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A1 S AL 1L 5T

ek, FARE, KKE, 2445, 8"
(R KRF BHFR RAGYAGAGZHBRELEZEF, LK 100191)

(WE] BRI ARG FE R IET 5. ik R R Sephadex LH-20 % Bt ilf 1743 B3 4l
b, It H, " C-NMR  MS 4538 7 ik S e 450 . @R B T 17 M S, o e 2 6 4>, 43 51 4 2% H R (benzoic
acid, 1) , %f #2 FL 78 I ¥ (4-hydroxy benzaldehyde,2) , 7 & /% ( coumaric acid,3) , Jfi JLZSHER ( protocatechuic acid,4) , 7% T ( gal-
lic acid,5) , X} # I8 H R (4-hydroxy benzoic acid,6) ;& N LG4 6 4>, 435l 2~ 3-M5| Wk FH % ( 3-indole carboxaldehyde,7) ,3-15]
FIi% (3-indole carboxylic acid,8) ,4-F3&-(1,2,3)-=mk [ 4-methyl-(1,2,3) -triazole,9 |, JR W% BE (uracil ,10) , 75k % ( nicotinam-
ide,11) , (2S,E) -N-[ 2-23£-2-(4-FHIK) Z Wk 1 Bl B BE A% { (25, E) -N-[ 2-Hydroxy-2-( 4-hydroxyphenyl ) ethyl ] ferulamide , 12 | ;5
NHAZE R, (+)-FEE M EE] (+ ) -dehydrovomifoliol ,13 ], TF =+ —45 ( hentriantane 14 ) , 8-45 i ( B-sitosterol , 15 ) ,

FERATR (palmitic acid,16) ,§% b ¥ (daucossterol ,17) . Z518 . IFE LS Y E IR NZEMY) 0 553,

[REIRA]  B/KALE A BER ;& N LGS 5k

AR, N4 AR EUBURE 3 VR SRR
%, HEERRE} Urticaceae ¥ 7K AL J& Y0 A1 1 =% Pilea
cavaleriei subsp. cavaleriei {43 , 8N K, ff F Bk
W, FEE ARG AR )TV BN AR,
W, PR, B G PV RE LR 0% T b Lk R 0 2
Bo FHT I AL , Il 4%, AT 400003 , e 2, i
bR o RGP 2 ) ik, B
P, 7K R PTG T il AR, s 245 A% S50 5 73 3 SCHik
[2-3 4, AR AEIE R B IRy Itias % df —
ESTRL &4 Mk, HAb s i ok WARIE . T R
W5 L7 380RE OG ) ) B il AR S O AR 27 i
IFREATHESE , WAT ISR 25 46F BRI vh oy 2 2
17 AMEEY, B E B A 4 845 3,
1 AR FR R

XT-4 B G G0 s A%, W BE 3+ AR A% IF 5 Finnigan
TRACE MS #IFii%4% ; Bruker AM 400 RIA% i $E4R AL
(TMS f% P #1) ; Rudolph Research AA-10R % Jig )
1% ;Jasco MD-1501 2 e A% U AH 4 3 s Rk (2 (5,
TEAAE A3 ) o B AL T 7 i ; Sephadex LH-
20 &y GE Healthcare 7= i s MCI A &R B A: 4)A FR
/NS VT = D A R SR EER T R R R =
S pSa g L

[WEHS] 20120217010
[BEMEE] ~ 3, Tel: (010) 82801592, E-mail ; lianghong @ bj-

mu. edu. cn

AIHERZG T 2009 42 7 FR HTPUHINT &
I BE 2505 B T A I A M N SRR KA
JEAEYIAINSE P. cavaleriei subps. cavaleriei B 4=%E
FrAC (NME20090701 ) 7 75 75 b 5% K57 24 % B K 9K
LYoy 3
2 REUrE
AHRSEAHE 10 kg 0I5 , T 95% L5 T4
W, 2578 ] 50% SRS IR, & IF B O, W4 T
PRSI ERE (620 g) Wi B B Tk ]
Ak LR CERFANE T A, IO 51, 459 31
IR (235.0 g) , LR CERHR 3 (35.0 g) FNET
BEHS 4 (175.0 g) o MR TR (32.0 g) Rk MK
G (=P Ge- R 1501 ~ 1:5) BREEVE AR 21 7
AP (Fr. A ~F), Fr. A(4.2 g) ZrERH: (i
AWML 600 1 ~ 12 1) B BEVEML, Ui 73 Fr.
A-12 ~Fr. A-14%2: HPLC 45 (25% P EE) 1524k &
P 1(7.3 mg),2(12.5 mg),7(2.8 mg) 1 13(3.3
mg) ;Fr. B(4.4 g) 2k B €433 (= 50 H be- i
30:1 ~1: 1) B VR, Wis Fr. B8 ~ Fr. B9 &
Sephadex LH-20 ( 1) 4fifl, , J5 28 HPLC 4% (50%
HEE) #2154 3(6.1 mg) A1 8(8.2 mg) , i 7
Fr. B-10 ~ Fr. B-18 4 Sephadex LH-20( HI i) 4lif,
LAY 9(12 me) ;Fr. C(1.5 g) &RE A 0
(= P Be-H I 200 1 ~ 10 1) B VR, i 20
Fr. C-18H ez HBEmE 4 ATk 4(11.0 mg)
F110(10.0 mg) , sy Fr. C-11 ~ Fr. C-17 42 HPLC
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afifk, (50% W) 15 246549 5 (11.0 mg) F1 11
(15.8 mg) , 4y Fr. C-19 ~ Fr. C-24 £ HPLC #4ifk
(50% A g ) 53454 12(10.3 mg) ;Fr. D(2.8
g) SREAEEAE (=T e-FEE 1501 ~1:3) B
YEI, W4y Fr. D-6 ~ Fr. D-14 2 HPLC 4% (50%
) 13265 6 (7.5 mg) o A7 ilEAR /) (230. 0
g) ZRERATE L, A M- TR 4R (2001 ~1:5)
BEEEVEMG, 1558 8 a1 ~ V), 4143 1 (21.1
g) SRk CHE (L (A k- DI R 5001 ~ 10: 1) A EE Y
W, 1-1 ~ 1 -8 hiiEL O IR LR E 45 g1k
G 14(60.0 mg) ; 444 M (35. 1 g) S fk e (3%
(AIMEE-PIER 105 1 ~ 12 1) BREEVEML, Wi W-12 ~
20 Hf AR EE B, 48 PR £ TR T 45 iS4k
A1 15(30.0 mg) s 41V (25. 1g) 2 MCI(70% ~
100% W) Bp BEGEMG , 15380 4 e (V-1 ~ IV4) |
IV-2(4.2 g) ZRERAT: to 3k (A v BE-PI R 8: 1) e,
BALE Y 16 (20.0 mg) ; 2H 43 T (45.1 g) 42 MCI
(50% ~100% HiEs) #6 B2 Ve B, 15 3 4 A0 o0
(V-1 ~VII-4) ,VII-1(7. 8 g) 4k fiss b £ i ( =& H
Pe-FEE 1551 ~2: 1) BREE VR, 151669 17 (30.0
mg) o
3 ZESE

a1 ot R RE R (&) ,mp 121 ~123
°C ,'H-NMR ( CDCl,,400 MHz) §:12.66 (1H, br s,
-COOH),8.14 (2H,d, J =8.0 Hz, H2,6),7.63
(1H,t,J =8.0 Hz,H4),7.49(2H,t,J =8.0 Hz,
H-3,5);"” C-NMR ( CDCl,, 100 MHz) &: 172.5
(-COOH) ,133.8(C4),130.2(C-2,6),129.3 ( C-
1),128.5(C-3,5), VI L%l 5 3Clk [ 4 ] fig i A
— 30, B A ARHTR .

ey 2 A4, H-NMR (CD, OD, 400
MHz) §:9.78 (1H,s,-CHO),7.79 (2H,d,J =7.7
Hz,H2,6),6.94 (2H,d, J =7.7 Hz, H3,5);
"C-NMR ( CD, OD, 100 MHz) §:192.9 (-CHO),
165.2(C4),133.5(C-2,6),129.0(C-1),116.9
(C-3,5) LA LBl 5 Sk [5 ] e — 3, %08 X
PRI

&3 [ E &, H-NMR ( CD, OD, 400
MHz)6:7.62(1H,d,J =16.0 Hz,H-7) ,7.47(2H,d,
J=7.8 Hz,H2,6),6.83(2H,d,J =7.8 Hz, H-3,
5),6.30 (1H, d, J = 16.0 Hz, H-8); "C-NMR
(CD,0D,100 MHz) §:171.1(C-9),161.2 (C4),
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146.6(C-7),131.1(C-2,6) ,127.3(C-1),116.8(C-
3,5),115.8(C-8) . VU %5 Sk 6 ] iziE —=k,

k&% 4 A @ E K, H-NMR (CD; 0D, 400
MHz)§:7.47 (1H,br s, H-2),7.46 (1H,d, J =8.4
Hz,H-6),6.82(1H,d,J = 8.4 Hz, H-5) ;" C-NMR
(CD,0D, 100 MHz) §:170.3 (-COOH) , 151.6 ( C-
4),146.1 (C-3),124.0 (C-6),123.1 (C-1),117.8
(C-2),115.8(C-5) . LA %R 53007 | figad A
— 3, SE N LR .

EWS  HEBK, FeCl N 2, EI-MS
m/z 170(M* ") ;'"H-NMR( CD,0D,400 MHz)§:6. 99
(2H,s,H-2,6) . DL b 8cds 5 SCmk [ 8 ] el Je A —
BB ERNEETR

& 6 [ E A&, H-NMR ( CD, OD, 400
MHz) §:7.90(2H,d,J =8.0 Hz,H-2,6) ,6. 83(2H,
d,J=8.0 Hz,H-3,5) ;" C-NMR(CD,0D, 100 MHz)
5:170.2 (-COOH ), 163.3 (C4),133.0(C-2,6),
122.9(C-1),116.0(C-3,5) . LA F &4 5 SCik
(9 [l —3, S MR ER R

&7 BAE A, H-NMR (CD, OD, 400
MHz) §:9.91 (1H,s,-CHO),8.18 (1H,d,J =7.6
Hz,H4),8.12(1H,s,H2),7.50 (1H,d, J =7.6
Hz,H-7),7.28 (2H, m,H-5,6) ;" C-NMR ( CD, 0D,
100 MHz) §:187.4(-CHO),139.7(C-2),139.0(C-
9),125.7(C-8),125.0(C-6),123.6(C4),122. 4
(C5),120.5(C-3),113. 1(C-7) . VA EEEIR S
SCHR[ 10 | 41—, 2850 0 3-5| W EE

A 8 [ fE 4, H-NMR ( CD, OD, 400
MHz) §:8.09(1H,d,J=7.2 Hz,H4),7.97(1H,s,
H-2),7.45(1H,d,J=7.2 Hz,H-7) ,7.20(2H, m, H-
5,6);"C-NMR ( CD,0D, 100 MHz) §&: 169.3
(-COOH) ,138.2(C-8),133.4(C-2),127.6(C9),
123.6(C-5),122.4(C-6),122.1(C4),112.9(C-
7),108.8(C-3) . LA b gt 5 3k [ 11 ] il —
3, Y8R 3R W HTER

&9 R AR K, EI-MS m/z 83
(M* ") ;'"H-NMR(CD,0D,400 MHz)§:7.24(1H, s,
H-5),1.87 (3H,s,4-CH, ) ;" C-NMR ( CD, OD, 100
MHz) §:139.1(C4),110.5(C-5),12.1(4-CH,),
YE Oy A-HBE-[ 1,2, 3 ]- =M R SO IR I ARG
G
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A 10 (@ E A, H-NMR ( DMSO-d, , 400
MHz)6:11.01(1H,s,NH),10.81(1H,s,NH) ,7. 39
(1H,t,/=7.2 Hz,H-6) ,5.45(1H,d,J =7.2 Hz, H-
5) ;" C-NMR ( DMSO-d, , 100 MHz) §:164.3(C4),
151.5(C-2),142.1(C-6),100.2(C-5) . Dk I %4
5 SCHR[ 12 T HiE—35, S0 A IR IE .

&Y 11 [ E AR, H-NMR ( CD, OD, 400
MHz)8:9.04 (1H,br s, H-2),8.71 (1H,d,J =4.2
Hz,H-6),8.31(1H,d,J=8.0 Hz,H4),7.56(1H,
dd,J =8.0,4.4Hz, H-5) ;" C-NMR ( CD, OD, 100
MHz) §:169.8 (-CONH, ), 152.9(C-2),149.5( C-
6),137.3(C4),131.5(C-3),125. 1(C-5) . Lk L%k
it 5 SCHRL 13 ] 4l — 30, S AR

A& 12 BRI E . [al) +200.3
(¢ 0.25,CH,OH) ; HR-ESI-TOF-MS m/z 328.229 3
[M-H] ,352.178 7[M +Na] * ;'H-NMR( CD, 0D,
400 MHz) §:7.47(1H,d,J =15.6 Hz,H-7),7.25
(2H,d,J =7.6 Hz,H2',6"),7.14(1H,s,H-2),
7.04(1H,d,J =8.0 Hz,H6),6.81 (1H,d,J=8.0
Hz,H-5),6.79(2H,d,J =7.6 Hz,H-3',5"),6.48
(1H,d,J=15.6 Hz,H-8) ,4.75(1H,t,J =5.2 Hz,
H-7"),3.89 (3H, s, 3-OCH,), 3.55 (1H, dd, J =
13.6,4.4 Hz,H-8"a),3.48 (1H,dd,J =13.6,7.6
Hz,H-8'b) ;" C-NMR (CD,0D, 100 MHz) §:169.5
(C-9),158.1(C4"),149.9(C-3),149.3(C4),
142.3(C-7),134.8(C-1"),128.5(C-2",6"),128.3
(C-1),123.3(C-6),118.7(C-8),116.5(C-5),
116.2(C-3",5"),111.6 (C-2),73.5 (C-7"), 56. 4
(3-OCH,) ,48.3(C-8") . LAl ¥c¥i 5 ek 14 ] 43
— 3, BN (28, E)-N-[2-5 Jk-2-(4- 1 B A) &
fifs | Bl R E R .

& 13 A g, (o) +120.3 (c
0.10,CH,OH) ;'H-NMR ( CD,0D,400 MHz) §:7. 02
(1H,d,J=15.6 Hz,H-7) ,6.45(1H,d,J =15.6 Hz,
H-8),5.96(1H,s,H4),2.63(1H,d, ] =16.8 Hz,
H-2a),2.33(3H,s,H-10),2.30 (1H,d, J = 16. 8
Hz,H-2b),1.92(3H,s,H-13),1.08 (3H,s,H-11),
1.04(3H,s,H-12) ;" C-NMR ( CD,0D, 100 MHz) §:
200.7(C-9),200.4(C-3),164.6(C-5),148.3(C-
7),131.7(C-8),128.1(C4),80.0(C-6),50.5(C-
2),42.7(C-1),27.6(C-10),24.8(C-12),23.5(C-
11),19.2(C-13) o LA E%ds 5 0k 15 ] i —2L,

WA+ ) - R A B e,
E 14 AR (LR OBE) , mp
67 ~69 C, EI-MS m/z 436 (M* );' H-NMR

9

(CDCl,, 400 MHz) &.:0.89 (6H,t,J = 6.4 Hz,
-CH, x2),1.27(58H,br s,-CH,-x29) . i I ¥4z
5 3CHRL16 ] il — 2, 285 ik =+ —Fi.
a5 FJE R RS (HEE) , mp 137 ~
138 °C , Liebermann-Burchard Jz iy S 4T W (2% 75
GGG AEM . EI-MS m/z 414 (M*7) . 5 B-#
Pt BE 2 B RE— 30, S50 0 B-4 H B

G 16 AR, B W RN A (B
), EI-MS m/z 256 (M* ") ;' H-NMR ( CDCI, , 400
MHz)§:2.35(2H,t,/ =6.0 Hz,H-2), 1. 64(2H, m,
H-3),1.26(24H,br s,H4 ~15),0.88 (3H,t,J =
5.6 Hz,H-16) ;" C-NMR ( CDCl, , 100 MHz)§:179. 5
(C-1),33.9(C2),31.9(C-14),29.7 ~29. 1 (C4 ~
13),24.7(C-3),22.7(C-15) ,14. 1 (C-16) ; L% I %K
P 5 CHR[ 17 ] 8 — 20, % A FRHE R .

EW 17 [ RE K, mp > 300 °C, Lieber-
mann-Burchard i BH M. 588 1 XTI S
2, P RE—20, B 8 M

[ & 3Hk]

1] ITHRETE . AR B (M. i DR
AR, 1986 :604.

(2] J7P98 AT, RGBT kA FEIM]. mT ) TR
B Rk, 1970 :224.

(3] MTHHMNARER. EHRRES () [M]. BT /T H
X 1A J5,1972 :18.

(4] bk, 2B2sE, D6, . KIS S8 324 1 A2 LA B 5T
[J]. REF=WaFsE 5K ,2009,21 (3 ) :9.

(5] 28l X040k, BARE 55 (T B irss[ ] #
i AT A 2, 2009,17(6) :617.

(6] XUEW L BRI, X PEte. LB A BrIE[ ). h2itt,
2005,28(4) :288.

(7] FFEE PR, EDOGHE, % BB A= )],
24,2011 ,42(12) :2410.

[ 8] MG, BRI, M, . 22 R A A2 a0 B A e
WEMELT]. P A ¥ 41%,2010,18 (4) :445.

(9] Bk, @307, %505, % IR RS (1)
[J]. TRBHZARIR2E% 40 ,2001,18(4) :266.

[10] sk5%, M2 m, HtE. AP ntse (1], g
#t,2007,30(5) ; 588.

(11] 24, 2l AR AL, 56, W9 B3P 2E I8 Hypocreales sp.
Mfe2F LA rsE )], TR ,2008,32(11) :51.

(12] ERiT,BER, P, % BRALFER0ET]. PE
HhzhZ4 7k ,2005,30(10) ;763.

- 2583 -



537 B 17 H @\ I:I:l El ':I:' éﬁ ,% ‘tcli: Vol. 37 ,Issue 17

2012 4£9 H Cf}’/ China Journal of Chinese Materia Medica September,2012
[13] BRI, 298, B ik, 25 27 A v G Ak 27 g0 B T i the leaves of Cucumis sativus. [J]. Chem Pharm Bull ,2007,55
FEPE(T) [J]. KRR WRER 59K ,2009,21(3) 441, (1):133.
[14] Marina D G, Lucio P, Raffaella P, et al. Cinnamic acid amides [16] FEBE, 1. /N =2 b2z A e [ 1], i E 22 4
and lignanamides from Aptenia cordifolia [ J]. Tetrahedron, 75,2008 ,43(24) :1852.
2006, 62 (12):2877. [17] i, Hipte Wi, 45, 83 I 3 A 2% 143 Y
[15] Hisahiro K, Masaki B, Toru O. Two New Megastigmanes from 3E[J]. HPEEEEZY),2002,90(6) ;11.

Chemical constituents of Pilea cavaleriei subsp. cavaleriei

REN Heng-chun, QIN Ri-dong, ZHANG Qing-ying, CHENG Wei, LIANG Hong"
(State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Sciences ,
Peking University, Beijing 100191, China)

[ Abstract] Objective: To investigate chemical constituents from folk herb Pilea cavaleriei subsp. cavaleriei. Method: The
compounds were separated and purified by silica gel, Sephadex LH-20 and the like. The structures were identified by spectral methods
such as '"H, "C-NMR and MS. Result: Seventeen compounds were isolated and identified as benzoic acid(1) , 4-hydroxy benzalde-
hyde(2), coumaric acid(3), protocatechuic acid(4), gallic acid(5), 4-hydroxy benzoic acid(6), 3-indole carboxaldehyde(7),
3-indole carbo-xylicacid(8) , 4-methyl-(1,2,3)-triazole(9) , uracil(10), nicotinamide (11), (2S,E) -N-[ 2-hydroxy-2-(4-hydroxy-
phenyl) ethyl] ferulamide(12), ( + )-dehydrovomifoliol(13) ,hentriantane(14) , B-sitosterol(15) , palmitic acid(16), daucossterol
(17), respectively. Conclusion: All compounds were obtained from the genus for the first time.

[ Key words] Pilea; P. cavaleriei subsp. cavaleriei; phenolic acids; nitrogenous compounds; monoterpene
doi;10.4268/cjemm20121715
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