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It is known2 that the configuration of the ster4owric 1,3- 

dimethyloyclopentee (LB orIginally assigned had to be mvemed end that 

they did not conform to the Auwem-Skitn~rule 3.e . The g&-ieomer NM found 

to heve a lower heat content (80 thet the Conformational &ale3 applies) end 

these results were mtionalieed5 sowwhnt analogaaely to the l,J-dimetb@Y- 

clohexanee . 

Reduction of J-met~lcyclopentanonntanone rae mported by Godchot & a6 . 

Configuratione of the product aloohole rem aesigned on the beeee of ph@col 

data, the reduction method’employed end the eeponification rates of the 

esters. The author8 eleo stressed the point of the atermieomer not con- 

forming to the Auwem-Skite rule. In the light of present knowledgs 2,3,7 

the assignment wee no mom then tentative, nor vee the purity of the aloohoL8 

auffloiently established, ee actually pointed out later by one of the autbomG. 

Ae part of a study of 1,~eubetituted cyolopentanea, the title compound 
1.9 wem etemoepecificelly eyntheeized . The lactone of a-3+droxyoyclo- 

pentsnecarboxylio acid” wee reduced with LUh to .&g-3-hydroxymethyloy- 

olopentanol. which on selective monotoeylation yielded exclusively the 

primery toeylete, In turn mduced dth LlAlE,, to a-J-methYloYolopentl 

(Table 1). The toeylate of the letter wee passed through e column of 

activated basic alumina, whemby it underwent inversion end m-3-methjl- 

oyclopentenol wee obtnlned end purified through its p-nitmbeneoak. 

This wee found neceeaary ae the inversion is not absolutely atemospec.ifiQ 

(Reinversion of the above CNde a-iaomr by the aam pmCedUm gAV0 

the ~-alcohol contaminated with ca. 9’%~-eloohol!. 
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Ae can be eeen from Table 1, the cia-alaohol reported we probably - 

fairly pure, whereas the --9lcohol vae not. While the aaeignmaut of 

configuration had been correct, the physical properties of the alooholr 

were found slightly but significantly differe& from those reported. 

Preparative quantities of the &-and m-3-methylcyclopentanol 

were obtained from J-methylcyclopentanone, ueingcatalytio-andMeenein- 

Ponndorf-Verley reduction, reepectively (Table 2). The im&we alcohole 

were purified by fractional cryetallization (12 times) of their p-nitro- 

beneoates and subsequent hydrolyeie. The pyeical constants of.the aloohole 

are very oloae, precluding resolution of the mixturee even by v.p.o. on a 

variety of c01umne. This, and the oloae similarity of their spectral 

properties 
la , made analyeie difficult ae well. 

hpertiefJ of tie- and trane+ 

Mettilcyoloirentanol and derivative6 

Substituted alcohols acetate8 

Da+&-Het&Vlcyolopentane s& & tnrns 

b.p., Co (") 

nt (*I 
D 

1.4465: lA46040 20 18 18 

1.4391 
(1.4437428) xz428) 

1'4282 18.5) (:*$".5) 
(1.42695 . 

Dt 
4 (*) 

I.8 
k2, oxid 

(1. mole-l nA.m. -l) 

20 20 18 18 
(:*g:>) 

. (o"*~~) 
. (0 o'943218.5) . 9466 (;'%%.5) . 

27.4 21.6 

D - nitrobenzoatee 

s.uL 

m.p., co (') 72-73.5 49-50 
(71) (44) 

s Dnta in parenthesie are'quoted from Reference 6. 
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Eventually quantitative IK analysisA' was reeorted to, using the peaka 

at 8.80~ and 10.33~ for the cis_ and a-isomers respectively. This 

yielded the product composition of various reductions as well ae of 

equilibrium mixtures, (Results in Table 2). It is worth noting that, 

except for equilibrating conditions. all reductions lead to mixtares having 

the &-isomer in excess, in contrast to what is recorded for reduction 

of 2-metbylcyclopentanone 
12 . The equilibration studies (iaopnopanol/ 

aluminum isopropoxide at 84') yield, for the isomerisation a- +a- 

3-met~lcyclopentanol, a value of AP = -FE In K = -2 r 357 x 2.3 I log 1.32 = 

-0.2 kcal/mole. The relationl': OFmid - RI In k2. atabl$ki, 
unstable' 

applied to the oxidation rate data la (Table 1) yields a similar value. 

The calculation of Ouannee. Ouannes and Jacques 
i4 , lead to an energy dif- 

ference which. although slightly in favaur of the &_g-isomer. contrary 

to our experimetal results. is atill very close to the latter. 

2 TABLE 

Comooeition of mixtures of stereomeric 3-methylcvclouentanola 

Oriain of mixture 9 cis-J-methvlcvclouentenol* 

Equilibrium (ex &g&-isomer) 

Equilibrium (ex a-isomer) 

Catalytic (Pt O~/H~~~) reduction product 

Catalytic (Ka-Ni/EtOH) reduction product 

Chemical (Na/Ii,O) reduction product 

Chemical (LUlH4) reduction product+ 

Chemical (NaBJJ4) reduction product+ 

Chemical (M - P - V) reduction product+ 
in equilibrating conditions 

43 

43 

a2 

62 

53 

60 

65 

43 

f 
The estimated error is f 2$. 

+ 
Evaluated only by visual comparison of IR spectra with those of lmovn 

mixturea. 
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Incidentally, the deneity aad,refraotive index of the &-isomer are, 

contrary to the mbliehed data, the hi&her cnee (though by a very eimll 

difference). In view of that and of the a6ove stability order, the 

sterecmeric 3-metbylcyclopentancla are a&n seen to obey the CcnforPrtiozsl 

mlle3. The stability order is in apparent contradiction with the eituation 
14 

in the caee cf1,3~t4ylcyolopentanebutthie canbe rationalised on 

conformatioMl grounds. 

Another intereetingfact is the reversal in the order of *ical 

constants of the acetatea compared with the parent alcohols. The confo* 

mational Kule again indicate8 the &-isomer ae the more atable of the 

two, ae in the caee of the 1,2-dimet~lcyolopentanee. 

One may conclude that all the above reiterates 
la 

the cloeenees in 

properties and chemical behavicur of 1.3-eubetituted cyclopentapes, 

especially of stereoisomere. Thie ie ingocd a@reementwithreeultr 

obtained by other inveetigatore for q olvolyeie of toeylatee 15.16 and 

oxidation rate studies 13b of similar or even heavier 3-substituted cyclo- 

pentanole. 
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