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Abstrsct: l%e bare propnoted ring eonnadion Of the redly accvssible homo&iral ~QXO-1-n~rbomyl hiflatLF 3 in 60% ethanol 
takes place withfonnarion of bicyclol2.I.lJhaane (lo). (+) - or (-)-7.7-aYmahyl-bicyclo~. 1. IJheran-l-carboxylic a& (4c or 
4b) and the anmspmding ethyl rsfe*J in good yielak 

Bridgehead substituted bicyclo[2.1.l]hexanes are of particular interest because of the noticeable 

effects of bond angle deformation on their reactivity lv2. The most convenient precursors for this type of 

compounds are the corresponding carboxylic acids 4, which are readily converted to other functional groups, 

e.g. halogen, amine and hydroxy13. However, until now the only available routes for the synthesis of the 

acids 4 are very complicated. Thus, the acid 4a was first obtained by a twelve-steps synthesis from 

norbomane4. Modem synthesis of 4a3 and 4b + 4c [(f)Qb] are six-step processes from the Diels-Alder 

adduct of cyclopentadiene and acrylic or 3,3dimethylacrylic acid3r5. The last step of these synthesis is the 

base-promoted ring contraction of (f)-l-bromo-2-norbomanone or (f)-l-bromo-7,7-dimethyl-2- 

norbomanone which give high yield of the acid 4c but very low yield (ca. 4%) of the acid (f)-4b under 

similar conditions3*5. 

In continuation of our work on the enantiospecific synthesis of homochiral intermediates from 

naturally occurring 2-norbomanones, we report here on the base-promoted ring contraction of 2-0x0-1- 

norbomyl triflates 36 @tOWHa 60:40, EtsN, 13OT, 120h) to afford a mixture of products 4, as a mixture 

of the acid and the ester in 51:36 ratio in high overall yield (4a: 8696, 4b: 2096, 4c: 80%). Higher yields 

of 4b can be obtained from the solvolysis of the alcohol Sb, pqared by reduction of 3b. This avoids the 

steric hindrance in the solvolysis3 of 3b, using as substrate the alcohol 5b, prepared by reduction of 3b. The 

acid 4b is now obtained by oxidation of the solvolysis product, the aldehyde 6h’. Use of strong base for the 

solvolysis reaction such as sodium hydroxides3 leads to O-S scission. On the other hand, in the poorly 

nucleophilic solvent hexafluoroisopropanol, no solvolysis products were detected after two weeks at 140°C. 
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The pure acids 4s were isolated from the reaction mixture by extraction with NaOH and acidification 

and the pure esters 49 by column chromatography on silica gel (pentanekther = 955). The acids can be 

converted into the esters or vice versa, increasing the yield of the total product to more than 80%. The [ar]n 

absolute values for 4b and 4c are the same, although these compounds were prepared from different starting 

materials and agree with those reporkd in the literature’. This facts vouch for the enantiospecificity of our 

method. 

The triflates 36 are obtained by ozonolysis of the corresponding 2-methyl&n-1-norbomyl triftates 

2 in quantitative yield. The triflates 2” are synthesized by reaction of (f )- 1 -methyl-2-norbornanone (la){60 

%), (+)-camphor (95 46) or (-)-fenchone (78 96) with hiflic anhydride and N,N-diisobutyl-2,4_dimethyl-3- 

pentylamine in CH&l, at room temperatmG’. 

In conclusion, our procedure utilizing triflate as the leaving group instead of the bromides*‘, is a very 

useful approach to the synthesis of bicyclo[‘l. 1. llhexanes and, together with the solvolysis of 2,3,3-trimethyl- 

1-norbomyl tritW~‘~ which takes place also with ring contraction, constitutes the first asymmetric synthesis 

of optically active bicyclo[2.1.1 Ihexanes. 
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