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From the butanol fraction of the chloroform-methanol extract (1:1) of the dried roots of
Rubia cordifolia L, several compounds were isolated and identified viz, the saponins
hederagenin-3-O-a-L-arabinopyranoside and 3-O-a-L-arabinopyranosyl-hederagenin-28-O-
PD-glucopyranosyl-(1—6)--D-glucopyranoside ester, the naphthohydroquinone glycosides:
2-carbomethoxy-3-prenyi-1,4-naphthohydroquinone 4-O-f-glucoside and 2-carbomethoxy-3-
prenyl-1,4-naphtho-hydroquinone 1,4-di-O-f-glucoside, the anthraquinone glycosides: 1-
hydroxy-2-hydroxymethyl-9, 10-anthraquinone-11--D-glucopyranosyl-(1—-6)--D-glucopyra-
noside, 2-methyl-1,3,6-trihydroxy-9, 10-anthraquinone-3-O-a-rhamnopyranosyl (1--2)-(4"-O-
acetyl)-p-glucopyranoside and 2-carbomethoxy, 1,3-dihydroxy-9,10-anthraquinone-3-O-a-
rhamno-pyranosyi-(1 —2)-B-glucopyranoside and adenosine. The identification of the isolated
compounds was done using different physical, chemical and spectral methods.

INTRODUCTION

Rubia cordifolia L. (Family Rubiaceae) is
well known for its versatile medicinal uses.It is
recommended for the treatment of hematorrhea,
hematemesis, nose bleeding, traumatic bleeding,
dysmenorrhea, and arthritis.' Many
anthraquinones,  naphthoquinones, naphtho-
hydroquinones, naphthohydroquinones dimers,”
"2 triterpenes,”'” iridoids'® and quinoidal
derivatives'® were isolated from the root of
Rubia cordifolia L. in addition to cyclic
hexapeptides®™? and polysaccharides.”® The
cytotoxic, anticancer, antibacterial, antifungal
and some pharmacological activities of these
compounds have been well documented.?”!
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EXPERIMENTAL

General experimental procedure

Melting points  (uncorrected) were
determined by electrothermal model 550. U V.
spectra were run in methanol using a Perkin-
Elimer 3B UV/VIS instrument. IR spectra were
measured in KBr using IR-470 Schmadzu
spectrometer, Japan. 'H-and “C-NMR were
carried out at 400 and 100 MHz respectively on
Bruker AM-400 (Germany), CIMS and FAB-
MS were performed on a Joel, JMS 600 H,
mass spectrometer, Japan. TLC, using silica gel
Geo F,s4 and RP-18 pre-coated aluminum sheets
(E-Merck), PC using whatman No. 1 paper. For
CC, Diaion HP-20 AG (75-150 p, Mitsubishi
Chemical Industries Co. Ltd. Japan), silica gel



(E. Merck, Germany, type 230-400 mesh) and
irregular reversed phase (R 18-37, 20 um ODS,
pre-packed column) were also used. MPLC;
CIG column system (22 mm. i. d. x 30cm,
Kusano Scientific Co. Tokyo, Japan) was used
for final purification. The following solvent
systems were used:

I) CHCl3-MeOH (8:2)

II) CHCI;-MeOH - H,0 (75:23:2)

1) CHCI;-MeOH-H,0 (70:27:3)

IV) MeOH-H,O0 (70:30)

V) MeOH-H,0 (60:40) VI) B-A-W (4:1:5)
VII) Acetonitrile-H,O (85:15)

Plant material

The dried roots of Rubia cordifolia L. used
in this study were purchased in India. They were
kindly identified by Dr. Sang Rae Lee (Institute
of Oriental Botanical Resources of Korea).

Extraction and isolation

The dried powdered roots of Rubia
cordifolia L. (20 kg) were extracted with
chloroform-methanol (1:1) to exhaustion. The
concentrated extract was diluted with distilled
water and then fractionated successively and
exhaustively with n-hexane, chloroform and
butanol.”® 40 g of the dried butanol extract were
put over an Diaion CC. Elution was started with
distilled water (1:0, fraction A), then with
distilled water-methanol (4:1, fraction B), (3:1,
fraction C), (1:1, fraction D), (1.3, fraction E)
and (0:1, fraction F). The fractions 5 L each,
were evaporated under reduced pressure at
temperature below 50° using rotary evaporator.
Fraction A contains mainly amino acids and
sugars. Fraction B, on repeated CC over silica
gel, gave compound (A) in small amount not
enough for analysis and adenosine. Fractions B
and C contain nearly the same major spots on
TLC but differ in concentration. By using silica
gel CC and chloroform-methanol gradiently, the
fractions eluted with chloroform-methanol
(75:25 and 70:30) are further purified by MLPC
using silica gel column, (solvent systems I, II
and III) and/or RP-18 (solvent systems IV and
V), compounds 1, 2 and 4 were isolated.
Fraction D on repeated CC over silica gel
(chloroform-methanol 80:20 and 75:25) and
further purification by MLPC using pre-packed
RP-18 column (solvent systems IV and V)
afforded compounds 3 and 5-7.
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Acid hydrolysis

A) For saponins: Each saponin (20 mg) was
autoclaved in a sealed tube with 2 ml 2N
trifluroacetic acid at 120°/1 bar for 1.5 hour.
The aglycone was isolated by addition of
distilled water and extracted with chloroform,
the chloroform was dried over anhydrous
MgSO, and crystallized from anhydrous
chloroform. The remaining aqueous layer was
evaporated under reduced pressure and
dissolved in the least amount of isopropyl
alcohol and tested for its sugar contents (PC and
TLC using solvent system VI and VII
respectively).

B) For other glycosides: Each glycoside (10
mg) was dissolved in 5 ml methanol to which
20% H;SO,solution was added and the mixture
was refluxed in a boiling water bath. Afier
complete hydrolysis, the solution was extracted
with chloroform (10 ml x 3), the chloroform
extract was evaporated and wused for
identification of the aglycone. The aqueous layer
was neutralized with BaCO; and filtered. The
filtrates were concentrated and examined for
their sugar contents using PC and TLC using
solvent system VI and VII respectively.

Alkaline hydrolysis of (2): A solution of 2 (50
mg) in 0.5 N aqueous KOH (2 ml) was heated
on a boiling water bath for 0.5 h. The reaction
mixture was neutralized with 0.5 N H,SO, and
then extracted with EtOAc-BuOH (2:1). The
organic layer was washed with water and
concentrated to dryness to give 1 (identified
using silica gel TLC, systems I and II, and RP-
18 using system IV).

Compound (1): Obtained as white powder
(methanol) (180 mg), m.p 223-226°, IR V¥
3440, 2990, 2820, 1695, 1640, 1510, 1250,
1080 and 880 cm’, negative FAB-MS showed
quassi-molecular ion peak at m/z 603, other
peak at m/z 471 [(M-1)-arabinose]”. 400 MHz
'H-NMR (CsDsN): 8 0.92 (3H, s), 0.94 (3H, s),
0.95 (3H, s), 1.01 (3H, s), 1.02 (3H,s), 1.24
(3H, s), 3.35 (1H, dd, J= 3.4 and 13.5 Hz, H-3),
3.73 (IH, d, J=10.2 Hz, H-24a), 4.42 (1H, d,
J=10.2 Hz, H-24b), 5.22 (1H, d, J= 6.8 Hz, C;-
H arabinose), 5.48 (1H, br s, H-12). 100 MHz
BC-NMR (CsD;sN) as cited in Table 1. Acid
hydrolysis afforded aglycone and arabinose.



Aglycone: Obtained in form of white needles,
mp > 300° IR v*® 3340, 1702, 1620 and
1100-1020 cm™, 400 MHz 'H-NMR (CsD;sN): &
0.942 (3H, s), 0.989 (3H, s), 1.015 (3H,s),
1.064 (3H, s), 1.071 (3H, s), 1.254 (3H,s),
3.35 (1H, dd, J=4 and 14 Hz, H-3), 3.74 (1H,
d, J=10.5 Hz, H-24a), 4.22 (1H, d, J= 10.5 Hz,
H-24b) and 5.51 (1H, br.s, H-12); 100 MHz
BC-NMR (C;sD;N) as cited in Table 1.

Compound (2): Obtained as colorless needles
(430 mg), mp 232-234° (dec.) IR V¥ 3440,
2992, 2828, 1725, 1640, 1512, 1255, 1080 and
880 cm’, negative FAB-MS showed quassi-
molecular ion peak at m/z 927 [(M-1)]", other
peaks at m/z 795 [(M-1)-arabinose], 777 [(M-
1)-arabinose-H;0]", 633 [(M-1)-arabinose-
glucose]”, 603 [(M-1)-2 glucose] ™, 471 [(M-1)-
arabinose-2 glucose]” and 427 [(M-])-
arabinose-2 glucose-COO] . 400 MHz 'H-NMR
(CsDsN): 6 0.87 (3H, s), 0.88 (3H, s), 0.94 (3H,
s), 0.995 (3H, s), 1.13 (3H, s), 1.18 (3H, s),
5.13 (1H, d, J= 7.2 Hz, C;-H of the terminal
glucose unit) 5.38 (IH, d, J= 6.6 Hz, C,-H
arabinose), 5.42 (1H, br s, H-12) and 6.28 (1H,
d, J= 7.1 Hz, C,-H of the inner glucose unit});
100 MHz "*C-NMR (C;sD;sN) as cited in Table
1. Acid hydrolysis gave the same aglycone as 1
and two sugars identified as arabinose and
glucose, while alkaline hydrolysis afforded 1.

Compound (3): Obtained as pale yellowish fine
needle crystals (40 mg), m.p 170-172°, "*C-
NMR (CD;OD) as cited in Table 2. Other data
(UV, IR, 'H-NMR and MS) are identical to
those reported for 2-carbomethoxy-3-prenyl-
1,4-naphthohydroquinone 4-O-glucoside.*

Compound (4): Very fine needles (57 mg), m.p
234-237° (methanol). )C-NMR (CD;0D) as
cited in Table 2. Other data (UV, IR, 'H-NMR
and MS) are identical to those reported for 2-
carbomethoxy-3-prenyl-1,4-naphthohydro-
quinone 1,4-di-O-B-glucoside.’

Compound (5): Yellow needles (methanol) (320
mg), m.p 170-171°, UV A, 202, 222, 253,
277, 330; IR v*®' 3440, 2920, 2882, 1672,
1635, 1590, 1433, 1362, 1290, 1260, 1166,
1075, 1050 and 1015 cm™; CIMS m/z (% rel.
int.):579 [M+1] (8), 255 (80), 238 (55), 209
(23) 181 (44), 152 (65) and 139 (70); 400 MHz

'H-NMR (DMSO-dg): & 2.99 (1 H, m, H-2"),
3.04 (H-3' and H-4"), 3.06-3.25 (4H, m, H-2',
H-4', H-3" and H-5"), 3.35 (1H, t, H-5"), 4.30
(1H, d, J= 7.8 Hz, H-1"),436 (1H,d, J=7.8
Hz, H-1'), 4.73 and 4.92 (1H each, d, J=14.8
Hz, CH,-11), 7.72 (I1H, d, J= 8.5 Hz, H-4),
7.95 (2H, m, H-6 and H-7), 8.17 (1H, d, J=8.5
Hz, H-3), 8.20 (2H, m, H-5 and H-8) and 12.75
(1H, s, OH at C-1). Other sugar proton appears
between & 4.00 and 530 ppm. “C-NMR

(DMSO0-ds) see Table 3.

Compound (6): Obtained as yellowish powder
(32 mg), m.p 222-224° (from methanol), CIMS
m/z (% rel. int.) 621 [M+1]" (33), 577 (12), 553
(53), 461 (84), 271 (100) and 241 (45). UV
(methanol) Ane nm: 276 and 305; IR V™ cm™:
3440 (OH), 1722, 1672, 1630 (C=0), 1590 and
1573 (aromatic C=C); 'H-NMR (DMSO-dy): &
1.11 (3H, d, 6.1 Hz, rhamnose-CH;), 2.05 (3H,
s, Ac-Me), 2.17 (3H, s, CH;-11), 3.53-4.05
(other sugar protons), 5.31 (1H, d, J=2.1 Hz,
rhamnose H-1"),5.51 (1H, d, J= 7.4 Hz, glucose
H-1"), 7.26 (IH, dd, J= 8.1 & 2.0 Hz, H-7),
7.44 (1H, s, H-4), 7.52 (1H, d, J= 2.0 Hz, H-3),
8.13 (1H, d,J=8.1 Hz, H-8) and 12.87 (1H, s,
OH at C-1) PC-NMR as cited in Table 3.

Compound (7): Obtained as yellowish powder
(23 mg), m.p 187-188°, UV (methanol) Ay nm:
252, 286 and 385; IR v*® cm™: 3880 (OH),
1725, 1662, 1626 (C=0), 1592 and 1571
(aromatic C=C), 'H-NMR (DMSO-d): § 1.10
(3H, d, J=6.2 Hz, CH;-rhamnose), 3.98 (3H,s,
OCH;), 5.03 (1H, d, J= 2.0 Hz, rhamnose H-1),
5.24 (1H, d, J=7.4 Hz, glucose-H-1), 7.02 (1H,
s, H-4), 7.98 (2H, m, H-6 and H-7), 8.12 (2H,
m, H-5 and H-8) and 13.08 (1H, s, OH at C-1).
Other sugar proton appears between 8 4.00 and
5.20 ppm. *C-NMR as cited in Table 3.

RESULTS AND DISCUSSION

The butanol fraction obtained from the
chloroform-methanol extract (1:1) of Rubia
cordifolia L. upon repeated chromatographoic
fractionation and fine separation resulted in the
isolation of two saponins, two napthohydro-
quinone  glucosides, three anthraquinone
glycosides in addition to adenosine (identified by
TLC co-chromatography and spectral data).
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Table 1:100 MHz *C-NMR data of compounds 1, 2 and aglycone (CsDsN).
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C No. 1 2 agly. C No. 1 2

1 38.76 38.83 38.79 Arabinose

2 26.12 26.09 27.65 I' 106.58 106.57
3 81.92 81.95 73.48 2 73.07 73.13
4 43.46 43.50 42.86 3 74.66 74.71
5 4761 47.64 48.15 4 69.54 69.49
6 18.15 18.20 18.59 5' 66.86 66.89
7 32.88 32.81 32.99

8 39.76 39.98 39.77 Glucose (inner)

9 48.15 48.20 48.67 " 95.68
10 36.94 36.90 37.23 2" 73.91
11 23.76 23.87 23.75 3" 78.40
12 122.53 122.94 122.58 4" 70.99
13 144 .81 144.16 144 81 5" 77.98
14 42.14 42.17 42.00 6" 69.49
15 28.32 28.31 28.33

16 23.67 23.37 23.70 Glucose

17 46.63 47.07 46.65 (terminal)

18 41.69 41.68 42.19 " 105.29
19 46.41 46.20 46.45 2" 75.18
20 30.92 30.75 30.93 3" 78.74
21 33.22 33.97 33.20 4" 71.61
22 32.87 32.55 32.98 5" 78.43
23 6451 64.55 68.02 6" 62.67
24 13.56 13.59 13.07

25 16.07 16.25 15.95

26 17.45 17.62 17.48

27 26.12 26.05 26.14

28 180.19 176.52 180.13

29 33.22 32.82 33.21

30 23.76 23.68 23.75




Table 2: 100 MHz "*C-NMR data of compounds 3 and 4 (CD;0D).

C No. 3 4

1 157.39 149.85

2 109.63 111.22

3 126.94 128.69

4 143.76 148.85

5 124.63a 125.27

6 130.11 129.54

7 126.56 125.88

8 124.23 125.54

9 131.79 131.90

10 132.39 133.86

1I' 28.53 28.77

2 125.90 125.27

3 132.30 129.29

4 18.57 16.65

5 25.89 19.20

COOCH; 52.95 53.76
COOCH; 173.23 171.93

1"(1™) 106.25 107.06 (107.26)
2"(2") 75.98 76.41 (76.68)
3"(3"™) 78.11 78.68 (79.66)
4"(4"™) 71.83 72.42 (72.74)
5"(5™) 78.15 78.76 (78.88)
6"(6") 62.84 63.42 (64.12)

Table 3: 100 MHz ">*C-NMR data of compounds 5, 6 and 7 (DMSO-de).

C. No. 5 6 7 C. No. 5 6 7
1 158.74 163.65 167.81 Glucose | Glucose Glucose
2 131.88 120.62 112.73 ! 102.58 97.31 97.62
3 135.15 159.73 166.68 2 73.48 73.21 73.31
4 118.63 104.99 107.39 3 76.59 74.06 75.12
5 126.87 112.60 125.88 4 70.08 71.82 70.29
6 135.20 161.22 135.01 5 76.01 75.12 76.04
7 134.63 121.42 132.54 6' 68.32 60.42 60.34
8 126.60 129.73 125.91
9 188.55 186.31 185.61 Glucose | Rhamnose | Rhamnose
10 181.75 181.61 181.16 1" 103.24 101.22 101.21
9a 115.08 110.66 106.67 A 73.55 70.03 70.32
4a 132.74 135.23 136.14 3" 76.82 70.41 70.22
10a 134.02 131.90 135.23 4" 70.01 71.73 71.83
8a 133.18 124.24 131.93 by 76.74 69.06 68.64
(11) side 64.13 8.55 172.11 6" 61.08 17.88 17.85
chain CH,CO | - 2077 | -
CH,CO | — 170.10 |  ==ee-
ocH, | — | — 52.05
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List of Compounds Isolated from Rubia cordifolia
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Acid hydrolysis of compounds 1 and 2 afforded
the same aglycone identified as hederagenin by
compairing its spectral data (IR, MS, '"H-NMR
and >C-NMR) with the reported data.*

Compound 1: Showed the molecular formula
CisHssOs deduced from the negative FAB-MS
and DEPT ""C-NMR. The negative FAB-MS
showed a quasi-molecular ion peak at m/z 603
[(M-H"]™ and further peak at m/z 471 [(M-H")-
132]" for the loss of pentose sugar. 'H-NMR
showed six singlet methyl signals, one olefinic
proton at & 5.48 assigned for H-12, and one
anomeric proton at 8 5.22 (1H, d, J= 6.8 Hz) for
a-sugar, and the BC-NMR showed anomeric
sugar carbon at & 106.58 for D-sugar. Acid
hydrolysis of 1 gave only one sugar identified as
D-arabinose (PC and TLC, using solvent
systems VI and VII respectively) and aglycone
identified as hederagenin (by comparing its
physical and spectral data with published
data).> "C-NMR aided by DEPT experiment
showed 30 carbon signals for the aglycone and
five carbon signals for pentose sugar indicating
that 1 is a monodesmosidic saponin. The
location of the sugar to the aglycone was
deduced to be at C-3 due to the downfield shift
of C-3 (+ 7.46 ppm) and the upfield shift of C-2
(-1.53 ppm) compared with the aglycone.”** As
so, compound 1 is identified as hederagenin-3-
O-a-L-arabinopyranoside  (8-hederin).  This
compound was previously isolated from some
plants including Hedera rhombea, and
Kalopanax pictus (F. Araliaceae) and Akebia
quinata (F. Larizabalaceae),”® but this is the
first report of the isolation of this compound
from the genus Rubia.

Compound 2: The molecular formula of 2 was
deduced to be C;Hz0,s from negative FAB-
MS and DEPT "C-NMR. The negative FAB-
MS showed a quasi-molecular ion peak at m/z
927 [(M-H")]", other peaks at m/z 795 [(M-1)-
arabinose]”, 777 [(M-1)-arabinose-H,0]", 633
[(M-1)-arabinose-glucose]”, 603  [(M-1)-2
glucose]™ 471 [(M-1)-arabinose-2 glucose]™ and
427 [(M-1)-arabinose-2  glucose-COO]”
indicating the presence of one molecule of
arabinose and two molecules of glucose. 'H-
NMR showed the presence of six singlet methyls
and three anomeric protons, two for B-sugars (at

8 513,1H,d,J=72Hzand 6 6.28, 1 H, d, J=
7.1 Hz) and one for a-sugar (at 8 5.38, 1H, d,
J= 6.6 Hz). The "C-NMR spectral data showed
that compound 2 is a triterpene containing three
monosaccharides due to the presence of three
anomeric carbon signals at § 106.57, 95.68 and
105.29, and these signals with the other sugars
signals (Table 1) indicating the presence of the
three sugar moieties in pyranose forms. Acid
hydrolysis of 2 afforded aglycone identical to
that obtained from compound 1 and two sugars
identified as arabinose and glucose (PC and
TLC, using solvent systems VI and VII
respectively), while alkaline hydrolysis afforded
1. Comparing the PC-NMR of 2 with 1 (Table
1) showed that the C-28 carbonyl signal of 2
was upfield shifted (-3.67 ppm), while C-3in
both are nearly similar, indicating that 2isa
bidesmosidic sapoinin. The >C-NMR (Table 1)
and FAB-MS indicated that the linkage of one
of the glucose moieties to the aglycone was at
C-28 and the two glucose moicties were linked
together througth (1-—6) linkage, and this was
deduced from the downfield shift of C-6 and
upfield shift of C-5 of the inner glucose moiety
comparing with the terminal glucose (Table 1).
From all of the above mentioned data compound
2 was identified as 3-O-a-L-arabinopyranosyl-
hederagenin-28-0-B-D-glucopyranosyl-(1—6)-
B-D-glucopyranoside ester (akebia saponin D).
This compound was previously isolated from
some plants including Hedera rhombea (F.
Araliaceae), Akebia quinata (F. Larizabalaceae)
and Dipsacus asper (F. Dipsaceae),”*”*® but
this is the first report of the isolation of this
compound from the genus Rubia.

Compound 3: The UV, IR, MS, 'H-NMR and
C-NMR (Table 2) were identical with those
reported  for  2-carbomethoxy-3-prenyl-1,4-
naphthohydroquinone  4-O-B-glucoside which
was isolated previously from Rubia oncotricha®
but this is the first report for isolation of this
compound from Rubia cordifolia L.

Compound 4: This compound was identifiesd
as 2-carbomethoxy-3-prenyl-1,4-naphthohydro-
quinone 1,4-di-O-B-glucoside by comparing its
physical, chemical and spectral data (UV, IR,
'H.NMR, "“C-NMR and MS), with the
published data.’> compound 4 was isolated from
Rubia cordifolia var. pratensis® but this is the
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first report for isolation of this compound from
Rubia cordifolia L. The aglycone of compounds
3 and 4 (the same aglycone) was not isolated
from the plant sources or by acid hydrolysis
from 3 and 4, because the removal of the sugar
moiety from C-4 will lead to cyclization.*

Compound 5: Obtained as yellow needle
crystals, m.pl70-171°. IR spectrum showed
bands at 1672 and 1635 cm’ indicate the
presence of free and chelated carbonyl groups
respectively.” The CIMS showed [M+1]" at m/z
579 calculated for the molecular formula
Cy7H30014 and a peaks at m/z 255 and 238
probably due to a cleavage of the glycosidic
bond. 'H-NMR showed the presence of two
independent spin systems in the aromatic region,
the first was a four-spin system associated with
H-5 to H-8, the second was AX system (J= 8.5
Hz) indicating two ortho-protons, the remaining
two positions on the anthraquinone residue
being occupied by a hydroxyl group at C-1 and
an oxymethylene group at C-2. The latter
protons constitute an AB system at 8 4.73 and
492 (1H each, d, J= 14.8 Hz). Thus, the
aglycone of compound 5 is digiferruginol and a
comparison with its 'H-NMR data™'® showed
that the glycosidation site is the oxymethylene
group. Also the 'H-NMR showed the presence
of two anomeric protons at 6 4.30 (1H, d, J=7.8
Hz) and 4.36 (1H, d, J= 7.8 Hz) for two B-
linked sugars. Acid hydrolysis of S gave only
one sugar identified as glucose (PC and TLC,
using solvent systems VI and VII respectively),
since the '"H-NMR showed the presence of two
anomeric protons and the mass spectra showed a
prominent peak at 255 [(M+1)-2 x 162]" for the
loss of two glucose moieties, this confirm the
presence of two glucose moieties in 5. *C-NMR
showed the presence of 14 carbon signals for
anthraquinone moiety, signal for oxymethylene
and twelve carbon signals assigned for two
glucose moieties (Table 3). The linkage of the
two glucose moieties was deduced to be (1—6)
from the “C-NMR, since C-6 of the inner
glucose was downfield shifted (+ 7.24 ppm).
The aglycone was identified as 1-hydroxy-2-
hydroxymethyl-9,10-anthraquinone
(digiferruginol) previously isolated from the
same plant.'” So compound 5 was identified as
1-hydroxy-2-hydroxymethyl-9, 10-anthra-
quinone-11-B-D-glucopyranosyl-(1—6)--D-
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glucopyranoside. This compound was isolated
once before from Rubia schumanniana,® and
this is the first report for isolation of this
compound from Rubia cordifolia L. and the
second report for its isolation from natural
source.

Compound 6: Obtained as yellow fine needles
m.p 222-224°, IR spectrum showed bands at
1722, 1672 and 1635 cm™ for acetyl group, free
and chelated carbonyl groups. The molecular
formula of 6 was deduced to be C,0H;,0,5 from
the MS and DEPT "C-NMR. CIMS showed a
peak at m/z 621 [M+1]" and base peak at m/z
271  [(M+])-glucose-thamnose]” for the
aglycone part. 'H-NMR showed a pattern
characteristic for 1,3,6-trihydroxy-2-methyl-
9,10-anthraquinone derivatives,’ the signal at &
12.87 (1H,s) was assigned for the chelated
hydroxyl group at C-1, the signal at 8 2.17 (3H,
s) was assigned for CHj at C-2 and the signal at
3 5.51 (1H, d, J= 7.4 Hz) was assigned for
B-glucose anomeric proton while the signal at &
531 (IH, d, J= 2.1 Hz, amoneric proton)
together with the doublet methyl signal at § 1.11
(3H, d, J=6.1 Hz, CH;-6) were assigned for a-
rhamnose. Acid hydrolysis of 6 gave an
aglycone identified as  2-methyl-1,3,6-
trihydroxy-9, 10-anthraquinone (m.p, m.m.p and
co-chromatography) previously isolated from
the same plant'® and two sugars identified as
rhamnose and glucose (TLC and PC). *C-NMR
(Table 3) showed the presence of 2-methyl-
anthrquinone nucleus in addition to fourteen
carbon signals i.e, eight signals for acetylated
hexose and six signals for methyl pentose
sugars, the two signals at§ 20.77 and 170.10
were assigned for the acetate moiety, the other
signals were assigned for the glucose and
rhamnose moieties (Table 3), the sugars must be
attached to. the C-3 hydroxyl group,* since one
of the carbonyl groups resonated more
downfield than the other and C-1 hydroxyl
group was chelated. The two sugars are linked
by (1—2) linkage and the acetyl group was
attached to C-4 of the glucose moiety, since C-4
was downfield shifted and C-3 and C-5 were
upfield shifted comparing with the non-
acetylated sugar according to the known
chemical shift rules.****' Many glycosides
having the aglycone 2-methyl-1,3,6-trihydroxy-
9,10-anthraquinone  were isolated from the



genus Rubia** ® So, compound 6 was
confirmed to be 2-methyl-1,3,6-trihydroxy-9,10-
anthraquinone 3-O-a-rhamnopyranosyl (1-52)-
(4'-O-acetyl)-B-glucopyranoside. Although
many antharquinones with acetylated sugars
were isolated from the genus Rubia, but
according to the available literature, this is the
first report for the isolation of this compound
from natural source.

Compound 7: Obtained as yellowish powder,
m.p 187-188° IR spectrum showed bands at
1725, 1662 and 1626 cm™ for acetyl group and
free and chelated carbonyl groups. 'H-NMR
showed the presence of trisubstituted ring C and
non-substituted ring A anthraquinone nucleus.
The signal atd 13.08 (1 H, s) was assigned for
chelated hydroxyl group at C-1, while the signal
at 6 7.02 (1H, s) was assigned for H-4 and the
signal at 8 3.98 (3H, s) for the methoxy group in
the tri-substituted ring. The non-substituted ring
showed signal at & 7.98 (2H, m) assigned for H-
6 and H-7 and signal at 6 8.12 (2H, m) assigned
for H-5 and H-8.C-NMR (Table 3) showed
signals for cabomethoxy group, tri-substituted
9,10-anthraquinone nucleus and two sugar
moieties; the signals at 8 97.62, 73.31, 75.12,
70.29, 76.04 and 60.34 were assigned for -
glucose (C, H, d, J= 7.4 Hz) and the signals at §
at 101.21, 70.32, 70.22, 71.83, 68.64 and 17.85
were assigned for a-rhamnose (C, H, d, J=2.0
Hz). Acid hydrolysis afforded an aglycone and
two sugars identified as glucose and rhamnose
(TLC and PC). The attachment of the sugar to
the aglycone was deduced to be at C-3 hydroxyl
group since in the >C-NMR spectrum one of the
carbonyl groups resonated more downfield than
the other and the hydroxyl group at C-1
appeared at & 13.08 in 'H-NMR spectrum. The
two sugars were linked together through (1—52)
linkage and this is deduced from the downfield
shift of C-2 and the upfield shift of C-3 of
glucose according to the known chemical shift
rule.*** From all of the above mentioned data
compound 7 was identified as 2-carbomethoxy,

1,3-dihydroxy 9,10-anthraquinone-3-O-a.-
rhamnopyranosyl (152)-B-glucopyranoside.
Although 1,3-dihydroxy-2-carboxyanthra-

quinone (rubiadin) was isolated from Rubia
cordifolia,*® but according to the available

literature, this is the first report for the isolation
of this compound from natural source.
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