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Data about the equilibrium between chair forms of cyclo- 

hexanone derivatives can be expected to disagree when they are 

obtained by different methods,be these chemical (1) or physi- 

cal (2).The reason for this is the tacit assumption that the 

models'can only exist in the chair conformation , or even only 

in the ideal chair conformation of cyclohexane itself . This 

is obviously not the case and it could be interesting to com- 

pare results obtained in different riays , because this can 

throig light on the particular geometry of the substances in- 

vestigated. 

The very promising P.K.% technique usually examines a 

proton giving a well isolated signal and compares the results 

for COmFOunds in which the same proton is exclusively in the 

axial or in the equatorial gosition.This has mostly been done 

for the proton of Cg groupings in which X is hydroxyl (3) or 

halogen (4).3iazirine derivatives (I) , in which the equatorial 

hydrogen is shifted downfield by some 90 c/s , have also been 

used (5). 
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Another method compares not the shift , but the experimentally 

observed coupling with the o(-protons with the the theoretical 

values once for the axial , once for the equatorial proton (6). 

In all these methods , the rather complex and broad P.Z+L.ri. 

pattern gives however less accurate results (7). 

Substances which give sharp P.tii.2. signals and which can be 

used as model for conformational analysis are the gem-dimetho- 

xy cyclohexane derivatives (8).It is known that axial and e- 

quatorial methoxy groups are differently shielded (~).This 

has indeed enabled us to develop a new method based on the shift 

between the two gem dimethoxy signals , Unfortunately this shift 

is only about 3.2 c/s (56.4 Kc Ovarian spectrometer) in the best 

case.Improvt:ment by a factor 1.63 could be obtained by using 

100 Ilc spectrometers.dlthough high accuracy could not be ex;:eCt 

ted , detaiLed study was carried out and this has revealed (cb) 

some izportztnt aspects in this fiBld of conformational analy- 

sis. ;r'irstl;r ., the ch-ir conformation must be greatly distor- 

ted in 4'tel+.butjil-l,l-din zthoxy cyclohexane in favour of b -- 

half chair .:or~: ;ind secundly , temperature variation causes 

une-ual shi:? varintions for the different otnndarl: L:o:Zels . % 
This sui_;;Ces-;s that data obt-ined by usins 4-w.butgl-l,l-di- 

substituted c~clohexanes as models :..re unreliable and 0110 

can wonder :_^c the substrates II used by Ouellettc (10) 2.e. 

are not subjected to this phenoncnon.l!he te:n2e:-turc effect 

illustrates the danzer to use data obtained f-e. below the 

cOa11CSCenco tecgerature,for the interjretation of the spec- 

tra at othe: te:;peratures.lhese effects are os;ecially trouble- 

soze in our case bec.ause of the sm..11 Liaxir;.al shift. 

::ith the nuclear magnetic spectru'! of :-em-difluoro deriva- 

tives LUC~I Y)etter results car. be e:r:,ected. Pl orine ir 1 ere 

dircctl:; bo:l<ed to the nucleuc , and 
'f . .--- 

tl-,iu si;ould ,:ive in- 
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creased shift difference between equatorial and axial posi- 

tion.Fluorine is also much smaller than the methoxy group and 

secundary steric effects should be small . In some gem-diflu- 

oro compounds the observed shift can indeed be several hundred 

c/s at 60 Kc (11) . 

Gem-difluoro models thus turn out to be extremely promising 

not only for conformational studies of cyclohexane rings , 

but also for seven or cisht aelnbered rings , or for conforma- 

tional studies in eeneral. 
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