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Abstract-The oximation of I-alkyf-3,5-diphenyl-piperidin-4-ones in which the phenyl groups are in a 
cis (his-equatorial) configuration, leads to oximes having a trans configuration, with the phenyl syn to 
the oximic OH-group, in an &at arrangement. 

Acid hydrolisis of the oximes affords about 90% of &-I and 10% of truns-2 I-alkyl-3.5diphenyl- 
piperidin4ones. 

Ketones I and 2 in acid and in alkaline media, undergo equilibration through keto-enolic 
tautomerism. 

In previous papers’.’ we described an oxime 3b 
(R = Et) which was obtained from cis-1-ethyl-3,5- 
diphenyl-piperidin+one (lb) by oximation carried 
out in an acid medium. The oxime gave on 
hydrolisis with aqueous hydrochloric acid the 
ketone lb which was isolated in a high yield. 

Ph Ph Ph 

6 HO& 

la: R = Me 3~: R=Me 
b: R=Et b: R=Et 

The oxime 3b (R = Et) was resolved into opti- 
cally active forms showing surprisingly high speci- 
fic rotation? the value of [a JO = + 247 and -252 
seemed abnormally high for a “geometrically enan- 
tiomorphous”’ structure 3b having both Ph groups 
in an equatorial position as in the starting ketone 
lb. In fact if the Ph rings are both in equatorial 
configuration these can not give rise to exciton opti- 
cal activity, which, in analogous cases. is consi- 
dered to be the cause for high specific rotations and 
strong circular dichroic absorption in the near 
UV.‘.’ Furthermore it was recently shown that 
oximation of cyclic ketones having equatorial Me 
groups, in position a with respect to the carbonyl, 
leads, if a single group is present, to the corres- 
ponding anti oxime, and if two equatorial groups 
are present, to a distortion of the ring of the oxime 
obtained.” 

These facts stimulated us to carry out a more 
detailed analysis on the stereochemistry of the 
system previously studied. The structure of ke- 
tones La,b and of the oxime 3a,b, was investigated 

by NMR; the optically active oxime 3b, was further 
studied by CD and UV spectroscopy. The UV and 
CD spectra of (-)3b are shown in Fig 1: the values, 
remarkably high in the region below 230 nm, are of 
the same order as observed for other compounds 
containing two aromatic chromophores dissymmet- 
rically disposed, whose optical activity was anal- 
ysed in terms of exciton couplings.“’ Unfortunately 
3b possesses a tertiary amino and an oxime func- 
tion which display absorption of light in the region 
at co 215 nm, and do not allow a complete analy- 
sis of the CD spectrum, owing to the lack of 
knowledge about the electronic transitions invoived 
in these absorptions; however, the positive and 
negative CD bands at 240 (max) and 210 nm (in@ 
are likely to be the components of the exciton 

Fig 1. The UV (upper curve) and the CD spectrum of (-1 
3b in methanol. 
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pattern caused by the coupling of the benzene-like the indications deduced on the ground of chemical 
B,, transition of the two chromotihores. shift differences. 

Such a spectrum is incompatible with a structure 
having the two Ph groups both in equatorial posi- 
tion, and only two possibilities are left: either the 
oxime 3b has the Ph groups in an u&f-equatorial 
arrangement, or the chair form is heavily dis- 
torted.& 

It was in this way established that the “allilic 
strain’* between the oximic OH group and the syn 
equatorial Ph ring is minimized through epimerisa- 
tion of the latter. A similar behaviour on the other 
hand was observed during the formation of phenyl- 
hydrazones and hydrazone.? of simihr ketones. 

The parameters deduced from the NMR spectra 
of the ketones la,b, are reported in Table 1. 

An analisis of the A2B1Xz type carried out on the 
aiiphatic part of the spectra of la,b leads to spectral 
parameters which are in agreement with a cis-(his 
equatorial) configuration of the Ph groups in 
positions 3 and 5 (Ja a = 11.9 c/s; Je a = 5-7 c/s) as 
was previously observed.’ 

Furthermore in the spectra of la,b a fine struc- 
ture was evident which revealed the presence of 
“long-range” couplings, analogous to couplings re- 
ported in the literature for other cyclic systems.’ If 
one considers the spectrum to be of the AA’ BB’ 
XX’ type, one obtains a good agreement between 
experimental and simulated (with a LAOCN3 prog- 
ram’) spectra when the coupling constants J,, = 
1.6 cls and Jt, = Jh.& = l-5 cls are given. 

The NMR spectra of 3a, and b (Fig 2) are strictly 
similar, showing that the two derivatives have the 
same structure. 

It is known that in ketones” and in particular in 
Maanich bases,” (the ketones 1 are cyclic Mannich 
bases), the H atoms in position a with respect to 
the CO undergo H-D exchange both in alkaline and 
in acid media through k&o-enolic tautomerism.” In 
agreement with this, the hydrolysis df the oxime 3a, 
carried out in DzO and DC1 (1 h) showed by NMR 
analysis, complete deuteration of the ketone la 
obtained, at positions 3 and 5; also the ketone 1, 
again in the same condition, gave complete deutera- 
tion. These facts showed that during the hydrolysis 
and the oximation reactions complete equilibration 
of the ketones la,b could easily occur, and promp- 
ted us to consider the existence and the importance 
of the tram ketones 2a,b, which, under acid 
catalysis would rapidly undergo partial or complete 
epimerisation to the more stable bis-equatorial de- 
rivatives la,b. 

The chemical shift differences AVW,, = 75 c/s; 
A ~r.ti = 23 c/s; Au”- = 3 c/s are attributed to the 
anisotropy of the oximic grou~.~ 

The remarkable value of AY”,,~ suggests that HJ is 
in equatorial position,“’ syn to the oxime group (and 
H3 in axial position consequently). On the other 
hand the vicinal coupling constants values (JZek = 
4.80; Ja3a = 11%); J, = 1.35; J, = 3%) confirms 

Fortunately an NMR analysis of the crude mix- 
ture obtained from alkaline treatment of pure la 
revealed the existence of cu 10% of a product 
whose spectrum was compatible with structure 2a. 
The same product was found, in a smalier amount, 
in the crude ketone obtained by hydrolisis of the 
oxime 3a. Careful fractionated crystallisation from 
ethanol allowed the separation of 2a in pure form. 
The NMR spectrum of 2a is very simple. The 
aliphatic protons give an A& pattern because of 
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Fig 2. The observed (top) and calculated (bottom) alipbatic hydrogen part of the H’NMR spectrum of 
3b. The calculated spectrum uses the parameters of Table 1. The peacks marked are due to the CH, part 

of N-Et group. The peack at 5.1 ppm is due to the OH group. 




