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Diterpenoids from Aphanamixis polystachya and their anti-inflammatory
activities
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Abstract: Objective To study the chemical constituents from the stems and leaves of Aphanamixis polystachya and their anti-
inflammatory activities. Methods The compounds were isolated and purified by various column chromatography techniques, such
as silica gel, Cis reversed-phase silica gel, Sephadex LH-20 and MIC, and their structures were identified by physiochemical properties
and spectroscopic data. The LPS-induced RAW 264.7 macrophage inflammation model was used to evaluate the anti-inflammatory
activity. Results Eleven diterpenoids were isolated, which were elucidated as nemoralisin O (1), nemoralisin B (2), aphapolin A (3),
nemoralisin G (4), nemoralisin J (5), nemoralisin I (6), nemoralisin H (7), nemoralisin D (8), nemoralisin A (9), aphanamene B (10),
and trans-phytol (11). Compound 11 exhibited weak inhibitory activity against LPS-induced NO production with a half-maximal
inhibitory concentration (ICso) value of 428.7 pmol/L. Conclusion Compound 1 is identified as a new compound and named
nemoralisin O (1). Compounds 3, 8, and 11 were isolated from this plant for the first time. Compound 11 showed weak anti-
inflammatory activity.
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R. Parker NESTEA, BAEXRE. SFHTEL
B TH R AR E R H TR 97 AIERE. 1Y
JRCRRAS « $00 28 S S A AN RS T S R LR 272 ik
SIS LG T 20 tH4D 70 44K, Polonsky Z¢2-31
4y 54 3] aphanastatin il amoorastatin, . H,
aphanastatin X} P388 /I™ i ik [ 983 24 g 2L A Wl 25 1 4
Mt (EDsp=0.065 ug/mL) 21, it 10 £k,
P 22 N TR R L s 256 A [ 1 X PR K I LU BT e T 4K
PRI, RIE T — RIS, BT
B RML =Bl kORI RSB, Y T gk
BER N PR — 1% Ge 2 U I Y B Rt A
SEIGRR H 2 B e E B R (LB R R T &
G T, NI 90% CRESE I b 7 B 4
E T NNAZiEREY (B 1D, 5% ER 4S)-
4-[(E)-11-(15,15-dimethyl-14-0x0-14,15-dihydrofuran-
12-yl)-11,18-dihydroxy-7-methyloct-6-en-5-yl1]-3-methyl-
1(4H)-furanone (1), nemoralisin B (2). aphapolin A
(3).nemoralisin G(4). nemoralisin J(5) nemoralisin
I (6). nemoralisin H (7). nemoralisin D (8).
nemoralisin A (9). aphanamene B (10) 1 jxz Z\AH %

(trans-phytol, 11). &Y 1 WA, sy
FRKBER R O; b 3. 8 Il 11 N IR MiZFE
me s BEARRE ke 11 X2 B
(lipopolysaccharide, LPS) %531 RAW 264.7 4fifig
N NO A R I H 55 i il
1 UEEMH
11 XFE 5

Bruker Avance 111 400 MHz B iZ R SE4R AL (]
Bruker A )); BB AT A BT (LC-MS-IT-
TOF, HA Shimadzu /A #]); HP80 B4 1 s F= 4 A1
Centrifuge 5804R B4R E50oAL (4% [E Eppendorf 22
A]); Synergy2 M % D eBEAR X (3£ [ Biotek A F]).

HEE. OB NEH. =S E. A i et
NEZE TV BAL 2 a0y AR (300~400
H, §5WFELT) ); GFss HECIEER (FH
WAL T ) Sephadex LH-20 (3E[E Pharmacia A
7); CHP20P /NURAREER (MCL HA =350
AFD; A E ODS (Merck A #]); H-
DMEM %% 7% # ( 32 [ Hyclone A &, #t5
AB10155403); a1 (£ Gibco AH], #it%5

1 & 1~11 9454

Fig. 1 Structures of compounds 1—11
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1925403 ); 435 AN B PE R I (MTS) 551 & (k=
iU A, LS BB19071X); NO Kl
& (B REVERAERLAA, #tS
032519190612); DMSO ([ Sigma 2], #it5 67-
68-5); LPS (REFEEMHABRAHF, #t5
320V0312); NO-BLFJE L MR 2.8 £ (L-NMMA,
fIL5 032219190703, FERRAEVHARGRAED.
1.2 ##

RIS 2017 4F 12 HERE =8 43 M
S FE, EYIbRAZ T ER b Y TSR
FFE R S e IR LR TR AR K LLR A, polystachya
(Wall.)R. Parker, A5x4 (H20171220) $R47F =rE
RARKF mr B EEA S HEAE SR E.

RAW264.7 /IR EWRAA CRRHE EiARED .
2 hk
21 REBS5SEH

K LR TR (22kg) BaRE, FH 90%[H 2,
B A1 AL 3 WK, IR IR SR BORASRE (3.2kg).
HIRE S5KREFRIR e BEIR LB AT 3
B, Yk 4615 B A THBEA LY (644 o) FITEIR £
B2 0 (1.2 kg)o

A B AL 2 K AL IR A E AT, LA O EE-K
(40%~100%) BHEEGEIAZE] 6 ANEAL (Fr. 1~6).
Fr. 4(12 @) ZRER A 0% 205, LA i g~ B (50 -
1~1:1) BEEEVEN, T4 ODS H: i Dl EE-/K
(40%~100%) BHEEBEML, P24 Sephadex LH-20 £
ik LR G-I (10 1) vk, B8tka s
(5.5mg)-

TR 2 I6 3R R AT (il 4 2, DA v k-7
fiil (100 : 1~0 @ 1) BREEGEML, 15 8 ML (Fr.l~
8). Fr.3 (51 g) & MCI #E a3, DLHEL-/K (40%~
100%) #fFEBENLAF 2] 5 A4 (Fr. 3-1~3-5) . Fr.3-
2012 )41t ODS FEfIE, DLHEE-7K (40%~100%)
BRGNS 2] 4 ANEAL (Fr. 3-2-1~3-2-4). Fr. 3-2-
3(500 mg) % ODS # ik, DL EE-7K (40%~100% )
FEEEYEN, 4 Sephadex LH-20 #E€ail, PAE-
HEE (10D SEPh, E4RR80Eaw3 (1.5
mg) Ml 11 (9.9mg). Fr.3-4 (7.9¢g) L rERAEE
B, DUAHEE-TRER (20 © 1~4 © 1) B, Ha
ODS F: i DU EE-7K (40%~100%) BHEE Ve,
JF 4 Sephadex LH-20 A% (273 25 DA - I (1 ¢
1) 2R, BEHkEY 6 (6.5mg) A110 (40.0
mg). Fr. 3-5 Se @B AL B, oA lEE-PI R (20 -

1~4 1) BV, F4 ODS M, DLFEE-/K
(40%~100%) BHREEYEML, #%f5%4: Sephadex LH-20
R LEG-FEE (10 1) 258, B2k
1 (5.0mg). 9 (9.5mg). 7 (60.1 mg). 4 (17.2mg)
A2 (8.5mg). Fr.4 (109g) LRERH (L, I
TEE-TAEA (50 @ 1~4 1) BAREEVEM, 53] 8 ANEB
K7 (Fr. 4-1~4-8). Fr.4-4 (15g) £ ODS F: i,
PLEFEZ-/K (40%~100%) BEEEVERSE] 6 AEAL
(Fr. 4-4-1~4-4-6). Fr.4-4-5 (2g) £ ODS ki,
DLFREE-7K (40%~100%) B e, Fi%: Sephadex
LH-20 A=t i% LS -HEE (10 1) SRV, 153
e 8 (8.4mg).
22 MAFEHEHAR

DL/ B B R GE B R A Y, S H Griess 2T
BRI — AR AR BCEE, MTS VR 5E 41 Mo A7
Wi, Reed & Muench VAT EAL G ICso (H. 3
T 545 B B4k G I AH OC SCRRRIE L1, 255 43
HAREMEROL, WA 8 A 11 T
HMLAIEYERT T . RN B A B R 4E L RAW 264.7
PERh A 96 LA, H 1 pg/mL LPS #HTiHES, AN
NI A YDA (2R FE N 20 pmol/L FH46 2.5 £i%
ke, S ABEED, Wit LNMMA FHYEZ594
R ZANERT B A0 A% 37 I B R A
M NO IZERL, £ 570 nm A EROLRE (4) 1H.
R REFRFE P I MTS 34740 Mo 7735 R A6,
HEBRAL A VDR A M ) BRI . LB 1Cso (B 1%
Reed & Muench =115,

NO A FANHIZE = (4 e —A 1w )/ A e
3 H#R
31 ZHHEFE

e 1. LEHPIRY, HR-ESI-MS &/R45:TF
BT m/z387.1776 (IM+Na]*, iH54E 387.1778),
PR WEY 53 FN CaoHosO6r AMEFIER 7. 20
AR (KBr) BoRFEdE (3430em™). Fidk (1737
cm D) FIXEE (1698 cm™) HIBFIEMR UL, E54M
i CHED B i RSN Amax (loge) 262 (2.47).
'H-NMR %4 (£ 1) RS> FHEA 4 MHE [6n
1.38 (3H, s, H-16), 1.38 (3H, s, H-17), 1.58 (3H, s, H-
19), 2.06 (3H, s, H-20)], 1 NEFELH I [d43.65
(1H, d, J= 8.8 Hz, H-18a), 3.80 (1H, d, J= 8.8 Hz, H-
18b)], 3 MR H 2 [6n4.93 (1H, overlapped, H-6),
5.69 (1H, s, H-13), 5.82 (1H, brs, H-2)] 1 1 NZEH
KHEE [6n4.93 (1H, overlapped, H-4)]. *C-NMR F1
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*1 k&1 7502 & H-F1 BC-NMR 442 (400/100 MHz, CDCl3)
Table1 'H-and '3C-NMR spectral data of compounds 1 and 2 (400/100 MHz, CDCl;)
1 2
{73DA
on oc on oc

1 173.9 (C) 172.7 (C)
2 5.82 (1H, brs) 117.6 (CH) 5.86 (1H, s) 117.6 (CH)
3 168.6 (C) 167.6 (C)
4 4.93 (1H, overlapped) 84.4 (CH) 4.85 (1H, brt, J=4.4 Hz) 83.9 (CH)
Sa 2.74 (1H, m) 29.9 (CHz) 2.61 (1H, m) 29.8 (CH2)
5b 2.30 (1H, m) 2.40 (1H, m)

4.93 (1H, overlapped) 116.5 (CH) 5.27 (1H, brt, J= 6.8 Hz) 117.7 (CH)
7 139.8 (C) 141.4 (C)
8 1.99 (2H, m) 39.6 (CHz) 4.15 (1H, t, J=6.5 Hz) 77.1 (CH)
9a 1.54 (1H, overlapped) 20.7 (CH2) 1.53 (1H, m) 32.1 (CH2)
9b 1.30 (1H, overlapped) 1.32 (1H, m)
10a 1.54 (1H, overlapped) 34.6 (CH2) 1.55 (2H, m) 30.2 (CH2)
10b 1.30 (1H, overlapped)
11 76.3 (C) 2.65 (1H, m) 35.4 (CH)
12 192.8 (C) 195.4 (C)
13 5.69 (1H, s) 102.3 (CH) 5.44 (1H, s) 99.5 (CH)
14 207.2 (C) 207.4 (C)
15 89.8 (C) 88.4 (C)
16 1.38 (3H, s) 23.1 (CHs) 1.32 (3H, s) 23.2 (CHs)
17 1.38 (3H, s) 23.0 (CHa3) 1.33 (3H, s) 23.1 (CHas)
18a 3.80 (1H, d, /= 8.8 Hz) 67.8 (CHz) 1.16 2H, d, J=17.0 Hz) 17.5 (CHs)
18b 3.65(1H, d, /J=8.8 Hz)
19 1.58 (3H, s) 16.0 (CH3) 1.70 (3H, s) 12.4 (CHs)
20 2.06 (3H, s) 14.1 (CHs) 2.10 (3H, s) 13.6 (CHs)

DEPT i/ (& 1) B/R 20 M55, B4 NH
B, SRR (1 MMEEHTHE, 4 MRHEE (3
MBI R 1 MEERPED &7 Mk (2
ANERIE . 3 AR 2 MEAER) . Ik, HE
Wiz b 5PN EH 2 NI RS &
Zxft, A 1 S5EMbEY 20 K
PERML, R EY 2 1 C-8 MR EEE T C-11
fir, H C-11 fi7 ERy R IEAR R 1A 5L /e S
)1 i) HMBC 1%, H-4 (6n4.93) 5 C-2 (¢
117.6)+ C-3 (0c 168.6)+ C-5(6¢29.9) C-6 (4 116.5)
9%, Hp-18 (943.65,3.80) 5 C-10 (5c34.6). C-
11 (6c76.3). C-12 (5c192.8) H5%, H-9 (ou1.30,
1.54), H-10 (651.30,1.54) 5 C-11 (5c76.3) M5~
(B2, ditn+, #hE C-18 flC-11 fiig5 14
FREAME, BUbAEY 1 rrrmg R L (B D.

— 'H-'"HCOSY ~ ™\ HMBC '

2 L&Y 1 K% 'H-"H COSY 1 HMBC #8%
Fig. 2 Key 'H-'H COSY and HMBC correlations of

compound 1
£ ROESY ih, Me-19 (941.58) 5 H-5a (0n2.74)
FHOG, R ACORINUEE R E-TL0Y, A& 1 IR —
i (CD) 7E 210 nm (Ag —1.43) AL E IR ) Cotton
RN, R C-4 iy S HBION, SR, T
B (C-4-C-12) NFMEL, ToikiEid ROESY i
Iffise C-11 BN RS, DRIL, A& 1 g iarfiE
A (48)-4-[(E)-11-(15,15-dimethyl-14-0x0-14,15-dihydro-
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furan-12-yl)-11,18-dihydroxy-7-methyloct-6-en-5-yl]-
3-methyl-1(4H)-furanone, £t SciFinder f5%, A 1 4~
Wi &, wr NEKES 2 O (nemoralisin O).

W& 3: otk CRIMTEE), CaoH2604; ESI-
MS m/z: 353 [M+Na]*; 'H-NMR (400 MHz, CD;0D)
0: 5.85 (1H, brs, H-2), 5.62 (1H, s, H-13), 4.55 (1H, dt,
J=9.2,7.2Hz, H-5),2.57 (1H, dd, J=7.7,13.1 Hz, H-
18b), 2.20~2.23 (2H, m, H-6), 2.17~2.19 (2H, m, H-
4),2.01~2.03 (1H, m, H-9), 1.98 (3H, brs, H-20), 1.94
(1H,d,J=3.6 Hz, H-18a), 1.39 (3H, s, H-17), 1.38 (3H,
s, H-16), 1.11 (3H, s, H-19); 3C-NMR (100 MHz,
CD;0D) ¢: 210.2 (C-14), 197.1 (C-12), 167.5 (C-1),
161.2 (C-3), 116.4 (C-2), 102.1 (C-13), 90.4 (C-15),
79.8 (C-5), 55.6 (C-11),50.7 (C-7), 43.7 (C-6),42.1 (C-
8), 38.1 (C-10), 32.6 (C-4), 27.7 (C-18), 25.9 (C-9),
23.4 (C-16), 23.3 (C-17), 23.0 (C-20), 17.5 (C-19). LA
EHUE SRR IE R A B, MRS 3 N
aphapolin A

AW 4: TEEIMARY, C20Ha60s; 'TH-NMR (400
MHz, Acetone-ds) 0: 6.59 (1H, t, J = 7.4 Hz, H-10),
5.71 (1H, s, H-2), 5.53 (1H, s, H-13), 5.38 (1H, d, J =
8.4 Hz, H-6), 5.15 (1H, ddd, J = 12.1, 8.4, 4.0 Hz, H-
5),2.34 (1H, dd, J= 18.1, 12.1 Hz, H-4a), 2.31 (1H, dd,
J=18.1, 4.0 Hz, H-4b), 1.97 (3H, s, H-20), 1.93 (3H,
s, H-18), 1.77 (3H, s, H-19), 1.31 (6H, s, H-16, 17);
BC-NMR (100 MHz, Acetone-ds) 6: 206.3 (C-14),
184.8 (C-12), 164.8 (C-1), 158.4 (C-3), 141.4 (C-7),
137.7 (C-10), 127.2 (C-11), 124.6 (C-6), 117.1 (C-2),
99.5 (C-13), 88.3 (C-15), 76.3 (C-8), 74.8 (C-5), 37.8
(C-9),34.6 (C-4),23.0(C-20),22.2 (C-16, 17),15.8 (C-
19),12.3 (C-18). LA EH 5 S0k i He A — 3130,
WS B AW 4 N nemoralisin G o

& 5: TLEMARY), CooHasOs; 'H-NMR (400
MHz, Acetone-ds) o: 5.78 (1H, s, H-2), 5.51 (1H, s, H-
13), 5.36 (1H, d, J = 8.6 Hz, H-6), 5.10 (1H, ddd, J =
11.5, 8.6, 3.9 Hz, H-5), 3.78~3.80 (2H, m, H-18), 2.32
(1H, dd, J = 17.9, 11.5 Hz, H-4a), 2.30 (1H, dd, J =
17.9, 3.9 Hz, H-4b), 2.01 (3H, s, H-20), 1.72 (3H, s, H-
19), 1.33 (3H, s, H-16), 1.32 (3H, s, H-17); '*C-NMR
(100 MHz, Acetone-ds) o: 210.1 (C-14), 195.9 (C-12),
167.8 (C-1), 160.9 (C-3), 143.6 (C-7), 123.7 (C-6),
116.4 (C-2), 102.7 (C-13), 89.8 (C-15), 75.9 (C-5), 63.7
(C-18), 45.9 (C-11), 40.1 (C-8), 35.8 (C-4), 29.4 (C-

10), 25.7 (C-9), 23.0 (C-20), 22.9 (C-17), 22.8 (C-16),
16.5(C-19). LA EE¥a 5 SR iE A — 50, #%s
EAY) 5 N nemoralisin J.

&Y 6: T CUHPIRY), C20HasOg: 'H-NMR (400
MHz, Acetone-ds) 0: 5.87 (1H, s, H-2), 5.72 (1H, d, J =
8.6 Hz, H-6), 5.51 (1H, s, H-13), 5.33 (1H, ddd, J =
11.4,8.6,3.8 Hz, H-5),4.15 (1H, d,J= 12.1 Hz, H-10),
2.85 (1H, s, H-11), 2.40 (1H, dd, J=17.8, 11.4 Hz, H-
4a), 2.39 (1H, dd, J = 17.8, 3.8 Hz, H-4b), 2.14 (3H, s,
H-20), 1.85 (3H, s, H-19), 1.74~1.76 (2H, m, H-9),
1.44 (6H, s, H-16, 17), 1.37 (3H, d, J = 7.0 Hz, H-18);
BC-NMR (100 MHz, Acetone-ds) J: 206.5 (C-14),
195.7 (C-12), 164.4 (C-1), 158.1 (C-3), 144.2 (C-7),
123.5 (C-6), 116.6 (C-2), 101.5 (C-13), 88.1 (C-15),
76.3 (C-8), 74.5 (C-5), 74.2 (C-10), 42.2 (C-11), 38.9
(C-9),34.5(C-4),22.3(C-20),22.2(C-16,17),13.2(C-
18), 12.5 (C-19). LA % 5 SOk o B A — 350,
M4 B AW 6 2N nemoralisin L.

WEY 7. TLOHIRY), CaoHasOs; ESI-MS m/z
371 [M+Na]"; 'H-NMR (400 MHz, CDCl;) 6: 5.79
(1H, s, H-2), 5.55 (1H, s, H-13), 5.31 (1H, t,J= 8.5 Hz,
H-6), 5.08 (1H, ddd, J = 14.4, 8.5, 4.0 Hz, H-5), 2.38
(1H, brt, J = 4.0 Hz, H-4), 1.68~1.70 (1H, m, H-10),
1.66 (3H, s, H-19), 1.40 (6H, s, H-16, 17), 1.22 (3H, d,
J = 6.9 Hz, H-18); 3C-NMR (100 MHz, CDCl;) §:
207.5 (C-14), 195.2 (C-12), 164.8 (C-1), 156.6 (C-3),
141.4 (C-7), 122.1 (C-6), 117.4 (C-2),99.9 (C-13), 87.9
(C-15), 74.1 (C-5), 73.7 (C-10), 42.9 (C-11), 35.6 (C-
8),35.0 (C-4), 33.2 (C-9), 23.2 (C-20), 22.4 (C-16, 17),
16.4 (C-19), 13.8 (C-18). VA EHHE 5 CHkIER A
—FO), #EwMEY 7 N nemoralisin Ho

A 8: TotaiRY, CiaH20s; ESI-MS m/z
259 [M+Na]*; 'H-NMR (400 MHz, Acetone-de) J:
5.68~5.70 (1H, m, H-2), 5.31~5.33 (1H, m, H-6),
5.11 (1H, ddd, J=10.6, 8.5, 4.6 Hz, H-5), 2.40 (2H, dd,
J=10.9, 7.2 Hz, H-10), 2.04 (3H, s, H-12), 1.94 (3H,
s, H-14), 1.69 (3H, d, J = 1.3 Hz, H-13); *C- NMR
(100 MHz, Acetone-de) o: 207.6 (C-11), 164.8 (C-1),
158.2 (C-3), 141.7 (C-7), 123.8 (C-6), 116.6 (C-2), 74.5
(C-5),41.9 (C-10), 39.1 (C-8), 35.3 (C-4), 28.9 (C-12),
21.9 (C-14),21.3 (C-9), 15.6 (C-13). LA _E¥d 5 ik
i AR — B4, WO L&Y 8 4 nemoralisin D

WED 9: TLEHPIRYI, CaHasOs; ESI-MS m/z
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349 [M+H]"; 'H-NMR (400 MHz, CDCl;) 6: 5.83
(1H, s, H-2), 5.34 (1H, s, H-6), 5.55 (1H, d, J= 8.5 Hz,
H-6), 5.14 (1H, ddd, J = 114, 8.5, 4.0 Hz, H-5), 4.02
(1H, q, J = 6.0 Hz, H-8), 2.36 (1H, dd, /= 18.8, 11.4
Hz, H-4a), 2.19 (1H, dd, J = 18.8, 4.0 Hz, H-4b), 1.32
(6H, s, H-16, 17), 2.00 (3H, s, H-20, 17), 1.66 (3H, s,
H-19), 1.19 (3H, d, J= 6.9 Hz, H-18); '3C-NMR (100
MHz, CDCls) d: 207.5 (C-14), 194.9 (C-12), 164.8 (C-
1), 157.3 (C-3), 143.9 (C-7), 122.7 (C-6), 116.1 (C-2),
99.3 (C-13), 87.9 (C-15), 75.9 (C-8), 73.4 (C-5), 35.4
(C-11), 34.2 (C-4), 31.6 (C-10), 29.4 (C-9), 23.0 (C-20),
22.1(C-16,17),17.7 (C-18),12.0(C-19). L E¥dE 5
BRI FEA— 3], U A 9 SN nemoralisin A

B 10: T tIRY), CaoHs20s; ESI-MS m/z
483 [M+Na]*; 'H-NMR (400 MHz, Acetone-ds) J:
5.70 (1H, s, H-2), 5.69 (1H, s, H-2"), 5.40~5.43 (1H,
m, H-5, 5%, 5.35 (1H, d, J= 8.5 Hz, H-6), 5.35 (1H, d,
J=9.0 Hz, H-6"), 2.34~2.36 (1H, m, H-4), 1.97 (3H,
s, H-16), 1.96 (3H, s, H-16"), 1.67 (3H, s, H-17), 1.65
(3H, s, H-17), 1.71~1.73 (1H, m, H-10a), 1.65~1.67
(1H, m, H-10b), 1.33 (3H, s, H-20), 1.36 (3H, s, H-19"),
1.29 (3H, s, H-20", 1.26 (3H, s, H-19); BC-NMR (100
MHz, Acetone-ds) o: 206.3 (C-14, 14), 195.8 (C-12),
191.0 (C-12"), 165.3 (C-1), 165.2 (C-1"), 158.7 (C-3"),
158.6 (C-3), 142.3 (C-7, 7", 124.3 (C-6"), 124.2 (C-6),
117.3 (C-2, 2%, 112.6 (C-13"), 102.4 (C-13), 89.2 (C-
15", 88.5 (C-15), 75.1 (C-5, 5", 43.2 (C-11), 40.6 (C-
8", 40.3 (C-8), 37.4 (C-11",35.9 (C-4"), 35.6 (C-4, 18),
31.4(C-10),31.2(C-10",25.1 (C-9), 23.7 (C-16"),23.6
(C-16), 23.4 (C-18"), 23.3 (C-19"), 23.1 (C-9'), 23.0 (C-
19, 20", 22.9 (C-20), 17.0 (C-17", 16.9 (C-17). VAL
et 5 SRR E A B0, HUE RS 10 4
aphanamene B.

A 11 To iR, CaoHaoO: 'H-NMR (400
MHz, CDCls) 6: 5.31~5.33 (1H, m, H-2), 4.02 (2H, d,
J=6.8 Hz, H-1), 3.32 (1H, t, J=10.9 Hz, 1-OH), 1.94
(2H, t, J = 14.7 Hz, H-4), 1.57 (1H, s, H-17), 1.48~
1.50 (1H, m, H-15), 1.39~1.41 (2H, m, H-5), 1.36~
1.38 (1H, m, H-6a), 1.30~1.33 (1H, m, H-6b), 0.84
(6H, d, J= 1.6 Hz, H-16, 20), 0.82 (6H, d, J= 1.6 Hz,
H-18, 19); '3C-NMR (100 MHz, CDCls) é: 136.3 (C-
3), 125.2 (C-2), 58.2 (C-1), 39.6 (C-4), 39.2 (C-14),
37.2 (C-8, 10), 37.1 (C-12), 36.4 (C-6), 32.6 (C-11),

32.5 (C-7), 27.8 (C-15), 25.0 (C-5), 24.6 (C-13), 24.2
(C-9), 22.1 (C-20), 22.0 (C-16), 19.2 (C-18, 19), 15.2
(C-17). LA Kl 5 SCRRIGE T A —H06), Mk se
&Y 11 Ry A HERE .

32 mATEMIHERLS
WED 11 BoR RIS NO A sl ik,

ICso 19 428.7 pmol/L (BHTEXSHRZIIY) 1Cso {H M

58.82 umol/L), HAtAL &AW H B B 1% 14

4 Vg
AT FERS R LB AT A2 i 7E . 3t

DEEE T AR EY A~1D. K, 1k

W TEEY), LEY) 3. 8 A 11 NEIRMIZ

FMEY T BAAE] . WEY) 85 | DR i, L

B 10 s R A FrRIETENNASE REY, L

&) 11 X LPS 53119 RAW 264.7 4l A NO ¥4

PRI RS RS . ABFAE— e R BN

R IR — 1 G 25 P R IR AL 25 TR it T — 2

AR, IR G Bt — DA 78 24 5 o St e A
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