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Abxtmct : Regioselectlve Heck-type viny&tion of wuious auylic aIcoho& with 2, followed 
by an acidic &hydmtioA, &livers A-y--d CIuoJmoidF in good yieldr. 

Carotenoids display a wide range of uses, fiwm naturai dyes and cosmetic additives, to food 
andfecdsllppkments,owingto~~Pntioxydantpropntiesandpro-vitaminA~~(forB- 
caroter&. As we believe that catalytic 0rganmncU ic synthesis is a powerful tooI r the prepar+on 
of such iutcresting polyenes2. we would like to disclose here a short, convenient and g’eneral route to 
various u&otenoids. 

Our synthetic approach to symux%rical carotcnoids features a palMiumxatalysed coupling 
(Heck reaction) between a central bis-vinylic halogenide fram (2, actually a Cto d&at&m 
equivalent) and two tertiary allylic alcohols 3, followed by an acidic dehydration (Scheme I). This 
method mfakcs a highly convergent (Cl5 + Cto + C& synthesis of pcarotene possible, by starting 
from the inexpe&ive vinyl+ionol. 

4-Octene-2,7dioae 1 is readily prepued from hcxemzdioic acid dichloride by methylation 
with methyl&c iodide4 or u&g Weinreb’s Lttone synthe&. Bis-iodomethylenation of this base 
sensitive diketone with the iodoform / chromium (II) &or& coUple6. neatly produces the key central 
component 1,8-diiodo-2,7dimethyl-1.4.7-octatrie1~ 2 as a r&ture of E/Z isomers. 

Couplii this bis-vinylic iodide with vinyl-B_ionol is beat accomplii with the silver 
assisted version of the Heck reaction7, to give diol3a regioselectively in good yiel&. 

Fiiy, this very sensitive dial is smoothly dehydrated in the presence o’f a&talytic amount 
of hydrobro&c acids. pcamteni thusobtaif&isamixtureofstereoisomers (_tely E/z = 
70/30 for each trisubstituted double bond) which can easily be isomerized into the vahutble all-trans 
isomerfs. 10. 

Asimilarreactionquence SEsrting ftoId &@@nol or 2-hydroxy-2-methylV3-butenoic 
acid methyl ester delivers the natural carotenoids lyc@ne and dhnethylcrocetin nspectively, both h 
reasonable yields. 
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d M~NlNe : HCI, Pyr, %O. b) McMg3r (4 q.). TIS. O’C. b’) see ref. 3. c) CM3 (3 q.), CrCb (14 C-S+), THF, 

2TC. a) wfokb (0.05 eq.), A&$03 (1 q.), a@lic alwho (6 eq.). Pm, 50°C. e) HBr (0,3 cq.), awtonc. 0°C. 
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