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AN 4 HPLC S5 (A3 TR T BRI SRR kAT 70 B Al ARYE B AL BRI 22 i S i S it . 56 R
MR B 95% L BEHEBUAI A7 I BE AN R C MR A HCE AL h 70 A5 31 16 MEEH, 2% N 7R (1D, MHER (2D,
BETROEE (3. WETRFME (M. 4-28EFXTFR (5, SXR_FR_7TH (6). WR-ZFR_THE (1.
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(12). (9Z,12Z)-nonadeca-9,12-dienoic acid (13). JEHEZ g (14). ZHEE (15). (8R,8'S,7S)-4'-(3"-methoxyrhamnopyranosyl)
oxy-8'-hydroxy-3,3",4-trimethoxy-8-hydroxymethyl-lign-7,9"-lactone (16). £5i& L&Y 5~7. 10, 11, 13. 14 N H KM ZHE
My EAaR], tbEY 8. 9. 120 16 NE RN ZE Y BE .
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Study on chemical constituents from Phyllanthus urinaria

YANG Meng-ni, ZHANG Hui, LIU Juan, LI Yang, LI Wen-ting, XIA Hou-lin
Standardization Key Laboratory of Chinese Herbal Medicines, Chengdu University of Traditional Chinese Medicine, Chengdu
611137, China

Abstract: Objective To study the chemical constituents of Phyllanthus urinaria. Methods Compounds were isolated and purified
by the normal phase silica gel, Sephadex LH-20, MCI gel, RP-18, and semi-manufactured preparation HPLC method. Their structures
were identified by the methods of 'H-NMR and '*C-NMR combined with physicochemical property. Results Sixteen compounds
were isolated from the petroleum ether and ethyl acetate fraction in 95% ethanol extract of P. urinaria and their structures were gallic
acid (1), caffeic acid (2), ethyl gallate (3), methyl gallate (4), 4-ethoxybenzoic acid (5), diisobutyl phthalate (6), dibutyl phthalate (7),
(4R,6R)-2,3-dihydromenisdaurilide (8), (4R,6S5)-2,3-dihydromenisdaurilide (9), aquilegiolide (10), menisdaurilide (11), cassipourol
(12), (9Z,127)-nonadeca-9,12-dienoic acid (13), methyl linoleate (14), and (8R,8'S,75)-4'-(3"-
methoxyrhamnopyranosyl) oxy-8'-hydroxy-3,3’,4-trimethoxy-8-hydroxymethyl-lign-7-9’-lactone (16). Conclusion

stigmasterol  (15),
Compounds
5—7,10, 11, 13, and 14 are isolated from this plant for the first time, and compounds 8, 9, 12, and 16 are first isolated from the plants
in genus Phyllanthus L. for the first time.

Key words: Phyllanthus urinaria L.; caffeic acid; ethyl gallate; 4-ethoxybenzoic acid; diisobutyl phthalate
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AE RSS2 D)3, RS2 302 M ORTE . ARk
B N BR A B 95% LRF IR IV REAT RGN
FOAMBEFIES IR L FE A IR A3 2] 16 MES,
o3 % 58 % B TR (gallic acid, 1) WIHERR ( caffeic
acid, 2). W BT LNBE (ethyl gallate, 3). K&
FRRHEE (methyl gallate, 4). 4-Z % 5K H R
(4-ethoxybenzoic acid, 5). 4FZK —HKE — % T 5
(diisobutyl phthalate, 6)+ 42K — g — T g (dibutyl
phthalate, 7). (4R,6R)-2,3-dihydromenisdaurilide (8).
(4R,6S5)-2,3-dihydro-menisdaurilide (9). aquilegiolide
(10). menisdaurilide (11). cassipourol (12).
(9Z,12Z)-nonadeca-9,12-dienoic acid (13). JV.jHE
fig (methyl linoleate, 14). Z.{EE (stigmasterol,
15) . (8R,8'S,75)-4'-(3"-methoxyrhamnopyranosyl)
oxy-8'-hydroxy-3,3’,4-trimethoxy-8-hydroxymethyl-lign-
7,9"-lactone (16). Jirft, fL&%) 5~7. 104 11, 13,
14 ERNZHEYI T AR 2], (a8, 9. 12,
16 9 MBI 15 R A3 3

1 MR5NER

ZF-90 RS AE 2B A A (RN HOGAR
#5]); Bruker AV-400. Avance III 600 /% DRX-500
MR (B8 E Bruker A F]); 0474 HPLC (%
18 1200 R0 i % il % HPLC (ZEEHHLD;
HERERER (200~300 H, 5 &IELT) D; RPig
(20~45.40~60 pm, H 45 MCI gel CHP 20P(75~
150 ym, H A& ); Sephadex LH-20 ( Amersham
Biosciences, fii1:); iR E ISR GFoss (F &
WAL T ).

MRERZM T, SRR ER 2R AR 2
TRV = 7 56 B B0 48 5 9 KRN T Bk R A
"R ER Phyllanthus urinaria L. FT/4
2 RBESE

¥ E R R R (6 kg), VIR,
H 95% LT 2 RS WA B IR BOR, # FLIUET14
JEREIRIRE KR ES, WRIRHAmEE . B 4
B KA IE T BE A B, RBORRE T4, 54
TR AR B (40 @) BER LIRAALR B (100 )+
IETRERALIRE (80 g) DLAFHRMIKHAL. BElR
CTEHAL R I IEAHRE AT 3, A v kTR R & T
(40 1 10 © 1) BREZUEME, HLNBAIR LNE- H I
(100 2 1—0 1 1) BAEEVENAIEN TCL &l &JF
MEH T, 728 6 Nk A~F. B BZ 200~300
HARE AT (3, 4% — &P e- 2 (100 0 1—1 0 1)

R, & & FhE-HEE (30 0 1), Pre-HPLC
(CisHE, 18% HIEE- KO &, 15 24 54 5(12.5 mg);
2 A - HEE (25 0 1), Pre-HPLC (Cis#E:, 16%
HEE-7K0O il %%, /421659 3 (10 mg). 4 (30 mg).
C BIATERFAIE (200~300 H), 5 H k- H
(100 2 1—1 1 1) BREEGEML. & HHe-HEE (100 :
1) Vel T3 5 B4 Pre-HPLC (Cig#:, 20% FH -
KD #ISEFMLEY 8 (15 mg). 9 (12 mg). 10
(14mg). 11 (255mg); —EHE-HEE (40 0 1)
Vel A3 (0037 79 FE 2 Pre-HPLC (Cis FE, 18% F -
A HlsEEAEY 6 (11 mg). 7 (12mg).

D BAREIH il (200~300 H ), & H k-
HEE (100 @ 1—1 0 1) BEEEMEM. & P he-H g
(30 @ 1) WMt AT SR 43 FE 4 Pre-HPLC (Cis 4, 23%
HEE-AO %%, BEMEY 1 (1 mg); & H k-
HEE (25 1) MM 4 Pre-HPLC (Cig
¥, 27%TEE-K) %, [ENEY 2 (8mg).

e Tk A7 R P I A A €03, A ek - 1
A5 (100 1 10 : 1), FHILENHAEE-HFERS
(100 : 1—0 : 1), BHEEVEMEGIEN 8 M a~h.
b BRI, A ihEE-EEEE 488 (100 1 110 D
BEEEVENIAS b1~b5. bl ZRERFE IS Cf iimk-HE
R 2.1 100 : 1).Sephadex LH-20C & f5-HFEE 1 © 1)
Pre-TCL (A7 iik-T5HEH 4 © 1) 5 bl-1. bl-2, FH&
2 Pre-HPLC (Cis#E, 73%HEE-/K. 67%F EE-7K)
SRR A 13 (10 mg). 14 (12,5 mg); B2
ZnE A sk IR B A A T R R SR (80 1 1D
Sephadex LH-20 (& {j-HE# 1 1), Pre-HPLC (Cig
H, 57%HEE-K) BEHCAEY 12 (11 mg); B4 &
RERAE s, Aryhk-BE R /R (50 0 1) YR,
LBER BRI B A RS EY 15 (167 mg); D
BARF RGO CAmMmBE-BR A0 20 0 1),
Sephadex LH-20 (& {i-HEZ 1 : 1), Pre-HPLC (Cj3
¥, 63%HEE-/K) 1FEMAEY 16 (9 mg).

3 HmEE

AW 1: TEERG & (FIE), "H-NMR (400
MHz, CD;0D) 6: 6.96 (2H, s, H-2, 6); '*C-NMR (100
MHz, CD;0D) d: 169.4 (C-7), 145.0 (C-3, 5), 138.0
(C-4), 121.2 (C-1), 109.0 (C-2, 6). LA il 5 kK
EEA—FHY, BEEEY 1 NEETR.

&) 2. g i EE, "H-NMR (400 MHz,
CD;0D) 4: 7.39 (1H, d, J = 16.0 Hz, H-7), 6.90 (1H,
d, J = 2.0 Hz, H-1), 6.80 (1H, dd, J = 2.0, 8.0 Hz,
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H-5), 6.64 (1H, d, J = 8.0 Hz, H-2), 6.08 (1H, d, J =
15.8 Hz, H-8); '3C-NMR (100 MHz, CD;0OD) §: 171.1
(C-9), 149.5 (C-7), 147.1 (C-4), 146.8 (C-3), 127.8
(C-6), 122.9 (C-1), 116.5 (C-2), 115.6 (C-8), 115.1
(C-5). LA ¥R 5 CiikiE LA — 50, #es el
EW 2 AR .

&) 3. HEEHIRG & (F7), "TH-NMR (400
MHz, CD;0D) d: 7.09 (2H, s, H-2, 6), 4.68 (2H, q, J =
7.2 Hz, H-8), 1.24 (3H, t, J = 7.2 Hz, H-9); "*C-NMR
(100 MHz, CD;0D) 6: 167.2 (C-7), 146.2 (C-3, 5),
139.1 (C-4), 123.1 (C-1), 109.6 (C-2, 6), 60.1 (C-8),
15.1 (C-9). LA B 5 Sl iE B A — 500, drsk
EMEY) 3 N B TIRLER.

WEY 4. BEERRG & (FEE), "H-NMR (400
MHz, CD;OD) é: 7.06 (2H, s, H-2, 6), 4.97 (3H, s,
-OCH3); "BC-NMR (100 MHz, CD;OD) 6: 172.0
(C-7), 146.5 (C-3, 5), 139.4 (C-4), 123.7 (C-1), 110.6
(C-2, 6), 50.1 (C-8). LA b % b5 STk iE e A —
;U WS ENEY 4 NEETIRTEE.

&) 5. HEEHIRES & (FFEE), "TH-NMR (400
MHz, CDCl;) J: 7.89 (2H, d, J = 8.6 Hz, H-2, 6), 6.80
(2H, m, H-3, 5), 4.14 (2H, q, J = 7.0 Hz, H-8), 1.26
(3H, t,J = 7.0 Hz, H-9); C-NMR (100 MHz, CD;0D)
J9: 163.0 (C-7), 133.0 (C-2, 6), 122.4 (C-1), 116.0 (C-3,
5), 61.6 (C-8), 14.5 (C-9). LA L-Z i 5 sCikfis A —
O, MEEENAEY S N 4- AR TR

& 6: Tt HPIRY), "H-NMR (400 MHz,
CDCl3) 6: 7.72 (2H, dt, J = 3.5, 7.0 Hz, H-1, 2), 7.54
(2H, dd, J = 3.3, 5.7 Hz, H-3, 6), 4.09 (4H, d, J = 6.7
Hz, H-1', 1), 2.04 (2H, tt, J = 6.7, 13.5 Hz, H-2', 2"),
1.08 (12H, d, J = 7.0 Hz, H-3', 3", 4', 4"); '3C-NMR
(100 MHz, CD;0D) d: 167.5 (C-7, 8), 132.1 (C-4, 5),
130.7 (C-1, 2), 128.7 (C-3, 6), 71.5 (C-1', 1"), 27.5 (C-2/,
2),18.9 (C-3',4',3", 4" LA A 5 kAR S A —
O, WERAEY) 6 NABAR HIR 5T lH.

WEY 7. HEEEERY), "H-NMR (400 MHz,
CDCl3) 0: 7.71 (2H, dt, J = 3.7, 7.0 Hz, H-1, 2), 7.53
(2H, dd, J = 3.3, 5.7 Hz, H-3, 6), 431 (4H, t, J= 6.7
Hz, H-1’,1"),2.29 (4H, dd, J = 7.3, 14.8 Hz, H-2', 2"),
1.44 (4H, dd, J = 7.5, 15.0 Hz, H-3', 3"), 0.97 (6H, q,
J=17.0 Hz, H-4', 4"); BC-NMR (100 MHz, CD;OD)
J9: 167.1 (C-7, 8), 131.7 (C-4, 5), 130.3 (C-1, 2), 128.2
(C-3, 6), 64.9 (C-1', 1"), 29.9 (C-2', 2"), 17.8 (C-3',

3"),13.1 (C-4',4"). LA FEdf 5 SCifghoE F A —50,
WS ENEY T AR IR T .

&Y 8: HEH K, 'H.NMR (400 MHz,
CD;0D) 6: 5.82 (1H, s, H-2), 4.93 (1H, dd, J = 11.6,
6.2 Hz, H-4), 3.91 (1H, tt, J = 3.8, 11.2 Hz, H-6), 2.89
(1H, dd, J = 14.4, 2.6 Hz, H-8¢), 2.43 (1H, d, J = 5.0
Hz, H-8a), 2.70 (1H, m, H-5¢), 1.25 (1H, s, H-5a),
2.21 (1H, m, H-7e), 1.38 (1H, m, H-7a); “C-NMR
(100 MHz, CDs0D) 6: 176.2 (C-1), 174.4 (C-3), 113.4
(C-2), 81.6 (C-4), 67.7 (C-6), 43.6 (C-7), 36.1 (C-8),
25.3 (C-5). LA B3R5 SOk F A — 2100, i s
EWAY) 8 N (4R,6R)-2,3-dihydromenisdaurilide .

&Y 9: A A, 'HNMR (400 MHz,
CD;OD) 6: 5.83 (1H, s, H-2), 5.19 (1H, dd, J = 11.6,
6.2 Hz, H-4), 4.31 (1H, m, H-6), 2.81 (1H, m, H-8a),
2.81 (1H, m, H-8e), 2.68 (1H, m, H-5¢), 2.16 (1H, m,
H-7¢), 1.58 (1H, m, H-7a), 1.40 (1H, m, H-5a);
BC-NMR (100 MHz, CD;OD) 6: 176.5 (C-1), 175.7
(C-3), 112.9 (C-2), 81.1 (C-4), 66.6 (C-6), 41.9 (C-7),
34.1 (C-8), 24.1 (C-5). LA L%l 5 SC kR FE A —
HUT, MEENLEY 9 N (4R,65)-2,3-dihydro-
menisdaurilide

&M 10: B EEHIRES G (FEE), "TH-NMR (400
MHz, CD;0D) 6: 6.68 (1H, dd, J = 16.0, 6.0 Hz, H-8),
6.40 (1H, dd, J = 9.6, 5.2 Hz, H-7), 5.87 (1H, d, J =
18.2 Hz, H-2), 5.35 (1H, ddd, J = 12.7, 5.2, 1.7 Hz,
H-4), 4.61 (1H, m, H-6), 2.57 (1H, m, H-5¢), 1.81
(1H, m, H-5a); '*C-NMR (100 MHz, CD;0D) 6: 176.1
(C-1), 166.0 (C-3), 140.2 (C-7), 122.4 (C-8), 112.9
(C-2), 78.6 (C-4), 65.3 (C-6), 38.8 (C-5). LA -¥E 5
SCHR R TE B AR — M, M EAEY 10 R
aquilegiolide.

AW 11: FEERIRES & CFED, "TH-NMR (400
MHz, CD;0D) é: 6.69 (1H, dd, J = 16.0, 6.0 Hz, H-8),
6.40 (1H, d, J = 9.6 Hz, H-7), 5.91 (1H, s, H-2), 5.09
(1H, dd, J = 13.2, 3.6 Hz, H-4), 4.65 (1H, m, H-6),
2.90 (1H, dt, J = 10.0, 5.0 Hz, H-5¢), 1.59 (1H, m,
H-5a); '*C-NMR (100 MHz, CD;OD) 6: 176.0 (C-1),
166.4 (C-3), 146.2 (C-7), 120.5 (C-8), 111.6 (C-2),
80.2 (C-4), 67.4 (C-6), 41.2 (C-5). DL _E$¥5 5 TRk
TEFEAR—# 10, M @b A9 11 4 menisdaurilide.

& 12: e EMIRY), "H-NMR (400 MHz,
CDCl3) d: 5.41 (1H, dd, J = 6.4, 7.4 Hz, H-14), 4.15
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(2H, d, J = 7.0 Hz, H-15), 1.99 2H, t, J = 7.3 Hz,
H-12), 1.67 (3H, s, H-20), 0.87 (3H, s, H-16), 0.86
(3H, s, H-17), 0.85 (3H, d, J = 2.3 Hz, H-18), 0.84
(3H, d, J = 2.8 Hz, H-19); 3C-NMR (100 MHz,
CD;0D) d: 140.3 (C-13), 123.1 (C-14), 59.4 (C-15),
39.9 (C-12), 39.3 (C-2), 37.4 (C-4, 10), 37.3 (C-8),
36.5 (C-1), 32.8 (C-6), 32.7 (C-9), 28.0 (C-5), 25.2
(C-11), 24.8 (C-3), 24.5 (C-7), 22.7 (C-16), 22.6
(C-17), 19.7 (C-18, 19), 16.2 (C-20). LA %4 5~k
fRIEHAR— 2, B E AW 12 4 cassipourol.

&Y 13: AR, "H-NMR (400 MHz,
CDCl3) 0: 5.37 (4H, m, H-9, 10, 12, 13), 3.67 (3H, s,
H-19), 2.80 (2H, m, H-11), 2.32 2H, t, J = 7.6, 15.4
Hz, H-2), 2.05 (4H, m, H-8, 14), 1.63 (2H, m, H-3),
1.24~1.31 (16H, m, H-4~7, 15~18), 0.88 (3H, t,
J = 6.8 Hz, H-19); '3C-NMR (100 MHz, CD;0D) ¢:
179.5 (C-1), 131.0 (C-13), 130.0 (C-12), 128.2 (C-10),
127.7 (C-9), 34.0 (C-11), 31.9 (C-14), 31.6 (C-8), 29.8
(C-2), 29.7 (C-16), 29.6 (C-15), 29.4 (C-3), 29.2
(C-7), 29.1 (C-6), 27.2 (C-5), 25.6 (C-4), 24.7 (C-17),
22.7 (C-18), 14.2 (C-19). LA -Hi 5 ClkikiE FE A
— 2, WS EMAEY 13 N (9Z,12Z)-nonadeca-
9,12-dienoic acid.

tEY 14: TLEMHPIRY), 'H-NMR (400 MHz,
CDCl3) d: 5.36 (4H, m, H-9, 10, 12, 13), 3.67 (3H, s,
H-19), 2.77 (2H, t, J = 6.37 Hz, H-11), 2.31 (2H, t, J =
7.6 Hz, H-2), 2.05 (4H, m, H-8, 14), 1.62 (2H, m,
H-3), 1.36 (6H, m, H-15~17), 1.31 (4H, m, H-4, 5)
1.25 (4H, m, H-6, 7), 0.89 (3H, m, H-18); '3C-NMR
(100 MHz, CD;OD) §: 174.4 (C-1), 130.2 (C-13),
130.1 (C-9), 128.1 (C-12), 127.9 (C-10), 51.5 (C-19),
34.2 (C-11), 31.6 (C-14), 29.6 (C-8), 29.4 (C-2), 29.1
(C-7, 15, 16), 27.2 (C-5, 6), 25.6 (C-4), 24.9 (C-3),
22.6 (C-17), 14.1 (C-18). VA %l 5 ChkfiE A
— ), WS TEA G 14 TR F I

&) 15: [t g i (R 418D, 'TH-NMR (400
MHz, CDCl;) d: 5.35 (1H, d, J = 5.0 Hz, H-6), 5.15
(1H, dd, J = 8.8, 15.2 Hz, H-6), 5.02 (1H, dd, J = 8.8,
15.2 Hz, H-22), 3.52 (1H, m, H-3); “C-NMR (100
MHz, CD;OD) ¢: 140.8 (C-5), 138.3 (C-22), 129.3
(C-23), 121.7 (C-6), 71.8 (C-3), 56.8 (C-14), 56.0
(C-17), 51.3 (C-24), 50.2 (C-9), 42.4 (C-4), 423
(C-13), 40.5 (C-20), 39.8 (C-12), 37.3 (C-1), 36.5

(C-10), 36.2 (C-25), 31.9 (C-2, 8), 31.7 (C-7), 29.2
(C-26), 28.3 (C-16), 25.4 (C-28), 24.3 (C-15), 21.1
(C-21), 19.8 (C-11), 19.4 (C-19), 19.0 (C-27), 12.3
(C-29), 12.1 (C-18). LA - #¥s 5 STk iE H A —
H, W EEY 15 AE .

tEY 16: AERE A&, "H-NMR (600 MHz,
CDs;0D) ¢: 7.05 (1H, d, /= 8.2 Hz, H-5"), 6.98 (1H, d,
J = 1.8 Hz, H-2'), 6.84 (1H, d, J = 8.2 Hz, H-5), 6.85
(1H, dd, J = 8.2, 1.8 Hz, H-6'), 6.59 (1H, dd, J = 8.2,
1.8 Hz, H-6), 6.41 (1H, d, J = 1.8 Hz, H-2), 5.34 (1H,
d, J = 1.6 Hz, H-1"), 5.11 (1H, d, J = 9.2 Hz, H-7),
3.95 (1H, dd, J = 11.4, 7.4 Hz, H-9a), 3.80 (3H, s,
3-OCHs), 3.78 (3H, s, 4-OCHs), 3.65 (3H, s,
3-OCH3), 3.61 (1H, dd, J = 11.4, 4.8 Hz, H-9b), 3.53
(3H, s, 3"-OCH3), 3.31 (1H, d, J = 13.2 Hz, H-7'a),
3.05 (1H, d, J = 13.1 Hz, H-7'b), 2.45 (1H, m, H-8),
1.21 (3H, d, J = 6.3 Hz, H-6"), 3.86~4.28 (4H, m,
H-2"~5"); “C-NMR (150 MHz, CD;OD) &: 180.1
(C-9"), 152.0 (C-3'), 151.8 (C-3), 150.6 (C-4), 146.0
(C-4"), 132.8 (C-1"), 132.9 (C-1), 124.7 (C-6'), 120.6
(C-6), 120.2 (C-5"), 116.5 (C-2'), 112.8 (C-5), 110.7
(C-2), 101.8 (C-1"), 82.9 (C-7), 82.1 (C-3"), 79.4
(C-8'), 72.9 (C-4"), 70.8 (C-5"), 68.3 (C-2"), 61.6
(C-9), 60.6 (3"-OCH3), 58.6 (3'-OCH;), 57.8
(4-OCH3), 56.4 (3-OCH3), 51.6 (C-8), 42.8 (C-7"),
18.0 (C-6"). VA L% 5 SCffhoaE FA — (), i
BB 16 A4 (8R,8'S,7S)-4'-(3"-methoxyrhamno-
pyranosyl) oxy-8'-hydroxyl-3,3',4-trimethoxy-8-hydroxy
methyl-lign-7,9'-lactone .
4 g

AHIF TN T BRI LB U RS R < R A L
AT T REM D E, BE T 16 MLaw, s
Y 5~7. 10, 11, 13, 14 N E RN ZEY 55 B 15
2, tb&Y 8. 9. 12, 16 NERMiIZBEEYHE
WA BEER], AW 1. 2~4 NZWmIED, T
ZWZ AAPEERER;: et 8~11 NN
FUAEY), A CERGE! I B bR g ks et
NERZM R T A AR B 2 W 2R A M A A RS S5
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