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Abstract: Objective To study the chemical constituents from Physalis alkekengi L. var. franchetii (Mast.) Makino. Methods The
compounds were isolated and purified by comprehensive column chromatography and preparative RP-HPLC. Their structures were
elucidated by physicochemical properties and spectral analyses. Results 10 compounds were obtained and identified as 43-methoxy-
7B-hydroxyneophysalin B (1), physalin P (2), 7-oxo--sitosterol (3), 7p-hydroxysitosterol (4), 33-hydroxystigmasta- 5,22-dien-7-one
(5), stigmast-5,22-dien-3,7B-diol (6), (24R)-5,28-stigmastadiene-33,24-diol-7-one (7), (245)-5,28-stigmastadiene- 3f,24-diol-7-one
(8), 3B-hydroxy-cholest-5-en-7-one (9), sargassuol A (10). Conclusion Compound 1 was a new compound. Compounds 3—10 were
isolated from the Physalis genus for the first time.
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R 9 4= 5 Oy i BL R 3R J8 FEL W) IR % Physalis
alkekengi L. var. fianchetii (Mast.) Makino [{]/g4= 15,
WRIR. o, PEIE, AN, MR BAATEIGEE. FITHEE,
R AR DR BRI FEA B MRS B
M. RN SRR HARRA A,
Horp i (FEONIEZ M) oAy E R
FERAAETE AN B A I A o U8, IARZ BEAT 703
Wi B PUMRC, Bl Emio. fuesi, Sk
U2, GBS R NS 2 R 2 RS, 177 ES
RZEIFUREIST, FLRMEMEEON R . RS
2R EIE T, IR A TERERG OB AT
BT, REEE 10 MEEY (& D, 435008 4B-

methoxy-7B-hydroxyneophysalin B (1), R K P
(physalinP, 2). 7-5/R-B-# % (7-oxo- B-sitosterol,
3). TIB-ERAEEE (7B-hydroxysitosterol, 4). 3B-F&
FT -5, 22- " Jf-7-BH  (3B-hydroxystigmasta- 5,22-
dien-7-one, 5). H=.#§-522-"4%#-3p,7B- _H% (stigmast-
5,22- dien-3B,7B-diol, 6). (24R)-5,28- stigmastadiene-
3B,24-diol-7-one (7). (245)-5,28- stigmastadiene-3 ,24-
diol-7-one (8). 3B-FAAL-fiH {5§-5-4%-7-Fi (3B-hydroxy-
cholest-5-en-7-one, 9). sargassuolA (10), HH L&
w1 Rtk &, 4 N 4p-methoxy-7B-
hydroxyneophysalin B, &%) 3~10 3581 IR MEEHK
B B AR 3

1 BRRESERR BRI ETIE

Fig. 1 Structures of compounds from the ethyl acetate fraction of whole herb of Physalis alkekengi var. franchetii

1 UESHR
1.1 {YE5

A1204 BT 2 — TRV MR- FER] 24X
% (i) AR/ A]], Bruker AVANCE T 600 MHz #%
WEHARIR IS (it Bruker A7), EYELAN-1100 #!
RN 75 KA CH AR 5 H4L EYELA A F]), SB25-
IDTN BUEFEETA (T Z AR R A FD,
ZF-20D BUEFE SR AN C R BB RS T,
Waters €2695 T m R AH i (€ Waters 24
H]), Waters 2535 il = S0 (i1 (3€ E Waters
~H]), Waters Xevo G2-S UPLC-Q/TOF  (SE[E Waters
ANFD, TR IR YMC Cis itk (250 mm X
4.6mm, 250 mmX20 mm, 5pm, HZA); 23R
#1467 PBr Cis (i 4E (250 mmX 4.6 mm, 250 mmX
20mm, 5pm, HA),
1.2 ##

FEEBRERERE (100~200. 200~300 H, 7 5
AL T ); ODS-A-HG 12nm S-50 um ( HA YMC

~#]); Silica gel 60 Fass (32E Merck A#]); TLC
Silica gel 60 RP-18 Fasas( 32 [F Merck A 7] ); Sephadex
LH-20 (3£ [E GE); R % EZ GF254 0.4~0.5 mm
(TR T EARARD; AIERFE. o R
A RRHER AR AFD, g k. &
bt BElR SR HIE CREETTRBHERHA R A 7).

Feit (170 kg) T35 MR SETLHAEE R 5 IR M,
PG R TP BR 25K 5 R 25 2 e h 24 B R S T =
KNI IR 4 52 MR P, alkekengi L. var. francheti
(Mast.) Makino 4%, B FEBLORAF T R igE 1 R 24 K%
= 2 TR
2 RSO E

BRI A 170 kg, FH 10 fis i 60% LEE /KR
10h, [FEREEE 2 K, &K 2h. SIFRIUR, Bk
IR A, SRRPYIRE. KR E S HE
5 REEMKY, ol AR A, BEIR LR
RE3 K, R RAMBEAC I BEER R A
MICLROKIZ . BERR ORI (1.05 kg) 48 IEAHTE
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Jepk it A & He-HEE (100 £ 0, 50 1, 25 ¢
1. 1021055103014 121 0 100) BhEEHRR,
W& RS HE TLC Bdl& 153 13 Mg
(E1~E13).

E3 (66g) ZIEARERAF G, I COh-BiR
Fig (100:0.50:1.25:1.10:1.5:1.3:1.1:
1. 0:100) BEFEBEML, WSHE. WR4ijEHkHE TLC Rl
HIHEH] 11 M5 . E3-7 £ Sephadex LH-20 (03
(ZHEHGE-HEE L D D 3708, Sl mReRAE
B (HEE-IK 25 75, ARfE 3 mL/min, RS
205, 236 nm) FEIHEY) 6 (3.2 mg).

E8 (35g) ZIEAHMERA (1L, A Che-BEIR
46 (100:0.50:1.25:1.10:1.5:1.3: 1.
1:1.0:100) BREEVEMG, Wtk We4d /54 TLC
K& 353 11 M2 . E8-6 4id — & H - F
BEEENEHERAMEY 2 (435.6 mg). E8-9 ZLTTiK
ODS H: i, /K-FEE (100 : 0~0 : 100) B H A
JG 43N 6 AN, E8-9-5 4 Sephadex LH-20 F 1%
TRFRE-HEE =101 A &R RORA 0
E-/K-58 © 42, AFRE 3 mL/min, MK 210,
236 nm) 3F4LEY 9 (15.6 mg). E8-10 FEMHE
Sephadex LH-20 il (& HGe-HEE 1 1) it
T8, 15301 ES-10-2 LI ODS i, /K-
FEE (100 © 0~0 : 100) BHEE LS, #5301 E8-10-
2-5 Witgr, SIEMREERAE A, FI Chi-FE R 2.0
(100:0.50:1.25:1.10:1.5:1.3:1.1: 1.
0:100) BEEEVEHG, 2% mRum s s (FFEE
/K 35165, PRFUfE 3 mL/min, &IIPEK 205,
228 nm) HFEHLEY) 1 (2.5mg). E8-5 ZJF i ODS
FEfait, JK-FEE (100 0 0~0 : 100) BEEEHMS,
2t Sephadex LH-20 H:tail ( & H E-FHEE 1 1D
H) 2% = R > S AR 2L 5 3(23.6 mg ). 4(2.6
mg). 5 (66.0mg). 7 (2.0mg). 8 (2.5mg) F110
(8.8 mg)-
3 HEE

WA 1: YOIRE R CRED, WKRERRR- A FE 5
WBE, [a]f +97.5° (¢0.16, MeOH); HR-ESI-MS
o HES> T8 T m/z: 555.186 8 M —H]™ (iH5M4
555.186 6, CaoH31011), M 73T A CooH32011,
THEH AR 14,

'H-NMR (600 MHz, DMSO-ds) i (& 1),
TR ER 3 MERRTES on 6.90 (1H, dd, J =
10.0, 4.5 Hz, H-3), 5.94 (1H, d, J= 10.0 Hz, H-2), 5.68

(1H, d, J = 2.0 Hz, H-6); fERHXERA 1 MHE
R T155 on3.30 BH, s); 3 NI FI5 5 oul.75
(3H, s, H-21), 1.41 (3H, s, H-28) , 1.32 (3H, s, H-19).
BC-NMR (150 MHz, DMSO-de) % H#E7R 29 N5
T, P EdE 1 A EBREIRE S oc 202.3 (C-1), 3
MEEBRIERE S Oc 172.9 (C-15), 171.9 (C-18), 170.9
(C-26); 2 LHXEERKIE 5 oc 142.7 (C-3), 135.5 (C-6),
131.6(C-5),128.5(C-2); 7 MEAWIES 6¢83.7 (C-
13), 82.2 (C-20), 81.4 (C-14), 77.3 (C-17), 76.1 (C-22),
75.7 (C-4), 67.5 (C-7) LUK 1 MHEAEKES oc
56.1, HSQC & &l (£ 1D # EHEAHIEN IR EE T it
TS, B R R I S IR S 3a-
hydroxy-2,3-dihydro-4, 7-didehydroneophysalin B %%
WHER, AFEZATET A B I EHAREERA,
*x1 AW 1HSIE (600 MHz). FRiZ (150 MHz) iR
)=
Tablel 'H-NMR (600 MHz) and '*C-NMR (150 MHz) data
of compound 1

Bl o KA S

1 2023C —

128.5 CH 5.94 (1H, d,J=10.0 Hz)
142.7 CH 6.90 (1H, dd, /= 10.0, 4.5 Hz)

75.7 CH 4.14(1H,d,J=4.5 Hz)
1316 C —
135.5 CH 5.68 (1H, d,J=2.0 Hz)

67.5 CH 4.45(1H, ddd, J=8.4,4.5,2.0 Hz)

50.9 CH 2.67 (1H, dd, J=12.8, 8.4 Hz)

37.0 CH 2.27 (1H,dd,J=12.8, 7.6 Hz)

516 C  —

17.6 CH> 1.95 (1H, m), 1.84 (1H, m)

25.1 CH, 2.07 (1H, m), 1.86 (1H, m)

13 83.7C —

14 814C —

15 1729C —

16 489 CH 3.05(1H,s)

17 773C —

18 1719C —

19 202 CH; 1.32(3H,s)

20 822C —

21 209 CHs 1.75(3H, s)

22 76.1 CH 4.55(1H, m)

23 30.3 CHz 2.03(1H,dd,J=148 40Hz),1.71 (1H,d,J= 148 Hz)

24 283C —

25 40.0 CH 3.01 (1H,dd,J=12.0,5.1 Hz)

26 1709 C —

27 60.0 CH, 4.55 (1H, m), 3.49 (1H, dd, J= 129, 5.1 Hz)

28  30.0 CHs 1.41(3H,s)
-OCH; 56.1 CHs 3.30 (3H, s)
7-OH 4.61 (1H, d, J=4.5 Hz)
13-OH 6.66 (1H, s)

O 00 3 N U B W

—_ e
N = O
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'H-'H COSY & (K 2), 44 A. B LA
& KA. H-2/H-3/H-4 {KIRAHK, H-6/H-7/H-8/H-
9 KXAHIE, H-7/7-OH AHK. £ HMBC i (K] 2)
H, AT DOER B A NI AR RS S H-19 (6n 1.32)
5 C-1 (0c 202.3). C-5 (dc 131.6)~ C-10 (5c 51.6)-
C-9 (5c 37.0)fHC, MIMHE on1.32 &b H A E 5 H
H-19 {55 ; H-2 (du 5.94)/C-1 (¢ 202.3). C-4 (¢
75.7)« C-10 (6c 51.6) LA J H-3 (6u 6.90)/C-1 (5c
202.3). C-5 (dc 131.6). C-4 (6c 75. 7)€ 5 1 il
PRIEIHEARBAEAE ;. H-6 (On 5.68)5 C-4 (6c 75.7)~
C-10 (6c 51.6) FHIRME 73— WAL E ;. 7-OH
(614.61)/C-6 (6c 135.5). C-7 (6c 67.5)HiE ond.61 N
FRELEUE T IR e HHEBURAE C-7; -OCH; (013.30)5
C-4 (dc 75.7) FHIRHHE HAZEIU T C4.

'H-'H COSY =—
HMBC —»

2 &1 $FEE 'H-'H COSY #1 HMBC #HXES
Fig. 2 Key 'H-'H COSY and HMBC correlations of

compound 1

7£ NOESY & (& 3), H-4 (6u4.14)5 H-7 (O
4.45)fH5%, H-19 (o4 1.32)5 4-OCH; (du 3.30)HH%,
$27~ H-19 11 4-OCH; »2 B #4284, H-4 (6n 4.14)5 H-
7 (0n4.45)7% o R, HHEN 7-OH O B 478, AT
WEWEY) 1AL B IR AHXS AL . Gl Xoray 55
T 5, mA&REZLEWH 4 XN
(4B,7B,140,16B,220,255)-(16,24-cyclo-13,14-secoer gosta-
2,5-diene-15,18,26-trioicacid,14,17:14,27-diepoxy-7,
13,20,22-tetrahydroxy-1-oxo-y-lactone-d-lactone  ( &
4), % Sci-Finder Fi%, AR WAERIHALEY),
1 % N 4B-methoxy-7B-hydroxyneophysalin B, H13C
AR E = X1,

WEY) 2: TEEHIRG & (R, IRERIR-Fr 5
figt TS0, [a]y —36.8° (¢ 3.2, MeOH), HR-ESI-MS

\

3 WEY1 FEENOESY HXES
Fig.3 Key NOESY correlations of compound 1

B4 WA X-B805
Fig. 4 X-ray spectrum of compound 1

m/z: 509.1810 [M—H,O+H]" (it % 1H 508.181 2,
CasHa9O00), HEMIHAHXT 4> F i &y 526, 45& 'H H
BC-NMR #6220 7508 CasHzoO010, THEA
MAIE N 14, "H-NMR (600 MHz, DMSO-ds) J 6.58
(1H, ddd, J = 10.2, 4.9, 2.3 Hz, H-3), 6.54 (1H, s,
13-OH), 5.97 (1H, dd, J=10.1, 4.3 Hz, H-7), 5.75 (1H,
dd, J=10.2, 2.3 Hz, H-2), 5.72 (1H, dd, J=10.1, 1.5
Hz, H-6), 4.62 (1H, dd, J = 4.3, 1.4 Hz, H-22), 4.24
(1H, d, J = 13.4 Hz, H-28), 4.05 (1H, dd, J = 13.4, 2.6
Hz, H-27), 3.00 (1H, s, H-16), 2.97 (1H, dd, J = 11 .4,
2.8 Hz, H-25), 2.82 (1H, m, H-8), 2.59 (1H, d, J=19.7
Hz, H-4), 2.25 (2H, dd, J = 8.4, 5.2 Hz, H-12), 2.13
(1H, td, J = 9.6, 4.5 Hz, H-9), 2.03 (1H, dd, J = 14.8,
4.4 Hz, H-23), 1.89 (1H, d, J = 13.8 Hz, H-23), 1.69
(3H, s, H-21), 1.37 (3H, s, H-28), 0.97 (3H, s, H-19);
BC-NMR (150 MHz, DMSO-ds) 6: 202.7 (C-1), 173.1
(C-18), 172.8 (C-15), 170.5 (C-26), 142.0 (C-3), 130.4
(C-6), 128.2 (C-7), 127.6 (C-2), 83.3 (C-17), 82.9 (C-
14), 81.9 (C-20), 78.8 (C-13), 76.2 (C-22), 72.2 (C-5),
60.7 (C-27), 53.4 (C-10), 47.5 (C-8), 47.3 (C-16),40.3 (C-
25),37.6 (C-4), 31.5 (C-9), 29.5 (C-23), 29.3 (C-28), 28.9
(C-12), 28.6 (C-24), 24.0 (C-11), 21.3 (C-21), 15.8 (C-
19). DA 8 5 ik iE 2ds — 208, M e
2 ARKEER Po A HIAA B inEdEiRkE,
ARG R RE TR Iz AP R A TIE XRD 434
EIRENEY SRR &R, TN P212121,
mo TR R NIRRT AN 4, LA REE 1.059,
Sk E WA 5.

5 &2 8 X-RRITH
Fig.5 X-ray spectrum of compound 2
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a3 BEARE S (& T [of
—63.6° (¢0.15,CHCl3). 'H-NMR (600 MHz, CDCls)
d:5.69 (1H, s, H-6), 3.68 (1H, m, H-3), 2.51 (1H, m, H-
4a), 2.40 (1H, m, H-4b), 2.24 (1H, m, H-8), 2.04 (1H,
m, H-12), 1.20 (3H, s, H-18), 0.93 (3H, d, J = 6.4 Hz,
H-21), 0.68 (3H, s, H-18); '*C-NMR (150 MHz,
CDCl3) d : 202.5 (C-7), 165.2 (C-5), 126.3 (C-6), 70.7
(C-3), 54.9 (C-17), 50.1 (C-9), 50.0 (C-14), 46.0 (C-8),
45.6 (C-24), 43.2 (C-13), 41.9 (C-4), 38.8 (C-12),
38.4 (C-11), 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-28), 21.4 (C-11), 20.0 (C-27), 19.2 (C-26),
19.1 (C-21), 17.5 (C-19), 12.1 (C-18), 12.1 (C-29). LA
RS SCER OB R — B0, MR AEY 3N
7-%84X-B-sitosterol.

EY 4. AEEPREGS (CZEFR); (o
—28.6° (¢0.39, CHCl3). 'H-NMR (600 MHz, CDCl3)
8:5.29 (1H, t, J= 1.9 Hz, H-6), 3.85 (1H, m, H-7), 3.55
(1H, m, H-3), 1.05 (3H, s, H-19), 0.93 (3H, d, J = 6.6
Hz, H-21), 0.85 (3H, m, H-26), 0.85 (3H, m, H-29),
0.69 (3H, s, H-18); '3C-NMR (150 MHz, CDCl3) ¢
143.4 (C-5), 125.4 (C-6), 73.3 (C-7), 71.4 (C-3), 55.9
(C-17), 55.3 (C-14), 48.2 (C-9), 45.8 (C-24), 42.9 (C-
13), 41.7 (C-4), 40.9 (C-8), 39.5 (C-12), 36.9 (C-1),
36.4 (C-10), 36.1 (C-20), 34.0 (C-22), 31.5 (C-2), 29.1
(C-25), 28.5 (C-16), 26.3 (C-15), 26.1 (C-23), 23.0 (C-
28), 21.1 (C-11), 19.8 (C-26), 19.1 (C-19), 19.0 (C-27),
18.8 (C-21), 12.0 (C-29), 11.8 (C-21). LI EHHE S5
BRIRIERY, S E A 4 8 TR I .

tEY 5. AEMAREHS (CZEFR); [of
-10.2° (¢0.56, CHCl3). "H-NMR (600 MHz, CDCls)
9:5.69 (1H, d, J= 1.6, H-6), 5.17 (1H, dd, J = 15.0, 8.7
Hz, H-22), 5.03 (1H, dd, J = 15.0, 8.7 Hz, H-23), 3.68
(1H, m, H-3), 1.21 (3H, s, H-19), 1.03 (3H, d, /= 6.6
Hz, H-21), 0.87 (3H, d, J = 6.4 Hz, H-26), 0.83 (3H, t,
J=1.5Hz, H-29), 0.81 (3H, d, J = 6.4 Hz, H-27), 0.70
(3H, s, H-18); 3C-NMR (150 MHz, CDCl3) 6: 202.3
(C-7), 165.2 (C-5), 138.2 (C-22), 129.6 (C-23), 126.3
(C-6), 70.7 (C-3), 54.9 (C-17), 51.4 (C-24), 50.2 (C-
14), 50.1 (C-9), 45.5 (C-8), 43.1 (C-13), 42.0 (C-4),
40.4 (C-20), 38.7 (C-12), 38.4 (C-10), 36.4 (C-1), 31.3
(C-2), 29.2 (C-16), 26.6 (C-15), 28.0 (C-25), 25.5 (C-
28), 22.5 (C-29), 21.6 (C-21), 21.4 (C-11), 21.2 (C-27),

19.2 (C-26), 17.3 (C-19), 12.0 (C-18). VA L¥HES
SCHRARE s — 20, B E A 5 O 3Btk
H85-5, 22-4-7-M

tE6: AEEHIRE & (& E-FEE;
[a]y —22.3° (¢ 0.06, CHCl3), 'H-NMR (600 MHz,
CDCls) 6: 5.29 (1H, s, H-6), 5.16 (1H, dd, J=15.2, 8.7
Hz, H-23), 5.03 (1H, dd, J = 15.2, 8.8 Hz, H-22), 3.85
(1H, m, H-3), 3.51 (1H, m, H-7), 1.05 (3H, s, H-18),
1.01 (3H, d, J = 6.4 Hz, H-21), 0.85 (3H, t, J = 6.4 Hz,
H-29), 0.80 (3H, d, J = 7.5 Hz H-26), 0.78 (3H, d, J =
7.5 Hz H-27),0.71 (3H, s, H-19); 3C-NMR (150 MHz,
CDCls) o0: 147.2 (C-15), 143.5 (C-5), 138.2 (C-22),
129.5 (C-23), 125.5 (C-6), 73.4 (C-7), 71.5 (C-3), 56.1
(C-17), 55.3 (C-14), 51.3 (C-24), 48.3 (C-9), 42.9 (C-
13), 41.8 (C-4), 40.9 (C-8), 40.4 (C-20), 39.5 (C-12),
37.0 (C-1), 36.5 (C-10), 31.9 (C-25), 31.6 (C-2), 29.2
(C-16), 25.4 (C-28), 21.3 (C-11), 21.1 (C-21), 21.1 (C-
27),19.2 (C-19), 19.0 (C-26), 12.1 (C-29), 12.0 (C-18).
DA 208 5 S E Bl — 3, Mo E a6
NG K5, 22- T 07-3B, TB- - HE

&Y 7: A g CRED: [o]F +86.4° (¢ 0.36,
CHCl3), HR-ESI-MS m/z:443.352 8 [M+H]" (it
B 443.352 5, Co9Ha7010), FHEMHARXT 437 Fi &8N
442, 454 "H-NMR Al BC-NMR EE#E 72 71N
CaoHus03, THEAEFE N 7. '"H-NMR (600 MHz,
CDCl3) §: 5.81 (1H, dd, J=17.4, 10.9 Hz, H-28), 5.69
(1H, d, J=1.5Hz, H-6), 5.19 (1H, dd, J=17.3, 1.3 Hz,
H-28), 5.14 (1H, dd, J= 10.9, 1.3 Hz, H-29), 3.67 (1H,
m, H-3), 2.51 (1H, m, H-4), 2.41 (1H, m, H-15), 2.39
(1H, m, H-4), 2.23 (1H, dd, J = 19.6, 8.9 Hz, H-8), 2.02
(1H, m, H-12), 1.95 (1H, m, H-1), 1.93 (1H, m, H-2),
1.89 (1H, m, H-16), 1.74 (1H, heptet, J = 6.9 Hz, H-25),
1.63 (1H, m, H-23), 1.61 (1H, m, H-2), 1.59 (1H, m, H-
11), 1.52 (1H, m, H-11), 1.49 (1H, m, H-9), 1.41 (1H,
m, H-22), 1.38 (1H, m, H-20), 1.37 (1H, m, H-23), 1.33
(1H, m, H-14), 1.28 (1H, m, H-16), 1.23 (1H, m, H-15),
1.22 (1H, m, H-1), 1.19 (3H, s, H-19), 1.13 (1H, m, H-
12), 1.09 (1H, m, H-17), 1.04 (1H, m, H-22), 0.93 (3H,
d, J= 6.9 Hz, H-21), 0.89 (3H, d, J = 6.9 Hz, H-26),
0.87 (3H, d,J=6.9 Hz, H-27),0.67 (3H, s, H-18); '3C-
NMR (150 MHz, CDCls) d: 202.4 (C-7), 165.2 (C-5),
142.7 (C-28), 126.3 (C-6), 113.1 (C-29), 77.8 (C-24),
70.7 (C-3), 54.7 (C-17), 50.1 (C-14), 50.1 (C-9), 45.5
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(C-8), 43.3 (C-13), 42.0 (C-4), 38.8 (C-12), 38.4 (C-
10), 36.5 (C-1), 36.2 (C-25), 36.0 (C-20), 35.0 (C-23),
31.3 (C-2), 29.9 (C-22), 29.2 (C-16), 26.4 (C-15),
21.4 (C-11), 19.1 (C-21), 17.7 (C-27), 17.5 (C-19),
16.6 (C-26), 12.1 (C-18). LA ¥ 5 TR IE
ool — 3R, MEENAEY T N (24R)-5, 28-
stigmastadiene-3, 24-diol-7-one.

&Y 8: HEMRK;: [a]d —56.2° (¢ 0.16,
CHCl3), HR-ESI-MS m/z: 443.353 3 [M+H]" it
H1H 443.3525, CaoHa7010), FEM AR 431 FiE N
442, %54 TH-NMR A1 BC-NMR ¥E#iE 72 73N
Ca9H4603, THEAMMEZ N 7. 'H-NMR (600 MHz,
CDCls) 6: 5.80 (1H, dd, J = 17.4, 10.9 Hz, H-28), 5.69
(1H, d, J= 1.5 Hz, H-6), 5.19 (1H, dd, J=17.3, 1.3 Hz,
H-28), 5.14 (1H, dd, J = 10.9, 1.3 Hz, H-29), 3.67 (1H,
m, H-3), 2.51 (1H, m, H-4), 2.41 (1H, m, H-15), 2.40
(1H, m, H-4), 2.24 (1H, dd, J=19.6, 8.9 Hz, H-8), 2.02
(1H, m, H-12), 1.95 (1H, m, H-1), 1.94 (1H, m, H-2), 1.89
(1H, m, H-16), 1.72 (1H, heptet, J = 6.9 Hz, H-25), 1.58
(1H, m, H-23), 1.64 (1H, m, H-2), 1.59 (1H, m, H-11),
1.52 (1H, m, H-11), 1.49 (1H, m, H-9), 1.41 (1H, m, H-
22), 1.38 (1H, m, H-20), 1.39 (1H, m, H-23), 1.33 (1H,
m, H-14), 1.28 (1H, m, H-16), 1.26 (1H, m, H-15), 1.21
(1H, m, H-1), 1.19 (3H, s, H-19), 1.13 (1H, m, H-12),
1.09 (1H, m, H-17), 1.03 (1H, m, H-22), 0.92 (3H, d,
J=6.9 Hz, H-21), 0.90 (3H, d, J = 6.9 Hz, H-26), 0.87
(3H, d,J=6.9 Hz, H-27), 0.68 (3H, s, H-18); '3C-NMR
(150 MHz, CDCl3) 6: 202.4 (C-7), 165.2 (C-5), 142.7
(C-28), 126.3 (C-6), 113.1 (C-29), 77.8 (C-24), 70.7 (C-
3), 54.6 (C-17), 50.1 (C-14), 50.1 (C-9), 45.5 (C-8),
43.2 (C-13), 42.0 (C-4), 38.8 (C-12), 38.4 (C-10), 36.5
(C-1), 36.3 (C-25), 36.0 (C-20), 34.7 (C-23), 31.3 (C-
2), 29.3 (C-22), 28.7 (C-16), 26.4 (C-15), 21.4 (C-11),
19.1(C-21),17.7(C-27),17.5 (C-19), 16.6 (C-26), 12.1
(C-18). DL EHHE 5 ClkHaE i dls — 3022, s
EEY) 8 1(24S)-5,28-stigmastadiene-3p,24-diol-7-
one, NLEW T WZE TR,

tEY 9: AEERRE S (& FR); (o
—21.3°(c 0.46, CHCl3). 'H-NMR (600 MHz, CDCl3)
9:5.62 (1H, d,J=1.0 Hz, H-6), 3.60 (1H, m, H-3), 1.14
(3H, s, H-19), 0.85 (3H, d, J= 6.4 Hz, H-21), 0.80 (3H,
d, J = 2.8 Hz, H-26), 0.79 (3H, d, J = 4.0 Hz, H-27),
0.61 (3H, s, H-18); '3C-NMR (150 MHz, CDCl;) ¢:

215.6 (C-24), 202.3 (C-3), 165.2 (C-5), 126.3 (C-4),
70.7 (C-7), 54.7 (C-17), 50.1 (C-14), 50.0 (C-9), 45.5
(C-8), 43.3 (C-13), 42.0 (C-6), 41.0 (C-25), 38.8 (C-
12), 38.4 (C-10), 37.3 (C-1), 36.5 (C-23), 35.4 (C-20),
31.3 (C-2), 30.0 (C-22), 28.6 (C-15), 26.4 (C-16), 21.4
(C-11), 18.8 (C-26), 18.5 (C-27), 18.5 (C-21), 17.5 (C-
19), 12.2 (C-18). LA I ¥4 5 STk 18 i £ 4 —
|, WS AAED 9 N 3B-FRHE-H S -5 457

EY 10: AEMAK; [a]) —86.7° (¢ 0.61,
CHCl3), HR-ESI-MS m/z:415.3129 [M+H]* G5
fHA 415.3212, CasHa303), HEMIFLABNT 20 F &N
414, 454 H M BC-NMR BUIE# & HS TR N
CorH4Os, THEAMEMEZ Y 7. 'H-NMR (600 MHz,
CDCls) 6 5.69 (1H, d, J = 1.5 Hz, H-4), 3.67 (1H, m,
H-7), 2.48 (1H, m, H-6), 2.45 (1H, m, H-1), 2.40 (1H,
m, H-16), 2.36 (1H, m, H-6), 2.36 (1H, m, H-2), 2.25
(1H, m, H-8), 1.96 (1H, m, H-11), 1.95 (1H, m, H-2),
1.89 (2H, m, H-15), 1.71 (1H, m, H-22), 1.62 (1H, m,
H-2), 1.55 (2H, m, H-11), 1.47 (1H, m, H-9), 1.37 (1H,
m, H-20), 1.31 (1H, m, H-14), 1.20 (3H, s, H-19), 1.12
(1H, m, H-12), 1.05 (1H, m, H-17), 0.92 (3H, d, J= 6.6
Hz, H-21), 0.68 (3H, s, H-18); *C-NMR (150 MHz,
CDCls) 8: 215.6 (C-24),202.3 (C-3), 165.2 (C-5), 126.3
(C-4), 70.7 (C-7), 54.7 (C-17), 50.1 (C-14), 50.0 (C-9),
45.5 (C-8), 43.3 (C-13), 42.0 (C-6), 41.0 (C-25), 38.8
(C-12), 38.4 (C-10), 37.3 (C-1), 36.5 (C-23), 35.4 (C-
20), 31.3 (C-2), 30.0 (C-22), 28.6 (C-15), 26.4 (C-16),
21.4(C-11), 18.8 (C-26), 18.5 (C-27), 18.5 (C-21), 17.5
(C-19), 12.2 (C-18). VA -Hd 5 CHkIfoE 5 —
R, e AW 10 N sargassuol A
4 g

AR (DB EMERNT) i 2RK
HH IR S R AE PR RS PR A Ay, R A A R R
WSS 73 A 03 B0 R 0 1 (2527 ARSI A
TR A HERE IR LRI 4 4y 5543 31 10 AN SRR
gy, HAaEm 1 i a, waEY 3~10 4
H XM B BRI RE VR
WEEE TR SRR, (R I 1 B R S K 25 5
JRAERER ALK IE, X TR G RS MR
HERETE .
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