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B, 3 NMR S50 E W E DI E5t . 5R BT R FLIR B IR 50% SR se i 4l 40 h 4> 5545 21 13 MU &4,
IMEEE N (3S, 6R)-3-57 R E-6-(2-FAFL A )2, 5-WREE ] (1), (3S, 65)-3-57 T 3-6-5 %2, 5-UREE /i (2). (38, 65)-3,
6--(2-FFENHL)-2, 5-URE W] (3). (3S, 65)-3, 6- S AEE-2, 5-WREE T (4). (3S, 6R)-3-(2-FFERHE)-6-53E-2, 5-WRik —
Fil (5)+ (3S, 68)-3-5¢ T F-6-EF-2, 5-IREE i (6)+ (3S, 68)-3-F P IE-6-XFFLFEHEFL-2, 5-IREE i (7). (3S, 6R)-3- ¢ HE-6-
XPFRFEARHE-2, 5-WRIGE [ (8)+ (3S, 6R)-3-(2-HIE PN HE)-6-Xf FR IR IE-2, 5-WRIE [ (9). (3S, 685)-3-57 T FE-6-Xf A I IE-2,
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65)-3-"FH-6-XFRFENREE-2, S-IRWE W] (13). 4518 AW 1~13 By RN ZEMY) T 4 S 43 5.

IR HAT 8 WRIE; (3S, 6R)-3-57 N FE-6-(2- LN IE)-2, 5-WRIE i (3, 65)-3-7F 1 5E-6-F1 A 3E-2, 5-WkEE —fil; (35, 65)-3-
S HE-6-K -2, 5-IRME i

hESES. R284.1 kAR ERRD: A MEHS: 0253 - 2670(2014)04 - 0471 - 05

DOI: 10.7501/j.iss1.0253-2670.2014.04.004

Piperazine constituents in fruits of Physalis alkekengi var. francheti
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Abstract: Objective To study the chemical constituents in the fruits of Physalis alkekengi var francheti. Methods The piperazine
constituents were isolated and purified with repeated silica gel column chromatography and RP-preparative HPLC. Their structures
were determined by NMR spectroscopy. Results Thirteen compounds were isolated and elucidated as (3S, 6R)-3-isopropyl-6-(2-
methyl propyl)-2, 5-piperazine diketone (1), (35, 65)-3-isobutyl-6-isopropyl-2, 5-piperazine diketone (2), (3, 6S5)-3, 6-two(2-methyl
propyl)-2, S-piperazine diketone (3), (35, 65)-3, 6-di-isopropyl-2, 5-piperazine di-ketone (4), (35, 6R)-3-(2-methyl propyl)-6-benzyl- 2,
S-piperazine diketone (5), (3S, 6S5)-3-isobutyl-6-benzyl-2, S-piperazine diketone (6), (3S, 6S)-3-isopropyl-6-(p-hydroxy benzyl)-2,
S-piperazine diketone (7), (3S, 6R)-3-isopropyl-6-(p-hydroxy benzyl)-2, 5-piperazine diketone (8), (3S, 6R)-3-(2-methyl propyl)-6-
(p-hydroxy benzyl)-2, S-piperazine diketone 9), (35, 65)-3-isobutyl-6-(p-hydroxy benzyl)-2, 5-piperazine diketone (10), (3S, 6S5)-3-
isopropyl-6-benzyl-2, 5-piperazine diketone (11), (3S, 6R)-3-isobutyl-6-(2-methyl propyl)-2, 5-piperazine diketone (12), and (3S,
65)-3-benzyl-6-(p-hydroxy benzyl)-2, 5-piperazine diketone (13). Conclusion Compounds 1—13 are firstly obtained from this plant.
Key words: Physalis alkekengi L. var. francheti (Mast.) Makino; piperazine; (35, 6R)-3-isopropyl-6-(2-methyl propyl)-2, 5-piperazine
diketone; (35, 65)-3-isobutyl-6-isopropyl-2, 5-piperazine diketone; (35, 65)-3-isopropyl-6-benzyl-2, S-piperazine diketone
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ST RAMIMGET CHARATIL), LR, F10 .
Fa A 2. WIS (R H ) Fid
BT RN ER A FEARZ . BB A,
ChEZi) 2010 Fh—#Bicd, HRR. 3, T
5%, HAWHR. . MR, FIRSEER,
T B RPZIR . MEAR], SME IR
W0 BT AN ) 24 FH 3502 14 e 4 9 94 A
FARIES, AHEFTIRE WA 2L AR 50%
LR ALy vh oy AT I 13 MIRVESRA S, 73
HMEEN (3S, 6R)-3-F7 A HE-6-(2- LA HE)-2, 5-Uk
& /i [(3S, 6R)-3-isopropyl-6-(2-methyl propyl)-2,
5- piperazine diketone, 1]+ (3S, 65)-3-5F ] F&-6-5F 4
2, 5-WRHE i [(3S, 6S)-3-isobutyl-6-isopropyl-2,
5-piperazine diketone, 2]. (35, 65)-3, 6- -(2- I IL P
Fy-2, 5-WRME W [(3S, 6S)-3, 6-di-(2-methyl
propyl)-2, 5-piperazine diketone, 3]. (3S, 6S5)-3, 6-—
FEAHE-2, S-UREE R [(3S, 685)-3, 6-di-isopropyl-2,
5-piperazine diketone, 4]. (3S, 6R)-3-(2-F F: A %)-6-
H-2, S-WRME i [(3S, 6R)-3-(2-methyl propyl)-
6-benzyl-2, 5-piperazine diketone, 5]+ (3S, 65)-3-5F
T He-6-NFE-2, 5-WRME —fld [(3S, 6S)-3-isobutyl-6-
benzyl-2, 5-piperazine diketone, 6]+ (3S, 65)-3-7F A
Fe-6- X B RN IR -2, 5-URE W [(3S, 6S)-3-
isopropyl-6-(p-hydroxy  benzyl)-2, 5-piperazine
diketone, 7]+ (3S, 6R)-3-57 N IE-6-X FEFEFIE-2, 5-
WK i [(3S, 6R)-3-isopropyl-6-(p-hydroxy benzyl)-
2, 5-piperazine diketone, 8]. (38, 6R)-3-(2-H1F& A
Fo)-6-XF FR IR -2, S-URME i [(3S, 6R)-3-(2-
methyl propyl)-6-(p-hydroxy benzyl)-2, 5-piperazine
diketone, 9]+ (3S, 6S5)-3-7¢ | JE-6-X e AL W IE-2, 5-
WRIEE i [(3S, 6S5)-3-isobutyl-6-(p-hydroxy benzyl)-
2, 5-piperazine diketone, 10]. (3S, 65)-3-5 N 3E-6-
HIE-2, 5-WRME W [(3S, 6S)-3-isopropyl-6-benzyl-
2, 5-piperazine diketone, 11]+ (35, 6R)-3-5F | %t-6-(2-
FIL P 3E)-2, 5-WREE ] [(3S, 6R)-3-isobutyl-6-(2-
methyl propyl)-2, 5-piperazine diketone, 12]. (35, 65)-
3-RIL-6-(CHf FR LA ALY -2, S-DRIE i [(3S, 6S)-3-
benzyl-6-(p-hydroxy benzyl)-2, 5-piperazine diketone,
13]. WEW) 113 By E IR zBEYH o B 2.
1 EFESHH

Bruker AM—400 %% 384k il 4 (4 [
Bruker A 7] ), Magna FTIR—750 24 {# B AR 4 21 4p
a4 (E[E Nicolet 22 F] ), Thermo Finnigan A A

MAT—95 BUBTiEAX, & 0B (i (3E1E Waters
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s 2 K25 2 27 Bt T4k H 3800% 58 8 I I RHIR 2% & bl
Y8 KT 98 Physalis alkekengi L. var. franchetii (Mast.)
Makino (P15, JAEYIARA (20070923) fEi8 T4
AT s 2 KRR AT
2 BRSNS

BRAT %6 6 kg, JH 70% L BEIRIAHEEL 2 7%,
W2 h, PR ORI B SRR 1.5 kg
W FLREAT R AL BB AT €385, A IR K 22 50%
95% LML, 430 #3 BIZK P4l 53« 50% LGk
JRZH 23 A1 95% L BEVEMLZH 7Y « b 50% L BE Ve
53 (100 g wE AT il , S be-HREC9 ©
1—0: 1) BREEUEN, 702545330 9 N4> Fr. 2-1~
Fr. 2-9, Fr. 2-3 ikt (i, FH =& fe- e
(10 : 11 0 1) BREEMEIAGS] 5 AN Fr. 2-3-1~
Fr. 2-3-5, Horp Fr. 2-3-1 £ ODS #: (%1% & HPLC
AR EY 5 (33 mg), Fr.2-3-4 &3 K &2 ODS
FE 18 S HPLC 43 2I46-59) 7 (20 mg). 10 (30
mg). 13 (21 mg). Fr. 2-4 Ll rEfRAE (g, —
AT RE-FEE (90 11 1) BAEELmAS 7 44
5y Fr. 2-4-1~Fr. 2-4-7, I Fr. 2-4-1 &5 ODS
K HPLC 5324654 2 (32 mg). 4 (25 mg).
6 (28 mg). 11 (20 mg). 12 (18 mg), Fr. 2-4-2
£k ODS H: 4l 2 HLPC 55846 &4 1(13 mg)-
3 (46 mg), Fr.2-4-5 itk OIS 2L E Y
9 (18 mg), Fr.2-4-7 &Ik (L 1E1S 2L &9
8 (23 mg).
3 HFHETE

a1 BETEEMA, UV (m):
205; ESI-MS m/z: 213[M]"; 2 F20 C1iHyoN»050
'H-NMR (400 MHz, CsDsN) 6: 9.17 (1H, s, H-1), 4.12
(1H, dd, J = 0.8, 3.6 Hz, H-3), 9.05 (1H, s, H-4), 4.24
(1H, brd, J = 8.8 Hz, H-6), 2.60 (1H, m, H-7), 1.17
(3H, d, J= 6.8 Hz, H-8), 1.11 (3H, d, J = 6.8 Hz, H-9),
2.12 (1H, m, H-10a), 1.87 (1H, m, H-10b), 2.16 (1H,
m, H-11), 0.94 (3H, d, J = 6.0 Hz, H-12), 0.93 (3H, d,
J = 6.0 Hz, H-13); ""C-NMR (100 MHz, CsDsN) 6:
169.6 (C-2), 61.0 (C-3), 168.0 (C-5), 53.8 (C-6), 32.7
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(C-7), 19.4 (C-8), 17.6 (C-9), 45.4 (C-10), 24.6
(C-11), 21.6 (C-12), 23.5 (C-13). LA E%¥E 5 SCkik
P, MEEASY 1 N (3S, 6R)-3-FE N IE-
6-(2- TPV FE)-2, 5-WRIGE i o

wEW 2. ABRTERMA; UVASH (nm):
205; ESI-MS m/z: 213 [M]"; 43 T3 C1{Ha0N,05.
'H-NMR (400 MHz, CsDsN) &: 8.82 (1H, s, H-1), 4.17
(1H, dd, J = 0.8, 3.6 Hz, H-3), 8.82 (1H, s, H-4), 4.11
(1H, dd, J= 0.8, 3.6 Hz, H-6), 2.69 (1H, m, H-7), 1.11
(3H, d, J = 6.8 Hz, H-8), 0.93 (2H, m, H-9), 0.90 (3H,
t,J = 7.2 Hz, H-10), 1.45 (1H, m, H-11), 1.18 (3H, d,
J = 6.8 Hz, H-12), 1.19 (3H, d, J = 6.8 Hz, H-13);
BC-NMR (100 MHz, CsDsN) d: 168.6 (C-20), 60.6
(C-3), 168.6 (C-5), 60.1 (C-6), 39.1 (C-7), 15.8 (C-8),
25.1 (C-9), 12.2 (C-10), 32.1 (C-11), 17.6 (C-12), 19.4
(C-13). VL%t 5 5cikapis —80"), etk &
24 (3S, 65)-3-5 | FH-6-FF N HE-2, 5-WRIE Ji .

&Y 3. At ERAR, UVX?:;SH (nm):
198; ESI-MS m/z: 249 [M+Na]"; %4> 75 h
226, 4+ T CppHnN,0,. 'H-NMR (400 MHz,
CsDsN) 6: 9.27 (1H, s, H-1), 4.30 (1H, dd, J= 0.8, 3.6
Hz, H-3), 9.27 (1H, s, H-4), 4.30 (1H, dd, J = 0.8, 3.6
Hz, H-6), 2.11 (2H, m, H-7), 1.90 (1H, m, H-8), 0.93
(3H, d, J = 6.0 Hz, H-9), 0.94 (3H, d, J = 6.0 Hz,
H-10), 2.11 (2H, m, H-11), 1.90 (1H, m, H-12), 0.93
(3H, d, J = 6.0 Hz, H-13), 0.94 (3H, d, J = 6.0 Hz,
H-14); "“C-NMR (100 MHz, CsDsN) d: 169.6 (C-2),
54.2 (C-3), 169.6 (C-5), 54.2 (C-6), 45.1 (C-7), 24.7
(C-8), 21.6 (C-9), 23.4 (C-10), 45.1 (C-11), 24.7
(C-12), 21.6 (C-13), 24.7 (C-14). LL_E%¥s 15 Sk
WS, MU EA 3 M (3S, 68)-3, 6--(2-H
FEPHE)-2, 5-WRIE i .

e 4: ARTEHBBA, UV (hm):
198; ESI-MS m/z: 221 [M+Na]"; FIXH4> 7 i8N
198, 4r ¥ CioH;sN,0». 'H-NMR (400 MHz,
CsDsN) 6: 8.93 (1H, s, H-1), 4.10 (1H, dd, J=2.4, 2.6
Hz, H-3), 8.93 (1H, s, H-4), 4.10 (1H, dd, J=2.4, 2.6
Hz, H-6), 2.66 (2H, m, H-7, 10), 1.11 (6H, d, J = 6.8
Hz, H-8, 11), 1.12 (6H, d, J = 6.8 Hz, H-9, 12);
BC.NMR (100 MHz, CsDsN) J: 168.6 (C-2), 60.7
(C-3, 6), 168.6 (C-5), 48.8 (C-7, 10), 17.6 (C-8, 11),
32.3(C-9, 12). LA %5 scipanis — 50, #s e
&M 4 (38, 68)-3, 6- RN FE-2, 5-WRIE .

& 5: AOEEBMA, UV (nm):
198; ESI-MS m/z: 261 [M]"; 4312\ C1sHyoN>0,.
'H-NMR (400 MHz, CsDsN) 6: 9.20 (1H, s, H-1), 4.65
(1H, dd, J = 0.8, 3.6 Hz, H-3), 9.28 (1H, s, H-4), 4.10
(1H, d, J = 10.0 Hz, H-6), 1.58 (2H, m, H-7), 1.87
(1H, m, H-8), 0.78 (3H, d, J = 6.8 Hz, H-9), 0.82 (3H,
d, J = 6.8 Hz, H-10), 3.53 (1H, dd, J = 5.6, 13.6 Hz,
H-11a), 3.27 (1H, dd, J = 4.4, 13.6 Hz, H-11b), 7.22
(1H, d, J = 8.4 Hz, H-13), 41 (1H, d, J = 8.4 Hz,
H-14), 7.22 (1H, m, H-15), 7.41 (1H, d, J = 8.4 Hz,
H-16), 7.22 (1H, d, J= 8.4 Hz, H-17); "*C-NMR (100
MHz, CsDsN) 6: 168.8 (C-2), 57.3 (C-3), 167.5 (C-5),
53.9 (C-6), 44.9 (C-7), 24.2 (C-8), 23.3 (C-9), 21.4
(C-10), 40.9 (C-11), 137.2 (C-12), 128.8 (C-13), 131.0
(C-14), 127.3 (C-15), 131.0 (C-16), 128.8 (C-17). LA
¥ scwkaE 2, St e s o8 (3,
6R)-3-(2-F JE A AL )-6-"FHE-2, 5-WRME — i .

W& 6: AGTEHMA, UV (nm):
198; ESI-MS m/z: 261 [M]": 43 X C15sHy0N,055
'H-NMR (400 MHz, CsDsN) d: 7.22 (2H, d, J = 8.4
Hz, H-14, 17), 8.98 (1H, s, H-1), 4.61 (1H, brs, H-3),
9.14 (1H, s, H-4), 4.10 (1H, brs, H-6), 1.25 (1H, m,
H-7), 1.01 (3H, d, J = 6.8 Hz, H-8), 1.45 (1H, m,
H-9a), 1.05 (1H, m, H-9b), 0.78 (3H, t, J = 7.2 Hz,
H-10), 3.49 (2H, d, J = 5.6 Hz, H-11), 7.05 (1H, d, J =
8.4 Hz, H-13), 7.22 (1H, m, H-15), 7.42 (1H, d, J =
8.4 Hz, H-16); C-NMR (100 MHz, CsDsN) 6: 168.2
(C-2), 57.1 (C-3), 167.5 (C-5), 60.5 (C-6), 39.4 (C-7),
12.1 (C-8), 24.3 (C-9), 15.6 (C-10), 40.8 (C-11), 137.2
(C-12), 128.8 (C-13), 130.8 (C-14), 127.1 (C-15),
130.8 (C-16), 128.8 (C-17). LA Eh 5 3cikifoE—
#, WS EEW 6 M (3S, 65)-3-5F T -6 -
2, 5-WRME i .

a7 BETEEMA, UV (m):
198; ESI-MS m/z: 263 [M]"; 4> 12\ C14H gN>O50
'H-NMR (400 MHz, CsDsN) §: 7.35 (2H, d, J = 8.4
Hz, H-12, 16), 7.05 (2H, d, J = 8.4 Hz, H-13, 15), 9.05
(1H, s, H-1), 4.09 (1H, dd, J = 0.8, 3.6 Hz, H-3), 9.12
(1H, s, H-4), 4.55 (1H, dd, J = 0.8, 3.6 Hz, H-6), 2.38
(1H, m, H-7), 0.91 (3H, d, J = 6.8 Hz, H-8), 1.18 (3H,
d, J = 6.8 Hz, H-9), 3.43 (1H, dd, J = 6.4, 13.6 Hz,
H-10a), 3.41 (1H, dd, J = 4.4, 13.6 Hz, H-10b);
BC-NMR (100 MHz, CsDsN) d: 167.7 (C-2), 61.1
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(C-3), 168.1 (C-5), 57.5 (C-6), 32.7 (C-7), 19.3 (C-8),
17.3 (C-9), 40.5 (C-10), 128.8 (C-11), 132.0 (C-12),
116.3 (C-13), 158.2 (C-14), 116.3 (C-15), 132.0 (C-
16). LA X 5 scmkiiE 807, e am 7
(S, 65)-3-51 N HE-6- X FRIE R IE-2, 5-WRIE i .

L& 8: AETEMA, UVAL (nm):
197; ESI-MS m/z: 263 [M]"; 4> T3 C14H sN,O50
'H-NMR (400 MHz, CsDsN) d: 7.35 (2H, d, J = 8.4
Hz, H-12, 16), 7.05 (2H, d, J = 8.4 Hz, H-13, 15), 9.12
(1H, s, H-1), 4.62 (1H, dd, J = 0.8, 3.6 Hz, H-3), 9.21
(1H, s, H-4), 4.14 (1H, d, J = 10.0 Hz, H-6), 1.64 (1H,
m, H-7), 0.87 (3H, d, J = 6.4 Hz, H-8), 0.89 (3H, d,
J = 6.4 Hz, H-9), 3.54 (1H, dd, J = 5.2, 13.6 Hz,
H-10a), 3.23 (1H, dd, J = 4.4, 13.6 Hz, H-10b);
BC.NMR (100 MHz, CsDsN) &: 167.8 (C-2), 57.5
(C-3), 168.9 (C-5), 53.9 (C-6), 24.2 (C-7), 23.4 (C-8),
214 (C-9), 45.0 (C-10), 127.1 (C-11), 132.2 (C-12),
116.3 (C-13), 158.2 (C-14), 116.3 (C-15), 132.0 (C-16).
DL Sk iE — 8, M e A 8
(3S, 6R)-3- 57 N FE-6-XF FRIL A FH -2, S-WRIE il .

ey 9: FHELEEMA, UV (m):
199; ESI-MS m/z: 277 [M]": 20 13X C1sHaN,05.
'H-NMR (400 MHz, CsDsN) &: 9.13 (1H, s, H-1), 4.14
(1H, dd, J = 0.8, 3.6 Hz, H-3), 9.23 (1H, s, H-4), 4.63
(1H, d, J = 10.0 Hz, H-6), 1.65 (1H, ddd, J = 4.0, 9.2,
13.6 Hz, H-7a), 0.97 (1H, ddd, J = 4.8, 10.0, 13.6 Hz,
H-7b), 1.92 (1H, m, H-8), 0.87 (3H, d, J = 6.8 Hz,
H-9), 0.89 (3H, d, J = 6.8 Hz, H-10), 7.37 (1H, d, J =
8.4 Hz, H-13), 7.07 (1H, d, J = 8.4 Hz, H-14), 7.37
(1H, d, J = 8.4 Hz, H-16), 7.37 (1H, d, J = 8.4 Hz,
H-17); "“C-NMR (100 MHz, CsDsN) d: 169.0 (C-2),
57.5 (C-3), 167.8 (C-5), 53.9 (C-6), 45.0 (C-7), 24.2
(C-8), 23.4 (C-9), 21.4 (C-10), 40.0 (C-11), 127.0
(C-12), 132.4 (C-13), 116.3 (C-14), 158.2 (C-15), 16.3
(C-16), 132.4 (C-17). LA_b %4 5 ek — 3™,
BB 9 h (3S, 6S)-3-(2-F LR 3k)-6-%1 2
FERHE-2, 5-WRBE i

& 10: HETERMA, UV (nm):
198; ESI-MS m/z: 277 [M]"; %3 73X C15Hy0N03.
'H-NMR (400 MHz, CsDsN) J: 7.35 (2H, d, J = 8.4
Hz, H-13, 17), 7.05 (2H, d, J = 8.4 Hz, H-14, 16), 8.99
(1H, s, H-1), 4.09 (1H, dd, J = 0.8, 3.6 Hz, H-3), 9.15
(1H, s, H-4), 4.57 (1H, dd, J = 0.8, 3.6 Hz, H-6), 2.06

(1H, m, H-7), 1.05 (3H, d, J = 6.8 Hz, H-8), 1.47 (2H,
m, H-9), 0.83 (3H, t, J = 6.8 Hz, H-10), 3.43 (1H, dd,
J =64, 13.6 Hz, H-11a), 3.41 (1H, dd, J = 4.4, 13.6
Hz, H-11b); “C-NMR (100 MHz, CsDsN) 6: 167.6
(C-2), 60.6 (C-3), 167.9 (C-5), 57.3 (C-6), 39.4 (C-7),
15.7 (C-8), 24.4 (C-9), 12.1 (C-10), 40.3 (C-11), 127.5
(C-12), 132.0 (C-13), 116.3 (C-14), 158.1 (C-15),
116.3 (C-16), 132.0 (C-17). L% 5 SRR iE—
HO, W e 10 2 (38, 65)-3-5 1 3E-6-X1
FEIL-2, 5-WRIE .

e 1 ABTEEBBA, UV S (am):
198; ESI-MS m/z: 279 [M+Na]"; 73 738 C14H sN,0,.
'H-NMR (400 MHz, CsDsN) §: 7.23 (2H, d, J = 8.4
Hz, H-12, 16), 7.40 (2H, d, J = 8.4 Hz, H-13, 15), 9.03
(1H, s, H-1), 4.04 (1H, d, J = 3.2 Hz, H-3), 9.13 (1H,
s, H-4), 4.58 (1H, m, J = 4.4 Hz, H-6), 2.35 (1H, m,
H-7), 1.06 (3H, d, J = 7.2 Hz, H-8), 0.84 (3H, d, J =
6.8 Hz, H-9), 3.46 (1H, dd, J = 6.4, 13.6 Hz, H-10a),
3.43 (1H, dd, J = 4.4, 13.6 Hz, H-10b), 7.17 (1H, m,
H-14); PC-NMR (100 MHz, CsDsN) 6: 167.6 (C-2),
61.0 (C-3), 167.9 (C-5), 57.2 (C-6), 32.7 (C-7), 19.3
(C-8), 17.1 (C-9), 45.7 (C-10), 137.5 (C-11), 130.7 (C-
12), 128.8 (C-13), 127.1 (C-14), 128.8 (C-15), 130.7
(C-16). Lh_F¥ds 55 3cikapE — 80, e s
11 4 (3S, 65)-3-5 M FE-6-"155-2, 5-WRkE i,

e 12: FETEERBA, UV AR (am):
201; ESI-MS m/z: 227 [M]"; 43 T3 C12HuN»056
'H-NMR (400 MHz, CsDsN) 6: 9.01 (1H, s, H-1), 4.20
(1H, dd, J = 0.8, 3.6 Hz, H-3), 9.15 (1H, s, H-4), 4.28
(1H, brd, J = 8.8 Hz, H-6), 2.31 (1H, m, H-7), 1.17
(3H, d, J = 6.8 Hz, H-8), 2.17 (1H, m, H-9a), 1.83
(1H, m, H-9b), 0.90 3H, t, J = 7.6 Hz, H-10), 2.17
(1H, m, H-11a), 1.86 (1H, m, H-11b), 1.43 (1H, m,
H-12), 0.96 (3H, d, J = 6.4 Hz, H-13), 0.95 (3H, d, J =
6.0 Hz, H-14); "*C-NMR (100 MHz, CsDsN) 8: 169.4
(C-2), 60.4 (C-3), 167.9 (C-5), 53.8 (C-6), 39.5 (C-7),
15.9 (C-8), 25.0 (C-9), 12.1 (C-10), 45.1 (C-11), 24.7
(C-12),21.7 (C-13),23.5 (C-14). LL_-%¥s 5 Sk
8P, WS ERA 12 9 (3S, 6R)-3-5 ] -
6-(2-FF B A E)-2, S-DiRE il .

Ey 13 AGTEMA, UV (im):
198; ESI-MS m/z: 310 [M]"; 4> T2 C1sH sN>O30
'H-NMR (400 MHz, CsDsN) 6: 9.27 (1H, s, H-1), 4.47
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(1H, dd, J = 0.8, 3.6 Hz, H-3), 9.28 (1H, s, H-4), 4.47
(1H, dd, J = 0.8, 3.6 Hz, H-6), 3.28 (1H, dd, J = 4.0,
13.6 Hz, H-7a), 2.60 (1H, dd, J = 8.8, 13.6 Hz, H-7b),
7.10 (1H, d, J = 8.4 Hz, H-9), 7.34 (1H, d, J = 8.4 Hz,
H-10), 7.18 (1H, m, H-11), 7.34 (1H, d, J = 8.4 Hz,
H-12), 7.10 (1H, d, J = 8.4 Hz, H-13), 3.19 (1H, dd,
J = 4.0, 13.6 Hz, H-14), 2.67 (1H, dd, J = 7.2, 13.6
Hz, H-14), 7.28 (1H, d, J = 8.4 Hz, H-16), 7.25 (1H, d,
J=8.4Hz, H-17), 7.25 (1H, d, J = 8.4 Hz, H-19), 7.28
(1H, d, J = 8.4 Hz, H-20); “C-NMR (100 MHz,
CsDsN) 0: 166.5 (C-2), 56.8 (C-3), 166.2 (C-5), 56.6
(C-6), 40.7 (C-7), 126.6 (C-8), 129.8 (C-9), 115.5
(C-10), 126.2 (C-11), 115.5 (C-12), 129.8 (C-13), 39.8
(C-14), 136.9 (C-15), 130.8 (C-16), 128.0 (C-17),
149.3 (C-18), 128.1 (C-19), 131.1 (C-20). LA E¥3 5
SCHRARE 8, M E W 13 4 (3S, 68)-3-7F
BE-6-CRHE LR IE)-2, S-DRGE i«
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