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Chemical constituents from leaves of Adinandra nitida
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Abstract: Objective To study the chemical constituents from the leaves of Adinandra nitida. Methods The chemical constituents
of the plant were isolated and purified by column chromatography and their structures were elucidated on the basis of physicochemical
properties and spectral data. Results Eleven triterpenoids, two diterpenoids, and two steroids were obtained and determined to be
ursolic acid (1), 18-hydroxyursolic acid (2), 2a,3a-dihydroxyursolic acid (3), 3a,19a-dihydroxyursolic acid (4), euscaphic acid (5),
3pB,19a,23-trihydroxyursolic acid (6), 20,3a-dihydroxyursolic acid-28-O-B-D-glucopyranoside (7), kajiichigaside F1 (8), oleanolic acid
(9), arjunetin (10), betulinic acid (11), cassipourol (12), a-tocopherol (13), daucosterol (14), and B-sitosterol (15). Conclusion
Compounds 1—4, 6, 7, 9, and 11—13 are obtained from the leaves of A. nitida for the first time.
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FEFRFRIFE (Theaceae) WililJE Adinandra W1 SHA& A . f BERESWAR, WRAGTGE T G H
Jack fHY) 72 ¥ i K Adinandra nitida Merr. ex H. L. EEE, HAERMEE. WHE. T RIEM.
Li BFmt, NAAHER, AR Al = FERE. Wi, @EEeSER, & —MiRE
. SEr Lk et B R, B T IRE FZRAMEEIR S B A EY . ARRTPEESH
VRS TTARMSE MG, WRFEE, RESHZE K. SeRER. K2, 2RSS H

WHSHE: 2016-03-16
EeWE : LA RHEIEMBEE 8 (BM2014047); 705 P EE 25 KSR (YB14001)
FEB RN X HEE (1990—), 2o, L ARAEI N, v [ 2R 2L 7 A2, N RIRZIMAL S 5L« Tel: 15851832069  E-mail: liushuxia90@163.com
HEEIEE DM Tel: (025)85639644 13601587256 E-mail: njqsh2005@126.com
VS Tel: 13913982651 E-mail: cpujq@aliyun.com
#IEFE—EE  ZEIRBE  Tel: (025)85639644 E-mail: lizhenlin_cpu@126.com



¢ $ % Chinese Traditional and Herbal Drugs 5 47 3% % 14 8] 2016 £ 7 B

* 2437

TR R 28.4%, A& H AT AR R A S
it BRI Y SR, IR A A ISR
gy, ARSESRIHAT T RAMMCER L, At
SRR 11 A= BRI (ursolic acid, 1)+ 18-
IR (18-hydroxyursolic acid, 2). 2a,3a- %
G HR (20,30-dihydroxyursolic acid, 3)+ 3a,190-
“RIEEHER (30,19a-dihydroxyursolic acid, 4).
/2 (euscaphic acid, 5). 3B,190,23- = ¥2 Z R
(3B,190,23-trihydroxyursolic acid, 6)+ 20,30- 255
75 B2 -28-O-B-D- 7 % B #  ( 20,30-dihydroxyursolic
acid-28-O-B-D-glucopyranoside, 7). kajiichigaside f1
(8). FHRM (oleanolic acid, 9). arjunetin (10).
HHESEER (betulinic acid, 11), 2 ~—f%: cassipourol
(12). o-EEM (o-tocopherol, 13) 2 NS A
Y. $H2E N (daucosterol, 14) B-73 $ i (B-sitosterol,
15, HAEY 1~4. 6. 7. 9. 11~13 HHEIRM
H AR AR R
1 LR

ZF-1 B =AM AT C e s o i A A
PR/ ), ULTRA SHIELD 400 plus %83 IRAX
(Bruker), fE&HERER (FSigFEA T D, HEA
s HSGFass FEIAR. A EVL AR KB AFD,
Sephadex LH-20 #1544 %} (Pharmacia Biotech 2
"), MCI @ik (HA Mitsubishi Chemical
Corporation A 7], CHP20P, 70~150 um). RP-Cs
FEEEMEL (Merck A7, 50 um);  ATHRAFI A
Srrat

AEEZRT 2014 5 12 AMWA) &5, LI
B R 25 9T e R AT AT DR 5 e L S RS
JEHEY) T ¥R Adinandra nitida Merr. ex H. L.
Li TR, FRAs (2014121501) R TILI544
= 25091 9% e v 24 o i S AR A T =
2 RERESE

FEZR 10 kg FHFEEAESEEL 3 I, AIFRIE
TRk e 4, TR, N TR B S 43 ) A e T
MR CIEAHL, 19 24 kARG AR H 123.2 g,
BT SR ZERGHALIZE 304.0 go HUA B AL
B, B, A ilE-TE R B RA RESE (100 :
1~1: 1), 53] 25 Mify (Fr. 1~Fr.25). Fr.4 4
S 5 Sephadex LH-20 B#EAT: Cf k-0 - FEE S -
511 Ve, SiEEERA: CRimEE-BEIR 285 100
1) Cg SOAHFE (95%55 ) 2EAL S BIL 54 13 (91.58
mg); Fr. 9 & FEEESMFENEY 15 (0.6 2);

Fr. 13 5 Fr. 14 &G ERERAE CAmBE-TE R £ 15
500 1~10: 1 BAEEVEMG) 454 Sephadex LH-20
e kE A ihlk-S - EE 5 0 5 0 1D ik B2 &4
9 (9.35mg); Fr. 16 £ Sephadex LH-20 §tfikE (i
THEE-FAG-HEE S 05 0 D Ak ENMLEY 3 (18.51
mg); A3F Fr. 20, 21. 22, SHESALEY) 14
(1.2 g). AR CERHALR BRI G, —&H
Fe-HEE (50 0 1~1 1 1) BREEVEN, 7330 18 My
(Fr. 26~Fr. 43), Fr. 27 &rERH: CHIMBE-BSL 2
BiE 30 1) Wb, 456 Cs A (90%~100%) 5
FLAY 12 (76.50 mg); Fr. 29 £ HEE # 45 15 21
&M 15 (2.5 g); Fr. 31 Bl CHmmE-BE R
CBE S DG A E S B2 & 11 (10.04
mg); Fr. 32 S RE A CH M BE-BE R 4056 20 © 1~5©
1 BAEY) 256 HEE 45 5. Sephadex LH-20
fekE CHEE) K Cs ARFE (70%HEE-/K) 15E11k
A1) 4 (3.28 mg); Fr. 33 4 Sephadex LH-20 JEfHE
(HED 256 HEELSHRANEY S (13.76 mg);
Fr. 34 4 Sephadex LH-20 Rt CHER) . [ BRER
B & BE-FEE 50 0 1~30 & 1 BRIV, & 45-
FAEE 35 ¢ 1 SRRV S RO CHIEE-7K 70% ~80%
BRI 5EMLEY) 6 (5.47 mg); Fr.36 ZEfi
B (AT -EE 50 1~1 01 BREEB 44
Sephadex LH-20 #Eict: (ZMG-HEE 1 1) KHFEE
A RAA AT 1013.22 mg) R 2(3.78 mg);
Fr. 38 £ Sephadex LH-20 &tfiAE (FEE) £54 FlE
EERAERNAEY T (2550 mg); Fr. 41 £kE
ekt (CEHR-HEE 30 0 1~1 : 1 BEEESE . Cs
SR CHHEE-KBAE 10%~60%3E/ ) & Sephadex
LH-20 &tk (R R E A 5204 10 (5.22
mg) A8 (51.32mg),
3 HFHExE

WEY1: AENE, 10%RIE-OFEEMat.
ESI-MS m/z: 455.41 [M—H] ", A%+ 4> FJii & A 456,
4T3 A C30Has03, 'H-NMR (400 MHz, CsDsN) 6t
5.51 (1H, t, J= 3.5 Hz, H-12), 3.48 (1H, dd, J = 10.2,
5.9 Hz, H-3), 2.66 (1H, d, J = 11.2 Hz, H-18), 1.27,
1.25, 1.08, 1.04, 0.91 (5X3H, s), 1.02 (3H, d, J = 6.5
Hz, H-30), 0.97 (3H, d, J = 6.3 Hz, H-29); '3C-NMR
(100 MHz, CsDsN) J: 39.6 (C-1), 28.6 (C-2), 78.6
(C-3), 39.9 (C-4), 56.3 (C-5), 19.3 (C-6), 34.1 (C-7),
40.5 (C-8), 48.5 (C-9, 17), 37.9 (C-10), 24.1 (C-11),
126.1 (C-12), 139.8 (C-13), 43.0 (C-14), 29.3 (C-15),
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25.4 (C-16), 54.0 (C-18), 40.0 (C-19), 39.9 (C-20),
31.6 (C-21), 37.8 (C-22), 29.2 (C-23), 17.1 (C-24),
16.2 (C-25), 18.0 (C-26), 24.4 (C-27), 180.4 (C-28),
18.0 (C-29), 21.9 (C-30). LA %l 5 SCilikHfaE A
— W, MEEERED 1 NS RR.

E2: AR, 10%MER- LR,
ESI-MS m/z: 471.42 [M—H]", AHXFHEAN 472,
T3 A C30HasOs0 'H-NMR (400 MHz, CsDsN) 6:
5.63 (1H,t,J=3.7 Hz, H-12), 3.46 (1H, dd, /= 10.6, 5.5
Hz, H-3), 1.75, 1.47, 1.25, 1.05, 0.94 (5X3H, s), 1.14
(3H, d, J = 6.4 Hz, H-30), 1.13 (3H, d, J = 6.5 Hz,
H-29); *C-NMR (100 MHz, CsDsN) 6: 34.0 (C-1), 26.8
(C-2), 78.6 (C-3), 39.8 (C-4), 563 (C-5), 19.3 (C-6),
37.7 (C-7), 40.8 (C-8), 482 (C-9), 38.9 (C-10), 24.4
(C-11), 128.5 (C-12), 140.3 (C-13), 42.5 (C-14), 28.45
(C-15), 27.3 (C-16), 48.7 (C-17), 73.1 (C-18), 55.0
(C-19), 42.8 (C-20), 29.7 (C-21), 39.4 (C-22), 29.2
(C-23), 16.0 (C-24), 16.9 (C-25), 17.1 (C-26), 25.1
(C-27), 181.0 (C-28), 17.6 (C-29), 27.5 (C-30). LA L%
W5 SRR IE A, e EY 2 N 18-
RS R

& 3: FOMA, 10%0MEE- 20 R4,
ESI-MS m/z: 471.43 [M—H], 507.38 [M+CIJ,
517.39 [M+HCOO]", #MxXtsrriENl 472, o¥
3N C30HasOs. 'H-NMR (400 MHz, DMSO-ds) 9
11.90 (1H, s, H-28), 5.14 (1H, brs, H-12), 4.07 (1H, d,
J = 6.2 Hz, H-2), 3.95 (1H, d, J = 3.2 Hz, H-3), 1.05,
0.90, 0.89, 0.78, 0.74 (5X3H, s), 0.91 (3H, d, J = 4.0
Hz, H-29), 0.82 (3H, d, J = 6.3 Hz, H-30); '*C-NMR
(100 MHz, DMSO-ds) J: 41.7 (C-1), 64.6 (C-2), 77.8
(C-3), 38.4 (C-4), 46.7 (C-5), 17.5 (C-6), 32.6 (C-7),
38.7 (C-8), 47.5 (C-9), 37.7 (C-10), 22.8 (C-11), 124.5
(C-12), 138.2 (C-13), 40.3 (C-14), 27.4 (C-15), 23.3
(C-16), 46.8 (C-17), 52.3 (C-18), 38.3 (C-19), 37.9
(C-20), 30.1 (C-21), 36.2 (C-22), 28.8 (C-23), 21.8
(C-24), 16.2 (C-25), 16.9 (C-26), 23.7 (C-27), 178.2
(C-28), 16.9 (C-29), 21.0 (C-30). £ 5 STk 1 ¥
XTREE), SEAL A 3 N 20,30- RS RIE

& 4: AEMAER, 10%MER- LB RaE,
ESI-MS m/z: 473.45 [M-+H]', 45535 [M+H—
H,0]", 471.44 [M—H] ", 507.40 [M+CI] . #X}5F
J BN 472, 53 F 3N C30Ha304. 'H-NMR (400 MHz,
CsDsN) d: 5.62 (1H, brs, H-12), 3.62 (1H, d, J = 3.2

Hz, H-3), 3.06 (1H, s, H-18), 1.65, 1.43, 1.23, 1.14,
0.95, 0.90 (6 X3H, s), 1.12 (3H, d, J = 6.7 Hz, H-30);
BC-NMR (100 MHz, CsDsN) 4: 39.2 (C-1), 50.9
(C-2), 76.5 (C-3), 38.8 (C-4), 50.6 (C-5), 20.1 (C-6),
34.9 (C-7), 41.9 (C-8), 48.9 (C-9), 34.9 (C-10), 25.3
(C-11), 129.4 (C-12), 141.2 (C-13), 43.6 (C-14), 30.5
(C-15), 27.7 (C-16), 49.6 (C-17), 55.9 (C-18), 74.0
(C-19), 43.4 (C-20), 28.2 (C-21), 39.8 (C-22), 30.6
(C-23), 24.0 (C-24), 16.8 (C-25), 18.6 (C-26), 25.9
(C-27), 182.0 (C-28), 28.4 (C-29), 18.1 (C-30). &5
SR RS R o IR, e S 4 9 30,190- 5%
EORR.

&Y 5: FHEER, 10%MER- L5 RO,
ESI-MS m/z: 487.43 [M—H], 469.39 [M—H—
H,O], 489.42 [M-+H]", 506.37 [M+H,0], 523.38
[M-+CI], X 51 & 488, 4T N C30HasOs o
"H-NMR (400 MHz, CsDsN) 6: 5.03 (1H, brs, H-12),
4.32 (1H, ddd, J=11.7, 4.4, 2.7 Hz, H-2), 3.78 (1H, d,
J=2.7Hz, H-3), 3.05 (1H, s, H-18), 1.66, 1.43, 1.28,
1.12, 1.00, 0.92 (6 X3H, s), 1.13 (3H, d, J = 6.5 Hz,
H-30); "*C-NMR (100 MHz, CsDsN) d: 42.1 (C-1),
65.9 (C-2), 79.1 (C-3), 38.6 (C-4), 48.5 (C-5), 18.4
(C-6), 33.3 (C-7), 40.4 (C-8), 47.4 (C-9), 38.4 (C-10),
23.9 (C-11), 127.8 (C-12), 139.7 (C-13), 42.6 (C-14),
29.2 (C-15), 26.1 (C-16), 48.0 (C-17), 54.4 (C-18),
72.5 (C-19), 41.9 (C-20), 26.7 (C-21), 38.3 (C-22),
29.0 (C-23), 22.1 (C-24), 16.4 (C-25), 17.0 (C-26),
24.4 (C-27), 180.4 (C-28), 26.8 (C-29), 16.6 (C-30).
2 5 SCHREE B o R, St B9 5 NI -

e 6: ABKER, 10%MIR- LB,
ESI-MS m/z: 487.38 [M—H] ", 523.41 [M+CI]", #H%}
TFEN 488, 7T A CaoHagOs. "H-NMR (400
MHz, CsDsN) §: 5.08 (1H, brs, H-12), 4.17 (1H, m,
H-3), 4.17 (1H, d, J = 10.3 Hz, H-2a), 3.71 (1H, d, J =
10.3 Hz, H-2B), 3.04 (1H, s, H-18), 1.68, 1.43, 1.12,
1.04, 0.98 (5% 3H, s), 1.10 (3H, d, J = 6.7 Hz, H-30);
BC-NMR (100 MHz, CsDsN) 6: 39.3 (C-1), 28.2 (C-2),
74.0 (C-3), 43.4 (C-4), 49.1 (C-5), 19.2 (C-6), 33.8
(C-7), 40.9 (C-8), 48.3 (C-9), 37.7 (C-10), 24.5 (C-11),
128.5 (C-12), 140.5 (C-13), 42.6 (C-14), 29.8 (C-15),
26.9 (C-16), 48.8 (C-17), 55.1 (C-18), 73.2 (C-19), 42.8
(C-20), 27.4 (C-21), 39.0 (C-22), 68.5 (C-23), 13.6
(C-24), 16.5 (C-25), 17.7 (C-26), 252 (C-27) 1812
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(C-28),27.2 (C-29), 17.3 (C-30). 45 CHRIBALEHIE XT
FREY, %2 B4 6 4 3B,190,23- =25 B RIK .

WEWT: BEBRR, S, 10%EK- L8
LI (0, ESI-MS m/z: 669.43 [M+CI], 473.34 [M—
Glc], 455.35 [M—Glc—H,0] , #X}4rF i sl 634,
737N Ci6Hss09o "H-NMR (400 MHz, DMSO-ds)
d:5.16 (1H, brs, H-12), 5.01 (1H, d, J = 4.8 Hz, H-1),
4.94 (1H, m, H-2), 4.11 (1H, d, J = 3.6 Hz, H-3), 2.13
(1H, d, J = 11.2 Hz, H-18), 1.04, 0.90, 0.88, 0.78, 0.71
(5X3H, s), 0.92 (3H, d, J=10.1 Hz, H-30), 0.84 (3H, d,
J = 6.3 Hz, H-29); 3C-NMR (100 MHz, DMSO-ds) 6:
422 (C-1), 65.1 (C-2), 78.3 (C-3), 38.8 (C-4), 48.1
(C-5), 18.0 (C-6), 33.1 (C-7), 40.0 (C-8), 47.4 (C-9),
38.4 (C-10, 19), 23.4 (C-11), 125.3 (C-12), 138.2 (C-13),
42.3 (C-14), 28.0 (C-15), 24.2 (C-16), 47.8 (C-17), 52.8
(C-18), 38.2 (C-20), 30.5 (C-21), 36.3 (C-22), 29.4
(C-23), 22.4 (C-24), 16.8 (C-25), 17.3 (C-26), 23.7
(C-27), 1754 (C-28), 17.5 (C-29), 21.5 (C-30), 94.5
(C-1"), 72.8 (C-2'), 78.1 (C-3"), 70.0 (C-4"), 77.1 (C-5"),
61.2 (C-6"). &5 3R E AR RHEN, e & 7
N 20,30- —FRF L D5 IR-28-0-B-D-H B HE T -

& 8: AR, 10%EE- 20 B4,
ESI-MS m/z: 668.34 [M+H,0], 685.40 [M+CI],
FHXT 2> F & A 650, 70 F N CaeHssO10o 'TH-NMR
(400 MHz, DMSO-ds) 6: 5.18 (1H, brs, H-12), 5.16
(1H, d, J = 7.9 Hz, H-1), 3.94 (1H, d, J = 3.0 Hz,
H-3), 1.28, 1.09, 0.88, 0.88, 0.78, 0.66 (6X3H, s),
0.85 (3H, d, J = 6.4 Hz, H-30); "*C-NMR (100 MHz,
DMSO-dg) 6: 41.7 (C-1), 64.6 (C-2), 77.9 (C-3), 37.9
(C-4), 47.6 (C-5), 21.8 (C-6), 32.5 (C-7), 39.8 (C-8),
46.5 (C-9), 37.7 (C-10), 23.2 (C-11), 127.0 (C-12),
138.2 (C-13), 40.1 (C-14), 28.8 (C-15), 25.1 (C-16),
473 (C-17), 53.1 (C-18), 71.7 (C-19), 41.1 (C-20),
26.4 (C-21), 36.5 (C-22), 27.9 (C-23), 16.1 (C-24),
16.2 (C-25), 17.6 (C-26), 23.9 (C-27), 175.5 (C-28),
25.8 (C-29), 16.5 (C-30), 94.0 (C-1"), 72.2 (C-2"), 77.5
(C-3"), 69.5 (C-4"), 76.7 (C-5"), 60.7 (C-6"). %5 ik
T VEEHE T HRUY, %5 52 1k 59 8 N kajiichigaside F1.

&M 9: ABKIAR, 10%IR- LS 625
Z1ff. ESI-MS m/z: 455.41 [M—H] ", X4 7R
N 456, TN C3HiOs. 'H-NMR (400 MHz,
CDCl3) 6: 5.31 (1H, t, J = 3.5 Hz, H-12), 3.24 (1H,
dd, J=11.2, 4.6 Hz, H-3), 2.85 (1H, dd, J = 13.5, 4.3

Hz, H-18), 1.16, 1.01, 0.95, 0.94, 0.93, 0.80, 0.78
(7X3H, s); *C-NMR (100 MHz, CDCl;) §: 38.4
(C-1), 27.2 (C-2), 79.0 (C-3), 38.8 (C-4), 55.2 (C-5),
18.3 (C-6), 32.7 (C-7), 39.3 (C-8), 47.6 (C-9), 37.1
(C-10), 23.6 (C-11), 122.7 (C-12), 143.6 (C-13), 41.6
(C-14), 28.1 (C-15), 23.0 (C-16), 45.9 (C-17), 41.1
(C-18), 46.5 (C-19), 30.7 (C-20), 33.8 (C-21), 32.4
(C-22), 27.7 (C-23), 15.5 (C-24), 153 (C-25), 17.1
(C-26), 25.9 (C-27), 182.5 (C-28), 33.1 (C-29), 23.4
(C-30). &5 CHRPEHARATIRIY, a9 N
FEURIR .

&M 10: AETERH AR, 10%0MER- L85
4740, 'H-NMR (400 MHz, CsDsN) 6: 6.38 (1H, d,
J = 8.0 Hz, H-1"), 5.49 (1H, brs, H-12), 3.56 (1H, m,
H-2), 3.37 (1H, d, J = 9.4 Hz, H-3), 1.59, 1.25, 1.16,
1.12, 1.08, 1.04, 0.96 (7X3H, s); “C-NMR (100
MHz, CsDsN) o: 48.8 (C-1), 69.8 (C-2), 85.0 (C-3),
41.0 (C-4), 57.2 (C-5), 18.8 (C-6), 34.2 (C-7), 41.5
(C-8), 49.6 (C-9), 39.8 (C-10), 25.4 (C-11), 124.6
(C-12), 145.5 (C-13), 43.3 (C-14), 30.1 (C-15), 25.8
(C-16), 47.6 (C-17), 45.8 (C-18), 82.2 (C-19), 36.7
(C-20), 30.2 (C-21), 34.4 (C-22), 29.2 (C-23), 18.7
(C-24), 18.0 (C-25), 20.3 (C-26), 29.9 (C-27), 178.4
(C-28), 30.5 (C-29), 26.1 (C-30), 97.1 (C-1"), 75.3
(C-2'), 80.5 (C-3"), 72.3 (C-4"), 80.1 (C-5"), 63.4
(C-6")o L5 SCHR I 1 Htf o RIS, S5 fb 54 10
°A arjunetin.

a1 AEERE CRED, 10%0EE- 2.5 5
4140, ESI-MS mi/z: 457.40 [M+H]', 455.41 [M—
H], 491.37 [M+CI], 501.38 [M+HCOO]", #*$4>
TIREAN 456, 4T AN C3HasO3. 'H-NMR (400
MHz, CsDsN) d: 4.96 (1H, d, J = 2.5 Hz, H-29), 4.78
(1H, d, J = 2.5 Hz, H-29), 3.55 (1H, ddd, J= 12.1, 6.5,
6.5 Hz, H-19), 3.47 (1H, dd, J = 9.0, 7.1 Hz, H-3),
1.81 (3H, s, H-23), 1.24 (3H, s, H-24), 1.08 (3H, s,
H-25), 1.07 (3H, s, H-26), 1.02 (3H, s, H-27), 0.84
(3H, s, H-30); '3C-NMR (100 MHz, CsDsN) 6: 39.9
(C-1), 28.7 (C-2), 78.5 (C-3), 39.7 (C-4), 56.3 (C-5),
19.2 (C-6), 35.2 (C-7), 41.5 (C-8), 51.4 (C-9), 37.9
(C-10), 21.6 (C-11), 26.5 (C-12), 38.0 (C-13), 43.2
(C-14), 31.6 (C-15), 33.3 (C-16), 57.0 (C-17), 50.2
(C-18), 48.2 (C-19), 151.7 (C-20), 30.7 (C-21), 39.0
(C-22),29.1 (C-23), 16.7 (C-24), 16.8 (C-25, 26), 15.3
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(C-27), 179.2 (C-28), 110.3 (C-29), 19.9 (C-30). &
55 SR A R U], S A 11 o A
G .

&Y 12: LEOHIRY). 'TH-.NMR (400 MHz,
CDCl3) 6: 5.40 (1H, t, J = 6.9 Hz, H-14), 4.14 (2H, d,
J=6.9 Hz, H-15), 1.98 (2H, t, J = 7.3 Hz, H-12), 1.66
(3H, s, H-20), 0.87 (3H, s, H-16), 0.85 (3H, s, H-17),
0.85 (3H, d, J = 6.2 Hz, H-18), 0.83 3H, d, J = 6.6
Hz, H-19); '*C-NMR (100 MHz, CDCls) 6: 36.8 (C-1),
39.5 (C-2), 24.9 (C-3), 37.5 (C-4), 28.1 (C-5), 32.9
(C-6), 24.6 (C-7), 37.4 (C-8), 32.8 (C-9), 37.6 (C-10),
25.3 (C-11), 40.0 (C-12), 140.3 (C-13), 123.3 (C-14),
59.5 (C-15), 22.8 (C-16), 22.7 (C-17), 19.9 (C-18), 19.8
(C-19), 16.3 (C-20). &5 3Tk kAR, %w
AW 12 A cassipourol .

A 13: HEAERY . ESI-MS m/z: 431.44
[M-+H]", 429.49 [M—H], 465.41 [M+CI], 475.41
[M+HCOO] , #XfoFHEHN 430, /TN
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