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Xantbones occtrpy an important position in the chemistry of rzatural com- 
pounds. Their structure is related to that of fiavonoids and their chramatagraphic 
behaviour is aIso similar. Whereas fiavonoids are frequently encountered in nature, 
xanthones have been found in only a few famiIies. They always occw in Guttiferae 
and Gentianaceae and can be considered characteristic of these plants. In the last 
few years, a large number of new naturally occurring xanthones have been identified 
in the geenera CanscoraL, Swertiaz and Gentiana;-’ (Gentianaceae). The growng 
interest: in these cozpounds is easily explained by their pharmacological activity6 
(anti-psychotic actions, monoamine oxidase rnhibidon. anti-tubercular activity) as 
weI1 as their importance in chemotwonomy. 

Xanthooes are usuaHy separated by thm-layer chromatography (TLC)‘.“, 
classical column chromatograFhy3 or by gas-liquid chromatography as the trimethyl- 
silyt ether9. The work reported here deals with the separation of rraturaHy occurring 
xanthoses isolated from the genus Gentiana and of their methyl ethers by high- 
pressure liquid chromatography (HPLC). Emphasis is given to the separation of 
xanthones which are poorly separated by the other chromatographic methods. 

EXPERLMENT_AL 

All the natu_raHy occurring xanthone samples were available from our previous 
work on extracts from Gentiana. The completefy metIiyIated xanthones have been 
obtained by treatment of the natural products by an excess of diazomethane. One 
exception was ‘rfe L&5,$-tetramethoxy xanthone which has been synthesized in our 
laboratory. The samples have been dissolved in chloroform to a concentratiorr of 
E _&& Since these compounds absorb wet1 in the ultraviolet (UV), iszjections of 
microbgam quantities gave good chromatographfc results. 

* To whom request-F for reprrnts should be Eddressed. 





These TLC techniques have been wef! developed in our Iaboratory for xantbones and 
reported &en here3-z. 

We initiaIIy tried both 5 and L&,~rn porous sztica geel cofumns. Eveo with a 
variety of solvents and gadient systems no separation of isomers was possi’ile. A 
Variaz Micropak CN column ga\e the exceIient separation of three tetramethoxy 
xanthone isomers shown in Fig. 1. Both the speed and IX@ resolution confirm the 
advantages of HE’LC for diEcult isomer separations such as S~OREI here. Fig. 2 
shows the separation of a more complex mtuture. This sample contains three tetra- 
methoxy xanthone isomers as well as a trimethoxy xanthone and a tetramethoxy 
Bavone. This tixture is typical of pIant extracts which have been methyIated_ 

MethyIation of xanthones is a useful technique for structural determinatio&. 
KPLC using &emicaIIy bonded phases offers a rapid separation of these compounds. 
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It is neces2ry however to separate xanthones coizh%ng free hgdro.uyE group.5 

2s E&K T5 d&i? We h2Ve bet3 Ody mOder2td~ SUCceSSfUE in the t3Zp2Eitiion Df the 
more polar xanthones_ Fig. 3 shows the separation of two monohydrcxy isomers. 
~\Tc~ethata~orepotzrsorven~Isrequired. FZg_4skows~eres~tsobtzioedwi~h- 

hydroxy xantho~es. On the Microp& CN cofum~~ tIze third pezk tails badly, con&- 
tioi;s of sofvent poiarky and ibw-race 2re criticaL Also &XVII in Frg. 4 is the same 
sampie 03 a Microptrk NJ& colrrmn. Exe active functional group is a weaker -NH2 
soup 2nd we wotid expect iess reteenfion of the poIar samples on this coirrrm. This 
co~fnsion is vz~ifkcl by the result showz m both Figs. 4 and 5. Fig. 5 show the separa- 
tmx of a t& and tetrahydroxy santhorrz. These are the most polar xanthones separated 
to date, but io future MA we wlff ISE rwerse-phase columns in az attempt to b- 
crease ttre rage of xan&~rzes EuldIed rapidly by HPLC. Attempts to separate po- 
sitional zsomtrs ofexher tri- or te~raahydroxy xanthories aoder cooditions simiIar to 
Fig_ 5 were unsnczssfuL 
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Fig. 4 Zhmethoxy xanthoues on Mxropak CN and F&crop& NH2 coIumus. A: Column, 25 cm X 
2.2 mm Micropak CY, sohent, qclohexule~hloroform (I A); Bow-rate, 80 mZ/fr, pressure, 70 atm. 
33: Column, 25 cm x 2.2 mm Micropzk NE&; sohent. isooctane-ckir-oform (3rl7); Bow-rate, 

70 ml/h; pressure, 60 am. 
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206 NOTES 

HPLC is r;sed to separate natnraify occwrring xanthmzs isofated from the 
genus Gentiana and their metby! ethers. Positional isomers, as well as mono-, di-, 
tri- and terrahydroxy sant,hcnes. are resolved on two cfiemic&fy bonded phases: 
MiCiO@ NH, ZZtld MlC~O~& CN. 

HPLC ofrers the separation of xanthone isomers not possible by TLC or column 
chromatography. Resnits in OUF kt_bo~atory with microporous srfica gei have shown 
essentially no selectivity for positional Isomers of santhhones. More polar xanthones, 
with three and four free hydroxyj groups. require more polar solvents and the less 
polar Micropak NH2 column. Reversed-phase cofumns may prove even more useful. 
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