N, N -BI'S (QULNOLI N-4-YL)-DI AM NE DERI VATI VES, THEI R PREPARATI ON AND THEI R

USE AS ANTI MALARI ALS The invention is concerned with novel

N, N - bi s(PPHIH- 4-yl )-di ani ne derivatives of the general

10 wherein Rl signifies halogen or trifluoronethyl,
hydrogen or hal ogen, A signifies cyclohexane-1, 3- diyl,
2- et hyl -cycl ohexane- 1 , 3-diyl, cycl ohexane- 1-,4-diy|,

Rl

[err] signifies

di cycl ohexyl net hane- 4, 4' -diyl, cyclopentane-1 ,3-diyl, phenylene-1, 4,
phenyl ene-1, 3,  phenyl ene-1, 2, ethene-1,2- 15 diyl or ethyne-1,2-diyl
and n and mcan be the sane or different and signify 0, 1 or 2, as well as
- their pharmaceutically acceptable salts 1These novel conpounds have very

good activities against 20 not only chloroqui ne-sensitive,

but . al so agai nst
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10 wherein R! signifies halogen or trifluioromethyl, R2
~ signifies hydrogen or halogen, A signifies cyclohexane-1,3-
- diyl, 2-methyl-cyclohexane-1,3- -diyl, cyclohexane-1,4-diyl,
dicyclohexylmethane-4, 4’- dryl ‘cyclopentane-1,3-diyl,
phenylene-1,4, phenylene-1,3, phenylene-1,2, ethene-1,2-
15 diyl or ethyne-1,2-diyl and n and m can be the same or

different and signify O, 1 or 2,
as well as their pharmaceutically acceptable salts.

These novel compounds have very good activities against
20 not only chloroquine-sensitive, but also against chloroquine- |
resistant malaria pathogens. For this reason they are very well
suited for preventing malaria and for treating it, especially

where the pathogens are resistant to chloroquine.

% Objects of the present invention are the novel bis-quinoline
derivatives of general formula | as well as pharmaceutically
usable salts thereof per se and as pharmaceutically active
substances, the manufacture of these compounds and salts,
medicaments containing a compound of formula | or.a

30 pharmaceutically acceptable acid addition salt thereof, the
production of such medicaments and the use of the compounds of
formula | and their pharmaceutically acceptable salts in the
control or prevention of ilinesses, especially of malaria, and,

respectively, for the production of such medicaments.



- ami nonet hyl gy¢lopeptaner

2 In formula | [err] preferably signifies chlorine, A'preferably signifies
cycl ohexa s¢di Y|, 2-nethyl - cycl ohexane- 1, 3-di yl, cyclohexane- 1
L 4A-diyl 'cyci% exyl met hane- 4, 4' -di yl , cycl opent ane- 1, 3- di Y 1/EP95/02123
phenyl ene-1, 4, phenylene-1,3 or 5 pheﬁylene 1,2 and n and m preferably
signify 0 or 1. Cbnpounds of formula I in mhlch Rl signifies chlorlne A
signifies ethene-1

d d 1 I d 10
Particul arly pre'\nef‘?ré'ﬁu oh%gud!}g e bgk 'g‘é/%r?l@bgml%vz eBre erabl;
(7-Chl 0{ ﬁqltslg@dxfles4tyc)olﬁ€xéﬂ%-01hl3@dqu @ehethyiytyclohexane-1,3- dlyl |
~am none '
(7-chl oroéu%%@ﬁwm ﬁ '('} S%FXF!?&ﬁ’%W%‘“E’Eﬁ -4,4'-diyl,
ediyl, phenylene-1,4, phenylene-1,3 or
(7-chl oreqlt?ﬁgg yRng-y!2 a{n‘b‘ h7ard A" préferdbiysignify-0 or 1.

am nonet hy nzyl]-anin .
-trans-N, N - bi s-(7-chl oroqw nol i n-4-yl)-cycl ohexane-1 4 20 d| am ne,

ci s-N, N -bi s- ( TCompoungsi oﬁlfamm{all)myﬂitohekhrmgnlflesadﬂblanena
crs NN - D Sighifidd etheAdl 12141 “arid Jn %‘Hcycl gyl dre JisdT ne. 25

-trans-N, N odu R di am ne, o
ciscis-N, N PVQf% qd.- chl or oqui noI | n- 4 yl)-2-met hyI -. cycl ohexane 1, 3-di ami ne,
N, N - bi g9(7-chl or oqui nol i n-4-yl) - phenyl ene-1 , 3-di am ne, :

(C;SCEI yr olcj]:usngrl réﬂ e é]r ) ggf%¥eU§%F§g?ﬁ§%R$§ fi‘fa&%nei'gl fg"%nr\anei are:

am nonet hyl) - cycl ohexyl met hyl | - am ne,
(7- Chloroqumohn 4-yl)-[2-(7- chloroqumohn 4 yl-
aminomethyl)-benzyl]-amine,
15 (7-chloroquinolin-4-yl)-[3-(7- chloroqumohn 4-y|-
aminomethyl)-benzyl]-amine
(7-chloroquinolin-4-yl)-[4-(7- chloroqumolm 4-yl-
ammomethyl) benzyl]-amine,
_ £-trans-N, N' bis- (7 chloroqumolm 4-yl) cyclohexane 1,4-
20 diamine,
cis-N,N'- bis- (7- chloroqumolln 4-yl)-cyclohexane-1 4-
diamine,
cis-N, N' bxs-(7 chloroqumolln 4-yl)- cyclohexane 1 ,3-
diamine, '
-] -trans N N'-bis- ~(7- chloroqumolm 4-y|) cyclohexane 1, 3-
dtamme,
cis, cis-N,N'-bis- -(7- chloroqumolln 4-yl) -2- methyl-
cyclohexane-1,3-diamine,
N,N'-bis-(7- chloroqumohn 4-y|) phenylene -1,3-diamine,
0 cis-N,N'-bis-(7- chloroqumohn 4 yl) cyclopentane 1 3-
~ diamine, :
(7- chloroqumolm 4-yl)-[3- (7-chloroqumohn 4-yl-
aminomethy!)-cyclohexylmethyl]-amine, '
N,N*-bis(7- chloroqumolm-4 yl) dlcyclohexylmethane 4,4'-
% diamine and
N,N'-bis-(7-chloroquinolin-4-yl)-2-butene-1,4-diamine.



N , N -bi s(7-chl oroqui nol i n-4-yl)-dicycl ohexyl net hane-4, 4' - 35 di am ne and
N; N - bi s- ( %w6kméxgqui nol i n-4-yl ) - 2-but ene- 1, 4- di am ne. ,&?ﬁ@% $ The
npovel conpounds of formula | can be manufactured in accordance W i

i nvention by a) reacting a compound of°the general formula 5 [err]
wherein R1 and R2 have the significance set forth above and X signifies a

| eavi ng group, ith a dianmne o ein n,
and A have the SI f1& NEXR EOEQROWB# 9?398 5?%5%{{% sal t
t her eof, and dgcordénceswithdthe invention doy he corrpound.obt ained into a
pharmaceutically acceptable acid addition salt. 20 Bi s- qui nol i ne
derivatives of general fornula | are ctured acgqrding to variant a)
of the. process i nécco(ﬁéﬁé@gvﬁ mm%@una@aﬁh%ﬂwr?ggﬁmH a correspondi ng
conmpound o general formula 11 with the correspondi ng di am nes of general .
formula Ill. [err]-Di am no-o-xylXne, [err]-diam no-m xylene, [err] 25
di am no- p- xyl ene, .-tran® cycI ohgxane-1, 4-di am ne, cis-cyclo- hexane-1
, 4-di am ne, cis-cycl ohexang# -4 am ne,jy[err]-trans- cycl ohexane-1
,3-diam ne, cis,cis-2-neth clexaneq 3- di am ne,
phenyl ene-1, 3- d| am ne, ( gent ane- 1, 3-di am ne, 1 ,
, 3-bi s-(am norret hyl ) - cycl ohexane 4, 4" - di am no-di cycl ohexyl - 30 .net hane or
trans-2-butene- 1, wr(ljéraem 3 3!5)29 huas\/eed‘théosrlgn)ﬁc%lcg’set forth above and

X signifies a leaving group,
10 with a diamine of the general formula

H2N - (CH2)n - A - (CH2)m - NH2 I

wherem n, mand A have the significance set forth above,
15 or an acid addition salt thereof, and

b)  if desired, converting the compound obtained into a
pharmaceutically acceptable acid addition salt.

20 Bis-quinoline derlvatnves of general formula | are
- manufactured according to variant a) of the process in accordance
with the invention by reacting a corresponding compound of
general formula Il with the corresponding diamines of general
formula ll. o,o'-Diamino-o-xylene, «,o'-diamino-m-xylene, o,a'-
2 diamino-p-xylene, +-trans-cyclohexane-1,4-diamine, cis-cycio-
hexane-1,4-diamine, cis-cyclohexane-1,3-diamine, *-trans-
cyclohexane-1,3-diamine, - cis,cis-2-methyl-cyclohexane-1,3- _
diamine, phenylene-1,3-diamine, cis-cyclopentane-1,3-diamine,
~ 1,3-bis-(aminomethyl)-cyclohexane, 4,4'-diamino-dicyclohexyl-
3 methane or trans-2-butene-1,4-diamine can be used, for example,
as the diamine. In place of the free dlamlnes, their acid addition
salts can also be used. '

Suitable compounds of formula Il are, for example, 4,7-
& dichloroquinoline or 4-Chlor’o-7-trifluoromethyl-quinoline.



as the dianmine. In place of the free diamnes, their acid addition salts

can al so lwo s33gs7 Sui t abl e conpounds of forrrul a 11 are, forg, - 4,7
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35 di chl oroqui noline or 4-chloro-7-trifl uoromnet hyl - qui nol.i ne.
95/ 35287 4 The reaction is conveniently effected under a protective gas
atnmosphere in a tenperature range of 100- 200[err] .and in a solvent, with

h I, N hyl ' d' hanol
Cetont t111e nei e HeaFBionC R Eonlefierisll of %‘ft%? BREEF 9 Brotea 8RR 1 s
triethyl am %@"Pﬁ@h‘%ﬂ'@ﬂb? t%mééﬁ-trﬁoﬁﬁgﬁ/@ur hB0y2000€ ardinta sobent) al .
:/\Qtretnl ; ?e chﬁtrﬁ%énan Nahbtﬁill 2-gyarsliones N.Bﬁdd:rﬁé@h r gg%@?gﬁdg a
vary be?m%@%&%@ahb %ée%aatﬁge%%ﬂge‘:&wgﬁr &t -(EH?F rﬂf&?ﬁﬁﬁ%tﬁ# @al I y
accept abPe tafti@rydaminersuch msatciethylagine influences theaneadhions '
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nmet hanesul phoni.c cetic acl ecl al

15 physi o|QJaFE%‘F I8 § Rrgserce r%fsﬁ &@%rﬁ%ﬂlﬁ $HCNSas Conveni ent

sol vent s Mrwthytanwm:wequvedw Thiel pegction ViEMner caﬁWW@'etm@bhaEO'
|sopropanol @2%@%{4{ et her, NN-di nethyl- formam de or dioxan. 20 The
di am nes an quin é der| vatives which are required as starting materials

for prod®ss variant a) are comercial products or can be prepared according

to met hods knomwfcmerﬁﬁn"mﬁw Qnﬂﬁaﬁ%l:bﬁ lcailgea
derivatives ph.op doperal to ng to procgssa Cvcacﬁagnt |s@iffiﬁ%ueln%em 'on and

their
effected by adding an acid. "Hydrochloric acid, methanesulphonic =~ (
acid or acetic acid is especially preferred because of the |
15 physiological compatibility of the correspondihg salts.
Convenient solvents which are especially suitable are: water,
methanol, ethanol, isopropanol, dlethyl ether ‘N,N-dimethyl-
formamide or dioxan. :

2 The diamines and quinoline derivatives which are required
as starting materials for process variant a) are commercial
products or can be prepa_red according to methods known per se.

© As mentloned earlier, the bls-qumohne derivatives of
2% general formula lin accordance with the lnventlon and their
pharmaceutlcally usable salts’ have extremely valuable
pharmacologlcal propertles

_ The following Tables 1-3 show their actnvnty against not
3 only chIoroqume-resxstant ‘but also chloroqume-sensntlve
malaria  pathogens.

T. h the.
- Plasmodium falciparum in vitro

The preparatlons are tested on intraerythrocytary stages of
Plasmodium falc:parum from asynchronous cultures according to
the method of Desjardin et al. (Desjardins, R.E. et al: Quantitative _
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properties 8;[omﬁng Tables 1-3 show their activity agai &?g
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al : Quant i t atrnicrodilutionotéciingue. Antimicrob. Agents Chemother. 16, 710-

PCT/ EP95/ 021
sem aut omat e

¢ﬁ%??8pent of antimalarial activity in vitro by a
ﬁﬁ%?b odiTUti on techni que. Antinicrob. Agents Chenother. 16,

710- 718, (1979)). 5 "~ The culture medium consists of RPM 1640 with

the additign
serum (At).
host cell s.

of 25 HeVicdiRiEs, mediuny ¢onsistsl@F RBMI 116@0nwithnthed 105 human

Ao o pE. MACHEERS "5, HIANEECOR:, 1 08 RGP Iy EP iU,

4% [err] 93%gne 105 bumani seaemr@A %) i VmaniAlT ©yythrocytesarequses @sni ne t he
activity, thepas PRAAbHRIT ?é,giﬁbrwl %edt! cblfd. MetHY bapadivd gree,

pre-diluted in t

subsequent |y

€. Ccu rum

aintainesh ab79C 12N URAEPBETE P S6:02 1A %o S Neage over

6-7 stepsio Afamel A9% wmelgtive drumidityhe parasite culture (0. 7% parasitema in
2. 5% erythrocyte suspension) the test plates are incubated under the
conditions given above for 48 h - 72 Th

in order to determine trt]x'e ac?ivity, the preparations are
dissolved in dimethyl sulphoxide, pre-diluted in the culture
medium to a suitable starting concentration and subsequently
titrated-out on to 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 (ICsp) is calculated according to logit

regression analysis from the resulting dosage-activity curve.

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

Test method for the determination of ;hg' activity against

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,



parasite growh in the different preparation concentrations is 20

det er m negygigdadggl G- 3H] - hypoxant hi n i ncor poration conpared tl
control cultures on the same test platgs. The 50% growth in It on?{zerr]

i s cal cul ated accordi ng to l ogit regression analysis fromthe resulting
dosage-activity curve. The preparations are tested on at |east one
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|(|m|‘3(§/lct ed WS%’IQ nal ?Jrﬁli_cﬁf Phﬁrfgodl (%%}tber he| '}'&hu§e§"3 bi natH\ece 35
“ani mal s. 5Thplyyaobgcealt sahnelsuah ithad rtoooatanszloﬁzparasttlzedgr oups of 5 .

Content ( NAEHE ORI pEF fl V%?gdbb%ﬁ“i?@&ﬁﬁﬁéfv‘?&%%‘%é PABA cont ent

45 nyl kg) dptrayenaushy (moemtoc;he meice; ta beysreated: aadinte theo) the test
ani'mal s ar ecomfrob traitewi tIh Bhereared ucohEl anin(als reen palditerndier this there

uni oh 15 o RONTBRFerces Attt BRI thictie) ﬁﬁﬁhaﬁhﬁoﬁ@éﬁ@ e [ err)

par asi t ilgedR+3} andcmaesesreanmmalsmxe hatwsen daysstS@ndkidn i s injected
intravenously (i.v.) into the mce to be treated and into the control m ce.

In untreated control n| mal s th arasi tem a, hor mal reaches, 30:40% on t he
“third day after 'P%s“ Eances to $I§$§}e rﬂfetﬂ't?sﬁ’g’aﬁd éﬁlﬁ\’él@ngﬁ iBet ween '

days +5 anddisfilled water or in a mixture of 7% Tween 80, 3% alcohol (96%) (
and water. Usually, 0.25 ml of this solution or suspension is
15 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. '

20 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.  Suitable dilutions of the test substance can be
used to obtain an accurate titration of the activity.

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
(parasitemiea 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 EDsg or EDgg is determined mathematically by means

% of the JMP programme (nonlinear fit). The EDso (EDgg) 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.-



The substances to be tested are dissolved or suspended in di sti |l ed water
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of 5 zs 3.9 3.

= 6 3.8 6.4 5.2 4.8 3.0
7 10.7 o
'8 |77 61 61 63 1.6
9 [23.7 156 9.5 10.8 10.4
11 17.2 145 12.7 16.8 4.9
12 |11.6 19.4 26.3 13.7 17.8
13 |30.8 | |
Chloroauine] 7.6 12.2 11.3 14.2 8.0




chl ordqui ne-sensitive strains of the human- pat hogeneni c Pl asmodi um

fal ci par ugd val ues in ng/ n1) St rai n designation Exarrpl e NF54 FCHoC2

HB3 RFMEF3 R%%% 10.2 6. §6 5 3 6 2 3 PGUERSS/IgIZy 7. g -
13.3 3 96 12.7 4.6. 125 74 3.6 33 3.3 1.6 5 ;
2.6 3.9 3.4 2.3 6 52 4.8  3.07 10.7 8
7.7 6.1 8, 10,4 11 17.2

10
14.5 12.7 thg"% 2 3’%“3 1’9335'-‘&#6“1‘6"’49 f?é é’e gsowth,inhibition of3p. g
Chl or ogui nechiloquiinetredistant istrains 8f0Othe Mimen-patitggdnicl e 2. Val ue

el Do R 6 B YT AR A B

strains of the human- pat rumjerr] sin
ng/m) and ?M@ragﬁuesmvaalugsaf@ resistantastraing @rﬂdr avesagetvaluesifos and

aver age ‘eal sensitive Stradisids ¥enfddstir8fmeit af%%%traﬁﬁﬁntogfa rd§ Sirl ance

t owar ds thegéﬁq:n% SYES tan . r.esi sta%?( sndex ). Strain designa |on Exarrpl e
RFCF3 |t QF Lo \/@ lsfé§ ‘Resi stance index 1 4.7
6.9 6.9 5.8 7.0 : 0.9 2 - 26.3 19.015.8,170100.0
13.9 17.0 . 2. 8 ' _

Strain designation .
Example [RFCF3 ItG2F6 Indo K1 W2 7G8 W2 Mef Resistance

. o a1 index
1 54 47 6.9 69 58 70 4.9 0.9
2 26.3 19.0 15.8 17.0 100.013.9 17.0 | 28
3. 57 79 29 91 50 68 97 0.7 (
4 95 53 6.0 11.6 131 28 70 | 2.1
5 51 6.8 44 77 48 90 6.5 |. 2.1
6 42 41 30 44 40 38 76 | 1.0
7 | 10.5 -
8 46 64 64 88 56 94 91 | 13
9 12.5 129 7.7 17.1 121 171 12.1 0.9

11 14.1 11.6 14.4 17.8 9.9 20.5 15.9 1.1
12 7.2 13.3 13.7 13.0 250 17.1 21.6 0.9
13 18.1 |
‘|chioroguinel 130.0 68.0 52.0 114.0 123.0 81.0 79.0 8.7




57 7.9 2.9 9.1 50 6.8 9.7 0.7 4 9.5 5.3
1.6 WO9knsik78 7.0 - 2.15 5.1 6.8 4. 4cr/pbsn2zidss
6.5 216 - 4.2 4.9 3.0 44 40 3.8 7.6

7 | 10.5 8 4.6 6.4 6.4 88 56 9.4
1.3 9 12.5 "12.9 7.7 17.1 12.1 17.1 12.1 0.9

1% 5 131471- isﬁblé 34 Activity mefsdredth VivdSadainst Plasmddibmi2berghei. 2

0 .2504.7,1. 1, 6. . , S o
Chl or ogui ne ﬁ(w%g%% %’2'50%1%37%‘:?5?%3#8 ‘d?é‘."ﬁ redu.c"clong; f]te_r WO
95/ 35287 single, perorally (po) or subcutaneously (sc) auministesed2dose ®fTabl e
3: Activity i | 40, i . ggwqgi ' o | afle. G %is
t he percent al‘maﬁga td? t/éaétrse‘gs(?tairﬂrgﬁ’(;@fter sitqulg]l g,ﬂweggﬁlgrgﬁﬁ;ﬂa? 0) or ’
subcutaneé”usgs @@Feéﬂfii s¢: of J@SIAWPIANES ny/ kg of test substance; [err]

Is the effective perorally 5 adm nistered dose of test substance Exanple

1

1
.

ROOO

3
6
9
1
9
1

18.1

o0 10| Saeilt T o W) Te% Begp [EdsoEe | gY g9
99.9 2.5-4 mg/kapo mg/kg. sc5 | mag/kg $8.0 99.9
é'5 6 6&098‘0 m%sg@. 9 953;93; 7 839(7).0 99.0
' 2 87.0 - 99.0 _ _
3 99.9 - 99.9 2.5
4 73.0 - 37.0 :
5 98.0 99.9 1.5
6 98.0 ~99.9 1.7
7 97.0 99.0
8 66.0 _67.0
9 . ~ 86.0 83.0
11 28.0 99.6
Chloroquine 99.9 99.9 2.0

The compdunds of formula | and the pharmaceutically
| acceptable acid addition salts of the ¢ompounds of formula | can
10 be used as medicaments, e.g. in the form of pharmaceutical

preparations. The pharmaceutical preparations can be _

administered orally, e.g. in the form of tablets, coated tablets,

dragées, hard and soft gelatine capsules, solutions, emulsions or

suspensions. The administration can, however, also be effected
15 rectally, e.g. in the form of suppositories, or parenterally, e.g. in

the form of injection solutions. -

_ The compounds of formula | and the pharmaceutically

acceptable acid addition salts of the compounds of formula | can
20 be processed with pharmaceutically inert, inorganic or organic

carriers for the production of pharmaceutical preparations.

Lactose, corn starch or derivatives thereof, talc, stearic acid or

its salts and the like can be used, for example, as such carriers

for tablets, coated tablets, dragées and hard gelatine capsules.
%5 Suitable carriers for soft gelatine capsules are, for example,



11 28.0 99.6 Chloroquine  99.9 99.9

2.0 The owoeeyeds of fornula | and the pharmaceutically accl,g._%ﬂg I d
addition salts of the conpounds of fargula | can 10 be used as ‘L"%Zﬂg

medi canents, e.g. in the form of pharmaceutical prepar atlons The
pharmaceutical preparations can be admnistered orally,: in the form of

ol uti ons. VemgtabBofsy witdi fs, Jr- 8l hd SR hﬁ%ﬁ%"fﬂéﬁé@er al s0
be ef f ect edikas Depending onethe natureeof &hmaﬁtl\@m@n&edlentw carriers
parenteral b)‘e RoWeve?, WsBallgr i@ 1réd1h|?0ttﬁe0&a§é'b'f gz}fg Oqeiaﬂneormounds of

f la | t abl | t f th
Corpounds EABRUlSe.| SUANE sbviocs e AL s euchion, at oL Any”  pert

~inorganisc syrupgares foarexampid,owater pobebls; lgbycexfolplvegmable iodls!’

A .
DB or | 0 2nd HAEIARE: StAHR. eg@*@;fggggﬁgsvﬁ.éﬁgo for G tare?ir ers
for tabl et Batualt@E hargeaed, oilsagvaxesanfatsar semidliquidhor diguid es.

Sui t abl e cpb(ydggsaﬁd)rthgome gel atine capsul es are, for exanple, V\D
95/ 35287 PCT/ EP95/ 02123 10

vegetable oils, waxes, fats, sem-solid and |iquid polyols and the I|ike.
Dependi¥g on thTEheaphaHnaCeutleahpmparatlmsmamtn'meouer| eontaine, however,

usual | y 1 eaHbeddaitivds)® Oﬁﬁfcﬁh?érssoéi%lgiﬁ&@%”Ei/véf’tﬁﬁgoﬁﬁe ngy) table carriers

for the pr tj,on o ons a 'S ar e exanpl e, water
pol yol s, g¢f $'3|er5veiy&%ﬁr@r§r I%&Qﬁﬁﬂt e IaVQéantﬁu ﬁalﬂse?@ér\ﬁré/ﬂ@ﬂfor

supposi t or thee agsmotitopressurg) ebuffafsw@datdm hayetrisedr dintioxidanes., fats,
sem -1 qui ‘f‘h@f{ ééﬁ“élgop%x{’élﬁ 8ol 6%# Lth@rapeu‘clcally valuable

15 substances.

Medicaments containing a compound of formula | or a
pharmaceutically acceptable acid addition salt thereof and a -
therapeutically inert carrier are also an object of the present

20 invention, as is a process for their manufacture which comprises
bringing one -or more compounds of formula | and/or
pharmaceutlcally acceptable acid addition salts thereof and, if
desired, one or more other thereapeutlcally valuable substances
into a galenical admmlstratlon form together wuth one or more

%5 therapeutlcally mert carriers, |

In accordance with the invention compounds of general
formula | as well as their pharmaceutlcally acceptable acid
o addition salts can be used for the treatment or preventnon of
' % malaria and, respectively, for the production of correspondmg
medicaments. ' The dosage can vary within wide limits and will,
of course, be fitted to the individual réquirements in each
partlcular case. In the case of oral admlmstratlon the dosage
lies in a range of about 10 mg to about 2.5 g per day ofa
33 compound of general formula | or the correspondmg amount of a_
pharmaceuticaily acceptable acid addition salt thereof, although
the upper limit can also be exceeded when this is found to be
indicated.



10 The pharnmaceutical preparations can, noreover, contain

preservati weeos/gsRpbi | i zers, stabilizers, -wetting agents, emlgidpbfpriass
syeet eners, colorants, flavorants, saltg for varying the osnmptic pressure,
buffers, coating agents or antioxidants. They can al so contain still other
t herapeutical ly val uabl e 15 substances. Medicanents contai ning a conpound
of formula | or a pharnaceutlcally acceptabl e acid addition salt thereof

and a therapeutlcal I %ccnert carrier are also an Obj ect of the present 20
invention, as is éallowing Exa@mplesnuvhichuillustrats, thenpreseat bringi ng

2di 11 on sal f‘“’?ﬁé‘?ﬁ?‘ﬁf i oY intended "ﬁ“@“@nﬁfgb‘”’“‘ R cal |y
val uabl e sub?ﬁa%EeT%e% Gl gWe@aF' g@ﬂrﬁggﬁ%ﬂ"@n f(nemzt *E@ ﬁan th one
or nore 2% t NMRuyspectralwere measuredr akmeom rtemperatane;e chienticahshifts/ent i on
conmpounds of m Fﬁmt hei r pharnmaceutically acceptable
acid add|t|0r81 sa ?Eg}negw%g’tg%?m t? eat nent or preévention of 30

mal ari a and, respectively, for the production of .correspondi ng nedi canments.
The dosage can vary within wide |imggamplevi ||, of course, be fitted to
the individual requirenents in each particular case. In the case of oral
adm ni stration the dosage lies in a range of about 10 ng to about 2.5 g per
day of a B5 {Zn@blombauingdinedaly] |7 achl@iro g uia of ify-de pim@- arount of a
phar naceutlcﬁd%ﬁg%w addltlon salt ther eof , although t he upper
limt can als this is found to be indicat ed. WO

95/ 35287 11

2.67 g of 4,7-dichloroquinoline, 1.47 g of «,a'-diamino-o-xylene
dihydrochloride and 3.8 mi of triethylamine are reacted at 140°C
15 under argon for S hours.. After cooling 100 mi of 2N NaOH and
100 ml of ethyl acetate are added, a small amount (0.68 g) of
insoluble crystalline product is filtered off and the organic phase
is separated. The residue remaining after evaporation of the
solvent is combined with the filtered-off crystals and recrystal-
20 lized from 25 ml of methanol. There is obtained 0.45 g of the
amine as a colourless product which is dissolved in. 5 ml of hot
methanol. The dimethanesulphonate crystallizes out after the
addition of 0.13 mil of methanesulphonic acid. There is obtamed
0.56 g, m.p.: > 250¢°C. '

o |
Elementary analysis: CagH20Cl2N4 .2(CH3SO3H).0.5 H.0
Calculated:: C 51.35%, H 4.39%, Cl 10.64%, N 8.40%, S 9.62%
Found: . C 51.14%, H 4.32%, Cl 10.68%, N 8.20%, S 9.64%
0

3 3.96 g of 4,7-dichloroquinoline and 1.36 g of a,a'-diamino-m-
xylene are reacted at 140°C in 4 g of phenol under argon for
24 hours. After cooling the mixture is treated with 20 ml of
ethyl acetate and 30 ml of water and adjusted to pH 1 by adding a



In the foll ow ng Exanpl es, which illustrate the present invention but are
~not inten%_;{ mt its scope in any manner, all tenperatures are given
i n degrees SI us The 250 [err] 5 spectra wer e measur

tenperature; chenical shifts 8(ppm) refative to [err](TM5) = 0.0 ppm
Example 1 10 (7-Chl oroqw nolrn 4-yl)-[2- (7 chl eroqui nol i n- 4- yI am no-

met hyl ) - benz am ne of 4 l.II nol. i, n 1.47

[err]y 21. am-’d’éah) -ameune Qfl Fl? %‘EWPB??‘%@“& $crﬁc' Q{P?eﬁrﬂﬂqﬁ% ne are

re%:t eddat WHiRBCtASrebyl erystallizes outs |ﬂcfdtsred6~fdférundnn sugtmgnﬂ of 2N

NaOH and 1 bt

I nsol ubl e %&g}%ﬁq ﬁtaﬁrooaﬁct ?l@?ﬂg?gr%’gﬂloﬁ(? an t e org n| C pﬁgg% S

separ at ed. SEparated anystalliae aminesis suspeagedain 89 onl fc0sN RGE |

conbi neds wi :fbhséadtéaﬁﬂ%a'tﬁ% thal addi®ion aed from 25
iy b*ﬁ@uéhtli o°9oRitlo y

ohi ch i GiSaREbA7I% Bt A ndl Ofcthe v IreR B erd Bl e . °d“°’f

crystalli zammutoaling;rmtme>2($(ﬁ°ﬂ on of 0.13 nl of nethanesul phonic acid.
There is obtained 0.56 g, mp.: > 250[err]. El enentary analysis: [err]

Cal cul at ed: C 51. 35% 3 % N 8.40% S 9.62% Found:
C51.1 4% Blementory @na&ﬁ%séa 3 I&Wé@é‘@%% 30
(7tﬁh: ;)rml;qttmehlateﬁ‘yl é5[@56 750960 Ho4.40%) Ch25:37 %N 11018%d . 36 y
met hy e am ne n go
[err]-diam r%%ﬂrh xyl ene aieggégd&@ehﬁ%?%()?legsw’Ejggaﬁéhenol under
argon for 24 hours. After cooling the mxture is treated wth 20 m of
ethyl acet dHRNMRINSOMEO-af, 3¢ppM)a3d38disy ZHHIOTR . 794, i ye &

Hz), 6.58 (d, 2H, J = 7.5 Hz), 7.24 (s, 1H), 7.37 (m, 3H), 7.69 (dd,

15 2H,J=2.5and 9 Hz), 8.04 (d, 2H, J = 2.5 Hz), 8.38(d, 2H,J=7.5
Hz), 8.59 (d, 2H, J = 9 Hz), 10.23 (t, 2H, J = 6Hz). - |

2.9 g of 4,7-dichloroquinoline, 1 g of «,a'-diamino-p-xylene and
1.3 g of triethylamine are reacted at 120°C in. 10 -ml of ethoxy-

25 ethanol under argon for 16 hrs. After cooling 40 ml of water and

40 ml of ethyl acetate are added and the mixture is adjusted to

pH 1 by means of concentrated hydrochloric:acid. The product -
which thereby separates is triturated in 150 mi of 2N NaOH with
the addition of 100 ml of ethyl acetate, 0.8 g of crystalline

30 amine being obtained. 0.84 g of crystalline dihydrochloride, m.p.:
>2500C, is obtained therefrom by boiling in 15 mi of 1N HCl and
10 ml of ethanol. - : - :

Elementary analysis: CzgH20Cl2N4.2HCI
3% Calculated:: - C 58.67%, H 4.17%, Cl 26.64%, N 10.53%
Found: C 56.40%, H 4.22%, Cl 26.93%, N 10.38%



WD 95/ 35287 12 smal | amount of concentrated hydrochloric acid. The product
whi ch ther qltyospdsygt al 1 i zes out is filtered off under suctiong gf)ﬁﬁsﬂ? rat ed
in 200 mM of 2N NaOH and 50 nl of ethy gacetate. The separated crystalline
amne is suspended irn 80 m of O 5N HOJ™5 and brought into solution on a
steam.bath by the addition of ‘ethanol (75 m). 3.14°g of the

analysis: [ e bSO tn. & (Perd a8 (s, 503 & 2. o7 R0 " o

EI(\)/g(n)dd Hz),7 .26 &N H) 7‘:233&@(1 @H, %-m%ﬂdWW)BWHEE(dEHZ]ZH,I\l(\SRS%n : 4 on
J =7 [e”] ﬁg)’%1(53(§52|(15_1 ﬁ%ﬁ%ﬁns'ﬁg @ égg (dg H?LE 2H, )J’: 2.5 éna 9

Hz) 804(d 2H, :25Hz) 8.38 (d, 2H, J =7.5 Hz), 8.59 (d, 2H, J =9
Hz), 10.23 (t, 2H, J 6Hz) . -Exanpl e 4 o _

. (7-Chl or oqui noIin-4-yI) [4 (7-chl oroqurnoltn-4-yl -am no-
‘nmet hyl)-benzyl]-amne 2.9 g of 4,7- dICh| oroqur noIrne 1 g of
[err] -di ami ne-{ra NN" o ‘ : Alohexane-dd4at 1 20[err]
in10mn of%ﬁgﬁ@- 25 et hanol under argon for 16 hrs After cooling 40
m of water “m of ethyl acetate are added and the nixture is :
adjusted to pH 1 by neans of concentrated hydrochloric acid. The product

whi ch { hapebAnaiemisly Lo Example 3t iomre 280 b d-taisoftiohexanehe

bt i ned. 0. b gt f?i‘% Fochabhis @rﬁﬂ?f%‘iu'}‘ﬁl'@é'*f@%ggf? s e
obt ai ned the¢btalnadb2 goof ithe dmyﬂrachiorade,lclmlesm@rystais diomet hanol .

El t ,_ t ed: C58.67% H4.17% d
; G_Ggf& ary 13#@5@.56: wheérlm?é >oy o at e 0 0

15 Elementary analysis: C,4H22Cl2N4.2HC! :
Calculated:: = € 56.49%, H 4.74%, C1 27.79%, N 10. 98%
Found: C 56.51%, H 4.63%, Cl 28.03%, N 10.98%

The dihydrochloride, t:olour_iess crystals from methanol-water,
m.p.: >260¢°C, is obtained analogously to Example 3 from cis-
25 cyclohexane-1,4-diamine and 4,7-dichloroquinoline.

Elementary analysis: Cz4Hz2ClzN4.2HCI
Calculated:: C 56.49%, H 4.74%, Cl 27.79%, N 10.98%
Found: C 56.76%, H 4.73%, C! 27.57%, N 10.83%

TH-NMR in DMSO-dg:5(ppm): 1.86 (m, 4H); 2.00 (m, 4H); 3.81 (m,
2H); 6.63 (d, 2H); 7.14 (d, 2H); 7.50 (dd, 2H); 7.82 (d, 2H); 8.44 (d,
2H): 8.48 (d, 2H).



Found: | C 56.40% H 4.22% d 26.93% N 10.38% WD 95/ 35287 13

err] H NVigd 94O d6 [err ): 4.57 (s, 4H), 5.54 (d, P H
[7.26](s,N13'$|)95, 7.56 (dEj 2L (pgrr) anql§9 |(42) ;?.75 (d, (2H ggmg’ﬂ’zz;’ 8. 123

(d, 2H, J = 7.5 Hz), 8.23 (d, 2H, J
Example 4 +-trans-N, N -Bis-(7- chlorqu|noI|n 4-yl)-cycl chexane- 1, 4- di am ne

10 Anal ogously to Exanple 3, frompg, -trans-cycl ohexane-
1,4-diamne and 7.92 g of 4,7- dlchlé#éﬁkﬂhéglne there are obtained 2 g of

t he dlhydrochlorlde col ourl ess crystals fronlnethanol -water, mp.:
>250[ err]. b AL ¥ > oo R 5 6
a 27.79% N = ’ - /]
Exanpl e 5 ci s- N. N - Bis- (7 chlorqu|noI|n 4- yI) cyclohexane 1 4-di am ne The
di hygr ochl’ 323(22 g ofl cig-dyxsichexare-d), 3-diaminerand 80 .5vgt of ,4,M-p. : >230[ err],
|sota|ne (%) Y |amne
and 4, 7-di ?@Fér&&%h#e%réx@%#gr #aﬁiP o f“fm? ']‘H' SRy
56.49% H zmmd one xmdenargon Fossddrbongs. After coglleg insojuble 4. 73% CI |
317 57‘;/0 8? Jﬁ:a&g%ﬁ@s ¥ilke MR dfp BB Hieratk( RPTreateBwithl 660 me. 08 ( r2n
8H214 (d, 2,(_9 '?Eg. 6Eﬁeéwara{:_gd crudé ;Srdduc'%) is intPSabcsd iftd 'ado B ¢ ";
10 of water and 100 ml of glacial acetic acid. The mixture is
extracted three times with 200 ml of .ethyl acetate each time
and then adjusted to pH 12 by the addition of 600 mil of 2N NaOH.
The separated crystalline diamine is recrystallized .from 270 mi ‘
of dimethylformamide, 20.1 g of pure product being obtained. -
15 This is converted into the dimethanesulphonate in 200 ml of
boiling acetonitrile with 6.4 ml of methanesulphonic acid.
19.5 g of colourless crystalline salt, m.p.: > 250°C, are obtamed

Elementary analysis: Ca4H22Cl2N4.2(CH3SO3H)
20 Calculated::  C 49.60%, H 4.80%, Cl 11.26%, N 8.90%, S 10.18%
Found: C 49.50%, H 5.00%, CI-1-1,3_4%, N 8.77%,510.21% .

"H-NMR in DMSO-dg +D;0,5(ppm): 1.6 -2.45 (muitiple m, 8H), 2.52

(s, 6H), 4.15 (m, 2H), 7.08 (d, 2H, J = 7.5 Hz), 7.76 (dd, 2H, J =2
% and 8.5 Hz), 7.94 (d, 2H, J = 2 Hz), 8.46 (d, 2H, J = 7.5 Hz), 8.56 (d,

2H,J=8.5Hz |

Analogously to Example 6, from 8.5 g of #-trans-cyclohexane- -
1,3-diamine bis-trifluoroacetate, 10.1 g of triethylamine and
3 9.9 g of 4,7-dichloroquinoline there are obtained 1.6 g of pure
diamine. This is dissolved in 16 ml of hot isopropanol. The
dihydrochloride crystallizes out after the addition of 1.6 mi of



14 Exanple 6 cis-N. N -Bis-(7-chl oroqui nol i n-4-yl) -cycl ohexane- 1, 3-di am ne 5
23.2 g of s{,(i-c’iscl ohexane-1, 3-di am ne and 80.5 g of 4,7- dichl-oroquinoline
are reacted At ¥%h[err] in 400 m of thyl -2- pyrrolidon& 0243%0n
for 24 hours. After cooling insoluble erial is filtered off and the
filtrate is treated with 600 m of water. The separated crude product is

I ntroduced into 400 m 10 of water and ;ngio of cetic acid. The
mxture is efBNcisepropanelic inystroghlafic@g! biodetglﬁ @NI &@Seach tine and
then adj ust e¢rystallizatd ¢ bbeaingdi hox sRFBY M of 2N NaCH The separat ed
crystalline diamne is recrystall I zed from 270 m of dimethylformam de,

20.1 g of pure product being obtained. 15 This is converted |G_no t he
di met hanesul pHdﬁMRdeMS@edcT*DZD Hepm)ig géeﬂéfﬁﬁﬂrmb SHY; 224 -rrzHarf

rrethanesulgahqns (@) 1?0"2 HCPLOPE fSY, PIAST |2H6J%’12’[
L S R R A

5.00% C 11935%2)1\18 77% S 10.21% [err]HNVR in DMSO:d6 +[err](ppm): 1. 6'
-2.45 (multiple m 8H), 2.52 (s, 6H), 4.15-(m 2H), 7.08 (d, 2H, J = 7.5
Hz), 7.76 (dd, 2H, J =2 25 and 8.5 Hz), 7.94 (d, 2H, J = 2 Hz), 8.46 (d,

2H, J = 7.5 Hz), 8.56 (d, 2H, J = 8.ExampleBple 7 30
+-trans- Nyg\N' - Bi s- (7- chl oroqui nol i n-4-yl)-cycl ohexane-1 . 3- diam ne
Anal ogously to Exa L& § f .5 0 of I:tr clhﬁx : I xdlnam ne

bis-trifl uor ceeet .
4, 7-di chl orodyindj_ammghere are obtal ned 1.6 g of pure dianine. This is
di ssolved in 16 m of hot isopropanol. The

Analogously to Example 3, from 3.36 of cis,cis-2-methyl-

15 cyclohexane-1,3-diamine dihydrochloride, 10.38 g of 4,7-
dichloroquinoline and 5.3 g of triethylamine there are obtained
1.23 g of pure diamine. From a hot solution in 10 mi of glacial
acetic acid there crystallize, after the addition of 0.7 ml of
methanesulphonic acid, 1.23 g of colourless dimethanesulphonate

2 which is recrystallized from methanol; m.p.: >250°C.

Elementary analysis: CasH24Cl2N4.2(CH3SO3H) | _ '
Calculated:: C 50.39%, H 5.01%, Cl 11.02%, N 8.71%, S 09.96%
Found: - €50.28%, H 4.97%, Cl 11.11%, N 8.53%, S 10.03%

"H-NMR in DMSO-dg,5(ppm): 0.90 (d, 3H, J = 6 Hz), 1.5 - 2.2
(multiple m, 6H), 2.44 (s, 6H), 2.64 (m, 1H), 4.402 (m, 2H), 7.44 (d,
2H, J = 8 Hz), 7.80 (dd, 2H, J = 2 and 9.5 Hz), 7.97 (d, 2H, J = 2 Hz),
8.62 (d, 2H, J = 8 Hz), 8.80 (d, 2H, J = 95Hz) 8.87 (d, 2H, J =8

0 Hz), 13.9 (brelt 2H).

0.54 g of phenylene-1,3-diamine and 2 g of 4,7-dichloro-quinoline
are dissolved in 20 mi of 1-methyl-2-pyrrolidone and heated to
140°C while stirring for 16 hours. After cooling the reaction



di hydrochl oride crystallizes out after the addition of 1.6 ml of 15 4. 8N

| sopr opanwia 9s/3s383r ochl oric acid. 1.04 g of colourless crys':ghl,%g% _
obtai ned, mp.: >2500. [err]H NVR in RSO d[err] +[err](pp 4? road
m 6H), 2.24 (m 2H), 5 4.52 (m 2H), 7.02 (d, 2H, J = 7.5 Hz), 778(dd
_2HJ=2und95Hz)802(d 2HJ=2Hz)855(d 2HJ-75Hz)

8.86 (d, 2H
cis.cis-N Nsoélt%’?% oro g@é fglyl aceF%te] j%?(%arlls -Wq'cg di am ne
Anal ogous| y thereby sgparate & AL pBdET S recrystaliized

cycl ohexanefrom- HChsatmadedimﬂemérh@ir solrtioH. 3ﬂ1geOis 6biaméld3|® progei nol i ne
and 5. 3 g ofnhr&?té%bam ne there are obtained 1.23 g of pure diamne. From
a hot soluti® of glacial acetic acid there crystallize, after the
addltlon Sof 0.7 ml of nethanesul phonic acid, 1.23 g of . colourless

di met hanesug 2 € zed from net hanol; m p.
Rt Qnalgf?is (oA eam ﬁﬁid@)

250 | 39% H 5 01% O
11 0[20e/;r] eC alcia HEGE oot aTnL7% %@gé% N1, '38% ‘3111 1% N
8.53% S 10F0@1€!25 [ er r] HQUSR.08%HVEB:604, & 27999, N 00990%I, 3H, J = 6
Hz), 1.5 - 2.2 (multiple m 6H), 2.44 (s, 6H), 2.64 (rn 1 H), 4 402 (m

2H). 7.44 oH J = 8 Hz), 7.80 (dd, 2H,_J = 2 and d, 2H,
JH): 2 HAP, (gHa“iMBdn %OJdgsddm) (1308064 RHY%H. 511a(rld¢5a BHBW 5%(57 (((j oH, J
= 830 He)  TH); R.AD(SITH); 2400 @AEHY, ©10 (d, 2H); 8.63 (d, 2H); 8.78 (¢ -

' - 2H); 10.92 (s, 2H).

3.6 g of pure dlamme are obtained from 2.62 g of us-cyclo-
pentane-1,3- dlamme, 4 g of 4 7-d|chloroqumohne and 2 g of
20 triethylamine analogously to Example 6. 2.5 g of di-methane-
~ sulphonate, m.p.: >259°C, crystallize from a solution of 2 g of the
base in 20- mi of glacial acetic acid upon adding 0.5 mi of
methanesulphonic acid and 20 ml of diethyl ether.

%5 Eleméntary analysis: Ca3H20Cl2N4.2(CH3SO5H) |
Calculated:: -  C 48.78%, H 4.59%, Cl 11.52%, N 9.10%, S 10.42%
Found: C 48.62%, H 4.37%, C1 11.13%, N 8.86%, S 10.23%

"H-NMR in DMSO-de,5(ppm): 1.95-2.3 (muiltiple m, 5H), 2.39 (s, 6H),

% 2.85(m, 1H), 4.42 (m, 2H), 7.01 (d, 2H, J = 7.5 Hz), 7.81(dd, 2H, J =
2 and 9 Hz), 7.97 (d, 2H, J = 2 Hz), 8.62 (d, 2H, J = 7.5 Hz), 8.74 (d,
2H, J = 9 Hz), 9.16 (d, 2H, J 8 Hz), 13 87 (broad, 2H).



N. N - Bi s- (7-chl oroqui noli n-4-yl)-phenyl ene-1, 3-di anm ne 35 0.54 g of

phenyl ene 9(1 3ga.ne and 2 g of 4,7-dichloro-quinoline are dissolved in 20
of 1- matlﬂ& E%‘grrol i done and heated_to 140[err] while stifGHFRPSIOBIBL 6

hours .After cooling the reaction WO 85/ 35287 16 sol ution i s added to 60

m of ethyl acetate. The crystals which thereby separate are filtered off

under suction and recrystalli zed from HO -sat urated net hanol sol ution.

There is obtained 0.77 g: mp. >280§ﬂmpﬁ_ﬂenent ary analysis: [err]

Calculated:: C57.17% H3.60% O 28.12% N1 1.1 1 % Found: C
7.08% H Yoy, 27, 98%. N, 10,902 HNVR L0 DYEQ 46, . 7.04

(5d ngﬁ- 5 1A OE0Q. inolig 4Dy §=(2cllorod : d-dRuaf P ;. 100(d
2H) ;8. 63 (d.meshyiBcyaighexmetdiamine 2+ Exanpl & 10 15

cis-N. N -Bgs-(7-chl oroqui noI|n 4-yl) - cyclopentane 1.3-dianine 3.6 g of pure
dlamneareo ned rom 2. 62 | S-C et 3-di am 4 g of
4,7-dichloro Fa@ )ért@ Bxg ezQI) ?Eqmei{ﬁylgaﬁ Eﬁ igm?’ettBYQXarrpl e
6. 2.5 9 of diydiohéxarre, 27.9hgnef e, 7-dichlorogGimolink. andy8@ g &f froma
solution o C addi ng '
m of met han&&%&%@%?ﬁgré%% BB}«??’&FpéagtﬁyP? &Iyéﬁamgé d htary
anal ysi s: [ erThisdsl converted:in 1Z54nl7ef,methanobsisiog 419 smq0fN 9.1 0% S
10.42% 19 methanesulphonic acid into the di-methanesulphonate which is
recrystallized from 43 mi of water, 17 ml of acetone and
175 ml of diethyl ether. There are obtained 5.6 g of colourless
crystalline product, m.p.: 92-95°C.

15 Elementary analysis: CogH26Cl2N4.2.2(CH3SO3H)
Calculated:: C 50.05%, H 5.18%, Cl 10.48%, N 8.28%, S 10.42%
Found: C 50.15%, H 5.36%, Cl 10.70%, N 8.34%, S 10.16%

6.3 g of colourless, é:rystalline dihydrochloride, m.p.: >250°C, are
25 obtained from 4.2 g of 4,4'-diaminodicyclohexyimethane and
7.92 g of 4,7-dichloroquinoline.

Elementary analysis: Cs1H34ClzN4.2HCLO.5H,0
Calculated:: C 59.62%, H 6.13%, Cl 22.71%, N 8.97%
20 Found: € 59.60%, H 5.86%, Cl 23.22%, N 9.05%

in analogy to Example 6, from 1.6 g of trans-2-butene-1,4- |
diamine dihydrochloride, 4 g of 4,7-dichloroquinoline and 4 g of
triethylamine there are obtained 1.5 g of the base. This is



Found: C 48.62% H 4.37% O 11.13% N 8.86% S 10. 23%[err]H—NIVR
in DVBO-d &Brs ppm: 1.95-2.3 (nultiple m 5H), 2.39 (s, i Ioa 85(m

1H, 4.4 , 7.01 (d, 2H, J-¥5H2)781(dd 2HP
Hz),797(d 2HJ=2Hz)862d§ J= 7.5 Hz), 8.74 (d, 2HJ:9
Hz), 9.16 (d, 2H, J = 8 Hz) 13. 87 (broad 2H) . V\D 95/ 35287 17 Exanpl e
11 (7-Chl oroquinolin-4-yl)-[3-(7-chloroguinolin-4-yl-am no-

met hyl ) - cy ceonmnereddnty|thea mmeshanasumhma}etbyaédtﬂgeoé mt @fh 10 g of
166 5 of Lo Al e fha e A e G B o e v .
This is corﬁﬂa‘ft‘% mi?"??%' apja l(ﬂ‘ceﬂ& ﬁﬁﬁgl nlﬁgqr% '54899?”‘ 51@ ngtq’lfanesul phoni c
aci d into téalodilesstorystals| phpras25@9Cch is recrystallized from43 nm of
water, 1Z m of acetone and 175 ml of diethyl .ether. There are obtained 5.6

g of coI our|ess crystalline produg 2-9o5[err]. 15 Elenentary
anal ysi s: [Eementan anatysis:: zzl-hog&ﬂ‘b@fcﬂbgo.i” % d 10.48% N 8.28% S

10. 42% FourChlculated:: C 5C 47:32%|H54.38%, Cl 11079%/(1\! 31984301 26696 16%

A sl o RN A TSI

are 25 obtained from4.2 g of. 4,4'-di'am nodi cycl ohexyl net hane and 7.92 g of

4, 7- di ch$ or'eHNMROlA DMSO-de,5(ppm): 2:41 (s, 6H), 4.24 (s, broad, 4H), 5.86
(s, broad, 2H), 6.83 (d, 2H, J = 7.5 Hz), 7.79(dd, 2H, J = 2 and 9 Hz),
7.98 (d, 2H, J = 2 Hz), 8.52 (d, 2H, J = 9 Hz), 8.56 (d, 2H,J=75

Hz), 9.63 (t, 2H), 13.85 (broad, 2H). | | {

15 The intermediates used in the foregoing Examples, insofar as they
are not commercially available, can be prepared in the following
manner:

Example 14

12.3 g of a,a’-dibromoxylene and 17.3 g of potassium phthalimide
are stirred in 390 ml of N,N-dimethylformamide at a bath

% temperature of 150°C for 24 hours. After cooling the resulting
intermediate is filtered off under suction, washed with ethyl
acetate, dried and then reacted in 200 ml of ethanol with 4.6 ml
of hydrazine hydrate under reﬂux After coollng the resultmg
suspension is treated with 50 ml of 25% hydrochloric acid,

3 filtered and concentrated to 1/3 of its volume. After repeated
filtration the mixture is adjusted to pH 14 by the addition of
concentrated sodium hydroxide solution and evaporated. The
product is dissolved out from the residue with 300 ml of

. methylene chloride. After evaporation of the solvent the residue

3% is taken up in 25 mi of isopropanol and the dihydrochloride of the
product is crystallized with 20 ml of 3.26N isopropanolic
hydrochloric acid. There are obtained 2.64 g, colourless crystals;
m.p.: >250°C. : -

D



El ementary analysis: [err]. Calcul ated: . C59.62% H6.13% d 22.71% N
8.97% 30 Fqund: C 59.60% H 5. 86% A 23.22% N 9.05% Exanple 13
N, N - Bi s- ( VORF3%8%ui nol i n- 4-yl ) - 2- but éne- 1, 4-di ami ne 35 |n XEATEPIH02183
Exarrple 6, from1l.6 g of trans-2-butend9 ,4- diamine dihydrochloride, 4 g
of 4, 7-dichl oroquinoline and 4 g of trlethyl am ne there are obta| ned 1.5 g
of the base. This is - WD 95/ 35287 18 converted into the

bi s- met hanesul phonate by adding 0.5 nl of nethanesul phonic acid to a

?ﬁélé”??ﬁL?S.“ﬁ@W“@@“gb (oAl 2618, AT 44 (245, 7 3 240,

El enentary afabydss6 )err] Cal cul ated C 47. 92% H4.36% O 11.79% N
9.31 % S 10. 66% Found: - C 47. 98% H4.36% O 11.77% N 9.15% S
10.58% 10 _[err]H-NWR in DNSO_dG,[e%M.M (s, 6H), 4.24 (s, broad,
4H), 5.86 {s, broad, 2H), 6.83 (d, ARAORELL hz), 7.79(dd, 2H J = 2 and
9 Hz), 7.98 (d, 2H J =2 Hz), 8.52 (d, 2H J 9Hz)856(d,2H,J:7.5
Hz), 9.63 (t 4. 2Hns 3 cfonéX qd jamine> and cis-¢ umu (P51 U3 Edianfinkghe

f or egoi ng H. s Of o e AT &0 ~CONNE aval I abl €, can be
prepared in tRWfIAIGREAD H =-e © Exahple 14 [err] D|am no- ort ho- xyl ene

(see Exanple 1) 12.3 g of a, a'-dibronoxylene and 17.3 g of potassium

phthal im e 56 g of phenylene-1,3-diamine in 508 ml of 1N NaOH are treated
with 222 g of di-tert.-buty! dicarbonate dissolved in 500 ml of
dioxan. The mixture is stirred at RT for 24 hours and thereafter
evaporated in a vacuum. 700 ml of water are added to the
residue and the mixture is adjusted to pH 1 with conc.

15 hydrochloric acid and extracted S5 times with 500 ml of ethyl
acetate each time. After evaporation of the solvent the residue
is recrystallized from 1200 ml of hexane and 850 mi of tert.-
butyl methyl ether. 88.1 g of bis-BOC derivative, m.p.: 145-
148°C, are obtained. This is hydrogenated on 30 g of Rh/Cin 4 |

20 of methanol at 50 bar and 65°C. After filtering off from the
catalyst the solvent is removed in a vacuum and the residue is
recrystallized from 1800 mi of methanol. There is obtained a
first crystal fraction of 33 g and, after concentration of the
filtrate to about 800 ml, a second crystal fraction of 5.6 g. A

25 further 14.4 g are obtained after boiling the filtered-off catalyst
residue with 900 m! of methanol. The three crystallizates
consist of pure cis-N,N’-bis-BOC-cyclohexane-1,3-diamine; m.p.:
232°C (dec.); total 53 g.

30 From the mother liquor of the above crystallization there are
~obtained, after evaporation and recrystaliization from 160 mi of
hexane and 17 ml of ethyl acetate, 10 g of trans-N,N'-bis-BOC-
cyclohexane-1,3-diamine as colourless crystals: m.p.: 131-132°C.

B 'gis-gyglghgxg ne-1.3-diamine: 93.4 g of the BOC~derivat_ive are
introduced into 500 ml of trifluoroacetic acid while cooling with
ice. After stirring at RT for 4 hours the trifluoroacetic acid is

evaporated, the residue is dissolved in 200 mi of water,



are stirred in 390 M of N, N-di met hyl formanmi de at a bath 25 tenperature of

1 SOOC fow%sl#gﬁs After cooling the resulting internediate is-filtered
of f under washed with ethyl acetate, dried and theRCTERSY2423 n 200

m of ethanol with 4.6 m of hydrazi n30hydrate under reflux. After cooling
the resulting suspension is treated with 50.m of 25% hydrochloric acid, 30
filtered and concentrated to.1/3 of its volune. After repeated filtration
the m xturecamemrmda&odmml—h)ldrd)gdemla’ddntlsoaddédqmmbthe PHehagodi um

hydr oxi de ou romthe
r)é5| due w ?‘#agggﬂmé%cf‘fﬁ %&r@?%ﬁg% rhfee@&%o@%ﬁ ?hFhe sol vent
the residue! §'§YCJ,OQW-J|@ T(iliamlnﬁﬂ ?BoEﬂ MR ‘with 5@ anhwdr ochl ori de
of the prodiichloremethanal hnd:e(éfmrt bvﬂﬂoﬂttlch of 2bd s6RRMPISIsblated

hydr ochl rlacs s?q g? re obtained 2.64 g, colourless crystals; mp.:
>250[err? sﬁ g %—I— in DIVBOd6[err](ppn') 4.16 (s, 4H), 744(m
2H) , 750(m 2H), 8.67 (s, 6H) 5 Exanpl e

- trans- Cycl'ehRMR inl DRISO-gig) do:m <pA PiAXYIRY, nfﬂda o, ma‘iﬁmm' es

6,200 D Lomobuf Peher Vi e N A CUC A

di oxan. The mxture Is stirred at RT for 24 hours and thereafter evaporat ed
in a vagglum 700 m of water are added to the residue and the mxture is
adjusted to pH 1 with c0nc. 15 hydrochl orlc acid and extracted 5 tines

¢

with 500 miE=3FaRs-+) &= bi-diamire: AP:8rg @fathe £QCderivative sol vent -
the resi dueresmtmdw@@hht@eﬂobr@m btotrifllordaceriensti@WhileOcablifg tert- -
with ice. The mixture is left at RT for 4 hours, evaporated and (

the residue is recrystallized from 200 ml of acetonitrile. 8.5 g
15 of *-trans-cyclohexane-1,3-diamine trifluoroacetate, m. p. 200°C
(snntenng) are obtamed - :

"H-NMR in DMSO-de,3(ppm): 1.5 - 1.8 (m, 6H), 1.88 (t, 2H), 3.49 (m,
2H) ' _ : ' ' :

% cis,cis-2-Methyi-cyclohexane-1,3-diamine is obtained as an oil
in analogy to Example 15 from 2,6-diaminotoluene after
conversion into the bis-BOC derivative, hydrogenation on Rh/C and
cleavage of the BOC protecting groups. :

2 H-NMR in DMSO-de,8(ppm): 0.76 (d, 3H, J = 7.5 Hz), 1.21 (m, 3H),
1.43 (m, 2H),:1.61 (m, 1H), 1.89 (m, 1H), 2.65 (m, 2H)

Example 17
% cis-Cvclopentane-1,3-diamin xam

88.7 g of diethyl -2,3-diazabicyc|o[2.2.1]he_ptane-Z-,S-dicarboxy-
late (prepared ac_:cor.ding to P.G. Gassman and K.T. Mansfield,



bJUtyI met hyl ether. 88.1 g of bis-BOC derivative, mp.: 145- 148[err], are

obt ai ned ydrogenated on 30 g of R/ Cin 41 20 of at_ 50
bar and 65?@?@"& J1‘1ter filtering off frgmthe catalyst the gg#%ﬁ%’?

renmoved in a vacuum and the residue |szﬁecrystal lized from 1800 m of
net hanol . There is obtained a first crystal fraction of 33 g and, after

concentration of the fi]Jtrate to about a second crystal, fraction of
5.6 g. A 25 {QrgapiG Synthesis 49, abeg.afedreé)%eﬂ Bath | 1rf§ 9 OF i SQUURY It

C?t al yst resil@@ mi tof €dpahydedfuran amab. S Thoft liquid ammcbmhl[ i zsafte:sthen;‘l st
of pure cis- r c
t ot gl 53 g. %Nltﬁa%rﬁﬁ?g %Dghgﬁgﬁragg?urgf%lﬁwﬁgb/g é}nmﬁﬁl gzéil ocﬂet her e
are obt ai nedatedtand aheprasidue s 1akenqup Wwithl 2 5Pambaf fd*@hlp[w age hexane
Cycl ohexare. £guBE o e Oc ot (DS PHCTIGIEr, TS Baosbus phase 5 sehers

X ]
c?/s Cycl ohexéﬁ@d&b\? "Hﬁ?aﬁﬁg @g 4 V&°o$8 ﬁ%l B&‘}'BQ? Q/fam%é"yié% i nt roduced
into 500 nl chlaridd landr thee @rganigcphases laee cnnmbmgad/vand evaporatedrtostirring

at RT for 4 B‘%B@ﬁ he}‘ﬁé'?e'g%&ﬂé’%%b@ﬁ%‘li ééf P mogpg:xp pedue is

di ssolved in oncentrate e solution
i s added unt @ndt 300 Hh ¢ hexaneed /48 ﬁn@ QiR CYe Rﬁ'galf@' GBS orated to.

dryness. @ems-étﬁyl@bﬁbmes (mp.di1ar0na 1<C} bes girtiginedip with 500 m of
di chl oronet hane and, after evaporation of the solvent, is |soI at ed 5 as an

oil (23.2 g). err;H—Nlen DVMSO-[err],[err](ppm: 070- %l
1.14 (m 1H) 33igs0f (the histgarbanete( ate ba)ledluade( reflux vy 1 zl czfa %2H) 10

~-trans- Oycl opprapeglactaliaéeticucid ¥o? 9§ Rbukdle ThE s¥pardfdd \roduct is -
filtered off under suction and washed with five 50 mi portions of

15 acetone. 27.8 g of cis-cyclopentane-1,3-diamine dihydrobromide .
(m.p. > 2500C) are obtained. |

Elementary anaIyS|s CsH12N2.2HBr

Calculated:: C 22.92%, H 5.39%, Br 61.00%, N 10.69%
2 Found: C 23.08%, H 5.35%, Br 61.14%, N 10.63%
Example A

7-Chloroquinolin-4-yl)-[2-(7-chloroquinolin-4-yl-
%5 aminomethyl)-benzyl]-amine can be formulated as the active
ingredient according to methods known per se to give
pharmaceutical preparations of the following composition:

1. 500 mg tablets

0 |

' Active ingredient 500 mg
Lactose powd. - : 149 mg
Polyvinylpyrrolidone 15 mg
Dioctyl sodiumsulphosuccinate 1 mg

% . Na carboxymethylstarch 30 mg
Magnesium stearate | —Smg

- 700 mg



are introduced into 100 m of trifluoroacetic acid while cooling with ice.
The m'xt.u_rvgo'b%:’# t at RT for 4 hours, evaporated and the residue is
recrystall'l z€ om 200 nml of acetonitrile. 8.5 g 15 of PCT/EP95/02123
-trans-cycl ohexane-1, 3-diamne trifl -u&Zoacet ate, mp. 200C (sintering) are
obtained. [err]H-NVR in DVMSO-d[err](ppm: 1.5 - 1.8 (m 6H), 1.88 (t, 2H),
3.49 (m 2H) Exanple 1 6 cis,cis-2-Mthyl-cycl ohexane-1.3-di am ne (see :
Exanple 8) 25 cR2s.B0s -cycl-ohexane- 1, 3-di anmine is obtained as an
oil in anal ogy to Exanple 15 from 2, 6-di ani not ol uene after conversion into
t he bi s-BOC derivatjve, hydrogenation on Rh/C and cl eavage of the BOC
protecting g'roup'é.Ct'(YG ingredieNkIVR i n DVSO-[err]38pR9: 0.76 (d, 3H, J = 7.5
), 1. 217(5”5 3H actosé3péwd.2H) , 1.61 (m 1(H), 503 ( m igg; 83.55-.(mf 2H)
anpl e ci g Ve tane- 1. 3-di am ne (seey e ! .7 go

di ethyl Z, 3-di az'gb%&g?gh%gl] %%@'t‘&‘% 2, 3-di cgﬁgﬁgp | ate (prepared
- accordi ng to P. Nacaathaxymathystaratansfi el d, _1SW@ 95/ 35287 21 Or gani ¢
Synthesis 49, 1-6) are reduced with 16.8 g of Zzggi in 150 m of
tetrahydrofuran and 1.51 of liquid anmonia. After the addition of 39.2 g of
ammoni um chl ori de the amonia is evapor- ated and the residue is taken up -
with 250 m of d3chl Qo lcapsulesand 250 M of 2N hydrochloric acid. The:
aqueous 1Bhase is separ- ated, back-washed with two 50 nml. portions of
met hyl ene chloride and the organic phases are conbi ned and evaporated to
dryness. The reshativei ingmasigatal | i zed from 6000 &G t ol uene

- Lactose powd. - 104.7 mg
Corn starch - .700mg’
Hydroxypropyimethylcellulose -~ 10.0mg
15 - Dioctyl sodiumsulphosuccinate - 0.3mg
| Talc 12.0 mg
Magnesiumstearate —3.0mg
- 300.0 mg
2 4, 500 mg suppositorie
Active ingredient 500 mg
Suppository mass ad 2000 mg
s  5.100 mgq suppositc
Active ingredient - | 100 mg
Medium chain triglyceride 300 mg
| 400 mg



and 300 ml of hexane. 78 g of cis-cyclopentane-1, 3-di am ne 10
bis-ethylcaﬁﬁﬂgg *n1p.: 11 0-111 [err]) are obtained. 33 g of the

biys- carbamate are poiled under reflux in 1 1 of 33% HBr in gl BETEPYYRE3 ¢
acid for 5 hours. The separated product2Bs filtered off under suction and
washed with five 50 ml portions of 15 acetone. 27.8 g of
ci s-cycl opent ane-1, 3-di am ne di hydrobrom de (mp. > 250[ r hJ3ed.
El enentary anal ysis: [err] Cal cul ated: Claimg 22. 92% H E”"HW"@!MEMEN
10. 69% 20 Found: - C23.08% H 5.35% Br 61.14% *N ZO0. ® EXa A
7-Chl oroqui nolin-4:-yl)-12-(Z-chl oroquinolin:4-yl- 25 -

ani nonet hyl ) - benzyl - ar&ﬁ%‘éﬁ(QHEng’Fﬁlyb‘B@rﬁﬁ‘q réeaxawssi Rdr theent
according to gehéralsfémnmnula per se to give pharnmaceutical preparations of

the foll owizng conposition: 1. 500 ng tablets 30 Active ingredient

500 ngy !_actso_se powd. o (CH2)n14_QAEg01§9I yvi nyl-pyrrol i done
15 ng Dioctyl sodiunsul phosuccinatg 1 ng 3 "\ Na car boxynet hyl starch

30 ng Magnesi um stearate

WN 5 ng 700 WD 95/ 35287 |
PCT/ EP95/ 02123 22 2. 50 mgRtabletsl Active ingredigdqt RR | 50 ny
Lact ose povvd. : : ' .
_ R NP N R’

wherein R1 signifies halogen or trifluoromethyl, R2
signifies hydrogen or halogen, A signifies cyclohexane-1,3-
10 diyl, 2-methyl-cyclohexane-1,3-diyl, cyclohexane-1,4-diyl,
dicyclohexyimethane-4,4’-diyl, cyclopentane-1,3-diyl,
phenylene-1,4, phenylene-1,3, phenylene-1,2, ethéne-1,2-
diyl or ethyne-1,2-diyl and n and m can be the same or
different and signify 0, 1 or 2, - |
5 as well as their pharmaceutically acceptable acid addition salts.

2. Compounds according to claim 1, wherein R} signifies

- chlorine, A signifies cyclohexane-1,3-diyl, 2-methyl-cyclo-

' hexane-1,3-diyl, cyclohexane-1,4-diyl, dicyclohexyimethane-
2 4,4'-diyl, cyclopentane-1,3-diyl, phenylene-1,4, phenylene-1,3 or
phenylene-1,2 and n and m signify O or 1. : -

3. Compounds according to claim 1, wherein R? signifies
chlorine, A signifies ethene-1,2-diyl and n and m signify 1.

4. - (7-Chloroquinolin-4-yl)-[2-(7-chloroquinolin-4-yi-
aminomethy!)-benzyl]-amine, | |
(7-chloroquinolin-4-yl)-[3-(7-chloroquinolin-4-yl-amino-
methyl)-benzyl]-amine | |
) (7-chloroquinolin-4-yl)-[4-(7-chloroquinolin-4-yl-
aminomethyl)-benzyl}-amine, | |
- *~trans-N,N'-bis-(7-chloroquinolin-4-yl)-cyclohexane-1,4-
- diamine, | . -



5 M crocrystalline cellul ose - 82 ng Na car boxynet hyl st arch

15 ng 200 3. 100 ng capsul es 10 Active ingredient 100.0 ny
Lact ose /35287 104.7 ng Corn starch PCT/EP95/02123 70.0
ng Hydroxypropyl nethyl cel-lul ose 102& ng 15 Di oct yl '
sodi unsul phosuccinate 0.3 ng Talc 12.0 ny
I\/agne5| unst ear at e 3.0 ng 300.0 ng 20 4. 500 ng

supposi tori es A@Is'-NeN”bJSe(iTEtfﬁloroqmnohn 4-9p00cyvicheranet v[4- mass

ad 2000 ny 5. O ng suppository Active |ngred|ent 100
mg Medi um QP%HPW &ri al cerl de 300 ng 400 23 Cains 1.

N, N - Bi s(qui nol ¢is-M, NI bneré?ncfdoaeqmaolmeé gg-cyslmemae -1@nula 5 [err]

wherein [ efidm mégnl fies hal ogen or trifluoronethyl, R2 signifies hydrogen

or hal ogen, A S tnr'afn'se 518 hf"%acq'xeloroqumohn -4-yl)-cyclohexane-1,3-

diamine,
cis,cis-N,N’ -bis- (7- chloroqumohn 4-yl) -2-methyl-
cyclohexane-1,3-diamine,
N,N'-bis-(7-chloroquinolin-4-yl)- phenylene -1,3- dlamme
10 cis-N,N'-bis-(7- chloroqumolln -4-yl)- cyclopentane 1,3-
diamine,
(7-chloroquinolin-4-yl)-[3-(7chloroquinolin-4-yl- .
am|nomethyl)-cyclohexylmethyl] amine, .
_ N,N'-bis(7- chloroqumolm 4-yl)- dlcyclohexylmethane -4,4'-
15 diamine and
N,N'-bis-(7- chloroqumolm 4-yl) -2- butene 1,4- dxamme

~as well as their pharmaceutically acceptable acid addx-txon salts.

2 5. Compounds according to any one of claims 1-4 for use
as therapeutically active substances. -

6. Compounds according to any one of claims 1-4 for use
as therapeutically active substances against not only chloro-
25 quine-resistant, but also chloroquine-sensitive malaria.
pathogens. | -

7. A process for the manufacture of compounds of
_ general formula | according to any one of clalms 1-4, which
30 process comprlses

'a) ~ reacting a compound of the general formula

X .

G [T



10 diyl, 2-nethyl-cycl ohexane-1, 3-diyl, cycl ohexane-1, 4-diyl,
dicyclohexxbnetha ne-4 ,4'-diyl, cycl opentane-1,3-diyl, phenyl ene-1, 4,
phenyl ene- VO 953%8Ny| ene- 1, 2, et hene- 1, 2- di -+ leg? - CTEPOSIO2I2N and
m can be the same or different and si gﬁ&yjﬂ'llﬂ%i"lﬁ@l@imll as their
pharmaceutically acceptable acid addition S S nds accordi ng
to claiml1, wherein [err] signifies chlorine, A signifies

cyc: OEexane- i 2'— gMeregj Rt land- R% ave fthaasigglﬁ?rfaggtlforth in claim 1

cycl ohexane-1, 4- , p X ' = , 4" -diyl, : _
cycl opent ane- 1, 3- g?“bl ?‘_%ﬁéﬁ;ﬁﬁe*?%d}%ﬁ‘%ene- 1,3 or phenylene-1,2 and n
and m si gni f Witha %arrme ofcthe generahdfosmiilag to claim 1, wherein [err]
signifies chlorine, A signifies ethene-1,2-diyl and n and msignify 1. 4..
(7-Chloroqui nolin-4-yl)-[2-(/achlQroqui npl i VG -

ani nonet hyt ) - benzyl ] - ami ne, ZN = dd"fﬂ" LR @2 )m - NH2 i

(7-chl oroqui nolin-4-yl)-[3-(7-chloroquinolin-4-yl-am no- nethyl)-be
nzyl1-anine 30 wherbif ANt i) Habe the/sighifichhics et fstth above, 4 V! -

am nonet hyl ) - benzyl'|-am n&, -trans-N,

N - bis-(7- ch%r%@%mradmomal& eseefaddd1 4- dianine, WD 95/ 35287 24.

Cci s-N, N -bis-(7-chloroqui nolin-4-yl)-cycl ohexane-1 , 4- di am.ne,

" rans by ( Pont i B8R pledi 98 Bifiphun oBiAREACReA 2

pharmaceutically acceptable acid "addition salt.

8. A medicament containing a compound according to any
one of claims 1 to 4 and a therapeutically inert carrier material.

9. A medicament according to claim 8 for the treatment
or prevention of malaria.

10. The use of compounds according to any one of claims 1
20 to 4 in the treatment or prevention of illnesses.

*11.  The use of compounds according to any one of claims 1
to 4 in the treatment or prevention of malaria.

b 12. The use of compounds according to any one of claims 1
- to 4 for the production of medicaments against malaria.

13. The invention as hereinbefore described.

0 14.  Compounds according to any one of claims 1-4, insofar
' as they are manufactured according to the process claimed in
claim 7 or a process equivalent thereto. :

* %k



¢iscis-N, N'-bis(? chl or oqui nol i n-4-yl) - 2rrethy|
s-(7-chl oroqui nol i n- 4- ghen
or oqui nwwm%

UNYER 7 BATENT COOPERATION TREATY (PCT)
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(57) Abstract

Disclosed are N,N’-
bis(quinolin-4-yl)-diamine derivatives
of general formula (I) wherein R!
signifies halogen or trifluoromethyl,
R2 signifies hydrogen or halogen,
A signifies cyclohexane-1,3-diyl,

2-methyl-cyclohexane-1,3-

diyl, cyclohexane-1,4-diyl,
dicyclohexylmethane-4,4’-diyl,
cyclopentane-1,3-diyl, phenylene-1,4,
phenylene-1,3, phenylene-1,2,

to chloroquine.

(54) Title: N,N’-BIS(QUINOLIN-4-YL)-DIAMINE DERIVATIVES, THEIR PREPARATION AND THEIR USE AS ANTIMALARIALS

m2’n —A—m)n\

hooll o

ethene-1,2-diyl or ethyne-1,2-diyl and n ‘and m can be the same or different and sngmfy 0, 1 or 2, as well as their pharmaceutically
acceptable salts. These products are useful as agents for preventing malaria and for treatmg it, especially where the pathogens are resistant




or an acid addition salt thereof, and b) if desired, converting the _
conpound obtained into a pharnmaceutically acceptable acid addition salt. 8.
A nedi canent containi ng a conpound according to any one of clains 1 to 4
and a therapeuti-cally inert carrier material. 15 9. A nedi canent . _
according to claim8 for the treatnent or prevention of malaria. 10.. The
use of conpounds according to any one of claims 1 20 to 4:in the treatnent
or prevention of illnesses. 11. The use of conpounds according to any one
of claims 1 to 4 in the treatment or prevention of malaria. 25 12.
The use of conpounds according to any oné of clainms 1 to 4-for the
production -of nedi canents against nalaria. 13.. The invention as

her ei nbef ore described. 30 - 14. Conpounds according to any one of-
clains. 1-4, insofar as they are manufactured according to the process
clainmed in claim7 or a process equival ent thereto. :
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