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Abstract: An asymmetric synthesis of the diterpene (S)-geranylcitronellol la and its acetate lb is 
reported. The chirality is induced by TMSl-promoted conjugate addition of a homoallylic 

monoorganocopper reagent to 2-naphthyl-exo-bornylcrotonate, which proceeds with more than 98% 
diastereomeric excess. 
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Male bumblebees  of the genera Bombus and Psithyrus in Scandinavia produce a marking pheromone 
secretion containing geranylcitronellol, l a  2 and geranylcitronellyl acetate lb .  Previous work in this laboratory 
has demonstrated the utility of 2-substituted exo-bornyl crotonates 2 as vehicles for asymmetric induction in 
conjugate additions of organocopper reagents, 3 including cuprates (R2CuLi(LiI)) and iodotrimethylsilane 
promoted monoorganocopper  reagents (RCu(LiI)-TMSI).  4 Recently,  the reagent has been extended to 
conjugate adddition of  acetylenic copper compounds,  4c but other functionalized organocopper compounds 
together with TMSI have not previously been examined. 
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In this paper, we report a synthetic application of a TMSI-promoted  conjugate  addit ion of a 
monoorganocopper  reagent to 2-substi tuted exo-bornyl crotonates 2 in an asymmetr ic  synthesis of (S)- 
geranylcitronellol l a  and its acetate l b .  ( Schem e  1) 5 The homoallyl iodide 3 6 was l i thiated with tert- 
butyllithium (t -BuLi).7, 8 The asymmetric induction with the homoallylcopper/TMSI reagent was comparable 
to prior observations with butylcopperFFMSI.3a, b Stereoselectivity and configuration 9 were determined with 
NMR-spectroscopy.  Reduction of  the esters 4a and 4b  with LiA1H4 furnished the alcohol (S)-la in good 
yields. 1° The optical purity of (S)-la confirmed the NMR-measurements  of the asymmetric induction in 
conjugate addition to esters 2a and 2b. Treatment of alcohol l a  with BuLi followed by acetyl chloride in 

7127 



7128 

THF 11 afforded the (S)-acetate l b .  12 Us ing  the phenylsubs t i tu ted  bornyl  crotonate  2 a  and a cuprate 

(R2CuLi(3LiI))  derived f rom iodide 3 gave 56% yield and a meagre 21% d.e. o f  the (R)-diastereomer. When 
instead the naphthylsubst i tu ted crotonate 2b  was  used, the yield was  only 30% and a 56% d.e. o f  the (S)- 
dias te reomer  was  observed,  i.e. the same dias tereomer obtained f rom TMSI /monoorganocoppe r .  Previous 

experiments  3a have shown that the induced chirality of  the 13-carbon is sensitive to the exact composi t ion of  the 

copper  reagent when  the RLi/Cu ratio is increased. A more reliable way to prepare the (R)-enantiomer of  l a  is 

wi thout  doubt  to use a TMSI-p romoted  monoorganoopper  reagent and the opposi te  enant iomer  o f  2b, which 
can be prepared f rom commercial ly available (-)-camphor. 
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