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A novel nitrogen-bearing lignan from Piper boehmeriifolium
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Abstract: Objective To study the chemical constituents from twigs and leaves of Piper boehmeriifolium. Methods The chemical
constituents were separated and purified by silica gel, RP-Cis column chromatography, Sephadex LH-20 gel column chromatography
and semi-preparative HPLC. The structures of them were fully determined based on spectroscopic analysis including IR,
HR-ESI-MS, 'H-NMR, 3C-NMR, DEPT, HSQC, and HMBC spectra. Results Fifteen compounds were isolated from the ethanol
extract of P. boehmeriifolium. The structure of 1 was identified as 3-(3,4-methylenedioxybenzyl)-4-(3,4-dimethoxybenzyl)-
1H-pyrrole-2,5-dione (1), and the other known compounds were identified as 2E4E-decadienoylpiperidide (2),
2E-decenoylpiperidide (3), pellitorine (4), piperchabamide B (5), sarmentine (6), piperdardine (7), piperanine (8), piperine (9),
4,5-dihydropiperlonguminine (10), chingchengenamide A (11), retrofractamide B (12), guineensine (13), piperlonguminine (14) and
kusunokinin (15). Conclusion Compound 1 is a novel compound and named as piperliganimide, compounds 2, 3, 7, 8, 10 and 15
were isolated from the plant for the first time.
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methylenedioxybenzyl)-4-(3,4-dimethoxybenzyl)-1H-
pyrrole-2,5-dione (1). 2F,4E-decadienoylpiperidide
(2) 2E-decenoylpiperidide (3) 35 ELHH (pellitorine,
4). piperchabamide B (5). {5, (sarmentine,
6). piperdardine (7). #HARUHIA (piperanine, 8)-.
AU (piperine, 9). & ¥EXK BT Wk (4,5-
dihydropiperlonguminine, 10). chingchengenamide A
(11). REXK M B (retrofractamide B, 12).
guineensine (13). BEX T (piperlonguminine, 14)
Al kusunokinin (15). L& 1 &R Y R
WIS BARIRR, AW EY, a5 IR IR
W, SR 1; LEW 2. 3. 7. 8. 10 Al 15
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Fig.1 Structure of compound 1

1 X=E5EMH

Bruker DRX-500MHz A% L4 6 (4 [
Bruker 2 7] ); LC-IT-TOF Jiii%A¢ ( HA B AT]);
Waters 2535 Bl 2 A (a4 (3E[H Waters 2
A]D; Agilent 1260 2 = AGBUAH 4% (3L E Agilent
A Biichi Jig# 28 K AX (B 1- Biichi A ®]); SHB-3
ESHAXZHESRE T TR R ELS
F] )5 ZF-1 B =AM (R RS A R A F]D;
FEERERERS (80~100. 200~300 H, #HsE
IR TERFE R AT]D; GFasa FEBIH (50 mm X
100 mm, &Y AL THRAF D; Sephadex
LH-20 (i Amersham Biosciences A ]), il 457
AR EFE(250 mm X 20 mm, 10 pm, H 4 Daisogel
~E]D; RP-Cis (40~63 pm, f{E[E Merck A A]);
IS R (Rl RS Al FIE RARD; HAhR
713558 Tk )

UGS ZG AT 2018 4F 8 AR H = AT,
JEAE ) o B R B B WA ORI T B ke e A 4 e
R AU ARUE W) 22 k35 P boehmeriifolium

(Miq.) Wall. ex C. DC, FEfifrA (BBP0848) fifft
TE =T V8 I AE AR A PR A ]
2 REESESE

B34 10 kg, F 95% L BEF RIEEL 3
R (3 AR, G HFPERGH, BEIRAASERE 200 g.
MR B AR AN, A MEE-TIE (20 11,
10:1. 5514 2014 0: 1) BAEFUER, B34
Fr. 1~6. Fr. 1 (1.5 g) ZRERAERE, A k-
PR (501, 30:1.20: 1. 10: 1) BREWERG,
WIRZ RP-Cis 1 (3 LA EE-7K (80 & 20+ 100 & 0)
BEEEVEME . 214 HPLC 4 B 4lift (70% HEE-7K),
BEMEY 2 (47mg, ®R=30.2min). 3 (66 mg,
=363 min). Fr.2 (2.3 g) HKIKZ RP-Cis kE(Ailh
FEE-7K (80 :20. 100 :0) BAFUEM . Sephadex
LH-20 #ERAE (il (HED 408, (e 2 R
BRSP4 (160 mg). Fr.3 (0.9 g) ZrEAM
W, PR M-I (50 1. 2014 105 1. 55 1.
211,00 D) BREEUEMLSETSEI4H 5 Fr. 3-1~3-3. Fr.
3-1 &4l 2% HPLC 26t (86%HEE), 52L&
5 (7 mg, ,&=26.0 min). Fr. 3-2 {KIX%4 Sephadex
LH-20 BERA AN (FED /5. & HPLC 46
1 (68% H ), 1321 &) 6(46 mg, rR=27.6 min).
Fr. 3-3 48 RP-Cs #H £43 DLFFBE-7K (50 2 50,65 : 35,
70 : 30, 80 :20. 85: 15, 100 :0) BHEWE, 7
28214 % HPLC 24k (68%H ), 1331k &4 714
mg, ®R=25.0min). Fr.4 (8.6 g) 4 RP-Cs H:{il
PLHIEE-7K (80 2204 100 : 0) BAEEFBEML, 53405
Fr. 4-1~4-2, Fr. 4-1 {KIX%: Sephadex LH-20 A+
Bk CHEE 785, il % HPLC 2hifh (65%H ),
REMLEY) 8 (44 mg, R=23.5min). Fr.4-2 7E]§
B h LG E RN A 9 (5.2 @), BRRFIALRIRE
RP-C g FE At DL EE-7K (50 © 50, 80 : 20 100 : 0)
BEEE Ve . Sephadex LH-20 HERAE (il (FEEE) 4y
5, H&YH% HPLC /B2t (63%H EE-7K),
BELLAY 10 (14 mg, ®R=21.0min). 11 (8 mg,
k=252 min). 12 (7 mg, ®R=29.5 min) 113 (38
mg, R=35.8min). Fr.5 (1.6 g) {KIXZ& RP-Cis#F
Lk DL EE-7K (40 ¢ 604 60 : 40, 70 : 30, 85 : 15,
100 : 0> FREEYE . )4 HPLC 4r &4t (63%
HEE-K), BEEY 14 (14 mg, ®R=24.0 min).
15 (91 mg, ,R=27.0min). Fr.6 (0.4 g) & RP-Cs
Rt DLFREE-/K (50 2504 80 © 20, 100 : 0) B
Ve, &l B R B B A7 FE 48 Sephadex LH-20 %A%
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ik (FED 78, [5E3E% 1 (60 mg).
3 HHEE

& 1. AR, HR-ESI-MS 45 H#E4r1
B TU& m/z 404.110 6 [M+Na] (iH514 404.110 5),
i€ 71 3N CuHioNOs, HHHEAMBAIE R 13; UV
FJERELE 242, 280 nm FIRISIERBIIL G 1 & H 5
FI; IR RN (3299 cm™) . HRIE (1729,
1708 cm™) F175%4 (1609, 1516, 1504, 1490 cm™) %
FREM . "TH-NMR (500 MHz, CDCl3) &7x 1 /M
REAR 155 on 7.23 (1H, s, NH); 2 4 1,2,4-=H
RERFR 155 [0u 6.76 (1H, d, J = 8.3 Hz, H-5'),
6.70 (1H, dd, J = 8.3, 2.0 Hz, H-6'), 6.66 (1H, d, J =
2.0 Hz, H-2")]: [u 6.70 (1H, d, J= 8.0 Hz, H-5), 6.63
(1H, d, J= 1.8 Hz, H-2), 6.61 (1H, dd, J= 8.0, 1.8 Hz,
H-6)]; 1 DM ZEER FE5 on 5.92 2H, s,
OCH20); 2 H W H E it 15 5 [0u 3.68 (2H, s,
CH,-7"), 81 3.65 (2H, s, CHa-7)] LA % 2 #H W4 L )i 1
{55 [on 3.85 (3H, s, 4-OCHs), ou 3.79 (3H, s,
3'-OCH3)]. *C-NMR (125 MHz, CDCl3) 454 DEPT
BIRE SR 21 MirfE5, A% 2 MHAREBRGS oc
55.9, 55.8, 3 MNIHEmRGS (BF 1 MNIEHF A
BRAE5 oc 101.1), 6 MEHRIX FIEAF 5 A1 10 P2
fEs (B8 2 ABEES oc 171.3,171.2), LA
A S IR A T, VP HERTL A 1 ] RE
& 1 PME A matairesinol Al . FFH HMBC
i (B 20 XHEY 1 iE— 2 H-2 5 C-3/C-4,
H-5 5 C-3/C-4,H-6 5 C-2/C-4 L)}, H-7 5 C-2/C-6
AR, s, THOHAERTES on 592 5
C-3/C-4 HHMIZ, 454 1D NMR 25 H 175 & 1184
G155, RGN B 1la (34-1H 40
WEABO. %4, £ HMBC 1, H-2'5 C-3'/C-4',
H-5'5 C-3'/C-4', H-6'Y5 C-2'/C-4'VLJ H-7'5
C-2'/C-6"H %, [T, 2 NMHERERTIE S on3.79
Al on 3.85 23515 C-3'F1 C-4'A13%, 454 1D NMR
SHMEERTEEGES, I—RREMTAERE 1b
GA-ZHEIREFIEFBD; HEREMR 55 on 7.23
3R 2 ANERIERR C-9. C-9'LL K 2 4 sp? Zhj C-8.
C-8HMK, GHzamrns T, HlrgiH
A B 1e (2,5- 5 ARMEE 3R 7 B« #2570 br
HMBC 5%, H-7 5 C-8/C-9 il H-7'5 C-8'/C-9'F
2%, ATLUE B lay 1b AT e &Rk, #ib&
M1 B4R E N 3-(3,4-methylenedioxybenzyl)-4-
(3,4-dimethoxybenzyl)-1H-pyrrole-2,5-dione ,

gia

HSQC A1 HMBC 15 B, *b&W 1 4 EmEE
ST THERKARE (R 1. £33 SciFinder Scholar
K&, WEZLEm 121 MRS EARERLS
W, 5 N EROAR B I T o

&Y 2. TEMARYI, ESI-MS m/z: 258 [M+
Na]*.'H-NMR (500 MHz, CDCls) 6: 7.23 (1H, dd, J =
14.8, 10.8 Hz, H-3), 6.25 (1H, d, J = 14.8 Hz, H-2), 6.17
(1H, dd, J = 15.1, 11.0 Hz, H-4), 6.05 (1H, dt, J =
15.1, 7.0 Hz, H-5), 3.61 (2H, brs, H-5'), 3.48 (2H, brs,
H-1), 2.14 2H, q, J = 7.0 Hz, H-6), 1.64 (2H, m,

la ", o]

2 LAY 1K HMBC (—~) #HX
Fig.2 Key HMBC ( —~) correlations of compound 1

=1 LEYW1HY ' H-NMR 1 BC-NMR ##E (500/125 MHz,
CDCL)

Table 1 'H-NMR and '*C-NMR spectral data of compound
1 (500/125 MHz, CDCl3)

A oc on
1 130.0 —
2 109.2 6.63 (d, /J=1.8 Hz)
3 147.9 —
4 146.5 —
5 108.4 6.70 (d, /= 8.0 Hz)
6 121.8 6.61 (dd, J=8.0, 1.8 Hz)
7 29.0 3.65 (s)
8 140.9 —
9 171.3 —
1 128.7 —
2 112.0 6.66 (d, J = 2.0 Hz)
3 149.1 —
4! 148.0 —
5 1113 6.76 (d, J = 8.3 Hz)
6’ 120.9 6.70 (dd, J=8.3,2.0 Hz)
7' 292 3.68 (s)
8’ 140.5 —
9’ 171.2 —
OCH:0  101.1 5.92 (s)
NH _ 7.23 (s)
3-OCH; 558 3.79 (s)
4-OCH; 559 3.85 (s)
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H-3'), 1.53~1.59 (4H, m, H-2', 4'), 1.41 (2H, m, H-7),
1.24~1.34 (4H, m, H-8, 9), 0.88 (3H, t, J = 7.0 Hz,
H-10); BC-NMR (125 MHz, CDCls) §: 165.8 (C-1),
118.6 (C-2), 142.8 (C-3), 128.9 (C-4), 142.7 (C-5),
32.9 (C-6), 28.6 (C-7), 31.4 (C-8), 22.5 (C-9), 14.0
(C-10), 46.9 (C-1"), 26.8 (C-2'), 24.7 (C-3"), 25.7
(C-4'),43.2(C-5")e IR 5 SRS Fe AR — 0B,
% e B9 2 SN 2E AE-decadienoylpiperidide .

&Y 3. TEMIRY), ESI-MS m/z: 260 [M+
Na]*. 'H-NMR (500 MHz, CDCl;) d: 6.80 (1H, dt, J =
15.2, 7.0 Hz, H-3), 6.21 (1H, d, J = 15.2 Hz, H-2),
3.58 (2H, brs, H-5), 3.46 (2H, brs, H-1"), 2.17 (2H, q,
J=17.0 Hz, H-4), 1.63 (2H, m, H-3'), 1.50~1.55 (4H,
m, H-2', 4), 1.43 (2H, m, H-5), 1.18~1.31 (8H, m,
H-6~9), 0.86 (3H, t, J = 7.0 Hz, H-10); '3C-NMR
(125 MHz, CDCl3) 6: 165.7 (C-1), 120.4 (C-2), 146.0
(C-3), 32.6 (C-4), 28.5 (C-5), 29.2 (C-6), 29.1 (C-7),
31.8 (C-8), 22.7 (C-9), 14.1 (C-10), 46.9 (C-1"), 26.7
(C-2"), 24.7 (C-3"), 25.6 (C-4'), 43.1 (C-5"). LR %ds
HEkoE A -0, MEEhREY 3 N 2E-
decenoylpiperidide.

&) 4: Ak A, ESI-MS m/z: 246 [M+
Na]*.'H-NMR (500 MHz, CDCls) §: 7.19 (1H, dd, J =
14.9, 10.2 Hz, H-3), 6.12 (1H, m, H-4), 6.06 (1H, m,
H-5), 5.75 (1H, d, J = 14.9 Hz, H-2), 5.52 (1H, brs,
-NH), 3.16 (2H, t, J = 6.5 Hz, H-1"), 2.13 (2H, m,
H-6), 1.79 (1H, m, H-2'), 1.41 (2H, m, H-7), 1.25~
1.35 (4H, m, H-8, 9), 0.92 (6H, d, J = 6.7 Hz, H-3/,
4", 0.88 3H, t, J = 6.9 Hz, H-10); '3C-NMR (125
MHz, CDCls) o: 166.7 (C-1), 121.9 (C-2), 1415
(C-3), 128.4 (C-4), 143.5 (C-5), 33.1 (C-6), 28.7
(C-7), 31.6 (C-8), 22.7 (C-9), 14.2 (C-10), 47.2 (C-1"),
28.9 (C-2'), 20.3 (C-3', 4'). LR ¥ 5 CkiRkiE S A
— ), WA AY) 4 RS R .

& 5. TEEMHRY, ESI-MS m/z: 392 [M+
Na]*. 'H-NMR (500 MHz, CDCl;) 6: 6.89 (1H, d, J =
1.5 Hz, H-13), 6.82 (1H, dt, J = 15.1, 6.9 Hz, H-3),
6.75 (1H, dd, J = 8.0, 1.5 Hz, H-17), 6.73 (1H, d, J =
8.0 Hz, H-16), 6.27 (1H, d, J = 15.8 Hz, H-11), 6.23
(1H, dt, J = 15.1, 1.6 Hz, H-2), 6.03 (1H, dt, J = 15.8,
6.9 Hz, H-10), 5.93 (2H, s, -OCH0), 3.59 (2H, brs,
H-5'), 3.47 (2H, brs, H-1'), 2.12~2.22 (4H, m, H-4,
9), 1.64 (2H, m, H-3"), 1.53~1.60 (4H, m, H-2', 4'),

1.40~1.50 (4H, m, H-5, 8), 1.30~1.39 (4H, m, H-6,
7); 3C-NMR (125 MHz, CDCls) d: 165.6 (C-1), 120.4
(C-2), 145.9 (C-3), 32.5 (C-4), 28.4 (C-5), 29.0 (C-6),
29.1 (C-7), 29.4 (C-8), 32.8 (C-9), 129.3 (C-10), 129.3
(C-11), 132.5 (C-12), 105.4 (C-13), 147.9 (C-14),
146.5 (C-15), 1082 (C-16), 120.2 (C-17), 100.9
(OCH,0), 46.9 (C-1"), 26.7 (C-2"), 24.7 (C-3"), 25.6
(C-4"), 43.1 (C-5"). _Fi¥da 5 ikt A —30),
s 2L &%) 5 N piperchabamide B

&Y 6: TEEIMARYS, ESI-MS m/z: 244 [M+
Na]*.'H-NMR (500 MHz, CDCls) : 7.26 (1H, dd, J =
14.7, 10.9 Hz, H-3), 6.17 (1H, dd, J = 14.9, 10.9 Hz,
H-4), 6.09 (1H, d, J = 14.7 Hz, H-2), 6.07 (1H, dt, J =
14.9, 7.5 Hz, H-5), 3.53 (2H, t, J = 6.9 Hz, H-4"), 3.50
(2H, t, J= 6.9 Hz, H-1'), 2.14 (2H, q, J = 7.5 Hz, H-6),
1.95 (2H, m, H-2"), 1.85 (2H, m, H-3'), 1.41 (2H, m,
H-7), 1.23~1.35 (4H, m, H-8, 9), 0.88 (3H, t, J=7.0
Hz, H-10); '3C-NMR (125 MHz, CDCL) ¢: 165.4
(C-1), 120.0 (C-2), 142.4 (C-3), 128.8 (C-4), 143.4
(C-5), 33.1 (C-6), 26.3 (C-7), 24.5 (C-8), 22.7 (C-9),
14.2 (C-10), 46.6 (C-1'), 31.5 (C-2'), 28.6 (C-3"), 46.0
(C-4). FIREHE 5ol B A — B8, W Etl
EY 6 N

& 1. A A, ESI-MS m/z: 336 [M+
Na]*.'H-NMR (500 MHz, CDCl3) §: 7.21 (1H, dd, J =
14.8, 10.9 Hz, H-3), 6.27 (1H, d, J = 7.8 Hz, H-12),
6.66 (1H, d, J = 1.6 Hz, H-9), 6.61 (1H, dd, J = 7.8,
1.6 Hz, H-13), 6.26 (1H, d, J = 14.8 Hz, H-2), 6.18
(1H, dd, J = 15.2, 10.9 Hz, H-4), 6.05 (1H, dt, J =
15.2, 7.4 Hz, H-5), 5.92 (2H, s, -OCH,0), 3.60 (2H,
brs, H-5"), 3.48 (2H, brs, H-1"), 2.65 (2H, t, J= 7.4 Hz,
H-7), 242 (2H, q, J = 7.4 Hz, H-6), 1.65 (2H, m,
H-3'), 1.54~1.59 (4H, m, H-2", 4'); BC-NMR (125
MHz, CDCl3) 6: 165.6 (C-1), 119.1 (C-2), 142.5
(C-3), 129.5 (C-4), 141.0 (C-5), 35.0 (C-6), 35.0
(C-7), 135.2 (C-8), 108.8 (C-9), 147.6 (C-10), 145.7
(C-11), 108.2 (C-12), 121.2 (C-13), 101.0 (OCH,0),
43.2 (C-1"), 25.5 (C-2), 24.7 (C-3"), 26.7 (C-4'), 46.9
(C-5")0 PR EHE 53R IE AR — 30, e ik
&%) 7 N piperdardine .

thE5Y 8: TLEIMIRYS, ESI-MS m/z: 310 [M+
Na]*. '"H-NMR (500 MHz, CDCls) 6: 6.78 (1H, dt, J =
15.1, 7.3 Hz, H-3), 6.71 (1H, d, J = 7.9 Hz, H-10),
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6.66 (1H, d, J = 1.7 Hz, H-7), 6.62 (1H, dd, J = 7.9,
1.8 Hz, H-11), 6.21 (1H, dt, J = 15.1, 1.5 Hz, H-2),
5.91 (2H, s, -OCH0), 3.58 (2H, brs, H-5"), 3.40 (2H,
brs, H-1'), 2.68 (2H, t, J = 7.3 Hz, H-5), 2.46 (2H, qd,
J =13, 1.5 Hz, H-4), 1.64 2H, m, H-3"), 1.50~1.58
(4H, m, H-2', 4'); 3C-NMR (125 MHz, CDCl;) ¢:
165.5 (C-1), 121.2 (C-2), 144.0 (C-3), 34.5 (C-4), 34.6
(C-5), 135.0 (C-6), 108.2 (C-7), 147.6 (C-8), 145.7
(C-9), 108.9 (C-10), 121.4 (C-11), 100.8 (OCH0),
46.9 (C-1'), 26.6 (C-2'), 24.6 (C-3"), 25.6 (C-4"), 43.1
(C-5"). IR 5 SRR IE FE AR — ), sl
E 1 8 N

B 9: HRIEHK AR, ESI-MS m/z: 308 [M—+
Na]*.'H-NMR (500 MHz, CDCls) §: 7.39 (1H, dd, J =
14.7, 9.0 Hz, H-3), 6.97 (1H, d, J = 1.4 Hz, H-7), 6.88
(1H, dd, J = 8.0, 1.4 Hz, H-11), 6.77 (1H, d, J = 8.0
Hz, H-10), 6.74 (1H, d, J = 16.0 Hz, H-5), 6.72 (1H,
dd, J = 16.0, 9.0 Hz, H-4), 6.43 (1H, d, J = 14.7 Hz,
H-2), 5.97 (2H, s, -OCH,0), 3.63 (2H, brs, H-5"), 3.52
(2H, brs, H-1"), 1.66 (2H, m, H-3"), 1.55~1.62 (4H,
m, H-2', 4); 13BC-NMR (125 MHz, CDCls) 6: 165.5
(C-1), 120.2 (C-2), 142.5 (C-3), 125.5 (C-4), 138.3
(C-5), 131.1 (C-6), 105.8 (C-7), 148.3 (C-8), 148.2
(C-9), 108.6 (C-10), 122.5 (C-11), 101.3 (OCH0),
47.0 (C-1"), 26.8 (C-2'), 24.7 (C-3"), 25.7 (C-4'), 43.3
(C-5"). FIRHHE 5 CHRHRIE F AR — ), Bl
HW0 9 N EAUR .

&Y 10: HEK K, ESI-MS m/z: 298 [M+
Na]*. 'H-NMR (500 MHz, CDCl3) §: 6.84 (1H, dt, J=
15.3, 7.4 Hz, H-3), 6.72 (1H, d, J= 7.8 Hz, H-5"), 6.66
(1H, d, J = 1.6 Hz, H-2'), 6.62 (1H, d, J = 7.8 Hz,
H-6'), 5.92 (2H, s, -OCH,0), 5.76 (1H, d, J= 15.3 Hz,
H-2), 5.44 (1H, brs, -NH), 3.14 (2H, t, J = 6.3 Hz,
H-17), 2.68 (2H, t, J = 7.4 Hz, H-5), 2.44 2H, q, J =
7.4 Hz, H-4), 1.79 (1H, m, H-2""), 0.92 (6H, d, J = 6.7
Hz, H-3", 4"); BC-NMR (125 MHz, CDCL) : 165.8
(C-1), 1242 (C-2), 143.3 (C-3), 34.1 (C-4), 34.4
(C-5), 134.9 (C-1"), 108.2 (C-2'), 147.6 (C-3'), 145.8
(C-4"), 108.8 (C-5"), 121.2 (C-6"), 100.8 (OCH0),
46.8 (C-1"), 28.6 (C-2""), 20.1 (C-3", 4"y, Lix¥¥E 5
SCHRRARIE S A — 300, SR E) 10 Sy A EE
2T

&Y 11: AT A, ESI-MS m/z: 324 [M+

Na]*.'H-NMR (500 MHz, CDCls) §: 7.17 (1H, dd, J =
15.1, 10.3 Hz, H-3), 6.72 (1H, d, J = 7.9 Hz, H-5"),
6.66 (1H, d, J = 1.5 Hz, H-2), 6.60 (1H, dd, J = 7.9,
1.5 Hz, H-6'), 6.13 (1H, dd, J = 15.3, 10.3 Hz, H-4),
6.06 (1H, dt, J = 15.3, 6.5 Hz, H-5), 5.92 (2H, s,
-OCH,0), 5.75 (1H, d, J = 15.1 Hz, H-2), 5.48 (1H,
brs, -NH), 3.16 (2H, t, J = 6.3 Hz, H-1"), 2.65 (2H, t,
J =174 Hz, H-7), 2.42 (2H, dd, J = 7.4, 6.5 Hz, H-6),
1.80 (1H, m, H-2"), 0.92 (6H, d, J = 6.7 Hz, H-3",
4); BC-NMR (125 MHz, CDCl) 6: 166.3 (C-1),
121.1 (C-2), 141.5 (C-3), 128.4 (C-4), 135.0 (C-5),
349 (C-6), 35.0 (C-7), 141.0 (C-1'), 108.8 (C-2),
147.5 (C-3"), 145.7 (C-4"), 108.1 (C-5"), 122.2 (C-6"),
100.7 (OCH,0), 46.9 (C-1"), 28.6 (C-2""), 20.1 (C-3",
4o FRBEE S SCIRIRE R A B, MU e S
¥ 11 24 chingchengenamide A .

& 12: AER A, ESI-MS m/z: 378 [M+
Na]*.'H-NMR (500 MHz, CDCl3) 8: 7.19 (1H, dd, J =
14.9, 10.3 Hz, H-3), 6.89 (1H, d, J = 1.1 Hz, H-2"),
6.75 (1H, dd, J = 7.9, 1.1 Hz, H-6'), 6.73 (1H, d, J =
7.9 Hz, H-5'), 6.28 (1H, d, J = 15.8 Hz, H-11), 6.13
(1H, dd, J = 15.2, 10.3 Hz, H-4), 6.06 (1H, m, H-5),
6.01 (1H, m, H-10), 5.93 (2H, s, -OCH,0), 5.74 (1H,
d, J=14.9 Hz, H-2), 5.46 (1H, brs, -NH), 3.16 (2H, t,
J=6.3Hz H-1"),2.15~2.21 (4H, m, H-6, 9), 1.44~
1.49 (4H, m, H-7, 8), 1.80 (1H, m, H-2"), 0.92 (6H, d,
J=6.7Hz, H-3",4"); 3C-NMR (125 MHz, CDCl;) J:
166.3 (C-1), 122.0 (C-2), 142.7 (C-3), 128.9 (C-4),
141.2 (C-5), 32.7 (C-6), 28.9 (C-7), 28.6 (C-8), 32.8
(C-9), 132.3 (C-10), 128.4 (C-11), 129.5 (C-1"), 109.4
(C-2), 147.9 (C-3"), 146.6 (C-4"), 108.2 (C-5"), 120.2
(C-6), 100.9 (OCH,0), 46.9 (C-1"), 28.3 (C-2"), 20.1
(C-3",4") . FREdR S SCikRiE S A — 502, #s
EWE 12 NEEEXE T B.

& 13: AR K, ESI-MS m/z: 406 [M+
Na]*.'H-NMR (500 MHz, CDCls) §: 7.19 (1H, dd, J =
15.0, 10.2 Hz, H-3), 6.89 (1H, d, J = 1.4 Hz, H-2'),
6.75 (1H, dd, J = 8.0, 1.4 Hz, H-6), 6.73 (1H, d, J =
8.0 Hz, H-5'), 6.28 (1H, d, J = 15.7 Hz, H-13), 6.11
(1H, m, H-4), 6.07 (1H, m, H-5), 6.04 (1H, m, H-12),
5.93 (2H, s, -OCH0), 5.74 (1H, d, J = 15.0 Hz, H-2),
5.48 (1H, brs, -NH), 3.16 (2H, t, J = 6.5 Hz, H-1"),
2.11~2.19 (4H, m, H-6, 11), 1.79 (1H, m, H-2"),
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1.38~1.47 (4H, m, H-7, 10), 1.27~1.36 (4H, m, H-8,
9),0.92 (6H, d, J= 6.7 Hz, H-3", 4"); 13C-NMR (125
MHz, CDCls) o: 166.4 (C-1), 121.8 (C-2), 143.1
(C-3), 129.4 (C-4), 141.3 (C-5), 32.9 (C-6), 29.0
(C-7), 28.7 (C-8), 28.9 (C-9), 29.3 (C-10), 32.9
(C-11), 129.3 (C-12), 1283 (C-13), 132.5 (C-1"),
105.4 (C-2'), 146.9 (C-3"), 147.9 (C-4"), 108.2 (C-5"),
120.2 (C-6"), 100.9 (OCH,0), 46.9 (C-1"), 28.6
(C-2"),20.1 (C-3", 4"y, FiR% ¥ 5 SChkIRIE HEA—
o), e 5 13 4 guineensine.

thE5Y14: HEKER, ESI-MS m/z: 296 [M+
Na]*. 'H-NMR (500 MHz, CDCl3) d: 7.36 (1H, dd, J =
14.8, 10.9 Hz, H-3), 6.98 (1H, d, J = 1.3 Hz, H-2'),
6.89 (1H, dd, J = 8.0, 1.3 Hz, H-6"), 6.78 (1H, d, J =
8.0 Hz, H-5"), 6.77 (1H, d, J = 15.4 Hz, H-5), 6.67
(1H, dd, J = 154, 109 Hz, H-4), 598 (2H, s,
-OCH,0), 5.91 (1H, d, J = 14.8 Hz, H-2), 5.53 (1H,
brs, -NH), 3.19 (2H, t, J = 6.4 Hz, H-1"), 1.82 (1H, m,
H-2"), 0.94 (6H, d, J = 6.6 Hz, H-3", 4"); 13C-NMR
(125 MHz, CDCl3) 6: 166.5 (C-1), 123.5 (C-2), 141.1
(C-3), 124.8 (C-4), 138.9 (C-5), 131.1 (C-1"), 105.9
(C-2"), 148.4 (C-3'), 148.5 (C-4"), 108.7 (C-5"), 122.7
(C-6"), 101.5 (OCH0), 47.1 (C-1"), 28.8 (C-2"), 20.4
(C-3", 4" FIREHE 5 S CiRRE B A —F 03], s
EEY 14 NEE T

WA 15 TCEMHIRY), ESI-MS m/z: 393 [M+
Na]*. 'H-NMR (500 MHz, CDCl:) 6: 6.76 (1H, d, J =
8.1 Hz, H-5), 6.71 (1H, d, J= 7.9 Hz, H-5"), 6.60 (1H,
d, J = 1.4Hz, H-2'), 6.58 (1H, dd, J = 7.9, 1.4 Hz,
H-6'), 6.57 (1H, dd, J= 8.1, 2.0 Hz, H-6), 6.47 (1H, d,
J=2.0 Hz, H-2), 5.92 (2H, s, -OCH,0), 4.15 (1H, dd,
J=9.2,7.1 Hz, H-9a), 3.88 (1H, dd, J=9.2, 7.5 Hz,
H-9b), 3.85 (3H, s, 4-OCH;), 3.82 (3H, s, 3-OCH3),
2.96 (1H, dd, J = 14.1, 5.2 Hz, H-7'a), 2.85 (1H, dd,
J=14.1, 7.2 Hz, H-7'b), 2.61 (1H, dd, J = 12.7, 5.3
Hz, H-7a), 2.55 (1H, m, H-8), 2.50 (1H, m, H-8'), 2.48
(1H, dd, J=12.7, 7.6 Hz, H-7b); 3C-NMR (125 MHz,
CDCls) 6: 131.4 (C-1), 111.7 (C-2), 149.1 (C-3), 147.9
(C-4), 109.5 (C-5), 122.3 (C-6), 38.3 (C-7), 41.2
(C-8), 71.3 (C-9), 130.4 (C-1"), 111.3 (C-2'), 147.9
(C-3"), 146.5 (C-4"), 108.2 (C-5), 120.6 (C-6'), 34.8
(C-7"), 46.5 (C-8"), 178.5 (C-9'), 101.0 (OCH,0), 55.9

(3-OCH3), 55.8 (4-OCH3). iR ¥ 5 ClkikiE A

— 04, W E S Y 15 N kusunokinin.
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