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Spectroscopic Properties of ‘ S ’-Substituted Ketones? 
By G. P. POWELL and J. H u n ~ c *  

(Chenzistvy Departrmnt, The Um%mity, Southanzptopz SO9 SNH) 

S?mwto,~y The spectroscopic properties of pairs of epixneric 
‘8’-substituted ketones show that in only one of the 
epimers an interaction between the substituent and the 
csrbonyl group takes place via the intervening a-bonds ; 
c cl. spectroscopy can be used to detect this interaction, 
but U.V. is not sensitive. 

THE systematic work of Snatzke and Eckhardtl on thespectro- 
scopic properties of ‘p’ equatorially and axially substituted 
adamantanones and the vast amount of other data in the 
literature2J on ‘or.’-substituted ketones have led us to 
reappraise the various spectroscopic rules and unify them 
in a generalisecl manner.* 

\Ve have shown in the preceding communication5 that 
‘y’-substituents interact with the carbonyl group but to a 
lesser extent than the ‘P’-substituents,l which show masi- 
miim interaction. TYe have therefore sytithesised ketones 
with four carbon-carbon bonds between the carbonyl group 
and the substituent in order not only to test experimentally 
our rules* but also to establish the magnitude of the inter- 
action. A p ~ i o v i ,  this interaction might be expected to be 
greater (cf. ‘a’ and ‘P’ series) or smaller than in the ‘y’ 
series depencling on whether a conjugative (former case) or 
inductive type mechanism dominates the coupling. The 
compounds chosen were 3-axially and 3-equatorially 
substituted 5cc-cholestan-7-ones (1). 

The U.V. spectra exhibit no abnormalities of the n ---f T* 
transition either in the 3-equatorial or in the 3-axial series. 

This is in contrast to the observations on ‘a’ axially6 and 
‘18’ equatorially’ substituted compounds, which suggests 
that there is no interaction between the two functional 
groups in the ‘8’-substitutecl case. 

axial 
(1) 

However, this conclusion is negated by the AE values of 
the equatorial substituents in comparison with the axial 
ones. These trends, albeit attenuated, are identical to 
those observed in the ‘p’ and ‘y’ series.5 The equatorial 

t Scc footnote to preceding communication for use of ‘a’, ‘ p ’ ,  ‘y’, and ‘8’. 
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and ‘8’ series indicates strongly that the two functional 
groups interact by an inductive mechanism which shows an 
angular dependence. 
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%’-substituted compounds show an increased “octant” 
trend dependent on the donating properties of the non- 
bonding orbital of the substituent to the T* orbital of the 

3-A-rially and 3-equatorially substituted Eiu-cholesta?z-’i-o?tes in ethanol * 
U.V. c.d. 

R A n  ax (nm) E A* ax(nm) A €  
289 41 291 - 0.74 
289 35 288 - 0.16 
291 42 29 1 - 1.02 
291 48 292 - 1.71 

259(980) 8 29 1 - 3.08 
289 39 290 -0.71 

OAc 291 41 291 - 0.33 
O.COCMe, 292 40 29 1 - 0.40 

288 34 290 - 0.16 
288 68 291 - 1.77 

EtSO, 290 46 290 - 1.24 
288 70 290 - 0.76 

F 288 44 29 1 - 0.43 
c1 291 38 291 - 0.22 
Brt  

3-equatorial ~~ 

OCO-CF, 

291 -0.37 f 0.09 
290 -0.55 r f  0.31 

290 40 291 - 0.72 
291 40 292 - 0.29 

OCO-CMe, 290 35 290 - 0.26 

288 78 292 - 0.27 

3H 
OAc 

OCOCF, 29 1 39 290 -0.21 I NB 
* U.V. and c.d. spectra in n-hexane show the same trends in A E  and E ,  but the values are all slightly decreased and the Amsx values 

t A E valurs are calculated from measurements on a mixture of inseparable 3-axial and 3-equatorial epimers’ estimated by integration 

3 PZ 3 CT* of iodine. 

show the expected small red shift and fine structure. 

of the 3-epimeric protons in n.n.r. The assumed limit of error in integration is If6 %. 

3-axial 

carbonyl group via the extended planar W path.4 The 
axial substituents show an “antioctant” trend as would be 
expected from the conformational-path rules for donation.4 
The gradual decrease in the magnitude of h e  in the ‘p’, ‘f, 

These results show that c.d. is a much more sensitive tool 
than U.V. for probing into long-range interactions between 
two functional groups. 
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