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1 . B8 IR Morus nigra 2RI HI Diels-Alder BUINEY, HH15 A0 Hod S ALY B BT Y0 80E 244 v
(peroxisome proliferator-activated receptor gamma, PPARy) 45 &% 1% . 757 SRR . AB-8 KFLW IR . ZEWE A% . Sephadex
LH-20 %t & ODS RAHM: BiESE L Flo7 iz T R o s aith; @il &Pl (HR-ESI-MS). B3R E ("H-NMR.
BC-NMR) LRI E+ AN B B A & it AT 45 M 452, J8Id PPARy FCARZE & St 3B /-4 A Wik AT e S M 5 42
R MBI ORI 8135 6 4 Diels-Alder BINEY), 7% 528 (5aR,10aR,145)-2-((15,2R,35)-2-(2,4- —F3 5
)24 5 RE-1,2,.3,6-PUS [ 1,1 -T2 FE]-3-3)-1,3,8,14-PU L JE-13, 13- — FFIE- 11 H-10a, 5a- (A48 75 FEATF) 248 15k R
JE[3,2-b] - 11-F0 (1) FAREL O (2). FHAREA C (3). T F (4), cathayanin B (5). R G (6). L&Y 1 7E 10
pumol/L ¥R & T Xt PPARy R HAMES AR S &1 1b&9 3 75 10 umol/L K FE T 5F PPARy B — E MR &G, H
R 55 55 T B AT /K sanggenol Fo #5318 (L&MW 1 ¥ Diels-Alder JI&Y, 4 NESIMWEE Q, Zib&Mh 1 4 FHM
MR S 1 5 T A28 AE K, C-2 3 @M EE S C-3 Aulid EM S T, mAMEH
SERFBIN[443 R R . (& 3 BB —E M PPARy FCiRS: &G 1t .
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Abstract: Objective Novel Diels-Alder-type adducts from the stems and branches of Morus nigra were investigated, and their
peroxisome proliferator-activated receptor gamma (PPARY) binding activity was preliminarily evaluated. Methods Systematic
isolation and purification were carried out by multiple chromatographic methods including silica gel, AB-8 macroporous resin,
polyamide, Sephadex LH-20 gel and ODS reversed-phase column chromatography. Structures of the isolated compounds were
identified by modern spectroscopic techniques including high-resolution electrospray ionization mass spectrometry (HR-ESI-MS)

and nuclear magnetic resonance spectroscopy ('H-NMR, '*C-NMR) . The in vitro activities of some compounds were evaluated by
PPARy ligand-binding assay. Results ~Six Diels-Alder adducts were isolated from the ethanol extract of M. nigra twigs and identified
as  (5aR,10aR,14S5)-2-((1S,2R,3S)-2-(2,4-dihydroxybenzoyl)-2',4'-dihydroxy-5-methyl-1,2,3,6-tetrahydro-[ 1,1'-biphenyl]-3-y1)-1,3,8,
14-tetrahydroxy-13,13- dimethyl-11H-10a,5a-(epoxypropano)benzofuro[3,2-b]chromen-11-one (1), sanggenon O (2), sanggenon C
(3), mulberrofuran F (4), cathayanin B (5), and mulberrofuran G (6). Compound 1 exhibited weak PPARY ligand-binding activity at 10
umol/L. Compound 3 exhibited moderate ligand-binding activity toward PPARy at 10 umol/L, which was obviously weaker than that

of its biosynthetic precursor sanggenol F (SGF). Conclusion Compound 1 is a new compound, named nigragenon Q, it is formed by
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an intermolecular [4+2] cycloaddition between a sanggenone-type dihydroflavone and a chalcone. Oxidation of the C-2 isoprenyl side

chain enables its connection to C-3 via an oxygen bridge, furnishing a six-membered ring and constructing a unique [4,4,3] bridged

ring system. Compound 3 exhibited moderate PPARY ligand-binding activity.
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Z%J& Morus LB FE (Moraceae), Ak
KRETEAR, 2040 T BRI AT X, FEZR .
PO Je S5 NS B o0 A 2EREH 16 MFD, 3R
B 5= 11 Fh, AT 4 E 54, HoA [ 3% Morus alba
L.. 3& M. australis L.. 3% M. nigra L.25Y)FE;
NEN. ZEHEYMEGH S EHNE, R %
o FEMK. FHELY (REZH) 2025 FRRIL
3o AZ PRS2, S B sm R A 1 S o TR,
FEERERA Fesn, hEREXE, T4
JRR R R 5 G = 2 e FH T PR . I I A 25
AT ALK, BEESTHEME, 2HMAEEZIE
Py, BADUME. Prai. P LFEpmEsEgy e
EABL, B RIUFHIZ5 R E 77

Diels-Alder & 472 5 R T — FAFIEE
RN, HEMRIARLZ [4+2] FRINRUR B AL,
FAME B CAEA . RERIFER Diels-
Alder &%) (Ui sanggenon R %1)) KL HHT N4
PEHRAPEE (human immunodeficiency virus, HIV). T
B PUIIR S 2 R D), BB ORI AZR
B, RRAEHTROEIE R IRV BT %
Ak P A B4 B 0 52 4 v (peroxisome proliferator-
activated receptor gamma, PPARy) [SLg ik fg /X
PR SRBAZ 2 A, L0 AT 3 25 D55 o0 24 1) ik
By E Ay, 2 2 BWERPIRIT W E SRR . A
VR 4 T S A B S b 2 B S8 T 2 AN A HB B
SRR A SR AU, RIS
HAWE RS RGBS, /& PPARy FIBER
SRPCAA

AP A B b, P RERSZ
Diels-Alder RN &I 7> B ME5 $5E, FHFHEH T
Hrp L AP0 PPARy FRR 25 & 15 1 . B3 4
FEEUIZ K AL B G« 1E SRR . B 24T £
iy Es, JA55] 6 4 Diels-Alder BUIn&Yn, 4514
5E N (5aR,10aR,14S)-2-((1S,2R,35)-2-(2,4- — ¥& FL 7
G )-2',4"- — ek -5- FH R -1,2,3,6- DU &1, 17- B0 R
5k 13- %5 )-1,3,8,14- I ¥2 JE -13,13- = H Kk -11H-
10a,5a-(Ph 2 P MF) 4 I 1 JF: [3,2-b] 0 )i -11-
[(5aR,10aR, 14S)-2-((1S2R 3S)-2(2,4-dihydroxy benzoyl)-

2' 4'dihydroxy-5-methyl-1,2,3,6-tetrahydro-[ 1,1"-biphenyl]-
3-yl)-1,3,8,14-tetrahydroxy-13,13-dimethyl-11/-10a,5a-
(epoxypropano) benzofuro [3,2-b]chromen-11-one, 1]+
FAREA O (sanggenon O, 2). FARMEH C (sanggenon
C, 3). ZFEM§ F (mulberrofuranF, 4). cathayanin
B (5). MM G (mulberrofuran G, 6), 58 LK 1,
Hetb &M 1 AE, mé hBERE Q
(nigragenon Q). PPARy MLikZh GimtEH 445 R T
7N, 1E 10 pmol/L WKFER, &Y 3 A —E MR
G EIETE, WA 1 BA TSRS S G 1 .
1 RIS NEE
11 EFEE

Rudolph AUTOPOL VI B gyt (SEEEE R
A]); JASCO J-810 B [H — i i {X ( HA JASCO
5] ); WatersXevoG2-XSQ-TOF &7 # i 14X (3%
Waters 2 7]); 5 UV-2500PC 4 4h-1] W50k
JGEETE (HABHATRD; ThermoU3000 &% AH
ik ARG [T WHRBHL CPED AIRAF]: H
fIE. WelchPUDO0050 7 il - UAH (i A [ H R}
(R Bt AR A w1, Bi®E Welch Cig 34T (250
mmX4.6 mm, 5pum) 54 (250 mm X 21.2 mm,
5 um); Bruker AVance 111 800/600 MHz #% i 4R A%
([ Bruker A #]). SHP-080 AW 540 ( Lighs
FAURE S HIRATD 384 L HTS Ltk (fE[E
Greiner A #] ) ; Nivo i fL AR i AR 40 ( 3£
PerkinElmer A ] ).
1.2 {FI SR

AB-8 LI BB i i R R 22 2844 PR
AH]); 200~300 HIEAHEER (5 S TAHIR
A7]); Sephadex LH-20 i R pE&ER: (50~80 pm,
%fi 8t GE Healthcare Bio-ScienceAB); PolarScreen™
TR-FRET PPARy 3 §+7fl K X F) & (PV6136,
Invitrogen, ZE[EZEER K AF]); 2-8(-5-fif2E-N-ZK 2
RHIE G (GW9662, #t'5 G125880, MEsr4=
98.0%, g T AR A ); Sanggenol F
(SGF, &5 0=95.0%, SE5% Hit); DMSO (it
5 30072418, HZj4EH]D, PBS (pH 74, #it5
2902929, Gibco A F] ).
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1 &% 1~6 A SGF KL F 451
Fig.1 Chemical structures of compounds 1—6 and SGF

SZOG P BB 225K 2019 4E 8 H R&ET e
YeE IR BRI B, 2 [H 22 25 T 58 e B v
2 TR RIL A T 00 %8 N RFI SRR R M
nigra L. ZERL. FEMFRA (HS190930001) fRAF T
rp ] 25 24 TV 90 R Bt R 25 00T 8 AR AR =
2 RESNE

BN FET R, 18, 1588 22ke, H 90%
CPEINFAERAL L (FE 2 9k, BR 1h, 101D, &
FEHREUR, KR E 1.7 kg BL15 kg IRE,
KRR, FRFLM P AR A (AB-8, 1.2kg),
WA 2 REAERRK, 5 EAEAARFR 40% L BRI
5 AR 95% LBEGEL, 8RR AE T 115 2K
VEAL (113.0 g) 40% LEEVEIE AL (560.7 g)
F1 95% L BESE R A (378.0 g) 3 ANEBAL. Hirf 95%
B EAL (250.0g) 2 IEARRERHEIE B O
THEE-BERE 206 100 157 1 1551 152 0 11 1),
2326 M (Fr.1~6).

Fr. 6 (25.0 g) #t—2id AB-8 RALMFH# /T,
I3 A 50%. 80%F1 100% L EBES 3 fEAARFR Ve,
A T HRAF 2 50% LEEHEBERAL (Fr.6-1, 3.0
g)+ 80% LIS MERAL (Fr.6-2, 16.7 g) A1 100% 2.
BEWE i ERAL (Fr. 6-3, 5.0g) 3 MEBf7. Fr.6-2 (16.0
g) H—H% ODS ik 735, 43 45%- 60%-
75%- 100% H EEGEL, 15220 5) Fr. 6-2-A~6-2-E.
HHH Fr. 6-2-C (5.3 g) %4 Sephadex LH-20 (H )

FEEE 8, 153 5 AN 5 (Fr. 6-2-C-1~6-2-C-5).
Fr.6-2-C-1 (41.8mg) £Hil%& HPLC (ZJi§-1%H R
K5 60%~65% LMt FEBE M, AR & 15 mL/min)
Al 55 EY 4 (8.9 mg, ®r=1836 min). Fr.
6-2-C-3 (116.8 mg) ZHill &AM (ZIE-1%HERK,
60%~70% L IEREFEBEML, AR 15 mL/min) 4f
AR EY 2 (149 mg, ®=17.73 min) A3
(39.8 mg, t(r=18.68 min), Fr. 6-2-C-4 (71.2 mg)
2l % HPLC (ZIE-1%H K, 60%~70% .G
FEVEML, AAURE 15 mL/min) 4i4kJ5 15865
5(19.3 mg, tr=18.31 min). Fr. 6-3 (5.0 g) %t Sephadex
LH-20 (FFE) FEtaigsrEs, 193010 M5 (Fr. 6-3-
1~6-3-10). Fr. 6-3-4 (125.7 mg) £ HPLC (Z,
1% FHR 7K, 50%~65% L EREEEVERL, AR E 15
mL/min) Zifbf5E8M0AEY 1 (13.5 mg, ®R=14.25
min). Fr.6-3-7 (47.8mg) ZHl|4% HPLC (ZfE-1%H
BRIK, 58%CMES5EEBEML, AANAE 15 mL/min) 4f
EEREL A 6 (13.6 mg, ®R=14.36min).
3 H#lkE

a1 WEOKR KR [a]y +118.0 (c 0.1,
MeOH); HR-ESI-MS m/z 723.206 3 [M—H]~ ({15
{8 723.207 8, CaH35013), HHEY 1 K15rF =
A CaoH36013, ANEFIEE N 23,

'H-NMR % (£ 1) R 3 A5 ABX AR
01 6.46 (1H, d, J=2.4 Hz, H-30), 6.27 (1H, dd, J= 8.4,
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1 L&Y 18 'H-F0 2C-NMR ##& (600/150 MHz, acetone-de)
Table 1 'H- and 3C-NMR data of 1 (600/150 MHz, acetone-ds)

{Z304 OH oc [ OH Jc
2 875 20 453 (1H,t,J=5.8 Hz) 48.0
3 102.1 21 208.5
4 188.3 22 113.7
4a 102.1 23 166.2
5 163.22 24 6.18 (1H, d, J=2.3 Hz) 103.4

1104 25 161.2
7 167.6 26 6.35 (1H, dd, J = 8.9, 2.3Hz) 108.8
8 5.83 (1H, s) 97.8 27 8.30 (1H, d, J=9.0 Hz) 134.7
8a 159.6 28 122.1
9 2.28~2.20(1H, m), 2.71 (1H,dd, J=13.2,42Hz)  35.0 29 156.4
10 3.40 (1H, dd, J =11.6, 4.2 Hz) 69.7 30 6.46 (1H, d, J=2.4 Hz) 103.6
11 78.4 31 157.7
12 1.09 (3H, s) 27.9 32 6.27 (1H, dd, J = 8.4, 2.4 Hz) 107.4
13 1.20 (3H, s) 20.2 33 6.92 (1H, d, J=8.4 Hz) 128.9
14 4.12 (1H, brs) 326 1 119.4
15 5.54 (1H, brs) 122.8 2 161.1
16 134.7 3 6.37 (1H,d, J=2.1 Hz) 99.5
17 1.87 (3H, s) 23.8 4 161.6
18 2.44 (1H,dd, J=17.8,4.9 Hz), 2.28~2.20 (1H, m) 326 5 6.53 (1H, dd, J =8.2, 2.1 Hz) 110.4
19 3.85 (1H, brd, J = 5.8 Hz) 35.0 6’ 7.34 (1H,d, J=8.2 Hz) 125.1

SR 4% 1F9 DMSO-ds, 200 MHz.
measured in DMSO-ds, 200 MHz.
2.4 Hz, H-32), 6.92 (1H, d, J= 8.4 Hz, H-33). 61 6.18
(1H, d, J=2.3 Hz, H-24), 6.35 (1H, dd, J= 8.9, 2.3 Hz,
H-26), 8.29 (1H, d, J = 8.9 Hz, H-27) #1 du 6.37 (1H,
d, J=2.1 Hz, H-3), 6.53 (1H, dd, J = 8.2, 2.1 Hz, H-
5", 7.34 (1H, d, J = 8.2 Hz, H-6"), BH 1 M5 HR
THIE(ES 04 5.83 (1H, s, H-8), HEILHERT 7> T 1F
1E4ANZIR (A~D); Beah, IEH L 2 410 H 345
5 0n2.44 (1H, dd, J=13.2, 4.2 Hz, H-9a), 2.20~2.28
(1H, m, H-9b) 1 5y 2.20~2.28 (1H, m, H-18a), 2.71
(1H, dd,J=17.8,4.9 Hz, H-18b); 5 MXHIE(E S o
3.40 (1H, dd, J=11.6, 4.2 Hz, H-10), 4.12 (1H, brs, H-
14), 5.54 (1H, brs, H-15), 3.85 (1H, brd, J= 5.8 Hz, H-
19), 4.53 (1H, t, J = 5.9 Hz, H-20); A& 3 ANHIIEAE
5 61 1.20 (3H, s, 12-CH3), 1.09 (3H, s, 13-CH3), 1.87
(3H, brs, 17-CH3). 3C-NMR ¥ (% 1) T @7x 40
s (FES), W2 MERIES oc 122.8 (C-
15), 134.7 (C-16) Fl 2 MRIEIRIE T Jc 188.3 (C-4),
208.5 (C-21).
'H-'H COSY % (K 2) B/, H-15 5 H-14.

H-14 5 H-20. H-20 5 H-19. H-19 5 H-18 4> H/4H
%o HMBC % (K 2) &R, H-18 5 C-16. C-19 4

= IH.'H COSY

~——~ HMBC

OH

OH

El2 #%&41 89558 HMBC 1 'H-'H COSY #3%
Fig.2 Key HMBC and 'H-'H COSY correlations of
compound 1
X H-15 5 C-20 #12%; H-17 5 C-16 #H2%, ik

WA C-14~C-20 FIEE 1 ANRFAE A B LR UG IR,

FWZAL AN Diels-Alder U In&4); H-33 5 C-
19, C-30. C-31 fH2G, #iwAKIF B EHAERESC
SN 19 fi7; H-20 5 C-6. C-21. C-28 ) HMBC
FHIG, B8 BBl A F RS BR R ER 1) C-20 fir,
MR A EHAE C-14 fL; C-2 {7 57 R HE M8t &
AR L, H-9 5 H-10 §) 'H-"HCOSY %, 45
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4 H-12 5 C-11. C-13 5 HMBC #H2¢, H-13 5 C-
10, C-11. C-12 5 HMBC #13%, H C-10 (6c 69.7)
A C-11 (6¢ 78.4) NEFFK, $#~ C-10 5 C-11 1)
WA, G0 TR, HEZRK
75 95 XU e PR AL SR A C-3 AL IO AT
M A ITHE, C-10 LA R HELAE 6 >80 [X
i, C-11 M AR B 0<<75 X3, k] A
HEBRAE ) 1 TE BT B M S5 1 o 24T 7S JTCIAIT
C-11 Mtk2E0I % (50> 2954 76.0, SHEW 1 15K
IOAE (0 78.4) AW A 10121,

H-14 W JE N 58 g (brs), #/R H-14 5 H-20
M. NOESY i i/~ H-33 5 H-20 #i2%, #ER
H-19 5 H-20 A, I e BRI OO PR A
MR R . ECD B (KB 3) &R, tha1
7£ 208+ 291nm At 1E Cotton %M, 7£ 239, 260 nm
Qb B A7 Cotton RN, i€ C-2 5 C-3 MrZExdfg %Y
308 2R F 3881, C-10 AT P4 sk Py AR X 4 24
FIF BC-NMR 15K € - 7£ B3LYP/6-31+G(d,p)
KPR, KA GIAO kit 2 FhaEd N 74k
2R*3R*,108",145*,195" 20R* Fl  2R*3R",10R*,14S",
195" 20R" ] BC-NMR #0088, 45 R SRt SHAE A
SEIGAH AR E R (RY) 43574 0.996 5 #10.998 0,
RKOAM KM BATF, WUE 7% E vk T S
DP4 &3 AT R B, SLERMEYS 2R°3R",10R",14S",
198" 20R" # i T+ H I ULEL N 100% . @ 115
ECD 5525 ECD ¢ (P& 3) Lhxdafse gast f A
N 2R,3R,10R,145,19S5,20R .

g FRnR, a1 1 TR A
i 5 1 50 T2 BB 2 55 T [ [4 -+ 2158 0 s B AR A%
— Experimental

— Calculated of 1
~~~ Calculated (enantiomer)

200 300 400
A/nm

3 AP 1 KK ECD #itE ECD Eif
Fig.3 Experimental and calculated ECD spectra of

compound 1

C-2 fr s dBEE A5 5 C-3 frdid E M ik
INTGHR, B AR A5 R R [4,4, 3R PR 2R
W, L&Y 1 MEMHE N (5aR,10aR,14S)-2-
((18,2R,35)-2-(2,4- — A B R H I )-2" 4"- — F2 -5 F
$-1,2,3,6- WA 1,1- B oK 5k 13- F6)-1,3,8,14- Y 35 -
13,13- = H JE-11H-10a,5a-( PR 48 74 2 477 ) 2 I R IR
[3,2-b]ESdi-11- . &k R, EED 1 T
a. BT R h S HNEREEZ, HSRA
TR F B0 [F 2R S AR R0, N Hom 44
B Q.

&Y 2: REAOR K, 'H-NMR (600 MHz,
acetone-ds) 0: 12.52 (1H, brs, 5-OH), 12.10 (1H, brs,
23-0OH), 8.37 (1H, d, J = 8.7 Hz, H-27), 7.33 (1H, d,
J =182 Hz, H-6"), 6.92 (1H, d, J = 8.4 Hz, H-33), 6.51
(1H, d, J = 8.2 Hz, H-5"), 6.46 (1H, d, J = 2.1 Hz, H-
30), 6.37 (1H, d, J = 1.8 Hz, H-3'), 6.37 (1H, dd, J =
8.7, 1.8 Hz, H-26), 6.27 (1H, dd, J= 8.4, 2.1 Hz, H-32),
6.22 (1H, brs, H-24), 5.75 (1H, s, H-8), 5.55 (1H, brs,
H-15), 5.07 (1H, t, J= 7.7 Hz, H-10), 4.57 (1H, t, J =
5.9 Hz, H-20), 4.10 (1H, brs, H-14), 3.84 (1H, q, J =
5.6 Hz, H-19), 3.09 (1H, dd, J = 14.7, 9.1 Hz, H-9a),
2.68 (1H, dd, J= 14.7, 6.1 Hz, H-9b), 2.37~2.47 (1H,
m, H-18a), 2.26 (1H, m, H-18b), 1.87 (3H, brs, H-17),
1.54 (3H, brs, H-12), 1.22 (3H, brs, H-13); '3C-NMR
(150 MHz, acetone-ds) d: 207.8 (C-21), 187.4 (C-4),
166.9 (C-7), 166.0 (C-23), 165.2 (C-25), 162.9 (C-5),
161.0 (C-8a), 160.4 (C-2"), 160.4 (C-4"), 156.9 (C-31),
155.6 (C-29), 136.0 (C-11), 134.3 (C-33), 133.8 (C-
16), 128.1 (C-27), 124.7 (C-6"), 121.9 (C-15), 121.2 (C-
1), 120.4 (C-28), 117.6 (C-10), 113.1 (C-22), 108.1 (C-
6), 108.1 (C-5", 107.9 (C-26), 106.6 (C-32), 102.8 (C-
24), 102.6 (C-3), 101.5 (C-30), 99.1 (C-4a), 98.6 (C-
3", 95.7 (C-8), 91.0 (C-2), 47.2 (C-20), 34.8 (C-14),
32.9 (C-18), 31.9 (C-19), 31.1 (C-9), 24.6 (C-12),
22.9 (C-17), 17.2 (C-13). LA _E % 5 ki 3
AR—FB], B & 2 NEIRE O.

&Y 3: RIFER AR, 'H-NMR (600 MHz,
acetone-ds) 0: 12.47 (1H, brs, 5-OH), 12.11 (1H, brs,
23-0OH), 8.35 (1H, d, J = 8.1 Hz, H-27), 7.32 (1H, d,
J=17.9 Hz, H-6"), 6.93 (1H, d, J = 8.3 Hz, H-33), 6.49
(1H, dd, J = 7.9, 2.0 Hz, H-5"), 6.46 (1H, brs, H-30),
6.37 (1H, brd, J = 8.1 Hz, H-26), 6.34 (1H, brs, H-3"),
6.27 (1H, brd, J = 8.3 Hz, H-32), 6.20 (1H, brs, H-24),
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5.76 (1H, s, H-8), 5.53 (1H, brs, H-15), 5.20 (1H, brt,
J=17.6 Hz, H-10), 4.57 (1H, brt, J= 6.1 Hz, H-20), 4.13
(1H, brs, H-14), 3.88 (1H, q, J = 5.7 Hz, H-19), 3.10
(1H, dd, J=14.8, 8.8 Hz, H-9a), 2.73 (1H, dd, J = 14.8,
6.3 Hz, H-9b), 2.41 (1H, dd, J = 18.0, 4.5 Hz, H-18a),
2.27 (1H, brd, J = 16.9 Hz, H-18b), 1.86 (3H, brs, H-
17), 1.60 (3H, brs, H-12), 1.52 (3H, brs, H-13); 13C-
NMR (150 MHz, acetone-ds) 5: 207.8 (C-21), 187.4
(C-4), 166.8 (C-7), 165.1 (C-25), 161.0 (C-23), 160.3
(C-5), 160.3 (C-8a), 158.7 (C-2"), 158.7 (C-4"), 156.8
(C-31), 155.6 (C-29), 135.9 (C-11), 134.0 (C-16),
133.8 (C-33), 128.2 (C-27), 125.4 (C-6"), 124.7 (C-15),
121.9 (C-17), 120.3 (C-28), 117.7 (C-10), 113.0 (C-22),
108.8 (C-5"), 108.1 (C-6), 107.9 (C-32), 106.6 (C-26),
104.5 (C-24), 102.8 (C-30), 102.6 (C-3), 99.0 (C-4a),
98.6 (C-3"), 95.6 (C-8), 91.0 (C-2), 47.4 (C-20), 34.9
(C-14), 33.1 (C-18), 32.0 (C-19), 31.1 (C-9), 25.1 (C-
12), 22.9 (C-17), 17.2 (C-13). LA ¥4k 5 kR
T HEAR—F0Y, S EY) 3 R C.
WEY 4: RFEOK K, 'H-NMR (600 MHz,
acetone-ds) 0: 7.40 (1H, d, J= 8.4 Hz, H-4), 7.17 (1H,
d, J=8.4 Hz, H-14"), 7.14 (1H, d, J = 8.6 Hz, H-20"),
7.04 (1H, brs, H-3), 7.00 (1H, d, J= 1.5 Hz, H-2"), 6.96
(1H, brs, H-7), 6.96 (2H, s, H-6"), 6.80 (1H, brd, J= 8.4
Hz, H-5), 6.53 (1H, dd, J = 8.6, 2.4 Hz, H-19"), 6.46
(1H, d, J= 5.3 Hz, H-2"), 6.39 (1H, d, J = 2.4 Hz, H-
17", 6.37 (1H, d, J = 8.6 Hz, H-13"), 521 (1H, t, J =
7.2 Hz, H-22"), 3.67 (1H, brs, H-3"), 3.33 (2H, t, J =
5.6 Hz, H-21"), 3.02 (1H, d, J = 5.4 Hz, H-4"), 3.02
(1H, d, J = 5.4 Hz, H-5"), 2.73 (1H, brs, H-6"), 1.80
(3H, brs, H-7"), 1.71 (3H, brs, H-24"), 1.56 (3H, brs,
H-25"); BC-NMR (150 MHz, acetone-ds) d: 157.0 (C-
6), 155.9 (C-2), 154.0 (C-7a), 151.8 (C-12"), 133.1 (C-
1”), 130.4 (C-23"), 130.2 (C-1%), 127.1 (C-14"), 125.3
(C-20"), 122.9 (C-22"), 121.7 (C-3a), 121.6 (C-2"),
121.1 (C-4), 116.2 (C-4"), 112.6 (C-11"), 112.4 (C-5),
109.5 (C-19"), 106.8 (C-13"), 105.1 (C-6"), 104.3 (C-
2", 103.1 (C-17"),101.6 (C-3), 97.5 (C-7), 36.4 (C-3"),
35.1 (C-6"), 34.7 (C-5"), 27.8 (C-4"), 25.0 (C-25"), 23.0
(C-7", 22.1 (C-21"), 17.0 (C-24"). VAL 5 S0k
IR, ZYEENEY) 4 NS F.
&Y 5: FEEHA, 'H-NMR (600 MHz,
acetone-ds) 0: 12.30 (1H, s, 5-OH), 7.40 (1H, d, /J=8.2

Hz, H-6"), 7.14 (1H, d, J = 8.4 Hz, H-33), 6.98 (1H, d,
J=28.6 Hz, H-27), 6.55 (1H, dd, /= 8.2, 2.1 Hz, H-5"),
6.52 (1H, dd, J = 8.4, 2.4 Hz, H-32), 6.43 (1H, d, J =
2.1 Hz, H-3"), 6.43 (1H, d, J=2.1 Hz, H-24), 6.36 (1H,
d, J = 2.4 Hz, H-30), 6.33 (1H, d, J = 5.5 Hz, H-15),
6.20 (1H, dd, J = 8.6, 2.1 Hz, H-26), 5.97 (1H, s, H-8),
5.22 (1H, t, J = 7.3 Hz, H-10), 3.42 (1H, dd, J = 12.1,
5.5 Hz, H-20), 3.29 (1H, t,J= 5.6 Hz, H-14), 3.15 (1H,
dd, J = 14.8, 9.3 Hz, H-9a), 2.95 (1H, m, H-19), 2.76
(1H, m, H-18a), 2.74 (1H, m, H-9b), 2.05 (1H, m, H-
18b), 1.77 (3H, brs, H-17), 1.57 (3H, brs, H-13), 1.46
(3H, brs, H-12); *C-NMR (150 MHz, acetone-de) o:
187.2 (C-4), 161.5 (C-7), 160.1 (C-8a), 159.5 (C-2"),
159.5 (C-4"), 158.3 (C-25), 156.1 (C-23), 156.1 (C-31),
155.2 (C-29), 151.3 (C-5), 134.8 (C-11), 132.4 (C-16),
128.0 (C-27), 126.0 (C-33), 124.0 (C-6"), 120.2 (C-1"),
120.2 (C-15),116.9 (C-10), 115.2 (C-28), 114.4 (C-22),
108.0 (C-5", 107.9 (C-32), 105.3 (C-6), 105.3 (C-26),
102.7 (C-24), 101.8 (C-21), 101.8 (C-30), 100.5 (C-3),
99.6 (C-4a), 97.7 (C-3"), 94.5 (C-8), 90.3 (C-2), 26.3
(C-20), 34.4 (C-18), 31.8 (C-14), 29.8 (C-9), 35.0 (C-
19), 23.8 (C-12), 21.9 (C-17), 16.3 (C-13). LA %4
5 ICER B B AR — B e, HEAGY S N
cathayanin B,

WEY 6: RF KR, 'H-NMR (600 MHz,
acetone-ds) 0: 7.40 (1H, d, J = 8.4 Hz, H-4), 7.23 (1H,
d, J=8.7 Hz, H-14"), 7.14 (1H, d, J= 8.4 Hz, H-20"),
7.04 (1H, brs, H-3), 6.97 (1H, d, J = 1.8 Hz, H-7), 6.97
(1H, d, J= 1.8 Hz, H-6"), 6.94 (1H, d, J= 1.8 Hz, H-
2", 6.81 (1H, dd, J = 8.4, 2.1 Hz, H-5), 6.50 (1H, dd,
J=8.4,2.5Hz,H-19"),6.45 (1H, d, J= 5.5 Hz, H-2"),
6.42 (1H,d,J=2.4Hz,H-11"),6.37 (1H, d, J=2.5 Hz,
H-17"), 6.22 (1H, dd, J = 8.6, 2.4 Hz, H-13 "), 3.48
(1H, t, J= 5.8 Hz, H-3"), 3.36 (1H, dd, J = 12.0, 5.5
Hz,H-4"),2.97~3.01 (1H, m, H-5"), 2.72 (1H, dd, J=
17.0, 5.5 Hz, H-6""a), 2.01~2.09 (1H, m, H-6"b), 1.78
(3H, brs, H-7"); '3C-NMR (150 MHz, acetone-ds) o:
159.9 (C-10"), 158.0 (C-18"), 157.8 (C-12"), 157.5 (C-
6), 156.8 (C-5"), 156.7 (C-2), 155.1 (C-3"), 154.6 (C-
16", 153.4 (C-7a), 133.7 (C-1"), 131.1 (C-1"), 130.4
(C-14"), 127 (C-20"), 1229 (C-2"), 122.5 (C-3a),
122.0 (C-4), 117.5 (C-4"), 116.9 (C-15"), 113.4 (C-5),
113.2 (C-9"), 109.8 (C-19"), 107.1 (C-13"), 105.3 (C-
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6'), 105.0 (C-2'), 104.5 (C-17"), 103.9 (C-11"), 102.6
(C-8"), 102.3 (C-3), 98.3 (C-7), 37.2 (C-3"), 36.3 (C-
6"),35.2(C-5"),28.5(C-4"),23.9 (C-7". VI LEIES
SCERARIE A — 305, S E A 6 NSRRI Go
4 LAYIXI PPARy EAMESIEREE
4.1 7%k

# ¥ PolarScreen™ TR-FRET PPARYy o 5+ 716
DA77 £ B T3 EAT 9256 . 36.6 nmol/L PPARy LA
454X (PPARy-LBD). 9 nmol/L %t PPRR ik
Fluormone™ PPAR (Fluormone™ PPAR Green) 5
10 uL AN FERR ARSI (10.01 1.0, 0.3
umol/L). SGF ¥ (20. 10. 3.0, 1.0, 0.3. 0.1
umol/L)+ BHMEXTIE GW9662 ¥k (10 2 umol/L,
400. 80. 16+ 3.2. 0.64nmol/L) /MBS G (&
FERIA RS 1% DMSO), INE 384 FLUEHEFIR
B, B0 1min, WERE, 7625 CHAALRERFETIRE
2h. LAMHAEEFR 1% DMSO 1ERiEFIxT IR LA
ARG E N AR . ARG, ML
BREEAGHAT 2Ot WA Il . 32 DL R A E SR
DUFE S 0 2

R = (A 5 — A )/ (A senm— A v
42 #R

HHER 2 A, A 1 AUAE 10 pmol/L K~
SIS AR, 3R H 5 PPARy S = A A4S
& LAY 3 FE 10 pmol/L WKFEE FRILHE —E M
PPARy FCRZE A&, (HE RS T HAEJRRT& SGF
(ICs50=2.87 pmol/L). GW9662 ] ICso v 26.37
nmol/L. iX—&5 IR, SGF K Diels-Alder &
Y5, £ PPARy BCARZS & 88 1 KR R “ibEY)
311 2 A R B U A S, H PPARy POk 4
i P R 55 -
5 g

AR TR L, RGTTRE T RERT
F2 LA 1738 PPARy BLASEETEM (X +s,n=3)

Table 2 PPARy ligand-binding activity of compounds 1

and3(Xxs,n=3)

ey # &/ (umol L% /%
1 10.0 9.3+3.2
1.0 29+34

0.3 15404

3 10.0 37.9+21
1.0 1.8+0.2

03 13+05

Diels-Alder ZUINEHIK) 73 85 45 5E K AF PE TR LR 7T«
R IE FRFLR B AR . (EAH 5 RO R AT it |
BEAE S5 2 B R, RS SRR SR
5y 85435 6 A Diels-Alder BUIn&47. b, b
GV G T — Yk & R IR S
BUARBGE 2T BUEE, TN 1 AR I SCHRIE
ke, ZE?h 1 o7 ERWAEES 1
TEHRZ T4+ 2PN AR, e C-2
A e EMEE A 5 5 C-3 fridid E MR S 7o
N, EREA R G R R [4,4 3 AMA 2R o 2RI
H—PFEF T BEZPRENE Diels-Alder 2 ME&4)
{DERYAEZ 2ol

FETEVEVPN T, AR ER THEY 1

Xt PPARy [MIFCIASS G HETT. PPARy iGN

A FERRARU A RAE S M Y R B A% 32 A,

AR IAN R (gl — BSR40 BAEIRIR LY

AR 2 BURE PRI IRTT 259, E AL 32 BRT- 7K 40

WE L KRR RN 2R, KRS

BUHBAAEFMED PPARy KRR EEW

FARIME SN HET S AT ORI, BRI

SRS ER R o AT 35 1) PPARy BCiAZE &

Wk, Horbr SGF 52 1% 2K i th i BAUR LA &)

Z—. SGF &1 3 MAIRRTE, LEaY 183

(e AR E DR ) B AT AR . (EAHERE, 5

SGF #Htl, 1hA% 3 Xt PPARy FIFLARE: &iG 14 i

BIES, $28 SGF 1 7 AL REE K AE Diels-

Alder RINEE G, PPARy BoARSSE & P &

WSS F, BE 3 g C-2 A BRIk

I 3 XU R A E I N TC I A e PPARy R4S

I TE R R RSOyt — DRz RN &

VIR R R IR T HE S
RBFR AL EARE LA SZFR
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