
Phytochemistry, 1968, Vol. 7, pp. 1417 to 1418. Pergamon Press. Printed in Enghnd 

MOLECULAR 
OF THE 

SHORT COMMUNICATION 

WEIGHTS AND EMPIRICAL FORMULAS 
XANTHOPHYLLS OF VA UCHERIA” 

H.H.STRAIN,W.A.SVEC,K.AITZETM&LER, M. GRANDOLFO andJ.J. KATZ 

Chemistry Division, Argonne National Laboratory, Argoune, Illinois 60439 

(Received 23 February 1968) 

Abstract-The xanthophylls of Vuucheriu were heteroxanthin, partial ester or esters of vaucheri- 
similar C40HS403. 
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of powdered sugar.* The principal pigments formed zones corresponding to those described 
before.l* 3 A smaller zone of a xanthophyll partial ester6 was also observed. Each pigment 
was eluted separately, purified by rechromatography on magnesia plus Celite,’ eluted, and 
crystallized from diethyl ether by the addition of light petroleum. Molecular weights were 
determined with a precision mass spectrometer (AEI MS902). 

The most strongly-adsorbed xanthophyll in the sugar columns had mol. wt. 600; formula 
C4sHs604. The h,,, (EtOH) 445 and 474 nm were not altered by acetic acid in ethanol;9 
hence, although the h,,, were close to the earliest reported values of 447 and 476 nm’ this 
xanthophyll is not identical with trollixanthin. This observation does not preclude the pos- 
sible occurrence of an epoxy group whose rearrangement is blocked by other structural 
features (as in fucoxanthin, for example). The i.r. spectrum tentatively indicates an acetylenic 
triple bond, and secondary -OH, but no allene, tertiary -OH, C= 0 or ester groups. 
Comparative thin-layer chromatography indicates 3 secondary -OH groups plus an 
epoxy group, or 4 secondary -OH. We propose to call this pigment heteroxanthin. 

The partial ester or mixture of esters from the second zone exhibited peaks at mol. wt. 
794 (v. weak), 784 (strong), 766 (v. strong, but possibly 784-H20); h,,, (EtOH) 441,469 nm. 
It yielded a furanoid form, with acetic acid in ethanol, h,,, (EtOH) 425, 453 nm. With 
methanolic KOH, the ester was saponified yielding a xanthophyll with mol. wt. 616; formula 
C4eHs605; X,,, (EtOH) 441,469 nm. With acetic acid in ethanol, this xanthophyll yielded a 
furanoid, X,,, (EtOH) 425, 453 nm. These spectral and isomerization properties of the 
saponified pigment correspond to those reported for vaucheriaxanthin.6 Tentatively, the i.r 
spectrum indicates an allene group and both secondary and tertiary -OH groups. 

The xanthophyll from the third zone exhibited mol. wt. 566; formula C4sHs402. The 
X,,, (EtOH) 445,473 nm were identical with the earliest values of 445 and 473 nm.’ This 
pigment did not yield a furanoid form with acetic acid in ethanol; hence empirically, it may 
be a dihydroxy acetylenic carotenoid, several of which have been reported.lO 

The least-adsorbed xanthophyll had mol. wt. 582; formula C40H5403; X,,, (EtOH) 
447, 475 nm were close to the earliest values 447.5 and 477.5.’ It formed a furanoid, h,,, 
(EtOH) 427, 453 nm. The i.r. absorption curve was very similar to that of diadinoxanthin. 
Empirically this pigment is isomeric (or identical) with diadinoxanthin.7 It cannot be an 
epoxide of the xanthophyll mol. wt. 566, because it has h,,, at longer wavelengths than this 
compound. It cannot be an epoxide of lutein or zeaxanthin; formulas C40H5603; mol. wt. 
584. This Vaucheriu pigment, “582”, with three oxygen atoms, is less-sorbed on sugar than 
the “ 566 ” pigment, with two oxygen atoms, but on magnesia, the sequence is reversed.’ 

The principal xanthophylls of Vuucheria cannot be trollixanthin,2 zeaxanthin mono- 
epoxide2, 6 or lutein epoxide.2 The clarification of the molecular structures of all the Vaucheria 
xanthophylls must await the preparation of larger quantities and the determination of 
additional properties. 
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