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Chemical constituents in chloroform fraction from seeds of Annona glabra
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Abstract: Objective To study the chemical constituents in chloroform fraction from the seeds of Annona glabra. Methods The
compounds were isolated by silica gel, reverse phase Cig silica gel, Sephadex LH-20 column chromatographies and pre-HPLC. Their
structures were identified on the basis of physicochemical properties and spectroscopic data. Results Thirteen compounds were
isolated and identified as desacetyluvaricin (1), 4-deoxyasimicin (2), asimicin (3), bullatacin (4), motrilin (5), 4-desoxycherimolin-2
(6), atemotetrolin (7), cherimolin-2 (8), muricatetrocin B (9), glabrin A (10), dibutyl phthalate (11), annopentocin C (12), and sucrose
(13). Conclusion Compounds 7 and 12 are isolated from this plant for the first time, and compounds 11 and 13 are isolated from
this genus for the first time.
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P o 20 AR TR 1 24 2 o St
ARSI oF FLAT BRI P 1 S A AT T A2 R
WS, HRTO & %eE 7 13 Meaw, o
10 NEHB N BRI GY), 3% E N L OB
B (D, RO ERERE (). i £ (3).
WHEHEF (4). B FHHEE (5).
4-desoxycherimolin-2 (6). atemotetrolin (7). ENf
Tt -2 (8). FERFE AR B (9. Fapkit
BE C(12); 1 MR G, %58 0 glabrin A(10);
TIANEAAR IR TR (1D, R (13). K
TS T R 12 D E Y A B AR R, b
Sr /B VIR RIPSRE RV O NEAC Y L /LA = X
1 XES5HH

Fisher Johns 44 sl 52 {3 ; APEX T {8 HL i AR 460
BT A e 3L PR %1 ;. Bruker Avance DRX—600
MHz S A% 4R 1X; Thermo Fisher LTQ-Obitrap
XL WRBEHIAY; Agela CHEETAHTM H [ il 46
FHETEAL CRIETEGEARBHEA R A F]D; ZF—I1
A= AN T CEIIR A s w2
TEAEIR GF254 CJH & T4k TS ) ;s Sephadex
LH-20 (GE Healthcare /=i, dbit4¢H HRHEA TR
T SrEE); Waters R RGBAH (A1 (Waters 2535
AL, Waters 2998 il #%, Empower 11435 TAE
¥i); YMC Pack ODS-A Pl BN+ (HA
YMC A F]Ds

SIS MR R S, E B 2R A B 2
RIS B it B 43 PR A - 202 2 5 b [0 0 % 7 1
Annona glabra Linn. I,
2 REEESE

[ V2 7 B P 6.9 kg, Bt Ja I IE Ch ke (42 L)
Biig, EBR2i (46.0 kg) H 95%Z 1 (90 L)
B, [ 95% L1, TRt (5652 g).
BE (5652¢) /K (1L) &, &5 (1. 0.8,
0.6 L) ZHU 3 K, MRS IEE (498.5 g),
BERE (49852 WTHIECK (0.5L) 1, 15
F 90% L EERH TG AEEL (0.5 LX3), A 90%4
T A B TR 4 1595 B (300.7 @) B (300 gD
CRERAE RS> B, Ak - BETR G - HREC9S -
5:0.9:1:0.8:2:0.7:3:0.6:4:0.4:
6:0.4:6:1.4:6:2.4:6:3.4:6:5.100%
I PEl, 45 117 N4, 4 TLC 5 4
[ 415, 1531 24 N5 Fr. A~X.Fr. G 4 Sephadex

LH-20 AEtaifsrey, G005 - WEE (101D Pelid A
R AGEAR RE Sr B, HUEE - 7K (90 1100 PEB]
#1365 1 (15 mg); Fr. H £HEH: . Sephadex
LH-20 FEa ey, &b - Il (10 D s
S % OB S 2 B, FE - 7K (95 1 5) Bl
B4bE 2 (13 mg); Fr. K £ F ik ek (a3 43 8,
b - BERR 208 (85 1 15~65 : 35) Ve, 01
40 N4 53 Fr. K1~40, Hr1 Fr. K1~30 41 /& ODS
FEO R0 8y, W - K (85 1 15) Pelli M il % sk
WAR I3, FFEE - /K (90 & 10) Vel L &Y
3 (20 mg). 4 (15 mg); Fr. K33~34 & Sephadex
LH-20 FE S8y, S5 - AR (1D e, +
JE ODS FEtaisrey, R - 7K (851 15) PeMiijk
)2 v AR % 23 25, PR - 7K (90 1 10D Pl
34655 (45 mg). 7 (10 mg); Fr. K7~29 &
Sephadex LH-20 A (435405, &0 - FlE (11 D
el Tk ODS il sy &, HEE - /K (85:115)
TEBE R % = OB (il 43 B, R - 7K (90 & 10D
VEBR A &) 6 (5 mg); Fr. M &R (A0 5,
S - FEE (98 12190 1 100 BREVEE, )k ODS
FEOE 5, FEE - 7K (80 ©20) WM K hl45 mik
WA TE 2, O - 7K (68 1 32), HIfE - /K (83 :
17) VelifEtb &% 8 (5mg). 9 (19mg); Fr.Q &
R RE R RE (RS 4> B, IE Ot - B TR 4B - F Y
(5:4:05~5:4:1.5 W, F & ODS i
Iy e, WIEE - K (77 :23) YEM, Sephadex LH-20
FEE RSB, S5 - WEE (1D Jel, Kbl e
BB ISy B, FEE - /K (83 117, 80 :120) Ik
AL A 10 (32 mg). 11 (Smg). 12 (3 mg);
Fr. U, V &KELHFMEY 13 (10 mg).
3 HFHEE

EW 1. AEHREA, mp 65~67 C, %
WA BER AR NE. FEE; ESI-MS m/z:
645 [M+K]", 629 [M+Na]", 77 Hh C37HeeOs:
EI-MS m/z (%): 435 (3), 417 (3), 399 (15),
365 (5), 347 (66), 329 (13), 311 (7), 295 (100),
293 (12), 241 (8), 223 (2), 97 (26); 'H-NMR
(600 MHz, CDCly) d: 6.98 (1H, d, J=1.2 Hz,
H-35), 498 (1H, qd, J=6.6. 1.2 Hz, H-36), 3.86~
3.92 (5H, m, H-16. 19. 20. 23. 24), 3.40 (1H,
m, H-15), 226 (2H, t, J=7.2Hz, H-3), 1.25~
1.98 (48H, m, H-4~14. 17. 18. 21. 22. 25~
33), 1.40 (3H, d, J=6.6 Hz, H-37), 0.87 (3H,
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t, J=7.2 Hz, H-34); “C-NMR (150 MHz, CDCl3)
5: 174.06 (C-1), 134.55 (C-2), 25.34 (C-3), 74.29
(C-15), 71.55(C-24), 14.28 (C-34), 149.01 (C-35),
77.57 (C-36), 19.40 (C-37), 82.67~83.41 f 4
C FFEY, AS<L.5. 5 3CiRipus® 4o A —
H, e oW1 AL OEREERE.

Y 2. AERIREA, mp 32 C, Z%ETH
i BRI CWE NEH. HIEE; ESI-MS m/z: 645 [M+
K]", 629 [M+Na]', 2> 73N C3HeOp: EI-MS m/z
(%): 435 (3), 417 (7), 399 (16), 365 (3), 347
(71), 329 (13), 311 (3D, 295 (100D, 293 (12),
241 (11), 223 (3), 97 (18); 'H-NMR (600 MHz,
CDCly) 6: 698 (1H, d, J=1.8Hz, H-35), 4.98
(1H, qd, J=6.6. 1.8 Hz, H-36), 3.84 (4H, m,
H-16. 19. 20. 23), 3.38 (2H, m, H-15. 24),
2.25 (2H, t, J=7.2Hz, H-3), 1.24~1.96 (48H,
m, H-4~14. 17. 18. 21. 22. 25~33), 1.40 (3H,
d, J=7.2 Hz, H-37), 087 (3H, t, J=7.2 Hz,
H-34); “C-NMR (150 MHz, CDCl;)d: 174.04(C-1),
134.52 (C-2), 2534 (C-3), 74.23 (C-15. 24),
14.26 (C-34), 149.00 (C-35), 77.55 (C-36), 19.38
(C-37), 81.93(C-19.20), 83.31(C-16.23), 81.93~
8331 H 44N CIRTES, A6<1.5. 5iripia!
BRFEA L et 5 2 WL OB R iR

a3 FEERIRIE A, mp 48 C, ZH T
fiv BER BRI FEE; ESI-MS m/z: 661 M+
K], 645[M+Na]", 773N CyHeOr; EI-MS m/z
(%): 451 (1), 433 (5), 415 (10), 381 (4), 363
(47), 345 (17), 311 (100D, 293 (17), 275 (5),
241 (10), 223 (2), 141 (12), 123 (5); 'H-NMR
(600 MHz, CDCl3) &: 7.18 (1H, H-35), 5.05 (1H,
q, J=7.2Hz, H-36), 3.85 (5H, m, H-4. 16. 19.
20. 23), 3.39 (2H, m, H-15. 24), 2.53 (1H, d,
J=15.0Hz, H-3), 2.40 (1H, m, H-3), 1.25~1.97
(46H, m, H-5~14, 17. 18, 21. 22, 25~33), 142
(3H, d, J=7.2Hz, H-37), 0.87 (3H, t, J=7.2Hz,
H-34); *C-NMR (150 MHz, CDCl;) d: 174.78 (C-1),
131.39 (C-2), 33.50 (C-3), 70.17 (C-4), 74.23
(C-15), 74.25(C-24), 14.28 (C-34), 151.94(C-35),
78.13 (C-36), 19.29 (C-37), 81.95 (C-19. 20),
83.33 (C-16. 23), 81.95~8333 4/ C R {5
5, AI<L1.5. G CERIRIEC B A S wEf
HW 3 b B .

wEw 4. BERRREA, mp 77~78 C, 4
BT BER OB N, FEE; ESI-MS m/z:
661 [M+K]", 645 [M+Na]", 773N C37HeO7;
EI-MS m/z (%): 451 (5), 433 (37), 415 (42),
381 (24), 363 (95), 345 (67), 311 (100), 293
(49), 275 (8), 241 (20), 223 (7), 141 (20),
123 (5); '"H-NMR (600 MHz, CDCly) d: 7.18 (1H,
d, J=12 Hz, H-35), 5.06 (1H, q, J=7.2 Hz,
H-36), 3.85~3.92 (6H, m, H-4. 16. 19. 20,
23, 24), 3.39 (2H, d, J=3.6 Hz, H-15), 2.54
(1H, ddt, J=13.8. 3.0. 1.8 Hz, H-3), 2.40 (1H,
dd, J=13.8. 8.4 Hz, H-3), 1.25~1.96 (46H, m,
H-5~14. 17, 18. 21. 22. 25~33), 1.42 (3H,
d, J=7.2 Hz, H-37), 087 (3H, t, J=7.2 Hz,
H-34); C-NMR (150 MHz, CDCl3)d: 174.78(C-1),
131.39 (C-2), 33.52 (C-3), 70.18 (C-4), 74.28
(C-15), 71.55(C-24), 14.28 (C-34), 151.95(C-35),
78.14 (C-36), 19.29 (C-37), 82.44~83.41 44 4 4
C JHTES, AO<1.5. 5 CHRiREHE A —
/], et o 4 MINE BB

EY S AtERIRFEA, mp 30 C, Z T
i+ BERCHE IR FIEE; ESI-MS m/z: 645 M+
Na]", 773N CyHeO7; EI-MS m/z (%): 551 (1),
433 (37), 533 (1), 515 (2), 435 (2), 417 (5),
399 (11), 365 (5), 347 (60), 329 (12), 327 (2),
309 (5), 295 (100), 257 (1), 239 (12), 97 (20);
'H-NMR (600 MHz, CDCl3) 6: 6.97 (1H, H-35),
499 (1H, d, J=6.0Hz, H-36), 3.8~3.92 (5H,
m, H-16. 19. 20. 23. 24), 3.38 (1H, H-15),
3.57 (1H, H-29), 226 (2H, t, J=7.2Hz, H-3),
1.52 (2H, H-4), 1.25~1.40 (36H, m, H-5~14.
25~28. 30~33), 1.40 (3H, d, J=5.4 Hz, H-37),
0.88 (3H, t, J=6.6 Hz, H-34); *C-NMR (150 MHz,
CDCl3) §: 174.04 (C-1), 134.57 (C-2), 25.35(C-3),
27.59 (C-4), 7431 (C-15), 72.02 (C-24), 71.55
(C-29), 14.20(C-34), 148.99(C-35), 77.55(C-36),
19.40 (C-37), 82.40~83.451 44 C A 155,
AO<1.5, 5CHRIEPEAR LA —E, e a
5 HEMFEHE.

wEY 6: AR, mp 95 C, ZHTH
fiiv BEMR C WG AW HEE; ESI-MS m/z: 661 [M+
K]", 645[M+Na]', 474 CyHeOr: EI-MS m/z
(%): 481 (3), 451 (2), 433 (25), 415 (11),
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381 (10), 363 (85), 345 (20), 293 (58), 241
(32), 223 (1); 'H-NMR (600 MHz, CDCly) &:

6.98 (1H, J=1.2Hz, H-35), 4.99 (1H, qd, J=
6.6« 1.2 Hz, H-36), 3.80 (3H, m, H-15. 20. 23),
3.88 (1H, m, H-12), 3.40 (3H, m, H-16. 19.

24), 226 (2H, t, J=7.2 Hz, H-3), 1.54 (2H,

m, H-4), 1.26~1.99 (44H, m, H-5~11. 13. 14,
17. 18. 21. 22. 25~33), 1.40 (3H, d, J=6.6 Hz,
H-37), 0.88 (3H, t, J=6.6 Hz, H-34); “C-NMR
(150 MHz, CDCl3) d: 174.04 (C-1), 134.57 (C-2),
25.38 (C-3), 27.62 (C-4), 74.64 (C-16), 7445
(C-19), 74.25 (C-24), 79.55 (C-12), 82.21 (C-15),
82.92 (C-20, 23), 14.29 (C-34), 149.00 (C-35),
77.56 (C-36), 19.41 (C-37), 79.55~82.92 41 4/
C FHTE%. 5ICiiE™ Hk A —5, et
&) 6 4 4-desoxycherimolin-2.

WEY 7: B MR, BTEROEE. H
fi . 54 : ESI-MS m/z: 639.5 [M-+H]"; HR-ESI-MS
miz: 661.469 8 [M+Na]", 7 F XA CyHeeOs:
EI-MS m/z (%): 567 (1), 519 (2), 501 (3), 483
(2), 465 (1), 435 (1), 417 (2, 399 (10), 365
(5), 347 (40), 329 (10D, 295 (100), 255 (3),
237 (4), 203 (2), 185 (6), 167 (8), 101 (8),
97 (21, 83 (20), 71 (20); 'H-NMR (600 MHz,
CDCly) 6: 6.98 (1H, d, J=12Hz, H-35), 4.99
(1H, qd, J=7.2Hz, H-36), 3.82~3.93 (5H, m,
H-16. 19. 20. 23. 24), 3.40 (2H, H-28. 29),
226 (2H, t, J=7.2Hz, H-3), 1.55 (2H, H-4),
1.25~1.60 (42H, m, H-5~14, 17. 18, 21, 22.
25~27. 30~33), 1.40 (3H, d, J=7.2Hz, H-37),
0.88 (3H, t, J=7.2 Hz, H-34); *C-NMR (150 MHz,
CDCly) 8: 173.87 (C-1), 13438 (C-2), 25.2 (C-3),
274 (C-4), 74.18 (C-15), 71.51 (C-24), 74.38
(C-28), 74.46 (C-29), 14.02(C-34), 148.82(C-35),
77.38 (C-36), 19.21 (C-37), 82.16~83.36 £ 4
C 7155, A6<1.5. 5 3ChkRiE! Md s A — 5,
el S 7 4 atemotetrolin, T IR MAZAEYI T 4y
EXCE

ey 8: AERREA, mp 107~108 C, %
THEER 206 . &4/ HR-ESI-MS m/z: 661.469 7
[M+Na]", 2+ T34 CyHeOss EI-MS miz (%): 467
(2), 449 (1), 431 (1), 397 (2), 379 (5), 361
(9), 311 (8), 309 (7), 291 (1), 267 (8), 241

(13), 223 (1), 171 (11), 153(5), 141 (6); '"H-NMR
(600 MHz, CDCl3) 8: 7.18 (1H, H-35), 5.06 (1H,q,
J=6.6Hz, H-36), 3.79~3.87 (5H, m, H-4. 12.
15. 20. 23), 3.41 (2H, m, 19. 24), 3.43 (1H,
m, H-16), 2.40 (1H, dd, J=15. 8.4 Hz), 2.52
(1H, dt, J=15, 1.2Hz), 121~1.71 (32H, m,

H-5~11. 25~33), 1.37~1.99 (4H, m, H-13.

14, 21, 22), 1.37~1.71 (2H, m, H-17. 18), 1.43
(3H, d, J=6.6 Hz, H-37), 0.88 (3H, t, J=6.6 Hz,
H-34); “C-NMR (150 MHz, CDCl;)d: 174.74(C-1),
131.41 (C-2), 33.56 (C-3), 70.16 (C-4), 37.6 (C-5),
74.61 (C-16), 74.45 (C-19), 74.26 (C-24), 79.52
(C-12), 82.18 (C-15), 82.90 (C-20. 23), 14.27
(C-34), 151.92(C-35), 78.12(C-36), 19.39(C-37),
79.52~82.90 47 4 A~ C JR 155 5 ClikRiE s
FEA—E, et s 8 hEM R B E-2.

WEW9: A, mp 92~93 C, W TR
Lg. HEE. &4)j; HR-ESI-MS m/z: 619.458 3 [M+
Na]", 73 73X H C3sHeuO75 EI-MS m/z (%): 485 (1),
437 (1), 379 (20, 361 (38), 343 (6, 325 (6),
309 (100), 291 (21), 269 (11D, 267 (82), 251
(4), 233 (5), 217 (2), 199 (3), 141 (10D, 111
(22), 97 (60); 'H-NMR (600 MHz, CDCly) §:
7.18 (1H, d, J=1.2Hz, H-33), 5.06 (1H, qd,
J=6.6. 1.2 Hz, H-34), 3.78~3.87 (3H, m, H-4.
12. 15), 3.41 (1H, m, H-16), 3.44 (1H, m, H-19),
3.44 (1H, m, H-20), 2.39 (1H, dd, J=15.6, 7.8 Hz),
2.51 (1H, dt, J=15, 1.8 Hz), 1.46 (2H, m, H-5),
1.25~1.65 (32H, m, H-6~11, 22~31), 1.40~1.58
(6H, m, H-17. 18. 21), 1.63~2.00 (4H, m, H-17.
18), 142 (3H, d, J=6.6 Hz, H-35), 0.88 (3H,
t, J=7.2 Hz, H-32); “C-NMR (150 MHz, CDCl;)
5: 174.75 (C-1), 131.41 (C-2), 33.58 (C-3), 70.16
(C-4), 37.6 (C-5), 74.63 (C-16), 74.82 (C-19),
74.47 (C-20), 79.53 (C-12), 81.93 (C-15), 14.17
(C-32), 151.95(C-33), 78.13(C-34), 19.14(C-35),
Wit 2 M5 0 79.53. 81.93 WAL &M 9 Ay
DU SR PR 7 B A B o L SCka T I S A
—3, WEEY 9 NHIRE S E B,

AP 10: LA, mp 300 C, HR-ESI-MS
mlz: 665.367 1 [M+Na]", 7> 7R A Ci3HsoNeO7:
EI-MS m/z (%): 642 (1), 479 (1), 366 (1), 267
(4), 154 (7); '"H-NMR (600 MHz, DMSO-ds) J:
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600 MHz) &: Pro': 3.31 (1H, d, J=8.4 Hz, H-0),
1.90 (1H, dd, J=6.0. 12.0 Hz, H-B;), 0.98 (1H,
m, H-B»), 1.60 (1H, m, H-y;), 1.30 (1H, m,
H-y2), 323 (2H, m, H-8); Gly*: 9.08 (1H, dd,
J=9.0. 3.6 Hz, NH), 4.09 (1H, dd, J=9.6. 16.2
Hz, H-a,), 3.58 (1H, dd, J=3.6. 16.2 Hz, H-0,);
Leu’: 7.88 (1H, dd, J=5.4Hz, NH), 3.81 (1H,
m, H-o), 1.46 (1H, m, H-B;), 1.38 (1H, m,
H-B,), 1.67 (1H, m, H-y), 0.89 (3H, dd, J=
6.6 Hz, H-8), 0.82 (3H, dd, J=6.6 Hz, H-8");
val*: 7.80 (1H, d, J=9.6 Hz, NH), 3.82 (1H,
dd, J=4.8. 102 Hz, H-o), 2.01 (1H, m, H-B),
0.86 (3H, d, J=6.6 Hz, H-y), 0.78 (3H, d, J=
6.6 Hz, H-y"); Ile’: 7.38 (1H, d, J=9.6 Hz, NH),
416 (1H, t, J=9.6 Hz, H-a), 1.55 (1H, m,
H-p), 1.42 (1H, m, H-y;), 1.06 (1H, m, H-y,),
091 (3H, m, H-y"), 0.83 (3H, t, J=6.6 Hz,
H-3): Try®: 8.74 (1H, s, NH), 4.26 (1H, ddd,
J=12. 24Hz, H-0), 2.67 (2H, dd, J=12.6. 12.0
Hz, H-p), 6.95 (2H, d, J=84 Hz, H-2'. 6",
6.69 (2H, d, J=8.4Hz, H-3'. 5, 9.36 (1H, s,
OH); "“C-NMR (150 MHz, DMSO-d¢) 6: Pro':
171.8 (C=0), 60.74 (C-a), 30.14 (C-B), 22.05
(C-y), 46.64 (C-8); Gly*: 168.96 (C=0), 41.93
(C-0); Leu’: 172.56 (C=0), 54.06 (C-a), 40.95
(C-B), 24.82 (C-y), 23.26 (C-8), 21.82 (C-8");
val*: 171.17 (C=0), 61.45 (C-a), 30.05 (C-p),
19.84 (C-y, v); Ile’: 171.87 (C=0), 55.86 (C-a),
37.53(C-B), 24.78 (C-y), 1529 (C-y"), 10.92 (C-8);
Try®: 17023 (C=0), 54.72 (C-a), 36.89 (C-B),
126.33 (C-1"), 130.78 (C-2'. 6"), 115.85 (C-3'.
5, 156.95 (C-4"), 53k e S A —3,
e LAY 10 2 glabrin A

&Y 11 Jotam 44, HR-ESI-MS
miz: 301.142 8 [M+Na]", 22 TRH CiHpnOs: Hi
T2 B S ITFR I, AR B oR— 15
%, 'H-NMR (600 MHz, CDCly) 6: 7.71 (1H,
dd, J=3.0. 6.0Hz, H-3), 7.52 (1H, dd, J=3.0.
6.0 Hz, H-4), 431 (2H, t, J=6.6 Hz, H-1"), 1.72
(2H, m, H-2"), 144 (2H, q, J=7.2Hz, H-3"),
0.96 (3H, t, J=7.2 Hz, H-4"); *C-NMR (150 MHz,
CDCly) 6: 167.88 (C-1), 13256 (C-2), 129.04
(C-3), 131.08 (C-4), 65.75 (C-1"), 30.79 (C-2"),

19.38 (C-3"), 13.90 (C-4"). 53rikdpug > 5t
A2, BT 11 AR IR TR, iR
PNEAEYEL 7/ D G EC

AW 12: F MR, W TEIR . H
fi . 44)i: HR-ESI-MS m/z 635.448 9 [M+Na]",
651.4232 IM+K]", 773 h C3sHesOg: EI-MS m/z
(%): 395 (7), 377 (10), 371 (1), 359 (6), 353
(1), 341 (2), 335 (1), 325 (11), 307 (15, 289
(3), 269 (2), 241 (31D, 223 (4), 199 (1), 141
(3); 'H-NMR (600 MHz, CDCly) §: 7.18 (1H,
d, J=12Hz, H-33), 5.06 (1H, qd, J=7.2. 1.2
Hz, H-34), 4.18 (1H, m, H-12), 3.80~3.94 (3H,
m, H-4, 10, 15), 3.60 (2H, m, H-19. 20), 3.48
(1H, m, H-16), 2.40 (1H, dd, J=15.6, 8.4 Hz),
2.52 (1H, dt, J=15. 1.8 Hz), 1.58 (1H, m, H-13a),
2.12 (1H, m, H-13b), 1.68 (1H, m, H-14a),
1.98 (1H, m, H-14b), 1.43 (3H, d, J=6.6 Hz,
H-35), 0.88 (3H, t, J=7.2Hz, H-32); “C-NMR
(150 MHz, CDCl3) 6: 174.79 (C-1), 131.40 (C-2),
33.59(C-3),70.11(C-4), 37.58(C-5), 42.61 (C-11),
71.7 (C-10), 74.03 (C-16), 74.71 (C-19), 74.95
(C-20), 80.27 (C-12), 82.53 (C-15), 14.30 (C-32),
152.01 (C-33), 78.17 (C-34), 19.31 (C-35), i
i 2 MRS S 680.27. 82.53 M AIALAW 12 Jy Y
SRR R AR A . L SOk et A —
B, WE ST 12 Tt HEE C, EHIXMXIEY)
oy AR

& 13: {0544, mp 173~174 °C, Molisch
S 2P CpHpOp. 'H-NMR (600
MHz, D,0) §: 5.45 (1H, d, J=3.6 Hz) J%i%i
B Rk B R 7155, 4.08 (1H, d, J=9.0 Hz)
B Cy FIHAES . BC-NMR (150 MHz, D,0)
0: 93.34, 72.24, 73.74, 70.40, 73.57, 61.30 A%
AR L 1~6 71 C 155145 6 62.55, 104.85, 77.62,
75.18, 82.53, 63.52 MM I 1~6 {1 C {550,
SRR ARGE B A8, fE e 13
B, NS o AT 2
52 3k
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