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To all, whon, it may concern: 
Be it known that I, WILHELMI PIP, a sub 

ject of the Emperor of Germany, and a resi 
dent of Darmstadt, Germany, have invented 
a Process of Producing Piperidin, of which 
the following is a specification. 
Attempts have heretofore been made to 

produce piperidin from pyridin by the elec 
trolytic method, but without success. A defi 
nite process has already been proposed for 
this purpose-namely, to dissolve ten parts, 
by Weight, of pyridin in one hundred parts, by 
Weight, of ten per cent. sulfuric acid, and to 
Subject this solution to the action of the elec 
tric current, lead plates being used as cathodes 
and any desired insoluble material for the 
anodes. Nevertheless, the process was not 
successful, and other experiments have so far 
remained Without successful results. I have 
discovered, however, that piperidin can be 
successfully produced from pyridin by the 
electrolytic method if certain conditions si 
multaneously are observed. The conditions 
have more especial reference to, first, the 
quantity of the acid to be employed; second, 
the choice of the electrodes, and, third, the 
degrees of purity of the acids and the ma 
terials used in the operation. 

I have found that when there is too small 
a quantity of sulfuric acid no piperidin is 
produced, but that the yield (when other nec 
essary conditions are observed) will increase 
in proportion to the increase of the quantity 
of acid employed. For example, when one 
equivalent of pyridin to one equivalent of 
sulfuric acid (i. e., such quantity of acid ex 
actly sufficient to neutralize the pyridin) is 
employed no piperidin is produced. On the 
other hand, when, say, four or more equiva 
lents of acid are used to one of pyridin the 
yield is a very good one. I therefore deter 
mined that in order that the reaction be satis 
factory and the yield good the quantity of acid 
must be sufficient to leave a surplus or excess 
thereof throughout the duration of the reduc 
ing action. 
Although sulfuric-acid solutions of pyridin 

are here described and in practice will no 
doubt be generally employed, nevertheless 
other acids, such as muriatic acid, may be 
used to produce piperidin when the other 

necessary conditions herein described are ob 
served. 

I have found that there is a choice of ma 
terials to be used for the anode and also for 
the cathode. 
material for both electrodes. Furthermore, 
it is possible to use only certain other ma 
terials in this process of the electrodes, such 
as carbon, mercury, or silver. These mate 
rials are in this case equivalents to lead. I 
have also found that impure acids-i. e., 
acids which contain other metals than those 
which may be used as electrodes in this proc 
ess, or impure diaphragms, which yield to 
the solution salts of other metals than above 
mentioned-are injurious and interfere with 
the satisfactory working of the process. 
Therefore it is important to use pure mate 
rials. By “pure materials’ may be under 
stood any material whatever suitable for dia 
phragms. Consequently the invention is not 
limited to any particular substance. The 
material should not, however, contain any 
metals or metallic salts which can be brought 
into solution, thus impurifying the acid While 
the apparatus is in use. For instance, if 
clay diaphragms are used these should not 
contain any easily-decomposable silicates of 
iron or other easily-soluble iron salts, car 
bonates, &c., while at the same time the pres 
ence of undecomposable iron silicates is not 
considered injurious to the working of the 
process. 

If pyridin is subjected to electrolytic re 
duction under the conditions described, a very 
good yield of piperidin will be obtained. 
By way of example, the process may be 

carried out in the following manner: Ten 
kilograms of pyridin may be dissolved in one 
hundred and ten kilograms of Water and 
twenty-five kilograms of sulfuric acid of 65 

Lead is found to be a suitable 
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Baumé and electrolyzed with the use of lead 
electrodes in the cathodic cell of an electro 
lytic apparatus. The anodic cellis separated 
in a well-known manner from the cathodic 
cell by means of a diaphragm and contains 
a solution of five kilograms sulfuric acid of 
66 Baumé in fifty kilograms of water. Also 
without any diaphragm a solution often kilo 
grams of pyridin in one hundred and ten kilo 
grams of water and twenty-five kilograms of 
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sulfuric acid of 66 Baumé may be subjected electric current through the solution with the 
to the action of the electric current. Such 
method is, however, not so advantageous as 
in the use of anodic cells separated from the 
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cathodic cells. In both cases the density of 
Current is 4.5 amperes for each square deci 
meter cathodic surface; but the same can 
also be less or greater without any disadvan 
tage. 

Piperidin has heretofore been obtained by 
the reduction by means of sodium in alco 
holic solution. 
My process has the advantage of great sim 

plicity, cheapness, and is technically easy 
and safe. d 

I claim as my invention 
1. The process herein described of produc 

ing piperidin from pyridin, consisting in dis 
solving the pyridin in such a quantity of pure 
acid that at least three equivalents of acid 
are used to one of pyridin, and passing an 

aid of suitable electrodes, substantially as set 
forth. 

2. The process herein described of produc 
ing piperidin from pyridin consisting in dis 
solving the pyridin in such a quantity of pure 
acid that at least three equivalents of acid 
are used to one of pyridin, putting this solu 
tion of pyridin in the cathodic cell of an elec 
trolytic apparatus, separated from the anodic 
cell by a diaphragm of pure material, and 
passing a current of electricity through the 
solution with the aid of suitable electrodes, 
Substantially as set forth. 
In testimony whereof I have signed my 
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name to this specification in the presence of 
two subscribing witnesses. 

WILHELMI FIP. 
Witnesses: 

DEAN B. MASON, 
JEAN GRUND. 

  


