
6                                     1,047,935 ethyl ether is added slowly
to a stirred suspen-         EXAMPLE 31 sion  of 10  grams of lithium
aluminum   Preparation of 1 - (3 - Dimethylaminopropyl)- hydride in 500 ml.
of dry diethyl ether. After    4-(6-phenanthridinyl)piperazine trimaleate
65 addition is complete, the excess hydride is    The subject compound is
prepared essen- 5  destroyed by the careful addition of water. The  tially
by the procedure of Example 14, an ether layer is removed and concentrated
under  equimolar quantity of 6-chlorophenanthridine reduced pressure to
yield the 1 - (4 - amino-  replacing the 4 - chloro - 6 - methoxyquino-
butyl) - 4 - benzylpiperazine. This compound  line. The compound is a white
crystalline solid  70 is dissolved in 200 ml. of 90%  formic acid,  melting
at 155-157[err]C. 10  an excess of 37% formaldehyde solution added and the
mixture then refluxed for several                EXAMPLE 32 hours. The
reaction mixture is then cooled,  Preparation of 1 - (3 -
Dimethylaminopropyl)- made alkaline, and extracted with diethyl  4 - (1,3,4
- thiadiazol - 2 - yl)piperazine di- ether. The ether is removed under
reduced                   maleate                  75 15  pressure, leaving
the 1 - benzyl - 4 - (4 - di-    The subject compound is prepared essen-
methylaminobutyl)piperazine. This compound  tially by the procedure of
Example 14, an is dissolved in ethanol, 500 mg. of platinum   equimolar
quantity of 2 - bromo - 1,3,4 - thia- oxide added, and the mixture
subjected to  diazole replacing the 4 - chloro - 6 - methoxy- hydrogenation
under pressure until the benzyl  quinoline. The subject compound is
recovered  80 20  group is completely removed. Removal of  and melts at
157[err]-160[err]. the catalyst by filtration and the solvent under reduced
pressure leaves the 1 - (4 - dimethyl-           EXAMPLE 33
aminobutyl)piperazine as a viscous oil.    Preparation of 1 - (3 -
Dimethylaminopropyl)- 4 - (4 - quinolinyl - 1 - oxide)piperazine EXAMPLE 27
This compound is prepared by the general 85 25  Preparation of 1 - (4 -
Dimethylaminobutyl) -  method of Example 1, an equimolar quantity trans 2,5
- dimethylpiperazine      of 4 - chloroquinoline - 1 - oxide replacing the
This compound is prepared according to the  4,7 - dichloroquinoline. The
compound  is general method of Example 26, an equimolar  isolated as the
trimaleate melting at 118- quantity of 1 - benzyl - 4 - (3 - cyanopropyl) -
120[err].                              90 30  trans 2,5 -
dimethylpiperazine replacing the              EXAMPLE 34 1 - benzyl - 4 -
(3 - cyanopropyl)piperazine.  Preparation of 1 - (3 - Dimethylaminopropyl)-
The subject compound is recovered.           4 - (4 - quinolinyl)piperazine
trimaleate This compound is prepared by the general EXAMPLE 28
method of Example 1, an equimolar quantity  95 Preparation of 1 - (7 -
Chloro - 4 - quino-  of 4 - chloroquinoline replacing the 4,7-di- 35
linyl) - 4 - (4 - dimethylaminobutyl) - trans  chloroquinoline. The
isolated compound melts 



2,5 - dimethylpiperazine trimaleate   at 158[err]-9[err]. This compound is
prepared by the general               EXAMPLE 35 method of Example 1, an
equimolar quantity  Preparation of 1 - (6 - Chloro - 2 - pyrazinyl)- 100 of
1 - (4 - dimethylaminobutyl) - trans 2,5-  4 - (3 -
dimethylaminopropyl)piperazine di- 40  dimethylpiperazine replacing the 1 -
(3 - di-               maleate methylaminopropyl)piperazine. The compound
This compound is prepared by the method is isolated as the trimaleate.
described in Example 1 except that an equi- molar quantity of
2,6-dichloropyrazine is used  105 EXAMPLE 29                  instead of
the 4,7-dichloroquinoline. It melts Preparation of 1 - (9 - Acridinyl) - 4
- (3 -  at 168[err]-170[err]. 45        dimethylaminopropyl)piperazine
EXAMPLE 36 This compound is prepared by the method  Preparation of 1 - (3 -
Dimethylaminopropyl)- of Example 14, an equimolar quantity of 9-     4 -
phenylpiperazine trihydrochloride  110 chloroacridine replacing the 4 -
chloro - 6 -    A mixture of 32.4 g. (0.2 mole) of 1- methoxyquinoline. The
product of the ex-  phenylpiperazine, 40 g. (0.25 mole) of 3-di- 50  ample
is a greenish-yellowish solid melting  methylaminopropyl chloride
hydrochloride, 50 at 100[err]-102.                               g. (0.6
mole) of sodium bicarbonate and 250 EXAMPLE 30                  ml. of
ethanol is stirred at reflux for sixteen  115 Preparation of 1 - (4,6 -
Diamino - 1,3,5 -  hours. The inorganic salts are removed by triazin - 2 -
yl) - 4 - (3 - dimethylamino-  filtration. Removal of the ethanol in vacuo
55              propyl)piperazine              gives a viscous oil, which
is subjected to The subject compound is prepared essen-  vacuum
distillation at 3 mm of pressure. The tially by the procedure of Example
14, an  1 - (3 - dimethylaminopropyl) - 4 - phenyl- 120 equimolar quantity
of 2 - chloro - 4,6 - di-  piperazine is collected at 180[err]-182[err]C.
amino - 1,3,5 - triazine replacing the 4-    A sample of the free base
dissolved in dry 60  chloro - 6 - methoxyquinoline. The product  ether and
treated with dry hydrogen chloride of the example is a white solid melting
at  in isopropanol gives the trihydrochloride salt, 99[err]
melting at 235[err]-240[err]C. with decomposition. 125    1,047,935
7 EXAMPLE 37                                 EXAMPLE 41                  65
Preparation of 1 - (3 - Chlorophenyl) - 4 -  Preparation of trans 2,5 -
Dimethyl - 1 - (3 - dimethylaminopropyl)piperazine dimale-  (3 -
dimethylaminopropyl) 4 - (4 - nitro- ate
phenyl)piperazine dihydrochloride 5    The subject compound is prepared
essen-    This compound is prepared by the method tially by the procedure
of Example 36, an  of Example 38, an equimolar quantity of trans  70 



equimolar quantity of 1 - (3 - chlorophenyl)-  2,5 - dimethyl - 1 - (3 -
dimethylamino- piperazine dihydrochloride replacing the 1-
propyl)piperazine replacing the 1 - (3 - di- phenylpiperazine. The compound
is obtained  methylaminopropyl)piperazine. The product is 10  as a white
solid, melting at 172-173[err]C.  recovered as shown in Example 38. with
decomposition.                                       EXAMPLE 42
75 EXAMPLE 38                  Preparation of 1 - (3 - Benzylmethylamino-
Preparation of 1 - (3 - Dimethylaminopropyl)-  propyl) - 4 - (4
nitrophenyl)piperazine di- 4 - (4 - nitrophenyl)piperazine  dihydro-
hydrochloride chloride                     This compound is prepared by the
method A mixture of 17.1 g. (0.1 mole) of 1-(3-  of Example 38, an
equimolar quantity of 1-(3-  80 dimethylaminopropyl)piperazine and 15.75 g.
benzylmethylaminopropyl)piperazine replacing (0.1 mole) of
p-nitrochlorobenzene is heated  the 1 - (3 -
dimethylaminopropyl)piperazine. in an oil bath (150[err]-160[err]C.) for
one hour.  The product as the dihydrochloride salt is 20  The reaction
mixture is then cooled and dis-  recovered as described in Example 38.
solved in 200 ml. of methanol. Addition of                EXAMPLE 43
85 15 ml. of 8N methanolic hydrogen chloride  Preparation of 1 - (4 -
Dimethylaminobutyl)- precipitates a hygroscopic yellow solid, which  4 - (4
- nitrophenyl)piperazine  dihydro- after recrystallization from ethanol,
melts at              chloride 25  263[err]C. with decomposition.
This compound is prepared by the method EXAMPLE 39                  of
Example 38, an equimolar quantity of  90 Preparation of 1 - (4 -
Acetamidophenyl)-  1 - (4 - dimethylaminobutyl)piperazine re- 4 - (3 -
dimethylaminopropyl)piperazine di-  placing the 1 - (3 -
dimethylaminopropyl)- maleate                   piperazine. Following
completion of the re- 30    Fifty-three grams (0.18 mole) of 1-(3-di-
action, the compound is recovered as the di- methylaminopropyl) - 4 - (4 -
nitrophenyl)-  hydrochloride salt.                      95 piperazine
(Example 37) is suspended in 750               EXAMPLE 44 ml. of ethanol
and reduced to the 4-amino-  Preparation of 1 - (3 - Dimethylaminopropyl)-
phenyl derivative by hydrogenation in the      4 - phenylpiperazine
trimethosulfate 35  presence of platinum oxide. The free amine is    A
solution of 8 grams of 1 - (3 - dimethyl- converted to the
tetrahydrochloride by the  aminopropyl) - 4 - phenylpiperazine in 400  100
addition of hydrochloric acid.             ml. of dry acetone is stirred as
12 ml. of di- A mixture of 12.3 g. (0.03 mole) of 1-(4-  methyl sulfate is
slowly added. After a few aminophenyl) - 4 - (3 - dimethylaminopropyl)-
hours, a heavy oil separated out. The acetone 40  piperazine
tetrahydrochloride, 10.0 g. (0.12  is decanted, and the oil dissolved in 50
ml. mole) of sodium  acetate, 6 ml. (excess) of  of ethanol. Addition of
200 ml. of diethyl 105 acetic anhydride and 150 ml. of glacial acetic
ether precipitates a white oil that slowly acid is refluxed for 6 hours.
The inorganic  crystallizes on prolonged storage at - 10[err]C. salts are
filtered off and the filtrate is taken  The product is separated by
filtration from the 



45  to dryness. The crude 1 - (4 - acetamido-  ether. phenyl) - 4 - (3 -
dimethylaminopropyl)piper-             EXAMPLE 45                  110
azine is dissolved in ethanol and heated with  Preparation of trans 2,5 -
Dimethyl - 1 - an ethanol solution of 12.0 g. (0.1 mole) of  (4 -
dimethylaminobutyl) - 4 - (4 - nitro- maleic acid. The precipitated
dimaleate is      phenyl)piperazine dihydrochloride 50  recrystallized from
methanol. It then melts at    This compound is prepared by the method
147-149[err]C., with decomposition.           of Example 38, an equimolar
quantity of trans 115 EXAMPLE 40                  2,5 - dimethyl - 1 - (4 -
dimethylaminobutyl)- Preparation of 1 - (3 - Dimethylaminopropyl)-
piperazine replacing the 1 - (3 - dimethyl- 4 - (2,3,6 -
trinitrophenyl)piperazine hydro-  aminopropyl)piperazine. The product is
re- 55                   chloride                  covered as shown in
Example 38, and melts A solution of 5 g. of 1-(3-dimethylamino-  at
225[err]-233[err] with decomposition.        120 propyl)piperazine in 50
ml. of diethyl ether              EXAMPLE 46 is mixed with a solution of
7[err] g. of picryl  Preparation of 1 - (4 - Methoxyphenyl) - 4 - chloride
in 300 ml. of diethyl ether. A pre-  (3 - dimethylaminopropyl)piperazine
dimale- 60  cipitate forms at once. After standing at room
ate temperature for 30 minutes, the precipitate is    A  mixture of 25.0 g.
(0.094 mole) of 125 collected,  dried  and  recrystallized  from   1 - (4 -
methoxyphenyl)piperazine dihydro- methanol. Cooling gives the pure
compound,  chloride, 18.6 g. (0.118 mole) of 3-dimethyl- melting point
218-220C., decomposition.  aminopropyl chloride hydrochloride, 33.6 g.    8
1,047,935 (0.4 mole) of sodium bicarbonate and 200 ml.  carbonate and 500
ml. of methyl "Cellosolve" of methyl cellosolve is stirred at reflux for 24
is stirred at reflux for 3 hours. The methyl hours. The inorganic salts are
removed by  "Cellosolve" is then removed by distillation filtration and the
filtrate stripped of solvent  under reduced pressure. The residue is dis- 5
at the water pump. The residual oil is taken  solved in 250 ml. of water
and the water  70 up in 100 ml. of benzene and the solution  solution is
then saturated with solid potas- is washed twice with 25 ml. of water. The
sium  carbonate. Extraction with 700 ml. of benzene extract is dried over
anhydrous potas-  chloroform, followed by removal of the chloro- sium
carbonate and magnesium sulfate and is  form by distillation gives a thick
residual oil. 10  stripped of solvent at the water pump. The  This is
dissolved in 250 ml. of isopropanol and  75 residual oil in 50 ml. of
acetone is added to   a solution of 26 g. of hydrogen chloride in a
solution of 31.3 g. (0.27 mole) of maleic  100 ml. of isopropanol is added.
The resultant acid in 250 ml. of acetone to give the product,  precipitate
is collected, washed with ether, melting at 162[err]-3.
dried and recrystallized from  ethanol. The 



15                EXAMPLE 47                    pure compound is obtained
as a white crystal-  80 Preparation of 1 - Benzoyl - 4 - (3 - dimethyl-
line solid, melting point 218-219[err]C. with aminopropyl)piperazine
dihydrochloride   decomposition. To  a stirred  mixture  of 20.7 g. (50
EXAMPLE 51 mmol). of 1 - (3 - dimethylaminopropyl)-  Preparation of 1 -
(2,4 - Dichlorobenzoyl) - 20  piperazine . 3HBr and 150 ml. of 1N sodium
4 - (3 - dimethylaminopropyl)piperazine di-  85 hydroxide is added dropwise
and at 0-5[err]C.,                 hydrochloride 11.6 ml. (0.1 mole) of
benzoyl chloride and   A solution of 7.5 g. (0.036 mole) of 2,4- 270 ml. of
1N sodium hydroxide (20% excess)  dichlorobenzoyl chloride in 100 ml. of
diethyl simultaneously during 30 minutes. Stirring   ether is added to a
stirred solution of 5.4 g. 25  with ice bath cooling is continued for one
(0.032 mole) of 1 - (3 - dimethylaminopropyl)- hour after which time 110 g.
of solid sodium   piperazine in 400 ml. of diethyl ether. An chloride is
added, followed by extraction with  immediate precipitate forms. The
mixture is three 250 ml. portions of chloroform. The   stirred at room
temperature for an hour and residual oil (15.3 g.), obtained by stripping
then allowed to stand overnight. A solution 30  the extract of solvent at
the water pump, is  of 2.6 g. of dry hydrogen chloride in 10 ml.  95
dissolved in 150 ml. of ethanol. The result-  of isopropanol is then added.
The white ing solution is cooled and treated with an  crystalline solid is
collected and recrystallized excess of ethanolic hydrogen chloride (ice
bath  from methanol to give 9.5 g. of pure com- cooling) to give a white
solid which is re-  pound, decomposing at 265-270[err]C. 35  crystallized
from methanol to give analytically             EXAMPLE 52
100 pure product, 11.6 g. (66.6%) melting point  Preparation of 1 - (3 -
Dimethylaminopropyl)- 274-278[err]C. (dec.).                              4
- (2 - furoyl)piperazine hydrochloride EXAMPLE 48                      The
subject compound is prepared essen- Preparation of Isobutyl 4 - (3 -
dimethyl-  tially by the method of Example 51, an 40  aminopropyl) - 1 -
piperazine carboxylate  equimolar quantity of 2-furoyl chloride re- 105
dihydrochloride               placing the 2,4-dichlorobenzoyl chloride. The
This compound is prepared by the method   compound is a white solid melting
at 268[err]C. of Example 47, an equimolar quantity of  with decomposition.
carboisobutyloxy chloride replacing the ben- 45  zoyl chloride. The
compound is a white solid                EXAMPLE 53 melting at 266[err]C.
with decomposition.        Preparation of 1 - (3 - Dimethylaminopropyl)-
110 EXAMPLE 49                   4 - (2 - phenyl - 2H - 1,2,3 - triazol - 4
- Preparation of 1 - (3 - Dimethylaminopropyl)-         oyl)piperazine
dimaleate 4 - (3,4,5 - trimethoxybenzoyl)piperazine di-    The subject
compound is prepared essen- 50                 hydrochloride
tially by the procedure of Example 51, an The subject compound is prepared
essen-  equimolar quantity of 2 - phenyl - 2H - 1,2,3- 115 tially by the
procedure of Example 47, an  triazol - 4 - oyl chloride replacing the 2,4- 



equimolar quantity of 3,4,5-trimethoxybenzoyl  dichlorobenzoyl chloride.
The compound is a chloride replacing the benzoyl chloride. In   white solid
melting at 176-177[err]C. 55  this case pyridine is employed as the acid
binder and as solvent. The compound is a                    EXAMPLE 54
white solid, melting at 263-265[err]C., with  Preparation of n - Octyl - 4
- (3 - dimethyl- 120 decomposition.
aminopropyl)piperazine - 1 - carboxylate di- EXAMPLE 50
hydrochloride 60  Preparation of Benzyl 4 - (3 - dimethylamino-    The
compound is prepared essentially by propyl) - 1 - piperazine carboxylate
dihydro-  the method of Example 51, an equimolar chloride
quantity of n-octyl chloroformate replacing  125 A mixture of 55 g. of
benzyl 1 - piperazine-  the 2,4-dichlorobenzoyl chloride. The com-
carboxylate, 79 g. of 3-dimethylaminopropyl  pound is a white crystalline
solid, melting at 65  chloride hydrochloride, 60 g. of sodium bi-
258[err]-259[err]C. with decomposition.    1,047,935
9 EXAMPLE 55                                  EXAMPLE 61 Preparation of 1 -
(3 - Dimethylaminopropyl)-  Preparation of 1 - (4 - Dimethylaminobutyl)-
4-trichloroacetylpiperazine dihydrochloride    4 - (7 - chloro - 4 -
quinolinyl)piperazine tri-  65 The subject compound is prepared essen-
maleate S  tially by the method of Example 51, an    This compound is
prepared by the method equimolar quantity of trichloroacetyl chloride  of
Example 1, an equimolar quantity of 1-(4- replacing the 2,4-dichlorobenzoyl
chloride.  dimethylaminobutyl)piperazine  replacing the The compound is a
white solid, decomposing  1 - (3 - dimethylaminopropyl)piperazine. The  70
at 240[err]-245[err]C.                              compound is a pale
yellow solid melting 10                 EXAMPLE 56                   at
118[err]-120[err]. Preparation of 1 - Benzoyl - trans 2,5 - di-
EXAMPLE 62 methyl - 4 - (3 - dimethylaminopropyl)piper-  Preparation of 1 -
(9,10 - Anthraquinone - 2 - azine dimaleate               carbonyl) - 4 -
(3 - dimethylaminopropyl)-  75 This compound is prepared by the method
piperazine dihydrochloride 15  of Example 47, an equimolar quantity of
This compound is prepared by the method trans 2,5 - dimethyl - 1 - (3 -
dimethylamino-  of Example 3, an equimolar quantity of 9,10-
propyl)piperazine replacing the 1 - (3 - di-  anthraquinone - 2 - carbonyl
chloride replac- methylaminopropyl)piperazine. The product is  ing the
3,4,5 - trimethoxybenzoyl chloride. The  80 recovered as described in
Example 47, and  compound is a white solid melting at 296[err] with 20
melts at 243[err]-4[err] with decomposition.       decomposition. EXAMPLE
63 



EXAMPLE 57                   Preparation of 4' - [4 - (3 - Dimethylamino-
Preparation of 1 - Benzoyl - 4 - (3 -  propyl) - 1 - piperazinyl] -
acetanilide di-  85 benzylmethylaminopropyl)piperazine dihydro-
maleate chloride                     A mixture of 29.2 parts of 4' - (1 -
piper- 25    This compound is prepared by the method  azinyl) - acetanilide
dihydrochloride, 18 parts of Example 47, an equimolar quantity of  of
3-dimethylaminopropyl chloride  hydro- 1 - (3 -
benzylmethylaminopropylpiperazine  chloride, 35 parts of sodium
bicarbonate, and replacing the 1 - (3  dimethylaminopropyl)-  200 parts of
methyl cellosolve were stirred at piperazine. The compound is recovered as
reflux for twelve hours. The reaction mixture 30  described in Example 47.
was cooled, the inorganic salts filtered off, EXAMPLE 58
and the filtrate concentrated in vacuo. The Preparation of 1 - Benzoyl - 4
- (4 - dimethyl-  residue was extracted with  300 parts of  95
aminobutyl)piperazine dihydrochloride   acetone at the boil, clarified, and
added to a This compound is prepared by the method  solution of 25 parts of
maleic acid in 200 35  of Example 47, an equimolar quantity of  parts of
hot acetone. The mixture was cooled 1 - (4 - dimethylaminobutyl)piperazine
re-  to 4[err], and the precipitate of crude 4' - [4 - (3- placing the 1 -
(3 - dimethylaminopropyl)-  dimethylaminopropyl) - 1 - piperazinyl]acet-
100 piperazine. It melts at 270[err]-1[err] with de-  anilide dimaleate
collected. Recrystallization composition.
from boiling ethanol gave the pure compound, 40                 EXAMPLE 59
m.p. 145[err]-7[err]. Preparation of 1 - Benzoyl - 4 - (3 - dimethyl-
WHAT WE CLAIM  IS:- aminopropyl)piperazine dimethosulfate      1. A process
for preparing substituted piper- 105 A solution of 8.5 g. of 1 - benzoyl -
4 -  azines of the formula (3 - dimethylaminopropyl)piperazine in 400 45
ml. of dry acetone is treated with 12 ml. of             [err] dimethyl
sulfate. After some hours an oil is present. The reaction mixture is then
stored at -10[err]C., the oil slowly crystallizing to a white solid which
is separated by filtration. 5C                 EXAMPLE 60 Preparation of 1
- Benzoyl - trans 2,5 - di- methyl - 4 - (4  dimethylaminobutyl)piper-
azine dihydrochloride This compound is prepared by the method  wherein n is
3 or 4; R[err] and R[err] are each 55  of Example 51, an equimolar quantity
of  hydrogen atoms or lower alkyl groups; R[err] trans 2,5 - dimethyl - 1 -
(4 - dimethylamino-  and R[err] are each hydrogen atoms, lower alkyl 110
butyl)piperazine replacing the 1 - (3 - di-  or aralkyl groups; and R, is a
substituted methylaminopropyl)piperazine and an equi-  aryl radical of the
benzene type series or an 



molar quantity of benzoyl chloride replacing  aromatic heterocyclic radical
of at least 5 60  the 2,4-dichlorobenzoyl chloride. The product  ring atoms
or an acyl radical; and the pharma- is recovered as described in Example
51, and  ceutically acceptable salts thereof, which com- 115 melts at
233[err]-240[err] with decomposition.      prises reacting a compound of
the formula    1,047,935                                 9 EXAMPLE 55
EXAMPLE 61 Preparation of 1 - (3 - Dimethylaminopropyl)-  Preparation of 1
- (4 - Dimethylaminobutyl)- 4-trichloroacetylpiperazine dihydrochloride
4 - (7 - chloro - 4 - quinolinyl)piperazine tri-  65 The subject compound
is prepared essen-                     maleate 5  tially by the method of
Example 51, an         This compound is prepared by the method equimolar
quantity of trichloroacetyl chloride  of Example 1, an equimolar quantity
of 1-(4- replacing  the  2,4-dichlorobenzoyl chloride.
dimethylaminobutyl)piperazine replacing  the The compound is a white solid,
decomposing   1 - (3 - dimethylaminopropyl)piperazine. The  70 at
240[err]-245[err]C.                              compound is a pale yellow
solid melting 10                 EXAMPLE 56                    at
118[err]-120[err]. Preparation of 1 - Benzoyl - trans 2,5 - di-
EXAMPLE 62 methyl - 4 - (3 - dimethylaminopropyl)piper-  Preparation of 1 -
(9,10 - Anthraquinone - 2 - azine dimaleate               carbonyl) - 4 -
(3 - dimethylaminopropyl)-  75 This compound is prepared by the method
piperazine dihydrochloride 15  of Example 47, an equimolar quantity of
This compound is prepared by the method trans 2,5 - dimethyl - 1 - (3 -
dimethylamino-  of Example 3, an equimolar quantity of 9,10-
propyl)piperazine replacing the 1 - (3 - di-  anthraquinone - 2 - carbonyl
chloride replac- methylaminopropyl)piperazine. The product is  ing the
3,4,5 - trimethoxybenzoyl chloride. The  80 recovered as described in
Example 47, and  compound is a white solid melting at 296[err] with 20
melts at 243[err]-4[err] with decomposition.         decomposition. EXAMPLE
63 EXAMPLE 57                   Preparation of 4' - [4 - (3 -
Dimethylamino- Preparation of 1 - Benzoyl - 4 - (3 -  propyl) - 1 -
piperazinyl] - acetanilide di-  85 benzylmethylaminopropyl)piperazine
dihydro-                   maleate chloride                     A mixture
of 29.2 parts of 4' - (1 - piper- 25    This compound is prepared by the
method  azinyl) - acetanilide dihydrochloride, 18 parts of Example 47, an
equimolar quantity of  of 3-dimethylaminopropyl chloride  hydro- 1 - (3 -
benzylmethylaminopropylpiperazine   chloride, 35 parts of sodium
bicarbonate, and replacing the 1 - (3 - dimethylaminopropyl)-  200 parts of
methyl cellosolve were stirred at piperazine. The compound is recovered as
reflux for twelve hours. The reaction mixture 



30  described in Example 47.                     was cooled, the inorganic
salts filtered off, EXAMPLE 58                   and the filtrate
concentrated in vacuo. The Preparation of 1 - Benzoyl - 4 - (4 - dimethyl-
residue was extracted with  300 parts of  95 aminobutyl)piperazine
dihydrochloride    acetone at the boil, clarified, and added to a This
compound is prepared by the method  solution of 25 parts of maleic acid in
200 35  of Example 47, an equimolar quantity of  parts of hot acetone. The
mixture was cooled 1 - (4 - dimethylaminobutyl)piperazine re-  to 4[err],
and the precipitate of crude 4' - [4 - (3- placing the 1 - (3 -
dimethylaminopropyl)-  dimethylaminopropyl) - 1 - piperazinyl]acet-  100
piperazine. It melts at 270[err]-1[err] with de-  anilide dimaleate
collected. Recrystallization composition.
from boiling ethanol gave the pure compound, 40                 EXAMPLE 59
m.p. 145[err]-7. Preparation of 1 - Benzoyl - 4 - (3 - dimethyl-    WHAT WE
CLAIM  IS: - aminopropyl)piperazine dimethosulfate       1. A process for
preparing substituted piper- 105 A solution of 8.5 g. of 1 - benzoyl - 4 -
azines of the formula (3 - dimethylaminopropyl)piperazine in 400 45  ml. of
dry acetone is treated with 12 ml. of              [err] dimethyl sulfate.
After some hours an oil is present. The reaction mixture is then stored at
-10[err]C., the oil slowly crystallizing to a white solid which is
separated by filtration. 5C                 EXAMPLE 60 Preparation of 1 -
Benzoyl - trans 2,5 - di- methyl - 4 - (4 - dimethylaminobutyl)piper-
I azine dihydrochloride This compound is prepared by the method   wherein n
is 3 or 4; R[err] and R[err] are each 55  of Example 51, an equimolar
quantity of  hydrogen atoms or lower alkyl groups; R[err] trans 2,5 -
dimethyl - 1 - (4 - dimethylamino-  and R[err] are each hydrogen atoms,
lower alkyl. 110 butyl)piperazine replacing the 1 - (3 - di-  or aralkyl
groups; and R[err] is a substituted methylaminopropyl)piperazine and an
equi-  aryl radical of the benzene type series or an molar quantity of
benzoyl chloride replacing   aromatic heterocyclic radical of at least 5 60
the 2,4-dichlorobenzoyl chloride. The product  ring atoms or an acyl
radical; and the pharma- is recovered as described in Example 51, and
ceutically acceptable salts thereof, which com- 115 melts at
233[err]-240[err] with decomposition.       prises reacting a compound of
the formula    10                                      1,047,935 formula I,
and, if desired, forming pharma- 



[err]                               ceutically acceptable salts. 3. A
process according to claim  1 or 2, wherein when R[err] is an acyl radical,
it is a  35 benzoyl, trimethoxybenxoyl, dichlorobenzoyl, R4
phenyltriazoloyl, benzyloxycarbonyl, furoyl, alkoxycarbonyl, trihaloacetyl
or 9,10-anthra- quinone-carbonyl group. 4. A process for preparing
substituted piper-  40 azines of formula I substantially as herein- in
which n, R[err], R[err], R[err] and R[err] are as defined   before
described. for formula I above, with a compound of the     5. Substituted
piperazines of formula I formula
whenever prepared by a process substantially 5                     [err]
as hereinbefore described.                    45 6. Substituted piperazines
of the formula wherein Z is halogen, OH, O-Alkyl, S-Alkyl, SO-Alkyl,
SO[err]-Alkyl, sulfonato, nitro, or an anhydride residue, and R[err] is as
defined for                [err] formula I above, to form  the product of
10  formula I, and, if desired, forming pharma- ceutically acceptable
salts. 2. A process for preparing substituted piper- azines of the formula
[err] wherein n is 3 or 4; R[err] and R[err] are each hydrogen atoms or
lower alkyl groups; R[err] and R[err] are each hydrogen atoms, lower alkyl
50 or aralkyl groups; and R[err] is a substituted aryl I     radical of the
benzene type series or an aromatic heterocyclic radical of at least 5 ring
15  wherein n is 3 or 4; R[err] and R[err]  are each  atoms or an acyl
radical; and the pharma- hydrogen atoms or lower alkyl groups; R[err]
ceutically acceptable salts of the above.        55 and R[err] are each
hydrogen atoms, lower alkyl    7. 1 - (3 - Dimethylaminopropyl) - 4 - (5-
or aralkyl groups; and R[err]  is a substituted   nitro - 2 - pyridyl) -
piperazine. aryl radical of the benzene type series of an   8. 1 - (3 -
Dimethylaminopropyl) - 4 - (5- 20  aromatic heterocyclic radical of at
least 5  nitro - 2 - thiazolyl) - piperazine. ring atoms or an acyl
radical; and the pharma-    9. 1 - (3 - Dimethylaminopropyl) - 4 - (6-  60
ceutically acceptable salts thereof, which com-  purinyl)piperazine. prises
reacting a compound of the formula       10. 1 - (3 - Dimethylaminopropyl)
- 4 - (2- 



pyridyl)piperazine. 11. 1 - (3 - Dimethylaminopropyl) - 4 -(5- [err]
nitro - 1,3,4 - thiadiazol - 2 - yl)piperazine.    65 12. 1 - (5 - Bromo -
2 - pyrimidinyl) - 4 - (3 - dimethylaminopropyl) - piperazine. 13. 1 - (3 -
Dimethylaminopropyl) - 4 - (2- quinolinyl)piperazine. 14. 1 - (2 -
Benzoxazolyl) - 4 - (3 - di-  70 methylaminopropyl)piperazine. 15. 1 - (2 -
Benzothiazolyl) - 4 - (3 - di- methylaminopropyl) - piperazine. 25  in
which R[err], R[err] and R[err] are as defined for       16. 1 - (7 -
Chloro - 4 - quinolinyl) - 4 - formula I above, with a compound of the  (3
- benzylmethylaminopropyl)piperazine.          75 formula
17. 1 - (3 - Dimethylaminopropyl) - 4 - (4- [err]
pyridyl)piperazine. 18. 1 - (3 - Dimethylaminopropyl) - 4 - (6- methoxy - 4
- quinolinyl) - piperazine. 19. 1 - (3 - Dimethylaminopropyl) - 4 - (2-  80
wherein Y  is halogen, OH, OSO[err]Alkyl, or  pyrazinyl)piperazine. 30
OSO[err]Aryl, and n, R[err] and R.[err] are as defined      20. 1 - (3 -
Dimethylaminopropyl) - 4 - (4- for formula I above, to form the product of
quinazolinyl)piperazine.    1,047,935
11 21. 1 - (3 - Dimethylaminopropyl) - 4 - (2-  phenyl - 2H - 1,2,3 -
triazol - 4 - oyl)piper-  65 thiazolyl)piperazine.
azine. 22. 1 - (3 - Dimethylaminopropyl) - 4 - (6-    51. n - Octyl 4 - (3
- dimethylaminopropyl)- phenylimidazo - [2,1 - b] - 1,3,4 - thiadiazol-
piperazine - 1 - carboxylate. 5  2 - yl)piperazine.
52. 1 - (3 - Dimethylaminopropyl) - 4 - tri- 23. 1 - (3 -
Dimethylaminopropyl) - 4 -(6-  chloroacetylpiperazine.
70 ethoxy - 2 - benzothiazolyl)piperazine.        53. 1 - Benzoyl - trans -
2,5 - dimethyl- 24. 1 - (2 - Benzothiazolyl) - trans - 2,5 -  4 - (3 -
dimethylaminopropyl)piperazine. dimethyl - 4 - (3 - dimethylaminopropyl)-
54. 1 - Benzoyl - 4 - (3 - benzylmethyl- 10  piperazine.
aminopropyl)piperazine. 25. 1 - (2 - Benzothiazolyl) - 4 - (4 - di-    55.
1 - Benzoyl - 4 - (4 - dimethylamino-  75 methylaminobutyl)piperazine.
butyl)piperazine. 26. 1 - (7 - Chloro - 4 - quinolinyl) - 4 - (4-    56. 1
- Benzoyl - trans - 2,5 - dimethyl - 4 - 



dimethylaminobutyl) - trans - 2,5 - dimethyl-  (4 -
dimethylaminobutyl)piperazine. 15  piperazine.
57. 1 - (7 - Chloro - 4 - quinolinyl) - 4 - (3- 27. 1 - (9 - Acridinyl) - 4
- (3 - dimethyl-  dimethylaminopropyl)piperazine.          80
aminopropyl)piperazine.                        58. 1 - (9,10
Anthraquinone - 2 - car- 28. 1- (4,6 - Diamino - 1,3,5 - triazin - 2 -
bonyl) - 4 - (3  dimethylaminopropyl)piper- yl) - 4 - (3 -
dimethylaminopropyl)piperazine.  azine dihydrochloride. 20    29. 1 - (3 -
Dimethylaminopropyl) - 4 - (6-    59. A composition comprising a pharma-
phenanthridinyl)piperazine.                  ceutically acceptable carrier
and a substituted  85 30. 1 - (3 - Dimethylaminopropyl) - 4 -  piperazine
of the formula (1,3,4 - thiadiazol - 2 - yl)piperazine. 31. 1 - (3 -
Dimethylaminopropyl) - 4 - (4-             [err] 25  quinolinyl - 1 -
oxide)piperazine. 32. 1 - (3 - Dimethylaminopropyl)  4 -(4-
quinolinyl)piperazine. 33. 1 - (6 - Chloro - 2 - pyrazinyl) - 4 - (3-
dimethylaminopropyl)piperazine. 30    34. 1 - (3 - Chlorophenyl) - 4 - (3 -
di- methylaminopropyl)piperazine.
IA 35. 1 - (3 - Dimethylaminopropyl) - 4 - (4- nitrophenyl)piperazine.
wherein n is 3 or 4; R[err] and R[err] are each 36. 1 - (4 - Aminophenyl) -
4 - (3 - di-  hydrogen atoms or lower alkyl groups; R[err] 35
methylaminopropyl)piperazine.                and R[err] are each hydrogen
atoms, lower alkyl 90 37. 1 - (4 - Acetamidophenyl) - 4 - (3 - di-  or
aralkyl groups; and R[err] is an aryl radical methylaminopropyl)piperazine.
of the benzene type series or an aromatic 38. 1 - (3 - Dimethylaminopropyl)
-   -  heterocyclic radical of at least 5 ring atoms (2,4,6 -
trinitrophenyl)piperazine.          or an acyl radical; or a
pharmaceutically 40    39. Trans - 2,5 - dimethyl - 1 - (3 - di-
acceptable salt of such a compound.          95 methylaminopropyl) - 4 - (4
- nitrophenyl)-    60. A  process for preparing a pharma- piperazine.
ceutically active composition, which comprises 40. 1 - (3 -
Benzylmethylpropyl) - 4 - (4-  admixing  a substituted  piperazine  of the
nitrophenyl)piperazine.                     formula 45    41. 1 - (4 -
Dimethylaminobutyl) - 4 - (4- nitrophenyl)piperazine. 42. Trans - 2,5
dimethyl - 1 - (4 - di-                 [err] methylaminobutyl) -4 - (4 -
nitrophenyl)- piperazine. 50    43. 1 - (4 - Methoxyphenyl) - 4 - (3 - di-
methylaminopropyl)piperazine. 



44. 1 - Benzoyl - 4 - (3 - dimethylamino- propyl)piperazine. 45. Isobutyl 4
- (3 - dimethylaminopropyl)-                                     IA 55 1 -
piperazine carboxylate. 46. 1 - (3 - Dimethylaminopropyl) - 4 -  wherein n
is 3 or 4; R[err] and R[err] are each (3,4,5 -
trimethoxybenzoyl)piperazine.       hydrogen atoms or lower alkyl groups;
R[err] 47. Benzyl 4 - (3 - dimethylaminopropyl)-  and R[err] are each
hydrogen atoms, lower alkyl 1 - piperazine carboxylate.                  or
aralkyl groups; and R[err] is an aryl radical 60    48. 1 - (2,4 -
Dichlorobenzoyl) - 4 - (3 - di-  of the benzene type series or an aromatic
methylaminopropyl)piperazine.                heterocyclic radical of at
least 5 ring atoms 49. 1 - (3 - Dimethylaminopropyl) - 4 - (2-  or an acyl
radical; or a pharmaceutically furoyl)piperazine.
acceptable salt of such a compound, with a 50. 1 - (3 -
Dimethylaminopropyl) - 4 - (2-  pharmaceutical carrier.    12
1,047,935 STEVENS, LANGNER, PARRY & ROLLINSON, Chartered Patent Agents,
Agents for the Applicants. Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press (Leamington) Ltd.-1966. Published
by The Patent Office, 25 Southampton Buildings. London, W.C.2, from which
copies may be obtained.    ERRATUM SPECIFICATION No. 1,047,935 Amendment
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