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Summary: Current observations on heteroxanthln (obtained from Trlbonema and 

Vaucherla) provide further support for the structure as 3,5,6,3'-tetrahydroxy- 

5,6-dlhydro-7',81-dldehydro-@-carotene. 

Recently, two different molecular structures have been proposed for hetero- 

xanthln. Preparations Isolated primarily from Trlbonema aequale have been re- 

ported as 3,5,6,3~-tetrahydroxy-5,6-dlhydro-71,81-dldehydro-~-carotene(I).1~2 

Preparations from.Vaucherla have been reported as 3,3',8-trlhydroxy-5,6-epoxy- 

@-carotene(II).3 
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Preparations of heteroxanthln from Vaucherla and Trlbonema have now been 

found to exhibit Identical physical and chemical properties. 2 Mixtures of the 

two preparations could not be separated by various chromatogramlc procedures. 

With several chromatographlc systems, both preparations were more sorbed than 

the trlhydroxy neoxanthln. 
2 

Additional physlcal measurements provide further support for (I). They 

also provide a basis for the direct comparison of (I) and (II). 

Mass spectral fragmentation pattern8 support (I). Some of the observed 

fragments, which correspond to loss of terminal rings, were C H 0 g 17 3' '10H18'3, 
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cllHlgo3 and c13%?203~ The loss of CgH1703 and CloH1803 occur as splitting at 

&i-C7 and C7-C8 (IA). With (II) these total fragments could be lost by the 

splitting at C6-(77 and C7-C8 with a concurrent loss of water from ring B or from 

the -OH on C8. A splitting at C8-Cg In I results in the direct loss of CllH1903, 

the fragment observed. The analogous splrtting In II woilld yield a fragment of 

CllH1703, two hydrogen atoms short. If this occurred with the concurrent loss 

of iater the resulting fragment lost would be CllHlg04. This fragment was not 

observed. Similar conclusions are reached when the splitting at Cg-Cl0 Is 

considered. From (I) the expected fragment C13H2203 Is the one observed. The 

loss with formula II should be either C13H2003 or, with water, C13H2204, 

neither of which was found. All these fragmentation patterns, which have 

been extensively studied, support (I). 

From the MS results, but one hydroxyl group occurs at the other (B) end 

of the molecule, and the acetylene unit is probably at c~'-c~I. Splitting at 

c61-~7@ should be inhibited by the acetylene unit of (I). Splitting at 

fl'-C8' of (I) should also be Inhibited by the acetylene unit of (I), but 

(II) should yield I#-Cl,Hl70, not found. This peak has been found In all com- 

pounds containing a S ring (IIH). Splitting at C81-Cgl of (I) should yield 

M-CllHl50, found, but (II) should yield M-CllH170, not found. 

Definitive evidence that supports (I) but not (II) depends upon the appear- 

ance of specific HS fragments as illustrated in tabular form: 

Fragment Compound (I) (II) Result 

H-80 Epoxide splitting Not expected Expected Not found 

n-l06,c~Hl, Xylene from chain Not expected Expected Not found 

M-l43,C8Hl502 From 5,6-di-OH ring Expected Not expected Found 

H-153: C~(-pyp From S ring Not expected Expected Not found 

n-161,c~H1502+~o From 5,6-al-OH ring Expected Not expected Found 

From studies of a 5,6 dial (azafrln), 
4 
the formation of an M-143 C8H1502 

fragment from heteroxanthln' Indicates that hydroxy groups must occur at C5 and 
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~6 as in (I). Similarly, the formation of a pyrrylium Ion m/e 1811 is expected 

from a 3,5,6-trihydroxy ring, ' also as in (I). This assignment of the location 

of the three hydroxy groups In (IA) Is supported by the NUR. 

The NMR datal" support (I) not (II). Half the molecule (B) of (I) Is like 

the half molecule of dladinoxanthln and dlatoxanthlnwlth a 3-hydroxy-$-ring 

adjoining the conjugated system through an acetylenic bond. The half molecule 

(B) of (II) Is like the half molecule of dlatoxanthln and eeaxanthln with a 

3-hydroxy-B-ring adjoining the conjugated oleflnic system. The tabulated 

results for the 'I: values (observed in C5D5N. ref. H.W.S.) indicate that one 

half molecule of heteroxanthln is like that of (B) In (I) not like that of (B) 

in (II). 

Location of CH3_ 1 1 5 9 13. 

Heteroxanthln (r) 8.87 8.79 8.15 8.06 8.15 

Diadinoxanthln (as IB) (7) 8.87 8.79 8.14 8.04 8.14 

Dlatoxanthln (as IB) (f) 8.87 8.79 8.14 8.04 8.14 

Zeaxanthin (as IIB) (f) 8.97 8.98 8.33 8.12 8.10 

Matoxanthln (as IIB) (0 8.96 8.96 8.31' 8.15 8.05 

The electronic spectrum of heteroxanthln in ethanol is not shifted by 

HCl 2,3 . This indicates the absence of a 5,6-epoxide unless its rearrangement is 

prevented by an anomalous structure. Because of scattering in the KBr pellets 

containing carotenolds, the weak SbSQrptiOKI in the IR by the acetylenlc group 

was often unobservable. 
2 

The -OH at ~8 in (II) represents an improbable structure. As formnlated, 

it is an allyllc enol of an 8-ketonic compound. Experience with 8-ketonic 

carotenolds has provided no Indication that the corresponding enols are stable. 

If (II) were to isomerlze (with acid) to the corresponding ketone, the elec- 

tronic spectrum would be altered to that of a ketonic pmnt approximating 

that of fucoxanthin or slphonaxanthln. 

Acylatlon and silylation results show that two hydroxyl groupS of hetero- 

xanthin are remarkably inert. ' Although the hydroxyl at C6 of (IA) Is formally 
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allylic, it is so Isolated by the polyene chain, the saturated ring, and the 

methyl groups at Cl and C5 that It might not exhibit typical allylic properties 

(as absence of ether formation with methanol plus HC1,1,2 as observed1'233). 

The limited quantities of heteroxanthin have restricted chemical investi- 

gation of the viclnal hydroxyl groupa. With azafrin, however, the hydroxyl at 

~6 is so isolated that it resists methylation with methyl iodlde5. Moreover, 

the vlcinal hydroxyl groups of heteroxanthin may occur in stereoisomeric 

modifications that inhibit their mutual chemical reactions. The hydroxyl 

at ~8 in II, by contrast, should exhibit the usual properties of a tertiary 
. 

alcohol, which were not observed'. 

From these results and comparisons, (I) is a supportable structure for 

heteroxanthin. (II) is untenable. 

This work was performed under the auspices of the U.S. Atomic Energy 

Commission. 
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