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Chemical constituents of Pilea sinofasciata
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Guangxi Key Laboratory of Tradtitional Chinese Medicine Quality Standards, Guangxi Institute of Traditional Medical and

Pharmaceutical Sciences, Nanning 530022, China

Abstract: Objective To study the chemical constituents of Pilea sinofasciata. Methods Column chromatography, such as silica gel,
Sephadex LH-20, and preparative HPLC, was used to isolate and purify the compounds. Spectroscopic methods like MS, "H-NMR, and
13C-NMR, and the physical constants were used to elucidate their structures. Results Nineteen compounds were isolated from 95%
ethanol extracts of P. sinofasciata, including a-tocopherol (1), stigmasterol (2), epihernandulcin (3), hernandulcin (4), benzoic acid (5),
ethyl linolenate (6), ethyl hexadecanoate (7), a-amyrin (8), palmitic acid (9), behenic acid (10), adenosine (11), indole-3-carboxylic
acid (12), protocatechuate (13), gallic acid (14), betulinic acid (15), oleanolic acid (16), potassium nitrate (17), diosmetin
7-0-B-D-glucopyranoside (18), and 3-O-B-D-xylopyranosyl (1—2)-p-D-glucopyranosyl-28-O-B-D-glucopyranosyl oleanolic acid
(19). Conclusion All of the compounds are isolated from the plant for the first time.
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HL5 ¥4 7KAE Pilea sinofasciata C. J. Chen, N4
HWREL, HZ . KRR, KHED KEH. Bk,
HNFMEL (Urticaceae) ¥R7KA{EJE Pilea Lindl. FH ik
RKAEH S, A TRET P 5. IR
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e rRe & A 2. B 2K, . BR.
AR HF R W HERIMEZ MU .
ARSI B0 R 1A V8 7K A 4 B £ T B B 1R A 27 1
AT T REMA, HEEE T 19 MEEW, 5
WA o-4 F M Ca-tocopherol , 1) . H & BE
(stigmasterol, 2)+ epihernandulcin (3)+ hernandulcin
(4). ZKHTR (benzoic acid, 5). WHRIHR Z.HE (ethyl
linolenate, 6). T /NER LI (ethyl hexadecanoate,
7). a-FE K5 Co-amyrin, 8). FRAHER (palmitic acid,
9). - —Jth& (behenic acid, 10). I (adenosine,
11). M|W-3-H R (indole-3-carboxylic acid, 12).
JRJLASER (protocatechuate, 13). % & TR (gallic
acid, 14). EHEERR (betulinic acid, 15). FHUR
2 (oleanolic acid, 16). FHERHH (potassium nitrate,
17) . & MK & -7-0-B-D- 7 % ¥ ( diosmetin
7-O-B-D-glucopyranoside, 18). 3-O-B-D-ML A HE
B (1-2)-B-D- M M5 3] %1 B - 5 OR IR -28-0-B-D- itk
I 78] 28] BE RS 7 [3-O-B-D-xylopyranosyl (1—2)-B-D-
glucopyranosyl-28-0O-3-D-glucopyranosyl oleanolic acid,
19]. A WA E IRNZEYI 5 85153,
1 XEEHR

RE-52A BN 28 ) AN C Lifg 050 AR A A s
I X4 3 mAC CRERERIEDG AT )
Bruker DRX-500 MHz i S %M FLARA (18 [ A &
LA F]D; Bruker AM-400 MHz i S AZ R LR (48
[ 41 4 55 A 7] ); Agilent 5973N UM (it / DU ZAT i
WA (EEZHERAT]D; Sephadex LH-20 7]
FREERE (Ffi i Pharmacia Biotech A#]); A0
AR Ol AR T Bl e L A P A
B R o At

A KIEERE, RETT HE A, &7 fd
= 24 Bt 58 e 4] I 5% A 245 i 465 58 N 5 R BHA 7K e
JE R V54 /KAE Pilea sinofasciata C. J. Chen.
2 RERESE

FRA VR KA B B 5 UIRE, BRI 15 kg, &
95% L REIRIAHZI 3 Ik, BRIk 2h, JEL, &FF1RHK
W BN ORE RT3 SRR . B SRS AU
KB G, MR AL BERR £ 08 15 T EEAEHL,
WIS TR, 1540 THEES AL 869 g+ BEIR £ IEHAL 39 g
AIIE T BEHAL 210 g

BUA AL 869 g EATREIRAT: il or &8, £
TEE-FEER 2.5 (100 2 0—1: 1) BEEEME, JL1535)
164 Nitor. ArHEE-BRIR AW (95 1 5) YEMi

AT (5 50 5, 15265 1 (43 mg).
Al -BE R 2,18 (90 © 10D Peli &k ;e AT REAL
S BEARAY) 2 (100.0 mg)- 3 (25.3 mg).
4 (39.4mg).

INEE R CLBEERAT 39 g BMATRERR AL (it 4> 39, 1
THEE-BSES 2.0 (100 © 0—1 1) BEFEFEML, 500 mL/
B3, FA5 2 512 M4y, H TLC )2 Gig 3k TR,
W RE(EAIEETE SRS A I, 193 E1~ES 4455
El #4r& R R A il S G 2L &4 5
(9.1mg)+ 6 (15mg) M7 (12mg). E2 #Br&kE
e HAE ik pe IS 240 &4 8 (11 mg). 9 (24 mg)
10 (15 mg). E3 #MrErER A i Fl Sephadex
LH-20 % S A i i 2 0 B alifb 5 2064
11 (16 mg) M 12 (7 mg). E4 A rERi it
M1 Sephadex LH-20 % SEHE LR AT (0 1% e it 7 2515
FLEY 13 (8 mg). 14 (10 mg). E5 #fr 4 REK
H FE 3 7 25453 2010 &4 15014 mg)F1 16(10 mg) .

BOE TR AR E 136 g, FIKIGME, @i L
FE, 22 D101 BURALBH G 70 5943 3] 90% L BE. 60%
LI 30% L FERIK 4 ARy o AP BiAF 2K
BAGIRG MLAEY 17 (3.2 2. 60%LEEER 7
2 [ REIRFE A (300~400 H ) A4 A (it
AT BEAFMLEY 18 (12 mg) A119 (9 mg).

3 HMmEE

G 1: IR EIARYD, EI-MS m/z: 430 [M].
'H-NMR (500 MHz, CDC13) d: 4.22 (1H, s, -OH),
2.61 (2H, t, J = 6.5 Hz, H-4), 2.19 (3H, s, H-10), 2.14
(6H, s, H-5a, 7a), 1.23 (3H, m, H-2a), 0.87 (6H, m,
H-12'a, 13'), 0.84 (3H, m, H-8a), 0.83 (3H, m,
H-4'a); '*C-NMR (125 MHz, CDC13) d: 145.5 (C-8a),
144.5 (C-6), 122.6 (C-8), 120.9 (C-7), 118.5 (C-5),
117.4 (C-4a), 74.5 (C-2), 39.8 (C-1'), 39.4 (C-11"),
374,373 (C-3', 5, 7,9, 32.8, 32.7 (C-4', 8), 31.6
(C-3), 27.9 (C-12'), 24.8, 24.4 (C-2', 10"), 23.8 (C-2a),
22.7,22.6 (C-12a, 13"), 21.0 (C-6), 20.8 (C-4), 19.7,
19.6 (C-4'a, 8'a), 12.2 (C-7a), 11.8, 11.3 (C-5a, 8b). LA
RS SRR IE A, MR EY 1N
o-E B .

e 2. TLEERG & ChIMEE-BEER 258D,
mp 145~146 C, AT LBk A &5 R
M5 Pil. TLC 2 it 10%KmiEnHs &
LT3 55, Liebermann-Burchard [ v £ [FH P
(R—2 W50, RIDZWAEVTT RN SR EE
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Y. 558 BN E R —SuE E R BRI, RE
HEe—8, HEAEWMHR, BEFENEESRT
b, WSEEWEY 2 AHE B,

&Y 3: LEHIRY . EI-MS m/z: 236 [M]"s
'H-NMR (400 MHz, CDC13) d: 5.83 (1H, brs, H-2),
5.06 (1H, brs, -OH), 5.07 (1H, brt, J = 7.5 Hz, H-4"),
2.34 (1H, dd, J = 4.4, 14.0 Hz, H-6), 1.94 (3H, s,
H-7), 1.64 (3H, s, H-6'), 1.58 (3H, s, H-7"), 1.17 (3H,
s, H-8"); *C-NMR (100 MHz, CDC13) : 203.6 (C-1),
127.3 (C-2), 163.7 (C-3), 31.5 (C-4), 22.0 (C-5), 55.2
(C-6), 24.1 (C-7), 74.3 (C-1"), 36.8 (C-2'), 22.0 (C-3"),
124.5 (C-4), 131.4 (C-5'), 25.7 (C-6"), 17.6 (C-7"),
25.3 (C-8"). VL H¥a 5 sCakiRkiE A —5007,
WA 3 N epihernandulcin.

&Y 4: EEHIRYI. EI-MS m/z: 236 [M]".
'"H-NMR (400 MHz, CDC13) 6: 5.88 (1H, brs, H-2),
5.30 (1H, brs, -OH), 5.11 (1H, brt, J = 7.1 Hz, H-4"),
2.41 (1H, dd, J = 4.4, 14.0 Hz, H-6), 1.96 (3H, s,
H-7), 1.68 (3H, s, H-6'), 1.62 (3H, s, H-7'), 1.17 (3H,
s, H-8"); *C-NMR (100 MHz, CDC13) J: 204.4 (C-1),
127.3 (C-2), 164.2 (C-3), 31.2 (C-4), 24.9 (C-5), 51.8
(C-6), 24.1 (C-7), 74.2 (C-1"), 40.1 (C-2'), 21.4 (C-3"),
124.2 (C-4), 131.5 (C-5'), 25.6 (C-6"), 17.5 (C-7"),
23.4 (C-8"). VL EH¥E5 SCikiRiE AR —207,
KN AY) 4 N hernandulcin.

&Y S5 LEEIREE (FED. EL-MS m/z:
122 [M]". '"H-NMR (500 MHz, CDCl3) §: 8.14 (2H,
d, J=17.5 Hz, H-3, 7), 7.63 (1H, t, J = 7.5 Hz, H-5),
7.48 (2H, t, J=17.5 Hz, H-4, 6); '*C-NMR (125 MHz,
CDC13) 6: 172.5 (C-1), 129.4 (C-2), 130.7 (C-3, 7),
128.5 (C-4, 6), 133.8 (C-5). LA E¥3E 5 ClkiRiE®
A, WMEENEY S NEREK.

thE&Y 6: FEMARY) . EI-MS m/z: 307 [M—
H]". 'H-NMR (500 MHz, CDCls) 6: 0.88 (3H, t, J =
7.0 Hz, -CH3), 2.28 (3H, t, J = 7.5 Hz, COOCH,CH3),
4.11 (2H, q, J = 7.5 Hz, COOCH,CH3), 5.31~5.39
(6H, m, 3X-CH=CH-); '3C-NMR (125 MHz, CDCl;)
9: 14.02 [CH3(CHy)i7], 14.20 (COOCH,CH3), 60.11
(COOCH,CH3), 173.9 (COO0), 127.8~130.2 [(-CH, =
CH>-);3], 22.5~34.3 (CHy). LA L% 5 CikhiE?
BA—H, WERHAEY 6 NIFKIMER LEE.

B T BRI EHPRA . EI-MS: m/z 284 [M]".
'H-NMR (500 MHz, CDCl3) d: 4.10 2H, q, J = 7.0

Hz, H-1), 2.26 (2H, t, J = 7.5 Hz, H-2), 1.59 (2H, m,
H-3), 0.87 (3H, d, J = 6.5 Hz, H-16). & 5% H73
ShE SCIRREPTOT B B B T NN I

th&¥) 8. HEKAK. EI-MS m/z: 426 [M]'.
'H-NMR (500 MHz, CDCl3) &: 0.78 (3H, d, J = 6.0
Hz, 24-CH3), 0.79 (3H, s, 25-CH3), 0.80 (3H, s,
26-CH3), 0.91 (3H, d, J = 6.0 Hz, 29-CH3), 0.95 (3H,
s, 30-CH3), 1.00 (3H, s, 27-CH3), 1.01 (3H, s, 23-
CHs), 1.07 (3H, s, 28-CH3), 3.23 (1H, dd, J = 11.0, 5.0
Hz, H-3), 5.12 (1H, m, H-12); *C-NMR (125 MHz,
CDCls) d: 38.7 (C-1), 27.2 (C-2), 79.0 (C-3), 38.7
(C-4), 55.1 (C-5), 18.3 (C-6), 32.9 (C-7), 39.6 (C-8),
47.6 (C-9), 36.8 (C-10), 23.2 (C-11), 124.3 (C-12),
139.5 (C-13), 41.5 (C-14), 28.7 (C-15), 26.6 (C-16),
33.7 (C-17), 59.0 (C-18), 39.5 (C-19), 39.6 (C-20),
31.2 (C-21), 41.4 (C-22), 28.1 (C-23), 15.5 (C-24),
15.6 (C-25), 16.8 (C-26), 23.3 (C-27), 28.1 (C-28),
17.4 (C-29), 21.4 (C-30). VL Ly ik 4l 5 SCik s
FA—U0, WS E) 8 N o- B K .

&Y 9: B ERPIR E 44 . EI-MS m/z: 256 [M]"
'H-NMR (500 MHz, CDCl3) §: 2.34 2H, t, J = 7.5
Hz, H-2), 1.62 (2H, t, J = 7.0 Hz, H-15), 0.88 (3H, t,
J=6.8 Hz, CH3); '*C-NMR (125 MHz, CDCl;) 6: 180.4
(C-1), 34.1 (C-2), 24.7 (C-3), 31.9 (C-14), 22.5 (C-15),
14.1 (C-16). LA FEd 5 SCiffaE FeA—M, #ss
SEEY 9 NEFHEIR -

& 10: FE ARG & ChiliiE-BERE .88 .
EI-MS m/z: 340 [M]", 326, 312 DL RIKIEN 14
(CHa) Jii 5 BA , U 8] 5k JEE o Jo A L P38 0 1717 /) 5
B —RINHZE CHy W i, SR SR K BE T D17
R [1)4F4E « '"H-NMR (500 MHz, CDCl3) J: 2.34 (2H, t,
J=17.5Hz, H-2), 1.62 (2H, t, J = 7.0 Hz, H-21), 0.88
(3H, t, J = 6.8 Hz, CH3). LA L%l 5 kg F A
— 3, WS EAEY 10 A bR

& 11: AR, EL-MS m/z: 267 [M]',
'H-NMR (500 MHz, CD;OD) : 8.30 (1H, s, H-2), 8.17
(1H, s, H-8), 5.96 (1H, d, J= 6.5 Hz, H-1"); 3C-NMR
(125 MHz, CD;0D) 4: 153.7 (C-2), 150.0 (C-4), 121.0
(C-5), 157.6 (C-6), 142.0 (C-8), 912 (C-1'), 75.4
(C-2"), 72.7 (C-3"), 88.2 (C-4"), 63.5 (C-5"). VL E#¥z
g A -, e 1 NIRE .

AW 12: RFEEAKAK . EI-MS m/z: 161 [M]".
'H-NMR (500 MHz, CD;OD) 4: 8.06 (1H, m, H-4),
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7.94 (1H, s, H-2), 7.42 (1H, m, H-7), 7.17 (2H, m,
H-5, 6); "*C-NMR (125 MHz, CD;OD) J: 169.4
(COOH), 138.2 (C-8), 133.3 (C-2), 127.6 (C-9), 123.6
(C-5), 122.4 (C-6), 122.0 (C-4), 112.9 (C-7), 108.9
(C-3)o VA EEH 5 Cikfi i e A — 204, e fh
EW12 N 3-M R

&Y 13: LEsE S (FED. EI-MS m/z: 154
[M]*. 'H-NMR (500 MHz, CDCl;) 6: 7.47 (1H, d, J =
2.0 Hz, H-2), 7.44 (1H, dd, J = 2.0, 8.0 Hz, H-6), 6.80
(1H, d, J = 8.0 Hz, H-5); *C-NMR (125 MHz,
CDCl3) d: 169.5 (COOH), 123.0 (C-1), 110.6 (C-2, 6),
147.7 (C-3, 5), 140.6 (C-4). LA E%¥E 5 kiR iE 3
A=), B AEY 13 HFE LA

e 14: otadsilh (FED. EI-MS m/z: 170
[M]". "H-NMR (500 MHz, Pyr-de) 6: 7.56 (2H, s, H-2,
6); *C-NMR (125 MHz, Pyr-ds) J: 169.7 (COOH),
121.7 (C-1), 114.6 (C-2), 144.0 (C-3), 149.7 (C-4),
116.4 (C-5), 123.5 (C-6). VI -l 5 CiffE A —
O, M E A 14 NEE TR

th&Y15: A K. EI-MS m/z: 456 [M]'.
'H-NMR (500 MHz, CDCls) J: 0.75, 0.82, 0.93, 0.96,
0.97, 1.69 (4% 3H, s, 6 X CH3), 3.18 (1H, m, H-3), 4.73
(1H, d, J = 2.0 Hz, H-29b), 4.60 (1H, d, J = 2.0 Hz,
H-29a); '3C-NMR (125 MHz, CDCl;) §: 38.7 (C-1),
27.4 (C-2), 79.0 (C-3), 38.8 (C-4), 55.3 (C-5), 18.2
(C-6), 34.2 (C-7), 40.6 (C-8), 50.5 (C-9), 37.2 (C-10),
20.7 (C-11), 25.5 (C-12), 38.3 (C-13), 42.4 (C-14),
30.5 (C-15), 32.0 (C-16), 56.1 (C-17), 46.9 (C-18),
49.2 (C-19), 150.6 (C-20), 29.4 (C-21), 37.0 (C-22),
27.9 (C-23), 15.3 (C-24), 16.0 (C-25), 16.0 (C-26),
14.7 (C-27), 180.3 (C-28), 109.7 (C-29), 19.4 (C-30).
DA b s 5 Sk A — 2T, s e A
Y115 AR .

b &Y 16: AN K. EI-MS m/z: 456 [M]".
'H-NMR (500 MHz, CDCl3) J: 0.75 (3H, s, 24-CH3),
0.77 (3H, s, 25-CH3), 0.90 (3H, s, 26-CH3), 0.91 (3H,
s, 30-CH3), 0.93 (3H, s, 27-CHs3), 0.98 (3H, s,
23-CH3), 1.13 (3H, s, 29-CH3), 3.21 (1H, m, H-3),
5.30 (1H, m, H-12); 3C-NMR (125 MHz, CDCl;) §:
38.6 (C-1), 27.5 (C-2), 79.2 (C-3), 38.9 (C-4), 55.4
(C-5), 18.5 (C-6), 32.8 (C-7), 39.4 (C-8), 47.8 (C-9),
37.2 (C-10), 23.2 (C-11), 122.8 (C-12), 143.8 (C-13),
41.8 (C-14), 27.8 (C-15), 23.6 (C-16), 46.7 (C-17),

41.1 (C-18), 46.0 (C-19), 30.8 (C-20), 34.0 (C-21),
32.6 (C-22), 28.2 (C-23), 15.8 (C-24), 15.6 (C-25),
17.3 (C-26), 26.1 (C-27), 183.5 (C-28), 32.2 (C-29),
23.7 (C-30). DA Pk Bt 5 SOk aE A — 21,
M B A Y 16 NFFERER .

& 17: AEEHRG & (FED, 310 CLA
EANE . GETK, IETIOKOEE. ESEA L
e KIGeA A, KIS A R B ik 7R 1
AR A, IESLEAHE T SRR R N
TEFT A AR A, 540 22 NG R S 8L H BT AR €
SR, IESEE AR . IR v (cm™): 2 399 (w),
1 766 (w), 1 348 (brs), 831 (s), FF & AR =h AW,
DA b Hd 5 Sk aE — 80, WS A 17 N
THEREH

) 18: IRF KK . EI-MS m/z: 462 [M]".
"H-NMR (500 MHz, CD;0OD) 6: 7.37 (1H, dd, J = 2.0,
8.5 Hz, H-6'), 7.33 (1H, d, J= 2.0 Hz, H-2"), 6.82 (1H,
d, J = 8.5 Hz, H-5"), 6.71 (1H, d, J = 2.5 Hz, H-8),
6.60 (1H, d, J = 2.5 Hz, H-6), 6.48 (1H, s, H-3), 4.74
(1H, d, J = 8.0 Hz, Glc-H-1), 3.85 (3H, s, -OCH3);
BC-NMR (125 MHz, CD;0D) 6: 180.3 (C-4), 164.8
(C-2), 164.1 (C-7), 160.6 (C-5), 158.0 (C-9), 151.8
(C-3"), 149.4 (C-4'), 123.4 (C-1"), 116.7 (C-6'), 110.4
(C-5"), 106.8 (C-2'), 105.0 (C-10), 104.7 (C-3), 99.3
(C-6), 96.7 (C-8), 56.6 (OCH3), 104.4 (C-1"), 74.7
(C-2"), 78.6 (C-3"), 71.2 (C-4"), 77.2 (C-5"), 62.5
(C-6")o LA EEGHE 5 Sk hoE — 50120, W&
V) 18 NEM AR EK-7-0-B-D-Fi Z HE LT

twE 19: At K. 'H-.NMR (500 MHz,
CsDsN) 6: 0.83, 1.02, 1.06, 1.20, 1.43, 1.71 (% 3H, s,
6XCHs), 1.12 (3H, d, J = 6.5 Hz, CH3), 4.94 (1H, d,
J = 6.8 Hz, xyl-H-1), 5.50 (1H, d, J = 6.8 Hz, glc-
H-1), 6.01 (1H, brs, H-12); *C-NMR (100 MHz,
CsDsN) 0: 38.6 (C-1), 26.6 (C-2), 89.3 (C-3), 39.5
(C-4), 55.7 (C-5), 18.5 (C-6), 33.2 (C-7), 39.9 (C-8),
48.0 (C-9), 36.9 (C-10), 23.4 (C-11), 122.9 (C-12),
144.2 (C-13), 42.1 (C-14), 28.3 (C-15), 23.8 (C-16),
47.0 (C-17), 42.1 (C-18), 46.2 (C-19), 30.8 (C-20),
34.0 (C-21), 32.6 (C-22), 28.2 (C-23), 17.0 (C-24),
15.6 (C-25), 17.5 (C-26), 26.2 (C-27), 176.5 (C-28),
33.1 (C-29), 23.7 (C-30), 105.4 (glc-H-1"), 83.7
(gle-H-2"), 78.5 (gle-H-3"), 71.1 (glc-H-4"), 73.5
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