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Chemical constituents from seed kernels of Entada phaseoloides
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Abstract: Objective To study the chemical constituents from seed kernels of Entada phaseoloides. Methods The constituents were
isolated and purified by silica gel and preparative HPLC column chromatographic methods, and their structures were identified by
means of physicochemical properties and spectral analyses. Results Eight compounds were isolated from 70% ethanol extract of the
seed kernels of E. phaseoloides, and identified as 4-methoxybenzyl-O-[a-L-arabinopyranosyl-(1—6)]-p-D-glucopyranoside (1),
sinapyl-O-[B-D-apiofuranosyl-(1—2)]-O-p-D-glucopyranoside (2), 2-B-D-glucopyranosyloxy-5-hydroxy-phenylacetic acid (3),
2-B-D-glucopyranosyloxy-5-hydroxy-phenylacetic acid methyl ester (4), 5-O-B-D-glucopyranosyl-3-hydrobenzo [b] furan-2-one (5),
dihydrophaseic acid-4'-O-B-D-glucopyranoside (6), corchoionoside C (7), and 1'S,4'S-4'-dihydroabscisic acid-4'-O-B-glucopyranoside
(8). Conclusion Compound 1 is a new compound named phaseoloideside F, compound 5 is a new natural product, and compounds 2
and 4—8 are isolated from this plant for the first time.

Key words: Entada phaseoloides (L.) Merr.; phenolic glycosides; sesquiterpenes; phaseoloideside F; sinapyl-O-[B-D-apiofuranosyl-
(1-2)]-0-B-D-glucopyranoside; 5-O-p-D-glucopyranosyl-3-hydrobenzo [b] furan-2-one
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H 4R 22 7 3k -O-[ - P R ] 47 11 4 5 -(1—6)]-B-D-
mtomE Mo OB
arabinopyranosyl-(1—6)]-p-D-glucopyranoside, 1)
It BE-O-[B-D- WK 1 7 1 22 -(1—-2)]-O-B-D- Pt 1R ]
EWEEF (sinapyl-O-[B-D-apiofuranosyl-(1 — 2)]-O-p-
D-glucopyranoside, 2). 2-B-D-tt I i % ¥ 48 3L -5-
¥ HIR 4 (2-B-D-glucopyranosyloxy-5-hydroxy-
phenylacetic acid, 3). 2-B-D-Ht et %) bl A 2L-5-52
IR 2% H g (2-B-D-glucopyranosyloxy-5-hydroxy-
phenylacetic acid methyl ester, 4). 5-O-B-D-N %]
oML 3- A K IR [b] WR W -2-8 ( 5-O-B-D-
glucopyranosyl-3-hydrobenzo [b] furan-2-one, 5). —.
A4k X E R -4-0-B-D- WL WO &M
(dihydrophaseic acid-4'-O-B-D-glucopyranoside, 6).
TR C (corchoionoside C, 7). 1'S,4'S-4"- 4
fii 7% B2 -4'-0-B-D- WL W H % BE H o 1'S,4'5-4-
dihydroabscisic acid-4'-O-B-glucopyranoside, 8).
hmiEY 1 B EY, A AT H F
(phaseoloideside F), &4 5 AHi KRR, &
V2. 4~8 NE RN T4 B155).
1 XESHH

BRUKER DRX-500MHz 8 FAZRIIEHRIL (18
Bruker A7) ); AutoSpec Premier P776 XU R H =
Fo PR SE A (SE[E Waters /A H]); Ultimate 3000
Bfa 24 (ZE[E Thermo Fisher A#]); 5Cs-MS 11
Cosmosil i (250 mmX 10 mm, 5 pum); FE€
TERE R A = RO R G Bl TR A7),
ODS RARRERL (50 pm, HA YMC A #]); MCI GEL
CHP20P (75~150 um, HA=3E{b2EbkA &4,
Xf B i D- & HE TR 72 30>99%) A L-Bal i AF 4
(BRI 99%) W TBHr T30 # 2 B A
FIE5 9 [ 258 B 2 i A IR A B o 407, &
RO AR (35 %5779 Fisher (4™ 5 o

G TR B = RN R BE M, 2
B K 5 245 22 Be X B W B 8035 46 7 D R TR S 1
YIKE % Entada phaseoloides (L.) Merr. IR, FrA<
(EP-200802) ILAFHF Hhid R K =2 R IR 25 /¢
[ i Ne =
2 Bk
21 RESSE

e T 8.0 kg, FrtE, H 70% L FE/KHEEL
3R, BEHR 240, SRBGBRIERYE, KRE 518 g

( 4-methoxybenzyl-O-[a-L-

ST 10%H B KA, AR A BERR 20 AN
IKVLRIIE T REREEL, 3 15T BE2EHC) 129 go 1B T 1
REELHAL FH IE AR A (i 4 B (AU e -
1000, 97:3.95:5.9:1.8:2,7:3,1:1.
3:7.0:100), i &= ek o6 e 4a
43 Fr. 1~15. Fr. 8 (19.0 ) ZIEMF EHEGIE. &
AR FSA: € A 2= 1) 4% HPLC i &5 4tk 151 &4 1
(5.0 mg) M2 (5.0 mg); Fr. 11 (4.9 g) & AHkE
FREHE € 3 1 1] £ HPLC 43 25 4L 34L& 3(20.7
mg) 4 (58mg); Fr. 12 (26.8 g) ZLIEAFEH:
it SRR A it A1 1) 48 HPLC 43 B 4lifh 43
&5 (10.0mg); Fr. 6 (2.4 g) & MEER K
BEFN -1 & HPLC 70 B aib 344 6 (20.0 mg)-
7 (17.0mg) 18 (35.0 mg).
22 &Y 1 MERKRINFETE W R

tEY1 (2.0 mg) T 4 mL CF;COOH /K%
W (4mol/L), 95 ‘CII3h, N F=YININ/KEE,
BE IR CBEAEEL, KZURERAE, ST IoKIEE,
O 2 mg L-F- LR F g 2R £, T 60 "C i 1.5
h /5, BRI 10 pL AR R i FR e, 60 ‘C4ks:
SN 1 hy BRI S [R]_ESR AT AR T AL B . N
W2 AL IR IR R J5 #E AT HPLC 2 i [25%
CH;CN-H,0 (4 0.1% CF;COOH), &fjfis 0.8
mL/min, 250 nm K TR,
3 ZHEE

&M 1: AEFAR (MeOH), [a]h —45° (c
0.38, MeOH), HR-ESI-MS m/z: 431.154 4 [M—H]
(HH51H 431.155 3), 454 'H- A1 PC-NMR [ DEPT
T E He 4> TN CoHas011o 'H-NMR 1 57 FR %
PR P55 [0u 7.34 (2H, d, J= 7.5 Hz, H-2, 6),
6.87 (2H, d, J=7.5Hz, H-3, 5)]; EAFHER 55
[0y 4.82 (1H, d, J = 11.5 Hz), 4.58 (I1H, d, J = 11.5
Hz)]: 1 MR 55 [0u 3.77 GH, )]s [AIY
AL 2 AN R F5 S [0n 4.33 (1H, d, J = 7.0 Hz),
432 (1H, d,J=7.5Hz)]; 1E 6y 3.20~4.35 A iL¥E
HAWR 759, SRz & 2 MR IO EE .
PC-NMR 454 DEPT &R 19 MifE 5, BF 14
HJE, 3 AN HEE, 13 AR 2 MG S 45
4 HSQC A% dc 160.9, 131.0, 114.7 AZEH_FBRS
Ty Oc 71.6 M1 55.7 73 A i E R ARG A H A
WAES, oc 105.2 F1103.0 M A5t B ) A5 5

WEY 1 BRRAKAR FEATA ARG 5% B
FLAIESRiZ B S D-F A BRI L-F Bz Ari bk
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B (r=14.3. 158 min); %i# 'H- A1 "C-NMR K
DEPT ¥tffs, RIULEW 1 MBEEEdE (£ D 5
M 35 —6-O-01-L - T ] 20 7 356 -B-D- Mk i i 2 )
MR, NZH 1 ARERRFES oy 3.77
Fl 6 55.7, FEntb B 1 2RI GE K B0 b AT BEAFAE
AR, HMBC iR &R T o 3.77 5

Jilk 6c 160.9 MG, ImFE T on 4.32 5K oc
71.6 M55, SRFESR T oy 4.33 5 dc 69.5 MK, H—
SRS F RS 2 AL AL E .

5 F RIS, (A 1 R 4-H RO [o-
L ] 437 A1 5 2 -(1 — 6)]-B-D-PLk R 781 2 B Y, 4544
ALK 1.

#z1 L4471 89 '"H-.NMR #1 BC-NMR #3& (500/125 MHz, CD;0D)
Table 1 'H-NMR and *C-NMR data of compound 1 (500/125 MHz, CD;0D)

Tdir Sn dc(DEPT) | Bfir Sn dc (DEPT)
1 — 131.0's 3 333 (m) 78.0d
2 7.34 (d, J=1.5Hz) 131.0d 4" 3.33(m) 71.7d
3 6.87 (d,J=7.5Hz) 114.7d 5" 342 (m) 76.9d
4 — 160.9 s 6' 4.12(dd,J=11.0,2.0 Hz), 3.73 (d, J=11.0 Hz) 69.6 t
5 6.87 (d,J="7.5 Hz) 11474 Ara-1"  432(d,J=7.0Hz) 105.2d
6 7.34 (d, J=1.5Hz) 131.0d 2" 4.33(dd,J=9.0,7.0 Hz) 72.4d
7 4.89 (d,/J=11.0 Hz), 4.82 (d, /= 11.0 Hz) 71.6t 3" 3.52 (m) 743d
OCH; 3.77(s) 5574 4" 3.80 (m) 69.5d
Gle-l' 433(d,J=7.5Hz) 103.0d 5" 3.86(dd,J=12.5,2.5 Hz), 3.53 (m) 66.6t
2 432(t,J=8.0 Hz) 75.1d

OCtHfs (t, C-6); Api: 110.4 (d, C-1), 80.9 (s, C-3), 78.7 (d,

C-2), 75.6 (t, C-4), 65.4 (t, C-5). LA_EJPEHIE 5

OH mhiRiE— ", WS A 2 AT TIE-O-[B-D-

How Ne IR B (1 2)]-O-B-D- ML WA B B
oH % A 3: FER AR (MeOH), ESI-MS m/z: 329
Mo o [M—H] . 'H-NMR (500 MHz, CD;0D) &: 6.89 (1H,

1 &1 NEMREE HMBC %

Fig. 1  Structure of compound 1 and key HMBC

correlations

& 2: AEHER (MeOH), ESI-MS m/z: 503
[M—H] . "H-NMR (500 MHz, CD;0D) ¢: 6.74 (2H,
s, H-3, 5), 6.53 (1H, d, J = 15.5 Hz, H-7), 6.31 (1H, m,
H-8), 421 (2H, m, H-9), 3.83 (6H, s, -OCH3); Glc:
5.07 (1H, d, J= 7.5 Hz, H-1), 3.69 (1H, m, H-6), 3.67
(1H, m, H-6), 3.24~3.53 i & HHE AR 115
S Api: 5.46 (1H, brd, J= 2.5 Hz, H-1), 4.03 (1H, d,
J=9.5Hz, H-4), 4.00 (1H, brs, H-2), 3.70 (1H, d, J =
9.0 Hz, H-4), 3.58 (2H, brs, H-5); “C-NMR (125
MHz, CD;0D) §: 154.5 (s, C-2, 6), 135.3 (s, C-4),
135.0 (s, C-1), 131.4 (d, C-7), 129.8 (d, C-8), 105.4 (d,
C-3, 5), 64.6 (t, C-9); Glc: 102.7 (d, C-1), 78.6 (d,
C-2), 78.1 (d, C-3), 78.0 (d, C-5), 71.3 (d, C-4), 62.5

d, J = 8.4 Hz, H-3), 6.48 (1H, dd, J = 8.4, 2.8 Hz,
H-4), 6.53 (1H, d, J = 2.8 Hz, H-6), 3.49 (2H, s, H-7);
Glc: 4.55 (1H, d, J = 7.6 Hz, H-1), 3.34 (1H, m, H-2),
3.30 (1H, m, H-3), 3.63 (1H, m, H-4), 3.66 (1H, m,
H-5), 3.86 (2H, m, H-6); "“C-NMR (125 MHz,
CD;0D) d: 176.5 (s, C-8), 153.8 (s, C-5), 150.5 (s,
C-2), 127.7 (s, C-1), 118.4 (d, C-4), 119.1 (d, C-6),
115.5 (d, C-3), 36.9 (t, C-7); Glc: 104.5 (d, C-1), 78.1
(d, C-3), 77.9 (d, C-5), 75.0 (d, C-2), 71.3 (d, C-4),
62.6 (t, C-6). LL Ll 5 scikfis — s,
WS TEAL A 3 S 2-B-D-MHk e 4 % R -5
LI,

&40 4: KK (MeOH), ESI-MS m/z: 343
[M—H] . 'H-NMR (500 MHz, CD-OD) §: 7.08 (1H,
d, J= 8.4 Hz, H-3), 6.69 (1H, d, J = 2.8 Hz, H-6), 6.65
(1H, dd, J = 8.4, 2.8 Hz, H-4), 3.54 (2H, s, H-7), 3.66
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(3H, s, -OMe); Glc: 4.69 (1H, d, J = 7.6 Hz, H-1),
3.69 (1H, m, H-6), 3.31 (1H, m, H-6), 3.31~3.43 Jy
B HAR R T35 PC-NMR (125 MHz, CD;0D) 6
173.8 (s, C-8), 153.1 (s, C-5), 149.7 (s, C-2), 126.2 (s,
C-1), 118.3 (d, C-6), 117.6 (d, C-3), 115.0 (d, C-4),
51.1 (q, -OCH3), 37.1 (t, C-7); Glec: 103.6 (d, C-1),
773 (d, C-3, 5), 74.3 (d, C-2), 73.1 (d, C-4), 63.7 (t,
C-6). LL Rt S soikiriE—a, s eis
W) 4 7y 2-B-D-PE e e A AR -5 FR AR R R

&Y 5: AEFK (MeOH), ESI-MS m/z: 311
[M—H] . 'H-NMR (500 MHz, CD;0OD) 6: 7.04 (1H,
d,J=17.5Hz, H-7), 6.65 (1H, d, J = 2.8 Hz, H-4), 6.63
(1H, dd, J = 8.4, 2.8 Hz, H-6), 3.65 (2H, s, H-3); Glc:
4.70 (1H, d, J = 7.9 Hz, H-1), 3.86 (1H, dd, J = 11.0,
2.5 Hz, H-6a), 3.69 (1H, d, J = 11.0 Hz, H-6b), 3.35~
3.42 APE IR F155; "C-NMR (125 MHz,
CD;0D) §: 176.5 (s, C-2), 153.8 (s, C-8), 150.5 (s,
C-5), 126.7 (s, C-9), 119.1 (d, C-7), 118.4 (d, C-4),
115.5 (d, C-6), 36.9 (t, C-3); Glc: 104.5 (d, C-1), 78.1
(d, C-3), 77.9 (d, C-5), 75.0 (d, C-2), 71.3 (d, C-4),
62.6 (t, C-6). LA_EJ i Hodn 5 semrdioE — 3,
WENEY) 5 N 5-0-B-D-t e 2 B -3 - 5
[b] VMR -2-Hd o

&M 6: TR (MeOH), ESI-MS m/z: 443
[M—H] . 'H-NMR (500 MHz, CD-OD) §: 7.98 (1H,
d, J = 16.0 Hz, H-8), 6.54 (1H, d, J = 16.0 Hz, H-7),
5.77 (1H, s, H-14), 4.26 (1H, m, H-3), 3.77 (1H, d, J =
7.5 Hz, H-11), 3.70 (1H, m, H-11), 2.18 (1H, m, H-2),
2.09 (3H, s, H-10), 1.99 (2H, m, H-2, 4), 1.80 (1H, m,
H-4), 1.18 (3H, s, H-13), 0.98 (3H, s, H-12); Glc: 4.38
(1H, d, J = 8.0 Hz, H-1), 3.88 (1H, d, J = 12.0 Hz,
H-6), 3.66 (1H, d, J = 12.0 Hz, H-6), 3.36 (1H, m,
H-3), 3.31 (1H, m, H-4), 3.28 (1H, m, H-5), 3.15 (1H,
m, H-2); “C-NMR (125 MHz, CD;0D) &: 170.2 (s,
C-15), 151.3 (s, C-9), 135.0 (d, C-7), 131.8 (d, C-8),
119.4 (d, C-14), 87.6 (s, C-5), 83.1 (s, C-6), 77.1 (4,
C-11), 73.8 (d, C-3), 49.4 (s, C-1), 42.7 (t, C-2, 4),
21.3 (q, C-10), 19.7 (q, C-13), 16.3 (q, C-12); Gle:
103.0 (d, C-1), 78.0 (d, C-3, 5), 75.0 (d, C-2), 71.7 (d,
C4), 62.7 (t, C-6)o LA At 5 ks —ad',
MBI A 6 N AT ER-4"-0-B-D- ML Ik
WAL .

& 7: AR (MeOH), ESI-MS m/z: 385

[M—H] . '"H-NMR (500 MHz, CsDsN) d: 6.52 (1H, d,
J = 15.5 Hz, H-7), 6.18 (1H, dd, J = 15.5, 7.8 Hz,
H-8), 5.85 (1H, s, H-4), 4.51 (1H, m, H-9), 2.57 (1H,
m, H-2a), 2.16 (1H, m, H-2b), 1.92 (3H, s, H-13), 1.27
(3H, d, J = 6.4 Hz, H-10), 1.02 3H, s, H-11), 0.98
(3H, 5, H-12); Glc: 4.96 (1H, d, J = 8.0 Hz, H-1), 4.56
(1H, m, H-6), 4.38 (1H, m, H-6), 4.21 (1H, m, H-5),
420 (1H, m, H-4), 4.08 (1H, m, H-2), 3.90 (1H, m,
H-3); "C-NMR (125 MHz, CsDsN) 6: 198.6 (s, C-3),
164.2 (s, C-5), 133.3 (d, C-7), 133.1 (d, C-8), 127.1 (d,
C-4),79.5 (s, C-6), 73.9 (d, C-9), 50.7 (t, C-2), 42.0 (s,
C-1), 25.0 (g, C-11), 23.9 (q, C-12), 22.9 (g, C-10),
19.73 (g, C-13); Gle: 102.1 (d, C-1), 78.9 (d, C-3, 5),
75.4 (d, C-2), 72.9 (d, C-4), 63.0 (t, C-6). L it %dE
kg —s"T, M EY T NSERRE LT C.

&9 8: LA (MeOH), ESI-MS m/z: 427
[M—H] . 'H-NMR (500 MHz, CD-OD) §: 7.43 (1H,
d, J = 16.0 Hz, H-4), 5.88 (1H, d, J = 16.0 Hz, H-5),
5.78 (1H, s, H-2), 5.72 (1H, s, H-3), 438 (1H, m,
H-4"), 1.76 (2H, m, H-5"), 1.66 (6H, s, H-6, 7'), 1.00
(3H, s, H-8'), 0.93 (3H, s, H-9"); Glc: 4.45 (1H,d, J=
7.6 Hz, H-1), 3.86 (1H, d, J = 13.2 Hz, H-6), 3.63 (1H,
m, H-6), 3.18~3.38 Al FHAB 7155 ; "C-NMR
(125 MHz, CD;0D) &: 176.1 (s, C-1), 141.2 (s, C-2"),
140.4 (s, C-3), 136.3 (d, C-5), 130.0 (d, C-4), 127.9 (d,
C-2), 124.8 (d, C-3"), 80.7 (s, C-1"), 73.9 (d, C-4),
42.6 (t, C-5'), 41.0 (s, C-6"), 25.4 (q, C-9"), 23.3 (q,
C-8'), 20.5 (q, C-6), 18.9 (q, C-7'); Gle: 102.6 (d, C-1),
77.8 (d, C-3, 5), 74.5 (d, C-2), 71.7 (d, C-4), 62.1 (,
C-6). LA i Hs 5 scikipoE — 8", # et
GV 8 N 1'SA'S-4- A& IR-4"-O-B-D-ML I #i %)
BELF

SE K
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