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THREE novel carotenoids have been isolated from 
flagellates of the algal class Cryptophyceae.’? 
The principal xanthophyll, “alloxanthin”, from 
Cryptomonas ouata var. palustris, Rhodomonas 
Strain D3, and Hemiselmis uirescens (Droop’s 
Strain), is now regarded as the diacetylenic (I) X=Y=a; (11) X = Y = b ;  (111) x=a, Y=c; 
analogue (I) of zeaxanthin (11). (IV) X=a, Y=d; (V) X=a, Y=b 

(VI) X=a x \  4 Alloxanthin$ has the constitution C,,H,,O,,~ 
and forms a diacetate. It exhibits visible light 
absorption2 at  slightly longer wavelengths than 
zeaxanthin (cf., vitamin A and its 7,8-dehydro- 
analogue3), and weak absorption (in CHCl,) at  
2167 an.-’ attributable to acetylenic linkages. Its 
n.m.r. spectrum (in CDC1,) includes bands a t 7  8.86, (methyls a t  C-5 and C-5’), 8-06 (methyls a t  C-13 and 
8.81 (geminal methyls a t  C-1 and C-1’), 8-10 C-13’), and 8.01 (methyls a t  C-9 and C-g’), and a 

CHzOH 

Isolated independently in La Jolla and Aberystwyth; samples identified by mixed chromatograms, and by com- 

All molecular formulae quoted were determined by precision mass spectrometry on an A.E.I. MS9 instrument. 
parison of visible and i.r. light absorption spectra, n.m.r. spectra, and mass spectrometry. 
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doublet (J  = 7 c./sec.) a t  7.71 (allylic niethylenes 
at  C-4 and C-4’), with the correct relative 
intensities. No band was observed at  r 3.8 where 
vitamin A and related conipounds exhibit absorp- 
tion due to the protons at  C-7 and C-8., These 
n.1n.r. properties agree well with those of thc model 

(VI)6 which has bands at 7 8-88, 8.83 (geminal 
methyls a t  C-1), 8.12, 8.10 (methyls a t  C-5 and 
C-9), and a doublet (J = 7 c./sec.) a t  7-72 (allylic 
methylene a t  C-4). 

The two minor xanthophylls,2 “monadoxanthin”, 
C,,H5,O2, and “crocoxanthin”, C40H540, have 
spectral properties consistent with formulae (111) 
and (IV) respectively. 

Diatoxanthin, C40H5402, a common pigment in 
diatomse and Chry~ophyceae,~ was isolated2 in the 
present studies from Isochrysis galbana for com- 
parison purposes. Its spectral properties indicate 
that it has the structure (V). 

Acetylenic carotenoids have not previously been 
reported in nature, but an acetylenic sesquiterpene8 
and three C,,-acetylenes, which can be regarded as 
degraded sesquiterpenes,D have been described 
recently. 

(Received, February 13th, 1967; Corn. 136.) 

F. T. Haxo and D. C. Fork, Nature, 1959,184, 1051; D. J. Chapman and F. T. Haxo, Plant Cell Physiol., 1963,4,  

D. J. Chapman, Phytochemistry, 1966, 5, 1331; cf. Dis5. Abs., 1966, 26, No. 10. 
J. Attenburrow, A. F. B. Cameron, J. H. Chapman, R. M. Evans, B. A. Hems, A. B. A. Jansen, and T. Walker, 

C. v. Planta, U. Schwieter, L. Chopard-dit- Jean, R. Ruegg, M. Kofler, and 0. Isler, Helv. Chirn. Acta, 1962, 45, 

A. K. Mallams and B. C. L. Weedon, unpublished results. 

M. B. Allen, T. W. Goodwin, and S. Phagpolngarm, J .  Gen. Micvobiol., 1960, 23, 93; S. W. Jeffrey, Biochem. J., 

R. A. Massy-Westropp, G. D. Reynolds, and T. M. Spotswood, Tetrahedron Letters, 1966, 1939. 

56; M. B. ,411en, L. Fries, T. W. Goodwin, and D. M. Thomas, J .  Gen. Microbiol., 1964, 34, 259. 

J .  Chern. Soc., 1952, 1094. 

548. 

6 H. H. Strain, W. M. Manning, and G. Hardin, Bid. Bull., 1944, 86, 169. 

1961, 80, 336; S. W. Jeffrey and M. B. Allen, J .  Gen. Microbiol., 1964, 36, 277. 

g T. Nozoe, Y .  S. Cheng, and T. Toda, Tetrahedron Letters, 1966, 3663. 




