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AM NOQUI NOLI NE DERI VATI VES- FOR ;USE ~AGAV, NST CHL OROOUI NE- RESI STANT AND
CHLOROOUI NE- SENSI TI VE MALARI'A I5ATHOGENS . Theé nvention is concerned
wi t h ami noqui nol i ne de'r-_? atives” of ""h:e eneral forml a [err]
wherein the synbols R & "]""to R[err]"&%nlfy hydrogen or one or two
t hereof signifies (signi y) alkyl: rand the' ot hers si gnlf hydr ogen,
Rlerr] and Rlerr] S|gni y al kyl af keny‘l“ of . aral?yl or. EAN_‘iiﬁ_gllﬁ
The inventnon is concerned with ammoqumohne derivatives

of the general formula

5
R‘l
R3
R7
HN N~
R? 6
R9 R‘ n l{8
\ 1
RI0 N/

wherein the symbols R! to R6 signify hydrogen or one or two
thereof signifies (signify) alkyl and the others signify

10 hydrogen, R7 and R8 signify alkyl, alkenyl or aralkyl or.
together with the N atom signify pyrrolidine or piperidine,
optionally substituted by alkyl, octahydroindole or 3-
azabicyclo[3,2,2]nonane and n = O or 1 or

15 wherein the symbols R1 and R3 signify tri- or tetramethyi-
ene, all remaining symbols to R6 signify hydrogen, n = 0 and
R7 and R8 have the above significances or

wherein the symbols R1 and R7 signify methylene or
20 dimethylene and n = 1,
R1 and R7 signify di- or trimethylene and n = 0
R3 and R? signify di- or trimethylene and n = 1
R3 and R7 signify tri- or tetramethylene and n = 0
R> and R7 signify tri- or tetramethylene and n = 1
2 R1 and RS signify di- or tri-methylene and n = 1, all
remaining substituents signify hydrogen, except R8 which
signifies alkyl, alkenyl or alkynyl or

wherein the symbols R3 and RS signify tri- or tetra-
30 methylene and n = 1, all remaining substituents to R6
signify hydrogen and R7 and R8 signify alkyl, alkeny! or
aralkyl or together with the N atom signify pyrrolidine or
piperidine, optionally substituted by alkyl,
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together with the N atomsignify pyrrolidine or piperidine,

substituted by al kyl, octahydroindole or 3- azabi cycl o[ 3, 2, 2] nonane
and n = 0 or 1 or wherein the sy&bols Rerr] and Rerr] signify tri-
or tetranethyl - ene, all remaining synbols to R6 signify hydrogen, n

0 and R7 and R8 have the above significances or

symbol s Rier) REaigiifies] hgdesyéy orehaeRe ofk R10 SFesyhaiogeand n = 1.

optionally

wherein the

err] and

Rlerr] and Rlerr] signify di: or trinmethylene and n =
Rlerr] signify (HJI -tr!ﬂu?F‘$/W§FHYﬁene and n =1 Rlerr] and Rlerr] signify
tri- or tey avell lasl pharaateutically accepiable] saltd &f dvagicscompounds - or

tetraneth%gﬁggg%ggh@gﬁyﬁkaﬂ1 Rlerr] and Rlerr] signify di-

tri-nethy
except &8 which signifies al kyl, al kenyl or al kynyl or

or

remai ni ng substituents signify hydrogen,

wher ei n

the symbol s Rl effideceBnfSifds Hr8hovel with he!Giddstion pf ™=t ny! ene and n

1, all renmaining substituents to |

gen and R err]

and Rlerr] signify alkyl, alkenyl or  aralkyl or together with the N
atom si gni fy pypol7dinlere-quinolimi£s/1) 4y PN 1 airhethy |- thigerd 1t pled by

alkyls diamine,

10

N2-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-ethane-1,2-

diamine, -

N3-(7-chloro-quinolin-4-y{)-N1,N1-dimethyl-propane-1,3-

15 diamine,

N3-(7-chloro-quinolin-4-yl)-Nq,N1-diethyl-propan-1,3-

diamine,

20 (7-chloro-quinolin-4-yl)-(2-piperidin-1-yl-ethyl)-amine,

(7-chloro-quinolin-4-yl)-[(1-ethyl-pyrrolidin-2-yl)-

methyl]-amine,

% (7-chloro-quinolin-4-yl)-(1-methyl-pyrrolidin-2-yl-

methyl)-amine,

(7-chloro-quinolin-4-yl)-(1-methyl-piperidin-2-yi-

methyl)-amine and

(7-chloro-quinolin-4-yl)-(1-methyl-piperidin-3-yl)-amine,

and they have the surprising property that they have an equally

good effect not only against chloroquine-sensitive malaria patho-
35 gens, but also against chloroquine-resistant malaria pathogens,

that is to say, they exhibit no cross-resistance with chloroquine.
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2 R9 signifies hydrogen or hal ogen and R10 signifies hal ogen or
trifluoronmethyl, as well as phar maceuta'l_cal | y acceptable salts of basic
conmpounds of general formula I. hese conpounds are novel with the
exception of N2- (7-chloro-quinolin-4-yl)-Nerr] ,Nerr]

Nerr]-L7- ol onBGanhoiths. B83Hes of rosssgasistancs, 84,7150 5 009,
di ani ne, activity,Nehich dBI to soue nextentsbgtjemicompared with chloro-
. NLerr] - digiphéy weteCBafsriding3- Hitherto it had been assumed that cross-
resistance exists between chloroquine-like compounds. Only
5 certain bis-quinolines, which contain two quinoline rings and
which bear little structural relationship to chloroquine, have a
definite activity against chloroquine-resistant malaria patho-
gens, especially the compounds which have been described by
J.L.Vennerstrom (J. L. Vennerstrom et al, J.Med.Chem., 35, 2129-
10 2134 (1992). Further, it had hitherto been assumed that chloro-
quine analogues having shortened or lengthened side-chains were
less active against malaria pathogens compared with chloroquine
(R.L.O'Brien and F.E.Hahn, Chloroquin Structural Requirements for
Binding to Deoxyribonucleic Acid and Antimalarial Activity,
15 Antimicrob. Agents Chemother, 1965, 315 - 320).

Simple analogues of chloroquine have therefore hitherto
been considered to be uninteresting and not suitable for the
treatment for malaria. In contrast to this assumption, it has now

20 been found that the compounds of formula | are outstandingly
suitable for the prophylaxis of malaria and for its treatment,

especially in cases where the pathogens are resistant to
chloroquine.

2% Objects of the present invention are the use of compounds
of formula | and of pharmaceutically usable salts thereof in the
control or prevention of diseases, especially in the control of
chloroquine-resistant and of chloroquine-sensitive malaria
pathogens, the novel compounds and salts of formula | per se and

3 for use as therapeutically active substances, the manufacture of
the novel compounds and salts as well as medicaments containing
a novel compound or a salt and the manufacture of such
medicaments.

35 The term "alky!l" used in the present description denotes
straight-chain or branched saturated hydrocarbon residues such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl,
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di am ne, N3-(7-chloro-quinolin-4-yl)-Nerr] ,Nerr]

-di et hyl - propan- 1, 3- di am ne, 4
(7-chloro-quinolin-4-yl)-(2-piperidin-1 -yl-et hyI ) - am ne,

(7-chl oro- qU|noI|n4yI) [(I -et hyl - pyrrolldln yI)- met hyl ] - am ne,
(7-chloro ) | - )

(7-chl orotgngg d4t“# like 'ET(%@@ E‘Lﬁ%w 9#’ brrrg?ﬂ@él)' gﬁ?‘r}géand
(7-chl oro- wa' Nen- 4- yI) (1 - et hyI p| peridin-3-yl)-amne, and they have
the surprising property that they have an equally good effect not only

chi or oqut ne- r edremmauris i Whidh, fhs, SxBBAR R PRO°R8 WapM AR bi ¢ no
cross-rgsiamtduore \grt twoht}mmmﬁl signifies (signify) alkyl and the others
signify hydrogen, R7 and R8 signify alkyl, alkenyl or aralkyl or
together with the N atom signify pyrrolidine or piperidine,
optionally substituted by alkyl, and n = 0 or 1 are especially

preferred.
10
Particularly preferred compounds of general formula | are:
(S)-N2-(7-ChIoro-quiﬁolin-4-yl)-N1 ,N1-dimethyl-propane-
1,2-diamine,
15

(R)-N2-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-
1,2-diamine,

N1-(7-chloro-quinolin-4-yl)-2,N2,N2-trimethyl-propane-
20 1,2-diamine,

N3-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-propane-1,3-
diamine,

% (RS)-(7-chloro-quinolin-4-yl)-(1-methyl-piperidin-3-yl)-
amine and

(RS)-(7-choro-quinolin-4-yl)-(1-methyl-pyrrolidin-3-yl)-
amine.

Also preferred are:

(RS)-N2-(7-Chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-
1,2-diamine,

(RS)-N2-(7-chloro-quinolin-4-yl)-Nq,N1-diethyl-propane-
1,2-diamine,
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3 - Not only the absence of cross-resistance, but also the good
activity, which is to sone extent bettgr conpared with chloro- quine, were
surprising. Hitherto it had been assunmed that cross- resistance exists

bet ween chl or oqui ne-1i ke conmpounds. Only certain bis-quinolines, which

contain two quiggl_Ne (i 1 LWeh_Rhean M.t il.e it mel_ati onship
to chl oroqui ne ,(@f?a\'/\g 5%@9%’@3‘@@??& 'tay9<[)g<'§li1r'i§t1 g?}%%%lqé?ﬁ -arn?si st ant

mal ari a pal ,%dlgﬁﬂg,e.especi ally the conmpounds whi ch have been descri bed by
J.L.Vennerstrom (J. L. Vennerstromet al, J.Md.Chem, 35, 21 29- 2134 (1

992). Further, j d, hitherto been,assunpd,.t hat chl oro- _qui ne anal ogues
havi ng shortened#)dm‘é%g?ﬁg?f&j'%'ﬂgh@ﬁgrgb'&n&1I'gé%&é¥lt'P\(egp§@z§'nst nal ari a
pat hogess T@wetiaatne,th chloroquine (R L.OBrien and F. E. Hahn, Chloroquin
Structural Requirenents for Binding to Deoxyribonucleic Acid and

Antimal arial Activity, Antimcrob. Agents Chenother, 1965, 315 - 320).
(RS)-7-chloro-quinolin-4-yl)-(1-methyl-2-pyrrolidin-1-yl-

ethyl)-amine,

10 N2-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-ethane-1,2-
diamine,

Nz-(7-chIoro-quinolin:4-yl)-N1 ,N1-diethyl-ethane-1,2-
diamine,

N3-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-1,3-
diamine,

(R)-N1-(7-chloro-quinolin-4-yl)-N2,N2-dimethyl-propane-
20 1,2-diamine,

(S)-N1-(7-chioro-quinoline-4-yl)-N2,N2-dimethyl-propane-
1,2-diamine and

% (RS)-(7-chloro-quinolin-4-yl)-(1-methyl-pyrrolidin-2-yi-
methyl)-amine.

The novel compounds of formula | can be manufactured in
accordance with the invention by

a) reacting quinoline derivatives of the general formula

R
R9
N
I
-
N

R10
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Si npl e anal ogues of chl oroquine have therefore hitherto been considered to
be uninteresting and not suitable forgthe treatnent for malaria. In
contrast to this assunption, it has now been found that the conpounds of
formula | are outstandingly suitable for the prophylaxis of malaria and for

its treatnent, | gl ¥, 1 8 sistant to
chl or oqui ne. mgﬁ{(ﬁ%%f‘ér%?ﬁ?ﬁzleﬁé:arﬁéﬁsﬁ@ﬁgﬁﬂg?g ﬂdéﬁuse of
conpounds of f8igRifias|adeavisig ([@raumceutical |y usable salts thereof in the
control oy ' ' e hal ity t he control of

chl or oqui ?\véﬂ{r gﬁ‘?pagfmgé\%%(ﬁ?ﬁl g?%gi ne- gg?gﬂu:hve mal ari a pat hogens, the
novel conpounds and salts of fornmula | per se and for use as

t herapeutically active substand®s, manuf acture of the novel conpounds
and salts as well as nedi canent nfakning a n | conmpound or a salt and
t he manufacture of such negig AR The t m "al kyl" used in the
present description denotes?str \n or branched saturated

hydr ocar bon resi dues such as net hf?, n- propyl, isopropyl, n-butyl,

i sobutyl, s-butyl, '

wherein the substituents R! to R8 have the above
significances,

or
10
b) reacting alkylamino-quinoline derivatives of the general
formula
R
RS
H
R R? é R
N K IV
&
R0 N
15 wherein R! to R6 and R9 and R10 have the above signif-
icances and R signifies a leaving group,
with amines of the formula
HNR7R8 \
20

wherein R7 and R8 have the above significances,
or

c) reacting compounds of formula | in which R1 to R6 as well
2 as R? and R10 have the above significance and R7 and R8 signify

hydrogen or one of them signifies hydrogen and the other signifies

an alkyl group with alkylating agents which are suitable for the

alkylation of amino groups,

and
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4 t-butyl and the like. Hal ogen signifies chlorine, brom

ne,

I odi ne. Conpounds in which the pynbols Rlerr] to R err]

hydrogen and one or two thereof signifies (signify) alkyl
signify hydrogen, R7 and R8 signify al kyl, al kenyl or aral

fl
S

uori ne or
ignify

and the others

kyl

or

s

t oget her
Bstltuted
ularly

by ol kyr, Qna ot e ord’ BVl 3Bk péﬁﬁfdeﬂr&ﬁ ’°f°P5“"‘?ﬂﬁLL¥@
piwmam

preferred

(S)-N2-(7-

icallyyasabla sallr byl means ef an acid
Chloro-quinolin-4-yl)-Nerr] ,Nerr]- dlnethyl-propane- 1

, 2-di am ne,

5

According to variant a) of the process in accordance with
the invention correspondingly substituted quinoline derivatives
which contain a leaving group in the 4-position are reacted with
amino compounds of general formula i, the substituents having
the significances given above and R signifying a leaving group.

Leaving groups are conveniently halogen, O-methylsulphonyl -
or O-toluenesulphonyl groups. The reaction is conveniently
effected in a temperature range between 120 and 180°C and in a
solvent, with phenol, ethoxyethanol, dimethylacetamide or N-
methylpyrrolidine being especially preferred. The reaction time
can vary between 2 and 28 hours.

A further possibility for the manufacture of the compounds
of general formula | comprises using process variant b).

Conveniently, the compounds of formula IV in which R
signifies a leaving group and all other substituents correspond to
the significances given above is reacted in the form of the hydro-
chloride of the correspondingly substituted alkylamino-quinoline
derivative with an aliphatic or cyclic amine of formula V in a
sealed tube, whereby the amine can simultaneously serve as the
solvent. The reaction can take up to 24 h. The preferred
temperature range embraces temperatures between 90 and 110°C.
This reaction can also be effected in solvents in which both
reaction partners are soluble, for example in DMF, DMA, N-
methylpyrrolidone or acetonitrile. The conversion into a
pharmaceutically usable salt is effected by adding an acid. HCl is
especially preferred because of the physiological compatibility of
the hydrochloride. Convenient solvents which are especially
suitable are: isopropanol, diethyl ether or dioxan.

Alkylating agents which are suitable for process variant c)
are, for example, formaldehyde in combination with formic acid,
in which case the reaction is preferably carried out in excess
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(R -N2-(7-chloro-quinolin-4-yl)-Nerr] ,Nerr]-dinethyl-propane- 1

, 2-di am ne, N err] 8

-(7-chloro-quinolin-4-yl)-2, Nerr],Nerr]-trinethyl-propane- 1 ,2-diani ne,
N3-(7-chloro-quinolin-4-yl)-Nerr] ,Nerr] -diethyl-propane-1 ,3- diamne,

(RS)-(7-chd oro-qui:nol i -yld- 1. - et hyl.-piperd di n:3- - am ne and
(RS)-(?-CWBFHI’E%J‘#{ ri ot |%’@‘é’ia‘]f‘09reé9@'ﬂsg§7ﬁ’6’ﬂi‘ltﬁ'ﬂgsﬁvh- ani ne. -
Al so pref esongidaration are qor8pindi¢ns @f aliphaticnalri arematic- N[ err], N[ err]
- di net hyl - & vhiep2odi 2 : : :
(R o ( AER3RES inke OBIeRhydrides sudh gs sodiym borohydride or |
2-di ani ne,sodium cyanoborohydride. Such reactions can be conveniently

5 carried out in alcoholic or aqueous solutions.

The quinoline derivatives of general formula Il required for
synthesis variant a) are commercial products or can be prepared
according to methods known per se, for example 7-chloro-4-

10 hydroxyquinoline can be converted with phosphorus oxybromide
into 7-chloro-4-bromo-quinoline.

The aliphatic or cyclic amines of general formula Il are

also to some extent commercial products or can be prepared

15 according to methods known per se. Conveniently, the starting
point can be a cyclic amine, for example pyrrolidine or piperidine,
or an aliphatic amine, e.g. dimethylamine or diethylamine, which
can be reacted with nitroethane or 2-nitropropane. The resulting
nitro compound can subsequently be reduced according to methods

20 known per se, e.g. by hydrogenation with Raney-nickel, to the
compounds of general formula il

A further possibility for the preparation of the compounds
of general formula il comprises converting cycloalkane oxides
2 with diethylamine and perchlorates into 2-(diethylamio)-cyclo-
alkanols. These are conveniently dissolved, without further
purification, in THF and treated with phthalimide and triphenyi-
phosphine and subsequently stirred at room temperature for
several hours. After purification the resulting N,N-diethyl-2-

30 phthalimido-cycloalkylamine is saponified with concentrated
hydrochloric acid.

In analogy thereto, in place of diethylamine and other
aliphatic amines there can also be used, for example, cyclic
35 amines such as pyrrolidine. When cyclic amines, for example
piperidine, are reacted with acrylonitrile there is obtained the
corresponding propionitrile which can be hydrogenated to the
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5 ~ (S)-N2-(7-chloro-quinolin-4-yl)-Nerr],Nerr] -diethyl-propane- 1
, 2-di am ne, (R)-N[err]-(?-chlor(yqui nolin-4-yl)-Nerr],Nerr]

-di et hyl - propane- 1 ,2-di am ne, (RS)-7-chloro-quinolin-4-yl)-( 1
-met hyl - 2-pyrrolidin-1 -yl- ethyl)-am ne,

el S ggge%gq%@gaéaew@%{@é i o Sicehenderp TRk AT Matiasay 2 0e:
unger ar.

The corresponding alkylamino-quinoline derivative of
5 general formula IV in which the leaving group signifies a halogen
group, preferably chlorine, required as the starting material for
synthesis variant b) can conveniently be prepared as follows:

A suspension of the corresponding quinolinamino-ethanol,
10 which can be prepared according to a synthesis of R.C. Elderfield,
J. Am. Chem. Soc. 68, 1250 (1946), is treated with thionyl
chloride, whereby the reaction temperature should not exceed
300C. Subsequently, the mixture is stirred at RT for 1 h,,
evaporated to dryness and purified.

As mentioned earlier, the aminoquinoline derivatives of
general formula | and their pharmaceutically usable salts have
extremely valuable pharmacological properties.

2 Their activity against not only chloroquine-resistant, but
also chloroquine-sensitive malaria pathogens will be evident
from the following Tables:

T hod for th rmination of th ivi ainst _P.
25 falciparum in vitro

The preparations are tested on intraerythrocytary stages of
P. falciparum from asynchronous cultures according to the method
of Desjardin et al. (Desjardins, R.E. et al: Quantitative
30 assessment of antimalarial activity in vitro by a semiautomated
microdilution technique. Antimicrob. Agents Chemother. 16, 710-
718, (1979)).

The culture medium consists of RPMI 1640 with the
35 addition of 25 mM HEPES, 25 mM NaHCO3, 100 pg/ml neomycin

and 10% human serum (A+). Human-A+ erythrocytes are used as
the P. falciparum host cells. The parasites are maintained at -
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N3-(7-chloro-quinolin-4-yl)-Nerr] ,Nerr]-dinethyl-propane-1 ,3- di am ne,
(R-Nerr] -(7-chloro-quinolin-4-yl)-{g, N2-di net hyl - propane- 1, 2-di am ne,
(S)-NL -(7-chloro-quinoline-4-yl)-Nerr], N err]-dinethyl -propane-

1, 2-di am ne and (RS)-(7-chloro-quinolin-4-yl)-(1

rormila | abe i A aosTEt 0 00z, 031 NI BB TTAN 5y T

reacting cr@la]twenéuumdlmt ives of the general formula

In order to determine the activity, the preparations are

5 dissolved in DMSQ, pre-diluted in the culture medium to a
suitable starting concentration and subsequently titrated-out
into microtitre plates in the 2nd stage over 6-7 steps. After the
addition of the parasite culture (0.7% parasitemia in 2.5%
erythrocyte suspension) the test plates are incubated under the

10 conditions given above for 48 h - 72 h. The parasite growth in
the different preparation concentrations is determined using [G-
3H]-hypoxanthin incorporation compared to untreated control
cultures on the same test plates. The 50% growth inhibition
(IC50) is calculated according to logit regression analysis from

15 the resulting dosage-activity curve.

The preparations are tested on at least one chloroquine-
resistant and one chloroquine-sensitive P. falciparum strain.
Additional sensitive and resistant strains are included for futher

20 characterization.

Test method for the determination of the activity against

Plasmodium berghei in viv

] The preparations are tested on mice infected with malaria
pathogens (Plasmodium berghei). Male albino mice
(IBM:MORO(SPF), FUELLINSDORF) weighing about 25 g are used as
the test animals. They are kept in climatized rooms at 21-22°C
in groups of S animals per cage. They receive ad libitum a diet

30 feed with a low PABA content (NAFAG FUTTER © No. 9009 PAB-45,
PABA content 45 mg/kg) and drinking water. On the first day of
the test (DO) the test animals are infected with Plasmodium
berghei (strain ANKA). For this there is used heparinized blood of
a donor mouse with about 30% parasitemia, which is diluted with

35 physiological saline such that it contains 108 parasitized
erythrocytes per ml. 0.2 mi of this suspension is injected
intravenously (i.v.) into the mice to be treated and into the
control mice. In untreated control animals the parasitemia
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[err] 6 wherein R err] and R err]

have t he above significances and R signifies a leaving group, with
am no conpounds of the general fornula [err] wherein the
substituents Rerr] to R err] have the above si gni ficances,

normally reaches 30-40% on the third day after the infection
(D+3) and the test animals die between days +5 and +7.

The substances to be tested are dissolved or suspended in
5 distilled water or in a mixture of 7% Tween 80, 3% alcohol (96%)
and water. Usually, 0.25 mil of this solution or suspension is
administered once subcutaneously and perorally to groups of 5
test animals. Treatment is effected 24 hours after the infection.
10 control animals are treated in the same manner with solvent
10 or suspension medium per test.

All substances are tested in a first test in a single dosage
of 10 mg/kg. Only those substances which in this test

(10 mg/kg) have shown a parasitaemia reduction of 90% are used
15 for the titration.

48 hours after the treatment (D+3) blood smears are
prepared from all animals using blood from tail veins and are
stained with Giemsa. The average erythrocyte infection rate

20 (parasitemia in %) in the control groups as well as in the groups
which have been treated with the test compounds is determined
by counting under a microscope. The difference in the average
values of the infection rates of control group (100%) and treated
groups is calculated and expressed as a percentage reduction

25 (Gl%). The ED50 or ED90 is determined mathematically by means
of the JMP programme (nonlinear fit). The ED50 (ED20) in mg/kg
is that dose which after single administration reduces the

average erythrocyte infection rate by 50% (90%) in comparison to
the control group.

Table 1 contains the IC50 values measured in vitro for the
growth inhibition of chloroquine-sensitive and chloroquine-
resistant strains of the human pathogenic Plasmodium
falciparum.

Table 2 contains data with respect to the activity measured
against Plasmodium berghei in mice: Gl% is the percentage
reduction in the parasitemia after a single dose of 10 mg/kg of
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or b) reacti ng al kyl am no-qui noline derivatives of the general formula

[err] wherein R err] to Rerr] ?Qd Rl err] and R err] have the above
signif- i cances and R signifies a’leaving group, with am nes of the
formul a HNR7R8 \% wherein R7 and R8

have the r. .C reacti co ound of formula in

whi ch R er %Sgtzjg %tggggv\g?m%@tﬁ%?%rﬂ?rﬂiﬁﬂgé QFBH? cance

and R[ err](sa)p O andiEgb9Oyare the effective doses of the test substance
administered perorally or subcutaneously.

Sheet Has Been Replaced

I




hydrogen or one of themsignifies hydrogen and the other signifies an al kyl
group with al kylating agents which aRg suitable for the al kylation of am no
groups, and 7 d) if desired,
converting a basic compound of fornula | into a pharmaceutically usable_
salt by neans of an acid. According to variant a) of the process in
accordance with the invention correspondi ngly substituted quinoline
derlwgh}vgs whi ch contain a leaving group in the 4-position are reacted

W th compounds of general formula I'll, the substituents having t he
st gn) - n e 5 e s 1C50 (s ] 1Y
groupsg are conven Wt°|q$é @eﬁeBgﬁfﬁﬁ Bt HyIeRapReres
NF54 FCHS5C2 HB3 RFMEF3 Ro7 { RFCR3 ItG2 F6 Indo K1 W2 7G8 W2 Mef
3
1 4 8 7 7 S 15 4 8 9 9 9 7
2 7 7 7 7 6 8 5 6 14 8 8 9
3 7 7 5 7 4 8 5 6 12 7 7 11
4 7 8 8 7 4 9 5 8 1515 7 14
5 4 9 6 6 4 4 7 7 7 9
6 5 8 8 : 8 5 4 9 8 9 8
7 4 7 6 ' 7 5 4 8 7 8 8
8 S 9 7 9 4 10 4 S 11 11 7 9
9 11 15 14 12 11 17 17 18 32 31 30 25
10 7 S 8 6 7 18 7 16 17 13 15 15
11 5 7 6 6 S 13 6 10 18 15 9 9
11a 7 7 6 7 4 18 8 15 15 17 14 15
12 6 9 7 8 7 15 8 12 10 15 15 9
12a 7 8 10 8 7 11 5 11 9 9 8 6
13 30 28 38 27 30} 58 25 40 47 34 39 41
14 9 8 9 6 4 8 6 10 21 20 7 14
15 2 5 3 5 3 3 6 7 7 12
16 3 6 S 8 5 4 9 9 9 9
17 3 4 6 8 6 11 7 7 15 14 14 14
18 4 4 8 8 7 8 7 7 14 11 12 12
19 7 S 4 S 3 10 6 7 9 10 7 11
19a 6 7 6 7 5 11 5 8 9 10 8 6
20 3 7 4 4 7 14 7 8 10 11 15 14
21 21 35 33 35 28} 54 28 31 34 57 49
22 14 17 20 18 11 20 .. 14 16 22 11 29 23
23 6 6 7 7 4 1 10 6 8 15 15 8 13
24 7 7 7 7 4 9 6 8 15 15 7 9
25 8 8 10 8 5 14 8 15 22 26 11 16
26 7 8 8 9 5 8 6 9 1515 8 13
27 8 10 9 7 3 1S 7 9 18 19 7 14
28 7 14 1N 9 5 16 6 9 16 18 9 15
29 6 6 7 S5 3 11 6 7 16 15 5 11
30 7 9 10 8 11 16 7 7 14 15 15 8
31 5 5 S 6 S 14 7 7 11 14 9 7
32 7 9 9 8 7 16 10 15 16 15 15 13
33 8 15 15 16 10f{ 18 9 14 14 21 18 15
33a 7 8 7 7 5 9 5 9 8 9 9 7
33b 8 11 12 8 4 10 17 9 17 9 18 18
33c 8 24
33d 8 23
33e 12 53
33f 12 41
33g S 17
33h 7 18
Chloroquine 8 12 11 14 8 130 68 52 11 12 81 79
diphosphate 4 3
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or O-tol uenesul phonyl groups. The reaction is conveniently effected in a

t enperature range between 120 and 18G[grr]C and in a solvent, w th phenol,
et hoxyet hanol , di nmet hyl acetam de or N nethyl pyrrolidine being especially
preferred. The reaction tinme can vary between 2 and 28 hours.

further possibility for the manufacture of the conmpounds of general formula

| conprises u§ r"? process variant b). Conveniently, the conpounds of
formula IV in Wﬁ gh R signifies a leaving group and all other substituents
COr r esponded.q ala a¥ay= =YaW=TaTalVr= eacted in the formof the
hydro- chiori de of t he é@ﬁ'Y@SﬁdePngl y substitutfed al kyl anmi no- qui nol i ne
derivati v\ al ipha anine o ormula V in a seal ed tube,
wher eby the Exmnpte ann Gh%lattalrﬁ)e@u&ﬂ t 3@ veEDaSﬂt e solvent. The reaction can
take up tp 24 h. The p enbraces tenperatures
between 9p and 110[err}C. This reactlon can als be effected in solvents in
whi ch bot | o v , anpl e in DMF, DVA N
met hyl pyr olldoeor aq tI r|Ie e fon SI into a pharmaceutically
usabl e sajt is fect eqg .u ng aciyd. 1 ip especially preferred
because of the physiol 4g | conp gl | ijty .‘ t he hydrochl ori de. Conveni ent
sol vents phich A e espqci & 8/ 399.6 44 _

10 990 99.0 6.4

11 99.9 29.9 2.2

11a 99.0 99.6 4.5

12a 21.0 91.0 4.8

15 99.8 99.9 2.0

16 99.9 99.9 2.0

17 95.0 99.0 4.6

18 83.0 96.0 6.9

19 99.0 99.6 5.3

19a 99.9 99.9 2.4

20 99.9 99.9 4.4

33 97.0 87.0 5.9

33a 99.7 99.9 3.3

33b 99.9 99.9

33¢c 99.9 99.9 1.9

33d 99.9 99.9 2.2

33e 99.8 99.9 31

33f 99.8 99.9 2.8

Chloroquine 99.9 99.9 2.4
diphosphate
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suitabl e are: isopropanol, diethyl ether or dioxan. Al kyl ati ng agents
whi ch are suitable for process vari arc.]t c) are, for exanple, formal dehyde in
conbination with formc acid, in whi case the reaction is preferably
carried out in excess 8 formc

acid. Oher alk ents_which cone .intgo consideration are
combi nati ons of a ep&g“pg“ﬁg X % wmﬁhy@@ﬁwt@tgﬁnﬁfﬁie%/drl des such

as sodi umilpastive) bt whicty dire ey dmedrdedh e st :@Jsbopeam mAps can be

conveni ent cQ C or . aqueous sel ytion The
qui \I‘/10| : ne ra%pr?%ratélgggﬂgéeﬂggHgg%|argolg%§palq ergéﬁgﬁ rgﬁﬂé SVH? hesi s vari ant
a) are coBD cMazl1HrNMRcspeotrac avereetakarpaterbamc techpegatureyet hods known

per se,s T aheRfiddPLBmMpcUHdY 8-(bpm) relative to 5 (TMS) = 0.0 ppm.

Example 1

(RS)-Nz-(7-Chloro-quinolin-4-yl)-N1,N;-dimethyl-propane-
10 1.2-diamine

5 g of 4,7-dichloroquinoline, 6.5 mi 1-N,N-dimethylamino-
2-propylamine and 0.8 g of phenol are reacted at 140°C for
6 hours. After cooling 40 mi of water are added, the mixture is

15 adjusted to pH 12 using concentrated sodium hydroxide solution

and extracted three times with 150 ml of ethyl acetate each
time. The residue remaining after evaporation of the solvent is
recrystallized 1x from isopropanol and 1x from acetonitrile.
3.48 g of colourless crystals are obtained, m.p.: 168-170°C.

TH-NMR in CDCl3, 8 (ppm): 1.29 (d, J = 7 Hz, 3H), 2.24 (s, 6H),
2.36 (dd, J = 6Hz and 12.5 Hz, 1H), 2.59 (dd, J = 9 Hz and 12.5 Hz,
1H), 3.62 (m, 1H), 5.90 (broad, 1H), 6.44 (d, J = 6 Hz, 1H), 7.34 (dd,
J=3 Hzand 9 Hz, 1H), 7.74 (d, J= 9 Hz, 1H), 7.95 (d, J = 3 Hz, 1
25 H), 8.53 (d, J = 6 Hz, 1H).

The following compounds can be prepared in an analogous
manner:

30 Example 2

(RS)-N2-(7-Chloro-quinolin-4-yi)-N1,N1-diethyl-propane-

1.2-diamin

35 3.91 g of base from 5 g of 4,7-dichloroquinoline and 6.56 ¢
of 1-N,N-diethylamino-2-propylamine; colourless crystals from
acetonitrile, m.p.: 90-92¢C.

This Sheet Has Been Replaced

LR




hydr oxyqui nol i ne can be converted wth phosphorus oxybrom de into

7-chl or o- 4- br ono- qui nol i ne. The, al i phatic or cyclic am nes of general
formula Ill are also to some extent cb rcial products or can be prepared
according to nmethods known per se. Conveniently, the starting point can be
a cyclic amne, for exanple pyrrolidine or piperidine, or an aliphatic
amine, e.g. di NetNMBiNGEDGI3,d @pm)atiOe (twhick d2n6HY, 130t(e vt h

Subsequentt 12 SEMCR -2 2ot RES: S 5L hbatHibuls KBIT SE" 684 g
P e e g o oot pner al
formula | Iﬂqg?rfgrél @e’g‘! gg%v“eir]ﬂ EQ’ ?;?l%socgl?ga'—hee %){2! ég@n\?\n th diet hgl am ne and

perchl osates into 2-(diethylam o)-cyclo- al kanols. These are conveniently

di ssol ved, wi t e dibydrachiBrble! iscBbkaified By Talid 9% 2dsdition
phthal i m de and triph _ng - Eeosp I ne and su _s&gﬁ A tirred at room
t enper at urlB 'ISQP‘Q@@BPEI W&Hﬁ SSACEYStaNr M-Pea t esul ti ng

N, N- di et hyl - 2- pht hal i m do-cycl oal kyl am ne is saponified with concentrated

hydrochl oric acid. _ E le 3

3.36 g of base from 3.18 g of 4,7-dichloroquinoline and
15 4.12 g of 2-(pyrrolidin-1-yl-propyl)-amine; colourless crystals
from acetonitrile, m.p.: 160-163¢C.

TH-NMR in CDCI3, & (ppm): 1.32 (t, J = 7 Hz, 3H), 1.75 (m,
4H), 2.55 (m, 5H), 2.83 (dd, J = 9 Hz and J = 12 Hz, 1H), 3.67 (m,
20 1H), 5.92 (br., 1H), 6.44 (d, J = 6 Hz, 1H), 7.35(dd, J=3 Hzand 9
Hz, 1H), 7.72 (d, J = 9 Hz, 1H), 7.95 (d, J=3 Hz, 1 H), 8.52(d, J = 6
Hz, 1H).

The dihydrochloride is obtained in the form of colourless
25 crystals which decompose at 143° by the dropwise addition of a
solution of the base in isopropanolic hydrochloric acid (0.35N) to
a 4-fold volume of diethyl ether.

Example 4

ethyl)-amine
3.62 g from 5.22 g of 4,7-dichloroquinoline and 7.5 g of 2-

35 (piperidin-1-yl-propyl)-amine; colourless crystals from ethanol,
m.p.: 168-171°C.
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In anal ogy thereto, in place of diethylanne and other aliphatic am nes
there can al so be used, for exanple, 1(:)/cl I c am nes such as pyrrolidine.
i‘d

When cyclic am nes, for exanple piperidine, are reacted with acrylonitrile

there is obtained the corresponding propionitrile which can be hydrogenated

to the . 9 correspondi n%_rgropyl am ne
in the presencd HNMR in iGRGIRdiSdpinm):at. 30r (dnder 619 Hmr3H), 1.3-116e

; St iy A8 Vi
whi ch Fre (hER) 922 6 Tl GF 3,82 Uit 145, 6/200(bBaRI R, BRI, L0
requi red &Heghd t%r-39r@didt%r3 Hz and 9skin: hEg; Z-ﬁ&r(ﬂadﬁ ®) HzadHdonveni ent | y
be prepar edggs(d o J—--a"iilz, 1 H), 853¢aPgspHzCiHyhe corresponding

qui nol isnam' no- et hanol ,

Example 5

N2-(7-Chloro-quinolin-4-y}-Nj .Nj-dimethyl-ethane-1,2-
fiami
10
1.09 g from 5.9 g of 4,7-dichloroquinoline and 5.3 g of 2-
dimethylamino-ethylamine; colourless crystals from ethyl
acetate, m.p.: 122-124°C.

15 TH-NMR in CDCl3, & (ppm): 2.30 (s, 6H), 2.68 (m, 2H), 3.28
(m, 2H), 5.91 (br.t, 1H), 6.37 (d, J = 5.5 Hz, 1H), 7.36 (dd, J = 2.5 Hz
and 9 Hz, 1H), 7.71 (d, J = 9 Hz, 1H), 7.95 (d, J = 2.5 Hz, 1H), 8.53
(d, J = 5.5 Hz, TH).

20 Example 6

N2-(7-Chloro-quinolin-4-y[)-N1,N1 -diethyl-ethane-1.,2-
diamine

% From 4,7-dichloroquinoline and 2-(N,N-dimethylamino)-

ethylamine; colourless crystals from isopropanol, m.p.: above
2500°C.

TH-NMR in DMSO-dg/D20, & (ppm): 1.28 (t, J = 7.5 Hz, 6H),
30 3.28(q,J = 7.5 Hz, 4H), 3.49 (t, J = Hz, 2H), 4.00 (t, J = Hz, 2H),
7.06 (d, J = 7 Hz, 1H), 7.75 (dd, J = 2 Hz and 9 Hz, 1H), 8.02 (d, J =
2 Hz, TH), 8.59 (d, J = 7 Hz, 1 H), 8.65 (d, J = 9 Hz, TH).
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whi ch can be prepared according to a synthesis of R C Elderfield, J.

Chem Soc. 68, 1250 (1946), is treated wth thionyl chloride, whereby the

Am

reaction tenperature should not exceet®30[err]C. Subsequently, the m xture
is stirred at RT for 1 h., evaporated to dryness and purified.

nmenti oned

their pharmaceutically usable salt
properties.
but al so chl or ogui

foll ow ng
agalnst P.

I ntraeryt h[ 80¥£§r%tiﬁeﬁﬁsgpm3 ﬁbgar U?]‘{’%[ﬁlgiﬁgnChr on US. cult glr es

accord| g

As

earlier, the am noquinoline derivatives of general fornmula | and

“",t_‘:

Tabl def= HBc AodiX-42 ,
falciparumin vitro The preparatlons are tested on

S

Quant i t at i yemdseés$ ng2rvaminosthybepsriclidinet i vptipri to viggryshballization

5o Sh OB uaEoprodticens Wi By rlitfuiBi Witn E6RA BcSRP R

10

300 g of aluminium oxide (activity grade ll). From 400 ml of
eluate there are obtained yellowish crystals which, recrystal-
lized from 95 ml of acetonitrile, give 3.37 g of colourless
crystalline product, m.p.: 134-136°C.

TH-NMR in CDCI3, 5 (ppm): 1.83 (m, 4H), 2.59 (m, 4H), 2.87
(dd, J = 6 Hz and 7 Hz, 2H), 3.33 (m, 2H), 5.92 (broad 1H), 6.38 (d, J
= 6 Hz, 1H), 7.36 (dd, J = 3 Hz and 9 Hz, 1H), 7.70 (d, J = 9 Hz, 1H),
7.95 (d, J = 3 Hz, 1 H), 8.53 (d, J = 6 Hz, 1H).

The dihydrochloride is obtained in the form of colourless
crystals, m.p.: 212-2139C, by adding HCl to a solution of the base

in isopropanol.

Example 8

(7-Chloro-quinolin-4-y)-(2-piperidin-1-vl-ethyl)-amine

3.57 g of base from 3.96 g of 4,7-dichloroquinoline and
4.8 g of 1-(2-aminoethyl)-piperidine (reaction duration, 5 hours
at 1400C); yellowish crystals from acetonitrile, m.p.: 148-151°C,

TH-NMR in CDCl3; & (ppm): 1.45-1.7 (m, 6H), 2.46 (m, 4H),
2.72 (t, J = 6 Hz, 2H), 3.29 (m, 2H), 6.12 (br., 1H), 6.36 (d, J = 6 Hz,
TH), 7.38 (dd, J = 2.5 Hz and 8.5 Hz, 1H), 7.67 (d, J = 8.5 Hz, 1H),
7.95 (d J = 2.5 Hz, TH), 8.53 (d, J = 6 Hz).
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The culture nmedium consists of RPM 1640 with the addition of 25 mM HEPES,
25 MM NaHCO err], 1 00 [err]g/m neony%l n and 10% human serum (At).
Human- A+ erythrocyt es are used as th fal ci parum host cells. The

parasites are naintained at 10
37[err]Cin an atnosphere of 3% Qlerr %COerr], 93% N err] and at 95%
relative humdity. I n order I ne the activity, the

preparations are dissolved in DVMSO pre-diluted in the culture nediumto a

suitable starti ty atg S n | t'trée into
mcrotitre pl am%ﬂmﬂﬁ .éiL Qvéudltlon of

t he parasigyclohexane-1027diamingitenmia in 2. 5% erythrocyte suspension) the
test plates are incubated under the

11.3 g of base from 15.2 g of 4,7-dichloroquinoline and
13.4 g of 2-(diethylamino)-cyclohexylamine (reaction duration,
16 hours at 140°C); colourless crystals from acetonitrile, m.p.:
110-114°C.
10
TH-NMR in CDCI3, & (ppm): 0.98 (t, J = 7 Hz, 6H), 1.1- 145 (m,
5H), 1.75-2.0 (m, 3H), 2.38 (m, 2H), 2.54 (m, 2H), 2.70 (m, 1H),
3.10 (m, 1H), 6.43 (d, J = 6 Hz, 1H), 6.55(br.s, 1H), 7.36 (dd, J = 2.5
Hz and 9 Hz, 1H), 7.71 (d, J = 9 Hz, 1H), 7.94 (d, J = 2.5 Hz, T H),
15 8.52(d,J=6Hz, 1H).

The dihydrochloride is obtained from isopropanolic hydro-
chloric acid; colourless crystals from acetonitrile, dec. at 198°C.

20 Ex le 1

25 3.87 g from 3.6 g of 4,7-dichloroquinoline and 3.06 g of
(2-pyrrolidin-1-yl-cyclohexyl)-amine (reaction duration
24 hours at 120°C); colourless crystals from acetonitrile/
ethanol, m.p.: 228 - 231°C.

30 TH-NMR in DMSO-dg, & (ppm): 1.25-2.0 (m, 12H), 2.22 (m,1H),
3.11 (m, TH), 3.40 (m, 1H), 3.98 (m, TH), 4.47 (m, 1H), 7.16 (d, J =
7.5 Hz, 1H), 7.75 (dd, J = 2.5 Hz and 9.5 Hz, 1H), 8.12 (d, J = 2.5 Hz,
1H), 8.64 (d, J = 7.5 Hz, 1 H), 8.98 (d, J = 9.5 Hz, 1H), 9.65(d, J =
9.5 Hz, 1H), 10.15 (br.s, 1H). 14.63 (br.s, 1H).
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conditions given above for 48 h - 72 h. The parasite growth in the
different preparation concentrations '6 determ ned using [G

3H] - hypoxant hi n i ncorporation conpared to untreated control cultures on the
sane test plates. The 50% growt h inhibition (1C50) is calculated according
to logit regression analysis fromg he r'es:ilgtl ng dosage-activity curve.

The preparations are tested on at chl oroqui ne- resistant and one
chl oroqui ne-sensitive P. falciparumstrain. Additional sensitive and

resistant strai h aj achel,zat i - Test
met hod for the : {T-Of ( fhofifeArhen "ngagmyémberghei in

Vi vo T HNNG ested on mce infected with malaria
pat hogNgs (PI asm)dl um berghel) Mal e al bi no m ce (I BM MORQ( SPF),

FUELLI NSDORF) i ng e us s, t test gnimals. They are
kept in cli mat\ll\g % thé%éﬁ 2‘?{92’% @&(9;%3 BE""@H”H‘ fi€an9 per cage.
meyggggeg% JAdgl ofDIZ-l(mn@tf@IIfmlrﬁ@)ﬁymg lhnﬁhBA(SPGCthe@tre@MEﬁG ][:UTTtER
- en e Irs
day of the 'éasﬁo?[%;s t estwﬁﬁ F%{pﬁ% ?gaﬂﬁﬁi&%&@ﬂ#ﬁ #‘gs Cum
are obtained therefrom 7.84 g of dihydrochloride; colourless
10 crystals from acetonitrile/ethanol, m.p.: 186-190°C.

TH-NMR in DMSO-dg, & (ppm): 1.45 (d, J = 6 Hz, 6H), 1.8-2.4
(m, 6H), 2.56 (m, 1H), 3.1-3.5 (m, 4H), 5.20 (m, 2H), 6.90 (d, J =
7.5 Hz, 1H), 7.45 (dd, J = 2.5 Hz and 9.5 Hz, 1H), 8.15 (d, J = 2.5 Hz,
15 1H), 8.24 (d, J = 7.5 Hz, 1 H), 9.41 (d, J = 9.5 Hz, 1H), 11.55 (br.s,
1H). 14.55 (br.s, 1H).

20
1.78 g of base from 3.56 g of 4,7-dichloroquinoline and 2.79 g
of 2-(pyrrolidin-1-yl)-cyclopentylamine.

Ci8H22CIN3 (315.85):
25

Calc.: C 68.45%, H 7.02%, Cl 11.22%, N 13.30%

Found: C 68.32%, H 7.00%, Cl 11.36%, N 13.11%
30 With isopropanclic hydrochloric acid there are obtained

therefrom 1.64 g of dihydrochloride; colourless crystals from
acetonitrile/ethanol, m.p.: 173°C (dec.).

TH-NMR in DMSO-d6, 8 (ppm): 1.7-2.0 (m, 8H), 2.3-2.4 (m, 2H),
3 3.09 (m, 2H), 3.53 (m, 2H), 4.40 (m, 1H), 4.79 (m, 1H), 7.01 (d, 1 H,
J=7Hz),7.79 (dd, J = 2.5 Hz and 9 Hz, 1H), 8.11 (d, J = 2.5 Hz,
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berghei” (strain ANKA). For this there is used heparinized bl'8 ‘aCEd
nouse W th about 30% parasitem a, whi Is diluted wth physi

saline such that it contains 1 08 parasitized erythrocytes p

of this suspension is injected intravenously (i.v.) into the mce to be

Lreated and o [, 527, TH%9.08 (Y S Fefld B BB TE RS L

repl acemertiz,shEyt 11.75 (br.s, Abh)ndM. SSr(émshésHBO 40% on the third day after
the infection (D+3) and the test animals di e between days +5 and +7.

The substances to be tested are dﬁ;g! élgd@r suspended in distilled water
or in a mxture of 7% Tween 80, 3 96% and water. Usually, 0.25

m of this solution or suspension is
5 {7-Chloro-quinolin-4-y)-(1-ethyl-pyrrolidin-2-yi-

methyl)-amine

9.64 g of base from 8.5 g of 4,7-dichloroquinoline and
11 g of 2-(aminomethyl)-1-ethyl-pyrrolidine. Prior to
10 recrystallization the crude reaction product is purified by
chromatography on 400 g of aluminium oxide (activity grade II);
a 1:1 mixture of ethyl acetate and hexane is used as the eluent.
After a fore-run of 400 ml the product is eluted with 1.5 | of
eluent and gives, after recrystallization from 120 ml of hexane,
15 9.64 g of colourless crystals; m.p.: 85-86¢°C.

12 g of colourless crystalline dihydrochloride, m.p. 239-
2400°C, are obtained by dissolution in 15 ml of isopropanol,
addition of 20 mi of 3.6N isopropanolic hydrochloric acid and

20 dropwise addition to 100 ml of diethyl ether.

TH-NMR in DMSO-dg, 5 (ppm): 1.28 (t, J = 7.5 Hz, 3H), 1.95
(m, 3H), 2.27 (m,1H), 3.16 (m, 2H), 3.48 (m, 2H), 3.88 (m, 1H), 4.14
(m, 2H), 7.09 (d, J = 8 Hz, 1H), 7.78 (dd, J = 3 Hz and 9 Hz, 1H),
2% 8.24 (d,J =3 Hz, TH), 8.69 (d, J = 8 Hz, 1 H), 8.94 (d, J = 9 Hz, 1H),
10.08 (t, J = 6 Hz, 1H), 11.20 (br.s, 1H). 14.80 (br.s, 1H).

Example 12a

30 (7-Chloro-quinolin-4-vyD-(1-methyl-pyrrolidin-2 -vi-

methyl)-amine

Analogously to Example 12 there are obtained 60 mg of base
from 2.91 g of 4,7-dichloroquinoline and 1.68 g of 2-(amino-
methyl)-1-methyl-pyrrolidine; colourless crystals from hexane,

35 m.p.: 114-116°C.

TH-NMR in DMSO-dg, & (ppm): 1.5 1.7 (m, 3H), 1.80-2.0 (m,
1H), 2.17 (m,1H), 2.35 (s, 3H), 2.55-2.60 (m, T1H), 2.98 (m, 1H),



adm ni stered once subcutaneously and perorally to groups of 5 test animals.
‘Treatnent is effected 24 hours after %#e I nfection. 10 control animals are
treated in the sane manner with solve or suspensi on nedi um per test.

Al'l substances are tested in a first test in a single dosage of 1 0 ng/kg.

par asi t acrd- 4 QHudEPort-5p Ghed B bRt o= Erie {Bafioh (& T8 Azg nours
Bl b0t {1 Lo 1 o et et T e Taver 206 2yt br ooyt &
I nfecti onrgr'g?'etc{’p'gfggsi%% §51 §%§ (lahgt;h,\’g'éc]ggt'ﬁﬁﬁgroups as wgl I a)s/ I n t%e

groups whi ch have been treated with the test conpounds is determ ned by
counting under a mcroscope. The difference in the average val ues of the

infectipn rates of control group E;_(?_%_Q(_(M%treat ed groups is calcul ated
and expressed as a percentage reddction . The ED50 or ED9O is
determ ned mat hematically by neans of the JMP programme (nonlinear fit).
The ED50 (ED9O)(7 rogqiusnbliat 4d9b 1cHimf s milsidat i on
reduces tmryt hrocyte intfection rate by 50% (90% 1 n conparison

to the co

10 4.95 g of 4,7-dichloroquinoline, 7.1 g of 2-methyl-2-
(pyrrolidin-1-yl)-propylamine and 5 g of phenol are reacted at
1400C for 16 hours. After cooling the melt 25 ml of water are
added, the mixture is adjusted to pH 1 with a small amount of
concentrated hydrochloric acid and extracted three times with

15 50 ml of ethyl acetate each time. Thereafter, concentrated
sodium hydroxide solution is added to pH 12 and the product is
extracted three times with 100 ml of ethyl acetate each time.
The crude product obtained after evaporation of the solvent is
purified by chromatography on 400 g of aluminium oxide (activity

20 grade lf) with a mixture of ethyl acetate and hexane (1:4). 2.37 g
of colourless crystals, m.p.: 89-919°C, are obtained after
recrystallization from hexane.

TH-NMR in CDCI3, & (ppm): 1.48 (s, 6H), 1.86 (m, 4H), 2.71(s,

25 2H), 2.75 (m, 4H), 6.60 (d, J = 6 Hz, 1H), 6.84 (br., 1H), 7.33 (dd, J

= 3 Hz and 9 Hz, 1H), 7.62 (d, J = 9 Hz, 1H), 7.91 (d, J = 3 Hz, 1 H),
8.45 (d, J = 6 Hz, TH).

The dihydrochlioride is obtained by adding 3.3N HCl in dioxan
30 to a solution of the base in anhydrous dioxan; colourless
crystals, m.p.: 249-2529C.
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Table 1 contains the 1C50 val ues nmeasured in vitro for the growh

1 nhibition of chloroquine-sensitive chl or oqui ne- resistant strains of

t he human pat hogeni c PlasnDdiun1faIcﬁggrun1 Tabl e 2 contains data

with respect to the activity neasured agai nst Pl asnodi um berghei in mce:

G %is the percentage reduction in the parasitem a after a single dose of

10 ny/ kg of Example 14 12 the test substance

adm ni stered perorally (po) or subcutaneously (sc); ED50 and EDOO are the

effective doses, pf ﬁp t est stsaan e ,gdm ni st req er.orall

subcut aneousl y. ~QUINONN-S-yi)- imeth per
hyl)-amin

y
e
:

5
4,57 g of 4,7-dichloroquincline, 7.5 g of 2-methyl-2-

(piperidin-1-yl)-propylamine and 0.75 g of phenol are reacted at
180°C for 16 hours. The crude reaction product, isolated as in

~ the foregoing Example, is purified on 200 g of aluminium oxide

10 (activity grade ll) prior to recrystallization; a 1:1 mixture of
toluene and acetone is used as the eluent. After a fore-run, which
contains unreacted 4,7-dichloroquinoline, the product is eluted
and, after recrystallization from 5 ml of acetonitrile, gives
0.8 g of colourless crystals, m.p.: 143-147°C.

15

TH-NMR in CDCl3, § (ppm): 1.46 (s, 6H), 1.50 (m, 2H), 1.65
(m, 4H), 2.51 (s, 2H), 2.65 (m, 4H), 6.62 (d, J = 6 Hz, 1H), 6.83
(br.s, 1H), 7.37 (dd, J = 3 Hz and 9 Hz, 1H), 7.71 (d, J = 9 Hz, 1H),
7.93 (d, J =3 Hz, 1 H), 8.46 (d, J = 6 Hz, 1H).

20
Example 15

N3-(7-Chloro-quinolin-4-y1}-Nq,N1-dimethyl-propane-1,3-

diamine
2%

From 4,7-dichloroquinoline and 3-(N,N-dimethylamino)-
propylamine; colourless crystals from ethyl acetate-hexane, m.p.:
111-113°C.

20 TH-NMR in CDCl3, & (ppm): 1.86 (quintet, J = 6 Hz, 2H), 2.37

(s, 6H), 2.58 (m, 2H), 3.39 (m, 2H), 6.31 (d, J = 5.5 Hz, 1H), 7.32
(dd, J =2 Hz and 9 Hz, TH), 7.58 (d, J = 9 Hz, 1H), 7.92 (d, J = 2 Hz,
1H), 7.94 (br. s, TH). 8.48 (d, J = 5.5 Hz).
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13 ‘Table 1 Chl or oqui ne-sensitive strain,

Chl oroqui ne-resi stant strain, 1C err]zﬁ(qng/ m) Exanpl e No. | C50
(ng/m) NF54 FCH5C2 HB3 FMEF3 Ro7 RFCR3 It& F6 Indo K1 W2
7G8 W2 Mef 3 1 4 8
7 7 5 15 4 8 9 9 .9 7 2 7 7 7
7 6 8 5 6 14 8 bxample 16 3 7 7 5 7
4 8 5 6 12 7 7 11
3-(7-Chloro-quinolin-4-y)-N1,Nj-diethyl-propane-1,3-
diammg
5

2.99 g of base from 3.96 g of 4,7-dichloroquinoline and
5.2 g of 3-(N,N-diethylamino)-propylamine (reaction duration
4 hours at 140°C); colourless crystals from acetonitrile, m.p.:
77-78°C.

TH-NMR in CDCI3, & (ppm): 1.10 (t, J = 7 Hz, 6H), 1.92
(quintet, J = 6 Hz, 2H), 2.65 (m, 6H), 3.38 (m, 2H), 6.29 (d, J = 5.5
Hz, 1H), 7.32 (dd, J = 2.5 Hz and 9 Hz, 1H), 7.68 (d, J = 9 Hz, 1H),
7.92 (d J = 2.5 Hz, 1H), 8.18 (br. s, 1H). 8.50 (d, J = 5.5 Hz).

The dihydrochloride is obtained with isopropanolic
hydrochloric acid; colourless crystals from isopropanol, dec.
from 118¢C,

3.08 g from 7.72 g of 4,7-dichloroquinoline and 5 g of 3-
25 (pyrrolidin-1-yl)-propylamine (reaction duration 16 hours at
1400C); the base is converted with isopropanolic hydrochloric
acid into the dihydrochloride which, recrystallized from aceto-
nitrile/ethanol, gives colourless crystals, m.p.: 204-206°C.

30 TH-NMR in DMSO-dg; & (ppm): 1.96 (m, 4H), 2.14 (m, 2H), 3.00
(m, 2H), 3.26 (m, 2H), 3.51 (m, 2H), 3.67 (m, 2H), 6.96 (d, J = 7 Hz,
1H), 7.78 (dd, J = 2.5 Hz and 9 Hz, 1H), 8.13 (d, J = 2.5 Hz, 1H),
8.59 (d, J = 7 Hz, 1 H), 8.81 (d, J = 9 Hz, 1H), 9.86 (d, J = 6 Hz, 1H),
11.13 (br.s, TH). 14.55 (br.s, 1H).
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. 6 2.73 4393 from 5.@@ 9 0%83-goiﬁgfidi%-zlzyl)épﬁgp)éla%ne g?\ﬁ
3.94 g of 4,7-dichloroguinoline (reaction duration,516 hairs ag
) . ; .9 9
h1%00C); the base (ygzglIé:Wxsr‘l6 crysltlals fror7n_ a%e%omltgi‘lemnilig.: 14
13-116°C] is converted withsisopropanglig ;hydeochigeic acid 19
into the dihydrdéhloridé which, récryballized ftdm acetohitrile/

echI;ol, qﬁles cﬂ)fburle§5cmst%is, ?_rgp%OH%-MlQ’CZl 20 21

28 54 28 31 34 57 49 22 14 17
Zg 1H—§4‘M§ gﬂ%ﬁég@&? §pp?n'>): 1.28 (M3 1H), 1.54-1.76 ¢m, 7
5H), 2.08 (m, 2H), 2.78 (m, 2H), 3.07 (m, 2H), 3.27 - 3.38 (m, 2H),
3.53 (m, 2H), 6.21 (d, J = 7 Hz, 1H), 7.55 (dd, J = 2.5 Hz and 9 Hz,
1H), 8.01 (d, J = 2.5 Hz, 1H), 8.43 (d, J=7Hz, 1 H), 8.73 (d, J =9
Hz, 1H), 9.88 (d, J = 6 Hz, 1H), 10.67 (br.s, 1H). 14.63 (br.s, 1H).

Example 19

{1-Benzyl-piperidin-4-v1)-(7-chloro-guinolin-4-vl)-amine

5.65 g from 10 g of 4,7-dichloroquincline and 10.26 ml of
4-amino-1-benzylpiperidine; colourless crystals from aceto-
nitrile, m.p.: 166-168°C. The dihydrochloride, colourless crystals
from acetonitrile/ethanol, m.p. above 25°C, is obtained therefrom
using isopropanolic hydrochloric acid.

TH-NMR in DMSO-dg; 3 (ppm): 2.1-2.4 (m, 4H), 3.04 (m, 2H),
3.44 (m, 2H), 4.08 (br.s, 1H), 4.30 (s, 2H), 7.04 (d, J = 7.5 Hz, 1H),
7.48 (m, 3H), 7.67 (m, 2H), 7.78 (dd, J = 2.5 Hz and 9 Hz, 1H), 8.12
(d, J=2.5 Hz, 1H), 8.61 (d, J = 7.5 Hz, 1 H), 8.81 (d, J = 9.5 Hz, 1H),
9.30 (d, J = 7.5 Hz, TH), 11.50 (br.s, TH). 14.55 (br.s, TH).
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33e
41
33h
12

4 3

7 7 7 7 4 9 6 8 15 15 7 9 25
8 10 8 5 14 8 15 22 26 11 16 26 7
8 9 5 8 6 9285 15 8 13 27 8
9 7 3 15 7 9 18 19 7 14 28 7
11 9 5 16 6 9 16 18 9 15 29 6
7 5 3 11 eExample I@a5 5 11 30 7
10 8 11 16 7 7 14 15 15 8 31 5 5
6 9 9
7 507 Q CINRE b 83 pDIpegidin-Jra 15 16
18 mfh 14 14 21 18 15 33a 7 8 7 7
9 a‘??” 9 8 9 9 7 33b 8 11 12 8 4
15 33d9 4 ]g7froZ'n 11?.29 ]g8 of 4.7-d?c§ﬁoroquinoﬁne and 6.5 g of 3- 23
zmino-1-methyl-piperidine; colourless crystals front3aceto- 33f 12
. 5 1200 17 .
‘Egme m.p.> 149-150°C. 18 Chl oroqui ne 8
11 11 12 81 79 di phosphat e
14 ¢, st sCINs 275.789: phosp

10 Calc.: C 65.33%, H 6.58%, Cl 12.86%, N 15.24%

Found: C 65.25%, H 6.64%, Cl 12.87%, N 15.11%

TH-NMR in DMSO-dg; & (ppm): 1.3-1.95 (multiple m, 6H), 2.02
5 (s, 3H), 2.67 (m, 1H), 2.92 (m, 1H), 3.67 (m, 1H), 6.54 (d, J = 6 Hz,
1H), 6.83 (d, J = 8 Hz, 1H), 7.44 (dd, J = 2.5 Hz and 9 Hz, 1H), 7.78
(d, J = 2.5 Hz, TH), 8.32 (d, J = 9 Hz, 1 H), 8.39 (d, J = 6 Hz, 1H).

Example 20

(5-Amino-2,2 . 4-trimethyl-cvcl ntylmethyl)-(7-chloro-
quinolin-4-yl)-amine

480 mg as a mixture of isomers from 3.1 g of 4-bromo-7-
2% chloroquinoline and 11 mi of 2-(aminomethyl)-3,3,5-trimethyl-
cyclopentylamine; colourless crystals from isopropanolic hydro-
chloric acid, m.p. above 250°C. The TH-NMR (250 Mz) shows the
presence of a mixture of two main components and two secondary

components.
30
C18H24N3CI-2HCI-0-5 Ho0:
Calculated: C: 54.08%, H: 6.81%, N: 10.51%, Cl: 26.60%
35 Found: C: 54.24%, H: 6.82%, N: 10.76%, Cl: 26.71%
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14 ‘Table 2

at 10
99.9
99.0
99. 6

10

Activity in vivo Exanple No. G %at 10 A %

ED50 ng/ kg po rE;; kg sc ng/ kg po 1 99.9
2.3 2 99. 8 99.9 3.2 5 99.5
3.3 6 99.0 99.0 3.5 9 99.0
4.4

xampl
N1.N1-Diethyl-N2. romethyl-quinolin-4-yl)-

5 g of 4-chloro-7-(trifluoromethyl)-quinoline and 10 g of
2-N,N-diethylamino-ethylamine in 150 ml of dimethylacetamide
are stirred at 120°C for 16 hours. After cooling the mixture is
concentrated in a water-jet vacuum and the residue is taken up
with 150 ml of water and a small amount of hydrochloric acid
such that the pH amounts to 4.8. After three-fold extraction with
100 ml of ethyl acetate each time the mixture is adjusted to pH
10.2 by means of 1N sodium hydroxide solution and the basic
product is extracted with 3 x 100 ml of ethyl acetate. After
evaporation of the solvent the product is recrystallized from
acetonitrile and there are obtained 1.96 g of colourless crystals,
m.p.: 122-124¢°C,

TH-NMR in CDCI3; & (ppm): 1.08 (t, J = 7 Hz, 6H), 2.61 (q, J =
7 Hz, 4 H), 2.83 (t, J = 6 Hz, 2H), 3.27 (m, 2H), 6.23 (m, TH), 6.45
(d, J = 6 Hz, TH), 7.60 (dd, J = 3 Hz and 9 Hz, 1H), 7.85 (d, J = 9 Hz,
1H), 8.26 (m, TH), 8.61 (d, J = 6 Hz, TH).

In an analogous manner there was prepared:

xample 22
N1.N1-Dimethyl-N>-(7-trifluoromethyl-quinolin-4-yi)-
ethane-1.2-diamine

From 4-chloro-7-(trifluoromethyl)-quinoline and 2-N,N-
dimethylamino-ethylamine; colourless crystals from hexane, m.p.:
110-113°C.

TH-NMR in CDCI3; 5 (ppm): 2.31 (s, 6H), 2.69 (m, 2H), 3.29
(m, 2H), 6.05 (m, 1H), 6.44 (d, J = 6 Hz, 1H), 7.51 (dd, J = 3 Hz and
9 Hz, 1H), 7.90 (d, J = 9 Hz, 1H), 8.26 (m, 1H), 8.61 (d, J = 6 Hz,
TH).
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5

10

33e 99.8 99.9 3.
Chl or oqui ne(R ~ iroli =

99.0 99.0 6.4 11 99.9 99.9
99.0 99.6 4.5 28 12a 91.0 91.0
99.8 99.9 2.0 16 99.9 99.9
95.0 99.0 4.6 18 83.0 96. 0
99.0 99. 6 5.3 19a 99.9 99.9
20 99.9 99.9 4.4 33 97.0
33a 99.7 99. %xgmglg 2? 3 33b 99.9
99.9 99.9 . d 99.9 99.9
1 33f 99.8

2.5 g of N-(2-chloroethyl)-7-chloro-4-quinolinamine
hydrochloride in 25 mi of 3-methylpiperidine are held at 100°C
in a sealed tube for 24 hours. Thereafter, 100 mi of water are
added, the mixture is adjusted to pH 12 by means of concentrated
sodium hydroxide solution and extracted three times with 50 ml
of ethyl acetate each time. The combined extracts are washed
with a small amount of water and concentrated. The residue is
recrystallized from 80 ml of acetone. 0.88 g of colourless
crystals, m.p.: 148-1519C, is obtained.

TH-NMR in CDCl3; & (ppm): 0.90 (d, J = 6 Hz, 3H), 0.98 (m,
1H), 1.6-1.75 (m, 5H), 2.04 (dt, J = 3.5 Hz and 7 Hz, 1H), 2.75 (m,
2H), 2.84 (m,2H), 3.31 (m, 2H), 6.20 (broad, 1H), 6.37 (d, J = 6 Hz,
1H), 7.38 (dd, J = 3 Hz and 9 Hz, 1H), 7.70 (d, J = 9 Hz, 1H), 7.96 (d,
J=3Hz, 1H),8.53(d, J =6 Hz, 1H).

The following compounds can be prepared in an analogous
manner using suitable amines:

2.72 g from 2.5 g of N-(2-chloroethyl!)-7-chloro-4-
quinolinamine hydrochloride; colourless crystals from aceto-
nitrile, m.p.: 154-1560°C.

TH-NMR in CDCl3; 5 (ppm): 0.96 (d, J = 6 Hz, 3H), 1.28 (m,
2H), 1.43 (m, 1H), 1.68 (m, 1H), 2.06 (m, 2H), 2.73 (m, 2H), 2.90
(m,2H), 3.29 (m, 2H), 6.10 (broad, 1H), 6.36 (d, J = 6 Hz, 1H), 7.36
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15 In the foll owi ng Exanples, which illustrate the present invention,
but which are not intended to limt its scope in any manner, all
tenperatures are given in degrees Celdd us. The 250 Mz- 1H NWVR spectra were
taken at roomtenperature; chem cal conmpounds [err] (ppm relative to [err]
(TM5) = 0.0 ppm Exanmple 1

( RszjI - N[ er (#d{ 3=CBI ldszgjma e, i m%h?'m (ded |=} BHz,r TH)i 'J'r’rﬂ:!&.‘h(/d,-.ﬂ)l‘:gad-lhah- | 1
.2-diamn g - £hi oroqui noline, 6.5 1- N, N- di et hyl am no-
2- pr opyl a(rilri Iﬁlg’ %msd2 g(.jBJé' g?“%hgﬂ )| are reacted at 140[err]C for 6 hours.
After cooling 40 mMl of water are added, the m xture is adjusted to pH 12
usi ng concentrated sodi um hydroxig_gﬁ%leign and extracted three tinmes with

1 50 M of ethyl acetate each tine. € residue renmining after evaporation
of the %olvent is

2.1 g from 2.5 g of N-(2-chloroethyl)-7-chloro-4-quinolin-
10 amine hydrochloride; colourless crystals from acetonitrile, m.p.:
151-153¢C.

TH-NMR in CDCI3; 3 (ppm): 0.98 (s, 6H), 1.29 (m, 2H), 1.66
(m, TH), 2.12 (m, 2H), 2.45 (m, 2H), 2.69 (t, J = 6 Hz, 2H), 3.28 (m,
15 2H), 6.20 (broad, 1H), 6.36 (d, J = 6 Hz, 1H), 7.37 (dd, J = 3 Hz and
9 Hz, 1H), 7.68 (d, J = 9 Hz, TH), 7.96 (d, J = 3 Hz, 1H), 8.52 (d, J =
6 Hz, 1H).

yl)-ethyll-amine

1.4 g from 2.5 g of N-(2-chloroethyl)-7-chloro-4-quinolin-
25 amine hydrochloride; colourless crystals from acetonitrile, m.p.:
133-134°C.

TH-NMR in CDCl3; 5 (ppm): 1.12 (d, J = 6.5 Hz,6H), 1.30-1.75
(m, 6H), 2.17 (dt, J = 4 Hz and 10 Hz, 2H), 2.45-2.55 (m, 2H), 2.86
30 (tm, 1H), 3.1-3.3 (m, 3H), 6.13 (broad, 1H), 6.36 (d, J = 6 Hz, 1H),
7.38(dd, J=3 Hzand 9 Hz, 1H), 7.67 (d, J=9 Hz, 1H), 7.95(d, J =
3 Hz, 1 H), 8.52 (d, J = 6 Hz, TH).
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recrystallized 1x fromisopropanol and 1x from acetonitrile. 3.48 g of
col ourl ess crystals are obtained, Wl%p 168-170[err] C. [err] HHNMR i
CDCl[err], [err] (ppm: 1.29 (d, J = Hz, 3H), 2.24 (s, 6H), 2.36 (dd, J =
6Hz and 12.5 Hz, 1H), 2.59 (dd, J = 9 Hz and 12.5 Hz, 1 H), 3.62 (m 1 H),
5.90 (broad, 1 H), 6.44 (d, J =6 Hz, 1 , 7.34 (dd, J =3 Hz and 9 Hz, 1
H, 7.74 (d, J =9 Hz, 1 H), 7.95&@&02223 Hz, 1 H. 853 (d, J =6 He,
1H). The foll ow ng compounds can be prepared in an anal ogous nanner
Exanpl e 2
_(7_Ch|0ro_qui vl (529g¥ i - SN a®:R81s an £V aa
3.91 ¢ ofgﬁgFﬂJynwngig of 4,7- dlchlorqu|noI|ne and 6. 56 g of
1- N, N-di et hyl'am no- 2- propyl am ne; col ourless crystals fromacetonitrile,
mp.: 90-92[err]C
1.52 g from N-(2-chloroethyl)-7-chloro-4-quinolinamine
hydrochloride; colourless crystals from acetonitrile, m.p.: 115-

1170C.

10 TH-NMR in CDCI3; 5 (ppm): 0.93 (t, J = 7.5Hz, 3H), 1.3-1.75
(m, 8H), 2.21 (m, 2H), 2.39 (m, 2H), 2.57 (m, 1H), 2.85 (m, TH),
3.16 (m, 1H), 3.26 (m, 2H), 5.17 (broad 1H), 6.36 (d, J = 6 Hz, TH),
7.37 (dd, J = 3 Hz and 9 Hz, 1H), 7.65 (d, J = 9 Hz, 1H), 7.95 (d, J =
3 Hz, 1 H), 8.52 (d, J = 6 Hz, 1H).

0.4 g from 2.5 g of N-(2-chloroethyl)-7-chloro-4-quinolin-
amine hydrochloride; colourless crystals from acetonitrile, m.p.:
138-139¢C.

25 TH-NMR in CDCI3; 5 (ppm): 1.14 (d, J = 6.5 Hz, 6H), 1.2-1.7
(m, 6H), 2.57 (m, 2H), 2.94 (t, J = 7 Hz, 2H), 3.31 (m, 2H), 5.85
(broad, 1H), 6.38 (d, J = 6 Hz, 1H), 7.37 (dd, J = 2.5 Hz and 9.5 Hz,
1H), 7.70 (d, J = 9.5 Hz, 1H), 7.95 (d, J = 2.5 Hz, 1 H), 8.53(d, J = 6
Hz, 1H).

0.67 g (isomer mixture cis:trans = 3:1) from 2.5 g of N-(2-
chloroethyl)-7-chloro-4-quinolinamine hydrochloride; colourless
crystals from acetonitrile, m.p.: 142-143¢°C.
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16 [err]HNVMR in CDCl[err], [err](ppm: 1 .01 (t, J = 7 Hz,

1.30 (d, J =6.5 H, 3H, 2.4 - 2.7 (m 6H, 3.57 (m 1 H, 6.1 3 (

H),644(d J:6Hz,1H) 7.36 (dB1J =3 Hz and 9 Hz, 1 H), 7.70 (d, J
9 H,, 1 H, 7.95(d, J =3 H 1H, 853 (d, J=6Hz,1H).

d| hydrochlorldels obt ai ned by add| ng HCl to a solution in isopropa

colourless crystals, mp.: 268-270C.

3

31y o MR CBBEH e et DO Y 6 S B

nol ;
Exanpl e

i noli ne

and 4.12 gatib 2:10pyr. Beztwl(seWesdl m; ), )2 2284 (Geveral m5s6id),y3120s from
acetoni trife. > g1 28848 A Bidad, 1H:; ratio 3:1), 6.37 (d, J = 6 Hz, 1H),
5 7.37(dd,J=3Hzand 9 Hz, 1H), 7.66 (d, J=9 Hz, T1H), 7.95(d, J =

10

3 Hz, 1 H), 8.53 (d, J = 6 Hz, TH).

0.35 g (isomer mixture cis:trans = 15:1) from 1.3 g of N-(2-
chloroethyl)-7-chloro-4-quinolinamine hydrochloride; yellowish
crystals from acetone, m.p.: 127-130¢°C.

TH-NMR in DMSO-Dg; & (ppm): 0.94 and 1.06(d, J = 6.5 Hz, 6H;
ratio 15:1), 1.29 (m, 2H), 1.80 (m, 2H), 2.67 (m, 2H), 2.79 (m, 2H),
3.34 (m, 2H), ), 6.47 (d, J = 6 Hz, TH), 7.05 (br.t, 1H), 7.46 (dd, J =
3 Hz and 9 Hz, 1H), 7.78 (d, J = 3 Hz, 1H), 8.19 (d, J = 9 Hz, 1 H),
8.40 (d, J = 6 Hz, 1H).

min

0.3 g from 2.2 g of N-(2-chioroethyl)-7-chloro-4-quinolin-
amine hydrochloride; colourless crystals from ethyl acetate, m.p.:
115-117°C.

TH-NMR in DMSO-dg; 5 (ppm): 1.1 - 2.0 (m, 11H), 2.15 - 2.45
(m, 2H), 2.95 (m, TH), 3.18 (m, TH), 3.36 (m, 4H), 6.48 (d, J = 6 Hz,
TH), 7.22 (1, J = 6 Hz, 1H), 7.45 (dd, J = 3 Hz and 9 Hz, TH), 7.91
(d, J =3 Hz, 1H), 8.19 (d, J = 9 Hz, 1 H), 8.40 (d, J = 6 Hz, 1H).
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1.75 (m 4H),
2.55 (m 5H), 2.83 (dd, J =9 Hz and_J = 12 Hz,
(br., 1H), 6.44 (d, J = 6 Hz, 1H), 7.3@5(dd, J mﬁ e , 1.72
The di hydrochloride is obtained in the form of coI I s whi ch
deconpose at 143[err] by the dropgkampleld32i on of a sol utlon of the base in
et her.
(RS)-(7-Chl oro# et hyl)-am ne
168- 171%.
0.45 g from 1.48 g of N-(2-chloroethyl)-7-chloro-4-
quinolinamine hydrochloride; yellowish crystals from ethanol,

[err]H-NMR in CDCl[err], [err] (ppm: 1.32 (t, J :7 Hz, 3H),
3. ?3 m 1H) 5.92
(d, J =9 Hz, 1 H), 7.95 (d, J =3 Hz, 1 H), 8.
i sopropanolic hydrochloric acid (0.35N) to a 4-fold vol une of diethyl
3.62 g fr(gm- ﬁggﬁ,_g_gﬂ??a,ﬁmlechl oroqw nol i ne and 7.5 g of 2-
(pi peridin=I-yr-propyl)y-am ne; colourless crystals fromethanol, mp.:
m.p.: 205 - 207°C.

10 TH-NMR in CDCl3; & (ppm): 1.60-1.82 (m, 8H), 1.95 (br.s, 2H),
2.66 (d, J = 4.5 Hz, 4H), 2.81 (m, 2H), 3.27 (m, 2H), 6.30 (broad,
1H), 6.36 (d, J = 6 Hz, 1H), 7.39 (dd, J = 3 Hz and 9 Hz, 1H), 7.69 (d,
J =9 Hz, 1H), 7.95 (d, J = 3 Hz, 1 H), 8.53 (d, J = 6 Hz, TH).

15 Example 33
Ni-Allyl-N2-(7-chioro-quinolin-4-y1)-N1-methyl-ethane-
1.2-diamine
20 0.56 g from 2.5 g of N-(2-chloroethyl)-7-chloro-4-

quinolinamine hydrochloride; colourless crystals from
acetonitrile, m.p.: 91-930C.

TH-NMR in DMSO-dg; & (ppm): 2.24 (s,3H),), 2.62 (t, J = 7 Hz,
25 2H), 3.04 (d, J = 7 Hz, 2H), 3.37 (m, 2H), 5.1-5.2 (m, 2H), 5.84 (m,
1H), 6.49 (d, J = 6 Hz, 1H), 7.21 (t, J = 6 Hz, 1H), 7.45 (dd, J =3 Hz
and 9 Hz, TH), 7.78 (d, J = 3 Hz, 1H), 8.22 (d, J = 9 Hz, 1 H), 8.40 (d,
J =6 Hz, 1H).

min

0.42 g of (R,S)-(7-chloro-quinolin-4-yl)-(pyrrolidin-3-yl)-
3% amine dihydrobromide is boiled under reflux overnight in 2 ml of
formic acid and 2 ml of 37% formalin solution. Thereafter,
10 ml of water are added, the mixture is adjusted to pH 2 with
conc. hydrochloric acid and extracted three times with 20 ml of



17 [err]HNWR in CDCl[err], [err] (ppm: 1.30 (d, J = 6.5 Hz, 3H),
1.3-1.6 (m 6H). 2.3-2.6 (m 6H), 3.62 (m 1 H), 6.20 (broad, 1 H), 6.44
(d, J =6 Hz, 1 H), 7.39 (dd, J =3 B3and 9 Hz, 1 H), 7.75(d, J =9 Hz, 1
H, 7.95 (d, J =3 Hz, 1 H, 853 (d, J=6Hz, 1H).

Exampl e 5

N err]- (7efhybaoetmlenebch #ima.) Nemea]ftévl; ethel gduaeubmhﬁmame 1 2- dianine
di et yl afOIEeREd i 02 ‘%P’aﬁ FABR, O£ EoPE” sBale, 'ﬁxﬁ’f’ogé%? ate, mp.
122- 124C. solution 3nd rgxtrasted thae fimes] withe2Q (mprgf ethgbacetatyy), 2. 68
(m 2H), 3aéR time. After evaporation of the solvent the residue is
5 recrystallized from tert.-buty!l methyl ether and acetone and
there are obtained 20 mg of colourless crystals, m.p.: 150-152¢°C.

TH-NMR in DMSO-dg; & (ppm): 1.75-2 (m, 1H), 2.29 (s,3H),
2.3-2.8 (multiple m, 5H), 4.13 (m, 1H), 6.47 (d, J = 6 Hz, 1H), 7.29
(d, J = 6.5 Hz, TH), 7.45 (dd, J = 3 Hz and 9 Hz, 1H), 7.78 (d, J = 3
10 Hz, 1H), 8.39 (d, J = 6 Hz, 1 H), 8.40 (d, J = 9 Hz, TH).

E;camplg 33b

N;-(7-Chloro-quinolin-4-yl)- Na-trimethyl-propane-

15 1,2-diamin

30 g of Ny-(7-chloro-quinolin-4-yl)-2-methyl-propane-1,2-
diamine are boiled under reflux for 3 hours in 21.6 ml of aqueous
formaldehyde solution (37%) and 45.3 ml of formic acid. There-

20 after, the mixture is evaporated to dryness in a vacuum and the
residue is taken up in 100 ml of water and adjusted to pH 12
using conc. potassium hydroxide solution. The precipitated
product is recrystallized from 250 ml of acetonitrile and gives
25.1 g, m.p.: 114-116°C.

25

C11H20CIN3 (277.80):

Calc.: C 64.85%, H 7.26%, Cl 12.76%, N 15.13%
30 Found: C 64.64%, H 7.18%, Cl 12.79%, N 15.07%

TH-NMR in DMSO-dg; § (ppm): 1.09 (s, 6H), 2.22 (s, 6H), 3.18
(d, J = 5.5 Hz, 2H), 6.46 (t, J = 5.5 Hz, 1H), 6.51 (d, J = 6 Hz, 1H),
7.48 (dd, J = 2 Hz and 9.5.Hz, 1H), 7.82 (d, J = 2.5 Hz, 1H), 8.07 (d,
3% J=9.5Hz, 1H), 8.42 (d, J = 6 Hz, TH).
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(m 2H), 5.91 (br.t, 1 H), 6.37 dJ—55Hz 1H),736(dd J=25H
and 9 Hz, 1 H), 7.71 (d, J =9 1:4—2 795(d,J:25Hz 1 H, 8.53

(d, J = 5.5 Hz, 1H). Exanpl e 6

N[éerr] -(7-Chloro-quinolin-4-yl)-Nerr]Nerr]-diethyl -ethane-1.2- diam ne
From 4, 7-dichl oroqui noline and 2-(N, N-di net hyl am no)- et hyl am ne;

col ourl ess crystals fromisopropaxampla 33¢ above 250C. [err] HH NMR
in DMSO-d[err]/Derr]O [err] (ppm: 1.28 (t, J =7.5 Hz, 6H), 3.28 (q, J
= 7.5 Hz, 4H), 3..49 ( = Hz, 2H), 4.00 (t, J = Hz, 2 7.06 (d, J =7
Hz, lH) 7. 75 (&daN23 (Z-Chlgroqqui -4 N r = H), 8.59
(d, = 7 Ha-dlamine8. 65 (d, J = 9 Hz,1 H).

5

19 g of (S)-2-amino-1-chloro-N-(7-chloro-quinolin-4-yl)-
propane hydrochloride are dissolved in 190 ml of dimethylamine
solution (33% in ethanol) and held at 110°C in an autoclave for
15 hrs. After cooling and evaporation the residue is dissolved in

10 200 mil of dichloromethane and extracted with 200 mi of 1IN '
NaOH. The basic aqueous phase is back-extracted with 200 ml of
dichloromethane. The dichloromethane phases are dried and
evaporated. The crude product is chromatographed on neutral
aluminium oxide (act. l) in hexane/ethyl acetate 2:1, then in

15 ethyl acetate alone. The resulting oil is triturated with 100 ml
of diethyl ether and, after crystallization has taken place, diluted
with 50 ml of hexane. There are obtained 13.5 g (79%) of white
crystals; m.p. 110°C, [alp = +115° (c = 1.0, MeOH).

20 For the preparation of the dihydrochloride, 19.8 g of free
base are dissolved in 200 ml of acetone, cooled in ice and then
treated with 75 ml of 2N HCl and stirred for 10 min. After
evaporation the residue is treated with 200 ml of toluene and
again evaporated. The resulting oil is dissolved in 200 ml of

25 ethanol while warming, filtered and, after crystallization has
taken place, diluted with 50 ml of diethyl ether. There are
obtained 23.7 g (94%) of white crystals; m.p.: >260°C, [a]p =
+136.5° (¢ = 1.0, MeOH).

30 TH-NMR (250 MHz) in dg-DMSO, signals at & (ppm): 1.31 (d, J =
6.3, 3H), 2.81 (s, 6H), 3.39 (dd, 1H), 4.00 (dd, 1H), 4.73 (m, 1H),
7.08 (d,J=7, 1H), 7.75 (dd, J1 =9, J2 = 2, TH), 8.15 (d, J = 2, 1H),
8.65(d,J =7, 1H), 9.06 (d, J =9, 1H), 9.67 (d, J = 9, 1H), 10.5 (br,
1H), 15.0 (br, 1H)
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18 ' Exanpl e 7
(7-Chloro-quinolin-4-yl)-(2-pyrrolidin- 1 -yl-ethyl)-am ne 3.37 g of
base from 3.96 g of 4, 7-dichloroqui noa85ne and 5 ml of
1-(2-am noethyl)-pyrrolidine; prior to recrystallization the crude product
is purified by filtration with ethyl acetate over 300 g of al um ni um oxi de
(activity grade Il). From 400 nhggéﬂﬁmggzﬁ?there are obtained yell ow sh
crystals which, recrystal- |ize rom of acetonitrile, give 3.37 g of
colourless crystalline product, mp.: 1 34-1 36[err]C [err]H-NMR in
CDC [err], [err{RX 7 -CHarorquitidlin-2.-§9)-0Ny NaHdinme v i¢priopdne-6 Hz and
7 Hz, 2H),1 , 5.92 (broad 1 H), 6.38 (d, J 6 Hz, 1H), 7.36
(dd, J = ar-9-+Hz, 1H), 7.70 (d, J =9 Hz, 1H), 7.95 (d, J =3 Hz, 1
H, 8.58 (d, J =6 Hz, 1H). The di hydrochloride is obtained in the
formof col °“”R§§Io§d’t§§l?'€o ERé?ng,@%&@Eéft‘iﬂ&frBh HI- % rfidolR 2

ase’ 1 n 1sopr.opanol .

sol ution of the .opa . .
chloro-N-f?-chloro-qumohn-4-yl)-propane hydrochloride there is
prepared (R)-N;-(7-chloro-quinolin-4-yl)-N;,N,-dimethyl-
propane-1,2-diamine hydrochloride; white crystals; m.p.: >2600C,

10 [a]D=-1320 (c = 1.0, MeOH).

Example 33e

-(7-Chloro-quinolin-4-y1)-N;,N,-diethyl-propane-1,2-
15 diamine

15 g of (S)-2-amino-1-chloro-N-(7-chloro-quinolin-4-yl)-

propane hydrochloride are dissolved in 100 ml of methanol and
50 ml of diethylamine and held at 125°C in an autoclave for

20 15 hrs. After cooling and evaporation the residue is dissolved in
200 ml of dichloromethane and extracted with 200 ml of 1N
NaOH. The basic aqueous phase is back-extracted with 200 ml of
dichloromethane. The dichloromethane phases are dried and
evaporated. The crude product is chromatographed on neutral

2 aluminium oxide (act. Il) in hexane/ethyl acetate 2:1. The
resulting oil is dissolved in 40 ml of diethyl ether and diluted
slowly with 200 ml of hexane. There are obtained 10.3 g (69%)
of white crystals; m.p.: 899C, [a]p = +122.6° (c = 1.0, MeOH).

30 For the preparation of the dihydrochioride, 18.1 g of free
base are dissolved in 190 ml of acetone, cooled in ice and then
treated with 62.5 ml of 2N HCl and stirred for 10 min. After
evaporation the residue is treated with 200 ml of toluene and
again evaporated. The resulting oil is dissolved in 200 mi of

35 ethanol while warming, filtered, concentrated to 100 mi and, for
crystallization, diluted with 2 x 50 ml of diethyl ether. There
are obtained 21.8 g (96%) of white crystals; m.p.: 165-1700C,
[a]D = +150.69 (¢ = 1.0, MeOH).
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Exampl e 8 (7-Chloro-quinolin-4-yl)-(2-piperidin-1 yI-ethyI)-arn'ne
3.57 g of base from3.96 g of 4,7-dichloroquinoline and 4.8 g of

1- (2- am noet hyl ) - pi peri di ne (reactloaﬁduratlon 5 hours at 140[err] C);
yel l owi sh crystals fromacetonitrile, mp.: 148-151[err]C.

[err]HHNMR in CDCI[err] [err] (ppm: 1. 45 1.7 (m 6H), 2.46 (m 4H), 2.72

(t, J =6z, 329(m2|—|) 6.12 (br., 1 H), 6.36 (d, J =6 Hz, 1 H),
’ 385(&2 J é-P Jcﬁwﬁrwﬂzn)&ekszb 6ajgﬁgls dt 5 (Bpm)ar.26 (B, 4 7- 95 (d J
19 -7 GH) 1.3 (dJ 6.3, 3H), 3.17 (g, J = 7, 4H), 3.35 (dd, 1H),

4.01 (dd, TH), 4.72 (m, 1H), 7.10(d, J =7, TH), 7.75 (dd, J1 =9, J2
5 =2,1H),8.17(d, J=2, 1H), 8.65(d, J=7, 1H), 9.08 (d, J = 9, 1H),
9.81 (d, J = 9, TH), 10.5 (br, TH), 15.0 (br, 1H)

Example 33f
10 (R)-N,-(7-Chloro-quinolin-4-yD-N, N, -diethyl-propane-1.2-

diamine

Analogously to Example 33e, starting from (R)-2-amino-1-
chloro-N-(7-chloro-quinolin-4-yl)-propane hydrochloride there is
15 prepared (R)-N;-(7-chloro-quinolin-4-yl)-N;,N,-dimethyl-
propane-1,2-diamine hydrochloride; white crystals, mp.: 165-
17090C, [a]D = -140.39 (c = 1.0, MeOH).

Example 33a

2.2 g of (8)-N2,N2-dimethyl-1,2-propanediamine and 2 g of
4,7-dichloroquinoline in 4 mi of 1-methyl-2-pyrrolidone are held
at 150°C in an autoclave for 6.5 hrs. After cooling the reaction
mixture is poured into 20 m! of 3N HCI and extracted with 4 x

25 20 mi of dichloromethane. The acidic-aqueous phase is made
basic with 28% NaOH and then extracted with 3 x 20 ml of
dichloromethane. The crude product is chromatographed on
neutral aluminium oxide (act. 1) in hexane/ethyl acetate 10:3.
1.25 g of yellow oil are obtained. This is dissolved in 10 ml of

30 ethanol and converted into the dihydrochloride with ethanolic HCI
solution. There are obtained 450 mg of white crystals; m.p.:
1659C, [a]D = +15.19 (¢ = 1.0, MeOH).

TH-NMR (250 MHz) in dg-DMSO, signals at 5 (ppm): 1.34 (d ,J
3% =6.1, 3H), 2.79 (s, 6H), 3.80 (m, 2H), 4.01 (m, 1H), 7.16 (d, J = 7,
1H), 7.78 (dd, J1 =9, J2 =2, 1H), 8.17 (d, J = 2, 1H), 8.65 (d, J = 7,
1H), 8.93 (d, J = 9, TH), 9.92 (br, 1H), 11.1 (br, 1H), 15.0 (br, 1H)
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Exanpl e 9
(1RS, 2RS)- N err] - (7- Chl or o- qui noi n-4-y} )-N err], NT&g ghe eplaced
cycl ohexane-1 . 2-di am ne 11.3 of base fro

al
[e

4, 7-di chl oroqui noline and 13.4 g of 2-(diethylam no

(reactlon duration, 16 hours at 140[err] Q) colourless crys S from

acetonitrile, mp.: 110-114[err] ' rrJHNVR in CDCl[err], [err]

(ppm: 0.98 (t, J =7 Hz, 6H), 1.1- 145 (m 5H), 1.75-2.0 (m 3H), 2.38 (m
6

2H), 2.54 (m s o2 3.10 , .43 J , 1H),
6.55(br. s, 1%@%—%@&@&%%@@%&%2 9 Hz,
1H), 7.941(2,3113@,2@5 Hz, 1 H, 852 (d, J =6 Hz, 1 H. The
di hydrochl oride is obtai ned from i sopropanol i c hydro- chloric acid;
col our I®ss crystals fromacetonitrile, dec. at 198[err]C
Exanpl e 10 Analogonsly? ®S) Exampie cB&g,thMingl faom XR}-NZ)MI’ZF olidin-1 -yl-

dimethyl-1,2-propanediamine hydrochloride there is prepared

(R)-N,-(7-chloro-quinolin-4-yl)-N,,N,-dimethyl-propane-1,2-

diamine hydrochloride; white crystals, m.p.: 250°C, [a]D = -9.40 (c
10 = 1.0, MeOH). '

C1 4Hi 9Cl3N3 (33669)

Calc.: C 49.949%, H 5.99%, C131.59%, N 12.48%

15
Found: C 49.69%, H 6.18%, Cl 31.85%, N 12.28%
Preparation of intermediates
20 Example 34

7-Chloro-quinolin-4-v)-(2-chloro-ethyl)-amin

20 ml of thionyl chloride are slowly added dropwise while

25 stirring to a suspension of 12.3 g of 2-(7-chloro-quinolin-4-
amino)-ethanol [prepared according to R.C.Elderfield et al,,
J.Am.Chem.Soc. 68, 1250 (1946)] in such a manner that the
temperature can be held at about 30°C without external cooling.
The mixture is stirred at RT for one hour and thereafter

30 evaporated to dryness. The residue is crystallized from 120 ml
of glacial acetic acid. There are obtained colourless crystals
which, after suspension in 250 ml of toluene, are dried at 50°C
under a water-jet vacuum. 9.75 g of colourless crystalline
product, m.p. 239-240°C, are obtained.

TH-NMR in CDCl3; & (ppm): 3.97 (s, 4H), 7.02 (d, J = 8 Hz, TH),
7.80 (dd, J = 3 Hz and 9 Hz, 1H), 8.14 (d,J =3 Hz, 1H), 8.60(d, J =
8 Hz, 1 H), 8.75 (d, J = 9 Hz, 1H), 9.85 (br.s, TH), 14.63 (br.s, TH).



cycl ohexyl ) - ani ne

3.87 g from3.6 g of 4,7-dichloroquinoline and

3.06 g of (2-pyrrolidin-1 -yl-cycloh |)-amne (reaction duration 24

hours at 120[err]C); colourless cryste?s fromacetonitrile/ ethanol, mp.:
228 - 231[err]C [err]HHNVR in DMSO-d[err], [err](ppm: 1.25-2.0 (m
12H), 2.22 (m1H), 3.11 (m 1 H, 3.40(m 1 H, 3.98 (m 1 H, 4.47 (m 1
H, 7.16 (d, J = 7.5 Hz, 1 H, 7.75 (dd, J = 2.5 Hz and 9.5 Hz, 1 H), 8.1 2
(d, J =2.5 H, 1 H, 864 (d, J Fé@égl?“)l H, 8.98 (d, J = 9.5 Hz, 1H),
9.65 (d,J = 9.5 Hz, 1 H, 1 0.15 LS, .1 4.63 (br.s, 1 H).

20 Example 1 1

4-Bromo-7-chloro-quinoline

10

83.9 g of 7-chloro-4-hydroxyquinoline are added portion-
wise at 600 to 150 g of phosphorus oxybromide and the mixture

- is thereafter heated to 140°C for 6 hours. After cooling the

mixture is treated with 3 | of ice-water and extracted with 2 x
1.5 | of dichloromethane. After evaporation of the solvent and
crystallization from 1.3 | of hexane 34 g of product are obtained
as colourless crystals, m.p.: 102-103¢C.

Example 36
1-Methyl-2-pyrrolidin-1-yl-ethylamine

15 ml of aqueous formaldehyde solution (37%) are added
dropwise at 5°C within one hour to 16.5 ml of pyrrolidine.
Thereafter, 57.2 ml of nitroethane are added and the mixture is
stirred at RT overnight. 150 ml of ethyl acetate and 400 ml of
saturated sodium chloride solution are added, the organic phase is
separated and is distilled in a water-jet vacuum. The product, 1-
(2-nitropropyl)-pyrrolidine (18.5 g), passes over at 85-87°C.

13.1 g of this intermediate are then hydrogenated in
100 ml of methano! under 100 bar and at 80°C after the addition
of 0.65 g of Raney-nickel. The product, 1-methyl-2-pyrrolidin-
1-yl-ethylamine, is obtained by distillation at 49-52°C in a
water-jet vacuum (4.7 g; colourless liquid).

The following diamines can be prepared in an analogous
manner using the corresponding amines:

1-Methyl-2-piperidin-1-yl-ethylamine;
N,N-diethyl-propane-1,2-diamine;
N,N-dimethyl-propane-1,2-diamine.
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(1 RS.2RS)-Nerr]-(7-Chloro-quinolin-4-yl)-Nerr]Nerr]-diethyl -

cycl opentane-1 . 2-di am ne 8. 12:? g of base from 16 g of

4, 7-di chl oroqui noline and 12.7 g of ?di et hyl am no) cycl opentylanine (1 6
hours reaction duration at 1 40C). Wth isopropanolic hydrochloric acid
there are obtained therefrom?7.84 of di hydrochl oride; colourless crystals
from acetonitrile/ethanol, mp.: ' r]cC. [err]HHNMR in
DMsSO-d[err], [err] (ppm: 1.45 (d, J =6 Hz, 6H), 1.8-2.4 (m 6H), 2.56 (m
1H), 3.1-3.5 ( . 5. 20 : 7.5 Hz, 1 H, 7.45 (dd, J
= 2.5 Hz and 9. , e 3 , . <« 1H), 8.24 (d, J = 7.5 Hz,
1 H, 9.41 (d, J = 9.5 Hz, 1 11.55 (br.s, 1H). 14.55 (br.s, 1H).

H) .
B B o-qui 301 - -M@%ﬁ BKidn Arq regrted peith 441819 i ne
1.78 g of dietbylaroime3and 3206 g, of dithlurmrperdghloratee im@NQ. nd of of
2- (pyrroligideonitille) oVEThIH"WHiR sRfiring and under reflux. There-
after, 200 ml of water are added and the product is extracted
with 3 x 150 ml of ethyl acetate. After evaporation of the
10 solvent 30.4 g of 2-(diethylamino)-cyclohexanol remain behind.
This is dissolved in 150 ml of tetrahydrofuran without further
purification. After the addition of 38.6 g of phthalimide and
68.7 g of triphenylphosphine 45.9 g of diethyl azodicarboxylate
are added dropwise at a temperature of 10-15°C and the mixture
15 is stirred at RT overnight. Thereafter, the mixture is evaporated,
the residue is suspended in dilute hydrochloric acid (200 ml, pH
1) and washed with 3 x 150 ml of ethyl acetate. The pH is then
adjusted to 12-13 by adding concentrated sodium hydroxide
solution and the intermediate is extracted using 3 x 200 ml of
20 ethyl acetate. After evaporation of the solvent N,N-diethyl-2-
phthalimido-cyclohexylamine (36.8 g) remains behind .in the form
of yellow crystals.

teghi:

These are saponified overnight in 250 ml of concentrated
25 hydrochloric acid under reflux. After three-fold washing using
200 mi of dichloromethane each time the pH is adjusted to 13-14
by adding concentrated sodium hydroxide solution and the product
is extracted using 3 x 200 ml of ethyl acetate and, after evapor-
ation of the solvent, is obtained as a yellowish oil (13.4 g) which
30 is processed without further purification.

2-Pyrrolidin-1-yl-cyclohexylamine is prepared in an
analogous manner using pyrrolidine in place of diethylamine.

35 In an analpgous manner, from cyclopentene oxide and
diethylamine there is obtained N,N-diethyl-cyclopentane-1,2-
diamine and from cyclopentene oxide and pyrrolidine there is
obtained 2-pyrrolidin-1-yl-cyclopentylamine.

This Sheet Has Been Replaced

AR




Jerr]Herr]CINerr] (31 5.85): Calc.: C68.45% H 7.02% Cl1 11.22%
N 13. 30% Found: C 68.32% H 7.00% O 1 1.36% N 13.1 1% Wth
i sopropanol i ¢ hydrochloric acid theret@re obtained hegef. snge;n e Ialgedof

di hydrochl ori de; colourless crystals fromacetonitril

73[err]C (dec.). HNWR in DVMSO-d[err], [err]lﬂm

8H), 2.3-2.4 (m 2H), .09 (m 2H), 3.53 (m 2H)

9
1H, 701 (d, 1 H J=7H), 7. . Hzand9Hz 8.
(d, J = 2.5 Hz, Edmgid 38 - 21 1H), 866(d
b

7 H, 1 H, 9.04 (d, J =9Hz, 1 H), 9.86 (d, J =7.5 Hz, 1H, 11.75 (
1H). 14.55 (br.s, hvl-2-pvrrolidin-1- i

5

I wkeEk

18 mi of 2-nitropropane and 16.5 mi of pyrrolidine are
dissolved in 60 ml of dioxan. 15 ml of aqueous formaldehyde
solution (37%) and 8 ml of 2% sodium hydroxide solution are
added at 5°C. The mixture is heated to 90°C while stirring for _

10 1 hour, cooled and thereafter extracted with 3 x 150 ml of ethyl
acetate. Upon distillation in a water-jet vacuum there are
obtained 19 g of 1-(2-nitro-2-methylpropyl)-pyrrolidine.

This intermediate is then hydrogenated in 100 ml of
15 methanol under 100 bar and at 80°C after the addition of 1.5 g of
Raney-nickel. The product, 1,1-dimethyl-2-pyrrolidin-1-yl-
ethylamine, is obtained by distillation in a water-jet vacuum at
52-57°C (13.1 g; colourless liquid).

20 1,1-Dimethyl-2-piperidin-1-yl-ethylamine can be prepared
in an analogous manner using piperidine in place of pyrrolidine.

Example 39
25 -Piperidin-1-vil-pr lamin

3.7 g of piperidine and 2.3 g of acrylonitrile are pooled and
heated to 100°C for 3 hours. After cooling the mixture is taken
up in 40 ml of isopropanol and the 3-(1-piperidino)-propionitrile

30 is precipitated using 12.8 ml of 3.6N isopropanolic hydrochloric
acid (colourless crystals, m.p. 186-190°C, 6.68 g).

This intermediate is hydrogenated in 31 ml of 25% HCI and
31 ml of glacial acetic acid in the presence of 0.13 g of
35 platinum dioxide at RT under 10 bar. After evaporation of the
hydrogenation solution the residue is taken up in 50 ml of water,
adjusted to pH 13 using concentrated sodium hydroxide solution
and extracted with 3 x 150 ml of ethyl acetate. 3-Piperidin-1-



nmet hyl ) - am ne 9.64 g of base from8.5 g of 4,7-dichlor

11 g of 2-(am nonethyl)-1-ethyl -pyrro‘H dine. Prior to recrys

the crude reaction product is purified by chromatography on 400 g o

al um ni um oxi de (activity grade Il); a 1:1 mxture of ethyl acetate and
hexane i s ylqpropdamine d5 vebtainedf agra adloudessioibf b4D0458+ t he product is
eluted wt 1o,fn“m e | , after recrystallization from120 m
of hexane gbacgglg of co oS’ Igfsy;l %rty ‘als; mp.: 85-86[err]C 12 g
of colourless crystalline dihydrochloride, mp. 239- 240[err]C, are

obt ai ned by dissolution in 15 ni Ety(%rﬁ%@pz;g_panol, addition of 20 m of 3.6N

Exanpl e 12 (7-Chloro-quinolin-4-yl)-(1 -ethyl-pyrrol |H1!Sr8h§etms'—8een Replaced

i sopropanolic hydrochloric acid an ropw se addition to 100 nm of diethyl
ether. 3 [err]H-NMR in DI\/SOd[err] [err] (ppm: 128(t J = 7.5 Hz,
3H), 1.95 (m =(2-CHl lidi 3.88 (m 1
H, 4.14 (m 2H), 7.09 (d, J:8Hz, H, 7.78 (dd, J 3Hzand9Hz, 1

H),

9.85 g of 3-aminopyrrolidine are benzoylated with 16 g of
benzoyl chloride at 0°C in 90 ml of dichloromethane, 17.7 ml of

10 N,N-dimethylformamide and 25.5 ml of triethylamine. After
warming to room temperature the mixture is filtered and the
filtrate is evaporated to dryﬁess. The residue is taken up in
100 ml of water (pH 8), filtered and again evaporated to dryness.
The residue is digested in succession with in each case 90 ml of

15 toluene, ethyl acetate and dichloromethane, the solution being
decanted off each time from initially oily, but later crystalline,
residue. The organic solutions are combined and evaporated. The
dark coloured oil obtained (2.7 g) is then reacted at 140°C over-
night with 2.1 g of 4,7-dichloroquinoline and 2.1 g of phenol.

20 The reaction mixture is taken up with 50 mi of water, adjusted
to pH 2 by the addition of conc. hydrochloric acid and extracted
three times with 50 mi of ethyl acetate each time. Thereafter,
the aqueous phase is adjusted to pH 12 using conc. sodium
hydroxide solution and extracted three times with 50 ml of ethyl

25 acetate each time. After evaporation of the solvent the residue
is crystallized from 10 ml of ethyl acetate/toluene. The
resulting product (0.6 g) is then saponified to (R,S)-(7-chloro-
quinolin-4-yl)-(pyrrolidin-3-yl)-amine dihydrobromide by boiling
in 10 mi of 48% HBr for 12 hours.

35 52.8 g of 4,7-dichloroquinoline and 30.85 g of 1,2- |
diamino-2-methylpropane are stirred in 530 ml of N-methyl-2-
pyrrolidone under argon at 150°C for 5 hours. Thereafter, the



8.24 (d, J =3 Hz, 1 H, 8.69 (d, J—8Hz 1 H, 894 (d, J =9 Hz, 1 H),
10.08 (t, J =6 Hz, 1 H), 11.20 (br 14.80 (br.s, 1 H.

Exanple 1 2a (7-Chl oro-qui nollr4?4 yI) (1 -methyl-pyrrolidin-2-yl-

met hyl ) - am ne Anal ogously to Exanple 12 there are obtained 60 ng of
base from2.91 g of 4,7-dichloroquinoline and 1.68 g of 2-(am no-

net hyl ) - 1-Sedvent quyzwa@pratecb in cawaauugs@ndry?seaesldueorﬁ kakemdip itn

114-116C. 1250 rhie6f WARNR A kit 1 PH 1 0BG cobed L7 (m 3H),
iH? 0-2.0 (hydrocmdnc acxd?"lR lxture [ extra @@once RéHb mFP of 98 (m

ethyl acetate and twice with 100 mi of ethyl acetate each time

5 and subsequently treated with about 170 ml of 30% potassium
hydroxide solution until the pH has reached 12. Thereby, 88 g of
N1-(7-chloro-quinolin-4-yl)-2-methyl-propane-1,2-diamine
separate in crystalline form; m.p.: 169-171°C.

23 g of L-alaninol and 57.4 g of 4,7-dichloroquinoline in

15 100 ml of 1-methyl-2-pyrrolidone are held at 150°C for 6 hrs.
After cooling the reaction mixture is poured into 500 mi of cold
2N HCl and extracted with 3 x 200 ml of dichloromethane. The
acidic-aqueous phase is made basic with 28% NaOH, whereby the
crude product precipitates. After stirring in an ice bath for

2 30 min. it is filtered off and then recrystallized from 300 ml of
2-propanol/150 ml of ethanol. There are obtained 51.2 g (74%)
of (S)-2-amino-N-(7-chloro-quinolin-4-yl)-1-propanol; white
crystals, m.p.: 2259C, [a]D = +359 (c = 1.0, MeOH).

2 TH-NMR (250 MHz) in dg-DMSO, signals at & (ppm): 1.24 (d, J
= 6.4, 3H), 3.45 (m, 1H), 3.58 (m, TH), 3.73 (m, 1H), 4.87 (t, J = 5.6,
1H), 6.53 (d, J = 7, 1H), 6.84 (d, J = 7.7, 1H), 7.44 (dd, J1 = 9, J2 =
2, 1H), 7.78 (d, J = 2, 1H), 8.35 (d, J = 7, 1H), 8.39 (d, J = 9, TH)

30 27.3 g of (S)-2-amino-N-(7-chloro-quinolin-4-yl)-1-
propanol are suspended in 270 ml of chloroform. Then, a solution
of 72 ml of thionyl chloride in 70 ml of chloroform are added
dropwise over 30 min. while cooling with ice, whereby the tem-
perature should not exceed 25°C. Subsequently, the mixture is

35 stirred at room temperature for a further 30 min. and at 70°C for
90 min. The reaction mixture is cooled and evaporated, then
treated with toluene and again evaporated. The resulting foam is
dissolved in 500 ml of ethanol while warming, filtered and
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(d, J
1H), (
, 43
ol i n-4- I) (1.1 -dinmethyl-2-pyrrolidin-1
-yl - ethyl)-am ne 4. 95 g of 4,7- |chlorqu| noline, 7.1 g of
2- et hyl - %or(d@ntmtedilt@r abplux- Bogmfhlanvvher ftamgmﬂn aceursacted at

140[err] C fier.coo th I of e e added,
Laoler ] C e gfe Btined 316 “ACl4 A% RS, @a?ow%ﬂ ephiet- G

hydr ochl oromoaoafqulaoune%ylafpmpanﬁ eleydroaisorideh &0 whitef mrysyalsacet ate
each tine. e D Qn o hydroxi de solution is added to
pH 1 2 aanmeégreo?I?][ﬁs ggpra teﬁ ?’nree imes with 100 ml of ethyl
acetatebeach tinme. The crude product obtained after evaporation of the

solvent is pur "If'ﬁ@de)én‘élﬁrtfH’fﬁbﬁ (qghz Qﬁ"ﬁgo-l Bré\.lwuqus;‘m@g de (activity

grade 11) with a mxture o etate 37 g of
col our | esAWRQYRzY ﬁ)mrgpangg@q tameec? ﬁﬁehyam@ﬂlonde

starting from D-alaninol; white crystals m.p.: 2100C, [a]lp = -88°

5 Hz, 1H), 7.21 (t, J=6 Hz, 1 H),
.79 (d, J = 2.5 Hz, 1 H), 8.24 (d,

~ I

40 (d, J

EA

c

>

o

©:
ol

CmEm

<

Q.‘<

(c = 1.0, MeOH).
10
TH-NMR (250 MHz) in d6-DMSO, signals at d (ppm): 1.41 (d, J
= 6.5, 3H), 3.88-4.06 (m, 2H), 4.48 (m, 1H), 7.03 (d, J = 7.3, 1H),
7.79(dd,J1 =9,J2=2,1H),8.15(d,J=2, 1H) 8.59 (d, J = 7.3,
1H), 8.89 (d, J =9, 1H), 9.44 (d, J = 8.4, 1H), 14.66 (s, 1H)
15
Example 43
(S)-N> . N--Dimethyl-1.2-propanediamine
2 7.6 g of L-alaninol are stirred at 90°C for 14 hrs. in 20 ml

of formic acid and 20 ml of 37% formaldehyde solution. After
cooling the reaction mixture is poured on to 100 g of ice and
60 ml of 28% NaOH and extracted with 3 x 100 ml of dichloro-
methane. After drying and evaporating the dichloromethane

25 phases the crude produce is distilled at normal pressure. There

are obtained 7.8 g of (S)-2-dimethylamino-1-propanol as a
colourless oil; b.p. 147°C, [a]p = +2.7° (¢ = 1.0, MeOH).

7.3 g of (S)-2-dimethylamino-1-propanol, 37 g of
30 triphenylphospine and 20.8 g of phthalimide are suspended in
70 ml of tetrahydrofuran under argon and cooled in an ice bath.
Then, 24 ml of diethyl azodicarboxylate are added dropwise over
30 min. and the mixture is stirred at room temperature for a
further 5 hrs. Then, the mixture is poured into 200 ml of ice-
35 cold TN HCl and extracted with 3 x 200 ml of ethyl acetate. The
acidic-aqueous phase is made basic with 28% NaOH and then
extracted with 3 x 200 ml of dichloromethane. After drying and
evaporating the dichloromethane phases the 12 g of crude
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recrystal lization from hexane. [err]H—NNR in CDCl[err], [err] (ppm:
1.48 (s, 6H), 1.86 (m 4H), 2.71(s, 2%2 .75 (m 4H), 6.60 (d, J =6 Hz, 1
H, 6.84 (br., 1 H, 7.33 (dd, J - Hz and 9 Hz, 1H), 7.62 (d, J = 9 Hz,

1H, 7.91 (d, J =3 Hz, 1 H), 8.45 (d, J = 6 Hz, 1 H). The
di hydrochl oride is obtained by adding 3.3N HCl in dioxan to a solution of

t he base modumyoﬁﬁﬁxs?a%o*a‘rﬁ tcregiaisiomsar)cangschramategraphedonsoc.
23

silica el m et etate obtamed 6 990 yellow oil
7-cnl getate, TR of
( oror q I SOlldlfl z tmsomlepergot sepaPatpeeJ) I'ﬂus 6’ g of product

are bo:led at reﬂux in 50 ml of conc. HCI for 20 hrs. After cool-

5 ing the precipitated phthalic acid is filtered off. The filtrate is
washed with 2 x 50 ml of dichloromethane and then made basic
cautiously with solid KOH while cooling in an ice bath and finally
extracted with 3 x 80 ml of dichloromethane. After drying and
evaporating the dichloromethane phases the crude product is

10 distilled at normal pressure. There are obtained 1.2 g of (S)-
N2,N2-dimethyl-1,2- propanedlamxne as a colourless oil; b.p.:
127°C.

TH-NMR (250MHz) in CDCI3, signals at d (ppm): 0.89 (d, J =
15 6.4, 3H), 1.37 (s, 2H), 2.22 (s, 6H), 2.48 - 2.67 (m, 3H)

The R enantiomer, (R)-N;,N-dimethyl-1,2-propanediamine,
can be prepared in an analogous manner starting from D-alaninol.

20 Example A

(RS)-N2-(7-Chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-
1,2-diamine can be formulated as the active ingredient according
to methods known per se to give pharmaceutical preparations of

25 the following composition:

1. m !

Active ingredient 500 mg

Powd. lactose. 149 mg
30 Polyvinylpyrrolidone 15 mg

Dioctyl sodium sulphosuccinate 1mg

Na carboxymethylstarch 30 mg

Magnesium stearate .S mg

700 mg
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et hyl ) - am ne 4.57 g of 4,7-dichloroquinoline, 7.5 g of 2-nethyl-2-
(pi peridin-1-yl)-propylamne and 0.75 g of phenol are reacted at 180[err]C
for 1 6 hours. The crude reaction pratfuct, isolated as in the foregoing
Exanple, is purified on 200 g of alum nium oxide (activity grade I1) prior
to recrystallization; a 1:1 m xture of toluene and acetone is used as the
eluent. After a fore-run, which contains unreacted 4, 7-di chl oroqui nol i ne,

t he product is.gluted and fter recrystallization from5 m of
acetonitrile, M@—@%Ea-b@aﬁcol ourless crystals, mp.: 143-147[err]C.
[a;r]H-NNR(l n m”[/errr]gre[d%m%_b(ppn) (1d46 (s, 6H) 1. 5()SQ)rngI(-|)b 1. 65 (m
4 2.51 (s, 4 6. 62 J = r.s,
7.37 (dd, J ?%dar@ég{% , (.71 (d, J = 9 Hz 56"&@3 (d, J =

Hz, 1 H, 8. 46 Migrogrystaliine 1ce4julose Vg2 2mg  Exanpl e 15
§£g:11r11 (77d|C(r:”hIO(r)rqu| nol)dly?g amkgﬂﬁud:\lgrg H/I g%nﬁt))hyl PLglmger 1. 5 dram e
200 mg
3. 100 mg capsules
10 Active ingredient 100.0 mg
Powd lactose 104.7 mg
Corn starch \ 70.0 mg
Hydroxypropylmethylcellulose 10.0 mg
Dioctyl sodium sulphosuccinate 0.3 mg
15 Talc 12.0 mg
Magnesium stearate . 30ma
300.0 mg
4 m itori
20 Active ingredient 500 mg
Suppository mass ad 2000 mg
1 m f lati !
Active ingredient 100 mg
25 Medium chain triglyceride 300 mg
400 mg
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propyl am ne; col ourl ess crystals fromethyl acetate-hexane, m p.
111-113[err] C [err]HHNMR in CDCl[err], [err] @m euﬁk g](%gLntet
=6 Hz, 2H), 2.37 (s, 6H), 2.58 (m 2H)15339(m 2H) 6515HZ
1H), 7.32 (dd, J = 2 Hz and 9 Hz, 1H),758dJ- 92(dJ
2 Hz, 1 H, 7.94 (br. s,1H). 8.48 (d, J 55Hz)

24 Ex ,
N err]-(7-Chloro-quinolin-4-yl)-Nerr err] di et hyl - propane-1 . 3- di am ne

1.  The use of aminoquinoline derivatives of the general

formula
5
Rl
R3
R7
HN N
2 6
R’ I
N I
R10 N/

wherein the symbols R1 to R6 signify hydrogen or one or two
thereof signifies (signify) alkyl and the others signify

10 hydrogen, R? and R8 signify alkyl, alkenyl or aralky! or
together with the N atom signify pyrrolidine or piperidine,
optionally substituted by alkyl, octahydroindole or 3-
azabicyclo[3,2,2]nonane andn=0o0r 1 or

15 wherein the symbols R and R3 signify tri- or tetramethyl-
ene, all remaining symbols to R€ signify hydrogen, n = 0 and
R7 and R8 have the above significances or

wherein the symbols R1 and R7 signify methylene or
20 dimethylene and n = 1,
R1 and R7 signify di- or trimethylene and n = 0,
R3 and R7 signify di- or trimethylene and n =
R3 and R7 signify tri- or tetramethylene and n = 0
RS and R7 signify tri- or tetramethylene and n = 1
2 R1 and RS signify di- or tri-methylene and n = 1, all
remaining substituents signify hydrogen, except R8 which
signifies alkyl, alkenyl or alkynyl or

wherein the symbols R3 and RS signify tri- or tetra-

30 methylene and n = 1, all remaining substituents to R6
signify hydrogen and R7 and R8 signify alkyl, alkenyl or
aralkyl or together with the N atom signify pyrrolidine or

piperidine, optionally substituted by alkyl,
A S



2.99 g of base from3.96 g of 4, 7-dichloroquinoline andShbet PagBeord Replaced

3- (N, N-di et hyl am no) - propyl am ne (reaction duration 4 rr] C
colourless crystals fromacetonitrile, 4 p.: 77- 78[er m ﬁml ﬂm I\/R
in CDCl[err], [err] (ppm: 1.10 (t, J = 7 Hz, 6H) 6 Hz,
2H) , 265(m6H§ 3.38 (m 2H), 6.29 (d, J =5 732(dd J =
2.5 Hz and 9 Hz R $i§nnﬁe§$1y(ddogénzo9 hatogéan Hnd R‘@z s(@mﬁles halbgen 1 H),

8.18 (br. s, [9-5 Hz) . The di hydrochloride is
obt ai ned W|th |sopro ﬁﬁgﬁgc%{a’rbchl oric a ol oyr] ess crystals, from

i sopr opanol asdwell’ as qrm(éeuqlcally accepta%le salts of basic co pourg(%mm e 17

]Szor%hgor?g gdf 'généraﬂfbi'mtﬂa?wwrrﬂhé GhAndfacturer ePyhediediments for the3. 08 g

-yl ) - propyl ﬁﬂf‘ﬁr@l(?gd& Qﬁ' Slr%qa]ﬁﬂ%gp%%&@%maﬂaﬁgy ﬂ#@éﬁﬁ'ﬁguﬁase is
converted waldo ichlorogaine-sensitiveoahblariz pathbgeri the di hydr ochl ori de
whi ch, recrystallized from acet o-
2. The use of compounds of formula | according to claim
1 in which the symbols R! to R6 signify hydrogen or one or two
10 thereof signifies (signify) alkyl and the others signify hydrogen,
R7 and R8 signify alkyl, alkenyl or aralkyl or together with the N
atom signify pyrrolidine or piperidine, optionally substituted by
alkyl, and n=0or 1.

15 3. The use of (S)-N2-(7-chloro-quinolin-4-yl)-N1,N1-
dimethyl-propane-1,2-diamine according to claim 2.

4, The use of (R)-N2-(7-chloro-quinolin-4-yl)-Nq,Nq-
dimethyl-propane-1,2-diamine according to claim 2.

5.  The use of Ni-(7-chloro-quinolin-4-yl)-2,N2,N>-
trimethyl-propane-1,2-diamine according to claim 2.

6. The use of N3-(7-chloro-quinolin-4-yl)-Nq,N-diethyl-
25 propane-1,3-diamine according to claim 2.

7. The use of (RS)-(7-chloro-quinoline-4-yl)-(1-methyi-
piperidine-3-yl)amine according to claim 2.

30 8. The use of (RS)-(7-chloro-quinolin-4-yl)-(1-methyl-
pyrrolidin-3-yl)-amine according to claim 2.

9. The use of (RS)-N2-(7-chloro-quinolin-4-yl)-N1,N1-
dimethyl-propane-1,2-diamine,

(RS)-N2-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-propane-
1,2-diamine,

* c L M S *



nitrilel/ethanol, gives colourless crystals, mp.: 204-206CrhisSheet Has Been Replaced

[err]HHNMR in DVSO-d[err]; [err] (ppm: 1.96 (m 4H), 2.14 (
(m 2H), 3.26 (m 2H), 3.51 (m 2H), 3487 (m 2H), 6.96 (d, ml :
7.78 (dd, J = 2.5 Hz and 9 Hz, 1H), 8.13 (d, J = 2.5 Hz, 1H), 8. , J o=
7 H, 1 H, 881 (d, J=9Hz, 1 H, 9.86 (d, J =6 H, 1 H, 11.13 (br.s,
1 H). 14.55 (br.§S)N#h(7-chloro-quinolin-4-yl)-N1,N1-diethyl-propanezs

Exanpl e 18 1.2- iarﬁﬁ}‘é:h' oro-quinolin-4-yl)-(3-piperidin-1 -yl-propyl)-anm ne
2.73 g from 2.8% g of '3-(piperidin-1-yl)-propylam ne and 3.94 g of

4, 7-di chl oroqui noline (reaction duration, 1 6 hours at 1 40[err]C); the

base (yellow sh ¢RYsNa(F7icHBY@GlRDIid-4-§1) NN -diethyl-propane-
5 1,2-diamine,

(RS)-(7-chioro-quinolin-4-yl)-(1-methyl-2-pyrrolidin-1-
yl-ethyl)-amine,

10 N2-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-ethane-1,2-
diamine,

N2-(7-chloro-quinolin-4-yl)-N1,Ni-diethyl-ethane-1,2-
diamine,

N3-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-1,3-
diamine,

(R)-N1-(7-chloro-quinolin-4-yl)-N2,Nz-dimethyl-propane-
20 1,2-diamine,

(S)-N1-(7-chloro-quinolin-4-yl)-N2,N2-dimethyl-propane-
1,2-diamine and

2% (RS)-(7-chloro-quinolin-4-yl)-(1-methyl-pyrrolidin-2-yl-
methyl)-amine

according to claim 2.

30 10. Compounds of general formula | defined in claim 1,
except

N2-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-ethane-1,2-
diamine,

N2-(7-chloro-quinolin-4-yl)-Nq,N-diethyl-ethane-1,2-
diamine,

TR



aced

113-116[err] C) is converted with isopropanolic hydrochlori cTh
di hydrochl ori de which, recrystallized ‘}é:om acetonitrilel/ eth

e ]
colourless crystals, mp.: 137-141[err | [ err] H NVR | l ﬁ
[err](ppm: 1.28 (m 1H), 154176(m 5H), 2.08 (m 2H), 2.78 (m 2H),
3.07 (m 2H), 3.27 -_3.38 (m H ,
7.55 (dd J = 243147 '&HOQOFQUIHP'H) 4*3"))&‘4(,(%-31!&165%5"&?0&3!1& 1|§§213 (d, J

=7 Hz, 1 K} ,ﬁm@?(d J =9 Hz, 1H), 9.88 (d, J =6 Hz, 1 H), 10.67 (br.s,
1 H. 14.63 ? Exarrple 19 (1
- Benzyl - pi perldln 4- yI) (7-chl oro-qui nolin-4-yl)-am ne 5.65 g from

10 g of 4, 7-di chig+Ezrahiororguarelint34)+N 1 N1 diethyb-propael @-peri di ne;
col ourl ess er tais from aceto- nitrile, mp.: 1 66-1 68[err]C. The

di hydr ochi 'iaé'é',n ol ourless crystals fromacetonitrile/ethanol, mp. above
25C, is obtained therefrom using isopropanolic hydrochloric acid.

(m 219 4. 08 ?&Pﬁ“ﬁf%d%ﬁéﬁh 99? 22pipdrllinty-fFhepy farme N o
(m 3H), 7.67 (m 2H), 7.78 (dd, J = 2.5 Hz and 9 Hz, 1 H), 8.12 -
(7-chloro-quinolin-4-yl)-[(1-ethyl-pyrrolidin-2-yl)-

10 methyl]-amine,

(7-chloro-quinolin-4-y!)-(1-methyl-pyrrolidin-2-yl-
methyl)-amine,

15 (7-chloro-quinolin-4-yl)-(1-methyl-piperidin-2-yl-
methyl)-amine and

(7-chloro-quinolin-4-yl)-(1-ethyl-piperidin-3-yl)-amine.

20 11. A process for the manufacture of compounds according
to claim 10, which process comprises

a) reacting quinoline derivatives of the general formula

R
R9
X
I
=
o5 R‘m N

wherein R? and R10 have the significances given in claim 1
and R signifies a leaving group,
with amino compounds of the general formula

R!
R3

1Y 814

H,N

7\

R2 6 A R‘

AR



26

1
Exanpl e ig aH)

(RS)-(7-Chloro-quinolin-4-yl)-(1 -nmethyl-piperidin-3-yl) am ne

from11.29 g of 4

7-di chl oroqui nol i ne

(d, 3 =2.5Hz, 1H), 8.61 (d, J = 7.5 Hz, 1 H), 8.81 (d, JhsSkesbrades
9.30 (d, J = 7.5 Hz, 1 H), 11.50 (br.s . 14.55 (br.s, HI I ”
4

mgﬂlaced

g

d 6 f 3- e _
am no- 1- met hyl - pNperein; tae Fikyards g?yfsq ggsﬂﬁgﬁrﬁ%&ecesﬂ%r-"ﬁrﬁaﬂcleﬁe, m p. :
149-1 50[err] C giéen in digim |t err]C N err] (275.78): Cal c.:

65.33% H 6. 58%
or

5

10

12.86% N 1 5.24%

b) reacting alkylamino-quinoline derivatives of the general
formula

R9
Rf IV

R¥ N

wherein R1 to R6 and R9 and R10 have the significances
given in claim 1 and R signifies a leaving group,
with amines of the formula

HNR7R8 \

wherein R7 and R8 have the significances given in claim 1,
or

c) reacting compounds of formula | in which R1 to R6 as well
as R9 and R10 have the significances given in claim 1 and R7 and
R8 signify hydrogen or one of them signifies hydrogen and the
other signifies an alkyl group with alkylating agents which are
suitable for the alkylation of amino groups,

and

d) if desired, converting a basic compound of formula | into a
pharmaceutically usable salt by means of an acid.

12. Compounds according to claim 10 for use as thera-
peutically active substances.

13. Compounds according to claim 10 for use as active
substances against not only chloroquine-resistant malaria
pathogens, but also chloroquine-sensitive malaria pathogens.

N

C



Found: C 65.25% H 6.64% C 12.87% N 15.1 1% 1 HNWR in
DMSO-d[err]; [err] (ppm: 1.3-1.95 (nmultiple m 6 , 2 Oms(smet:BthBeeQR@Vace(dm
1H, 2292 (m 1 H, 3.67(m 1 H), 6.84 (d, J = = 8
Hz, 1 H), 7.44 (dd, J = 2.5 Hz and 9 Hz, 1H)7 ,
8.32 (d, J =9 Hz, 1 H, 839 (d, J =6 Hz,

Exanpl e 20 (5-Amino-2.2 .4-trinet hyI cyclopentyl met hyI) (7-chl oro-

quinolin-4-yl)-a 19 of

4- brono-7- chlor ghw noplen%seadog %@%nﬁs”ﬁ%ﬁdﬁ’nﬁe ’fg @O?Pr‘l net hyl -

cycl opent yl ganti@l Qfo disaasess ot rinsthe improvemansr eb ehﬂﬂ fb hydro- chloric
acid, mp. above 250[err]C. The [err] H NWR (250 I\/t) shows the presence of a

m Xture of two n onents and two.secondar onent
Cerr]H & r]Ner isg &"Bﬁq&:a@legtl_%ntammg one dr more compaunds
according to claim 10 and a therapeutically inert excipient.

16. A medicament according to claim 15 for the treatment
or prevention of malaria.

10
\1\1 Compounds in accordance with claim 10 whepever
prepared dccording to the process as claimed in clai 1 or by an
obvious chen}‘cwment thereof.
15 18. The invention as hereinbefore described.

19. A method of tredting or preventing malaria, caused
not only by chloroquine-sensitive but also by chloroquine-
resistant malarigpathogens, which comprises administering to a

20 patient requiring such treatment or prevention an effective
amount-6f a compound in accordance with for

* %k
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Cal cul at ed: C. 54.08% H 6.81% N 10.51% d: 26.60% Found:
C 54.24% H 6.82% N 10.76% d: 26.71%

27 . B Replaced ~ EXanploe 21

N[err]N[err]Th gwa v qﬂm%? trifluoronethyl-quinolin-4-yl)- ethane-1
2-di am ne hl oro-7-(trifluoronethyl)-quinoline and 10 g of

2-N,N—diethy| e in 150 m of dinethylacet aRANc44G5AkGrred at

120[err]C for 16 hours ﬁﬁter cooling the mxture is concentrated in a
wat er-jet vacuum and the residue is taken up
r

5 The invention is concerned with aminoquinoline derivatives
of the general formula

RI
R3
R?
HN N

2 6

R ® g F
® I
R10 N/
10 wherein the symbols R! to R6 signify hydrogen or one or two

thereof signifies (signify) alkyl and the others signify
hydrogen, R7 and R8 signify alkyl, alkenyl or aralkyl or
together with the N atom signify pyrrolidine or piperidine,
optionally substituted by alkyl, octahydroindole or 3-

15 azabicyclo[3,2,2]nonane andn=0or 1 or

wherein the symbols R and R3 signify tri- or tetramethyl-
ene, all remaining symbols to R6 signify hydrogen, n = 0 and
R7 and R8 have the above significances or

wherein the symbols R and R7? signify methylene or
dimethylene and n = 1,
R1 and R7 signify di- or trimethylene and n = 0,
R3 and R7 signify di- or trimethylene and n = 1

25 R3 and R7 signify tri- or tetramethylene and n = 0
RS and R7 signify tri- or tetramethylene and n = 1
R1 and RS signify di- or tri-methylene and n = 1, all
remaining substituents signify hydrogen, except R8 which
signifies alkyl, alkenyl or alkynyl or

wherein the symbols R3 and RS signify tri- or tetra-
methylene and n = 1, all remaining substituents to R6
signify hydrogen and R7 and R8 signify alkyl, alkenyl or



with 150 m of water and a small amount of hydrochloric acid such that the
pH anobunts to 4.8. After three-fold extraction with 1 00 m of ethyl
acetate each time the mixture is adjusi®d to pH 1 0.2 by neans of 1 N

sodi um hydroxi de solution and the basic product is extracted with 3 x 100
m of ethyl acetate. After evaporation of the solvent the product is

ref:rysltal l'i zed Iarrgrhyaomt qogether witH therne Romosi ﬂ}fcli_!i ﬁlrv%iﬂmeggrc | '[ -
Ccol ourl ess Crys er,r In err
Cerr] (ppm: 1 dgbéf‘d%eo’—"?%@‘g'&ﬁ[s b§lt§ytg by alkyhy "4 H), 283 (t, J' =
6 Hz, 2H), 3. 27 R%SIQRM)‘LeSGhyergnn Jomhalo@ens and, R1O=sigriifies lhatpgen 60 (dd,

J=3H and 9 =9 Hz, 1H), 8.26 (m 1H), 8.61 (d, J =
6 Hz 1H). Irrl' ﬁr&uonlyﬁmg%hglm manner there was Pre par ed:

Exarrpl e ®2 as well as pharmaceu |cally acceptable salts of basic compounds
N[ err] N errdg eensm;/:fo%erarl ToF -tht ;gﬁ %waiﬁim& Wor tlgé hane-1
n

. 2-di am ne rom 0- | poronet h I ne 2-N, N-
di met hyl am%@?hﬁfaﬂpﬁe‘m'ﬂopg[ﬂ %‘rf9§t5$F§tf OQﬁQ§

also of chloroquine-sensitive malaria pathogens.

This Sheet Has Been Replaced
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110- 113C. [err]HNVMR in CDCl[err]; [e
(m 2H, 3.29 (m 2H), 6.05 (m 1H), 6.44 (d,
3H and 9 Hz, 1 H), 7.90 (d, J =9 Hz, 1

6 Hz, 1H).
Exanpl e 23
yl)-ethyl]- mmUINOLIN&

RESISTANT AND CHLOROQUINE-SENSITIVE MALARIA PATHOGENS

1 (ppm): 2.31 (s, el**578y
J =6 H, 1H), 7.51 (dd, J =
8.26 (m 1 H), 8.61 (d, J =

The invention is concerned with ammoqumohne_ denvatlves

v ks
. -t
. IR

P UiLA L
R’ o

R10 N

wherein the symbols R! to R6 signify hydrogen or one or two
thereof signifies (signify) alkyl and the others signify
hydrogen, R7 and R8 signify alkyl, alkenyl or aralkyl or.
together with the N atom signify pyrrolidine or piperidine,
optionally substituted by alkyl, octahydroindole or 3-
azabicyclo[3,2,2]nonane andn=0or 1 or

wherein the symbols R1 and R3 signify tri- or tetramethyl-
ene, all remaining symbols to R® signify hydrogen, n = 0 and
R7 and R8 have the above significances or

wherein the symbols R1 and R7 signify methylene or
dimethylene and n = 1,

R1 and R7 signify di- or trimethylene and n = 0

R3 and R7 signify di- or trimethylene and n =

R3 and R7 signify tri- or tetramethylene and n = 0

RS and R7 signify tri- or tetramethylene and n = 1

R1 and R> signify di- or tri-methylene and n = 1, all
remaining substituents signify hydrogen, except R8 which
signifies alkyl, alkeny! or alkynyl or

wherein the symbols R3 and RS signify tri- or tetra-
methylene and n = 1, all remaining substituents to R®
signify hydrogen and R7 and R8 signify alkyl, alkenyl! or
aralkyl or together with the N atom signify pyrrolidine or
piperidine, optionally substituted by alkyl,

This is the replacement sheet
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hydrochloride in 25 m of 3-nethyl piperidine are held at 100[err]Cin a
seal ed tube for 24 hours. Thereafter, 1 00 mM of water are added, the

m xture is adjusted to pH 12 by nmeans of concentrated sodi um hydroxi de
solution and extracted three times with 50 mM of ethyl acetate each tine.

. The combi ned extracts are washed with a €mall anount of water and
concentrated. The residue |s recrystallized from80 m of acetone. 0.88 g
of colourless crystals, mp.: 148-151[err]C, is obtained. [ err].H NVR
in CDClI[err]; [errRI (gignified r@@lrogenJOF rfalbgeniidrt)d P! Dgignifigs Haloges- 1. 75

5H), 2.04 (dt . 2.75 2H), 2.84 (m2
gm31 (H)m 2H) ( o°"]bfr6 ngWé 37 d J = 6 Hz, (m ,H)7 38 (d((:ImJH): 3
Hz and 9 Hz, as-{)we amqrtarnmaeem@ally 1aq;cep7cab® (8ltg O:f asic compoundss (d,

J =6 Hz, 1 K¢ general fog1g! 1 owi ng conpounds can be prepared in an
anal ogous mamner'g usi ng suitable am nes:

Exanpl e 24 (7-Chloro-quinolin-4-yl)-[2-(4-nmethyl-piperidin-1 -yl)-
et hyl ] -am ne These compounds are novel with the exception of

N2-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-ethane-1,2-
diamine,

N2-(7-chloro- qumohn -4-yD)-N1,N1-diethyl-ethane-1,2-
diamine,

N3-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-1,3-
diamine,

N3-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-propan-1,3-
diamine,

(7-chloro-quinolin-4-yl)-(2-piperidin-1-yl-ethyl)-amine,

(7-chloro-quinolin-4-y)-[(1-ethyl-pyrrolidin-2-yl)-
methyl]-amine,

(7-chloro-quinolin-4-yl)-(1-methyl-pyrrolidin-2-yl-
methyl)-amine, -

(7-chloro-quinolin-4-yl)-(1-methyl-piperidin-2-yl-
methyl)-amine and

(7-chloro-quinolin-4-yl)-(1-methyl-piperidin-3-yl)-amine,

and they have the surprising property that they have an equally
good effect not only against chloroquine-sensitive malaria patho-
gens, but also against chloroquine-resistant malaria pathogens,
that is to say, they exhibit no cross-resistance with chloroquine.

Tiig e 0 rgplanemen sheet

1 1 0T 0GR

Noie:

T i



2.72 g from2.5 g of N-(2-chloroethyl)-7-chloro-4- quinolinam ne

hydrochl oride; colourless crystals from aceto- nitrile, mp.:

154- 156[ err] C. [err]HNVR in CDCl[err]; [err] (ppm: 0.96 (d, J =6

Hz, 3H), 1.28 (m 2H), 1.43 (m 1 H, 1.$8 (m 1 H, 2.06 (m 2H, 2.73 (m
2H), 2.90 (m2H), 3.29 (m 2H), 6.10 (broad, 1H), 6.36 (d, J = 6 Hz, 1H),

7. 36 29 (dd, J = 3 Hz and 9 Hz,

i::l)') 7.68 (d. J Rt Bty tHe afséicd %{aﬁg@:sg?’rzegs%tajnc@,’b& afsd the’gdod -He:

( 7- Chl or o- quictblity)- which -i5 2tq Scsndi extant bettper icoimpared with chloro-
quine, were surprising. Hitherto it had been assumed that cross-
resistance exists between chloroquine-like compounds. Only
certain bis-quinolines, which contain two quinoline rings and
which bear little structural relationship to chloroquine, have a
definite activity against chloroquine-resistant malaria patho-
gens, especially the compounds which have been described by
J.L.Vennerstrom (J. L. Vennerstrom et al, J.Med.Chem., 35, 2129-
2134 (1992). Further, it had hitherto been assumed that chloro-
quine analogues having shortened or lengthened side-chains were
less active against malaria pathogens compared with chloroquine
(R.L.O'Brien and F.E.Hahn, Chloroquin Structural Requirements for
Binding to Deoxyribonucleic Acid and Antimalarial Activity,
Antimicrob. Agents Chemother, 1965, 315 - 320).

Simple analogues of chloroquine have therefore hitherto
been considered to be uninteresting and not suitable for the
treatment for malaria. In contrast to this assumption, it has now
been found that the compounds of formula | are outstandingly
suitable for the prophylaxis of malaria and for its treatment,
especially in cases where the pathogens are resistant to
chloroquine.

Objects of the present invention are the use of compounds
of formula | and of pharmaceutically usable salts thereof in the
control or prevention of diseases, especially in the control of
chloroquine-resistant and of chloroquine-sensitive malaria
pathogens, the novel compounds and salts of formula | per se and
for use as therapeutically active substances, the manufacture of
the novel compounds and salts as well as medicaments containing
a novel compound or a salt and the manufacture of such
medicaments.

The term "alkyl" used in the present description denotes
straight-chain or branched saturated hydrocarbon residues such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl,

TR TAT
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et hyl | -am ne 2.1 g from2.5 g of
N- (2- chl or oet hyl ) - 7- chl or o- 4- qui nol i n- am ne hydrochl ori de; col ourl ess
crystals fromacetonitrile, mp.: 1 51-153[err]C [err]H-NMR in

CDCl[err]; [err] (ppm: 0.98 (s, 6H), 1.%9 (m 2H), 1.66 (m1 H, 2.1 2 (m
1

2H), 2.45 (m 2H), 269(t J =6 Hz, 3.28 (m 2H), 6.20 (broad, H) ,
6.36 (d, J:6Hz 7.37 (dd, J—3Hzand9|—|z,1|—|),768(d J =9
Hz, 1 H, 7.9 J— 8.52 (d,. J =6

Exanple 26 U '@ﬂéi t?‘ﬁHﬁkﬁorQajggﬁal smmﬁw)cfol@r(r@.nbmmm@n pesarnen- 1 -
yl ) - et hyl | - apr riedine. 1.4 g from2.5 g of

N- (2- chl or oet hyl ) - 7- chl or o- 4- qui nol i n- am ne hydrochl ori de; col ourl ess
crystals fromacetonitrile, mp.: 133-134C [err]H-NMR in CDCI[err]

[err] (ppnm): 1.12Cempaundsis whicHrhe Isysnbois7R (1o REH5igritfyl hyddbged = 4 Hz
and 10 Hz, ZhRqg énéBrltwo thered? sighifi€s (signify) alkyl and the others

signify hydrogen, R? and R8 signify alkyl, alkenyl or aralkyl or

together with the N atom signify pyrrolidine or piperidine,

optionally substituted by alkyl, and n = O or 1 are especially

preferred.

Particularly preferred compounds of general formula | are:

(S)-Nz-(7-ChIoro—quin'olin-4-yl)-N1 ,N1-dimethyl-propane-
1,2-diamine,

(R)-N2-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-
1,2-diamine,

N1-(7-chloro-quinolin-4-yl)-2,N2,N2-trimethyl-propane-
1,2-diamine,

N3-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-propane-1,3-
diamine,

(RS)-(7-chloro-quinolin-4-yl)-(1-methyl-piperidin-3-yl)-
amine and

(RS)-(7-choro-quinolin-4-yl)-(1-methyl-pyrrolidin-3-yl)-
amine.

Also preferred are:

(RS)-N2-(7-Chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-
1,2-diamine,

(RS)-N2-(7-chloro-quinolin-4-yl)-N; ,N1-diethyl-propane-
1,2-diamine,
This is the repiacement shegt
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(m 3H), 6.13 (broad, 1H), 6.36 (d, J = 6 Hz, 1H), 7.38
9 Hz, 1 H, 7.67 (d, J =9 Hz, 1 H, 7.95(d, J =3 Hz, 1
H) , '8.52 (d, J 6 Hz, 1H). 30
Exampl e 27 (RS) (7-Chloro-quinolin-4-yl)-[2-(2-ethyl-piperidin-1
-yl)- ethyll-am ne 1.52 g from 5§

N- (2- chl or oet hyl ) -7-chl or o- 4- qui noI I nam ne hydrochl ori de; col ourl ess
crystals fromacetonitrile, 115- 117[err]C [err]H-NMR in

(2:E|)Cl [E,rélg ({[nizr;;_‘fpm%_;ﬁc%f_? L%m§>5|7n i@ihmé\lﬂgq?%h?ﬁdr@pﬁ%% (2 212|(_|)m

5;17 (broad (d J:6Hle)

(R)-N2-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-propane-
1,2-diamine,

(RS)-7-chloro-quinolin-4-yl)-(1-methyl-2-pyrrolidin-1-yl-
ethyl)-amine,

N2-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-ethane-1,2-
diamine,

N2-(7-chloro-quinolin;4-yl)-N1 ,N1-diethyl-ethane-1,2-
diamine,

N3-(7-chloro-quinolin-4-yi)-N1,N{-dimethyl-propane-1,3-
diamine,

(R)-N1-(7-chloro-quinolin-4-yl)-N2,N2-dimethyl-propane-
1,2-diamine,

(S)-N1-(7-chloro-quinoline-4-yl)-N2,N2-dimethyl-propane-
1,2-diamine and

(RS)-(7-chloro-quinolin-4-yl)-(1-methyl-pyrrolidin-2-yl-
methyl)-amine. ]

The novel compounds of formula | can be manufactured in
accordance with the invention by

a) reacting quinoline derivatives of the general formula

R
R9
X
I
Z
R N
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31 OUT ook



7.37 (dd, J = 3 Hz and 9 Hz
Hz, 1 H, 8.52 (d, J =6 Hz
(2R, 6S) - (7- Chl or o- qui nol i n- [ 2- (2. 6-di et hyl -

pi peridin-1-yl)-ethyl]-amn 0.4 g from2.5 g of

N- (2-chl oroet hyl ) - 7-chl or 0- 4- qui nol i n- aM ne hydrochl oride; col ourl ess
crystals fromacetonitrile, mp.: 138-139C [err]HHNMR in CDCl[err];
[err](ppm: 1.14 (d, J = 6.5 Hz , 2.57 (m , 2.94

_BH), 1.2-1.7 6H). 2
(t, J =7 Hz, 2H) w!mrem(ﬁ%aadl)R‘%.Ffbwe( bh@aboéemlsjgrwélcaacea,awdi‘EDHz-, 1
, 7.37 (dd, J =4i ; ; : 1 , 7.70 (d, J = 9.5 Hz,1 , 7.95
l(_?il, J = 2.(5 Hz 1s r,ﬁflg‘\Zng;fg?”@zngoul-%, 1H)|-P ( K
Exanpl e 29 With am!’?mcﬁpm wds At Bha-gener@b-fosmla; net hyl - pi peri din-1
-yl)- ethyl]-am ne

, 1 H, 7.65 (d, J =9 Hz, 1 H, 7.95 (d, J =3
, 1 H). Exanpl e 28
4-yl) -

e

Rl 3
R3

H,N

RZ é
R

wherein the substituents R1 to R8 have the above

significances,
or

b) reacting alkylamino-quinoline derivatives of the general

formula
R‘l 5
R3

H

R9 RZ 6 R
x R¢ v
2

R0 N

wherein R1 to R6 and R® and R10 have the above signif-
icances and R signifies a leaving group,
with amines of the formula

HNR7R8 \ )

wherein R7 and R8 have the above significances,
or

¢) reacting compounds of formula | in which R1 to R6 as well
as R9 and R10 have the above significance and R7 and R8 signify
hydrogen or one of them signifies hydrogen and the other signifies
an alkyl group with alkylating agents which are suitable for the
alkylation of amino groups,

and

-

ot
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0.67 g (isonmer mxture cis:trans = 3:1) from2.5 g of N (2-

chl or oet hyl ) - 7-chl or o- 4- qui nol i nam ne hydrochl oride; colourless crystals
from acetonitrile, mp.: 142-143[err]C

31 [err]HNVMR in CDCl[err]; [err] (ppm: 0.88 and 1 .00(d, J = 6.5
Hz, 6H, ratio 3:1), 1.3-2.0 (several m84H) 2.2-2. 84 (several rn 6H), 3.29
(m 2H), 6.12 and620( road, 1H, ratid 3:1), 6.37 1H), 7.37
(dd, J = 3 Hd) andifodegired, gpnvertag(a, basie cgornzaoundef fprwled infogapz, 1
H, 8.53 (0I pRaFm@ckaticalty usable salt by means of an acid. Exanple 30

According to variant a) of the process in accordance with
the invention correspondingly substituted quinoline derivatives
which contain a leaving group in the 4-position are reacted with
amino compounds of general formula lll, the substituents having
the significances given above and R signifying a leaving group.

Leaving groups are conveniently halogen, O-methylsulphonyl -
or O-toluenesulphonyl groups. The reaction is conveniently
effected in a temperature range between 120 and 180°C and in a
solvent, with phenol, ethoxyethanol, dimethylacetamide or N-
methylpyrrolidine being especially preferred. The reaction time
can vary between 2 and 28 hours.

A further possibility for the manufacture of the compounds
of general formula | comprises using process variant b).

Conveniently, the compounds of formula IV in which R
signifies a leaving group and all other substituents correspond to
the significances given above is reacted in the form of the hydro-
chloride of the correspondingly substituted alkylamino-quinoline
derivative with an aliphatic or cyclic amine of formula V in a
sealed tube, whereby the amine can simultaneously serve as the
solvent. The reaction can take up to 24 h. The preferred
temperature range embraces temperatures between 90 and 110°C.
This reaction can also be effected in solvents in which both
reaction partners are soluble, for example in DMF, DMA, N-
methylpyrrolidone or acetonitrile. The conversion into a
pharmaceutically usable salt is effected by adding an acid. HCl is
especially preferred because of the physiological compatibility of
the hydrochloride. Convenient solvents which are especially
suitable are: isopropanol, diethyl ether or dioxan.

Alkylating agents which are suitable for process variant c)
are, for example, formaldehyde in combination with formic acid,
in which case the reaction is preferably carried out in excess
This is the rep!acement sheet
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(7-Chloro-quinolin-4-yl)-[2-(2. 5-dinethyl-pyrrolidin-1 - yl)-ethyl]-am ne
0.35 g (isomer mxture cis:trans = 1 5:1) from1.3 g of N (2-
- 7-chl or o- 4- qui nol i nam ne hydrochl ori de; yell ow sh crystal[s |
err

chl or oet hyl)
from acet one

(ppm: 0.94 and 1 .06(d, J = 6.5 Hz, 6H &atio 15:1), 1.29 (m 2H), 1.80

(m 2H), 2.6
Hy, 7.05 (br
1H), 8.19 (d
Exanpl e 31

-yl)-ethyl]-
N- (2-chl oroe
crystals fro
DMSO-d[err];

, mp.: 1 27-1 30[err]C. [err]HNVR in DMSO D err];

7 (m 2H), 2.79 (m 2H), 3.34 (m 2H), ), 6.47 (d, J = 6 Hz,
t, 1 H, 7.46 (dd, J = 3 Hz and 9 Hz, 1H), 7.78 (d, J = 3 Hz,

fogmic gacig
considdratign OJrg' gB

Other akvlating agents whichl cdme into

AgErois of AFsREtanaF srornel

ro

Pﬁﬁf?fdﬁsc NYigh cFQm&?% Vidlsidesapeh hyarsestiuey besohydrider pess
sodium! cyamsiodohydride. 188cH ¥éhetibhs. can l32e Xéifﬁfédié’hWR In

chffild (c?t'?{')ih a]Tc:cl)h'olicZ:' 8r (araueolulsl_i)s’oluzt'i%ns._

The quinoline derivatives of general formula Il required for

synthesis variant a) are commercial products or can be prepared
according to methods known per se, for example 7-chloro-4-
hydroxyquinoline can be converted with phosphorus oxybromide
into 7-chloro-4-bromo-quinoline.

The aliphatic or cyclic' amines of general formula Ill are
also to some extent commercial products or can be prepared
according to methods known per se. Conveniently, the starting

point can be a cyclic amine, for example pyrrolidine or piperidine,

or an aliphatic amine, e.g. dimethylamine or diethylamine, which

can be reacted with nitroethane or 2-nitropropane. The resulting
nitro compound can subsequently be reduced according to methods

known per se, e.g. by hydrogenation with Raney-nickel, to the
compounds of general formula Ill.

A further possibility for the preparation of the compounds
of general formula Il comprises converting cycloalkane oxides
with diethylamine and perchlorates into 2-(diethylamio)-cyclo-
alkanols. These are conveniently dissolved, without further
purification, in THF and treated with phthalimide and triphenyl?
phosphine and subsequently stirred at room temperature for
several hours. After purification the resulting N,N-diethyl-2-
phthalimido-cycloalkylamine is saponified with concentrated
hydrochloric acid. '

In analogy thereto, in place of diethylamine and other
aliphatic amines there can also be used, for example, cyclic
amines such as pyrrolidine. When cyclic amines, for example
piperidine, are reacted with acrylonitrile there is obtained the
corresponding propionitrile which can be hydrogenated to the

prmk Tl 0 T
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(m 2H), 2.95 (m 1 H), 3.18 (m 1 H), 3.36 (m 4H), 6.48 (d, J = 6 Hz,
1H), 7.22 (t, J =6 H, 1 H), 7.45 (dd, J =3 Hz and 9 Hz, 1H), 7.91 (d, J=
3 Hz, 1H), 8.19 (d, J = 9 Hz, 1 H), 8.40 (d, J = 6 Hz, 1H).

32 Exanmpl e 32 _

2- (3- Azabi cycl o[ 3. 2. 2] nonan- 3-yl ) - et hyl I (7- chl oro- qui nolin-4-yl)-amn ne
0.45 g from 1.48 g of N-(2-chloroethyl)-7-chloro-4- qU| nol i nam ne
hydrochl ori de; yell ow sh cryst al s from et hanol , 0? 205 - 207[err] C
[err] H NVR FRFMESEONEHRG : Pramfamingriy: the qoeseaze(ef plafinum gokisle 8t 2H),
2.66 (d, J RT4ubhdéz 104HMBar.2.81 (m 2H), 3.27 (m 2H), 6.30 (broad, 1H),

6.36 (d, J =6 Hz, 1H), 7.39 (dd, J = 3 Hz and 9 Hz, 1H), 7.69 (d,
The corresponding alkylamino-quinoline derivative of
general formula IV in which the leaving group signifies a halogen
group, preferably chlorine, required as the starting material for
synthesis variant b) can conveniently be prepared as follows:

A suspension of the corresponding quinolinamino-ethanol,
which can be prepared according to a synthesis of R.C. Elderfield,
J. Am. Chem. Soc. 68, 1250 (1946), is treated with thionyl
chloride, whereby the reactian temperature should not exceed
300C. Subsequently, the mixture is stirred at RT for 1 h.,,
evaporated to dryness and purified.

As mentioned earlier, the aminoquinoline derivatives of
general formula | and their pharmaceutically usable salts have
extremely valuable pharmacological properties.

Their activity against not only chloroquine-resistant, but
also chloroquine-sensitive malaria pathogens will be evident
from the following Tables:

Test method for the determination of the activity against P.
falciparum in vitro

The preparations are tested on intraerythrocytary stages of
P. falciparum from asynchronous cultures according to the method
of Desjardin et al. (Desjardins, R.E. et al: Quantitative
assessment of antimalarial activity in vitro by a semiautomated
microdilution technique. Antimicrob. Agents Chemother. 16, 710-
718, (1979)).

The culture medium consists of RPMI 1640 with the
addition of 25 mM HEPES, 25 mM NaHCO3, 100 pg/mi neomycin

and 10% human serum (A+). Human-A+ erythrocytes are used as
the P. falciparum host cells. The parasites are maintained at

. v e e
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J =9 Hz,1H), 7.95 (d, J =3 Hz, 1 H, 8.53 (d, J =6 Hz,1 H).
Exanpl e 33
Nlerr]-Allyl-Nerr]-(7-chloro-quinolin-4-yl)-Nerr]-nethyl-ethane-
1.2-di am ne 0.56 g from2.5 g of NN(2-chloroethyl)-7-chl oro-4-
qgui nol i nam ne hydrochl ori de; col ourl esd0Ocrystals fromacetonitrile,
91-93[err]C. [err]HHNMR in DVSO-d[err]; [err] (ppm: 2.24 (
2.62 (t, 3 7°Cm -aRHtm@sgheredof 3%6-0p, U26 CBY, 9398 K2(and 21)95%.

2H) 584(@,%{&@9@?4%1{}? J=6H,1H, 7.21 (t, J =6Hz,1%l)

(dd, J =3 7.78 (d, J = 3 Hz, 1H), 8.22 (d, J
(H) R ? ?(7) (Cg' Ofoqula e;nté déier@ﬁh eleh YdctvityOlehdi Br yaiiia”%éaé?’
n

0.42 g of (R(ils%ol%dcﬁ? ?)rhﬁsgu'pnr% aflqt]tecfl ﬂ t(i‘Pey C?J?ture' rrﬁ:?c;xt\:ln? to 2
suitable starting concentration and subsequently titrated-out
into microtitre plates in the 2nd stage over 6-7 steps. After the
addition of the parasite culture (0.7% parasitemia in 2.5%
erythrocyte suspension) the test plates are incubated under the
conditions given above for 48 h - 72 h. The parasite growth in
the different preparation concentrations is determined using [G-
3H]-hypoxanthin incorporation compared to untreated control
cultures on the same test plates. The 50% growth inhibition
(IC50) is calculated according to logit regression analysis from
the resulting dosage-activity curve.

m p.
s, 3
5.2 (m
7.45
9 Hz, 1
a

The preparations are tested on at least one chloroquine-
resistant and one chloroquine-sensitive P. falciparum strain.
Additional sensitive and resistant strains are included for futher
characterization.

Test method for the determination of the activity against
Plasmodium berghei _in_viv

- The preparations are tested on mice infected with malaria
pathogens (Plasmodium berghei). Male albino mice
(IBM:MORO(SPF), FUELLINSDORF) weighing about 25 g are used as-
the test animals. They are kept in climatized rooms at 21-22°C
in groups of 5 animals per cage. They receive ad libitum a diet
feed with a low PABA content (NAFAG FUTTER © No. 9009 PAB-45,
PABA content 45 mg/kg) and drinking water. On the first day of
the test (DO) the test animals are infected with Plasmodium
berghei (strain ANKA). For this there is used heparinized blood of
a donor mouse with about 30% parasitemia, which is diluted with
physiological saline such that it contains 108 parasitized
erythrocytes per ml. 0.2 mi of this suspension is injected
intravenously (i.v.) into the mice to be treated and into the
control mice. In untreated control animals the parasitemia

This is the replacement sheet
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am ne di hydrobrom de is boiled under reflux overnight in 2 m of formc
acid and 2 m of 37% formalin solution. Thereafter, 1 O mM of water are
added, the mxture is adjusted to pH 2 with conc. hydrochloric acid and
extracted three times with 20 m of

33 ethyl acetate each tine. Thereaft&k, the aqueous phase is adjusted to
pH 12 by the addition of conc. sodi um hydroxi de solution and extracted

three ti meqorhidiy2feathed 30-B0%aont the thardhday nefteAfthe ifemtiomt i on of the
ol vent 1 acte) S48 s (A YAIALL E GO el ¥ g T ether and
52[err] C [err]HHNMR in DVSO-d[err]; [err] (ppm: 1.75-2 (m 1 H),
2.29 (s, 3H), The substances to be tested are dissolved or suspended in

distilled water or in a mixture of 7% Tween 80, 3% alcohol (96%)

and water. Usually, 0.25 ml of this solution or suspension is

administered once subcutaneously and perorally to groups of 5

test animals. Treatment is effected 24 hours after the infection.

10 control animals are treated in the same manner with solvent

or suspension medium per test.

All substances are tested in a first test in a single dosage
of 10 mg/kg. Only those substances which in this test
(10 mg/kg) have shown a parasitaemia reduction of 90% are used
for the titration.

48 hours after the treatment (D+3) blood smears are
prepared from all animals using blood from tail veins and are
stained with Giemsa. The average erythrocyte infection rate
(parasitemia in %) in the control groups as well as in the groups
which have been treated with the test compounds is determined
by counting under a microscope. The difference in the average
values of the infection rates of control group (100%) and treated
groups is calculated and expressed as a percentage reduction
(Gl%). The ED50 or ED90 is determined mathematically by means
of the JMP programme (nonlinear fit). The ED50 (ED90) in mg/kg
is that dose which after single administration reduces the
average erythrocyte infection rate by 50% (90%) in comparison to
the control group.

Table 1 contains the IC50 values measured in vitro for the
growth inhibition of chloroquine-sensitive and chloroquine-
resistant strains of the human pathogenic Plasmodium
falciparum.

Table 2 contains data with respect to the activity measured
against Plasmodium berghei in mice: GI% is the percentage
reduction in the parasitemia after a single dose of 10 mg/kg of
Thes e e eplanemant shpet
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2.3-2.8 (nultiple m 5H), 4.13 (m 1H), 6.47 (d, J = 6 Hz, 1H), 7.29 (d, J
= 6.5 Hz, 1H), 7.45 (dd, J =3 Hz and 9 Hz, 1H), 7.78 (d, J = 3 Hz,1 H),
8.39 (d, J 6 Hz, 1 H), 8.40 (d, J-9H21H)

Exanpl e 33b Nerr]-(7-Chloro-quinolin-4-yl)-2, Nerr] Nerr]
-trinmethyl -propane- 1.2-diam ne 30 g of

N[ err]-(7-chl oro-quinolin-4-yl)-2-methV&-propane-1, 2- dianne are boiled
under reflux for 3 hours in 21.6 m of aqueous fornmal dehyde solution (37%
and 45.3 m of formc acid. There- after, the mxture is evaporated to

dryness in theveestusubsdahbe adminlstered pakerally (po)160 subaftaneoaslyand

D k61 pi ¢ at Q3N é%%éb%@&%@igsqr%" R TN Ry o RhE g8t sfiRtance, |
gi ves 25. 1a;1m1mstereﬂ4pmer y ]ar subcutanepessiy.H err] G N| err] (277.80):

Calc.: C64.85% H 7.26% 12.76% N 15.13% Found: C 64.64% H
7. 18% a 12.79% N 15. 07%

K
£
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Hz, 1 H), 8.42 (d,
Exanpl e 33c

err]; [err] (ppn') 1.09 (s, 6H), 2.22 (s, 6H) ,
46 (t, J = 5.5 Hz,1 H), 6.51 (d, J =6 Hz,1 H)
9.5 Hz,1 H), 7.8 (d, J = 2.5 H,1 H, 8.07 (d,
J = 6Hz, 1H).
(S)-Nerr]-(7-Chloro-quinolin-4-yl)- N edB] N[ err] -di net hyl - pr opane-

. 2-di am ne

1 HNWR in DVSO d[
J = 5.5 H, 2H), 6.
(dd, J = 2 Hz and

19 g of (S)Zamnol

1

-chI oro-N-(7-chl oro-quinolin-4-yl)- propane hydrochloride are dissolved in

1 90 mM of dinethylam ne
Table 1
Chloroquine-sensitive strain, Chloroquine-resistant strain, ICS0 (ng/ml)
Example No. ICS0 (ng/ml)
NFS4 FCHSC2 HB3 RFMEF3 Ro7 { RFCR3 ItG2 F6 Indo K1 W2 7G8 W2 Mef
3

1 4 8 7 7 5 15 4 8 9 9 9 7
2 7 7 7 7 6 8 5 6 14 8 8 9
3 7 7 5 7 4 8 5 6 12 7 7 1"
4 7 8 8 7 4 9 5 8 1515 7 14
5 4 9 6 6 4 4 7 7 7 9 .
6 5 8 8 8 5 4 9 8 9 8-
7 4 7 6 7 ) 4 8 7 8 8
8 5 9 7 9 4 10 4 S 11 11 7 9
9 11 15 14 12 11 17 17 18 32 31 30 25
10 7 5 8 6 7 18 7 16 17 13 15 15
11 S 7 6 6 5 13 6 10 18 15 9 9
11a 7 7 6 7 4 18 8 15 15 17 14 15
12 6 9 7 8 7 15 8 12 10 15 15 9
12a 7 8 10 8 7 11 5 11 9 9 8 6
13 30 28 38 27 30{ 58 25 40 47 34 39 41
14 9 8 9 6 4 8 6 10 21 20 7 14
15 2 5 3 5 3 3 6 7 7 12
16 3 6 5 8 5 4 9 9 9 9
17 3 4 6 8 6 11 7 7 15 14 14 14
18 4 4 8 8 7 8 7 7 14 11 12 12
19 7 5 4 5 3 10 6 7 9 10 7 11
19a 6 7 6 7 5 11 S 8 9 10 8 6
20 3 7 4 4 7 14 7 8 10 11 15 14
21 21 35 33 35 28 54 28 31 34 57 49
22 14 17 20 18 111 20 14 16 22 11 29 23
23 6 6 7 7 4 10 6 8 15 15 8 13
24 7 7 7 7 4 9 6 8 15 15 7 9
25 8 8 10 8 5 14 8 15 22 26 11 16
26 7 8 8 9 5 8 6 9 15 15 8 13
27 8 10 2 7 3 15 7 9 18 19 7 14
28 7 14 11 9 5 16 6 9 16 18 9 15
29 6 6 7 5 3 11 6 7 16 15 5 11
30 7 9 10 8 11 16 7 7 14 15 15 8
31 5 5 5 6 5 14 7 7 11 14 9 7
32 7 9 9 8 7 16 10 15 16 15 15 13
33 8 1S 15 16 10 18 9 14 14 21 18 15
33a 7 8 7 7 5 9 5 9 8 9 9 7
33b 8 11 12 8 4 10 17 9 17 9 18 18
33c 8 24
33d 8 23
33e 12 53
33f 12 41
33g 5 17
33h 7 18

Chloroquine 8 12 11 14 8 130 68 52 11 12 81 79

diphosphate 4 3

This is the replacement sheet
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solution (33%in ethanol) and held at 110[err]C in an autoclave for 1 5
hrs. After cooling and evaporation the residue is dissolved in 200 m of
di chl oronet hane and extracted with 200 mM of 1 N NaOH The basic agueous
phase i s back-extracted with 200 m of dichl oronet hane. The di chl or onet hane
phases are dried and evaporated. The crude product is chronmatographed on
neutral alum niumoxide (act. Il) in hexane/ethyl acetate 2:1, then in

et hyl acetate alone. The resulting oil isiriturated with 1 00 m of

di et hyl ether and, after crystallization has taken place, diluted with 50
m of hexane. There are obtained 13.5 g (79% of white crystals; mp. 11
O[err]C, [err] = +115[err] (c = 1.0, MeOH). For the preparation of
t he di hydrochl ori dégbld29.8 g of free base are dissolved in 200 m of
acetone, cooled in ice and then treated with 75 m of 2N HC and stirred

for 10 mn. Af Vapor at | ORcifiey mewiveue 1S treated wth 200 m of toluene
and again evaporated. The resulti'ng oil is dissolved{n 200 ml of ethanol

whi |l e marning,'fﬁ?%gFEQ¥aﬁa Tt o r s taken place, diluted
with 50 m of diethy l ether Gl 'Eéooarw%ggép 1%9 (94% of white
crystals; mp.} >260[err]C, F1 ?q +136.75[err c = 1.J0, MeOH).
[err] H NWR (25&2 MHz) in dlebr]l-DVBO sigpalsiat [err]l (ppm: 1.31 (d, J =

1 99.9 99.9 2.3

2 99.8 99.9 3.2

5 99.5 93.0 3.3

6 99.0 99.0 3.5

9 839.0 99.6 4.4

10 99.0 99.0 6.4

11 99.9 99.9 2.2

11a 99.0 99.6 4.5

12a 91.0 91.0 4.8

15 99.8 99.9 2.0

16 99.9 99.9 2.0

17 95.0 99.0 4.6

18 83.0 96.0 6.9

19 99.0 99.6 5.3

192 99.9 99.9 2.4

20 99.9 99.9 4.4

33 97.0 97.0 5.9

33a 99.7 99.9 3.3

33b 99.9 99.9

33c 99.9 99.9 1.9

33d 99.9 99.9 2.2

33e 99.8 99.9 3.1

33f 99.8 99.9 2.8

Chloroquine 99.9 99.9 2.4
diphosphate -
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6.3, 3H), 2.81 (s, 6H), 3.39 (dd, 1H), 4.00 (dd, 1H), 4.73 (m 1H), 7.08
(d, J =7, 1 H, 7.75 (dd, J[err] =9, J[err] =2, 1 H, 815 (d, J =2, 1
H, 865 (d, J =7, 1 H, 9.06 (d, J =9, 1H, 9.67 (d, J =9, 1 H, 10.5
(br, 1H), 15.0 (br, 1H 35

Exanpl e 33d 1 2-di am ne Anal ogodsiy to Exanple 33c, starting from

(R)-2-am no-1- chloro-N-(7-chloro-quinolin-4-yl)-propane hydrochl ori de
there is prepared -

(R -N err]-(7-chl tim ¢hguifodowing- Exaniles,r whithr illusdrate Hj)e- present -
propane-1, 2- di. a4, h ILdg; It teal BrifMifs - Ofre ahl,C,
L 3 ert] ?{\f’é;ﬂq@rb B@g Fcﬂf a78 né\f‘lﬁf‘erﬁé.’cf 10 Amithits s?bé@ freahlyC, [err]
manner, all temperatures are given in degrees Celsius. The
250 Mz-1H-NMR spectra were taken at room temperature;
chemical compounds § (ppm) relative to & (TMS) = 0.0 ppm.

Example 1

(RS)-No-(7-Chloro-quinolin-4-y)-N1.Nj-dimethyl-propane-
1.2-diamin

5 g of 4,7-dichloroquinoline, 6.5 ml 1-N,N-dimethylamino-
2-propylamine and 0.8 g of phenol are reacted at 1400°C for
6 hours. After cooling 40 ml of water are added, the mixture is
adjusted to pH 12 using concentrated sodium hydroxide solution
and extracted three times with 150 ml of ethyl acetate each
time. The residue remaining after evaporation of the solvent is
recrystallized 1x from isopropanol and 1x from acetonitrile.
3.48 g of colourless crystals are obtained, m.p.: 168-170°C.

TH-NMR in CDCl3, & (ppm): 1.29 (d, J = 7 Hz, 3H), 2.24 (s, 6H),
2.36 (dd, J = 6Hz and 12.5 Hz, 1H), 2.59 (dd, J = 9 Hz and 12.5 Hz,
" 1H), 3.62 (m, 1H), 5.90 (broad, 1H), 6.44 (d, J = 6 Hz, 1H), 7.34 (dd,
J=3Hzand 9 Hz, 1H), 7.74 (d, J = 9 Hz, 1H), 7.95 (d, J = 3 Hz, 1
H), 8.53 (d, J = 6 Hz, TH).

The following compounds can be prepared in an analogous
manner:

Example 2

(RS)-N2-(7-Chloro-quinglin-4-yl}-N1.Nj-diethyl-propane-

1.2-diamin

3.91 g of base from 5 g of 4,7-dichioroquinoline and 6.56 g
of 1-N,N-diethylamino-2-propylamine; colourless crystals from
acetonitrile, m.p.: 90-920C.

PP Loyt
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Exanpl e 33e (S)-Nerr] -(7-Chloro-quinolin-4-yl)-Nerr]

N err]-diethyl - propane-1. 2- di am ne 15 g of

(S)-2-am no-1-chl oro-N-(7-chl oro-quinolin-4-yl)- propane hydrochloride are
di ssolved in 100 mM of nethanol and 50 m_ of diethylam ne and held at
125[err]C in an autoclave for 15 hrs. Aflfer cooling and evaporation the
residue is dissolved in 200 m of dichloronethane and extracted with 200 m
of 1IN NaOH The basi c aqueous phase is back-extracted with 200 m of

i PR R PSR s Rttt ot e B
hexane}oet hy| 65T btzat3dH 2214 ‘Ta & (8% fH), i}y 5d] {mv Qﬂ}l %sggl@(f 'dﬁ'lﬁtggﬁﬁ t)
di et hyl ethey _aPché; Hb ew. 36 ‘(Wd}’JW: BhHZGhdD Wi, TidXang.0 (ted e rldz,obt ai ned

1007 Gl L 7881, Y e ) s Chel A TR 5, 12 S (60

1.0, MeOH)
free base are dissolved in 1 90 nl of acetone, cooled in ice and then

treat ed_ W t h_ 62.5 e§ nﬁﬂlégw I%]Edtgtral‘?l‘ije&(ﬁ ]agicm@Héf‘ t6"a B@8hat i on

the residue is tr uene
in isopropanol; colourless crystals, m.p.: 268-270°C.

Example 3

(RS)-(7-Chloro- qumolm 4-v])-(1-methvi-2-pyrrolidin-1-
vl-ethvl}-amine

3.36 g of base from 3.18 g of 4,7-dichloroquinoline and
4,12 g of 2-(pyrrolidin-1-yl-propyl)-amine; colourless crystals
from acetonitrile, m.p.: 160-163°C.

TH-NMR in CDCl3, 8 (ppm): 1.32 (t, J = 7 Hz, 3H), 1.75 (m,
4H), 2.55 (m, 5H), 2.83 (dd, J = 9 Hz and J = 12 Hz, TH), 3.67 (m,
1H), 5.92 (br., 1H), 6.44 (d, J = 6 Hz, 1H), 7.35(dd, J=3 Hzand 9
Hz, 1H), 7.72 (d, J = 9 Hz, 1H), 7.95 (d, J =3 Hz, 1 H), 8.52(d, J =6
Hz, 1H).

The dihydrochloride is obtained in the form of colourless
crystals which decompose at 143° by the dropwise addition of a
solution of the base in isopropanolic hydrochloric acid (0.35N) to-
a 4-fold volume of diethyl ether.

Example 4

(RS)-(7-Chloro-quinolin-4-y-(1-methyl-2-piperidin-1-yl-
ethyl)-amine

3.62 g from 5.22 g of 4,7-dichloroquinoline and 7.5 g of 2-
(piperidin-1-yl-propyl)-amine; colourless crystals from ethanol,
m.p.: 168-171°C.
This is the replacement sheet
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again evaporated. The resulting oil is dissolved in 200 Ml of ethanol
while warmng, filtered, concentrated to 100 ml and, for crystallization,
diluted with 2 x 50 ml of diethyl ether. There are obtained 21.8 g (96%
of white crystals; mp.: 165-170[err]C, [err] = +150.6[err] (c = 1.0,
MeOH) . [err] H NMR (250
MHz) in d[err]-DVBO signhals at [err] (pprr) 1.26 (t, J =17, 6H), 1.36 (d,
J =6.3, 3H, 317(q J =17, 4H), 3.35 (dd, 1 H, 401(dd1 , 4.72 (m

%, H)li—|)7 éoaéd(d‘] 1}L.NMR umcgoz dsgfdgﬁ’m)j eé@](dm) @%Swz(gl-i% 321 (f’ J
(br, 1H, 18R éRy.2892.6 (m, 6H), 3.62 (m, 1H), 6.20 (broaﬂsam)essm(d J=

6 Hz, 1H), 7.39 (dd, J = 3 Hz and 9 Hz, 1H), 7.75 (d, J = 9 Hz, TH),

7.95 (d, J = 3 Hz, 1 H), 8.53 (d, J = 6 Hz, TH).

U'I

Example S

N2-(7-Chloro-quinolin-4-yD-Nj.Nj-dimethyl-ethane-1.2-
iami

1.09 g from 5.9 g of 4,7-dichloroquinoline and 5.3 g of 2-
dimethylamino-ethylamine; colourless crystals from ethyl
acetate, m.p.: 122-124¢°C.

TH-NMR in CDCl3, & (ppm): 2.30 (s, 6H), 2.68 (m, 2H), 3.28

(m, 2H), 5.91 (br.t, 1H), 6.37 (d, J = 5.5 Hz, 1H), 7.36 (dd, J = ZSH;
and 9 Hz, TH), 7.71 (d, J = 9 Hz, 1H), 7.95 (d, J = 2.5 Hz, 1H), 8.53
(d, J= 5.5 Hz, 1H).

Example 6

N2-(7-Chloro-quinolin-4-y)-N1.N1-diethyl-ethane-1.2-
diamine

From 4,7-dichloroquinoline and 2-(N,N-dimethylamino)-
ethylamine; colourless crystals from isopropanol, m.p.: above
2500C.

TH-NMR in DMSO-dg/D20, & (ppm): 1.28 (t, J = 7.5 Hz, 6H),
3.28 (q, J = 7.5 Hz, 4H), 3.49 (t, J = Hz, 2H), 4.00 (t, J = Hz, 2H),
7.06 (d, J = 7 Hz, 1H), 7.75 (dd, J = 2 Hz and 9 Hz, TH), 8.02 (d, J =
2 Hz, 1H), 8.59 (d, J = 7 Hz, 1 H), 8.65 (d, J = 9 Hz, TH).
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(R-Nerr]-(7-Chloro-quinolin-4-yl)-Nerr]Nerr]-diethyl -propane-1 .2-

di am ne Anal ogously to Exanple 33e, starting from (R)-2-am no-1-

chl oro-N- (7-chl oro-qui nol i n-4-yl)-propane hydrochloride there is prepared
(R -Nerr]-(7-chloro-quinolin-4-yl)-N2, N2-di net hyl - propane-1, 2-di am ne
hydrochl ori de; white crystals, np.: 165-1870[err]C, [err] = -1 40.3[err] (c
= 1.0, MeOH). Exanpl e 33g 2.2 g of

(S)- N2, N2-di net hyl --1, 2- pr opanedi am ne and 2 g of 4,7-dichloroquinoline in 4
m of 1-methyl-2-pyrrolidone are hel dggﬁg@%%err]c in an autoclave for 6.5
hrs. After cooling the reaction mxtu red into 20 mMl of 3N HO and
extracted with 4 x 20 m of dichloronethane. The aC| di c- aqueous phase S
made basic with 2§ Hd rane § ' A R1idli - o

di chl or onet hane. € crude product 1s chronmat ogr aphed on neufral alum nium
oxide (act. Il) in hexane/ethyl acetate 1 0:3. 1.25 g of yellow oil are
obtained. This is 3:18%(?1za dbase foom 38 Getghafiod, 7adithdorvguinetinenamd t he

di ydr ochi or | fentt 4P #1235y 1By Rline] "efio? fooPdyMtdNRR i ©
the crude product is purified by filtration with ethyl acetate over
300 g of aluminium oxide (activity grade ll). From 400 ml of
eluate there are obtained yellowish crystals which, recrystal-
lized from 95 ml of acetonitrile, give 3.37 g of colourless
crystalline product, m.p.: 134-136°C.

TH-NMR in CDCl3, & (ppm): 1.83 (m, 4H), 2.59 (m, 4H), 2.87
(dd, J = 6 Hz and 7 Hz, 2H), 3.33 (m, 2H), 5.92 (broad 1H), 6.38 (d, J
= 6 Hz, 1H), 7.36 (dd, J = 3 Hz and 9 Hz, 1H), 7.70 (d, J = 9 Hz, TH),
7.95 (d, J =3 Hz, 1 H), 8.53 (d, J = 6 Hz, TH).

The dihydrochloride is obtained in the form of colourless
crystals, m.p.: 212-213°C, by adding HCI to a solution of the base

in isopropanol.

Example 8

(7-Chloro-quinolin-4-vl)-(2-piperidin-1-yl-ethyl)-amine

3.57 g of base from 3.96 g of 4,7-dichloroquinoline and
4.8 g of 1-(2-aminoethyl)-piperidine (reaction duration, 5 hours
at 1400C); yellowish crystals from acetonitrile, m.p.: 148-1519°C.

TH-NMR in CDCI3; & (ppm): 1.45-1.7 (m, 6H), 2.46 (m, 4H),
2.72 (t, J = 6 Hz, 2H), 3.29 (m, 2H), 6.12 (br., 1H), 6.36 (d, J = 6 Hz,
1H), 7.38 (dd, J = 2.5 Hz and 8.5 Hz, 1H), 7.67 (d, J = 8.5 Hz, 1H),
7.95 (d J = 2.5 Hz, 1H), 8.53 (d, J = 6 Hz).

A ”-‘ -oet
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165C, [err] = +15.1[err] (c = 1. 0, G—i) [err]H-NVMR (250 MHz) in
dlerr]-DVBO, signals at 8 (ppm: 34 (d =6.1, 3H, 2.79 (s, 6H), 3.80
(m 2H),. 4.01 (m 1 H, 7.1 6 (d, J =7, H) 7.78 (dd, J[err] =9, J[err]
=2, 1 H, 817 (d, J =2, 1 H), 65 (d, J =7, 1H, 8.93 (d, J =9, 1H),
9.92 (br, 1H), 11.1 (br, 1H), 150(b 19|)

37 Exarrple 33h (R-Nerr]
-(7-Chloro-quinolin=4-yl)-Nerr] N err]-di nethyl - propane- 1 .2-di am ne
Anal ogously to Exanple 33g, starting Exmﬂ%&N[err],N[err]-

di met hyl - 1, 2- pr opanedi am ne hydrochl oride there is prepared
(R-Nerr]-(7-chloro-quinolin-4-yl)-Nerr] Nerr]-dinmethyl-propane-1 ,2-
RS)-N1-(7-Chioro-quinolin-4-y)-N2,No-di
cyclohexane-1,2-diamine

11.3 g of base from 15.2 g of 4,7-dichloroquinoline and
13.4 g of 2-(diethylamino)-cyclohexylamine (reaction duration,
16 hours at 140°C); colourless crystals from acetonitrile, m.p.:
110-114°C.

TH-NMR in CDCl3, & (ppm): 0.98 (t, J = 7 Hz, 6H), 1.1- 145 (m,
5H), 1.75-2.0 (m, 3H), 2.38 (m, 2H), 2.54 (m, 2H), 2.70 (m, 1H),
3.10 (m, TH), 6.43 (d, J = 6 Hz, 1H), 6.55(br.s, 1H), 7.36 (dd, J = 2.5
Hz and 9 Hz, 1H), 7.71 (d, J = 9 Hz, 1H), 7.94 (d, J = 2.5 Hz, 1 H),
8.52 (d, J = 6 Hz, TH).

The dihydrochloride is obtained from isopropanolic hydro-
chloric acid; colourless crystals from acetonitrile, dec. at 198°C.

Example 10

cyclohexyl)-amine

3.87 g from 3.6 g of 4,7-dichloroquinoline and 3.06 g of
(2-pyrrolidin-1-yl-cyclohexyl)-amine (reaction duration
24 hours at 1200°C); colourless crystals from acetonitrile/
ethanol, m.p.: 228 - 231°C.

TH-NMR in DMSO-dg, & (ppm): 1.25-2.0 (m, 12H), 2.22 (m,TH),
3.11 (m, 1H), 3.40 (m, 1H), 3.98 (m, 1H), 4.47 (m, TH), 7.16 (d, J =
7.5 Hz, TH), 7.75 (dd, J = 2.5 Hz and 9.5 Hz, 1H), 8.12 (d, J = 2.5 Hz,
1H), 8.64 (d, J = 7.5 Hz, 1 H), 8.98 (d, J = 9.5 Hz, 1H), 9.65 (d, J =
9.5 Hz, 1H), 10.15 (br.s, 1H). 14.63 (br.s, TH).

This is the replacement sheet
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di am ne hydrochloride; white crystals, mp.: 250[err]C, [err] = -9.4[err]

(c = 1.0, MeOH). Cerr]Herr]Cl[err]Nerr] (336.69): Calc.: C
49.94% H 5.99% d 31.59% N 12.48% Found: C 49.69% H 6.18% C
31.85% N 12.28% Preparation of internediates

Exampl e 34 (7-Chl oro-qui nolin-4- ﬁ@-(z-cm or o- et hyl ) -am ne 20

m of thionyl chloride are slowy added dropwi se while stirring to a

suspensi on of 12.3°g of 2-(7-chloro-quinolin-4- am no)-ethanol [prepared
according to R C Elderfield et al., %z(_ammnﬁn‘LSoc. 68, 1250 (1946)] in such
a manner that the tenperature can be held at about 30[err] C w thout

external cooling. The mxture is stirred at RT for ur ,an hereafter
evaporated to dryﬁé&&i&&ﬂ&ﬁﬁh‘ﬂwﬂwﬂﬂm&&i&m gl aci al
acetic acid. A8 nabt ap ngid ngipleour | ess crystal s

8.16 g of base from 16 g of 4,7-dichloroquinoline and
12.7 g of 2-(diethylamino)cyclopentylamine (16 hours reaction
duration at 140°C). With isopropanolic hydrochloric acid there
are obtained therefrom 7.84 g of dihydrochloride; colourless
crystals from acetonitrile/ethanol, m.p.: 186-190°C.

TH-NMR in DMSO-dg, & (ppm): 1.45 (d, J = 6 Hz, 6H), 1.8-2.4
(m, 6H), 2.56 (m, 1H), 3.1-3.5 (m, 4H), 5.20 (m, 2H), 6.90(d,J =
7.5 Hz, 1H), 7.45 (dd, J = 2.5 Hz and 9.5 Hz, 1H), 8.15 (d, J = 2.5 Hz,
1H), 8.24 (d, J = 7.5 Hz, 1 H), 9.41 (d, J = 9.5 Hz, 1H), 11.55 (br.s,
1H). 14.55 (br.s, 1H).

xample 11

(1RS.2RS)-N1-(7-Chloro-quinolin-4-vi)-(2-pyrrolidin-1-yl!-
| -ami

1.78 g of base from 3.56 g of 4,7-dichloroquinoline and 2.79 g
of 2-(pyrrolidin-1-yl)-cyclopentylamine.

CisH22CIN3 (315.85):
Calc.: C68.45%, H 7.02%, Cl 11.22%, N 13.30%
Found: C 68.32%, H 7.00%, Cl 11.36%, N 13.11%

With isopropanolic hydrochloric acid there are obtained
therefrom 1.64 g of dihydrochloride; colourless crystals from
acetonitrile/ethanol, m.p.: 173°C (dec.).

TH-NMR in DMSO-d6, § (ppm): 1.7-2.0 (m, 8H), 2.3-2.4 (m, 2H),
3.09 (m, 2H), 3.53 (m, 2H), 4.40 (m, TH), 4.79 (m, 1H), 7.01 (d, 1 H,
J=7Hz),7.79(dd, J = 2.5 Hz and 9 Hz, 1H), 8.11 (d, J = 2.5 Hz,
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whi ch, after suspension in 250 ml of toluene, are dried at 50[err] C under a
wat er-jet vacuum 9.75 g of colourless crystalline product, mp.
239-240[ err] C, are obtai ned. [err]HNVMR in CDCl[err]; [err] (
3.97 (s, 4H), 7.02 (d, J =8 Hz, 1 H, 7.80 (dd, J = 3 Hz and 9 Hz,
8.14 (d, J = 3 Hz, 1H), 8.60 (d, J=8 ka4 1 H, 875 (d, J =9 Hz, 1
9.85 (br.s, 1HN) 8.66 {¢dp3 £ BrHz, 1 H})9.04 (d, J = 9Hz, 1H), 9.86 (d, J = 7.5

38 -
4- Br ono- 7- chﬁ‘%‘r (‘)ﬁ&u?%oﬁégr's' 1H)'§$§@g@9§§’7ﬁé?ﬂ or o- 4- hydr oxyqui nol i ne are
added porti on-

xample 1

{(7-Chloro-quinolin-4-y1}-(1-ethyl-pyrrolidin-2-yl-

methyl)-amine

9.64 g of base from 8.5 g of 4,7-dichloroquinoline and
11 g of 2-(aminomethyl)-1-ethyl-pyrrolidine. Prior to
recrystallization the crude reaction product is purified by
chromatography on 400 g of aluminium oxide (activity grade II);
a 1:1 mixture of ethyl acetate and hexane is used as the eluent.
After a fore-run of 400 ml the product is eluted with 1.5 | of
eluent and gives, after recrystallization from 120 ml of hexane,
9.64 g of colourless crystals; m.p.: 85-86¢°C.

12 g of colourless crystalline dihydrochloride, m.p. 239-
2400°C, are obtained by dissolution in 15 mil of isopropanol,
addition of 20 mi of 3.6N isopropanolic hydrochloric acid and
dropwise addition to 100 mi of diethyl ether.

TH-NMR in DMSO-dg, & (ppm): 1.28 (t, J = 7.5 Hz, 3H), 1.95
(m, 3H), 2.27 (m,1H), 3.16 (m, 2H), 3.48 (m, 2H), 3.88 (m, 1H), 4.14
(m, 2H), 7.09 (d, J = 8 Hz, 1H), 7.78 (dd, J = 3 Hz and 9 Hz, TH),
8.24 (d, J = 3 Hz, 1H), 8.69 (d, J = 8 Hz, 1 H), 8.94 (d, J = 9 Hz, 1H),
10.08 (t, J = 6 Hz, 1H), 11.20 (br.s, 1H). 14.80 (br.s, 1H).

Example 123

(7-Chloro-quinolin-4-y}-(1-methyl-pyrrolidin-2-vl-
methy)-amine

Analogously to Example 12 there are obtained 60 mg of base
from 2.91 g of 4,7-dichloroquinoline and 1.68 g of 2-(amino-
methyl)-1-methyl-pyrrolidine; colourless crystals from hexane,
m.p.: 114-116°C.

TH-NMR in DMSO-dg, & (ppm): 1.5 1.7 (m, 3H), 1.80-2.0 (m,
1H), 2.17 (m,1H), 2.35 (s, 3H), 2.55-2.60 (m, 1H), 2.98 (m, TH),



w se at 60[err] to 150 g of phosphorus oxybrom de and the m xture is
thereafter heated to 1 40[err]C for 6 hours. After cooling the mxture is
treated with 3 1 of ice-water and extracted with 2 x 1.5 1 of

di chl oronet hane. After evaporation of the solvent and crystallization from
1.3 | of hexane 34 g of product are obtgmed as colourless crystals, mp.:
.102-103[err]C. Exanpl e 36 1

-Met hyl - 2-pyrrolidin-1 -yl-ethylam ne 15 m of aqueous fornaldehyde

solutton (37%.13/@nadfgd3UORM SPHR! 6 JG(H] T WSt M ARCTEAN(LI 9=k 25 M of

7
Do e ad M 561 (k= % So anchp 5 oy 1 1B 2 B0 k- 205 e a)HS” e

saturated so@.R# (@hlJoeiSlbizsdl HY, 814, 3dd9s HAE Y. gani ¢ phase is
separated and is distilled in a water- Jet vacuum The product, 1 -

(2-nitropropyl)-pyrrolidine (1 8.5 g), passes over at 85-87[err]C.

13.1 g of this internediate are then hydrogenated in 1 00 m of nethanol
under 1 00 bar and at 80[err]C after Exhammedli 8i on of 0.65 g of

Raney- ni ckel . The product, 1-nethyl-2- pyrrol idin- 1-yl-ethylamne, is

obt ai ned by di stlllathn at 49-52[err]C i
hloro-quinolin-4-vI)- (1 1 ~-dimethyl-2-pyrrolidin-1-vyl-

gthyl)-amine

4.95 g of 4,7-dichloroquinoline, 7.1 g of 2-methyl-2-
(pyrrolidin-1-yl)-propylamine and 5 g of phenol are reacted at
140°C for 16 hours. After 'éooling the melt 25 ml of water are
added, the mixture is adjusted to pH 1 with a small amount of
concentrated hydrochloric acid and extracted three times with
50 ml of ethyl acetate each time. Thereafter, concentrated
sodium hydroxide solution is added to pH 12 and the product is
extracted three times with 100 ml of ethyl acetate each time.
The crude product obtained after evaporation of the solvent is
purified by chromatography on 400 g of aluminium oxide (activity
grade Il) with a mixture of ethyl acetate and hexane (1:4). 2.37 g
of colourless crystals, m.p.: 89-910C, are obtained after
recrystallization from hexane.

TH-NMR in CDCI3, 5 (ppm): 1.48 (s, 6H), 1.86 (m, 4H), 2.71(s,
2H), 2.75 (m, 4H), 6.60 (d, J = 6 Hz, 1H), 6.84 (br., 1H), 7.33 (dd, J -
=3 Hz and 9 Hz, 1H), 7.62 (d, J = 9 Hz, TH), 7.91 (d, J = 3 Hz, 1 H),
8.45 (d, J = 6 Hz, 1H).

The dihydrochloride is obtained by adding 3.3N HCl in dioxan
to a solution of the base in anhydrous dioxan; colourless
crystals, m.p.: 249-252¢°C.

This is the replacement sheet

3 1 0CT v

Date:



wat er-jet vacuum (4.7 g; colourless liquid). The foll ow ng di am nes
can be prepared in an anal ogous manner using the correspondi ng am nes:

1 -Methyl -2-piperidin-1 -yl-ethyl am ne; N, N- di et hyl - propane-1
, 2-di am ne; N, N- di et hyl - propane-1 , 2-di am ne.
39 Exanpl e 37 2 N. N- Di et hyl - cycl ohexane-
1. 2-di am ne 30 g of cycl ohexene oxi d3e are reacted with 44.8 g of
diethylam ne and 32.6 g of lithium perchlorate in 300 m of

Example 14

4.57 g of 4,7-dichloroquincline, 7.5 g of 2-methyl-2-
(piperidin-1-yl)-propylamine and 0.75 g of phenol are reacted at
180°C for 16 hours. The crude reaction product, isolated as in
the foregoing Example, is purified on 200 g of aluminium oxide
(activity grade ) prior to recrystallization; a 1:1 mixture of
toluene and acetone is used as the eluent. After a fore-run, which
contains unreacted 4,7-dichloroquinoline, the product is eluted
and, after recrystallization from 5 mi of acetonitrile, gives
0.8 g of colourless crystals, m.p.: 143-147¢°C.

TH-NMR in CDCI3, & (ppm): 1.46 (s, 6H), 1.50 (m, 2H), 1.65
(m, 4H), 2.51 (s, 2H), 2.65 (m, 4H), 6.62 (d, J = 6 Hz, 1H), 6.83
(br.s, 1H), 7.37 (dd, J = 3 Hz and 9 Hz, 1H), 7.71 (d, J = 9 Hz, 1H),
7.93(d, J = 3 Hz, 1 H), 8.46 (d, J = 6 Hz, TH).

Example 15

N3-(7-Chloro-quinolin-4-yl}-Nj,N1-dimethyl-propane-1,3-
diamine

From 4,7-dichloroquinoline and 3-(N,N-dimethylamino)-
propylamine; colourless crystals from ethyl acetate-hexane, m.p.:
111-113°C.

TH-NMR in CDCl3, & (ppm): 1.86 (quintet, J = 6 Hz, 2H), 2.37
(s, 6H), 2.58 (m, 2H), 3.39 (m, 2H), 6.31 (d, J = 5.5 Hz, TH), 7.32
(dd, J = 2 Hz and 9 Hz, 1H), 7.58 (d, J = 9 Hz, 1H), 7.92 (d, J = 2 Hz,
TH), 7.94 (br. s, 1H). 8.48 (d, J = 5.5 Hz).
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acetonitrile overnight while stirring and under reflux. There- after, 200
m of water are added and the product is extracted with 3 x 1 50 m of
ethyl acetate. After evaporation of the solvent 30.4 g of

2- (di et hyl am no) - cycl ohexanol remain behind. This is dissolved in 1 50 ni

of tetrahydrofuran without further purijication. After the addition of 38.6
g of phthalimde and 68.7 g of triphenyl phosphine 45.9 g of diethyl

azodi car boxyl ate are added dropwi se at a tenperature of 1 0-1 5[err]C and

the mxture is stirred at RT overni ?}#amélgeﬁﬁafter, the mxture is
evaporated, the residue is suspende ' hydrochl oric acid (200 i,
pH 1) and washed with 3 x 1 50 ml of ethyl acetate. The pHis then adjusted
to 12-13 by addi Q%%&%@Lﬁﬁ 8 hu Fhf%d xXNge I et he3-
internmedi ate is g@- | ngIﬁ Eh o Ng‘fﬂ yl acetate. After

evapor at i on HBMHE sol vent N, N-di et hyl - 2- pht hal i ni do- cycl ohexyl ani ne (36.8
g) remains behind in the formof yellow crystals. These are

el \ . Rl [958 d
Fefux.  after tnr2d of ShBene fon g toh B A g ik BRMGIBIRE AndTCE i e
e s e o o depyanind g rssion iends
and, after e‘\t/aB(épP§ %41 g#doﬁ?c)?heéd;}gf"\ﬁgﬁs,é%tgﬁg@@d%%mam%]? owi'Sh oi |
(13 4 g) whi €R-78°C. |

TH-NMR in CDCI3, 3 (ppm): 1.10 (t, J = 7 Hz, 6H), 1.92
(quintet, J = 6 Hz, 2H), 2.65 (m, 6H), 3.38 (m, 2H), 6.29 (d, J = 5.5
Hz, 1H), 7.32 (dd, J = 2.5 Hz and 9 Hz, 1H), 7.68 (d, J = 9 Hz, TH),
7.92 (d J = 2.5 Hz, 1H), 8.18 (br. s, 1H). 8.50 (d, J = 5.5 Hz).

The dihydrochloride is obtained with isopropanolic

hydrochloric acid; colourless crystals from isopropanol, dec.
from 118¢C,

Example 17

(7-Chloro-quinolin-4-y)-(3-pyrrolidin-1-yl-propyl)-amine

3.08 g from 7.72 g of 4,7-dichloroquinoline and 5 g of 3-
(pyrrolidin-1-yl)-propylamine (reaction duration 16 hours at
1400C); the base is converted with isopropanolic hydrochloric
acid into the dihydrochloride which, recrystallized from aceto-
nitrile/ethanol, gives colourless crystals, m.p.: 204-206°C.

TH-NMR in DMSO-dg; 8 (ppm): 1.96 (m, 4H), 2.14 (m, 2H), 3.00
(m, 2H), 3.26 (m, 2H), 3.51 (m, 2H), 3.67 (m, 2H), 6.96 (d, J = 7 Hz,
1H), 7.78 (dd, J = 2.5 Hz and 9 Hz, 1H), 8.13 (d, J = 2.5 Hz, TH),
8.59 (d, J = 7 Hz, 1 H), 8.81 (d, J = 9 Hz, 1H), 9.86 (d, J = 6 Hz, TH),
11.13 (br.s, TH). 14.55 (br.s, 1H).
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IS processed without further purification.
2-Pyrrolidin-1-yl-cycl ohexylam ne is prepared in an anal ogous manner using
pyrrolidine in place of diethylam ne. I n an anal ogous manner, from
cycl opent ene oxi de and di ethylam ne there i s obtained

N, N- di et hyl -cycl opent ane-1, 2- di am ne a@d from cycl opent ene oxi de and
pyrrolidine there is obtained 2-pyrrolidin-1-yl-cycl opentyl am ne.

40 Exanpl e 38 1.1

-Dinmethyl -2-pyrrolidin-1 -yl-ethyl antmm

2.73 g from 2.83 g of 3-(piperidin-1-yl)-propylamine and
3.94 g of 4,7-dichloroquinoline (reaction duration, 16 hours at
1400°C); the base (yellowish crystals from acetonitrile, m.p.:
113-116°C) is converted with isopropanolic hydrochloric acid
into the dihydrochloride which, recrystallized from acetonitrile/
ethanol, gives colourless crystals, m.p.: 137-1410°C.

TH-NMR in DMSO-dg; & (ppm): 1.28 (m, 1H), 1.54-1.76 (m,
5H), 2.08 (m, 2H), 2.78 (m, 2H), 3.07 (m, 2H), 3.27 - 3.38 (m, 2H),
3.53 (m, 2H), 6.21 (d, J = 7 Hz, 1H), 7.55 (dd, J = 2.5 Hz and 9 Hz,
1H), 8.01 (d, J = 2.5 Hz, 1H), 8.43 (d, J=7 Hz, 1 H), 8.73 (d, J =9
Hz, 1H), 9.88 (d, J = 6 Hz, 1H), 10.67 (br.s, 1H). 14.63 (br.s, 1H).

Example 19

(1-Benzyl-piperidin-4-y-(7-chloro-quinolin-4-yl)-amine

5.65 g from 10 g of 4,7-dichloroquinoline and 10.26 ml of
4-amino-1-benzylpiperidine; colourless crystals from aceto-
nitrile, m.p.: 166-168°C. The dihydrochloride, colourless crystals
from acetonitrile/ethanol, m.p. above 25°C, is obtained therefrom
using isopropanolic hydrochloric acid.

TH-NMR in DMSO-dg: & (ppm): 2.1-2.4 (m, 4H), 3.04 (m, 2H),
3.44 (m, 2H), 4.08 (br.s, 1H), 4.30 (s, 2H), 7.04 (d, J = 7.5 Hz, 1H),
7.48 (m, 3H), 7.67 (m, 2H), 7.78 (dd, J = 2.5 Hz and 9 Hz, 1H), 8.12
(d, J = 2.5 Hz, 1H), 8.61 (d, J = 7.5 Hz, 1 H), 8.81 (d, J = 9.5 Hz, 1H),
9.30 (d, J = 7.5 Hz, 1H), 11.50 (br.s, 1H). 14.55 (br.s, TH).

This is the replacement sheet
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18 m of 2-nitropropane and 16.5 nml of pyrrolidine are dissolved in 60 m
of dioxan. 15 m of aqueous fornal dehyde solution (37% and 8 mMl of 2%
sodi um hydroxi de solution are added at 5[err]C. The m xture is heated to

90[err]C while stirring for 1 hour, cool and thereafter extracted with 3
x 1 50 mM of ethyl acetate. Upon distillation in a water-jet vacuumthere
are obtained 19 g of 1-(2-nitro-2-nethylpropyl)-pyrrolidine. Thi s

intermediate is then hydrogenated ip 100,m, of nmethanol under 1 00 bar and
at 80[err]C after the addition of 1&%@ ni ckel . The product,

1, 1-di met hyl - 2-pyrrolidin-1- yI- ethylamne S obta| ned by distillation in
a water-jet vacu RS 52 \ A s

1, 1- D met hyl - 2- pi"pe T

manner usi ng JMPREi di ne in pl ace of pyrrolldl ne
Exanmpl e 39 3-Piperidin-1 -yl-propyl am ne 3.7 g of piperidine

and 2.3 g of acry4 qpifidnl 1829 PoF 27 -A¢hloroquinoline and 6.5 g of 3-
amino-1-methyl-piperidine; colourless crystals from aceto-
nitrile, m.p.: 149-1509°C.

C15H18CIN3 (27578)
Calc.: € 65.33%, H 6.58%, Cl 12.86%, N 15.24%

Found: C 65.25%, H 6.64%, Cl 12.87%, N 15.11%

TH-NMR in DMSO-dg; & (ppm): 1.3-1.95 (multiple m, 6H), 2.02
(s, 3H), 2.67 (m, 1H), 2.92 (m, 1H), 3.67 (m, 1H), 6.54 (d, J = 6 Hz,
1H), 6.83 (d, J = 8 Hz, 1H), 7.44 (dd, J = 2.5 Hz and 9 Hz, 1H), 7.78
(d, J=2.5 Hz, TH), 8.32 (d, J = 9 Hz, 1 H), 8.39 (d, J = 6 Hz, TH).

Example 20

(5-Aming-2.2.4-trimethyl-cycl ntylmethy-(7-chloro-
quinolin-4-yl)-amine

480 mg as a mixture of isomers from 3.1 g of 4-bromo-7-
chloroquinoline and 11 ml of 2-(aminomethyl)-3,3,5-trimethyl-
cyclopentylamine; colourless crystals from isopropanolic hydro-
chloric acid, m.p. above 250°C. The TH-NMR (250 Mz) shows the
presence of a mixture of two main components and two secondary
components.

C18H24N3CI-2HCI-0-5 H20:

Calculated: C: 54.08%, H: 6.81%, N: 10.51%, Cl: 26.60%
Found: C: 54.24%, H: 6.82%, N: 10. 76%, Cl: 26.71%
Vikg v thn ropiacomant sheet
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heated to 100[err]C for 3 hours. After cooling the mxture is taken up in
40 mM of isopropanol and the 3-(1-piperidino)-propionitrile is precipitated
using 1 2.8 m of 3.6N isopropanolic hydrochloric acid (col ourless
crystals, mp. 186-190[err]C, 6.68 Q). This internediate is
hydrogenated in 31 m of 25% HCI and 312m of glacial acetic acid in the
presence of 0.13 g of platinumdioxide at RT under 1 0 bar. After

evapor ation of the_hydrogenation sol gkampleh&1residue is taken up in 50 m
of water, adjusted to pH 1 3 using concentrated sodi um hydroxi de sol ution
and extracted with 3 x 1 50 m of ethyl acetate. 3-Piperidin-1 -

41 yl - propyl ani ne N 5,Mopt Riatdy|aN s Zetrifluosomethyl-guinokig-4sgbi-0. 1 nm Hg,
by distillati ethane-1.2-diamine Exanpl e 40

5 g of 4-chloro-7-(triflucromethyl)-quinoline and 10 g of
2-N,N-diethylamino-ethylamine in 150 ml of dimethylacetamide
are stirred at 120°C for 16 hours. After cooling the mixture is
concentrated in a water-jet vacuum and the residue is taken up
with 150 ml of water and a small amount of hydrochloric acid
such that the pH amounts to 4.8. After three-fold extraction with
100 ml of ethyl acetate each time the mixture is adjusted to pH
10.2 by means of 1N sodium hydroxide solution and the basic
product is extracted with 3 x 100 ml of ethyl acetate. After
evaporation of the solvent the product is recrystallized from
acetonitrile and there are obtained 1.96 g of colourless crystals,
m.p.. 122-124°C.

TH-NMR in CDCI3. & (ppm): 1.08 (t, J = 7 Hz, 6H), 2.61 (q, J =
7 Hz, 4 H), 2.83 (t, J = 6 Hz, 2H), 3.27 (m, 2H), 6.23 (m, 1H), 6.45
(d, J = 6 Hz, 1H), 7.60 (dd, J = 3 Hz and 9 Hz, 1H), 7.85 (d, J = 9 Hz,
1H), 8.26 (m, 1H), 8.61 (d, J = 6 Hz, TH).

In an analogous manner there was prepared:

Example 22

N1.N1-Dimethyl-N2-(7-trifluoromethyl-quinolin-4- yi)-

ethane-1,2-diamine

From 4-chloro-7-(trifluoromethyl)-quinoline and 2-N,N-
dimethylamino-ethylamine; colourless crystals from hexane, m.p.:
110-113°C.

TH-NMR in CDCl3; & (ppm): 2.31 (s, 6H), 2.69 (m, 2H), 3.29
(m, 2H), 6.05 (m, 1H), 6.44 (d, J = 6 Hz, 1H), 7.51 (dd, J = 3 Hz and
9 Hz, 1H), 7.90 (d, J = 9 Hz, 1H), 8.26 (m, 1H), 8.61 (d, J = 6 Hz,
TH).
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(RS)-(7-Chloro-quinolin-4-yl)-(pyrrolidin-3-yl)-amne 9.85 g of
3-am nopyrrolidine are benzoylated with 16 g of benzoyl chloride at O[err]C
in 90 m of dichloronethane, 17.7 m of N, N-di nethylformam de and 25.5 m

of triethylam ne. After warmng to roomtenperature the mxture is filtered
and the filtrate is evaporated to dryne28. The residue is taken up in 100
m of water (pH 8), filtered and again evaporated to dryness. The residue
is digested in succession with in each case 90 mM of toluene, ethyl acetate
and di chl oronet hane, the solution being decanted off each tine from
initially oily, but later crystalliggs Egg!%ﬁf. The organic solutions are
conbi ned and evaporated. The dark c obtained (2.7 g) is then
reacted at 140[err]C over- night with 2.1 g of 4, 7-dichl oroqui noline and
2.1 g of phenol . (RG)LEACEARITITEXHERN-3-LAKED- K- WdihyiQpibe AHiNG € .
adjusted to pH 2 py theaddrtron of conc. nydrochtorrc actd and extracted
three times MIxBthyllMaming:t hyl acetate each tine. Thereafter, the aqueous
phase is adjusted to pH 12 using conc. sodi um hydroxi de sol uti on and

ovaporation of thé-Sodveh N2 Folorthd) eebiomaAzaunoBRaatng: of et hy)
acet at e/ t ol uppdrodtieride in 25 ml of 3-methylpiperidine are held at 100°C
in a sealed tube for 24 hours. Thereafter, 100 ml of water are
added, the mixture is adjusted to pH 12 by means of concentrated
sodium hydroxide solution and extracted three times with 50 ml
of ethyl acetate each time. .The combined extracts are washed
with a small amount of water and concentrated. The residue is
recrystallized from 80 ml of acetone. 0.88 g of colourless
crystals, m.p.: 148-1519C, is obtained.

TH-NMR in CDCl3; § (ppm): 0.90 (d, J = 6 Hz, 3H), 0.98 (m,
1H), 1.6-1.75 (m, 5H), 2.04 (dt, J = 3.5 Hz and 7 Hz, 1H), 2.75 (m,
2H), 2.84 (m,2H), 3.31 (m, 2H), 6.20 (broad, 1H), 6.37 (d, J = 6 Hz,
1H), 7.38 (dd, J = 3 Hz and 9 Hz, 1H), 7.70 (d, J = 9 Hz, 1H), 7.96 (d,
J=3Hz, 1H),8.53(d,J =6 Hz, 1H).

The following compounds can be prepared in an analogous
manner using suitable amines:

xample 24

(7-Chloro-quinolin-4-v}-[2-(4-methyl-piperidin-1-vI)-
gthyl]-amine

2.72 g from 2.5 g of N-(2-chloroethyl)-7-chloro-4-
quinolinamine hydrochloride; colourless crystals from aceto-
nitrile, m.p.: 154-1560°C.

TH-NMR in CDCl3; 5 (ppm): 0.96 (d, J = 6 Hz, 3H), 1.28 (m,
2H), 1.43 (m, 1H), 1.68 (m, 1H), 2.06 (m, 2H), 2.73 (m, 2H), 2.90
(m,2H), 3.29 (m, 2H), 6.10 (broad, 1H), 6.36 (d, J = 6 Hz, 1H), 7.36

This is the replacement sheet
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resulting product (0.6 g) is then saponified to (R S)-(7-chl oro-
qui nolin-4-yl)-(pyrrolidin-3-yl)-am ne di hydrobrom de by boiling in 1 0 m
of 48% HBr for 12 hours. Exanpl e 41
N err]-(7-Chloro-quinolin-4-yl)-2-methyl-propane-1 .2-di am ne 52.8 ¢
of 4, 7-dichl oroquinoline and 30.85 g of_1,2- diam no-2-nethyl propane are
stirred in 530 m of N-nethyl-2- pyrrolg one under argon at 1 50[err]C for
5 hours. Thereafter, the 42 sol vent
Is evaporated in a vacuumand the residue is taken up in :

(dd, J = 3 Hz and 9 Hz, TH), 7.68 (d, J = 9 Hz, 1H), 7.95 (d, J = 3 Hz,

1 H), 8.52 (d, J = 6 Hz, 1H).

Example 25

(7-Chloro-quinolin-4-y1)-[2-(3.3-dimethyl-piperidin-1-yl)-
ethyl]-amine

2.1 g from 2.5 g of N-(2-chloroethyl)-7-chloro-4-quinolin-
amine hydrochloride; colourless crystals from acetonitrile, m.p.:
151-1530C.

TH-NMR in CDCl3; 5 (ppm): 0.98 (s, 6H), 1.29 (m, 2H), 1.66
{m, TH), 2.12 (m, 2H), 2.45 (m, 2H), 2.69 (t, J = 6 Hz, 2H), 3.28 (m,
2H), 6.20 (broad, 1H), 6.36 (d, J = 6 Hz, 1H), 7.37 (dd, J = 3 Hz and
9 Hz, 1H), 7.68 (d, J = 9 Hz, 1H), 7.96 (d, J = 3 Hz, 1H), 8.52 (d, J =
6 Hz, TH).

Example 26

(RS)-(7-Chloro-quinolin-4-y1)-[2-(2-methvl-piperidin-1-
vl)-ethvll-amine

1.4 g from 2.5 g of N-(2-chloroethyl)-7-chloro-4-quinolin-
amine hydrochloride; colourless crystals from acetonitrile, m.p.:
133-134¢C.

TH-NMR in CDCl3; & (ppm): 1.12 (d, J = 6.5 Hz,6H), 1.30-1.75
(m, 6H), 2.17 (dt, J = 4 Hz and 10 Hz, 2H), 2.45-2.55 (m, 2H), 2.86
(tm, TH), 3.1-3.3 (m, 3H), 6.13 (broad, 1H), 6.36 (d, J = 6 Hz, T1H),
7.38 (dd, J =3 Hzand 9 Hz, 1H), 7.67 (d, J =9 Hz, 1H), 7.95(d, J =
3 Hz, 1 H), 8.52 (d, J = 6 Hz, 1H).
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1 250 M of water. After adjustnent to pH 1 using conc. hydrochloric acid
the mxture is extracted once with 200 mM of ethyl acetate and twice with
100 M of ethyl acetate each tine and subsequently treated with about 170
m of 30% pot assi um hydroxi de solution until the pH has reached 12.

Thereby, 88 g of 30
N[err]-(?-chloro-quinoIin-4-y|)-2-nethy|-Fropane-l,z-dianine separate in
crystalline form mup.: 169-171[err] Exanpl e
42 (S)-2-Anmino-1 -chloro-N(7-chloro-quinolin-4-yl)-propane

23 g of L-alanino hl I .

1- met hyl - 2- pyrr ol &k 2 ‘ 5 ‘ ‘ 3
reaction nixggmgnglgggred |nto 500 n1 of coId 2N HCI and extracted mnth 3
X 200 nl of dichloromethane. The acidic-aqueous phase is nade basic wth
28% NaCH, V\/nereby the crude product precipitates. After stirring in an ice
bath for 30 mn. 1t52sgfifroar - (ci&—fchahnmeﬂaﬂ)fb@mermquwuohnammeo m of

e T T e BT
1.0,

225[err] C PC= +35[err] (c =

TH-NMR in CDCl3; & (ppm): 0.93 (t, J = 7.5Hz, 3H), 1.3-1.75
(m, 8H), 2.21 (m, 2H), 2.39 (m, 2H), 2.57 (m, 1H), 2.85 (m, 1H),
3.16 (m, TH), 3.26 (m, 2H), 5.:17 (broad 1H), 6.36 (d, J = 6 Hz, TH),
7.37 (dd, J = 3 Hz and 9 Hz, 1H), 7.65 (d, J = 9 Hz, 1H), 7.95 (d, J =
3 Hz, 1 H), 8.52 (d, J = 6 Hz, 1H).

Example 28

piperidin-1-vl)-ethyll-amine

0.4 g from 2.5 g of N-(2-chloroethyl)-7-chloro-4-quinolin-
amine hydrochloride; colourless crystals from acetonitrile, m.p.:
138-1390C.

TH-NMR in CDCI3; 8 (ppm): 1.14 (d, J = 6.5 Hz, 6H), 1.2-1.7
(m, 6H), 2.57 (m, 2H), 2.94 (t, J = 7 Hz, 2H), 3.31 (m, 2H), 5.85
(broad, 1H), 6.38 (d, J = 6 Hz, 1H), 7.37 (dd, J = 2.5 Hz and 9.5 Hz, -
1H), 7.70 (d, J = 9.5 Hz, 1H), 7.95(d, J=2.5Hz, 1 H), 8.53 (d, J = 6
Hz, TH).

xample 2

(7-Chloro-quinolin-4-y)-[2-(3.5-dimethyl-piperidin-1-yl)-
ethyll-amine

0.67 g (isomer mixture cis:trans = 3:1) from 2.5 g of N-(2-
chloroethyl)-7-chloro-4-quinolinamine hydrochloride; colourless
crystals from acetonitrile, m.p.: 142-1430°C.

3 1 0CT tagg



1 HNWR (250 MHz) in d[err]-DVMSO, signals at [err] (ppm: 1.24 (d, J
6.4, 3H, 3.45 (m 1 H), 3.58 (m 1 H, 3.73 (m 1 H), 4.87 (t, J = 5.
H, 6.53 (d, J =7,1H, 6.84 (d, J =7.7,1H, 7.44 (dd, J1 =9, J2
1H, 7.78 (d, J =2,1 H, 835 (d, J=7,1H, 839 (d, J =9,1H)
27.3 g of (S)-2-am no-N-(7-chloro-quinol3n-4-yl)-1- propanol are suspended
in 270 mM of chloroform Then, a solution of 72 m of thionyl chloride in
70 M of chloroformare added dropw se over 30 min. while cooling with
ice, whereby the tem perature should not exceed 25[err]C. Subsequently,

the mxture is stq at _rogm tenperature for furt her I n..and at
70[err]C for 90 nh'ile?%!%én rdpli@ﬂi; 5%@?&@% §ngoﬁloég&.an]a=e€gpg%a5 , then
treat gd it p rb?iEUS!‘lle),af‘._(ﬁl-é%"(@e_@é?élor?\?ltfﬂ%, %.fzezasa%ste»@ar ARNGHY, 3¢ gsol ved
o of 21305 6 44 L8 "6 JB Mrodd, 1 8%, 6.37 (d, J = 6 Hz, TH),

7.37 (dd, J =3 Hz and 9 Hz, 1H), 7.66 (d, J = 9 Hz, 1H), 7.95(d, J =

3 Hz, 1 H), 8.53 (d, J = 6 Hz, TH).

No
H

Example 30

0.35 g (isomer mixture cis:trans = 15:1) from 1.3 g of N-(2-
chloroethyl)-7-chloro-4-quinolinamine hydrochloride; yellowish
crystals from acetone, m.p.: 127-130°C.

TH-NMR in DMSO-Dg; 5 (ppm): 0.94 and 1.06(d, J = 6.5 Hz, 6H;
ratio 15:1), 1.29 (m, 2H), 1.80 (m, 2H), 2.67 (m, 2H), 2.79 (m, 2H),
3.34 (m, 2H), ), 6.47 (d, J = 6 Hz, 1H), 7.05 (br.t, TH), 7.46 (dd, J =
3 Hz and 9 Hz, 1H), 7.78 (d, J = 3 Hz, 1H), 8.19 (d, J = 9 Hz, 1 H),
8.40 (d, J = 6 Hz, 1H).

min

0.3 g from 2.2 g of N-(2-chloroethyl)-7-chloro-4-quinolin-
amine hydrochloride; colourless crystals from ethyl acetate, m.p.:
115-1179C.

TH-NMR in DMSO-dg; 8 (ppm): 1.1 - 2.0 (m, 11H), 2.15 - 2.45
(m, 2H), 2.95 (m, 1H), 3.18 (m, 1H), 3.36 (m, 4H), 6.48 (d, J = 6 Hz,
1H), 7.22 (t, J = 6 Hz, 1H), 7.45 (dd, J = 3 Hz and 9 Hz, 1H), 7.91
(d,J = 3.Hz, 1H), 8.19 (d, J = 9 Hz, 1 H), 8.40 (d, J = 6 Hz, TH).

This is the replacement sheet
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concentrated to about 300 m, whereupon crystallization occurs. There are
obtained 31.6 g (94% of (S)-2-am no-1-chloro-N(7-

chl oro-qui nol i n-4-yl)-propane hydrochl oride as white crystals; mp.:
210[err]C, [err] = +90[err] (c = 1.0, MeOH). The R enanti oner,

(R) -2-am no-1-chloro-N-(7-chl oro- quinol Ba-4-yl)-propane, can be obtained

as the hydrochl oride starting from alr% iI , White crystals, mp.:
210[err]C, [err] = -88 (c = 1.0, I\/EM 1 HNWR (250 MHz) in
d6- DVMBO, signals at d (pprr) 1.41 (d J 6. 5, 3H), 3.88-4.06 (m 2H) ,
4.48 (m 1 H), 7.93r4ds . dg ] 2, 1 H)

8.15 (d, J = 2, 1*H~8753 3, AN P S : : 944(d
J = 8.4, 1 Huuinalias4cy])-nraine Exanpl e 43
(S)-N[err]N[err]-Di met hyl -1, 2- propanedi ani ne 7 6 g of L-alaninol are

stirred at 90[err]C for 14 hrs in 20 f.or of 37%
f or mal dehyde sol ub da. aafrem dodB g Qfmé‘l Eéa@i?l%ﬂe g?écqﬂg ‘{Jdr ed on t(:)
100 g of i ceqaitbltamin®fhy@fodidoHdendyetowist ed'y&tals a‘mmtwthdncﬁ
di chl oro-

m.p.: 205 - 207°C.

TH-NMR in CDCI3; & (ppm): 1.60-1.82 (m, 8H), 1.95 (br.s, 2H),
2.66 (d, J = 4.5 Hz, 4H), 2.81 (m, 2H), 3.27 (m, 2H), 6.30 (broad,
1H), 6.36 (d, J = 6 Hz, 1H), 7.39 (dd, J = 3 Hz and 9 Hz, 1H), 7.69 (d,
J =9 Hz, 1H), 7.95 (d, J = 3 Hz, 1 H), 8.53 (d, J = 6 Hz, 1H).

Example 33

Ni-Allyl-N>-(7-chloro-quinolin-4-yl)-Nj-methyl-ethane-

0.56 g from 2.5 g of N-(2-chloroethyl)-7-chloro-4-
quinolinamine hydrochloride; colourless crystals from
acetonitrile, m.p.: 91-930°C.

TH-NMR in DMSO-dg; & (ppm): 2.24 (s,3H),), 2.62 (t, J = 7 Hz,
2H), 3.04 (d, J = 7 Hz, 2H), 3.37 (m, 2H), 5.1-5.2 (m, 2H), 5.84 (m,
1H), 6.49 (d, J = 6 Hz, 1H), 7.21 (1, J = 6 Hz, 1H), 7.45(dd, J =3 Hz
and 9 Hz, 1H), 7.78 (d, J = 3 Hz, 1H), 8.22 (d, J = 9 Hz, 1 H), 8.40 (d,
J =6 Hz, TH).

Example 33a

(R.S)-(7-Chloro-quinolin-4-yD-(1-methyl-pyrrolidin-3-vl)-
min

0.42 g of (R,S)-(7-chloro-quinolin-4-yl)-(pyrrolidin-3-yl)-
amine dihydrobromide is boiled under reflux overnight in 2 ml of
formic acid and 2 ml of 37% formalin solution. Thereafter,
10 ml of water are added, the mixture is adjusted to pH 2 with
conc. hydrochloric acid and extracted three times with 20 ml of
g b ing ragiaceinent shaer

_ i m i
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nmet hane. After drying and evaporating the dichl oronmethane phases the crude
produce is distilled at normal pressure. There are obtained 7.8 g of
(S)-2-dinmet hyl am no- 1- propanol as a colourless oil; b.p. 1 47[err]C, [err]
= +2.7[err] (c = 1.0, MeOH). 7.3 g of

(S)-2-dinet hyl am no- 1- propanol, 37 g of ?ri phenyl phospi ne and 20.8 g of

pht hal i m de are suspended in 70 m of té r ahydr of uran under argon and
cooled in an ice bath. Then, 24 m of diethyl azodicarboxyl ate are added
dropwi se over 30 min. and the m xt is_stirred at roomtenperature for a

re
further 5 hr8thylhasetatgeeachitime. | ST hesgpEier the 2gueals Jh3as&is cold 1 N Ha
and extract egd 'sftbdi;tgd;ﬁl?q byothetdiditisaasfitencTRedhandhygdrsidous phase is

made basic with 28% (?P@P%gttegﬁgh&%&g&t ?W\SH %ﬁmgﬂofgﬁgb%{)gﬁﬁga%ases

di chl or oret h3R& G St A
the 1 2 g ofeachdime. After evaporation of the solvent the residue is

recrystallized from tert.-butyl methyl ether and acetone and
there are obtained 20 mg of colourless crystals, m.p.: 150-1529C.

TH-NMR in DMSO-dg; & (ppm): 1.75-2 (m, 1H), 2.29 (s,3H),
2.3-2.8 (multiple m, SH), 4.13 (m, 1H), 6.47 (d, J = 6 Hz, TH), 7.29
(d, J = 6.5 Hz, 1H), 7.45 (dd, J=3 Hz and 9 Hz, 1H), 7.78 (d, J = 3
Hz, 1H), 8.39 (d, J = 6 Hz, 1 H), 8.40 (d, J = 9 Hz, TH).

Example 33b

1-(7-Chloro-quinolin-4-y)-2 N, N--trimethyl-propane-
1.2-diamin '

30 g of N;-(7-chloro-quinolin-4-yl)-2-methyl-propane-1,2-
diamine are boiled under reflux for 3 hours in 21.6 ml of aqueous
formaldehyde solution (37%) and 45.3 ml of formic acid. There-
after, the mixture is evaporated to dryness in a vacuum and the
residue is taken up in 100 ml of water and adjusted to pH 12
using conc. potassium hydroxide solution. The precipitated
product is recrystallized from 250 ml of acetonitrile and gives
25.1 g, m.p.: 114-116°C.

Cy1H20CIN3 (277.80):

Calc.: C 64.85%, H 7.26%, Cl 12.76%, N 15.13%

Found: C 64.64%, H 7.18%, Cl 12.79%, N 15.07%

TH-NMR in DMSO-dg; & (ppm): 1.09 (s, 6H), 2.22 (s, 6H), 3.18
(d, J = 5.5 Hz, 2H), 6.46 (t, J = 5.5 Hz, 1H), 6.51 (d, J = 6 Hz, TH),

7.48 (dd, J = 2 Hz and 9.5 Hz, 1H), 7.82 (d, J = 2.5 Hz, 1H), 8.07 (d,
J=9.5Hz, 1 H), 8.42 (d, J = 6 Hz, 1H).
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44 product (GC 78% + 1 6% regi oi soner) are chromat ographed on silica gel
in ethyl acetate. There are obtained 6 g of yellow oil which solidifies
(regi oi soner not separated). This 6 g of product are boiled at reflux in 50
m of conc. HCl for 20 hrs. After cool- ing the precipitated phthalic acid
is filtered off. The filtrate is washed glth 2 x 50 m of dichloronethane
and then nmade basic cautiously with solid KOH while cooling in an ice bath
and finally extracted with 3 x 80 ml of dichloronmethane. After drying and
evaporating the dichl oronet hane phas t he, crude product is distilled at
normal pressure. There are obtained wﬁéﬁ

N2, N2- di met hyl - 1, 2- propanedi am ne as a colourless oil; b.p.: 1 27[err]C.
[err]H-Nl\/R(250M—Iz . . 1, = 54,
3H), 1.37 (s, Jp—gl{la- ttn h

enant i omer, (l?g).il:l{i_ea;m]_ﬂ[err] di et hyl - 1 2 propanedi am ne, can be prepared
I n an anal ogous manner starting from Dal ani nol .

Exanmple A

19 g of (§)-2-amino-1-chloro-N-(7-chloro-quinolin-4-yl)-
propane hydrochloride are dissolved in 190 ml of dimethylamine
solution (33% in ethanol) and held at 110°C in an autoclave for
15 hrs. After cooling and evaporation the residue is dissolved in
200 ml of dichloromethane and extracted with 200 ml! of 1N
NaOH. The basic aqueous phase is back-extracted with 200 ml of
dichloromethane. The dichloromethane phases are dried and
evaporated. The crude product is chromatographed on neutral
aluminium oxide (act. II) in hexane/ethyl acetate 2:1, then in
ethyl acetate alone. The resulting oil is triturated with 100 ml
of diethyl ether and, after crystallization has taken place, diluted
with 50 ml of hexane. There are obtained 13.5 g (79%) of white
crystals; m.p. 110°C, [a]p = +115° (c = 1.0, MeOH).

For the preparation of the dihydrochloride, 19.8 g of free
base are dissolved in 200 ml of acetone, cooled in ice and then
treated with 75 ml of 2N HCl and stirred for 10 min. After
evaporation the residue is treated with 200 mi of toluene and
again evaporated. The resulting oil is dissolved in 200 ml of
ethanol while warming, filtered and, after crystallization has
taken place, diluted with 50 ml of diethyl ether. There are
obtained 23.7 g (94%) of white crystals; m.p.: >260°C, [a]p =
+136.5° (c = 1.0, MeCH).

TH-NMR (250 MHz) in dg-DMSO, signals at & (ppm): 1.31 (d, J =
6.3, 3H), 2.81 (s, 6H), 3.39 (dd, 1H), 4.00 (dd, 1H), 4.73 (m, TH),
7.08 (d,J=7, 1H), 7.75 (dd, J1 = 9, J2 = 2, 1H), 8.15 (d, J = 2, TH),
8.65(d, J =7, 1H), 9.06 (d, J =9, 1H), 9.67 (d, J = 9, 1H), 10.5 (br,
1H), 15.0 (br, 1H)

This is the replacement sheet
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(RS)-N[err]-(7-Chloro-quinolin-4-yl)-Nerr] ,Nerr]-dinmethyl-propane-
1,2-diam ne can be fornulated as the active ingredient according to methods
known per se to give pharmaceutical preparations of the foll ow ng

conposi tion: 1. 500 ng tablets Active ingredi ent

500 ng Powd. | act ose. 35 149 ny

Pol yvi nyl pyrrolidone 15 ng D octyl sodi um

sul phosucci nat e - Example 33dNa car boxynet hyl st arch

30 ny Magnesi um st ear ate 5 ng

700 ny 45

(R)-Np-(7-Chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-

1,2-diamin

Analogously to Example 33c, starting from (R)-2-amino-1-
chloro-N-(7-chloro-quinolin-4-yl)-propane hydrochloride there is
prepared (R)-N;-(7-chloro-quinolin-4-yl)-Nz,N2-dimethyl-
propane-1,2-diamine hydrochloride; white crystals; m.p.: >2600C,
[a]p = -1329 (¢ = 1.0, MeOH).

xampl

(S)-N,-(7-Chloro-quinolin-4-y)-N;,N; -diethyl-propane-1.2-
diamine

15 g of (S)-2-amino-1-chloro-N-(7-chloro-quinolin-4-yl)-
propane hydrochloride are dissolved in 100 mi of methanol and
50 ml of diethylamine and held at 125°C in an autoclave for
15 hrs. After cooling and evaporation the residue is dissolved in
200 mi of dichloromethane and extracted with 200 ml of 1N
NaOH. The basic aqueous phase is back-extracted with 200 ml of
dichloromethane. The dichloromethane phases are dried and
evaporated. The crude product is chromatographed on neutral
aluminium oxide (act. I!) in hexane/ethyl acetate 2:1. The
resulting oil is dissolved in 40 ml of diethyl ether and diluted
slowly with 200 ml of hexane. There are obtained 10.3 g (69%)-
of white crystals; m.p.: 899C, [«]p = +122.6° (c = 1.0, MeCH).

For the preparation of the dihydrochloride, 18.1 g of free
base are dissolved in 190 ml of acetone, cooled in ice and then
treated with 62.5 ml of 2N HCl and stirred for 10 min. After
evaporation the residue is treated with 200 ml of toluene and
again evaporated. The resulting oil is dissolved in 200 ml of
ethanol while warming, filtered, concentrated to 100 ml and, for
crystallization, diluted with 2 x 50 ml of diethyl ether. There
are obtained 21.8 g (96%) of white crystals; m.p.: 165-1700C,
[o]D = +150.69 (c = 1.0, MeOH).

elaegiacemant shget
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2. 50 ng tablets Active ingredient 50 ng Powd.

| act ose 50 ng M crocrystalline cellul ose

82 ng Na car boxynet hyl starch 15 ny

200 mg 3. 100 ng capsul es Active ingredient 100.0 ny
Powd | act ose 192 7 nmg Corn starch

70. 0 ng Hydroxypropyl net hyl cel | ul ose 10.0 ng Dioctyl sodium
sul phosucci nat e 0.3 ng Talc

12.0 ng Magnesi um stearate 3.0 ng

300.0 my 4. 500 h@g-NMRPEESO MHEY ir?\fdé-wsogﬁﬁ%aggtat & (ppm): 1.26 (¢, J

500 ngy Suppo=si7t Oéﬁ/)

38 (d, J=6.3, 3H),3.17 (4. J = 7, 4H), 3.35 (dd, TH),
4.01 (dd, TH), 4.72 (m, TH), 7.10 (d, J = 7, 1H), 7.75 (dd, J1 = 9, J»
=2, 1H), 8.17 (d, J = 2, TH), 8.65 (d, J = 7, 1H), 9.08 (d, J = 9, TH),
9.81(d, J =9, TH), 10.5 (br, 1H), 15.0 (br, 1H)

Example 33f

(R)-N,-(7-Chloro-quinolin-4-yl)-N,,N;-diethyl-propane-1,2-
diamine

Analogously to Example 33e, starting from (R)-2-amino-1-
chloro-N-(7-chloro-quinolin-4-yl)-propane hydrochloride there is
prepared (R)-N;-(7-chloro-quinolin-4-yl)-N;,N,-dimethyl-
propane-1,2-diamine hydrochloride; white crystals, mp.: 165-
1700C, [a]D = -140.30 (¢ = 1.0, MeOH).

Example 339

2.2 g of (S)-N2,N2-dimethyl-1,2-propanediamine and 2 g of
4,7-dichloroquinoline in 4 ml of 1-methyl-2-pyrrolidone are held
at 150°C in an autoclave for 6.5 hrs. After cooling the reaction
mixture is poured into 20 ml of 3N HC! and extracted with 4 x
20 ml of dichloromethane. The acidic-aqueous phase is made
basic with 28% NaOH and then extracted with 3 x 20 ml of
dichloromethane. The crude product is chromatographed on
neutral aluminium oxide (act. Il) in hexane/ethyl acetate 10:3.
1.25 g of yellow oil are obtained. This is dissolved in 10 ml of
ethanol and converted into the dihydrochloride with ethanolic HC!

solution. There are obtained 450 mg of white crystals; m.p.:
1650C, [a]p = +15.19 (c = 1.0, MeOH).

TH-NMR (250 MHz) in dg-DMSO, signals at & (ppm): 1.34 (d ,J
= 6.1, 3H), 2.79 (s, 6H), 3.80 (m, 2H), 4.01 (m, 1H), 7.16 (d, J = 7,
TH), 7.78 (dd, J1 =9,J2 = 2, 1H), 8.17 (d, J = 2, 1H), 8.65 (d, J = 7,
TH), 8.93 (d, J = 9, 1H), 9.92 (br, T1H), 11.1 (br, TH), 15.0 (br, TH)

J 1 0CT 199
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5..1 00 ng soft gelatine capsules Active ingredient

100 ng Medium chain triglyceride 300 ngy
400 ngy 46
Cl ai s 1. The use of am noqui noline derivatives of the general
formul a 37
Example 33h

(R)-N;-(7-Chloro-quinolin-4-yl}-N, ,N,-dimethyl-propane-
1,2-diamin

Analogously to Example 33g, starting from (R)-Nz,N-
dimethyl-1,2-propanediamine hydrochloride there is prepared
(R)-N;-(7-chloro-quinolin-4-yl)-N,,N,-dimethyl-propane-1,2-
diamine hydrochloride; white crystals, m.p.: 2500C, [a]p = -9.40 (¢
= 1.0, MeOH). '

C14H19C13N3 (33669)

Calc.: C 49.94%, H 5.99%, Cl 31.59%, N 12.48%

Found: C 49.69%, H 6.18%, Cl 31.85%, N 12.28%

reparation of intermedi
Examg-le 34

(7-Chloro-quinolin-4-v1)-(2-chloro-ethyl)-amine

20 ml of thionyl chloride are slowly added dropwise while
stirring to a suspension of 12.3 g of 2-(7-chloro-quinolin-4-
amino)-ethanol [prepared according to R.C.Elderfield et al.,
J.Am.Chem.Soc. 68, 1250 (1946)] in such a manner that the
temperature can be held at about 30°C without external cooling.
The mixture is stirred at RT for one hour and thereafter
evaporated to dryness. The residue is crystallized from 120 mi
of glacial acetic acid. There are obtained colourless crystals
which, after suspension in 250 ml of toluene, are dried at 50°C
under a water-jet vacuum. 9.75 g of colourless crystalline
product, m.p. 239-240°C, are obtained.

TH-NMR in CDCI3; & (ppm): 3.97 (s, 4H), 7.02 (d, J = 8 Hz, 1H),
7.80 (dd, J = 3 Hz and 9 Hz, 1H), 8.14 (d, J =3 Hz, 1H), 8.60 (d, J =
8 Hz, 1 H), 8.75 (d, J = 9 Hz, 1H), 9.85 (br.s, 1H), 14.63 (br.s, 1H).
This is the replacement sheet
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[err] wherein the synbols RL to R6 signify hydrogen or one or two

thereof signifies (signify) alkyl and the others signify hydr ogen, R7
and R8 signify al kyl, al kenyl or aral kyl or together with the N atom
signify pyrrolidine or piperidine, gptionally substituted by al kyl,
oct ahydr oi ndol e or 3- azabicyclo[S? , 2] nonane and n = 0 or 1 or
wherein the synbols RL and R3 signify tri- or tetranethyl- ene, all
remai ni ng synbols to R6 signify hydrogen, n = 0 and R7 and R8 have the
above significances or wherein the synbols R err] and R err] signify
met hyl ene or di et hyl ene and n pl Rlerr] and Rlerr] signify di-
or trinethylene and n = 0, Rl err] an err] signify di- or
trimethylene and n = 1 Rlerr] and Rlerr] signify tri- or
tetramet hyl ene angl-Byr -7-chi inlthdy( err] signify tri- or
tetranethylene and n = 1 Rlerr] and Rlerr] signify di- or
tri-methylene and n = 1, all remai ni ng substituents signify hydrogen,
except R8 which 83.9 sgoof f7-chliaided-hydrdeyguinotinel a;m;addnc? portion-

wise at 60° to 150 g of phosphorus oxybromide and the mixture
is thereafter heated to 140°C for 6 hours. After cooling the
mixture is treated with 3 | of ice-water and extracted with 2 x
1.5 | of dichloromethane. After evaporation of the solvent and
crystallization from 1.3 | of hexane 34 g of product are obtained
as colourless crystals, m.p.: 102-103¢°C.

Example 36
1-Methyl-2-pyrrolidin-1-yl-ethylamine

15 ml of aqueous formaldehyde solution (37%) are added
dropwise at 5°C within one hour to 16.5 ml of pyrrolidine.
Thereafter, 57.2 ml of nitroethane are added and the mixture is
stirred at RT overnight. 150 ml of ethyl acetate and 400 ml of
saturated sodium chloride solution are added, the organic phase is
separated and is distilled in a water-jet vacuum. The product, 1-
(2-nitropropyl)-pyrrolidine (18.5 g), passes over at 85-87°C.

13.1 g of this intermediate are then hydrogenated in ]
100 ml of methanol under 100 bar and at 80°C after the addition
of 0.65 g of Raney-nickel. The product, 1-methyl-2-pyrrolidin-
1-yl-ethylamine, is obtained by distillation at 49-52°C in a
water-jet vacuum (4.7 g; colourless liquid).

The following diamines can be prepared in an analogous
manner using the corresponding amines:

1-Methyl-2-piperidin-1-yl-ethylamine;
N,N-diethyl-propane-1,2-diamine;
N,N-dimethyl-propane-1,2-diamine.

LI
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wherein the synbols R3 and R5 signify tri- or tetra- met hyl ene and n =

1, all remaining substituents to R6 signify hydrogen and R7 and R8
signify al kyl, al kenyl or aral kyl or together with the N atomsignify
pyrrolidine or pi peridine, optionaldy substituted by alkyl,

47 R9 signifies hydrogen or hal ogen and R10 signifies hal ogen or

trifluoronethyl, as well as pharnaceutically acceptable salts of basic

conpounds of general formula |I for t?%%ﬂﬁ%ﬂ;ﬁﬁure of nmedi caments for ‘the
control of not only chloroqui ne-resi i a pat hogens, but al so

chl oroqui ne-sensitive nmal ari a pat hogens. 2. The use of conpounds

of formula | accongiNi®ik®hGl-@Plohexane-1.2-diamin

30 g of cyclohexene oxide are reacted with 44.8 g of
diethylamine and 32.6 g of lithium perchlorate in 300 ml of
acetonitrile overnight while stirring and under reflux. There-
after, 200 ml of water are added and the product is extracted
with 3 x 150 ml of ethyl acetate. After evaporation of the
solvent 30.4 g of 2-(diethylamino)-cyclohexanol remain behind.
This is dissolved in 150 ml of tetrahydrofuran without further
purification. After the addition of 38.6 g of phthalimide and
68.7 g of triphenylphosphine 45.9 g of diethyl azodicarboxylate
are added dropwise at a temperature of 10-15°C and the mixture
is stirred at RT overnight. Thereafter, the mixture is evaporated,
the residue is suspended in dilute hydrochloric acid (200 ml, pH
1) and washed with 3 x 150 ml of ethyl acetate. The pH is then
adjusted to 12-13 by adding concentrated sodium hydroxide
solution and the intermediate is extracted using 3 x 200 ml of
ethyl acetate. After evaporation of the solvent N,N-diethyl-2-
phthalimido-cyclohexylamine (36.8 g) remains behind in the form
of yellow crystals.

These are saponified overnight in 250 ml of concentrated
hydrochloric acid under reflux. After three-fold washing using
200 mil of dichloromethane each time the pH is adjusted to 13-14
by adding concentrated sodium hydroxide solution and the product
is extracted using 3 x 200 ml of ethyl acetate and, after evapor-
ation of the solvent, is obtained as a yellowish oil (13.4 g) which
is processed without further purification.

2-Pyrrolidin-1-yl-cyclohexylamine is prepared in an
analogous manner using pyrrolidine in place of diethylamine.

in an analogqus manner, from cyclopentene oxide and
diethylamine there is obtained N,N-diethyl-cyclopentane-1,2-
diamine and from cyclopentene oxide and pyrrolidine there is
obtained 2-pyrrolidin-1-yl-cyclopentylamine.



1 in which the synbols Rerr] to Rerr] signify hydrogen or one or two
thereof signifies (signify) alkyl and the others signify hydrogen, R err]
and Rlerr] signify al kyl, al kenyl or aral kyl or together with the N atom
signify pyrrolidine or piperidine, optiggnal |y substituted by alkyl, and n =
0 or 1. 3. The use of
(S)-Nerr]-(7-chloro-quinolin-4-yl)-Nerr],Nerr]-

di et hyl - pr opane- 1; 2-di am ne according to claim 2. 4. The use of
(R-Nerr]-(7-chloro-quinolin-4-yl)-Nerr],Nerr]-

di et hyl - pr opane- 1, 2- di ani ne accordEﬁ@mm&clél m 2. 5. The use of
N err]-(7-chl oro- qU|noI|n 4-yl)-2,Nerr], N[err]

trimethyl-propang-1, id e accoFd | a] . 6. The use of

N3- (7- chl or o- qui Fe ; -
according to claim 2. : The use of

58 e o B e
-met hyl - pyrdisgalded-is- §0) nanbfeiaxanr dil Ag mlooélaaquecms formaldehyde
solution (37%) and 8 ml of 2% sodium hydroxide solution are
added at 5°C. The mixture is heated to 90°C while stirring for
1 hour, cooled and thereafter extracted with 3 x 150 ml of ethyl
acetate. Upon distillation in a water-jet vacuum there are
obtained 19 g of 1-(2-nitro-2-methylpropyl)-pyrrolidine.

—e®ane- 1, 3-di am ne

This intermediate is then hydrogenated in 100 ml of
methanol under 100 bar and at 80°C after the addition of 1.5 g of
Raney-nickel. The product, 1,1-dimethyl-2-pyrrolidin-1-yl-
ethylamine, is obtained by distillation in a water-jet vacuum at
52-57°C (13.1 g; colourless liquid).

1,1-Dimethyl-2-piperidin-1-yl-ethylamine can be prepared
in an analogous manner using piperidine in place of pyrrolidine.

Example 39

3-Piperidin-1-yl-propvylamine

3.7 g of piperidine and 2.3 g of acrylonitrile are pooled and’
heated to 100°C for 3 hours. After cooling the mixture is taken
up in 40 ml of isopropancl and the 3-(1-piperidino)-propionitrile
is precipitated using 12.8 ml of 3.6N isopropanolic hydrochloric
acid (colourless crystals, m.p. 186-190°C, 6.68 g).

This intermediate is hydrogenated in 31 ml of 25% HCI and
31 ml of glacial acetic acid in the presence of 0.13 g of
platinum dioxide at RT under 10 bar. After evaporation of the
hydrogenation solution the residue is taken up in 50 ml of water,
adjusted to pH 13 using concentrated sodium hydroxide solution
and extracted with 3 x 150 ml of ethyl acetate. 3-Piperidin-1-
This is the repiacement sheet
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9. The use of (RS)-N2-(7-chloro-quinolin-4-yl)-Nerr],Nerr]-

di net hyl - propane-1 , 2-di am ne, (RS)-N2-(7-chloro-quinolin-4-yl)-N
[err],N [err] -diethyl-propane- 1, 2-diam ne,
48 (S)-Nerr]-(7-chloro-qui noI|n 4 yl)-Nerr] ,Nerr]

-di et hyl - propane- 1 ,2-di am ne,

(R-Nerr]- (7 chlor uinolin-4-yl)-N[err],Nerr] eth - propane- 1
2- di am ne, r°p¥§§%n@7'%m H%/%fﬂjiaﬁol i RO "lelﬁss( pil, ﬂ% 2 pyrrolidin-1 -
yl -ethyl )-arrElG)@C/O 1 mm Hg, by distillation.

Example 40

(R,S)-(7-Chloro-quinglin-4-y)-(pyrrolidin-3-yl)-amine

9.85 g of 3-aminopyrrolidine are benzoylated with 16 g of
benzoyl chloride at 0°C in 90 ml of dichloromethane, 17.7 ml of
N,N-dimethylformamide and 25.5 ml of triethylamine. After
warming to room temperature the mixture is filtered and the
filtrate is evaporated to dryhess. The residue is taken up in
100 ml of water (pH 8), filtered and again evaporated to dryness.
The residue is digested in succession with in each case 90 ml of
toluene, ethyl acetate and dichloromethane, the solution being
decanted off each time from initially oily, but later crystalline,
residue. The organic solutions are combined and evaporated. The
dark coloured oil obtained (2.7 g) is then reacted at 140°C over-
night with 2.1 g of 4,7-dichloroquinoline and 2.1 g of phenol.
The reaction mixture is taken up with 50 ml of water, adjusted
to pH 2 by the addition of conc. hydrochloric acid and extracted
three times with 50 ml of ethyl acetate each time. Thereafter,
the aqueous phase is adjusted to pH 12 using conc. sodium
hydroxide solution and extracted three times with 50 ml of ethyl
acetate each time. After evaporation of the solvent the residue
is crystallized from 10 ml of ethyl acetate/toluene. The )
resulting product (0.6 g) is then saponified to (R,S)-(7-chloro-
quinolin-4-yl)-(pyrrolidin-3-yl)-amine dihydrobromide by boiling
in 10 mi of 48% HBr for 12 hours.

Example 41

N;-(7-Chloro-quinglin-4-yl}-2-methyl-propane-1,2-diamine

52.8 g of 4,7-dichloroquinoline and 30.85 g of 1,2-
diamino-2-methylpropane are stirred in 530 ml of N-methyl-2-
pyrrolidone under argon at 150°C for 5 hours. Thereafter, the

rgpacement sheet
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Nferr]-(7-chloro-quinolin-4-yl)-Nerr] ,Nerr] -dinethyl-ethane-1, 2-

di am ne, N2- (7-chloro-quinolin-4-yl)-Nerr] ,Nerr]
-di ethyl -ethane-1 , 2- di am ne, N3-(7-chloro-quinolin-4-yl)-Nerr]
[err] -dinethyl-propane-1 ,3- dianmne, 42 (R -Nerr]

-(7-chloro-quinolin-4-yl)-Nerr],Nerr]-dinmethyl -propane- 1 ,2-di am ne,

(S)-Nerr] -(7-chloro-quinolin-4-yl)-Nerr], N err]-dinethyl-propane-

1,2-diam ne §§ﬂ/§nt is eyéﬁ%at&:& Loy Sc @ ghd et YésidUelis taken up in

-met hyl -pyrroli din-2-yl-" net yA -arg{ge accordin tlo ] |gb% 10.

Conpounds of 1¢g&fera¥ dfowatieh 1ALSS | HSFW88F£W%, e%%’é@t c.
hydrochloric acid the mixture is extracted once with 200 ml of
ethyl acetate and twice with 100 ml of ethyl acetate each time
and subsequently treated with about 170 mi of 30% potassium
hydroxide solution until the pH has reached 12. Thereby, 88 g of
N,-(7-chloro-quinolin-4-yl)-2-methyl-propane-1,2-diamine
separate in crystalline form; m.p.: 169-171°C.

xample 4

(S)-2-Amino-1-chloro-N-(7-chloro-quinolin-4-yl}-propane

23 g of L-alaninol and 57.4 g of 4,7-dichloroquinoline in
100 ml of 1-methyl-2-pyrrolidone are held at 150°C for 6 hrs.
After cooling the reaction mixture is poured into 500 ml of cold
2N HCl and extracted with 3 x 200 ml of dichloromethane. The
acidic-aqueous phase is made basic with 28% NaOH, whereby the
crude product precipitates. After stirring in an ice bath for
30 min. it is filtered off and then recrystallized from 300 ml of
2-propanol/150 ml of ethanol. There are obtained 51.2 g (74%)
of (S)-2-amino-N-(7-chloro-quinolin-4-yl)-1-propanol; white
crystals, m.p.: 2259C, [a]p = +359 (c = 1.0, MeOH).

TH-NMR (250 MHz) in dg-DMSO, signals at 3 (ppm): 1.24 (d, J
= 6.4, 3H), 3.45 (m, 1H), 3.58 (m, 1H), 3.73 (m, 1H), 4.87 (t, J = 5.6,
1H), 6.53 (d, J = 7, 1H), 6.84 (d, J = 7.7, 1H), 7.44 (dd, J1 = 9, J2 =
2, 1H), 7.78 (d, J = 2, 1H), 8.35 (d, J = 7, 1H), 8.39 (d, J = 9, TH)

27.3 g of (S)-2-amino-N-(7-chloro-quinolin-4-yl)-1-
propanol are suspended in 270 ml of chloroform. Then, a solution
of 72 mi of thionyl chloride in 70 ml of chloroform are added
dropwise over 30 min. while cooling with ice, whereby the tem-
perature should not exceed 25°C. Subsequently, the mixture is
stirred at room temperature for a further 30 min. and at 70°C for
90 min. The reaction mixture is cooled and evaporated, then
treated with toluene and again evaporated. The resulting foam is
dissolved in 500 ml of ethanol while warming, filtered and

i 7@



N2-(7-chloro-quinolin-4-yl)-Nerr] ,Nerr] -dinethyl-ethane-1, 2- diam ne,
Nl err]-(7-chloro-quinolin-4-yl)-Nerr] ,Nerr] -diethyl-ethane-1 ,2-

di am ne, 49
Nlerr]-(7-chloro-quinolin-4-yl)-Nerr] ,#8Berr] -dinethyl-propane-1 , 3-

di am ne, N3-(7-chloro-quinolin-4-yl)-Nerr] ,Nerr] -diethyl-propane-1
, 3- di am ne, (7-chloro-quinolin-4-yl)-(2-piperidin-1

-yl -ethyl)-angggeentrated to about 300 mi, whereupon crystallization occurs.
There are obtained 31.6 g (94%) of (S)-2-amino-1-chloro-N-(7-
chloro-quinolin-4-yl)-propane hydrochloride as white crystals;
m.p.: 2100C, {a]D = +90° (¢ = 1.0, MeOH).

The R enantiomer, (R)-2-amino-1-chloro-N-(7-chloro-
quinolin-4-yl)-propane, can be obtained as the hydrochloride
starting from D-alaninol; white crystals, m.p.: 210°C, {a]D = -88°
(c = 1.0, MeOH). |

1H-NMR (250 MHz) in d6-DMSQ, signals at d (ppm): 1.41 (d, J
= 6.5, 3H), 3.88-4.06 (m, 2H), 4.48 (m, 1H), 7.03 (d, J = 7.3, 1H),
7.79(dd, J1=9,J2=2,1H), 8.15(d,J=2, 1H) 859 (d, = 7.3,
1H), 8.89 (d, J =9, 1H), 9.44 (d, J = 8.4, 1H), 14.66 (s, T1H)

Example 43

(S)-N,.N,-Dimethyl-1,2-propanediamine

7.6 g of L-alaninol are stirred at 90°C for 14 hrs. in 20 ml
of formic acid and 20 ml of 37% formaldehyde solution. After
cooling the reaction mixture is poured on to 100 g of ice and
60 ml of 28% NaOH and extracted with 3 x 100 ml of dichloro-
methane. After drying and evaporating the dichloromethane
phases the crude produce is distilled at normal pressure. There
are obtained 7.8 g of (S)-2-dimethylamino-1-propanol as a
colourless oil; b.p. 147°C, [a]lp = +2.7° (¢ = 1.0, MeOH).

7.3 g of (S)-2-dimethylamino-1-propancl, 37 g of
triphenylphospine and 20.8 g of phthalimide are suspended in
70 ml of tetrahydrofuran under argon and cooled in an ice bath.
Then, 24 ml of diethyl azodicarboxylate are added dropwise over
30 min. and the mixture is stirred at room temperature for a
further 5 hrs. Then, the mixture is poured into 200 ml of ice-
cold TN HCI and extracted with 3 x 200 ml of ethyl acetate. The
acidic-aqueous phase is made basic with 28% NaOH and then
extracted with 3 x 200 ml! of dichloromethane. After drying and
evaporating the dichloromethane phases the 12 g of crude

This is t:he reptacement sheet
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(7-chl or o- qui nol

1 -ethyl-pyrrolidin-2-yl)- methyl]-am ne,
(7-chl oro-quinoli

[ (

(1 -methyl-pyrrolidin-2-yl- nmethyl)-am ne,
(7-chl or o- qui nol i n- ( 1 -nethyl-piperidin-2-yl- methyl)-am ne and
(7-chl oro-quinolin-4-y ( 1 -ethyl-piperidin-3-yl)-amnm ne. 11. A
process for the manufacture of conpoundg4according to claim1 0, which

process conprises a) reacting quinoline derivatives of the general
formul a [err]

product (GC 78% + 16% regioisomer) are chromatographed on

silica gel in ethyl acetate. There are obtained 6 g of yellow oil
which solidifies (regioisomer not separated). This 6 g of product
are boiled at reflux in 50 ml of conc. HCI for 20 hrs. After cool-
ing the precipitated phthalic acid is filtered off. The filtrate is
washed with 2 x 50 ml of dichloromethane and then made basic
cautiously with solid KOH while cooling in an ice bath and finally
extracted with 3 x 80 ml of dichloromethane. After drying and
evaporating the dichloromethane phases the crude product is
distilled at normal pressure. There are obtained 1.2 g of (S)-
N2,N2-dimethyl-1,2-propanediamine as a colourless oil; b.p.:
127¢°C. :

n-4-yl)
n-4-yl)
4-yl)
1)

| 1H-NMR (250MHz) in CDCI3, signals at d (ppm): 0.89 (d, J =
6.4, 3H), 1.37 (s, 2H), 2.22 (s, 6H), 2.48 - 2.67 (m, 3H)

The R enantiomer, (R)-N2,N;-dimethyl-1,2-propanediamine,
can be prepared in an analogous manner starting from D-alaninol.

Example A

(RS)-N2-(7-Chloro-quinolin-4-yi)-N1,N1-dimethyl-propane-
1,2-diamine can be formulated as the active ingredient according
to methods known per se to give pharmaceutical preparations of
the following composition:

1. m !
Active ingredient 500 mg
Powd. lactose. 149 mg
Polyvinylpyrrolidone 15 mg
Dioctyl sodium sulphosuccinate 1 mg
Na carboxymethylstarch 30 mg
Magnesium stearate 2 mg

700 mg

Voo g replacement sheet
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wherein R err]

and Rlerr]

have the significances given in claiml and

R signifies a |l eaving group, with am no conpounds of the general formula
wherein the substituents R err] to R err] have the

[err]
significances

given in claiml1, or b)

derivatives of the general formula

45

2. m |

Active ingredient

Powd. lactose
Microcrystalline cellulose
Na carboxymethylstarch

3. 100 mg capsules

Active ingredient

Powd lactose

Corn starch
Hydroxypropylmethyicellulose
Dioctyl sodium sulphosuccinate
Talc

Magnesium stearate

4, m itori
Active ingredient
Suppository mass

5. 100 mg soft gelatine capsules

Active ingredient
Medium chain triglyceride

reacting al kyl am no- qui nol i ne

50 mg
50mg
82 mg

15 mg
200 mg

100.0 mg
104.7 mg
70.0 mg
10.0 mg
0.3 mg
12.0 mg
3.0 mg
300.0 mg

500 mg
ad 2000 mg

100 mg

300 mg
400 mg



[err] wherein R err] to Rerr] and R err] and R err] have the

significances given in claiml1l and Rsignifies a |eaving group, with
am nes of the formula HNR7RS8

wherein R7 and R8 have the significances given in claiml, or c)

reacting conpounds of forrmula | in whichéR err] to R err] as well as Rerr]

and R err] have the significances given in claiml and R7 and R8 signify
hydrogen or one of -them signifies hydgggpfsand the other signifies an al kyl

group with al kylating agents which are suitable for the al kylation of am no
gr oups,

1.  The use of aminoquinoline derivatives of the general
formula
RI
R3
R7
HN N
RZ L)
R9 R‘ n R8
SN 1
l Z
RIO N

wherein the symbols R? to R6 signify hydrogen or one or two
thereof signifies (signify) alkyl and the others signify
hydrogen, R7 and R8 signify alkyl, alkenyl or aralkyl or
together with the N atom signify pyrrolidine or piperidine,
optionally substituted by alky!, octahydroindole or 3-
azabicyclo[3,2,2]nonane andn =0 or 1 or

wherein the symbols R! and R3 signify tri- or tetramethyl-
ene, all remaining symbols to R6 signify hydrogen, n = O and
R7 and R8 have the above significances or

wherein the symbols R1 and R7 signify methylene or
dimethylene and n =1,

R1 and R7 signify di- or trimethylene and n = 0,

R3 and R7 signify di- or trimethylene and n = 1

R3 and R7 signify tri- or tetramethylene and n = O

RS and R7 signify tri- or tetramethylene and n = 1

R1 and RS signify di- or tri-methylene and n = 1, all
remaining substituents signify hydrogen, except R® which
signifies alkyl, alkeny! or alkynyl or

wherein the symbols R3 and RS signify tri- or tetra-
methylene and n = 1, all remaining substituents to R6
signify hydrogen and R7 and R8 signify alkyl, alkenyl or
aralkyl or together with the N atom signify pyrrolidine or

piperidine, optionally substituted by alkyl,
This is the replacement sheet
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and d) if desired, converting a basic conmpound of formula | into a
phar maceutically usable salt by neans of an acid. 12. Conpounds
according to claim10 for use as thera- peutically active substances.

13. Conpounds according to claim 10 for use as active substances agai nst
not only chloroquine-resistant mal ari a pathogens, but also

chl or oqui ne-sensitive nal ari a pat hogens.

51

RY signifies hydrogen or halogen and R10 signifies halogen
or trifluoromethyl,
as well as pharmaceutically acceptable salts of basic compounds
of general formula | for the manufacture of medicaments for the
control of not only chloroquine-resistant malaria pathogens, but
also chloroquine-sensitive malaria pathogens.

2.  The use of compounds of formula | according to claim
1 in which the symbols R1 to R6 signify hydrogen or one or two
thereof signifies (signify) alkyl and the others signify hydrogen,
R7 and R8 signify alkyl, alkenyl or aralkyl or together with the N
atom signify pyrrolidine or piperidine, optionally substituted by
alkyl, and n=0or 1.

3. The use of (S)-N2-(7-chloro-quinolin-4-yl)-N1,N1-
dimethyl-propane-1,2-diamine according to claim 2.

4, The use of (R)-N2-(7-chloro-quinolin-4-yl)-Nq,N1-
dimethyl-propane-1,2-diamine according to claim 2.

5.  The use of Ny-(7-chloro-quinolin-4-yl)-2,N2,N2-
trimethyl-propane-1,2-diamine according to claim 2.

6. The use of N3-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-
propane-1,3-diamine according to claim 2.

7. The use of (RS)-(7-chloro-quinoline-4-yl)-(1-methyl-
piperidine-3-yl)amine according to claim 2.

8. The use of (RS)-(7-chloro-quinolin-4-yl)-(1-methyl-
pyrrolidin-3-yl)-amine according to claim 2.

9. The use of (RS)-N2-(7-chloro-quinolin-4-yl)-N1,N1-
dimethyl-propane-1,2-diamine,

(RS)-N2-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-propane-

1,2-diamine,
O T Rement shee
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14. The use of conpounds according to claim1 O in the control of diseases
or in the inprovenent of health. 15. A nedi canent containing one or
nore conpounds according to claim 10 and a therapeutically inert excipient.
16. A nedicanent according to claiml1l 5 for the treatnment or prevention of
mal ari a. 48

(S)-N2-(7-chloro-quinolin-4-yl)-N,,N¢-diethyl-propane-
1,2-diamine,

(R)-N2-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-propane-
1,2-diamine,

(RS)-(7-chloro-quinolin-4-yl)-(1-methyl-2-pyrrolidin-1-
yl-ethyl)-amine,

N2-(7-chloro-quinolin-4-yl)-N1,Nq1-dimethyl-ethane-1,2-
diamine,

N2-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-ethane-1,2-
diamine,

N3-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-propane-1,3-
diamine,

(R)-N1-(7-chloro-quinolin-4-yl)—Nz,Nz-dimethyl-propane-
1,2-diamine,

(S)-N1-(7-chloro-quinolin-4-yl)-N2,N2-dimethyl-propane-
1,2-diamine and

(RS)-(7-chloro-quinolin-4-yl)-(1-methyi-pyrrolidin-2-yl-
methyl)-amine

according to claim 2.

10. Compounds of general formula | defined in claim 1,
except

N2-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-ethane-1,2-
diamine,

N2-(7-chloro-quinolin-4-yl)-N1,N;-diethyl-ethane-1,2-

diamine,
R

3V 0CT ag6
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Né-(7-chloro-quinolin-4-yl)-N1,N1-dimethyl-propane—1 3=
diamine,

N3-(7-chloro-quinolin-4-yl)-N1,N1-diethyl-propane-1,3-
diamine,

(7-chloro-quinolin-4-yl)-(2-piperidin-1-yl-ethyl)-amine,

(7-chloro-quinolin-4-yl)-[(1-ethyl-pyrrolidin-2-yl)-
methyl]-amine,

(7-chloro-quinolin-4-yl)-(1-methyl-pyrrolidin-2-yl-
methyl)-amine,

(7-chloro-quinolin-4-yl)-(1-methyl-piperidin-2-yl-
methyl)-amine and

(7-chloro-quinolin-4-yl)-(1-ethyl-piperidin-3-yi{)-amine.

11. A process for the manufacture of compounds according
to claim 10, which process comprises

a) reacting quinoline derivatives of the general formula

R
R9
S
I
-
R10 N

wherein R9 and R10 have the significances given in claim 1
and R signifies a leaving group,
with amino compounds of the general formula

Rl
RJ

This is the replacement sheet
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5 o
wherein the substituents R to R8 have the significances
given in claim 1,

or

b) reacting alkylamino-quinoline derivatives of the general
formula

IV

wherein R! to R6 and R® and R10 have the significances
given in claim 1 and R signifies a leaving group,
with amines of the formula

HNR7RS \'%

wherein R7 and R8 have the significances given in claim 1,
or

¢) reacting compounds of formula | in which R! to R® as well
as R9 and R10 have the significances given in claim 1 and R7 and
R8 signify hydrogen or one of them signifies hydrogen and the
other signifies an alkyl group with alkylating agents which are
suitable for the alkylation of amino groups, -
and

d) if desired, converting a basic compound of formula | into a
pharmaceutically usable salt by means of an acid.

12. Compounds according to claim 10 for use as thera-
peutically active substances.

13. Compounds according to claim 10 for use as active
substances against not only chloroquine-resistant malaria
pathogens, but also chloroquine-sensitive malaria pathogens.

* 4 L L} S *
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14. The use of compounds according to claim 10 in the
control of diseases or in the improvement of health.

15. A medicament containing one or more compounds
according to claim 10 and a therapeutically inert excipient.

16. A medicament according to claim 15 for the treatment
or prevention of malaria.

* c L M S *
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Abstract

Aminoquinoline derivatives for use against chloroquine-resistant and
chloroquine-sensgitive malaria pathogens

The present invention relates to novel aminoquinoline derivatives which have
an equally good effect not only against chloroquine-sensitive malaria
pathogens, but also against chloroquine resistant pathogens. The compounds,
describe in the present invention, exhibit no cross-resistants with chloroquine.
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