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SHORT COMMUNICATION 

XANTHONES FROM THE HEARTWOOD OF CALOPHYLLUM 
iV..O-EBUDICUM: COMMENTS ON THE TAXONOMIC VALUE 

OF JACAREUBIN IN C/4L,OPHYLLUM SPECIES* 

F. SCHEINMANN and NUAN-ANONG SRWONG 
Department of chemistry and Apphed ChemWry, University of Salford 

Salford M5 4WT, Lancashu~ 

(Recezved 18 September 1970) 

Abstract-From the heartwood of Calophyllum neo-ebtuikum GuIlaumin 6de3odacareubin, jacareubm, 
and 2(3,3~el,3,5,6 have been isolated. /3-Sitosterol is also present in the 
heartwood The taxonormc sigmkance of the presence of the xanthones m C&phyZbqn specie6 IS dlscuwd. 

IN A RECENT review on xanthones m hgher plants we suggested’ that the presence of 
jacareubin (I) and/or a putative isoprenyl precursor, namely 2-(3,3dimethylallyl)-1,3,5,6- 
tetrahydroxyxanthone (II) may be of taxonomic value at the generic level in CuZophyZZwn 
(Guttiferae). At that time jacareubin had been found in all of the six species of Cdophylum 
that had been examined. The work of Govindachari et aL2 on Calophylhun inophyllum L. 
collected near Madras, India was exceptional in that neither jacareubin (I) nor its putative 
isoprenyl precursor (II) were identified, despite the avrulability of authentic reference 
compounds.3 These results are particuktrly mterestmg especially since examination of C. 
inophykn L. obtained from first the Malagasy Repubhc4 and later from Australia5 showed 
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that in both cases the heartwood contamed jacareubm(I) and Its probable biogenetic 
precursor@). It now becomes of interest to chematoxonomy to know whether the absence 
of jacareubin (I) and/or the isoprenylxanthone (II) from the Indian specimen2 is an isolated 
observation or whether m fact these substances may also be absent in other CuZophyZhun 
species. 

The availabihty of Calophyllm neo-ebudicum Gmllaumm from the New Hebrides in 
the South Pacific enables us to provide further support to the suggestion that the presence 
of jacareubm (I) and/or tts putatrve biogenetic precursor (II) is of taxonomic value at the 
generic level. Thus extraction of the heartwood with hot chloroform led to the isolation 
of a yellowish brown solid. Trituration with a small amount of cold chloroform gave a 
soluble extract from which ddesoxyjacareubin (III) and &sitosterol were isolated by chro- 
matography. Chromatography of the insoluble residue after trituration led to the isolation 
of jacareubm (I) and its putative biogenetic precursor (II). These results are in accord with 
previous work at Salford which show that jacareubin (I) and its isoprenyl xanthone (II) 
appear to be present m all the samples of Calophylhun specres regardless of their geographic 
origin In5 

EXPERIMENTAL 

1.r spectra were measured as KBr dtscs and as NUJO~ mulls. Mass spectra werq obtamed wtth A E.1, 
MS12 single fccusmg mstruments at an romxatton potenttal of 70eV. Analytical and preparatrve TLC 
were carrted out using s&a gel, Stahl (Merck). 

Extmction of Calophyllum Neo-ebudtcum GrulIuumrn The timber from the New Hebrtdca in the South 
Pa&c was kmdly supplied by Mr A. G. Kenyon of Troptcal Products Instttute, London. A sample of the 
heartwood as wood shavmgs (105 g) was extracted wtth hot CHC& (6 1) m a So&let for 48 hr. The yellow 
solutton was evaporated to dryness to give a yellowish brown sohd (5 g) whtch was tnturated with a small 
amount of cold CHClt to produce suspension, whtch was filtered to gtve sohd A and filtrate B. 

Chromatography of Solid A 

The yellowtsh-brown sohd A (3 5 g) was chromatographed on a column of sthca gel (250 g). Elutton was 
carried out wtth CHCl3 contaming mcreasmg proporttons of EtOAc Ahquots (100 ml) of the eluate were 
collected, exannned by analytical TLC and combmed as appropriate to yield five fractrons: 

Fractron 1 was eluted wrth CHC&EtOAc (24: 1) Evaporatton of the solvent gave a yellow solid (8 mg) 
whrch had the same R, value (0 8 in CHCls-EtOAc, 9-l) and colour under u v hght (black) as authenttc 
6desoxy~acareubm and gave a dark green colour wtth FeCls m p. 197-198”. Compartson wtth authenttc 
mate& showed tt to be nnpure 6desoxy~acamubm (III) Thts matenal was also isolated and put-died from 
liltrate B (see below) 

Fraction 2 was eluted wtth CHCIJ-EtOAc (24-l); TLC investtgatton imhcated that tins fractton is largely 
a rmxture of fractton 1 and fractton 3 and was not exammed further 

Fraction 3 was eluted with CHCls-EtOAc (47.3) Evaporatron of the fractton to low bulk gave a deep 
yellow crystallme matenal(1 g) whtch had the same RI (0 6 m CHC&-EtOAc, 3 2) and colour under u v 
hght (black) as authentrc Jacamubm and gave a dark green colour wtth FeCls Recrystallrxatron from ace- 
tone gave pureJacareubm (I) as yellow needles (0 5 g), m p 253-256” (ht 4 m.p 254-256’) nlenttcal by mn&cl 
m p wtth an authentrc sample and compartson of the t r spectra NMR (T values m deuterioacetone): 

8 52s (6H, Me&(), 3 26d and 4 23d (each lH, J = 10 Hz, CH=CH chromene), 3 58s (lH, H-4), 2 97d 

and 2 30d (each IH, J = 9 Hz, H-7, H-8) Found M (mass spectrometry 326) ClsHr40s requtres M326) 
Fraction 4 was eluted wrth CHC&EtOAc (9 1). Thts was larae.1~ a nuxture of fractrons 3 and 5 wnh 

trace quantmes of some unknown compounds and-was not exam&d further 
Fructron 5 was eluted ~nth CHCls-EtOAc (41 9) Evaporatton of the fractron to low bulk gave a pale 

yellow sohd whtch had the same R, (0 25 m CHCls-EtOAc, 3 2) and colour under u v light (black) as 
authentic 2-(2,3-dunethylallyl>1,3,5,6-tetrahydroxyxanthone (II) and gave a dark green colour wrth FeCls. 
It was washed twrce wtth a small amount of CHCll and gave the tsoprenylxanthone (II) as a creamy solid 
(0 5 g) m p 252-253”, (lit 6 255-257”) ldentml m~led m p. and compartson of I r. spectra wtth an authenttc 
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sample, NMR (T value m deuter~oacetone), 8 32s, 8.19s (3H, 3H, Mez&) 66Od (2H, J = 7 Hz, CH,). 
4 63t (lH, J = 7 Hz, CH=), 340s (lH, H-4), 2 95d and 228d (each lH, J = 9 Hz, H-7 and H-8). -3 39, 
(lH, hydrogen bonded l-OH). Found M (mass spectrometry) 328. ClsHlsOs reqmres M328. 

Chromarography of the Solid from Fdtrare B 

The CHC&soluble brown sohd (18) was chromatographcd on preparatwe TLC and eluted with CHCls- 
EtOAc (9: 1) and the v~trous bands removed from s&a gel us& acetone: 

FracHon 1 A yellow oily substance gave a blw colour spot under U.V. hght and had R, (0 82 in CHCIS- 
EtOAc, 9. l), but no further work was camed out because of msutEcient mate&. 

Fractwn 2 Evaporabng the solvent to small volume and further evaporatmn gave yellow crystals (30 mg) 
which had the same R, (O-8 m CHCl,-EtOAc, 9.1) and colour under U.V. light (black) as authentic 6- 
desoxy~acareubin and gave dark green colour v&h FeC&. The m p 211-212” (ht.’ 212-214”) mylbd m.p. 
and comparison of I r. spectra wth authentic sample confirmed the structure as 6desoxyjacareubm; NMR 

(t value m deutermacetone)~ 8 53s (6H, MelC() 4 23d and 3 26d (each lH, J= 10 Hz, CH=CH chromene), 

3 58s (lH, H-4) 2 68~ (2H, H-6 and H-7), 2 28q (lH, J=3 and 7 Hz, H-8) Found M (mass spectrometry) 
310. Cx~H~~O~ m M310. 

Fraction 3. fl-S~tosterol was isolated from the chloroform soluble f-on by preparative TLC on s111ca 
gel Elution with CHC&-EtOAc (49 1) gave the bterpene at R, 0 65 (CHC&EtOAc 9: 1 and development 
mth &me vapour) Removal of B_sltosterol from the s&a gel by washmg with acetone and recrystalli- 
zation from ethyl acetate gave hltosterol as whte needles, m p. 134-135” (Ilt s mq. 136”), mured m.p. 
undepreased on admuaure Hnth a standard The identity of the mated was confirmed by comparison of 
mfrared, NMR and mass spectral fragmentation pattern with an authentic speclrnen purchased from Koch- 
light Ltd Found: M (mass spectrometry) 414 C29Hd00 requlre~ M414. 

Acknowledgcmenrs--We thank the Umverslty of Salford, the Br~ttsh Council and the Colombo Plan for the 
grant (to N S ). We are mdebted to the Tropical Products Institute for supphes of wood which was obtamed 
from the New Hebrides, South Pa&c and Drs B J Hopkms and 1. G. Murray and Mr. F. S. Al-Jeboury for 
authentz specunen 

’ B JACKSON, H D LCCKSLEY and F. S-MANN, J. Chem. Sot. (C), 2500 (1967). 
* B E Nnsw and H KOTOD. Acta Chem Scand. 17 1161 (1963). 


