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Chemical constituents from Orobanche cernua

YANG Mei-zhen, WANG Xiao-qin, LI Chao
Department of Pharmacy, Inner Mongolia Medical University, Hohhot 010110, China

Abstract: Objective To study the chemical constituents from Orobanche cernua in Orobanchaceac. Methods The chemical
constituents were separated and purified by macroporous resin, silica gel, Sephadex LH-20, and MCI column chromatographies. Their
structures were determined by physicochemical properties and spectral data. Results Twelve compounds were isolated from 70%
ethanol extract of O. cernua. Among them, eight phenylpropanoid glycosides were identified as acteoside (1), campneoside II (2),
crenatoside (3), campneoside I (4), isocrenatoside (5), isoacteoside (6), leucosceptoside A (7), and cistanoside F (8), three liganans were
identified as (+)-syringaresinol-4'-O-B-D-glucopyranoside (9), (+)-pinoresinol-4'-O-B-D-glucopyranoside (10), and isoeucommin A (11),
and one steroide was stigmasterol-3-O-f-D-glucoside (12). Conclusion Compounds 7 and 12 are isolated from the family
Orobanchaceae for the first time; Compounds 4, 7, and 9—12 are isolated from the plants of Orobanche L. firstly, and compounds 2, 4,
and 6—12 are found from O. cernua for the first time.
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Fi] »¢ £ Cacteoside, 1)+ campneoside 11(2). crenatoside
(3). campneoside I (4). isocrenatoside (5). Ffi
i (isoacteoside, 6). leucosceptoside A (7). K
MNFTF F (cistanoside F, 8); 3 MNAARMRHEI: T
g 25 -4"-O-B-D-#] & BT [(+)-syringaresinol-4'-O-
B-D-glucopyranoside, 9] %5 /g 25 -4'-O-B-D-Hii % Hl
1 [(+)-pinoresinol-4'-O-B-D-glucopyranoside, 10] il
isoeucommin A (11); 1 A EEREY): &I
3-O-B-D-Fi % BEEF (stigmasterol-3-O-B-D-glucoside,
12). W) 7 F012 975 KON A RHEY o) 2545
B 4. 7. 9~12 HE XM Y B oy B,
2. 4. 6~12 N IR ZMY T 7 B33 .
1 X5

Bruker AVANCEIII 500 MHz #% i 3 E 4R 1 (4
Bruker); LCQ Advantage MAX Wi (£H
Thermo); GoodSee—II 3 2 (A i %4 ( BigFl
TR IR A E]D s RALRFIB IR CRALR IT L
TJ )5 MCI (HA=ZZ/A7]); Sephadex LH-20
(Pharmacia A 7)) o A TERENR 2 (0 T HE IR GFass
G B T Do BRI A4l

T 2007 4 8 HRAET N S JRIEETT, N
5 B RER S A Y 20 = 2 s 4 e 2
B Orobanche cernua Loefling 114>, FE 4R
ARAFT NS R 2 257 e A 2 B =
2 REESEH

IS ) T4 5 4.75 kg, Fitde, H 70%Z
B ISR 3 Wk, BER 2 hy G IFERIGE, WA 4E
RTCRER, IIAERKIRE, WIXHBESR C6E 1
ANE TR, IF T REARGR Rk 4s, 198
358.7 g. BUKWRIE®ET, b D101 BRI BRA%
g, MU HyO K& 10%. 30%- 50%. 70%- 90%
LR FEDEME, Ve R Aa 1S 255807 o 43 A e rh
10%- 30%A1 50% L EEBE M B 42 MCI AL, LA
FIlE-/K (129101 0) BREEVEME, LL 250 mL 4 1
AN, Ferb 10% LWE A CAD SEBERR 22 1735 30%
LBERAL (B) AEUEME 92 4, 50% LA (C)
YL 64 1y, & TLC f0tr, S IHFMHFY. 2051
B LR 10 N4> 28 Sephadex LH-20 B A (01 [
Zalith. I, 415 A4~ R EIE Y 8(17 mg);
4 B (9). B (34~35). B (61~64). B (75~
78) B (79~83) fKKAFEMLEH 1 (210 mg).
7 (18 mg). 4 (14mg). 5 (26 mg) A1 11 (12 mg);
415y B (84~86) 7 #ILAH 9 (16 mg) F110 (21

mg); 14> C (16~17). C (20) Fl C (21) 435l
23MLAY 2 (35 mg). 6 (40mg) F13 (110 mg).

B WG 2B HE ) 149.9 g ZERKE (A1, = S
Fi-FE (10 2 0—5 1 5) BAFEEUEME, W4E 99 M
2 TLC fudr, HIFAHFNR Y. Fr. 32~33 &IFEHT
HEAE A, FEEES BT EAY 12 (45 mg).
3 HmEE

EW 1 AR, BIRIEE. 10%65%-
LFEE 240 . ESI-MS m/z: 623 [M—H], i€ A
X1 624, 73 T3\ CagHs6015. ' H-NMR (500
MHz, CD;0D) ¢: 6.69 (1H, d, J = 2.0 Hz, H-2), 6.67
(1H, d, J = 8.0 Hz, H-5), 6.56 (1H, dd, J= 1.5, 8.0 Hz,
H-6), 2.79 (2H, m, H-7), 3.73, 4.04 (% 1H, m, H-8),
7.05 (1H, d, J = 2.0 Hz, H-2"), 6.77 (1H, d, J = 8.0 Hz,
H-5'), 6.95 (1H, dd, J = 1.5, 8.5 Hz, H-6'), 7.59 (1H, d,
J =155 Hz, H-7"), 6.27 (1H, d, J = 15.5 Hz, H-8"),
437 (1H, d, J= 8.0 Hz, Gle-H-1), 5.18 (1H, d, J= 1.5
Hz, Rha-H-1), 1.09 (3H, d, J = 6.0 Hz, Rha-H-6);
BC-NMR (125 MHz, CD;0D) ¥ W4 1. UL %
5 SCHRIRIE I A, S A 1 T

EY 2: HEAmAR, BRIETE. 10%601%-
LR #0 . ESI-MS m/z: 639 [M—H], e
X4 TR N 640, 43 73X CagH360160 'H-NMR (500
MHz, CD;0D) 6: 6.78 (1H, brs, H-2), 6.74 (1H, d, J =
8.0 Hz, H-5), 6.70 (1H, d, J = 7.5 Hz, H-6), 4.75 (1H,
dd, J=2.5,9.5 Hz, H-7), 3.60 (1H, overlapped, H-8a),
3.98 (1H, dd, J = 2.0, 10.0 Hz, H-8b), 7.05 (1H, brs,
H-2'), 6.84 (1H, d, J = 7.5 Hz, H-5"), 6.95 (1H, d, J =
8.5 Hz, H-6'), 7.59 (1H, d, J = 15.5 Hz, H-7'), 6.27
(1H, d, J = 15.5 Hz, H-8'), 4.41 (1H, d, J = 7.5 Hz,
Gle-H-1), 5.21 (1H, brs, Rha-H-1), 1.09 (3H, d, J =
6.0 Hz, Rha-H-6); '*C-NMR (125 MHz, CD;0D) %X
R 1o LLEMOR Sk 5, s
WA 2 &y campneoside 11,

tEY 3: AR, B, 10%0R%
LEE 0, ESI-MS m/z: 621 [M—H], i€ A
X4 T TN 622, ) T3 CagHasO150 'H-NMR (500
MHz, CD;0D) ¢: 6.83 (1H, d, J = 2.0 Hz, H-2), 6.73
(1H, d, J = 8.0 Hz, H-5), 6.69 (1H, dd, J= 2.0, 8.0 Hz,
H-6), 4.60 (1H, dd, J = 2.5, 10.5 Hz, H-7), 3.60 (1H,
overlapped, H-8a), 3.99 (1H, dd, J = 2.5, 12.0 Hz,
H-8b), 7.06 (1H, d, J = 1.5 Hz, H-2"), 6.78 (1H, d, J =
8.0 Hz, H-5"), 6.96 (1H, dd, J = 2.0, 8.0 Hz, H-6"),
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x1 £&% 1~8 8 *C-NMR (125 MHz, CD;0D) #iF
Table 1 '"*C-NMR (125 MHz, CD;0D) spectroscopic data for compounds 1—8
{3DA 1 2 3 4 5 6 7 8

Aglycone
1 131.4 127.6 129.8 130.6 129.9 130.0 130.1
2 117.1 115.2 114.5 115.0 114.8 115.7 115.7
3 146.1 146.1 146.4 146.5 146.4 145.4 144.7
4 144.7 146.3 146.4 146.6 146.5 143.2 143.3
5 116.3 116.2 116.2 116.4 116.3 115.0 114.9
6 1213 118.9 118.9 119.9 119.0 119.9 119.9
7 36.6 73.7 78.4 84.4 78.4 35.3 35.2
8 723 76.7 72.9 74.9 73.0 70.9 70.7
7-OCH; 56.8/56.7
Ester
I 127.6 133.6 127.6 127.7 127.7 126.3 126.3 126.3/126.2
2 115.2 114.7 115.3 115.6 115.2 113.7 110.4 113.8
3/ 146.8 146.8 146.8 146.8 146.9 145.4 147.9 145.4
4 149.8 1498 149.8 149.8 149.7 148.2 149.4 148.4/148.3
5 116.5 116.5 116.5 116.6 116.6 115.2 115.2 115.0
6' 123.2 123.2 1233 1232 123.1 121.8 123.0 121.8
7 148.0 148.0 148.3 148.1 147.4 145.9 145.4 146.6/146.5
8’ 114.7 114.6 114.5 114.7 114.6 113.5 113.7 113.5/113.3
9’ 168.3 168.3 167.9 168.3 169.1 167.8 166.9 167.0/166.9
3-OCH; 55.1
Glc
1 104.2 104.6 99.0 104.4 99.1 102.9 102.8 96.7/92.6
2 76.2 76.4 81.9 76.3 82.0 73.9 74.8 73.3/69.4
3 81.6 81.3 77.4 81.4 78.8 82.5 80.2 80.3/77.8
4 70.5 72.0 70.4 70.5 70.3 68.7 69.2 69.0/68.9
5 76.0 76.1 77.8 76.1 77.4 743 74.6 76.0/74.7
6 62.4 62.3 62.1 62.4 64.6 63.3 61.0 61.1/61.0
Rha
1 103.0 102.9 102.2 102.9 101.9 101.3 101.6 101.7/101.6
2 723 73.5 72.1 72.1 72.2 70.6 70.9 69.8
3 72.0 723 71.9 72.4 72.1 70.8 70.9 71.0
4 73.8 74.2 73.6 73.8 74.0 72.6 2.4 72.4
5 70.4 70.4 70.2 70.4 69.9 69.0 69.0 69.3
6 18.4 18.4 18.3 18.5 18.0 16.5 17.1 17.1

7.61 (1H, d, J=16.0 Hz, H-7"), 6.28 (1H, d, J = 15.5
Hz, H-8"), 4.55 (1H, d, J = 7.5 Hz, Glc-H-1), 3.45 (1H,
dd, /= 8.0, 9.0 Hz, Glc-H-2), 4.13 (1H, t, J=9.0, 9.5
Hz, Gle-H-3), 5.10 (1H, t, J=9.5, 10.0 Hz, Glc-H-4),
3.75 (I1H, m, Glc-H-5), 3.57 (1H, overlapped,
Glc-H-6), 3.67 (1H, dd, J = 1.5, 11.5 Hz, Glc-H-6),
5.17 (1H, brs, Rha-H-1), 3.77 (1H, brs, Rha-H-2), 3.52
(1H, m, Rha-H-3), 3.27 (1H, dd, J = 9.5, 9.5 Hz,

Rha-H-4), 1.11 (3H, d, J = 6.5 Hz, Rha-H-6); “C-NMR
(125 MHz, CD;OD) ##li W3 1. VL b#ls 55 S0k
WS, W%E S 3 4 crenatoside.

WEY 4: FHEAERKR, AR 10%60 -
215 5+ H (. HR-ESI-MS m/z: 653.206 6 [M—H]
(PLIBE 653.208 2, C3oH37016), fiffi € X731 it
h 654, 43T CyHz016. 'H-NMR (500 MHz,
CD;0D) &: 6.79 (1H, brs, H-2), 6.69 (1H, d, J = 8.0
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Hz, H-5), 6.66 (1H, d, J = 7.5 Hz, H-6), 4.41 (1H, d,
J = 8.0 Hz, H-7), 3.60 (1H, overlapped, H-8a), 3.99
(1H, m, H-8b), 3.20 (3H, s, 7-OCH3), 7.06 (1H, brs,
H-2'), 6.76 (1H, d, J = 7.5 Hz, H-5"), 6.95 (1H, d, J =
8.0 Hz, H-6'), 7.59 (1H, d, J = 16.0 Hz, H-7"), 6.27
(1H, d, J = 15.5 Hz, H-8), 4.36 (1H, d, J = 8.0 Hz,
Gle-H-1), 5.21 (1H, d, J = 8.0 Hz, Rha-H-1), 1.09
(3H, d, J = 6.0 Hz, Rha-H-6); "*C-NMR (125 MHz,
CD;OD) ##fi W& 1. DL Lo 55 scikifoE —
U, % E A 4 4 campneoside 1.

B 5. AR, HBIRE. 10%0% 8-
LI 4356, HR-ESI-MS m/z: 621.177 4 [M—H]™
(FR{H 621.181 9, CyoH330:5), HiEAIX 41 i &
H 622, 5T CyHyOr5. 'H-NMR (500 MHz,
CD;0D) 6: 6.81 (1H, d, J = 1.5 Hz, H-2), 6.73 (1H, d,
J = 8.0 Hz, H-5), 6.67 (1H, dd, J = 2.0, 8.0 Hz, H-6),
4.56 (1H, m, H-7), 3.62 (1H, m, H-8a), 3.95 (1H, dd,
J=2.5,12.0 Hz, H-8b), 7.05 (1H, d, J = 2.0 Hz, H-2"),
6.78 (1H, d, J = 8.5 Hz, H-5'), 6.96 (1H, dd, J = 1.5,
8.0 Hz, H-6'), 7.58 (1H, d, J = 15.5 Hz, H-7'), 6.30
(1H, d, J = 16.0 Hz, H-8"), 4.48 (1H, d, J = 8.0 Hz,
Gle-H-1), 3.37 (1H, m, Glc-H-2), 3.83 (1H, dd, J =
9.0, 9.0 Hz, Glc-H-3), 3.55 (1H, m, Glc-H-4), 3.76
(1H, m, Glc-H-5), 4.36, 4.54 (% 1H, m, Glc-H-6),
5.19 (1H, d, J = 1.0 Hz, Rha-H-1), 3.81 (1H, m,
Rha-H-2), 3.69 (1H, dd, J = 3.5, 9.5 Hz, Rha-H-3),
3.35 (1H, m, Rha-H-4), 4.0 (1H, m, Rha-H-5), 1.25
(3H, d, J = 6.0 Hz, Rha-H-6); "“C-NMR (125 MHz,
CD;OD) ¥ WL3& 1. LA -yt 5 5 ki iE —
O, M sz A5 5 Sl isocrenatosides

WEY 6: WIHETIRE N AEmA, Rk
PE o 10% i B8 - £ BE W A 41 €4 . HR-ESI-MS m/z:
623.197 3 [M—H] (FIRH 623.197 6, CyH350:5),
e M > F A 624, 4338 CypHiz60 50
'H-NMR (500 MHz, CD;0D) &: 6.68 (1H, brs, H-2),
6.65 (1H, d, J = 8.0 Hz, H-5), 6.54 (1H, d, J= 7.5 Hz,
H-6), 2.78 (2H, d, J = 6.5 Hz, H-7), 3.72 (1H, t, J =
9.0 Hz, H-8a), 3.95 (1H, t, J=9.5, 7.0 Hz, H-8b), 7.06
(1H, brs, H-2"), 6.78 (1H, d, J = 7.5 Hz, H-5'), 6.89
(1H, d, J = 8.0 Hz, H-6'), 7.56 (1H, d, J = 16.5 Hz,
H-7'), 6.29 (1H, d, J = 16.0 Hz, H-8"), 4.34 (1H, d, J =
8.0 Hz, Gle-H-1), 5.19 (1H, brs, Rha-H-1), 1.26 (3H,
d, J = 6.0 Hz, Rha-H-6); "“C-NMR (125 MHz,

CD;0D) ¥l W% 1. LA EXod 5 Scikdsis — 50,
M e B 6 g B T

WEY 7. BTG N E AR, Bl
PEo 10% 00 MR - £ W W ¥y 40 (4 . HR-ESI-MS m/z
637.216 5 [M—H]™ (FIR{f 637.213 2, C3H3,015),
e X TR E N 638, 2 T30 Ci0Hzg0i50
'H-NMR (500 MHz, CDsOD) 6: 6.82 (1H, brs, H-2),
6.78 (1H, d, J = 8.0 Hz, H-5), 6.68 (1H, d, J = 8.0 Hz,
H-6), 2.79 (2H, overlapped, H-7), 3.73, 4.03 (% 1H,
m, H-8), 7.19 (1H, brs, H-2"), 6.95 (1H, d, J= 7.5 Hz,
H-5'), 7.08 (1H, d, J = 8.0 Hz, H-6"), 7.66 (1H, d, J =
16.0 Hz, H-7"), 6.38 (1H, d, J = 16.0 Hz, H-8'), 3.87
(3H, s, 3'-OCH3), 4.38 (1H, d, J = 8.0 Hz, Glc-H-1),
5.20 (1H, brs, Rha-H-1), 1.10 3H, d, J = 5.5 Hz,
Rha-H-6); "C-NMR (125 MHz, CD;0D) #i# .3
1o DL 5 scikaioE — s, etk s 7
A leucosceptoside A

EY 8: AHTEIG N AR K. 10%6
-2, B 4410 . "TH-NMR (500 MHz, CD;0D) 6:
7.06 (1H, d, J = 2.5 Hz, H-2'), 6.78 (1H, d, J = 8.0 Hz,
H-5'), 6.96 (1H, dd, J = 2.0, 8.0 Hz, H-6"), 7.60 (1H, d,
J =155 Hz, H-7), 6.28 (1H, d, J = 15.5 Hz, H-8'),
456 (1H, d, J = 8.0 Hz, Glc-H-1), 5.19 (1H, brs,
Rha-H-1), 1.10 (3H, d, J = 5.5 Hz, Rha-H-6);
BC-NMR (125 MHz, CD;0OD) ¥ 0.3 1. L ¥
TR SRR — S, A 8 K
AT Fo

EW 9: FEAORAR (FED. 10%6 K- L2
5L . HR-ESI-MS m/z: 579.203 7 [M—H] (Hf
WAH 579.207 8, CasH35013), HhEAX 73 T &N
580, 43 T2\ CasHis013. 'H-NMR (500 MHz, CD;0D)
8: 3.12 (1H, m, H-1), 4.71 (1H, d, J = 4.0 Hz, H-2),
3.90, 4.26 (% 1H, m, H-4), 3.12 (1H, m, H-5), 4.76
(1H, d, J = 4.0 Hz, H-6), 3.40, 3.75 (% 1H, m, H-8),
6.71 (2H, brs, H-2', 6), 3.84 (6H, s, 3', 5'-OCH3), 6.66
(2H, brs, H-2", 6") , 3.87 (6H, s, 3", 5"-OCHs3), 4.85
(1H, d, J = 7.0 Hz, Gle-H-1), “C-NMR (125 MHz,
CD;0D) §: 55.5 (C-1), 87.2 (C-2), 72.9 (C-4), 56.8
(C-5), 87.7 (C-6), 72.9 (C-8), 133.1 (C-1'), 104.8
(C-2'), 149.4 (C-3"), 136.2 (C-4"), 149.4 (C-5'), 104.8
(C-6"), 56.8 (3', 5'-OCH3), 135.6 (C-1"), 104.5 (C-2"),
154.4 (C-3"), 139.6 (C-4"), 1544 (C-5"), 104.5
(C-6"), 57.1 (3", 5"-OCH;), 105.4 (Glc-C-1), 75.7
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(Gle-C-2), 77.8 (Gle-C-3), 71.3 (Gle-C-4), 78.3
(Gle-C-5), 62.6 (Gle-C-6) . LA & %idi 55 SCHik i i 5
A=, st 9 T e %E-4-0--D-
AR -

WEW 10: AERAR (FED. 10%mR- L5
W54, HR-ESI-MS m/z: 519.182 9 [M—H] (¥
WAH 519.186 6, CyeH31041), AN 431 e N
520, 7> 17 CaH32011 . 'H-NMR (500 MHz, CD;0D)
9:3.10 (1H, m, H-1) , 4.69 (1H, d, J = 3.5 Hz, H-2) ,
3.92, 423 (% 1H, m, H-4), 3.12 (1H, m, H-5),
4.75(1H, d, J = 4.0 Hz, H-6), 3.39, 3.68 (% 1H, m,
H-8), 6.65 (1H, brs, H-2"), 6.76 (1H, d, J = 8.0 Hz,
H-5"), 6.79 (1H, d, J = 8.5 Hz, H-6'), 3.84 (3H, s,
3-OCHj3), 7.01(1H, brs, H-2""), 7.13 (1H, d, J = 8.0
Hz, H-5"), 6.90 (1H, d, J = 8.5 Hz, H-6"), 3.85 (3H, s,
3"-OCHj), 4.86 (1H, d, J = 7.0 Hz, Glc-H-1);
BC.NMR (125 MHz, CD;OD) J: 55.5 (C-1), 87.5
(C-2), 72.7 (C-4), 55.3 (C-5), 87.1 (C-6), 72.7 (C-8),
133.8 (C-1'), 111.0 (C-2'), 149.1 (C-3"), 147.3 (C-4"),
116.1 (C-5"), 120.1 (C-6"), 56.5 (3'-OCH3), 137.4
(C-1"), 111.6 (C-2""), 150.9 (C-3"), 147.5 (C-4"),
118.0 (C-5"), 119.8 (C-6"), 56.8 (3"-OCH3), 102.8
(Gle-C-1), 74.9 (Gle-C-2), 77.8 (Gle-C-3), 71.3
(Gle-C-4), 78.2 (Glc-C-5), 62.5 (Gle-C-6). LA _EXidE
ek — 2, s e A 10 g g -
4'-O-B-D-THi % HELT -

WEY 11: AERK (FED. 10%605%- L
B2, "TH-.NMR (500 MHz, CD;0D) 8: 3.12 (1H,
m, H-1), 4.69 (1H, d, J= 4.0 Hz, H-2) , 3.87, 4.21 (%
1H, m, H-4), 3.10 (1H, m, H-5), 4.74 (1H, d, J = 4.0
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