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Study on lignan constituents from aerial part of Rubia cordifolia
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Abstract: Objective To investigate the chemical constituents of the aerial part of Rubia cordifolia. Methods All compounds were
isolated and purified by silica gel, Sephadex LH-20, and MCI column chromatography. Their structures were determined by
physicochemical properties and spectral data. Results Eleven compounds were isolated and identified as: (—)-episyringaresinol (1),
(—)-secoisolariciresinol (2), (—)-3,4-divanillyl tetrahydrofuran (3), lignans (+)-demethoxypinoresinol (4), (+)-syringaresinol (5),
(+)-isolariciresinol (6), burselignan (7), (7S,8R)-dihydrodehydroconiferyl alcohol (8), 4,5'-dimethoxy-lariciresinol (9), (+)-7R,8S-5-
methoxydihydrodehydroconifery alcohol (10), and 5,5'-dimethoxy-7-oxolariciresinol (11). Conclusion All compounds are isolated
from this plant for the first time.
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BEME [(—)-3,4-divanillyl tetrahydrofuran, 3]. lignans
(4). OD-THER
[(+)-syringaresinol , 5] « F W% M B M =
[(+)-isolariciresinol, 6] MMM 2 (burselignan,
7). (TS8R)- A A XA KIEE [(75,8R)-dihydro-
dehydroconiferyl alcohol, 8]. 4,5- —FILIZHFA g
I ( 4,5'-dimethoxy-lariciresinol , 9 ) . (+)-7R,8S-
5-methoxydihydrodehydroconiferylalcohol (10). 5,5'-
TSR R -7 ARTE AL IR BE (5,5'-dimethoxy-T7-
oxolariciresinol, 11). FrA L& YIEIAE KN iZHHE
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#RA% (Brucker A7]); Avance 11T 600 MHz A%
FLHRAC (Brucker A ] ); Sephadex LH-20 %tk
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300 H); MR GFpsy L ZOIERER G (FEFEm
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FPIRE ST 2015 4 10 AR H ZRUE =M1,
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I Mot it 13047 8.6 kg, A, LA 10 fi i
(K1 75% LBERRRIERL 3 U0, BFK 1.5 h, EIFRIUR
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111 RGBEREBEN, 3645 2 NI Fro6.1~6.2,
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K (91 1) RePHil# HPLC o Baib B 591 (4
mg). Fr. 8 I MCI £, Z&HEE-/K (1:9—~1:0)
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il % HPLC 7> & 2L /3L 5477 2(18 mg)8(25 mg)-
9 (10 mg). Fr. 8.3 &RERAE AL i+ HPLC &
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1) 55U S 15 28 IOAE RE A i, H R -OK
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&1 Atk (&4, ESI-MS m/z: 419
[M+H]", TR CpHyO05. 'H-NMR (600 MHz,
CDCls) 6: 6.61 (2H, s, H-2', 6'), 6.59 (2H, s, H-2", 6"),
4.86 (1H, d, J=5.3 Hz, H-2), 4.42 (1H, d, J="7.1 Hz,
H-6), 4.14 (1H, d, J = 9.5 Hz, H-8a), 3.91 (12H, s, 3',
3", 5" 5"-OCHs), 3.86 (2H, m, H-4b, 8b), 3.34 (2H, m,
H-3, 4a), 2.91 (1H, m, H-7); “C-NMR (150 MHz,
CDCly) 6: 147.3 (C-3', 5'), 147.2 (C-3", 5"), 134.5
(C-4"), 133.8 (C-4"), 133.2 (C-1"), 129.6 (C-1"), 102.9
(C-2, 6"), 104.1 (C-2", 6"), 88.1 (C-6), 82.4 (C-2),
71.2 (C-8), 69.9 (C-4), 56.5 (3',3", 5, 5"-OCHj), 54.8
(C-7), 50.3 (C-3). LAl it 5 A0 5 SOk ik i 2
A, WEEUEW 1N -RTEFMRE.

& 2: LR (FHEE, mp 103~104 C,
ESI-MS m/z: 385 [M+Na]", 773 CyHy06. 'H-
NMR (500 MHz, CD;0D) é: 6.65 (2H, d, J = 7.9 Hz,
H-5, 5"), 6.58 (2H, d, J = 1.8 Hz, H-2, 2'), 6.53 (1H,
dd, J= 1.9, 8.1 Hz, H-6, 6), 3.72 (6H, s, 3, 3'-OCH3),
3.58 (4H, m, H-9, 9'), 2.54 (4H, m, H-7, 7'), 1.89 (2H,
m, H-8, 8'); C-NMR (125 MHz, CD;0D) J: 148.8
(C-3, 3"), 145.4 (C-4, 4'), 133.9 (C-1, 1"), 122.7 (C-6,
6), 115.8 (C-5, 5'), 113.3 (C-2, 2'), 62.1 (C-9, 9"), 36.0
(C-7,7",56.1 (3, 3-OCH;). LA 134k 4 5 AT 1 45
a5 kiR A — 5D, s A 2 ATFIR
SRR

EY 3. sk (&), ESI-MS m/z: 367
[M+Na]", 73 CyH20s. 'H-NMR (600 MHz,
CDCl;) d: 6.80 (2H, d, J = 7.8 Hz, H-5, 5'), 6.59 (2H,
d, J=7.8 Hz, H-6, 6'), 6.50 (2H, s, H-2, 2), 5.48 (2H,
brs, 4, 4-OH), 3.91 (2H, dd, J = 7.0, 8.6 Hz, H-9',
9p), 3.83 (6H, s, 3, 3-OCH;), 3.53 (2H, dd, J = 5.4,
8.4 Hz, H-9'a, 90), 2.58 (2H, dd, J = 6.6, 13.8 Hz,
H-7', 7B), 2.52 (2H, dd, J = 7.8, 13.8 Hz, H-7'B, 7p):
BC-NMR (150 MHz, CDCLy) 8 146.4 (C-3, 3'), 143.8
(C-4, 4", 132.3 (C-1, 1), 121.3 (C-6, 6"), 114.1 (C-5,
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5%, 111.1 (C-2, 2'), 73.2 (C-9, 9'), 55.7 (3, 3'-OCHs3),
46.8 (C-8, 8"),39.2 (C-7, 7" LA FRAL I J5 A1 1% %5
W5 B R A 5, WS EtEam 3 A
(—)-3,4- A F LU AR .

EW) 4: AESTER AR CEA)7) - ESI-MS m/z: 329
[M+H]", 4T3 CHyO0s. 'H-NMR (500 MHz,
CD;0D) 6: 7.19 (2H, d, J = 8.5 Hz, H-2', 6'), 6.94
(1H, d, J = 1.7 Hz, H-2"), 6.80 (1H, dd, J = 1.6, 8.2
Hz, H-6"), 6.76 (2H, d, J = 8.7 Hz, H-3', 5'), 3.81 (2H,
m, H-8), 421 (2H, m, H-4), 3.84 (3H, s, -OCH3), 3.12
(2H, m, H-1, 5); C-NMR (125 MHz, CD;0D) &:
55.4 (C-1), 55.2 (C-5), 87.5 (C-2), 87.4 (C-6), 72.6
(C-4), 72.5 (C-8), 133.0 (C-1"), 133.8 (C-1"), 128.7
(C-2, 6'), 116.2 (C-3"), 116.5 (C-5"), 147.3 (C-3"),
149.1 (C-4"), 110.9 (C-2", 5"), 158.2 (C-4'), 120.1
(C-6"), 56.4 (3"-OCH3) LA 34k M A i 404 5
RRIREIEA T, e A 4 O lignans
(+)-demethoxypinoresinol.

e s: Atk CHED, mp 180.5~183.6
‘C, ESI-MS m/z: 419 [M+H]", 4> T3 CyHaeOs0
'H-NMR (500 MHz, CDCls) 6: 6.58 (4H, s, H-2', 2",
6',6"), 4.73 (2H, d, J = 4.2 Hz, H-2, 6), 4.28 (2H, dd,
J =69, 9.1 Hz, H-4, 8), 3.91 (I12H, s, 3', 3", 5,
5"-OCH3), 3.09 (2H, dd, J = 4.6, 6.4 Hz, H-4, 8);
BC-NMR (125 MHz, CDCly) 6: 147.2 (C-3', 3", 5,
5"), 134.3 (C-4', 4, 132.1 (C-1, 1), 102.7 (C-2', 2",
6', 6"), 86.1 (C-2, 6), 71.8 (C-4, 8), 56.4 (3', 3", 5/,
5"-OCH3), 54.4 (C-3, 7)o VAL ISR 5 SClkHRoE
HA -, MEEEMS N (H-TERE.

&M 6: LR (HEE, ESI-MS m/z: 361
[M+H]", 4T3 CyHpuOs. 'H-NMR (500 MHz,
CD;0D) 8: 6.73 (1H, d, J = 8.0 Hz, H-5"), 6.67 (1H, d,
J=1.9 Hz, H-2"), 6.65 (1H, s, H-2), 6.60 (1H, dd, J =
1.9, 8.1 Hz, H-6'), 6.15 (1H, s, H-5), 3.77 (3H, s,
-OCHj3), 3.69 (3H, s, -OCH3), 3.38 (1H, m, H-9b"),
2.77 (2H, d, J = 7.6 Hz, H-7), 1.95 (1H, m, H-8), 1.75
(1H, m, H-7"); “C-NMR (125 MHz, CD;OD) 6: 128.9
(C-1), 138.6 (C-1"), 113.7 (C-2), 112.3 (C-2'), 149.0
(C-3), 147.2 (C-3"), 145.9 (C-4), 1453 (C-4"), 117.3
(C-5), 116.0 (C-5"), 134.1 (C-6), 123.2 (C-6"), 33.6
(C-7), 48.0 (C-7"), 39.9 (C-8), 48.0 (C-8"), 62.1 (C-9),
66.0 (C-9), 56.4 (-OCH3), 56.3 (-OCH3). LA EFEAL I
JoR RN 1 B dhe 5 SRR E R A B, s s

Y16 NFVEHIAER .

e 7. BERK (FE, ESI-MS m/z: 361
[M+H]", 4T3 CypHpuOs. 'H-NMR (500 MHz,
CD;0D) 6: 6.69 (1H, s, H-2"), 6.67 (1H, d, J= 1.9 Hz,
H-2), 6.64 (1H, d, J = 8.1 Hz, H-5), 6.44 (1H, dd, J =
1.9, 8.2 Hz, H-6), 6.34 (1H, s, H-5'), 4.19 (1H, d, J =
3.5 Hz, H-7), 3.82 (3H, s, 3-OCH;), 3.74 (3H, s,
3-OCHj3), 3.52 (1H, m, H-9"), 3.38 (1H, m, H-9), 2.93
(1H, dd, J= 4.7, 17.0 Hz, H-7), 2.64 (1H, dd, J = 9.6,
16.8 Hz, H-7"), 2.04 (2H, brs, H-8, 8'); '*C-NMR (125
MHz, CD;OD) §: 128.4 (C-1'), 135.9 (C-1), 115.2
(C-2), 112.3 (C-2'), 148.2 (C-3), 147.8 (C-3"), 145.8
(C-4), 145.5 (C-4'), 115.4 (C-5), 117.1 (C-5"), 133.0
(C-6), 124.0 (C-6), 46.6 (C-7), 44.7 (C-8), 35.5
(C-8"), 33.1 (C-7), 65.6 (C-9'), 63.4 (C-9), 56.3
(-OCH3), 56.3 (-OCHs)o LA b3 441 J5 A i 25 4
53R E A — S, WA T N
fe%.

&) 8: T EIMARY) (), ESI-MS m/z: 361
[M+H]", 4T CypHuOs. 'H-NMR (500 MHz,
CD;0D) &: 6.94 (1H, d, J = 1.9 Hz, H-2), 6.81 (1H,
dd, J = 1.8, 8.2 Hz, H-6), 6.75 (1H, d, J = 8.2 Hz,
H-5), 6.71 (2H, brs, H-2', 6), 5.47 (1H, d, J = 6.4 Hz,
H-7), 3.83 (3H, s, 3'-OCH;), 3.79 (3H, s, 3-OCHj3),
3.56 (2H, t, J = 6.5 Hz, H-9"), 3.46 (1H, dd, J = 6.3,
12.5 Hz, H-8), 2.61 (2H, t, J= 7.5 Hz, H-7"), 1.80 (2H,
m, H-8); C-NMR (125 MHz, CD;OD) &: 149.1
(C-3), 147.5 (C-4), 147.5 (C-4"), 145.2 (C-3"), 136.9
(C-1"), 134.8 (C-1), 129.9 (C-5"), 119.7 (C-6), 117.9
(C-5), 116.1 (C-6"), 114.0 (C-2"), 110.5 (C-2), 89.0
(C-7), 65.0 (C-9), 62.3 (C-9'), 56.7 (3'-OCHs), 56.3
(3-OCHj3), 55.4 (C-8), 35.8 (C-8'), 32.9 (C-7"). LA 31
AR J5R R S K 5 Sc iR E R A Y, M e
th&4 8 N (7S, 8R)- At A SFAEE

WEY 9: oA E T AR (HEL, ESI-MS m/z:
413 [M+Na]", 2 73 CyHy07. 'H-NMR (500
MHz, CD;0D) 6: 6.79 (1H, d, J = 1.8 Hz, H-6), 6.70
(1H, d, J = 8.0 Hz, H-3), 6.64 (1H, m, H-2), 6.61 (2H,
s, H-2', 6), 4.76 (1H, d, J = 6.7 Hz, H-7"), 3.99 (1H,
m, H-9), 3.72 (2H, t, J = 6.3 Hz, H-9a), 3.82 (6H, s,
3', 5'“OCHs), 3.81 (3H, s, 4-OCHj3), 2.91 (1H, dd, J =
4.9, 13.5 Hz, H-7a), 2.48 (1H, q, J = 2.2, 13.5 Hz,
H-7b), 2.70 (1H, m, H-8), 2.36 (1H, m, H-8); “C-
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NMR (125 MHz, CD;0D) &: 149.0 (C-5), 149.2 (C-3',
5), 145.8 (C-4), 135.1 (C-4"), 133.9 (C-1), 133.5
(C-1), 122.1 (C-2), 116.2 (C-3), 113.3 (C-6), 104.2
(C-2', 6'), 84.2 (C-7"), 73.6 (C-9), 60.5 (C-9'a), 56.2
(3', 5'-OCHs), 56.1 (C-4), 54.1 (C-8"), 43.8 (C-8), 33.6
(C-7a, Tb)o LA I B Ak 57 R0 0% K4 5 Sk
A, SR 9 N 4,5 HIEVE
A PR o

&P 10: wEWEIRY) (FEL, ESI-MS m/z:
413 [M+Na]", 273 CyHy07. 'H-NMR (500
MHz, CD;OD) &: 6.72 (2H, d, J = 2.8 Hz, H-2, 6),
6.67 (2H, s, H-2', 6), 5.49 (1H, d, J = 6.3 Hz, H-7),
3.85 (3H, s, 3-OCHj3), 3.83 (1H, m, H-9a), 3.80 (6H,
s, 3, 5-OCHs), 3.76 (1H, dd, J = 7.3, 11.1 Hz, H-9b),
3.56 (2H, t, J = 6.6 Hz, H-9"), 3.47 (1H, m, H-8), 2.62
(2H, t, J = 7.6 Hz, H-7"), 1.87 (2H, m, H-8"); *C-NMR
(125 MHz, CD;OD) §: 149.3 (C-3, 5), 147.5 (C-3),
1452 (C-4"), 137.0 (C-4), 134.0 (C-1, 1), 129.8
(C-5"), 117.9 (C-6"), 114.1 (C-2), 104.1 (C-2, 6), 89.1
(C-7), 65.0 (C-9), 62.2 (C-9'), 56.8 (3, 5-OCHs), 56.7
(3'-OCHj), 55.8 (C-8), 35.8 (C-8"), 32.9 (C-7"). ML
HEAL A 5 R K B SOk A B, W
ELEY 10 4 (+)-7R,8S-5-methoxydihydrodehydro-
coniferyl alcohol.

&Y 1 BEERY (FED, ESI-MS m/z:
457 [M+Na]", T3 CyuHy0o. 'H-NMR (500
MHz, CD;OD) &: 7.38 (2H, s, H-2', 6'), 6.72 (2H, s,
H-2, 6), 4.63 (1H, d, J = 8.2 Hz, H-7'), 423 (2H, m,
H-9ax, 8), 4.17 (1H, t, J = 8.4 Hz, H-9eq), 3.90 (6H, s,
3, 5-OCHs), 3.86 (6H, s, 3/, 5-OCH3), 3.67 (2H, m,
H-9'a, 9'b), 2.64 (1H, m, H-8'); "*C-NMR (125 MHz,
CD;0D) &: 200.3 (C-7), 149.3 (C-3, 5), 149.2 (C-3',
5, 143.6 (C-4), 136.2 (C-4"), 132.9 (C-1"), 128.1
(C-1), 107.7 (C-2, 6), 105.1 (C-2, 6"), 85.4 (C-7'),
71.6 (C-9), 61.4 (C-9'), 56.9 (3, 5-OCH3), 56.7 (3,
5'-OCHj), 55.2 (C-8'), 50.0 (C-8). LA b FRAY 1 5 Fi

KO 5 SRR E B A -, W E A 11
N 5,5 -7 AT A IR IR

SE R
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