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The present invention relates to a group of compounds 
which are 4-alkanoyl derivatives of 1-piperazinealkan 
amides. In particular, it relates to a group of compounds 
having the following general formula 

- - R-(-x N-alk--N 
/ N 

R 
(CH3) 

wherein m is a whole number between 0 and 4 inclusive; 
Alk is lower alkylene; R is an aliphatic hydrocarbon 
group containing from 1 to 29 carbon atoms; and R' and 
R’ are each selected from the group consisting of hydro 
gen, lower alkyl, phenyl, and substituted phenyl. R' and 
R' can further be combined to give, with the connecting 
nitrogen, a cyclic amine. 
The lower alkylene radicals referred to above contain 

up to six carbon atoms and can be exemplified by groups 
such as methylene, ethylene, propylene, and trimethylene. 
Particularly preferred are those compounds in which low 
er alkylene is ethylene. 

Since R is an aliphatic hydrocarbon group containing 
up to 29 carbon atoms, RCO- represents an acyl radical 
containing up to 30 carbon atoms. The hydrocarbon por 
tion of this acyl radical can be a straight-chain saturated 
hydrocarbon group so that examples of acyl would then 
be acetyl, propionyl, butyryl, hexanoyl, octanoyl, deca 
noyl, lauroyl, myristoyl, palmitoyl, stearoyl, and similar 
straight-chain alkanoyl groups containing up to 30 carbon 
atoms. R can also be a branched-chain alkyl radical; ex 
amples of acyl radicals involving this type of group are 
2-ethylbutyryl and 2-heptyloctanoyl. R can further con 
tain 1 or more double or triple bonds. This would give 
acyl radicals such as oleoyl, 2-octynoyl, and 10-undecy 
noyl. 
The lower alkyl radicals referred to above as values for 

R’ and R' contain up to 6 carbon atoms. Examples of 
such groups are methyl, ethyl, propyl, isopropyl, and the 
like. When R and R' are substituted phenyl, the substitu 
ents can be 1 or more methyl, halogen, or alkoxy radicals. 
In this case, halogen includes fluorine, chlorine, bromine, 
and iodine. Examples of alkoxy would include methoxy 
and ethoxy. Thus, examples of substituted phenyl groups 
are tolyl, Xylyl, fluorophenyl, chlorophenyl, methoxy 
phenyl, and ethoxyphenyl. R' and R' can further be com 
bined with the connecting nitrogen atom to give a cyclic 
amine. In this case, -NR'R' would be a cyclic amino 
group such a 1-pyrrolidinyl, piperidino, and morpholino. 

Although the formula presented above shows the com 
pounds only as substituted piperazines, the present inven 
tion also encompasses the corresponding homopiperazines. 
That is, the present invention also includes those com 
pounds in which a homopiperazine ring replaces the piper 
azine ring of the general formula. 
The organic bases of this invention form pharmaceu 

tically acceptable, non-toxic, acid addition salts with a 
variety of organic and inorganic acids. Such salts are 
formed with acids such as sulfuric, phosphoric, hydro 
chloric, hydrobromic, hydriodic, sulfamic, citric, lactic, 
maleic, malic, oxalic, succinic, tartaric, cinnamic, acetic, 
benzoic, gluconic, ascorbic, and related acids. 
The compounds of the present invention are useful be 

cause of their pharmacological properties. In particular, 
they are useful because of their anti-ulcer activity. This 
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is demonstrated by the fact that they decrease acid secre 
tion and inhibit ulceration in the Shay rat. However, they 
are not ganglion blocking agents. Furthermore, the pres 
ent compounds inhibit corticoid-induced ulcers and, in 
particular, ulcers induced by prednisolone. 
The present compounds also possess anti-inflammatory 

activity which is demonstrated by a phenylbutazone-like 
effect on edematous conditions. They also possess anti 
biotic activity against a variety of organisms. Thus, they 
inhibit the growth of bacteria such as Diplococcus 
pneumoniae, protoza such as Tetrahymena gellei, and 
algae such as Chlorella vulgaris. They also inhibit ger 
mination of seeds of Trifolium. 
Two approaches are available for the synthesis of com 

pounds of the present invention. Thus, a piperazine 
alkanamide of the formula 

- - 
EN N-Alk-C-N 

Yp, 
wherein m, Alk, R', and R' are defined as above is re 
acted with an appropriate acid chloride or anhydride to 
give the desired disubstituted piperazine. The reaction is 
carried out, with heating, in an inert solvent such as 
acetone or 2-butanone, Optionally, a tertiary amine such 
as triethylamine can be present in the reaction mixture 
to react with hydrogen chloride formed in the reaction. 

In an alternate procedure, a monoacylpiperazine of 
the formula 

wherein m and R are defined as above is reacted with a 
haloalkanamide of the formula 

R 
/ Falogen-Alk-CO-N 

YR, 
wherein Alk, R', and R'' are defined as above and halogen 
is preferably chlorine. This reaction is carried out with 
some heating in an inert solvent such as dimethylform 
amide. An inorganic base such as sodium bicarbonate can 
further be present in the reaction mixture to react with 
the hydrogen chloride formed. For those compounds in 
which Alk is ethylene, an appropriate acrylamide can be 
used in place of the halopropionamide. In this case, the 
acrylamide is refluxed with monosubstituted piperazine 
to give the desired compound. 
The following examples are presented to further illus 

trate the present invention; they should not be construed 
as limiting it in spirit or in scope. In these examples, 
quantities are indicated in parts by weight unless parts 
by volume are specified and temperatures are indicated 
in degrees centigrade ( C.). The relationship between 
parts by weight and parts by volume is the same as that 
between grams and milliliters. 

Example 1 
To a solution of 86.0 parts of piperazine in 240 parts 

of ethanol there are added 71.1 parts of acrylamide 
as a slurry in 240 parts of ethanol. This addition is car 
ried out over a period of 15 minutes. Some precipitate 
is present at the end of the addition, but the mixture 
is stirred and heated at 75-85 C. for an additional 20 
hours. The hot mixture is filtered to remove the solid and 
the filtrate is cooled and then filtered to remove additional 
precipitate. The resultant filtrate is then concentrated 
under reduced pressure and the residual solid concentrate 
is heated at 90° C. under high vacuum to sublime out un 
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reacted piperazine. The remaining residue is then purified 
by sublimation at 100° C. under reduced pressure. The 
product obtained in this way is 1-piperazinepropionamide 
and it melts at about 125 C. 

Example 2 
A solution of 25.6 parts of 1-acetylpiperazine and 15.6 

parts of acrylamide in 480 parts of ethanol is heated at 
reflux for 18 hours. The resultant mixture is treated with 
charcoal and filtered, hot and the solvent is evaporated 
from the filtrate under reduced pressure. 20 parts of the 
resultant crude product are mixed with 80 parts of 2 
butanone and heated and then 17 parts by volume of 
6 N hydrogen chloride in 2-propanol is added. Then, 
160 parts of 2-propanol is added to the boiling mixture. 
Heating is continued for an additional 2 hours while 
ethanol is added until complete solution is obtained. The 
solution is then treated with charcoal and filtered and 
the filtrate is concentrated and cooled. The solid which 
forms is separated by filtration and dried at 50° C. 
under reduced pressure to give 4-acetyl-1-piperazine 
propionamide hydrochloride melting at about 172-173° C. 

Example 3 
A solution of 10.9 parts of lauroyl chloride in 80 

parts of 2-butanone is added to a hot mixture of 7.9 
parts of 1-piperazinepropionamide in 80 parts of 2-bu 
tanone. The resultant mixture is heated for about 5 
minutes and then allowed to stand at room temperature 
for 4 hours. The mixture is then filtered to separate the 
precipiate which is then washed with 2-butanone and 
dried under vacuum. 15.7 parts of this solid are heated 
with 240 parts of 2-propanol and filtered, and the funnel 
is washed with hot 2-propanol. The resultant filtrate is 
reheated and then filtered again and the new filtrate is 
concentrated to about one half the original volume. The 
precipitate which forms on standing is separated by fil 
tration and redissolved in 320 parts of 2-propanol. The 
resultant mixture is filtered and the filtrate is concentrated. 
The concentrate is allowed to stand at room temperature 
and the precipitate which forms is separated by filtration 
and dried at 80° C. under vacuum. The product obtained 
in this way is 4-lauroyl-1-piperazinepropionamide hydro 
chloride melting at about 198-199 C. The free base of 
this compound has the following formula 

O 

CH3(CH2) 10-C-N N-CH2CH2CONE 
N-1 
Example 4 

To a solution of 5.6 parts of 1-piperazinepropionamide 
in 40 parts of propanol there is added a solution of 9.7 
parts of palmitoyl chloride in 80 parts of 2-butanone. A 
precipitate forms immediately but the mixture is first 
stirred and heated to boiling before it is allowed to cool 
to room temperature and then filtered. The resultant 
precipitate is then heated with 400 parts of 2-propanol 
and the hot mixture is filtered to remove some solid. The 
filtrate is then concentrated to about one fifth the 
original volume and it is allowed to stand at room tem 
perature. The solid which forms is separated by filtration 
and dried at 80° C. under reduced pressure. The product 
thus obtained is 4-palmitoyl-1-piperazinepropionamide 
hydrochloride melting at about 194-196° C. 

Example 5 
A mixture of 16.3 parts of octanoyl chloride, 15.7 

parts of 1-piperazinepropionamide, 10 parts of triethyl 
amine, and 400 parts of acetone is stirred and refluxed for 
14 hours. The hot mixture is then filtered and the solvent 
is evaporated from the filtrate under reduced pressure. The 
resultant residue is warmed with water and the mixture 
obtained is extracted with methylene chloride. The methyl 
ene. chloride solution is dried with potassium carbonate 
and filtered and the solvent is evaporated under reduced 
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4. 
pressure. The solid residue is dissolved in 80 parts of 
warm 2-butanone and 10 parts by volume of 6.7 N hydro 
gen chloride in 2-propanol is added. The precipitate which 
forms is separated and recrystallized from 2-propanol to 
give 4-octanoyl-1-piperazinepropionamide hydrochloride 
melting at about 195 C. 

Example 6 
A mixture of 30.3 parts of stearoyl chloride, 15.7 parts 

of 1-piperazinepropionamide, and 10 parts of triethyla 
mine in 400 parts of acetone is stirred and refluxed for 
16 hours. The resultant mixture is allowed to cool and 
10 parts by volume of 50% sodium hydroxide solution 
is added. The solvent is then evaporated under reduced 
pressure and the residual solid is mixed with 640 parts 
of methylene chloride and filtered. The filtrate is washed 
twice with water and dried over potassium carbonate, 
and the solvent is evaporated under reduced pressure. 
The resultant solid is recrystallized from 2-butanone and 
then dried under reduced pressure at 80° C. to give 4 
stearoyl-1-piperazinepropionamide melting at about 97 
98 C. 

Example 7 
A mixture of 30.5 parts of 1-lauroylpiperazine, 10.6 

parts of ce-chloroacetamide, and 10 parts of sodium bi 
carbonate in 240 parts of dimethylformamide is stirred 
and refluxed for 5 hours. The mixture is filtered hot and 
the solvent is evaporated from the filtrate under reduced 
pressure. The solid residue is then stirred with 160 parts 
of boiling 2-propanol and the resultant hot mixture is 
filtered. The filtrate is concentrated to about one half the 
original volume and cooled and the precipitate which 
forms is separated by filtration and dried under reduced 
pressure. The product obtained in this way is 4-lauroyl-1- 
piperazineacetamide melting at about 124° C. This com 
pound has the following formula 

O 
1 N 

CH3(CH2)10-C-N : N-CH2CONH2 

Example 8 
A mixture of 26 parts of 1-lauroylpiperazine, 9.2 parts 

of a-chloro-N-methylacetamide, and 10 parts of sodium 
bicarbonate in 380 parts of dimethylformamide is stirred 
and refluxed for 4 hours. The resultant mixture is filtered 
hot and the solvent is evaporated from the filtrate under 
reduced pressure. The residual oil solidifies on standing 
and is dissolved in 110 parts of ethyl acetate. This solu 
tion is treated with charcoal; a crystalline solid forms 
in the resulting solution and is separated by filtration and 
then dried under reduced pressure at 80° C. The product 
obtained in this way is 4-lauroyl-N-methyl-1-piperazine 
acetamide melting at about 85-86 C. This compound has 
the following formula 

O 
| 

CH3(CH2) 10-C-N N-CE-CONII-CE 

Example 9 
8.5 parts of ox-chloroacetanilide, 15.2 parts of 1-lauroyl 

piperazine, and 5 parts of sodium bicarbonate in 380 
parts of dimethylformamide are stirred and heated slowly 
to about 147 C. The mixture is then allowed to cool to 
room temperature and then filtered. The solvent is evap 
orated from the filtrate under reduced pressure and the 
residual oil is dissolved in 330 parts of methylene chlo 
ride. The resultant solution is washed twice with water 
and dried over potassium carbonate, and the solvent is 
evaporated from the filtrate under reduced pressure. The 
resultant residue is crystallized from ethyl acetate and 
the solid product obtained is dried under reduced pres 
sure to give 4-lauroyl-N-phenyl-1-piperazineacetamide 
melting at about 64° C. 
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Example 10 
A mixture of 10.7 parts of ox-chloro-4-ethoxyacetanilide, 

15.2 parts of 1-lauroylpiperazine, and 5 parts of sodium 
bicarbonate in 380 parts of dimethylformamide is stirred 
and heated at reflux for 4 hours. The hot mixture is filtered 
and the solvent is evaporated from the filtrate under 
reduced pressure. The resultant residue is recrystallized 
from ethyl acetate and then dried to give 4-lauroyl-N-(4- 
ethoxyphenyl)-1-piperazineacetamide melting at about 
94 C. 

Example II 
The procedure of Example 10 is repeated using 30.5 

parts of 1-lauroylpiperazine, 12.2 parts of a-chloro-N- 
ethylacetamide, 10 parts of sodium bicarbonate and 240 
parts of dimethylformamide. The product obtained is 
4-lauroyl-N-ethyl-1-piperazineacetamide melting at about 
61° C. 

Likewise, the reaction of 1-lauroylpiperazine with az 
chloro-3-methylacetanilide, ox-chloro - 4 - methoxyacetani 
lide, and ox-chloro-4-fluoroacetanilide according to the pro 
cedure described in Example 10 gives the corresponding 
piperazineacetamide in each instance. 

Example 12 
A mixture of 10.2 parts of a,4-dichloroacetanilide, 13.4 

parts of 1-lauroylpiperazine, and 5 parts of sodium bi 
carbonate in 240 parts of dimethylformamide is heated 
and stirred at reflux for 2 hours. The mixture is filtered 
hot and the solvent is evaporated from the filtrate under 
reduced pressure. The residue is stored in the cold where 
upon crystals form. The precipitate is then separated by 
filtration and dried under reduced pressure to give 4 
lauroyl-N-(4-chlorophenyl)-1-piperazineacetamide melt 
ing at about 89 C. This compound has the following 
formula 

O O 
M N | CH3(CH2) 10-C-N -CH(-NH-( )-ci N-1 

Example 13 
A mixture of 9.9 parts of ot-chloro-2,6-dimethyl 

acetanilide, 13.4 parts of 1-laurolypiperazine, and 5 parts 
of sodium bicarbonate in 240 parts of dimethylforma 
mide is stirred and refluxed for 2 hours. The hot mixture 
is filtered and the solvent is evaporated from the filtrate 
under reduced pressure. The residual oil is dissolved 
in 180 parts of hot ethyl acetate and filtered to remove 
some inorganic materials. The solution is concentrated to 
about one half the original volume and diluted with 65 
parts of n-hexane. 8 parts by volume of 6.7 N hydrogen 
chloride in 2-propanol are added and a precipitate forms 
immediately. It is separated by filtration and heated with 
120 parts of 2-butanone. The hot mixture is filtered and 
the insoluble solid is dried under reduced pressure to 
give 4 - lauroyl - N-(2,6-dimethylphenyl)-1-piperazine 
acetamide hydrochloride melting at about 170° C. 

Example 14 
To a mixture of 15.7 parts of 1 - piperazinepro 

pionamide in 400 parts of 2-butanone there are added, 
portionwise, 13.5 parts of 2-ethylbutyryl chloride. After 
about 1 hour of heating, 400 parts of methanol are added 
portionwise to the mixture to bring about almost com 
plete solution of any solid. The hot mixture is then fil 
tered and cooled and the cooled mixture is filtered again. 
The filtrate is then concentrated under reduced pressure 
and the concentrate is diluted with 2-butanone. The solid 
which forms is separated by filtration and then heated 
with 320 parts of ethanol. A slight excess of isopropanolic 
hydrogen chloride is added to the hot mixture which is then 
filtered. The filtrate is then diluted with 320 parts of 2 
propanol and filtered hot. The resultant precipitate is 
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1 - piperazinepropionamide hydrochloride melting at 
about 240 C. 

Example 15 
8.9 parts of 2-heptyloctanoic acid and 20 parts by 

Volume of thionyl chloride in 175 parts of toluene are 
heated at reflux for 4 hours. Low boiling materials are 
removed under reduced pressure. The residual acid chlo 
ride is then dissolved in 40 parts of 2-butanone and added 
to a solution of N,N-dimethyl-1-piperazineacetamide in 
40 parts of 2-butanone. A precipitate forms, but the mix 
ture is stirred and heated before it is again cooled and 
filtered. The filtrate is then concentrated under reduced 
pressure to give a residual syrup which is dissolved in 300 
parts of Warm water and treated with charcoal. The 
filtered solution is then made alkaline with sodium hy 
droxide solution and extracted with methylene chloride. 
The methylene chloride extract is dried with potassium 
carbonate and then concentrated to give a residual oil. 
This oil is dissolved in 2-butanone and mixed with a slight 
excess of hydrogen chloride in 2-propanol. The solvent is 
evaporated from the resultant solution and the residual 
solid is heated with 55 parts of ethyl acetate and then 
filtered. A crystalline solid forms in the filtrate and it is 
separated and dried at 80 C. under reduced pressure. 
The product obtained in this way is 4-(2-heptyloctanoyl)- 
N,N-dimethyl-1-piperazineacetamide hydrochloride. 

Example 16 
A mixture of 15.0 parts of oleoyl chloride, 7.9 parts 

of 1-piperazinepropionamide, and 200 parts of 2 
butanone is heated to reflux with stirring. The mixture is 
cooled to room temperature and then filtered and the 
separated precipitate is sucked as dry as possible, washed 
with 2-butanone, and finally dried under reduced pres 
sure. The resultant solid is heated with 480 parts of 
ethanol and the solution is cooled to room temperature 
and filtered to remove some insoluble solids. Hydrochlo 
ric acid is then added to the filtrate which is treated 
with charcoal, concentrated to about one third the 
original volume, and cooled. The precipitate which 
forms is separated by filtration and dried under reduced 
pressure to give 4-oleoyl-1-piperazinepropionamide hy 
drochloride. 
What is claimed is: 
1. A compound of the formula 

wherein Alk is lower alkylene; R is selected from the 
group consisting of alkyl and alkenyl containing up to 
17 carbon atoms; R' is selected from the group consist 
ing of hydrogen, lower alkyl, phenyl, tolyl, xylyl, halo 
phenyl, and alkoxyphenyl; and R' is selected from the 
group consisting of hydrogen and lower alkyl. 

2. A compound according to claim 1 which has the 
formula 

O O 
- Alkyl-3-N N-alk-i-Nil, 
Y-1 

wherein Alkyl contains up to 17 carbon atoms and AIk is 
lower alkylene. 

3. A compound according to claim 1 which has the 
formula 

O O 
/ N Alkyl-C-N N-CH2C H-5 -NH2 

dried under reduced pressure to give 4-(2-ethylbutyryl)- 75 wherein Alkyl contains up to 17 carbon atoms. 
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4. A compound according to claim 1 which is 4-oc 
tanoyl-1-piperazinepropionamide. 

5. A compound according to claim 1 which is 4 
lauroyl-1-piperazinepropionamide. 

6. A compound according to claim which is 4 
palmitoyl-1-piperazinepropionamide. 

7. A compound according to claim 1 which is 4 
lauroyl-N-methyl-1-piperazineacetamide. 

8 
8. A compound according to claim 1 which is 4 

lauroyl-N-phenyl-1-piperazineacetamide. 
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