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During a q tudy on conetituente of the eub-family HypericoPdere, fam.Gutti- 

ferae a new pyranoxanthone with a monoterpene eide chain wae isolated in 0.01 $ 

yield (dry weight baeie) from the roots of H.maculatum Crte. The structure 5.9, 

l0-trihydroxy-2,2-dimethyl-l2-(5-methyl-2-ieopropenylhex-4-e~l)-2H,6B-pyrano- 

[3,2-qxanthene-6-one (Ia) ie aecribed to the compound on the baeie of epectro- 

ecopic evidence. 

The compound wae isolated from a methylene chloride extraot of the plant ma- 

terial by chromatography on eilioagel. Upon cryetallieation from beneene-light 

petroleum (1:l) deep yellow platee. m.p.l74-175O were obtained; [al ;" +18.7 (c 

0.5, MeOH). 

The high reeolution maee epectrum of the aompound ehowed a molecular ion 

peak of m/e 462.2020 correeponding to the formula C 
28R3006' 

The UV spectrum (eee 

later) of the compound wee euggeetive of a xanthone, and thie observation wa8 

confirmed by the presence in IR of a band at 1650 cm -' @C=O) (1). The molecular 

carbon oontent is thue compatible with a xanthone nucleus substituted with three 

c5 unite. 

The NMR spectrum (100 MEe) of the compound (5 $ in CDC13) ehowed three one- 

proton einglete at f -3.15, 3.62, and 4.29. reepectively, which dieappeared upon 

deuteration with D20; the eignele are ascribed to three phenolic protons, the 

chemical ehift of the low field eignal being characteristic for the etrongly hy- 

drogen bdnded proton of a C-l hydroxyl in a xanthone (2). A pair of one-proton 

doublet6 at % 2.31 and 3.06, respectively, (J=9 cpe) constitute an ortho-coupled 

aromatic AB eyetem and are aearibed to the protone et C-8 and C-7 (3) of the 

xanthone nucleue. 

A eecond pair of doublets at i 3.27 and 4.45 (J=lO cpe) ae well ae a eix- 
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Ia, II R=5-methyl-2-isopropenylhex-4-enyP 

Ib R-H 

Ic R=l,l-dimethylallyl- 

proton singlet at < 8.51 are diagnostic of the olefinic and methyl protons, re- 

spectively, of a 2,2-dimethylohromene moiety (3). 

A one-proton signal at 'l? 4.80 had the appearance of a triplet (54 cps) 

showing additional fine splitting and was found by spin-decoupling experiments 

to be coupling with two three-proton singlets, also showing fine splitting, at 

f 8.27 and 8.39, as well as with a complex two-proton signal at approx.'1:7.8. 

The signals may be ascribed to the vinyl. methyl, and methylene protons, respec- 

tively, of a y,y-dimethylallyl grouping, +he chemical shift of the methylene 

protons indicating a linking of this group to an aliphatic or alicyclic carbon. 

A complex two-proton signal at < 5.35 wss found to decompose into a pair of 

AB doublets (J=2 cps) upon irradiation of a three-proton signal at < 8.26. Fur- 

thermore a complex two-proton signal at r' 7.15 and a complex one-proton signal 

at < 7.6 were observed from the spectrum. These eight protons can plausibely be 

arranged into a 3-methyl-but-3-enyl grouping substituted in the l- or 2-position 

by the y,y-dimethylallyl grouping. Since the resulting ten-carbon skeleton 

should be substituted on to the xanthone nucleus, branching at the 2-posision iS 

favoured, the two-proton signal at < 7.15 being compatible with a methylene on 

*h aromatic nuclells. 

The ten-carbon skelet.on is thue identical with that encountered in the na- 

turally oocuring monoterpene alcohol lavendulol (III'). Its presence was con- 
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firmed by comparison of the pertinent eignale in the N'MR epeotrum of the compound 

with that of lavandulol (4). the appearance and poaitione of the eignale being 

almost identiael exoept for the expected ehift of the methylene eignal at < 7.15 

in the compound to < 6.45 in lavandulol. 

High resolution mass spectral data were in accordance with the above obeer- 

vatione. Thus a peak at m/e 447 ie due to the loee of C$ from the dimethyl- 

chromene moiety. A peak at m/e 393 hae the composition C23H2106 correeponding 

to allylic cleavage of the y,y-dimethylallyl chain from the molecular ion, while 

the base peak at m/e 339 with the compoeition C 19H1506 is due to beneylio clea- 

vage in the ten-carbon aide ehain. 

The UV spectrum of the compound exhibitedbE: (1086) 240 (4.36). 203 

(4.66), and 338 (4.32). On the basis of W experimental data, the poeitioning 

of the two hydroxyl groups, the third being at C-l, may be deduced. Thue the 

identical bathochromic ehifte (30 nm) of the high wavelength maximum produoed 

by the addition of either NaOMe or NaOAo are indicative of a hydroxyl group para 

to the ring carbonyl (5). Furthermore,the etrong bathochromic ehifte of the 

high and medium wavelength bande (65 and 25 MI, reepectively) produced by addi- 

tion of AlC13. and the reduced bathochromic ehifte (30 and 20 nm, repectively) 

upon further addition of HCl to the solution are indioative of the presence of 

both the chelating hydroxyl ae well ae an ortho situated dihydroxyl grouping 

(6). Bearing the NMR diecueeion in mind the poeeible hydroxylation patterns are 

1,2.3-, 1,3,4, and 1.5.6. However, ae the compound wae etable in base the two 

former may be disregarded (5,6). 

The remaing oxygen atom belonging to the dimethylpyran ring can be eubeti- 

tuted on to the 3-poeition of the xanthone nucleus, since the UV epectrum of the 

compound is in excellent accordance with that of known 1,3,5,6-tetraoxygenated 

dimethylpyranoxanthones, namely jacarubin (Ib),hmax "OH 240 (4.09). 279 (4.61). 

and 334 (4.26) (7), ae well ae macluraxanthone (Ic),hf:F42 (4.31). 283 (4.64). 

and 338 (4.28) (8). 

The remaining question ae to whether the dimethylpyran ring ie linearly (Ia) 

or angularly (II) fused to the xanthone ring eyetem hae not been entirely eolved. 

However, NMR measurements of chemical ehifte for the compound iCICDC13 and Py-d5 

at identical concentrations ehowed thet the 4 -proton of the dimethylpyran ringie 
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deshieldea by 0.29 ppm i@Py-d.5 relative to in CDC13. The corresponding de- 

ehielding of the 3 -proton amounted to 0.04 ppm. Since it has been established 

(9), thrt protons situated in the vicinity of a phenolic hydroxyl exhibit pyri- 

dine-induoed deshielding relative to CDC13 in a magnitude of 0.37-0.48 ppm for 

an ortho-Ii. 0.09-0.16 ppm for a mete-H, and 0.22-0.29 ppm for an ortho-CILj, it 

is reasonable to favour the structure (Ia). In this the 4 -proton hae a peri 

relationship to the hydroxyl at C-l and thus may be 

ehift intermediate between the valuee for an ortho- 

of the values for an ortho-C 
Is. 

Maoulatoxanthone is the first known example of 

expected to show a solvent 

and a meta-H and in order 

a xanthone with an optically 

aotive side chain. Further work on the structure and the stereochemistry of the 

oompouna is in progress. 
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