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Chemical constituents from Hericium alpestre and its a-glucosidase inhibitory
activities
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Abstract: Objective To investigate the chemical constituents from the rice solid culture of Hericium alpestre and their
a-glucosidase inhibitory activities. Methods All compounds were separated and purified by chromatography methods such as silica
gel column chromatography, ODS column chromatography, HP20 column chromatography and high-performance liquid
chromatography. The structures were identified through mass spectrometry (MS) and nuclear magnetic resonance (NMR). The
inhibitory activities of the compounds to a-glucosidase were tested by pNPG method. Results Twenty-one compounds were
isolated from H. alpestre, and identified as citreoanthrasteroid B (1), 7-oxo-f-sitosterol (2), 22FE-7a-methoxy-5a,60-
epoxyergosta-8(14), 22-dien-33-ol (3), 5a,8a-peroxyergosterol (4), 4-hydroxy-17R-methylincisterol (5), dankasterones A (6),
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calvasterol A (7), S-epichaxine B (8), dankasterone B (9), ganodermaside D (10), 5a,6a-epoxy-3p-hydroxy-(22E,24R)-
ergosta-8,22-dien-7-one (11), (3B,50,6pB,22E)-6-methoxyergosta-7,22-diene-3,5-diol (12), 6B-methoxyergosta 7,9(11), 22E-triene-
3B,5a-diol (13), (22E,24R)-ergosta-7,22-dien-3B,5a,6f-triol (14), 3B,50,9a-trihydroxy-(22E,24R)-ergosta-7,22-dien-6-one (15),
4-hydroxybenzaldehyde (16), (S)-2-hydroxy-2-(4-methoxyphenyl) acetic acid (17), p-hydroxyphenylethanol (18), 1-O-(9Z,12Z-
octadecadienoyl)glycerol (19), methyl linoleate (20) and 9,10-dihydroxyoctadecanoate (21). Compounds 1, 3, 6, 8, 10, 14, 15, 17 and
19 had significant a-glucosidase inhibitory activity, with ICso values of 1.38, 2.61, 2.61, 6.22, 2.28, 1.86, 1.59, 3.15, 2.96 umol/L,

respectively. Conclusion Compound 17 is a new natural product. Compounds 1—3, 9—11, 13, 16—21 were isolated for the first

time from fungi of genus Hericium. Compounds 1, 3, 6, 8, 10, 14, 15, 17 and 19 have potential hypoglycemic effects.

Key words: Hericium alpestre Pers.; steroids; a-glucosidase inhibitory activity; citreoanthrasteroid B; 22 E-7a-methoxy-5a,6a-

epoxyergosta-8(14), 22-dien-3f-ol; ganodermaside D; (5)-2-hydroxy-2-(4-methoxyphenyl) acetic acid

Wk W B Hericium B W J& T 40 7 & [
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(Russulales) M#LE Al (Hericiaceae) Mo H# LB 7
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R, EHEX 200 T BT, FAREL Pg)iBl
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Pers.!l, M2k H. erinaceus (Bull.) Pers.. ML
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caput-ursi (Fr.) Corner =1 1ML 8 H. alpestre Pers.
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B, 1. 7-%8/R-B-F &l (7-oxo-B-sitosterol, 2)-.
22E-Ta- 4 B -50,60- H1 58 22 £ £ -8(14),22- — I -
3B- l¥ [22E-7a-methoxy-5a,60-epoxyergosta-8(14),
22-dien-3p-ol, 3] Sa.8a- it 4 F M E (50,80
peroxyergosterol, 4). 4-F2FE-17R-H I 1E (4-
hydroxy-17R-methy-lincisterol, 5). dankasterones A
(6). l40- ¥ 3 5 1 1 -4,7,9,22- VU I -3,6- — i
(calvasterol A, 7). 5"-epichaxine B (8). dankasterone
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22E- = Jf -3B,50- — ¥ [6p-methoxyergosta-7,9(11),
22E-triene-3B,50a-diol, 13]. (22E,24R)-Z i §-7,22-
5 -3B,50,6B- = B [(22E,24R)-ergosta-7,22-dien-
3B,50,6B-triol, 14]. 3B.,50.90- = FA H:-(22E,24R)-3%
A -7,22- = I -6- Bl [3B,50,90-trihydroxy-(22E,
24R)-ergosta-7,22-dien-6-one, 15]. 4-XJF2 LK H g
(4-hydroxybenzaldehyde, 16). (S)-2-F23&-2-(4-FH 4
I IR B ) 2 R [(S)-2-hydroxy-2-(4-methoxyphenyl)
acetic acid, 17] XI ¥ % 2K Z BE ( p-hydroxy-
phenylethanol, 18). 1-0-(9Z,12Z-+ )\ Bk —J# B 3k)
Hil [1-0-(9Z,12Z-octadecadienoyl) glycerol, 19]+
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+ J\LE iR lE (9,10-dihydroxy-octadecanoate, 21).
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Fig. 1 Chemical structures of compounds 1—21
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XA (EEFEB/R/REBHEAF]D; Pover Wave
XS2 BEbrAx (EEABAE AR AT . ST REE R
ZlE AmEE. EH . R CREMEEARA ),
o- & MEH N (a-glucosidase, L5 RM20Y1225).
B[Ry bE C(acarbose, b5 RT20U1210). XAk
I -q-D- M TR 8 % H¥ £ (4-nitrophenyl a-D-gluco-
pyranoside, pNPG, #it'5 RM20Y1118, _EifHiKE
VIR ARARD; AP EE. O R
A MR (100~200. 300~400 H, &
B THRRA R, HP20. ODS (Jbiist &
BHERBEARATD.
2 BEMRESAE

AW TR FH R B o P, ILRAE T
Fp R ek BE S A 25 78 BT AR AL AE bR AR
ZE RS ITS WP 5E A m kR Hericium
alpestre Pers.; GenBank 54 PP258013. H Btk

FiFBIRRT 7R 2 (MA 559550 b (22380 20.0 g.
BEfIE 12.0 g Z&187K 1000 mL), 28 CHHIEREIE 7d
JE BN IORRG 7R3 (RHACK 20 go Z8787K 25 mL)
W, FERIFEZR M N EREREFR 40~45d.
3 RIS SE

FH 95% ) Tl P9 A% 12 v BT R 1) ROK [ 45 R )
10 h, JEHREC10 WK, JEIE, AIFIEM, IRERYETS
FRE A (493.1 g), ZLKRDEUSIN 1.5 fEHIBS IR
CBSIATREE, FEHL 10 IR, S F3EEGR, 4133
RE B (20636 ). UL EAEMTEER T,

®E B I AT il (& b F
100 © 1~1: 1) AR E LD (TLC) 75BN Fr.
1 (481 ¢g). Fr.2 (45¢g). Fr.3 (25¢g) Ml Fr. 4 (50
g) LAy, Fr. 1 4 ODS AT (20%~
100% L) HEAT R FEVEG, 2BR7% 5, /93 Fr. 1.1~
1.6; HAFrl .1 (1.09 g) SrERFEEE Cfiif-
BEER 2,06 30 - 1~1: 1) #ATERE N, 8 TLC
Kol & 3F M R 43453 Fr. 1.1.1~1.12. Fr. 1.1.1
(2332 mg) Lol & ANl 2% B AH Eo i (PR -
K 9515, ZE-7K 9015, 85:15) HEARULE
Y11 (2.5 mg, tr=53.1 min) 14 (7.7 mg, tr=30.7
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min). Fr.1.1.2 (440.2 mg) 2|5 WA (it -
K955, ZME-/K 9505, 83117 HEARMLE
Y2 (53 mg, rR=54.4min) f13 (2.2 mg, ®R=29.5
min). Fr. 1.2 (0.62 g) ZRERAF AR Cfy i BE-BE IR
CHE 15 1~1:1) 5 TLC 4088 3 N4y, B Fr.
1.2.1~1.23. Fr. 12.1 (1449 mg) &HI% MG
(HEE- /K 85 1 15; ZJiE-/K 83 1 17) BEIMLA 5
(1.8 mg, tr=21.7 min) 1 6 (7.3 mg, tr=26.4 min).
T I ) AU i CRREE-ZK 85 1 155 ZfiE-7K 83 :
17) ¥ Fr. 1.2.2 (81.9 mg) #HHTH B3] 715511k
&7 (13 mg, ®R=33.0 min) f10 (1.0 mg, ®=
56.3 min). [FFf Fr.1.2.3 (206.9 mg) PLRIFER) ik
NEZEM (FEE-K 851 15; ZJE-/K 85 1 15) HEAT
NEEIEY 8 (49 mg, /=283 min). 11 (1.5
mg, R=523min) 119 (11.9 mg, rR=15.1 min).
Fr. 1.3(0.42 @) ZrERAE il Caylik-BE R Z.05 8 -
1~1: 1) PR TLC 738558 Fr. 1.3.1 Ml Fr. 1.3.2. H
HFr 1.3.2 (149.6 mg) L& MAHERE CFREE-/K
78 1225 LSiE-IK 75 L 250 AR BIML A 9(3.6 mg,
®R=31.3 min). Fr.1.6 (2.36 g) [FFEFHRERF:
i CHIMBE-TERR 288 8 - 1~1: 1) M TLC 435548
F| 3 MHS Fr. 1.6.1~1.6.3. Fr. 1.6.1 (620.5 mg)
2| A s CFREE-/K 25 1 755 4E-/K 23 0 77)
NEERFAY) 16 (89.4 mg, =30.4 min). Fr.
1.6.2 (1 038.2 mg) £l & AH (il (FREE-7K 20 © 805
LMK 17 0 83) /rEfREINE 17 (128 mg, &=
14.9 min). Fr. 1.6.3 (253.2 mg) £ VL LA T
% (HEE-K 25 0 75; LMK 17 @ 83) 4R3I
418 (2.8 mg, ®=15.9 min). Fr. 2 4 HP20
FEEAE (10%~100% 201> HEATHRE DM, LBk
ZB, 1838 Fr. 2.1~2.3; Fr.2.1 (1222 g) %4 ODS
SATEAERE (40%~100%288) HEATREREEmE, &
BRZ4, 1838 Fr. 2.1.1~2.1.6; Fr.2.1.2 (1.15g) &
R Bl A (& - HEE 100 0 1~1 1 D5 TLC
Y183 Fr. 2.1.2.1~2.1.2.3, Fr. 2.1.2.1 (173.3 mg)
I AR B TE CREE-7K 89 1 115 L fifE-7K 88 & 12)
B3-S 20 (3.3 mg, rR=44.0 min). Fr.2.1.2.2
(170.2 mg) £ 2 FAH T (HEE-/K 93 1 7; M-
K 88 12) BEI{L &4 12 (30.4 mg, rR=59.6 min)
13 (7.1mg, rR=48.1 min). Fr.2.1.3 (143 g) &
il oA el ( S bE-F I 100 2 1~1 0 D AT TLC
253 Fr. 2.1.3.1~2.1.3.5, Fr. 2.1.3.3 (115.6 mg)
ZE I A B TE (FEE-7K 76 © 245 ZJE-7K 65 1 35)

BEMEEY 15 (15.9 mg, (r=104.1 min). Fr. 2.1.3.4
(200.2 mg) Ll &WAHERE (FEE-/K 851155 &
fE-7K 68 1 32) 1HEIMLEY) 14 (57.6 mg, ®r=33.7
min). Fr.2.1.4 (2.10 g) FIFRERHE @R (—&F
Bi-HEE 100 0 1~1:1) A1 TLC /&3] Fr.
2.1.4.1~2.144, Fr.2.1.4.1 (2648 mg) %4 LC (H
BE-7K 75 1 25; ZfE-/K 65 1 35) 153Mk&Y 21 (5.3
mg, R=48.3 min).
4 HEWETE

wEW 1. LtesHREE (FED, 57X8
C23H4ooo 1H-NI\/IR (600 MHZ, CDC13) 0: 6.65 (IH, S,
H-7), 6.59 (1H, d, J = 9.9 Hz, H-11), 6.50 (1H, d, J =
9.9 Hz, H-12), 5.26~5.21 (2H, m, H-22, 23), 4.17
(1H, m, H-3), 3.05 (1H, dd, J = 16.4, 5.5 Hz, H-4a),
2.93~2.82 (3H, m, H-1, 14), 2.55 (1H, dd, J = 8.4,
4.2 Hz, H-4b), 2.20 (3H, s, H-19), 2.07~1.99 (3H, m,
H-2a, 15a, 20), 1.89~1.81 (2H, m, H-16a, 24), 1.78~
1.68 (2H, m, H-2b, 16b), 1.62 (2H, m, H-15b, 17),
1.48 (1H, d, J = 6.0 Hz, H-25), 1.09 3H, d, J = 6.6
Hz, H-21), 0.93 (3H, d, J = 6.8 Hz, H-28), 0.85 (3H, d,
J=6.8 Hz, H-27), 0.84 (3H, d, J = 6.8 Hz, H-26), 0.44
(3H, s, H-18); 13C-NMR (150 MHz, CDCl3) &: 140.2
(C-12), 137.4 (C-8), 135.3 (C-22), 134.3 (C-6), 132.6
(C-23), 132.0 (C-10), 131.0 (C-9), 130.3 (C-5), 123.7
(C-11), 123.2 (C-7), 68.2 (C-3), 51.9 (C-14), 50.4
(C-17), 43.7 (C-13), 43.0 (C-24), 41.1 (C-20), 36.7
(C-4), 33.2 (C-25), 31.4 (C-2), 29.7 (C-15), 28.0
(C-1), 22.0 (C-16), 21.0 (C-21), 20.1 (C-27), 19.8
(C-26), 17.8 (C-28), 14.6 (C-19), 11.7 (C-18). LA L%k
P 5 SRR TE — 0020, MUSEAY) 1 kg
K [EIE B

e 2. LE&EE (FEE, 27Nk
C29H430,. 'H-NMR (600 MHz, CDCl3) d: 5.69 (1H, d,
J = 1.8 Hz, H-6), 3.68 (1H, tt, J= 11.2, 4.5 Hz, H-3),
2.51 (1H, ddd, J = 13.9, 4.8, 2.3 Hz, H-4a), 2.43~
2.37 (2H, m, H-4b, 23a), 2.24 (1H, dd, J = 12.5, 10.8
Hz, H-8), 2.03 (1H, dt, J= 13.0, 3.5 Hz, H-2a), 1.98~
1.95 (1H, m, H-2b), 1.94~1.88 (2H, m, H-16), 1.67
(2H, m, H-11a, 25a), 1.64~1.61 (1H, m, H-24), 1.57
(1H, d, J = 3.5 Hz, H-9), 1.52~1.47 (1H, m, H-11b),
1.37~1.32 (3H, m, H-1a, 14, 23a), 1.31~1.29 (1H,
m, H-22a), 1.28 (1H, d, J = 2.0 Hz, H-15a), 1.27~
1.25 (2H, m, H-12b, 20), 1.23~1.22 (1H, m, H-27),
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1.20 (3H, s, H-19), 1.19~1.04 (5H, m, H-1a, 12a,
15b, 17, 25b), 1.04~0.95 (1H, m, H-22b), 0.93 (3H,
d, J = 6.5 Hz, H-21), 0.85 (3H, d, J = 7.4 Hz, H-29),
0.83 (3H, d, J = 6.8 Hz, H-28), 0.81 (3H, d, J = 6.8
Hz, H-26), 0.68 (3H, s, H-18); 3C-NMR (150 MHz,
CDCl) 8: 202.5 (C-7), 165.2 (C-5), 126.3 (C-6), 70.7
(C-3), 54.9 (C-17), 50.1 (C-14), 50.1 (C-9), 46.0
(C-8), 45.6 (C-24), 43.2 (C-13), 42.0 (C-4), 38.8
(C-12), 38.4 (C-10), 36.5 (C-1), 36.2 (C-20), 34.1
(C-22), 31.3 (C-2), 29.3 (C-25), 28.7 (C-16), 26.5
(C-15), 26.2 (C-23), 23.2 (C-27), 21.4 (C-11), 20.0
(C-28), 19.2 (C-26), 19.1 (C-21), 17.5 (C-19), 12.1
(C-18,29). LA FHR 5 SOk fikiE — 82, #UE e
G 2 R 7-EAR-B-A BB

EY 3: AR, 5T AN CwHicOs. 'H-
NMR (600 MHz, CDCl;) 6: 5.23 (1H, d, J = 15.2 Hz,
H-23), 5.18 (1H, d, J = 15.3 Hz, H-22), 4.16 (1H, d,
J=3.0 Hz, H-7), 3.93 (1H, dt, J = 11.3, 6.3 Hz, H-3),
3.41 (3H, s, OCH3), 3.20 (1H, d, J = 3.1 Hz, H-6),
2.52 (1H, m, H-15a), 2.40 (1H, dd, J = 10.7, 7.4 Hz,
H-9), 2.19 (1H, m, H-15b), 2.15 (1H, m, H-4a), 2.11
(1H, m, H-20), 1.96 (1H, m, H-2a), 1.92 (1H, m,
H-12a), 1.86 (1H, g, J = 6.6 Hz, H-24), 1.72 (1H, m,
H-16a), 1.65 (1H, dt, J = 13.2, 3.5 Hz, H-1a), 1.57
(1H, m, H-2b), 1.48 (1H, m, H-11b), 1.46 (1H, m,
H-25), 1.42 (1H, m, H-1b), 1.40 (1H, m, H-4b), 1.37
(1H, m, H-11b), 1.34 (1H, m, H-16b), 1.26 (1H, m,
H-17), 1.01 (3H, d, J= 6.7 Hz, H-21), 0.92 (3H, d, J =
6.8 Hz, H-28), 0.87 (3H, s, H-18), 0.86 (3H, s, H-19),
0.84 (3H, d, J = 6.8 Hz, H-26), 0.82 (3H, d, J = 6.8
Hz, H-27); '3C-NMR (150 MHz, CDCls) J: 153.4
(C-14), 135.5 (C-22), 132.3 (C-23), 122.7 (C-8), 72.9
(C-7), 68.9 (C-3), 65.3 (C-5), 58.7 (C-6), 56.9 (C-17),
54.7 (-OCHs), 43.3 (C-13), 43.0 (C-24), 40.4 (C-9),
39.8 (C-4), 39.4 (C-20), 36.7 (C-12), 36.1 (C-10), 33.3
(C-25), 32.3 (C-1), 313 (C-2), 27.4 (C-16), 25.0
(C-15), 21.4 (C-21), 20.1 (C-26), 19.8 (C-27), 19.4
(C-11), 18.3 (C-18), 17.7 (C-28), 16.7 (C-19). LL F-%k
P 5 SOk IR IE — 5022, WMUSE A 3 N 22E-Ta-
A k=50, 60- PR S22 A 1-8(14),22- )-3B- %

&) 4. g, 555N CisHaaOs. 'H-
NMR (600 MHz, CDCls) 6: 6.50 (1H, d, J = 8.5 Hz,
H-7), 6.24 (1H, d, J = 8.5 Hz, H-6), 5.22 (1H, dd, J =

15.3, 7.7 Hz, H-23), 5.14 (1H, dd, J = 15.3, 8.4 Hz,
H-22), 3.97 (1H, tt, J = 11.0, 5.1 Hz, H-3), 2.11 (1H,
ddd, J=13.8, 5.1, 1.9 Hz, H-4a), 2.04~1.99 (1H, m,
H-20), 1.98~1.95 (1H, m, H-4b), 1.95~1.93 (1H, m,
H-1a), 1.87~1.81 (2H, m, H-2a, 24), 1.78~1.72 (1H,
m, H-16a), 1.69 (1H, dt, J = 13.5, 3.5 Hz, H-1a), 1.57
(1H, m, H-15a), 1.55 (1H, d, J = 7.4 Hz, H-14), 1.51
(1H, m, H-2b), 1.50 (1H, d, J = 2.6 Hz, H-11a), 1.49~
1.47 (1H, m, H-9), 1.46~1.43 (1H, m, H-25), 1.41
(1H, m, H-15b), 1.38~1.34 (1H, m, H-16b), 1.23 (1H,
d, J = 2.5 Hz, H-12b), 1.22~1.17 (1H, m, H-11b),
1.00 3H, d, J = 6.6 Hz, H-21), 0.91 (3H, d, J = 6.8
Hz, H-28), 0.88 (3H, s, H-19), 0.83 (3H, d, J = 6.7 Hz,
H-27), 0.81 (3H, s, H-18), 0.81 (3H, d, J = 6.8 Hz,
H-26); '3C-NMR (150 MHz, CDCls) 8: 135.6 (C-6),
135.3 (C-22), 132.5 (C-23), 130.9 (C-7), 82.3 (C-5),
79.6 (C-8), 66.6 (C-3), 56.3 (C-17), 51.8 (C-14), 51.2
(C-9), 44.7 (C-13), 42.9 (C-24), 39.9 (C-20), 39.5
(C-12), 37.1 (C-4, 10), 34.8 (C-1), 33.2 (C-25), 30.3
(C-2), 28.8 (C-16), 23.5 (C-11), 21.0 (C-15), 20.8
(C-21), 20.1 (C-27), 19.8 (C-26), 18.3 (C-19), 17.7
(C-28), 13.0 (C-18). LA FXf 5 Sk — 2324,
WU LAY 4 N So,8a-1 S EE A KR
a5 LMK, 772N CuH30s.

'H-NMR (600 MHz, CDCl3) &: 5.64 (1H, d, J = 1.8
Hz, H-2), 5.26 (1H, dd, J = 15.3, 7.8 Hz, H-16), 5.17
(1H, dd, J = 15.3, 8.5 Hz, H-15), 2.64 (1H, ddd, J =
11.9, 6.8, 1.9 Hz, H-8), 2.29~2.25 (1H, m, H-5a),
2.06 (1H, m, H-13), 1.98 (1H, ddd, J = 13.4, 4.8, 2.4
Hz, H-6a), 1.91 (1H, dd, J = 8.7, 3.8 Hz, H-10a), 1.88
(1H, d, J = 5.7 Hz, H-17), 1.86 (1H, d, J = 5.8 Hz,
H-5b), 1.74~1.71 (1H, m, H-9a), 1.63 (2H, td, J =
13.5, 42 Hz, H-6b, 9b), 1.54~1.52 (1H, m, H-18),
1.47 (1H, d, J = 6.1 Hz, H-11), 1.46~1.42 (1H, m,
H-10b), 1.04 (3H, d, J = 6.8 Hz, H-14), 0.92 (3H, d,
J=6.8 Hz, H-21), 0.84 (3H, d, J = 6.7 Hz, H-20), 0.83
(3H, d, J = 6.8 Hz, H-19), 0.61 (3H, s, H-12);
3C-NMR (150 MHz, CDCl) 0: 170.8 (C-1), 170.6
(C-3), 134.8 (C-15), 133.0 (C-16), 112.5 (C-2), 104.8
(C-4), 55.5 (C-11), 50.5 (C-8), 49.0 (C-7), 43.0
(C-17), 40.3 (C-13), 35.4 (C-5), 35.2 (C-6), 33.2
(C-18), 29.0 (C-10), 21.5 (C-9), 21.2 (C-14), 20.1
(C-20), 19.8 (C-19), 17.7 (C-21), 11.9 (C-12). LA %k
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I 5 00 TE — B0, S EEY) 5 N 4k
17R-FP 5 (i .

e 6: AERR, 21N CsHyOs. 'H-
NMR (600 MHz, CDCls) 6: 6.36 (1H, d, J = 0.8 Hz,
H-4), 527 (2H, m, H-22, 23), 2.83~2.79 (IH, m,
H-9), 2.65 (1H, dd, J = 16.9, 1.6 Hz, H-7a), 2.55~
2.51 (1H, m, H-2a), 2.51 (1H, d, J = 2.4 Hz, H-7b),
2.49~2.45 (3H, m, H-2b, 15), 2.43~2.41 (1H, m,
H-20), 2.08 (1H, dd, J = 13.2, 5.1 Hz, H-1a), 2.03
(2H, dt, J = 8.0, 4.8 Hz, H-1b, 11a), 1.92~1.89 (1H,
m, H-16a), 1.89~1.87 (1H, m, H-24), 1.87~1.85
(1H, m, H-11b), 1.78~1.75 (1H, m, H-12a), 1.73~
1.71 (1H, m, H-12b), 1.70~1.67 (1H, m, H-16b),
1.50~1.46 (2H, m, H-17, 25), 1.26 (3H, s, H-19),
1.09 3H, d, J = 7.1 Hz, H-21), 0.98 (3H, s, H-18),
0.91 (3H, d, J = 6.8 Hz, H-28), 0.83 (3H, d, J = 6.8
Hz, H-27), 0.81 (3H, d, J = 6.8 Hz, H-26); 3C-NMR
(150 MHz, CDCl3) 8: 214.9 (C-14), 200.2 (C-6), 199.3
(C-3), 156.2 (C-5), 135.3 (C-23), 132.5 (C-22), 126.7
(C-4), 62.3 (C-8), 54.1 (C-13), 49.5 (C-9, 17), 43.4
(C-24), 41.0 (C-7), 39.1 (C-1), 38.5 (C-12), 38.1
(C-15), 37.4 (C-20), 362 (C-10), 34.5 (C-2), 33.2
(C-25), 25.3 (C-11), 24.2 (C-19), 23.8 (C-21), 23.3
(C-16), 20.2 (C-27), 19.8 (C-26), 17.7 (C-28), 17.2
(C-18). DL EH#E 5kl — 82, MUE e s
%) 6 y dankasterones A

EY 7. HRIEEM KR, 753N CosHsg0s0
TH-NMR (600 MHz, CDCl3) &: 6.47 (1H, s, H-4), 6.22
(1H, dt, J= 6.9, 2.2 Hz, H-11), 6.18 (1H, s, H-7), 5.30
(1H, dd, J = 15.3, 7.7 Hz, H-23), 521 (1H, dd, J =
153, 8.0 Hz, H-22), 2.70~2.67 (1H, m, H-12a),
2.66~2.60 (2H, m, H-2), 2.44~2.41 (IH,m H-la),
2.36 (1H, d, J = 6.7 Hz, H-12b), 2.30 (1H, dd, J =
13.8, 5.4 Hz, H-1b), 2.13~2.10 (1H, m, H-17), 2.07
(1H, m, H-20), 2.04~1.99 (2H, m, H-15a, 16a),
190 ~1.87 (1H, m, H-24), 1.78~1.74 (IH, m,
H-15b), 1.51 (1H, d, J = 6.6 Hz, H-25), 1.49~1.47
(1H, m, H-16b), 1.46 (3H, s, H-19), 1.04 (3H, d, J =
6.1 Hz, H-21), 0.93 (3H, d, J = 6.8 Hz, H-28), 0.85
(3H, d, J = 6.8 Hz, H-27), 0.84 (3H, d, J = 6.8 Hz,
H-26), 0.76 (3H, s, H-18); C-NMR (150 MHz,
CDCl3) 6: 199.1 (C-3), 188.2 (C-6), 155.9 (C-5), 155.5
(C-8), 138.2 (C-9), 135.0 (C-22), 133.0 (C-23), 132.5

(C-11), 126.7 (C-4), 121.5 (C-7), 84.5 (C-14), 50.3
(C-17), 46.3 (C-13), 42.9 (C-24), 40.1 (C-20), 38.8
(C-10), 37.4 (C-12), 34.5 (C-1), 344 (C-2), 33.2
(C-25), 31.3 (C-15), 29.6 (C-19), 27.2 (C-16), 20.9
(C-21), 20.1 (C-26), 19.8 (C-27), 17.7 (C-28), 16.3
(C-18). L Bl 5 CikkiE — 57, #MEeth &
Y07 9 14a-F2FE 5 £ H9-4,7,9,22- DU )5-3,6- T .
&Y 8: TRy, 4124 CusHaOso
'H-NMR (600 MHz, CDCL) &: 5.52 (1H, d, J = 2.5
Hz, H-2), 5.27 (1H, dd, J = 15.3, 7.9 Hz, H-16), 5.16
(1H, dd, J = 15.1, 8.7 Hz, H-15), 447 (1H, t, J = 4.1
Hz, H-5"), 3.14~3.10 (1H, m, H-6'a), 2.69 (1H, ddd,
J=15.7, 13.0, 7.2 Hz, H-5a), 2.52 (2H, ddt, J = 12.3,
5.4, 2.3 Hz, H-5b, 8), 2.40 (1H, ddd, /= 13.5,4.8, 1.7
Hz, H-6'b), 2.24 (1H, ddd, J = 13.2, 7.3, 1.9 Hz,
H-6a), 2.19~2.14 (1H, m, H-3a), 2.10 (1H, dt, J =
8.9, 4.5 Hz, H-13), 2.07 (1H, d, J = 3.9 Hz, H-4a),
2.04 (1H, t, J = 2.3 Hz, H-3'b), 1.91 (1H, m, H-10a),
1.89~1.84 (1H, m, H-17), 1.73 (1H, dd, J=13.2, 5.5
Hz, H-6b), 1.66 (1H, dd, J = 4.1, 1.6 Hz, H-4'b),
1.63~1.60 (1H, m, H-9a), 1.51 (1H, dd, J = 12.1, 4.7
Hz, H-9b), 1.49~1.46 (2H, m, H-10b, 18), 1.46 (3H,
s, H-7), 1.42 (1H, dd, J = 10.6, 7.5 Hz, H-11), 1.04
(H, d, J = 6.6 Hz, H-14), 0.92 (3H, d, J = 6.8 Hz,
H-21), 0.89 (3H, s, H-12), 0.84 (3H, d, J = 6.7 Hz,
H-19), 0.82 (3H, d, J= 6.8 Hz, H-20); '*C-NMR (150
MHz, CDCLy) &: 2054 (C-1), 203.8 (C-4), 165.5
(C-1), 154.8 (C-3), 134.6 (C-15), 133.1 (C-16), 117.6
(C-2), 84.5 (C-2"), 70.5 (C-5", 57.5 (C-8), 55.5 (C-11),
46.6 (C-6"), 46.2 (C-7), 43.0 (C-17), 40.3 (C-13), 38.8
(C-5), 37.8 (C-6), 34.7 (C-3"), 332 (C-18), 29.1
(C-10), 282 (C-4"), 22.1 (C-9), 21.2 (C-14), 20.5
(C-7, 20.1 (C-19), 19.8 (C-20), 17.7 (C-21), 12.3
(C-12). LA EHE 530kl — 808, e eEis
¥) 8 4 5'-epichaxine B.
WEM 9: HIEEMAK, 77T N CisHarOs.

'H NMR (600 MHz, CDCLs) &: 5.25 (1H, d, J = 15.2
Hz, H-23), 5.21 (IH, d, J = 15.3 Hz, H-22), 3.07~
3.03 (1H, m, H-9), 2.95 (1H, dd, J = 13.2, 1.8 Hz,
H-7a), 2.88 (1H, dd, J = 5.9, 2.9 Hz, H-5), 2.85~2.82
(1H, m, H-4a), 2.81~2.76 (1H, m, H-15a), 2.41 (1H,
m, H-20), 2.35 (1H, ddd, J = 12.7, 4.3, 2.4 Hz,
H-15b), 2.33~2.26 (2H, m, H-2a, 11a), 2.23~2.20
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(1H, m, H-2b), 2.20~2.16 (1H, m, H-4b), 2.16~2.12
(1H, m, H-12a), 2.12~2.06 (1H, m, H-11b), 1.99 (1H,
ddd, /=10.2, 6.4, 2.8 Hz, H-16a), 1.97 (1H, d, J= 3.9
Hz, H-7b), 1.96~1.93 (1H, m, H-17), 1.84 (1H, h, /=
6.7 Hz, H-24), 1.69~1.64 (1H, m, H-12b), 1.64~
1.60 (1H, m, H-16b), 1.56 (1H, d, J = 6.6 Hz, H-1a),
1.45 (1H, dq, J=13.2, 6.6 Hz, H-25), 1.32~1.29 (1H,
m, H-1b), 1.27 (3H, s, H-19), 1.14 (3H, d, /= 7.1 Hz,
H-21), 0.88 (3H, d, J= 6.8 Hz, H-28), 0.81 (3H, d, J=
6.8 Hz, H-27), 0.79 (3H, d, J = 6.8 Hz, H-26), 0.75
(3H, s, H-18); '3C- NMR (150 MHz, CDCls) é: 214.9
(C-14), 208.6 (C-6), 207.8 (C-3), 135.4 (C-23), 132.2
(C-22), 65.8 (C-8), 60.2 (C-13), 53.4 (C-9), 50.2
(C-5), 45.6 (C-17), 43.4 (C-24), 40.7 (C-10), 40.1
(C-7), 38.7 (C-15), 37.0 (C-20), 36.9 (C-2), 35.9
(C-4), 342 (C-12), 33.2 (C-25), 32.8 (C-1), 27.4
(C-16), 25.7 (C-11), 24.3 (C-21), 23.5 (C-19), 20.2
(C-27), 19.8 (C-26), 17.7 (C-28), 15.3 (C-18). LA %k
5 CmkikiE B, MEEhEW 9N
dankasterone B.

AP 10: AEK, 757N CasHaoO20 'H-
NMR (600 MHz, CDCl3) o: 6.49 (1H, d, J = 9.6 Hz,
H-7), 6.12 (1H, d, J= 9.6 Hz, H-6), 5.88 (1H, s, H-4),
5.27 (1H, dd, J = 15.3, 7.6 Hz, H-23), 5.21 (1H, dd,
J =153, 8.4 Hz, H-22), 2.52 (2H, m, H-2), 2.52~
2.50 (1H, m, H-1a), 2.49~2.45 (1H, m, H-15a),
2.42~2.35 (1H, m, H-15b), 2.16 (1H, dt, /= 14.9, 7.5
Hz, H-20), 1.98~1.95 (1H, m, H-12a), 1.94~1.89
(1H, m, H-11a), 1.89~1.82 (2H, m, H-16a, 24),
1.80~1.77 (1H, m, H-1b), 1.70 (1H, dt, J = 14.0, 4.1
Hz, H-11b), 1.65~1.61 (1H, m, H-12b), 1.51 (1H, d,
J = 8.9 Hz, H-16b), 1.50~1.46 (1H, m, H-25), 1.35
(1H, ddd, J = 11.7, 9.1, 7.4 Hz, H-17), 1.12 (3H, s,
H-19), 1.08 (3H, d, J = 6.7 Hz, H-21), 0.96 (3H, s,
H-18), 0.93 (3H, d, /= 6.8 Hz, H-28), 0.85 (3H, d, /=
6.7 Hz, H-27), 0.83 (3H, d, J = 6.8 Hz, H-26);
BC-NMR (150 MHz, CDCls) é: 199.5 (C-3), 161.3
(C-5), 158.3 (C-14), 134.9 (C-22), 132.9 (C-23), 130.8
(C-7), 126.7 (C-8), 126.5 (C-4), 124.8 (C-6), 72.6
(C-9), 55.7 (C-17), 44.6 (C-13), 43.0 (C-24), 425
(C-10), 39.4 (C-20), 34.0 (C-25), 33.2 (C-2), 32.1
(C-12), 27.8 (C-16), 27.6 (C-1), 25.7 (C-11), 25.5
(C-15), 21.3 (C-21), 20.9 (C-19), 20.1 (C-27), 19.8

(C-26), 17.9 (C-28), 17.8 (C-18). A%k 5 kK
H—300, S EMEY 10 IR Z R D,

a1 AR, 570N CisHapOs. 'H-
NMR (600 MHz, CDCls) 6: 5.23 (1H, dd, J=15.3, 7.5
Hz, H-23), 5.16 (1H, dd, J = 15.3, 8.2 Hz, H-22),
4.02~3.95 (1H, m, H-3), 3.29 (1H, s, H-6), 2.26 (3H,
td, J = 4.5, 1.6 Hz, H-4a, 11), 2.15 (1H, ddd, J = 12.8,
6.5, 3.4 Hz, H-14), 2.08~2.05 (1H, m, H-20) 2.05~
2.01 (2H, m, H-2a, 12a), 2.00 (1H, m, H-15a), 1.91~
1.85 (2H, m, H-16a, 24), 1.84 (1H, d, J = 7.1 Hgz,
H-1a), 1.80 (1H, dd, J = 14.9, 6.4 Hz, H-15b), 1.73
(2H, m, H-1b, 2b), 1.53 (1H, dd, J = 4.9, 2.1 Hz,
H-4b), 1.48 (1H, m, H-25), 1.47 (1H, m, H-12b), 1.37
(1H, m, H-16b) 1.25 (3H, s, H-19), 1.14 (1H, q, J =
9.5 Hz, H-17), 1.02 (3H, d, J = 6.6 Hz, H-21), 0.91
(3H, d, J = 6.6 Hz, H-28), 0.83 (3H, d, J = 6.8 Hz,
H-27), 0.82 (3H, d, J = 7.0 Hz, H-26), 0.59 (3H, s,
H-18); BC-NMR (150 MHz, CDCL) 6: 196.4 (C-7),
158.1 (C-9), 135.5 (C-22), 132.4 (C-23), 129.0 (C-8),
68.8 (C-3), 64.7 (C-5), 62.7 (C-6), 53.5 (C-17), 49.0
(C-14), 43.0 (C-24), 42.3 (C-13), 40.7 (C-10), 40.5
(C-20), 38.4 (C-4), 35.8 (C-12), 33.2 (C-25), 30.8
(C-2), 30.5 (C-1), 29.7 (C-16), 25.4 (C-11), 24.5
(C-15), 24.3 (C-19), 212 (C-21), 20.1 (C-27), 19.8
(C-26), 17.7 (C-28), 11.7 (C-18). VA -%i¥s 5 CikikiE
— B, WU EAEY 11 9 50,60-FF 4 -3B- 5 2E-
(22E,24R)-Z f11 15-8,22- )i~ 7T .

WEY12: AERK, 43T N CoHisOs. 'H-
NMR (600 MHz, CDCls) 6: 5.40 (1H, d, J = 5.1 Hz,
H-7), 5.22 (1H, dd, J = 15.3, 7.4 Hz, H-23), 5.16 (1H,
dd, J=15.3, 8.2 Hz, H-22), 4.06 (1H, dd, J=10.9, 5.6
Hz, H-3), 3.39 (3H, s, OCH3), 3.17 (1H, d, J = 5.0 Hz,
H-6), 2.16~2.09 (1H, m, H-4a), 2.03 (2H, q, J = 10.8,
7.8 Hz, H-12a, 20), 1.89 (2H, q, J = 7.6, 6.4 Hz, H-9,
14), 1.85 (2H, t, J = 7.8 Hz, H-2a, 24), 1.75 (2H, dt,
J=15.1,7.5 Hz, H-4b, 16a), 1.61~1.57 (2H, m, H-1),
1.54~1.50 (2H, m, H-15), 1.50~1.46 (2H, m, H-2b,
25) 1.44 (2H, d, J = 11.0 Hz, H-11), 1.33 (1H, d, J =
11.9 Hz, H-12b), 1.29 (2H, d, J = 9.2 Hz, H-16b, 17),
1.02 3H, d, J = 6.6 Hz, H-21), 1.00 (3H, s, H-19),
0.92 (3H, d, J = 6.7 Hz, H-28), 0.83 (6H, dd, J = 9.4,
6.8 Hz, H-26, 27), 0.60 (3H, s, H-18); '3C NMR (150
MHz, CDCls) J: 143.8 (C-8), 135.6 (C-22), 132.3
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(C-23), 115.1 (C-7), 82.6 (C-6), 76.5 (C-5), 68.0
(C-3), 58.5 (-OCHs3), 56.1 (C-17), 55.1 (C-14), 44.0
(C-9, 13), 43.0 (C-24), 40.6 (C-20), 39.7 (C-4), 39.5
(C-12), 37.4 (C-10), 332 (C-25), 32.9 (C-1), 31.0
(C-2), 28.1 (C-16), 23.0 (C-15), 22.3 (C-11), 21.3
(C-21), 20.1 (C-27), 19.8 (C-26), 18.5 (C-19), 17.8
(C-28), 12.5 (C-18). LA FHdf 5 ~Cihos — 25032,
S B AT 12 4 (3B,50,6,22E)-6- FH AR FE 22 £ {54 -
7,22-—¥%-3,5- .,

& 13: TotiRY, 1309 CoHaeOs0
'H-NMR (600 MHz, CDCl3) d: 5.71 (1H, d, J = 6.7
Hz, H-11), 5.51 (1H, s, H-7), 5.24 (1H, dd, J = 15.3,
7.6 Hz, H-23), 5.17 (1H, dd, J = 15.3, 8.3 Hz, H-22),
4.14~4.07 (1H, m, H-3), 3.42 (3H, s, OCH3), 3.34
(1H, d, J = 4.7 Hz, H-6), 2.35 (1H, dd, J = 17.4, 6.7
Hz, H-4a), 2.27 (1H, s, H-14), 2.15 (1H, d, J = 17.5
Hz, H-4b), 2.04 (2H, d, J = 10.9 Hz, H-16a, 20), 1.95
(1H, d, J = 12.4 Hz, H-2a), 1.88~1.85 (1H, m, H-24),
1.82 (1H, m, H-2b), 1.80 (1H, s, H-12a), 1.77~1.71
(2H, m, H-1), 1.59 (2H, m, H-15), 1.49 (1H, m, H-25),
1.47 (1H, m, H-12b), 1.33 (1H, m, H-17), 1.31 (1H,
m, H-16b), 1.21 (3H, s, H-19), 1.02 (3H, d, J= 6.5 Hz,
H-21), 0.92 (3H, dd, J = 6.7, 1.0 Hz, H-28), 0.84 (3H,
d, J = 6.6 Hz, H-27), 0.83 (3H, d, J = 6.7 Hz, H-26),
0.60 (3H, s, H-18); 3C-NMR (150 MHz, CDCl;) ¢:
140.6 (C-9), 138.9 (C-8), 135.5 (C-22), 132.4 (C-23),
126.0 (C-11), 116.3 (C-7), 82.9 (C-6), 75.7 (C-5), 67.9
(C-3), 58.5 (-OCH3), 56.2 (C-17), 51.7 (C-14), 43.0
(C-24), 42.7 (C-13), 42.4 (C-4), 41.0 (C-10), 40.5
(C-20), 38.4 (C-12), 33.2 (C-25), 31.2 (C-2), 31.1
(C-1) 28.7 (C-16), 26.0 (C-19), 23.3 (C-15), 20.8
(C-21), 20.1 (C-27), 19.8 (C-26), 17.8 (C-28), 11.6
(C-18). LA FHH 5 ko — 5%, #s e s
Y13 Ry 6B-F I M (5-7,9(11),22E- —Jf-3B,50-
R

WEY 14 LEERSE (FED, 5FXK8
C2sH1603. 'H-NMR (600 MHz, DMSO-ds) d: 5.23
(1H, dd, J = 15.3, 7.4 Hz, H-22), 5.17 (1H, dd, J =
15.3, 8.2 Hz, H-23), 5.08 (1H, dt, J = 5.0, 2.2 Hz,
H-7), 4.50 (1H, d, J = 5.4 Hz, 5-OH), 4.23 (1H, d, J =
5.5 Hz, 3-OH), 3.76 (1H, tq, J = 10.6, 4.9 Hz, H-3),
3.59 (1H, s, 6-OH), 3.37 (1H, dt, J= 7.7, 3.4 Hz, H-6),
2.02~1.79 (6H, m, H-2, 9, 12, 20, 24), 1.68~1.58

(2H, m, H-16), 1.52~1.20 (12H, m, H-1, 2, 4, 11, 14,
15, 17, 25), 0.99 (3H, d, J = 6.6 Hz, H-21), 0.90 (3H,
s, H-19), 0.88 (3H, d, J = 6.8 Hz, H-28), 0.80 (6H, dd,
J =178, 6.7 Hz, H-26, 27), 0.54 (3H, s, H-18);
13C-NMR (150 MHz, DMSO-de) d: 139.7 (C-8), 135.4
(C-22), 131.4 (C-23), 119.5 (C-7), 74.5 (C-5), 72.1
(C-6), 66.0 (C-3), 55.3 (C-17), 542 (C-14), 43.0
(C-13), 42.3 (C-9), 42.0 (C-24), 40.2 (C-4), 40.0
(C-20), 39.0 (C-12), 36.7 (C-10), 32.5 (C-2, 25), 31.2
(C-1), 27.7 (C-16), 22.6 (C-15), 21.3 (C-11), 21.0
(C-21), 19.8 (C-26), 19.5 (C-27), 17.7 (C-19), 17.3
(C-28), 12.1 (C-18). LA FHdf 5 SCik s — 3534,
S EACEY 14 4 (22E,24R)-7 11 5-7,22-—fs-
3B,50,6B- =M%,

EW 15 AEsRRY), 75T 30N CosHasOso
'H-NMR (600 MHz, CDCls) 6: 5.66 (1H, d, J = 2.0
Hz, H-7), 5.24 (1H, dd, J = 15.3, 7.6 Hz, H-23), 5.16
(1H, dd, J = 15.3, 8.4 Hz, H-22), 4.07 (1H, m, H-3),
2.75 (1H, ddd, J = 12.1, 6.7, 2.1 Hz, H-14), 2.38~
2.30 (1H, m, H-1a), 2.08 (1H, ddd, J = 14.3, 4.9, 2.1
Hz, H-4a), 2.05~2.01 (1H, m, H-20), 1.96~1.92
(1H, m, H-2a), 1.89 (1H, t, J = 3.7 Hz, H-11a), 1.88~
1.86 (1H, m, H-12a), 1.86~1.80 (2H, m, H-16b, 24),
1.78 (1H, t, J = 4.1 Hz, H-4), 1.76 (1H, d, J = 2.8 Hz,
H-12), 1.73 (1H, d, J = 3.8 Hz, H-11b), 1.61 (1H, m,
H-15a), 1.54~1.50 (2H, m, H-1b, 15b), 1.49~1.47
(1H, m, H-25), 1.47~1.41 (2H, m, H-2, 17), 1.39~
1.34 (1H, m, H-16a), 1.03 (3H, d, J = 6.6 Hz, H-21),
1.02 3H, s, H-19), 0.92 (3H, d, J = 6.8 Hz, H-28),
0.84 (3H, d, J = 6.7 Hz, H-27), 0.82 (3H, d, J = 6.8
Hz, H-26), 0.62 (3H, s, H-18); '*C- NMR (150 MHz,
CDCls) 6: 197.6 (C-6), 164.3 (C-8, 10), 135.2 (C-22),
132.6 (C-23), 120.1 (C-7), 79.9 (C-9), 74.9 (C-5), 67.4
(C-3), 56.1 (C-17), 51.9 (C-14), 45.5 (C-13), 43.0
(C-24), 40.4 (C-20), 37.4 (C-4), 35.0 (C-12), 33.2
(C-25), 29.9 (C-2), 29.0 (C-11), 28.0 (C-16), 25.6
(C-1), 22.6 (C-15), 21.2 (C-21), 20.6 (C-19), 20.1
(C-27), 19.9 (C-26), 17.8 (C-28), 12.4 (C-18). A%k
5 SRR E — BB, R ENEY 15 A
3B,50,90- = F2FE-(22F 24R)-7 1 £§-7,22- " J5-6-Hi o

&Y 16: TEMIRY, 1N CHeO:o
'H-NMR (600 MHz, CDCl3) d: 9.86 (1H, s, CHO),
7.82 (2H, d, J = 8.6 Hz, H-2, 6), 6.98 (2H, d, J = 8.6
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Hz, H-3, 5), 6.30 (1H, s, 4-OH); '3C-NMR (150 MHz,
CDCl;) 8: 191.4 (-CHO), 161.8 (C-4), 132.7 (C-2, 6),
130.0 (C-1), 116.2 (C-3, 5). LA ¥ 5 SCiikiE —
0T, MU EEY 16 )y 4-X AR

EM17: BERAR, 551N CoHi004. 'H-
NMR (600 MHz, CDCl;) 6: 7.28 (2H, d, J = 8.5 Hz,
H-4, 8), 6.82 (2H, d, J = 8.6 Hz, H-5, 7), 5.12 (1H, d,
J = 5.4 Hz, H-2), 481 (1H, s, 2-OH), 3.76 (3H, s,
OCH3); 3C-NMR (150 MHz, CDCl;) d: 174.5 (C-1),
155.9 (C-6), 130.8 (C-3), 128.3 (C-4, 8), 115.7 (C-5, 7),
72.6 (C-2), 53.2 (-OCH3). UL b#¥E 5 CHkHiiE —
S, WA 1T A (S)-2-F25E-2-(4- IR
VAN

G 18: REEMAK, 75F A CsHiOso
'H-NMR (600 MHz, CDCl3) J: 7.10 (2H, d, J = 8.4
Hz, H-2, 6), 6.78 (2H, d, J = 8.4 Hz, H-3, 5), 3.83 (2H,
t,J=6.5 Hz, H-8), 2.81 (2H, t, J= 6.5 Hz, H-7); 13C-
NMR (150 MHz, CDCl3) d: 154.4 (C-4), 130.7 (C-1),
130.3 (C-2, 6), 115.6 (C-3, 5), 64.0 (C-8), 38.4 (C-7).
PA 2085 5 Skl — 800, WS e A 18 8
MR I 2

WEM19: MR, 713X C2H3s040
IH-NMR (600 MHz, CDCls) 6: 5.35 (4H, m, H-9, 10,
12, 13), 4.20 (1H, dd, J = 11.7, 4.6 Hz, H-1"a), 4.16~
4.11 (1H, m, H-1'b), 3.93 (1H, tt, J = 6.0, 4.0 Hz,
H-2'), 3.73~3.67 (1H, m, H-3'a), 3.59 (1H, dd, J =
11.5, 5.8 Hz, H-3'b), 2.77 (2H, t, J = 6.9 Hz, H-11),
2.35 (2H, d, J= 7.6 Hz, H-2), 2.04 (4H, q, J= 7.1 Hz,
H-8, 14), 1.64~1.61 (2H, m, H-3), 1.30 (14H, m, 7 X
CH,), 0.88 (3H, t, J = 6.9 Hz, H-18); '3C-NMR (150
MHz, CDCl;) 6: 174.5 (C-1), 130.4 (C-10), 130.2
(C-9), 128.2 (C-12), 128.0 (C-13), 70.4 (C-2'), 65.3
(C-1"), 63.5 (C-3"), 34.3 (C-2), 31.7 (C-16), 29.7
(C-7), 29.5 (C-6), 29.3 (C-5), 29.2 (C-4), 27.4 (C-14),
27.3 (C-8), 25.8 (C-11), 25.0 (C-3), 22.7 (C-17), 14.2
(C-18). DL EH#E 530kl — B0, S e S
P19 N 1-0-(92,12Z-+ )\l — W5t 28 ) H- il

WEY 20: TLEMIRY, 451308 CioH340:.
'H-NMR (600 MHz, CDCls) 6: 5.43~5.28 (4H, m,
H-9, 10, 12, 13), 3.67 (3H, s, OCH3), 2.77 (2H, t, J =
7.0 Hz, H-11), 2.30 (2H, t, J = 7.6 Hz, H-2), 2.05 (4H,
q,J =7.2 Hz, H-8, 14), 1.62 (2H, t, J = 7.3 Hz, H-3),
1.33 (14H, m, 7XCH,), 0.89 (3H, t, J = 6.8 Hz,

H-18); '3C- NMR (150 MHz, CDCls) §: 174.5 (C-1),
130.4 (C-13), 130.2 (C-9), 128.2 (C-12), 128.1 (C-10),
51.6 (-OCH3), 34.3 (C-2), 31.7 (C-16), 29.7 (C-7),
29.5 (C-6), 29.3 (C-4, 5, 15), 27.4 (C-14), 27.3 (C-8),
25.8 (C-11), 25.1 (C-3), 22.7 (C-17), 14.2 (C-18). LA
RS SCERIROE — ), SR EY) 20
IR

&Y 21 kY, 3+~ CioH3s040
'H-NMR (600 MHz, CDCls) d: 3.66 (3H, s, OCH3),
3.40 (2H, d, J = 6.1 Hz, H-9, 10), 2.30 2H, t, J= 7.5
Hz, H-2), 1.32 (26H, m, 13X CH,), 0.88 3H, t, J =
6.9 Hz, H-18); '3C-NMR (150 MHz, CDCLs) ¢: 174.5
(C-1), 74.7 (C-9), 74.6 (C-10), 51.6 (-OCH3), 34.2
(C-11), 33.8 (C-8), 33.7 (C-2), 32.0 (C-16), 29.8
(C-15), 29.7 (C-14), 29.6 (C-13), 29.4 (C-6), 29.3
(C-5), 29.2 (C-4), 25.8 (C-12), 25.7 (C-7), 25.0 (C-3),
22.8 (C-17), 14.3 (C-18) . LA - Zdi 5 SCilikiiE — 5+,
W% BB 21 O 9,10- —F2FE )\ SRR TS
5 0 o-BEEEEEIEMEMNIR

AR 35 0 A BE XS B, R pNPG v
WEPIRIPT o~ HE RS K oo %00 I
0.1 mol/L pH A 6.8 ] PBS 22 i Bt fill ik 0.4 U/mL
(R F pNPG H PBS 22 iRHCH| % 5 mmol/L
(RIVE - 1 DMSO H44k A 400 FH 14 24 ] - 5 W Vs ik
4 16 mmol/L ¥R, FiH PBS KXk 200,
100, 50. 10 F15 umol/L. SZE&/ NEEMA. A
. WIERAAINE S (. RIS BN 25 ul
R AL S EEBHEZG . 25 pL o~ & B EFEEAD 175 ul
PBS: ZSHHD BN 25 pL FR0RE i B BH 24
200 pL PBS; XHEZALINA 25 pl o~ 45 B EEE A1 200
uL PBS; XFHEZS 200N 225 uL PBS. #% M8 _E ik i
Fnsé)a, 37 CHEE 10 min. X5 M 25 uL pNPG
(5 mmol/L), 37 C FJx¥ 30 min. 7F 405 nm K
TIEWICE () A BRI 3 kR
ITER. HaiERA SRR IR

IR =1—(4 ws—A4 «a)/(4 w5—A rum)

o T AT AR EF IV PR R, (A 1.
3. 6. 8. 10, 14. 15, 17 1 19 EAG KL HIIIHITE:,
FLAEEHMHIR E (median inhibition concentration, ICs)
5N (1.38+0.01), (2.61+0.12). (2.61=+
0.36). (6.22+3.34), (2.28+0.17). (1.86+0.02).
(1.59£0.06). (3.15+0.07). (2.96+0.08) umol/L,
&Y 16 KILH BT FIHIHNETE, 1Cs [HN
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(19.83+£11.77) pmol/L. BH ¥4 X & 24 i & i b 1)
ICso N (0.4740.03) pmol/L. HAtL&YITHH B
FIHIEE
6 11t

AW TR FH 2 P i oy B ROR A 5 05 %,
XoF fe LA S TR R AR 272 8 70 DA B o1 260 W EF TG O A
PEHEAT THHIE, ML OB h S EE T 21
MEEY), B4 15 N EEREEY, 3 N RATED,
3R, H b & 17 N KRR, b &
1~3. 9~11. 13. 16~21 B XML H R EH# +
SRR, FRA pNPG VRN T Fra 1L &1 a-
A PR RIS, BaRRALEY 1. 34 6. 8.
10, 14. 15, 17 F1 19 BABLFHHHENENE, 5]
HAER V6 BB IR 7 T B A —E g /1. LB
B AR A S gy, WP BRI T s LRk
] R R I % P (0 CE D B Aty DR B R B U
BB T R AR 228 FIRE AR .
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