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Abstract-From the alcohohc extract of Canscoru decussata Schult (Gentlanaceae), the previously unreported 
1,3,6,7-tetrahydroxyxanthone (I), 1,3,5,6-tetrahydroxyxanthone-Cz-glucoside (II), and 1,5,6-trlhydroxy-3- 
methoxyxanthone (III), have been Isolated and ldentltied The structures of these xanthones have been 
estabhshed by chemical transformations, synthesis (m case of III), and spectral (UV, IR, PMR, MS) evidence 
II and III have not been encountered before m nature, while I IS reported for the first time m this genus 
The slgntficance of mass spectral fragmentation m the structural elucldatlon of oxygenated xanthones IS 
dlscussed 

INTRODUCTION 

NEARLY two dozen polyoxygenated (tn-, tetra-, penta-, and hexa-) xanthones have been 
Isolated from the roots of Cunscoru decussuta Schult (Gentlanaceae) I-’ Among these, one 
was shown to be 1,3,6,7-tetrahydroxyxanthone-&9-D-glucoside (manglferm) and another 
five were 1,3,5,6_tetraoxygenated xanthones These findmgs were of conslderable systematic 
value, since, (a) manglferm IS a umque taxonomlc character m plants and both m Its dlstnbu- 
tlon and biogenesis it IS more closely related to flavonolds than to xanthones,4*5 (b) reports 
of simple 1,3,5,6-tetrahydroxy/methoxy xanthones m nature are relatively rare; and (c) the 
co-occurrence of 1,3,6,7- and 1,3,5,6_tetraoxygenated xanthones has been reported only 
once before m nature (In Symphomu globuhferu L , Guttlferae) 5 The co-occurrence of these 
two types of xanthones m Mummeu ufrtcunu G Don (Guttlferae) is still unpubhshed 
(see Ref 5) From the blogenetlc pomt of view, If the two types of xanthones (1,3,6,7- and 
1,3,5,6-) are derived from the common benzophenone precursor,5 maclurm, then their 
co-occurrence should be more frequent than recorded so far Recently, manglferm has 
been found to co-occur with another group of polyoxygenated xanthones (1,3,5,8- and 
1,3,7,8-) m Swertru chrrutu Buch -Ham (Gentlanaceae) 6 The purpose of this paper 1s to 
record some new xanthones from the more polar fractions of the alcohohc extract of 
C decussutu 

RESULTS AND DISCUSSION 

From the more polar fractron of the alcohohc extract of C decussutu, collected m flowers 
from Varanasl, three previously unreported xanthones (I-III) were isolated One was 
Immediately identified as 1,3,6,7-tetrahydroxyxanthone (I), by direct comparison with 
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material prepared from manglferm l Although I has been found before, this IS the first 
report of Its occurrence rn Ccmscora The structures of the other two xanthones were 
determmed as follows 

Xanthone II, C,,H,,O, I (M+, 422, 6;,), was obtained as a minor constituent along with 
xanthone III Xanthone Ii showed UV absorption A,,, 240 sh (log E. 4 32), 250 (4 4-l). 280 
mflec (3 88). 335 nm (3 90), characterlstlc of 1,3,5,Gtetraoxygennted Kanthones 1 It, how- 
ever, differed from 1,3,5,6-tetrahydroxyxanthone in that it hJd a lower R, III RAW and a 
higher R, in I5 7: acetlc acid compared to the latter This IS a property typical of glucosldlc 
xanthones 7 The IR spectrum of the xanthone, I),,,~~ 3300 (broad, OH groups of the sugar 
moiety), 1650, 1612, 1598 (chelated xanthone CO),’ 1462, 1235, 1210 * 1050 (complex 
bands due to C-O-C of sugar), and 895 cm-’ (bending vlbratton due to C,-H of sugar),’ IS 
also characteristic of xanthone C-glucosldes The mdss fragmcntatton pattern of the 
xanthone, exhlbltmg slgmficant peaks at nz,‘c 404 (8 “,), 386 (6 “,,), 368 (30 “J, 326 (6 “d), 302 
(5%) 300 (18”/;), 289 (12:,), 274 (1 1 Y,), 273 (loo”,), 180 (20”;) lndlcates a tetrahydrouy- 
xanthone-C,-glucosldic structure ’ lo ‘I The xanthone resisted acid hydrolysis The R, and 
optical rotation [a-]? +48 6’ (c 0 3, pyrtdme) are significantly hrgher than those of ISO- 
manglfermL2 but slmllar to those ofmanglferln ’ From thcce and related data ’ 3 I4 xanthone 
11 IS provlslonally Identified as 1.3 5,6-tetrahydroxyuanthone-Cz-glucoslde 

Xanthone III, C,,H,,O, (M+, 274, 100:;) IF a monomethoxytrrh~dro\yxanthone III 
which one of the hydroxyl groups I$ strongly chelated since It forms a dimethyl ether with 
CH,N, and a dlacetate but a trimethyl ether with Me,SO, It has a UC’ spectrum X,,, 248 
(log E 4 61), 280 mflec (3 94), and 335 nm (3 98), characterlstlc of 1,3,5.6-tetraoxygenated 
xanthones 3 The UV spectrum showed pronounced bathochromic shifts of the longer 
wavelength maxima on Jddltlon of HjRO,-NaOAc, mdlcdtlng the presence of OH groups 
at positIons C, and C, m xanthone III The PMR spectrum of the xanthone m DMSO-& 
showed a three-proton singlet at 3 95 ppm (aromatlc methoxyl), four aromatic protons 
exhlbltmg nletu and orfho-split doublets at 6 32 ((i J 3 HL H-2), 6 50 (N: J 3 Hz, H-3), 6 88 
(d, J 10 Hz, H-7), and 7 60 (d J 10 Hz, H-8) ppm, and a one-proton broad singlet at 13 1 
ppm (chelated l-OH) In rts mass spectrum. apart from the dominant molecular Ion peak, 
there were significant fragment ion peaks at nzie 246 (M-CO, 5 ‘;,), 235 (M-CHO, 12 %, 
m* 219 0), 244 (M-CH20, 18 T,,, I~J* 217 5), 231 (M-C,H,O, I-t”,, m* 195), 217 (M-CO- 
CHO, 11 Y<), 202 (M-C2H30-CHO, 4”:) The MS fragmentation data and the absence 
of any M-Me peak locate the methoxyl group of xanthone III at C3 The dlmethyl ether 
of the xanthone was found to be ldentrcal with I-hydroxy-3,5 6-tnmethoxyxanthone3 m all 
respects Fmally, structure III for the compound was ectdbllshed by Its synthesis from 
1,3,5,6-tetrahydroxyxanthone l Synthesis of III was dccompllshed by preferential 
methylatlon of the C&OH group of 1,3,5,6-tetrahydrouyxanthone In presence of boric 
acid with Me,SO, and alkali The product was found to be Identical with the natural 
sample in all respects 
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SUNTHA”IKAR, S V and TILAR, B D , eds ), p 331, Academic Press, New York 
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I0 PROX, A (1968) Tetrahedron 24, 3697 
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EXPERIMENTAL 
All m ps were determIned on a ToshnJwal meltJng poJnt apparatus, Jn open capJllarJes, and were un- 

corrected UV spectra were determined Jn 95% EtOH IR spectra were taken Jn KBr pellets or mJnera1 OJl 
SeparatJon. by column chromatography, wai-carrJed out -on sJlJca gel (B D H , g120 mesh), by PPC 
(Whatman paper No l), and TLC (s~hca gel G, E Merck) Three solvent systems. VIZ CHCIs-HOAc 
(6 1, solvent 1). +BuOH-HOAc-H,O (4 1 2, solvent 2), and 15 % aq HOAc (solvent 3) were used FeCIJ 
and I2 vapour were used for detectJon 

Zsolatron of tetraoxygenated xanthones and xanthone C-glucosrde The defatted (petrol 60-80”) roots 
(I 2 kg) of Canscora decussata were extracted (Soxhlet, 30 hr) wJth EtOH The ethanolJc extract, upon 
concentration, afforded mangJferJnl (31 g) The ethanolJc mother hquor, after separation of mangJferJn, was 
further concentrated to a syrupy IJquJd to whJch aq HOAc (4%. 200 ml) was added The mJxture was kept 
at room temp overnIght The aq acJdJc suspensJon was extracted wJth CHCI, (3 x 50 ml) and the CHCIJ- 
Jnsoluble resJdue was collected by filtration The dull yellow sohd was trJturated wJth hot EtOH to remove 
mangJferJn as EtOH-Jnsoluble solJd The solvent was removed from the EtOH-soluble fractJon and the 
residue was extracted wJth a large volume of EtOAc The EtOAc-freely soluble and sparJngly soluble 
fractJons were separately processed 

1,3,6,7-Tetrahydroxyxanthone (I) The resJdue from the EtOAc freely soluble fractJon (312 mg) showed 
two spots on TLC, RI 0 73 and 0 51 (solvent 1) The two components were separated by preparatrve TLC 
when 1,3,6,7-tetrahydroxyxanthone was obtaJned from the lower layer It crystallJzed from MeOH as 
straw coloured needles, m p and m m p 370-372” (IJt I5 m p 370-371’), co-TLC wJth an authentrc sample 
from mangJferJn,* showed a sJngle spot at R, 0 51 MethylatJon wJth ethereal CHINz gave l-hydroxy-3,6,7- 
trJmethoxyxanthone, IJght yellow needles from EtOH m p and m p m 220-222” The tetraacetate crystallJzed 
from EtOAc-petrol as needles, m p 195-197” (IJt I5 m p 197”) 

The xanthone Jn the upper layer of the preparative TLC plate (R,O 73), was JdentJfied as 1,3,5-trJhydroxy-6- 
methoxyxanthone ’ The EtOAc-sparJn@y soluble solJd was trJturated wJth a large volume of hot MeOH 
The MeOH-soluble fractJon, on removal of the solvent, afforded a resJdue (68 mg) whJch showed two spots 
on PPC, R, 0 48 (orange fluorescence Jn UV IJght) and 0 72 (solvent 2) In another solvent, the rate of flow 
of the two components was reversed, R, 0 40 (orange fluorescence Jn UV hght) and 0 12 (solvent 3) The two 
components were separated by repeated crystal1uatJons from MeOH-dJoxan Jn whJch the xanthone-c- 
g1ucosJde was less soluble 

1,3,5,6-Tetrahydro_~yxanthone-Ca-glucosrd (II) The first crop from the MeOH-dJoxan crystal1JzatJon. 
upon crysta1lJzatJon from the same solvent, afforded the xanthone-C-glucosJde as (12 mg) yellow needles. 
m p 265-268”, R,(PPC) 0 48 (solvent 2) and 0 40 (solvent 3) (Found C, 53 82, H, 4 31 C, sHlaO, 1 requJres 
C,5403,H.426%) 

1,5,6-Tnhydrouy-3-methoxyxanthone (III) The MeOH-dJoxan mother IJquor, on concentration and 
coolJng, gave a solrd (42 mg) whJch crystalhzed from the same solvent as brown rmcro-needles, m p 270-272”. 
RI 0 72 (solvent 2) and 0 12 (solvent 3) It gave a dark green wJth ethanolJc FeCll and a posJtJve Tollens 
test The IR spectrum showed charactenstlc bands at Y,,,,~ (mJneral OJI) 3410, 1662, 1630, 1610, 1582, 1325. 
1292, 1218, 1205, 1098, 1062, 965, 888 cm-l The dlacetate. crystal1Jze.d from MeOH as needles, m p 
208-210” It showed CharacterJstJc IR bands at v,.. (rmneral 011) 3350 (broad), 1780, 1665, 1630, 1610, 
1295, 1270, 1205. 1050 cm-’ (Found C, 59 88, H. 4 14 ClaHl+Os reqmres C. 60 30, H, 3 91%) 

Synthesrs of III by partral methylotlon of 1,3,5,6_terrahydroxyxanthone To a solutJon of 1,3,5,6tetra- 
hydroxyxanthone (80 mg) Jn Na2B.0 ‘I (5 %. I5 ml), Me,SO* (0 6 ml) and NaOH (5 %. 10 ml) were added 
under stirrmg for 3 hr The crude product, obtamed as a brown amorphous powder, showed two major 
spots on TLC It was dJsso1ved Jn MeOH (10 ml) and passed through a colmnn of sJlJca gel (100 a) ElutJon 
wJth CHC&MeOH (1 2) afforded brown rmcrk crysials whJch showed two spots on TL6 co&&pondJng 
to unchanged 1,3,5,6_tetrahydroxyxanthone (rmnor component) and the product (major component) The 
desJred product crystalhzed from MeOH-clJoxan as brown needles (22 mg). m p and m m p 270-272”, 
co-TLC and SuperJmposable IR spectra wJth the naturally occmnng compound 

” ISEDA, S (1957) Bull Chem Sot (Japan) 30,625 
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