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Summary: The solvolysis of (-)-(1R)-2,2-dimethyl-3-oxotrifluoromethylsulfonyloxynorbornane [(-)-8] in 60%
ethanol takes place with cleavage of C-2/C-3 bond to afford a mixture of (-)-(1R)-3-(1-methylethyli-
dene)cyclopentane carboxylic acid (-)-(1¢) (56%) and its corresponding ethyl ester (-)-1d (21%).

Cyclopentane derivatives are an important class of organic compounds most widely distributed in
nature.1-5 This has led to numerous attempts to synthesize cyclopentane derivatives in the last few years.6-12
3-Substituted 1-alkylidencyclopentanes 13.6-8 have been shown to be a very useful building block, which can
easily lead to 3-substituted cyclopentanones 29-11 and cyclopentanols 3.4.5 The synthesis of 1-3 is not easy
and especially in the case of asymmetric synthesis the ee has amounted only to a maximum of 50%, e.p.
(3R)-3-methylcyclopentanone (2e) (Scheme 1).12
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We have observed earlier!3 that a mixture of fragmentation products, E/Z-(3R)-1-ethylidene-3(1-
hydroxy-1-methylethyl)cyclopentane (1a) and its ethy! ether (1b) results from the solvolysis of a mixture of
endo- and exo-(15)-2,3,3-trimethyl- 1-trifluoromethylsulfonyloxynorbornane (6) in 60% aqueous ethanol. We
report here on the enantiospecific synthesis of (-)-(3R)-3-(1-methylethylidene)cyclopentanecarboxylic acid
[(-)-1¢] and its corresponding ethyl ester [(-)-1d], which are important as chiral building blocks for the
synthesis of various natural products possessing cyclopentane moiety.3.6-11,
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Treatment of (-}-(4R)-4-trifluoromethylsulfonyloxycamphene [(-)-5]14 with triflic acid in CH,Cl, at
-15°C effects a Nametkin rearrangement to give (-)-(1R)-1-trifluoromethylsulfonyloxycamphene [(-)-7]
(Scheme 2). However, when the isomerization was carried out at room temperature, 14 racemization occurred
to give the racemic triflate (+)-7. The racemization of the triflate (-)-7 probably takes place through the
same mechanism as the racemization of camphor with concentrated sulfuric acid.!3 The triflate (-)-7 was
oxidized with KMnO4/KIO,4 to form (-)-(1R)-2,2-dimethyl-3-oxo-1-trifluoromethylsulfonyloxynorbornane
[(-)-8].16 The solvolysis of (-}-8 in 60% aqueous EtOH buffered with Et3N (molar-ratio of Et;N/ (-)-8 =
2:1) gave a mixture of {-)-1¢ and (-)-1d in a ratio of 64/34 (GC). Pure (-)-1¢ (58%)!7 was isolated from the
reaction mixture by extraction with NaOH and acidification and pure (-)-1d (21%)!8 by column chroma-
tography on silica gel (pentane/Et,0 = 95:5). The acid 1c can be converted to the ester 1d or vice versa,
which increased the yield of the total product to more than 70%. The products were identified by IR, NMR
and mass spectral data. The 1H-NMR spectra of (-)-1¢ and (-)-1d do not show any splitting of the peaks in
the presence of added chiral shift reagent Eu(facam);. The e.e. of (-)-1¢ and (-)-1d (70.1%) could be deter-
mined by GC on a chiral column (25 m, octenylpermethyl-8-cyclodextrin-siloxane). The optical rotations of
the products are independent of the reaction time, which vouches for the enantiometric purity.
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