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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
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Wk, PFZE Sephadex LH-20 Al 2% =i R0oA 4 25 40
1, #32EHEEY) 4 (42 mg). 5 (71 mg). 6 (47 mg)-
7 (55mg). 8 (62mg). 9 (73 mg).

3 GH%EE

A 1: T ERIRLIR 45 i CF Tl BE- TR 20D
BT EA . 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, CDCLy) : 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)o 5 3CRRIRIERIRILA —F, %
BB AT 1 ARG .

&M 2. BEOEHREE S, mp 115~118 C.
EI-MS m/z: 121 [M—H] . 'H-NMR (500 MHz,
CDCl3) d: 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) &: 191.4 (-CHO), 163.1 (C-4),
132.4 (C-2, 6), 128.8 (C-1), 115.8 (C-3, 5). 53k
80, WSRO 2 R

e 3. AEES (E-FEE, mp 308~
311 ‘C.TLC % HySO,-MeOH (4 (f. IR vier (em):
3412,2922,2 851, 1703, 1468, 1385, 1377, 1360,
1322, 1270. EI-MS m/z: 457 [M+H]', 456 [M]. 'H-
NMR (500 MHz, CsDsN) {Em37X 7 AN 6
0.75, 0.77, 0.90, 0.91, 0.92, 0.98, 1.13 (each 3H, s,
-CH3). XHEA( 6 5.28 (1H, brs, H-12), 3.24 (1H, dd,
J=10.2, 6.2 Hz, H-30); *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 3Ciikik
B8, WS A 3 TR

th&W 4: AMKA, mp156~159 'C, EI-MS

miz: 414[M]". "H-NMR (500 MHz, CDCl3) i A5 p-
A WAL, 6 0.70~2.40 1y 5445 48 E A2 I TF
FRIEFIR A E SAH L EE 4. 6 0.66 F11.01 1)
PN FE LG 2 Cig AT Cro LIRS, 6533 4 H-6
WA ESE S, 3.99 (1H, m, H-3), 5.46 (2H, m,
H-9', 10"); *C-NMR (125 MHz, CDCl;) 6: 39.4 (C-1),
29.4 (C-2), 79.7 (C-3), 38.5 (C-4), H:4Wf5 55 p-
B8, 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 CHRIRE —
V), %sE 54 4 S satigmast-5-en-3-ol, oleate.

e 5: ABERIRSGS i, mp 81~83 C. EI-MS
m/z: 151 [M—H], 303 [2M—H] . 'H-NMR (500
MHz, CDCL) d: 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, CDCl3) 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). £ Ktk Li &t
YA 5 4-FRRE-3-HA LR HE

a6 AtkAR (G-HEE), mp 286~
287 °C, Libermann-Burchard Jx V2 [FH{:, Molish
SRS BATE o TR HHEE 3 400 em ! FR R g K
1.000~1 200 cm™" [RIFFEENRICIE, 55 SCHRIRE 5%

NEF IR $od 80, TLC rh 58 N i 1
—3. MUEEEY 6 Ml MY,

A 7: ek EOR KGR, mp 340~342 °C,
R R HAE . UV AL (nm): 266, 297,
337. EI-MS m/z: 271 [M+H]". "H-NMR (500 MHz,
DMSO-dq) 6: 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) 0: 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"). Wil ks 5
SCHRFRGE REA B, MO AR S T TR

G 8: RIEEHA (BER LB, mp 283~
286 C, WAt (iER H-CMC #0O HARJG 2
POOBE AT, NH; B B Nse sl H o 75 e 1R
g (1 02) FEK-BER LBS-FIR (8:8:0.1) M
MEIF RGN RE E) 5 AR 3000 5 — 2
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UV MM (nm): 268, 346 nm. IR vy (cm '): 3 413,
1653, 1609, 1512, 1443, 1373, 1265, 1 164, 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) d: 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 UL - %dfa 5 scikahiss— 5, s e te s
8 WARFEHRZ,

&Y 9: FEKA, mp 252~253 C; %4k
il R A TE W] AN . TR v (em ™)

3 338, 2 948, 2 863, 1 608, 1 094, 1 040, 1 727,
1691; [a]) —26.11 (c 3.0, MeOH); HR-FAB-MS m/z:
1 126.189 7 [M~+Na]", ey +h0
Cs4Hs6053. 'H-NMR (500 MHz, CsDsN) il *C-NMR
(125 MHz, CsDsN) #¥5 0.3 1.

'H-NMR 1, BoRiZaws 8 MNHIEEUL,
Hodr 6 AN g 51.03, 1.07, 1.25, 1.49, 1.68,
2.09 (s, 6X-CH3), #£ HMQC Kiftdh (1), 52
A IEIRIAE 5 20 )k 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); W N
XHEIE 6 1.73, 1.79 (d, 2 X -CH3), & HMQC Kli
5 ZARIIAF 5 I BRI A kA5 5, 7
WA 6 19.5,18.2; 6 5.55 (s, LH) HEM AT HE 008
M, W HMQC K5 Z KRGS N 6
125.3, ffigizdfs 52t C-12 EEfFS;: 15

=1 k&% 9 '"H-NMR (500 MHz, CsDsN) #1 *C-NMR (125 MHz, CsDsN) #1%
Table1 'H-NMR and “C-NMR (500 MHz and 125 MHz, CsDsN) data of compound 9
(VA Oy dc A& Oy dc
1 38.9 28 1723
2 263 29 1.07 (s) 33.1
3 4.42 (m) 80.8 30 1.03 (s) 23.5
4 434 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 4.25 (m) 70.5
8 40.6 5 431 (m) 77.8
9 463 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) 1253 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 35.2 6 1.79 (d, J= 6.0 Hz) 18.2
22 27.1 3-0-Rha'-1 6.67 (s) 102.6
23 63.5 2 5.04 (s) 724
24 2.09 (s) 65.3 3 4.91 (m) 72.8
25 1.68 (s) 183 4 4.66 (m) 742
26 1.25 (s) 17.7 5 5.05 (m) 71.0
27 1.49 (s) 27.5 6 1.73 (d, J= 6.0 Hz) 19.5
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E1 &% 98 HMBC 1 HMQC X#24H%
Fig.1 Key HMBC and HMQC correlations of compound 9
HMQC Ei 5455 6 5.08 (d, J= 8.0 Hz), 5.95 (s),
6.32 (d, J= 8.4 Hz) M 6.67 (d,J=6.0 Hz) 7355 ¢
104.5,102.4,95.4, 102.6 A&, HEM AT e/ HE L1
HEMET: 03.50~5.10 AT RE &M LIEG .
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80.8 MIfAH G, Jilr LASR A4 AW b i) B 2ol A i
FEAFICI 3 A7 by RIS, Hoh— B i A A (0
6.32) 5 6 172.3 MRAHSG, UL ) —WEEE R
ool 28 A7 ks i iEa (0 5.08) 5 6
69.1 MIBIAHIC, FRAHEuIEE (6 6.67) 5 6 78.0
()85 AR OC, BT LA 28 A b 1% 8 BE BE B2 )T 2
28-O-[B-D- Lt el 7 25 (1 — 6)-B-D- Lk Fef 7 25 Wi
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H—WEY, drd A N .
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TR N BB 2 E, Hae N TR
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X R TR R A RO A S A R 43 T T AT AU
Do ARWFFNET BRI 2R 1K LB E 2 25 2 9
AP, AR BRI VP AN i b ) A
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