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Ahstrac&Aerial parts of Canscora decussata have been shown to contain l-methoxy-3,5-dihydroxyxanthone and 
its 3-0-rutinosyl derivative. The identity of these compounds was established by chemical transformation and spectral 
(UV, IR, PMR, MS) evidence of the compounds and their derivatives. This is the first demonstration of the occur- 
rence of the two compounds in nature. 

INTRODUCTION 

Previously, the isolation and characterization of about 
two dozen polyoxygenated xanthones Cl] and two tetra- 
cyclic triterpenes [Z] from the different parts of Cunscora 
decussata (Gentianaceae) were reported. Subsequently, 
medicinal importance of some of these xanthones were 
also reported [3-51. The present paper describes the iso- 
lation and structure elucidation of one new xanthone 
and its glycoside occurring in the leaves and stems of 
this species. 

RESULTS AND DISCUSSION 

Extraction of the defatted plant material with EtOH 
followed by partitioning of the alcoholic extractives in 
water and solvents of graded polarity yielded 5 xanthone 
fractions (Fractions A-E). Column chromatography of 
the individual fractions over Si gel or florisil afforded 
a number of new and known [l] xanthones and xan- 
thone glycosides. The characterization of a new xanthone 
and its 0-glycoside is described here. 

Xunthon*l. This compound, mp 3%355”, C14H1005 
(M+ , 258), was a monomethoxydihydroxyxanthone in 
which the two hydroxyl groups were not chelated (PMR 
spectrum). It formed a dimethyl ether with ethereal dia- 
zomethane and a diacetate. The UV spectrum was 
characteristic of 1,3,5_trioxygenated xanthones [6]. The 
compound was soluble in dilute Na2C03 solution and 
showed a strong bathochromic shift of the K-band on 
addition of NaOAc, typical of 3-hydroxyxanthones [7]. 
The methoxyl group was placed at the C-l position since 
no UV spectral shift was observed upon addition of 
AlCl,. The 60 MHz PMR spectrum in DMSO-d, 
showed two meta split protons at 6 6.55 and 6.40, their 
position and coupling suggested 1,3-dioxygenation [8] in 

*Part 21 in the series: “Chemical Constituents of Gentiana- 
ceae”. For Part 20 see: Ghosal, S., Singh, A. K. and Chaud- 
huri, R. K. (1976) J. Pharm. Sci. 65, (in press). 

tPresent address: Pharmazeutisches Institut der Universitat, 
53 Bonn 1, West Germany. 

the A-ring of the xanthone. The lowest field proton, cen- 
tered at 6 7.5, appeared as a quartet with splittings of 
about 6 and 4 Hz, while the two remaining protons 
appeared around 6 7.2 as a complex multiplet suggesting 
an ABC system associated with C-8, C-7 and C-6 pro- 
tons. The MS of the xanthone was also consistent with 
a C-l methoxy group. Aside from the molecular ion 
peak, significant fragment ion peaks appeared from the 
loss of OH, H20, and CHO from the molecular ion. 
Similar observations were made [9] for xanthones and 
related aromatic compounds with a methoxy substituent 
peri to a carbonyl group. Xanthone-I was therefore 
assigned the structure 1-methoxy-3,5-dihydroxyxanthone 
(1). For confirmation, l-hydroxy-3,5-dibenzyloxyxan- 
thone was methylated with dimethyl sulphate and alkali, 
debenzylation of the product by catalytic hydrogenation 
gave 1-methoxy-3,5_dihydroxyxanthone identical with 
the natural product in all respects. C-l methoxylated 
xanthones are comparatively rare in nature. 

Xanthone-2. This compound, mp 252-255”, 
C26H30014.HZ0, was a monohydroxy-monomethoxy- 
xanthone-O-disaccharide as evidenced from its PMR 
spectrum and formation of an octamethyl ether and a 
heptaacetate. It showed UV absorption characteristic of 
1,3,5_trioxygenated xanthones. On acid hydrolysis it fur- 
nished l-methoxy-3,5_dihydroxyxanthone, glucose, and 
rhamnose. In the PMR spectrum of the heptaacetate, 
one acetoxyl group appeared at a considerably lower 
field than the other six suggesting its assignment as an 
aromatic acetoxyl. The signals from the aromatic protons 
at C-8, C-7 and C-6, in the acetate derivative were the 
same as those for the corresponding protons of l-meth- 
oxy-3,5diacetoxyxanthone, while those from the C-2 and 
C-4 positions differed significantly from the latter com- 
pound. On this basis it appeared that the glycoside link- 
age was present in ring-A and therefore at C-3. This 
assignment is also consistent with the observations that 
xanthone-II did not respond to FeCl, test and there were 
no shifts in the UV absorption maxima in the presence 
of either NaOAc or AlC13. To obtain further confirma- 
tion, the compound was permethylated followed by acid 
hydrolysis when the aglycone was identified as 
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1.5-dimethoxy-3-llydroxyxanthone. The structure of the 
glycosyl moiety was established by PMR spectral analy- 
sis [lo] of the compound and its heptaacetate which in- 
dicated that the compound was I -methoxy-5-hydroxy- 
xantho!le-3-~-rut~noside (2). The two compounds (1 and 
2) have not been encountered before in nature or pre- 
pared synthetically. Also, this is the first demonstration 
of the occurrence of a xanthone-O-rutinoside in nature 
and a ~~~nthonc-disaccharide in the genus ~f~~z~~~~~~~. 

(1) R = n 

(2) R = ruti~syl 

EXPERIMENTAL 

The general methods are the same as reported in a recent 
paper [I I]. 

Extrcrcrion of C. decussc~a. Dried and milled leaves and 
stems of C~tlscorit ~~~~~s.s~zff~ Schult* (2 kg) were continuously 
extracted in a Soxhlet with petrol (60~-80’) and then with 
EtOH (30 hr each). The isolation of xanthones from the petrol 
extractives was previously reported [1.2]. 

~re~~f~?~~~~~ <!j lf?~ &OH ~S~II/CI. The EtOH extract was cone 
under red. press. when man&if&n was separated as a light 
yellow solid 131. The EtOH mother liquor was further cone 
to a syrupy liquid and 4”,, HOAc (400 ml) added. The mixture 
w-as kept at room temp. overnight. The ay. acidic suspension 
was extracted with Et,0 (5 x 250 ml) and the combined Et20 
extracts cbaporated to give a dull yellow residue. consisting 
of a mixture of xanthones (Fraction A, 4.3g). The aq. layer 
was cone (cc{. 100 ml) and extracted with EtOAc (5 x 250 ml). 
The residue from the combined EtOAc extracts, a light brown 
solid (Fraction B. 0.21 g), contained one major and two minor 
xanthones. The aq. mother liquor was then basified (NHIOH) 
and again extracted with EtZO, EtOAc. and +&OH 
(2 x 2SOmI each). The first two extractives (Fractions C and 
D) were not processed further at this stage. The combined 
BuOH extracts were evaporated to give a dark brown solid 
(Fraction E, 0.3 g). 

‘~~~~~f~i~~f~~-~ (I). A portion of the residue (0.1 g) from Frac- 
tion B was cry:;tallized from MeOH as light brown needles 
(68 mg). mp 354 355 : R, 0.77 (~I-BuOH~~HOA~- HZO. 4:l :I?); 
UV ;.““‘l nm (cod.): 745 (0.59). 28X (0.18), 305 (O.l6), 336 111.1 Y 
(0.27); IR Y:!:: cm *: 1655. IhlD, 158X: PMR (DMSO-d,): 
b 3.88 (3H, .s. C-l OMc), 6.40 (1H. il. .I 3 Hz, (‘-2). 6.55 (11-i. 
tl. J 3 Hz, C-4). 7.20 (2H. 111. C-7. C-6), 7.52 (III. q. J 6, 4 Hz, 
C-8); MS n~ic (rel. int.1: 258 (M’, IOO), 241 (22, 2581241 
transition, m* 225.5). 240 (8). 229 (84), 228 (53,. 200 @I), 171 
191, I55 (4). IIS (18). (Found: C, 64.88; H. 3.54. C,,H,,O, 
requires: c’, 65.1 I : H. 3.5”,,). 

Acetylatlon of santhone-I with Ac,O- C,HSN ylelded the 
diacetate from CHLCl,. hexaae. mp 145-146 ; PMR (CDCI,): 
6 2.35 (3H. ,s. C-5 OAc), 3.45 (3H. s. C-3 OAc), 3.0 (3H, s, 
C-l OMe), 6.65 (IH, d. .I 2.5Hz. C-2), 6.90 (IH. d. ./ 2.5112 
C-4). 7.40 (2H. ??I, C-7. C-6). 8.2 (IH, (I. C-8). The permethyl 

-.. - 

*The plant material was supplied by Mr. 13. Singh, Var- 
anasi, and was properly identified. A voucher specimen has 
been preserved at the Pharmaceutical Chemistry Research 
Laboratory. Department of PllarIilac~~ltics~ Ranaras Hindu 
University. Varanasi-5. 

ether, prepared with ethereal CH,N,. crystallized from EtOH 
as coiourless needles, mp 220-221 ~; UV T.L,‘E” nm (o.d.): 245 
(0.45). 300 (0.21), 335 (0.17); IR ;I i,::y’ cm- I_ 1650. 1620, 160X. 
1598. Mixed mp with 1,3,5-trimethoxyxanthone, mp 219 220 . 
and comparison by UV, IR. and TLC’ confirmed the identity. 

i -W~drtil!-3.5-dihet~~~~~.~~,.~~~~~ilnn~. 1.3.5-Trihydroxy~n- 

thone (0.4g) 131. KzCOi (I.5 g) and henzyl chloride (1 ml) in 
dry Me,CO (20 ml) were refluxed for 4 hr. The reaction was 
cooled. diluted with H20, and extracted with CHCI, 
(3 x SOml). The CHCI, extract was uorkcd up. cont. and 
filtered through Si gel (BDH. 60- 120 mesh, 1 .I x ZOcm) when 
I-hydroxy-3,5-dibenzyloxyxanthonc w-as obtained as orange 
micro needles (42 mg), mp 135--137 (M +. 424). 

I-Meiho.~~-3.5-~fih~~~~~/.~~~~~~~f~~(~~~~. 1-Hydrosy-3.5-dibenzyi- 
oxyxanthone (38 mg) was mcthylated with Me$O, (I ml) and 
K2C03 (2 g) in dry AcMc (SO ml) under reflux (40 hr) to give 
1-methoxy-3,5-dibenzyyloxyxanthone as a brown amorphous 
solid (32 mg). It was dissolved in EtOH (50 ml) and subjected 
to catalytic hydrogenation in the presence of PtOz (50 mg). 
The product was worked up m the usual way and crystallized 
from MeOH to give I-methoxy-3,S-dihydroxyxanthone as 
brown needles (7 mg), mp 355--357 ; mixed mp with xan- 
thone-1 354355 ; comparison by IR and TLC confirmed the 
identity. 

Scparatim qj varztlmxs jkm Fruc,tion E. A portion of the 
solid (0.1 g) was dissolved in MeOH and chro~atograplied 
over florisit (1.1 x 18 cm) using Et,O. MeOH and different 
mixtures of these solvents as eluents. The EtzO-~MeOH (2: I) 
eluates on evaporation gave xanthone-II admixed with a 
minor component which was remo\:ed by crystallization. 

~~~~r~~~~~-~~ (2). Crystallized from MeOH AcMr as straw 
coloured needles, mp 252 255 (44mg): R, 0.32: [x],‘~’ -88‘ 
(c 0.42, pyridine); UV: ;.,$,,.yi” nm (0.d.): 244 (0.71). 270 s/z 
(0.65). - 325 (0.35); PMR (DMSO-d,): d 0.85 (3H, m. rhamno- 
ayl Me). 3.6 (iOH. rhamnoglucosyl~. 3.88 (3H, .s, C-1 OMe). 
4.22 (I H. d. J 2 Hz, rhamnosyl C-1 ). 5.0 (I H. hr. glucosyl C-1). 
6.38 (IH, d, J 3 Hz, C-2), 6.54 (IH, (1. .I 3 Hz. C-4). 7.22 (2H, 
m, C-7. C-6), 7.5X (1H. (1. C-8) (Found: C. 53.02: H. 3.98. 
C2hH,,0,,.H20 requires: C, 53.42: H, 5.13”,,). 

Xanthone-11 (32 mg) was hydroiyzed with HISO, (Y,,, 
10 ml) for 30 min on a steam bath. The reaction on cooling 
furnished 1-methoxy-3.5-dihydroxyxanthone as a brown ppt. 
which was collected by filtration. The filtrate was neut~iized 
and cont. TLC and PPC [.I I] of the aq. concentrate showed 
the presence uf glucose and rhamnose. The sugars were 
detected with metaperiodate-benzidine reagent. 

Xanthone-II was acetylated with Ac:O-C,H,N (I : i) for 
1 hr on a steam bath. Work up and crystallization from 
CH,CI,- hexane gave the heptaacetate, mp 200-202 : PMR 
(CDCI,): 6 I .15 (3H, rhamnosyl Me), 1.98~~208 ( 18H. rhamnog- 
lucosyl acetoxyl). 7.44 (3H. Ar-acetoxyl), 3.90 (I H. rhamnosyl), 
3.95 (5H. C-I-OMe. gIucosyl), 4.80 (I H, rhamnosyl C-l 1. 5.32 
(7H, ,)I, rhamnosyl and glucosyl), 6.75 (2H. C-2. C-4). 7.41 
(2H, m, C-7, C-h), 8.23 (IH. m, C-8). 

A portion of xanthone-II (48 mg) was methylated wrth Me1 
and NaH in THF at room temp according to the method 
of StoochnofI and Benoiton [l2]. The product showed one 
major and two minor spots on TLC (CHCI,---HOAc. 99: I). 
The major component was separated by chromatography over 
deactivated Si gel G (E. Merck). It was obtained as a yellow 
amorphous solid on evaporation of ChHhpCHClj eluates. The 
permethyl ether was hydrolyzed (3”,, HzSO,) when l.5-dimeth- 
oxy-3-hydroxy-xanthone was obtained as a yellow solid. It 
crystallized from EtOH as yellow needles. mp 277-218’ 
(IX mg)’ UV ;.“?’ nm (0.d.): 248 (0.42). 315 (0.14), 355 (0.15); 
j.~,~‘r~N.‘O”C nGy250. 275. 378: MS m;c (rel. int.): 272 (M’. 
IOO), 257 (121, 255 (16), 254 (6). 243 (42). 229 (22). On methyla- 
tion with ethereal CHZNZ it gave 1.3.5-trimethonyxarithone. 
mp and mixed mp 219 720’; co-TLC. 
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