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Chemical constituents of non-alkaloids from Huperzia serrata

ZHENG Kai-kai, ZHAO Yuan-yuan, YUAN Pu-long, WU Ying-chun, ZHANG Liu-qiang, GUO Fu-jiang,
LI Yi-ming
Department of Phytochemistry, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China

Abstract: Objective To investigate the non-alkaloids in Huperzia serrata. Methods The constituents were mainly isolated and
purified by means of silica gel, RP;g, and Sephadex LH-20 column chromatographies. The structures were identified based on analyses
of the spectral data of NMR and MS. Results Totally 11 constituents were obtained from dichloromethane fraction of the plant and
they were 3B-hydroxyserrat-14-en-21B-yl-p-dihydrocoumarate (1), seratenediol-3,21-diacetate (2), seratenediol-3-acetate (3),
21-epi-serratenediol-3-acetate (4), 30,21,24-trihydroxyserrat-14-en (5), 21-epi-serratenediol (6), serratenediol (7), 30,21B-dihydroxy-
serrat-14-en-16-one (8), 38,21p,24-trihydroxyserrat-14-en (9), 3a,21p,24-trihydroxyserrat-14-en-16-one (10), and 1-dibenzofuranol
(11). Conclusion Compounds 1—10 are serratene-type triterpenoids and compound 11 is a dibenzofuranol. Compounds 1 is a new
compound named as serratcoumarate and compounds 2 and 11 are isolated from the plant for the first time.
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T g EOL Al A SRR L R A
a0 M s s e 5 AR B K B (T ST
EE, ZAH AR E RS RGBS, Dyt
— W T RSAEY) ARSI LR A B () A2 B
SRATIRGS, A8 1 AMUEW, e s T
J2 B M W -21B- 0 A A BB MR 3p-
hydroxyserrat-14-en-21p-yl-p-dihydrocoumarate, 1).
T2 WE-321- " L& (seratenediol-3,21-
diacetate, 2). T /285G —F%-3- LF&[E (seratenediol-
3-acetate, 3). 21-K T /2854 I -3- LIRIE (21-epi-
serratenediol-3-acetate, 4). 3a,21B,24- T |21 — I

1 R =OH,R,=R4;=Rs=H,Rs=2H,R; = 5 T o g

(30,21B,24-trihydroxyserrat-14-en, 5). 21- KT )28
J%i W% (21-epi-serratenediol, 6). T J=¥5If %
(serratenediol, 7). 16-Pi3&-30,21B-T |2/ %
(3a,21B-dihydroxy-serrat-14-en-16-one, 8). 3PB,21B,
24-T )2 ¥5)% =1 (3B,21PB,24-trihydroxyserrat-14-en,
9). 16-3kHE-30,21B,24- T JZ 1506 =% (30,21P,24-
trihydroxyserrat-14-en-16-one, 10). 1-F835E K FfHk
% (1-dibenzofuranol, 11). ZEKJ WK 1. tL&Y)
1~10 AT =wE R G, 11 25 R FF
REREY), 1 B G, mih TR
FOIRNR: 2 A 11 FiR Y o S E

2 R;=R4=0Ac,R,=R3;=Rs=H,Rs=2H
3 R;=0Ac,R;=R3=Rs=H,Rs=2H, Ry =0OH
4 R;=0Ac, R, =R4=Rs=H, R¢=2H, R; = OH
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Fig. 1 Chemical structures of compounds 1—11
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LA FR AT ; Sephadex LH-20 (Pharmacia 2 ) )s
BT-224S W1 K- (Sartorius, fH[H ),
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2 ERESE

Tl 2 A2 20 kg, FH 1%F Sh IR 5 42
3k, BRI he EGE, HXZ5EH 3 55 95%
CIEIFTRBRE 3 K, FRHK 2 he & FF CRHRBGR,
Ailk 2 O, BENMKMRER 20 L, A A7 il i
(20 LX5), &g (20 LX5). B 4Fg (20
LX5) ZH, 98 S PR EIIIL 250 g. $izE

e sl i, A hmE-BE R 408 (1 20—~
0: 1) FIESIR CHE-HEE (1:0—~>0: 1) AR N
12 M43 Fr. A-1~A-12. 7541 F-B5 2 2165 (30
1, 15: 1818 1 1) R LLEs A I 7 LA Ak
44 2(6.4 mg). 3(97.0 mg) F14(10.0 mg). Fr. A-10
TR R, AT IHEE-BE TR £1H(20 0 1—0 1 1D
Ve, B33 14 4> Fr. B-1~B-14, Fr. B-12
IR AR 0%, DA s R 405 (8 1 1—0 1 1D
Ve, HEMLAEY 5 (20.0 mg). Fr. B-10 il il ki
FEEE, DO M-I L0 (20 0 1—0 1) YL,
3% Fr. C-1~C-14, Fr. C-13 i fillcA (o, LA
AMTE-BE TR 206 (8 1 1—0 1 1) Pelid, A7 k-4
MR O (40 1) FUfymBE-BEEE OFE (2 0 1) Pl
Iy AEEME A 6 (79.0 mg) H17 (400.0 mg).

Fr. C-11 il i AE A (i, DL S fe-H i (30 -

1—6: 1) Pelit, Pl Sephadex LH-20 #F{f i,

DL, #3314b54 1 (20.0 mg). Fr. B-10 il
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kA, DL SR BE-BS IR OFF (50 1 1—9 :
D B Ve, 153 Fr. D-1~D-10. Fr. D-9 iifiid ODS
RABFELL 40% H I T4 04T BA FE VR, 73 2] Fr.
E-1~E-6. Fr. E-6 iliid ODS AHAE (RS, L 70%
FHE T G B BE R, 80% H BE Ui I3 2L 54 8
(25.0 mg). Fr. B-11 it rEAE i, DUA i eI
PR MG (60 1—~1 1 1) YEMi, 193] Fr. F-1~Fr. F-11.
Fr. D-10 @ik ODS KAHM RS, DL 70% H B4Rk
B, 87%MEEE 73 21454 9 (13.0 mg). Fr.
A-11 B FER A A, DA k-l £ 08 (100 -
1-0: 1) ¥, #% Fr. G-1—-G-7. Fr. G-5 Jfl ODS
SAHFE OIS T 0 8, 33654 10 (17.0 mg).
Fr. A-7 T kAt (B, DA imsE-E % 208 (10 ¢
1—0: 1) e, #4% Fr. H-1~H-14. Fr. H-14 @it
Sephadex LH-20 #: 4 1%, LLHEL A FIANAHGEMN, 15
FEAY 11 (4.0 mg).
3 4HMEE

B 12 AR K CioHsgOus [a]'D
—28.9° (¢ 0.80, CHCL); EI-MS m/z: 590 [M]", 575,
424,409, 391,203, 189, 107; HR-EI-MS m/z: 590.433 1
[M]" (C3oHsg04, TH554H 590.433 5); IR vior (cm™'):
3 438,3266,2973,2948,1707, 1616, 1518, 1451,
1387, 1272, 1232, 1167, 1030, 977, 828; FHAK[H)
'H- #1 PC-NMR W% 1. HR-EI-MS #7475
T m/z: 590.433 1 [M]", 43T CaoHsz04 I
fH 590.433 5). ZLAMGIE PRI LIE H-OH (3 438
em ). -C=0 (1707 cm ). -C=C- (1 616, 1 518 cm ")
SRR IEI I . "H-NMR (400 MHz, CDCl3) i fi R
A7 MR TFES 6 0.67, 0.76, 0.77, 0.82, 0.86,
0.92,0.97C# 3H, ), 2 M AR AL 715 5 6 3.21
(dd, J = 4.8, 11.4 Hz, H-3) f14.67 (t, J = 2.3 Hz,
H-21), 14 C=C #1155 §5.32 (brs, H-15),
24 ABy BEAE L BT 155 6 2.91 Fl 2.64 (%
2H, t,J=7.6 Hz), LIJ 14> 1 4- " BURHIE R 715
50 6.7417.08 (% 2H, d, J = 8.5 Hz). >C-NMR (100
MHz, CDCl;) #1 DEPT i 2/ & W4 39 ANk
7T AHEE 1 AEEIL, 3 A sp? ZHEFERR. 5 A sp’
TN ZER ., 12 DEHIFE, 5 4 sp” 24k 3L, 6 4
sp” Ak ik L. A SCER, RIS
21a-hydroxyserrat-14-en-3p-yl-p-dihydrocoumarate!'*!
A EER AT, 3 B 1 SRS p-dihydro-
coumarate, HiZLEW A AT =05 EY .
HMBC i, H-21 (04 4.67) 5 C-9' (dc 172.7) #H

*1 WE&W189'H- F1PC-NMREUE (400/100 MHz, CDCl;)
Table 1 'H-NMR and "“C-NMR data of compound 1
(400/100 MHz, CDCl;)

Wit DEPT  dc S

1 CH, 38.6  1.81 (1H, m), 0.98 (1H, m)

2 CH, 275 1.64 (1H, m), 2.01 (1H, m)

3 CH 78.9 3.21dd (1H, dd, J=11.4, 4.8 Hz)

4 C 39.0

5 CH 557 0.79 (1H, m)

6 CH, 18.9  1.51 (1H, m), 1.42 (1H, m)

7 CH, 451  1.40 (1H, m), 1.20 (1H, m)

8 C 372

9 CH 629 0.8 (1H, m)

10 C 382

11 CH, 252 1.68 (1H, m), 1.05 (1H, m)

12 CH, 272 2.01 (1H, m), 1.17 (1H, m)

13 CH 56.9  1.80 (1H, m)

14 C= 138.5

15 CH= 1222 5.32(1H,brs)

16 CH, 239 1.99 (2H, m)

17 CH 445 1.63 (1H, m)

18 C 359

19 CH, 319 153 (1H,m), 1.17 (1H, m)

20 CH, 23.0  1.85(1H, m), 1.62 (1H, m)

21 CH 784  4.67(1H,t,J=23Hz)

22 C 36.7

23 CH,; 28.1  0.97 (3H,s)

24 CH, 154 0.77 3H, s)

25 CH,; 159 0.86 (3H, s)

26 CH,; 19.9  0.82 (3H,s)

27 CH, 562 221 (1H,d, =143 Hz)
1.72 (1H, d, J = 14.3 Hz)

28 CH,; 132 0.67 (3H,s)

29 CH, 214 092 (3H,s)

30 CH,; 273 0.76 3H, s)

I C= 154.0

2 CH= 1153 6.75(1H,d,J=8.5Hz)

3 CH= 1294 7.07(1H,d,J=8.5Hz)

4 C= 132.8

5 CH= 1294 7.07(IH,d,J=8.5Hz)

6 CH= 1153 6.75(1H,d,J=8.5Hz)

7 CH, 302 291 (2H,t,J="7.6 Hz)

8 CH, 364 2.64 (2H,t,J="7.6 Hz)

9 c=0 1727
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K, KW p-dihydrocoumarate & HI7E 21 A7 -, BEAb
5 H-21 (0 4.67) ML C-17 (5¢c 44.5). C-19
(0c 31.9). C-22 (dc 36.7) F1 C-29 (6c21.4); L H-8'
(0 2.64) FIRHIBA C-9' (Oc 172.7)« C-7' (dc 30.2)
R C-4" (5¢ 132.8); 55 H-7' (91 2.91) AR IKBEAT C-9/
(5¢ 172.7)~ C-8' (d¢ 36.4). C-4' (6c 132.8) F1 C-3" (d¢
129.4); 5 H-3 (du 3.2) HIZEHIBET C-4 (¢ 39.0)-
C-24 (6c 15.4) F1C-23 (¢ 28.1), W.[¥l 2. NOESY
iR, ATLIEF) H-3 Al H-23. H-24 1 H-25. H-21
A H-29. H-29 1 H-28. H-30 Al H-17 #15%, LK
3. PIUHEWTHZAL G Y0 T 2 B0 —BE-21B-%F — &
TORER, A LAHEY, i TESEEG
P 1

OH

2 L&Y 1KEZE HMBC 18X
Fig. 2 Key HMBC correlations of compound 1

3 k&Y 1 EEH NOESY #H%

Fig. 3 Key NOESY correlations of compound 1

wEY 2. BOMARE L. EI-MS m/z: 526
[M]". 'H-NMR (400 MHz, CDCl3) d: 5.31 (1H, brs,
H-15), 4.52 (1H, dd, J = 5.6, 11.2 Hz, H-21), 4.47
(1H, dd, J = 5.6, 11.6 Hz, H-3), 2.02 (3H, s, -COCH3),
2.01 (3H, s, -COCH3), 1.25 (3H, s, H-23), 0.90 (3H, s,
H-24), 0.87 (3H, s, H-30), 0.83 (3H, s, H-26), 0.84
(3H, s, H-29), 0.82 (3H, s, H-25), 0.69 (3H, s, H-28);
BC-NMR (100 MHz, CDCly) d: 38.3 (C-1), 29.7
(C-2), 81.1 (C-3), 37.9 (C-4), 55.8 (C-5), 18.8 (C-6),

45.0 (C-7), 37.8 (C-8), 62.7 (C-9), 38.1 (C-10), 27.2
(C-11), 25.3 (C-12), 57.0 (C-13), 138.3 (C-14), 122.0
(C-15), 24.2 (C-16), 49.6 (C-17), 36.0 (C-18), 36.8
(C-19), 23.9 (C-20), 80.8 (C-21), 37.1 (C-22), 28.1
(C-23), 15.8 (C-24), 15.8 (C-25), 16.6 (C-26), 56.0
(C-27), 13.5 (C-28), 27.5 (C-29), 19.8 (C-30), 171.0
(C-31), 21.4 (C-32), 171.1 (C-33), 21.4 (C-34), L) I
$ot 5 ScmAE A Y, s e e a2
T2 805 —E-3,21-— LR B

tEY 3. AR AR A, BI-MS m/z: 484
[M]". 'H-NMR (400 MHz, CDCl3) 8: 5.33 (1H, brs,
H-15), 4.45 (1H, dd, J = 5.2, 11.3 Hz, H-3), 3.23 (1H,
m, H-21), 2.04 (3H, s, -COCHj3), 0.96 (3H, s, H-30),
0.85 (3H, s, H-29), 0.84 (3H, s, H-24), 0.83 (3H, s,
H-26), 0.83 (3H, s, H-23), 0.82 (3H, s, H-25), 0.67
(3H, s, H-28); "C-NMR (100 MHz, CDCl5) &: 38.3
(C-1), 27.2 (C-2), 80.8 (C-3), 37.1 (C-4), 57.2 (C-5),
18.8 (C-6), 45.0 (C-7), 38.9 (C-8), 62.7 (C-9), 37.9
(C-10), 23.9 (C-11), 27.7 (C-12), 55.8 (C-13), 138.1
(C-14), 122.2 (C-15), 23.8 (C-16), 49.5 (C-17), 37.9
(C-18), 36.1 (C-19), 25.3 (C-20), 79.2 (C-21), 37.1
(C-22), 27.6 (C-23), 14.6 (C-24), 15.8 (C-25), 19.8
(C-26), 56 (C-27), 13.4 (C-28), 16.6 (C-29), 28.1
(C-30), 171.1 (C-31), 21.3 (C-32). DA _E- %k 55 STk 4R
EHA ), M et B 3 TR -3-
LIRS

a4 At ARE A, EI-MS m/z: 484
[M]". 'H-NMR (400 MHz, CDCLy) J: 5.34 (1H, brs,
H-15), 4.48 (1H, dd, J = 5.2, 11.3 Hz, H-3), 3.47 (1H,
brs, H-21), 2.06 (3H, s, -COCHj3), 0.96 (3H, s, H-30),
0.91 (3H, s, H-29), 0.90 (3H, s, H-24), 0.86 (3H, s,
H-23), 0.84 (3H, s, H-26), 0.83 (3H, s, H-25), 0.71
(3H, s, H-28); "*C-NMR (100 MHz, CDCl;) &: 38.3
(C-1), 24.0 (C-2), 80.9 (C-3), 37.1 (C-4), 55.8 (C-5),
18.8 (C-6), 45.0 (C-7), 38.1 (C-8), 62.8 (C-9), 36.0
(C-10), 25.2 (C-11), 27.2 (C-12), 56.9 (C-13), 138.5
(C-14), 122.1 (C-15), 23.9 (C-16), 43.4 (C-17), 37.9
(C-18), 31.2 (C-19), 25.4 (C-20), 76.2 (C-21), 37.5
(C-22), 28.1 (C-23), 16.6 (C-24), 19.8 (C-25), 21.8
(C-26), 56.2 (C-27), 13.3 (C-28), 15.8 (C-29), 27.7
(C-30), 171.1 (C-31), 21.3 (C-32). LA I ¥dis 55 STk
EHA-FUY, WS e A 4 h 21-RT 28
TE-3- PR .
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EY 5. AOBMARE A, EI-MS m/z: 458
[M]". 'H-NMR (400 MHz, CsDsN) &: 5.35 (1H, brs,
H-15), 4.52 (1H, brs, H-3), 4.10, 3.86 (% 1H, d, J =
10.4 Hz, H-24), 3.55 (1H, s, H-21), 1.48 (3H, s, H-23),
1.12 (3H, s, H-30), 0.80 (3H, s, H-29), 0.77 (3H, s,
H-25), 0.75 (3H, s, H-26), 0.72 (3H, s, H-28);
BC-NMR (100 MHz, CsDsN) &: 33.9 (C-1), 26.7
(C-2), 69.8 (C-3), 43.7 (C-4), 49.6 (C-5), 19.3 (C-6),
45.4 (C-7), 38.3 (C-8), 62.9 (C-9), 38.7 (C-10), 25.7
(C-11), 27.5 (C-12), 57.4 (C-13), 139.1 (C-14), 122.8
(C-15), 24.5 (C-16), 44.8 (C-17), 36.4 (C-18), 31.9
(C-19), 26.8 (C-20), 75.2 (C-21), 37.7 (C-22), 23.1
(C-23), 65.1 (C-24), 16.1 (C-25), 20.2 (C-26), 56.9
(C-27), 14.7 (C-28), 22.7 (C-29), 29.4 (C-30). L %
kA -8, et Ew 5 N
30,21B,24-T )2 30—l o

WEY 6: FEMAIRE A, EI-MS m/z: 442
[M]". 'H-NMR (400 MHz, CDCl3) &: 5.35 (1H, brs,
H-15), 3.47 (1H, brs, H-21), 3.22 (1H, m, H-21), 0.99
(3H, s), 0.96 (3H, s, H-23), 0.91 (3H, s, H-30), 0.84
(3H, s, H-26), 0.82 (3H, s, H-25), 0.79 (3H, s, H-24),
0.71 (3H, s, H-28); "*C-NMR (100 MHz, CDCl;) §:
38.6 (C-1), 25.2 (C-2), 78.9 (C-3), 38.2 (C-4), 55.7
(C-5), 18.9 (C-6), 45.2 (C-7), 39.0 (C-8), 56.9 (C-9),
35.9 (C-10), 25.4 (C-11), 27.2 (C-12), 62.9 (C-13),
138.5 (C-14), 122.1 (C-15), 24.0 (C-16), 43.4 (C-17),
37.1 (C-18), 31.2 (C-19), 27.6 (C-20), 76.2 (C-21),
37.5 (C-22), 15.8 (C-23), 19.8 (C-24), 28.1 (C-25),
15.4 (C-26), 56.2 (C-27), 13.3 (C-28), 27.7 (C-29),
21.8 (C-30). LA_E%di 5 Seikapis i —s, wik
EAA 6 4 21-K T 206 .

a7 A AIRE A EI-MS m/z: 442
[M]". '"H-NMR (600 MHz, CDCl;) 6: 5.35 (1H, s,
H-15), 3.25 (1H, m, H-21), 3.20 (1H, m, H-3), 2.20
(1H, m, H-27a), 1.75 (1H, m, H-27b), 1.59 (3H, s,
H-30), 0.97 (3H, s, H-23), 0.96 (3H, s, H-24), 0.83
(3H, s, H-26), 0.80 (3H, s, H-25), 0.76 (3H, s, H-29),
0.68 (3H, s, H-28); "C-NMR (100 MHz, CDCl;) ¢:
38.7 (C-1), 27.8 (C-2), 78.9 (C-3), 39.0 (C-4), 55.8
(C-5), 19.0 (C-6), 45.3 (C-7), 37.2 (C-8), 62.9 (C-9),
38.3 (C-10), 25.4 (C-11), 27.4 (C-12), 57.3 (C-13),
138.3 (C-14), 122.3 (C-15), 24.2 (C-16), 49.6 (C-17),
36.3 (C-18), 37.3 (C-19), 27.7 (C-20), 79.3 (C-21),

39.1 (C-22), 15.6 (C-23), 28.2 (C-24), 15.9 (C-25),
19.9 (C-26), 56.2 (C-27), 13.5 (C-28), 14.7 (C-29), 27.7
(C-30). LA % 5 ek A — 5, s
B T 0T 2800 .

WG 8: A ARME K. ESI-MS m/z: 457
[M-+H]". '"H-NMR (400 MHz, CsDsN) d: 5.92 (1H, s,
H-15), 3.58 (1H, brs, H-3), 3.60 (1H, brs, H-21), 3.02
(1H, s, H-17), 1.69 (3H, s, H-30), 1.36 (3H, s, H-29),
1.18 (3H, s, H-23), 0.89 (3H, s, H-24), 0.87 (3H, s,
H-28), 0.82 (3H, s, H-25), 0.73 (3H, s, H-26);
BC.NMR (100 MHz, CsDsN) &: 33.5 (C-1), 26.4
(C-2), 75.6 (C-3), 38.4 (C-4), 49.1 (C-5), 18.8 (C-6),
45.0 (C-7), 38.0 (C-8), 62.2 (C-9), 37.9 (C-10), 24.9
(C-11), 26.4 (C-12), 59.3 (C-13), 163.5 (C-14), 128.7
(C-15), 201.1 (C-16), 58.8 (C-17), 44.4 (C-18), 31.7
(C-19), 25.6 (C-20), 74.8 (C-21), 37.3 (C-22), 29.1
(C-23), 22.3 (C-24), 15.7 (C-25), 19.8 (C-26), 55.8
(C-27), 14.9 (C-28), 21.9 (C-29), 28.8 (C-30). LA %k
P 5 SRR E I A — 3, A 8 ) 16-
BeFE-3a,21B-T 2 B 7.

EY 9: HEOMAKEA. EI-MS m/z: 458
[M]". 'H-NMR (400 MHz, CsDsN) d: 5.45 (1H, s,
H-15), 1.52 (3H, s, H-23), 1.14 (3H, s, H-30), 0.93
(3H, s, H-29), 0.80 (3H, s, H-25), 0.78 (3H, s, H-26),
0.77 (3H, s, H-28); “C-NMR (100 MHz, CsDsN) §:
39.2 (C-1), 29.2 (C-2), 80.4 (C-3), 43.7 (C-4), 57.0
(C-5), 20.0 (C-6), 46.2 (C-7), 38.4 (C-8), 63.3 (C-9),
38.5 (C-10), 25.8 (C-11), 28.1 (C-12), 57.8 (C-13),
139.3 (C-14), 123.2 (C-15), 24.9 (C-16), 44.1 (C-17),
36.8 (C-18), 32.2 (C-19), 27.0 (C-20), 75.6 (C-21),
37.8 (C-22), 24.0 (C-23), 64.9 (C-24), 16.9 (C-25),
20.3 (C-26), 56.9 (C-27), 14.2 (C-28), 22.5 (C-29),
29.1 (C-30). LA b¥od 5 sepkipE RA 5, i
WAL 9 O 38,21, 24-T 2 1 =%

EY 10: Ak AR A 4. ESI-MS m/z: 473
[M+H]". "H-NMR (400 MHz, CsDsN) 6: 5.92 (1H,
brs, H-15), 4.43 (1H, brs, H-3), 4.08 (1H, d, J = 10.8
Hz), 3.86 (1H, d, J = 10.8 Hz), 3.56 (1H, brs, H-21),
3.01 (1H, s, H-17), 1.69 (3H, s, H-30), 1.58 (3H, s,
H-23), 1.35 (3H, s, H-29), 0.88 (3H, s, H-25), 0.87
(3H, s, H-28), 0.72 (3H, s, H-26); "*C-NMR (100
MHz, CsDsN) &: 34.2 (C-1), 27.0 (C-2), 70.0 (C-3),
443 (C-4), 50.3 (C-5), 19.6 (C-6), 45.9 (C-7), 38.3
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(C-8), 62.8 (C-9), 38.7 (C-10), 25.3 (C-11), 26.9
(C-12), 58.2 (C-13), 163.8 (C-14), 129.1 (C-15), 201.5
(C-16), 59.6 (C-17), 44.8 (C-18), 32.1 (C-19), 26.0
(C-20), 76.0 (C-21), 37.7 (C-22), 23.8 (C-23), 65.84
(C-24), 16.7 (C-25), 20.1 (C-26), 56.1 (C-27), 15.3
(C-28), 22.3 (C-29),29.2 (C-30). A%l 5 ki
T A, SO E A 10 D 16-8E-30,21P,
24-T E R4 — %
WED 11: W EH AR K. ESI-MS m/z:
183 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢: 6.75
(1H, d, J= 8.2 Hz, H-2), 7.27 (1H, t, J = 8.1 Hz, H-3),
7.05 (1H, d, J = 8.0 Hz, H-4), 8.11 (1H, d, J = 7.6 Hz,
H-5), 7.33 (1H, td, J = 7.6, 0.9 Hz, H-6), 7.42 (1H, td,
J=17.4,13Hz H-7), PL ¥ 5 kIR IEFEA —
P, W EAL S 11 0 1R IR I
S 3k
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