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HYDROGENOLYTIC CLEAVAGE OF C=0 BOND IN T ~PIPERIDONE DERIVATIVES
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Abstract - The proton transfer via the hydrogen bond system of

Y-aminoketones, dissolved in aqueous solution of strong asids,

is postulated as the driving force for the hydrogenolytic clea-
vage of the Ga0 bond of T -piperidone derivatives,

Investigation on the stereochemistry of the catalytic reduction of the keto group
in cyclic six-membered ' -aminoketones has shown that the reduction by catalytic
hydrogenation in neutral medium, in the presence of platinum (Adams’s catalyst)

1,2

Proceeds easily and stereoselectively to the alcohols, " while in the aqueous

solution of strong aclds, the keto group undergoes facile transformation into the

gem.—diols.3

Formatlion of such gem-diols was observed by means of the spectroscopic
methods: 13¢ nm, ir, uv” as well as by the circular dichroism studies.q Some of
the gem=-dicls were isolated as the stable hydrochloric salts.3 Under appropriate
acidic conditions the hydrogenolysis proceeds in 100 yield.3 The amount of cata-
lyst as well as the type of anion (e.g. Cloh_) does not influence the reduction-hy-

drogenolysis products ratio.2 The hydrogenolysis reaction proceeds without passing
through the ilntermediate alcohol stage, since the amino alconols (reduction products)
are not hydrogenolyzed when treated under the same conditions.1 The facile hydroge~
nolysis of the keto group without forming intermediate alcohol suggests, that this
process 1s assisted by the positlively charged nitrogen which transannularly affects
the 1'-carb0n.1-3 The hydrogenolysis rate of the ¥-aminoketones depends upon the
ability of the molecule to adopt the most favourable conformation for this above-men-
tioned interaction. Such a type of interaction would be efficient only when the
six-membered ring can adopt the boat conformation in which both interacting groups
are most closely situated.3 The conformational transformation of the piperidine ring
of the Y-aminoketones into a boat form was ascertained by means of the 130-nmr
spectra.3 The reaction time and the products of hydrogenclysis of the various T -ami-

noketones are given in the Table,




Table

Results of Hydrogenolysis of ﬂiaminoketones

Compound Hydrogenated Hydrogenolysis Time Specificity fq{}ﬂydrogenolysis Productsa
h %
2N HC1 6N HCY
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General conditions: 0,3 g of aminoketone and 0,03 g of platinum dioxide (Anache-

mia Industries, Montreal, Canada} in 10 ml of hydrochloric acid at 0,002 atm
hydrogen pressure in a simple glass aparatus.
8)1golated products characterized by ir, nmr, and ms spectra as well as
by the elemental analysis.
b} According to Louis P, Reiff and Herbert S. Aaron ( Tetrahedren Letters, 1967,
2k, 2329) , 100K yield was achieved in 6N HCl at 50 psig hydrogen pressure
for 3 h in a Parr Hydrogenator,
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The data in the Table show that the hydrogenolysis of the keto group in simple
F-aminoketones system proceeds at the slowest rate due to the less stable boat
conformation of the piperidine ring of these ketones. The methyl groups 1ln posi-
tion t* or 2,2 and €,6 of these compounds do not influence the reaction time,

To gain more precise insight into the hydrogenoclysis mechanism, the reaction

wag also carried out in methanolic solution saturated with dry hydrogen chloride.
As it could be predicted,5 under these reaction conditions hemiketals are formed,
but these hemiketals do not undergo any further transformation. When the reac-
tion was carried out in methanolic solution at 2 - 6 molar ratio of HC10, and the
aminoketones, formation of 1 - 5% hydrogenolysis product was observed (the forma-
tion of the gem-diols was caused by water contained in 70% HClOQ).

13c_nur spectra of the F-aminoketones in 1-2N DC1 solution showed a double
amount of the signals for all carbons, due to the dynamie¢ state of equilibrium
between individual tautomers formed (Scheme, Ia* - Ie*), The natural consequence
of this equillbrium seems to be the formation of & hydrogen bond between the
N*-g group and the oxygen of axial hydroxyl of the gem-diol group, This kind of
hydrogen bond is consldered to be rather a weak one.6 However, the presence of
the easily polarizable hydrogen bond in the aqueocus reaction medium causes the
polarizability of the originally non-pelarizable hydrogen bond 7 N+-H...OH(a).
Assuming a very fast prototropy and the later elimination of the water molecule
(Scheme 1ot — Ic+$ Id"') followed by the quaternization of the nitrogen

@e*j, the formation of the carbinolammonium cation (Ie+) can be reasonably
suggested as shown in Scheme., The very aoctive guasl-covalent bond generated between
the nitrogen and the 3"-carbon in Ie" can be easily hydrolized, leading to the
mixture of tautomers: Id+, Ic+, Ib*, It can be assumed that in the active
cation{Ie+)under the ceonditions of catalytie hydrogenation (Pt-HZ) , both the
N-C and C-0H bonds underge hydrogenolytic cleavage, leading to the methylene
group (II - H'),

The ebove consideration leads to the assumption that the transfer of the pro-
ton via the hydrogen bond system of the gem-diols in aqueous solution in the
presence of strong ;Glu .8 the driving force for the discussed hydrogenolysis
procass.8 Consequently, it is assumed that the disruption of such a proton
transfer via hydrogen bond system should retain such & reaction. In the case of

reaction carried ocut in methanolic solution saturated with dry hydrogen chlori-




de, resulting in the formation of the hemiketals, one may expect a disruption of

proton transfer, In consequence no hydrogenolysis 1s observed,
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