AR LEE:
12 1 12 1*
(1. 650201;
2. 100049)
: Rubia schumanniana 70%
RP48 Sephadex LH20  HPLC . :
9 RA-VII(1) RA-V(2) RA-XII(3) rubiyunnanin C(4) RA-X(5) RYHI(6) RAJ(7) RAXII
(8) RAXII-OMe(9) . ‘9
Rubia schumanniana Pritzel 1
. ; 1 300 ~3 000 Bruker DRX-500 . API
N N o QSTAR Pulsar ; VG Autospec-3000 ;
R. cordifolia Agilent 1100 Zorbax Eclipse XDB-
N o Cis (9.4 mm x 250 mm Agilent) ;
. ! (200 ~300 ) H
( RAs) ; Lichroprep
2. R yun—  RPH8(40 ~63 pm) : Sephadex LH-
nanensts ro ’ 20  Pharmacia ;
RA-V ’ .
', (50 kg) 2009 8
1041 ( rubi_
maillin) 8 o
R. schumanniana.
9 2
RA-VII(1) RA-V(2) RAXII(3) rubi- 50 kg 40 L
yunnanin C(4) RA-X(S5) RYHI(6) RAd(7) RA- 70% 3
XII(8) RAXIIT-OMe(9) . 9 3
(3.7 ke) (-
20120209005 100:0 95:5 9:1 8:2 7:3 0:100)
(91013002 30725048) ; 3 o 1 (
- (U1032602) : “ _ 50: 1 ~0: 100)
7 (2011ZX09307-002-02) ;
(937) (2009CB522300) ; ( KSCX2-EW-RA5) RP-8 ( 20% ~100% )
. 1(200 mg) 2( 1.1 g) 4(17 mg); 2
Tel: (0871) 5223800 E-mail: nhian@ mail. kib. ac. cn ( - 60:1~10:1)
E-mail: kuangh2@ 126. com 7(57 mg) (37%
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2(3)32 917 :j; :nlmla J!)Ll.i!a- :.rlc'ninijmé::m:ii V;le;;thI;ZSEZOIIZ
) 5(26 mg)  6(7 mg); 3 ala' o o
( - 50:1 ~0:1) 3 ( )
Sephadex LH-20( - 1:1) 3 2 FAB-MS m/z919 M+H *
(450 mg) RP-8 C,HyN,O,,.'H "CNMR
(5% ~30% ) (20% ~40% 1 RAs
) 8(370 mg)  9(27 mg) . . 16
Lo RAXII( RYHII) .
L 4 « )
A e ?  FAB-MS m/z 829 M+H *
o » o '"H " CNMR 2
b c /" ) C,H,N,0,;'"H “CNMR 2
3 N- 2
Yo Y 1 1
L Rl : rubiyunnanin Co
e e o 5 :
1 Lo " FABMS m/z829 M+H *
Fig. 1 Structures of cyclopeptides 1-9 Cas Hyp N Oy 4 ;
'"H "CNMR 2 4
3 1 1
1 ; (8,/8:3.83/56.4) 1 (8. 175.4)
2 ESIMS m/z771 M+H * 'H "CNMR aa’  tyr’ ;
1 C, Hy,N,0,; CNMR 5 aa® g’y
;3 (8.16.5 18.5 20.7) 3 17 5 RAX
N-  (8.29.3 30.5 39.8) 2 (8.55.2 CDCl,
56.1) 3 (8.32.6 35.4 36.9) 6 CDCl; o
o-H (8.44.5 46.4 47.8 54.2 57.3 6 ;

68.3) 2 1 4- 1 12 4- " FABMS m/z935 M+H * 'H "cC-
6 (6.168.1 169.3 170.7 171.7 NMR 3 CyHsxyNg Oy
172.2 172.6) ; 3 3 3 '"H "CNMR 1

N- RAs 1 (6.
. 62.3) ; AA?
13 RA-VIIL, 16 RYAdI.
2 ; 7 ;
2 FABMS m/z 757 M +H " 'H 2 FABMS m/z 773 M+H * 'H "cC-
“CNMR 1 CyoH, N O, NMR 3 CoHy N O,y
1 '"H "CNMR 6 1
. 1445 RA-V( de- yr®
oxybouvardin) , RA-V ~ RA-VII CDCl, 6 i 7
2 ala' o 13 RAd.
o 47.7 8 :
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1 1~3 'HANMR "“CANMR
Table 1 'H-NMR and "CNMR data of compounds 1-3

RA-VII (1) ! RA-V (2)V RAXII (3)?
NO' b 5 i b b 5
D-ala' 4.67 (1H m) 47.8 4.75 (1H m) 47.7 5.07 (1H m) 4.1

B 1.27 (3H d J=7.0 Hz) 20.7 1.35(3H d J=7.0 Hz) 20.7 1.52(3H d J=6.5Hz) 21.5
C=0 172.2 172.3 172.6
NH 6.75(1H d J=8.0 Hz) 6.82 (1H d J=8.5Hz) 867 (1H d J=8.0 Hz)

ala® « 4.30 (1H m) 4.5 439 (1H m) 4.5 511 (1H m) 4.6
B 1.22(3H d J=7.0 Hz) 16.5 1.29 (3H d J=7.0 Hz) 16.4 1.44 (3H d J=6.5Hz) 16.9
=0 172.6 172.7 173.4
NH 6.65(1H d J=7.5Hz) 6.73 (1H d J=8.0 Hz) 9.83 (1IH d J=80Hz)

vy o« 3.50 (1H dd J=10.5 5.0 Hz) 68.3 3.59 (IH dd J=10.5 5.0 Hz) 68.3 4.08(1H dd J=10.5 4.5 Hz) 68.6
Ba 3.28 (2H m) 32.6 3.34(2H m) 326 3.78 (1H dd J=13.5 4.5 Hz) 32.5
Bb 3.91 (1H dd J=13.5 10.5 Hz)
y 130.6 130. 5 131.8
6x2 6.96(2H d J=8.0Hz) 130.2 7.03(2H d J=8.5Hz) 130.2 7.25(2H d J=8.5Hz) 130.8
ex2 6.75(2H d J=8.0 Hz) 1140 6.82(2H d J=8.5Hz) 1140 6.9 (2H d J=8.5Hz) 114.4
e 158.3 158.3 158.8
=0 170.7 170.6 168.9
NMe 2.78 (3H s) 30.8 2.85(3H s) 30.8 3.14 (3H s) 39.9
OMe 3.71 (3H ) 55.2 3.78 (3H s) 55.2 3.69 (3H s) 55.2

ala* « 475( m) 46.4 4.81 (1H m) 46.4 5.13 (1H m) 46.9
B 02 (3H d J=6.5Hz) 18.5 1.08(3H d J=7.0Hz) 18.4 1.35(3H d J=6.5Hz) 19.0
=0 171.7 171.7 172.1
NH 650 (1H d J=80 Hz) 650( d J=7.0 Hz) 7.38 (1H d J=8.0 Hz)

'« 5.33(1H dd J=11.5 2.5 Hy) 54.2 40 (1H dd J=11.5 3.0 Hy) 54.3 5.74 (1H overlapped) 54.6
Ba 2.57 (1H overlapped) 36.9 2.65 (1H overlapped) 36.8 2.62(1H dd J=11.0 2.0 Hz) 36.7
Bb 359 (1H t J=11.5 Hz) 368 (1H t J=11.5 Hz) 64 (IH t J=11.0 He)
y 135.1 135.6 136.2
da 7.34 (1H dd J=8.0 1.5 Hz) 130.9 7.41 (1H dd J=85 2.0 Hz) 131.0 4 (1H dd J=85 2.5 Hz) 131.0
&b 7.18 (1H overlapped) 132.7 25 (1H overlapped) 13229 7.28 (1H overlapped) 133.5
ga 7.13 (1H dd J=8.0 1.5 Hz) 1259 718 (1H dd J=85 2.0 Hz) 1259 6.97 (1H dd J=85 2.5 Hz) 126.5
&b 6.80 (1H overlapped) 124.2  6.80 (1H overlapped) 1241 6.8 (IH dd J=85 2.5 Hz) 124.6
e 158.1 157.9 158.8
C=0 169.3 169. 1 169.9
NMe 3.04 (3H s) 30.5 3.10 (3H s) 30.5 00 (3H s) 30.4

y® « 4.47 (1H dd J=12.0 3.0 Hz) 57.3 54 (1H dd J=12.0 3.5 Hz) 57.3 00 (1H dd J=11.5 3.0 Hz) 57.7
Ba 3.01 (1H overlapped) 35.4 02 (1H dd J=18.0 3.5 Hz) 35.6 3.52(1H dd J=17.5 3.0 Hz) 36.2
Bb 2.83(1H d J=14.0 Hz) 92 (IH d J=18.0 Hz) 3.30 (IH dd J=17.5 11.5 Hz)
y 128.0 127.5 130.6
da 6.40 (1H d J=7.5 Hz) 120.9 6.50 (1H d J=7.0 Hz) 121.6 6.75(1H d J=8.5Hz) 121.8
&b 4.24 (1H brs) 11221 436 (1H brs) 113.0 4.68 (1H brs) 115.2
ca 6.65 (1H d J=7.5 Hz) 113.2  6.80 (1H overlapped) 115.8 7.57 (1H overlapped) 116.9
&b 153.0 151. 1 153.7
4 146.4 142.9 145.2
=0 168.1 168. 1 171. 1
NMe 2.61 (3H s) 20.3 2.68 (3H s) 29.3 2.97 (3H s) 29.8
OMe 3.85(3H ) 56.1

ge 17 5.75 (1H overlapped) 102.2
2’ 4.41 (1H overlapped) 74.9
3 40 (1H overlapped) 78.6
4 4.39 (1H overlapped) 71.3
5 4.15 (1H m) 79.0
6 4.55(1H d J=12.0 Hz) 62.4

4.36 (1H overlapped)

:DTHANMR( CDCI; 500 MHz) '*CNMR( CDCl; 125 MHz) ; ? "H-NMR( pyridine-ds 500 MHz) '*CNMR( pyridine-ds 125 MHz) .
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2 4 5 'HANMR "CANMR

Table 2 'H-NMR and " CNMR data of compounds 4 and 5
rubiyunnanin C ( 4) RAX (5)V
No.
Oy O Oy O

D-ala! o 517 (1H m) 48.5 515 (1H m) 48.4
B 57 (3H d J=7.0 Hz) 22.0 1.54 (3H d J=7.0 Hz) 21.8
C=0 173.3 172.9
NH 8.80 (1H d J=8.0 Hy) 8.76 (1H d J=8.5 Hy)

aa’ a 5.34 (1H overlapped) 48.7 5.44 (1H m) 48.8
B 2.39 (2H m) 27.2 2.46 (2H m) 27.4
y 2.59 (2H m) 30. 6 2.72 (2H m) 31.0
13 173.4 175.4
C=0 172.8 173. 1
NH 9.92 (1H d J=8.5 Hy) 9.92 (1H d J=9.0 Hz)
OMe 3.54 (3H ) 51.8

tyr® « 4.15(1H dd J=10.5 5.0 Hz) 69. 1 4.11 (1H dd J=10.5 5.0 Hz) 69.0
Ba 3.88 (1H dd J=14.0 5.0 Hz) 34.1 3.85(1H dd J=14.0 5.0 Hz) 34.0
Bb 3.93 (1H dd J=14.0 10.5 Hz) 392 (1H dd J=14.0 10.5 Hz)
y 132.1 132.0
5x2 7.34 (2H d J=8.5 Hy) 131.1 7.33 (2H d J=8.5 Hz) 131.0
e X2 7.02 (2H d J=8.5Hz) 114.8 7.00 (2H d J=8.5 Hz) 114.7
e 159.2 159.0
C=0 168.9 168.8
NMe 3.28 (3H ) 40. 4 3.26 (3H s) 40.2
OMe 3.69 (3H s) 55.4 3.61 (3H s) 55.2

ala* a 5.11 (1H m) 47.1 5.07 (1H m) 47.0
B 1.37 (3H d J=6.5 Hz) 19.4 1.35 (3H d J=6.5 Hy) 19.2
C=0 172.4 172.2
NH 7.39 (1H d J=7.5 Hz) 7.36 (1H d J=8.0 Hz)

tyr® a 5.78 (1H dd J=11.0 2.5 Hz) 54.8 5.73 (1H overlapped) 54.6
Ba 2.64 (1H dd J=11.0 2.5 Hz) 37.1 2.59 (1H dd J=11.0 2.5 Hz) 36.9
Bb 3.67 (1H overlapped) 3.63 (1H overlapped)
y 136.3 136. 1
Sa 7.24 (1H overlapped) 131.2 7.36 (1H d J=8.5 Hz) 131.2
&b 7.47 (1H dd J=8.5 2.0 Hz) 133.8 7.43 (1H dd J=8.5 2.5 Hz) 133.6
ca 6.98 (1H dd J=8.5 2.0 Hz) 126.8 6.93 (1H overlapped) 126.6
&b 6.95 (1H dd J=8.5 2.0 Hz) 124.9 6.92 (1H overlapped) 124.6
e 159.2 158.8
C=0 170.2 170. 1
NMe 3.03 (3H ) 30.6 2.96 (3H ) 30.5

iy « 5.04 (1H dd J=12.0 2.5 Hy) 58.2 4.98 (1H dd J=12.0 3.5 Hy) 57.3
Ba 3.59 (1H overlapped) 36.5 3.56 (1H m) 36.2
pb 3.37 (1H m) 3.31 (1H dd J=18.0 12.0 Hz)
y 128.4 130. 1
Sa 6.78 (1H d J=8.5 Hz) 122.4 6.74 (1H d J=8.0 Hz) 121.7
sb 4.67 (1H brs) 115.3 4.56 (1H brs) 113.7
ea 24 (1H overlapped) 118. 1 7.21 (1H overlapped) 115.0
&b 153.0 153.8
¢ 145.7 147.2
C=0 171.6 171.3
NMe 3.03 (3H ) 30.0 2.93 (3H ) 29.8
OMe 3.83 (3H s) 56.4

: D 'HANMR( pyridine-ds 500 MHz) '>C-NMR( pyridine-ds 125 MHz) 3~4
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3 6 7 'HANMR “CAMR
Table 3 'H-NMR and " CNMR data of compounds 6 and 7

RYAI (6) Y RA (7)Y
No.
Oy O Oy O
D-ala' a 5.18 (1H m) 48.3 5.19 (1H m) 48.3
B 1.53 (3H d J=7.0 Hg) 21.7 1.53 (3H d J=6.5 Hz) 21.7
C=0 172.8 172.8
NH 8.70 (1H overlapped) 8.75 (1H d J=8.0 Hz)
ser” [ 5.54 (1H m) 51.4 5.54 (1H m) 51.4
Ba 4.20 (1H dd J=10.0 6.0 Hz) 62.3 4.18 (1H dd J=10.0 6.0 Hz) 62.3
Bb 4.48 (1H t J=10.0 Hz) 4.48 (1H t J=10.0 Hz)
C=0 173.0 173.1
NH 9.91 (1H d J=8.5 Hz) 9.94 (1H d J=8.5 Hz)
tyr® « 4.05 (1H dd J=10.5 3.5 Hz) 69.4 4.03 (1H dd J=10.5 3.5 Hz) 69.4
Ba 3.87 (1H dd J=13.5. 3.5 Hg) 33.7 3.86 (1H dd J=12.5 3.5 Hz) 33.7
Bb 3.94 (1H t J=13.5 Hz) 3.94 (1H t J=12.5 Hz)
v 132.1 132.2
Sx2 7.46 (2H d J=8.5 Hz) 131.2 7.45 (2H d J=8.5 Hz) 131.2
ex2 6.96 (2H d J=8.5 Hz) 114. 4 6.94 (2H d J=8.5 Hy) 114. 4
I4 158.8 159.0
C=0 168. 8 168. 8
NMe 3.29 (3H s) 40.2 3.01 (3H s) 40.2
OMe 3.62 (3H s) 55.2 3.60 (3H s) 55.1
ala* « 5.11 (1H m) 46.9 5.10 (1H m) 46.9
B 1.39 (3H d J=6.5 Hz) 19.2 1.37 (3H d J=7.5 Hg) 19.2
C=0 172.2 172.2
NH 7.42 (1H d J=8.0 Hy) 7.41 (1H d J=8.0 Hg)
tyr® a 5.77 (1H dd J=11.5 3.0 Hz) 54.6 5.76 (1H dd J=11.5 2.5 Hz) 54.6
Ba 2.62 (1H dd J=11.5 3.0 Hy) 36.8 2.62 (1H dd J=11.5 2.5 Hz) 36.9
pb 3.64 (1H m) 3.64 (1H t J=11.5 Hy)
v 136.2 136.1
da 7.46 (1H d J=8.5 Hz) 131.2 7.45 (1H d J=8.5Hz) 131.0
&b 7.24 (1H dd J=8.5 2.0 Hz) 133.6 7.22 (1H overlapped) 133.5
ca 6.95 (1H overlapped) 126. 6 6.98 (1H dd J=8.5 2.0 Hz) 126. 6
&b 6.89 (1H dd J=8.5 2.0 Hz) 124.7 6.89 (1H dd J=8.5 2.0 Hgz) 124.7
Ie 158.8 158.8
Cc=0 170.0 170.0
NMe 3.02 (3H s) 30. 4 3.29 (3H s) 30.4
tyr® a 5,02 (1H dd J=11.5 2.5 Hz) 57.9 5.02 (1H dd J=12.0 3.5 Hz) 58.0
Ba 3.57 (1H dd J=18.0 2.5 Hz) 36.2 3.57(1H dd J=18.0 3.5 Hz) 36.3
Bb 3.27 (1H overlapped) 3.32 (1H overlapped)
v 131.0 128. 1
Sa 6.76 (1H d J=8.0 Hz) 121.8 6.75 (1H d J=8.0 Hz) 122.2
&b 4.69 (1H brs) 115.3 4.65 (1H brs) 115.1
ca 7.58 (1H overlapped) 117.0 7.22 (1H d J=8.0 Hz) 117.9
eb 153.7 152.8
I4 145.2 145.5
C=0 171. 1 171.3
NMe 2.97 (3H s) 29.9 2.99 (3H s) 29.8
gle 1 5.80 (1H d J=7.0 Hz) 102.3
2’ 4.41 (1H overlapped) 74.9
3 4.41 (1H overlapped) 78.7
4 4.39 (1H overlapped) 71.4
5 4.14 (1H m) 79.0
6 4.56 (1H d J=10.0 Hz) 62.4
4.37 (1H overlapped)
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" FAB-MS m/z977 M+H * " FAB-MS m/z 991 M +H * "H
CyH N O; 'H "CNMR 4 "CNMR CyoHy N O
RAs 8 'H "CANMR
RAs . 3 1 (6,/8.3.51/51.5) 1
6 'H "CANMR aa’ 8  glu’
; 5 'H "CANMR RAXIIT-OMe. 18
aa’ ; 8 AA’ 2D-NMR
1 o 18 RAXIII, RAXI-
9 ; I[I-OMe  pyridine—d; 4.
4 8 9 'HNMR “CANMR

Table 4 'H-NMR and '>C-NMR data of compounds 8 and 9

RAXIII (8) ! RA-II-OMe (9) !
No.
Oy O Oy O

D-ala' «a 5.11 (1H overlapped) 48.4 5.08 (IH m) 48.2
B 1.55(3H d J=6.5 Hz) 21.8 1.52 (3H d J=6.5 Hz) 21.7
C=0 172.9 172.9
NH 8.77 (1H d J=8.5 Hz) 8.78 (1H d J=8.0 Hz)

aa’ a 5.20 (1H overlapped) 48.7 5.14 (1H m) 48.3
B 2.52 (2H m) 27.4 2.36 (2H m) 26.9
vy 2.77 (2H m) 31.0 2.57 (2H m) 30.3
6 175. 4 172.5
C=0 173.0 173.1
NH 9.93 (1H d J=8.0 Hz) 9.89 (1H d J=8.0 Hz)
OMe 3.51 (3H s) 51.5

tyr® a 413 (1H m) 69.0 4.13 (1H dd J=10.5 5.0 Hz) 68.8
Ba 3.89 (1H m) 34.0 3.87 (1H dd J=13.5. 5.0 Hz) 33.8
Bb 3.94 (1H m) 394 (1H dd J=13.5 10.5 Hz)
v 132.0 131.8
§x2 (2H d J=7.5Hg) 131.0 7.32 (2H d J=8.5 Hy) 130. 8
e %2 05 (2H d J=7.5Hz) 114.7 7.01 (2H d J=8.5 Hz) 114.5
I4 159.0 158.9
C=0 168.9 168. 6
NMe 3.31 (3H ) 40.2 3.26 (3H s) 40. 1
OMe 3.66 (3H s) 55.2 3.67 (3H s) 55.2

ala* @ 5.17 (1H overlapped) 47.0 5.33 (1H m) 46.8
B 1.40 (3H d J=6.0 Hy) 19.2 1.35(3H d J=6.5 Hy) 19.1
C=0 172.2 172.1
NH 7.42 (1H d J=8.0 Hz) 7.36 (1H d J=7.5Hz)

tyr® a 575 (1H dd J=11.0 2.0 Hg) 54.6 575 (1H dd J=11.0 3.0 Hz) 54.5
Ba 2.64 (1H dd J=11.0 2.0 Hz) 36.9 2.58 (1H overlapped) 36.8
Bb 3.68 (1H overlapped) 3.64 (1H overlapped)
v 136.2 136.1
da 7.46 (1H dd J=8.5 2.5 Hz) 131.1 7.43 (1H dd J=8.5 2.5 Hz) 131.0
&b 7.32 (1H dd J=8.5 2.5 Hy) 133.6 7.27 (1H d J=8.5 Hz) 133.5
ca 6.95 (1H dd J=8.5 2.5 Hz) 126. 6 6.90 (1H overlapped) 126.5
&b 6.92 (1H overlapped) 124.8 6.88 (1H overlapped) 124.6
I4 158.9 158.8
C=0 170. 1 170.0
NMe 3.04 (3H s) 30.5 3.01 (3H s) 30.3

tyr® e} 5.04 (1H overlapped) 57.9 5.01 (1H dd J=12.0 3.0 Hz) 57.8
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RAXIII (8) " RAIT-OMe (9) !
" i 5 b b
Ba .58 (1H dd J=18.0 3.0 Hz) 36.3 3.57 (1H dd J=18.0 3.0 Hz) 36.2
Bb 3.34 (1H overlapped) 3.30 (1H dd J=18.0 12.0 Hg)
v 130.9 129.6
Sa 6.78 (1H d J=8.5 Hz) 121.9 6.76 (1H d J=8.5 Hz) 121.8
&b 4.69 (1H brs) 115.3 67 (1H brs) 115.3
ca 7.59 (1H overlapped) 117.1 7.59 (1H d J=8.5Hz) 116.9
eb 153.8 153.7
I4 145.3 145.2
C=0 171.2 171.1
NMe 2.99 (3H s) 29.9 2.97 (3H s) 29.8
gle 1 5.81 (1H d J=7.5Hz) 102. 4 5.82 (1H d J=7.5 Hgz) 102.3
27 4.44 (1H overlapped) 75.0 4.42 (1H overlapped) 74.9
3 4.43 (1H overlapped) 78.7 4.42 (1H overlapped) 78.6
4 4.41 (1H overlapped) 71.4 4.40 (1H overlapped) 71.3
57 4. 18 (1H m) 79.0 4.16 (1H m) 79.0
6 4.60 (1H d J=11.5 Hz) 62.5 4.57 (1H d J=11.5 Hz) 62.4
4.39 (1H overlapped) 4.38 (1H overlapped)
On derivatives of RA-V and their in vivo activities J . Chem
70 36 o) Pharm Bull 1984 32(8) :3216.
19 4 FanJ T ChenYS Xu W Y et al. Rubiyunnanins A and B
two novel cyclic hexapeptides from Rubia yunnanensis J . Tetra—
° N hedron Lett 2010 51(52) :6810.
5 Fan J T SulJ PengY M etal. Rubiyunnanins CH cytotoxic
; cyclic hexapeptides from Rubia yunnanensis inhibiting nitric oxide
production and NF—+«B activation J . Bioorg Med Chem 2010
( ) 18(23) : 8226.
’ 6 Fan J T Kuang B Zeng G Z et al. Biologically active arbori—
9 nane-type triterpenoids and anthraquinones from Rubia yunnanen—
sis J . J Nat Prod 2010 74(10) :2069.
. 2010 ( ) 2 7 YanH Pan XL TanNH etal. 2D—and 3D-QSAR studies on
( ) 54 anti+tumor Rubiaceae-type cyclopeptides ] Eur J Med
Chem 2009 44(9):3425.
8 Yue GGL Fan]JT LeeJ KM etal. Cyclopeptide RA-V in—
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X ’ in HUVEC and HMEC endothelial cells J . Br J Pharmacol
2011 164(7) :1883.
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1 Singh R Geetanjali Chauhan S M S. 9 10-Anthraquinones and (2005 -2011) J . Chimia 2011 65( 12):952.

other biologically active compounds from the genus Rubia J . 10 . J .
Chem Biodivers 2004 1:1241. 1985 20(1) :53.

2 Itokawa H Takeya K Mori N et al. Isolation and antitumor ac— 11 Liu Y L Chen BZ Bai Y L et al. Digiferruginol glycoside
tivity of cyclic hexapeptides isolated from Rubiae Radix J . from the roots of Rubia schumanniana J . Phytochemistry
Chem Pharm Bull 1984 32(1):284. 1991 30(3):947.

3 Itokawa H Takeya K Mori N et al. Studies on antitumor cyclic 12 Zhou]J Tan N H. Application of a new TLC chemical method for

detection of cyclopeptides in plants J . Chin Sci Bull 2000 45
* 2569



5w D g 4 K7 b 1

2012 9 wa! China Journal of Chinese Materia Medica September 2012
(20) : 1825. J . J Am Chem Soc 1983 105:1343.
13 Itokawa H Takeya K Mori N et al. Studies on antitumor cyclic 16
hexapeptides RA obtained from Rubiae Radix Rubiaceae. VI. J. 1996 54(12) :1194.
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Cyclopeptides from Rubia schumanniana

KUANG Bin' > FAN Jun-ing' ZHAO Si-meng' > TAN Ning-hua'"
(1. State Key Laboratory of Phytochemistry and Plant Resources in West China Kunming Institute of Botany
Chinese Academy of Sciences Kunming 650201 China;,
2. Graduate University of Chinese Academy of Sciences Beijing 100049 China)

Abstract Objective: To separate and identify cyclopeptides of tubers of Rubia schumanniana. Method: The 70% metha—
nol extracts from tubers of Rubia schumanniana were separated and purified by silica gel RP-48 Sephedax LH220 and HPLC. Their
structures were identified by spectral analysis. Result: Nine cyclopeptides were separated and identified as RA-][ (1) RA-V (2)
RA- (3) rubiyunnanin C (4) RAX (5) RY-II (6) RA-I(7) RA-XII (8) and RAXIII-OMe (9) respectively. Con—
clusion: All of nine cyclopeptides were separated from R. schumanniana for the first time.
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