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It is well known that aromatic aldehydes and ketones are proton-
ated in strongly acidic medie (1,2,3,4). MMR data of protonated aceto-
phenones have been published (4). We now wish to report MMR data on
protonated benzophenones in HSOBF - Sb!s.

The spectra of p-substitutad benzaldehydes show two low field
doublets due to the =08 proton and the aldehydic hydrogen (J=8 cps).
The captured proton in acetophenones and symmetrically substituted
benzophenones causes a sharp singlet between 12,50 and 14.00 ppnm from
THS, even at temperatures as low as -80°c.

' However, in the spectra of the ions derived from asymmetrically
substituted benzophenones and recorded at sufficiently low temperatures,
the «0H signal shows as a doublet. The spectrum of 3,5-dibromobenzo-
phenone e.g., renorded at +20%¢ » shows an exchange broadened singlet
and at -10°C o sharp singlet; at -50°C this signal is broadened and
at -40°C a doublet is observed. (Fig. 1) . On raising the temperature
the two lines merge into a singlet again,

As an explanation for this phenomenon we suggest the presence of
an equilibrium between two conformations. In benzophenone the two
rhenyl groups cannot be coplanar with the carbonyl group simultaneocus-
1y {(5). In the asymmetrically substituted compounds there is competit-
jion for coplanarity betieen the two different aryl systems. In these
moleculee an equilibrium may occur between two conformations with
different NMMR spectra. For when the carbonyl group is alternately co-
planar with two different aryl systems, two absorptions for the
captured proton will be found. The difference in chemical shift
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between these ahsorptions depends on the differences between the
aryl systems, The differences in intensity of both =01 signals is a
medsure for the position of the conformational equilibrium and pre-
sumably depends on the degree of conjugation,

Concurring with the ) signal, the signals of the phenyl protons
broaden, At sufficiently low temperatures the -6H proton shows as a
doublet, whereas at raising the tempereture this doublet broadens to
a singlet and at cnnsiderebly higher temperatures becomes a sharp
singlet. When the =8H doublet is observed the spectrum of the phenyl
proton differa, in most cases, from that at higher temperatures.

The protonated carbonyl group will exert a different influence on the
hydrogen atoms at the ortho positions especially.

Support for our proposed explanation is alsc found in the fact
that 4-bromobenzophenone shows a broadena2d <O singlet (only under
favourable conditions a doublet) end 3,5-dibromobenzophenone a sharp
doublet, whereas the compounds 2,6-dibromobenzophenone and 2,4,6-
tribromobenzophenone show sharp singlets. In the latter two compounds

the bulky ortho substituents inhibit resonance interaction between

the substituted ring and the (protonated) carbonyl group.

We have tried to obtain further support for our explanation by
investigating the NMR spectre of asymmetrically substituted fluorenones,
where the rigid structure of the system prevents competition in co-
rlanarity. We 4id not succe2d in oreparing the corresponding ions, how-

ever, because of decomnosition of the samples.
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TABLE
Chemical Shift of the Captured Proton in
Protonated Bentophenones
Starting compound 8 =81 *) Signals

4-3romober.zophenone 12.60 brecadened singlet
",4'-Dibromobenzophenone 12.47 singlet
3,5-Dibromobenzophenone 13.C3312.83 doublet
2,6-Dibromobenzophanone 13,67 sherp singlet
2,4,6-Tribromobenzorhenone 13.70 sharp singlet
4-Bromo-4'-nitrobenzophenone 13.87;13.57 doublet
4-Bromo-4'-ethoxybenzophenone'!) 13.15:13,00 doublet
4-Chlorobenzophenone 12.50 broadened singslet
4-Chloro-4'-methoxybenzophenone 13.05;12.95 doublet
4-Nitrobenzopherone 13.87;13.50 doublet
2,4,6-Trimethylbenzophenone 13.70 sharp singlet

4-Ethoxybenzophenone

=) 12.90;12.54 doublet

*)

=)

Spectra were recorded at 60 Mc at temperatures between +35° and
-85%,
8~-5H in ppm down field from TM3., The (CHK)4N* ion was used as an

internal reference. The difference in chemical shift between the
reference and TMS (external) wne taken as -3.20 ppm,

The shift of the =6H proton depends on both the temperature and
the acidity of the solvent, therefore no temperatures are given.
The compounds were dissolved in mixtures of HSOBP and SbFs,
containing less than 20% SbP5 (b.w.)
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