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2wl AR 2B ME Bt 4SS GHoR Wn. ) AE Bt e &, 94, B, %, %, 9
A, A, WA, B0, dFe], ded, FH, FAE B, wE/, AuE, A, n%el, Al 82w,
B, A=, THE, BTA, A, Fhteer Solut olEe] ARHE AL ohim g WA A sd o
2 olslel E R E mFolw ¥ W AR 2YE el & Aol

T ofd B 54, aga asles ddshs ¥HE AREs Bud A GAlsl FEEe) s AA
des FEstd wEsd gtk ey, & wHYE ol JiAEE AAldEl dAE= Aol ok A
= e ogd FHE dE slon, WA B AAlds 2 awe) AA7E sk shv], 2 wgo] e
T 7lEdokellM B3] A S TR Al B el WS @RSl ] Sls) AlTEs Aolw, £ U
& el Wl ofs gejd ol

s 9 Wy

E HBE

# (Chucheongbyeo) *eli=  IHAl ZshrelA  2011d 11€ell AP, wEAEH =5d At

e,

—I':—i ol x] ok

Column chromatography& silica gel(Si02) <= Kieselgel 60 (Merck, Darmstadt, Germany), octadecyl Si02
(ODS)&LiChroprep RP-18 (40-60 um, Merck), Sephadex LH-20 (Amersham Pharmacia Biotech, Uppsala,
Sweden) SAH&3L9tF. TLCE Kieselgel 60 F254$F RP-18 F254SE Abg3lgdar, TLC AEAAZoE UV HE
(Spectroline, Model ENF-240 C/F, Spectronics Corporation, New York, USA)®Z X AY, 10% aq. H2S04= &
B3 5 spdate] WAl RS zAbekdoh. NMR A E#-L Varian Inova AS 400 (400 MHz, Varian, Palo
Alto, CA, USA)e.2 =A3}H L, Circular dichroism (CD)¥ Chirascan Plus (Applied Photophysics Ltd.,
Leatherhead, UK)E A}&3tF. IR ~2FEZE Perkin model 599B (Perkin-Elmer, Waltham, MA, USA)Z =4
skelal, EI-MS¥® JMS-700 (JEOL, Tokyo, Japan)S Al&ste] FHAsGow, mEZ~(matrix) = SAE
(glycerol)& AM&3ldth. =E7%-S Stanford Research System §337%47] (SRS, Sunnyvale, CA, USA)E A}&
ato] ZA8tglar, Wl ABEE Polarimeter P-1020 (JASCO, Tokyo, Japan)< AM&8Hitt.

Al )

Aol AREE R oA AE RAW264.7 A EF23 (Korean Cell Line Bank; KCLB)OIA F+¢i3holom
10% fetal bovine serum (FBS, WelGENE Inc., Seoul, Korea), SFEFHO]E(2 mM), HYAA (100 U/mL) ¥ =
EdEnlo]lAl (100 pg/mL)o] F3FE Dulbecco’ s modified Eagle’ s medium ®J#] (DMEM, WelGENE)Z A}-&3}o]
37 C, 5% CO, =71e] wirloA widalglrt. kst s Wity 25, £3&5 2 volgd FEE0]

X3tel Al&5 lipopolysaccharide (LPS, Sigma-Aldrich Co.) (1 pg/mL)®} $HA] = LPS ©H5 O 2 RAW264.7
ME A star 18 WA 24 A7 59k wlgsitt.
A3 A A 54

RAW264.7 MEE 96-9 AE WjF SelolEe] A 1 x 10° ATt HES BFEF F 12 U4 184 B R
ZEA 7| AA wjekalth, td 2o W B 55 2IE 2 dolgd IFEES LPS (1 ug/ml)et

of AF3AY EE LPSE 5o F 24AIF Bt AY3Qlth. 2442 & ME wigA S 5 o3 wdd F
o ¥ NOY %S Griess Reagent System (Sigma-Aldrich Co.)& o] &3] A3 AL, ANEL 96-4 =4
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3 horseradish peroxidaseZ
FAFE o &

Ak, AAA A3bE 29 %S sodium nitrite BF FAS o]&3lo] AALEAT)
[0091] AE=A A
[0092] RAW264.7 AEZ 96-9 A% W Selo]Ee] A 1x10 A%/} HEE B3a & 12 A 18 A7 SoF 2%
[71HA wjFstdtt. st s W B F&55, 8E 4 E‘ro]ﬂ H FEFES o] gle HA ol 59
24 AIZF T AT, 24A12F % 10 ug/ml FEC] 3-(4,5-dimetnythiazolyl-2)-2,5-diphenyl-
thetazoliumbromide(MTT, Sigma-Aldrich Co.)€S AT 10 wA A3+ & F7} wjFstFcr. 30 WA 60 &
T AEGA S A AAGtT HepdoR PFAH Evp AAHES 100609 dimethyl sulfoxide (DMSO, Sigma-
Aldrich Co.)E Z dwult} Asto] ¢hx3] 5oJF ¥ microplate readerd ©]-&3to] 550 mmollA FF=E =
Aakodnt. Az AEES d7] A 1d " AlsE A 159 olF AR AHEA 2 et 15 dlo
e AE AEY vE2H FAHSA.
[0093] < 1>
[0094] A AEE (B) = [0 ANEAZT F3%) - 0D (WA FFE) / 0D (WE2d F2E) - 00 (WA F3
T)] x 100
[0095] AANFgL-FF LA B
[0096] RAW264.7 AIEZE 6-9 AE v ZHo]E A 1x10 AE7} HEE BEF3 & 12 WA 18 AZF FoF -zt
|71HA HjFstitt. tholg ﬂﬂﬁé—g LPS (1 wg/m)eF &Alel AHEstAY Ex LPSE 502 18AIZE &
oF RAW264.7 AEo A stArt. 18A17F & AlxEe] AA RNAZ Trizol AleF 7]E (Invitrogen, Carsbad, CA
USA) & o] &3l FZ319] 5 1g2 RNAS M-MuLV & dA}S& &4 (Fermentas Life Science)E o]&3fe] oA
APAIA cDNAZ A8l T, iNOS, GAPDHE <F5.3}3F cDNAES Z+ZF Au A<l 9= Zgto|w(forward pr1mer)9}
g Zeo]H (reverse pruner)E o] 83le] Tag THELE o] &3ty FFEAANTGTHoRZ FEAZT.
o 2183 primere] AE2 sV & 13 oW, GAPDHE AlE UF tixzdo 2 AL&shsitt.
H1
iNOS 5'-TCTTCGAAATCCCACCTGAC-3’ (sense)
5'-CCATGATGGTCACATTCTGC-3’ (antisense)
GAPDH 5'-CGTCTTCACCACCATGGAAGA-3’ (sense)
5'-CGGCCATCACGCCACAGTTT-3" (antisense)
[0097]
[0098] DENED et
[0099] RAN264.7 AIEZ 6-9 AE Wl Seo]Ee] A 1x10° AE7} HEE B3 F 12 7] 1827 Fo 324
71AA vl delEH SEEES LPS (1 wg/ml)et FAl ﬂﬂo} A E= LPSE 5o 2 1847 59
RAW264.7 A3 AH23F3tt. 18A1F & dMlA R g s A4S E§3F RIPA 589 (Biosesang Inc
Seoul, Korea)& AFE3le] AXE S3iA 7] AFEW dwdS 353590, 4" @l ELS Bradford
(Biosesang Inc.) ©¥& EA 7|EE Algsle] AHsig o AFw oz 40 ugs AFESe] 8% A Ao A
SDS-polyacrylamide 2 H7]9%S 3R H719% 3 nitrocellulose membrane® & ¥-2g wwzg
ol sl o dhAe] B Eolx ATS AAF]7] He membraned 5% EA|EFHo] ESHHE Tris-buffered
saline-Tween (TBS-T)E 1A]7F ALo|A wjgaqitt. 1 & Y Eojxel 1aF A9t 12417 H<F w3 A2
B9l 23} Ao} Ao A 2417 FoF ukSAIH T TBS-TZ 63] o] A3 &
ECL detection system (Amersham Bioscience, Piscataway, NJ, USA)S o]-&slo] elatgrt. Ado] A3 A
F JESE YR 2T o GAPDHE AH&8Hgith
— 47 -

A g ool
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H e R 9 REEe Az

Az W HE 8.35kgs 80% wﬂE&%mL)i 12%1% B 33 WEEFESIG I, 493 qds #AdEEsi
284g(ORM, ¥ ¥ Wetg FEE, 2AAd DS A3t

A7) AAd 19 W By HEe FEES oY olAlH o] E(ethyl acetate)(EtOAc, 4 L X 3)/H,0 (4 L)Z Enj

FEoer, dE oAH | EFE At Fe EFE n-FE&(butanol) (n- BuOH, 2.8 L X 3)& TA] &
stk 7t 55 Ao ] OWIEH E £3=(0RE, AAle 2, 38 g), n-F&h& 2 E(0RB, HAll 3,

Ab7] olg ol ME|lo] ERSE (S, AAld 2) 38 goll thd}e] silica gel column chromatography (c.c.) (¢ 11.5
% 13.0cm, n-hexane-o& o}A|Elo]E=7:1, 8 L — 5:1, 7L — 3:1, 17 L — 1:1, 10 L— CHCl13-MeOH=17:1, 4
L —>15:1, 7L — 12:1, 3L — 9:1, 7L — 6:1, 2L — 3:1, 4 L — 1:1, 6 L) AA5t], 32719 H&=
(ORE-1 W% ORE-32)< ¥It}l. ORE3 #&S (2 g, Ve/Vt=0.01 - 0.02 ; Ve aig £2 &&8&ujo H3]; Vt &
Zo] A3 HAA 8879 H¥) silica gel c.c. ($p5.0X 14.0 cm, n-hexane-o|g o}AEH|o]|E=27:1, 2
LE AAsle] 1570¢] 28 E(0RE-3-1 WA O0RE-3-15)Z AJvt. 1 F, ORE-3-7%3 (130 mg, Ve/Vt 0.06 Wi
A 0.11)°] tI3}e] 0DS c.c. ($p3.0 X 7.0cm, acetone—acetonitrile-H20=5:5:2, 1.2 L)& AA]sle] 17719 &
& (ORE-3-7-1 WA ORE-3-7-17)& ¥ew, 3gE 2 [ORE-3-7-8, 10.7 mg, Ve/Vt 0.16 WA 0.37, TLC
(RP-18 F254s) Rf 0.20, acetone-acetonitrile-H20 = 3:3:1]1& &35} t}l. ORE-12%% (692mg, Ve/Vt 0.19
to 0.21) o ™3} ODS c.c. (¢ 4 X 8 cm, acetone-acetonitrile-H20=1:1:4, 2.0 L — 1:1:2, 1.0 )& A
Alsted 25709 #8= (ORE-12-1 Wl#] ORE-12-25)< BT, ORE-12-8%% (100 mg, Ve/Vt 0.30 WA 0.34)0l
th&to] Sephadex LH-20 c.c. (1.5 X 56.0 cm, MeOH-H20=9:1, 0.8 L) A A|ato] 870¢] EFE&E (ORE-12-8-1
WA ORE-12-8-8)2 AUaL, ORE-12-8-3%32 (2 g, Ve/Vt=0.43 WA 0.48) silica gel c.c. ($3.0 X 12.0
cm, CHC13-MeOH=40:1, 0.7 L)Z AAJ&te] 1370¢] ¥ (0RE-12-8-3-1 W#] ORE-12-8-3-13)2 ¥ t}. ORE-12-
8-3-4%-31(32mg, Ve/Vt=0.15 WA 0. 25)01] &le] silica gel c.c. ($2.5 X 10.5 cm, n-hexane-ollg o}A] €]
E=8:1, 0.8 L)& A8t 12709 &5 (0RE-12-8-3-4-1 WA ORE-12-8-3-4-12)2 A¢lar, 33E 5 [ORE-
12—8—3—4—2, 2.7 mg, Ve/Vt 0.06 to 0.20, TLC (Si02 F254) Rf 0.67, n-hexane-o|& o}lAlHo]E = 3:1] ¢} 3}
& 4 [ORE-12-8-3-4-10, 4.9 mg, Ve/Vt 0.63 to 0.89, TLC (Si02 F254) Rf 0.23, n-hexane-oll& c}AHo|E

= 3:112 E¥stgith. =3 ORE-14 8 (1.9 g, Ve/Vt 0.22 WA 0.27)°] thate] ODS c.c. (¢ 4.5 X 12.0
cm, acetone- aceton1tr1le H20=1:1:4, 2.0 L — 3:3:2, 1.2 L)E AA3Fe] 207019 3 & (0RE-14-1 WA ORE-
14-20)& LAL, % ORE-14-6 ¥32(93mg, Ve/Vt 0.49 WA 0.58)% silica gel c.c. (3.0 X 17.0 cm,
CHCI3-MeOH=45:1, 1.0 L)E AAs 12719 ¥ E(0RE-14-6-1 WA ORE-14-6-12)8 LeH, 33I&
[ORE-14-6-3, 35 mg, Ve/Vt 0.13 WA 0.15, TLC (Si02 F254) Rf 0.60, CHCI3-MeOH = 20:1]<% zalo}aic}.
ORE-20%-3 (596 mg, Ve/Vt 0.34~0.41)c] ti3}e] ODS c.c. ($3.0 X 5.0 cm, acetone-acetonitrile-
H20=2:2:7, 1.8 L)E AA|ale] 17702 3 E (0RE-20-1 WA ORE-20-17)S ¥%lar, =L 5 ORE-20-2 #3)(127
mg, Ve/Vt 0.05~0.07)< silica gel c.c. ($3.5 X 12.0 cm, CHCI3-MeOH=35:1, 1.5 L)S A8l 17719 &3
E(0RE-20-2-1 Wl®] ORE-20-2-17)& dglom, 33E 3 [0RE-20-2-8, 4.5 mg, Ve/Vt 0.24 WA 0.33, TLC
(Si02 F254) Rf 0.29, CHC13-MeOH = 19:1]& Hgs}qit).

Bajg tholgldl 3RS 3lol
A7 e seEEed diste] MR, MS, B IR & A3t F2E 8%t 1 A9, 3E 1, 2, R4
bzt oln] ezl shRHEQl EHE l%(momllactone) A, Athelzy }rﬂ-u]oi]-

“ =

-2 (sandaracopimaradien-3-one),
sl-o]

Al (oryzalexin) AR ERIEAL, 3FE 3 B 5= A4 35 =2t

sgE 18 REHMEDNA FEQTT0 en ), ABI00 en ), 2 oIFAF640 en )] FFE FaAakgich,
EI/MS ZFE"o|A 3149 o] A7} EQl¥o] #AFS 3142 ZAsIth. IH-NMRelA & 7€) vinyl
signal[ §H5.79 (1H, dd, J = 17.6, 10.8 Hz, H-15), 4.92 (1H, dd, J = 17.6, 1.2 Hz, H-16a), % 4.87 (1H,
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dd, J = 10.8, 1.2 Hz, H-16b)], 3%+ 79| olefin methine signall §H5.64 (1H, d, J = 5.2 Hz, H-7)1, 3% 7}
9] oxygenated methine signal[ 6H 4.79 (1H, dd, J = 5.8, 5.2 Hz, H-6)]1& #A&At}t. A8 oA =
Al 709 methyl signall §H1.49 (3H, s, H-18), 1.25 (3H, s, H-20), % 0.83 (3H, s, H-17)]o] #ZHHU,
§H 2.54 WA 1.27 F-ZoA t}59 methine¥ methylene signale] #=EATF. 13C-NMR A 2071¢] signal©]
#55o] tolElH ol =(diterpenoid) 9 ottt AR dGeA AERISC 205.1 (C-3)], FE[6C
174.2 (C-19)], olefin quaternary[ §C 147.9 (C-8)], olefin methyelene[ 6C 110.0 (C-16)], oxygenated
methine[ §C 73.0 (C-6)] signalo] sl #A=HP, F 7/Nolefin methine [ §C 148.8 (C-15) % 113.8
(C-710) #FZHAY. 1A Fgoll = Al Zlelquaternary[ §C 53.4 (C-4), 39.9 (C-13), % 32.3 (C-10)1,
T N9 methine[ §C 50.0 (C-9) % 46.2 (C-5)], © 72| methylene[47.4 (C-14), 37.1 (C-12), 34.7 (C-
2), 31.0 (C-1), % 23.8 (C-11)]1, Al 782] methyl[ §C 21.8 (C-17), 21.6 (C-20), % 21.3 (C-18)] signal©®]
#AZHJt. o)t AFZHE SIFHE 12 ketone 3} lactone dty, 18]al o]FAHZ + S X I
pimarane E}Y9] diterpenoid® 24 % Att.

gCOSYONl A &y 4.79 (H-6) ©] oxygenated methine proton signal®] &§5.64 (H-7)2] olegin methine proton

signal ¥ &H2.29 (H-5)9] methine proton signal®} cross peak® H.Th. glMBCOl A& ketone carbon signal
C-3 (&8C 205.1)°] methyl proton signal H-18 (8H 1.49) ¥ methylene proton signal H-1 (8H 1.85)3}
cross peakE X3, lactone C-19 (8C 174.2)°] H-18, methine proton signal H-5 (8H 2.29)3} cross
peakE RSt} H-189] quaternary carbon signalQl C-4 (6C 53.4) ¥ C-5 (8§C 46.2)¢} cross peakE
B33, methyl proton signal®l H-20 (8H 1.25)¢] C-5 % methine carbon signal$l C-9 (8C 50.0)3} cross
peakE XSt} 3 methyl proton signal$l H-17 (§H 0.83)°] methylene carbon signalQ! C-12 (§C 37.1),
olefin methine carbon signalql C-15 (8C 148.8), 12]al methylene carbon signal®l C-14(6C 47.4)3}
cross peaks WO methyl 7159 Ad XS &IsATHC-17 (8C 21.8), C-18 (6C 21.3), = C-20 (8C
21.6)]. H-7 (86H 5.64)°] C-6 (&§C 73.0) 2 C-99} cross peak= B om, H-179] C-153} olefin methylene
proton signalQl H-16 (&H 4.92 and 4.87)<> quaternary carbon signal C-13 (8§C 39.9)%} cross peakE X
o F &9 o]FAge] C-73 -8, @A C-153 C-16°] X A& N[, 47 AYRERYEH F3TE

=
1& 2= (momilactone) AR -5 A3 ).

= O:

~HAEH A F£A7] (3374 cmfl), lactone (1767 cmil), ketone (1699 cmil), 2 olF A

i

I

=~}

rlo

g, shghE 3
(1647 en )9 52 BT, EINS A=A 3302 ion peak’t #ZH o] HASE 33002 AAQSAT.
BE221& high resolution EI/MS (caled. 330.1832, for C20H2604)°A 330.18339] ion peak”’} #=xof
C20H2604=2 AASHTE. 3}k& 39 NMR data 7ol 32 13 w9 FARSHSAL, &C 74.40014 oxygenated
quaternary carbon signale] &lu} ©] #TZFHUTE. gHMBCOlA methyl proton signal®l H-18 (8§H 1.64)¢]
ketone carbon signal?l C-3 (8C 204.9), quaternary carbon signalql C-4 (8C 54.7), methine carbon
signall C-5 (86C 48.4), % lactone carbon signalQl C-19 (8§C 174.8)3} cross peakE H.31S™, methyl
proton signal®l H-20 (&H 1.32)¢] methylene carbon signalql C-1 (§C 27.8), C-5, oxygenated quaternary
carbon signal?l C-9 (8C 74.4), % quaternary carbon signal%l C-10 (8C 38.0)3} cross peakE H.o] 4k
717F C-99 AFe AL st wEhA E 32 A3t FEEQ] 3-SA-9uEl=slo]| = E A 9| n}}-7, 15-T]
q1-19, 6W| E}-& #}o] = (3-0x0-9 B ~hydroxypimara-7, 15-dien-19,6 B -olide) & T2E 8L, mugE
(momilactone) DE W3} t}.

g 32 59 IR A EA|A hydroxyl (3620 cm ), ketone (1705 cm ), @ o]Z=A3 (1614 cm ) &%
2 Fst9tt. B2 high resolution EI/MS (caled. 288.2089 for CI9H2802)0l4] =% 288.2085¢] ion

peakZH-E] C19H2802% Z7g3klth. 35HE 59 NMR data de] stgE 13 w9 §ASHS pimarane EFY Y-S
o g3l th. gCOSYOlA] oxygenated methine proton signalQl SH 5.48 (H-6)¢] olefin methine proton signal
el at 6H 5.70 (H-7) % methine proton signal®l 6H 1.75 (H-5)3 cross peakE X $13l, H-5F methine
proton signal®l &H 2.63 (H-4)¥} cross peakE Ho] & FZE 13 tl. gMBColA methyl proton
signal¢l H-18 (8H 1.10)©] ketone carbon signal?l C-3 (6C 211.2)%, H-6 (8H 5.48)°] olefin
quaternary carbon signal?l C-8 (8§C 144.8)3} cross peakE H.o] ketone (C-3)3} FAH71(C-6)¢ 2 A=
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stolatdty. w3k, H-180] C-5 (8C 46.1)9}, methyl proton signal?l H-20 (8H 1.28)°] methylene carbon
signal®l C-1 (8C 36.8), C-5, 2 methine carbon signal¢l C-9 (8C 50.5)3} cross peaks X.$13l, methyl
proton signal®l H-17 (8H 0.82)¢] methylene carbon signal?l C-12 (8§C 37.4), olefin methine carbon
signal?l C-15 (8C 149.7), % methylene carbon signal?l C-14 (8§C 47.7)3} cross peak® 2. methyl”]2]
Agt 9= A C-17 (6§C 21.8), C-18 (&§C 11.5), = C-20 (8§C 22.3)]. H-7 (8H 5.70)°] C-5 %
C-93}, methylene proton signal¢l H-14 (8H 2.05 % 1.89)°] C-7 (&C 117.2), C-9, C-12 (&C 37.4), ¥
C-17%, H-179] C-12, C-14, % C-153} cross peaks Ho] o]|F A9 A= C-73 (-8 % C-157 C-16o.=2
AAREATE. o] 3= PA TFFE 6HS A9 F ZE chiral carbon® chemical shift$} coupling pattern
o7 HE EUZE(momilactone) A (F3E 1)3} 3,6-dioxo-19-nor-9 B-pimara-7,15-dieneS 2ls}itt.
NOESYoll A4 H-1891 §H1.100] H-5918H 1.75, H-621 §H 5.48% cross peakES X (-6 FA7|7F BZAES 3+
A& gdsgltt. welA 3EE 55 A =2vtolE F(norditerpene) 3= 3-FA-GHER-3Fo] EFA]-
19-=2-9u| E}-3| v} 2}-7, 15-t] 21 (3-0x0-6 B ~hydroxy-19-nor-9 3 -pimara-7,15-diene) . & FZEAH3F o, =
U 2E (momi lactone) EZ 3 TEH.

#7, 1% 25 IR 2AEHoA ketone (1706 cm )F o] FAF (1633 cm ) T4 AN&ATh. EI/MSOIA
2869] ion peak’} ¥Zu o] EAFE 28602 AAsTE. IH-NRAIA 3 709] vinyl proton signal [§H5.84
(1H, dd, J = 17.6, 10.8 Hz, H-15), 4.99 (1H, dd, J = 17.6, 1.2 Hz, H-16a), % 4.97 (1H, dd, J = 10.8,
1.2 Hz, H-16b)], 3 719 olefin methine proton signal [6H5.35 (1H, br s, H-14)], =&z ¥ 719
methyl proton signall 6H1.13 (3H, s, H-19), 1.09 (3H, s, H-17), 0.99 (3H, s, H-18), 2 0.89 (3H, s, H-
20)10] #=HAk. §H 2.60 WA 0.802] WA th4=9] methine¥} methylene proton signalo] #ZE A}
13C-NMROI Al 20719] carbon signale] #ZEo] SFE 2= tlE|F=e]=(diterpenoid) 2 o8kl A=
Ao 3 N9 ketonel §C 215.2 (C-3)], 3+ 709 olefin quaternary[ §C 136.44 (C-8)], T 7H¢ olefin
methane[ §C 148.9 (C-15), 129.7 (C-14)], Z#]xx 3 709 olefin methylene[ §C 110.7 (C-16)] carbon
signale] ¥ZEAck. wAF G Al M quaternary[ §C 47.8 (C-4), 38.2 (C-13), % 37.8 (C-10)],
T 7N methane[ §C 55.4 (C-5) % 49.5 (C-9)]1, oA 70¢] methylenel §C 37.6 (C-1), 35.8 (C-7), 34.8 (C-
2), 34.4 (C-12), 23.5 (C-6), 2 19.2 (C-11)], x¥ar v 789 methyl[ 6§C 26.4 (C-17), 26.1 (C-19), 22.2
(C-18), % 14.6 (C-20)] carbon signale] #ZE AT, ol e ZAzRE 315tE 25 3 7|9 ketoned T4
9] double bondE ¥3}3} diterpenoiddS &3t} glMBCOl A ketone carbon signal®l C-3 (§C 215.2)
o] % 7§°] methyl proton signal$l H-18 (&H 0.99), H-19 (S8H 1.13)¥} cross peakE H.o] ketoneo] 2% ¢
x5 AAsF . H-18¥ H-197} quaternary carbon signalQl C-4 (§C 47.8) % methine carbon signal€l C-5
(8C 55.4)F} cross peakZ XL, methyl proton signal?l H-20 (8H 0.89)°] C-5, methine carbon signal
ol C-9 (8C 49.5), 18] quaternary carbon signal€l C-10 (8C 37.8)3} cross peaks X om olefin
methine proton signal®l H-14 ( §H5.35)7} methyl carbon signalQl C-17 (8§C 26.4)3} cross peaks H. L,
olefin methine proton signal¢l H-15 ( §H5.84)7} C-17%} cross peakS R methyl”]9] 23 9= AAs}
QT C-17(6C 26.4), C-18 (6C 22.2), C-19 (6C 26.1), % C-20 (6C 14.6)]. %3 H-147} C-9, C-15 (&C
148.9), % C-173% cross peak® ®aL, H-157} C-14 (§C 129.7) 1&)3l C-173} cross peakE Kol o|F A%
o] C-8% C-14, Zgla (-158 C-16° Xk As AR, sgFE 29 A F2AFE 5o
oryzalexin A%} CD AFNEHS v|wslHtt. 33E 2= positive (203 nm)@ negative (247 nm) Cotton
effectE Hol= W] oryzalexin A negative (207 nm)®} positive (255 nm) Cotton effectsE X¥o] 33t
& 29 oryzalexin Av GRHe] Fx2E 7= o= gRlHAnt. A7) AHES 7S 4, FFE 2+ I
vl (pimarane) EFYe]  tholE ¥ =o]=(diterpenoid)¢l  Atthelz ¥ wlelt] -3 (sandaracopimaradien—3-
one) &2 FFEA3H T},

3 3gE 4= IR AFMEHANA $2417](3353 cm_l), conjugated ketone (1685 cm_l), agla o]F4d (1611
em ) FE ATt EI/NSlA 3029] ion peak’} #=5 o] EAFE 3022 AAsIAr. = 49 NIR
tlole] Aol FE 29 wl$ FAFSEY AL, ketone(§C 207.2)3 A7]1(6H 3.28, §C80.5)2 A A7} o
E RS FAsAT}t. gMBCOl A methyl proton signal¢l H-18 (6H 0.85) 2 H-19 (8H 0.96)°] hydroxyl
carbon signal®l C-3 (86C 80.5)3} cross peakZ® X.¢] hydroxyl group ©]C-3°] Asst+= AS AAs L. =
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Sk methylene proton signal$l H-6 (§H 2.54 and 2.34)°] ketone carbon signal?l C-7 (&§C 207.2)3} cross
peakE Ho] ketoneo] C-79 AFs A& Flsqtt. 1@]al, olefin methine proton signal$l H-14 (§H
6.71)¢] methine carbon signalQl C-9, methylene carbon signalql C-12, Z18]3L olefin methine carbon
signal®l C-15%cross peaks 1%L, methyl proton signalQl H-17¢] C-14 Z1g]al C-159} cross peaks R}
©m olefin methylene carbon signal®l H-16 (&H 4.98 % 4.96)°] quaternary carbon signal®l C-13 (&C
38.7)%} cross peak® Ho] F o] o]FAF o] (-8 C-14, 12]ar C-159} C-169] $Ast= AS AAsA).
b 3§HE 45 2@ e (oryzalexin) AR TFREASACT.

<= 1>

17

<3}3HE 2>

il
1| et
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<EeE 4>

Q]

o
B E

A7) 8hetE 1 W] 59 B3l

i
X

U HE (momi lactone A) (3H3HE 1

—

i

A AA(Colorless crystals)(CHCI3); [al20D -275° (c 1.0, CHC13); EI/MS m/z 314 [MI+; IR (KBr, v,

cmﬂ) 1770, 1700, 1665, 1640;1H NMR (400 MHz, CDC13, &H) 5.79 (IH, dd, J = 17.6, 10.8 Hz, H-15), 5.64
(1H, d, J = 5.8 Hz, H-7), 4.92 (1H, dd, J = 17.6, 1.2 Hz, H-16a), 4.87 (1H, dd, J = 10.8, 1.2 Hz, H-
16b), 4.79 (1H, dd, J = 5.8, 5.2 Hz, H-6), 2.54 (2H, m, H-2), 2.29 (1H, d, J = 5.2 Hz, H-5), 2.15 (1H,
br d, J = 12.0 Hz, H-14a), 1.99 (1H, br d, J = 12.0 Hz, H-14b), 1.85 (1H, m, H-la), 1.72 (1H, m, H-9),
1.69 (1H, m, H-1la), 1.56 (1H, m, H-1b), 1.53 (2H, m, H-12), 1.49 (3H, s, H-18), 1.27 (1H, m, H-11b),
1.25 (3H, s, H-20), 0.83 (3H, s, H-17). 13C NMR (100 MHz, CDC13, &C) 205.1 (C-3),174.2 (C-19), 148.8
(C-15), 147.9 (C-8), 113.8 (C-7), 110.0 (C-16), 73.0 (C-6), 53.4 (C-4), 50.0 (C-9), 47.4 (C-14), 46.2
(C-5), 39.9 (C-13), 37.1 (C-12), 34.7 (C-2), 32.3 (C-10), 31.0 (C-1), 23.8 (C-11), 21.8 (C-17), 21.6
(C-20), 21.3 (C-18).

Abctet s v vlEl o] ol -3-2 (sandaracopimaradien-3-one) (3}3HE 2)

#4 Huk(White powder)(CHCI3); [al™D +2.4° (c 0.2, MeOH); EI/MS m/z 286 [MI+;IR (KBr, v, cm )
1706, 1633;1H NVR (400 MHz, CSDAN, &H) 5.84 (1H, dd, J = 17.6, 10.8 Hz, H-15), 5.35 (1H, br s, H-14),
4.99 (1, dd, J = 17.6, 1.2 Hz, H-16a), 4.97 (1H, dd, J = 10.8, 1.2 Hz, H-16b), 2.60 (1H, ddd, J =
15.2, 14.0, 6.0 Hz, H-2a), 2.31 (1H, ddd, J = 15.2, 4.4, 4.4 Hz, H-2b), 1.13 (3H, s, H-19), 1.09 (3H,
s, H-17), 0.99 (3H, s, H-18), 0.89 (3H, s, H-20). 13C NMR (100 MHz, C5D5N, §C) 215.2 (C-3), 148.9 (C-
15),136.44 (C-8), 129.7 (C-14), 110.7 (C-16), 55.4 (C-5), 49.5 (C-9), 47.8 (C-4), 38.2 (C-13), 37.8
(C-10), 37.6 (C-1), 35.8 (C-7), 34.8 (C-2), 34.4 (C-12), 26.4 (C-17), 26.1 (C-19), 23.5 (C-6), 22.2
(C-18), 19.2 (C-11), 14.6 (C-20).

2UeE D(momilactone D) (3}8HE 3)
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A Bk (CHCI3-MeOH): [al”y -57.1° (c 0.46, pyridine); HREI/NS m/z 330.1833 [M]+ (calcd. for

C20H2604, 330.1831); IR (KBr, v, em ) 3374, 2918, 2345, 1767, 1699, 1647, 1187;1H NMR (400 MHz,
C5D5N, &H) 5.94 (IH, dd, J = 17.2, 10.4 Hz, H-15), 5.81 (1H, d, J = 5.2 Hz, H-7), 5.04 (1H, dd, J =
17.2, 1.2 Hz, H-16a), 5.00 (1H, dd, J = 5.2, 5.2 Hz, H-6), 4.93 (1H, dd, J = 10.4, 1.2 Hz, H-16b),
3.18 (1H, d, J = 11.2 Hz, H-14a), 2.73 (1H, d, J = 5.2 Hz, H-5), 2.63 (1H, ddd, J = 10.4, 8.4, 4.0 Hz,
H-2a), 2.62 (1H, br d, J = 10.4 Hz, H-2b), 2.40 (1H, ddd, J = 13.2, 5.2, 4.8 Hz, H-12a), 1.99 (1H, m,
H-la), 1.89 (1H, m, H-1b), 1.83 (1H, m, H-1la), 1.78 (1H, d, J = 11.2 Hz, H-14b), 1.72 (1H, br dd, J =
13.2, 4.8 Hz, H-11b), 1.64 (3H, s, H-18), 1.37 (1H, m, H-12b), 1.32 (3H, s, H-20), 0.94 (3H, s, H-17).
13C NMR (100 MHz, CB5D5N, &C) 204.9 (C-3),174.8 (C-19), 149.7 (C-15), 149.6 (C-8), 116.9 (C-7), 110.0
(C-16), 74.4 (C-9), 72.5 (C-6), 54.7 (C-4), 48.4 (C-5), 43.1 (C-14), 40.3 (C-13), 38.0 (C-10), 35.3
(C-2), 32.8 (C-12), 30.0 (C-11), 27.8 (C-1), 21.9 (C-17), 21.2 (C-18), 17.3 (C-20).

o @ #eAl Al(oryzalexin A)(33HE 4

o

g4 B (CHCL): [al’p +20° (¢ 0.13, MeOH): EI/MS m/z 302 [M]+, 164; IR (KBr, v, cm ) 3353, 1685,

1611;1H NMR (400 MHz, CDC13, §H) 6.71 (1H, d, J = 2.4 Hz, H-14), 5.78 (1H, dd, J = 17.6, 10.8 Hz, H-
15), 4.98 (1H, dd, J = 17.6, 1.2 Hz, H-16a), 4.96 (1H, dd, J = 10.8, 1.2 Hz, H-16b), 3.28 (1H, dd, J =
11.6, 4.0 Hz, H-3), 2.54 (1H, dd, J = 18.8, 5.2 Hz, H-6a), 2.34 (1H, dd, J = 18.8, 13.2 Hz, H-6b),
1.99 (1H, m, H-9), 1.80 (1H, ddd, J = 13.2, 3.6, 3.2 Hz, H-la), 1.72 (1H, m, H-1la), 1.68 (1H, m, H-
2a), 1.63 (1H, m, H-2b), 1.59 (1H, m, H-12a), 1.49 (1H, m, H-5), 1.46 (1H, m, H-12b), 1.41 (1H, m, H-
11b), 1.28 (1H, m, H-1b), 1.08 (3H, s, H-17), 0.96 (3H, s, H-19), 0.85 (3H, s, H-18), 0.82 (3H, s, H-
20). 13C NMR (100 MHz, CDC13, 6C) 207.2 (C-7),146.3 (C-15), 144.5 (C-14), 134.7 (C-8), 111.8 (C-16),
80.5 (C-3), 50.6 (C-9), 49.5 (C-5), 38.9 (C-4), 38.7 (C-13), 36.8 (C-1, 6), 35.8 (C-10), 33.9 (C-12),
27.4 (C-19), 27.3 (C-2), 25.8 (C-17), 19.1 (C-11), 14.6 (C-18), 13.8 (C-20).

% E(momilactone E)(3}3E 5)

m

& 2 (Yel low amorphous powder)(CHCI3); [a17p-101° (¢ 0.18, MeOH); HREI/NMS m/z 288.2085

=

24y

I
A

[M]+ (caled. for C19H2802, 288.2089); IR (KBr, v, cmﬁ) 3620, 1705, 1614;1H NMR (400 MHz, C5D5N, G6H)
5.84 (1H, dd, J = 17.6, 10.8 Hz, H-15), 5.70 (1H, d, J = 5.2 Hz, H-7), 5.48 (1H, dd, J = 5.2, 5.2 Hz,
H-6), 4.99 (1H, dd, J = 17.6, 1.2 Hz, H-16a), 4.95 (1M, dd, J = 10.8, 1.2 Hz, H-16b), 2.63 (1H, dqg, J
= 11.6, 6.8 Hz, H-4), 2.58 (1H, ddd, J = 15.2, 13.6, 5.2 Hz, H-2a), 2.38 (1H, ddd, J = 15.2, 3.6, 3.2
Hz, H-2b), 2.05 (1H, d, J = 12.0 Hz, H-14a), 1.89 (1H, d, J = 12.0 Hz, H-14b), 1.75 (1H, dd, J = 11.6,
5.2 Hz, H-5), 1.67 (1H, m, H-9), 1.28 (3H, s, H-20), 1.10 (3H, d, J = 6.8Hz, H-18), 0.82 (3H, s, H-
17). 13C NMR (100 MHz, C5D5N, §C) 211.2 (C-3),149.7 (C-15), 144.8 (C-8), 117.2 (C-7), 110.3 (C-16),
67.7 (C-6), 50.5 (C-9), 47.7 (C-14), 46.1 (C-5), 41.9 (C-4), 39.8 (C-13), 37.9 (C-2), 37.4 (C-12),
36.8 (C-1), 34.0 (C-10), 24.3 (C-11), 22.3 (C-20), 21.8 (C-17), 11.5 (C-18).

o 1WA 59 W e vEs FEE W EEEEo] LPSEASE RAN264.7 M) AL Al

=]
=
WAL @e PG ol skl ad FRe ARES Fuls A9 DA,

Ash, W el WReEER (246 D3 oY obaHlelE
z1 S wsbh e D). w9 Moﬂ 1R A 2 Wsbda 48 sl Asehs
ol gel AL AERES ERIGTHE 2). ol=A, 47 WAz A4 AsBHe] AE Ads
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