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Abstract: Eleven compounds were isolated from the stem and leaf of Piper austrosinense by using the method of Toyope-
arl HW-40c,silica gel, ODS, MCI and pre-HPLC, including one benzaldehyde derivative, one benzoic acid derivative,
three phenylpropanoids, two flavonoids, two alkaloids , two sesquiterpenes, and one ionone. The compounds were identified
as protocatechualdehyde (1) ,protocatechuate (2) ,4-allyl catechol (3) ,caffeic aldehyde (4),cynaroside (luteolin-7-
0-B-D-glucoside,5) , rhoifolin ( apigenin-7-O-neohesperidoside, 6 ) , pipernonaline (7) ,indole-3-formic acid (8) , aro-
madendrane-43,108-diol (9), (-)-clovane-2,9-diol (10),and (3S,5R,6S,7E)-3,5,6-trihydroxy-7-megastigmen-9-

one (11). Compounds 5-11 were firstly isolated from the title plant. Among them, it is the first time to report compounds
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5,6,8-11 isolated in the genus Piper. In addition, compound 7 showed selective butyrylcholinesterase inhibitory activity

with ICy, value of 29.06 =+ 0.32 uM,while other compounds showed no acetylcholinesterase and butyrylcholinesterase

inhibitory activities at the concentration of 30 WM. The cytotoxic activities of all compounds against HepG2 cell line were

tested by MTT assay. However,no compounds showed cytotoxicity at the concentration of 30 pwM.

Key words: Piper austrosinense ;chemical constituents ; Piper ; cholinesterase inhibitory activity

EARUE ( Piper ) g HAREL ( Piperaceae ) [ —1> K
J& , AR 2944 1000 A3Fp, Hid 68 Fiohy 3 [E ks
A, R TAREEVEMEAE X, &P —Lk
m PR EE A RHEY) , I8 A — S AE Y D 2 i
B IR E 20 ZRIHUB P A L, &
BT RATIRA  XGR A sk L A [ A A
A _E2g 40 4RI A X% B A A TR ST, HiGE 1Y
A2f i AL AR A i R 2 B PR
B TR RRN TG L RN R 2B PR R 5T
FEW MBI PR EE DU E P S RS
P 45 22 07 B4R A o 4 R W HL( Piper aus-
trosinense ) S J& T 5 BB ARUS , 95 (P AR AR 7Y 10
2, A SR T 1R 2 T, IR A T
B L AT, B R B AT BARGE I T 5
B PR A SR b 3B B SR T 2 T
Bk 2 A= Mg o, 25 PR FH R Ak 2 143 1 o D
SCHRIRIE D o ARBFEIE SO 7 T M B AR B
2R AT T 5, o AR B 1L B,
A8 FH PG e 7 W23 I M - JROLZE I (1) 9
JELZEMR (2) ) 4-N 4 2 L 25 (34 | o
(4)1 3 22147 (KR 5 K -7-0-8-D-tt 15 4 %5 W5 15,
5)1T BPEBEA AT (3 RAT0-8 1 BT, 6) T
pipernonaline (7 ) S0 | -3 R (8) Y 48, 10B-
TR LB (9) YL ()T S W2, 9- T
(10) " F1 (3S,5R,68,7E)-3,5,6- =% -7-H &
W-9-Fi (11) 130 Herp fL 51 5 ~ 11 ¥ RN
Yo B3], a9 5,6,8 ~ 11 41 I AR
IR oy B AR E

J5 8 AR T s SR IT R A R G
5 o B A A R B O A A I N T
M2 RGERIIRTT o A T IRHARUS Y 1R YT
TR 8 S AT R 5 9 7 T P 1 P, AR 18 S 3
K19 Ellman 32300328 T 857 B A8 4 48 g S AR P 43 2
SN B S TE AT Ik A B8R it ) 410 o 3 e,
REERRA S T B R BEREVEAM ST MWEAH A% S A
ARG , P i e 8 (1€, ) 25 29.06 + 0.32 M,
HARALAWILE 30 WM ¥ BT % 2 AT 1k R 6k il
YA RGP o BEAh , FRATRA MTT 2303

T PR AE YIXTT AR (HepG2 ) BARST A1
P, R T AL e 30 WM 2R X T
T A AR OR R A EE T 1

1 NEE5ETH

HE R A B AL : 200~ 300 Fi1 500 ~ 600
H EA R (75 S AL T, AR 7 kL ODS
(40 ~63 pm,Darmatadt, Germany ) ; % i % 5 351 78 B4
¥} Toyopearl HW-40e ( Amersham Biosciences AB,
Sweden ) ; KFL#HE MCI-gel-CHP-20P (75 ~ 150 wm,
Mitsubishi Chemical” Corportion, Japan ), TLC & A
GF 5 BUHN, G AU AEARGE AR (5 B AL )
AR 10% H,S0,-EtOH ¥ A 1257 (1 7 [/
LT/ WIRIR/ LR =5:90:5: 1 ,v/v) , B R AL 2t
H1R A1 10% FeCly %5 W-EtOH V¥, 145 el 5
PR TR

HR 2% F B0 13 22 By 56 R A s ) I 0 A PR 2
Al A O A iE YR \Na, HPO, - 12H,0 Fi
NaH,PO, - 2H,0 ¥l F K HHAR K IE G0 A PR 2
A, 4% 5 4y Bk 20140303, 20130306, 20131103 ,
20121126 #1 20141127 ; B R <40 [ Y1 PG B AL T
et A7 BR 7, 25 201209005 5 At A6 A AR £ Pt JIEL B
(ATCI) 1 5, 5’-dithiobis ( 2-nitrobenzoic acid) ( DT-
NB) Wy [ Fif 35 35 3 ( Adamas Reagent ) 2 5 73 51
P1189822 #11 P1159103 ; T ik AH s Fig filf ( SR I8+ 5 1fin
1# , Sigma C 429031000 U) | £ T fH 55 P fif (KI8T
168, Sigma C 28881000 U) Xy [ Y& F 22 7] , 4
543 5] SLBN1774V F1 SLBN0954V ; 47 £ 5 B Ity B
aladdin ( CAS %5 : 102518-79-6 ) ; fth T& #k M) B 7
HIRHEAT R 2 7] (CAS 95 :321-64-2) , BT K N
EKETIK,

1D #12D-NMR 7 Bruker DRX-600 #1 800 HMz
BERESEARAL 0 5E , TMS AE AR, 8 2 ppm, J Jy Hz
( Bruker BioSpin group, Germany ) ; ESI-MS 7£ Agilent
W STHR FHAX (36 E e HE 12 3 |), 1260HPLC. —Jekh i
B FLAS L 100 7 3 SR 4% . G6530B
G B DU AT BRI AT I [E] BT 3% ) B35 5 KI-MS 78
= RBUR R WG B A, A5 Waters AutoSpec
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Premier P776 1l 2 ; il #% 7Y % AH 76 LIS w5 80 AH
AT (VLI DUBRHA PR R, NP-7000C firik %2,
NU-3000 #1001 %% ) ; 70 $ V& AH A waters 2695/2996 ( &
[E| Waters /A F]) 3 23M1#: A Zorbax SB-C 4 (5 wm,4.6
x 250 mm) £ Ll & Thermo Hypersil GOLD (5 pm,
4.6 x 250 mm) FIH] 454 Thermo Hypersil GOLD (5
pm,10 x 250 mm)
SERER R H P E TR TN, 2 b E R
B A v A ) el D7 158 B 1 5 5 Sy A B AR ( Piper
austrosinense) , SEUEAR AAE i T B W B TR A% A iy
PSR 2B G WA R Y 7 S = B S
KMUST-20140702 ,

2 XWHEEHER

2.1 REE5HE

AR BIARCEEN (1. 455 ke) $T43, FH 70% Py i
2L 3 WK, 5 — U 70% TN R 4. 33 L, 25— n
70% N 6 L, 55 =y 70% Pl 5 L, &K,
TS5 A R R, T8 VR R 4 A Y R S
B IEUUE RO A SR OB 121 SRR AT
3 WK, TSR LR O ERZ W A 75 T15 51 8.3 g
PRI, K225 T15 51 83.3 g $2HLY) .

LR OTRIZ (8.3 g) Gt RALWIEREZENT 4 51
FH 90% H KN 50% P B 7K 254 TR s 90 % FH ik
VIR i 75 T 7.3 g,50% N TR /K Y vk 45 7%
T 700.0 mg, HIEEBEBLER 3 (7:3 g)4eid 200 ~
300 HEERAEENT, I CHCL/Me;CO(1:0 ~6:4,v/
V) BEEEVE R, 75 5] Fr. 1(836. 1 mg) . Fr.2(110.9
mg) Fr.3(223.0%mg) (Fr. 4(119.5 mg) il Fr. 5(3.
85 ¢).

Fr.3(223.0 'mg) £ 500 ~600 HaERHENT,
il PE /Me,CO(6: 1<0: 1,v/v) B BEWERG , 155 Fr.
3-6(4.3 mg) 1 Fr.3-7(3.0 mg) £&3:k HPLC Fiihl 4%
I AR (PHPLG) 4l Ak 15 2459 1(1.0 mg) . Fr.
34480.0 mg) Z:3:f 500 ~600 H #k At 4T 52 4l
AT EMEG Y 3(4.0 mg) .

Fr.5 (3.85 g) ik MCI B AEHE 24T, i shiAH Ny
MeOH/H,0(30% -100% ) % J3& Y& i, 75 51 36 4~
g%e Her Fr. 57 5t i Ab G549 4(20.0 mg) , Fr.
5-14 g5t AL G4 6(3.7 mg) ,Fr. 10 g5t i ik
AW15(2.8 mg) ., Fr.5-(12-13) (66.6 mg) 43 K
FHRERE (500 ~600 H )k JEMT, i ] PE/EOAc(1:0
~50 1 ~40 1 ~30 1 ~ 101 ~0: 1) S im shAH A TR B VR

Wi, 285k e sephadex LH20 42 #, LI CHCl,/MeOH
(1:1) i sh AR B G 9 7 (1.8 mg) LB
8(3.0 mg) , % PTLC 13 24L 54 9(3.0 mg) .

Fr.2(110.9 mg) £ 200 ~300 HEEEAE 2T,
AL PE /Me,CO(4: 1) F1 PE/Me,CO(7:3) Nk
shAR , Bh B PR, 45 2 W > fractions , sub-fr. 1 (60. 0
mg ) A1 sub-fr.2(38. 1 mg) , sub-fr. 1(60.0.mg) &1k
500 ~600 HFERFEZ T, i H] CHCL,/ MeOH Ay i 5
4,01 80:1 ~75:1 ~65:1 ~60:1 ~40:1 ~20:1 ~0:
U0 e - AT RN , DEN 2 HPLG Al PHPL 45311k
B, 10(10. 2 me) FIfLAH) 2(6. 1 mg) .

Fr.1(836.1 mg) £33 500~ 600 H kA 2T,
PL CHCL,/MeOH (1: 0 ~70: 1) #4746 B2 ¥ B, 18 4
PTLC #1 PHPLC 53/ 547 11(4.0 mg)
2.2 PEmEEEEEADE E TR

B i LAY Elman 3 042 fIE 56l 5l AT o 755
PEo AE 37 CHEEAIERT , BHBLER B 5 P 45 5 A2 mL
(R AT S (AR e A S S N, A T A AR
412 nm AR 7 W8 B AR, AR R WO B 1 28 Ak e
SR it X EL P (91 61 2% L Tt A i il 0 e
il S5 v 4 B 0 VS 0 Sy AR £ 1k JIE B ( Acetylthio-
choline Todide , ATCT) , T 5 JIFL 3k P i 1% 14 470 o) <52 26
PR 2 RS ) SR A T E IE A ( S-Beetylthiocholine
lodide, BTCI) , 5 (4815 — G AR SUR A R (S
5'-Dithiobis ( 2-nitrobenzoic acid) ,DTNB) , & /A=
W
(%) =

(28 - OB - (R - R RA)
(ZHu - =g Re)

x 100%
2.2.1 T BRREBRES e ] E b R I

53 510 L P A AR 40 Wl PBS (pH =
8.0), 10 wL 0.5 U/mL ) AChE ¥ , #1120 wL 0.6
mmoL/L DTNB # F 96 Lk, 1R 5], 78 37 °C il
10 min, #8501 20 pL 0.6 mmol/L ATCI F- 37 C &
HER 30 min J5 001 50 WL /K SEEZ R, 52
HrxfHRZH ] PBS (pH =8.0) A% AChE I#; 25
20 HA S A AR o A 5 55 1 0T R 2 FH Y s
PRI i 75 W . PBS X AChE ¥ . A A2 5% H
S PR EEXT R IC,, = 13.23 + 0.33 nM,
2.2.2 T BRRe sk ES B ] E b R I

53 510 L P AE AR ,40 Wl PBS (pH =
8.0), 10 pL 0.8 U/mL Ay BChE ¥ ,20 uwL 0.6



1572 KIRF=YIBE R 5T K

Vol. 30

mmol/L. DTNB ‘& F 96 fL#x ', 7£ 37 °C #ilE 10
min , #&J5 PN 20 wL 0. 8 mmoL/L BTCI F 37 °C 1|
IRV 30 min, i 50 pL JooK L EELE OV . SIS
FEHIZHH PBS (pH =8.0) 40 BChE i ; =5 H 4
JFH R B A QR 0 TR 5 25 1 6T REZE R R s AR
IR S . PBS 24U BChE ¥ At s Ak Sy B
X HR ,IC,, = 87.58 + 9.47 nM,

3 GHEE

W& 1 k¥ @A & (CH,OH);'H NMR
(CD,0D,800 MHz) §:6.81 (1H,d,J =8.0 Hz, H-
5),7.01 (1H,dd,J=1.6,8.0 Hz,H-6),7.20 (1H,
d,J = 1.6 Hz,H-2),9.60 (1H,s,CHO);"”C NMR
(CD,0D,200 MHz) §:115.3 (C-5),116.2 (C-2),
126.4 (C-6),130.8 (C-1),147.2 (C-3),153.8 (C-
4),193.1 (CHO);ESI-MS:m/z 139 [M + H] ",
DA e B 5 Sk o IR R AR — B, O O SR
JLZREE

&M 2 Jo(miE & (CHCL ) ;'H NMR
(CDCl, ,600 MHz) §:7.82 (1H,d,J =8.4 Hz, H-
6),7.55 (1H,d,J=1.9 Hz,H-2),7.4 (1H,dd,J =
8.4,1.9 Hz,H-5) ;" C NMR (CD,0D,200 MHz) §:
168.4 (-COOH) ,128.2 (C-5),131.6 (C£2),133.6
(C-6),131.6 (C-1),138.8 (C4) ;ESIsMS:m/z 155
[M+H] " PL RS 5 5okt s et 2k,
S EE Y 2 A F LR .

WwEW 3 R EIHIRYI(CH,0H) ;'"H NMR
(CD,0D, 800 MHz) §:6.66°(1H,d,J =8.0 Hz),
6.59 (1H,d,J=2.4 Hz) ,6.46 (1H,dd,J =8.0,2. 4
Hz),5.90 (dHjym,2 (<H),4.58 (2H,s,3-0OH,4-
OH) ;"”C NMR (CD,0D,200 MHz) §:144.8 (C-3),
143.1 (C4),138.2C=2"),131.5 (C-1),119.4
(C-6),115.3 (C-5),114.9 (C2),113.8 (C-3"),
39.2 (C-1")3ESIEMS:m/z 189 [M + K]*,323 [2M
+ Nal' o DU LBEEEEES5AY 1 17 C NMR 3%
PR FEIR2E & SCk™ e L A4 3 4-9 0
HILEM .

W& 4 B[ & (CH,0OH);'H NMR
(CD,0D,600 MHz) §:9.53 (1H,d,J =7.86 Hz,
CHO),7.51 (1H,d,J=15.7 Hz,1(-H) ,7.10 (1H,
d,J=1.8 Hz,5-H) ,7.02 (1H,dd,J =1.8,8.16 Hz,
6-H),6.81 (1H,d,J =8.16 Hz,2-H),6.54 (1H,
dd,J =7.86,15.72 Hz);" C NMR ( CD,0D, 200

MHz) §:127.6 (C-1),116.3 (C-2),147.0 (C-3),
150.7 (C4),116.6 (C-5),123.4 (C-6),156.5 (C-
7),126.3 (C-8),196.2 (C9);ESI-MS:m/z165 [M
+ HT "o DU I A 5 skt o R A — 2,
YTEALA Y 4 SR ERE

W& S &k (CH,COCH, ) ;'H NMR
(CDh,COCD,,800 MHz) §:12.05 (1H,s;y5-OH),
9.94 (1H,s,3(-OH),9.46 (1H,s,4(ZOH),7.48
(1H,d,J=2.4 Hz,2(-H).,6.96 (1H,dd,J =24,
8.8 Hz,5(-H),5.13 (1H,d,J =8.8 Hz,6(-H),
6.65 (1H,br s,5-OH) ;*C NMR ( CD,COCD;,, 200
MHz) 5:95.8 (C-8),100.8(C-6)3103.7 (C-3),
106.3 (C-10),113.8 (C-2'),120.0 (C-6"),122.7
(C-1'),146.3.(C37)/150. 4 (C4") ,158.1 (C9),
161.8 (C-5),165/7 (C-7),183.1 (-CO-),100.5
(Glu-1")773.8 (C2") ,76.8 (C-3").70.4 (C4")
77.5(C-5"),61.7 (C-6"); ESI-MS: m/z 447 [ M-
HT 5 BAE I35 B 5 Soik™ o B8 e A — 3%, i 2
FEEY)S N AR B R -T-0-B-D-Mt il ) 2 WE 1, 148
R S .

WEW 6 i &k (CH,OH);'H NMR
(CD,0D,800 MHz) 5:7.87 (2H,d,J =8.8 Hz,2(-
H,6(-H),6.92 (2H,d,/J=8.8 Hz,3(-H,5(-H),
6.77 (1H,s,3-H) ,6.65 (1H,s.8-H) .6.44 (1H,s,
6-H),5.28 (1H,d,J =1.5 Hz, Glu-H-1"),5.19 (
1H,d,J=7.7 Hz, Rha-H-6"") ,1.32 (3H,d,J =7.1
Hz , Rha-H-6"") ;" C NMR (CD;0D,200 MHz) §:
102.5 (C-6),95.9 (C-8),104.1 (C3),107.1 (C-
10),117.1 (C3(,C-5"),123.1 (C-1"),129.6 (C-2
(,C6'),158.9 (C9),162.9 (C-5),162.9 (C4"),
164.4 (C-2),166.8 (C-7),184.1 (-CO-),99.8
(Glu-17) ,79.1 (C2"),79.0 (C3"),71.4 (C4"),
78.3 (C-5"),62.4 (Glu-6"),101.0 (Rha-1""),72.2
(C27).72.2 (C-3") 73.9 (C4"") .70.0 (C-5"") |
18.2 (C-6"") ;ESI-MS:m/z 577 [M-H]", DL L)%
$od 5 Scmk ' T R AR — B, SE LS 6 M
SR -T-0-Hhi BB AR PREFERA T .

W& T A& (CH,0H) ;'H NMR (600
MHz,CD,0D) §:1.50 (4H,m),1.55 (2H,m),1.69
(2H,m).2.19 (2H,m),2.29 (2H,m),3.55 (2H,
m),3.60 (2H,m),6.06 (1H,dt,J = 16.0,4.8
Hz).6.30 (1H,d,J = 15.2 Hz).6.41 (1H,d,J =
16.0 Hz) ,6.70 (1H,d,J = 7.6 Hz) ,6.74 (1H,d,
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J =7.6Hz),6.78 (1H,dt,J = 15.2,5.6 Hz),
6.89 (1H,S);"” C NMR (150 MHz, CD,0D) §:
167.7 (C-1),121.6 (C-2),147.6 (C-3),33.7 (C-
4),29.1 (C-5),30.0 (C-6),33.2 (C-7), 129.6
(C-8),131.0 (C9),133.8 (C-1"),106.2 (C-2"),
148.1 (C-3"),149.4 (C4'),109.7 (C-5"),121.7
(C-6"),44.4 (C-1"),27.8 (C2"),25.5 (C3"),
26.8 (C4"),48.1 (C-5") ;ESI-MS:m/z 288 [M +
H] " RLb P s 5 S mk ™ s B 2R AR — 3, ik
WAL E W T R pipernonaline,

&8 s AlE 4 (CH;0H) ;'H NMR
(800 MHz,CD,0D) 5:8.05 (1H,d,J =8.0 Hz, H-
4),7.93 (1H,s,H=2),7.42 (1H,d,J =8.0 Hz, H-
7),7.17 (2H,m,H-5,H-6) ;" C NMR (200 MHz,
CD,0D) 6:169.4 (-COOH),133.3 (C-=2),108.0
(C-3),122.0 (C4),122.4 (C-5),123.6 (C-6),
112.9 (C-7),138.2 (C-8),127.6 (C9); ESI-MS;
m/z 160 [ M-H "o DL b i 3% $0d 5 Scik " o i o
A R A Y 8 | WE-3-HIR

HEWI HEIERMEA(CHCL) ;'H NMR
(CDCl,,800 MHz) §:0.40 (1H,ddd,10.7,9. 6:Hz,
H-7),0.62 (1H,ddd,10.7,9.6,6.0 Hz,H-6),1.01
(3H,s,H-12),1.03 (3H,s,H-13),1.17 (3H,s, H-
14),1.19, (3H, s, H-15) ;" C NMR ( CDCl;, 200
MHz) §:56.3 (C-1),23.8 (C-2) ,41,1(C-3),80.4
(C4),48.4 (C-5),28.2 (C6),26.6 (C-7),20.3
(C-8),44.4 (C9),75.0-(C-10),29.6 (C-11),
28.7 (C-12),16.8 (C-13),24.5 (C-14),20.3 (C-
15); ESI-MS: m/z 239 [M + H]*,261 [2M +
Nal "o DA b3t i S-S5 ikt oo B 2 AR — 3, i
YEAEY 9 Ad 10"- - R 2 h

WEH 10 [ Y (CHCL ) ;'"H NMR
(CDCL,, 600 MHz) 8:1.04 (3H,s, H-14),0.86
(3H,s,H-13),0:96 (3H,s,H-15),3.80 (1H,dd,/
= 5/8,10. 1 Hz,H-2),3.33 (1H,s,H9);”C NMR
(CDCl, ,200 MHz) §:44.1 (C-1),80.9 (C-2),75.1
(C-9),47.6 (C-3),37.1 (C4),50.4 (C-5),20.7
(C-6),33.1 (C-7),34.7 (C-8),26.0 (C-10),26.3
(C-11),35.5 (C-12),25.4 (C-13),31.4 (C-14),
28.3 (C-15);EI-MS:m/z 238 [M]*, D) b Uik
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