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Abstract: Objective To study the chemical constituents of the stems and leaves of mangrove plant, Scyphiphora hydrophyllacea.
Methods The chemical constituents of S. hydrophyllacea 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 literatures. Results A total of 18 compounds were isolated from the 90%
ethanol extract of the stems and leaves of S. hydrophyllacea, which were identified as pomonic acid (1), euscaphic acid (2),
dammaradienyl acetate (3), erythrodiol (4), lupenyl acetate (5), 30-oxo-lupeol (6), maslinic acid (7), 23-hydroxyursolic acid (8),
B-amyrenone (9), acacetin (10), chrysoeriol (11), jaceosidin (12), kumatakenin (13), isosakuranetin (14), taxifolin (15), lyoniresinol
(16), medioresinol (17), and balanophonin (18). Compounds 1—9 were triterpenoids, compounds 10—15 were flavonoids and
compounds 16—18 were lignans. Conclusion All compounds are isolated from the genus Scyphiphora for the first time.
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HAEAR Scyphiphora hydrophyllacea Gaertn. F.
R ERRAEAR B, HE 1 AR, AT
PHEEHB AR ER, mE I ZAREE . RO
W 2 . EIRE T BT TR B A
FI TR, A TR, N
Mkt Rz 0, kBRI, A IIEA It
Ry B SR R OB AR aE e WO, g
T2 BT« A I D [B) 9 R () e S5 D
N ER S ERHEARBTAR, BRI A KRR,
FE AN B AU AE s 7 TG IR 2 Rk tE . A
B e b e AR 3R E SR A BE YR, AR A
Fi A 8 AR AL A 1K) 90% £ B 2 HUP A i i
TS PEEAT T VR, A5 SRR IIIAEA I 2 BE S2HLY)
HABZNPUMIETE . & B &R H iz
YRR, o KIELGRNME, ARREAER ALY
B AT T RGEHEIT, WA AR ) 90% LBEH2
A B33 7 18 MUBY, 43 il %5 8 NS
2 (pomonic acid, 1) ##4fR (euscaphic acid, 2).
I T IEEE LR (dammaradienyl acetate, 3).
o] % Cerythrodiol, 4). 5 B L REE (lupenyl
acetate, 5). 30-EHEPIf THE (30-oxo-lupeol, 6).
l # B ( maslinic acid, 7). 23-¥ i g8 BB
( 23-hydroxyursolic acid , 8 ) . B- & # 5 i
(B-amyrenone, 9). HFEZE (acacetin, 10). & F
P2 (chrysoeriol, 11). £5KR%F 262 (jaceosidin,
12). FEFTINZE R (kumatakenin, 13). FHEIER
(isosakuranetin, 14). fEiEFAZ (taxifolin, 15).
lyoniresinol (16). F-ff#f /5% (medioresinol, 17)
g FAREE 2 (balanophonin, 18). HH L&) 1~
9 A=A, 10~15 AEFHLEY, 16~
18 ARIRREMEY . FrA S NE RMGHAE
RV 7 B33
1 X5

Bruker AV-400 % S AZ B IEHRAX (F8 E Bruker
/~)); Finnigan LCQ Advantange MAX A (3%
EREAFD; RS A% (B Buchi A7) );
Dionex il £ 84 5 0B AH € A (SEE B2 A F]D;
Cosmosil Cg fill &8 A 3EH: (250 mmX20 mm, 5
um); EERER GFasy MGG (F Bl
1. ); Sephadex LH-20( 3% [E| Amersham Blosclences
AF]D; ODS M EM kL (Cigs 10~40 pm, Merck
2~ F]); N-1001 B 78 54 C(HA EYELA A #]D;
LAHMIHTHER YOKO-ZX (RINARFH AT KA

FRAF]D; 4001N HLF R C g RAERE B RS
HIRAFD: B G Fraiialsm (Fh el T
MHEBAFD.

HRAEARKL 2017 49 A RETF W HEE CETT
TEHEL AR B AR X, SRV R R AR
PEF AL B AT T g 7 A4 TR 50 O A
W 70 % %5 E v BRI A8 K B M W A8 R
Scyphiphora hydrophyllacea Gaertn. F. R, i
PR (SCHY20170902) {47 i g i sis K 24 4y
2 BRI 2 OB BB R SRR AR A
2 BRSNS

W BT HORAEARAL T 5.8 kg #6J5 F 90% L1
AR 3 K, BRAR 1R, IR, #E
WA B LR EHARE . BIREIKIRES, Kk
o3 5 P A B R EE IR B EAT 20, RIS 75 43
AR BT AT 638.9 g FIEE R 2.l 2B R A7 268.7
go B THIFRERGER AL 637.0 g MFHAEERS (100~200
H) #8F, BT IEMRER (200~300 H) £, LA
FhEE-IER (95 1 5—30 1 70) BEATHERE VL, 13
P 8 M (Fr. 1~8). Fr.2 (46.8 g) & AT
ODS iy B, LLHEE-/KEHATRREEBEML (55 ¢
45—-100 : 0), 437 MR (Fr. 2A~Fr. 2G).
Fr. 2B 24 Sephadex LH-20 &t/AE otk (5175-
HEE 50 50D, &4 HPLC (47K 63 2 37)
H &AL EY 1 (73 mg). 8 (6.8mg). 10 (21.6
mg) 118 (62.5mg); Fr.2C £ Sephadex LH-20 %t
A ket CEA-HEE 50 1500, L&Y
HPLC (HIEE-/K 72 :28) #l&B8MLAEY 2 (235
mg). 6 (6.9 mg). 13 (15.6 mg). 14 (26.2 mg)
117 (53.7 mg); Fr. 2D LRERHE D2, A
ThEE-BEES 2.8 (85 1 15—40 & 60) HEATHEE TR,
Ve /748 Sephadex LH-20 #tfi it (it aifb 5 (&
Pi-FEE 50 : 500, 244 HPLC (ZJi5-7K 68 :
32) HEEEMLEY 3 (12.7 mg). 7 (74.2 mg).
12 (342 mg) F116 (8.9 mg); Fr. 2E ZrEKHE
WA, LA HEE-TAEE (80 1 20—~50 © 500 HEATES
FEBRRE, Vet 48 Sephadex LH-20 % #1: ta i 4t
thjE CEE-HEE 50 @ 500, FR&H)4% HPLC (H
FE-7K 78 1 22) %32 &4 4 (32.1 mg). 5 (9.3
mg). 9 (452 mg). 11 (11.9 mg) #1 15 (23.6 mg).
3 HHEFE

th&W 1: AT EEH K, Liebermann-
Burchard {2 4 2 3 FH % 3 C30Hy604, ESI-MS m/z: 471
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[M+H]"; 'H-NMR (400 MHz, CsDsN) 6: 5.59 (1H, s,
H-12), 3.11 (1H, s, H-18), 1.72 (3H, s, 27-CH3), 1.38
(3H, s, 29-CHy), 1.09 (3H, s, 23-CH3), 1.07 (3H, d, J =
6.0 Hz, 30-CHs), 1.05 (3H, s, 26-CHj), 1.00 (3H, s,
24-CHs), 0.91 (3H, s, 25-CH3); "“C-NMR (100 MHz,
CsDsN) 8: 216.0 (C-3), 180.7 (C-28), 139.9 (C-13),
127.3 (C-12), 72.7 (C-19), 55.3 (C-5), 54.6 (C-18),
48.2 (C-17), 48.0 (C-4), 46.8 (C-9), 41.9 (C-20), 41.7
(C-14), 39.9 (C-8), 38.7 (C-1), 37.9 (C-22), 36.7
(C-10), 33.8 (C-2), 33.6 (C-7), 29.0 (C-15), 27.2
(C-29), 27.9 (C-23), 26.7 (C-21), 26.4 (C-16), 24.3
(C-27), 24.0 (C-11), 21.8 (C-24), 20.0 (C-6), 16.9
(C-26), 16.7 (C-30), 15.1 (C-25). LA L% 5 iRk
B A — M, MU A 1 AR R -

e 2. AT EEM K, Liebermann-
Burchard 2 4 )3 FH 4% ; C30Hys05, ESI-MS m/z: 489
[M-+H]"; "H-NMR (400 MHz, CsDsN) 6: 5.18 (1H, t,
J =32 Hz, H-12), 3.79 (1H, dt, J = 10.9, 4.3 Hz,
H-2B), 3.21 (1H, d, J = 2.2 Hz, H-3p), 1.19 (3H, s,
27-CHs), 1.06 (3H, s, 29-CH3), 0.90 (3H, s, 23-CHs),
0.85 (3H, s, 26-CH3), 0.81 (3H, d, J = 7.0 Hz
30-CHs), 0.71 (3H, s, 25-CH3), 0.60 (3H, s, 24-CHs);
BC-NMR (100 MHz, CsDsN) 6: 182.7 (C-28), 140.4
(C-13), 129.8 (C-12), 79.9 (C-3), 74.0 (C-19), 67.2
(C-2), 55.3 (C-18), 49.8 (C-5), 48.9 (C-17), 48.2
(C-9), 43.1 (C-20), 42.9 (C-1), 42.7 (C-14), 41.5
(C-8), 39.6 (C-22), 39.4 (C-10), 39.1 (C-4), 34.4
(C-7), 29.8 (C-15), 29.4 (C-23), 27.7 (C-21), 27.3
(C-29), 27.0 (C-16), 25.3 (C-27), 24.9 (C-11), 23.1
(C-24), 19.8 (C-6), 18.0 (C-26), 17.3 (C-30), 17.0
(C-25). LAE%df 5 SCikabon S s A — 5,
MU B EY) 2 N TR -

&Y 3. At ERF K, Liebermann-
Burchard ™ 2 HM:; C5Hs520,, ESI-MS m/z: 469
[M-+H]"; "H-NMR (400 MHz, CDCl3) d: 5.21 (1H, t,
J=9.0 Hz, H-24), 4.70 (1H, d, J= 9.0 Hz, H-21), 4.48
(1H, m, H-3), 2.08, 1.76, 1.65, 1.00, 0.89, 0.87, 0.85,
0.82 (3HXS8, s, CH;X8); “C-NMR (100 MHz,
CDCly) 6: 171.0 (CHCO), 152.7 (C-20), 131.3
(C-25), 124.6 (C-24), 107.4 (C-21), 81.3 (C-3), 55.9
(C-5), 512 (C-9), 49.4 (C-14), 48.0 (C-13), 45.5
(C-17), 40.6 (C-8), 38.7 (C-10), 37.9 (C-1), 37.0
(C-4), 353 (C-7), 34.1 (C-22), 31.3 (C-15), 289

(C-16), 27.9 (C-28), 27.0 (C-12), 26.0 (C-26), 24.9
(C-23), 23.8 (C-2), 21.6 (C-11), 21.3 (CH;CO), 18.1
(C-6), 17.6 (C-27), 16.7 (C-19), 16.4 (C-18), 15.9
(C-30), 15.7 (C-29). LA bHidf 55 STk 4o i B 2
A3, SR G 3 NIET IR R TE

twEY) 4. A CE XK K, Liebermann-
Burchard {6 2 M 2 [ C3oHsoO2, ESI-MS m/z:
443 [M+H]"; 'H-NMR (400 MHz, CDCls) d: 5.21
(1H, t, J = 4.2 Hz, H-12), 3.49 (1H, d, J = 11.0 Hz,
H-18a), 3.22 (1H, m, H-3), 3.17 (1H, d, J = 11.0 Hz,
H-18B), 1.21, 1.01, 0.97, 0.94, 0.90, 0.87, 0.80
(3HX7,s, CH;X7); "*C-NMR (100 MHz, CDCls)
144.1 (C-13), 121.9 (C-12), 79.0 (C-3), 69.9 (C-28),
55.0 (C-5), 47.5 (C-17), 47.2 (C-9), 46.4 (C-19), 42.5
(C-18), 41.7 (C-14), 40.3 (C-8), 39.1 (C-4), 38.6
(C-1), 36.9 (C-10), 34.0 (C-21), 33.1 (C-29), 32.6
(C-7), 30.8 (C-22), 30.9 (C-20), 28.0 (C-23), 27.1
(C-2), 25.9 (C-27), 254 (C-15), 23.8 (C-11), 23.6
(C-30), 22.0 (C-16), 18.3 (C-6), 16.9 (C-26), 16.0
(C-24), 15.7 (C-25). LA b3 5 STk 4o i B
A5, W LAY 4 TR

&Y 5: At E M AR, Liebermann-
Burchard & {4 5 N B - C3,Hs,0,5 ESI-MS m/z: 469
[M-+H]"; "H-NMR (400 MHz, CDCl;) 6: 4.69 (1H,
brs, H-29a), 4.58 (1H, brs, H-29p), 4.51 (1H, dd, J =
11.8, 7.2 Hz, H-3), 2.09 (3H, s, CH;CO), 1.69, 1.11,
1.04, 0.95, 0.89, 0.85, 0.80 (3HX7, s, CH3;X7);
BC.NMR (100 MHz, CDCly) 6: 171.3 (CH;CO),
151.0 (C-20), 109.7 (C-29), 81.1 (C-3), 55.9 (C-5),
51.0 (C-9), 48.9 (C-18), 48.7 (C-19), 42.9 (C-17), 42.6
(C-14), 39.9 (C-22), 39.6 (C-8), 38.4 (C-1), 38.1
(C-13), 37.5 (C-4), 37.0 (C-10), 35.6 (C-16), 35.0
(C-7), 29.6 (C-21), 28.0 (C-23), 27.5 (C-15), 25.6
(C-12), 23.5 (C-2), 21.9 (CH5CO), 21.7 (C-11), 20.0
(C-30), 18.6 (C-6), 17.9 (C-28), 17.0 (C-25), 16.3
(C-26), 15.6 (C-24), 15.0 (C-27). LA E#¥E 5 vk
BRI A, MR A Y 5 NP G
LR E .

th &% 6: HETERKMAK, Liebermann-
Burchard ¢ M FATE; C30HugO,, ESI-MS mi/z: 441 [M+
H]"; 'H-NMR (400 MHz, CDCl3) 6: 9.52 (1H, brs,
H-30), 6.23 (1H, brs, H-29a), 5.91 (1H, brs, H-29p),
3.18 (1H, dd, J = 10.8, 5.0 Hz, H-3), 0.99, 0.93, 0.88,
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0.79, 0.76, 0.70 (3HX6, s, CH;X6); "*C-NMR (100
MHz, CDCL) &: 194.9 (C-30), 157.0 (C-20), 132.9
(C-29), 79.1 (C-3), 55.0 (C-5), 51.3 (C-18), 49.9
(C-9), 43.0 (C-17), 42.8 (C-14), 41.0 (C-8), 39.9
(C-22), 39.3 (C-4), 39.0 (C-1), 38.1 (C-13), 36.9
(C-10), 36.8 (C-19), 35.5 (C-16), 34.4 (C-7), 33.1
(C-21), 27.9 (C-23), 27.7 (C-12), 27.5 (C-15), 27.2
(C-2), 20.9 (C-11), 18.7 (C-6), 18.0 (C-28), 15.9
(C-25), 15.7 (C-26), 15.2 (C-24), 14.1 (C-27). L ¥k
5 5 SR A — B, MU ERE Y 6
A 30-T8 3P B LB

&Y 7. A EFF K, Liebermann-
Burchurd &€& 5 N FHE ; C30HagO4s ESI-MS m/z: 473
[M+H]": 'H-NMR (400 MHz, CsDsN) J: 5.49 (1H, t,
J=3.8, H-12), 1.38, 1.27, 1.08, 1.02, 0.98, 0.95, 0.89
(3HX7,s, CH;X7); “C-NMR (100 MHz, CsDsN) 6:
179.9 (C-28), 145.0 (C-13), 123.0 (C-12), 84.1 (C-3),
69.0 (C-2), 56.4 (C-5), 48.5 (C-9), 47.9 (C-19), 47.1
(C-17), 46.6 (C-1), 42.7 (C-14), 41.9 (C-18), 40.1
(C-8), 39.7 (C-4), 38.6 (C-10), 34.3 (C-21), 33.7
(C-29), 33.6 (C-22), 33.3 (C-7), 30.9 (C-20), 29.8
(C-23), 28.6 (C-15), 27.0 (C-27), 24.1 (C-16), 23.8
(C-30), 23.5 (C-11), 19.1 (C-6), 17.9 (C-26), 17.6
(C-24), 17.0 (C-25). VA -H¥a 5 SClkHaE i £ 2k
A, MUEEEY T L RR .

WwEY 8: HE L EEFKAK, Liebermann-
Burchard &8 5 N PH P ; C3oHugOs» ESI-MS mi/z: 473
[M-+H]"; "H-NMR (400 MHz, CDCl3) 8: 5.52 (1H, t,
J =42 Hz, H-12), 421 (1H, t, J = 7.0 Hz, H-3), 4.18
(1H, d, J = 10.0 Hz, H-230), 3.69 (1H, d, J = 10.0 Hz,
H-23B), 2.61 (1H, d, J = 11.2 Hz, H-18), 1.98 (3H, s,
H-27), 1.82 (3H, s, H-24), 1.10 (3H, s, H-25), 1.05
(3H, d, J = 7.0 Hz, H-29), 1.01 (3H, s, H-26), 0.95
(3H, d, J = 5.8 Hz, H-30); “C-NMR (100 MHz,
CDCl3) &: 180.1 (C-28), 139.3 (C-13), 125.6 (C-12),
79.3 (C-3), 65.9 (C-23), 53.6 (C-18), 48.8 (C-9), 48.6
(C-17), 48.1 (C-5), 43.0 (C-4), 42.6 (C-14), 40.0
(C-8), 39.7 (C-19), 39.2 (C-20), 38.9 (C-1), 38.7
(C-10), 37.5 (C-22), 33.5 (C-7), 30.8 (C-21), 28.6
(C-15), 25.9 (C-2), 25.0 (C-16), 23.8 (C-11), 23.5
(C-27), 21.1 (C-30), 182 (C-6), 17.8 (C-26), 17.6
(C-29), 16.9 (C-25), 16.1 (C-24). LA %35 vk
EBIRERA Y, WY 8 N 23-F

twEY 9: Bt XK K, Liebermann-
Burchurd & €6 ) N FHE; CyoHasO, ESI-MS m/z: 425
[M-+H]"; 'H-NMR (400 MHz, CDCL3) 8: 5.41 (1H, t,
J = 4.0 Hz, H-12), 1.21, 1.13, 1.10, 1.05, 1.00, 0.97,
0.88, 0.86 (3H X8, s, CH; X 8); '*C-NMR (100 MHz,
CDCly) d: 218.0 (C-3), 145.7 (C-13), 121.9 (C-12),
56.1 (C-5), 47.8 (C-4), 47.4 (C-18), 47.0 (C-9), 46.9
(C-19), 41.9 (C-14), 40.0 (C-8), 39.2 (C-1), 37.3
(C-22), 36.9 (C-10), 34.7 (C-21), 342 (C-2), 33.7
(C-29), 32.6 (C-17), 32.2 (C-7), 30.9 (C-20), 29.1
(C-28), 27.1 (C-16), 26.8 (C-23), 26.5 (C-15), 25.9
(C-27), 242 (C-11), 24.0 (C-30), 21.7 (C-24), 20.4
(C-6), 17.6 (C-26), 16.1 (C-25). LA _F¥#i 5 SC il i
R A — S, s LA 9 O B-F .
AW 10: REETLEER K, FeCly Wil
O N AT ClHp0s, ESI-MS m/z: 285 [M+H]';
'H-NMR (400 MHz, DMSO-dg) 6: 12.92 (1H, s,
5-OH), 8.10 (2H, dd, J = 7.2, 1.8 Hz, H-2/, ¢'), 7.11
(2H, dd, J = 7.2, 1.8 Hz, H-3', 5'), 6.88 (1H, s, H-3),
6.51 (1H, d, J= 1.8 Hz, H-8), 6.22 (1H, d, /= 1.8 Hz,
H-6), 3.89 (3H, s, 4-OCHs); “C-NMR (100 MHz,
DMSO-dq) 6: 182.0 (C-4), 164.4 (C-7), 163.3 (C-2),
162.4 (C-9), 161.6 (C-4"), 157.6 (C-5), 128.4 (C-2',
6"), 122.9 (C-1), 114.7 (C-3', 5'), 104.0 (C-10), 103.7
(C-3), 98.9 (C-8), 94.1 (C-6). LA_I- il 5 SR IRIE Y
HlRHA Y, WA 10 MR,
EY 11: REETEEH AR, FeCly Wil %
oSBT CiH 1206, ESI-MS m/z: 301 [M+H];
'H-NMR (400 MHz, DMSO-ds) 6: 12.91 (1H, s,
5-OH), 7.58 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 7.48 (1H,
d, J = 2.0 Hz, H-2'), 6.89 (1H, d, J = 8.0 Hz, H-5"),
6.86 (1H, s, H-3), 6.51 (1H, d, J = 1.8 Hz, H-8), 6.22
(1H, d, J = 1.8 Hz, H-6), 3.87 (3H, s, 3'-OCH3);
BC-NMR (100 MHz, DMSO-dq) J: 182.1 (C-4), 164.3
(C-7), 164.0 (C-2), 161.2 (C-5), 157.6 (C-9), 151.1
(C-4"), 148.0 (C-3"), 121.7 (C-1"), 120.6 (C-6"), 115.8
(C-5"), 110.2 (C-2'), 104.1 (C-10), 103.5 (C-3), 99.7
(C-6), 94.0 (C-8), 56.0 (3'-OCH3). LA b $¥iE 5 SC k4R
ERBIEREA P, WS EheY 1 e
WEY 12: REETEIEHM AR, FeCls il E
O N A CH 407, ESI-MS m/z: 331 [M+H]';
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'H-NMR (400 MHz, DMSO-d¢) d: 13.08 (1H, s,
5-OH), 10.69 (1H, s, 7-OH), 10.01 (1H, s, 4-OH),
7.58 (1H, dd, J = 8.2, 2.0 Hz, H-6"), 7.53 (1H, d, J =
2.0 Hz, H-2'), 7.00 (1H, d, J = 8.2 Hz, H-5'), 6.93 (1H,
s, H-3), 6.62 (1H, s, H-8), 3.89 (3H, s, 4-OCH,), 3.81
(3H, s, 6-OCH3); "*C-NMR (100 MHz, DMSO-d;) -
182.1 (C-4), 163.7 (C-2), 157.4 (C-7), 152.8 (C-5),
152.6 (C-9), 151.0 (C-4"), 148.1 (C-3"), 131.3 (C-6),
121.7 (C-1"), 120.3 (C-6'), 116.0 (C-5"), 110.4 (C-2'),
1039 (C-10), 94.8 (C-8), 60.1 (4-OCH;), 56.2
(6-OCHz). A% 5 SCokdRIE Bt e A — 55>,
WSS 12 NERERE.

WEY 13: WEOTETRMAR, FeCls ik i
RN CsH 1406, ESI-MS mi/z: 315 [M+H]';
'H-NMR (400 MHz, CDCls) 6: 12.72 (1H, s, 5-OH),
8.03 (2H, d, J = 8.2 Hz, H-2', 6), 7.02 (2H, d, J=8.2
Hz, H-3, 5'), 6.39 (1H, d, J = 2.0 Hz, H-8), 6.28 (1H,
d, J=2.0 Hz, H-6), 3.91 (3H, s, 7-OCH3), 3.83 (3H, s,
3-OCH;3): "“C-NMR (100 MHz, CDCl;) 6: 178.8
(C-4), 165.0 (C-7), 161.9 (C-9), 159.2 (C-2), 156.7
(C-5), 156.1 (C-4"), 138.6 (C-3), 130.1 (C-2', 6),
121.9 (C-1'), 115.8 (C-3', 5'), 105.9 (C-10), 97.7
(C-6), 91.9 (C-8), 55.8 (3-OCHj3), 55.67 (7-OCHs). LA
Bl 5 SOk PR B A 80, s etk
EW13 NRETTILER.

EY 14: AETEER AR, FeCls ik 2 ¢
SN ; CigHi40s, ESI-MS m/z: 287 [M+H]';
'H-NMR (400 MHz, DMSO-dg) d: 12.12 (1H, s,
5-OH), 10.79 (1H, s, 7-OH), 7.39 (2H, d, J = 8.2 Hz,
J=2',6'),6.97 (2H, d, J=8.2 Hz, H-3', 5'), 5.89 (1H,
d, J=2.0 Hz, H-8), 5.84 (1H, d, J = 2.0 Hz, H-6), 5.52
(1H, d, J = 12.2, 2.8 Hz, H-2), 3.79 (3H, s, 4-OCHj),
3.31 (1H, dd, J = 16.8, 12.2 Hz, H-3a), 2.72 (1H, dd,
J = 168, 2.8 Hz, H-3p); “C-NMR (100 MHz,
DMSO-dg) d: 196.2 (C-4), 166.8 (C-7), 163.8 (C-5),
163.0 (C-9), 159.6 (C-4'), 130.7 (C-17), 128.4 (C-2,
6), 113.9 (C-3', 5", 102.0 (C-10), 96.1 (C-6), 94.9
(C-8), 78.1 (C-2), 55.4 (4'-OCHj3), 41.8 (C-3). LA L%
-5 SR PR B A — 8, WS A
14 J9X PR

B 15: ABETEERMAK, FeCly il E &
NFEME; CisH 07, ESI-MS mi/z: 305 [M+H];
'H-NMR (400 MHz, CDsCOCDs) 6: 11.83 (1H, s,

OH-5), 7.11 (1H, d, J = 2.0 Hz, H-2'), 6.89 (1H, dd,
J = 8.0, 2.0 Hz, H-6'), 6.83 (1H, d, J = 8.0 Hz, H-5"),
5.93 (1H, d, J = 2.0 Hz, H-8), 5.89 (1H, d, J= 2.0 Hz,
H-6), 4.98 (1H, d, J = 11.6 Hz, H-2), 4.57 (1H, d, J =
11.6 Hz, H-3); ">C NMR (100 MHz, CD;COCDj;) 4
198.1 (C-4), 168.4 (C-7), 164.0 (C-5), 163.9 (C-9),
146.4 (C-4"), 145.7 (C-3"), 130.0 (C-1), 120.7 (C-6"),
116.1 (C-2'), 116.0 (C-5"), 101.3 (C-10), 97.1 (C-6),
95.9 (C-8), 84.4 (C-2), 73.0 (C-3). LA _E#3k 5 ik
OB IR SRR B, A 15 LK
W

G 16: ABTLEEMAK, FeCly iRt
SONPHME s CypHagOgs ESI-MS mi/z: 421 [M+H]';
'H-NMR (400 MHz, CDCly) d: 6.51 (1H, s, H-2'),
6.37 (2H, s, H-2, 6), 3.99 (1H, d, J = 6.8 Hz, H-7),
3.92 (3H, s, 3'-OCHj3), 3.80 (6H, s, 3, 5-OCH3), 3.75
(1H, m, H9a), 3.71 (1H, m, H-9'a), 3.59 (1H, m,
H-9'B), 3.48 (1H, dd, J = 11.8, 6.8 Hz, H-9p), 3.29
(3H, s, 5-OCH3), 2.58 (2H, m, H-7'), 1.87 (1H, m,
H-8), 1.69 (1H, m, H-8"); "“C-NMR (100 MHz,
CDCls) &: 147.1 (C-3), 146.4 (C-3"), 145.7 (C-5"),
138.2 (C-1), 136.9 (C-4"), 133.0 (C-4), 128.9 (C-1'),
125.4 (C-6'), 105.9 (C-2"), 105.6 (C-6), 66.7 (C-9"),
64.0 (C-9), 59.7 (5-OCH3), 56.6 (3, 5-OCH3), 55.9
(3'-OCHa), 49.6 (C-8), 43.0 (C-7), 40.5 (C-8'), 33.7
(C-7")o VA X580 15 SCHk b 108 3 3 A — 5,
W B AW 16 N lyoniresinol.

WEW 17: AGBTERFKR, FeCly WillE @
SN ; CyH407, ESI-MS miz: 389 [M+H]';
'H-NMR (400 MHz, CD;COCDs) &: 7.49 (1H, s,
4-OH), 7.12 (1H, s, 4-OH), 6.98 (1H, d, J = 2.0 Hz,
H-2), 6.88 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.77 (1H, d,
J = 8.0 Hz, H-5), 6.69 (2H, s, H-2', 6'), 4.72 (2H, d,
J = 4.6 Hz, H-7, 7'), 422 (2H, m, H-9a, 9'a), 3.91
(2H, m, H-9B, 9'B), 3.78 (3H, s, 3-OCHs3), 3.74 (6H, s,
3', 5-OCHj3), 3.08 (2H, m, H-8, 8'); "*C-NMR (100
MHz, CD;COCDs) d: 145.0 (C-3', 5'), 148.5 (C-3),
146.9 (C-4), 136.4 (C-4'), 134.4 (C-1), 133.3 (C-1),
119.8 (C-6), 115.7 (C-5), 110.8 (C-2), 104.8 (C-2', 6),
87.0 (C-7"), 86.8 (C-7), 72.7 (C-9"), 72.5 (C-9), 56.9
(3', 5-OCHs), 56.5 (3-OCHj3), 55.6 (C-8), 55.4 (C-8').
DL $d 5 Semk b AR p s A T, ke
WA 1T LA AR -
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&Y 18: ABITEEEM AR, FeCly ikl e
SN ;s CaoHp00g, ESI-MS m/z: 357 [M+H]';
'H-NMR (400 MHz, CDCl3) 6: 9.70 (1H, d, J = 7.8
Hz, H-9'), 7.47 (1H, d, J = 15.8 Hz, H-7"), 7.21 (1H, s,
H-6"), 7.11 (1H, s, H-2), 6.88 (3H, m, H-2', 5, 6), 6.59
(1H, dd, J = 15.8, 7.8 Hz, H-8'), 5.70 (1H, d, J = 6.8
Hz, H-7), 3.97 (3H, s, 5-OCHs), 3.88 (2H, m, H-9),
3.85 (3H, s, 3-OCHj3), 3.67 (1H, m, H-8); "C-NMR
(100 MHz, CDCls) 6: 194.2 (C-9"), 153.4 (C-7"), 151.7
(C-4), 145.0 (C-5'), 146.9 (C-5), 145.8 (C-4), 132.2
(C-1), 129.2 (C-3"), 128.3 (C-1'), 126.5 (C-8'), 122.4
(C-6), 119.6 (C-6), 118.2 (C-2'), 114.7 (C-3), 109.0
(C-2), 88.9 (C-7), 64.0 (C-9), 56.3 (3-OCH3), 55.9
(5'-OCH3), 52.8 (C-8). LA _b#5ds 5 STk A ik iE 14
A —, WS A 18 NIETHIREE &
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