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In a previous Letter 111 the N-O acyl migration of cis- and trans-2- 

-aminomethylcyclohexanol and cis- and trans-2-hydroxymetbylcyclohexylamine de- 

rivatives was reported. The present coamnznication deals with the stereospecific 

synthesis of the analogous cyclopentane derivatives, as well as the examination 

of the kinetics of their N-O acyl migration reaction. 

The stereospecific synthesis of cis- and trans-2-aminomethylcyclo- 

pentanol and cis- and trans-2-hydroxymethylcyclopentylamine was achiwed by 

LiAlH4 reduction of G- and trans-2-hydroxycyclopentanecarboxamide and e- 

and ,trans-2-aminocyclopentanecarboxylic acid. The synthesis of these compounds 

published earlier /2,3/ cannot be considered stereospecific. Instead of the te@i- 

&a fractional crystallization, used even today 141, of cis- and trans-2- 

-ethoxycarbonylcyclopentanol 3,5-dinitrobensoates 151, we separated the cyclo- 

pentanols by fractional distillation for the synthesis of cis- and trans-2- 

-hydroxycyclopentanecarboxamide. The gas-chromatographically homogeneous (sta- 

tionary phase: polyethyleneglycol adipate) cis- and trans-2-ethoxycarbonylcyclo- 

pentanols (b.p. 129-130° and 139-140° , respectively, both at 42 Hg mm.) afforded 

cis- and trans-2-hydroxycyclopentanecarboxsmide (m.p. 86.5-87.5 and 102.5-103.5°, 

respectively) on treatment with methanolic ammonia for 8 days. 

The kinetics of the N-O acyl migration reaction of the N-beazoyl de- 

rivatives of cis- and trans-2-aminomethylcyclopentanol and cis- and trans-2- 

-hydroxymethylcyclopentylamine (I-IV) were examined in abs. dioxan in the pres- 

ence of 0.5 mole excess hydrogen chloride, in the range between 84.0 and 130.2'. 

Apart from the acid concentration, the vthod was essentially the same as that 

applied by Podor et al. /6/. The second-order rate constants, the energies of 

activation and the entropies of activation are s maatized inTable I. 

It is apparent that, in contrast to the correspomding cyclohexane de- 
rivatives .A/, the N-0 acyl migration reaction of cyclopentane 1,3-uino8lcohol8 

proceeds considerably faster in the cis _ (I, III) than in the trans (II, Iv) 
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(I) 

t- ec k2.103.sec-1 

84.0 3.87 

loo.4 7.80 (S.15) 

110.0 10.31 

$ 
AE - 11.22 (11.66) Kcaljmole 

d8' = -36.9 (-40.0) e. u. 

(III) 

t= OC k2.103.sec-1 

100.8 2.89 (2.20) 

llo.0 3.37 

125.0 5.33 

$ AE = 11.70 (15.84) Kcal/mole 

As * - -41.8 (-30.7). e. IL 

t= OC k2.103.sec -1 t= OC k2.103.sec! -1 

100.0 ---- (20.28) 100.0 ---- (4.80) 

130.2 0.87 130.2 0.74 

Flote: The corresponding constants of the analogous cyclohexane derivatives are 

given in parentheses. Kate constants at 100.0 + 0;3O 

derivatives. The former two campomds (I, III) react at 84-100° with a sm- 

what higher rate than the corresponding cyclohexane derivatives, while in case 
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of the tram derivatives (II, IV) the rate of the reaction becomes measurable 

only at 130.2O. 

The energy of activation of the acyl migration reaction of cis_Fo- 

-benzoyl-2-hydroxymethylcyclopentylamine (I) is close to that of a-U-benzoyl- 

-2-hydroxymethylcyclohexylamine, while the entropy of activation is samevhat 

more negative for the cyclohexane derivatives. Ou the contrary, the energy of 

activation of the acyl migration reaction of -beusoyl-2-amincaIethylcyclo- 

peutanol III11 containing a secondary hydroxyl group is considerably lover 

than that of cis-N-benzoyl-2-aminomethylcyclohexanol, and the.entropy of a?- 

tivation is again substantially more negative in the cyclopentaue derivatives. 

All these can be interpreted in terms of the Interactions arising io 

the formation of the bicyclic transition state of the acyl migration reaction. 

Similarly to the mechanism of the hydrolysis of esters or -Ides according to 

Sender /7/, the formation of the transition state Involves the perpeudlcular 

attack of the alcoholic hydroxyl on the carbonyl C-atom of the protouated 

amide group. In case of the cis isomers the greater Interaction arises in the 

formation of the bicyclic transition state of the cis-2-aaainomethylcyt2lopentanol 

derivative (III); though the valence angle made by the functional groups is 

favourable to ring closure, the quasi-carbonitrm amide C-at- carrying the pro- 

tonated carbonyl oxygen and the shielded secondary hydroxyl approach each other, 

and this explains the greater negative entropy of activation. 

The marked decrease in the reactivities of the tram derivatives 

(II, IV), as caupared with the cis isomers (I, III), Is analogous to that ob- 

served In the acyl migration reaction of 2-benzamidocyclopentanol isoncrs /8/. 

This may appear surprising in the case of our 1,3-amlnoalcohols, as here the 

heterocycle of the transition state of the acyl migration reaction is six- 

*embered. However, model examinations reveal a considerable difference in the 

interactions during the formation of the transition states of cis and tram 
isomers. 

A description of the synthesis of the aminoalcohols and a detailed 

discussion of the acyl migration reaction will be published in Acta Chir. Acad. 

Sci. Hung. 
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