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Chemical constituents of Gendarussa vulgaris

LI Sheng-hua
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Huaihua University, Huaihua 418008, China

Abstract: Objective To study the chemical constituents of Gendarussa vulgaris. Methods The chemical constituents were isolated
and purified with silica column chromatography and gel chromatography, etc. Their structures were identified by physico- chemical
properties and various spectroscopic methods including NMR spectrum, MS, UV, etc. Results A total of 16 compounds were isolated
and elucidated as daucosterol (1), 6"-O-acetylisavitexin (2), 9,10-dihydroxy-4,7-megastigmadien-3-one (3), 22F,24R-ergosta-
7,22-diene-3p,50,6B,90-tetraol (4), isorhamnetin (5), quercetin (6), eleutheroside E (7), gusanlung A (8), gusanlung B (9), betulin (10),
isovitexin-2"-O-rhamnoside (11), isovitexin (12), genkwanin (13), apigenin (14), quercetin 3-O-B-D-glucuronide (15), and
2-(4-hydroxy-3-methoxyphenyl)-3-(2-hydroxy-5-methoxyphe-nyl)-3-oxo-1-propanol (16). Conclusion Compounds 3, 5, 11, 12 and
15 are isolated from G vulgaris for the first time. Compound 2, 4, 13, and 16 are isolated from the plant of genus for the first time.
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NI E Gendarussa vulgaris Nees N EFREHE
W, W CREZI) 2015 4E R RO Hr s 2R,
NAAE . DE R, FEES. Ry, 5,
PR, ERE B g, BAARREUR . SR
IR AT AT BtiE Y. IR, 1
L P B T IR, A e b X 3 B /N
R IR T KARIERTT R, HET, HRDEHE
0 32 BT TR T AE 20 R AN 25 RPP O S T T, AR
FAEVE T BRI FEARE LD, ARSRIGHFH 70%H) &
T AR P R A B AR NG R A S ALY, K

kS EE: 2018-04-08
EEWME: WA ESARERFRERTEHIE (2011-42)

FHIRAR LS A 1 R > A S e TR L, I 2%
MBS By 1) LB SR I 23 AR 3 16 A&, 73
AIEBAE N (daucosterol, 1)+ 6”-O-acetylisavitexin
(2). 9,10-dihydroxy-4,7-megastigmadien-3-one (3).
22E 24R-ergosta-7,22-diene-3f, 5a,6p,90-tetraol (4).
A EK (isorhamnetin, 5). #fit ¥ % (quercetin, 6+
FIFINE E Celeutheroside E, 7). gusanlung A (8).
gusanlung B (9). HEAREE (betulin, 10). FpAtifls
-2"-0-FRZHEE (isovitexin-2"-O-rhamnoside, 11).
IR FE R (isovitexin, 12). 5Ef6 & (genkwanin,
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13). fr3¢ % (apigenin, 14). #it &-3-0-p-D-Hi
HIFERETREF (quercetin 3-O-B-D-glucuronide, 15). 2-
(4-hydroxy-3-methoxyphenyl)-3-(2-hydroxy-5-ethoxy-
phenyl)-3-oxo-1-propanol (16). HH, {54 3. 5.
11, 12, 15BN RN E R EAE, 2. 4.
13, 16 NE XN ZEHEYI T4 5853,
1 XEEHR
1.1 {4EF

A PR AR IR R B (R E AR A PR A F]D;
XRC-1 BB AE A (LR AN A F]D; Valiian
Inova 500 MHz #%HEHARBEIEA (EEPLHR A F]D;
VG AUTO Spec-3000 /i i% (JEE Micromass A ] );
Sepacore il AR ERE (Bt Buchi ARR AR,
1.2 RXF

FE L RERE e AN R A R (F R T
J7); Sephadex LH-20 (3£[E Amersham Pharmacia
Biotech A #]); @IS RBE (BN RMERE
83305 HBEA 701 J s 3l FH R CREERFE WAL T )
HA AL 2R R o B 4
1.3

M RET SUNE B AR BR MR, &5
b % Bt I T B % N B IR BHE N B
Gendarussa vulgaris Nees [T H55, R S5 ¥
I, kit 60 Hifi.
2 REEENE

B 60 CHEF /N B R84 15.0 kg, ¥
260 H, H 60%M 4R (R 12100 ZEiREIE
24 h, PR G HE IR B AL H 45 min, JRHE
I3 B2 E 2.3 kg, KIRHK. &5 BER
BEANIE T BT 20, SR EIE0RE 164 g,
BEIR 2R B 138.6 g AIE T IR E 95.6 g, HUE)
BRESERE AL SR, SA-FEE (10011,
100 : 2. 100 : 4. 100 : 8) BHEEWLME, 4 TLC #&iH,
G538, B3 4 MR (F1l~4), F1 £ 300~400 H
RERC (il (2 ecmX20 ecm, 20 g) 708, A iHifk-
PR (20 @ 1) Pelbil, FFEeHH]# HPLC 4iifk (Cis,
FfE-/K 55 © 45, 1.0 mL/min) 51L& 1 (16.5
mg). 2 (6.5mg); F2 4 300~400 H ki itk 7
B, AmEE-BEES 28 (30 11 A1 20 1 1) FEATHEM,
H—P % HPLC 4ift (Ci5, HEE-/K 45 1 55,
1.0 mL/min) 3RA3AY) 3 (10.8 mg). 4 (16.8 mg);
F3 RREIRAE B0 73 55, eIl 10 @ 1 3ET 5
i, LELEHEEY 5 (268 mg). HUEEER Z.Fg

T A B A A A (i 43 B8, A7 -FHEE (100 © 4.
100 : 8. 100 : 16+ 100 : 32) FHEEWEM, 4 TLC &
W, &9, B3 475 (F5~8): F5 4tk Sephadex
LH-20 /| MeOH #ATHE/ME, 3t — 2 R R AT ik it
T8, AmEE-AE (100 1. 50 1) ¥, #t—
A F2F % HPLC 4tk (Crg HEE-/K 57 1 43, 1.0
mL/min) 52LEY 6 (17.5mg); F6 H i H -l
#% HPLC 7r&4ift, (Cig, HEE-/K 63:37, 1.0
mL/min) HEMLEY 7 (18.5mg). 8 (36.5mg);
F7 2 iR i 34T 70 55, J5 480 -4 HPLC
Al (Crg FEE-/K 38 162, 1.0 mL/min) 3
Ftb &9 9 (24.7 mg) F110 (18.7 mg); F8 Lid it
& Sephadex LH-20 #: A% (HEEHEN), 4P
#% HPLC 3T &4lift (Cig FEE-7K 35165, 1.0
mL/min) LAY 11 (20.5 mg). 12 (13.6 mg)-.
BCIE T 50 47 28 1k IR A (03 4 85, & 17 - W I
(1020 5: 1 1: 1) BREHM, & TLC &R, &
I, BE 2 Mty (F9~10), F9 LRER A REM
#ERZ Sephadex LH-20 H H B it 47 B o idk — 20 73 85,
Z1d ODS H4ifb)E, A% HPLC 4 & 4iifl
(Ci3, HEE-/K 30 : 70, 1.0 mL/min) 534b&4 13
(23.5 mg) £114 (16.8 mg); F10 LRERH: i
5, R4 % HPLC rEsaift (Cig, HEE-/K
22178, 1.0 mL/min) 321{LE4) 15 (22.4 mg) Fl
16 (18.7mg).
3 KR

&Y 1: Atk R (FEE, mp 290~292 C,
EI-MS m/z: 578 [M+H]"; 'H-NMR (500 MHz,
CD;0D) §: 5.46 (1H, brs, H-6), 4.52 (1H, m, H-3),
433 (1H, d, J = 7.0 Hz, H-1'), 0.91 (3H, s, H-19),
0.67~0.84 (12H, m, H-21, 26, 27, 29), 0.69 (3H, s,
H-18); "*C-NMR (125 MHz, CD;0D) §: 37.5 (C-1),
28.2 (C-2), 78.2 (C-3), 38.3 (C-4), 144.4 (C-5), 118.2
(C-6), 34.1 (C-7), 30.4 (C-8), 50.8 (C-9), 26.8 (C-10),
21.6 (C-11), 28.7 (C-12), 42.8 (C-13), 55.4 (C-14),
24.6 (C-15), 42.5 (C-16), 54.6 (C-17), 12.7 (C-18),
18.6 (C-19), 35.4 (C-20), 18.4 (C-21), 36.7 (C-22),
37.5 (C-23), 44.5 (C-24), 29.4 (C-25), 19.7 (C-26),
18.7 (C-27), 23.7 (C-28), 12.6 (C-29), 103.5 (C-1"),
72.8 (C-2"), 77.6 (C-3"), 71.5 (C-4"), 77.4 (C-5"), 60.8
(C-6), LA 35 semriia A —50, #k e
A1 N N

&Y 2: EEORAK, EI-MS m/z: 475 [M+H]";
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'H-NMR (500 MHz, CD;0D) §: 7.92 (2H, d, J = 8.2
Hz, H-2', 6'), 6.86 (2H, d, J = 8.2 Hz, H-3', 5'), 6.49
(1H, s, H-8), 4.58 (1H, d, J = 10.6 Hz, H-1"), 3.32
(1H, m, H-2"), 3.45 (I1H, m, H-3"), 412 (1H, m,
H-4"), 3.18 (1H, m, H-5"), 4.46 (1H, m, H-6"), 2.17
(3H, m, H-1"); "C-NMR (125 MHz, CD;OD) 6: 164.8
(C-2), 103.8 (C-3), 182.5 (C-4), 162.8 (C-5), 109.6
(C-6), 164.8 (C-7), 95.7 (C-8), 157.8 (C-9), 103.8
(C-9), 122.7 (C-1"), 128.3 (C-2', 6), 117.6 (C-3', 5"),
157.8 (C-4"), 74.6 (C-1"), 71.8 (C-2"), 77.9 (C-3"),
71.2 (C-4"), 81.8 (C-5"), 65.8 (C-6"), 167.5 (CH;CO),
18.1 (CH;CO), LA _E¥¥fs 5 Scilikdhin 2 A4 — 55,
WA B AW 2 N 6"-O-acetylisavitexin.

&Y 3: TEEMRY), ESI-MS m/z: 225 [M+
H]": '"H-NMR (500 MHz, CDCl3) 6: 5.95 (1H, s, H-4),
5.61 (1H, dd, J = 14.8, 8.2 Hz, H-7), 5.73 (1H, dd, J =
14.8, 5.2 Hz, H-8), 4.38 (1H, m, H-9), 3.58 (1H, dd,
J =10.2, 3.8 Hz, H-10a), 3.50 (1H, dd, J = 10.2, 7.1
Hz, H-10B), 2.57 (1H, d, J = 8.0 Hz, H-6), 2.32 (1H, d,
J =162 Hz, H-2a), 2.11 (1H, d, J = 16.2 Hz, H-2p),
1.91 (3H, d, J=2.0 Hz, H-13), 112 (3H, s, H-12), 0.87
(3H, s, H-11); “C-NMR (125 MHz, CDCl3) d: 35.7
(C-1), 46.5 (C-2), 198.2 (C-3), 125.7 (C-4), 159.3
(C-5), 56.3 (C-6), 130.8 (C-7), 131.8 (C-8), 76.4
(C-9), 67.8 (C-10), 29.2 (C-11), 28.9 (C-12), 21.5
(C-13), bhE¥de 5 scmriiE S A —50, et
&%) 3 N 9,10-dihydroxy-4,7- megastigmadien-3-one .

&Y 4: AERK (HFEE, EI-MS m/z: 445
[M—H]; 'H-NMR (500 MHz, CD;0D) &: 5.28 (1H,
dd, J=4.6, 2.4 Hz, H-7), 5.15 (2H, m, H-22, 23), 4.07
(1H, m, H-3), 3.75 (1H, d, J = 4.6 Hz, H-6), 2.24 (1H,
brd, J = 9.2 Hz, H-2), 1.08 (3H, s, H-19), 1.04 (3H, d,
J=6.2 Hz, H-21), 0.87 (3H, d, J = 6.2 Hz, H-28), 0.89
(3H, d, J = 7.0 Hz, H-27), 0.76 (3H, d, J= 7.3 Hz, H-
26), 0.61 (3H, s, H-18); *C-NMR (125 MHz, CD;0D)
8: 27.9 (C-1), 30.8 (C-2), 67.5 (C-3), 41.6 (C-4), 76.2
(C-5), 72.9 (C-6), 121.3 (C-7), 144.5 (C-8), 79.5
(C-9), 42.4 (C-10), 28.6 (C-11), 35.8 (C-12), 45.4
(C-13), 52.6 (C-14), 24.8 (C-15), 28.6 (C-16), 57.1
(C-17), 11.9 (C-18), 21.8 (C-19), 40.9 (C-20), 22.5
(C-21), 137.6 (C-22), 132.8 (C-23), 43.8 (C-24), 33.9
(C-25), 19.8 (C-26), 21.2 (C-27), 17.9 (C-28), LA E%
W5 CkakE A -, Mt EY 4 N

22F 24R-ergosta-7,22-diene-3p,50,6,9a-tetraol .

WEWS: WHEOERLSN (CEFH-FED,
mp 312~213 C, 7373 C16H 1,07, ESI-MS m/z: 315
[M—H]; '"H-NMR (500 MHz, DMSO-ds) J: 12.58
(1H, s, 5-OH), 11.08 (1H, brs, 7-OH), 9.64 (1H, brs,
4'-OH), 9.78 (1H, brs, 3-OH), 7.85 (1H, d, J=2.2 Hz,
H-2'), 7.78 (1H, dd, J = 8.8, 2.0 Hz, H-6'), 7.05 (1H, d,
J =122 Hz, H-5), 6.59 (1H, d, J = 2.2 Hz, H-8), 6.34
(1H, d, J = 2.2 Hz, H-6), 3.92 (3H, s, 3'-CH;0);
BC-NMR (125 MHz, DMSO-dq) J: 156.5 (C-2), 132.7
(C-3), 176.4 (C-4), 158.7 (C-5), 100.1 (C-6), 163.2
(C-7), 96.4 (C-8), 160.7 (C-9), 106.5 (C-10), 122.8
(C-1), 114.8 (C-2'), 149.2 (C-3"), 151.8 (C-4"), 116.5
(C-5"), 121.3 (C-6"), 56.5 (3'-OCH3). LA I 504 5 ik
PEFRA—H, WEEhEm s NERER.

EY 6: ARG R (CZEF-HED,
mp 313~314 C, 773 CysH 007, ESI-MS m/z: 301
[M—H];: '"H-NMR (500 MHz, DMSO-ds) J: 12.63
(1H, s, 5-OH), 10.98 (1H, brs, 7-OH), 9.47 (1H, brs,
4'-OH), 9.52 (1H, brs, 3’-OH), 9.58 (1H, brs, 3-OH),
7.87 (1H, d, J = 2.4 Hz, H-2), 7.54 (1H, dd, J = 8.0,
2.4 Hz, H-6'), 6.92 (1H, d, J = 8.0 Hz, H-5'), 6.48 (1H,
d, J = 2.4 Hz, H-8), 6.24 (1H, d, J = 2.4 Hz, H-6);
'H-NMR (125 MHz, DMSO-dg) d: 146.2 (C-2), 135.1
(C-3), 175.1 (C-4), 156.7 (C-5), 97.9 (C-6), 163.4
(C-7), 94.2 (C-8), 159.6 (C-9), 104.2 (C-10), 123.5
(C-1), 1143 (C-2'), 146.8 (C-3'), 147.4 (C-4"),
116.4 (C-5"), 121.5 (C-6"), LA_L-%¥E 5 SCiik #is 5
A5, M A 6 iR

& 7. B 73710 C34HaO150 ESI-MS
m/z: 741.4 [M—H]; '"H-NMR (500 MHz, DMSO-dj)
5: 6.58 (4H, s, H-2, 6, 2', 6'), 4.64 (2H, d, J = 2.5 Hz,
H-7, 7'), 3.12 (2H, m, H-8, §), 421 (2H, M, H-9b,
9'b), 3.91 (2H, m, H-9a, 9'a), 3.84 (12H, s, 3, 5, 3/,
5-OCH3), 4.76 (2H, d, J = 14.6 Hz, H-1", 1), 3.57
(2H, dd, J = 3.7, 1.5 Hz, H-6"b, 6""b), 3.51 (2H, dd,
J=3.7,12 Hz, H-6"a, 6""a), 3.39 (2H, m, H-2", 2""),
3.32 (2H, m, H-3", 3'), 3.48 (2H, m, H-4", 4", 3.25
(2H, m, H-5", 5""); >C-NMR (125 MHz, DMSO-dj)
5:136.5 (C-1, 1), 103.8 (C-2, 6, 2/, 6'), 153.8 (C-3, 5,
3", 5%, 134.7 (C-4, 4'), 84.8 (C-7, 7'), 54.2 (C-8, 8),
70.6 (C-9, 9), 103.1 (C-1", 1), 73.8 (C-2", 2", 78.2
(C-3", 3"), 70.3 (C-4", 4"), 78.2 (C-5", 5", 61.6
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(C-6", 6", 55.8 (3, 5,3, 5-OCHs), L ¥R 5 ik
IBEREA B, WA 7 R TUINEF E.

th &4 8: Ltk AR, mp 260~261 C, ESI-MS
mi/z: 370 [M+H]", '"H-NMR (500 MHz, CDCL) &:
6.82 (1H, s, J = 8.2 Hz, H-11), 9.20 (1H, s, OH), 7.01
(1H, s, H-1), 6.85 (1H, s, J = 8.2 Hz, H-12), 6.99 (1H,
s, H-1), 6.82 (1H, s, H-4), 6.01, 5.99 (2H s, OCH,0),
4.68 (1H, m, H-6B), 4.74 (1H, dd, J = 12.8, 2.8 Hz,
H-14a), 3.82 (3H, s, OCH3), 3.19 (1H, dd, J = 17.8,
3.0 Hz, H-13a), 2.88 (1H, m, H-60), 2.78 (2H, m,
H-5), 2.59 (1H, dd, J = 15.0, 12.8 Hz, H-13p);
BC-NMR (125 MHz, CDCly) &: 106.8 (C-1), 147.5
(C-2), 1492 (C-3), 109.1 (C-4), 30.7 (C-5), 37.9
(C-6), 162.5 (C-8), 151.5 (C-9), 145.8 (C-10), 120.6
(C-11), 129.5 (C-12), 38.8 (C-13), 54.8 (C-14), 129.2
(C-4a), 122.8 (C-8a), 129.6 (C-12a), 131.2 (C-14a),
102.4 (OCH,0), 60.9 (OCH3), VL _E#¥E 5 kil iE
AR5, WM EEY) 8 N gusanlung A

EY) 9: ¥R B EER S (R, mp 224.1~225.6
"C; ESI-MS m/z: 354 [M+H]"; 'H-NMR (500 MHz,
CDCly) 8: 6.95 (1H, d, J = 8.2 Hz, H-11), 6.98 (1H, d,
J=82Hz H-12), 6.73 (1H, s, H-4), 6.72 (1H, s, H-1),
5.08 (1H, m, H-6B), 6.15 (2H, s, OCH,0), 4.75 (1H,
dd, J = 12.8, 2.8 Hz, H-140), 4.14 (3H, s, 9-OCH3),
3.93 (3H, s, 10-CH;0), 3.08 (1H, dd, J = 17.8, 3.0 Hz,
H-13a), 2.75~2.93 (3H, m, H-5, 6a), 2.68 (1H, dd,
J =150, 12.8 Hz, H-13); “C-NMR (125 MHz,
CDCls) 6: 105.8 (C-1), 145.5 (C-2), 147.8 (C-3), 109.2
(C-4), 30.5 (C-5), 40.2 (C-6), 162.5 (C-8), 151.2
(C-9), 150.8 (C-10), 114.7 (C-11), 121.8 (C-12), 37.8
(C-13), 56.2 (C-14), 129.1 (C-4a), 124.2 (C-8a), 131.5
(C-14a), 129.6 (C-12a), 55.9 (10-OCHs), 102.6
(OCH,0), 62.4 (9-OCH;), VA %3 5 SCik ki LA
— g, % EL A 9 9 gusanlung B.

&P 10: AEHAR CEA7), mp 213.8~216.2
‘C; ESI-MS m/z: 443 [M+H]"; 'H-NMR (500 MHz,
CHCl3) 6: 4.88 (1H, s, H-29a), 4.68 (1H, s, H-29b),
4.08 (1H, d, J = 11.0 Hz, H-28a), 3.65 (1H, d, J=10.9
Hz, H-28b), 3.46 (1H, dd, J = 10.8, 5.4 Hz, H-3), 2.62
(1H, td, J = 10.4, 5.6 Hz, H-19), 2.39 (1H, m, H-13),
2.21 (1H, m, H-18), 1.95 (4H, m, H-1a, 12a, 16a, 22a),
1.86 (1H, m, H-12b), 1.82 (3H, s, H-29), 1.64 (2H, m,
H-2a, 12b), 1.47 (3H, m, H-6a, 15b, 21a), 1.43 (5H,

m, H-6b, 7, 11a, 16b, 22b), 1.08 (3H, s, H-27), 1.22
(3H, m, H-9, 11b, 21b), 1.09 (3H, s, H-26), 1.02 (3H,
s, H-23), 1.02 (3H, s, H-24), 1.05 (1H, m, H-2b), 0.95
(3H, s, H-25), 0.76 (1H, m, H-5); "“C-NMR (150
MHz, CHCl;) d: 38.5 (C-1), 27.6 (C-2), 76.9 (C-3),
38.4 (C-4), 56.5 (C-5), 19.3 (C-6), 33.6 (C-7), 40.8
(C-8), 51.6 (C-9), 36.9 (C-10), 21.5 (C-11), 26.8
(C-12), 36.9 (C-13), 42.1 (C-14), 26.3 (C-15), 29.6
(C-16), 47.6 (C-17), 49.5 (C-18), 47.8 (C-19), 150.8
(C-20), 30.5C-21), 352 (C-22), 27.4 (C-23), 14.8
(C-24)15.8 (C-25), 159 (C-26), 152 (C-27).61.4
(C-28), 110.7 (C-29), 20.1 (C-30), LA _E# ¥ 5 SCHRHR
A F, M A 10 AHEARRE.

&9 11: B AR A, mp 213~217 C, ESI-MS
m/z: 579 [M—+H]", "H-NMR (500 MHz, DMSO-d;) :
8.18 (2H, d, J = 8.0 Hz, H-2', 6'), 7.07 (2H, d, J = 8.0
Hz, H-3', 5), 6.46 (1H, s, H-8), 6.58 (1H, s, H-3), 4.57
(1H, d, J = 10.5 Hz, 6-glu-H-1"), 4.73 (1H, brs,
2"-thm-H-1), 1.16 (3H, d, J = 6.3 Hz, rhm-CHs),
13.02 (1H, s, 5-OH), 10.65 (1H, s, 7-OH), 9.72 (1H,
brs, 4-OH); *C-NMR (125 MHz, DMSO-dj) 5: 163.8
(C-2), 102.8 (C-3), 180.4 (C-4), 157.5 (C-5), 108.9
(C-6), 164.6 (C-7), 94.8 (C-8), 164.2 (C-9), 104.8
(C-10), 120.8 (C-1'), 123.7 (C-2', 6), 116.2 (C-3, 5"),
163.8 (C-4"), 78.2 (C-1"), 74.2 (C-2"), 72.9 (C-3"),
72.5 (C-4"), 82.9 (C-5"), 60.8 (C-6"), 100.8 (C-1""),
71.7 (C-2""), 69.2 (C-3""), 72.6 (C-4"), 66.9 (C-5""),
18.5 (C-6""), L ¥ 5 s A — 5, W%
SR MEY 11 R R 2" -O0- RAE T

tEW 12: HELERMK, TN
C»1H200105 ESI-MS m/z: 433 [M+H]", 'H-NMR (500
MHz, CD;0D) 8: 7.75 (2H, d, J = 8.4 Hz, H-2', H-6),
7.05 (2H, d, J = 8.4 Hz, H-3', 5'), 6.67 (1H, s, H-3),
6.53 (1H, s, H-8), 5.12 (1H, d, J = 10.8 Hz, H-1");
BC-NMR (125 MHz, CD;0D) &: 165.2 (C-2), 103.7
(C-3), 183.4 (C-4), 161.5 (C-5), 111.3 (C-6), 167.5
(C-7), 93.9 (C-8), 157.6 (C-9), 108.4 (C-10), 122.5
(C-1"), 130.8 (C-2', 6'), 163.8 (C-4"), 118.9 (C-3, 5"),
74.8 (C-1"), 73.8 (C-2"), 82.4 (C-3"), 73.4 (C-4"),
83.7 (C-5"), 62.7 (C-6"), LA_L%ds 5 SCilik4RiE I A
—5P s A 12 N R R

EY 13: RFER K, mp 286~287 C,
EI-MS m/z: 285 [M]"; "H-NMR (500 MHz, DMSO-d;)
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5:7.86 (2H, d, J = 8.0 Hz, H-2', 6"), 6.86 (1H, s, H-3),
7.05 (2H, d, J = 8.0 Hz, H-3', 5'), 6.62 (1H, d, J=2.5
Hz, H-8), 6.28 (1H, d, J = 2.5 Hz, H-6), 3.94 (3H, s,
7-OCHs); "“C-NMR (125 MHz, DMSO-dy) 6: 163.8
(C-2), 102.7 (C-3), 181.8 (C-4), 160.8 (C-5), 96.9
(C-6), 164.1 (C-7), 93.9 (C-8), 159.2 (C-9), 107.4
(C-10), 120.0 (C-1"), 129.5 (C-2', 6'), 162.6 (C-4"),
115.7 (C-3', 5), 55.7 (OCH3), VL E#¥E 5 ki iE
AR, MR A T 13 NI

WE 14: IRFEEHAK, mp 345~350 C;
'H-NMR (500 MHz, DMSO-dy) 6: 7.84 2 H, d, J =
7.0 Hz, H-2', 6), 6.85 (2H, d, J = 7.4 Hz, H-3', 5),
6.84 (1H, s, H-8), 6.53 (1H, s, H-3), 6.27 (1H, s, H-6);
BC-NMR (125 MHz, DMSO-d;) &: 163.8 (C-2), 102.2
(C-3), 182.7 (C-4), 155.7 (C-5), 96.5 (C-6), 165.2
(C-7), 99.6 (C-8), 160.7 (C-9), 104.7 (C-10), 123.5
(C-1"), 129.8 (C-2', 6), 161.1 (C-4"), 116.0 (C-3, 5'),
DA E 3 ki A s, M e a
14 NTRER

AW 15: B K. ESI-MS m/z: 489 [M+
H]": 'H-NMR (500 MHz, DMSO-dy) d: 7.53 (1H, dd,
J=8.0, 2.5 Hz, H-6), 7.85 (1H, d, J = 2.5 Hz, H-2"),
6.96 (1H, d, J = 8.0 Hz, H-5"), 6.37 (1H, d, J= 2.5 Hz,
H-8), 6.14 (1H, d, J = 2.5 Hz, H-6), 5.42 (1H, d, J =
7.8 Hz, H-1"), 3.67 (1H, d, J = 9.0 Hz, H-5"), 3.33~
348 (3H, m, H-2"~4"); “C-NMR (125 MHz,
DMSO-dg) 6: 155.6 (C-2), 135.2 (C-3), 178.6 (C-4),
159.4 (C-5), 99.2 (C-6), 166.2 (C-7), 94.1 (C-8), 158.2
(C-9), 104.6 (C-10), 121.3 (C-1'), 114.6 (C-2'), 145.1
(C-3"), 149.8 (C-4"), 118.4 (C-5"), 123.2 (C-6'), 103.5
(C-1"), 75.8 (C-2"), 76.8 (C-3"), 73.4 (C-4"), 75.2
(C-5"),170.5 (C-6"), UL %4 5 SClR s 3k A —
FH, kA 15 Sl E-3-0-B-D-H %k
PR AT

&P 16: HETLERHAK, EI-MS m/z: 318
[M]"; 'H-NMR (500 MHz, CD;0D) é: 7.61 (1H, dd,
J=8.7,22Hz, H-4"), 7.56 (1H, d, J = 2.2 Hz, H-6"),
6.89 (1H, d, J= 1.6 Hz, H-2"), 6.79 (1H, d, J = 8.7 Hz,
H-3"), 6.75 (1H, dd, J = 8.4, 1.6 Hz, H-6"), 6.72 (1H,
d, J = 8.4 Hz, H-5), 475 (1H, dd, J = 9.0, 5.2 Hz,
H-2), 4.24 (1H, dd, J = 10.4, 9.0 Hz, H-1), 3.70 (1H,
dd, J=10.4, 5.0 Hz, H-1), 3.81 (3H, s, 3-OCH}), 3.86

(3H, s, 5"-OCH3); “C-NMR (125 MHz, CD;0D) §:
66.8 (C-1), 55.8 (C-2), 201.6 (C-3), 131.5 (C-1"),
111.7 (C-2"), 150.6 (C-3"), 147.6 (C-4"), 117.8 (C-5"),
121.8 (C-6"), 131.8 (C-1"), 152.8 (C-2"), 124.8 (C-4"),
149.5 (C-5"), 113.6 (C-6"), 57.5 (3’-OCHj;), 55.9
(5"-OCH3). LA_E%t 5 scmiriiE s A — 5™, %
EWNAEY) 16 N 2-(4-hydroxy-3-methoxyphenyl)-3-
(2-hydroxy-5-methoxyphenyl)-3-oxo-1-propanol.
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