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wherein n is 3 or 4; R, and R. are each
hydrogen atoms or lower alkyl groups; R.
and R, are each hydrogen atoms, lower alky!
or aralkyl groups; and R, is a substituted
aryl radical of the benzene type series or an
aromatic heterocyclic radical of at least 5
ring atoms or an acyl radical; and the pharma-
ceutically acceptable salts of the above.
When R, is a heterocyclic radical, the
heterocycle contains not more than four hetero
atoms and the remainder are carbon atoms.
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@3- dlmethylammopropyl)pxperazme, 1-3-
dimethylaminopropyl) - 4 - (4 - pyridyl)piper- 55
azine; 1 - (7 - chloro - 4 quinolinyl) - 4 -

1 (3 - dimethylaminopropyl)piperazine; 1 - (3 -
dimethylaminopropyl) - 4 - (3,4,5-trimethoxy-
benzoyl)piperazine; and 1 - (2 - benzothia-
zolyl) - 4 - (3 - dimethylaminopropyl)piper- 60
azine.

The invention also relates to the acid addi-
tion salts of the compound of formula I such
as the hydrochlorides, sulfates, maleates, and
1,1’ - methylene - bis - (2 - naphthol - 3 - 65
carboxylates) and quaternary ammonium salts.

The free bases of the above compounds of
formula I are, in general, oils or lower melt-
ing solids, somewhat soluble in water and
easily soluble in lower alkanols, benzene, 70

When R; is an aryl radical, the radical
may be, for example, a chlorophenyl, nitro-
phenyl, aminophenyl, acetamidophenyl, tri-
nitrophenyl, chloronaphthyl radical.

| Price 4s. 6d.]

toluene, acetone and chloroform. The salts of
the above compounds of formula I are charac-
teristically soluble in water and other hydroxy-



2,5 - dinethyl pi perazine trinal eate at 158[err]-9[err]. This conpound is
prepared by the general EXAMPLE 35 nethod of Exanple 1, an
equi molar quantity Preparation-of-1 - -(6 - )- 100 of
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then usually carried out by heating the re- thrs invention a process for preparing a 70
30 action mixture in the presence of an acid pharmaceutically active composition, which
acceptor such as a bicarbonate or triethyl- comprises admixing with a pharmaceutical
amine. carrier.
Also, in accordance with the present in- The compounds of the present invention
vention there is provided a process for pre- are active in inhibiting the growth of protozoa. 75
35 paring the substituted piperazines of formula They are particularly active in inhibiting
I, and the pharmaceutically acceptable salts protozoa of the genus Trypanosoma, different
thereof, which comprises reacting a compound  species of which are known to be the causa-
of the formula tive agent of serious parasitic diseases in man
R and animals (e.g., Trypanosomiasis or “sleep- 80
™ ing sickness”). For example, the compound
r~ "'\ 1 - (7 - chloro - 4 - quinolinyl) - 4 -~ (3 - di-
AN methylaminopropyl) piperazine has been found
R'5‘N H N-H to be active against experimental infections
_-/ with Trypanosoma cruzi in mice. Trypano- 85
soma cruzi is the causative agent of Chagas’
Ro disease in South America, an American
Trypanosomiasis.
The substituted piperazines described above
40 in which R,, R. and R, arc as defined for may be dispensed as the active ingredient in 90
formula I above, with a2 compound of the compositions of the compound and an edible
formula carrier. While the amount of drug to be given
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pure hygroscopic product, 7.3 g. (32.3%)

melting point 263° (dec.).
EXAMPLE 2
Preparation of 1 - (7 - Chloro - 4 - quino-
linyl) - 4 - (3 - dimethylaminopropy!)piper-
azine trihydrochloride

A mixture of 19.8 g. (0.1 mole) of 4,7-
dichloroquinoline, 17.1 g. (0.1 mole) of 1-(3-
dimethylaminoptopyl)p1perazme and 88 ml
({ca 1 mole) of phenol is stirred at 150—160°
for 24 hours in a 1 liter 3-necked flask
equipped with a “Teflon” paddle stirrer, and
an immersion thermometer. The word
“Teflon” is a registered Trade Mark. The
reaction mixture is cooled to about 70°C.
and poured into 300 ml of 2N hydrochloric
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EXAMPLE §
Preparation of 1 - (3 - Dimethylaminopropyl)-
4 - (6 - purinyl)piperazine
This compound is prepared by the method
of Example 1, an equimolar quantity of 6-
chloropurine replacing the 4,7-dichloroquino-
line. The compound is a white crystalline
solid melting at 218-—220°C,
EXAMPLE 6
Preparation of 1 - (3 - Dimethylaminopropyl)-
4-(2-pyridyl)piperazine trihydrochloride
This compound is prepared by the method
of Example 1, an equimolar quantity of 2-
bromopyridine replacing the 4,7-dichloro-
quinoline. The compound is a white crystal-
line solid melting at 258—-265°C. with de-
composition,

t 8%hours.
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cellosolve as the solvent. The compound is a
white solid melting above 290°C. with de-
composition.
ExamriE 11

Preparation of 1 - (3 - Dimethylaminopropyl)-

4-(2-quinolinyl)piperazine trihydrochloride

The subject compound is prepared essen-
tially by the procedure of Example 1, an
equimolar quantity of 2—chloroqumolme re-
placmg the 4,7-dichloroquinoline. The product
is a white sohd melting at 274—280°C. with
decomposition.

ExaMpPLE 12
Preparation of 1 - (2 - Benzoxazolyl) - 4 -
(3 - dimethylaminopropyl)piperazine dihydro-
chloride

The subject compound is prepared essen-
tially by the method of Example 1, an equi-
molar quantity of 2- chlorobenzoxazole replac-
ing the 4 ,7-dichloroquinoline. The compound
is a white solid melting at 275—295°C. with
decomposition.

4 - qumazohnyl)pxperazme trimaleate
This compound is prepared by the method
of Example 1, an equimolar quantity of 4-
chloroquinazoline replacing the 4,7-dichloro-
quinoline. The compound is a white solid
melting at 152°C. with decomposition.
ExXAMPLE 17
Preparation of 1 - (3 - Dimethylaminopropyl)-
4 - (2 - thiazolyl)piperazine dimaleate
This compound is prepared by the method
of Example 14, an equimolar quantity of 2-
bromothiazole replacing the 4 - chloro - 6 -
methoxyquinoline. The compound is a white
solid melting at 164—165°C.,
ExaMPLE 18
Preparation of 1 - (3 - Dimethylaminopropyl)-
4 . (6 - phenylimidazo[2,1 - b] - 1,3,4 - thia-
diazol - 2 - yl)piperazine dimaleate
This compound is prepared by the method
of Example 1, an equimolar quantity of 2-
bromo - 6 - phenylimidazo[2,1 - b] - 1,3,4 -
thiadiazole replacing the 4,7-dichloroquinoline.
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15 EXAMPLE 47 pure conpound is obtained
as a white crystal- 80 Preparation of 1 - Benzoyl - 4 - (3 - dinethyl-
l'ine solid, nelt+ ' — A 1 ypiperazine ..
di hydr ochl ori de deconposition. To a stirred mxture of 20.7 g. (50

EXAMPLE 51 mmol ). of 1 - (3 - dinmethylam nopropyl)- Preparation of 1 -

(2,4 - Dichlorobenzoyl) - 20 piperazine . 3HBr and 150 m . of 1N sodium

4 - (3 - dimethyl am nopropyl)pi perazine di- 85 hydroxide is added dropw se
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Di met hyl am PIOpI’ 0 A‘Mj’ ﬁ%‘t &f 1 Ghe t1 r of co unds used as starting

- (2 - P&dpﬁx@gﬂn)opllpqaameﬂﬁthhydﬂpcm-Ol‘ril ialbE 2 VP bioc f this invention. The
subj2ct3 célﬂ’p@ﬂmnqpmpﬁmwlmdles&en- Prepar ?t Em;nwm‘ 24 slobutyl 4 9(3 -
~di met hylgo, Lkl ofss {l]sulfatea ?degf Respamfigne 51( AmadyemippreP-opyl ) - 1 -

pi per azj Neor&ih BOXY ki e bATRbAL  QURNSikd o@fsogf afz('s'%%(dles)cil piel.de re- 105

di hydr egjt) oni-de - dlmethylammopropyl)plfplexacIaﬁige, #éeg. £2.9 mdles bf DHGBGNZAYS- chl oride. Th

Thi $oc h@lpilesﬂ éfpﬁamledf dbya¢eh>ee mdmdchlorldorlmb hldndes 58 ghiasé gelid neltin
at 268 1f~ E:?tc;te at T ﬁi}e eraturg fa s s1xq"¥; an‘% argjs% uﬁoinsevan% HflleﬁeCOWpOSI tion.
car boi g Eﬁo@& ﬁ%ltér@gfﬁaacr\la g\f %ooh fo r e atift f' i‘i‘g e The
conpouwdde edi Sneahty\ﬁleZ% Sﬁﬂltlng point 169—  organic salt aﬂaedzasnemgmat 266[err] C

Pr epar at5p‘blii11 of ethnol. 7(18 combﬁnedxﬁlttrhtysl arh ropr opyl ) -

VV ash

wi t 185 déBSRpuish tdpqgmposmon

XA‘\APLE 22

110 E;%Mg}r 39 h fe o b i tl"° - triazol -

- Prepar t('iﬁ IQOH'E ylalmnob %l;;);tn;?etiy[f@t ‘hyl éﬁ:h t&prﬁp% h;l ‘I:E(:Ssclelll;aslolfé” ;s HJ ﬁeH' perazi ne

di mal eatBrisdcompdudd 4, frepared by R tnitensy a0y )cpispmr edtinik€indbacuo (waldde subj ect
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EXAMPLE 23 The subject compound may also be pre- 110
Preparation of 1 - (7 - Chloro - 4 - quino- pared by the acid hydrolysis of ethyl 4 - (3 -
linyl)piperazine dimethylaminopropyl)piperazine 1 - carboxyl-

A mixture of 99.0 g. (0.50 mole) of 4,7-
dzchloroqumolme, 1720 g (2.0 moles) of
anhydrous plperazme and 440 ml. (5.0 moles)
of phenol (100%.) is heated with stirring at
150—160°C. for 2} hours in an oil bath at
195—200°C. The mixture is cooled to about
60°C. and poured into 2 liters of 2N hydro-
chloric ac1d The resulting two liquid layered
mixture is extracted with ether, 2 X 250 ml
portions. The aqueous layer is again extracted
with ether, 2 x 500 ml. portions. The result-
ing aqueous layer is combined with the aqueous
layer obtained from the lower liquid layer
which separated after combining all ether ex-
tracts, is added to 1 liter of water containing
20 ml of concentrated hydrochloric acid and
is filtered. The combined aqueous layer (3260
ml.) is treated with a solution of 326 g. (5.8

ate followed by neutralization with an alkali.
The properties of the material prepared by
this procedure are identical with those de-
scribed above.
EXAMPLE 25
Preparation of trans 2,5 - Dimethyl -~ 1 -
G- d1methylammopropyl)p1pera21ne trihydro-
chloride
This compound is prepared by the method
of Example 24, trans 2,5- d1methylp1perazme
replacing the piperazine. The compound is a
white solid melting at 230-——235°C. with de-
composition.
ExAMPLE 26
Preparation of 1 - (4 - Dimethylaminobutyl)-
piperazine
A solution of 48 g. of 1 - benzyl - 4 - (3 -
cyanopropyl)piperazine in 250 ml. of dry di-
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equi mol ar quantity of 3,4,5-trinmethoxybenzoyl dichlorobenzoyl chloride.
The conpound is a chlorlde repl aci ng the benzoyl chloride. In white solid

melting_at 176-177[err]C 55 this case pyri-dineis—enployed—as—the—acid—

bi nder and as sol vent. The conmpound is a EXAMPLE 54
white solid, nelting at 263-265[err]C., with Preparation of n - Cctyl - 4
- (3 - dinethyl- 120 deconposition. ‘

am nopropyl ) pi perazi ne - 1 - carboxylate di- EXAMPLE 50 )
hydrochl ori de 600 Preparation of Benzyl #0479§3 - di net hyl am no- The

conpound is prepgred essentially by Dropyl’) - 1 - pi perazine carboxylate
di hydro- the e, % ab % e tﬁa - 1m‘r'§¥r | P& Afani6 by @1 '(ﬁ{eDlmethylammopropyl%
quantity of n- oqtyyﬁde Ghboormaf ardayam&h)n eméramnﬁg L AphMaithiidingl) fipeddzind Trighleat®t 65
benzyl 1 -

pi geraa@rme*g comhlete,Zthd egd¢eshhydridebsnz ofhe shieqrqomaoundl' lisepreparedl essen-
St t 1 O! 1i 1'0 X
car bOXyl ate, 9 dg-A 8 moved Qaﬁ gogmnhggi‘ur] e LI gar quat%t*t chloé;:o ?‘%t me
t n

yer
solid, melting 6l:Edu ld thoxyqumo—
258[ err] - 259[ er roufgh -\M -t n W&S Il‘hlls @dinpound 11m@ ound 1s a white crystalline solid 70
is dissolved in 200 ml. of 90%, formlc acid,

9 EXAMPLE 55 e ml@XAWPLE—Gﬂﬁr eparation of 1 -
figgy pdded

(3 - Di met hyl Hmi ¥GHEDMA7Y- fomsldchyds sehutionpdeed 1 - (4 - g%y; ,Aami nobut yl ) -
4-trichloroacet yljoﬁ)tb Peheehtibn d:ﬁxfflifd( §sOfh Eﬂ ol € Prepaﬂ!tlon c(fz -3 c {hﬂammélaropyl)-
qui nol i nyl ) pi permge ngkatire] and Goratie xﬁthbjdemyl o@npcn,mdthiaalam epardfip@ e -

mal eate S Thm%eatsro ound |s

prepared by thke

Exanple 1, an eq\uldgga

chloride. di metdsigk addedplbndt vhe )ik erﬁmbm tor ecpzizale rdptgcﬂighﬁe henl ommbxy-s a
white solid, dedU 8?94“9 undIf press;se “m’éiﬂml?tf g‘ P l‘fﬂ punil Iiﬁefcco‘lemﬁl 8p0
at 240[ er I‘] ﬁ? lg pletely removed. Removal and m ts a nd is a pale

the cata y filtration and the solvent u
yel I ow sol i d mel & pi@surc leaves the 1 - (4 - dimet MPLE 56 EXAMPLE 33 at

118[err] -

EXANPLE 62 net hyl -
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di met hyl am nos,

tial I%%Q yThe haghepyist mdveéfun@a
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oeheq 74,7 ardlchiquqmmluar
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- di net hyl am nopro
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di net hyl Z‘% ngl%%ﬁg: (ifz%s tlﬁghr&% ginzﬁmxggﬂg'gun
pi perazi ne di hydr@‘hihltmpmdﬂ lslxﬁepamd acEotdingd

Thi s conpound |sgiE‘i‘€§’§ lm%tnz

propyl) pi per azi ne- b&p}laczﬂ ng
chloride repl ac-Thestliegt @ampovopisopgeEdi per azi nes -THe

i mlclinyl Por-
lS C mpounda 1s preﬁaé

ethod of Exam le 1, a %%32

£14S. cRIb@ Ay o 1h@reﬂ§ljgn Ua

ammw?ndoﬁs

Anitity Ofpxupk 34
qinglifybpiperagine itnvgpleatae

ide)pipdrazine of
T eneral 4 85

%:i %T :q%i{%ﬁsqr dﬂﬁnzoyl

1

@
?apyaxo mopyl)ﬁlserazmell - Preggafitib’ @QUi(R ODEnethylzmmoﬁ@sdyo nyl

3,4,5 - trimethoxybenzoyl .chl orid e. The 80 r ftgxfgl}‘ %‘gp reued piibel sfopral o5
Exanpl e 47, and peanRQHRd T oy & it €4 SQhingl NET &l éi;lﬁi "Z‘i‘l
nelts at 243[ &y rinyy[-er r {4 -W:lﬁn&h ﬂxﬁﬁnmﬂ§|- tiafdN . chloroquinolifle ABEREIGEL toﬁiﬂoun LE
63 2,5 - dimethylpiperazine trimaleate ar 158°—9°.
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- dxmeth)lammobutyl) - 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°—170°.
45 d1methylammopropyl)plperazme 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 324 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°—102. g. (0.6 mole) of sodium bicarbonate and 250
ExaMpPLE 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 wvacuo
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°—182°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,
990, melting at 235°—240°C. with decomposition. 125



EXAMPLE 57 Preparation of 4 - [4 - (3 - Di nethyl am no-

Preparation of 1 - Benzoyl - 4 - (3 - propyl) - 1 - piperazinyl] -
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aminophenyl) - 4 - (3 - dimethylaminopropyl)-
piperazine tetrahydrochloride, 10.0 g. (0.12
mole) of sodium acetate, 6 ml, (excess) of
acetic anhydride and 150 ml. of glacial acetic
acid is refluxed for 6 hours. The inorganic
salts are filtered off and the filtrate is taken
to dryness. The crude 1 - (4 - acetamido-
phenyl) - 4 - (3 - dimethylaminopropyl)piper-
azine is dissolved in ethanol and heated with
an ethanol solution of 12.0 g. (0.1 mole) of
maleic acid, The precipitated dimaleate is
recrystallized from methanol, It then melts at
147°—149°C., with decomposition.
ExamPLE 40
Preparation of 1 - (3 - Dimethylaminopropyl)-
4 - (2,3,6 - trinitrophenyl)piperazine hydro-
chloride

A solution of § g. of 1-(3-dimethylamino-
propyl)piperazine in 50 ml. of diethyl ether
is mixed with a solution of 74 g. of picryl
chloride in 300 ml. of diethy! ether. A pre-
cipitate forms at once. After standing at room
temperature for 30 minutes, the precipitate is
collected, dried and recrystallized from
methanol. Cooling gives the pure compound,
melting point 2189 —220°C., decomposition.

B‘}‘irﬁdblbﬁe?‘ zisjje Bl

Dant a Pélp
aceioneS rred a
methyl sulfate is slowly added. After a few
hours, a heavy oil separated out. The acetone
is decanted, and the oil dissolved in 50 ml.
of ethanol. Addition of 200 ml. of diethyl
ether precipitates a white oil that slowly
crystallizes on prolonged storage at — 10°C.
The product is separated by filtration from the
ether.
EXAMPLE 45
Preparation of trans 2,5 - Dimethyl - 1 -
(4 - dimethylaminobutyl) - 4 - (4 - nitro-
phenyl)piperazine dihydrochloride

This compound is prepared by the method
of Example 38, an equimolar quantity of trans
2,5 - dimethyl 1 (4 - dimethylaminobutyl)-
piperazine replacing the 1 - (3 - dimethyl-
aminopropyl)piperazine, The product is re-
covered as shown in Example 38, and melts
at 225°9—233° with decomposition,

ExAMPLE 46
Preparation of 1 - (4 - Methoxyphenyl) - 4 -
(3 - dimethylaminopropyl)piperazine dimale-
ate

A mixture of 25.0 g. (0.094 mole) of
1-@- methoxyphenyl)p1perazme dihydro-
chloride, 18.6 g. (0.118 mole) of 3-dimethyl-
aminopropyl chloride hydrochloride, 33.6 g.
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nol ar quantity of benzoyl

chloride replacing aromatic heterocyclic radical
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aminopropyl) - 1 - piperazine carboxylate
dihydrochloride
This compound is prepared by the method
of Example 47, an equimolar quantity of
carboisobutyloxy chloride replacing the ben-
zoyl chloride. The compound is a white solid
melting at 266°C. with decomposition,
ExaMPLE 49
Preparation of 1 - (3 - Dimethylaminopropyl)-
- (34,5 - trimethoxybenzoyl)piperazine di-
hydrochloride
The subject compound is prepared essen-
tially by the procedure of Example 47, an
equimolar quantity of 3,4,5-trimethoxybenzoyl
chloride replacing the benzoyl chloride. In
this case pyridine is employed as the acid
binder and as solvent. The compound is a
white solid, melting at 263°—265°C., with
decomposition.
ExaMPLE 50
Preparation of Benzyl 4 - (3 - dimethylamino-
propyl) - 1 - piperazine carboxylate dihydro-
chloride
A mixture of 55 g. of benzyl 1 - piperazine-
carboxylate, 79 g. of 3-dimethylaminopropyl
chloride hydrochloride, 60 g. of sodium bi-
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equimolar quantity of 2-furoyl chloride re-
placing the 2,4-dichlorobenzoyl chloride. The
compound is a white solid melting at 268°C.
with decomposition.

EXAMPLE 53

Preparatlon of 1 - (3 - Dimethylaminopropyl)-

- (2 - phenyl - 2H - 1,2,3 - triazol - 4 -

oyl)piperazine dlmaleate

The subject compound is prepared essen-
tially by the procedure of Example 51, an
equimolar quantity of 2 - phenyl - 2H - 1, 2 3-
triazol - 4 - oyl chloride replacing the 24-
dichlorobenzoyl chloride. The compound is a
white solid melting at 176°—177°C.

EXAMPLE 54
Preparation of n - Octyl - 4 - (3 - dimethyl-
aminopropyl)piperazine - 1 - carboxylate di-
hydrochlorlde
The compound is prepared essentially by
the method of Example 51, an equimolar
quantity of n-octyl chloroformate replacing
the 2,4-dichlorobenzoyl chloride. The com-
pound is a white crystalline solid, melting at
258°—259°C. with decomposmon
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30 described in Exanple 47.
salts filtered off, EXAMPLE 58
concentrated in vacup.
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Preparation of 1 - Benzoyl - 4 - (3 - dimethyl-
aminopropyl)piperazine dimethosulfate
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WHAT WE CLAIM I1S:—

1. A process for preparing substituted piper- 103

azines of the formula

R

45 ml. of dry acetone is treated with 12 ml. of
dimethyl sulfate. After some hours an oil is
present. The reaction mixture is then stored / /
at —10°C., the oil slowly crystallizing to a Rg~N H N“(CH?J“ N\
white solid which is separated by filtration. Ry
5C EXAMPLE 60 Rp
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, and R, are each
55 of Example 51, an equimolar quantity of hydrogen atoms or lower alkyl groups; R,
trans 2,5 - dimethyl - 1 - (4 - dimethylamino- and R, 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-dichlorobenzoy!l chloride. The product ring atoms or an acyl radical; and the pharma-

is recovered as described in Example 51, and
melts at 233°—240° with decomposition.

ceutically acceptable salts thereof, which com-
prises reacting a compound of the formula
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replacing the 1 - (3 - dimethylaminopropyl)-
piperazine. The compound is recovered as
described in Example 47.
ExaMmPLE 58
Preparation of 1 - Benzoyl - 4 - (4 - dimethyl-
ammobutyl)pxperamne dihydrochloride

This compound is prepared by the method
of Example 47, an equimolar quantity of
1 - (4 - dimethylaminobutyl)piperazine re-
placing the 1 - (3 - dimethylaminopropyl)-
piperazine. It melts at 270°—1° with de-
composition,

EXAMPLE 59

Preparation of 1 - Benzoyl - 4 . (3 - dimethyl-

aminopropyl)piperazine dimethosulfate

A solution of 8.5 g. of 1 - benzoyl - 4 -
3 - dimethylammopropyl)plperazme in 400
ml. of dry acetone is treated with 12 ml. of
dimethyl sulfate. After some hours an oil is
present. The reaction mixture is then stored
at —10°C,, the oil slowly crystallizing to a
white sohd which is separated by filtration.

EXAMPLE 60
Preparation of 1 - Benzoyl - trans 2,5 - di-
methyl - 4 - (4 - dimethylaminobutyl)piper-
azine dihydrochloride

This compound is prepared by the method
of Example 51, an equimolar quantity of
trans 2,5 - dimethyl - 1 - (4 - dimethylamino-
butyl)piperazine replacing the 1 - (3 - di-
methylaminopropyl)piperazine and an equi-
molar quantity of benzoyl chloride replacing
the 2,4-dichlorobenzoyl chloride. The product
is recovered as described in Example 51, and
melts at 233°—240° with decomposxtlon
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200 parts of methyl cellosolve were stirred at
reflux for twelve hours. The reaction mixture
was cooled, the inorganic salts filtered off,
and the filtrate concentrated in zacuo. The
residue was extracted with 300 parts of
acetone at the boil, clarified, and added 10 a
solution of 25 parts of maleic acid in 200
parts of hot acetone. The mixture was cooled
to 4°, and the precipitate of crude 4" - {4 - (3-
dimethylaminopropyl) - 1 - piperazinyl]acet-
anilide dimaleate collected. Recrystailization
from boiling ethanol gave the pure compound,
m.p. 145°--7°.

WHAT WE CLAIM IS:—

1. A process for preparing substituted piper-
azines of the formula

R

S
N\
.4

RN H -/-N-(CHZ)n

Rz
I

wherein n is 3 or 4; R, and R. are each
hydrogen atoms or lower alkyl groups; R.

and R, are each hydrogen atoms, lower alkyl

or aralkyl groups; and R, is a substituted
aryl radical of the benzene type series or an
aromatic heterocyclic radical of at least 5
ring atoms or an acyl radical; and the pharma-
ceutically acceptable salts thereof, which com-
prises reacting a compound of the formula

R 0
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pyridyl)pi perazine. 11. 1 - (3 - D nethyl am nopropyl) - -(5- [err]

nitro - 1,3,4 - thiadiazol - 2 - yl)piperazine. 65 12. 1 - (5 - Brono -
2 - pyrimdinyl) - 4 - (3 - dinethylam nopropyl) - piperazine. 13. 1 - (3 -
Di et hyl ami nopropyl) - 4 - (2- qumollnyl)plperazme 14. 1 - (2 -
Benzoxazolyl) - 4 - (3 - di- 70 nethyl am nopropyl)pi perazine. 15. 1 - (2 -
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wherein n is 3 or 4; R, and R, are each
hydrogen atoms or lower alkyl groups; R,
and R, are each hydrogen atoms, lower alkyl
or aralkyl groups; and R; is a substituted
aryl radical of the benzene type series of an
aromatic heterocyclic radical of at least S
ring atoms or an acyl radical; and the pharma-
ceutically acceptable salts thereof, which com-
prises reacting a compound of the formula

'Rl
Rg'Nﬁ N-H

\_1/

Rz

in which R,, R; and R, are as defined for
formula I above, with a compound of the
formula
R,
Y—(CH,)—N<

wherein Y is halogen, OH, OSO,Alkyl, or

OS80:Ary], and n, R; and R, are as defined
for formula I above, to form the product of
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wherein n is 3 or 4; R, and R, are each
hydrogen atoms or lower alkyl groups; R.
and R, are each hydrogen atoms, lower alkyl
or aralkyl groups; and R; is a substituted aryl
radical of the benzene type series or an
aromatic heterocyclic radical of at least 5 ring
atoms or an acyl radical; and the pharma-
ceutically acceptable salts of the above,

7. 1 - (3 - Dimethylaminopropyl) - 4 - (5-
nitro - 2 - pyridyl) - piperazine.

. 1 - (3 - Dimethylaminopropyl) - 4 - (5-
nitro - 2 - thiazolyl) - piperazine.

9. 1 - (3 - Dimethylaminopropyl) - 4 - (6-
purinyl)piperazine.

10. 1 - (3 - Dimethylaminopropyl) -~ 4 - (2-
pyridyl)piperazine.

11. 1 - (3 - Dimethylaminopropyl) - 4 -(5-
nitro - 1,3,4 - thiadiazol - 2 - yl)piperazine,

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-
methylaminopropyl)piperazine.

5.1 - (2 - Benzothiazolyl) - 4 - (3 - di~
methylaminopropyl) - piperazine.

16. 1 - (7 - Chloro - 4 - quinolinyl) - 4 -
(3 - benzylmethylaminopropyl)piperazine.

17. 1 - (3 - Dimethylaminopropyl) - 4 - (4-
pyridyDpiperazine,

18. 1 - (3 - Dimethylaminopropyl) - 4 - (6~
methoxy - 4 - quinolinyl) - piperazine.

19. 1 - (3 - Dimethylaminopropyl) - 4 - (2-
pyrazinyl)piperazine.

20. 1 - (3 - Dimethylaminopropyl) - 4 - (4-
quinazolinyl)piperazine.
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