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Chemical constituents from Pilea aquarum subsp. brevicornuta
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Abstract ; ; The study was focus on the chemical constituents of Pilea aquarum subsp. brevicornuta and seven compounds were
obtained. Their structures were identified as pilearbornol (1) rubiarbonone D (2) ,camarolide (3) ,epi-oleanolic acid (4),
oleanonic acid (5) ,5,8-epidioxy-(38;5a,8a,22E) -ergosta-6,9(11) ,22-trien-3-ol (6) and eudesmin (7) ,respectively, by
spectroscopic methods. Among them,compounds 1 and 2 belong to arborane-type triterpenoids and compound 1 is new. In ad-

dition , the absolute configuration of compound 2. was determined by X-ray crystal diffraction. All isolates were discovered from

this plant for the first time “andthis is the first time to report arborane triterpenoids from Urticaceae family.
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Fig. 1 Chemical structures of compounds 1 and 2
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# Rt B P A% : Varian Mercury Plus 400 MHz Fil
Bruker Avance 11T 600 MHz; MCI(75 ~ 150 um) i H
A= ZF N A FE i Sephadex LH20 i ¥ + GE
Healthcare 2 &) 7= il ; UV JG3E AT IR Y635 B4k 43 1)
A Hitachi U-2900E 48 #p 5 1E 4 F1 Thermo Scientific
Nicolet i8S 5 FTIR BIZT /P35 3845 ; Rudolf Autopol
IVHEGAY ; ESI-MS %45 i Agilent 1100 series 1Y 233K
5 ; HR-ESIMS %4E T AB Sciex Triple TOF™ 5600 /5
O3 PR BTG A X5 2 B AT 6 R B T Bruker D8
Venture ; 2 i 5 5 30 A0 8 3% HPLC & Waters
2695, it & 2998 PDA Hariill & ; 2 il £ o i Akl Was
ters Sunfire ODS(5 pum,250 x 10 mm) ; SGW. X4 i,
ks AR b T RS B R AN AT R A 5 ik e (100-
200 H,200 ~300 H ) i & AL CA R R ™
wi s o3 T 26 A ik (PE) &R TR (EfOAC), | FH B
(MeOH ) F11E T i ( n-BuOHL) 457 [ 24 48 H 1k 271X
Fb A BRA 77 i, (35 9 P sy B B vT 2l
VA PR 77 o
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2 ZWHE

Wt T R e 0 S AR AR R 7K AL 250 (3.0 kg) H
75% EtOH TEZE IR T IR $E /NI (F1K 24 /MBF 5.0 L
W) o AT R IO, R VR AR S A B R
(630.0 g) BJ5) 43 HLAE 1.0 Lok rp, MU A it
(1.0 Lx3) \ZMRZER(1.0 Lx4) FIIE TEE(1.0 L
x3) AW, KA MEER T (113.0 g) JEA7 kAL
(100 ~200 H) 4% 5> 55, | PE-EtOAc (150 x 800
mm, 15:1 ~0: 1, v/v) #EATH0 BE VR A5 2 1020 55
(Fr.1 ~Fr.5), X} Fr.2(1.4 g) #47 MCI i

(35 x500 mm,MeOH: H,0,7:3 ~1:0,v/v) JZ{ I
BN NAH 5 (Fr.2A ~Fr.2H) . Fr.2C(312.0 mg)
#: Sephadex LH-20 #1287 (35 x 1 200 mm, MeOH )
JENTIR 2 REE (200 ~300 H ) HZH7 (20 x 300 mm,
PE: EtOAc,8: 1,v/v) 4ifb 13 28It 59 6 (1.1 mg),
# Fr.2D(903. 0 mg) Ff—IKZ: Sephadex LH-20 #+)2
(35 x 1 200 mm ,MeOH ) 4354534k 5454 (500. 0
mg) . 4143 Fr. 4 (6.8 g) 2 MCI ¥ 44 (35 x 500
mm,MeOH: H,0,7:3 ~1:0,v/v) JE#7 )5 H Sephadex
LH20 #)Z#7 (35 x 1 200 mm, MeOH ) /) &5 15 5|1k,
4 5(300.0 mg) ., Fr.3(5.5 g) & MCI #1103 (35
x 500 mm,MeOH: H,0,7:3 ~1:0,v/v) 21153 )\
ANZH 43 (Fr. 3A ~ Fr. 3H) , X 4143 Fr. 3D (33.0
mg ) #1717 Sephadex’ LH20,(20 x 1 200 mm , MeOH ) £
JE TG 22 i il v OB (g i e 2 A
A% 3(105 mg,MeOH: H,0,75:25,t, =15.0 min,3
mL/min) , Fr.5(7.5 g) % MCI 8% (35 x 500 mm,
MeOH: H,0,7:3 ~ 1: 0, v/v) H: 2[Rl FEAS 2] )\ AT
ZH43(Fr.5A ~Fr. SH) , Fr. 5B(301. Omg) £ Sepha-
dex LH-20(35 x 1 200 mm, MeOH ) %¢ ¢ )= H7 A0 f: ik
HEJEHT (200 ~300 H,20 x300 mm,PE: EtOAc,8: 1,
v/v) Je k20 I 2 i ROBORE (R X BA T T4l
e, A EE ) 2(8. 5 mg, MeOH: H,0,78:22,
tg =13.8 min,3 ml/min) A1 1(1.1 mg, MeOH: H,0,
80:20,t; =13.3 min,3 mL/min) , Fr.5H(14.0 mg)
#: Sephadex LH-20(20 x 1 200 mm, MeOH) 1 )Z2¥7/5
HE— 23 o 2 A RO g i A S B 5 7
(4.0 mg,MeOH: H,0,20:80,¢;, =13.7 min,3 ml/
min) .
3 KWER

EW 1 HEETERHA, [a]l-14.31 (¢
0.11,MeOH) ; iy HR-ESIMS 1 ({4 43 F 5 F it m/z
455.351 7[M + H] "4 731508 CyHye 05 (Cyy
H,,0; MIIF3AE N 455.352 0) . MR4EH 70 TE
G A NN, 2050635 7R 3 438
o™ BRI T A 5 W 3R B 4y T B A R R, 1690
om” ({5 SR T RE & A AR AL IR L, 225
SEIETEI K 235 nm(log & Sfy 2.30, MeOH ) 1) W e idf
— U S T A L BE S5 M BT, H NMR 25048
(R 1) B/R, ERXEAH ARG5S, 0.82,
0.85,1.00,1.10,1.16,1.31) Fl—4> 575 3 (5,
1.08,d,J=6.4 Hz;1.21,d,J =6.4 Hz;2.01 ,m) ;1
K X, BB PA 6 & (8, 5.44,dd,J =6.8,3.3



828 FR YIRS 5TT & Vol. 31

Hz,H-11;5. 74, s, H-19) {55 F A~ 2 S R T 05k
FHRTFES(8,3.24,dd,J=11.4,3.2 Hz,H-3;3.
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biarbonone D' KT, T TR & 4 2 [LEE
A+ 9.2(c0.03,CHCL,)", 5 rabiarbonone D( +94.
4(c0.03,CHCIy) )AH 225 R, LIRS AL & 4
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2k (Ga Ko, A =71.341 39 ) 5 {4 A7 5 ( Flack parame-
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F Ry AR A AT RE A A R B A & s . BR
BELAAR , BRAE AN [R] AR 045 2 A T A B 8 =i
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( Palmae ) 45 4 (Areca catechu L. ) v 4y 55 1531 1)
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Fig.2 ORTEP drawing of compound 2

wEWm1 HEXEERAR; [alf-14.3 (¢
0.11,MeOH) ; HR-ESIMSAM +H]* m/z 455. 351
7 (caled for C;,H,,0,,455.352.0) ; UV (MeOH) A
(log £) 235(2.30) nm;CD(c2.42 mM,MeOH) A,
(Ae) 244(-2.01)4276(-0.04) ,327(-0.71) nm;IR
(KBr) v, 3 438,2965,2918,2 875,2 858,1 690,
1 656,1 387,1 033cm ' *H-,""C NMR L5 1,

max

/ﬂ/&
T H
A
- 2 Wou
HO OH
ﬂf_/H\/'H‘/

— ] 1 o 2
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Fig.3 Key COSY,HMBC and
ROESY correlations of compound 1

EW2 R (HEE);mp. 231 ~
232 °C; [a]y +9.2(¢0.03,CHCL) [ SCilkfE: +
94.4(c 0.03,CHCL,) 1" ;CD (¢ 2.41 mM,MeOH)
A, (Ag) 300(-0.25) nm; ESI-MS:m/z 457 [ M +
H]*,479 [M +Na]*,935 [2M + Na]*;'H NMR
(400 MHz, CDCL,) §,,:5.36 (1H,d,J =4.9 Hz, H-
11),4.23(1H,td,J =8.9,2.3 Hz,H-19) ,3.80(1H,
t,/=9.8 Hz,H-7) ,2.76 (1H,1d,J =14.9,4.9 Hz,
H-2b),2.39 (1H,br d,J = 14.9 Hz, H2a),2. 15
(1H,br d,J =9.8 Hz,H-8a),2.04(1H,m, H-1b) ,
2.01(1H, m, H-15a),1. 99 (1H, m, H-12a), 1. 89
(1H,m,H-20b),1.87(1H, m,H-6a),1.85(1H,m,
H-12b),1.74 (1H,m,H-1a),1. 73 (1H, m, H-6b) ,
1.71 (1H, m, H20a),1. 65 (1H, m, H-15b), 1. 63
(2H,m,H-16b,H-18),1.53 (1H,br d,J =12. 3 Hz,
H-16a),1.43 (1H, m,H-22),1.35(1H, m, H-5),
1.30(1H,m,H-21),1.28(3H,s,H-25),1. 08 (6H,
s,H-23 ,H24),0.98 (3H,s, H26) ,0.95(3H, s, H-
27),0.89(3H,d,J=6.5 Hz,H-29),0.83(3H,d, J
=6.5 Hz,H-30),0.82(3H,s,H-28) ;" C NMR (150
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MHz,CDCL,) 8.:216.2(s,C-3),144.9(s,C9),
118.2(d,C-11),71.7(d,C-7),71.4(d,C-19) ,59.3
(d,C-18),57.2(d,C21),49.1(d,C-5) ,48.9(d,C-
8),47.3(s,C4),43.9(s,C-17),41.0(t,C20),
39.45(s,C-14),39.0(s,C-10),37.7(s,C-13) ,37.0

(1,C-1),36.9(t,C-12),36.4(t,C-16),34.9(t,C-
2),33.7(t,C6),31.9(t,C-15),30.3(d, C22),
25.0(q,C23),22.9(q,C-30),22.0(q,C24),21.9
(q,C29),21.1(q,C-25),16.8(q,C-27),16.7(q,
€26),15.5(q,C-28) .

®1 UEY 1 HREEIRE

Table 1 NMR data of compound 1

i-a= e

5 8y (J in Hz) 5 i 8y (J in Hz) 5

Position Position
la 1.74 m 6.2 16a 1.82 ddd(14.5,10.3,6.8) 353
18 1.46 ddd(13.5,12.7,3.4) ’ 168 1.75 ddd(11.7,1043,3.6) :
2a 1.79 m
23 1.69 m 27.8 17 47.6
3 3.24 dd(11.4,3.2) 78.6 18 191.5
4 38.8 19 5.74 s 126.4
5 0.94 dd(13.1,2.3) 48.3 20 209.1
6a 1.64 ddd(13.1,13.1,10.7)

’ ’ 3. . . .

68 1.92 ddd(13.1,5.3,2.3) 3.3 21 202 d(9.2) 68.5
7 3.68 ddd(10.9,10.7,5.3) 72.6 22 2.0l m 26.1
8 2.16 br d(10.9) 48.2 23 1.00 s 28.0
9 145.8 24 0.85 s 15.4
10 39.4 25 1.10 s 21.5
11 5.44 dd(6.8,3.3) 116:2 26 0.82 s 18.0
12a 2.20 dd(17.1,3.3) )

128 1.88 dd(17.1.6.8) 34.5 27 1.16 s 21.1
13 41.1 28 1.31 s 24.9
14 39.4 29 1.08 d(6.4) 23.1
15a 1.85 ddd(11.7,10.6,6.8)

158 2.42 ddd(1475,1076,3.6) ¥ 30 1.21.d(6.4) 20.8

FE:"H S C $di 4351 F 600 MHzRIA50 MHz #4514 F CDCly i,
Note : Data were measured in CDCl; at 600 MHz for 'H and at 150 MHz for '*C.

Ewm3 I EBHA; [alh +2.7(c
0.11,MeOH);'H NMR(GDCL, ;400 MHz) §,,:5. 96
(1H,dd,J =10.5,1.3 Hz,H411),5.57(1H,dd, J =
10.5,3:0 Hz,H-12) ,2.65(1H,m,H-2a) ,2. 43 (1H,
m,H2b),2.16 (1H, m, H-16a),2.09 ( 1H, m, H-
1a),2.05(1H, m; H9),1.81 (1H, m, H-19),1.76
(1Hym, H-15a),1.72 (2H, m, H-22) , 1. 67 (1H, br
s,H-18),1.64 (2H, m, H6) ,1.60 (2H, m, H7),
1.55(2H,m,H-21),1.44(1H,m,H-1b) , 1. 43 (1H,
m, H-16b), 1.23 (1H, m, H-15b), 1. 18 (3H, s, H-
27),1.10 (6H, s, H-23,26),1.06 (3H, s, H25),
1.05(3H,s,H-24),1.00(3H,d, J=6.5 Hz,H-29),
0.95(3H,d, J=6.5 Hz,H-30),0.89 (2H, m, H-5,
20) ;C NMR(CDCL,,150 MHz) 8.:216.7(s,C-3),
179.8(s,C28),132.8(d,C-11),129.4(d, C-12),
89.4(s,C-13),60.6(d,C-18),54.7(d,C-5),52.4

(d,C9),47.6(s,C4),45.0(s,C-17),42.5(s, C-
14),41.6(s,C-8),40.3(d,C-20),39.1(t,C-1),
38.3(d,C-19),36.2(s,C-10),33.9(t,C2),31.3
(t,C-22),30.9(t,C-7),30.6(t,C-21),26.0(q,C-
23),25.5(t,C-15),22.8(t,C-16),20.8(q,C-24),
19.3(q,C-25),18.9(q,C-26),18.5(q,C-30),17. 8
(q,C-29),17.2(t,C-6),16.0(q,C-27) ; ESI-MS: m/
2453 [M+H] " ,475 [M+Na]*",927 [2M +Na] ",
DA s Skt R A — B, MO R A S )
A camarolide,

e AELEEMAE; [al) +15.1(c
1.0,MeOH) ;'H NMR ( CDCl,, 400 MHz) §,,:5.27
(1H,t,/ =3.5 Hz,H-12),3.41 (1H,t,J =2.7 Hz,
H-3),2.82(1H,dd,J =13.5,4.5 Hz,H-18),1. 68
(IH,m,H9),1.26(1H,dd,J=12.8,3.5 Hz,H-5),
1.14(3H,s,H-27),0.94(3H,s,H-25) ,0.92(6H, s,
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H-23,30),0.90(3H,s,H-29),0.83(3H,s,H24),
0.75(3H,s,H-26) ;" C NMR (150 MHz, CDCl,) §.:
183.3(s,C28),143.7(s,C-13),122.8(d, C-12),
76.3(d,C-3),49.1(d,C-5),47.6(d,C9) ,46.7 (s,
C-17),46.0 (t,C-19),41.8 (s, C-14),41.1(d, C-
18),39.6 (s,C-8),37.5(s,C4),37.3(s,C-10),
34.0(t,C-21),33.2(q,C-29),33.0(t,C22),32.6
(t,C-1,7),30.8(s,C20),28.4(q,C-23),27.8(t,
C-15),26.2 (q,C-27),25.3(t,C2),23.7(q, C-
30),23.5(t,C-16),23.1(t,C-11),22.4(q,C-24),
18.4(1,C6),17.3(q,C-26),15.3(q, C-25) ; ESI-
MS:m/z479 [M+Na]*,935 [2M +Na ", LI %k
o5 SCmk R E R A B O e AL S R S
BICRTR

HEWS HEILEEMAE; [al] +85.5(c
0.4,MeOH) ;'H NMR ( CDCL, ,400 MHz) :§8,:5. 30
(1H,br d,2.2,H-12),2.84(1H,dd,J =12.2,4.5
Hz,H-18),2.54 (1H,m,H2),2.37(1H, m,H-2) ,
1.13(3H,s,H-27),1.07(3H,s,H-23),1. 04 (6H,s,
H-24,30),0.92(3H,s,H-29),0.79 (3H,s,H-26) ;
“C NMR (150 MHz, CDCl,) §8.:217.3 (s, C-37,
183.0(s,C28),143.8(s,C-13),122.6(d,C-12),
55.5(d,C-5),47.6(s,C4),46.7(C9,17) ,46.0
(t,C-19) ,41.9(s,C-14) ,41.2(d,C-18) ,39:4 (s, C-
8),39.3(t,C-1),36.9(s,C-10),34.3(t,C2),34.0
(t,C21),33.2(q,C29),32.5(t,C22),32. 3(t;C-
7),30.8(s,C-20),27.8(t,C-15),26.6( q,C23),
26.0(q,C27),23.7(t,C-16),23.6(q,C-30),23. 1
(t,C-11),21.6(q,C-24),19.7(t,C-6),17.1(q, C-
26),15.2(q, C-25)3ESI-MSsm/z 477 [M + Na] ",
DA_E Bt 5 Scikt il SR, O AR A
RS R R

wEme FHEpRY; [al) +31.2(c0.11,
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H-18) ;" C NMR(CDCl,,150 MHz) §.:142.5(s,C-
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23),130.7(d,C-7),119.7(d,C-11),82.7(s,C-5)
78.3(s,C-8),66.3(d,C-3),55.9(d,C-17),48.2
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