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Synthesis of C, Carotenoids ; the Structure of Decaprenoxanthin 

By AKASH K. CHOPRA, BHUPINDER P. S. KHAMBAY, HUGO MADDEN, GERARD P. MOSS,* and BASIL C. L. WEEDON 
(Department of Chemistry, Queen Mary College, Mile End Road, London El  4NS)  

Summary Syntheses of functionalised derivatives of 
cc-ionone have been developed which provide a route to 
the C,,-carotenoid, decaprenoxanthin. 

THE absolute stereochemistry (1) has been proposedl for 
decaprenoxanthin, the C,, carotenoid2 from Flavobacterium 
dehydrogenans. The validity of the assumption that the 
1-methyl lH n.m.r. signals (6 0-75 and 0-95) were comparable 
with the corresponding signals of cis (6 0.62 and 0.78) and 

in 28% yield from (2). Acid treatment (BF,-AcOH-H,PO,). 
of (5 )  gave 2-vinyl-a-ionone (6) in yields up to 18%; the 
ratio of 2,6-cis (6 0.79 and 0-88) to 2,6-trans (6 0.84 and 
0.88) isomers varied but the trans isomer usually pre- 
dominated. 

Conversion of (6) into the tetrahydropyranyl ether (7), 
and hydroboration with (CHMe,CHMe),BH gave the 
alcohol (€9, which was oxidised5 to the aldehyde (9) in 34% 
yield from (6). A Wittig reaction of (9) yielded the trans 

HO -1 

(81, R =  CH20H 
(91, R = CHO (7), R = H,OTHP 

(61, R = O  

(lo), R = OTHP 

(111, R =PPhi  CI- 

( TH P = tetra hydr o pyran - 2 - y L 1 

(121, R = C02Me 
(131, R = CHzOH 

trans (6 0.78 and 0.82) cc-irones3 has now been confirmed by a,&unsaturated ester (10) (65%), which with PPh,-HCl- 
synthesis of the isomer of decaprenoxanthin with the 2,6- MeOH generated the salt (11) (48%). Reaction with the 
trans end group. appropriate C,,-dia16 furnished the diester (12) which with 

Reaction of the ethylene acetal of (2) with ethyl diazo- LiAlH, gave a mixture of isomers of decaprenoxanthin (13) 
acetate, followed by hydrolysis, gave (3) which by chain in which those with 2,6-trans end groups predominated 
extension4 was converted into (4). Acetalisation and [6 0.88 and 0.92, m / e  704-552 (M+), calc. for C5,H,,0, 
reduction with LiAlH, afforded (5 )  as a mixture of isomers 704.5531. 
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