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The lnterphyof steric and el4ctronic f4ctmnlnthe detemimtlonof 

tlx! c0nfigurat1m of B(-ll.32.0 and b(~'-dmlocycloh4 xanone4irw4~n?colplieed. 

(2,3) In the two kinds of equilibria (I$II, II$III) &pi&A below the 4ld4- 

tence of the diexleil conformer I ir ueuelly prohibited kcau44 of the ec~ere 1,3 

diaxi4lilrteraction between the hd.og4nata4. Th4dl4xlddlh4log4nconfiguM- 

tion (I) is o7Oy 4chle~d when eteric factors are lnoperati*c; fav ugqrl4 

Cony(3) hss rrpmtedthd dibrcmiaation of 2,6-dimcthylcyclah4x~wn4 8474th 

2,6_dibr~oderiveti~ of configuntion IV. 
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We wish to report tine first example of an b(,e-disxial dibromocyclo- 

hexanone in which both steric and electronic factors are equally determinative. 

The bromination of bicyclo(3.2.1 )octanone-3(Va)(4) with pyridinum perbromide 

in tetrahydrofuran proceeded rapidly (5 minutes). Two major products were ob- 

tained in nearly quantitative yield, a monobromo (Vb) and a dibromo derivative 

(Vc) in :!:3 ratio. (5) S ome physical properties of Va, Vb and Vc are assembled 

in tables I and II. 

TABLE1 

compound(G) m.p. u.v I.R. 

XmaX C Yc=o 

Va 

VD 

VC 

139O 

49 

88 

aom(i 19(d) 1711 an-l (f) 

315 105(d) 1715 (f) 

313 We) 1715 (e) 

342 195(d) 1725 (f) 

341 W(e) 1722 (e) 

The solvents used were cyclohexane (d), acetonitrile (e) and chloroform (f). 

Overall inspection of the s~A.rdl results in Table I indicates that 

the bromine atom in both Vb and Vc must be axial (7,8). Moreover, the spectral 

date are sensibly invariant to solvent polarity vhich thereby rules out confoxmz 

tional equilibrl~ for the brcao derivatives. In othervords, the cyclohexane 

moieties. of yb and Vc do not ahpt boat foxma. However, the value of 1725 cm-1 

IS somewhat large and it could be indicative of the dibrcmo configuration 

(exial-quaustorial) for Vc, notwiWtandiq the contaaindicatlon provided by the P_ 

ultra-violet spectral drh. 
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!rABLE II 

Calculated and Meanred Dlpola mmenb 

Va 

- 

3.11 

rb U. eq. 

3.62, 4.23 

3.71 

Vc eq.eq. u.u. u.eq. 

4.82 4.98 3-90 

4.37 (10) 

4.20 

Benzene was used as solvwxt. Values are In Debyo unit8. 

This ambiguity is also encountered on comparing the measured dipole 

moment of Vc with those calculated for the three possible configurations 

(Table II). Although, if mutual induction between the two axial C-Br bonds 

of the diaxial configuration for Vc is taken into account then the calcula- 

ted dipole moment is 4.37 D which is reasonably close to the measured value 

of 4.X, D (10). Incidentally, both sets of evidence in Tables I and II 

unequivocally substantiate the axial configuration for 2-bromobicyclo(3.2.1 )- 

octanone-3 (Vb). 

Finally, recourse to RMFI spectroscopy dispelled the uncertainties 

surrounding the probable structure of Vc. The NMR spectra of the bromo 

derivatives Vb and Vc are complex. The proton HA in Vb shows an octet, where- 

as HA in Vc appears as a quartet. This multiplicity can be explained on the 

basis of long range nuclesr spin-spin coupling (ll). The double irradiation 

technique or the so called "spin decoupling" method (12) was applied to Vb 

and Vc and permitted the deduction and confirmation Of their structures un- 

ambiguously. 
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Inpmticular, for vc, the l.onrJrangc coup~betwccn HAand~yaS foundto 

be1.8 cps, while the coupling between HA and I$ emounted to 3 cps. !t'hcse 

values together with the original. quartet pattern exhibited by HA are consis- 

tent only with the geometry and symetry displayed by the biaxial dibmso 

amangawnt vc (u, 13). 

pie establishment of the&e-&c&al dibromocyclohcxmone structure 

(cxmpliflcd by Vc) now poses the question of its unexpected existence. An 

explanation is fittingly found in tcxms of the "Reflex Effect" (14). Recently, 

it has been ahown that repulsion between sxial substituents on the bottom side 

of a cyclohexane chair causes axial substituents on the top side to corn closer 

together (VI). Thus in 3,3,5,5 -tetrametbylcyclohexanone (VII) axial substi- 

tucnts at C2 and Cg experience greater stcrlc constraint than those in cyclo- 

hexfmone itself (15). Compglrison of bicyclo(3.2.3) octanonc-3 (Va) with VII 

reveals that the ethane bridge "pinches" the cyclohcxanonc moiety so Ft axial 

substitucnts sdjaccnt to the carbonyl function are tilted away from each other 

and consequently become less encumbered (16); accordingly the bulky diaxia~. di- 

brcmo configuration of Vc fin& good ace~tion. 

A full account of this work will be published elsewhere. 
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