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#1 LAY 1~3 (9 H-NMR A" C-NMR %4
Table I 'H-NMR and " C-NMR data of compounds 1-3

RA-VII (1)V RA-V (2)V RA-XII (3)?
. b s 5 s 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=6.5 Hz) 21.5
C=0 172.2 172.3 172.6
NH 6.75 (1H, d, J=8.0 Hz) 6.82 (1H, d, J=8.5 Hz) 8.67 (1H, d, J=8.0 Hz)

da> o 4.30 (1H, m) 4.5 439 (1H, m) 4.5 511 (1H, m) 4.6
B L22(3H,d, J=7.0 Hz) 16.5 1.29 (3H, d, J=7.0 Hz) 16.4 1.44 (3H, d, J=6.5 Hz) 16.9
C=0 172.6 172.7 173.4
NH 665 (1H, d, J=7.5 Hz) 6.73 (1H, d, J=8.0 Hz) 9.83 (1H, d, J=8.0 Hz)

tyr3 a 3.50 (1H, dd, J=10.5, 5.0 Hz) 68.3 3.59 (1H, 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) 3.6 3.34 (2H, m) 32.6 3.78 (IH, dd, J=13.5, 4.5 Hs) 3.5
b 3.91 (1H, dd, J=13.5, 10.5 Hz)
y 130.6 130.5 131.8
5x2 6.9 (2H, d, J=8.0 Hz) 130.2 7.03 (2H, d, J=8.5 Hy) 130.2 7.25 (2H, d, J=8.5 Hz) 130.8
ex2 6.75 (2H, d, J=8.0 Hz) 114.0 6.82 (2H, d, J=8.5 Hz) 114.0 6.99 (2H, d, J=8.5 Hz) 114.4
e 158.3 158.3 158.8
C=0 170.7 170.6 168.9
NMe 2.78 (3H, s) 39.8 2.85 (3H, s) 39.8 3.14 (3H, s) 39.9
OMe 3.71 (3H, s) 55.2 3.78 (3H, s) 55.2 3.69 (3H, s) 55.2

ada* o 475 (1H, m) 46.4 4.81 (1H, m) 46.4 5.13 (1H, m) 46.9
B 1.02 (3H, d, J=6.5 Hz) 18.5 1.08 (3H, d, J=7.0 Hz) 18.4 1.35 (3H, d, J=6.5 Hz) 19.0
C=0 171.7 171.7 172. 1
NH 650 (1H, d, J=8.0 Hz) 6.50 (1H, d, J=7.0 Hz) 7.38 (1H, d, J =8.0 Hz)

e’ a 5.33 (IH, dd, J=11.5, 2.5 Hz) 54.2 5.40 (1H, dd, J=11.5, 3.0 Hz) 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 3.59 (1H, t, J=11.5 Hz) 3.68 (1H, t, J=11.5 Hz) 3.64 (H, t, J=11.0 Hy)
b% 135.1 135.6 136.2
sa 734 (IH, dd, J=8.0, 1.5 Hz)  130.9 7.41 (1H, dd, J=8.5,2.0 Hz)  131.0 7.44 (1H, dd, J=8.5,2.5Hz) 1310
&b 7.18 (1H, overlapped) 132.7 7.25 (1H, overlapped) 132.9 7.28 (1H, overlapped) 133.5
ea 713 (IH, dd, J=8.0, .5 Hz) 1259 7.18 (1H, dd, J=8.5,2.0 Hz) 1259 6.97 (IH, dd, J=8.5,2.5Hz) 1265
&b 6.80 (1H, overlapped) 124.2  6.80 (1H, overlapped) 124.1 6.89 (1H, dd, J=8.5, 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 3.00 (3H, s) 30.4

w® « 447 (IH,dd, J=12.0,3.0 Hz)  57.3 4.54 (1H, dd, J=12.0,3.5Hz)  57.3 5.00 (1H, dd, J=11.5,3.0 Hz)  57.7
Ba 3.01 (1H, overlapped) 35.4 3.02 (1H, dd, J=18.0, 3.5 Hz) 35.6 3.52 (1H, dd, J=17.5, 3.0 Hz) 36.2
gb  2.83 (1H, d, J=14.0 Hz) 2.92 (1H, d, J=18.0 Hz) 3.30 (1H, 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=8.5 Hz) 121.8
sb 424 (IH, brs) 121 4.36 (1H, brs) 113.0 4.68 (1H, br s) 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
14 146.4 142.9 145.2
C=0 168. 1 168. 1 171.1
NMe 2.61 (3H, s) 2.3 2.68 (3H, s) 2.3 2.97 (3H, s) 2.8
OMe 3.85 (3H, s) 56. 1

gle 1 5.75 (1H, overlapped) 102.2
2’ 4.41 (1H, overlapped) 74.9
3’ 4.40 (1H, overlapped) 78.6
4 4.39 (1H, overlapped) 71.3
5’ 4.15 (1H, m) 79.0
6 455 (1H, d, J=12.0 Hz) 62.4

4.36 (1H, overlapped)
7V "H-NMR ( CDCl, ,500 MHz) , "> C-NMR(CDCl, , 125 MHz) ;2 "H-NMR ( pyridine-ds ,500 MHz) , '3 C-NMR ( pyridine-ds ,125 MHz) ,
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2 kA4 RS (9 H-NMR 1" C-NMR $ds
Table 2 'H-NMR and " C-NMR data of compounds 4 and 5
rubiyunnanin C (4)" RA-X (5)V
o b b s 5
D-ala' «a 5.17 (1H, m) 48.5 5.15 (1H, m) 48.4
B 1.57 (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 Hz) 8.76 (1H, d, J=8.5 Hz)
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
) 173. 4 175. 4
C=0 172. 8 173. 1
NH 9.92 (1H, d, J=8.5 Hz) 9.92 (1H, d, J=9.0 Hz)
OMe 3.54 (3H, s) 51.8
iy a 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
b 3.93 (1H, dd, J=14.0, 10.5 Hz) 3.92 (1H, dd, J=14.0, 10.5 Hz)
y 132.1 132.0
Sx2 7.34 (2H, d, J=8.5 Hz) 131.1 7.33 (2H, d, J=8.5 Hz) 131.0
ex2 7.02 (2H, d, J=8.5 Hz) 114. 8 7.00 (2H, d, J=8.5 Hz) 114.7
I4 159.2 159.0
C=0 168.9 168. 8
NMe 3.28 (3H, s) 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 Hz) 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 Hy) 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
da 7.24 (1H, overlapped) 131.2 7.36 (1H, d, J=8.5 Hz) 131.2
sb 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
¢ 159.2 158. 8
€=0 170.2 170. 1
NMe 3.03 (3H, s) 30.6 2.96 (3H, s) 30.5
tyr® a 5.04 (1H, dd, J=12.0, 2.5 Hz) 58.2 4.98 (1H, dd, J=12.0, 3.5 Hz) 57.3
Ba 3.59 (1H, overlapped) 36.5 3.56 (1H, m) 36.2
b 3.37 (1H, m) 3.31 (1H, dd, J=18.0, 12.0 Hz)
y 128. 4 130. 1
da 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 7.24 (1H, overlapped) 118. 1 7.21 (1H, overlapped) 115.0
&b 153.0 153.8
e 145.7 147.2
C=0 171.6 171.3
NMe 3.03 (3H, s) 30.0 2.93 (3H, s) 29.8
OMe 3.83 (3H, s) 56.4

1V "H-NMR ( pyridine-ds ,500 MHz) ,'* C-NMR ( pyridine-ds ,125 MHz) , % 3 ~4 [d],
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*3 LAY 6 FT7 i H-NMR 1" C-NMR %#
Table 3 'H-NMR and " C-NMR data of compounds 6 and 7
RY-II (6)" RA-T (7)"
No.
Su d¢ Oy dc
D-ala' a 5.18 (1H, m) 48.3 5.19 (1H, m) 48.3
B 1.53 (3H, d, J=7.0 Hz) 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 «a 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 Hz) 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)
vy 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
e X2 6.96 (2H, d, J=8.5 Hz) 114.4 6.94 (2H, d, J=8.5 Hz) 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? o 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 Hz) 19.2
C=0 172.2 172.2
NH 7.42 (1H, d, J=8.0 Hz) 7.41 (1H, d, J=8.0 Hz)
tyr® o 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 Hz) 36. 8 2.62 (1H, dd, J=11.5, 2.5 Hz) 36.9
Bb 3.64 (1H, m) 3.64 (1H, t, J=11.5 Hz)
v 136.2 136. 1
Sa 7.46 (1H, d, J=8.5 Hz) 131.2 7.45 (1H, d, J=8.5 Hz) 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 Hz) 124.7
I4 158. 8 158.8
C=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)
vy 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
&b 153.7 152.8
I'4 145.2 145.5
C=0 171. 1 171.3
NMe 2.97 (3H, s) 29.9 2.99 (3H, s) 29.8
ele 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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LT FAB-MS m/z 977 [M + H] * ¥ H HA4F
N CiHgNgO,s 3" H, " C-NMR Hidfz U3 4, b7
AU RAs PRARIY B S 15 R E S — 28 M it 7 2 A4
5 IZAR A RAs BiObER, 351505 3 F
6 19" H, " C-NMR ¥ He s, 3 E 2200 T aa’ i BEY
B MEE 15 5ka9 5 19 H, " C-NMR #¥s Fedse, & 2t
aa’ i BEEREBHR A — B0 R (b A4 8 19 AA* N
| MR B, SISk 18 ], %578 0 RA-XIIL,
EWY Btk R BRK M5 B =T 5k

=4 LAY 8 F19 1y H-NMR 1" C-NMR %2

REer (e FAB-MS m/z 991 [M + H]*, 454" H,
BC-NMREE , B2 2o TR0 CoHuNO s STk A
P8 B9 H, " C-NMR $d 4] L, 53 LA Sk, s
AN S S (8,78, 3.51/51.5) F1 1 A% b
MRS 5 WL A W L &9 8 1Y glu?
R I EE AL = 4, B RA-XTII-OMe, SCHR[ 18 ]
B T EY R B REEE ik 2D-NMR
X HA S B (AT T 2370, B IS H RA-XI-
II-OMe 7£ pyridine-d 11 (A% WG B4 UL 36 4

Table 4 'H-NMR and '*C-NMR data of compounds 8 and 9
RA-XIII (8)" RA-III-OMe (9)"
No.
Su d¢ Oy S

D-ala a 5.11 (1H, overlapped) 48.4 5.08 (1H, 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
v 2.77 (2H, m) 31.0 2.57 (2H, m) 30.3
) 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 4.13 (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) 3.94 (1H, dd, J=13.5, 10.5 Hz)
% 132.0 131.8
5x2 7.38 (2H, d, J=7.5 Hz) 131.0 7.32 (2H, d, J=8.5 Hz) 130. 8
ex2 7.05 (2H, d, J=7.5 Hz) 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, s) 40.2 3.26 (3H, s) 40. 1
OMe 3.66 (3H, s) 55.2 3.67 (3H, s) 55.2

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

tyr® a 5.75 (1H, dd, J=11.0, 2.0 Hz) 54.6 5.75 (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)
y 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
sb 7.32 (1H, dd, J=8.5, 2.5 Hz) 133.6 7.27 (1H, d, J=8.5 Hz) 133.5
sa 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
14 158.9 158.8
C=0 170. 1 170. 0
NMe 3.04 (3H, s) 30.5 3.01 (3H, s) 30.3

tylr6 o 5.04 (1H, overlapped) 57.9 5.01 (1H, dd, J=12.0, 3.0 Hz) 57.8
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RA-XIII (8)" RA-III-OMe (9)V
No.
O o¢ Sy 8¢
Ba 3.58 (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 Hz)
y 130.9 129.6
da 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 4.67 (1H, brs) 115.3
ca 7.59 (1H, overlapped) 117.1 7.59 (1H, d, J=8.5 Hz) 116.9
&b 153.8 153.7
e 145.3 145.2
C=0 171.2 171.1
NMe 2.99 (3H, s) 29.9 2.97 (3H, s) 29.8
ale 1 5.81 (1H, d, J=7.5 Hz) 102. 4 5.82 (1H, d, J=7.5 Hz) 102.3
2! 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
5/ 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)
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Cyclopeptides from Rubia schumanniana

KUANG Bin'?, FAN Jun-ting' , 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-18, Sephedax LH-20 and HPLC. Their
structures were identified by spectral analysis. Result; Nine cyclopeptides were separated and identified as RA-1I (1), RA-V (2),
RA-VII (3), rubiyunnanin C (4), RA-X (5), RY-1I (6), RA-] (7), RA-XIIT (8) and RA-XIII-OMe (9), respectively. Con-
clusion: All of nine cyclopeptides were separated from R. schumanniana for the first time.

[ Key words| Rubia schumanniana; cyclopeptide
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