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Absiract : Regioselective Heck-lype vinylation of various allylic alcohols with 2, followed
by an acidic dehydration, delivers symmetrical carotenoids in good yields.

Carotenoids display a wide range of uses, from natural dyes and cosmetic additives, to food
and feed supplements, owing to their antioxydant properties and pro-vitamin A activity (for B-
carotene)!. As we believe that catalytic organometallic synthesis is a powerful tool for the preparation
of such interesting polyenes2, we would like to disclose here a short, convenient and general route to
various carotenoids,

Our synthetic approach to symmetrical carotenoids features a palladium-catalysed coupling
(Heck reaction) between a central bis-vinylic halogenide fragment (2, actually a C;q di-cation
equivalent) and two tertiary allylic alcohols3, followed by an acidic dehydration (Scheme I). This
method makes a highly convergent (C;5 + Cyo + Cls) synthesis of B-carotene possible, by starting
from the inexpensive vinyl-B-ionol.

4-Octene-2,7-dione 1 is readily prepared from hexenedioic acid dichloride by methylation
with methylzinc iodide? or using Weinreb's ketone synthesisS. Bis-iodomethylenation of this base
sensitive diketone with the iodoform / chromium (IT) chioride coupleS, neatly produces the key central
component 1,8-diiodo-2,7-dimethyl-1,4,7-octatriene 2 as a mixture of E/Z isomers.

Coupling this bis-vinylic iodide with vinyl-B-ionol is best accomplished with the silver
assisted version of the Heck reaction?, to give diol 3a regioselectively in good yield8.

Finally, this very sensitive diol is smoothly dehydrated in the presence of a ‘catalytic amount
of hydrobroniic acid®. B-carotene thus obtained, is a mixture of stereoisomers (approximately E/Z =
70/30 for each trisubstituted double bond) which can easily be isomerized into the valuable all-trans
isomerla, 10

A similar reaction sequence starting from vinyl-y-ionol or 2-hydroxy-2-methyl-3-butenoic

acid methyl ester delivers the natural carotenoids lycopene and dimethylcrocetin respectively, both in
reasonable yields.
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#) McONHMe : HCI, Pyr, E40. b} McMgBr (4 eq.), THF, 0°C. b') see ref. 3. ¢) CHI;3 (3 eq.), CrCl, (14 eq.), THF,

25°C, d) Pd(OAc), (0,05 eq.), Ag,CO;3 (1 q.), allylic alcohol (6 eq.), DMF, 50°C. €} HBr (0,3 cq.), acetone, 0°C.
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