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Ram6a AliWs, Jod L. Bourdelande, Josep Font* 

Departament de Qufmica, Universitat Autbnoma de Barcelona, Bellatena, 08193 Barcelona, Spain. 

Abstract: The pure enautiomers (lS,6R) and (lR,6S)-2,2,6-trimethyl-3-oxabicyclo[4.2.O]octadecane, 
key intermediates in the synthesis of (+) aad (-)-grandisol are prepared by a highly efficient radical 
deoxygenatioa under mild conditions of secondary hydroxyl groups. 

The academic target of a high yielding total synthesis of (+)-graadisol aad the need for aa economi~ly 

viable preparation for the control of pest insects in agriculture are the reasons for the many syntheses of this 

pheromone rem to date.12 Recently, yields of I 20% have been claimed in some asymmetric approaches.3 

We have reported a highly efficient approach via a diastemoselective [2+2] photocycloaddition of ethylene to an 

easily available buteaolide, being 28% the yield of the formal synthesis of (+)-grandisolP On the other hand, 

Barton aud h&Zombie demonstrated that sccond81y alcohols can be deoxygenated in high yield by reduction of 

suitable thiocarbonyl derivatives at 80-l 1CPC with a trialkyl tin hydride.5This deoxygenation proceeds via free 

radical intermediates and avoids the common side reactions when carbocations are involved, such as 

nzarrangements and eliminations; it also circumvents the steric hindrance and the dipole repulsiou that appear in 

the ionic SN reactions. We wish to report here a new and highly efficient synthesis of the key iuterrnediites (-)- 

1, aad its enantiomer (+)-1 that have been already described as immediate precursors of (+) aad (-)-grandisol 

respectively. The overall yields are 34% for (-)-1 (I@’ 25%), and 20% for (+)-1 (litz3b 17%). The starting 

material for both is the easily av,ailable butenolide 2.4 

We have described the diastereoselective photocycloadditition of ethylene to butenolide 2 and the 

subsequent alkylation with MeLi of the two cycloadducts obtained after their easy separation by flash column 

chromatography (see scheme).4 Cyclization of the trials 3 or 4 is accomplished with 1.2 equivalents of TsCl to 

yield the free alcohols 5 ({U}D -76.51, c: 1.32 in CHCl3) and 6 ({CX}D +4.56, c: 1.09 in CHCl3) respectively; 

an excess of TsCl over 3 affords 7c ({a}D -30.85, c:1.75 in CHCl3). To accomplish the Barton and 

McCombie reduction two different thiocarbonyl derivatives of 5 and 6 are prepared. Treatment of 5 with 4 

fluoropheayl chlorothionoformate affords 7a ({a}D -58.49, c: 1.265 in CHCl3), while reaction with N,N’- 

thiocarbonyldiimidazole (TCDI) affords 7b ({a}D -113.11 , c: 1.27 in CHC13). In a similar way 6 affords 80 

({a}D +32.0, c:l.OO in CHC13) and 8b ({U}D +15.68, c:1.275 in CHCl3). According to the standard 

procedure, the thiocarbonyl derivatives were heated with tributyltin hydride in refluxing toluene but the yields of 

the deoxygenated product (-)-1 ((a}D -19.84, c: 1.31 in CHCQ) were only 32% from 7a. In a similar way, 

(+)-1 ((a}D +18.82, c:O.42 in CHCl3) was prepared with low yield from &I (60%). We explored different 

experimental conditions aud found that by lowering the temperature of the reaction to 9OoC and adding slowly 

the thiocarbonyl derivatives to the hydride, the yields increased up to 79% (from 7a) for (-)-1 and 75% (from 

8a) for (+)-1. The overall yields of (-)-1 and(+)-1 from the starting butenolide 2 are 34% and 20% 

respectively. AU the described stereoisomers showed 99% enantiomeric purity as checked by chiral glc. 
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SCHEME: i) CH2=CH2 / hv / acetone; ii) MeLi I m, iii) TsCl I pyridine; iv) a: 4fluorophenylchloro- 

thionoformate / CgHg, b: TCDI / THF: v) Bu&H, AIBN I toluene 18: vi) lit.6 

To summarize, the radical deoxygenation described here leads to both optically pure enantiomers of 1 with 

overall yields higher than previously described. 3bv4 Since both have been already converted to (+) and (-)- 

grandisol, our work is a formal synthesis of the pheromone component of Boll weevil (Anfhono~us gruudis ), 

and its enautiomer, with an equivalent overall yield of 33% for (+)-grandisol and 19% for (->grandisol. 
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