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The present invention relates to new and valu-
able quinoline compounds and to a process of
making the same. : ]

In the U. 8. Patents 1,747,531, 1,903,196 and

s 1,938,047 amino quinolines and substitution prod-
ucts thereof being substituted in the amino group
by a baslc radical have been described. These
quinoline compounds are distinguished by their
action against blood-parasites especially against

10 the parasites of the malaria. .

We have found that quinoline compounds con-
taining at least in the 4-position an amino group
which is substituted by a basic radical and in
7-position a halogen atom or the methyl group

15 are especlally effective against the a-sexual form
of the parasites of the malaria. Preferred sub-
stituents in 7-position are the halogens.

As suitable basic radicals substituting the amino
group in 4-position there come into considera-

20 tion aminoalkyl or alkylaminoalkyl radicals con-
taining one or several strong basic amino groups.
The basic radical may also contain cyclic parts,
its carbon chain may be interrupted by other
atoms, for instance, by oxygen, nitrogen or sulfur.

28 The effect produced by the above mentioned
radicals in 4- and 7-position is in general not
influenced by the presence of substituents in
other. positlons. The 2-position, however, should
be unsubstituted. A substituent, for instance, an

80 alkyl, aryl or aralkyl group in 3-position is in
most cases avdantageous. Compounds being sub-~
stituted in 4- and 7-position as above indicated

- and besring in 3-position an alkyl, aryl or aralkyl

group are therefore especially valuable.

25 Our new quinoline compounds can be obtained
in several ways. For instance, the amino group
of 4-aminogquinolines bearing in 7-position a fur-
ther substituent can he substitued by a basic
radical by acting upon the amino compound with
an ester of a basic alcohol capable of being con-
verted.

Such esters are, for instance, the esters with
hydrohsalic acids or sulfonic acids or the salts
thereof. A modification consists in that the basic
alcohols themselves are condensed with the
heterocyclic amine with an addition of an agent
effecting condensation (compare, for instance,
German specifications 602,049 and 650,491).

The new quinoline compounds can also be obh-
talned in an advantageous manner by converting

' quinoline derivatives having in the 7-position

& substituent of the above mentioned kind and
in 4-position a substituent which can be replaced
preferably by & halogen or a sulfonic acid group,

88 with o primary or secondary amine being sub-
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stituted by a basic radical. The conversion can
be facilitated by adding compounds which favor
the conversion, for instance, phenols, iodides,
copper powder and the like. In the quinoline
compounds thus obtained, the substituent, being
present in 7-position can be transformed later, if
necessary, into halogen. Thus, for instance, a
nitro group can be transformed into an amino
group and the latter into halogen.

The manufacture of our new compounds can
also be carried out in several steps, for example,
by first acting upon 4-aminoquinoline compounds
with an alkylenedihalide or an alkylene oxide and
converting the halogen or hydroxy alkyl com-
pound, the latter, if necessary, after conversion
into the alkylhalogen compound into an amino
alkyl compound by reacting thereupon with pri-
mary or secondary amines. A further way con-
sists in that quinoline derivatives having in 4-
position a substituent capable of being replaced
are reacted with amino alcohols or reactive esters
thereof, whereby hydroxyalkylamino compounds,
their esters respectively, are obtained. The lat-
ter, if necessary, after converting the hydroxy
compounds into their reactive esters, are con-
verted into the corresponding amino alkyl com-
pounds by reacting thereupon with primary or
secondary amines,

The new quinoline compounds yield with acids
neutral colorless salts. The salts with hydro-
halic acids, sulfuric acid, phosphoric acids and
lower organic acids such as acetic acid, lactic
acid, tartaric acid, gluconic acid, citric acid and
alkylsulfonic acids are in general soluble in water.
Salts being sparingly soluble or insoluble in water
which are valuable for solid preparations are ob-
tained with acids mentioned in the U. S, Letters
Patent 1,872,826 as, for instance, methylene-bis-
hydroxynaphthoic acid, 2.4~dihydroxybenzoic acid
and the like.

The following examples illustrate our invention

without, however, restricting it thereto:
Example 1

105 g. of 4.7-dichloroquinoline (M. P. 93-94°)
are heated with 200 g. of 1l-diethylamino-4-
amincpentane for 7 hours in an oil bath to 180°
while stirring, until a test portion dissolved in
diluted nitric acid does not show a precipitation
with sodium acetate solution. The mixture is
dissolved in diluted acetic acid and made alka-
line by adding sodium lye. The base is extracted
with ether, dried with potassium carbonate, the
ether removed by distillation and the residue
fractionated. The 4-(5’-diethylaminopentyl-2’-
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amino) -7-chloroquinoline (B. P. 212-214°/0.2
mm.) is obtained. On cooling the compound so-
lidifles crystalline. It melts, recrystallized from
benzene, at 88°. Combined with 2.4-dihydroxy-
benzoic acid the base yields a colorless crystal-
line salt (M. P, 228-229°). The picrate of the
base melts at 207°,

In a corresponding manner from 4.7-dichloro-
quinoline and 1-diethylamino-2-aminoethane the
4 - diethylaminoethylamino - 7 - chloroquinoline
(B. P. 190-195°/3 mm.) is obtained. The hydro-
halic acid salt melts at 266° and dissolves easily
in water. .

From 4.7-dichloroquinoline and 1-diethylami-
no-4-aminobutane the 4-diethylaminobutylami-
no-7-chloroquinoline (B, P. 215°/0.5 mm.) is ob-
tained, which, on cooling, solidifies. ‘

From - 4 - chloro - 7 - methylquinoline (B. P.
135°/10 mm.) and 1-diethylamino-4-aminopen-
tane the 4-(5"-diethylaminopentyl-2’-amino)-7-
methylquinoline (B. P. 199°/0.3 mm.) is obtained.

From 4-chloro-6.7-dimethylquinoline (B. P.
149°/6 mm.) and 1-diethylamino-4-aminopen-
tane the 4-[5'-dimethylaminopentyl-(2’)-ami-
nol-6.7-dimethylquinoline (B. P. 188°/0.15 mm.)
is obtained. .

By heating 4-chloro-7-iodoquinoline (¥. P,
101°) with 1-diethylamino-4-aminopentane to
160° C. the 4-[5’-diethylaminopentyl-(2’)-ami-
nol-7-iodoquinoline is obtained, which melts at
121° when recrystallized from ether-petroleum
ether. :

Ezample 2

22 g. of 3-methyl-4.7-dichloroquinoline (M. P.
87°) are heated with 35 g. of 1-diethylamino-4-
aminopentane and 10 g. of phenol for 15 hours in
an oil bath to 200-220°, .To the melt there are
added 100 cc. of a 20% sodium lye, and the whole
is extracted three times with ether, From the
combined ethereal extracts the base is extracted
with a 20 per cent acetic acid, the acetic acid so-
lution is rinsed once with ether and now sodium
Iye is added in order to precipitate the free base.
The precipitated base is dissolved in ether, the
ethereal solution rinsed, the ether removed by

‘distillation and the residue fractionated under re-

duced pressure. The 3-methyl-4-(5’-diethyl-
aminopentyl-2’-amino) -7-chloroquinoline passes
over at 220-230°/0.5 mm.

For practical purposes it is sufficient to use
the crude 3-methyl-4.7-dichloroquinoline con-
taining also the isomeric 3-methyl-4.5-dichloro-
quinoline, which is obtained by condensation of
m-chloroaniline with «-oxalo-proplonic acid di-
ethylester, subsequent saponification, decarboxyl-
ation and chlorination,

In an analogous way the 7-bromine compound
(B. P. 230°/0.5 mm.) and the 7-iodine compound
(B. P. 210-225°/0.05 mm.) are obtained (reaction
temperature about 160°).

From 4.6.7-trichloroquinoline and 1-diethyl-
amino-4-aminopentane the 4-(5’-diethylamino-
pentyl-2’-amino) -6.7 - dichloroquinoline (B. P.

- 210-220°/0.4 mm.) is obtained.
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From 4.5.7-trichloroquinoline and 1-diethyl-
amino-4-aminopentane the 4-(5’-diethylamino-~
pentyl-2’-amino) -5.7-dichloroquinoline (B, P.
210-220°/0.4 mm.) is obtained.

From 3-ethoxy-4.7-dichloroquinoline (M. P.
97°) and 1-diethylamino-4-aminopentane the 3-

ethoxy - 4 - (5’~diethylaminopentyl-2’-amino) -7~ .

chloroquinoline (B. P. 210-215°/0.07 mm.) is ob-
tained. ‘

From 3.5.6.7 - tetramethyl - 4 - chloroquinoline
(M. P, 72°) and 1-diethylamino-4-aminopentane
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the 3.5.6.7-tetramethyl-4-(8’-diethylaminopentyl-
2’-amino) -quinoline (B. P. 228°/0.9 mm.,) is ob-
tained.

From 3-phenyl-4.7-dichloroquinoline (M. P.
119°) and 1-diethylamino-4-aminopentane the
3-phenyl-4-(5’-diethylaminopentyl - 2’ - amino) -
7-chloroquinoline (B. P. 230°/0.2 mm.) is oh-
tained.

From 3-methyl-4.5.7-trichloroquinoline (M. P.
151°) and 1-diethylamino-4-aminopentane the
3-methyl-4-(5’-diethylaminopentyl - 2’ - amino) -
5.7-dichloroquinoline (B. P, 220-230°/0.04 mm.)
is obtained, ’

From 4.7-dichloro-6-methylquinoline (B. P.
137°/3 mm.) and 1-diethylamino-4-aminopen-
tane the 4-(5’-diethyl-aminopentyl-2’~-amino) -6-
methyl-7-chloroquinoline (B. P. 200-210°/0.03
mm.) is obtained. )

From 3-methyl-4.7-dichloro-6 - methylmercap-
toquinoline (M. P. 100°) and -1-diethylamino-4-
aminopentane the 3-methyl-4-(5’-diethylamino-
pentyl-2’-amino) -6 - methylmercapto-7 - chloro-
quinoline (B, P, 230°/0.5 mm.) is obtained,

Example 3

19.8 g. of 4.7-dichloroquinoline (M, P. 93°) are
heated with 12.2 g. of aminoethanol for 15 hours
in an oll bath to 170-180°. To the melt, after
cooling, there are added 100¢cc.of a sodium hydrox-
ide solution. The precipitated 4-g-hydroxyethyl-
amino-7-chloroquinoline is filtered with suction.
It nllelts at 214° when recrystallized from meth-
anol,

10 g. of this compound are refluxed with 30 cc.
of phosphorus oxychloride for 2 hours. Then ex-

cess phosphorus oxychloride is distilled off under’

reduced pressure. Ammonia is added to the resi-
due. The 4-(g-chloroethylamino) -7-chloroquin-
oline obtained is extracted with ether. It melts
at 154° and ylelds, upon reaction with diethyl-
amine in a sealed tube at 140°, 4-diethylamino-
ethylamino-7-chloroquinoline (B. P, 190-195°/3
mm.), compare example 1, paragraph 2.

Example 4

1 g. of sodium is dissolved in 20 g. of diethyl-
aminoethanol and 100 cc. of decahydronaphtha-
lene. Thereto there are added 3 g. of 4- (8-chloro-
ethylamino) -7-chloroquinoline. ‘Then the whole
is heated for 15 hours in an oil bath to 200°,
The 4 - (g - dithylaminoethoxyethylamino) -7 -
chloroquinoline formed is dissolved in diluted
acetic acld and the solution washed twice with
ether. From the acetic acid solution the base
is freed with sodium hydroxide solution; then
it is dissolved in ether (B. P. 230-240°/0.5 mm.).

Example 5

12 g. of 4-(g-chloroethylamino)-7-chloroquin-
oline are heated with 8.5 g. of piperidine for 15
hours in a sealed tube at 150° C. Then the mix-
ture is dissolved in diluted acetic acid and twice
extracted with ether. The 4-[g-piperidino-(N)-
ethyl-amino]-7-chloroquinoline is freed from the
acetic acid solution with sodium hydroxide solu-
tion and dissolved. in ether. After the ether has
been removed the base boils at 230-240°/1 mm.

Ezxample 6

A solution of 1 g. of sodium in 20 g. of g-di-
ethylaminoethylmercaptane, 100 cc. of xylene
and 3 g. of 4-(8-chloroethylamino) -7-chloroquin-
oline is refluxed for 15 hours.
ture is dissolved in diluted acetic acid and the
acetic acid solution washed with ether. From
the acetic acid solution the base is precipitated

‘The reaction mix--
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with sodium hydroxide solution. It is dissolved
in ether. From ether-petroleum ether it crystal-
lizes in colorless scales (M. P. 85°). It shows
the composition of the 4-g-diethylaminoethyl-
mercapto-ethylamino) -7-chloroquinoline,

Example 7

10 g, of 4.7-dichloroquinoline are heated with
50 g. of phenol in an ol bath to 200°. Through
this melt a moderate current of ammonia is
passed for 2——3 hours. Then it is dissolved in
diluted acetic acid. In order to remove the
phenol the acetic acid solution is washed with
ether. From the acetic acid solution the 4-
aminoquinoline obtained 1is precipitated with
sodium hydroxide solution and dissolved in ether.
The compound melting at 147°, is obtained
therefrom. The aminc group is acetylated with
acetic anhydride.

To a solution of 0.5 g. of sodium in 10 g. of di-
ethylaminoethanol and 50 cc. of decahydronaph-
thalene are added 3.5 g of 4-acetylamino-7-
chloroquinoline (M. P, 193°). The mixture is
refluxed for 40 hours, The 4-diethylaminoethyl-
amino-7-chloroquincline is dissolved in diluted
acetic acid, the solution washed with ether, the
base separated from the acetic acld solution with
sodium hydroxide solution and then dissolved
in ether. The 4-diethylaminoethylamino-7-
chloroquinoline (B. P. 190-195°/3 mm.) is ob-
tained therefrom.

Example 8

10 g. of 3-methyl-4.7-dichlorequinoline are
heated with 15 g. of p-dimethylaminoethoxyani-
line, 5 g. of phenol and 0.2 g. of sodium iodide
for 18 hours to 180°. Then sodium hydroxide
solution is added to the mixture, the bhases are
extracted with methylene chloride, the methyl-
ene chioride solution is agitated with diluted
acetic acid whereby the bases are dissolved by
the acetic acid. Sodium hydroxide solution is
added to the acetic acid solution, The mixture
thus obtained is extracted with methylene chlo-
ride, the methylene chloride is evaporated and
the residue by heating it up to 200° at a pres-
sure of 4 mm. freed from bases having & low
poiling point. The residue Is dissolved in ace-
tone and a solution of 9. 4-dihydroxybenzoic acid
dissolved in acetone is added. The 2.4-dihy-
droxy benzoate of the 3-methyl-4- (p-diethyl-
aminoethoxyphenylamino) = 7 - chloroquinoline
precipitates as a yellow powder,

Example 9

2.5 g. of phenol and 2.5 g. of 3-methyl-4.7-di-
chloroquinoline are refluxed with 3.8 g. of 4-
amino-1-phenoxybutane (B. P. 112°/4 mm.) and
a small quantity of potassium lodide at 180° for
15 hours. When the reaction has been finished
the melt is introduced into about 15 ce. of a 33
per cent sodium hydroxide solution with ether.
The ethereal solution is extracted with and re-
peatedly extracted with diluted hydrochloric
acid and to the hydrochloric acid solution sodium
acetate solution is added until a reaction neutral
to Congo red is produced. On standing 3-
methyl-4.7-dichloroquinoline being not converted
crystallizes from this solution. After separating
the last mentioned substance the acetic acid so-
lution is made alkaline with sodium hydroxide
solution and extracted with ether, After evap-
orating the ether, the 3-methyl-4-phenoxy-
butylamino-7-chloroquinoline is obtained as vis-
cous oil (yield 3 g.). )

This substance is refluxed with 20 cc. of hydro-

| 3

bromic acid (d=1.5) and then evaporated to

dryness in vacuo at 100°, whereby the phenol

split off by the hydrobromic acid passes over.
About 50 cc. of liquid ammonia are added, to the
residue and the whole heated for a short time
(about 1 hour) in an autoclave at 60°. 'When the
reaction has been finished the excess ammonia
is evaporated and the residue dissolved in di-
luted hydrochloric acid. To the solution is added
sodium acetate solution until a reaction neutral
to Congo red is produced and extracted with
ether. The aqueous solution is made alkaline
and repeatedly extracted with ether. - The
ethereal solution is then dried with potassium
carbonate, fillered and the hydrochloric- acid
salt of the 3-methyl-7-chloro-4-(4’-aminobutyl) -
aminoquinoline is precipitated from the filirate
with ethereal hydrochloric acid. It is a yellow-
colored substance being easily soluble in water.
The base has the boiling point 212°/2 mm. and
represents a yellow-colored oil which solidifies
when strongly cooled.

We claim:

1. Quinoline compounds containing as substitu-
ents at least in the 4-position an amino group
which is substituted by a basic radical contain-
ing an aliphatically bound amino group, and in
the 7-position a substituent selected from. the
group consisting of halogen atoms and the methyl
group, but containing no substituent in the 2-
position, which quinoline compounds are in the
form of their salts with mineral and lower or-
ganic acids soluble in water, but in general in-
soluble in water in the form of thelr salts with
aromatic hydroxycarboxylic acids.

2. Quinoline compounds containing as substitu-
ents at least in the 4-position an amino group
which is substituted by a basic radical contain-
ing an aliphatically bound amino group; and in
the 7-position a halogen atom, but containing no
substituent in the 2-position, which quinoline
compounds are in the form of their salts with
mineral and lower organic acids soluble in water,
but in general insoluble in water in the form of
th;iir salts with aromatic hydroxycarboxylic
acids.

3. Quinoline compounds containing as substitu-
ents at least in the 4-position an amino group
which is substituted by a dialkylaminoalkyl radi-
cal, and in the 7-position & substituent selected
from the group consisting of halogen atoms and
the methyl group, but containing no substituent
in the 2-position, which quinoline compounds are
in the form of their salts with mineral and lower
orgenic acids soluble in water, but in general in-
soluble in water in the form of their salts with
aromatic hydroxycarboxylic acids.

4, Quinoline compounds conteining as substitu-
ents at least in the 4-position an amino group
which is substituted by & dialkylaminoalkyl radi-
cel, and in the 7-position a healogen atom, but
containing no substituent in the 2-position, which
quinoline compounds are in the form of their
salts with mineral and lower organic acids soluble
in water, but in general insoiuble in water in the
form of their salts with aromatic hydroxycar-
boxylic acids.

5. 3-Alkylquinolines contalning as further sub-
stituents at lesst in the 4-position an amino
group which is substituted by a basic radical con-
taining an aliphatically bound amino group, and
in the 7-position a substituent selected from the
group consisting of halogen atoms and the methyl
group, but containing no substitvent in the 2-po-
sition, which quinoline compounds are in the form
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of their salts with mineral and lower organic
acids soluble in water, but in general insoluble in
water in the form of their salts with aromatic

hydroxycarboxylic acids.

8. 3-Alkylquinolines containing as further sub-
stituents at least in the 4-position an amino group

. which is substituted by a basic radical containing

an aliphatically bound amino group, and in the
71-position a halogen atom, but containing no
substituent in the 2-position, which quinoline
compounds are in the form of their salts with
mineral and lower organic acids soluble in water,
but in general insoluble in water in the form of

their salts with aromatic hydroxycarboxylic

acids.

1. 3-Alkylquinolines containing as further sub-
stituents at least in the 4-position an amino group
which is substituted by a dialkylaminoalkyl radi-

cal, and in the 7-position a substituent selected -

from the group consisting of halogen atoms and
the methyl group, but containing no substituent
in the 2-position, which quinoline compounds are
in the form of their salts with mineral and lower
organic acids soluble in water, but in general in-
soluble in water in the form of their salts with
aromatic hydroxycarboxylic acids.

8. 3-Alkylquinolines containing as further sub-

stituents at least in the 4-position an amino group .

which is substituted by a dialkylaminoalkyl radi-
cal, and in the 7-position a halogen atom, but
containing no substituent in the 2-position, which
quinoline compounds are in the form of their
salts with mineral and lower organic acids soluble
in water, but in general insoluble in water in the
form of their salts with aromatic hydroxycar~
boxylic acids.

9. A 3-alkyl-4-dialkylaminoalkylamino-7-halo-
gen-quinoline.

10. A 3-methyl-4-dialkylaminoalkylamino-7-
halogen-quinoline.

11. A 3-alkyl-4-dialkylaminopentylamino-7-
halogen-quinoline, :

2,238,070

12. A 3-methyl-4-dlalkylaminopentylamino-7-
halogen-quinoline. .

. 13. The process which comprises reacting upon
a 4-halogen quinoline which contains as further
substituent:a halogen atom at least in the 7-po-
sition, but containing no substituent in the 2-po-
sition, with a polyamine containing at least one
non-tertiary amino group.

14. The process which comprises reacting upon
a 4-halogen quinoline whieh contains as further
substituent a halogen atom at least in the 7-po-
sition, but containing no substituent In the 2-
position, with an alkylenediamine containing at
least one non-tertiary amino group.

15. The process which comprises reacting upon
& 3-alkyl-4.7-dihalogen quinoline with a poly-
amine containing at least one non-tertiary amino
group.

16. The process which comprises reacting upon
& 3-alkyl-4.7-dihalogen quinoline with an alkyl-
enediamine containing at least one non-tertiary
amino group. :

17. The process which comprises reacting upon
a 3-methyl-4.7-dlhalogen quinoline with an alkyl-
enediamine containing at least one non-tertiary

- amino group, .

18. The process which comprises reacting upon
a 3-methyl-4.7-dihalogen quinoline with a di-
ethylaminoalkylamine containing a non-tertiary
amino group.

19. 3-methyl-4-(5’- diethylamino - pentyl - 2'-
amino) -7-chloroquinoline.

20. 3-methyl-4-(5’- diethylamino - pentyl - 2’-
amino) -7-iodoquinoline.

21. 4 . (5’-diethylamino-pentyl - 2’- amino) -7-
chloroquinoline. )
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