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Absbwt: A direct and highly chemo, regio and stereocontrolled method for constructing 

optically active con~hgated die&s is described and illustrated by a s?wrt, convenient and 

t$icient synthesis of methyl (9R)-9-~~~~~ca-52,7E~~ (-)-1. 

An optieally active conjugate-d dienol moiety (or derivatives thcraof) constitutes a partial structme of 

many natural and/or biologically active products.’ 

We have recently reported an efficient method for synthesizing (E,E) and (E,Z) conjugated dienols 

which is realised with high chemo, rtgio and stexroselectivities with nspect to the two double bonds.* 

We now report that the described reaction can be achieved with retention of the absolute configuration 

of the carbon bearing the alcohol functional group. This result is illustrated by an efficient synthesis of 

methyl (9R)-9_hydroxytetradeca_5Z7E_dienoate (-)-1 whose acid has been isolated from Securidaca 

longipedunculata seed oti? 

MethyL64xio4Zhexenoate 2 was conveniently synthesized (Scheme 1) from commercially available 

5-hexyn-l-o1 by a sequence of (i) chromic acid oxidation4 to the conqonding akynoic acid, (ii) 

esteritication by methyl iodide and din% iodination by molecular iodin$ which can be conducted in a 

one-pot experiment and (iii) stcreospecik diimide reduction. 6 (3R)-1-octen3-ol (-)-3 was readily prepared 

from racemic 1-octen-3-01 by Sharpless kinetic resolution. 7 Treatment in N.N-dimethylformamide of the 

vinylic iodide 2 with the allylic alcohol (R)-(-)-3. in the presence of silver acetate (or carbonate) and a 

catalytic amount of palladium acetate, easily led to the formation, in good yield, of the optically active methyl 

(9R)-9-hydroxytetradeca-5Z,7Edienoate (-)-1 * (Scheme 2). The asymmetric carbon atom bearing the 

alcohol functional group has thus maintained its configurational integrity throughout the vinylation of the 

allylic alcohol: no racemization was observed during the process. A similar yield of (R)-(-)-1 was obtained 

when thallium (I) a~etate’~*” was used instead of silver acetate or silver carbonate. 
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I) CQ,M+, wetone, 80% ; II) CI-IJ , K&OS, DMF, then Cul(O.10 equhr.), n-Ru,NCI (0.5 equhr.), I*, 85% : 

Ill) K~CN-NCO# , AcCH In MeOH , then n-&NH2 ,54%. 

!scheIw 1 

DMF, 45’C 

0 4-j -3 

OH 

(R) -(-) -1 

Scheme 2 

Retention of the configuration of the carbon bearing the alcohol functional gmup provides further 

evidence for a reglospccik elimination of the @ hydrogen (I-I& which is not on the carbon bearing the alcohol 

group, in the coupling of organic halides with allylic alcohols performed in the pmsence of silver (I) al* or 

thallium (I) salts (scheme 3). This nsult excludes the possibility of aa equilibrium between palladium 

complexes such as 4 and 5. Formation of a palladium intem&ate such as 6 with hydroxyl coon%nation 

which prevents Hb from assuming the syn-relation&@ with Pd required for the palladium hydride 

elimination. has ruxntly been pmposed13 to account for the highly selective elimination of H. in 

palladium-catalysed reactions of allylic alcohols with either vinyltrlfkue~‘~ or vinylhalides in the presence of 

silver salts? 

In conclusion, the described methodology for consuucting a stereodefiwd optically active dicnol 

functionality has many advantages which should give it an important synthetic potential in the synthesis of 

numerous compounds having relevant biological activities. It is most direct since the conjugated dienol 

functionality results from a single carbon-carbon bond foimation which, moreover, can be achieved without 

any protection of the alcohol group. The reaction is catalytic and operationally convenient. Furthermare. 

only one alkene needs to be functionalizcd and pure @) and (Z) vinylic halides BTC easily accessible. 

Optically active allylic alcohols can be readily prepared by Sharpless kinetic resolutions and the tellurhun 

method recently described by Dittmer TV should further enhance the availability of this type of compound.16 

Additionally, the described coupling pmceeds with a particularly high chemo, regio and stereoconuok the 

geometry of the organic halide double bond is rctaincd, only an @) double bond is formed a to the alcohol 
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center and the absolute conQuration of the carbon bearing the alcohol functional group is retained 

throughout the reaction. 

Scheme 3 

6 

Exuerimental nrocedure: Under an inert atmosphere, to a solution in dry N,N-dimethylformamide (1 

ml/mm01 of 2) of methyl 6-iodo-5Zhexenoate 2 (1 equivalent), (3R)-l-octe~t-3-ol~~~~ (1.4 equivalent) and 

palladium acetate (0.06 equivalent), was added silver carbonate (0.8-l equivalent). The suspension was 

stirred at room temperature for about 2h then heated overnight at 40-4&Z. The reaction mixture was then 

cooled to room temperature, diluted with ether and filtered through a pad of celite. The organic phase was 

washed (HzO), dried (MgSO$ and the volatiles evaporated under mduced pressum. Ruitication by flash 

chromatography affcaded methyl (9R)_9-hydroxy-~~-S~~~~~~ (->l * in 75% yield 

Similar yields (70% - 75%) were obtained when the reaction was effected using silver (I) acetate (1.2 

equivalent) or thallium (I) acetate (1.2 equivalent) instead of silver carbonate. 
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