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Abstract: Objective To investigate the steroidal chemical constituents from the whole plants of Physalis minima. Methods The
chemical constituents were isolated and purified by repeated silica gel column chromatography, Sephadex LH-20 gel column
chromatography, medium pressure ODS column chromatography and semi-preparative HPLC, and their structures were elucidated on
the basis of physico-chemical properties and spectral analysis. Results Seven compounds were separated from the whole plant of P.
minima, among them, two compounds were identified as physalins and named as 16,24-cyclo-13,14-secoergost-2-ene-18,26-
dioicacid-14:17,14:27-diepoxy-5a,6p,130,200,22,253-hexahydroxy-1,15-dioxo-y-lactone-6-lactone (1) and physalin D (2); The other
five compounds were identified as withanlides and named as physagulin L (3), physagulin M (4), physaminimin F (5), physagulin K
(6), and withagulatin A (7). Conclusion Compound 1 is a new compound named 25-hydroxy-physalin D, at the same time,
compounds 3, 4, and 7 were obtained from this plant for the first time.
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JRifn, . BT, S MR E R K R
HARA GV BA R ME . PUMR . BT, Pl
Bk BrEdl . BEILBE . iR 2 R A FiEE . K.
BB 2 TSP ARSIt SR F AR 3 4 B
ARSI @ FE A/ NRIR 1) 4 S AT M AP A 5 L o3
WL, EIFSE T TSR EY), Rk
HRELED 2 A, N 16,24-cyclo-13,14-
secoergost-2-ene-18,26-dioicacid-14:17,14:27-diepoxy-
50,68,130,200,223,25B-hexahydroxy-1,15-dioxo-y-
lactone-d-lactone (1) FRH %% D (physalin D, 2);
W N BERA &9 5 4, 539308 physagulin L (3D,
physagulin M (4). physaminimin F (5). physagulin
K (6). withagulatin A (7). Hr, tb&% 1 A
WEY, N 25- MK ER D LEaY 3. 4.
7T NE RN ZHEY) 5 A3
1 FESHHR

XT5 A& sl E A AERRMC GRS ):
Autopol 1V ABUJig A (EEEERAT); Bruker
AVANCE III 600 Az 3EHRAC (PEIE A & 50 A F)D;
QTrap 4500+ i i (% (i K AB SCIEX); H1 /&
PRI ] 25 BB (TN AR RV HEARE R A
)5 S OB (i (X (LC-20AT, SPD-20A,
HABEATFD; C Fil& O (250 mmX 10
mm, 5 pm, 3E[E Kromsil A7]); Sephadex LH-20
B (EE GE Af]); EL204 HT K7 (MR-
FEMZ A (L) AIRAF] AERTEIL. ek
ZERAC RIS T T A52iakm (0 Hr
aff, EZEB A RAE R A D A (R
Merck A#]); #HE GOSN (HSGF)s4, MHETL
RAERTE KA BRAF]D s K 018 - eI AT Bt
AR 2w 7 i o

INRIRAELT 2014 4F 7 HRET RAT M,
HIVL IR A8 I3 MK 27 25 27 e AR S AR B % T8 /NI SR
Physalis minima L. FJ4%,
2 RERESE

TR/ NIR I A 30 kg A, 42 10 152 85%
CTEIMPERARIRIN 3 I, BHK 2 h, &I CEHRIOK
200 Himugd, MY 55T E 0k, 13
2t QSRR B - & R 28 TR/KCRHIR B il
I3 AR R A ik L — SR B RS IR 28R 22 IR ZE L
B0 23 B O 48 30 [ WA 71 A5 A Tk T 2 O
700 g AR EA 150 g, BEER L ERAEEL 100
go B R ISR A AL (A E (200~

300 H), Kk A MEE-BEER 406 (100 © 0 80 :
20. 60 : 40. 40 : 60. 20 : 80. 0 : 100) EAEF¥EM,
B3] 7 ANERLL Fr. 1~7. Fr. 2 Gy R A il |

MR FH A T Bk - R 20156 (100 04 60 © 40+ 20 © 80
0:100) BEEEVEHL, 52 4 ANFAL Fr. 2-1~2-4, H
H Fr. 2-2 R UCR B EE-7K (0 & 100+ 40 © 60. 80 :
20. 100 : 0) &K ODS FE i 5 v it J5 15 2 4
ANH Sy Fr. 2-2-1~2-2-4 . Fr. 2-2-2 %4 Sephadex LH-20
A B 1% B ) & s RO i 2 2, AR Bk
1 (15mg). 2 (9mg). 3 (6mg). Fr. 4 [AIFEK
VA T BE-FE IR 2 B8 (100 © 0. 60 : 40, 20 : 80.
0:100) BEEEVEHL, 755 4 ANEEAL Fr. 4-1~4-4, H
HZH 5y Fr. 4-2 X FEE-7K (O & 100+ 40 © 60, 80 :
20. 100 : 0) &K ODS HF: il B vl 515 21 4
ANHSY Fr. 4-2-1~4-2-4, 4% Fr. 4-2-3 4 Sephadex
LH-20 B At B 2Pl 46 RO etk oy B8, 38104k
A4 (12mg). 5 (15mg). 6 (6mg). 7 (8§ mg).
3 SHExE

&Y 1: Afgsd (FEE, mp 245~246 C,
HR-ESI-MS 25 b & V) e 4> + B T 0§ miz
559.184 1 [M—H], %i# '"H-NMR #1 PC-NMR L\
J2 2D-NMR F AN 731208 CogH300,, ANEFN
FEN 13, TLC b 10%HBifR 2. BEvE i S 3 . [a]]
+5.2° (c 0.10, MeOH); UV AN (nm): 206 (4.20),
223 (3.84); IR Ve (cm™'): 3300, 1752, 1205, 1 046;
'H-NMR Al *C-NMR ##% W% 1.

BC-NMR (150 MHz, CD;OD) ifr3tes i 28
MifE5, 454 HSQC 5 DEPT e~ TH&H
IAEIE, 6 NI, 7 MRFEDL R 12 N
KIHX 2 DMRIERRAS 5 6c 207.7 (C-1)~ 210.2 (C-15)
N 2 NEIERIERRAE S, Jc 173.9 (C-18). 171.4
(C-26) 450 2 NEEFRERAE 5, izt & aT
RE N R AEW . Oc 144.4 (C-3). 128.7 (C-2)
XN 2 ANETRAE T LS 1 AR B AL s O
108.7 (C-14) N 1 M55, BT C-14 fiL 55 C-27
Z RN, Al H AL =N R 1R T MR ) .
) B 72 o pe i i v DA B 52 3 8 AN IESAIRAS
S, AN 0c 78.4 (C-5). 74.8 (C-6). 81.0 (C-13).
81.4 (C-17)- 82.0 (C-20). 79.2 (C-22). 75.4 (C-25).
66.1 (C-27). 'H-NMR (600 MHz, CD;0D) it &7
X &R 3 NMHERIERTES 2508 on 1.28
(19-Me). 1.97 (21-Me) 5 1.24 (28-Me); dy 3.62 (1H,
t, J = 3.0 Hz, H-6), 4.60 (1H, dd, J = 3.6, 2.4 Hz,
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£1 &4 18 “C-NMR (150 MHz, CD;0D) #1 'H-NMR (600 MHz, CD;0D) %1%
Table 1 '"*C-NMR (150 MHz, CD;0D) and '"H-NMR (600 MHz, CD;0D) of compound 1

BRAL oc ou WAL oc ou
1 207.7 — 15 210.2 —
2 128.7  5.83(dd,J=10.2,2.4 Hz) 16 56.8  2.66(s)
3 144 .4 6.69 (ddd, /=10.2, 4.8, 2.4 Hz) 17 81.4 —
4 36.6  2.04 (m), 3.25 (m) 18 1739 —
5 784 — 19 144  1.28(s)
6 74.8 3.62 (t,J=3.0 Hz) 20 82.0 —
7 27.5  2.02 (m), 1.95 (m) 21 224 1.97(s)
8 393 2.13 (m) 22 792 4.60(t,J=2.4Hz)
9 319  3.17 (td,J=11.4, 8.4 Hz) 23 29.7  2.52(m), 1.96 (m)
10 55.6 — 24 37.1 —
11 264  1.91 (m), 1.11 (m) 25 PAT —
12 26.6  2.12 (m), 1.44 (m) 26 1715 —
13 81.0 — 27 66.1 4.07 (d, J=12.6 Hz), 3.55 (d, J=12.6 Hz)
14 108.7 — 28 20.1 1.24 (s)
H-22) N 2 NMEEHK FWERTES, KX P & 25 AN B WAL, BRI, BR%R
BoRA LR EATR 7155 04 5.83 (1H, dd, J=10.2, 5K p #HL,

2.6 Hz, H-2) 5 6.69 (1H, ddd, J = 10.2, 5.4, 2.4
Hz, H-3). #HEBEE 5 Scitis s, 53¢
BRI T 3R D 1S IR AR, PR 3 R s
RIUL C-24. C-25 5 C-27 HIL AR08 20 Bl 1AK%
¥ o7.1. 259, 5.5, HIRKTER D H1H J30.0,
49.5. 60.6 NHAZE 037.1. 75.4. 66.1, HENAIHER
C-25 L2EE T | MR,

7t HMBC i+, mI LA E] 6y 1.24 (3H, s, H-28)
5 §¢ 29.7 (C-23). 56.8 (C-16). 75.4 (C-25) MIAH>%
55 (H 1), 644.07(1H,d,J=12.6 Hz, H-270) 5
Sc 37.1 (C-24), 75.4 (C-25), 108.7 (C-14), 171.5
(C-26) WAFTEARAG S, WiE T C-25 LAF{ERRIE,
RN A74E 14-0-17 5544, 5347 '"H-'"H COSY i, #J
PAFKE] oy 5.83 (1H, dd, J = 10.2, 2.4 Hz, H-2) 5 dy
6.69 (1H, ddd, J = 10.2, 4.8, 2.4 Hz, H-3); Jy 6.69
(1H, ddd, J = 10.2, 4.8, 2.4 Hz, H-3) 5 6y 2.04 (1H,
m, H-40), 3.25 (1H, m, H-4B); oy 3.62 (1H, t,J=3.0
Hz, H-6) 5 6y 2.02 (1H, m, H-7a) ¥J1EEAHSE(E
T, i PIESLR E IR R AR S S DA S
R4 35 2% D AL, MH NOESY i, mJ LAk H oy
3.62 (1H, t, J = 3.0 Hz, H-6) 5 6y 3.17 (1H, td, J =
11.4, 8.4 Hz, H-9) A%, Ui H-6 4 o 1%, #H
X C-6 fr ERFEREN B AR, B R RG]

i LR, (a1 4% E N 16,24-cyclo-
13,14-secoergost-2-ene-18,26-dioicacid-14:17,14:27-
diepoxy-50,6B,130,200,22f3,25p-hexahydroxy-1,15-
dioxo-y-lactone-8-lactone, 4N 25-FRIEFR I R
D, &Kl 2 fios.

NOESY

1 ®a&Y1 HMEEHN HMBC LUK NOESY 1%
Fig.1 Key HMBC and NOESY correlations of new

compound

& 2

HEM 1 LR

Fig. 2 Structure of compound 1
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A 2. Ags i (FED, mp 242~243 C,
HR-ESI-MS m/z: 543.187 2 [M—H], 44 'H-NMR
A BC-NMR HEHEN 2> T3 CogHin041, TLC E
10%F R LB VAR M8 0. PC-NMR (150 MHz,
CD;OD) Hitehih 28 NMirfE5 . HA, 5c 211.8
(C-15)\ 207.7 (C-1) 43514 2 NEFRIERAS 5, oc
175.2 (C-18). 169.1 (C-26) 435I~ 2 ANEEERIL A
T, WA RENIR K R REY): 5 145.2 (C-3).
129.4 (C-2) 7y 1 XXV RAE 5 H 5 BRIETE L4
Sc 109.6 (C-14) N 1 MilE S5 dc 83.2 (C-17).
83.0 (C-20). 81.6 (C-13). 79.3 (C-5). 79.1 (C-22).
75.5 (C-6)-62.8 (C-27) A 7 MEABE S . 'H-NMR
(600 MHz, CD;0D) F&37[X oy 1.56+ 1.57. 2.30
AbAERIR 3 AN HIE RIS T5 5, 28 C-19.C-28
S C-21 WA HEE; KA X 6y 6.12 (1H, dd, J=10.2,
2.4 Hz, H-2), 6.84 (1H, ddd, J = 10.2, 4.8, 2.4 Hz,
H-3) 7308 2 M&HER 11555 0w 4.20 (1H, dd, J =
10.2, 8.4 Hz, H-270). 3.80 (1H, dd, J=10.2, 8.4 Hz,
H-27B) NERH T RIS 27 AL LR TR 5
PA_E i Kt 5 ek RaE S A -3, s e i
EW) 2 NI ER D. "H-NMR (600 MHz, CD;0D)
8:6.12 (1H, dd, J = 10.2, 2.4 Hz, H-2), 6.84 (1H, ddd,
J =102, 4.8, 2.4 Hz, H-3), 2.00 (1H, d, J = 2.4 Hz,
H-40), 3.11 (1H, m, H-4B), 1.90 (1H, m, H-7a), 1.96
(1H, m, H-7B), 2.10 (1H, m, H-8), 1.76 (1H, m,
H-11a), 0.94 (1H, m, H-11p), 2.11 (1H, m, H-120),
1.44 (1H, m, H-12p), 2.80 (1H, s, H-16), 4.57 (1H, t,
J =2.4 Hz, H-22), 1.99 (1H, m, H-230), 1.95 (1H, m,
H-23p), 2.88 (1H, d, J = 2.4 Hz H-25), 4.20 (1H, dd,
J=10.2, 8.4 Hz, H-270), 3.80 (1H, dd, J = 10.2, 8.4
Hz, H-27B);: "C-NMR (150 MHz, CD;0D) §: 207.7
(C-1), 129.4 (C-2), 1452 (C-3), 37.4 (C-4), 79.3
(C-5), 75.5 (C-6), 29.0 (C-7), 40.9 (C-8), 32.7 (C-9),
57.0 (C-10), 27.2 (C-11), 27.8 (C-12), 81.6 (C-13),
109.6 (C-14), 211.8 (C-15), 56.4 (C-16), 83.2 (C-17),
175.2 (C-18), 15.5 (C-19), 83.0 (C-20), 23.7 (C-21),
79.1 (C-22), 33.8 (C-23), 32.7 (C-24), 52.0 (C-25),
169.1 (C-26), 62.8 (C-27), 26.9 (C-28).

&) 3: AEBTEE EM R (HEE), HR-ESI-MS
miz: 606271 1 [M+FA—H], %44 'H-NMR Al
PC-NMR FFHEM 43 F 304 C30Ha019, TLC 1 10%
Bl OB A S E G . "C-NMR (150 MHgz,
CD;0D) 1, #L45H 30 Mk{S 5 - 6 207.0 (C-1) A

B FE RS 5 Oc 168.4 (C-26) NEEHRFILIRIE S o¢
172.1 (-COCH3) N LMEEERFEBRAS 5 Jc 144.0
(C-3).129 (C-2) 5 6¢ 158.4 (C-24).126.2 (C-25) A
2 KRS S dc 78.7 (C-5). 75.4 (C-6). 88.1
(C-14). 80.3 (C-15). 87.1 (C-17). 77.6 (C-22) H 6
ANEERRE S 0c 56.3 (C-27) 9 ST ()55 W BBk A5
5. 'H-NMR (600 MHz, CD;OD) H&%IX: oy
1.18+ 1.25. 2.08 &b WoR 3 MHERIEFR 55, o
Ay C-18. C-19 KA IS 1 AN CBAE i1 K37
[X: 6y 6.13 (1H, dd, J=10.2, 2.4 Hz, H-2), 6.65 (1H,
ddd, J=10.2, 5.2, 2.4 Hz, H-3) 73518 2 MEER T
55 . AR SR 5 Sk o A — 5,
M E L&) 3 4 physagulin L. 'H-NMR (600 MHz,
CD;0D) 6: 6.13 (1H, dd, J = 10.2, 2.4 Hz, H-2), 6.65
(1H, ddd, J=10.2, 5.2, 2.4 Hz, H-3), 2.32 (1H, dd, J =
20.2, 5.0 Hz, H-4a), 3.75 (1H, dt, J = 20.1, 2.1 Hz,
H-4B), 4.15 (1H, t, J = 2.8 Hz, H-6), 5.78 (1H, dd, J =
10.2, 2.4 Hz, H-15), 2.08 (1H, dd, J = 15.4, 5.0 Hz,
H-16a), 3.75 (1H, dd, J = 15.4, 8.6 Hz, H-16p), 1.18
(3H, s, H-18), 1.25 3H, s, H-19), 1.09 (3H, d, J = 7.0
Hz, H-21), 5.18 (1H, dd, J = 12.8, 3.8 Hz, H-22), 2.61
(1H, dt, J = 18.3, 12.8 Hz, H-23a), 2.75 (1H, dd, J =
18.3, 3.1 Hz, H-23p), 4.42 (1H, m, H-27), 2.04 (1H,
brs, H-28), 2.08 (3H, s, H-15-0-Ac). “C-NMR (150
MHz, CD;0D) ¢: 207.0 (C-1), 129 (C-2), 144.0 (C-3),
37.4 (C-4), 78.7 (C-5), 75.4 (C-6), 29.0 (C-7), 40.9
(C-8), 32.7 (C-9), 57.0 (C-10), 27.2 (C-11), 27.8
(C-12), 51.8 (C-13), 88.1 (C-14), 80.3 (C-15), 56.4
(C-16), 87.1 (C-17), 16.0 (C-18), 15.5 (C-19), 43.1
(C-20), 23.7 (C-21), 77.6 (C-22), 33.8 (C-23), 32.7
(C-24), 52.0 (C-25), 168.4 (C-26), 56.3 (C-27), 26.9
(C-28), 172.1, 21.4 (C-15-COCHj3).

WEY 4: AETEE R AR (HEE), HR-ESI-MS
miz: 589.265 0 [M+FA—H], 4& 'H-NMR Fl
BC-NMR #0437 24 C30Hi000, TLC 1 10%
Bilg LWV B . “C-NMR (150 MHz,
CD;0D) 1, 3L45 H 30 ANMk{E 5 - 6¢ 207.6 (C-1) A
A ERILTRS 5 | Oc 167.0 (C-26) NEEHRIERRE S . oc
172.4 (-COCH;) AN LBEEFEFRILIRAE T 5 oc 144.1
(C-3). 128.9(C-2) 5 ¢ 154.8 (C-24). 122.6 (C-25)
PLI Oc 162.6 (C-17)« 123.0 (C-16) N 3 KBRS
5 dc 77.5 (C-5). 75.4 (C-6). 82.9 (C-14). 84.1
(C-15).77.6 (C-22).67.4 (C-23) N 6 MEEHIES .
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'H-NMR (600 MHz, CD;0D) H'&Eii[X: oy 1.124
2.01. 1.88. 1.89 5 2.04 AbJLE IR 5 /N H Ik HLIg i
FAES, 29~ C-18. C-19. C-27 F C-28 HIffH
BE 1A CHER T KX 6y 6.13 (1H, dd, J =
10.2, 2.4 Hz, H-2). 6.69 (1H, ddd, J =10.2, 5.2, 2.4
Hz, H-3). 6.28 (1H, d, J=2.8 Hz, H-16) 7> %4 3 4
AR TE 5. A RBis B 5 Sk s 56 A —
I, W% A 4 4 physagulin M. 'H-NMR
(600 MHz, CD;0D) : 6.13 (1H, dd, J=10.2, 2.4 Hz,
H-2), 6.69 (1H, ddd, J = 10.2, 5.2, 2.4 Hz, H-3), 2.32
(1H, dd, J = 20.2, 5.0 Hz, H-4a), 3.74 (1H, dt, J =
20.1, 2.1 Hz, H-4p), 4.17 (1H, t, J = 2.8 Hz, H-6), 5.39
(1H, dd, J=10.2, 2.4 Hz, H-15), 6.28 (1H, d, J=2.8
Hz, H-16), 1.88 (3H, s, H-18), 1.89 (3H, s. H-19), 1.28
(3H, d, J = 7.0 Hz, H-21), 4.50 (1H, t, J = 3.8 Hz,
H-22), 452 (1H, d, J = 3.8 Hz, H-23), 1.89 (3H, s,
H-27), 2.04 (3H, s, H-28), 2.04 (3H, s, H-15-0-Ac);
PBC-NMR (150 MHz, CD;OD) d: 207.6 (C-1), 28.9
(C-2), 144.1 (C-3), 37.0 (C-4), 77.5 (C-5), 75.4 (C-6),
28.0 (C-7), 37.3 (C-8), 36.8 (C-9), 52.6 (C-10), 24.6
(C-11), 40.1 (C-12), 53.9 (C-13) 82.9 (C-14), 84.1
(C-15), 123.0 (C-16), 162.6 (C-17), 17.4 (C-18), 15.4
(C-19), 33.7 (C-20), 20.3 (C-21), 77.6 (C-22), 67.4
(C-23), 154.8 (C-24), 122.6 (C-25), 167.0 (C-26), 13.0
(C-27), 16.3 (C-28), 172.4, 21.4 (C-15-COCH3).
&Y 5: At TeE R AR (HEE), HR-ESI-MS
miz: 589.261 0 [M+FA—H], %4 'H-NMR A
PC-NMR g #1531 34 C30HagOs, TLC - 10%
Bk v S . PC-NMR (150 MHz,
CD;0D) H1, JL&5 i 30 Mk(E 5. 6c 213.1 (C-1) N
B ERIERRAS 5 O 169.2 (C-26) NEEHILHE T . oc
171.9 (-COCH3) N LR FEFRFERAE 55 Jc 152.9
(C-24)~ dc 122.2 (C-25) LLI dc 163.1 (C-17)~ 122.6
(C-16) N 2 X XEERKAE 55 O 69.4 (C-3).78.6 (C-4)+
65.0 (C-5)~ 60.8 (C-6). 83.0 (C-14). 84.9 (C-15).
80.7 (C-22) N 7 MNMEEmRE 5 . 'H-NMR (600 MHz,
CD;OD) HEX: oy 1.07. 1.25. 1.86. 1.98 5
2.07 A IL IR SAS IR RIS 7155, 7308 C-18.
C-19. C-27 & C-28 WA HESE 1 NN OBE T
31X 0y 5.70 (1H, d, J = 2.4 Hz, H-16) 435 A
JRTFES . Ch B HoE 5 scm s 3 A — !,
M B E Y 5 4 physaminimin F. "H-NMR (600
MHz, CD;0D) 8: 2.57 (1H, dd, J = 16.2, 7.2, H-20),

2.88 (1H, dd, J = 16.2, 7.2, H-2p), 4.11 (1H, dt, J =
7.2, 3.6 Hz, H-3), 3.35 (1H, d, J = 3.2 Hz, H-4), 3.34
(1H, brs, H-6), 1.83 (1H, dd, J = 16.2, 7.2 Hz, H-7a),
2.55 (1H, dd, J = 16.2, 7.2 Hz, H-7p), 1.80 (1H, m,
H-8), 2.00 (1H, m, H-9), 1.32 (1H, m, H-11a), 1.40
(1H, m, H-11p), 1.75 (1H, m, H-12a), 1.50 (1H, m,
H-128), 5.32 (1H, d, J = 2.4 Hz, H-15), 5.70 (1H, d,
J = 2.4 Hz, H-16), 1.07 (3H, s, H-18), 1.25 (3H, s,
H-19), 2.57 (3H, m, H-21), 4.40 (1H, dd, J=16.2, 3.8
Hz, H-22), 2.54 (1H, m, H-23a), 2.28 (1H, m, H-23p),
1.86 (3H, s, H-27), 1.98 (3H, s, H-28), 2.07 (3H, s,
H-15-0-Ac). “C-NMR (150 MHz, CD;0D) ¢: 213.1
(C-1), 43.7 (C-2), 69.4 (C-3), 78.6 (C-4), 65.0 (C-5),
60.8 (C-6), 25.9 (C-7), 36.5 (C-8), 39.5 (C-9), 52.0
(C-10), 21.9 (C-11), 38.5 (C-12), 53.6 (C-13), 83.0
(C-14), 84.9 (C-15), 122.6 (C-16), 163.1 (C-17), 16.4
(C-18), 15.0 (C-19), 36.6 (C-20), 18.2 (C-21), 80.7
(C-22), 33.8 (C-23), 152.9 (C-24), 122.2 (C-25), 169.2
(C-26), 12.6 (C-27), 20.5 (C-28), 171.9, 21.6
(C-15-COCHjs).

&Y 6: At TGEEK AR (HEE), HR-ESI-MS
m/z: 591.280 5 [M+FA—H], 44 'H-NMR #l
PC-NMR EEHEN 7> T 38 C30HanO0o, TLC 1 10%
W R 2B # 0. PC-NMR (150 MHz,
CD;0D) 1, 345 30 NMik{E 5 - 6c 207.6 (C-1) H
B BRIERRAS 5 - 0 169.4 (C-26) NESHRILRRAS 5 . d¢
172.1 (-COCH3) N LMEEERFEBRAS 5, Jc 144.0
(C-3)~129.1 (C-2) LI 5¢ 153.4 (C-24).122.0 (C-25)
N2 KBRS 5 O 78.8 (C-5)~ 75.4 (C-6)- 88.1
(C-14). 80.3 (C-15). 87.1 (C-17). 77.3(C-22) N6
MNEEHES . 'TH-.NMR (600 MHz, CD;0D) 1%
BIX oy 1.17. 1.25. 1.96. 1.84 5 2.07 b EIR 5
MRERIER 55, 708 C-18. C-19. C-27
J C28 WIS 1 N CBE TR T3 K37 X 6n 5.77
(1H, dd, J = 10.2, 2.4 Hz, H-2), 6.65 (1H, ddd, J =
10.2, 5.4, 2.4 Hz, H-3) /AN GEER F(E5. PiL
PR 5 SR IE R A 5, MU A 6
>N physagulin K. 'H-NMR (600 MHz, CD;OD) ¢:
5.77 (1H, dd, J = 10.2, 2.4 Hz, H-2), 6.65 (1H, ddd,
J =102, 5.4, 2.4 Hz, H-3), 3.25 (1H, m, H-4), 3.58
(1H, t, J = 3.0 Hz, H-6), 4.14 (1H, brt, J =3.0 Hz,
H-7), 1.81 (1H, m, H-8), 2.01 (1H, m, H-9), 1.34 (1H,
m, H-110), 1.41 (1H, m, H-11p), 1.76 (1H, m, H-12a),
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1.51 (1H, m, H-12pB), 5.89 (1H, dd, J = 8.4, 3.6 Hz,
H-15), 2.92 (1H, dd, J = 8.4, 3.6 Hz, H-16), 1.17 (3H,
s, H-18), 1.25 (3H, s, H-19), 2.42 (1H, qd, J = 8.4, 3.6
Hz, H-20), 1.07 (3H, d, J = 7.2 Hz, H-21), 5.06 (1H,
dt, J = 16.2, 3.8 Hz, H-22), 2.55 (1H, m, H-23a), 2.29
(1H, m, H-23p), 1.96 (3H, s, H-27), 1.74 (3H, s,
H-28), 2.07 (3H, s, H-15-0-Ac). >C-NMR (150 MHz,
CD;0D) 6: 207.6 (C-1), 129.1 (C-2), 144.0 (C-3), 36.8
(C-4), 78.8 (C-5), 75.4 (C-6), 27.6 (C-7), 36.2 (C-8),
35.9 (C-9), 53.2 (C-10), 23.4 (C-11), 32.2 (C-12), 51.8
(C-13), 88.1 (C-14), 80.3 (C-15), 49.9 (C-16), 87.1
(C-17), 16.0 (C-18), 15.3 (C-19), 432 (C-20), 9.8
(C-21), 77.3 (C-22), 33.0 (C-23), 153.4 (C-24), 122.0
(C-25), 169.4 (C-26), 12.4 (C-27), 20.5 (C-28), 172.1,
21.4 (C-15-COCHjs).

WE 7: ABTEE R AR (HEE, HR-ESI-MS
miz: 571250 5 [M+FA—H], %44 'H-NMR Al
PC-NMR H M 431 20 C30H3305, TLC | 10%
Bl OB A 2B Em . "C-NMR (150 MHgz,
CD;0OD) 1, 3E45H 30 MRS 5 . 6c 204.3 (C-1) N
i ERIERRAS 5 . O 169.1 (C-26) NEEIRILHE 5 . o¢
171.4 (-COCH;) N LPhEEFREER(E T : Jc 145.8
(C-3). 132.7(C-2) 5 6c 122.5 (C-16). 163.0 (C-17)
PAKZ Oc 152.9 (C-24). 122.0 (C-25) J9 3 RIS
53 0¢ 71.0 (C-4). 64.0 (C-5).61.9 (C-6).82.6 (C-14).
85.0 (C-15). 80.5 (C-22) N 6 NMEAMKET .
'H-NMR (600 MHz, CD;0D) H'&EiilX: oy 1.07.
1.39. 1.84. 1.92 5 1.96 A4St IR 5 /N F I8k Bl i
TE5, 8N C-18. C-19. C-27 K C-28 [fiff H
51N OBEE T (K371X 0y 6.19 (1H, d, J=10.2
Hz, H-2), 7.10 (1H, dd, J = 10.2, 5.4 Hz, H-3), 5.62
(1H, d, J = 3.6 Hz, H-16) # 3l NGEER FE 5. LA
AR SRR A B, s A
7 24 withagulatin A "H-NMR (600 MHz, CD;0D) ¢:
6.19 (1H, d, J=10.2 Hz, H-2), 7.10 (1H, dd, J = 10.2,
5.4 Hz, H-3), 3.76 (1H, dd, J = 5.4, 2.4 Hz, H-4), 3.34
(1H, brs, H-6), 4.15 (1H, brt, J = 3.0 Hz, H-7), 1.81
(1H, m, H-8), 2.02 (1H, m, H-9), 1.32 (1H, m, H-11a),
1.41 (1H, m, H-11p), 1.75 (1H, m, H-12a), 1.51 (1H,
m, H-12B), 1.07 (3H, s, H-18), 1.39 (3H, s, H-19),
5.19 (1H, d, J = 3.6 Hz, H-15), 1.40 (1H, d, J = 3.6
Hz, H-20), 1.07 (3H, d, J = 7.2 Hz, H-21), 5.06 (1H,
ddd, J = 16.2, 5.4, 3.6 Hz, H-22), 2.55 (1H, m,

H-230), 2.29 (1H, m, H-23p), 1.84 (3H, s, H-27), 1.92
(3H, s, H-28), 1.96 (3H, s, H-15-0-Ac). “C-NMR
(150 MHz, CD;OD) 6: 204.3 (C-1), 132.7 (C-2), 145.8
(C-3), 71.0 (C-4), 64.0 (C-5), 61.9 (C-6), 25.8 (C-7),
36.3 (C-8), 41.2 (C-9), 49.6 (C-10), 21.9 (C-11), 38.4
(C-12), 53.4 (C-13), 82.6 (C-14), 85.0 (C-15), 122.5
(C-16), 163.0 (C-17), 16.7 (C-18), 16.3 (C-19), 36.5
(C-20), 18.1 (C-21), 80.5 (C-22), 33.5 (C-23), 152.9
(C-24), 122.0 (C-25), 169.1 (C-26), 12.4 (C-27), 20.3
(C-28), 171.4, 21.2 (C-15-COCHj).
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