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Phenolic constituents from Erycibe schmidtii

ZHOU Yue, ZENG Ting, LI Li-mei
Chengdu Medical College, Chengdu 610500, China

Abstract: Objective To investigate the chemical constituents of Erycibe schmidtii. Methods The compounds were separated and
purified by silica gel and Sephadex LH-20 column chromatography, and semipreparative HPLC. Their structures were determined by
nuclear magnetic resonance (NMR) spectroscopy analysis method. The anti-inflammatory activity of some compounds was tested by
relative NO productivity. Results Twelve compounds were isolated and identified as caffeic acid (1), N-trans-p-hydroxyphenethyl
ferolamine (2), chlorogenic acid (3), chlorogenic acid methyl ester (4), 4-O-cafteoylquinic acid (5), 4-O-caffeoylquinic acid methyl
ester (6), 4,5-di-O-caffeoylquinic acid (7), 4,5-di-O-caffeoylquinic acid methyl ester (8), 3,5-di-O-caffeoylquinic acid (9),
3,5-di-O-caffeoylquinic acid methyl ester (10), 3,4-di-O-caffeoylquinic acid (11), and 3,4-di-O-caffeoylquinic acid methyl ester (12).
Compounds 1 and 2 showed some inhibitory activity for RAW cells 264.7 releasing NO. Conclusion Compounds 5—7, 9, 11, and 12
are obtained from the plants of Erycibe Roxb. for the first time, while compounds 1, 2, and 4—12 are separated from this plant for the
first time. Compounds 1 and 2 exhibit certain anti-inflammatory activity.
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FE R 20 B B 28 %t 2 ( N-trans-p-hydroxyphenethyl
ferolamine, 2). ZEJ5[Z (chlorogenic acid, 3). £
R H 5 (chlorogenic acid methyl ester, 4). 4-O-E
Ik % (4-O-caffeoylquinic acid, 5)+ 4-O-MIHERE
HETRFNE (4-O-caffeoylquinic acid methyl ester,
6). 4,5-0- XSt HEZE TR (4,5-di-O-caffeoylquinic
acid, 7). 4,5-O-XUMHEMLEEZE TR FF i (4,5-di-O-
caffeoylquinic acid methyl ester, 8). 3,5-O-X{MIHERE
2R (3,5-di-O-caffeoylquinic acid, 9). 3,5-O-XUIN
HERRE 3 712 H i (3,5-di-O-caffeoylquinic acid methyl
ester, 10)- 3,4-O-XUMIHEREJ: 45 T (3,4-di-O-caffeoyl-
quinic acid, 11). 3,4-O- XN M P J& 25 7= R FH i
(3,4-di-O-caffeoylquinic acid methyl ester, 12). ft&
Y5~7. 9. 11, 12 HERMNZEE 7 BE55],
WED . 2. 4~12 NERNZIEYH 73 B3] 5
RIGPETRR SRR a1 11 2 X RAW 264.7
YRR NO o — & BIHINE 1 .
1 {LERFaera

Bruker Avance 400 % i 3%#g ¥k g (48
Bruker /A #]); Bruker Daltonics BioTOF-Q Jii 4%
(#E[H Bruker 2 7]); R0 A (LA
FAEABRA D 2 (IS RER GF254 (60 1Y)
FIRE A (200~300 HD T8 Bifg L L)

W HE B Sephadex LH-20 (40~70 pm, GE

Healthcare Bio-Sciences AB A #]); AHEAL (ODS,
50 um, YMC AF); D101 KFLBHE Rtk
TG HAdkGR g o M s i 4t

e T ABEBEZET 2013 4E 8 AR A FEAEM,
H o R Bt BCER A= It T I 52 B 22 R 9T 5L E
NIRRT A E Y T A B Erycibe
schmidtii Craib 2=, trA (ES201301) {RA7AEMK
HOEE A BRI SR
2 RESE

Jer T A THEEZE 20.0 kg, FRE, FH 60.0 kg 95%
CPE IR 3 K, BHRTd, WERKRGERENRE,
YU 5.0 Lkeh, AROCHEEARRUA TTE . BEIR £ 1
AIETBEREE 3 WK, G2 B E  (150.0 g)s
BEER )2 (200.0 g) FIETELE (500.0 g)s

B R 8 2 48 SO EE IR A (3, 7K AT 20%.
30%- 40%- 100% P EEREATHEEE e, 22 TLC Kl
49F, 5% B1 (58.0 g). B2 (61.5g). B3 (49.5 g).
B4(31.0 g)4 Bt.B1 Bt (X 4.8 g)it Sephadex LH-20
(B, TLC a6 I8 B11 (1.5 g) #lB12

(2.0 )2 #4y, Hrh B12 (2.0 g) PL 40% FEEK (&
0.3%H ) Az, H#E4T HPLC Hil& 321k &)
9 (40.0mg). B2 Bt (ML 3.6¢g) it Sephadex LH-20
FCHED, & TLC 785 & 9F, 408 7 A5 B21,
B22. B23. B24. B25. B26. B27, H:H B27 (0.6g)
PA 30% FE/K (5 0.3% IR Nzl #47 HPLC
Hl BRI EY 3 (35.0mg). B3 B (HL02g) Lkt
A, SR (20 1 1—8 1 1) P, 83k
A2 (87.0mg). B3 Bt (AL 23 g) L 45% K
(F02%H M) Fimahtl, #H4T HPLC 7 Bdfil#s, 7
N B31. B32. B333 /M, Hr, B31 ALEY) 4
(6.0 mg); B32 (25.0 mg) #t—HH] 40% H EE /KB T
HPLC #il4%, BEMAY 7 (11.0mg); B33 (0.8 g)
H 30%20E (& 0.15% M) HPLC &, H3Mka
P11 (04g) 12 (35.0mg). B4 B (HL50g) M
45%HEK (5 0.1%H 1)) #H47 HPLC 4%, 153t
A8 (02g) 10 (02g).

IE T RE R RALW R IRRE, HIBE-/K (20%—
100%) BHATEEE Ve, 4 TLC &4 3 Cl
(150.0 g) A1 C2 (170.0 g) 2 AMEBSr. CI #4> (HL
2.5 g) [ 24%HEE (& 0.3%ZTR) #HT HPLC i 4%,
BEULEY 1 (84.0mg). 3 (0.3 g) 15 (90.0 mg).
C2 4y (HL 8.0 g) if Sephadex LH-20 k (HED),
TLC #HTJa &N €21 (2.5 g). C22 (0.4 g) 2
Bt. C21 et iy, & 0i-FHEE (20 0 1—~4 ¢
D BATE R, TLC WA, 2R 2 #H9
C211 F1 C212, Hrr, C212 #4%r (0.4 g) J 34%
HEE/K 4T HPLC %%, 1521654 4 (65.0 mg)
6 (17.5mg).

3 FHEE

A1 B R CFEED . 'H-NMR (400 MHz,
DMSO-d) d: 6.18 (1H, d, J = 15.6 Hz, H-8), 6.78
(1H, d, J= 7.2 Hz, H-5), 6.95 (1H, d, J = 7.2 Hz, H-6),
7.03 (1H, brs, H-2), 7.40 (1H, d, J = 15.6 Hz, H-7);
BC-NMR (100 MHz, DMSO-dg) 6: 115.1 (C-8), 116.0
(C-2), 116.2 (C-5), 121.5 (C-6), 126.2 (C-1), 144.7
(C-7), 146.1 (C-3), 148.6 (C-4), 168.6 (C-9). Bty
WHIE T, HE SR RS, Bzt s
SE SIWMMHERE .

WEY 2: BEOTEE TR AR CEATD - ESI-MS m/z:
336 [M+Na]". 'H-NMR (400 MHz, CD;0D) §: 2.76
(2H, t,J="7.6 Hz, H-7"), 3.48 (2H, t, J = 7.2 Hz, H-8"),
3.87 (3H, s, OCH3), 6.42 (1H, d, J = 16.0 Hz, H-8),
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6.74 (2H, d, J = 8.4 Hz, H-3', 5'), 6.81 (1H, d, J = 8.0
Hz, H-5), 7.02 (1H, d, J = 8.4 Hz, H-6), 7.06 (2H, d, J =
8.4 Hz, H-2', 6'), 7.11 (1H, brs, H-2), 7.45 (1H, d, J =
15.6 Hz, H-7); "*C-NMR (100 MHz, CD;0D) 6: 34.5
(C-7"), 41.1 (C-8), 55.0 (OCH3), 110.2 (C-2), 115.0
(C-3', 5'), 115.1 (C-8), 117.4 (C-5), 121.2 (C-6), 126.9
(C-17), 129.4 (C-1), 129.9 (C-2', 6'), 140.4 (C-7), 147.8
(C-4), 148.4 (C-3), 155.5 (C-4"), 167.8 (C-9). i@ Pl
BB, HS5 ORI D), Kz &% N
N-J -0 FR B 2 B BRI -

WA 3: IR AR K (FFEE) . ESI-MS m/z: 377
[M+Na]". 'H-NMR (400 MHz, DMSO-d;) J: 1.82~

2.03 (4H, m, H-2, 6), 3.57 (1H, m, H-3), 3.94 (1H, m,
H-4), 5.08 (1H, m, H-5), 6.16 (1H, d, J = 16.0 Hz,
H-8'), 6.78 (1H, d, J = 8.0 Hz, H-5"), 7.00 (1H, d, J =
8.0 Hz, H-6"), 7.04 (1H, d, J = 1.2 Hz, H-2'), 7.43 (1H,
d,J=16.0 Hz, H-7"); “C-NMR %4 W% 1. itk
WHAE ST, S SCEREIE AR, Kz e

WA 4: AERAK CFEE . 'H-NMR (400 MHz,
DMSO-d) 6: 1.77~2.11 (4H, m, H-2, 6), 3.57 (3H, s,
OCHs), 3.76 (1H, m, H-3), 3.87 (IH, m, H-4), 5.02
(1H, m, H-5), 6.11 (1H, d, J = 16.0 Hz, H-8'), 6.77 (1H,
d, J=18.0 Hz, H-5'), 6.98 (1H, d, J = 7.6 Hz, H-6'), 7.03

Fz1 LAY 3I~12 WIRILEIE (100 MHz)
Table 1 "*C-NMR (100 MHz) data of compounds 3—12

{/3DA 3 4 5 6 7 8 9 10 1 12
1 73.9 73.5 74.6 74.0 73.9 73.5 73.4 72.9 74.0 73.1
2 37.6 37.6 40.8 40.6 37.1 38.2 36.2 352 37.9 38.2
3 68.6 67.3 64.5 64.7 68.8 68.2 69.3 714 66.6 68.3
4 70.8 69.8 77.4 76.2 73.2 72.4 712 67.0 73.7 72.8
5 71.3 71.5 66.7 65.9 65.0 65.7 70.7 70.4 68.0 65.1
6 36.7 35.5 38.4 38.3 36.2 36.6 34.6 34.9 374 35.9
7 175.4 174.2 176.3 1743 176.7 173.8 176.1 174.2 175.1 174.4
1 126.1 125.8 126.1 125.9 125.9 125.9 126.6 126.1 125.9 125.9
2' 115.2 115.0 115.2 115.1 115.2 1153 114.2 1153 1153 115.2
3! 145.4 1455 1452 145.4 145.5 146.1 145.4 145.9 146.0 145.7
4' 148.7 148.9 148.7 149.1 148.8 149.1 148.2 149.1 148.9 148.9
5 116.2 116.3 116.3 116.3 116.2 116.3 115.2 116.4 116.3 116.3
6’ 121.8 121.7 121.7 121.7 121.8 122.0 121.8 121.8 121.9 121.8
7' 146.0 146.1 146.0 146.2 146.1 146.2 146.0 146.1 146.1 146.1
8’ 114.8 1143 115.1 114.7 114.5 1143 113.8 115.0 1143 1143
9’ 166.1 165.7 166.8 166.7 166.3 166.4 167.6 166.5 166.4 166.2
1" 126.0 125.7 126.4 125.8 125.9 125.8
2" 1153 115.2 114.0 115.2 115.3 115.3
3" 145.7 146.0 145.4 145.4 146.0 145.9
4" 148.9 149.0 148.1 148.8 148.9 149.0
5" 116.2 116.3 115.2 116.3 116.2 116.3
6" 121.9 121.9 121.7 121.7 121.8 121.9
7" 146.1 146.1 145.8 146.1 146.1 146.1
8" 114.7 113.7 113.7 114.1 114.1 1145
9" 166.4 165.7 167.1 165.7 166.0 166.4
OCHj; 52.1 52.0 52.4 524 522

&Y 9 ££ CD;OD F1illik,  HAlfk & 135 Fl DMSO-de W AR €
Compound 9 was recorded in CD;0D and others were run in DMSO-d,
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(1H, brs, H-2'), 7.38 (1H, d, J = 15.9 Hz, H-7');
PC-NMR $i WL 1. il sdn o, 5%
BRBHR AR, Bz % 2 R BRI

WA 5: R E AR CHED . ESI-MS m/z: 377
[M+Na]". 'H-NMR (400 MHz, DMSO-dq) J: 1.85~
2.00 (4H, m, H-2, 6), 4.00 (1H, m, H-3), 4.12 (1H, m,
H-5), 4.70 (1H, d, J = 6.0 Hz, H-4), 6.28 (1H, d, J =
16.0 Hz, H-8'), 6.78 (1H, d, J = 7.6 Hz, H-5), 7.01
(1H, d, J = 7.6 Hz, H-6'), 7.06 (1H, brs, H-2), 7.51
(1H, d, J=16.0 Hz, H-7"); “C-NMR %4 0.3 1. i
SRR M, S SR B RS, %A
Y% e N 4-O-WMHERE 28 T 1R

&Y 6: WHE LKA (FED. "H-NMR (400
MHz, DMSO-dq) 6: 1.83~2.08 (4H, m, H-2, 6), 3.62
(3H, s, OCH3), 3.97 (1H, m, H-3), 4.09 (1H, m, H-5),
473 (1H, dd, J = 6.8, 2.8 Hz, H-4), 6.27 (1H, d, J =
16.0 Hz, H-8"), 6.76 (1H, d, J = 8.0 Hz, H-5"), 7.00
(1H, d, J = 8.0 Hz, H-6'), 7.05 (1H, brs, H-2"), 7.50
(1H, d, J=16.0 Hz, H-7"); “C-NMR i 0.3 1. i
SRR, RS SCEREIERTRD, Kzt s
Y% 5 N 4-O-WMMERE JE 25 7 R H G

AW T R KR CFREED . ESI-MS m/z: 539
[M~+Na]". 'H-NMR (400 MHz, DMSO-dj) 6: 1.95~
2.15 (4H, m, H-2, 6), 4.19 (1H, m, H-3), 4.98 (1H, m,
H-4), 5.37 (1H, m, H-5), 6.18 (1H, d, J = 16.0 Hz,
H-8"), 6.25 (1H, d, J = 15.6 Hz, H-8'), 6.75 (2H, d, J =

8.0 Hz, H-5, 5"), 6.97 (2H, d, J = 8.0 Hz, H-6/, 6"),
7.05 (2H, s, H-2', 2"), 7.45 (1H, d, J = 15.6 Hz, H-7"),
7.47 (1H, d, J = 16.0 Hz, H-7"); "“C-NMR ¥} I %

1o SIS R M, IS SCER R R,
WAL TE N 4,5-0-FUMHEBE I ZE T8 .
WA 8: s BB K (I EE) . ESI-MS m/z: 553
[M+Na]". 'H-NMR (400 MHz, DMSO-d;) d: 1.90~
2.26 (4H, m, H-2, 6), 3.60 (3H, s, OCH3), 4.15 (1H,
m, H-3), 4.97 (1H, dd, J=2.8, 6.4 Hz, H-4), 5.28 (1H,
m, H-5), 6.14 (1H, d, J = 15.6 Hz, H-8"), 6.27 (1H, d,
= 16.0 Hz, H-8'), 6.77 (2H, d, J = 7.2 Hz, H-5', 5"),
7.00 (2H, d, J = 8.6 Hz, H-6', 6"), 7.05 2H, d, J= 4.4
Hz, H-2', 2"), 7.42 (1H, d, J = 15.6 Hz, H-7"), 7.51
(lH d,J=15.6 Hz, H-7); “C-NMR ¥4 0.3 1. i@
REE AR T, S SRR xR, ik s
Y% e N 4,5-0-XUIMHEREIE 25 T R Eﬁ@ao
B 9: TR R R (FREE) . ESI-MS m/z: 539

iz

[M+Na]". 'H-NMR (400 MHz, DMSO-dj) J: 2.18~
2.34 (4H, m, H-2, 6), 4.00 (1H, dd, J = 8.8, 7.2 Hz,
H-4), 5.41 (1H, m, H-3), 5.46 (1H, m, H-5), 6.28 (1H,
d, J=16.0 Hz, H-8"), 6.37 (1H, d, J = 16.0 Hz, H-8"),
6.80 (2H, d, J = 8.0 Hz, H-5', 5"), 6.99 (2H, m, H-6',
6"), 7.09 (2H, brs, H-2’, 2"), 7.59 (1H, d, J = 16.0 Hz,
H-7"),7.63 (1H, d, J = 16.0 Hz, H-7'); *C-NMR %4z
L 1o SEILAEEAR T, IS SR L,
4%1%%’\%””%7\3 3,5-O-XUHE Bk 36 25 T 1R

&9 10: ﬁﬁé%?ﬁ (H ), ESI-MS m/z:
553 [M+Na]". 'H-NMR (400 MHz, DMSO-d)
2.00~2.23 (4H, m, H-2, 6), 3.60 (3H, s, OCH3), 3.86
(1H, m, H-4), 5.09 (1H, m, H-3), 5.19 (1H, m, H-5),
6.14 (1H, d, J = 15.6 Hz, H-8"), 6.27 (1H, d, J = 16.0
Hz, H-8'), 6.80 (2H, d, J = 7.6 Hz, H-5", 5"), 7.02 (2H,
d, J=17.6 Hz, H-6', 6"), 7.06 (2H, brs, H-2', 2"), 7.43
(1H, d, J = 15.6 Hz, H-7"), 7.50 (1H, d, J = 15.6 Hz,
H-7); “C-NMR $4fs 02 1. 385 B 50E 047,
F 5 R, KA N 3,5-0-0
WO IR 2 1 R R R

&Y 11 HEEER R (FEED . ESI-MS m/z:
539 [M+Na]". 'H-NMR (400 MHz, DMSO-d)
1.92~2.16 (4H, m, H-2, 6), 4.18 (1H, m, H-4), 4.97
(1H, m, H-5), 5.39 (1H, m, H-3), 6.15 (1H, d, J = 16.0
Hz, H-8"), 6.25 (1H, d, J = 15.6 Hz, H-8'), 6.77 (2H,
d, J=8.0 Hz, H-5', 5"), 6.98 (2H, d, J = 8.0 Hz, H-6',
6"), 7.03 (2H, brs, H-2, 2"), 7.44 (1H, d, J = 15.6 Hz,
H-7"),7.50 (1H, d, J = 16.0 Hz, H-7"); *C-NMR %4
L 1. W PR M, IS SCER B R,
BiZAA SN 3,4-0-XUNHERE 3 ZE TR

& 12: ?ﬁﬁ@%‘?ﬁ (HEE) . ESI-MS m/z:
553 [M+Na]". 'H-NMR (400 MHz, DMSO-d)
1.96~2.21 (4H, m, H-2, 6), 3.63 (3H, s, OCH3), 4.05
(1H, m, H-5), 4.98 (1H, m, H-4), 5.40 (1H, m, H-3),
6.18 (1H, d, J = 15.6 Hz, H-8"), 6.27 (1H, d, J = 15.6
Hz, H-8'), 6.76 (2H, d, J = 8.1 Hz, H-5, 5"), 6.97 (2H,
dd, J= 8.1, 2.1 Hz, H-6', 6”), 7.05 (2H, d, J = 2.1 Hz,
H-2',2"), 7.44 (1H, d, J= 15.2 Hz, H-7"), 7.47 (1H, d,
J=15.2Hz, H-7"); C-NMR #8036 1. @il ki
BARNT, S SCEREEE R, Kzt A% e
H 3,4-0-ﬂ%ﬂﬂ1k@%%j£?&%$@m
4 MKRFEM

ARSLIGFIH NO HIXHE RRIEN B L L&
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Y 1~3. 5~6. 8. 10 Fl 11 HEATPUARIGHEAGIN, 45
B 1. ¥ 2X10°AN/mL RAW 264.7 4 i B i 12
FiF 48 FLEEFRM b, BEFLINA 0.5 mL 429K,
MARE 3IANES, BETRFRTRTE. fFRFER
RN EE S, S-SRI BN 1 uL ZiRZ9
(EJRERE 10 pg/mL), FHMEXEAINAN 1 uL
NF-kB #1#i71] BAY 11-7802 (f# 54 BAY, 10
umol/L), FAIZ 52 (40N 1 uL DMSO, 155 2
h E&FLAIIA 1 uL lEZ 0% (LPS, 4 &IKEE 0.5
ng/mL), & HAHART LI, J55F 24 h J5 LR 80
FIEEEAAR A, ISR FN Griess 7, ZiR
ZAF NI 10 min, SASEWE 540 nm K ALK
JRE (4D fH, ZxfilbnifE g, AR AH SR i Hh 26
TR MR EWRE, UBRH NO EREER
100%, a5 NO FIFHXT Az B .
ZEEREIR, LA 1 H 2 X RAW 264.7 4l

150

NO M K& /%

FH A BAY1T 2 3 5 6 8

10 11

SERALLE: P <0.05
P <0.05 vs model group

1 ZUEYE NO BT ERE
Fig. 1 Relative yield of NO for each compound

BEMNO Eor it — @ isligt:, R &% NO
AHXT A R KT 80%, FERH G RAW 264.7 41l
B NO JE B & I #IE A -

R
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