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Chemical constituents from stems and leaves of Nauclea officinalis
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Abstract: Objective To study the chemical constituents from stems and leaves of Nauclea officinalis. Methods The chemical
constituents from N. officinalis were separated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatographies, and
preparative HPLC. Their structures were identified by physicochemical properties, spectroscopic analysis, as well as comparisons with
the data in literature. Results Eighteen compounds were isolated from 85% ethanol extract from N. officinalis, and identified as
dihydroactinidiolide (1), loliolide (2), 3,4,5-trimethoxyphenol (3), 4-hydroxy-3,5-dimethoxybenzaldehyde (4), methyl-2,4-dihydroxy-
3,6-dimethyl-benzoate (5), p-methoxy cinnamic acid (6), caffeic acid methyl ester (7), ethyl caffeate (8), methyl isoferulate (9), ethyl
ferulate (10), secoxyloganin (11), secologanoside (12), 1H-indole-3-aldehyde (13), 1,2,3,4-tetrahydronorharman-1-one (14), vinmajine
I (15), 19-O-methyl-3,14-dihydroangustoline (16), naucleidinal (17), and strictosamide (18). Conclusion Compounds 1—15 were
isolated from the genus Nauclea Linn. for the first time.
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officinalis Pierre 1 B, JpAT{EiGEg | AR M) TUSE4
XU EAPERRTE ., 98, HATHRMREEE b
I AriE e B TR) ] TROE R g, R
T LA 7 S i ey e A H T “IEA
VRS A CNEAREE 7 g, R AT
TRIT SRR 5 SRR . SRS N b
WPIRE IR Gy, AH 2 H AT IEIEAR R BT 2580 ok
Bl AN B o ARSI A 7 T BRI S R IR 1) &
WA DOR AT W PR, A T e e W]
ARPTR B 2250 S At 565 B ) ) iz A ) B U
ARSI R A AL 27 Sy AT T R GEWEIE, E
ARELH ) 85% LS T 7y B A3 3] T 18 ML
W, aonl BoE N A B Bk A BS
(dihydroactinidiolide, 1)+ H 33 g (loliolide, 2)-
3,4,5- = HEIL KN (3,4,5-trimethoxyphenol, 3).
4-F2 E-3,5- WA B K B ( 4-hydroxy-3,5-
dimethoxybenzaldehyde, 4). 2,4- " F£%:-3,6- " H L
75 F 2 WG ( methyl-2,4-dihydroxy-3,6-dimethyl-
benzoate, 5) Xf A R (p-methoxy cinnamic
acid, 6)+ WNHERR F 5 (caffeic acid methyl ester, 7).
WIHERR £, 15 Cethyl caffeate, 8). 57 2R AR F fis
(methyl isoferulate, 9). FIEEIRZIE (ethyl ferulate,
10). WrEd LS8R 71 (secoxyloganin, 11). Z4IRL
1T (secologanoside, 12). 3-FEFER|E (1H-indole-
3-aldehyde, 13). 1,2,3 4-tetrahydronorharman-1-one
(14 ) . vinmajine 1 (15 ) . 19-O-methyl-3,14-
dihydroangustoline (16). ZHH#§ (naucleidinal, 17)
FFKEAT N (strictosamide, 18). JLHibA
P, 2 MGG, 3~10 MRS,
1. 12 AGRERSA 1, A1) 13~18 454
BRI, A 1~15 Db i OB R 8 bt
Yirh oy s 2,
1 UFES5H

Bruker AV-400 At 3 A% M 3L 4R 1 (1 [€ Bruker
/A#]); Finnigan LCQ Advantange MAX JFiit Y (3£
LA T]D; Dionex il £ B4 S AGHBAH (i (56
[ &2 /A7) ); Cosmosil Cg )46 (0% FE (250
mm X 20 mm, 5 pm); SRR G-k Buchi
AT WEETERR GFosq MRS HERE (75 B e
T.) 7 ); Sephadex LH-20( 3£ [£] Amersham Blosclences
AT]); ODS Cig FECIEREL (10~40 pm, Merck
AT} ; 400IN BY R - CRIE IR PRG S RH AR
AN YOKO-ZX BURANL i AT (Ui 2y

BEFHAR T KA R ] ) N-1001 BUied 78 kAL (H
A Eyela A w)); Jit IR 0 43 Hr 2l ) (Bt
TIRBERAFD.

JHABT-20154F 5 HREE T FIA BILEL S
TS BRI b, Z09 B TV RS 22 S5 A T2
Bt A5 i M 1) 042 45 0 Ay 9 R 5 A JE R A IR
Nauclea officinalis Pierre ] £ M-, 4% iF #x A&
(20150508 ) PR AF -1t 7 Il g K2 #4viiy 24 FHAE A 27
HH M E AL E AR
2 EESE

BT I IEA K 30.0 kg M e ] 85% £ %
FBHE 3 Wk, BRI, AR R CRE
AT S, SR AR B 2 i A
KNS R S WA, [N 770 J5 15 Tl IR AR G
7 869.8 g FIEEIR LIEEAHLER A7 762.6 go A1 iMiTikAL
AL (860.0 g) ZAER (100~200 H ) FEEIE 4>
B, A k-5 ER (100 1 0—0 : 100> BhEVEN, 75
3] 6 NS Fr. P1~P6. Fr. PS (53.8 g) & AlkE
WEAE 4> B, HIEE-/K (50 1 50—~100 © 0) B AL
fii, 7% 6 MRS Fr. PSA~PSF. Fr. PSA ZRERKE
IS B, AMER-TNET (20 0 1—1 1) BREEVEN,
PRI 2H 53 28 1 £ B S Ao i, FRIE-ZK (57 ¢
43) Ve, HEME1 (5.1 mg) 4 (7.0mg).
Fr. P5B & A AT (0385 5 25, A iliik- AT (20 @ 1—
121D BREEVEIE, 15 B4 428 4% 24 m 0sAH t
WA, FHEE-/K (38 1 62) VL, 534k &4 2 (10.0
mg). 3 (38.0mg). 5 (23.5mg) M6 (33.3 mg).
Fr. P5SC £l 45 0 im0 il 40 25, ZM5-7K (50
500 yEm, ARMbEY 11 (117.3 mg). Fr. PSD 4
AT il 7y B, A hmE-TI I (20 0 1—~1: 1) B
FEVEML, 45 31 (1) 4 53 28 1 £ B v A0 € 73 12
FRE-7K (38 1 62) Peli, fA2I11654 12 (10.0 mg).
13 (38.0mg). 17 (23.5mg) Fl18 (333 mg). [
TR L BEAEHGHAT (760.0 g) ZefdfE (100~200 H)D
FE o2y, Z6-FEE (100 0 0—0 : 100D BHEVE
B, 3% 5 AA4)> Fr. ELI~ES5, Fr. E2 (450 g) &
FAHRERAE (% 73 25, FIEE-ZK (50 © 50—~100 & 0)
BEEEVENG, £33 7 N3RS Fr. E2A~E2G. Fr. E2A
SRERMH A2, A BT (20 0 1—1: 1)
A P BRI, 45 B 1R 4153 28 1 2% 28 S50 (B 2 2
FTE-7K (58 1 42) vEld, 15214659 8 (20.1 mg).
10 (20.1 mg) A116 (19.6 mg); Fr. E2B £ 4!
RO 4y B, FEEE-K (63 1 37) whM, 153
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WA 9 (17.3 mg); Fr. E2C 834 R s oA 4,
W, LHE-K (45 0 55) YRl BEMLAEY 7 (9.2
mg). 14 (20.1 mg) 15 (19.6 mg).
3 HMETE

WEY 1. ABTEEEME, TR
FH1E s C11H 605, ESI-MS m/z: 181 [M+H]™; 'H-NMR
(400 MHz, CDCly) &: 5.64 (1H, s, H-3), 1.75 (1H, m,
H-7B), 1.73 (2H, m, H-6), 2.24 (1H, m, H-7a), 1.61
(3H, s, H-10), 1.55 (2H, m, H-5), 1.26 (3H, s, H-8),
121 (3H, s, H-9); C-NMR (100 MHz, CDCL) &:
182.6 (C-2), 160.6 (C-3a), 112.5 (C-3), 87.4 (C-70),
41.8 (C-7), 41.1 (C-5), 36.6 (C-4), 29.9 (C-10), 24.4
(C-8), 24.3 (C-9), 19.8 (C-6). BA_I-Htdht b5 Stk
FAR—E, MEEEAY 1 ) SRR A B

WEW 2: AETEEMA, SRR SN
Ak C1H1605, ESI-MS m/z: 197 [M+H]"; 'H-NMR
(400 MHz, CDCls) &: 5.76 (1H, s, H-7), 4.08 (1H, m,
H-3), 2.33 (1H, d, J = 13.2 Hz, H-4a), 1.91 (1H, d, J =
15.2 Hz, H-20), 1.70 (3H, s, H-11), 1.66 (1H, dd, J =
13.2, 3.8 Hz, H-4p), 1.42 (1H, dd, J = 15.2, 3.8 Hz,
H-2B), 1.41 (3H, s, H-9), 1.19 (3H, s, H-10); “C-
NMR (100 MHz, CDCl;) &: 183.3 (C-11), 172.4 (C-9),
112.6 (C-10), 87.3 (C-8), 66.4 (C-5), 47.2 (C-6), 45.6
(C-4), 36.0 (C-3), 30.6 (C-7), 27.0 (C-2), 26.4 (C-1).
L E Sl 5 SckaoE A 8, et s 2

wEY 3. ABTEETEMA, —E RV
PE; CoHp2045 ESI-MS m/z: 185 [M+H]"; "H-NMR
(400 MHz, CDCl3) &: 6.06 (2H, s, H-2, 6), 3.78 (3H, s,
4-OCHs), 3.74 (6H, s, 3, 5-OCHs); "“C-NMR (100
MHz, CDCly) &: 153.7 (C-3, 5), 152.9 (C-1), 131.4
(C-4), 93.1 (C-2, 6), 61.1 (4-OCHj3), 56.0 (3,
5-OCH3). DA% 5 Sckapas P A — 5, ke
& 3 K 3,4,5-= HA LA .

WEY 40 AEOTLEEMA, —EER NV
PE; CoHO4r ESI-MS m/z: 183 [M+H]"; "H-NMR
(400 MHz, CDCl3) d: 9.82 (1H, s, H-7), 7.16 (2H, s,
H-2, 6), 3.97 (6H, s, 3, 5-OCH;); “C-NMR (100
MHz, CDCl5) 6: 190.9 (C-7), 147.4 (C-3, 5), 141.0
(C-4), 128.4 (C-1), 106.8 (C-2, 6), 56.5 (3, 5-OCHj3).
DA Hds 5 SR A 5, M a4
h 4-FR KR35 FIAE LR A

EY 5: AETLEEMA, =E WKV

PE: C1oH;204, ESI-MS m/z: 197 [M+H]": '"H-NMR
(400 MHz, CDCl3) 6: 12.02 (1H, s, 2-OH), 6.20 (1H,
s, H-5), 5.34 (1H, brs, 4-OH), 3.91 (3H, s, H-8), 2.45
(3H, s, 6-CH3), 2.10 (3H, s, 3-CH;); "*C-NMR (100
MHz, CDCly) 6: 172.7 (C-7), 1633 (C-4), 158.2
(C-2), 140.2 (C-6), 110.6 (C-5), 108.6 (C-3), 105.3
(C-1), 51.9 (C-8), 24.2 (6-CH3), 7.8 (3-CH3). LA %k
P 5 SCHRARTE A 8, SRR 5l 2,4-
TFRHE-3,6- LK IR R .

B 6: FIOTCEEM A CioH 003, ESI-MS
m/z: 179 [M+H]"; "H-NMR (400 MHz, CD;0D) &:
7.49 (1H, d, J = 15.8 Hz, H-7), 7.46 (2H, d, J = 8.2
Hz, H-2, 6), 6.83 (2H, d, J=8.2 Hz, H-3, 5), 6.19 (1H,
d, J=15.8 Hz, H-8), 3.72 (3H, s, 4-OCH3); "*C-NMR
(100 MHz, CD;0D) 6: 170.9 (C-9), 162.9 (C-4), 146.3
(C-7), 131.0 (C-2, 6), 128.3 (C-1), 116.7 (C-3, 5),
115.5 (C-8), 55.9 (4-OCHs). DL I %#f 5 sopkpia!'™
FEAR—B, MR A Y 6 ot AR IR 1 .

WEY 7. AR, =SSR N
PE: CoH19O4» ESI-MS m/z: 195 [M+H]": '"H-NMR
(400 MHz, CD;0D) §: 7.61 (1H, d, J = 15.8 Hz, H-7),
7.18 (1H, d, J = 1.8 Hz, H-2), 7.07 (1H, dd, J = 8.0,
1.6 Hz, H-6), 6.79 (1H, d, J = 8.0 Hz, H-5), 6.28 (1H,
d, J = 15.8 Hz, H-8), 3.91 (3H, s,-OCH3); "*C-NMR
(100 MHz, CD;0D) 6: 171.1 (C-9), 150.5 (C-4), 149.4
(C-7), 146.9 (C-3), 127.9 (C-1), 124.1 (C-6), 116.5
(C-5), 116.0 (C-8), 111.8 (C-2), 56.5 (-OCH3). LA %k
05 SCHRAR BT A 8, MO RS T e
PR H IR

a8 AOILEEMA, — S Bk N BH
PE: C1H1,04, ESI-MS m/z: 209 [M+H]"; "H-NMR
(400 MHz, CD;0D) 8: 7.56 (1H, d, J = 16.0 Hz, H-7),
7.07 (1H, d, J = 2.0 Hz, H-2), 7.01 (1H, dd, J = 8.0,
2.0 Hz, H-6), 6.81 (1H, d, J = 8.0 Hz, H-5), 6.26 (1H,
d, J = 16.0 Hz, H-8), 4.19 (2H, q, J = 6.8 Hz, H-1"),
1.35 (3H, t, J = 6.8 Hz, H-2); “C-NMR (100 MHz,
CD;OD) d: 168.1 (C-9), 1483 (C-4), 145.7 (C-7),
145.5 (C-3), 126.4 (C-6), 121.6 (C-1), 114.8 (C-5),
113.7 (C-8), 113.5 (C-2), 59.8 (C-1), 13.4 (C-2), LA
s S Sk P AR5, s etk A 8 A
DR 2,

WEY 9: AT EEMA, =S N
P£; C1yHp204, ESI-MS m/z: 209 [M+H]"; "H-NMR
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(100 MHz, DMSO-ds) o: 7.48 (1H, d, J = 16.0 Hz,
H-7), 7.06 (1H, d, J = 8.4 Hz, H-5), 6.98 (1H, d, J =
1.8 Hz, H-2), 6.77 (1H, dd, J = 8.4, 1.8 Hz, H-6), 6.27
(1H, d, J = 16.0 Hz, H-8), 4.21 (3H, s, 4-OCHjs), 3.68
(3H, s, -OCH3); "*C-NMR (400 MHz, DMSO-d) 6:
167.4 (C-9), 150.7 (C-6), 148.8 (C-1), 145.6 (C-7),
122.4 (C-3), 1212 (C-4), 116.7 (C-8), 115.2 (C-5),
114.0 (C-2), 60.4 (4-OCH3), 51.6 (-OCH3). L EE
SRR A — 5, ORI A 9 S SRR
1% H i

AW 10: AETCEEMAR, =& R NI
PE; C1oH14045 ESI-MS m/z: 223 [M+H]"; '"H-NMR
(400 MHz, CD;0D) ¢: 7.68 (1H, d, J = 15.8 Hz, H-7),
7.18 (1H, d, J = 1.8 Hz, H-2), 7.11 (1H, dd, J = 8.0,
1.8 Hz, H-6), 6.89 (1H, d, J = 8.0 Hz, H-5), 6.38 (1H,
d, J = 15.8 Hz, H-8), 4.31 (2H, q, J = 6.8 Hz, H-1"),
3.89 (1H, s, 3-OCHj3), 1.36 (3H, t, J = 6.8 Hz, H-2');
PC-NMR (100 MHz, CD;0OD) 6: 169.1 (C-9), 149.8
(C-4), 148.9 (C-3), 146.3 (C-7), 127.5 (C-1), 123.8
(C-6), 116.3 (C-5), 115.5 (C-2), 111.6 (C-8), 61.3
(C-1"), 56.3 (3-OCH3), 14.3 (C-2"). LL ¥ 5 ik
OB B, MO A 10 JBTIR 2.

G 11: B JEE TER A5 Ci7H4041, ESI-MS
miz: 405 [M+H]"; 'H-NMR (400 MHz, CD;0D) 6:
7.51 (1H, d, J = 2.0 Hz, H-3), 5.65 (1H, ddd, J = 16.8,
10.2, 9.6 Hz, H-8), 5.52 (1H, d, J = 4.0 Hz, H-1), 4.64
(1H, d, J = 8.0 Hz, H-1"), 3.68 (3H, s,-OCHj3), 2.96
(1H, dd, J = 16.8, 5.0 Hz, H-6), 2.79 (1H, m, H-9),
2.31 (1H, dd, J = 16.8, 9.0 Hz, H-6); "*C-NMR (100
MHz, CD;0OD) &: 176.8 (C-7), 169.3 (C-11), 153.9
(C-3), 134.8 (C-8), 120.8 (C-10), 110.7 (C-4), 100.6
(C-1"),97.9 (C-1), 79.2 (C-5'), 78.6 (C-3"), 74.8 (C-2"),
71.8 (C-4'), 63.3 (C-6'), 51.8 (-OCH3), 45.9 (C-9),
35.5 (C-6), 28.8 (C-5). LA L% 5 ok st A4
—5, WS 11 AR D T

AW 12: ETCIE K K Ci6H0011, ESI-MS
m/z: 391 [M+H]"; 'H-NMR (400 MHz, CD;0D) §:
7.28 (1H, s, H-3), 5.51 (1H, m, H-8), 5.28 (1H, d, J =
3.8 Hz, H-1), 5.09 (1H, s, H-10a), 5.06 (1H, m,
H-10p), 4.48 (1H, d, J = 8.0 Hz, H-1"), 3.06 (1H, m,
H-5), 2.91 (1H, dd, J = 16.4, 5.0 Hz, H-6a), 2.68 (1H,
m, H-9), 2.08 (1H, dd, J = 16.8, 9.8 Hz, H-6p):
BC-NMR (100 MHz, CD;0D) &: 176.6 (C-7), 170.4

(C-11), 153.5 (C-3), 134.6 (C-8), 120.4 (C-10), 109.9
(C-4), 100.0 (C-1'), 97.8 (C-1), 78.6 (C-3'), 78.2
(C-5"), 74.4 (C-2"), 71.6 (C-4"), 63.1 (C-6'), 45.3 (C-9),
35.2(C-6), 28.6 (C-5). LL_b-%df 5 ki i it A
—5, WA 12 T RR TR AT
AEW13: AETEERR, SRR K
MNBHE; CoH,NO, ESI-MS m/z: 146 [M+H]';
'H-NMR (400 MHz, CD;0D) d: 9.89 (1H, s, 3-CHO),
8.18 (1H, d, J = 7.4 Hz, H-4), 8.09 (1H, s, H-4), 7.48
(1H, d, J=7.6 Hz, H-7), 7.32 (1H, dd, J=7.8, 7.4 Hz,
H-5), 7.24 (1H, dd, J = 7.8, 7.6 Hz, H-6); *C-NMR
(100 MHz, CD;0D) §: 187.7 (3-CHO), 139.9 (C-2),
138.9 (C-8), 126.1 (C-9), 124.9 (C-4), 123.8 (C-5),
122.6 (C-6), 120.4 (C-3), 113.5 (C-7). L L¥¥a 53¢
HRIRIE A 8, MO AL A 13y 3-SR
WEY 14: FETE TR, SRR K
MNFAME: C1H1oN,O, ESI-MS m/z: 187 [M—+H]";
'H-NMR (400 MHz, DMSO-dg) 6: 11.56 (1H, s, -NH),
7.54 (1H, brs, H-2), 7.58 (1H, d, J = 8.0 Hz, H-5),
7.38 (1H, d, J= 8.0 Hz, H-8), 7.20 (1H, dt, J=8.2, 0.9
Hz, H-7), 7.05 (1H, dt, J = 8.2, 0.9 Hz, H-6), 3.50
(2H, m, H-3), 2.91 (2H, t, J = 6.8 Hz, H-4); "*C-NMR
(100 MHz, DMSO-dg) &: 161.8 (C-1), 137 (C-8a),
127.2 (C-1a), 124.8 (C-5a), 123.9 (C-7), 120 (C-5),
119.3 (C-6), 118.1 (C-4a), 112.4 (C-8), 41.1 (C-3),
20.3 (C-4). VL -Hodfs 5 ek A 5, ik
ENAW) 14 K 1,2,3 4-tetrahydronorharman-1-one.
AW 15: REETT MR, R
SN BT CagHi7N30,, ESI-MS m/z: 333 [M+H]';
'H-NMR (400 MHz, DMSO-dg) 6: 11.88 (1H, brs,
H-1),9.21 (1H, s, H-17), 8.74 (1H, s, H-21), 7.59 (1H,
d, J = 8.0 Hz, H-9), 7.45 (1H, d, J = 8.0 Hz, H-12),
7.23 (1H, dd, J = 8.0, 2.0 Hz, H-11), 7.21 (I1H, s,
H-14), 7.06 (1H, dd, J = 8.0, 2.0 Hz, H-10), 5.56 (1H,
s, 19-OH), 5.29 (1H, m, H-19), 436 (2H, m, H-5),
3.09 (2H, m, H-6), 1.48 (3H, d, J = 6.0 Hz, H-18);
BC-NMR (100 MHz, DMSO-dg) d: 161.1 (C-22),
149.0 (C-17), 1474 (C-21), 138.7 (C-15), 138.3
(C-13), 136.3 (C-3), 134.7 (C-20), 127.7 (C-2), 125.3
(C-8), 124.3 (C-11), 119.7 (C-10), 119.5 (C-9), 118.6
(C-16), 114.4 (C-7), 111.8 (C-12), 93.7 (C-14), 63.7
(C-19), 40.1 (C-5), 25.1 (C-18), 19.1 (C-6). LA L%
HcmkigE e A 5, WS EhEm 15 4
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vinmajine I

WA 16: REETCE TER AR, R ML B
SO BHME ;. CoiHyN3O,, ESI-MS m/z: 348 [M+H];
'H-NMR (400 MHz, DMSO-d;) d: 11.21 (1H, s, H-1),
9.06 (1H, s, H-17), 8.72 (1H, s, H-21), 7.54 (1H, d, J =
7.8 Hz, H-9), 7.46 (1H, d, J = 7.8 Hz, H-12), 7.19 (1H,
dd, J = 8.0, 7.8 Hz, H-11), 7.09 (1H, dd, J = 8.0, 7.8
Hz, H-10), 5.13 (1H, d, J = 10.2 Hz, H-19), 5.06 (1H,
m, H-5p), 3.97 (1H, m, H-14p), 4.81 (1H, m, H-3),
3.40 (3H, s, 18-OCHj3), 2.99 (1H, m, H-5a), 2.94 (1H,
m, H-6), 2.83 (1H, m, H-14a), 1.53 (1H, m, H-18);
BC-NMR (100 MHz, DMSO-d¢) d: 162.6 (C-22),
149.8 (C-21), 148.0 (C-17), 1429 (C-15), 136.3
(C-13), 134.9 (C-20), 133.0 (C-2), 126.1 (C-8), 124.2
(C-16), 121.3 (C-11), 118.7 (C-10), 117.9 (C-9), 111.1
(C-12), 107.3 (C-7), 74.2 (C-19), 56.2 (C-3), 50.6
(18-CH3), 38.7 (C-5), 29.9 (C-14), 22.2 (C-6), 20.4
(C-18). LA L%l 55 Sk PO A — 5%, %o
A4 16 4y 19-O-methyl-3,14-dihydroangustoline .

WEY 17 REETCE TR AR, R AL
SN PHYE; CagHagN2O3, ESI-MS m/z: 337 [M+H]';
'H-NMR (400 MHz, DMSO-ds) d: 11.15 (1H, brs,
H-1), 9.61 (1H, d, J = 4.0 Hz, H-18), 7.35 (1H, d, J =
7.8 Hz, H-9), 7.33 (1H, s, H-17), 7.29 (1H, d, J = 7.8
Hz, H-12), 7.06 (1H, t, J = 7.8 Hz, H-11), 6.96 (1H, t,
J =17.8 Hz, H-10), 4.96 (1H, m, H-5a), 4.81 (1H, m,
H-3), 4.07 (1H, m, H-19), 2.96 (1H, m, H-6a), 2.73
(1H, m, H-6B), 2.69 (1H, m, H-5p), 2.67 (1H, m,
H-14a), 2.65 (1H, m, H-20), 2.32 (1H, m, H-15), 1.89
(1H, m, H-14p), 1.34 (1H, d, J = 1.8 Hz, H-21);
BC-NMR (100 MHz, DMSO-dg) &: 202.8 (C-18),
163.6 (C-22), 149.8 (C-17), 135.9 (C-13), 134.1 (C-2),
127.0 (C-8), 121.0 (C-11), 118.7 (C-10), 117.6 (C-9),
111.4 (C-12), 108.8 (C-16), 107.6 (C-7), 70.8 (C-19),
55.9 (C-20), 53.0 (C-3), 42.7 (C-5), 28.4 (C-14), 27.6
(C-15), 20.1 (C-6), 19.0 (C-21). LA %k 5 SCikdk
BRSO A 17

WG 18: W ATCE TR AR, MR AL BB
SNV FHYE ;s CagH3oN2Og, ESI-MS m/z: 499 [M+H]';
'H-NMR (400 MHz, DMSO-de) d: 10.99 (1H, s, H-1),
7.36 (1H, d, J= 7.8 Hz, H-9), 7.34 (1H, d, J= 7.8 Hz,
H-12), 7.24 (1H, d, J = 1.6 Hz, H-17), 7.07 (1H, dd,
J=8.0, 7.8 Hz, H-11), 6.98 (1H, dd, J = 8.0, 7.8 Hz,

H-10), 5.61 (1H, m, H-19), 5.38 (1H, dd, J = 18.0, 1.8
Hz, H-18a), 5.32 (1H, m, H-18B), 5.31 (1H, m, H-21),
5.03 (1H, brd, J = 2.4 Hz, H-3), 4.86 (1H, d, J = 4.4
Hz, 2'-OH), 4.83 (1H, d, J = 4.8 Hz, 3'-OH), 4.80 (1H,
d, J=3.6 Hz, 4-OH), 4.78 (1H, d, J = 5.2 Hz, 6'-OH),
477 (1H, dd, J=10.2, 5.2 Hz, H-5'0), 4.44 (1H, d, J =
8.0 Hz, H-1'), 3.66 (1H, m, H-6'a), 3.41 (1H, m,
H-6'), 3.10 (1H, m, H-3"), 3.05 (1H, m, H-5"), 2.97
(1H, m, H-5p), 2.83 (1H, m, H-2"), 2.81 (1H, m,
H-60), 2.78 (1H, m, H-4"), 2.62 (1H, m, H-6B), 2.59
(1H, m, H-15), 2.58 (1H, m, H-20), 2.47 (1H, m,
H-140), 1.88 (1H, dd, J = 13.3, 5.8 Hz, H-14p);
BC.NMR (100 MHz, DMSO-dg) 6: 163.4 (C-22),
146.6 (C-17), 135.6 (C-13), 134.5 (C-2), 133.3 (C-19),
126.9 (C-8), 120.9 (C-11), 119.9 (C-18), 118.7 (C-10),
117.6 (C-9), 111.3 (C-12), 108.4 (C-7), 107.5 (C-16),
98.9 (C-1), 95.8 (C-21), 77.2 (C-3"), 76.7 (C-5"), 72.7
(C-2), 69.8 (C-4), 60.9 (C-6'), 52.6 (C-3), 42.8
(C-20), 423 (C-5), 25.6 (C-14), 23.4 (C-15), 20.6
(C-6)0 LA_EXct 5 SCpRIE I REA 5, M et
EW) 18 Ky KA N Bt .
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