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Chemical Constituents from Stems of Entada phaseoloides

XIONG Hui', TU Chu-yue', JIANG Hai-qin', WU Xin-yan', HE Si-wen’, MEI Zhi-nan'"
(1. School of Pharmaceutical Sciences, South-Central University for Nationalities, Wuhan 430074, China;
2. Wuhan Wuyao Pharmaceutical Technology Co. Ltd. , Wuhan 430056, China)

[ Abstract | Objective: The stems of Entada phaseoloides have been used for the treatment of rheumatoid
arthritis and traumatic injuries. In order to explore its bioactive constituents, 70% ethanol extract was studied
systemically in chemistry. Method: The dried and powdered stems (9 kg) of E. phaseoloides were extracted for
tree times with 70% ethanol at room temperature (3 X 24 h). The combined ethanol extracts were extracted
consecutively with petroleum ether, EtOAc and n-BuOH. The components of n-BuOH extract were isolated and
purified by normal and reverse phase silica gels, Sephadex LH-20 and MCI column chromatography and semi-
preparative HPLC. And their structures were confirmed based on the physicochemical properties and spectral
analyses. Result: Ten compounds were isolated from the n-BuOH fraction of 70% ethanol extract from stems of E.
phaseoloides, which were identified as epigallocatechin (1), uridine (2), gallocatechin (3), catechin (4),
epicatechin (5), procyanidin B, (6), procyanidin B, (7), eriocitrin (8), ( - ) -aromadendrin-3-0-8-D-
glucopyranoside (9) and naringin dihydrochalcone (10). Conclusion: Compounds 2 and 6-10 were isolated from
this plant for the first time.
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W, IR 24 b R BOR I E R 4R, K IR & IR A
Wk 2R 2 BE A K AR AN IE T B A€ B, 75 1 T B 2K HL
Y 173.9 g, 4 IE T B2 A BUY) 48 1F A A i AE (200 ~
300 H) 4% 4> %, F§ CH,Cl,-CH,OH (10:0,9: 1,
6:1,4:1,6:4,0:10) %% B JE , YEJH W £ TLC A&
A, 83 13 NS (Fro 1 ~Fr. 13) , Hirp Fr.4
(4.60 g) £ MCI # {44 43 % , LA H,0-CH,OH #f
YEM , £ HPLC (H,0-CH,CN,75:25) F- 1k 43 B 4l ik,
AL EW 1(7.5 mg) ;Fr. 5(13.2 g) & MCI H: 3%
4%, L H,0-CH,0H (90: 10 ~0: 100 ) % B ¥ i 15
F| 5 N4 (Fr. 5.1 ~Fr.5.5) ,Fr. 5.1 £ Sephadex
LH-20 #4,3% 43 8 (CH,OH Y& it ) , & HPLC [ H,O0-
CH,CN(0 ~5 min,97:3;5 ~10 min,97:3 ~95:5;
10 ~15 min,95:5 ~90: 10;15 ~ 20 min, 90 : 10 ~
80:20) Jiff — L alifb LG 2(4.0 mg);Fr. 5.2
#: Sephadex LH-20 #F {4 % 4> B ( CH,OH ¥t it ),
HPLC ( H,0-CH,CN 78 : 22) 4ifk 15 b & ¥ 3
(6.7 mg) ,4(27.1 mg) ,5(28.6 mg),6(5.8 mg),7
(6.8 mg); Fr.5.3 & Sephadex LH-20 # {4, % 4 &
(CH,OH ¥ i), HPLC [ H,0-CH,CN (0 ~ 5 min,
80:20;5 ~25 min,80:20 ~70:30) ] 4ifbi54L 5% 8
(12.9 mg) ,9(7.0 mg) #110(5.0 mg) ,
3 ZHMEE

a1 Hk K (CH,OH) , ESI-MS m/z
305 [M -H] , %+ K C,sH,, 0,,'"H-NMR (500
MHz,CD,0D)8:6.59(2H ,br s,H-2",6") ,5.94(1H,
d,J=2.0 Hz,H-8),5.83(1H,d,J =2.0 Hz,H6) ,
4.58(1H,d,J=7.5 Hz,H-2),4.08 (1H, m,H-3) ,
2.80(1H,dd,J=16.0,5.5 Hz,H4a) ,2.60(1H,dd,
J =16.0, 8.0 Hz, H4b); "C-NMR ( 125 MHz,
CD,0D)§:157.8(C-7,9),157.5(C-5),146.3 (C-
3',5"),133.9(C4"),132.3(C-1"),107.2 (C-=2",
6'),100.9(C-10),96.5(C-6),95.7(C-8) ,82.9(C-
2),68.9(C-3),28.5(C4), LI %485 3CHk[6] 4Rk
B2 T HEREE Y 1 hREFILER,

&2 Hfk K (CHOH), ESI-MS m/z
243 [M-H] ,%F=R K C,H,N,0,, H-NMR (500
MHz,CD,0D)8:8.02(1H,d,J =8.0 Hz,H-6),5.90
(1H,d,J=4.5 Hz,H-1") ,5.68 (1H,d,J =8.0 Hz,
H-5),4.18 (1H, m, H4') ,4.03 (2H, m, H-2', H-
3'),3.84(1H,dd, J =12.5,2.5 Hz, H-5"a) ,3.76
(1H,dd,J =12.0,3.0 Hz,H-5'b), “C-NMR (125
MHz,CD,0D) §:165.0 (C4),152.5(C2),142.7
(C-6),102.7(C-5),90.8(C-1"),86.4(C4"),75.7

(C-3"),71.3(C-2"),62.3(C-5") . DL RS
SCHR[7 ] 3B — B, AT HEWT LB 4 2 M IR W REAZ T -
wEY 3 Hf¥ K (CH,0H), ESI-MS m/z
305 [M-H] ,4F=R K% C,H,0,,"H-NMR (500
MHz,CD,0D)8:6.50(2H,br s,H-2",6") ,5.95(1H,
d,J=2.5 Hz,H-8),5.83(1H,d,J =2.5 Hz,H6) ,
4.58(1H,d,J=7.5 Hz,H-2) ,4.06(1H,br s,H-3) ,
2.94(1H,dd,J=16.0,5.5 Hz,H4a) ,2.68(1H,dd,
J = 16.0, 8.0 Hz, H4b); “"C-NMR ( 125 MHz,
CD,0D)5:158.0(C-9),157.7(C-7),157.4(C-5),
145.8(C-3",5"),133.9(C4"),132.3(C-1"),108.3
(C2",6"),100.4(C-10),96.3(C-6),95.9(C-8),
79.4(C-2),67.5(C-3),29.8(C4), LSS
CHRIRIE [ 8] — 2L, AT HEWT L B W 3 MR B FIL
&4 Hf@k K (CHOH), ESI-MS m/z
280 [M -H] ,4FxXH C,H, 0., H-NMR (500
MHz,CD,0D)§:6.83(1H,s,H2") ,6.50(2H, m, H-
5',6"),5.92(1H,d,J=2.0 Hz,H-8),5.85(1H,d,
J=2.0 Hz,H6),4.56 (1H,d,J =7.5 Hz, H-2),
3.99(1H,dd,J =13.0,7.5 Hz,H-3) ,2.85(1H,dd,
J=16.0,5.5 Hz,H-4a) ,2.51(1H,dd,J =16.0,7.5
Hz,H-4b) ;"C-NMR (125 MHz,CD,0D)§:157.8(C-
9),157.6(C-7),156.9(C-5),146.9(C4") ,146.2
(C3"),132.2(C-1"),120.1(C-6"),116.1(C-5"),
115.2(C-2"),100.8 (C-10),96.3 (C-6),95.5 (C-
8),82.8(C-2),68.8(C-3),28.5(C4), i I ¥#
5 3CHR[ 8 14l — B, AT G 4 HILE R
&S AEB K (CHOH), ESI-MS m/z
280 [M -H] ,4FxXH C,H, 0., H-NMR (500
MHz,CD,0D)6:6.97(1H,s,H-2") ,6.76 (2H, m, H-
5',6"'),5.94(1H,d,J =2.0 Hz,H-8),5.91 (1H,d,
J=2.0 Hz,H6),4.80 (1H,d,J =7.5 Hz, H2),
4.16(1H,m,H-3),3.34(2H,d-like,J =16. 5 Hz, H-
4); "C-NMR (125 MHz, CD,0D) §:158.0(C9),
157.7(C-7),157.4(C-5),145.9(C-4"),145.8 (C-
3'),132.3 (C-1"), 119.4 (C-6"), 115.9 (C-5"),
115.3(C-2"),100.0(C-10),96.3 (C-6),95.9 (C-
8),79.9(C-2),67.5(C-3),29.8(C4), L\ I ¥#
5 3CHR (8 )l — B, AT HEMT L B 5 WRILE R
&Y 6 # kK (CH,0H) , ESI-MS m/z
577 [M -H] ,4F=* K C,,H, 0,,,' H-NMR (500
MHz, CD,0D) 8:6.95 (2H, br s, H-10, 10"), 6. 75
(2H,dd,J=8.0,3.0 Hz,H-14) ,6. 73 (2H,m,H-13,
- 51 -
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13"),6.66 (2H, dd, J =8.0,2.0 Hz, H-14"),6.06
(1H,s,H-6"),5.88(1H,d,J =2.0 Hz,H-6),5.78
(1H,d,J =2.0 Hz,H-8) ,4.54(1H,d,J =7.5 Hz,H-
2),4.50(1H,m,H-2") ,4.40(1H,d,J =8.5 Hz, H-
4),4.34(1H,m,H-3") ,4.24(1H,d,J =8.5 Hz, H-
3),2.76 (1H,dd, J =16.0,5.5 Hz, H4'a) ,2.49
(1H,dd,J =16.0,8.0 Hz, H4'b) ; "C-NMR ( 125
MHz,CD,0D) §:158.7 (C9),157.1 (C-7),155.9
(C-5,5",7"),154.9(C-9") ,146.1(C-12) ,145.8(C-
11,12"),145.8(C-11"),132.7(C-9),132.0(C9") ,
120.7 (C-14), 119.9 ( C-14"), 116.0 ( C-13, 10",
13"),115.6 (C-10), 108.2 ( C-8'), 102.3 ( C-10,
10") ,97.4(C-6"),97.0(C-6),96.2(C-8),84.0(C-
2'),82.5(C2),73.7(C-3),68.9(C-3"),38.6 (C-
4),28.8(C4"), DI -%uHE 5 3CHk [ 8] il — 3, /T
HeWr b &9 6 HFAETHE R B,

&7 KK (CHOH), ESI-MS m/z
577 [M -1] ", %F=XHk C,,H, 0,, H-NMR (500
MHz,CD,0D) 6:6.88 (1H,d, J =2.0 Hz, H-10),
6.84(1H,d,J =2.0 Hz,H-10") ,6.73(3H,m,H-13,
13',14"),6.69(1H,d,J =2.0 Hz,H-14) ,6.05(2H,
s,H-6,8),6.00(1H,s,H-6") ,4.86 (overlapping, H-
2),4.58(1H,d,J =13.0 Hz,H-2") ,4.56(1H,d,J =
6.0 Hz,H-4),4.00 (1H,br s,H-3),3.96 (1H, dd,
J=13.0,8.0 Hz,H-3") ,2.77(1H,br d,J =14. 0 Hz,
H-4'a),2.46(1H,dd,J =14.0,7.5 Hz,H4'b) ; "C-
NMR (125 MHz, CD,0D)§:159.5(C-9),159.4 ( C-
7),158.1(C-5"),156.0 (C-5,5"),155.7 (C-7"),
155.0(C9'), 146.2 ( C-12,12"), 146.0 ( C-11),
145.8(C-11"),132.4(C-9,9'),120.1(C-14),119.3
(C-14"),116.2 ( C-13, 10", 13"), 115.3 ( C-10),
108.3(C-8'),101.5(C-10,10"),96.9(C-6"),96.3
(C6,C8),82.6(C-=2"),77.3(C-2),72.7(C-3),
68.0(C-3"),37.7(C4),28.6(C4"), U s
SCHR[8 ] iR — B, T HEWT L &9 7 MIFAEH R B,

& 8  # kK (CH,0H) , ESI-MS m/z
595 [M -1]",%F=xHk C,,H,,0,,, H-NMR (500
MHz,CD,0D)8:6.95(1H,d,J=1.5 Hz,H-2") ,6.79
(2H,m,H-5",6") ,6.18 (2H, m,H-6,8),5.36 (1H,
m,H-2),2.78 (2H, m, H-3) ;Glc,4.97 (1H,d, J =
7.0 Hz, H-1),4.00 (1H,dd,J = 11.0,4.0 Hz, H-
6a),3.60(1H,m,H-6b) ,3.33 ~3.68 Jyl I Hfh i
F{55;Rha,4.72 (1H,d, J =4.0 Hz, H-1),3.63
(1H,m,H-5),3.33 ~3.68 ¥ b HAM 155,
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1.19(3H,d,J = 6.0 Hz, CH,); "C-NMR ( CD,0D,
125 MHz)5:198.5(C-4) ,166.9(C-7) ,164.9(C9) ,
164.5(C-5),146.9(C4"),146.5(C-3"),131.7(C-
1'),119.3 (C-6"), 114.9 (C-=2"), 114.7 (C-5"),
102.0(C-10),98.0(C-8),97.0(C-6),80.7(C-2),
44.3(C-3);Glc;101.2(C-1),77.8(C-3),77.1(C-
5),74.7(C-2),71.5(C4),67.6(C-6) ; Rha:101.2
(C-1),74.7(C4),72.5(C-2),72.1(C-3) ,69.5(C-
5),17.9(C-6) , LA %4l 5 3CHR [ 9 ] 4 — B, mT 4
Witk &9 8 A E KA

&9 kK (CH,0OH), ESI-MS m/z
449 (M -1] ,4F=*HK C,,H, 0, ., H-NMR (500
MHz,CD,0D)§:7.36 (2H,d,J =8.0 Hz,H-2',6"),
6.80(2H,d,J=8.0 Hz,H-3",5'),5.91 (1H,d,J =
1.0 Hz,H-6),5.89(1H,d,J = 1.0 Hz, H-8),5.27
(1H,d,J=10.0 Hz,H-2),5.00(1H,d,J =10.0 Hz,
H-3) ;Glc,4. 90 ( overlapping, H-1) ,3. 70 (1H, m, H-
6a),3.58(1H,dd,J =11.0,6.0 Hz, H-6b) ,3.06 ~
3.30 N ¥E b H A BT F {5 5 "C-NMR (125 MHz,
CD,0D)5:196.1(C4),169.1(C-7),165.5(C-9),
164.2(C-5),159.4(C4"),130.5(C-2",6"),128.6
(C-1"),116.3(C-3",5") ,102.3(C-10) ,97.4(C-6) ,
96.3(C-6),83.6(C-2),77.6(C-3);Gle,102.4 (C-
1),78.3(C-5),77.8(C-3),74.7(C-2),71.3(C4) ,
62.7(C-6), LA - %#E 5 Sk [ 10 ] #z i — 2, n] 4
Witk &% 9 R (-)-& 8 K-3-0-B-D-Nt W 4 4
WET S

AW 10 #fa ¥k (CH,0H) , ESI-MS m/z
581 [M -1]",4F=* Kk C,, H,, 0,,,'H-NMR (500
MHz,CD,0D) §:7.07 (2H,d,J =8.0 Hz, H2,6),
6.38(2H,J =8.0 Hz,H-3,5),6.15(1H,d,J=2.0
Hz,H-3'),5.96(1H,d,J =2.0 Hz,H-5") ,3.42(2H,
m,H-a),2.86(2H,J=7.5 Hz,H-B) ;Glc,5.00(1H,
d,J=7.0 Hz,H-1),4.00 (1H, d-like, J = 11.0, H-
6a),3.62(1H,d-like, J =11.0,H-6b) ,3.33 ~3.68
b b H A 7155 ; Rha,4. 69 (1H,d,J =2.0 Hz,
H-1),3.63(1H,m,H-5),3.33 ~3. 68 S I HAfthJF
F{%%,1.19(3H,d, J = 6.0 Hz,-CH,) ; "C-NMR
(125 MHz, CD,0D) §:205.3 (CO),166.1 (C-4"),
164.4(C-2"),160.8(C-6") ,155.0(C-4),132.5(C-
1),129.0(C2,C-6),114.7(C-3,C-5),100.0 ( C-
1'),97.1(C-5"),94.3(C-3"),45.0(C-a) ,29.5(C-
B);Gle,101.0(C-1),77.1(C-3),75.9(C-5),72.7
(C2),69.9(C4),66.3(C-6);Rha,101.0(C-1),
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73.4(C4),71.0(C-2),70.7(C3),68.5(C5),
16.5(C-6), LA %l 5 3Cik [ 11 ] i — 3, o] #
Wik A 9 10 Syt B2 — & A K i o
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