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RHFE (). BOBEREEE 3). LABRELHEE (). KR LEFE A (5). motrilin (6). FHHIEST (. &
TR (8), WA HIETEH (9). 12, 15-RFEHBEEZH (100, Gt bW 4 F110 5 RN E R T rh B 153,
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12,15-cis-squamostatin A

&35 K Annona squamosa Linn. R 75 FE
HE R, ERER TV SRR S
J M DX A RS B . s R S A — 2R
A AE R BE N R S RN B 4 B N B, T
He 52 IEN . T ke P B R v 1) DU U A S 5
W HEVE S EIE A, AR DMOANE, b
RGeS B BB S KR LA
PR DY Sk 2R 8 75 5 P T A Y2 7 S BR PR A4 A e
iR R,

ARSI e oh KM T AT R I, S
T 26 MEEY), IAGEF AR 10 ASXY G
TR AER, 530 03 54 1% (bullatacin, 1)+
& 7 ¥ (squamocin, 2). X L MEE EH &=
OB R E RN R
( isodesacetyluvaricin , 4). KL E/ E A
(uvarigrandin A, 5). motrilin (6). FZHFIETT
(squamostatin D, 7). #w# X (squamostatin
E, 8). = (squamostatin A, 9). 12, 15-
I T 75 B B 52 (12, 15-cis-squamostatin A, 10).

( desacetyluvaricin , 3 )

UgFSEEA: 2011-06-18

1 #R5NE

X—4 B w0 A CAE B 2R s AR AT B
7]); Brucker ACF—500P HUiZHEILHRIL; ESI Q1
JRREAN s 32 (0% Rkl GO R (i FH A (100~
200, 200~300 H> BINH BifREL T 77 s fr
FAAG 2R A o et

IR AT ARERIE, G i B 2R AR 2 A B
MRaEAT 27 e AT 558 Annona squamosa Linn.
Ty
2 EBESEB

% 345K Annona squamosa Linn. #fF (10 kg)
T JE B e R, SUOBIE, 1B IR IR r
B 2 kg, WATHENAE (A1, A i TE-I5 R £ 1 TP
BEEUENE, R RERG I RISy, PR R IR
FERE sl % TLC 264k, B2 aH 1 (40 mg). 2
(83 mg) 3 (41 mg). 4 (58 mg). 5 (38mg). 6 (32
mg). 7 (68 mg). 8 (62 mg). 9 (80 mg). 10 (28 mg).
3 HMETE

EW 1 AOENRIEA, mp74~75 C, 5
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W TRBIIHH (ysxk-2010); 2011 4EITI50 4 558 S B 50 A RHIFESH HRITEH (79005 B R E I+ A &L H% BT H
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W A7 BER SR RS WL R ESI-MS m/z:
623 [M+H]", 645 [M+Na]", 661 [M+K] . "H-NMR
(300 MHz, CDCl;) 8: 7.19 (1H, d, J = 1.3 Hz, H-35),
5.10 (1H, dq, J = 6.9, 1.3 Hz, H-36), 3.82~3.96 (6H,
m, H-4, 16, 19, 20, 23, 24), 3.40 (1H, m, H-15), 2.52
(1H, d, J = 15.0 Hz, H-3), 2.42 (1H, m, H-3), 1.57
(4H, m, H-5, 25), 1.12~1.53 (30H, m, H-6~13, 26~
32), 1.42 3H, d, J = 6.9 Hz, H-37), 1.37 (2H, m, H-
33), 0.88 (3H, t, J = 7.5 Hz, H-34); “C-NMR (75
MHz, CDCls) 6: 174.6 (C-1), 131.1 (C-2), 69.9 (C-4),
74.1 (C-15), 71.2 (C-24), 151.8 (C-35), 77.9 (C-36),
19.1 (C-37), 82.3~83.2 4 4 MR 1155, Ad<1.5,
BC-NMR (% 1). 'H-NMR. MS KB b3 550
BRIRE — 8, BRI A 1 NIEE R

tEY 2: ABMA, mp 34~35 C, WS
TR OME A0 PR HUAR: ESI-MS m/z: 623
[M+H]", 645 [M+Na]", 661 [M+K]. 'H-NMR
(300 MHz, CDCls) 6: 6.99 (1H, d, J = 1.5 Hz, H-35),
5.07 (1H, dq, J = 6.9, 1.5 Hz, H-36), 3.82~3.96 (13H,
m, H-16, 19, 20, 23, 24), 3.48 (1H, m, H-28), 3.39
(1H, m, H-15), 2.26 (2H, t, J = 7.0 Hz, H-3), 1.99 (4H,
m, H-21, 22), 1.62 (4H, m, H-17, 18), 1.58 (2H, m,
H-14), 1.45 (2H, m, H-4), 1.40 (3H, d, J = 6.9 Hz,
H-37), 1.12~1.53 (32H, m, H-5~13, 29~33), 0.88
(3H, t,J=17.5 Hz, H-34); *C-NMR (75 MHz, CDCl;)
5: 174.6 (C-1), 131.2 (C-2), 74.1 (C-15), 74.3 (C-24),
69.9 (C-28), 151.8 (C-35), 77.9 (C-36), 19.1 (C-37),
823~833 H 4 MR THS, AJ<1.5. "C-NMR
(£ 1)."H-NMR.MS JBEAL5cH 5 Sciijdions —s5047,
WEAE) 2 T

waEY 3. AEBRCIRE A, mp 68~70 C,
DT IR QlE HIRE . A AL ESI-MS
miz: 607 [M+H]", 629 [M+Na]", 645 [M+K].
'H-NMR (300 MHz, CDCl3) 6: 6.99 (1H, d, J = 1.3
Hz, H-35), 499 (1H, dq, J = 6.9, 1.3 Hz, H-36),
3.80~3.95 (5H, m, H-16, 19, 20, 23, 24), 3.39 (1H,
m, H-15), 2.26 (2H, t, J = 7.3 Hz, H-3), 1.96 (4H, m,
H-21, 22), 1.75 (4H, m, H-17, 18), 1.18~1.64 (40H,
m, H-4~14, 25~33), 1.42 (3H, d, J = 6.89 Hz, H-
37), 0.87 3H, t, J = 7.5 Hz, H-34); "“C-NMR (300
MHz, CDCl;) 6: 173.8 (C-1), 1343 (C-2), 74.1
(C-15), 71.3 (C-24), 148.8 (C-35), 77.3 (C-36), 19.2
(C-37), 82.0~83.5 15 4 MR 55, AI<1.5.

BC.NMR (% 1). 'H-NMR. MS A FAbEEE 550
BRRE — B, et A 3 N R OB R
wEY 4: AEPRCREE A, mp 78~79 C,
TR CWE HRE. S5EA N R ESI-MS
miz: 607 [M+H]", 629 [M+Na]", 645 [M+K]".
'H-NMR (300 MHz, CDCLy) 6: 7.01 (1H, d, J = 1.3
Hz, H-35), 5.02 (1H, dq, J = 6.9, 1.3 Hz, H-36),
3.81~3.98 (4H, m, H-16, 19, 20, 23), 3.41 (2H, m, H-
15, 24), 2.26 (2H, t, J = 7.3 Hz, H-3), 1.18~1.65
(40H, m, H-4~14, 25~33), 1.46 (3H, d, J = 6.9 Hz,
H-37), 0.87 (3H, t, J = 7.5 Hz, H-34); *C-NMR (75
MHz, CDCl;) 8: 173.8 (C-1), 134.3 (C-2), 74.1 (C-15),
743 (C-24), 148.8 (C-35), 78.3 (C-36), 19.2 (C-37).
BC.NMR (% 1). 'H-NMR. MS M3k $d 5 ik
Pl —5, BE A 4 h KB R,
G s AtERREAR, mp 30~33 C, %
BB 08 i S5 *M*%U ESI-MS m/z:
645 [M+Na]", 623 [M+H]". 'H-NMR (300 MHz,
CDCly) 6: 6.99 (1H, d, J = 1.5 Hz, H-35), 5.00 (1H,
qd, J = 7.0, 1.5 Hz, H-36), 3.75~3.82 (4H, m, H-16,
19, 20, 23), 3.40 (2H, m, H-5, 15, 24), 2.26 (2H, t, J =
7.0 Hz, H-3), 1.98 (4H, m, H-21, 22), 1.75 (4H, m, H-
17, 18), 1.26~1.54 (18H, m, H-6~14), 1.46 (2H, m,
H-4), 1.42 3H, d, J = 7.0 Hz, H-37), 0.88 (3H, t, J =
7.5 Hz, H-34); "*C-NMR (75 MHz, CDCl;) J: 173.8
(C-1), 1343 (C-2), 71.6 (C-5), 74.0 (C-15), 743
(C-24), 148.8 (C-35), 77.4 (C-36), 19.1 (C-37).
BC.NMR (% 1), 'H-NMR. MS KB3R5
BRI IE B, %A 5 W RIEE TR E AL
W5 6: (IR R, mp 31~32 C, ¥
TSR CWR HlE. Ui S A VIR ESI-MS miz:
623 [M+H]", 645 [M+Na]", 661 [M+K] . "H-NMR
(300 MHz, CDCl;) &: 6.99 (1H, d, J = 1.5 Hz, H-35),
5.02 (1H, qd, J = 7.3, 1.5 Hz, H-36), 3.82 (5H, m, H-
16, 19, 20, 23, 24), 3.40 (2H, m, H-15, 29), 2.26 (2H,
t, J = 7.7 Hz, H-3), 1.96 (4H, m, H-21, 22), 1.72 (4H,
m, H-17, 18), 1.36~1.61 (30H, m, H-4~14, 25~28),
1.42 3H, d, J = 7.3 Hz, H-37), 0.88 (3H, t, J = 7.5 Hz,
H-34); "C-NMR (75 MHz, CDCl;) d: 173.8 (C-1),
134.3 (C-2), 71.6 (C-5), 74.3 (C-15), 71.5 (C-24), 74.1
(C-29), 148.8 (C-35), 77.4 (C-36), 19.2 (C-37).
BC.NMR (£ 1). 'H-NMR. MS A B4R 550
BRI — 3, %EA Y 6 4 motrilin.
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& 7. AR, mp 87~88 C, W T
TR CME HlE, SUI5EA AR ESI-MS m/z: 623
[M+H]", 645 [M+Na]". '"H-.NMR (300 MHz,
CDCly) 6: 6.98 (1H, d, J = 1.5 Hz, H-35), 4.99 (1H,
qd, J = 7.0, 1.5 Hz, H-36), 3.83~3.89 (5H, m, H-12,
15, 20, 23, 24), 3.42 (2H, m, H-16, 19), 2.26 (2H, t,
J= 6.8 Hz, H-3), 1.92 (2H, m, H-22), 1.85 (2H, m, H-
21), 1.76 (2H, m, H-13), 1.62 (2H, m, H-14), 1.48
(3H, d, J = 7.0 Hz, H-37),1.47 (2H, m, H-25), 0.89
(3H, t,J = 7.5 Hz, H-34); "C-NMR (75 MHz, CDCl;)
d: 134.4 (C-2), 74.8 (C-16), 74.5 (C-19), 71.6 (C-24),
148.8 (C-35), 79.9 (C-36), 19.2 (C-37). “C-NMR (%

1)\ 'H-NMR. MS } FALEH 5 Scikf i — 540,
WA T AT BT .

& 8: HMGEE, mp 83~84 C, W T
2 L0 HWRE. SEA LA ESI-MS m/z: 623
[M+H]", 645 [M+Na]". 'H-.NMR (300 MHz,
CDCly) d: 7.28 (1H, d, J = 1.5 Hz, H-35), 5.07 (1H,
qd, J = 6.9, 1.5 Hz, H-36), 3.82~3.89 (3H, m, H-12,
15, 20, 23), 3.42 (1H, m, H-24), 3.39~3.40 (2H, m,
H-16, 19), 2.26 (2H, t, J = 6.8 Hz, H-3), 1.92 (2H, m,
H-14), 1.85 (2H, m, H-21), 1.73 (2H, m, H-13),
1.31~1.57 (16H, m, H-26~33), 1.48 3H, d, J = 6.9
Hz, H-37), 1.47 (C-16), 75.2 (C-19), 75.5 (C-24), 152.2

x1 L& 1~10 8 *C-NMR %4& (300 MHz, CDCl;)
Table 1 "*C-NMR data of compounds 1—10 (300 MHz, CDCl;)

Wefor 1 2 3 4 5 6 7 8 9 10

1 174.6 174.6 173.8 173.8 173.8 (SN ik LN (SN 171.1

2 131.1 131.2 134.3 134.3 134.3 134.1 134.4 134.5 134.6 134.4

3 35.6 26.4 25.8 25.8 226 252 26.5 30.6 255 28.4

4 69.9 235 223~29.7 223~297 340 22.5~259 25.6~29.6 25.6~29.5 22.0~29.6 25.1~29.7
5 288  22.1~28.8 223~29.7 223~29.7  71.6  22.5~259 256~29.6 25.6~29.5 22.0~29.6 25.1~29.7

6~11 22.1~28.8 22.1~28.8 22.3~29.7 22.3~29.7 22.6~28.9
12 22.1~28.8 22.1~28.8 22.3~29.7 22.3~29.7 22.6~28.9
13 22.1~28.8 22.1~28.8 22.3~29.7 22.3~29.7 22.6~28.9

14 27.9 27.9 22.3~29.7 22.3~29.7 22.6~28.9
15 74.1 74.1 74.1 74.1 74.0
16 83.2 83.3 83.3 83.3 83.3
17 283 28.4 26.8 26.8 26.7
18 26.8 26.8 28.8 28.8 28.8
19 82.5 82.8 82.4 82.4 82.6
20 823 82.5 82.2 82.2 82.2
21 26.8 26.8 28.8 28.8 28.8
22 283 28.4 26.8 26.8 26.7
23 82.3 82.3 82.8 82.8 83.3
24 71.3 713 71.3 74.3 74.3
25 27.7 27.7 22.9~29.5 22.9~29.5 23.2~29.6

26 22.1~27.9 22.1~27.8 22.9~29.5 22.9~29.5 23.2~29.6
27 22.1~27.9 22.1~27.8 22.9~29.5 22.9~29.5 23.2~29.6
22.9~29.5 22.9~29.5 23.2~29.6
29 22.1~27.9 22.6~27.9 22.9~29.5 22.9~29.5 23.2~29.6
30~32 22.1~27.9 22.6~27.9 22.9~29.5 22.9~29.5 23.2~29.6

28 22.1~27.9 70.0

33 21.5 22.6~27.9 22.9~29.5 22.9~29.5 23.2~29.6
34 14.1 14.1 14.1 14.1 14.1
35 151.8 151.7 148.8 148.8 148.8
36 77.9 77.9 77.3 78.3 77.4
37 19.1 19.1 19.2 19.2 19.2

22.5~25.9 25.6~29.6 25.6~29.5 22.0~29.6 25.1~29.7

22.5~259 79.3 80.9 79.3 79.4
22.5~25.9 28.9 30.7 27.9 30.0
22.5~25.9 29.7 29.7 28.7 28.7
74.3 82.0 83.2 81.9 82.0
83.2 74.8 74.0 74.8 74.9
26.4 25.6~29.6 26.0~30.9 22.0~29.6 25.1~29.7
28.6 25.6~29.6 26.0~30.9 22.0~29.6 25.1~29.7
82.6 74.5 75.2 74.5 74.6
82.6 82.2 83.9 82.3 82.2
28.6 28.7 28.4 28.6 28.3
26.4 29.1 28.6 25.6 26.0
82.1 83.3 83.3 83.3 83.3
71.5 71.6 75.5 71.8 71.9
25.6~26.0 31.9 30.9 25.6~29.6 25.3~29.7

25.6~26.0 25.6~29.6 25.6~30.7 25.6~29.6 25.3~29.7
25.6~26.0 25.6~29.6 25.6~30.7 71.6 71.6
25.6~26.0 25.6~29.6 25.6~30.7 25.6~29.6 25.2~29.7
74.1 25.6~29.6 25.6~30.7 25.6~29.6 25.2~29.7
25.6~26.0 25.6~29.6 25.6~30.7 25.6~29.6 25.2~29.7
25.6~26.0 25.6~29.6 25.6~30.7 25.6~29.6 25.2~29.7

14.1 14.1 14.4 14.0 14.2
148.9 148.8 152.2 148.8 148.9
77.4 79.9 79.6 79.9 80.0
19.2 19.2 19.3 19.2 19.2
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(C-35), 79.6 (C-36), 19.3 (C-37). “C-NMR (% 1),
'H-NMR. MS KHALE 5 ScmkdiE —5', %
WA 8 T h B 5 1

th&W9: A, mp 84~85 C, WIS
TR CME. HlE . SUTEA P ESI-MS m/z: 639
[M+H]", 661 [M+Na]". '"H-NMR (300 MHz,
CDCly) 8: 6.98 (1H, d, J = 1.3 Hz, H-35), 4.99 (1H,
qd, J = 6.9, 1.3 Hz, H-36), 3.81~3.87 (5H, m, H-12,
15, 20, 23, 24), 3.52 (1H, m, H-28), 3.42 (2H, m, H-
16, 19), 2.26 (2H, t, J = 6.8 Hz, H-3), 1.76 (2H, m, H-
13), 1.62 (2H, m, H-14), 1.46~1.65 (16H, m, H-25~
27,29~33), 1.46 (3H, d, J = 6.9 Hz, H-37), 0.88 (3H,
t, J = 7.5 Hz, H-34); "*C-NMR (75 MHz, CDCl;) ¢:
134.4 (C-2), 74.8 (C-16), 74.5 (C-19), 71.8 (C-24),
71.6 (C-28), 148.8 (C-35), 80.0 (C-36), 19.2 (C-37).
BC.NMR (£ 1). 'H-NMR. MS M BEAvEE 50
ks — O, SR 9 TR EIE S,

&5 10 AGEE, mp76~77 C, TG
TR ClE. WRE. SIS A PUE R ESI-MS m/z: 639
[M+H]", 661 [M+Na]". '"H-NMR (300 MHz,
CDCl3) d: 6.98 (1H, d, J = 1.5 Hz, H-35), 4.99 (1H,
qd, J = 7.0, 1.5 Hz, H-36), 3.81~3.89 (5H, m, H-12,
15, 20, 23, 24), 3.52 (1H, m, H-28), 3.40~3.42 (2H,
m, H-16, 19), 2.26 (2H, t, J = 6.8 Hz, H-3), 1.74 (2H,
m, H-13), 1.68 (2H, m, H-14), 1.26~1.55 (16H, m,
H-25~27, 29~33), 1.36 (3H, d, J = 7.0 Hz, H-37),
0.88 (3H, t, J = 7.5 Hz, H-34); “C-NMR (75 MHz,
CDCls) 6: 171.1 (C-1), 134.4 (C-2), 74.9 (C-16), 74.6
(C-19), 71.9 (C-24), 71.6 (C-28), 148.9 (C-35), 80.0
(C-36), 19.2 (C-23). “C-NMR (¥ 1). 'H-NMR.
MS JFIAEEd 5 scikakiE — 5, St s 10
12, 15- X3 ph b s = 1.
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