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It is kzxown2 that the configuration of the stereomeric 1,3-
dimethylcyclopentanes as originally assigned had to be reversed and that
they did not conform to the Auwers-Skita ~rule3a. The gls-isomer was found
to have a lower heat content (so that the Conformational &1103 applies) and
these results were rstionslizods somewhat analogously to the 1,3-dimethylcy-
clohexanes. '

Reduction of 3-methylcyclopentanone was reported by Godchot et Qs .
Configurations of the product alcohols were assigned on the bases of physical
data, the reduction method employed and the saponification rates of the
esters. The authors also stressed the point of the aterecisomer not con-
forming to the Auwers-Skita rule. In the light of present llrmmledgoa's"7
the assignment was no more than to;ltative, nor was the purity of the alcohols
sufficiently established, as actually pointed out later by one of the mthorsa.

As part of a study of 1,3-substituted cyclopentanes, the title compounds
were stereospecifically syntheaizedl’g. The lactone of gis-3-hydroxycyclo-
pentanecarboxylic acidm was reduced with Lmﬂ4 to ¢is-3-hydroxymethylcy-
clopentanol, which on selective monotosylation yielded exclusively the
primary tosylate, in turn reduced with LIALE , to gls-3-methylcyclopentanol
(able 1). The tosylate of the latter was passed through a column of
activated basic alumina, whereby it underwent inversion and trans-3-methyl-
cyclopentanol was obtained and purified through its p-nitrobensoate.
This was found necessary as the inversion is not absolutely atereospocifiq,
(Reinversion of the above crude irans-isomer by the same procedure gave:
the gig-alcohol contaminated with ca. 7% jm—alcohol).
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As can be seen from Table 1, the _ci_s-alcohol reported was probably
fairly pure, whereas the trang-alcohol was not. While the assignment of
configuration had been correct, the physical properties of the alcohols
were found slightly but significantly different from those reported.

Preparative quantities of the gjs-and trans-3-methylcyclopentanol
were obtained from 3-methylcyclopentanone, using catalytic~ and Meerwein-
Ponndorf-Verley reduction, respectively (Table 2). The impure alcohols
were purified by fractional crystallization (12 times) of their p-nitro-
benzoates and subsequent hydrolysis. The pysical constants of the alcohols
are very close, precluding resolution of the mixtures even by v.p.c. on a
variety of colums. This, and the close similarity of their spectral
propertiesla, nade analysis difficult as well,

ZABLE 1
Properties of cis- and trans-3-
Methylcyclopentanol and derivatives

Substituted alcohols acetates
Data/3-Methylcyclopentane cis trans cis lrans
b.p., €° (™ 149-150 149-151 157-159 159-160

(65/25mm)  (70/24mm)  (61.5/13mm)  (63/15mm)
ot (%) 1.44652 1.4460ig 1.4282°0 5 142015 s
b 143907, 1.4386 . (1.426957 °) (1.427957 )
(1.44374°7) (1.44464°")
t x 20 20 18 18
D¢ (® 0.9228 0.9179 0.9432 0.945
4 (0:909%) (00127 (0048555 (0.420%-5)
kz, oxidh
(1. mole™! nim. ~1) 27.4 21.6
—p = nitrobenzoates
cis Arans
m.p., ¢ (%) 72-T3.5 49-50
(1) (a4)

® pata in parenthesia are ‘quoted from Reference 6.
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Eventually quantitative IR a.nalysisn was resorted to, using the peaks
at 8.80u and 10.33u for the cis- and trans-isomers respectively. This
yielded the product composition of various reductions as well as of
equilibrium mixtures, (Results in Table 2). It is worth noting that,
except for equilibrating conditions, all reductions lead to mixtures having
the cis-isomer in excess, in contrast to what is recorded for reduction
of 2—methy1cyclopentanone12. The equilibration studies (iaopropanol/
aluminum isopropoxide at 84°) yield, for the isomerisation gjs- e=p trans-
3-methylcyclopentanol, a value of AF = -RT 1n K = -2 x 357 x 2.3 x log 1.32 =
-0.2 keal/mole. The relat:l.onn:AFoxid. = RT 1n k2, atsble/k2' unstable’
applied to the oxidation rate data'® (Table 1) yields a similar value.

The calculation of Ouannes, Ouannes and Jacquesl4, lead to an energy dif-
ference whicﬁ, although slightly in favour of the cis-isomer, contrary
to our experimetal results, is atill very close to the latter.

TABLE 2

Composition of mixtures of stereomeriec 3-methylcyclopentanols

Origin of mixture cis—3-methylcyclopentanol™
Equilibrium {ex trans-isomer) 43
Equilibrium (ex ¢is—inomer) 43
Catalytic (Pt OZ/HOAc) reduction product 82
Catalytic (Ra-Ni/BtOH) reduction product 62
Chemical (Na/Hzo) reduction product 53
Chemical (LiA1H4) reduction product’ 60
Chemical (NaBH4) reduction product+ 65
Chemical (M - P - V)  reduction procluct+ 43

in equilibrating conditions

=
The estimated error is ¥ 2%.

Evaluated only by visual comparison of IR spectra with those of kmown

mixtures.
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Ixicidentally, the density and refractive index of the gis~isomer are,
contrary to the published data, the higher ones (thaugh by a very small
difference). In view of that and of the a_ﬁove stability order, the
stereomeric 3-methylcyclopentanols are again seen to obey the Conformational
Rule3. - The stability order is in apparent contradiction with the situation
in the case of 1,3-dimethylcyclopentane but this can be ntiomliud“ on
conformational grounds.

Another intereating fact is the reversal in the order of physical
constants of the acetates compared with the parent alcohols. The Confor-
mational Rule again indicates the cils-isomer as the more stable of the
two, as in the case of the 1,2-dimethylecyclopentanes.

One may conclude that all the above mitsmtosh the closeness in
properties and chemical behaviour of 1,3-substituted cyclopentanes,
especially of stereoisqmers. This is':l‘.n good agreement with results
obtained by other investigators for solvolysis of ':osylateals']'6 and
oxidation rate atudiesnb of similar or even heavier 3-substituted cyclo-

pentanols,
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