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Four new adjacent bis-THF annonaceous acetogenins from Annona squamosa seeds
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Abstract: Objective To investigate the chemical components of the seeds of Annona squamosa. Methods Isolation and
purification of chemical components from the seeds of 4. squamosa were performed with various chromatographic methods, and
structures were identified by their physical and chemical properties and spectral data. Results Seven annonaceous acetogenins were
isolated and purified from the extracts of A. squamosa seeds, which structures were identified as 3-[12-[5-[5-(1-
hydroxydodecyl)oxolan-2-ylJoxolan-2-y1]-9,12-dihydroxydodecyl]-5-methyl-5H-furan-2-one (1),  3-[11-[5-[5-(1-hydroxydecyl)
oxolan-2-ylJoxolan-2-yl]-8,11-dihydroxyundecyl]-5-methyl-5 H-furan-2-one (2), 3-[9-[5-[5-(1,3-dihydroxytetradecyl) oxolan-2-yl]
oxolan-2-yl]-9-hydroxynonyl]-5-methyl-5H-furan-2-one  (3),  3-[8-[5-[5-(1-hydroxytetradecyl)oxolan-2-yl] =~ oxolan-2-yl]-2,8-
dihydroxyoctyl]-5-methyl-5H-furan-2-one (4), annonsilin A (5), annosquacin A (6) and desacetyluvaricin (7). Conclusion
Compounds 1—4 were four new adjacent bis-THF annonaceous acetogenins, and named cis-11-hydroxy squamocin III (1),
10-hydroxy squamocin (2), squamotin E (3) and squamotin F (4).
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WIHBTWET T RA P LRRUED, N Hh
TRV o4 A B A 7 75 B Annona squamosa Linn. [f]
TR T, PEFEMRE, 5 B B L E
2, AHPURRZ IR, PRSI, 4
BRARIE, A HUMER, o BB S,
HF S VE R N3 # B A BE (annonaceous
acetogenins, ACGs) KM, ACGs N—HRFVIHE
AR o AR A BRI BN DT b ke gty I
WA BN 35~37 4>, KAk EA 0~3 AN PU kiR
HERA RIS, HA R BRI 5 A H R, 45
E ARG, L ACGs EER N 4 35 A
SR 74 N8 (adjacent bis-THF ACGs)- [f]
XU VY &k IR ) 2 7% £ NS (non-adjacent bis-THF
ACGs) . DY MR IR B % 7% 1 A i (mono THF
ACGs) G VU & Wk i 24 2 7% B W B (non-THF
ACGs) [, ifj non-THF ACGs X L4524k 7 7 ki P
I (linear ACGs) P4 B3 74 1 A I (epoxy ACGs)
AL R 75 A N (THP ACGs) 3 28070,

AR BT @I COy S Fr. 6
1 Fr. 8 HArES135] 74 ACGs, 256 HIL MR A
P A, 0 S O 3-[12-[5-[S-(1- 5T b
F)-2- DU S R R ik 1-2- DU S R R 2 19, 12- —Fe k-
Bt % -5- AL -2(5H)- Wk IR C 3-[12-[5-[5-(1-
hydroxydodecyl)oxolan-2-yl]oxolan-2-yl1]-9,12-dihydr-
oxydodecyl]-5-methyl-5H-furan-2-one, 1) 3-[11-[5-
[5-(1- ¥ 2= 28 e Fk )-2- DY & Ik R 5 1-2- DY & 1K 1R
F1-8,11- R B b — Je B 1-5- F R -2(5 H)- 1k TR il
C 3-[11-[5-[5-(1-hydroxydecyl)oxo-lan-2-yl]
2-yl]-8,11-dihydroxyundecyl]-5-methyl-5 H-furan-2-
one, 2). 3-[9-[5-[5-(1,3- ¥R I+ PUkedk)-2-PU Ak
MR 5 1-2- DU Mk i 2 1-9- 0 B T e 3 )-5- Y R -2(5 H)-
WRIRIH (3-[9-[5-[5-(1,3-dihydroxytetradecyl) oxolan-
2-yl]oxolan-2-yl]-9-hydroxynonyl]-5-methyl-5 H-furan-
2-ones 3)+ 3-[8-[5-[5-(1-F2JE 1Pk )-2- P S wk g
$E1-2- 0 A Wk g K 1-2,8- R Ak o o Bk -5 RO -
2(5H)- W& W fH C 3-[8-[5-[5-(1-hydroxytetradecyl)
oxolan-2-yl] oxolan-2-yl]-2,8-dihydroxyoctyl]-5-methyl-
5H-furan-2-one, 4). FAiEPEHKH (annonsilin A, 5).
annosquacin A ( 6 ) Ml &4 Wt ¥ £ & =
(desacetyluvaricin, 7). 2[5 SciFinder ¥,
W EY) 1~4 25 4 D) ACGs, Fard NI-
-FREERE R (1D, 10-3REBRIRER (2D,
R ERL (3 MEBRREERT (4,

oxolan-

1 N5
1.1 NE5&E

HA2215006 241G A I (VL5 Fe il A 22
e A ZEECHFR A 5] ); Reveleris X2 &Y A7 % il 2 VR AH
(% H Grace A7)); Shimadzu LC-20A B & % i1 4%
WA CHA Shimadzu A#]), Fi# Waters X-Bridge
OBD i+ (250 mmX19 mm, 5 pm); Brucker
400P ZYRZ i H AR AX (18 [E Brucker); Triple-TOF 5600
JREAC (3E[E AB Sciex); Milli-Q Direct 8 H4i/K 5
4t (3%IE Merck /A 7]); RE-52 BYjiels 28 KAX (i
WAL ) ) BT-125D F o K7 (fEE
Sartorius A &) Do
1.2 RkF

HMEOIERER G (10~40 um). Ak
(100~200~ 200~300 H), #H ST s T
RN S pr ai s g ol LIRBUTA D .
1.3 ##

ARSI AT T (S 20150124) WWH =
R, 2R h R 2 K 2 S B R A 4% % e
N PR 4R BB T5 . A. squamosa L. 1]
AT R
2 RBSNEH

4 22.5 kg TR 7 B+ E M, Rt
20 Hf, PUEIG A COL iRFRES, FEEURZ IR
FrE. BOE, B3 ER (3.3 kg). BUETER (2.7
kg) ShElE (100~200 B) 1: 1.5 #¥:FEE, Aili-
itz 2.5 (10001, 45L; 50:1, 12.5L; 20: 1,
20L; 10: 1, 375L; 5:1, 15L; 2:1, 25L; 1:
1, 175L; 1:2, 325L; 0:1, 37.50L). BER L
fig-FEE (100 1, 125L; 50:1, 15L; 20: 1,
225L; 10:1, 25L; 5:1,20L; 2:1, 25L; 1:
1, 40L; 1:2, 20L; 0: 1, 7.5L) #KIKHHEEWEN,
32012 MAFRIBGLSY Fr. 1~12.

XS Fr. 6 (27 g) #EATRE A 43 (200~300
HY Wb o esaith, AmEE-RER 0 (100 : 1,
4L; 50:1, 3L; 30:1, 3L; 20:1, 6L; 15: 1,
5L; 10:1, 7L; 5:1, 5L; 4:1, 5L; 3:1, 6
L; 2:1,6L; 1:1,5L; 1:5,2L; 1:10, 2L;
1:20, 2L; 1:30, 20L) BAEVEH, 3445
W 1~45, 12 Sin & ksl &mmadth s, &
RS, DAREE-7K (93 1 7) 10 mL/min
T 2R LE Crg il 5 8E BRI, 13 E 1 (6
mg). 2 (5mg). 5 (12mg) 6 (15mg). 325
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W& RS fE, T2 ) 5 A
DLHEZ-7K (92 8) 10 mL/min B it &MH4E Cis
fil At EPE, SEEY 7 (22 mg).

IR Fr. 8 (60 g) HEATHER A i (200~300
HD W0 B alifh,, A ilik-HiEg /5 (2 0 1, S Ls
1:1, 15L; 1:2, 9L; 0:1, 4L). FE-EE#C
Big (1:50, 3L; 1:25, 3.15L) BAREEVEm, B34
TG, S ST a RS ARAL S, AR
HEAH, DLEEE-ZK (91 1) 10 mL/min AR &
18 Cis il AT WMt 73 19E7 3 (7 mg). 4 (6 mg).
3 HHETE

a1 AEEREA, mp 63~64 C, 5
WTEEIR CBs . S SEA M. HR-ESI-MS m/z:
645.470 5 [M+Na]", FR{EH A 645470 1, 43T
j’j C37H6607o uv (MGOH) ?Lmax 210 nm, E%
Raymond’s XM 20, RWH of AU EE
IFEAE. "TH-NMR (400 MHz, CDCl3) i: 7.00 (1H,
d, J = 1.6 Hz, H-35), 4.98 (1H, qd, J = 6.9, 1.6 Hz,
H-36), 1.39 (3H, d, J = 6.9 Hz, H-37) Al 3C-NMR
(100 MHz, CDCls) d: 173.9 (C-1), 148.9 (C-35), 134.4
(C-2), 77.4 (C-36), 19.2 (C-37), LIRNMR{E 5 N ap
ANHFI N BEIR RFEAS 55 C-3 A2l 2 AN 15%
#r 0u 2.26 2H, t, J=7.7 Hz, H-3), £ C-4 kA
B IR A U, WCHED N BEIA 2R AL A BT 6y 3.40
(2H, m, H-14, 23), 3.83 (4H, m, H-15, 18~19, 22) /I
dc 83.3 (C-15), 83.1 (C-22), 81.8 (C-18), 81.7 (C-19),

(413) ———373
(355) —»33

WSS

279 <—(297)
401<—(437)

387 <—(423)7
OH/ OH

g\
7
O
223 (399)—» 363

3

(155) H 135

OH (=)H
o} /4_\ SO
Py
4, H
(6]
OHHO
211 (383)—’343

(185)—>167

74.1 (C-14), 73.9 (C-23), 71.7 (C-11), FHIHA LR
PIXVU PRI, BISA 1 AN RS, BHA 1
AN B FRFEEAR, 454 squamocin H VA2 7 47
Pi PRy SC R 4 T8 1, HE W X A S A A Y R
th/t/th/t/th. TRYEREEAR m/z 401, 373, 335, 279,
135, HEWT HHAHAT XY SRR 3R LT C-14. C-23
26, TS EERAT c-11 A (B Do g5k
WEAN WL (R DL B AKIEAEERE T, &
SciFinder Rt E, RKIZAEWIIIFH I SRR
T, SR ED 1N LASEARSY E R A ACG,
72 -1 1-F2 FE IR S 2 TN
&P 2. AEFER, mp 64~65 C, BT
RS IR Ol S S AN . HR-ESI-MS m/z:
617.438 7 ([M-+Na]*, HIR{H N 617.438 8), T
fﬁy\j C35H6207o uv (MCOH) Xmax 210 nm, E5
Raymond’s M 25400, RPLEMT op AU
MEEFF. H 'H-NMR (400 MHz, CDCl3) 6: 6.99 (1H,
d, J = 1.4 Hz, H-33), 5.00 (1H, qd, J = 6.7, 1.5 Hz,
H-34), 1.41(3H, d, J = 6.8 Hz, H-35); 3C-NMR (100
MHz, CDCl3) §: 173.8 (C-1), 148.8 (C-35), 134.4
(C-2), 77.4(C-36), 19.2 (C-37), iX LI N HF I FH oA
TLRT N BRI RFAEAS S0 Hodh 3 7 & 1S540
o 2.26 (2H, t,J=17.7Hz, H-3) £ C-4 %
FEHR, HEW N ERIRZRE A BT, 54 3.38~
3.42 (1H, m, H-13), 3.53~3.72 (1H, m, H-10); 3.84~
3.94 (5H, m, H-14, 17~18, 21~22) 1 §c 83.2

1
235<—(353) 263'H2 283)
_H2

2

(399) —»343

- -H,O
2735061 2

373 H2 375) <—(41 1)
-H,0
357

4

1 &Y 1~4 LM BAFE ESI-MS/MS BBE B FIARE (FS M AR E BI5E F)

Fig. 1 Diagnostic ESI-MS/MS fragment ions and structures of compounds 1—4 (peaks in parentheses were no observed)
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1 WwEY 17021 3C 71 'H-NMR £3E (CDCly)
Table 1 '3C-NMR and 'H-NMR spectral data of compounds 1 and 2 (CDCl3)

/DA ! 2
dc Su dc S

1 173.9 173.8
2 134.4 134.4
3 25.7 2.26 (t,J=7.7 Hz) 25.6 2.26 (t,J=7.7 Hz)
4~9 252~29.7 1.27~1.65 (m) 252~29.7 1.28~1.73 (m)
10 334 1.27~1.65 (m) 70.3 3.53~3.72 (m)
11 71.7 3.59 (m) 252~29.7 1.28~1.73 (m)
12 334 1.27~1.65 (m) 25.2~29.7 1.28~1.73 (m)
13 319 1.39~1.49 (m) 74.1 3.38~3.42 (m)
14 74.1 3.40 (m) 83.2 3.84~3.94 (m)
15 83.3 3.83 (m) 335 1.40~1.63 (m), 1.97~2.02 (m)
16 292 1.27~1.65 (m), 1.98~2.00 (m)  74.1 1.40~1.63 (m), 1.97~2.02 (m)
17 293 1.27~1.65 (m), 1.98~2.00 (m) ~ 82.5 3.84~3.94 (m)
18 81.8 3.83 (m) 82.2 3.84~3.94 (m)
19 81.7 3.83 (m) 293 1.40~1.63 (m), 1.97~2.02 (m)
20 292 1.27~1.65 (m), 1.98~2.00 (m) ~ 82.6 1.40~1.63 (m), 1.97~2.02 (m)
21 257 1.27~1.65 (m), 1.98~2.00 (m) ~ 82.8 3.84~3.94 (m)
22 83.1 3.83 (m) 714 3.84~3.94 (m)
23 73.9 3.40 (m) 25.2~29.7 1.28~1.73 (m)
24 334 1.39~1.49 (m) 25.2~29.7 1.28~1.73 (m)
25~29 25.2~29.7 1.27~1.65 (m) 25.2~29.7 1.28~1.73 (m)
30 25.2~29.7 1.27~1.65 (m) 319 1.28~1.73 (m)
31 25.2~29.7 1.27~1.65 (m) 22.7 1.40~1.63 (m)
32 319 1.27~1.65 (m) 14.1 0.88 (t, /= 6.7 Hz)
33 227 1.39~1.49 (m) 148.8 6.99 (d, J= 1.4 Hz)
34 14.1 0.88 (t, /= 6.7 Hz) 774 5.00 (qd, J=6.7, 1.5 Hz)
35 148.9 7.00 (d, J = 1.6 Hz) 19.2 1.41 (d,J = 6.8 Hz)
36 774 4.98 (qd, J=6.9, 1.6 Hz)
37 19.2 1.39 (d, J = 6.9 Hz)

(C-14), 82.8 (C-21), 82.5 (C-17), 82.2 (C-18), 74.1
(C-13), 71.4 (C-22) 70.3 (C-10), FHIAFHLBXLPUE
WRIGEE r BAEAE, HPISA 1 AR, 456
squamocin T V.24 7 7 4% A BRU OV STk, i e 4B XY
20K T IR e FLOAH AR R I R B I AR X A AL N
thit/th/t/ers TR, BREEA 1 ANMEEFRREIUR . MRS
R m/z 343, 263, 235, 171, HEWAH A8 Y & 5
AR T C-13. C-22 2], WF B FR BT C-10
(B Do 258 BREA . L (G D Faik &3
WG Mr, 2 SciFinder R R, KEIIZIL &

VIRIAH DG SCHR RIS, S B 2 9 1 AN AT AL
VUERIEAY ACG, %N 10-F5ERRE 2.
&) 3: Lt tkY), ST 5805 BER LBE-
IS HRT . HR-ESI-MS m/z 623.488 1 [M+H]*
(HBMH 623488 1), 4 T AN CiHeO7. H
Raymond’s R 2L, RMULEWHH of A
A EEIA . H TH-NMR (400 MHz, CDCl3) H 6 7.00
(1H, d, J = 1.0 Hz, H-35), 5.00 (1H, dg, J = 7.0, 1.2
Hz, H-36), 141 (3H, d, J = 6.8 Hz, H-37) #
BC-NMR (100 MHz, CDCL) H dc 173.9 (C-1),
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134.3 (C-2), 148.9 (C-35), 77.4 (C-36), 19.2 (C-37),

XL NMR 550 o AEMHAEERRIEE S

2.26 (2H, t, J = 7.6 Hz, H-3) 3R C-4 (i G H
B, WHEDN R o N BRIA 1288 Ay Y51, TH-NMR
1 on 3.79~3.96 (5H, m, H-13, 16, 17, 20, 21), 3.59~
3.60 (1H, m, H-23), 3.37~3.40 (1H, m, H-12) I
BC-NMR 1 dc 83.4 (C-13), 82.8 (C-20), 82.6 (C-17),
82.2 (C-16), 74.2 (C-12), 71.8 (C-23), 71.4 (C-21) %
BEER A 2 AMHARIYERRIEIS, HARGA 2 ANHL

R¥gF, FNKEE LR 1| MR REAE, 46
squamocin 1 V.27 7% 15 AR ) SCRRUO, 7 s AH 21X
VU & Wk e 3R K AH AT R R B I AR X A B
thit/th/t/er o ARYE 2 TEEHE (m/z 387, 363, 323,
223) HfEWr 2 MHAPUEPRRA A B C-11 5
C-20 2 [8], T i m/z 167 W B I B AE
C-23 fir.. ¢4 Bk BC-NMR . 'H-NMR (3£ 2), ESI-MS
FHAEEE, H4 SciFinder B RGRR, WiE %
AR 1 ASHIARREL ACG, fin4 NBEIR =2 K.

#2 A3, 489 3C-F1 'TH-NMR £3E (CDCh)
Table 2 3C-NMR and '"H-NMR spectral data of compounds 3 and 4 (CDCls)

Wit 3 !
oc on oc ou

1 173.9 174.6
2 134.3 131.1

25.2 2.26 (t,J=17.6 Hz) 334 2.38 (1H, dd, J=15.2, 8.1 Hz),

2.50 (1H, dd, J = 15.2, 3.4 H)

4 274 1.25~1.67 (m) 69.9 3.80~3.88 (m)

22.0~32.4 1.25~1.67 (m) 37.4 1.24~1.55 (m)
6~8 22.0~32.4 1.25~1.67 (m) 25.6~29.7 1.24~1.55 (m)
9 220~324  1.25~1.67 (m) 332 1.24~1.65 (m)
10 22.0~32.4 1.25~1.67 (m) 74.0 3.35~3.40 (m)
1 332 1.25~1.67 (m) 83.2 3.80~3.88 (m)
12 74.2 3.37~3.40 (m) 25.6~29.7 1.60~1.65 (m), 1.95~1.99 (m)
13 83.4 3.79~3.96 (m) 25.6~29.7 1.60~1.65 (m), 1.95~1.99 (m)
14 28.4 1.51~1.67 (m), 1.91~1.97 (m) 81.8 3.80~3.88 (m)
15 29.0 1.51~1.67 (m), 1.91~1.97 (m) 81.8 3.80~3.88 (m)
16 82.2 3.79~3.96 (m) 25.6~29.7 1.60~1.65 (m), 1.95~1.99 (m)
17 82.6 3.79~3.96 (m) 25.6~29.7 1.60~1.65 (m), 1.95~1.99 (m)
18 29.0 1.51~1.67 (m), 1.91~1.97 (m) 83.2 3.80~3.88 (m)
19 25.6 1.51~1.67 (m), 1.91~1.97 (m) 74.0 3.35~3.40 (m)
20 82.8 3.79~3.96 (m) 334 1.24~1.65 (m)
21 71.4 3.79~3.96 (m) 25.6~29.7 1.24~1.55 (m)
2 37.5 1.25~1.67 (m) 25.6~29.7 1.24~1.55 (m)
23 71.8 3.59~3.60 (m) 25.6~29.7 1.24~1.55 (m)
24 37.2 1.25~1.67 (m) 25.6~29.7 1.24~1.55 (m)
25~29 22.0~32.4 1.25~1.67 (m) 25.6~29.7 1.24~1.55 (m)
30 220~324  125~1.67 (m) 31.9 1.24~1.55 (m)
31 220~324  125~1.67 (m) 227 1.24~1.55 (m)
32 31.8 1.25~1.67 (m) 14.1 0.86 (t, /= 6.6 Hz)
33 226 1.25~1.67 (m) 148.9 7.20 (s)
34 14.1 0.88 (t,J = 6.5 Hz) 77.9 5.05 (qJ = 6.8 Hz)
35 148.9 7.00 (d, J= 1.0 Hz) 19.1 1.42 (d, J = 6.8 Hz)
36 77.4 5.00 (qd,J=7.0, 1.2 Hz)
37 19.2 1.41 (d,J = 6.8 Hz)




FED 20224FE87 $53% B 158 Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 15

* 4609

WEY 4: TEMRY), ST . &
B R £ B8 <A MLk 7). HR-ESI-MS m/z [M+H]
595.458 6 (FEiRMH AN 595456 8), 4 TN
C3sHe207. H Raymond’s W 245840, FKIFLEM
i B AHAIKEER. H H-NMR (400 MHz,
CDCl3) H 6y 7.20 (1H, s, H-33), 5.05 (1H, q, J = 7.0
Hz, H-34), 142 (3H, d, J = 6.9 Hz, H-35) #lI
BC-NMR (100 MHz, CDCl5) 1 ¢ 174.6 (C-1),
131.1 (C-2), 151.8 (C-33), 78.0 (C-34), 19.1 (C-35),
XL NMR 554 o AN EEIRERIERS 55
C-3 i) 2 AN 2.50 (1H, dd, J = 15.2, 3.4 Hz,
H-3),2.38 (1H, dd, J=15.2, 8.1 Hz, H-3) HIARZ:A,
H 6c69.9 (C-4), W C-4 1A 1 FHIEEUR,
WESIR 25T A, Y61, TH-NMR A 5y 3.80~3.88
(5H, m, H-4, 11, 14, 15, 18), 3.35~3.40 (2H, m,
H-10, 19) FI *C-NMR # Jc 83.2 (C-11, 18), 81.8
(C-14, 15), 74.0 (C-10, 19) FHILEH R B NFHAR
VUSRI 35, HARMLE 2 NEEIMNR, 446
squamocin H V.78 & 75 A3 A IR 1 SCHRLY, 15 78 AH AT AL
DU MR IR IR K A AR R SR R B A S A B A
th/t/th/t/the FRYE —HIEEAR (m/z 373, 357, 343,
273, 263, 211) W 2 ASHHATPU SRR A B AL B
£ C-10 5 C-19 Z[d]. 255 Fi& BC-NMR. 'H-NMR
(£ 2), ESI-MS KR, IFZ4 SciFinder 24
JERGR R, e A 4 4 1 NH AR ACG,
i NIRRT R .

&Y 5: AEMA, mp 62~64 C, BiET
ME MR £ W6 . AT % A MG . HRESI-MS mi/z:
645.469 9 [M+Na]" (FHB{HN 645.470 1D, 431
N C37HesO7. 'H-NMR (400 MHz, CDCls) &: 7.01
(1H, d, J = 1.5 Hz, H-35), 5.00 (1H, qd, J = 6.8, 1.5
Hz, H-36), 3.78~3.85 (4H, m, H-12, 15, 16, 19), 3.39
(3H, m, H-20, 23, 24), 2.26 (2H, t, J = 7.8 Hz, H-3),
1.96 (4H, m, H-13, 14, 17, 18), 1.66 (4H, m, H-13, 14,
17, 18), 1.52 (10H, m, H-11, 21~22, 25, 32), 1.41
(3H, d, J = 6.8 Hz, H-37), 1.29 (28H, m, H-4~10,
26~31, 33), 0.88 (3H, t, J = 6.8 Hz, H-34); '3C-NMR
(100 MHz, CDCl3) 6: 174.0 (C-1), 148.9 (C-35), 134.3
(C-2), 82.8 (C-16, 19), 82.0 (C-15), 79.4 (C-12), 77.5
(C-36), 74.6 (C-23), 74.5 (C-24), 74.2 (C-20), 35.6
(C-25), 32.5 (C-21), 32.4 (C-22), 31.9 (C-11, 32), 28.7
(C-18), 28.4 (C-17), 27.4 (C-4, 14), 26.2 (C-13), 25.7
(C-26), 25.2 (C-3), 29.2~29.7 (C-5~10, 27~31), 22.6

(C-33), 19.2 (C-37), 14.1 (C-34), AR¥E 51K m/z
433, 427,375,275, 211, 183, 141, HEWTA8 X PY Sk
AE C-11 5 C-20 2 Ja], Ak C-23, 24 1745 -OH HifX,
3C-NMR. 'H-NMR. HR-ESI-MS } F b $df 53Ck
fE—EY, BG5S BT TR

k& e6: AEKAEK, mp 44~46 C, HHT
BE IR 2. W6 . ST %S A ML F . HR-ESI-MS m/z:
601.442 7 [M+Na]* (BiR{E N 601.443 9), 43
N C3sHeO06o 'H-NMR (400 MHz, CDCl3) §: 7.00
(1H, d, J = 1.5 Hz, H-33), 4.99 (1H, qd, J = 6.8, 1.5
Hz, H-34), 3.87~3.97 (5H, m, H-15, 16, 19, 20), 3.39
(1H, m, H-11), 2.26 (2H, t, J = 6.9 Hz, H-3), 1.64~
1.91 (8H, m, H-13, 14, 17, 18), 1.39~1.49 (8H, m,
H-4, 10, 21, 31), 1.26 (28H, m, H-5~9, 22~30), 1.41
(3H, d, J = 6.8 Hz, H-35), 0.88 3H, t, J = 6.7 Hz,
H-32); 3C-NMR (100 MHz, CDCls) 6: 173.9 (C-1),
148.8 (C-33), 134.4 (C-2), 83.3 (C-12), 82.8 (C-19),
82.5 (C-15), 82.2 (C-16), 77.4 (C-34), 74.1 (C-11),
71.4 (C-20), 33.3 (C-10), 32.4 (C-21), 31.9 (C-30),
29.0 (C-14, 17), 28.4 (C-13), 27.4 (C-4), 25.6 (C-18),
25.2 (C-3), 24.5~29.7 (C-4~9, 22~29), 22.6 (C-31),
19.2 (C-35), 14.1 (C-32) AR¥ o1 ik Fdis m/z 373, 351,
333, 309, 251, 239, 221, #EHTH 48X VY &K IR A 7R
C-11 5 C-20 2 |a], 3C-NMR. 'H-NMR . HR-ESI-MS
N B 5 SO RIE — Y, BEEY) 6 N
annosquacin Ao

a7 AEERE A, mp 54~55 C, 5
WTHERR Cl. FUTEANIEA . HRESI-MS m/z:
629.475 0 [M~+Na]* (BIB{EA 629.4752), 4313
9 C37HesOso 'H-NMR (400 MHz, CDCl3) &: 6.96
(1H, d, J = 1.4 Hz, H-35), 5.00 (1H, qd, J = 7.5, 1.4
Hz, H-36), 3.74~3.87 (4H, m, H-16, 19, 20, 23), 3.51
(2H, m, H-15, 24), 2.26 (2H, t, J = 7.6 Hz, H-3),
1.75~1.90 (6H, m, H-14, 25, 33), 1.30~1.50 (42H,
m, H-4~13, 17~18, 21~22, 26~32), 1.47 (3H, d,
J =1.5 Hz, H-37), 0.82 (3H, t, J = 7.2 Hz, H-34);
3C-NMR (100 MHz, CDCl3) 6: 173.9 (C-1), 149.0
(C-35), 134.2 (C-2), 83.4 (C-16), 82.8 (C-23), 82.5
(C-19), 82.2 (C-20), 77.4 (C-36), 74.2 (C-15), 71.2
(C-24), 32.2 (C-25), 31.9 (C-14, 32), 29.1 (C-21), 29.0
(C-18), 28.4 (C-17), 25.6 (C-3), 24.4~29.7 (C-3~13,
26~31), 22.6 (C-33), 19.2 (C-37), 14.1 (C-34). 4
JRIEHHE m/z 417, 411, 393, 365, 347, 311, 305, 277,
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141, HEWTH AR DY AR FR AR T C-15, C-24 2
], £ 1BC-NMR. 'H-NMR. HR-ESI-MS A 31k %1
I 5 SCERARIE LE X —E3), BE A T N LR
By
4 itig
T BT 2 A Tk . WHGH X [
TeAtEy, HAORnEk, HaRm, HEAR,
VR SR BONE SR . UK AR L, STz,
MEA Z ARSI AT m T, EAZE R g
F, BREWF . AT TR, 4R
RN I AT IAT T RPN T, AR 2
B, RHAERAT R 7. ASZI TSR TR
i 7 COL $EEUII Fr. 6 A1 Fr. 8 W, 4> B EIE 75 kL
WEEREST 74, HHSEea 4 4, it—2 %5
R FX — 25 FH BRI P S Al Fe e fit 7 4kds .
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