Polf WHGE R 2014, 22(5): 511 ~515
Journal of Tropical and Subtropical Botany

EMAEERHERRELZERS
E&" B S BT, WAL

(L P ERFEGAERE I, T ERE B Y RO S TR A A S0, T 5106505 2. R ERREBE KA, L5 100049; 3. TARE M
AP RHERFFERE, T 510520)

WE . N T # =M Kl [Akebia trifoliata (Thunb.) Koidaz] A1k 2: 55, W HZE ) L BRI b Ay 45 3] 7 AR R LAY .
Lol ETE AT, 43 % 5E 4 osmanthuside B (1) AR ZEETT B (2), 2-(4-hydroxyphenyl)ethyl-(6-O-feruloyl)-B-D-glucopyranoside
(3). dunalianoside D (4). dunalianoside C (5). WIMEAZ (6). /2 L2 (7)o BRALAY 6 40, HAfb A3 i i DAz 43 B
PAF G 4 15 S ERMAE B h oy R

KR SAGH ; 25 RNREEY: F

doi: 10.3969/j.issn.1005-3395.2014.05.014

Phenylpropanoids from the Stems of Akebia trifoliata
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Abstract: In order to understand the chemical constituents of Akebia trifoliata, seven phenylpropanoid compounds
were isolated from the ethanol extract of Akebia trifoliata stems. On the basis of spectral data, their structures
were identified as osmanthuside E (1), calceolarioside B (2), 2-(4-hydroxyphenyl)ethyl-(6-O-feruloyl)-p-D-
glucopyranoside (3), dunalianoside D (4), dunalianoside C (5), caffeic acid (6) and aesculetin (7). These
compounds, except of compound 6, were isolated from the plant for the first time, and compounds 4 and 5 were
obtained from the genus Akebia for the first time.
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Fig. 1 Structures of compounds 1-7
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Br, UHEE/ZK (20 = 80~100 : 0) A i shAH R EEBEAK
2 52 2% Sephadex LH-20 &t AL Z T, LA -H
BE(L - 4P, 15216 E& 4 6 (2 mg). F8-4 £ 1FAH
B 2 J2 BT #E(200~300 H)43 25 4l 4k, L 15 -H e
(90 : 10~0 : 100)BH & PE ML, 28 TLC 2K, &
It F A FE 53, 15 5] F8-4-1~F8-4-4 31 4 A~k
W 2H 4o F8-4-2 28 I AHH AR 2T, I LA B -

IK(25 : 7545 = 55) MR shAHBE VAR, 7 B 4
Sephadex LH-20 BEHE)ZHT, DL -HIEE(L = 4)0%
it 2 S EME A 1 (5 mg) LB 3 (4 me)Fifk
AW 4 (3 mg). F8-6 L AH A ZMT, FEE : /K
(35 : 65~100 = 0)A7 it B AH S FE VR E, S £E 35% H
B 7K BE A I 43, 42 Sephadex LH-20 BEfcH:EHT,
DI EEPENG, 43 A3 2146 &4 2 (7 mg)Fl 5 (5 mg)-.

1.4 ZHEE

Osmanthuside E (1) R E AR 15X
CyHy0,; 1F B F ESIMS m/z: 515 [M + Na]’, 531
[M +K]'; 71§ ESIMS m/z: 491 [M —HJ, 527 [M +
C1]"; 'H NMR (CD,0D, 400 MHz): & 6.67 (1H, d, J =
1.9 Hz, H-2), 6.62 (1H, d, J = 8.0 Hz, H-5), 6.53 (1H,
dd, J=8.0, 1.9 Hz, H-6), 2.79 (2H, t, J = 7.6 Hz, H-7),
3.95 (1H, m, H-8a), 3.73 (1H, m, H-8b), 4.32 (1H, d,
J =17.9 Hz, H-1"), 3.21 (1H, m, H-2'), 3.37 (1H, m,
H-3"), 3.36 (1H, m, H-4"), 3.52 (1H, m, H-5"), 4.50
(1H, dd, J = 11.9, 2.0 Hz, H-6a"), 4.32 (1H, m, H-6b’),
7.14 (1H, d, J = 1.8 Hz, H-2"), 6.80 (1H, d, J = 8.2 Hz,
H-5"), 7.01 (1H, dd, J = 8.2, 1.9 Hz, H-6"), 7.62 (1H,
d, J=159 Hz, H-7"), 6.38 (1H, d, J = 15.9 Hz, H-8"),
3.84 (3H, s, -OCH,); "C NMR (CD;0D, 100 MHz):
8 131.4 (C-1), 117.1 (C-2), 146.1 (C-3), 144.6 (C-
4), 116.3 (C-5), 121.2 (C-6), 72.5 (C-7), 36.7 (C-
8), 104.6 (C-1"), 75.1 (C-2), 77.9 (C-3"), 71.8 (C-4"),
75.4 (C-5"), 64.7 (C-6"), 127.7 (C-1"), 111.6 (C-2"),
149.3 (C-3"), 150.6 (C-4"), 116.5 (C-5"), 124.3 (C-
6'"), 115.2 (C-7"), 147.1 (C-8"), 169.1 (C-9"), 56.4
(-OCHy)o b if Bl 55 SCHR 814 3B — B, o 2 iz 1k
&1~ osmanthuside E.,

KiEZE ZEH B (Calceolarioside B, 2) 0
AT R 2 T 2 CpHoO,; 1E B T ESIMS mi/z:
479 [M + HJ", 501 [M + Na]", 517 [M + K]; fi 55+
ESIMS m/z: 477 [M — HJ, 513 [M + CI]’; '"H NMR
(CD,0D, 400 MHz):  6.67 (1H, d, J = 2.0 Hz, H-2),

6.63 (1H, d, J = 8.0 Hz, H-5), 6.53 (1H, dd, J = 8.0,
2.0 Hz, H-6), 2.78 (2H, t, J = 7.6 Hz, H-7), 3.94 (1H,
m, H-8a), 3.70 (1H, m, H-8b), 4.32 (1H, d, J = 7.9 Hz,
H-1"), 3.23 (1H, m, H-2"), 3.38 (1H, m, H-3"), 3.36
(1H, m, H-4"), 3.52 (1H, m, H-5"), 4.50 (1H, dd, J =
11.9, 1.8 Hz, H-6a’), 4.32 (1H, m, H-6b"), 7.04 (1H,
d, J=1.9 Hz, H-2"), 6.77 (1H, d, J = 8.2 Hz, H-5"),
6.88 (1H, dd, J = 8.2, 1.9 Hz, H-6"), 7.56 (1H, d, J =
15.9 Hz, H-7"), 6.29 (1H, d, J = 15.9 Hz, H-8"); °C
NMR (CD,OD, 100 MHz): & 131.3 (C-1), 117.0 (C-
2), 146.1 (C-3), 144.6 (C-4), 116.3 (C-5), 121.2 (C-6),
36.6 (C-7), 72.4 (C-8), 104.5 (C-1"), 75.0 (C-2"), 77.8
(C-3"), 71.6 (C-4"), 75.4 (C-5"), 64.6 (C-6"), 127.6 (C-
1), 115.0 (C-2"), 146.7 (C-3"), 149.6 (C-4"), 116.5
(C-5"), 123.2 (C-6""), 147.2 (C-7"), 114.8 (C-8"),
169.1 (C-9"). JEigEiE 5 SCHR[84E — 2, Mo &
ZAE YN ARE AR CBE B.

2-(4-Hydroxyphenyl)ethyl-(6-O-feruloyl)-p-
D-glucopyranoside (3) % #{ {0 [& /& 83 K ; 70 7
2 Cy3Hy0,0; 25T ESIMS m/z: 462 [M + HJ', 485
[M + Na]'; 71257 ESIMS m/z: 461 [M —HJ, 497 [M +
CI]"; '"H NMR (CD,0D, 400 MHz): § 6.65 (1H, d,
J = 8.5 Hz, H-2), 7.02 (1H, d, J = 8.5 Hz, H-3), 7.02
(1H, d, J = 8.4 Hz, H-5), 6.65 (1H, d, J = 8.4 Hz, H-6),
2.78 (2H, t, J = 7.6 Hz, H-7), 3.94 (1H, m, H-8a), 3.70
(1H, m, H-8b), 4.33 (1H, d, J = 7.9 Hz, H-1"), 3.23
(1H, m, H-2), 3.38 (1H, m, H-3"), 3.36 (1H, m, H-4"),
3.52 (1H, m, H-5"), 4.50 (1H, dd, J = 11.9, 1.8 Hz,
H-6a), 432 (1H, m, H-6b"), 7.04 (1H, d, J = 1.9 Hz,
H-2"), 6.77 (1H, d, J = 8.1 Hz, H-5"), 6.88 (1H, dd, J =
8.1, 1.9 Hz, H-6"), 7.56 (1H, d, J = 15.9 Hz, H-7"),
6.29 (1H, d, J = 15.9 Hz, H-8"); "C NMR (CD,0OD,
100 MHz): & 130.6 (C-1), 130.9 (C-2), 116.1 (C-3),
156.7 (C-4), 116.1 (C-5), 130.6 (C-6), 36.4 (C-7),
72.4 (C-8), 104.5 (C-1"), 75.0 (C-2"), 77.9 (C-3"), 71.7
(C-4"), 75.5 (C-5"), 64.6 (C-6"), 127.6 (C-1"), 114.8
(C-2"), 146.7 (C-3""), 149.6 (C-4"), 116.5 (C-5"),
123.1 (C-6"), 147.2 (C-7"), 115.0 (C-8"), 169.1 (C-
9" JEIEEE 5 SCHR 91 E — 3L, i i L Gl
2-(4-hydroxyphenyl)ethyl-(6-O-feruloyl)-B-D-gluco-
pyranoside,

Dunalianoside D (4) IR B (iR ; 472X
CpH,,0,,; TEE5 T ESIMS m/z: 487 [M + H]', 488 [M +
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Na]’; 1 B T ESIMS m/z: 463 [M — H]; 'H NMR
(CD,0D, 400 MHz): 5 6.67 (1H, d, J = 1.9 Hz, H-2),
6.63 (1H, d, J = 8.0 Hz, H-5), 6.53 (1H, dd, J = 8.0,
1.9 Hz, H-6), 4.72 (1H, d, J = 7.2 Hz, H-1"), 3.40
(1H, m, H-2'), 3.42 (1H, m, H-3"), 3.36 (1H, m, H-4"),
3.65 (1H, m, H-5"), 4.54 (1H, dd, J = 11.9, 1.8 Hz,
H-6a"), 4.32 (1H, m, H-6b"), 7.04 (1H, d, J = 1.9 Hz,
H-2"), 6.77 (1H, d, J = 8.2 Hz, H-5"), 6.88 (1H, dd, J =
8.2, 1.9 Hz, H-6"), 7.56 (1H, d, J = 15.9 Hz, H-7"),
6.29 (1H, d, J = 15.9 Hz, H-8"); "C NMR (CD;0OD,
100 MHz): & 152.7 (C-1), 104.1 (C-2), 149.2 (C-3),
143.1 (C-4), 116.0 (C-5), 110.3 (C-6), 56.4 (-OCHS,),
103.8 (C-1"), 75.0 (C-2"), 77.8 (C-3"), 71.8 (C-4"), 75.6
(C-5"), 64.8 (C-6"), 127.6 (C-1"), 115.0 (C-2"), 149.7
(C-3"), 146.9 (C-4"), 116.5 (C-5"), 123.1 (C-6"), 147.2
(C-7"), 114.8 (C-8"), 169.0 (C-9"). S it % ¥ 5 ¢
HR[101HiE —2k , B a2 124k 590~ dunalianoside D

Dunalianoside C (5) R R T
® C,H,,0,; IF B T ESIMS m/z: 451 [M + H]';
11851 ESIMS m/z: 449 [M — H] ; 'H NMR (C,D;N,
600 MHz): & 7.07 (1H, d, J = 1.9 Hz, H-2), 7.19 (1H,
d, J=8.1 Hz, H-5), 6.99 (1H, dd, J = 8.1, 1.9 Hz, H-6),
498 (1H, d, J=7.8 Hz, H-1"), 4.11 (1H, m, H-2"), 4.20
(1H, m, H-3"), 4.23 (1H, m, H-4"), 4.05 (1H, m, H-5"),
4.47 (1H, dd, m, H-6a"), 4.04 (1H, m, H-6b"), 7.53 (1H,
d, J=1.9 Hz, H-2"), 7.19 (1H, d, J = 8.2 Hz, H-5"),
7.41 (1H, dd, J = 8.2, 1.9 Hz, H-6"), 7.92 (1H, d, J =
15.8 Hz, H-7"), 6.59 (1H, d, J = 15.8 Hz, H-8"); °C
NMR (C,D,N, 150 MHz): & 150.2 (C-1), 105.2 (C-
2), 146.7 (C-3), 145.8 (C-4), 116.3 (C-5), 105.2 (C-
6), 104.9 (C-1'), 74.9 (CH, C-2'), 78.0 (C-3"), 71.2 (C-
4", 75.3 (C-5"), 64.3 (C-6"), 126.7 (C-1"), 114.7 (C-
2"), 149.4 (C-3"), 146.7 (C-4"), 116.5 (C-5"), 122.0
(C-6"), 147.4 (C-7"), 114.7 (C-8"), 167.5 (C-9"),
TEHCHE 5 SCER[10]4GE — 2 o 2 ik B e
dunalianoside C,

TNHEES (Caffeic acid, 6) WO ;41X
CyH;0,; IF BT ESIMS m/z: 203 [M + Na]', 219 [M +
KJ'; 71857 ESIMS m/z: 179 [M—H] ; 'HNMR (CD;0D,
400 MHz): & 7.02 (1H, d, J = 2.0 Hz, H-2), 6.76 (1H,
d, J = 8.0 Hz, H-5), 6.92 (H, dd, J = 8.0, 2.0 Hz,
H-6), 7.51 (1H, d, J = 16.0 Hz, H-7), 6.21 (1H, d, J =
16.0 Hz, H-8). i &iis 55 STk [ 1114508 — 3, il

FEZAE YRR

£ Z % (Aesculetin, 7)  IREOHAKR; 7
T CHO,; IF BT ESIMS m/z: 201 [M + Na]', 111
B 7 ESIMS m/z: 177 [M - H]'; '"H NMR (CD,0D,
400 MHz): 8 6.16 (1H, br s, H-3), 7.77 (1H, br s,
H-4), 6.94 (H, br s, H-5), 6.74 (1H, br s, H-8); "C
NMR (CD,0OD, 100 MHz): & 164.3 (C-2), 112.9 (C-
3), 144.6 (C-4), 112.7 (C-5), 150.5 (C-6), 152.0 (C-7),
103.6 (C-8), 146.1 (C-9), 112.3 (C-10). SGi%idh 5
SCHR[ 12418 —35, e 2 A R O3

2 ZE e

= ARGH 25 SRR IR LR £ TR 2 IR
O3 ZEAE AR AT 2 At LA B 7 SO0 B I A J2 b
gk B T B AR T AN RN R EAS
Y. 2k 6% 3 B K 5 SCER B X RR A6 G W
25 K4 43 531 %5 %€ SN : osmanthuside E (1) A8 7K 2 5
1 B (2). 2-(4-hydroxyphenyl)ethyl-(6-O-feruloyl)-
B-D-glucopyranoside (3). dunalianoside D (4).
dunalianoside C (5). MIMERR (6)L) [ %% Bz 3% (7)o
BRAEEW 6 Hb, HAt A & a8 2 15 OO =K
SYEIARAT ACE ) 4 F1 S S E IR MAE JE A A
B

ARWFFRAEREXY, = KRB XD EAHR
FI YR 3R B2 oy 48 SCHR R E, i &
osmanthuside E (1) A A LB B () B4F 1Y
PUA AT TS kR (6)%F BT -5 B0/ B
P 203 /N 0 2 B it /N A AR S A LA T BT
FRIT AR 28 2 O (DFEARSIR 3 40
HepG2. AS549 fiifs 41 A N T ik I 240 H e 11l o
240 L B N\ S 9 440 B B B i A R
JLARERIWETE RN R RS HA DT |
PR U BE BT EAL DR I 0B85 A
FH L IFRE AR R SARCHNR L LA SO BT B0
FIFTEU A7 2] AR R SR AT B A A
RN ARG T = AR Y 2
2= B LAl XA = M AEAE I 2R G T &
AR BRA B E Lo
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