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Abstract: Ten compounds were isolated from the stem and leave of Piper retrofractum by using the method of Toyopearl
HW-40c,silica gel, ODS,MCI-gel CHP20P and pre-HPLC, including one alkaloid (1) ,six amides (2-7) ,two phenols
(8 and-9.)and one ionone derivative (10). The structure elucidation was based on spectroscopic analysis as 4-[ 2-for-
myl-5-( methoxymethyl ) -1 H-pyrrol-1-yl ] butanoic acid (1) ,3-chloro4-hydroxy-2-piperidone (2) , trans-pellitorin (3),
1-cinnamoylpiperidine (4) , (2E,4E) -piperine (5) ,piperanine (6) ,3-phenylpropanamide (7),(2R/2S) -isookanin-7-
0-B-D-glucopyranoside (8a and 8b) , vanillic acid (9) ,and blumenol A (10). Among them, compound 1,7,8 and 10
are reported from Piper plants for the first time. Some isolates were tested for their effect on anti-cholinesterase activity by
Ellman’s method. Compound 4 showed anti-acetylcholinesterase and anti-butyrocholinesterase activities with 1Cy, values

of 37.44 +0.62 pM and 3.03 £0. 11 wM,respectively. Compounds 5 and 6 showed selectively antibutyrocholinesterase
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activity with ICy, values of 49.43 +2.13 and 24.70 £0.90 pM,respectively.

Key words: Piper reirofractum ;chemical constituent ; anti-cholinesterase activity
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Fig. 1 The chemical structures of compounds 1-6
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Fig. 2 Anti-cholinesterase activity curve and fitting equation of compound 4-6
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Note: A Acetylcholinesterase inhibition rate of compound 4 ;B Butyrylcholinesterase inhibition rate of compound 4 ;C Acetylcholinesterase inhibition

rate of compound 5;D Acetylcholinesterase inhibition rate of compound 6.
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wEW1L HEIERKA(CH,0H) ;'H NMR
(800 MHz,CD,0D)&:1.98(2H,t,J =7.2 Hz) ,2.29
(2H,t),3.35(3H,s) ,4.35(2H,t,J =6.4 Hz) ,4.49

(2H,s),6.27(1H,d,J=4.0 Hz) ,6.98(1H,d, J =
4.0 Hz),9.44(1H,s) ;" C NMR(200 MHz,CD,0D)
5:134.3(C-2),126.3(C-3),113.3(C4),141.6(C-
5),66.9(C-6),181.6(-CHO) ,58. 8 (-OCH,) ,46. 6
(C-1'),28.7(C-2"),33.6(C-3"),181. 6 (-CHO) ;
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ESI-MS:m/z 224 [M-H] . DL F 3 8o 32 5 S0k
X BEEAS — 3 S e Oy 4-[ 2- TR IR k-5 - (T AR
3 -TH-mEg-1-56 1 TR o

W& 2 Kk (CH,0H) ;' H NMR (600
MHz,CD,0D)$:2.14(1H, m,H-5a) ,2.38(1,m, H-
5b),3.29(1H,m,H-6a),3.36 (1H, m,H-6b),3.99
(IH,d,J =7.6 Hz,H-3),4.17(1H, m,H4);"C
NMR (150 MHz,CD,0D)$:30.3(C-5),39.6(C-6),
60.0(C-3),74.5(C4),172.5(C-2) ; ESI-MS: m/z
148 [M-H]"' o Lh_b 35 3% Hicdis ¢ 5 SCih o) e S AR —
B, R R 3R AR I 2-IRIERR

wEW3 B EAKA(CH,0H) ;'H NMR
(600 MHz, CD,0D) 3:0.88(3H,s),0.90(3H,s),
0.92(6H,d,J =6.9 Hz),1.33(4H,m),1.43(2H,
m),1.78(1H,m) ,2. 16(2H,dd,J =7.2,14.3 Hz) ,
3.05(1H,d,J =6.9 Hz),4.58 (-NH, br s),5.91
(1H,d,J=15.1 Hz),6.10(1H,m) ,6. 18 (1H,dd, J
=15.1,10.8 Hz),7.15 (1H, dd, J = 15.1, 10.8
Hz) ;" C NMR (150 MHz, CD,0D) §:169.2 (C-1),
123.0(C-2),142.2(C-3),129.8(C4),129.8 (C-
5),32.5(C-6),29.7(C-7),32.5(C-8),23.5(C9),
14.3(C-10) ,48.0(C-1"),29.7(C-2"),20.5(C-3"),
20.5(C4");ESI-MS.m/z224 [M +H]" ,246 [M +
Na]*,469 [2M +Na]*, DI EJissdsk 5 Sciixt
WAREA — 2, Bk e o R R AR T AR

wEW4 B A (CGH,0H) ;'H NMR
(600 MHz,CD,0D) §:1.63(4H;m) ,1.72(1H,dd,J
=5.40,10.8 Hz),3.68(4H;m) ,4.59 (1H,br s),
7.12(1H,d,J=15.5 Hz) ,7.37(1H,dd,J=7.1,6.9
Hz),7.39(2H,d, J=6:9"Hz) ,7.53(2H,d,J=15.5
Hz),7.60(1H;d,J =7.1 Hz) ;" C NMR (150 MHz,
CD,0D)5:167.6 ( C-1)%118.6(C-2),143.8(C-3),
136.6( C4),129.0(C-5),129.9(C-6),136.6( C-
7),129.9(€9)444.7(C-1"),27.9(C-2"),26.9( C-
4')425.4(C-3"),43.1(C-5") ; HR-ESI-MS ; m/z 238
[M+Na]",453 [2M +Na] ", Dl RS8R LS
SCHRAT RE A — 30, i b 1- PRI R R i

EWS RO ICE MK K (CH0H) ;' H
NMR (600 MHz, CD,OD) &:1.57 (2H, m), 1.68
(1H,m),3.60(2H,m) ,6.61(1H,d,J=14.6 Hz),
6.78(1H,d,J =8.0 Hz),6.82(1H,dd,J =15.6,
10.6 Hz) ,6.87(1H,d,J =10.6 Hz) ,6.95(1H,d,J
=8.0 Hz),7.07 (1H,s),7.30 (1H,dd, J = 14.6,

10.6 Hz) ;”C NMR (150 MHz,CD,0D) $:167.7(C-
1),120.6(C-2),144.5(C-3),126.4(C4) , 140.2
(C5),132.4(C6),106.7 (C-7),149.8 (C-8),
149.78(C9),109.5(C-10),123.9(C-11) ,102.7( -
OCH,0-) ,44.5(C-1"),48.1(C-5"),27.9(C2"),
26.9(C4'),25.5(C-3"); HR-ESI-MS:m/z 308 [ M
+Na] " ,593 [2M +Na] ", DL b U iSAds 2% 5 SCk
X B AR — B, B R (2E AE) -1 H Y

wEW6 Ha Ak A (CH,0H) ;"H NMR
(600 MHz,CD,0D) §:1.53(2H,m),1.66(1H,m) ,
2.48(2H,m),2.69 (2H m) ,3.46 (br s,2H) ,3. 54
(brs,2H),5.87(2H,s) ,6.30( 1H,d,J =15.2 Hz),
6.63(1H,dt,J=15.2,5.6 Hz) ,6.67(2H,d,J =7.9
Hz) ,6.70(2H,d,J =7:9,7.6 Hz) ,6.70(1H,d,J =
7.6 Hz) ;" C NMRA'150 MHz, CD,0D) §:167.7 ( C-
1),122.4(C-2),146.1(C-3),35.4(C4),35.5(C-
5),136:3(C-6),109.0(C-7),147.2(C-8),149. 1
(€-9),109.9(C-10),122.5(C-11),102.7(C-12),
44.3(C-1"),27.7(C-2"),25.4(C-3"),26.8(C4"),
48.6(C-5"); ESI-MS:m/z288 [M+H]* 310 [M +
Nal." ,597 [2M +Na] ", DL bJiE 5t 3= 5 SCmkoxd
WA R — B, SO AR

EW T kG IGE KK (CH0H) ;' H
NMR (800 MHz, CD,0D) 8:7.16 (1H,dd,J =8.0,
1.6 Hz),7.21(2H,d,J =8.0 Hz),7.26(2H,dd, J
=8.0,8.0 Hz),4.59(1H,s,-NH,),2.89(2H, m),
2.47(2H,m) ;" C NMR (200 MHz,CD,0D) §:178.7
(-COONH, ) ,142.7(C-1),129.9(C-2,4) ,129. 8 (C-
3,5),127.7(C-6),38.8(C-7),33.2(C-8) ; EI-MS;
m/z 149 [M-H] . DI E P 8ds 3 5 SCBixr i A
— MO E R 3R TR

LEWMS B AT ERIM AR (CH,OH ) ; AR5 it
JEE HE ESI-MS m/z 473 [M + Na b, F 454
(DEPT) 3% 7] LIHEWT I 59 8 1953 = °h C, Hy,
O, , ANHFEE N 11, (LAY 8 MEIGI—RRIALE L,
3,4-=HUREIR AT 715 5[ 8,:6.97 (1H,dd, /] =
3.3,2.2 Hz) ,6.84 (1H,ddd,J=3.3,2.2,8.1 Hz)
F16.78 (1H,dd,J =8.1,4.9 Hz)],1,2,3,4-JUl
RAERA TR FE518,:7.36 (1H,dd, ] =8.9,4.9
Hz) 1 8,:6.91 (1H,d,J=8.9 Hz) | W& F&55
DA e #4559 3 IR 15 55 € NMR (200 MHz,
CD,0D) &7~ A 21 B 147 = 06, 045 B 56 (1 ¢
TR Z 0 8¢ 194. 1,12 D5 F ik 45 5 W il — 2 4
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S5 (8, 102.8(C-1") ,78.4(C-5") ,77.5(C-
3"y ,74.7(C2"),71.2(C4") ,62.4(C-6")) ., ik
NMR %4 5 Scmk 2 i3l 19 — S Ik & 9 5
YRR T 7-0-B-D- M e 4 A W 7 BEAS — B, 4 i
IR TFA 8,4.93(1H,d,J=7.4 Hz,Glu-1"") 5 §,
152. 4(C-7) 74 HMBC #H3C , DL K ) 2 4 vt 52 Jot
55§, 6.91(1H,d,J =8.9 Hz, H-6) f£7f ROESY
FAOG, 2PN T A A R A . (B e S
P78 i) NMR i /s B4R % I 915 5, R 4L
HW 8 J—Xf 2 I AR IR A 1, or Hodw 44 0
(2R/28) -5 WK 7 7-0-B-D-Rit I 4 %5 b5 17 (8a FI
8b) . HHE R T Ro., 0 3404 2003 1630,

1613,1285, 1073, 786 #i1 587;'H NMR (800 MHz,
CD,0D)3:7.36(1H,dd,J =8.9,4.9 Hz,H-5) ,6.97
(1H,dd,J=3.3,2.2 Hz,H-2") ,6.91(1H,d, ] =8.9
Hz,H-6),6.84 (1H,ddd,J =3.3,2.2,8.1 Hz, H-
6'),6.78(1H,dd,J =8.1,4.9 Hz,H-5") ,5.41 (1H,
dd,J=12.3,3.0 Hz,H-2) ,4.93(1H,d,J =7.4 Hz,
Glu-1""),3.89(1H,dd,J =12.3,3.0 Hz,6a'’) ,3. 89
(1H,dd,J=12.3,9.3 Hz,6b"") ,3.60(1H,t,] =7. 4
Hz,2''),3.49(1H,t,J =9.3 Hz,3"’),3.45(1H m,
5'),3.40(1H,t,J =9.3 Hz,4"") ,3. 10( 1H,dd, J =
16.9,12.3 Hz),2.80(1H,dd,J =16.9,3.0 Hz, H-
2);"C NMR (200 MHz, CD,0D) §:194/1 ( C49 ,
152.4(C-7),152.4(C9),147:0(C4"), 146.5 ( C-
3"),136.5(C-8),131.7(C-1") ,119.5(C-6") ,118.6
(C-5),118.1(C-5"),116.2(C-10),115.0(C-2"),
110.8(C-6) ,81.6(€-2) ,44.9(C-3),102.8(C-1"),
78.4(C-5") ,77.5(0=3") ,74.7(C-2") ,71.2(C4") ,
62.4(C-6") ; ESI-MS:m/z473 [M +Na] ",
EW9 | HfJGE KK (CH,0H) ;'"H NMR
(600‘MHz,CD,0D)§:7.54(1H,s) ,7.53(1H,d, ] =
84 Hz),6-83.(1H,d,J =8.4 Hz),3.88(3H,s,
-OCH,) ;" C NMR (200 MHz, CD,0D) §: 175.0
(-COOH),152.6(C4),148.6(C-3),125.2(C-6),
123.2 (C-1), 115.8 (C2), 113.7 (C-5), 56.4
(-OCH,) ; EI-MS:m/z 167 [M-H] . DL I 3 R0
o5 SCRROU IR A — B, MO E N IR
&Y 10 kY (CH,0H) ;'"H NMR
(600 MHz, CD,0D) $:1.00 (3H,s),1.08 (3H, s,
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1.0 Hz) ,2.16(1H,d,J =18.9 Hz) ,4.31(1H,dq, J

=1.02,10.3 Hz),5.79(1H,d,J =10.3 Hz),5.77
(1H,dd,J =10.3,4.3 Hz),5.86(1H,s) ;" C NMR
(200 MHz, CD,0D) 8:19.5 (C-13),23.4(C-10),
23.8(C-12),24.4(C-11),42.4(C-1),50.7(C=2),
68.6(C9),79.0(C-6),127.1(C4),130.0(C-7),
136.9(C-8) ,167.5(C-5),201.2(C-3) ; ESI-MS:m/
2247 [M+Na]* DL Eos .5 OBk R iR 2
B, B RE N A i AT

4 tig
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6 IERERATAYN (2 ~T),.2 A Bt (8 F19) LA
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