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WE . RA KA E#, 7 A& R RAE 5 IE AT A Sephadex LH - 20, 0DS R A8 A &3 & HPLC
(BRORAE ) 0 B AT B NRUR M % ( Kadsura interior) 287 B35 2 T 14 ML
&, 43 A B —amyrin (1) ,germanicol C (2) ,a —amyrin (3) ,ursolic acid (4) ,lupenol (5) ,lu-
penone (6) ,isoliquiritigenin (7) ,isoflavonoids genisten (8) ,formononetin (9),7 —hydroxy —4',8 —
dimethoxyisoflavone (10) ,4",7 — dihydroxyflavone (11) ,schisantherin A (12) ,7 — oxositosterol (13)
#= B — sitosterol (14). L PAEM 1 ~13 A B RINZHAY P 5 B 1F3).
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Study on Chemical Constituents of Kadsura Interior

/HOU San-yun, LI Rong-tao, LI Hong-mei

(Faculty of Life Science and Biotechnology, Kunming University of Science and Technology, Kunming 650224, China)

Abstract: By means of several isolation and purification methods such as silica gel column chromatography,
Sephadex LH-20, ODS and HPLC, fourteen compounds are isolated and identified from the stems of Kadsura in-
terior. The known compounds are elucidated as: B-amyrin (1) ,germanicol C (2), a-amyrin (3), ursolic acid
(4), lupenol (5), lupenone (6), isoliquiritigenin (7), isoflavonoids genisten (8) , formononetin (9), 7-hy-
droxy4', 8-dimethoxyisoflavone (10), 4’, 7-dihydroxyflavone (11), schisantherin A (12), 7-oxositosterol
(13) and B-sitosterol (14). Among them, compounds 1—13 are obtained from the title plant for the first time.

Key words: Kadsura interior; chemical constituents; Kadsura

05 5

RUBAS ML ( Kadsura interior A. C. Smith) A LK FEl (Schisasndraceae) B4 LMK T J& ( Kadsura ) Fi
Y, EE T e PR (B KUK G7E B S A5EM ) A T4 1800 m LLF MIAKHR , R i S KR EAR
HAR ZEn] 2 ) FA R LTS I & 55 1% 25 00 DR, T T A S | I RE 22 5% RRAIEBE | XIS e <5
REN 2. 1990 AT, TR EEH RUPERS i A A9 Ak 2 i A3 E AT TR0 R SE , N Ay AR B0 T 7 A AR
K, IR DR 2 0 8 I B JRU DR XSS I A P 7K 38 4 1) e 2 B o flast — S5, AP 43 B4R 31 T 9 N
BRI RS AR BB K, Horb interiotherins C A1 D g 7~ H 48 4 A BT MR8 35 P | interiotherins A Fll B A5 $T
HIV R EEIEYE 70 R T E— 25 A9 KU 1l e B4 A 550005 Tk 1 4, R HL o 2 AR (I Ak 22 S Stk 3041
X HZE R A AL 22 A AT TS, N A5 20 T 14 MBS, 06T 8E /AT 5 58 T AT R 4548 7 5]
A B —amyrin (1) ,germanicol C (2),a —amyrin (3) ,ursolic acid (4) ,lupenol (5) ,lupenone (6) ,isoliquiri-
tigenin (7) ,isoflavonoids genisten (8) ,formononetin (9),7 — hydroxy —4',8 — dimethoxyisoflavone (10) ,4",7
— dihydroxyflavone (11) ,schisantherin A (12),7 — oxositosterol (13) 1 B — sitosterol (14) , A YK SLL; A5
SERA N AL TR 0 EAFERR 22 57  BRIE B B - sitosterol (14) ZAh, HARL G W R E M

#E B H1:2008 -02 -29. BB . & ELFHHE 24018 SCEE LIRS (200780) , ZUE B “ Btk 8 I8 75 A A 2+ 53T
K" (NECT - 06 - 0824 ) , 5 B8 T & AR A AR B AN Sk NG 86 AA REFRHE 4 (5 H 45 :2005py01 -32).
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1 KNSR

"H - NMR .”C - NMR %1 Bruker AM —400 2 DRX - 500 % # 54% i SE4R A 2 , TMS E R I FR,
910°°,J 24 Hz; MS i 7E VG AUTO Spec — 3000 A il % ; HPLC 43 B4 4 Agilent 1200 %Y = 200#K
AL 10 ¢, (3% K Agilent A () ZORBAX SB — C18 JUAHH: ; R AHELFEA1 B RP - 18 40 ~60 pum,
Merk 23 F] 4277 ; Sephadex LH —20 ¥ it Az ;= | 4 (4 3 BB A ZE AT AE RS (200 ~ 150pum 150 ~ 74pum 74 ~
48pm) | T AL T A J2MTH GFo RN G B sk ik i W Z M, 75 S PR AL T A2 7 IRUD XS iy Fe
2006 49 AT R I 46 ER 254 i 3.

2 @SS E

RPN iy e 25 e RE 5 12 kg, 2 TR TE S FH 70% BRI IRIZ 90 3 I (BRRZAT0 L) | BRRIZ
W2 d, B HREUR, IR AR bR 2GR N R, W, UEVRH SR SR AE I 3 ~ 5 YK, I IR 2. TR 2,
BE 2 BOR , 15 £ R 65y 662 ¢, FIFHRERCAEZMT , LS — PRERESEE (1:0-0: 1) P, &I ey,
ZRIBFEN BB 1(6 mg) ,2(15 mg) ,3(3 mg) ,5(15 mg) ,6(426 mg) ;& 3447 - NEH (10:1)
VEMi I B, 28 5 B oy s Al Ak A3 A5 9(24 mg) ,10(6 mg) ,14 (186 mg) ;&34 47 — PEA(10: 1) BElidy
Je BeRGE — PIER (8: 2) BRI B , 25U R FR A 73 B 184 5 4 (5 mg) ,7(3 mg) ,8(3 mg) ,11(12
mg),12(12 mg) ,13(32 mg).

3 HFHERE

B 1,CHy O, Ik R P %5 x 10 °% ,"H = NMR (CDCI,) 8:0.73,0.77,0.79,0. 83,0. 87,
1.00,0.96,0.93 (4 3H,s),5.18(1H,t,/=3.2 Hz,H-12) ;*C - NMR ( CDCl, ) BJAH KR E 50 sk 1.
ZEA VL RS SCER IR B ERS Y 1 B — amyrin.

& 2,0, Hy O, HEHR, 7%, 1.25 x 10™% ,"H — NMR (CDCl,)$:0.71,0.73,0.87,0.93,
0.97,0.99,1.01,1.07 (4 3H,s),4.85 (1H,s,H-19) ,”C - NMR(CDCL,) 2 H f9%cdainge 1. gLl -
B izt 8% 2 A germanicol c-.

AW 3,0, H O, H KR, 72 1 #:2.5 x 10 °% ,"H - NMR (CDCl, ) 3:0.79 (3H,s),0.80 (3H,s),
0.91 (3H,s),0.92 (3H,s),0.95 (3H,s),0.99 (3H,s),1.00 (3H,s),1.07 (3H,s),5.12 (1H,t,J =3.5 Hz,
H-12) ;65" C - NMR(CDCL, ) $diung 1. XS Eus 5 SO i A — 30 e e A% 3 4 o — amyrin™

A 4,C0H, Oy, IR AR, 4.2 x107°% ,"H - NMR(C4D,N) 8:5. 48 (1H,H - 12) ,0. 84,
0.87,0.93,0.95,0.96,1.01,1.04 (% 3H,s),"C-NMR(C,D,N) &3, A ange 1. UL F-BdE 5 3
FRHLIB 1 ursolic acid FAECHE LA —F 10,

& 5,0, Hy O, HEOKIR, P2 1.25 x10 *% ,'"H - NMR(CDCl;) 8:0. 76 (3H,s) ,0.78 (3H,
s),0.82 (3H,s),0.94 (3H,s),0.96 (3H,s),1.02 (3H,s),1.35 (3H,s),4.68 (1H,d,J=1.9 Hz,H -
29a),4.56 (1H,d,J=1.9 Hz,H -29b) ;" C - NMR ( CDCI, ) $t#8 in 3 1. HOGRERE 5 Sk R 8 S A —
HM Eef e A 5 M lupenol.

B 6,CHy O, IR AR P71 #%.3.55 x10 *% ,"H - NMR(CDCl, ) 8.0. 78 (3H,s) ,0. 92(3H,s) ,
0.94(3H,s),1.01(3H,s),1.06(3H,s) ,1. 70(3H,s) ; #H (9" C — NMR ( CDCI, ) Z i un =& 1. FF L 4L
Pt 2 iz A A R SCHRHGE 1Y lupenone: 2l

AW 7,0 H,0, IREORER, =25 x107°% ,"H - NMR (CO(CD,),)8:7.73 (2H,dd,J =
2.5/8.6 Hz,H-2,H-6),6.92(2H,d,J =8.6 Hz,H-3,H-5),6.36(1H,d,J =2.3 Hz,H -3') ,6.46
(1H,dd,J=2.3/8.8 Hz,H-5") ,8.11( 1H,d,J=8.8 Hz, H-6"),7.79(1H,d,J =15.3 Hz,H - ) ,7. 83
(1H,d,J=15.3 Hz,H-B);°C - NMR (CO(CD,),)d:118.2(d, C-a), 145.1(d, C-B), 192.8(s, C
-B’), 114.4(s,C-1"), 165.6(s, C-2"), 103.7(d, C=3"), 167.6(s, C -4'), 108.7(d, C-5"),
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133.2(d, C-6"), 127.5(s, C-1), 131.8(d, C-2), 116.8(d, C-3), 161.0(s, C-4), 116.8(d, C
-5), 131.8(d, C-6). ZA LI EEYE , 5% SCHA IR #Efe a7 N isoliquiritigenin:m.

b &9 8, Cy Hy Oy, IR BT €8 0 A, 7=t %, 2.5 x
107°% ,'"H -NMR (CO(CD;),)8:7.44(2H,d,J =8.1 Hz,H
-2'H-6'),6.89(2H,d,J =8.1 Hz,H -3",H -5") ,6.40
(1H,s,H-6), 6.27(1H,s,H -8),8.14(1H,s,H -2); &
KPC - NMR(CO(CD,),) EIEHdE IS 2. FeF L0 5%

EAY) 8 M SCHRIRAE Y isoflavonoids genisten™ .
®1 LAYW1~6H°C-NMR i (100 MHz,10 ) £i#E

Tab.1 "C -NMR(100 MHz,10 ~°) spectral
data of compounds 1—6
o1 2 3 4 5 6
1 38.6t 38.4t 387t 39.1t 387t 39.6t
2 27.2¢ 27.4¢ 27.2¢ 282t 27.4t 341t
3 79.0d 79.0d 79.0d 78.1d 79.0d 218.2s
4 38.7s 38.9s 38.7s 40.0s 38.8s 47.3s
5 55.1d 55.5d 55.1d 55.8d 55.3d 54.9d
6 184t 18.2t 183t 18.9t 183t 19.6t
7 32.6t 34.6t 32.9t 33.6t 342t 335t
8 39.8s 40.7s 40.0s 39.4d 40.8s 40.8s
9 47.6d 51.2d 47.7d 48.1s 50.4d 49.7d
10 37.6s 37.3s 36.9s 37.5s 37.2s 36.9s
11 27.4¢ 21.0t 23.2t 23.6t 20.9t 21.4t
12 121.7d 26.2t 124.4d 125.8d 25.4t 25.1t
13 145.2s 38.9d 139.6s 139.3s 38.0d 38.1d
14 41.7s 43.3s 42.0s 42.5s 42.8s 42.9s
15 26.1t 27.5t 26.6t 28.7t 27.41 27.4t
16 282t 37.7t 287t 249t 356t 355t
17 32.5s 34.2s 33.7s 48.3s 42.9s 42.8s
18 47.2d 142.7s 59.0d 53.6d 48.3d 48.2d
19 46.8t 129.7d 39.6d 39.5d 48.0d 47.9d
20 31.1s 32.2s 39.6d 39.4d 151.0s 150.8s
21 347t 33.3t 31.2t 30.1t 29.8t 29.8t
22 37.2t 37.3t 41.5t 37.4t 40.0t 39.9t
23 28.1q 28.0q 28.1q 28.8q 28.0q 26.9¢q
24 15.5q 15.4q 15.7q 15.7q 15.4q 21.0q
25 15.6q 16.1q 15.6q 16.6q 16.1q 15.9q
26 16.8q 16.7q 16.8q 17.5q 16.0q 15.7q
27 26.0q 14.6q 23.3q 24.0q 14.5q 14.4q
28 28.4q 25.2q 28.1q 180.0s 18.0q 18.0¢q
29 33.3q 31.3q 17.5q 17.6q 109.3t 109.4t
30 23.7q 29.2q 2l.4q 21.4q 19.3q 19.3¢q

%2 AWS~11 H°C-NMR it
(100 MHz,10 ~° ) #3&
Tab.2 “*C-NMR(100 MHz,10~°) spectral
data of compounds 8—11
8 9 10 11
154.2d 152.9d 153.2d 80.5d
123.0s 125.4s 125.3s 44.61
181.6 s 175.7s 175.7s 190.6 s
163.8s 128.3d 121.9d 129.44d
99.9d 116.0d 115.6d 103.6d
165.4s 164.2s 155.4s 16535
94.5d 123.0d 146.3s 111.2d
159.0s 128.6s 151.2s 164.5s
106.0s 118.0s 119.2s 115.1s
124.0s 124.7s 124.7s 131.2s
131.1d 130.9d 131.0d 128.9d
115.9d 114.3d 114.3d 116.1d
158.4s 160.0s 160.4s 158.6 s
115.9d 114.3d 114.3d 116.1d
6’ 131.1d 130.9d 131.0d 128.9d
- OCH, 55.3 55.5, 61.6

’—\‘E\OOO\IO\UIAUJNﬂ

W AW N

EW9,CH,0,  IRF MR, 77 H 3.2 x
10 % ,"H - NMR (CO(CD,),)8:7.42(2H,d,J =
8.5 Hz,H-3" ,H-5"),8.13(2H,d,J =8.5 Hz,H -
2'’H-6"),8.79(1H,d,J=8.1 Hz,H-5),7.31
(1H,d,J=8.1 Hz,H-6),7.56(1H,d,J =2. 8 Hz,
H-8),8.51(1H,s,H -2); #HN A" C - NMR
(CO(CDy),) fF5 sk 2. &4 FiR%E 5 Sk
f R B EAS Y 9 K formononetint .

&9 10,C,,H, O, IR E R ER 7= H K .5
x107% ,FAB* —MS m/z(% ): 299[M + H]*
(100) ;'H - NMR (CO(CD,),) 8:6.97 (2H, dd,
J=2.1/6.8 Hz,H-3' H-5"),7.55(2H,dd, J =
2.1/6.8 Hz,H-2' ,H-6") ,7.80(1H,d,J =8.8
Hz,H-5),7.03(1H,d,J =8.8 Hz,H -6),8.26
(IH,s,H -2),3.95,3.74 (each 3H, s, 2 x
OCH, ) ; #HE® C = NMR (CO(CD,), ) i & 1% %k
Piange 2. BT ER BRI 5 10 2 7 - hy-

droxy —4',8 — dimethoxyisoflavone '’

’ﬂﬁ/ﬁ\% 11 ,C15H1204 ,?&ﬁ@*ﬁ*,ﬁﬁ%:l X

10*% ,'H-NMR (CO(CD,),)8:7.38(2H,d,J =8.5 Hz,H -2',H -6') ,6.87(2H,dd,J =2.7/8.5 Hz,H -
3',H-5"),8.6(1H,s,4'-0OH),7.71(1H,d,J =8.8 Hz,H -5),6.57(1H,dd,J =2.2/8.8 Hz,H -6) ,6.41
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(1H,d,J =2.2 Hz,H -8),5.43(1H,dd,J =2.8/13 Hz,H -2),2.66(1H,dd,J =2.7/16 Hz,H - 3a),3.05
(1H,d,J = 13 Hz,H-3b) ;" C - NMR (CO(CD;),) FyEITEEE 3R 2. ARH5 DL GEEdE , Se a9 11 h
SCHRARAE Y 4,7 — dihydroxyflavone ' .

&Y 12,C,,Hy, O, T fH (HFEE) , 7= %1 x107°% ,'"H - NMR(CDCl, ) 8:1. 37 (3H,s, Me —
18),1.18(3H,d,J=7.1 Hz,Me - 17) ,3.30,3.57,3.88,3.90 (each 3H,s,4 x —OCH,),5.77,5. 64 (each
1H, -OCH,0-),5.82(1H,s,H-6),2.08 =2.14 (1H,m,H -8),2.20 -2.32(1H,m,H -99) ,2.32 -
2.38(1H,m,H-9B),6.59 (1H,s,H -4),6.82 (1H,s,H-11),7.26 -7.52(5H,m) [Ph - C =0 - ];
BC -NMR (CDCL,)8; 141.1(s,C-1),135.1(s,C -2),148.8(s,C -3),102.4(d,C -4),129.3(s,C -
5),84.8(s,C-6),72.2(s,C-7),42.7( d,C -8),36.4(1,C -9),134.1(s,C -10),109.9(d,C -11),
152.2(s,C -12),140.2(s,C - 13),151.9(s,C - 14),122.2(s,C - 15),121.0(s,C - 16),18.9(q,C -
17),28.1(q,C -18),100.4(t, - OCH,0 - ) ,60. 8,60.7,58.6,55.9 (each q,4 x — OCH,),164.8(s,0CO
—Ph),130.3(s,C-1"),129.5(d,C-2",C-6"),127.8(d,C =3",C =5"),132.9(d,C -4"). LI %
Y552 % kxR R E S 12 4 schisantherin A7

G 13,CoHy O, , A (HEE) , 77 .2.67 x10 *% ,"H - NMR(CDCl,)$:3.67(1H,m,H -
3),5.69(1H,s,H-6),0.68(3H,s,Me —18),1.20(3H,s,Me - 19),0.93(3H,d,J =6.4 Hz,Me -21),
0.80(3H,d,J=7.0 Hz,Me -26),0.83(3H,d,J=7.0 Hz,Me —27),0.85(3H,d,J=7.8 Hz,Me —-29);
BC -NMR(CDCL,)d: 36.1(t,C-1),31.1(t,C -2),70.4(d,C -3),41.8(1,C -4),165.4(s,C -5),
126.0(d,C -6),202.5(s,C-7),45.4(d,C -8),49.9(d,C -9),38.4(s,C -10),21.2(t,C -11),38.7
(1,C-12),42.9(s,C-13),49.9(d,C -14) ,26.1(t,C -15),28.5( t,C -16),54.7(d,C -17),11.9(q,
C-18),17.3(q,C-19),36.3(d,C -20),18.9(q,C -21),33.9(t,C -22) ,26.3(t,C -23) ,45.8(d,C -
24),29.1(d,C -25),19.8(q,C -26),19.0(q,C -27),23.0(t,C -28),11.9(q,C -29). FAB + — MS
m/z(% ) : 429[ M+ H] * (100). 3&F _EiEi%EdE 5% ekt 18- #fig b &4 13 4 7 - oxositosterol.
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(1)P-amyrin (2) germanicol C (3) ae—amyrin (4) ursolic acid (5) lupenol
(1) P75 14 JIF 1 (2) HH&RC (3) a —Fr I Y (4) fE QL (5) P i &F A
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HO. o

OH

' [~ Ho g HO. Q | HO o]
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OH O
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g OMe
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(6) lupenone (7) isoliquiritigenin (8) 1soflavonoids genisten (9) formononetin -dimethoxyisoflavone
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0 A S
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HO o MeQ /OH ' ' ' T
Lo | !
MeO Ph
o OMe HO™ o HO”
(11) 4'.7—dihvdroxvflavone (12) schisantherin A (13) 7-oxositosterol (14) p-sitosterol
(11) 47— R 9 (12) Fik -y~ H (13) V2§55 5P 30 7 /] (14) p-77 (il

Bl MWRKBMEBEERERSBSIOLEY
Fig.1 Compounds isolated from Kadsura interior
&Y 14, FEEE (B 77 31,55 x 10 7% , 5 B - sitosterol FRiff b IEMEZ , #1Y FERS (H
(R)) EeAR 2 1%L B YN B - sitosterol.
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R I SIS ST I S SIS e I S I SIS S IR SIS S S Sl S =S L I e S =S e S S S = S Sy Sy S S = e e S S e =Iee S S S S =

(L#F 67 1)

2) Bkt e A — o R R RT DRk s e i K M RE B R R B AR e 2, (E 4R
26 ¢/100 mL B, AT U5 8 LU BHE T B 95. 5% .

3) Ry SRS L 1 1 A B S s B i s AT, AR 2 AE 22 /100 mL, A IS e
FUBHAE T /% 94. 0% , I DF & 7K R IV FBIFE 55% ~60% Z [A].

ARSI R FRY R e = DA AR BE 12 1 e [R]85 n 8 5 e xS e Bl K PR REEA TR B B AREX &
B P BRROR FEABAL (525 TR R g S 8 ) {0 e R FRATHRAE T —Fp R, RIS U8 A9 o 3 n]
VL2 R 2R N2 05 56, an vl 25 R R s R TE S AR KI5 e W gE LR K MR AR 1L 43X R 3
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