gv)e AEe EFsa Aed Awol Fstel AaAlE Axd,

AAA 4. FAA S A=

313HE 22 10 mg
v E 180 mg
FALE B FRT 2974 mg
Na,HPO,, 12H20 26 mg

e FARAIY] Aol whek 1 4EF(©2 me) 7o AR FFow Al X

AA ] 5. JAL A=

F=5 (0JLM)) 20 mg

o] 3l 10 g

T E 5¢g

A A e

Fde] Al Azl uwpe} A Gl 77t FEE vheke] &34 11’ d2d-s A= 7hek vs A4l A
& 23S oS AATE JHste] AAE HAAFE JHete] AA 100 Moz 2dgh & Ay Fxlste] Wit
NA AAE A Zz3}

AAd 6. 33 AF Ax

FZE (0JL) 1000 mg
HlERY E£3HE |
HIEFY] A ofAE o] E 70 g
B el E 1.0 mg
w el Bl 0.13 mg
v e}l B2 0.15 mg
v e}l B6 0.5 mg
HIERY B12 0.2 ug

_58_



10-2731150

s==3

10 mg

HIEMT C
LA

[0517]

10 ug

[0518]

1.7 mg

[0519]

50 ug

%)

[0520]

0.5 mg

[0521]
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"

oy
X
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7]

=y
T

[0522]

1.75 mg

A14

AFstolel

10

[0523]

0.82 mg

[0524]

25.3 mg

|2 el S AT e

[0525]

15 mg

[0526]

55 mg

[0527]

90 mg

[0528]

100 mg

[0529]

24.8 mg
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AAE 7. A%

[0533]

1000mg

1000 mg
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100 g
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S=54 10-2731150

EH
EH]
e E 800
(=]
£ 600
£
S 400
g
o 200
2
-
0
< Tioz 101 100 101 102
Concentration [uM]
£c.|®4. 13.8422, 25.8 WPio, 0.2
Nsl"<>7, 9.0 423, >300Gl, 2.3
[1M] 24, > 30 ORes, 77.1
al 9 P SR o i e
% ot v.p o e VN
< " ~‘ '_‘t‘q - .~I“‘ § 1 - 'a>- r; i- o B V”l v pe
DMEM IDX IDX+410 M IDX+710uM IDX+22103M  IDX + Pio 1 uM
=
A 1200 w T = BgR120
= = st Max
o~ 90 o
o S £ 9% K
£ 8 = _
T ® 60 iy £ 60 [ Pio, 0.3 uM
£35S 2 ICso
S8 4, & 30 @®4,3.0puM
= g < A 22,10.7 pM
8 0 o 0+ " , )
PPARx PPARy PPARS LXRp FXR 104 100 10t 102

H Dmso

E 4 (10 uM)

O 22 (10 uM) [ Positive control (1 uM)

Concentration [pM]
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S=50dl 10-2731150

=93
A — 12{} = ok ek i ok ok Pt *k
= W oMso
c 9
5’5% B 4 (10 uM
az % [ 2210 )
7 30 [ Positive control (1 uM)
g ol
Q
B 120 & 3 D ='2] PRIPRAP250
_E g{ T C qp- £ g .
é % 60 gﬁ 60 E % 60+
a5 2 . ECy & &
o (=) o
307 7 307 ¢ 30
o - o o
[ 4] u__ (4] ﬂ' 5 ; = (4] 'E' = X )
w100 10 1 107 100 10" 1 107 10° 100 10
Concenfration [ui] Concentration [uM)] Concentration [pi)]
ECsy; | [1Pio, 3.3@ 4, 2.8 ECs, | [ Pio, 3.5@ 4, 15.5 ECs, | [] Pio, 0.0@ 4, 7.4
[alV] A 22 > 30 [M] A 22 =30 [un] A 22 17.3
R=3 7!
A .; 1 Tyrd73 tﬁj e 2 Arg28s
4 ek :
s (RS NS L
) S8 HISHOT Cysaes v

PPARy (5U5L) —Pio

Met364 BTy
oiy2ss A

CDOCKER: - 43.6 kcal/mol Met348
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i":: Leud69 e -/ Arg2es
' .
T i A Leu330
Ef O Tyr473 e L]
“2) i oy His449/< N1 _&; 4
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Tyi327 Arg28s
y ;3)‘ . Leu330
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S ?‘; A lle341
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Met364
PPARy (5U5L) — 12 8t
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;E" 120 T
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xs ] # ”
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Al g EFFFHP)

Ofo| 2= 2&5tAE MESSF mtHo| EELILC

SRS 71%| 0 Y&LICH Acrobat Reader PDFE0IS AIZSHR| St HRIOX|(3 R, TO|0IZA, ATIE| 5)

=22 POF :
o F2 E=IOrg EWI(2H|3|0f 9/ 2 2 2 Acrobat Reader PDFRO| 4] 3 25 PDFE CH2 2 C gho} sHo 200l A

ZB[BHFAI2| BIZILICH
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