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Barringtonia racemosa
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Abstract: Objective To study the chemical constituents of the stems and leaves of semi-mangrove plant, Barringtonia racemosa.
Methods The chemical constituents of B. racemosa 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 reported in literature. Results A total of 17 compounds were isolated from the 90% ethanol
extract of the stems and leaves of B. racemosa, which were identified as chrysin (1), ayanin (2), genkwanin (3), rhamnocitrin (4),
tricin (5), dillenetin (6), 5,3'-dihydroxy-7,4'-dimethoxyflavone (7), S5,7,3',4'-tetramethoxyflavone (8), 5-hydroxy-6,7,8,3",4'-
pentamethoxy flavone (9), petasitolone (10), sarmentol F (11), dehydrovomifoliol (12), blumenol A (13), 10-hydroxyaristolan-9-one
(14), alphitolic acid (15), oleanolic lactone (16), and 11,12-dehydroursolic acid lactone (17). Conclusion All compounds are
isolated from the genus Barringtonia for the first time.
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E#EFRL (Lecythidaceae) KEEJE Barringtonia J.
R. et Forst. TEHA4t A2 40 B, o045 T JEM
AR EE o A A X, FREF 3 B, 0L
T, aEMzmEEE XY, K& Barringtonia
racemosa (L.) Spreng N KR KEBEY, 27
A TP AEPNFR R EEIN A Ry A Ry Hu X, 7E
REFE A THEEMNEEA, A TiEH XA
i, N LA R 2 — . REEAR
R B 24 F 24 [ s A A, AR R #, HIR ST kng,
JTRUR . Bk AT NIE, AR BIB9S K
FCZGERE M B AR BN Y O T AT
A F R E LU BRI, A UR R AE AT AT
FOH B SR 1 90% £ BE B HU 1 0 g v 1t
1T 7 VRO, ISRV 85 SRR ] AR 90% L FE FR X
Y EA BENPUMEE . N T E S EHT &R
ZHEMGE, o KIELAHME, ARREAN I
W AT T RGEIT, BRI 90% L1
FH A EARE T 17 MEEY, 3 E N A
% (chrysin, 1), FLZ (ayanin, 2). Joft&
(genkwanin, 3). RZFE % (thamnocitrin, 4).
INEEZR (tricin, 5). AR ZE (dillenetin, 6).
5,3 - k74 - WAL B (5,3"-dihydroxy-7,4'-
dimethoxyflavone , 7). 5,7,3",4"- Y H % & %% i
(5,7,3' 4'-tetramethoxyflavone, 8). 5-$£3£-6,7,8,3',4'-
T H AL BB (5-hydroxy-6,7,8,3",4"-pentamethoxy
flavone, 9). petasitolone (10). sarmentol F (11).
dehydrovomifoliol ( 12 ) . blumenol A (13 ).
10-hydroxyaristolan-9-one (14) . Z £k TR (alphitolic
acid, 15). FHEURHBE (oleanolic lactone, 16) Al
11,12- LA Re RER N BB (11,12-dehydroursolic acid
lactone, 17). FrEEYII N E RN EEBEY)+
I EARE
1 X5

Finnigan LCQ Advantange MAX i {X (3E[H
HHLAF); Bruker AV-400 AU S A% MESLHRA (1
Bruker A7) ); Dionex fil] # %4 i BOBUAH 1% 4%
(S [H 822 /2 7] )5 Cosmosil Cig fill # B €41 45 (250
mm X20 mm, 5 pm); FEEH] & A (it Buchi
v F]); Sephadex LH-20( & [E Amersham Blosclences
NFEDs BRI GFysy AL SRR (5 BilEEL
T.J7); ODS Hailiffkl (Cig, 10~40 pm, Merck
AFD; YOKO-ZX B4 trigss (IR AR
TFRAERATD; N-1001 B A RN (HA

EYELA AF]); 400IN 7R ( Lifg Rk %
FAERABR AT Bt I35 o A Al i) (B
T HRAFD,

FEER T 2016 4F 10 A RE T AW O
IRIEMELL R X F AR X, iR ITE R
A 24 YR AL BRI AL e 4 LA A 0
T MERF R R E e N EEREEREY EE
Barringtonia racemosa (L.) Spreng HIF M-, FEiEbR A
(BARA20161001) {RA7 T B I K 2 iy 245 9%
VAL = BB T TR S ARAE
2 REBS5SE

W T B &k 9.2 kg #r e )5 90% L BE
BRI 3 IR, AR R, SR,
FERA R TR G SR E .. SREIKRER, K
Uy 5 P A i B RS R LB IEAT 2E I, [l R s
BB AL 589.7 g AIESER 2. M6 A% HU i fr
468.2 g. BUAT MR AL ELEAL 588.5 g MFHAER (100~
200 HO #ERE, EFETIEARER: (200~300 H) £,
DA W k- R 20T (90 10—40 & 60) HEATHE UL
fit, 9% 10 M4 (Fr.1~10). Fr.5 (632¢g) 4
SAHRERR ODS #4055, LA BE-ZK 347 86 B2 v
Jit (60 : 40—100 : 0), 7338 M/ (Fr. 5SA~
5H). Fr. 5B £ Sephadex LH-20 JEfcAE (i i 4lifh (&
f5-HEE 30 © 700, F£H| &8 HPLC (FHEE-/K 73 :
27) HI&ERMEM 1 (21.6 mg). 2 (53.2 mg).
11 (429 mg) 114 (23.8 mg); Fr. 5C %4 Sephadex
LH-20 #EfcAk ik aifh,. CR05-HEE 30 © 700, H£&
H]4 HPLC (ZJ5-7K 65 © 25) #I&1BE1MLEW 3
(8.5mg).4(9.2mg).12(42.6 mg) 1 15(26.9 mg);
Fr. 5D £ e AL Gl 0 5, DLf i - IS 1R & I
(85 1 15—40 : 60) HEATHLFE VLML, BEMIR /T4
Sephadex LH-20 ¥tk (5 i 404k J5 (R4 - F A 30
70), FL&H|&R HPLC (FEE-/K 67 @ 33) &1
FMEYS (32.6mg). 8 (752 mg). 9 (15.5mg)
113 (14.6 mg); Fr. SE LR EIES S, A
THEE-TNER (90 © 10—40 : 60) FEATELE VR, Beli
T4 Sephadex LH-20 #EAE (ol alifb G (G-
FIEE 30 : 70), £ A HPLC (ZJE-7K 58 : 42)
HEEELEY 6 (32.1 mg). 7 (5.9mg). 10 (7.8
mg). 16 (983 mg) F117 (62.5mg).

3 HHEE

WA 1: FEETCEM AR, FeCly il 2t

SN R -BE R R 0 S S B s CisH 0Oy
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ESI-MS m/z: 255 [M+H]"; 'H-NMR (400 MHz,
DMSO-dg) d: 12.88 (1H, s, 5-OH), 11.06 (1H, s,
7-OH), 8.09 (2H, d, J = 8.0 Hz, H-2', 6'), 7.62 (3H, m,
H-3', 4, 5", 6.97 (1H, s, H-3), 6.58 (1H, d, J = 2.0 Hz,
H-8), 6.20 (1H, d, J = 2.0 Hz, H-6); "*C-NMR (100
MHz, DMSO-ds) 6: 181.9 (C-4), 164.7 (C-7), 163.4
(C-2), 161.8 (C-5), 157.7 (C-9), 132.1 (C-4), 130.9
(C-1"), 129.3 (C-3', 5"), 126.6 (C-2', 6"), 105.5 (C-3),
104.0 (C-10), 99.1 (C-6), 94.3 (C-8). LA L% #5 5 ik
WigHA D, WEEhEm 1 hamE.

WEY 2: RIEELEEHAR, “FHEREEA
BBAYE; CigH1607, ESI-MS m/z: 345 [M+H]';
'H-NMR (400 MHz, DMSO-ds) J: 12.73 (I1H, s,
5-OH), 7.71 (1H, d, J = 2.0 Hz, H-2), 7.62 (1H, dd,
J =8.0, 2.0 Hz, H-6'), 7.00 (1H, d, J = 8.0 Hz, H-5"),
6.68 (1H, d, J= 2.0 Hz, H-8), 6.32 (1H, d, J = 2.0 Hz,
H-6), 3.87 (3H, s, 7-OCHj3), 3.85 (3H, s, 4-OCHj3),
3.80 (3H, s, 3-OCH;): "“C-NMR (100 MHz,
DMSO-dg) 6: 178.0 (C-4), 165.1 (C-7), 161.3 (C-9),
156.6 (C-5), 155.9 (C-4"), 150.4 (C-2), 146.6 (C-3"),
138.0 (C-3), 122.8 (C-1'), 119.3 (C-6'), 115.6 (C-2"),
111.9 (C-5), 105.6 (C-10), 98.1 (C-6), 92.1 (C-8),
59.8 (3-OCHs), 56.1 (4'-OCHj3), 55.7 (7-OCH;). LA b
Mol 5 SR IRE REA 8, et A 2
¢

WEY 3: REETEH AR, FeCly ililiE
S NI R R B K R B BB S N BH s CigH o055
ESI-MS m/z: 285 [M+H]"; 'H-NMR (400 MHz,
DMSO-dg) d: 13.03 (1H, s, 5-OH), 10.43 (1H, s,
4'-OH), 7.98 (2H, d, J = 8.0 Hz, H-2', 6"), 7.02 (2H, d,
J = 8.0 Hz, H-3', 5'), 6.86 (1H, s, H-3), 6.80 (1H, d,
J=2.0 Hz, H-8), 6.41 (1H, d, J = 2.0 Hz, H-6), 3.92
(3H, s, 7-OCH3); "*C-NMR (100 MHz, DMSO-dq) &
181.9 (C-4), 165.4 (C-7), 164.0 (C-2), 161.3 (C-9),
161.4 (C-4"), 157.3 (C-5), 128.8 (C-2', 6'), 121.0
(C-1", 115.9 (C-3', 5", 104.3 (C-10), 103.1 (C-3),
98.0 (C-6), 92.9 (C-8), 56.3 (7-OCH3). YL ¥ 53¢
BRI IE R A, M EA 3 Nl R

WEY 4: REETEER K, FeCly iR
SN R R - R R TR B S SR s CigH 12065
ESI-MS m/z: 301 [M+H]"; 'H-NMR (400 MHz,
DMSO-ds) o: 12.46 (1H, s, 5-OH), 9.98 (1H, s,
4'-OH), 9.63 (1H, s, 3-OH), 8.07 (2H, d, J = 8.2 Hz,

H-2', 6'), 6.87 (2H, d, J = 8.2 Hz, H-3', 5), 6.72 (1H,
d, J=2.0 Hz, H-8), 6.30 (1H, d, J = 2.0 Hz, H-6), 3.79
(3H, s, 7-OCH3); "*C-NMR (100 MHz, DMSO-dq)
176.0 (C-4), 164.8 (C-7), 160.2 (C-9), 159.3 (C-5),
156.1 (C-4"), 147.2 (C-2), 136.1 (C-3), 130.0 (C-2',
6), 121.8 (C-1"), 115.7 (C-3', 5"), 104.3 (C-10), 97.8
(C-6), 92.1 (C-8), 56.2 (7-OCH3). PA L%k 5 iRk
EHRA -, WEELAY 4 AREBER.

WEYS: REETELR AR, FeCly Wil &
N AN 6 R - B ki S € SN B s C7H 407,
ESI-MS m/z: 331 [M+H]"; 'H-NMR (400 MHz,
DMSO-dg) 6: 12.93 (1H, s, 5-OH), 11.02 (1H, s,
7-OH), 7.29 (2H, s, H-2', 6'), 6.98 (1H, s, H-3), 6.63
(1H, d, J=2.0 Hz, H-8), 6.22 (1H, d, J = 2.0 Hz, H-6),
3.89 (6H, s, 3/, 5-OCH;); "“C-NMR (100 MHz,
DMSO-de) d: 182.0 (C-4), 164.4 (C-7), 163.9 (C-2),
161.6 (C-9), 157.1 (C-5), 1484 (C-3', 5), 139.8
(C-4"), 120.6 (C-1"), 104.3 (2', 6'), 104.1 (C-10), 104.0
(C-3), 99.1 (C-6), 94.4 (C-8), 56.6 (3', 5'-OCH;3). LA I
Hobh 5 S E A D, Mt A 5 b

ED) 6: KRB ETCETEHR K, FeCly ilil it
I N7 5 R - B A T 8 S N PR s Cy9H140,
ESI-MS m/z: 331 [M+H]"; 'H-NMR (400 MHz,
DMSO-dg) 6: 12.56 (1H, s, 5-OH), 7.82 (1H, dd, J =
8.2, 2.0 Hz, H-6'), 7.75 (1H, d, J = 2.0 Hz, H-2'), 7.18
(1H, d, J = 8.2 Hz, H-5"), 6.51 (1H, s, H-8), 6.18 (1H,
s, H-6), 3.85 (3H, s, 4-OCHj3), 3.81 (3H, s, 3'-OCHs);
BC-NMR (400 MHz, DMSO-dq) J: 176.1 (C-4), 163.9
(C-7), 160.7 (C-5), 156.2 (C-9), 150.7 (C-4"), 148.8
(C-3"), 146.0 (C-2), 136.2 (C-3), 123.7 (C-1"), 121.6
(C-6'), 111.8 (C-2'), 111.1 (C-5'), 103.3 (C-10), 98.6
(C-6), 94.0 (C-8), 56.3 (4'-OCHj3), 56.0 (3'-OCH;). Lk
EHE S SRR E A, Stk a 6 N
RER 2

WEY T REETETER K, FeCly Wil &
NN B R - M IR TR 8 OB PE 5 Ch7H 1406,
ESI-MS m/z: 315 [M+H]"; 'H-NMR (400 MHz,
DMSO-dg) d: 12.58 (1H, s, 5-OH), 9.02 (1H, s,
3'-OH), 7.53 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 7.42 (1H,
d, J = 2.0 Hz, H-2"), 7.11 (1H, d, J = 8.4 Hz, H-5"),
6.69 (1H, s, H-3), 6.65 (1H, d, J = 2.0 Hz, H-8), 6.31
(1H, d, J = 2.0 Hz, H-6), 3.92 (3H, s, 7-OCHj3), 3.79



¢ %% Chinese Traditional and Herbal Drugs 2§ 50 % 25 23 #§ 2019 £ 12 A

* 5693 °

(3H, s, 4-OCH3); "*C-NMR (100 MHz, DMSO-dj) &
181.9 (C-4), 165.6 (C-7), 164.0 (C-2), 161.1 (C-5),
157.8 (C-9), 151.0 (C-4"), 147.0 (C-3"), 122.8 (C-1"),
118.9 (C-6"), 112.7 (C-2'), 112.3 (C-5'), 104.8 (C-10),
104.0 (C-3), 98.5 (C-6), 93.2 (C-8), 56.6 (4-OCHj3),
56.0 (7-OCHs)o LA ¥ 5 Scifdios S A — 5,
WS E S T N 5,3 - -7 4 - — A LR

B 8: R OTEIMA, MR-
SO NPAYE: CoHig06, ESIMS m/z: 343 [M+
H]": 'H-NMR (400 MHz, DMSO-d;) 6: 7.48 (1H, dd,
J =86, 2.0 Hz, H-6"), 7.33 (1H, d, J = 2.0 Hz, H-2'),
6.87 (1H, d, J = 8.6 Hz, H-5'), 6.58 (1H, s, H-3), 6.47
(1H, d, J = 2.0 Hz, H-8), 6.29 (1H, d, J = 2.0 Hz, H-6),
4.00 (3H, s, 3'-OCHs), 3.98 (3H, s, 5-OCHs), 3.95
(3H, s, 4-OCH3), 3.90 (3H, s, 7-OCH3); "*C-NMR
(100 MHz, DMSO-dq) 6: 177.9 (C-4), 163.9 (C-7),
160.8 (C-2), 160.7 (C-5), 159.8 (C-9), 152.0 (C-4"),
149.5 (C-3"), 124.0 (C-1"), 120.1 (C-6"), 111.0 (C-5"),
109.6 (C-10), 108.9 (C-2), 108.1 (C-3), 96.7 (C-6),
92.9 (C-8), 56.7 (4'-OCHj;), 56.4 (5-OCHs), 56.0
(3'-OCHs), 55.5 (7-OCHs). LA % d 5 SCih s &
A, W& 8 R 5,7,3",4- DU AR
TR .

WED9: REOTEM A, FeCly kil
S5 N RN R R - BN R Tt €0 SN A s CaoHpOs»
ESI-MS m/z: 389 [M+H]"; 'H-NMR (400 MHz,
DMSO-dg) : 12.13 (1H, s, 5-OH), 7.60 (1H, dd, J =
8.0, 2.0 Hz, H-6'), 7.41 (1H, d, J = 2.0 Hz, H-2'), 6.98
(1H, d, J = 8.0 Hz, H-5"), 6.58 (1H, s, H-3), 4.11 (3H,
s, 6-OCH3), 4.02 (3H, s, 7-OCH;), 4.00 (3H, s,
8-OCH3), 3.98 (3H, s, 3-OCH;), 3.96 (3H, s,
4-OCH;); "“C-NMR (100 MHz, DMSO-d;) d: 183.0
(C-4), 164.1 (C-2), 152.9 (C-4'), 152.5 (C-7), 150.0
(C-3"), 149.7 (C-9), 145.9 (C-5), 136.1 (C-6), 132.9
(C-8), 123.9 (C-1"), 120.1 (C-6'), 111.8 (C-5"), 109.3
(C-2"), 106.9 (C-10), 104.1 (C-3), 62.6 (6-OCHs), 62.1
(7-OCHj), 61.1 (8-OCHj;), 56.6 (3-OCHj;), 56.3
(4-OCH3). LL E%¥ 5 i A — 50", W%
TEWAE 9 N 5-§555-6,7,8,3",4'"- . A FE TR .

A 10: FEOTEE M A s CisHyu0,, ESI-MS
miz: 237 [M+H]"; '"H-NMR (400 MHz, CDCL;) &:
6.72 (1H, s, H-6), 3.49 (1H, s, 11-OH), 2.70 (1H, dd,
J =172, 12.8 Hz, H9a), 2.32 (1H, dd, J = 17.2, 4.8

Hz, H-9p), 2.08 (1H, m, H-10), 1.59 (1H, m, H-4),
1.41 (6H, s, H-12, 13), 1.32~1.75 (6H, m, H,-1, 2, 3),
1.12 3H, s, H-15), 0. 91 (3H, d, J = 7.2 Hz, H-14);
BC-NMR (100 MHz, CDCl3) d: 203.1 (C-8), 154.9
(C-6), 141.3 (C-7), 71.9 (C-11), 41.0 (C-9), 39.7
(C-10), 38.9 (C-5), 35.9 (C-4), 30.5 (C-3), 29.7
(C-12), 29.5 (C-13), 27.1 (C-2), 21.0 (C-15), 20.8
(C-1), 16.1 (C-14), V¥l 5 cikipiE s A —5,
S 2 LG W) 10 N petasitolone.

AW 11: BT E K A ; C13Hu40,, ESI-MS
m/z: 213 [M+H]"; '"H-NMR (400 MHz, CDCl3) ¢:
5.52 (1H, dd, J = 15.8, 7.0 Hz, H-8), 5.26 (1H, dd, J =
15.8, 10.0 Hz, H-7), 431 (1H, m, H-9), 3.75 (1H, m,
H-3), 2.02 (1H, m, H-20), 1.82 (1H, m, H-40), 1.69
(1H, m, H-4p), 1.45 (1H, m, H-5), 1.31 (1H, dd, J =
11.2, 10.0 Hz, H-6), 1.25 (3H, d, J = 6.8 Hz, H-10),
1.18 (1H, dd, J = 12.2, 12.2 Hz, H-2p), 0.91 (3H, s,
H-12), 0.85 (3H, s, H-11), 0.80 (3H, d, J = 7.0 Hz,
H-13); "C-NMR (100 MHz, CDCl;) 6: 137.6 (C-8),
130.8 (C-7), 69.3 (C-9), 66.9 (C-3), 57.3 (C-6), 50.6
(C-2), 45.1 (C-4), 35.0 (C-1), 31.4 (C-12), 30.8 (C-5),
24.1 (C-10), 21.7 (C-11), 21.5 (C-13). LA E%dE 5k
B HA ", WA 11 4 sarmentol F.

&Y 12: HETCE LR AR Ci3H 503, ESI-MS
m/z: 223 [M+H]": 'H-NMR (400 MHz, CD;0D) &:
6.99 (1H, d, J = 15.8 Hz, H-7), 6.31 (1H, d, J = 15.8
Hz, H-8), 5.88 (1H, s, H-4), 2.69 (1H, d, J = 16.8 Hz,
H-20), 2.28 (3H, s, H-10), 2.19 (1H, d, J = 16.8 Hz,
H-2B), 1.79 (3H, s, H-11), 0.99 (3H, s, H-12), 0.95
(3H, s, H-13); *C-NMR (100 MHz, CD;0D) §: 198.3
(C-3), 196.9 (C-9), 161.8 (C-5), 147.0 (C-7), 130.6
(C-8), 126.8 (C-4), 78.1 (C-6), 49.5 (C-2), 41.3 (C-1),
27.4 (C-10), 24.4 (C-12), 23.5 (C-13), 18.8 (C-11). LA
A S SRR A Y, WS R A 12
“A dehydrovomifoliol.

WA 13: AETE TR K; Ci3HyOs, ESI-MS
m/z: 225 [M+H]"; '"H-NMR (400 MHz, CDCl3) ¢:
5.92 (1H, s, H-4), 5.81 (1H, dd, J = 16.0, 5.9 Hz, H-8),
5.69 (1H, d, J = 16.0 Hz, H-7), 4.36 (1H, m, H-9),
2.39 (1H, d, J = 16.8 Hz, H-2a), 2.18 (1H, d, J = 16.8
Hz, H-2p), 1.91 (3H, d, J= 1.2 Hz, H-13), 1.27 (3H, d,
J = 6.8 Hz, H-10), 1.03 (3H, s, H-12), 0.98 (3H, s,
H-11); "C-NMR (100 MHz, CDCL) d: 199.0 (C-3),
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163.9 (C-5), 136.1 (C-8), 129.0 (C-7), 126.9 (C-4),
79.3 (C-6), 68.1 (C-9), 50.1 (C-2), 41.6 (C-1), 24.3
(C-10), 24.0 (C-12), 223.0 (C-11), 19.5 (C-13). LA L
ol 5wk S A -, M A 13 A
blumenol A.

&Y 14: AETCETER AR CisHaaO,, ESI-MS
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H-6); "*C NMR (100 MHz, CDCl;) &: 215.8 (C-9),
78.0 (C-10), 47.1 (C-5), 35.0 (C-4), 34.7 (C-8), 31.1
(C-13), 29.8 (C-1), 28.9 (C-3), 28.7 (C-6), 22.9 (C-7),
22.8 (C-2), 21.0 (C-11), 18.6 (C-15), 16.9 (C-14), 16.7
(C-12). LA %l 5 cifdfoa s A —s", ke
&%) 14 4 10-hydroxyaristolan-9-one

a4 15: BB EE MK, Liebermann-
Burchurd & 8 [ 3 FH £ s C30Hyg04, ESI-MS m/z: 473
[M+H]"; 'H-NMR (400 MHz, CDCl;) 6: 4.93 (1H, d,
J = 2.0 Hz, H-29a), 4.68 (1H, d, J = 2.0 Hz, H-29p),
3.71 (1H, ddd, J = 12.0, 9.8, 5.1 Hz, H-2), 2.99 (1H,
m, H-19), 2.82 (1H, d, J = 9.8 Hz, H-3), 2.32 (1H,
ddd, J = 13.0, 12.5, 3.8 Hz, H-13), 1.72 (1H, t, J =
12.0 Hz, H-18), 1.52, 1.03, 1.00, 0.92, 0.90, 0.81
(3HX6, s, CH;X6); C-NMR (100 MHz, CDCl5) §:
178.1 (C-28), 150.7 (C-20), 110.6 (C-29), 82.0 (C-3),
67.4 (C-2), 56.0 (C-17), 55.7 (C-5), 50.8 (C-9), 49.5
(C-18), 47.0 (C-19), 46.9 (C-1), 42.6 (C-14), 40.9
(C-8), 39.3 (C-4), 39.0 (C-13), 38.0 (C-10), 36.8
(C-22), 34.6 (C-7), 32.7 (C-16), 30.1 (C-15), 29.7
(C-23), 29.3 (C-21), 26.4 (C-12), 21.9 (C-11), 19.8
(C-30), 19.0 (C-6), 18.1 (C-25), 17.7 (C-24), 16.5
(C-26), 14.8 (C-27). LA %55 5 Ciifdfa A — 5,
S B E 15 NEBR TR .

tEY 16: AL E MK K, Liebermann-
Burchurd {2 22 N BHH: 5 C30HygO35 ESI-MS mi/z: 457
[M+H]"; "H-NMR (400 MHz, CDCl3) &: 3.28 (1H,
dd, J =112, 5.2 Hz, H-3), 2.32 (1H, d, J = 13.8 Hz,
H-18), 1.15, 1.10, 1.02, 1.02, 0.98, 0.95, 0.81 (3HX 7,
s, CH;X7); “C-NMR (100 MHz, CDCly) J: 179.7

(C-28), 88.0 (C-13), 78.9 (C-3), 54.7 (C-5), 53.0

(C-18), 51.0 (C-17), 50.1 (C-9), 43.6 (C-14), 38.7

(C-4), 38.5 (C-1), 38.0 (C-8), 34.7 (C-29), 34.4

(C-10), 34.0 (C-12), 32.7 (C-21), 31.7 (C-19), 31.1

(C-20), 30.9 (C-7), 30.7 (C-15), 27.7 C-2), 27.1

(C-23), 26.9 (C-22), 24.0 (C-16), 19.3 (C-27), 19.0

(C-30), 18.6 (C-11), 18.0 (C-6), 17.7 (C-26), 17.5

(C-24), 15.5 (C-25). LA L%dl 5 SCmk4oiE 2R —

FH, MRS 16 N EURAER.

&M 17: BB JEEEH K, Liebermann-
Burchurd & (4 B BH 1 5 C30HyO35 ESI-MS m/z: 455
[M~+H]"; "H-NMR (400 MHz, CDCls) 6: 6.03 (1H, d,
J=10.0 Hz, H-11), 5.51 (1H, d, J = 10.0 Hz, H-12),
3.22 (1H, dd, J = 11.2, 4.6 Hz, H-3), 1.21, 1.10, 1.01,
0.92,0.79 (3H X5, s, CH;X5); "*C-NMR (100 MHz,
CDCls) d: 180.1 (C-28), 133.7 (C-12), 128.8 (C-11),
89.7 (C-13), 78.8 (C-3), 54.7 (C-5), 53.1 (C-18), 45.0
(C-9), 43.9 (C-17), 40.5 (C-8), 39.0 (C-1), 38.6
(C-14), 38.3 (C-10), 37.9 (C-4), 33.4 (C-29), 32.7
(C-21), 31.8 (C-7), 31.5 (C-20), 30.9 (C-15), 30.4
(C-19), 29.1 (C-23), 27.9 (C-2), 25.8 (C-22), 25.6
(C-30), 22.7 (C-16), 19.0 (C-27), 17.9 (C-6), 17.6
(C-26), 16.4 (C-24), 15.0 (C-25). DA% 5 kiR
EHA O, M AW 1T N 11,12- AR R
i
S 3k
(11 PEAYEPEEDERER RS PEEDE: B

52(2) % [M]. dbxt: Bl AR, 1983,

[2] dEaEd, WU, BIUE, S RMEY SRR
SRR TE (7). R RS R, 2004, 16(2):
167-171.

[3] FNESE, NG, R F. ORI RIS i
7 [J]. HHE5#E, 2006, 29(7): 671-672.

[4] H R A&, EEME % RO ERLERS T
T [7]. HHEF 244, 2016, 41(13): 2460-2465.

[S] Wi/NHE, 25 Db, FERME, 55 20906 T
A [T, &2, 2009, 40(2): 196-199.

6] w5 N, MREIRE, PR KARLERMERA T 9]
FRELZY, 2011, 42(7): 1289-1292.

[71 5k =, 8 %k ok Oy, & S FREYUMLE
WEFR [J]. &G, 2016, 45(7): 722-725.

[8] JEAXHR, T2 Ak, RAAE, L. PRI R T
[7]. HHEEZH, 2015, 46(2): 185-188.

[9] Kuwabara H, Mouri K, Otsuka H, et al. Tricin from a

Malagasy Connaraceous plant with potent antihistaminic



¢ £ % Chinese Traditional and Herbal Drugs

F504% F23H 209F 12 5 * 5695 »

[10]

(11]

[12]

[15]

activity [J]. J Nat Prod, 2003, 66(9): 1272-1275.

RER, g, 26l KIEAZERS TR [J].
FRELZY, 2005, 36(12): 1771-1773.

B, Ekerh, 52X, & LEEH IR
W T [J]. hEZGEERE, 2015, 45(24): 1910-1912.
Ferh, GEL, a3, &L BAM T AR
AL AYIH NMR WF5E [J]. W2 E, 2007, 24(3):
341-346.

SREEDE, XU B, OB R, SR WA AR S RS
5 [J]. EZ, 2006, 37(4): 512-514.

Naya K, Yoshimura F, Takagi I. The structure of
petasitolone, a new constituent of Petasites japonicus [J].
Bull Chem Soc Jpn, 1971, 44(11): 3165-3167.

Morikawa T, Zhang Y, Nakamura S, et al. Bioactive
XXII.
Absolute structures of new megastigmane glycosides,
sedumosides E1, E2, E3, F1, F2, and G, from Sedum
sarmentosum (Crassulaceae) [J]. Chem Pharm Bull, 2007,
55(3): 435-441.

constituents from Chinese natural medicines.

[16]

[17]

(20]

(21]

Hisahiro K, Masaki B, Toru O. Two new megastigmanes
from the leaves of Cucumis sativus [J]. Chem Pharm Bull,
2007, 55(1): 133-136.

Xu X H, Ruan B Q, Jiang S H, et al. Megastigmanes and
flavonoid glycosides of Equisetum debile [J]. Chin J Nat
Med, 2005, 3(2): 93-96.

SuH, Shi DY, Li J, et al. Sesquiterpenes from Laurencia
similis [J]. Molecules, 2009, 14(5): 1889-1897.

Aguirre M C, Delporte C, Backhouse N, et al. Topical
anti-inflammatory activity of 2a-hydroxy pentacyclictri-
terpene acids from the leaves of Ugni molinae [J]. Bioorg
Med Chem, 2006, 14(16): 5673-5677.

Rogelio P M, Mariano G F. Chemistry of Hyptis
mutabilis: New pentacyclic triterpenoids [J]. J Nat Prod,
1988, 51(5): 996-998.

Savina A A, Sokolskaya T A, Zakharov V F.
11,12-Dehydroursolic acid lactone from leaves of
Eucalyptus viminalis [J]. Chem Nat Compd, 1988, 24(2):
253-254.



