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Abstract: Piper amides, with structural diversity and potential biological activities, are one of the main chemical compo-
nents of Piper spp.. Since the first reported amide in 1939, piper amides have been one of the hot spots in natural prod-
ucts and medicinal chemistry. To date ,more than 200 piper amides have been published, including isobutyl, pyrrolidine ,
piperidine types,etc. These amides showed insecticidal , antibacterial and antidepressive properties. Herein, the piper am-

ides from P. flaviflorum were taken as an example to conclude the rule for structural determination of amide alkaloids by

NMR data.
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JERERE (200 ~300 H, % &V T.) ), LiChro-
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#% TLC Al £ HPLC 15 8{b 547 1(7.8 mg) 2(1.8
g) 3(126.5 mg) 5(5.4 mg) .6(32.8 mg) .7(49.8
mg) .8(97.6 mg) . 10(88.7 mg) . 13(109.1 mg) .15
(18.3 mg) .16(235.1 mg) .17(36.6 mg) 18(447.6
mg) 20(14.0 mg) f122(61.8 mg), Fr.D(43 o) %
RP-18 FIRENE [ & 4 J2 B LA K il £ HPLC 4tk , 15
FMLEY 4(33.5 mg) 9(2.3 mg) 11(249.9 mg) .,
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2 FIGHR

2.1 EWKILEHE

Piperlonguminine (1) JG 8,45 i ; ESI-MS m/z 296
[M+ Na]*;'H NMR (400 MHz, CDCI;) :8,5.96
(1H,d, J = 15.3 Hz,H-=2),7.37 (1H,m,H-3),
6.68 (1H,m,H4),6.78 (1H,m,H-5),6.98 (1H,
br s,H-7),6.78 (1H,overlapped,H-10) ,6.89 (1H,
brd,J = 8.0 Hz,H-11),5.98 (2H,s,0CH,0),3.2
(2H,t,J = 6.5 Hz,H-1"),1.84 (1H,m,H-2"),0.9
(6H,d,J = 6.7 Hz,H-3",4"),5.72 (1H, brs, N-
H);"”C NMR (100 MHz, CDCL,):8,166.2 (C-1),
122.6 (C-2),141.0 (C-3),124.6 (C4),138.8 (C-
5),130.8 (C-6),105.6 (C-7),148.1 (C-8),148.2
(C9), 108.4 (C-10), 123.2 (C-11), 101.3
(OCH,0) ,47.0 (C-1"),28.6 (C-2'),20.1 (C-3",
4,

Pellitorine (2 ) 3% 2% {0, 7R 49 ; ESI-MS m/z 246
[M+Na]*;'H NMR (400 MHz, CDCI,) : 8, 6. 41
(1H,d,J = 15.0 Hz,H-2),7.20 (1H,dd, J =
10.9,15.0 Hz,H-3) ,6.00 (1H,m,H4) ,6.41 (1H,
overlapped ,H-5) ,2. 15 (2H,m,H-6) ,1.41 (2H,m,
H-7),1.32 (4H,m,H-8,9),0.89 (3H,t,J = 7.0
Hz,H-10),3.16 (2H,t, J = 6.22 Hz,H-1"),1.86
(1H, m,H=2'),0.94 (6H,d,J = 6.6 Hz, H-3',
4');”C NMR (100 MHz,CDCL,) :8. 166.4 (C-1),
122.2 (C-2),141.4 (C-3),127.9 (C4),139.7 (C-
5),32.2 (C-6),27.8 (C-7),30.6 (C-8),21.7 (C-
9),13.3 (C-10),46.4 (C-1"),27.9 (C2"),19.5
(C3",4"),

(2E ,4E) -Dodecadienamide ( 3 ) % &5 {4yl IR 4
ESI-MS m/z 274 [M + Na]*;'H NMR (400 MHz,
CDCl,) :6,5.84 (1H,d,J = 15.0 Hz,H=2),7.13
(1H,dd, J = 10.5,15.0 Hz,H-3),5.90-6.01 (2H,
m,H4,5),6.44 (1H,br s,N-H) ,3.09 (2H,t, J =
6.4 Hz,H-1"),2.05 (2H,m,H-6),1.75 (1H, m, H-
2'),1.22-1.35 (12H,m,H-7-11) ,0.86 (6H,t,J =
7.0 Hz, H-3",4"),0.84 (3H, m, H-12);"” C NMR
(100 MHz, CDCl, ) :8,166.7 (C-1),121.9 (C-2),
140.9 (C-3),128.2 (C4),142.7 (C-5),22.5-32. 8
(C-6-11),14.0 (C-12) ,46.9 (C-1"),28.7 (C-2"),
20.1 (C3",4"),
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(2E,4E,8E) -Dehydropipernonaline (4 ) JG {f, 4%
#ti; ESI-MS m/z 362 [M + Na]';'H NMR (400
MHz, acetone-d; ) :6,,6.48 (1H,d,J = 14.7 Hz, H-
2),7.15 (1H,dd, J = 11.0,14.7 Hz,H-3),6.07-
6.19 (2H, m,H4,5,8),6.36 (1H,d, J = 15.9
Hz,H9 ),6.96 (1H,d,J = 1.4 Hz,H-11),6.67
(1H,d,J = 8.0 Hz,H-14) ,6.80 (1H,dd,J = 8.0,
1.4 Hz, H-15),5.96 (2H,s, OCH,0),3.51-3.54
(4H,m,H-2",6"),2.31 (4H,m,H-6,7),1.45-1. 65
(6H,m,H-3",4" 5");"C NMR (100 MHz, acetone-
dg):8:.165.2 (C-1),121.1 (C-2),141.1 (C-3),
128.4 (C4),142.6 (C-5),33.4,32.9 (C-6,7),
130.8 (C-8),130.4 (C9),133.0 (C-10),105.9
(C-11),148.8 (C-12),147.5 (C-13),108.7 (C-
14),120.4 (C-15),101.8 (OCH,0),47.0,43.3
(C-2',6"),25.2-27.3 (C-3",4",5"),

Homopellitorine (5 ) JG 8,45 iy ; ESI-MS m/z 260
[M+Na]";'"H NMR (400 MHz,CDCI,) : §,:0. 88
(3H,t,J = 7.2 Hz,H-10),1.28 (2H, m, H-9),
1.30 (2H,m,H-8),1.29 (2H,m,H-7),2.16 (2H,
m,H-6),5.78 (IH,m,H-5),6.74 (1H,dd, J =
7.2,11.2 Hz,H4),7.43 (1H,m,H-3),5.29 (1H,
d,J = 14.7 Hz,H-2),3.01 (1H,dd, J = 7.1,14.2
Hz,H-1'a),2.75 (1H,dd, J = 7.1,14.2 Hz,H-1'
b),2.13 (1H,m,H=2"),1.55 (2H, m,H3");"C
NMR (100 MHz, CDCl,): 6.166.7 (C-1),122.4
(C-2),140.1 (C-3),129.0(C4),140.7 (C-5),
33.8(C-6),30.0 (C-7),32.8 (C-8),22.4 (C9),
16.7 (C-10).

4 ,5-Dihydropiperyline (6 ) Jo {045 /i ; ESI-MS m/z
244 [M +Na]*;'H NMR (400 MHz,CDCL,) :5,,6. 66
(1H,d,J = 1.5 Hz,H-7),6.70 (1H,d,J = 7.9
Hz,H-10),6.61 (1H,dd,J = 7.9,1.5 Hz,H-11),
6.07 (1H,J = 15.1 Hz,H-2),6.90 (1H,m,H-3),
5.90 (2H,s,0CH,0),3.43 ~3.51 (4H,M,H-=2",
5'),2.41 ~2.69 (4H,M,H4,5),1.82 ~1.92 (4H,
M,H-3",4");"C NMR (100 MHz,CDCl,) :5.164.7
(C-1),122.3 (C-2),144.2 (C-3),34.4 (C4,5),
135.0 (C-6),108.1 (C-7),147.5 (C-8),145.7 (C-
9),100.8 (OCH,0),46.4 (C-2"),45.7 (C5"),
24.1 (C-3"),26.1 (C4"),

Dihydroferuperine (7 ) J& 4,45 i ; ESI-MS m/z 312
[M+ Na]*;'H NMR (400 MHz, CDCI;) :8,6.19

(1H,d,J = 15.2 Hz,H-2),6.81 (1H, overlapped,
H-3),6.62 (1H,d,J = 1.8 Hz,H-7),6.80 (1H,d,
J = 8.0 Hz,H-10) ,6.63 (1H,dd,J = 8.0,1.8 Hz,
H-11),3.83 (3H,s,0CH,),3.34-3.55 (4H, m, H-
2',6"),2.432.68 (4H,m,H4,5),1.52-1.63 (6H,
m,H-3",4",5");” C NMR (100 MHz, CDCL, ) : &,
165.6 (C-1),121.1 (C-2),144.5 (C-3),34.3 (C-
4),34.6 (C-5),132.9 (C6),111.2 (C-7),146.5
(C-8),143.9 (C9),114.4 (C-10),120.8 (C-11),
47.0,43.2 (C-2',6"),25.2-27.4 (C-3",4",5"),

Sarmentine (8 ) JR B (AR ; ESI-MS m/z 244 [ M
+ Na]*;'H NMR (400 MHz,CDCL,) :8,6.06 (1H,
d,J = 14.7 Hz,H2),7.24 (1H,dd,J = 14.7,
11.5 Hz,H-3) ,6.15 (1H,dd,J = 14.7,11.2 Hz, H-
4),6.05 (1H, m, H-5),3.47-3.65 (4H, m, H2',
5'),1.372.14 (8H,m,H-6,7,8,9),1.27 (H-3",
4").,0.86 (1H,t,J = 6.9 Hz,H-10) ;" C NMR (100
MHz,CDCl,) :8,165.2 (C-1),119.7 (C-2),142. 1
(C-3),128.6 (C4),143.1 (C-5),32.8 (C-6),
28.4 (C-7),31.3 (C-8),22.4 (C9),13.9 (C-
10),46.6 (C2"),45.8 (C-5"),24.3 (C-3"),26.0
(C4"),

Piperflaviflorine B(9) JC {445 ; ESI-MS m/z 420
[M+Na]*;'H NMR (400 MHz, CDCL, ) : 8, 5.37
(1H,d,J = 14.8 Hz,H2),7.46 (1H,dd,J =
14.8,10.9 Hz,H-3),6.45 (1H,dd,J = 14.8,10.9
Hz,H4),6.02 (1H,dt,J = 14.8,7.4 Hz,HS5),
2.35 (2H, m,H-6),2.58 (1H,t, J = 7.6 Hz, H-
7),2.38 (2H, m,H-8),2.13 (2H, m,H9),2.21
(2H,m, H-10),3.10 (2H,t,J = 6.4 Hz, H-1"),
1.67 (1H,m,H-2"),0.91 (6H,d,J = 6.7 Hz, H-
3',4'),1.21 (3H,t,J = 6.7 Hz,H-5"),5.95 (2H,
br s,0CH,0) ;”C NMR (100 MHz,CDCL,) :5.174.3
(C-1),134.2 (C-2),145.0 (C-3),128.8 (C4),
146.3 (C-5),36.3 (C-6),38.1 (C-7),132.1 (C-
8),109.1 (C9),143.8 (C-10),148.1 (C-11),
112.4 (C-12),131.1(C-13),101.9 (OCH,0) ,49. 1
(C-1"),25.2 (C-2"),21.9 (C3",4"),16.1 (C5"),

Chingchengenamide A (10) JC {4 45 [ ; ESI-MS
m/z324 [M +Na]*;"H NMR (400 MHz,CDCL,) :5,
5.87 (1H,d,J = 15.0 Hz,H2),7. 13 (1H,dd,J =
15.0,10.6 Hz,H-3) ,6.10 (1H,dd,J = 15.0,10.6
Hz,H4),5.99 (1H,dt,J = 15.0,7.4 Hz,H-5),
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2.35 (2H, m,H-6),2.58 (1H,t, J = 7.6 Hz, H-
7),3.10 (2H,t,J = 6.4 Hz,H-1"),1.77 (1H,m,
H-2"),0.9 (6H,d,J = 6.7 Hz, H-3",4"),5.86
(2H,br s,0CH,0),5.72 (1H,brs,N-H) ;" C NMR
(100 MHz, CDCL, ) :8.166.4 (C-1),122.6 (C-2),
141.0 (C-3),128.8 (C4),140.3 (C-5),34.7 (C-
6),34.7 (C-7),134.8 (C-8),107.9 (C9),147.3
(C-10),145.5 (C-11),108.5 (C-12),120.9 (C-
13),100.5 (OCH,0),46.8 (C-1"),28.4 (C-2"),
20.0 (C-3",4"),

Guineensine (11) JGo 45 5 ; ESI-MS m/z 378 [M
+Na] *;'H NMR (600 MHz,CDCl,) :5,5.76 (1H,
d,J] = 15.0 Hz,H-2),7.18 (1H,dd,J = 15.0,
10. 1 Hz,H-3),6.27 (1H,d,J = 15.8 Hz,H-13),
6.00-6. 10 (3H,m,H4,5,12) ,2.14 (4H,m, H-6,
11),1.30-1.40 (8H,m,H-7,8,9,10),6.88 (1H,d,
J = 1.2 Hz,H-15),6.72 (1H,d,J = 8.0 Hz, H-
18),6.74 (1H,dd,J = 8.0,1.2 Hz, H-19),3. 14
(2H,t, J = 6.5 Hz,H-1"),1.78 (1H,m,H=2"),0.9
(6H,d,J = 6.7 Hz, H-3',4"),5.86 (2H, br s,
OCH,0),5.72 (1H,brs,N-H) ;"C NMR (150 MHz,
CDCL,) :6.166.4 (C-1),122.0 (C-2),141.5 (C-
3),128.4 (C4),143.3 (C-5),33.1 (C-6,11),
28.229.5 (C-7,8,9,10),129.5 (C-12,13),132.6
(C-14),105.5 (C-15),148.1 (C-16),146.7 (C-
17 ), 108.4 ( C-18), 120.4 ( C-19), 101.1
(OCH,0) ,47.1 (C-1"),28.0 (C-2"),20.0 (C-3",
4,

Pipernonaline (12 ) JG {f, 45 i ; ESI-MS m/z 364
[M +Nal]*;'H NMR (400 MHz, CDCL,) : 8,6. 96
(1H,d,J = 1.5 Hz,H-13),6.79 (1H,dd,J = 1.5,
8.0 Hz,H-15),6.75 (1H,d,J = 8.0 Hz,H-14),
6.32 (1H,d,J = 15.8 Hz,H-2),6.75 (1H, over-
lapped ,H-3) ,6.41 (1H,dt, J = 1.3,15.0 Hz, H-
9),6.12 (1H,dt, J = 7.0,15.0 Hz, H-8),5.95
(2H, s, OCH,0), 3.48-3.54 (4H, m, H2',6"),
2.13-2.22 (4H,m,H4,7),1.42-1.63 (10H, m, H-
5,6,3",4",5);” C NMR (100 MHz, CDCL,) : &,
165.1 (C-1),121.6 (C-2),145.5 (C-3),130.4 (C-
8),129.3 (C9),28.7-33.2 (C4,5,6,7),133.1
(C-10),105.9 (C-11),148.8 (C-12),147.4 (C-
13), 108.7 ( C-14), 121.0 ( C-15), 101.8
(OCH,0) ,47.0,43.2 (C-2",6"),25.2-27.4 (C-3’,

4'5"),

1-[ (2E,4E)-1-Ox0-2,4-octadecadienyl ] piperi-
dine(13) Jofa 4k 54 s ESI-MS m/z 370 [M + Na] *;'H
NMR (400 MHz,CDCl,) :6,6.21 (1H,d,J = 14.8
Hz,H2),7.19 (1H,dd,J = 14.7,10.8 Hz,H-3),
6.13 (1H,dd,J = 15.0,10.9 Hz,H4) ,6.00 (1H,
m, H-5),3.39-3.60 (4H, m,H2',6"),1.16-2. 14
(30H,m,H-3",4",5" 6-17),0.84 (1H,t,J] = 6.6
Hz,H-18);"” C NMR (100 MHz, CDCL, ) : §.165.5
(C-1),118.3 (C2),142.7 (C3),128.7 (C4),
142.5 (C-5),28.729.5 }, 22.6 (C-6,7,8,9,10,
11,12,13,14,15,16,17),14.0 (C-18),46.5,42.7
(C-2',6"),25.227.4 (C3",4",5"),

Piperine (14 ) JG 2 2% fy ; ESI-MS m/z 308 [ M +
Na]*;'H NMR (400 MHz,CDCl,) :5,6.33 (1H,d,
J = 15.0 Hz,H-2),7.28 (1H,m,H-3),6.59-6. 06
(2H,m,H4,5),6.83 (1H,br s,H-7),6.73 (1H,br
d,J = 8.0 Hz,H-10),6.62 (1H,d,J = 8.0 Hz, H-
11),5.81 (2H,s,0CH,0),3.33-3.54 (4H, m, H-
2',6"),1.36-1.55 (6H, m, H-3",4",5");"” C NMR
(100 MHz, CDCl,) :6,164.7 (C-1),122.0 (C-2),
141.9 (C-3),124.8 (C4),137.6 (C-5),130.3 (C-
6),105.0 (C-7),147.6 (C-8),147.5 (C9),107. 8
(C-10),119.5 (C-11),100.8 (OCH,0),42.6 (C-
2'),25.1 (C-3"),24.1 (C4"),26.2 (C-5"),46.3
(C-6"),

N-(m-Methoxycinnamoyl ) pyrrolidine (15) JG 4,
255y ESI-MS m/z 254 [M + Na]*;'H NMR (400
MHz,CDCL,) :8,6.71 (1H,d,J = 15.5 Hz,H=2),
7.65 (1H,d,J = 15.5 Hz,H-3),7.04 (1H,d,J =
1.7 Hz,H-5),6.88 (1H,dd,J = 8.2,2.4 Hz, H-
7),7.12 (1H,d,J = 7.7 Hz,H-8),7.27 (1H,dd,J
= 10.8,5.1 Hz,H9),3.68 - 3.54 (4H,m, H-=2’,
5'),1.98 (4H, m,H-3",4");”C NMR (100 MHz,
CDCL) :6.164.6 (C-1),120.4 (C-2),141.5 (C-
3),136.7 (C4),113.1 (C-5),159.8 (C-6),115.0
(C-7),129.7 (C-8),119.1 (C9),46.6 (C=2"),
26.1 (C-3"),24.3 (C4"),46.0 (C5"),

Cinnamopyrrolidide ( 16 ) JC {f1, %% iy ; ESI-MS m/z
202 [M +Na]*;'"H NMR (400 MHz,CDCL, ) :8,6. 62
(1H,d,J = 15.5 Hz,H-2),7.58 (1H,d,J = 15.5
Hz,H-3),7.41 (1H,m,H-5),7.23 (3H,m,H-6,7,
8),7.41 (1H, m, H9),3.45 (4H, m, H2',5"),
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1.78 (4H, m, H3',4’);” ¢ NMR (100 MHz,
CDCl,) :86.164.0 (C-1),118.3 (C-2),140.9 (C-
3),134.6 (C4),128.2 (C-5),127.2 (C-6),128.9
(C-7),127.2 (C-8),128.2 (C-9),45.9 (C2"),
25.5 (C3"),23.7 (C4"),45.4 (C5"),
2-Methoxy-N-[ 7’-( 4’-methoxyphenyl ) ethyl ]
benzamide (17 ) JC {0 45 & ; ESI-MS m/z 309 [ M +
Na]*;'"H NMR (400 MHz,CDCI,) :5,7.81 (1H,d,J
= 7.4 Hz,H-2,6),7.38 (2H,d, J = 7.4 Hz,H-3,
5),7.49 (1H,t,J] = 7.4 Hz,H4),3.75 (2H,dd, J
= 14.1,6.9 Hz,H-8') ,2.91 (2H,t,/ = 7.0 Hz,H-
7'),6.91 (2H,d, J = 8.7 Hz,H2",6"),7.31 (2H,
d,/J = 8.7 Hz,H-3",5"),3.64,3.87 (each 3H,s,
MeO) ;”C NMR (100 MHz,CDCl,) :8,168.1 (C-7),
133.1 (C-1),127.1 (C-6),124.3 (C-5),132.7 (C-
4),125.1 (€C3),125.3 (C-2),44.8 (C-8'),32.2
(C-7"),134.2 (C-1"),123.8 (C2",6"),116.4 (C-
3',5"),154.1 (C4'),56.1(Me0) ,58.1 (MeO)

Riparin 1(18) Joff, %45/ ; ESI-MS m/z 278 [M +
Na]*;'H NMR (400 MHz,CDCI,) :5,7.71 (1H,d,J
= 7.3 Hz,H-2,6),7.38 (2H,d, J = 7.5 Hz,H-3,
5),7.46 (1H,t,J] = 7.3 Hz,H4),3.65 (2H,dd, J
= 13.1,6.8 Hz,H-8'),2.85 (2H,t,J = 7.02 Hz,
H-7"),6.84 (2H,d, J = 8.5 Hz,H2',6"),7.12
(2H, d,J = 8.5 Hz, H-3',5"),3.77 (3H, s,
MeO) ;”C NMR (100 MHz,CDCl,) :8,167.5 (C-7),
134.6 (C-1),129.7 (C-6),128.5 (C-5),131.3 (C-
4),128.5 (€C3),129.7 (C-2),41.4 (C-8'),34.7
(C-7'),130.9 (C-1"),126.9 (C-2",6"),114.0 (C-
3,5),158.2 (C4'),55.3 (MeO)

Stigmalactam (19 ) JG 6, 45 /iy ; ESI-MS m/z 278
[M+Na]";'HNMR (400 MHz, DMSO-d, ) :8,8. 52
(1H,d,J = 2.5 Hz,H-5),7.06 (1H,dd, J = 8.7,
2.5 Hz,H-7),7.80 (1H,d,J = 8.7,Hz,H-8),7.15
(1H,s,H-9),3.90,4.09,4.37 (9H,s,3 x MeO)
10.8 (1H,s,NH),9.7 (1H,s,OH) ;" C NMR (100
MHz, DMSO-d, ) : §,109.9 (C-1),153.2 (C=2),
145.7 (C3),156.2 (C4),129.9 (C4a),125.3
(C4b),110.6 (C-5),155.4 (C-6),116.6 (C-7),
130.0 (C-8),127.1 (C-8a),105.7 (C9),131.7
(C-10),126.4 (C-10a),61.4,60.8,62.5 (3 x
MeO),166.1 (CO),

Piperolactam D(20) JG ff 2% iy ; ESI-MS m/z 318

[M+Na]*;'HNMR (400 MHz, DMSO-d, ) :5,,9. 42
(1H,d,J = 8.0 Hz,H-5),7.46 (2H,m, H-6,7),
7.81 (1H,d,J = 7.3,Hz,H-8),7.19 (1H,s,H9),
3.93,4.38 (6H,s,2 x MeO) ;" C NMR (100 MHz,
DMSO-d, ) :5.104.6 (C-1),159.8 (C-2),141.5 (C-
3),154.5 (C4),114.0 (C4a),128.9 (C4b),
128.1 (C-5),126.0 (C-6),126.5 (C-7),129.4 (C-
8),134.3 (C-8a),107.2 (C9),127.9 (C-10),
135.5 (C-10a),62.8,61.9 (2 x MeO), 169.9
(CO),

Piperchabamide H(21) JG itk 4y ; ESI-MS m/z
649 [M +Na] *;'H NMR (400 MHz,CDCL, ) :8,,5. 82
(1H,d,J = 9.8 Hz,H-2),5.69 (1H,m,H-3),3.53
(1H,br s,H4),3.66 (1H,br d,J = 11.0 Hz, H-
5),6.72 (1H,d,J = 1.2 Hz,H-7),6.73 (1H,d,J
= 8.0 Hz, H-10),6.67 (1H, br s, H-11),5.86
(2H,br s, H-12),3.53 (4H,br s,H-1",5"),1.43
(2H,br s,H-2"),1.55 (2H,br s,H4"),1.43 (2H,
brs,H-3"),4.01 (1H,dd,J = 10.8,11.0 Hz, H-
2"),2.12 (1H,br s,H-3"),1.25 (1H, m,H4"a),
1.43 (1H,br s,H4"b),1.35 (1H,m,H-5"a) ,1.55
(1H,br s,H-5"b) ,1.55 (2H,br s,H-6") ,2. 12 (2H,
m,H-7"),5.98 (1H,dt,J = 15.5,7.0 Hz, H-8"),
6.24 (1H,d,J = 15.5 Hz,H9"),6.86 (1H,br s,
H-11") ,6.87 (1H,br s,H-14") ,6.73 (1H,brd,J =
8.0 Hz, H-15"),5.92 (2H,br s, H-16") ,3. 06-3. 37
(4H,m,H-1"",5"") ,1.19-1.25 (4H,m,H-2"",4""),
1.43 (2H, br s, H3");"” C NMR (100 MHz,
CDCL,) :6.170.4 (C-1),133.8 (C-2),123.3 (C-
3),37.8 (C4),46.5 (C-5),137.8 (C-6),108.1
(C-7),147.4 (C-8),145.9 (C9),108.8 (C-10),
121.3 (C-11),100.6 (C-12),42.7,46.9 (C-1’,
5'),25.7,25.8 (C-2',4"),24.6 (C-3"),173.4 (C-
1"),45.0 (C-2"),39.5 (C-3"),29.7 (C4"),29.3
(C-5"),26.9 (C-6"),32.8 (C-7"),129.1 (C-8"),
129.4 (C9"), 132.3 (C-10"), 105.2 ( C-11"),
147.8 (C-12"), 146.4 ( C-13"),107.9 ( C-14"),
120.1 (C-15"),100.8 (C-16"),42.7,46.9 (C-1"",
5""),26.0,26.7 (C2"",4"),24.5 (C-3""),

Nigramide B (22) Jo A itk 4 ; ESI-MS m/z 530
[M+Na]*;”C NMR (100 MHz, CDCL,) :5.170.5
(C-1),40.8 (C2),123.3 (C-3),133.8 (C4),
45.5 (C-5),137.7 (C-6),108.8 (C-7),147.5 (C-
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8),146.0 (C-9),108.0 (C-10),121.3 (C-11),
100.6 (OCH,0),47.3 (C-1'),26.8 (C2'),24.6
(C-3"),25.8 (C4'),43.1 (C-5'),172.3 (C-1"),
44.5 (C2"),44.1 (C3"),127.5 (C4") ,131.9 (C-
57),131.9 (C6"),105.4 (C-7"),147.8 (C-8"),
146.8 (C9”), 108.1 ( C-10"), 120.7 ( C-11"),
101.0 (OCH,0),42.7,46.7 (C-1",5"),26.0,
26.4 (C2",4") ,24.5 (C3""),
2.2 LEMEHWERE
APy B A5 8 22 MEAY (1 ~22),
HAb 2= 8 Fay 38 1 A LR | T3 DA ST ' S5 ik i A
7‘6 =B, BfF'?SC@kTE’L T B X B, 4 2 R

piperlonguminine (1 Y pelhtorlne (2)"% (2E,4E-

dodecadienamide(3) """  (2E,4E ,8E) -dehydropiper-
nonaline (4) """ homo-pellitorine (5) .4,5-dihydropip-
eryline (6 ) el dihydroferuperine (7 ) 7
(8)""®  piper-flaviflorine B (9) . chingchengenamide
A (10 )M guineensine (11 )"
(12)") 1-[ (2E ,4E) -1-0x0-2 ,4-octadeca-dienyl | pi-
peridine (13 ) *"
cinnamoyl ) pyrrolidine ( 15 )'*' | cinnamopyrrolidide
(16) " 2-methoxy-N-[ 7'-( 4'-methoxy-phenyl ) -eth-
yl] benzamide (17 ) ., riparin 1 (18)'®’  stigmalactam
(19)"*" piperolactam D (20)"*"'  piper-chabamide H
(21) 11 nigramide B(22) ", 34 5 HUBE R E
Pk (& 1) .

. sarmentine
', pipernonaline

piperine (14 ) ) | N-( m-methoxy-

SO ey Ve

3n=6

/\/\/\/\iﬂ/\r\ <OI>/\/\)‘\,D - @/\/VL,O
jc(W\* ~ W"Y \@A\*Q

15R; = H, R, = OCH,
16R;=R,=H

1,

Rs 17 R1 =OCHy, Ry=H
R1 18R, = OCH3, Rp=R3=H

MeO.

MeO NH
19 R, = OCHg, R2 OH <j©

20R; = OH, Ry = ”

1 BEPHPHBEENLSY 1 ~22
Fig. 1 Piper amides (1-22) from P. flaviflorum

Z

Z

22

&1 WML S SHIE
Table 1  Characteristic *C NMR signals of piper amides

Eag | VA dc
Structure Position (ppm)
1 130-135,C
2 105-109 ,CH
3 1 3 146-148 ,C
0]
7( O 4 145-146,C
(0]
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B1
Q\\ O
E/\),#@
B2
(0]
. 5 3\
AN 1

1
0 ) e
. SO

A
Sy
(® ,b3

ON
s

1187

5 108-110,CH
6 120-122 CH
; 100-101 , -

OCH, 0-
1 166-167,C
2 123-125,CH
3 143-144 ,CH
1 166-167,C
2 120-123,CH
3 140-142 ,CH
4 127-129,CH
5 142-144 ,CH
1 128-130,CH
2 122-130,CH
1 45.2,CH,
2 35.0,CH
3 27.0,CH,
4 11.3,CH,
5 17.2,CH,
1 46.8,CH,
2 28.6,CH
3 20.1,CH,
4 20.1,CH,
2 42.5,CH,
3 26.1,CH,
4 24.8,CH,
5 26.9,CH,
6 46.2,CH,
2 46.5,CH,
3 26.0,CH,
4 24.2,CH,
5 46.0,CH,

EY 1 ~22 A A a5 m] LA R Bl 43 o
A B.C =AERR (B 2) A Bod 3 & A
SR R Rl Y AR IO CORER s B Bl o
AL AR C R B FRTHT T W ABE e 26
A=W o B R B, — A SRR 2- T
He WRIERR, AL ER, 2 o ASCRIRAT B AL B R

pipernonaline

B2 WREEZREMT S AR

Fig. 2 Structure moieties of pipernonaline

(P. flaviflorum) o3 EAF R AL &) 1 ~ 22 (A%
SEHRTE AR A B AT 20 A, 460 I A% 3 0
TR T A A M R AL

2.3 HAMBRREN SMRIFIEHRES

IR A& 1 R BR A 5 A 3 A 4R AE, An

AH1.4.69~12 F114 T rh#—4 3,4- 40
IR IR A (A R B, 1 B A 5 B o RRIE
(Bl 3), & W B fE 56T 8 100 ~ 101
(-OCH,0-) ,3,4- ALK ABX RGERA M IRIG
SR T 8. 130 ~135(C-1),105 ~ 109 (CH-2) ,
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146 ~148(C-3) ,145 ~146(C4),108 ~110( CH-5)
1120 ~122(CH-6) (£ 1) .
lesn |

L Ll L

< se sz wsss  am
£ % g2 daRe sk

gg 2
A
n’ | || ||‘

180 170 160 150 140 130 120 110 100
f1(ppm)
B3 MEW1 A6 A REREERER DEPT 5S4
E( n#EARH RS
Fig. 3 Characteristic " C NMR signals (bold) of moiety A

in case of compound 1

L

o L

=Y

e

ioa 15
o0

) III | I [ “ l
180 170 160 150 140 130 120 110 100
{1(ppm)

B4 LLEW2 A5 Bl FEREERIE R DEPT &5 S4%F
{E ( Mn#EFRH EBSY)
Fig. 4 Characteristic " C NMR signals (bold) of moiety Bl

in case of compound 2

0
s s
iy

i

|1
| i ‘ I | H l ’
180 170 160 150 140 130 120 110 100
{1(ppm)
ES BUMLEY3 A6 B2 FEREEE R DEPT 5 5S4
1E ( hn#E4R HER4Y)
Fig. 5 Characteristic " C NMR signals (bold) of moiety B2

I

in case of compound 3
B Fr BRI 5 32 SR Ik e o Ak, 5 Tk e Fe
FeFr AR HI A WA DL K 5 3, 4- A IR A K
B ny SUHE S (K 4 ~6) o BERGEREED) C(F5
WHENLT 6.164 ~167 Z A (1 4) (F 1), Sk

i

N

180 170 160 150 140 130 120 110 100
f1(ppm)

Bo6 LMLEm4 A5 B3 FEREERIE R DEPT &5 545
{E( In#EARHABSY)
Fig. 6 Characteristic °C NMR signals (bold) of moiety B3

in case of compound 4

T 0 1 XUEE R 2 1% B T & — X (B1) 21| X
(B2) XUk, 4 — %t I 0 (BL) B ({54 6.
7 12)  WHESEHTE 8121 ~ 124 L) J% 5,143 ~145 i
BN A —A~ CH {55 (K 4) , 2544 P 24
(b1 ~5 .8 ~11 13 ~14) il 3 7 5.118-
129 D) K 8.138-143 [l N 435I A M4~ CH {55 (
5)0 53, 4-TH0F RN A BOA ILEIRGERT
R 2 A CAES Ak 2E 0 B M S 4230, A5
EFUAH2Z 0.1 ppm, HILLE 8,128 ~ 130 = [a] (&
6) . BET RSN, B F Bl E AR ZH CH,, B
HAEZ I AR A A7 U e . 13411 CH,
55305 I IAE 5,25 ~ 35 YL FlZ 8], ¥ Z 0, {5
SHEBMGE N ™ E, ML E CH, ANE I
BAE G IS A THERT (R 1) .

C B2 X 53] 1k g A 40y ik 286 80 ) o 2 445 4 P
IC, HAL A B Z 8 A B i B &5 M52 mi 5/, fk2#
PRSI AR AL AN, BT LAIZ - B AR 5 A5 A R AIE
(Fl7~10), C1.C2.C3.C4 spnilftaR 2-H 2L T 3,
ST HE M SR IR B 2 I e A i, e, C1 Y
BRI IR BRI 2 2 5 C2 IRWE (T A 8) By
Cl F1 C2 &% F —45 NH #Hi%E /) CH,, —4> CH,
DL —AH G5, B2 CL e C2 Z2H—4 CH,
(C3) M55, FIB, ANAREARE A 7 B At e
A G, H C1 R C2 iy CH, ({945 5 DI 3L
S5 B B H RIS S S ARV . AP an s
XA A B CH 55, nJ A& B, CL # CH {554
8¢ 35 ZcAy i C2 v CHAF S M 8. 28 ZcAy, 15 NH
HHIERY CH, WAL A RIS TE 8. 45 ~46 Z[a], T AT i
FE I H X 33X 2R kR A B
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| UL
180 170 160 150 140 130 120 110 100
f1(ppm)
7 LA S A6 Cl FEBRAMEER DEPT {5 S 4
E( Mn#E4RHERSY)
Fig. 7 Characteristic °C NMR signals (bold) of moiety C1

in case of compound 5

]

55 50 45 40 35 30 25 20 15 10 5
{1(ppm)

8 KMLE 6 A% C2 FERHIERIE R DEPT &5 545
E( Mn#E4RHERSY)
Fig. 8 Characteristic C NMR signals (bold) of moiety C2

in case of compound 6

4
,

[T ﬂl

HH
FHH
£3

L U[
757065 6055 504540353025201510 5
f1(ppm)
B9 L& 7 A% C3 FERIERIER DEPT &5 545
{E( Mn#EARHERSY)
Fig. 9  Characteristic ”C NMR signals (bold) of moiety C3

in case of compound 7

ERERE AL G B PR IEER BB S D ERAE 5 — &

8 46 43 .27 26 1 25, HATHT 4 ARRAE 5 R A
825 ZE IG5 55 (5 5 SR E U IR 5 (8.25) 5
JER—F (&1 9) o MLmgER B DU B A5 o — R 8
46 45 26 124, HLA5 5 5 AR Lo (18] 10) o {HAF
TERRYIE , Mg 2R AR IR IESE C 7 Beiy C Jr B

I |
60 55 50 45 40 35 30 25 20 15 10 5
f1(ppm)
B 10 L& 8 Afl C4 FERAERIER DEPT iE{ES
HHE ( nAEAR AR SY)
Fig. 10  Characteristic > C NMR signals (bold) of moiety C4

in case of compound 8

TAZESEM A E N IS 2 IS R e
BT EAS SR R R (B 1) AR fg R 25 1K
11, SRR I 2 [ A7 A B AR A . LA Btk
RA Y e A hiliAs (R 1) o
S
o 2
R1/g(ltl} (

Yo fr
R N
‘j \ g/tﬁ'b&

B 11 R SEmE R 4 W R Y S5 A HRAE

Resonance structures of pyrrolidine-type amide

Fig. 11

2.4 HMBRERSHEEZERHESES

IR I A= Wy 75 A 5 22 AR AR Wk (B A
C B HJE C R Borp AR T 7 A 175 5 2000 fi
P B EASE 8B T BLi AL TR, Wt C R Bt
A S W A S B Bk UL, C R B
MEfE 5% A B BLAS SRR mED (K 2).

C1 o2 2-HRE T BEBE M IS A R A5 44 , IR S50
B—dtf 6 PAEM AL C-1 i T 5 PTG €2
HE, B L C-1 LAY AN S REAN A, 230514 91
B 12.8 Hz RIS A ,6. 1 Fl16.5 Hz 435 )&
5 H2 G H . H-1a 55 H-1b BZUE 5 B0
B, BEXFRIEE . H2 5 H3 f§ 5t AR 2
b, (b RS 8,1, 10 ~1.60 Z [], H4 T5
H-3 A28, B LR IE 5 3 BORBE N 6.0 Hz, H-5
5 H2 ARAE, B d B g, B AW B N 7.0 Hz,
H4 5 H-5 ffb i1 6,0. 90 724 (1 12) , €2
ST REBEN S e T R S AL N — R AE 6,,3. 19
(H-1) F11.75(H-2) , 1 H FSAF 6,0. 87 (H-3,4)
=AW d W, — IR, T RAE S A
25 B B ES (B2 A 5 Bl AR LR, )
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AT PR AR RREE T2 6,0.87 ZAMME &, WY 3K 13),
R2 WMBLE C R RISIEESHIE
Table 2 Characteristic 'H NMR signals of C moiety

, . o
qufy Stfzci/?lre gﬁj B (ppm)
c1 1 3.28(br di,12.8,6.1)
3.15(br di,12.8,6.5)
2 1.60(m)
u*ﬁ\ 3 1.16(m)
’ 4 0.90(1,5.5)
5 0.92(d,6.6)
2 o 1 3.19(1, J = 6.5 Hy)
M/\( 2 1.75(m)
) 3.4 0.87(d,J = 6.7 Hz)
3 2,6 3.543.57(m)
'1‘03 3.5 1.52(brs)
: 4 1.62-1.64(m)
c4 bs 2,5 3.473.52(m)
) 3.4 1.81-1.96 (m)

C3 WR W& i fie IR B 8 M5 5 — M A 6,
3.54~3.57,1.52,1.62 ~ 1. 64 X =AM X 3k, WRhE
IR ZL7 22 BIRE VR B S W R, VR B R A S
3.54 ~3.57 Z M 24 br s W, e BEARET, HH X
BWEN R —A m g, Ab7E §,1.62 ~1.64 [ H4 {5
5 R EERT 2 br s YR EERIRAT 52 m 0, B H-2 (H-
6 LIS H4 {55 0840, H-3 F1 H-5 &) 5 HAth CH,
5 S A DU R ZEAR AR 3 A T B R HERR
kA piperine (14) "7y H-3 Fl HS {5515 B
F B AN RS s i CH, 7F §,,1. 62 ~ 1. 64 4b &
B, BRIZIROME S S 8 ANEL, M A T H-2 Al

st~

Agw _

dddddddddd
12447

cj(j/\/\ /\AMA;’A(\

A \

3836 343230282624 222018 16 14 12 10 08 06
f1(ppm)
12 BERREMT Cl F BRISERNESHIE( FIERSY)
Fig. 12 Characteristic 'H NMR signals (in frame) of C1

moiely

4038363432302826242220 18 16 1412 10 08 06 04 02 0
{1(ppm)

B 13 EERREYEE C2 FEHSIEHESHE( FERS)
Fig. 13  Characteristic 'H NMR signals (in frame) of C2

moiety
oo n
_ A Al
SO
A l IV
0

47 43 39 35 31 27 B 19 15 11 07
f1(ppm)

14 BERREWT C3 F BRISIENE SHHE( FIERS)
Fig. 14  Characteristic 'H NMR signals (in frame) of C3

moiety
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iR

48 44 40 36 3430 26 22 1.8 14 1.0 06
{1(ppm)

B 15 miREWRE C3 R BENSILHNESHE( FIERS)
Fig. 15  Characteristic 'H NMR signals (in frame) of C3

moiety

H-6 A3, W]y H-3 F1 H-5 {5 5 5 & DL IR
BESR I FEAE (] 14) o CA MR o i v ik g 34 1 &0
S—HMAE 5,,3.47 ~3.52(H-2,5),1.81 ~1. 86,
1.91 ~1.96(H-3,4) X =A~X4, Mg AIEE
B m g, — S B BRIk E S, B
AEGAFRAHRE(E 15) o

AR EARUB AR Y B T LA B LA B A 22 1 Tk
BB WAL 30 A 25 L BEMEJE (benzylamine ) '
1 2-methoxy-N-[ 7'-( 4’-methoxyphenyl ) ethyl ]
benzamide (16 ) **' 2-hydroxy-benzoic acid N-2-(4'-
hydroxyphenyl ) ethylamide ( 17 )"*'" 1 riparin 1
(18) '), Ty A ik e 2 (aristolactam 1) | 411 stigma-
lactam (19) """ fn1 piperolactam D (20) R 17—
4K (dimeric amide ) , {1 piperchabamide H (21) #
nigramide B(22) %! 4 - B (16 ~ 18) 1Y
PC NMR R R IRE S 7E 8111 ~ 158, 7
A~ CH, [557E 8.34,41, L S — N BERERFEAE 5,165
~167 I, DI TR (19 ~ 20 ) B i i KAV
MRS WG SR 2, MR XA SR D, B
JHe2e R (21 ~ 22) J 3% i 7 14 231 W) S
LAY TR R, I AMES C NMR rpra] DL 31 B fA
T, FLSOG B, ke B B A 2 2 % 1) R 3 7% 3
HRITE 8170 ~ 173, f J FFAE (7 26 B Hh B U4~k
FRTE B DU ST 7S TT 3 i 25 5

TAARIE I 28 A Wy i 2 ) 22 T M 1 3 . AR S
FETHAME S o W AE Y, A5 1% 2 i R s ke
TR AR, Ay A BUBE e SIS A B 20 Y 5
YERMES %,

S 3k
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