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Chemical constituents of Phyllanthus amaus

SUN Wei
The Central Hospital of Fengxian District, Shanghai 201400, China

Abstract: Objective To study the chemical constituents of Phyllanthus amarus. Methods Chromatography on silica gel column,
Sephadex LH-20 columm, recrystallization, and preparative HPLC technique were used to isolate and purify the compounds.
Spectroscopic methods including UV, IR, EI-MS, 'H-NMR, *C-NMR, HMQC, and HMBC were used to elucidate the structures of
compounds. Results Nine compounds were obtained and identified as palmitic acid (1), 4-hydrobenzal dehyde (2), oleanolic acid (3),
stigmast-5-en-3-ol, oleate (4), 4-hydroxy-3-methoxy-benzoic acid (5), daucosterol (6), apigenin (7), luteolin (8), and phyllanoside (9).

Conclusion Compound 9 is a new compound, named phyllanoside. Compounds 4—8 are isolated from the plant for the first time.

Key words: Phyllanthus amarus Schum. et Thonn.; phyllanoside; oleanolic acid; 4-hydroxy-3-methoxy-benzoic acid; apigenin

RN NER Phyllanthus amaus Schum. et Thonn.
HRGEFF TR E Y, AR, fEkE 3
L (T R I3 N B NN I TITE | 2.5
AERKAERS 55 BRI RIS MR . ke
TERR BRI Ry, LRGP, I
Bet. DhReigiigEss. RKWM. BEMEMR.
ARIE . MG B, K Bk, Ak, B AR,
OE S R . Bl i aEl S wE s,
WRI T B AT RSN Z P (HBV) 1,
It AR LA Y, AR X R N BR
A2 S REATRIEG, M4 2 LS S 4 vt
AU 2 BT 5008 TR (1D, XA
B (2). FFHUERR (3); MR REAI o3 2
22 6 MbaW, Hrb, HNERHE (9) ZFikE
Y, WEY 4~8 K B RN TEIRI N B 5 2515 2

ks B HA: 2011-10-26

1 XE5HH

ZMD83—1 B G sl e A C EIERAAS
AT R205 Bk 28 ks (il i AERMA
PR H]); Bruker DEX—400 FEUZHAILIRIL (TMS
HNEER, fEEAE A D; Varian MAT—212 Jii%
1 (EETPCH %A F])); Sephadex LH—20 (_Lif§2#2
PTG PR 2w D 5 2 (Al LU ST (418 i P
KX N B AL AR I A | =iy PRI N
et Rl E 2540 3R R A FD .

WA R ERT 2010 4F 9 JIRH =~ B, 220l
IR B 24 K57 2 2 o JE A i 29 2 0 A R R
NER BRI R R Phyllanthus amaus Schum. et
Thonn.,
2 REBS5SH

G AR T 2R 30 kg, 75% LB

EERN: 0N A, B, YHIH, EZAIIRT/NILHIZ IR . Tel: (021)57420711  E-mail: skeyan@yahoo.cn

P4 £6¢ RSN T 2011-12-23

P 2% i bk ;- http://www.cnki.net/kems/detail/12.1108.R.20111223.1143.001.html



*24 . ¢ ¥ % Chinese Traditional and Herbal Drugs £ 43% 18] 201251 A

6 I, BFIK 2 h, ISR, D0 4 2 TR
13 2R BB A E . SRR, S
RO, W IAAE, 43 A 2040 kS 4> 101 g, —
SUFPEER 2 280 go AVHEERS 7> (101 g) & HhE
JRFEEE, MR EY 1 (59 mg). 2 (45 mg). 3
(61 mg); “EHEEHY (220 @) & ERERF (Y
W, P2 Sephadex LH-20 il ey RABAH 43 25 4t
1, 13245 4 (42 mg). 5 (71 mg). 6 (47 mg).
7 (55mg). 8 (62mg). 9 (73 mg),

3 HMEE

WA 1: ORI S5 5 Coah BE- R 20D
ST 5. mp61~62 C. EI-MS m/z: 256 [M]'-
'H-NMR (500 MHz, CDCl;) 8: 2.35 (2H, t, J = 7.6
Hz), 1.63 (2H, m), 1.25 (24H, brs), 0.88 (3H, t, J = 6.8
Hz); C-NMR (125 MHz, CDCls) d: 180.7 (C-16),
34.1 (C-15), 31.9 (C-14), 29.6 (C-13), 29.4 (C-12),
29.3 (C-11), 29.2 (C-10), 29.0 (C-9), 24.6 (C-8), 22.7
(C-7), 14.1 (C-6). 5 3CHRIRIBHIRILA ™, W
YEAY 1 NEERIR «

& 2. BEERE S, mp 115~118 C.
EI-MS m/z: 121 [M—H] . 'H-NMR (500 MHz,
CDCl;) 6: 9.80 (1H, s, -CHO), 7.76 (2H, d, J = 6.4 Hz,
H-2, 6), 6.93 (2H, d, J = 6.6 Hz, H-3, 5); "*C-NMR
(125 MHz, CDCly) 6: 191.4 (-CHO), 163.1 (C-4),
132.4 (C-2, 6), 128.8 (C-1), 115.8 (C-3, 5). 5 3CHRIR
B8, WA 2 R IR

& 3. AdEHs CEA-FED, mp 308~
311 °C, TLC W% H,SO,-MeOH B48(%, IR vior (em )
3412,2922,2851,1703, 1468, 1385, 1377, 1360,
1322,1270. EI-MS m/z: 457 [M~+H]", 456 [M]. 'H-
NMR (500 MHz, CsDsN) {E&E37X 45 7 AN 3L 6
0.75, 0.77, 0.90, 0.91, 0.92, 0.98, 1.13 (each 3H, s,
-CH3). MUHEZ 6 5.28 (1H, brs, H-12), 3.24 (1H, dd,
J=10.2, 6.2 Hz, H-31); >C-NMR (100 MHz, CsDsN)
5 180.5 (C-28), 145.6 (C-13), 122.9 (C-12), 79.0
(C-3), 56.0 (C-5), 48.5 (C-9), 46.7 (C-17), 46.5
(C-19), 42.3 (C-14, 18), 39.8 (C-4, 8), 39.5 (C-1), 34.5
(C-21), 33.6 (C-29), 33.4 (C-22), 32.9 (C-7), 31.3
(C-20), 29.2 (C-2), 28.9 (C-23), 28.5 (C-15), 26.3
(C-27), 23.8 (C-16), 23.5 (C-30), 18.9 (C-6), 17.6
(C-26), 16.9 (C-24), 15.7 (C-25). LA % 5 kiR
E80, WA 3 TR

th&W 4: AERA, mp 156~159 ‘C, EI-MS

miz: 414[M]". '"H-NMR (500 MHz, CDCL) .45 B-
B SRR IE, 6 0.70~2.40 A S 48 EARZ Y
FHIEFR G S A HEZ 4. 6 0.66 F11.01 1)
PIAN LG Cig BT Cpo L1555 95.33 4 H-6
MR EAE S, 3.99 (1H, m, H-3), 5.46 (2H, m,
H-9', 10); *C-NMR (125 MHz, CDCl3) d: 39.4 (C-1),
29.4 (C-2), 79.7 (C-3), 38.5 (C-4), HA4Wf55 5 p-
A8, 50 175.1 (C-1"), 130.6 (C-9', 10"), 35.4
(C-2), 34.7 (C-16"), 33.8 (C-7', 12'), 33.5 (C-6/, 13/,
14'), 33.1 (C-5"), 33.0 (C-15"), 29.5 (C-4"), 28.2 (C-8),
26.1 (C-3"),23.9 (C-17"), 14.1 (C-18"). 5 CwkikiE—
P, %z bS5 4 4 satigmast-5-en-3-ol, oleate.

&) 5: FEEIRSS i, mp 81~83 C . EI-MS
m/z: 151 [M—H], 303 [2M—H] . 'H-NMR (500
MHz, CDCL) §: 9.83 (1H, s, -CHO), 7.04 (1H, d,
H-6), 7.42 (2H, t, H-2, 5), 3.97 (3H, s, -OCH3):
BC-NMR (125 MHz, CDCls) d: 190.9 (-CHO), 151.7
(C-3), 1472 (C-4), 129.9 (C-1), 127.5 (C-6), 114.4
(C-5), 108.8 (C-2), 56.1 (-OCH3). £ KIRELE LT,
YA 5 R 4-FRHE-3- A LR

EY 6: HEMAR (FE-HEE, mp 286~
287 °C, Libermann-Burchard < 2 [FH:, Molish
B EERHE . TR AR 3 400 em ! FRIERSEIR AT I 1
1.000~1 200 cm™" [RIFFEERICIE, 55 SCRRIRE 1 2

NEF IR odfs— 8, TLC 55 M e 5 &
—8. WMEEE S 6 AT M.

AW 7 Bt Bk R (AR, mp 340~342 C,
R RN E . UV AN (nm): 266, 297,
337. EI-MS m/z: 271 [M+H] . "H-NMR (500 MHz,
DMSO-d) 0: 6.20 (1H, d, J = 1.4 Hz, H-6), 6.49 (1H,
s, H-8), 6.78 (1H, s, H-3), 6.93 (2H, d, J = 8.4 Hz,
H-3, 5), 7.93 (2H, d, J = 8.4 Hz, H-2, 6), 10.61 (2H,
brs, OH-4, 7), 12.98 (1 H, s, OH-5); *C-NMR (125
MHz, DMSO-ds) 6: 164.2 (C-2), 102.8 (C-3), 181.7
(C-4), 161.4 (C-5), 98.8 (C-6), 163.7 (C-7), 93.9
(C-8), 157.3 (C-9), 103.6 (C-10), 121.1 (C-1"), 161.2
(C-4"), 115.9 (C-3', 5), 128.4 (C-2', 6")o I iEds g
SCHRARIE A — 8, WA T MR

WY 8: HHERMAK (WL LNE), mp 283~
286 C, #Afl (FEK H-CMC ) HAROLT 2
BOBE T, NH; B N2 s H o 754 k-1 1R
Mg (1 02) FER-BEIROWE-HR (8:8:0.1) M
MEFFRGH I RE 35 AR F 256 B — 3
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UV A (nm): 268, 346 nm. IR veer (cm ): 3 413,
max

1653, 1609, 1 512, 1 443, 1 373, 1265 1164, 1 119,
1 030, 838. EI-MS m/z: 287 [M+H]". 'H-NMR (500
MHz, DMSO-dg) &: 6.18 (1H, d, J = 1.8 Hz, H-6),
6.45 (1H, d, J = 1.8 Hz, H-8), 6.64 (1H, s, H-3), 6.88
(1H, d, J =9.0 Hz, H-5"), 7.39 (1H, d, J = 2.4 Hz,
H-2'), 7.40 (1H, dd, J =9.0, 2.4 Hz, H-6); "*C-NMR
(125 MHz, DMSO-dg) &: 164.3 (C-2), 102.8 (C-3),
181.6 (C-4), 161.4 (C-5), 98.8 (C-6), 163.9 (C-7), 93.8
(C-8), 157.2 (C-9), 103.6 (C-10), 118.9 (C-1"), 113.3
(C-2"), 149.8 (C-3"), 145.8 (C-4'), 116.0 (C-5"), 121.4
(C-6")o LL %t 5 seikgiaE — 5, #eseth s
8 WA E,

&Y 9: AERA, mp 252~253 C;
Ttk BoRAL ST B AN, IRV

max

41

¢ (em ):

3 338, 2 948, 2 863, 1 608, 1 094, 1 040, 1 727,
1691; [a]3 —26.11 (c 3.0, MeOH); HR-FAB-MS m/z:
1 126.189 7 [M+Na]', # @& s 14
Cs4HggOr3. 'H-NMR (500 MHz, CsDsN) F1 *C-NMR
(125 MHz, CsDsN) % WL3& 1,

'H-NMR ', BoRiZfb &0 8 ANHIEAR,
Hodr 6 ANk Hulg §1.03, 1.07, 1.25, 1.49, 1.68,
2.09 (s, 6X-CH3), 7 HMQC i (K 1), 52
A BB 5 20 9k 6 23.5 (C-35), 33.1 (C-29), 17.7
(C-26), 27.5 (C-27), 18.3 (C-25), 65.3 (C-24); AN
XEIE 6 1.73, 1.79 (d, 2 X-CH3), 7 HMQC i
5 ZARBIBAE 5 I R AR i (55, 7
Sh 619.5,18.2; 0 5.55 (s, TH) HEMI AT HE &0
A, P HMQC K5 Z KRG SN o6
125.3, HiEza 59 25 C-12 EEGE 9 1

£1 1LE&4 9 # "H-NMR (500 MHz, CsDsN) #1 3C-NMR (125 MHz, CsDsN) (3%
Table 1 'H-NMR and *C-NMR (500 MHz and 125 MHz, CsDsN) data of compound 9
fr g Sy ¢ A Ou dc
1 389 28 172.3
2 26.3 29 1.07 (s) 33.1
3 4.42 (m) 80.8 30 1.03 (s) 23.5
4 43.4 28-0-Gle-1 6.32 (d, J=8.4 Hz) 95.4
5 47.6 2 4.18 (m) 73.5
6 17.9 3 4.56 (t,J=9.8 Hz) 78.6
7 332 4 425 (m) 70.5
8 40.6 5 431 (m) 77.8
9 46.3 6 476 (s) 69.1
10 37.5 Gle'-1 5.08 (d, J= 8.0 Hz) 104.5
11 243 2 4.03 (m) 75.2
12 5.55(s) 125.3 3 4.29 (overlap) 76.3
13 140.9 4 4.44 (m) 78.0
14 485 5 3.75 (d,J=10.0 Hz) 76.7
15 2.04 (d, J=14.2 Hz) 46.3 6 4.28 (overlap) 61.0
16 208.7 Rha-1 5.95 (s) 102.4
17 59.7 2 4.64 (m) 72.4
18 473 3 4.76 (m) 72.3
19 46.3 4 4.40 (overlap) 73.6
20 30.9 5 4.88 (m) 70.2
21 352 6 1.79 (d, J= 6.0 Hz) 182
22 27.1 3-O-Rha'-1 6.67 (s) 102.6
23 63.5 2 5.04 (s) 72.4
24 2.09 (s) 65.3 3 491 (m) 72.8
25 1.68 (s) 183 4 4.66 (m) 74.2
26 1.25 (s) 17.7 5 5.05 (m) 71.0
27 1.49 (s) 275 6 1.73 (d, J= 6.0 Hz) 19.5
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E1 L4498 HMBC 1 HMQC Xx$2#8%

Fig.1 Key HMBC and HMQC correlations of compound 9

HMQC i FE {55 6 5.08 (d, J= 8.0 Hz), 5.95 (s),
6.32 (d, J=8.4 Hz) f16.67 (d,J=6.0 Hz) 7355 o
104.5, 102.4, 95.4, 102.6 AHC, HEMI AT G2 HE L 1)
FALGT: 93.50~5.10 WA R &0 LG Y.
Wit BC-NMR % #1 DEPT i, 454 AN 4> 7 i
AIHE AP 737N CssHoOn10 i EHIH]
R ORIKIRE, TR QIR A, RH
GC-MS 73#, 2 ShrtebilG CRRETADIN IR, 45
WA &) 9 WHATAE D-F AR L- 5250, 4Lk
Eeploh 11,

g AR, HERNZ G R =R 2 s,
HAF N FFEUR R, FER 4 M, PARAL,
7 HMBC i (B D, Hifuits 6 6.67) 56
80.8 MIBAHIC, Fr LAR WAL AP 1) R A0l 2 1 %
FEHF e 3 A7 by [F, b — R el i m AR (0
6.32) 5 6 172.3 AHIG, UL D) —WERE 2 HERAE
o) 28 A7 by iy —midgm A (0 5.08) 5 6
69.1 ARG, AR IEE (6 6.67) 5 678.0
() B A0 0GBt LA 28 A b 1 R BE BE 2 0T 2
28-O-[B-D- ML H AT BEHE (1 6)-B-D- Nt I 4 2 i
F(1—>4)-o-L-MEMG RAPEIE], g G ARG ], X4k

G 9 MERENE S rE)E, 787 A2z Eir =,
H—WEY, dr A N .
4 g

R E PR N BT EAE T T E, HAe AN AR
Br o HAT, 70 R BR 1 24 B TS ORTIG AR
FAWEF T O T K AR, IS T — 2 IRk
g, WAMRZ ERH R ERBIRIE RN H . H2E,
X R T R A RS S A 80 43 T T AT ST
o AT RN 2R IK SR E) vh 2 B 21 9
GG, R IR BRI TR VPN R bR ) AR
5%,
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