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Amide alkaloids from the stems of Piper kadsura
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Abstract : To study the chemical constituents and biological activities of Piper kadsura. The chemical constituents of the stems
of Piper kadsura were purified by silica gel column chromatography, Sephadex LH-20 and preparative liquid chromatography.
Based on various spectroscopic methods,13 amide alkaloids were identified as (2E ,4E) -N-isobutyl-6-oxodeca-2 ,4-dienamide
(1),(4,5) -trans-N-isobutyl4 , 5-epoxy-2 E-decadienamide (2) , N-isobutyl-4-hexanoyl-4-hydroxypyrrolidin-1-one (3), syl-
vamide (4) ,N-isobutyl-2E ,4E-octadienamide (5) ,pellitorine (6) ,N-isobuty-2E ,4E-dodecadienamide (7) , N-isobutyl-2E,
4E-octadecadienamide (8) ,N-2'-methylbutyl-2FE ,4E-decadienamide (9) ,N-isobutyl-2E ,4F 12 Z-octadecatrienamide (10) ,
N-isobutyl-2E-decenamide (11) ,dihydropiperlonguminimine (12) and futoamine (13). Compound 1 was a new compound,
compound 2 was a new natural product,and compounds 3-7,9 and 10 were isolated from this plant for the first time. The neu-
roprotective activity of compounds 1-10 were tested in vitro by using MPP " injured PC12 cell,,compound 6 displayed a signifi-
cant protective effect on MPP " induced PCI12 cell injury at 20 uM (P < 0.01).
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WF5E 2R T H P B AR 22 S HAR RS T AT
1537 B0 1K 2 SRR ke P G A 5 T Rk
TAEY T R A e A S Y E D . iha
AR (PD) S AT W] R 24 5 BRAE 58 — 1 UL I i 22
IRTTHEGENA , T AF R I 5 4 B A i AU ) — L
25577 B U T PD B Bl iy ek AR O
BB DAH R 8 A 27 o 9 Bk it T DL ()
FRATTTFJre 1 i XU v 15 e A= 0 I 4 R A 5, O
K MPP " ifii 45 PC12 4 Ik PD 41 #5551, %)
Sy B BRI G W AT AR S e 2 ORI VI R, N IS
SLAZAE PTG E A T AR R it — 2 i S5 K
o
1 #E57F=*
1.1 {UFE5H#

Bruker AVANCE III 500 MHz A% g 4R{% (&
[E Bruker 2\ 7)) ; Bruker maxis HD % & 470 [A] i 3%
({8 Bruker 23] ) s N-1000 % fig 4% 7% K AL ( L3t
BN 2 A7 B /N 7] ) 5 SHB-B 95A BRI IR K X £ &
2 CRRIN IR T A BR A 7] ) s DFZ-3 B L A5
PRAE (i TEIR A ) s P B LC 52 Al
JE il 28 WA 1A (T35 BB AL BB A BR A A
SP 5030 U4 il 25 AU i FE 5 A2, UV 200 #9258 40 G
%% , Easychrom 833 T AR ; B354 A7 YMC-Pack
ODS-A,250 mm x 20 mm,5 wm) ; Multiskan FC %l
P FRA (2[5 Thermo A7) ) 5 W )2 (A TERERE GF o, HE
gL (200 ~300 H, 75 B #E AL T)) ; Sepha-
dex LH-20 ( Pharmacia Biotech 2\ &]) ; ODS (40 ~ 60
pm YMC) ; F 8,3 405 ( SCHETT IO AORS 401627
PR ) 5 AR 24 S 23 B 4 5 W2 J2 B ik Jie e
10 ~40 pm (K72, LL 0. 5% CMC-Na Hi#5, 1T,
105 C 754k 0.5 h; MPP* ( Sigma) ,MTS( Promega) .

T XUBE T 2018 4 6 H SR T4 B M 25 64 i
Yy, 25T 1 B2 24 DR 2 24 25 e R B 1 0452 48 5 A
R BH ABUE A 4 X Piper kadsura ( Choisy) Ohwi
()RR 2R AR AR T T R R B 24 K 2 v 2 A
8% (AnA5 ID-201806091)
1.2 EBE5SH

T3 KU 25 4 R (40 k) SR S W Beid iR 4
W, Bk 24 h SRR I3 YR, AR S FH F v R 5 L 42
WO 2R e Al 45 3] — S R B R 61 =8 600 g,
BETR AR T 450 g, HF A W b SR B P17 rE
JEEHE 3% 53 85, LA T E- PR R 22 48 (1002 0—0: 100)
BEEEGERL , 2B 3] 13 AN (Fr. 1 ~13) . sy

Fr.7 28 b At 135 70 85, U H BE-7K (30% —
100% P ) B0 B R B8, 45 6 AN E 3 43 (Fr. 7-1 ~ Fr.
7-6) o ¥ Fr.7-3 Z52F il 25 A HPLC il % ( -7k
70% ) #2154k 9 (20 mg,t, = 28 min) , ¥f Fr.
7-5 GREMEAF TS 0 2 (A ik : PR ) |, P28 2 il £
R HPLC H #3659 8(2.6 mg, 1, = 22 min) , i
43 Fr. 8 Zerf At (i 43 8, U FH F BE-7K (30% —
100% H Pt ) 6 B PR, 45 7 AN W38 43 ( Fr. 8-1 ~ For.
8-7) o ¥4 Fr. 8-3 £ fik A €538 o 15, MK WK HI 4 v
it : PN (100: 0—0: 100 ) F6 J3 Pk JBE , 7- 25 45 ol 25 784
HPLC il % ( I BE-7K 60% ) 1346 &9 1(5 mg, 1, =
40 min) .2(6 mg,i; = 66 min) 3 (14 mg,;, = 60
min) .4 (10 mg, t; = 80 min) .6 (8 mg, iy =
120min) . K Fr. 84 2k e HE 3% 40 85, KK A4
THITEE : IR (1002 0—0: 100 ) A 2 B8, 7545 & il 4
1 HPLC il % ( FBE-7K 70% ) 1446 G40 7(2.5 mg,
tg = 68 min) 11(1.5 mg,t;, = 57 min) , ¥ Fr. 8-6
ZERERHE (03 43 B, MU A dH Rk < PR (100: 0—0
100 ) B BEVRIBE , P25 A 2F i £ 1 HPLC il & ( HF -
7K 90% ) 15445 5(2.6 mg,ty = 26 min) 10 (3
mg,ty = 25 min) . H RO 02 E E AT RE B
Ry B, A5 i . — S bt . 2R 2R K
4 FROTRE S o B LR TR B UEATRE R
T ES, LAA M- R R 48 (50: 1—0: 100 ) 6 B 1
Jit, L5 B A5 5 8 A4 (Fr. E1 ~E8) 245 Fr.
E3 ZEBERAE (035 4 55, B 45 4 il 45 B HPLC il %
(HE-7K 75% ) 1346 A 4 12(5.5 mg, i, = 68 min) |
13(3.5 mg,t; = 57 min) ,
1.3 R5MBZRPEMEDLR

PC12 ik 4316 240 e T 10% FBS J% 100 U/mlL
() DMEM S 35 72 B R 7E &% 5% CO, 1)
37 CHEFRA h 535 B A 1550, FHIREEN 16 ) s i
MWW 2 15 mL 204 H,800 rpm, B> 5 min f5
7+ L IMABT I 8 2R 555 5 mL, R IR A5 FT
10 Yk, WA i, B2 0. 02 mLL 41 i 2 v fin A 5]
AR EC T, TR A R E 1 x 10°
A mL RN E) 96 FLIRAKSE R F . 23 h 5, W H B
FREE ARYEIMASEL S AR R 500 3 4, A AT ERE 3
WL s O R s FUIMACHT R 33 B2 A
B FR 5 AR BE 750 WM MPP* 24 h j5 , fin A MTS,
2 hJE, EAE A 245 0 4 A B R K A B 20
M ALA Y, P2 BE 750 uM MPP ™ 24 h 5, Jin
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2.1 HFHHERE
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WAy 276 nm IR 6% R fe (3 315 em™ ) I
PRI (1 648 cm™ ) ZEHEAF I I 1% ; HR-ESI-MS
m/z238.180 9 [M + H]* ({1448 H 238.180 2),
WEEY 1 15317208 C Hy NO, , IR LA
FEA 4, ' H NMR i (% 1) K3 X WoR A 2 4006
VIR 5 6,6.26 (1H,d,J = 14.6 Hz, H2),
7.29(1H,dd,J = 14.6,11.6 Hz,H-3) fi1 7.20( 1H,
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Hz, H-5) A4 AR A 5 B0 4y 7 A7 7 2 IR
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T AN R e TR R T MK 8y 3.21 ~
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The chemical structures of compounds 1-13

H-NH-CH,-CH-(CH, ), &5 Fy Be 5 1 2k AL AH
o i BRI, € A B Y (2E,4E ) -N-isobu-
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*1 {&%1#9'HNMR F1°C NMR
i B2 (500 #0125 MHz,CDCI, )
Table I 'H NMR and ”"C NMR data of
compound 1 (500 and 125 MHz,CDCl;)

No Sy (J in Hz) S¢
1 165. 1
2 6.26,1H,d(14.6) 131.7
3 7.29,1H,dd(14.6,11.6) 138.5
4 7.20,1H,dd(15.1,11.6) 138.0
5 6.46,1H,d(15.1) 134.3
6 200. 3
7 2.59,H,t(7.3) 41. 4
8 1.63,2H,m 26.2
9 1.36,2H,m 22.4
10 0.92,3H,1(7.3) 13.8
1’ 3.21,2H,t(6.3) 47.1
2/ 1.84,1H,m 28.6

3,47 0.94,6H,d(6.2) 20. 1

-NH- 5.84,1H,br s

EWm2 TEMRY;[«]] +8.47(c0.017,

MeOH) ;HR-ESI-MS:m/z 240. 196 5 [M + H]* (i}
SAE N 240. 195 8) , 7372 € HysNO, , T3
K 3.,"H NMR (500 MHz, CDCL, ) 8:6.67 (1H,
dd,J = 15.2,6.5 Hz,H-3) ,6.09(1H,d,J = 15.2
Hz,H2),3.22(1H, m,H4),3.18(2H,t,J = 6.5
Hz,H-1"),2.87 (1H,td,J = 5.6,2.0 Hz, H-5),
1.82(1H, m,H2") ,1.62(2H, m, H-6) , 1. 49 (2H,
m,H-8),1.33(4H,m,H-7,9),0.94(6H,d,J] = 6.7
Hz,H-3",4"),0.92(3H,t,J = 7.0 Hz,H-10);"C
NMR (125 MHz, CDCL, ) §:164.9 ( C-1),140. 5 ( C-
3),125.5(C2),61.8(C-5),56.5(C4),47.0(C-
1'),32.0(C-6),31.5(C-7),28.6(C=2"),25.5(C-
8),22.5(C9),20.1(C-3"),20.1(C4"),14.0(C-
10) . fb&4 2 19'H NMR %504 5 N-isobutyl-4,5-
epoxy-ZE—decenamide“” — 3 (HH" C NMR 3% 42
v AR L SCHRARIE o Rtk — 2D LA M A% R EA A
IHJE , F AT A7 H-"H COSY F1 HMBC %34t
Bk 7 HAF I as e n R (W 3) . fEW 2 1Y
NOESY %, H4 5 H-2 H-6 7£7E B .19 NOE A% ;
H-5 5 H-3 H-7 f#4F /% NOE #5¢, £ H4 5
H-5 (7 50, R A AL, s et G4 2 h (4,
5) -trans-N-isobutyl-4 ,5-epoxy-2 E-decenamide ,

-
7~} ' o K

.
= S~
P~ .

S RN 3</o <«

—  'H-'H CcosY "~ 7\ HMBC T NOEHI

B3 L&Y 2 KL E H-"H COSY .HMBCNOE 3%
Fig.3 Key 'H-'H COSY,HMBC and NOE

correlations of compound 2

&I TLOHIRY; ESI-MS: m/z 256 [M
+ H] " 4y FxH C,H,;NO,,"H NMR (500 MHz,
CDCL;)6:3.23(1H,dd,J = 12.1,9.1 Hz,H-1"a),
2.74(1H, m,H-2a),2.49(2H, m,H-1"a,2b) ,2. 48
(2H,m,H-6),2.30(1H,ddd,J = 14.3,10.3,4.9
Hz,H-3a),2. 11 (1H,ddd,J = 14.3,10.3,7.0 Hgz,
H-3b),1.87 (1H, m, H2'),1.67 (1H, m, H-7a) ,
1.65(1H,m,H-7b) ,1.36 (1H,m,H9a) ,1.30 (1H,
m,H-8a),1.29(1H, m,H-9b) ,1.28 (1H, m,H-8b) ,
0.90(3H,t,J = 6.8 Hz,H-10),0.88(6H,d,J =
6.8 Hz, H-3',4");"” C NMR (125 MHz, CDCL, ) §:
209.3(C-5),175.0(C-1),92.7(C4) ,47.8(C-1"),
34.8(C-6),31.2(C-8),30.2(C-3),29.2(C=2),
27.9(C-2"),23.4(C-7),22.4(C9),20.3(C-3"),
20.4(C4"),13.8(C-10) . Lh_-¥da 5 3cmk'™ HiaH
FEAR — B, B E LB WM N-isobutyl4-hexanoyl4-
hydroxypyrrolidin-1-one

WEH 4 EE(CHCL); [all +5.89 (¢
0. 008 ,MeOH) ; ESI-MS:m/z 258 [M + H]" 4+
K C,,H,,NO, .,'"H NMR (500 MHz,CD,0D)§:6. 86
(1H,dd,J = 15.5,5.3 Hz,H-3),6.17(1H,d,J =
15.5 Hz,H-2) ,4.07(1H,d,J = 5.3,1.6 Hz,H4) ,
3.50(1H,m,H-5) ,3.06(2H,d,J = 6.8 Hz,H-1"),
1.79(1H,m,H2"),1.57(1H, m,H-6a) ,1. 37 (1H,
m,H-6b) ,1.30(6H,m,H-7,8,9),0.92(6H,d,J] =
6.7 Hz,H-3",4"),0.90(3H,t,/ = 6.8 Hz,H-10);
"C NMR (125 MHz, CD,0D)§:168.5(C-1),144. 4
(C-3),125.1(C-2),75.6 (C4),75.4(C-5),48.0
(C-1'),33.7(C-6),33.1(C-8),29.7(C-2"),26.6
(C-7),23.7(C9),20.5(C-3"),20.5(C4"),14.4
(C-10) o B -%cd5semkt e Sl 3R — 5%, bk e
AW sylvamide ,

wEMS HEOLEERHAK; ESI-MS: m/z 196
(M + H]", 274 C,H, NO,'"H NMR (500
MHz,CDCL,)8:7. 19(1H,dd,J = 15.0,10.4 Hz,H-
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3),6.10 (1H, m, H4),6.10 (1H, m, H-5),5.75
(1H,d,J = 15.0 Hz,H-=2),3.17(2H,t,J = 6.7
Hz,H-1"),2.13 (2H,q,J = 7.0 Hz, H6),1.79
(1H,m,H-2"),1.45(2H, m,H-7) ,0.92(6H,d,J =
6.7 Hz,H-3",4"),0.90 (3H,t,J = 7.4 Hz,H-8);
“C NMR (125 MHz, CDCl,) §:166.3 (C-1),143.0
(C-3),141.3(C-5),128.4(C4),121.7(C-2) ,46.9
(C-1'),35.0(C-6),28.6(C-2"),22.0(C-7),20.1
(C-3'),20.1(C4"),13.7(C-8), VI %5
BRL T AR — B, B E AL A N N-isobutyl-
2F ,4E-octadienamide ,

&6 Tt (CHCL,) ;ESI-MS . m/z 224
(M + H]", ¥k C,Hys NO,'"H NMR (500
MHz,CDCl1;)8:7.20(1H,dd,J = 15.0,10.3 Hz, H-
3),6.11 (1H, m, H4),6.11 (1H, m, H-5),5.78
(1H,d,J = 15.0 Hz,H=2),3.18(2H,t,J = 6.7
Hz,H-1'),2.15(2H,q,J = 7.0 Hz, H-6),1.81
(1H,m,H-2"),1.43(2H, m,H-7),1.30 (4H, m, H-
8,9),0.94(6H,d,J = 6.7 Hz,H-3",4"),0.90(3H,
t,J = 7.0 Hz,H-10);”C NMR(125 MHz,CDCL,)$:
166.4(C-1),143.2(C-5),141.3(C-3),128.2(C-
4),121.8(C-2),46.9(C-1"),32.9(C-6),31.4(C-
8),28.5(C-7),28.6(C2"),22.5(C-9),20.1(C-
3),20.1(C4"),14.0(C-10) . DA _F%cde 5 5cik!”
I HA 3, B E AW R pellitorine,

wE&mwm7 Ftagsih(CHCL,) ; ESI-MS: m/z 252
(M + H]", 7=k C,H,yNO,'H NMR (500
MHz,CDCl1;)8:7.21(1H,dd,J = 15.0,10.2 Hz,H-
3),6.12(1H, m, H4),6.12 (1H, m, H-5),5.77
(1H,d,J = 15.0 Hz,H2),3.19(2H,t,J = 6.7
Hz,H-1'),2.17 (2H,q,J = 7.0 Hz, H-6),1.81
(1H,m,H-2"),1.43(2H,m,H-7) ,1.31(8H,m,H-8
~11),0.95(6H,d,J = 6.7 Hz,H-3",4"),0.90
(3H,t,J = 6.8 Hz, H-12);"” C NMR (125 MHz,
CDCl,)8:166.4 (C-1),143.3(C-5),141.4(C-3),
128.2(C4),121.7(C-2) ,46.9(C-1"),33.0(C-6),
31.8(C-8),29.1(C-7),29.1(C9),28.8(C-10),
28.6(C-2"),22.6(C-11),20.1(C-3"),20.1(C4"),
14. 1(C-12) o DA i 5 ocmkt ™ i A — 2, i
KBS R N-isobuty-2E ,4E-dodecadienamide

LEWMS HEIEIEHAK; ESI-MS: m/z 336
[M + H]", 7% C,, H,, NO,'"H NMR (500
MHz,CDCL,)8:7.21(1H,dd,J = 15.0,10.1 Hz, H-

3),6.12(1H, m, H4),6.12 (1H, m, H-5),5.77
(1H,d,J = 15.0 Hz,H-2),3.19(2H,t,J = 6.5
Hz,H-1"),2.15(2H,q,J = 7.0 Hz, H6),1.81
(1H,m,H2"),1.43(2H,m,H-7),1. 28 (20H, m, H-
8~17),0.94(6H,d,J = 6.7 Hz, H3',4"),0.90
(3H,t,J = 7.0 Hz, H-18);"” C NMR (125 MHz,
CDC1,)8:166.4 (C-1),143.3(C-3),141.4(C5),
128.2(C4),121.7(C-2) ,46.9(C-1"),33.0(C-6),
31.9(C-16),29.5(C-7),29.2 ~29.7(C9 ~15),
28.8(C-8),28.6(C-2"),22.7(C-17),20.1(C-3"),
20.1(C4") ,14.1(C-18) o LI FXHs5 3tk 238
FA B, s A YA N-isobutyl-2E | 4E-octa-
decadienamide,

L&MW sy (CHCL, ) ;ESI-MS . m/z 238
(M + H]", 2%k CsH, NO,'"H NMR (500
MHz,CDCL,)8:7.21(1H,dd,J = 14.9,10.7 Hz, H-
3),6.11 (1H, m, H4),6.11 (1H, m, H5),5.77
(1H,d,J = 14.9 Hz,H-2),3.18 (2H, m, H-1") ,
2.16(2H, m,H-6),1.60 (1H, m, H-2") ,1.42 (2H,
m,H-7),1.27 (6H, m,H-8,9,3'),0.94 (6H, m, H-
4'5'),0.90(3H,t,J = 7.4 Hz,H-10);"” C NMR
(125 MHz, CDCl, ) §:166.5 (C-1),143.3 (C-5),
141.4(C-3),128.2(C4),121.7(C-2),45.2 (C-
1'),32.9(C-6),31.4(C-8),35.1(C-2"),28.5(C-
7),27.0(C-3"),22.5(C9),17.2(C-5"),14.0( C-
10) ,11.3(C4") o L83 5 3cik' ™ 3l 2 A —
B, MR E G Y N N-(2'-methylbutyl ) 22E 4 E-dec-
adienamide .

wEW 10 B A %55 (CHCL ) ; ESI-MS: m/z
334 [M + H] ", 4Tk C,H,NO,"H NMR (500
MHz,CDC1;)8:7. 19(1H,dd,J = 15.0,10.2 Hz, H-
3),6.09 (1H, m, H4),6.09 (1H, m, H-5),5.74
(1H,d,J = 15.0 Hz,H-2),5.38(2H,m,H-12,13) ,
3.16(2H,t,J = 13.0,6.7 Hz,H-1"),2. 14(2H,m,
H-6),1.96 (4H, m, H-11,14),1.80 (1H, m, J =
13.4,6.7 Hz,H-2") ,1.41 (2H, m,H-7) ,1. 30 (6H,
m,H-15 ~17),1.29(6H,m,H-8 ~10),0.93(6H,d,
J = 6.7 Hz,H3",4"),0.88(3H,t,J = 7.0 Hz, H-
18) ;" C NMR (125 MHz, CDCl,) §:166.4 (C-1),
143.3(C-3),141.4(C-5),130.5(C-12),130.2 ( C-
13),128.2(C4),121.7(C2),46.9(C-1"),32.6
(C-6),32.6(C-11),32.5(C-14) ,32.5(C-16),29.6
(C-10),29.3(C-15),29.1(C-9),29.0(C-8),28.9
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(C-7),28.6(C-2"),22.6(C-17),20.1(C-3"),20. 1
(C4"),14. 1(C-18) , L ¥t 5 ek 4 s A
— 5, e LAYl N-isobutyl2E ,4E | 12 Z-octa-
decatrienamide

wEW 11 JLgs s (CHCL ) ; ESI-MS: m/z
226 [M + H]", 45k C,,H,,NO,'"H NMR (500
MHz,CDCL,)8:6.85(1H,m,H-3),5.77(1H,d,] =
15.2 Hz,H-2) ,3.18(2H,t,J = 6.5 Hz,H-1") ;2. 19
(2H,q,J = 6.9 Hz,H4),1.81(1H,m,H-2"),1.59
(6H,m,H-5 ~7),1.30(4H,m,H-8,9),0.95(6H,
d,J = 6.5 Hz,H-3",4") ,0.90(3H,t,J = 6.9 Hz,
H-10) ;" C NMR (125 MHz, CDCl;)§:166.3 (C-1),
144.8(C-3),123.5(C-2) ,46.8(C-1"),32.0(C4),
31.8(C-8),29.1(C-5),29.1(C-6),28.6(C-2"),
28.3(C-7),22.6(C9),20.1(C-3"),20.1(C4"),
13.8(C-10) . DA b $cd 5 3cmik ™ il A — %L, i
KB AE YR N-isobutyl-2 E-decenamide

& 12 a5 (MeOH) ; ESI-MS: m/z
276 [M + H] " /¥ K C H, NO,,'H NMR(500
MHz,CD;0D)§:6.76 (1H,m,H-3) ,6.69 (2H, over-
lap, H2"",6""),6.64 (1H,d,J = 8.0 Hz, H4""),
5.90(1H,d,J = 15.4 Hz, H2),5.87 (2H, s,
-OCH,0-),3.03(2H,d,J = 6.8 Hz, H-1"),2.68
(2H,t,J = 7.5 Hz,H-5) ,2.45(2H,q,J = 7.5 Hz,
H4),1.76(1H,m ,H-2") ,0.80(6H,d,J = 6.7 Hz,
H-3",4");”C NMR (125 MHz, CD,0D)§:167.3(C-
1), 147.7 (C-3""),145.9 (C4'"), 143.1 (C3),
134.9(C-1""),123.9(C-2),120.9 (C-6""), 108.7
(C-2'"),107.6 (C-5""),100.7 (-OCH,0-) ,46.5 ( C-
1'),34.0(C-5),33.8(C4),28.3(C-2"),19.1(C-
37,47 o DL BT SOk i A — B, Mo
G — A BETE P T e

W& 13 JLAfasE 5 (MeOH) ; ESI-MS: m/z
302 [M + H] " 43F=Hk C H,,NO, ,'H NMR (500
MHz,CD,0D)8:6.90 (1H,d,J = 1.5 Hz, H2""),
6.79(2H,m,H-3,6""),6.71(1H,d,J = 8.0 Hz, H-
5'"),6.34(1H,d,J = 15.7 Hz,H-7),6.08(1H, m,
H-6),5.97(1H,d,J = 15.4 Hz,H-2),5.90(2H,s,
-OCH,0-),3.04 (2H,d,J = 6.9 Hz,H-1"),2.35
(4H,m,H4,5),1.78(1H,m,H-2"),0.90(6H,d, J
= 6.8 Hz,H-3",4") ;”C NMR(125 MHz,CD,0D)8§:
167.7(C-1),147.5(C3""),147.5(C4""), 143.3
(C-3),132.1(C-1""),130.3(C-7),126.9(C-6),

123.8(C2),120.1 (C-6""),107.6 (C-5""),104.9
(C2""),100.9 (-OCH,0-),46.5 (C-1"),31.6 ( C-
5),31.4(C4),28.3(C2'),19.1 (C3",4"), LI
B 5 Sk R A — B, S A R KU
P
2.2 EIMBRZRPEENKER

K H MPP ™ 45433 PC12 A IR {54 1 ~ 10
PEATIE D, R I 25 R 7R - 5 28 O BEA LA
(100% ), 5% A9 20 /9 40 B 77 3% %R B #F B K
(68.60% ) ; SHIRIZ LLEE, (L&) 6 78 20 pM K,
Y AT R A 73. 78% , X MPP * 75 S ity b 28 24 Jifd
Pt A AR BN ER (P < 0.01) , KAk
Yyx; MPP ™ 75 (1) i 2o 4 153 45 TS BA S AR 4 VR o
3 g

ARSI 5 PR IXUHE — U e S o7 43 B9 A5 3 e e
KD 13 A4, ka5 1 ke, ey
2 NHRIR=Y G 3 ~7.9.10 i IR AR
Y i), SIS RIS Y 6 1 20
M B, X MPP i S8 PC12 40 i 455 B B33 1Y
PRIPVERI (P < 0.01) 4878 HXT T A4 A 2 A W
FERRITVER o AMFRAMGHE—F 5 T i XU
s P £ RIS B A T 235 4 22 R e, %o T JXU g v T e
WA IR ST AN #2238 A T T A 9
IV —EWMSZME, R HZ R Y 5 S22
B B A i Y LA — o T SR
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