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The selective hydrogenation of the pyridine ring in polynuclear aromatic systems to the piperidine
ring is important not only from the theoretical, but also from the preparative standpoint, since aryl-sub-
stituted piperidines, which are either potential physiologically active compounds or the starting substances
for their synthesis, can be obtained by this route in quantitative yield, In order to study whether selective
hydrogenation of the pyridine ring can be effected we employed the recently obtained 2,5-dimethyl-4-tri-
phenylsilylpyridine (I) [1] as the model compound.

Information is absent in the literature on the behavior of organosilicon compounds in a H, atmo-
sphere at high temperatures and pressure in the presence of sulfide catalysts, It is only known that tetra-
organosilanes undergo hydrogenolysis at 350-490° in the presence of H, [2, 3]. Previously it was established
that reductive N-alkylation is the main reaction in the presence of Re,S, and ethanol during the hydrogena-
tion of pyridine [4], picolines and lutidines [5], 3-methyl-2-azofluorene, 3-methyl-2-azofluorenone, and
3-methyl-9-phenyl-2~azo-9-fluorenol [6]. Only the pyridine ring undergoes reduction in the azofluorenes,

Reductive N-alkylation of the pyridine ring, without involving the phenyl radicals attached to silicon,
occurs when (f) is hydrogenated in ethanol in the presence of 10% of Re,S; when based on the weight of (I)
(270°, 6 h, or 3 h at 300°; initial H, pressure, 140 atm). Here hydrogenolysis and other side reactions
fail to take place, and a mixture of two geometric isomers of 2,5-dimethyl-1-ethyl-4~triphenylsilylpiper-
idine (I) is formed in a ratio ~3:1 in quantitative yield. The Pt and Pd sulfides are less active than Re,S,.
Employing the method of differential-thermal analysis (DTA) [4], it was established that H,8 is formed on
the Re,8, surface in the presence of Hy, and the specific action of Re,S; and its high activity in the reaction
for the hydrogenation of the pyridine ring is evidently associated with this., In the presence of acid centers
on the catalyst surface it is possible for them to react with the nitrogen of the pyridine ring, thus leading
to the formation of intermediate pyridinium complexes, which are easily hydrogenated. It is known that it
is the salts, rather than the pyridine bases themselves, that are hydrogenated more easily [7, 8].

It is possible that the specific action of Re,S;, when compared with that of the Pt and Pd sulfides, is
associated with the fact that rhenium, in contrast to Pt and Pd, can be present in the sulfides in the 4+ and
2+ states [9].

EXPERIMENTAL METHOD

The experiments were run in an autoclave as described in [10]; the information on the catalysts is
also given there. The isolated (II) isomers were characterized by the elemental analysis, and by the IR
and NMR spectra. The IR spectra were obtained on the UR-20 instrument as Nuajol mulls, while the NMR
spectra were obtained on a HA-100D spectrometer in CCl; solution, using TMS as the standard.

Into the autoclave were charged 6 g of (I), 0.6 g of rhenium heptasulfide, and 50 ml of absolute al-
cohol, The reaction time was 3 h, the temperature was 300°, and the initial H, pressure was 140 atm,
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After cooling the reaction mass the catalyst was filtered and washed repeatedly with alcohol. The alcohol
was distilled off, and the residue (5.87 g) was separated on a column (23 X 760 mm) packed with Al,Oq (II
activity), using an ethyl acetate —hexane mixture (1:15 by volume) for elution. We isolated: a) 0.78 g of
the (II) isomer with Rf 0.56 (Al,O,, II activity, 1:3 ethyl acetate —hexane), Infrared spectrum (v, em-l):
2796 s (NCyH;), 1587 w (aromatic C=C bonds), 1425 s and 1108 v. s. (SiC;H;). NMR spectrum (3, ppm):
2.25 (CH, quartet in NCyH;), 0.72-1.00 (multiplet, 9H, CH, groups). Hydrochloride, mp 244-245° (ethyl
acetate—acetone), Found: C 74.1; H 8.3; N 3.3; C1 8.3; 8i 6.2%. CyqHyNSi-HCl. Calculated: C 74.4; H 7.8;
N 3.2; Cl 8.2; 8i 6.4%. Picrate, mp 193.5-195" (alcohol—acetone). Found: N 9.5%. C,;Hg3NSi - C,H;N,0;.
Calculated: N 9.3%; b) 2.3 g of the (II) isomer with R¢ 0.46. Infrared spectrum (v, cm-l): 2790 s (NC,H;),
1591 w (aromatic C=C bonds), 1428 and 1110 v.s SiCgH;).

Hydrochloride, mp 198.5-200° (ethyl acetate —acetone). Found: C 74.1; H 3.2; N 3.1; C1 7.9; Si 6.8%.
CyHggNSi - HCL. Calculated: C 74.4; H 7.8; N 3.2; C1 8.2; Si 6.4%. Picrate, mp 182-183.5° (alcohol —acetone).
Found: N 9.2%. CyHgaNSi- C;HyN;Oq. Calculated: N 9.3%. In addition, we isolated 2.5 g of mixed (II) iso-
mers,

CONCLUSIONS

The Re,S; catalyst was proposed, and optimum conditions were established, for the selective hy-
drogenation of the pyridine ring in 2,5-dimethyl-4-triphenylsilylpyridine and its subsequent N~ethylation
with ethanol, withoutinvolving the phenyl radicals attached to silicon. The Pt and Pd sulfides are less
active under analogous conditions.
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