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thyl or 10 ethyl group, X represents an al kyl ene group o
atons, Y represents an oxygen or sul phur atomor a bond,

s an optionally substituted aryl group, except that Ar-Y-X does
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t a benzyl group when R represents a hydrogen atom 15 and

re particularly antimalarial and anti bacterial activity. The

ed British Patent Specifrcation No. 1546937 -2- includes the

statenment "Suitable groupsspepirpGhiee BHreMIarP@esthyl . anthranyl,

phenant hryl

and phenyl

The invention relates to new pyrimidine
derivatives, to a prccess for their preparation, to

compositions containing them,; and to.their use as

pharmaceutiéals.

10

British Patent Specification No. 1546937
discloses inter alia that 2,4-diaminopyrimidine

derivatives of the general formula:-

O-X-Y-Arxr

/k\n

(Whérein R represents a hydrogen atom or a methyl or
ethyl group, X represents an alkylene group of 1 to 10

carbon atoms., Y represents an oxygen or sulphur atom

~or a bond, and Ar represents an optionally substituted

15

aryl group, except that Ar-¥-X does not represent

a benzyl group when R represents a;hydrogen atom)

and pharmaceutically acceptable acid addition salts
thereof have antimicrobial activity, more particularly
antimalarial and antibacterial actiﬁity. The

_aforementioned British Patent Specification No. 1546937

€

[ 4

€



substitiuted:by from1 to 5 atons or groups selected fromfluorine,
chlorine, bromne,. |ower al koxyl, |ower 5 acyl oxyl , lower alkyl, |ower
al kenyl, [err] <cycloalkyl, [err].cycloal kenyl or l'ower alkylthio. Wen .
used herein the term'lower' neans that the group contains up to .6 -
atons", and the follow ng values of Ar appear in the Exanples:- "
byt}ohexyl-chloro-phenyl, 10 di chl orophenyl, naphthyl e phenant hr -
pens&chl or ophenyl , tetrachl orophenyl, trichlorophenyl, propenyl -

br ono- phenyl, bronophenyl, propenyl-ngt@ogy-phenyl, tri met hoxyphenyl,

di met hoxyphenyl, met hoxyphenyl, ethylthiophenyl, phenyl, and chl orophenyl.

15 %ae%%ﬁﬂgI%géﬁ%&%%?ﬁ#é%gﬁ%+f@aﬁﬁepé§3§§$7Ag0?§gﬁphenentiOn or

di scl ose bi phen sub as a poOssible va or synbol Ar

in any part, i ?ﬂé;g)ln,grﬁe%e | &5eRPgh A ﬁﬁen-aatﬁ??_lnamu pepgat edly

been found tha In structute to the mlTions of coffpounds

within the scopgpiasiahitkas by Sedmil £ Sratbal Hat ﬁ.@bu Begklibediaon No.
1546937, there are a snmall dgroup of substituted bi phenyl conpounds which.

are of parti culfiidn fauidegl] hlbrindy Bfomdhéaloweel alkdkyl, lower
Accordingly, the present invention provides pyrimdine derivatives of the
general fosmul acyloxyl, lower alkyl, lower alkenyl. Cg_5 cycloalkyl, Cg_g
| cycloalkenyl or lower aikylthio. Whenlused herein the
term"lower‘ means that the group contains up’to 6
carbon atoms", and the following values of Ar appear
in the Examples:- cyclohexyl-chloro—phenyl) |

10 dichlorophenyl. naphthyi. phenanthryl. pentachlorophenyl,
tetrachlorophenyl, trichiorophenyl, propenyl4
bromo-phenyl, bromophenyl. propenyl—methoiy—pheﬁyla
trimethoxyphenyl, dimethoxyphenyl., methoxyphenyl, |
ethylthiophenyl, phenyl., and chlorophenyl.

15 | British Patent Specification No. 1546937 does
not mention or disclose biphenyl'or substituted biphenyl
as a possible value for éymbol Ar in any part, including
the Examples and Claims. |

It has now unexpectedly béen found that,

20 related in structure to the millions of compounds
within the scope described in detail iﬁ_BriEish Patent
Specification No. 1546937, there are a small group of
substituted biphenyl compounds which are of parﬁiculgrly
outstanding utility as antimalarials. |

«25 | Accordingly. the present invention prdvides

pyrimidine derivatives of the general formula:



- 3 - [ERR] (wherein [err] represents a nethyl or ethyl group,[err]
represents a bromne or ,chlorine atom and [err] represents a hydrogen,
chlori felA\bronine or iodine 5 atom a straight- or branched-chain aIkyI

or al ;group containing up to 4 carbon atoms, or a cyano or

trifl thyl group) and pharnmaceutically acceptable acid addition salts .

t heredf\ \ fhe conmpounds of forrmula Il are nuch nmore 10 active as '
anti maNatI al s than the conpounds particularly described in British Patent .au\!

Specification No. 1546937 (hereinafter referred to for convenience as "the &
conpounds of B.P. 1546937"), anddih s.is especially inportant against

strains of malarial infections 15 which are resistant to known

antimal arial agents. The conpounds of fornmula Il are also | ess toxic than

t he conpounds of B.P. 1546937. This surprising advantage in antinalari al

t herapeutic index is particularly remarkabl e because the conpounds of

formula Il are of 20 ng_activity, or of only low activity, as

anti bacterials. | ndee(ﬁnz his constitutes tage for the

- : 2
0—(CH2)3—0 R II

BN

(wherein R

1

represents a methyl or ethyl group. %
represents a bramine or chlorine atom, and R3
represente e hydrogen, chlorine, bromine or iodine
5 atom: a straight- or branched-chain alkyl or alkenyl
groupﬁcontaining up to 4 earbon'atoms. or a cyano
or tgifluoromethyl group} and pharmaceutically
acceptable acid addition salts thereof.
The eompounds of formula II are much more
10 active as antimalarials than'the compounds particularly
described in Brltish Patent Specification No. 1546937
(hereinafter referred to for convenience as "the
compeundﬁhof B.P. 1546937"). and this is especially
importahf egainst strains of malarial'infecfions"
15 which are resistant to knewﬁ'antimalariaiigééhts. The
| compounds of formula i1 are'also less toxie than-the:
compoﬁnds'of B.P. 1546937. This surprising advarntage
in antimelarial therapeutic index is particularly
- remarkable because the compounds of formula Ii are of
20 no ectivity. or of iny low activity, as antibacterials.

Indeed, this constitutes another advantage foxr the



-4- conpounds of fornula Il because antinalarial conpounds are comonly
admi ni stered over a long period for their prophylactic effect. Many
medi cal practitioners prefer not to adm nister anti bacterial conpounds over
5 extended periods because of the risk of devel opi ng resistant strains of
bacterla The conpounds of fornula Il may be admini stered continuo
danger of devel oping resistant strains of bacteria. A particu
preﬁefred conmpound of forrmula Il 10 is 2 ,4-diamno-5-[3-{4- ‘
(4- chl or ophenyl ) phenoxy} propoxy]-6- methyl pyrimdine of fornula:= RR]
and pharmaceutically acceptable acid adgition salts thereof. Another
preferred conpound of formula II Is 15

é;é‘;)ﬁ‘xi‘]:. e {ﬁgﬁ'ﬁiﬁ‘ﬂf? %léﬁ : e fa . ﬂlfséﬁfegﬁéﬁﬁ&me&uﬁoawds
Mohar mmceut | cali SeRhey Adnibfiflrea quad p YohdpbEila for

specification %%e;r prophylactic effect. Many medical practiticners

prefer not to administer antibacterial compounds over
5 . extended periods because of the.risk of developing
resistant strains of bacteria. The campounds of
formula II ﬁay be adminisfered continuously with no
danger of developing res;etant strains of bactaria.
A particularly preferred compound of formula II
10 " is 2, 4-diam1no-5-[3-{4-(4—chlorophenyl)nhenoxy}propoxy]-o-
methylpyrimldine of formula'-

H2N

and pharmaceutically acceptable acid addition salts

thereof. - Another preferred compound of . fo:mala II is
15 '2:4-diamino-5-[3-{2-bromo-4-(4-bromophenyl)pnenoxy}-

prqpcgd-6-methylpyrimidine of-formﬁla:-

NH
N >
Py

and pharmaceutically acceptable acid addition salts

: 0- (CH2) -0 //.\ Br v
H,N

thereof.



meant acid addition salts the anions of which are relatively innocuous t.o

the ani mal organi sm when used 5 in therapeutic doses so that the

beneficial pharmaceutical properties of the parent conpounhds of formula Il .
are not putiated by side-effects ascribable to those anions. As well as

bei ng | in thenmselves as 10 active conpounds, acid addition  salts

of the ounds of fornula Il are useful for the purposes of purification

of the nt conpounds of formula Il, for exanple by exploitation ofthe

-]

solubility differences between the salts and the parent conmpoundsby 15

techni ques well known to those skilled.in the art. The parent conpounds of-

formula Il can be regenerated fromthebr-acid addition salts by known

met hods, for exanple by treatnent with an alkalj, e.g. aqueous sodium

bi carbonat e sol ution or BjueeRistemolPharwagensicaldy acceptable Suitabl e
rmaceuticals may be selected fromsalts

gglr idvzcdid':c £ g%ni%%}é .rtajclf‘%’srgs,%an}'g?hgeﬁﬁn‘ﬁﬁﬁdhyﬂlr 5bAPoPPeEd £ igakisy orfites,
Ol At es. | acPRRAE Reid adiAe fagCealle Bhd andona, ok b e amaat os,
oo« SHUINGYY, JABERUER. 7R G raat organiom when used
5 in therapeutic doses so that the beneficial
pharmaceutical propertieS-of the parent compounds of
formula II are not vitiated by side-effects ascribable
to those anions.
 As well as being useful in themselves as
10 active compounds, acid addition salts of the compounds
of formulé'II are useful for the purposes of
purification of the parent compounds of formula II, for
example by exploitation’ofthe solubility differences
between the salts and thé pafent compounds, by
15 techniques well known to.those skilled in the art. The
parent compounds of formula II can be regenerated from |
their acid addition-salts by known methods, for
examplé by treatment with an alkali, e.g. aqueous
sodium bicarbonate solution or équeous ammoﬁia solution.
20 Suitable acid addition salts for use in
) pharmaceuticals may be selected from salts derived from
inorganic acids} for example hydrochlorides, hydrobromides,
phosphates} Sulphates and nitrates, and organic acids;
for example oxalates, lactates, tartrates, acetates,
25 salicylates, citrates._p:opionates. succinates, fumarates,

maleates, methy;ene-bis-s-hydroxynaphthoatesi'gentisates



-6- and di-[err]-toluoyltartrates. According to a feature of the present

i nvention, thé conmpounds of forrmula Il may be converted to their acid
addition salts by known nethods, for 5 exanple, by reaction w e
appropriate acid in solution in a suitable solvent, e.g. eth ' Il owed
if necessary by evaporation of part or all of the solvent, and Iechibn
the solid salt. It is to be understood that, where in this Ve
spet¥fication reference is made to the conpounds of formula Il, it is: _
i ntended to refer also, where the context so permts, to acid addltlon
salts of the conpounds of fornula I1I. the term "known net hods" as used

inthis 15 specification is neant nbt ods heretofore used or described in
the literature. Qrdin gture of the present invention, the

conpounds of fBPﬁuﬁé‘Brt }8°Bi EREFEFYRP t he process which conprlses t he

reaction of a 20 2, 4-di drox 6-.al-kyl pyri.m dine the genera
formul a:- [ERR] h%cor%:.ng X3 ‘eature oF 'tne presen

invention, the compounds of formula II may be converted
to their acid addition salts by known methods, for
5 example, by reaction with the appropriate acid in
solﬁtion in a suitable solvent, e.g. ethanol,
followed if necessary by evaporation of part or all
of the solvent, and collection of thelsolid salt.
It is to be understood that, where in this
10 specification reference is made to the compounds
of formula II, it is intended to refer élso._where
the context so permits, éa acid addition salts of the
compounds of formula II. . |
| By the term "known methods" as used in this
15 specification is meant methods heretofore used or
described in the'literatﬁfé. _
According to a feature of the present
invention, the compounds of formula II are prepared
by the process which comprlses the reactlon of a
20 2, 4-d1am1n0-5-hydroxy-6—alkylpyr1m1d1ne of the

general formula:-




- 7 - (wherein R.is as hereinbefore defined) or a basic salt thereof,
exanpl e an al kali netal (e.g. sodiumor potassiun) salt, with a -
'blphenyloxypropyl compound of the general fornula:- [ERR] wherein R4 .

represe‘
.(e.a. u{
nmet hyl
The rea

the acid residue of a reactive ester, for exanpl e -a hal ogen
ne or chlorine) atomor a [err]- tonIsquhonyI or

s{phony| group, and [err] and [err] are as herelnbefofe define
on 10 is preferably carried out in a polar solvent nmedium for\¢
exanple in a m xture of tetrahydrofuran and nethanol,

el evated tenperature, for exanple the refl ux tenperature of the reacti

m xture

The conpounda.of formula V may be prepared 15 by the nethod
J

descri bed bywRerddln R
Compounds of fornul a VI

ol neé héréhabefierec defIamd) Yor (49083ic2833t

for

d.

and optionally at an

on
S

may be prepared by.the application or adaptation of

known net hodhereof ,8-fckheexampbenda aflkbdinwetdll (sgespedianl y useful in
the treatnment of malaria, as they are able

10

15

or ootass1um) salt, with a biphenyloxypropyl ccmpound

of the general formula:-

—(CH2)3 /Ny g2 VI

g3

wherein R4 represents the acid residue of a reactive
ester, for example a halogen (e.g. bromine or chlorine)
atom or a.gftolylsulphonyl or mathylsﬁlphonyl group .

2 and R3 are as her=inbefore deflned. The reaction

and R
is preferably carried out in a polar solvent medium,
for example in a mixture éf tetréhydrofufan and methanol.
ané optionally at an elévated temperature, for example
the reflux temperature of the reaction mixfure.
The.compounds of formula V may be prepared
by.the methods described by R. Hull, Journal of the
Chemical Society, (1956). 2033.

Compounds of formula VI may be prepar=d by the

- application or adaptation cf known mehhods.

;)



effectively to treat malarial infections which are resistant to known
antimal ari al agents. The conpounds 5 of fornmula Il can be used al one or

in association with other therapeutic agents and, in.some circunst -;3-\;
i i i i 5:- 0

m xtures of the conpounds of fornmula Il with other antinmalarial cp
have antimal arial activities which are much hi gher than could be X
+0m mere 10 arithnetic addition of the activites of the indivirduat ;.
conpenents of the mixture, and this is especially inportant against Y
mal arial infections which are resistant to other antinalari al conpounds
Good exanpl es of other therapeutic agergs_which may be used .15 in
associ ation with the conpounds of formula Il include sulphonanides e.g.

sul phadi azi ne Li.e. 2-sulgppa | sytohagdgx e.
5, 6-di et hoxy- 4- sulphan|Ian?%%%???kggﬁﬁi]fgéﬁh p aﬁ?n%%hOX|neé??}i?

2, 6- di et hoxy- 4seFullp AN itham detndh ¢l e margh- 53l Phgl eney28re &b16.

2- met hoxy- 3- sul phani-| am dopyrazi ne], and sul phones, for exanpl e dapsone

[i.e. bis(4-anefgpoeiyelys WPt mdkatiel Umpest Dbns wheenpayeds of

formula Il is enhanced by the fact that they have a toxicity in manmmals
whi ch is noder zesligtiaot t26 known antimalldweigl opgehtes ofh¢ heomponpndsd of
formula I'll are illustrated by the foll ow ng Iaboratory tests.

5 of formula II can be used alone or in association with
other thefapeutic agents and, ip some circumstances,
mixtures of the compounds of formula II with other
antimalarial compounds have antimalarial activities
which are much higher than could be expected from mere

10 arithmetic addition offﬁﬁe activites of the individual
components of the mixtufé.,and this is especially
important against malariéi infections which are
regsistant to other antimélarial compoundsL 'Good
examples of other therapéutic agents which hay.be used

15 in-association with the eompounds of formula II include
sulphonamides,: e.g. sulpﬁédiazine {i.e. 2-sulphanil-
amidcpyrimidine],_sulphadoxine {i.e. 5,6~dimethoxy~4-
sulphanilamidopyrimidinej; sulphadimethoxine [i.e.
2.643imethoxy-4- sulphanilamidopyrimidine] and sulphalene

20 (i.e. 2—methoxy-3-sulphaﬁilamidopyrazine]. and sulphones,
for example dapsone [i.e. b1=(4-am1nophenyl) sulphone].

The usefulness of the compounds of formula II
is enhénced by the fact that they have a'toxicity in
mammals which is moderateiy low.

25 The prcperties'of the compound of formula III

are illustrated by the following laboratory tests.



- 9 - Sinmilar tests were carried out on 35 of the 39 specifically descri.bed
conpounds of B.P. 1546937 and one conpound, 2,4-di am no-6-nethyl - :
[ 3- (-4-ch 0- 2- cyclohexylphenoxy)propoxy]pyr|n1d|ne (hereinafter 5

referrgg as "reference conpound RCA") was found to be at least 4 tines

as actifvefagainst malaria as any of the other 34 conpounds. The test _
resul tg wf.ref erence conpound RCA are given for conparison with those for_ \J/
the compadnd of formula II11, and it is clear 10 t hat the conmpound of v
formula I'll is very nuch nore active than reference conpound RCA agai nst
sensitive and resistant strains of malaria and, furthernore, that the

conpound of forrmula Il is nuch less thxtc in dogs than reference conpound

RCA. 15 t her ounds_of fornula Il, for,_exanple the
conpound of f%?ﬂﬁ%ﬁrlgesﬁév@gﬁenggﬁ?uéﬁ%éﬁpédﬂﬁ 3% ePf rERRr 3fce conpound RCA

ondLhe ot her spempeads of (BB SO ARUL AL A, PR 205
o ger o0t (ohE Al ) o G Lty LT B e 20 20
N67)] which 'éyéféhék?ﬂbh&ﬂoxy)propoxy]pyrlmldlne (hereinafter
5 referred to as "reference compound RCA") was found

to be at least 4 times as active against malaria as any

of the othef 34 cdmpounds. The test resul»s for

reference compound RCA are given for comparison with .

those for the compound of formula ITII, and it is clear

10 that the compound of formula III is very much more
active than reference coﬁﬁound RCA against sensitive
and resistant strains of'halaria and, furthermore,
that the compound of formula III is much less toxic
in dogs than reference compound RCA.

15 ~ The other compounds of formula II, for example
the compound of formula IQ. have similar advantages
over reference compound RCA and the other compoundé

"of B.P. 1546937. |
Antimalarial activity
20 (a) The test compounds were tested in mice.
against Plasmodium yoelii nigeriensis (strain N&7).
~ which is sensitive to pyéiméthamine,'and'against a
strain of Plasmodium yoelii nigeriensis [strain PR
(derived from strain N67)]“which is resistant to-
25 pyrimethamine, and;also against pyrimethamine sensitive

Plasmodium berghei (strain N30).



25 py?inethanine and al so agai nst pyrinetham ne sensitive Plasnodi um
berghei. (strai'n N30). - 10 - Pyrinmethamne [i.e. 2, 4-diam no-5-
(4- chl or ophenyl ) - 6- ethylpyrlnldlne] is an antimalarial conpound which is an
article of cormmerce. In the experinents, the m ce were each infect ge=5
intraperitoneally with about [err] trophozoites. The test conpound
adhini stered orally daily for 4 days beginning on the day of inf&cLi
and™peri pheral blood smears of the mice were observed 2 or 3 tines T?F week
for a total of 21 days. The nunbers of mce 10 cured were counted and
the dose required to cure 50% of nice %ﬁsted (CD50) was cal cul ated. The
results obtained are shown below in Ta TABLE | Test Strain

Daily Nunber Nunber C%Png@ QME ] d - of = of
ng/ kg/ mg/ kg mce m c . ggy He [l e. 2,4 &i%mlng 5 | _
(4-chlorophenyl)-6-ethylpyrimidine] is an antimalarial

compound which is an'article of commerce.
In the expériment51 the mice were each infected
5 ihtraperitoneally with about 106 trophozoites. The
test compound was admlnlstered orally daily for 4
days. beginning on the day of infection, and peripheral
blood smears of the mice were cbserved 2 or 3 times
per week for a total of 21 days. . The nﬁmbers of mice
10 cured were counted and thé dose required to cure 50%
of mice tested (CD50) was calculated.
The results obtalned are shown below in

Table I.



tested cured 2.0 . 31 31 N67 0.5 32 28 0,3 The
0.125 32 2 conpound 20.0 15 15 of PR
2.0 3 3.0 formul a . 0.2 1 16 011l -
2.0 24 N30 0.5 24 14° 0.45 0.125 24
0 25 31 N67 5 32 17 51 32
2 Refe 100 32 32 conpound PR 10 32\
0 ® 100 24 _ 24 N30 10 24 24
15 1 24 : 0 - 12 - (b) Mce were each infected
intraperitoneally with about 106 tro&h020|tes of strain N67 of Pl asnodi um
yoelii nigeriensis. The conpound of grmula 111 was adm ni stered orally in
one syngle TABLE T :
Test ‘Strain| Daily | Number .Number CD50
Compound dose | of | of mg/kg/
. mg/kg | mice | mice day
tested | cured
| 2.0 31 31
N67 0.5 32 28 0.3
The 0.125 32 2
cempound 2.0 15 15
of PR 2.0 16 3 3.0
formula 0.2 16 o
IIT 2.0 24 24
N30 0.5 24 14 0.45
0.125 24 -0
. 25 31 31
N67 5 . 32 17 5
1 32 2
Reference 100 32 32
compound PR 10 32 0 30
RCa 100 24 24
N30 10 24 5 15
1 24 0




5 dose given 48 hours after infection, and the m ce were observed for a
total of 21 days. ,The nunbers of mce cured were counted and the dose
required to cure 50% of mce tested (CD50) was cal cul ated. The results
obtai ned are shown below in 10 Table IIl, in conpariison with a test using
pyrinetham ne agai nst the sanme organism TABLE || Corpound Dose A

Ndnber Nunber CD50 ng/ kg of of ng/ kg m ce m ed
cured .. The 20.0 8 8 conpound of 2
8 1 3.5 formila |11 0.2 8 0 50. - 8
O (rmaxi mum pyrinmeth- tolerated greater am ne - dose)

than 5.0 8 0 so T 13-
' (b) Mice were each infected intraperitoneally

with about 106 trophozoites of strain N67 of
Plasmodium yoelii nigeriensié. The compound of
formula III was administered orally in one single
5 dose given 48 hours after infection, and the mice
were observed for a total of 21 days. The numbers of
mice cured Qere counted and the dose required to
cure 50% of mice tested (CD50) was calculated.
The results obtained are shown below in
10 Table II, in comparison with a test using .

pyrimethamine against the same organism.

TABLE II
Compound Dose NUmber. Number| CD50
mg/kg of of - mg/kg
mice mice
tested| cured
-The 20.0 1 8 8
compound '
of 2.0 8 1 3.5
formula ,
III 0.2 8 0
50.0 | 8- 0
(maximum :
py;imeth— tolerated | greater
amzpe dpse) : than
5.0 8 0 50




In conparison an oral dose of 200 ng/ kg of reference conpound RCA was

adm ni stered to each of 8 mce 24 hours after infection, and only 2 mce
were cured, giving a CD50 of greater than 200 ng/kg. 5 ° It isto -
be noted that administration of an antinmalarial drug 24 hours after

infeq‘iﬁ\ shoul d generally be nore efficacious than adm nistration 48 hours
af t & \ pflection. Toxicity 10 Acute oral toxicity in mce Mce were —
treat ith a single dose of the conpound of formula Il by the oral N

and were observed until all survivors had appeared to be healthy for

rout &
3 consecutive days. The LD50 dose 15 (dose required.to kill 50% of the
m ce tested) was then cal cul ated. Thel3esults obtained are shown below in

Table 111. TABLE 111 Dose Number of Nunmber of LD50 20
mg/ kg nmice tested Mrcedupdnison amy/&yalodése of 200 mg/kg of 3
] approxi mately 500 5 0 1000 -14-

reference compound RCA was administered to each of 8

mice 24 hours after infection, and only 2 mice

were cured;, giving a CD50 of greater than 200 mg/kg.
5 ' It is to be noted that administration of an.

antimalarial drug 24 hours after infection should

generally be more efficacious than.édminiStration

48 hours after infection. |

Toxicitg.

10  Acute oral toxicitv in mice

Mice were treated with a single dose of the
compound of formula III by the oral route, and were
observed until all survivérs_had appeared to be
héaltﬁy for 3 consecutive:days. The LD50 dose

15 (dose requiréd.to kil 56% of the mice tested) was then

calculated. The results obtained are shown below in

Table III.
TABLE III
| Dose | Number of -Number. of LD50
20 pg[kg- mice tested micérkilled mg/kg
1000 5 3 approximately
500 5 0 1000




In a simlar' test on reference conpound RCA an oral dose of 1000 ng/ kg

killed 2 out of 5 mice, giving an LD50 figure of approximtely 1000 ny/kg.
Toxicity in dogs 5- The. conmpound of forrmula Il was found to be
clinically well-tol erated by dogs when admi nistered orally in gelatin

qusules for a period of one nonth at dosages of 1, 3 and 9 ay.;THe
conmgound of forrmula Il was also clinically well- 10 t ol by 5 of .
t he dogs whi ch received the highest dosage of 15 ny/kg/d ontrast,
reference conmpound RCA was found to be clinically badly tol even at
doses of 3 ng/kg/day, wth deaths occurring at higher doses. - 15 - The
follow ng Exanples illustrate the preﬁaﬁétrbn of the conpounds of the

G hyrogen. sul phat e (137, Tgh RABIIATCASEE S HRSARFIER U ATk um
reLnoxi e (Prepag el BY 8800, PR Rt el 4 BNl et hano
giving an LD50 figure of approximately 1000 mg/kc. '
. Toxicity in dogs
5 The compound of formula III was found to be |
clinically well-tolerated by dogs when administered
orally in gelatin capsules for a period of: one
month at dosages of 1l:; 3 and 9 mg/kg/day. The
compound of formula III was also clinically well~
10 tolerated by 5 of the 6 dogs which received the
highest dosage of 15 mg/kg/day.
In coﬁtrast, reference compound RCA was
found to be clinically ba@ly tolerated_even at doses

of 3 mg/kg/day., with deaths occurring at higher doses.



and then for a further 150 m nutes during the gradual 10 addition of a
sol ution of 3-[4-(4-chlorophenyl)- phénoxy] propyl brom de (188 g) in
anhydrous tetrahydrofuran (940 m) and then the m xture was stirred and

af, reflux for a further 18 hours. Part of the solvent (approximtely
as renoved by 15 distillation at atnospheric pressure and the

remai N idym xture was diluted with water (3000 m ). The resulting —_
suspensi-@sf/was cooled to [err], and the solid was filtered off, washed wells
wth wa and dried at [err]. The solid was then dissolved in hot 20

di met hyl f ormam de (1000 ml) and the resulting solution was filtered through
di at omaceous earth and treated, sueccdSsi~vely, wth concentrated
hydrochloric acid (50 nl) and_acetone (2000 m ). The resulting suspension
was cool ed to [err] anBhei fedlewingnExenples iidluatrate fh&hed well with
acetone to give 2, 4-diam no-5-[ 3- ' . .

4- ( 4- chl or oPRERATPREPBXGE pEBB oS PTPEMRESH PEHiehiRESReENt inyegntion.

nDnohydrochlgE!gE gl 8 g), mp. 263-[err] (with slight deconposition).
El emental a —=C, 57.1; H 5.2; d, 16.6; N, 13.2% [err] requires

2,;4-Diamino~5-~-hydroxy-6-methylpyrimidine
5 dihydrogen sulphéte'(l37.5 g) was added to a stirrea
solution of sodium methoxide [prepared byldissolving
sodium (39.8 g) in anhydrous methanol (2350 ml)].
The stirred mixture was heated at reflux for 30 minutes
and then for a further 150 minutes duriﬁg the gradual
10 addition of a solution of 3-[4-(4-chlorophenyl)-
phenoxy ]propyl bromide (188 g) in anhydroﬁs tetrahydrofuran
(940 ml) and then the mi#éure was stirred and heated
at reflux for a further 18 hours. Part of the
solvent (approximately 2460 ml) was removed by
15 distillation at atmospheric pressure ahd the remaining
mixture was diluted with water (3000 ml). The
resulting suspension was cooled to 40°C, and the
sclid was filtered off, washed well with water and
dried at 85°C. The solid was then dissolved in hot
20 dimethylformamide (1000 ml) and the resulting soiution
was filtered through diatomaceous earth and treated,
successively, with concentrated hydrochloric acid .
(50 ml) and acetone (2000 ml). The resulting suspensién
was cooled to 10°C and filtered, and the solid was
_25 washed wéll.with acetone tb give 2.4—diamino-5-[3-

{4—(4-chlorbphenyl)phenoxy}propoxy]-6-methy1pyrimidine



5 C 57.0;-H 5.3, d, 16.8; N, 13.3%
3-[ 4- (4 ChIorophenyl)phenoxy]propyl brom de of formula VI, used as a

starting material, was prepared as follows:- 10 A et hanolic
sol ution of sodi um met hoxi de prepared by dissolving sodium (35.7 g) inj
(anhydrous met hanol (300 m) was treated with 4-(4- chlorophenyl)phenol (311
%)Y and the resulting solution was added to a stirred sol ution of ; '
1, 3=di br onopropane (850 nl) in 15 anhydr ous net hanol (500 m) @
during a period of 6 hours. The mi xture was stirred at refl ux fo’
period of '18 hours and was then evapqr gtgd to dryness in vacuo.
crystalline residue was triturated with petroleumether (b.p. 40- [err]) 20
filtered off eneﬁkaéocﬁmfm (hem tgpl £ W3 ehadt FesrptiepiBL ROt assi um
hydr oxi de solution {1500 m; 5%wv), Tiltered off, washed well wth water
and dried. Theg$obh€ Wasomplisdiiem)t.o fractional crystalllsatpon froma
m xture of isopropanol and acetone. The first 25 ~ crop was discarded. The
second crop (lBilefkntald @nald9isied- n sl Hi ISﬂﬁCblanHGeﬁaporat ed. The
- 17 -

N, 13.2%; C C1,N,0, requires

E 20t22C+2
5 c, 57.0¢: H, 5.3; C1l, 16.8:
| N, 13.3%.
3-[4-(4fChlorophenyl)phenoxy]propyl bromide

of formula VI, used as a starting material, was
prepared as follows:- |

10 ' A methanollc solutlon of sodium methoxide
prepared by dissolving sodlum (35.7 g) in anhydrous
methanol (300 ml) was treated with 4-(4~chlorophenyl)phenol
{311 g) and the resulting solution wes added to a
stirred solution of 1,3-dibromopropane (850 ml)_in

15 anhydrous methanol (500 mls'at reflux during a period
of 6 hours. The mixture was stirred at reflux for a
further period of 18 hours and was then evaporated to
dryness in vacuo. The crystalllne residue was
tritutated.with petroleum ethe: (b.p. 40-60°C),

20 filtered off.and dried, and was then triturated with

| agueous potassium hydroxidelsolution (1500 ml; 5% w/v).

filtered off, washed well with water and dried. The -
solid was subjected to fractional crystallisation
from a mixture of isopropaﬁol and acetone. The first

25 crop was.discarded. The second crop (161 g) was

dissolved in acetone, flltered. and evaporated. The



- conce

third crop (53 g) was recrystallised fromethanol. The fourth crop.was -
recrystallised fromisopropanol and then tw ce from ethanol. The purified
second, third and fourth crops were conbi ned and di ssolved in 5 acetones
and the_solution was filtered through di atonaceous earth. It was
/i dhed in vacuo to a volume of 300 M and was then diluted with a
-\%‘ met hanol- (200 m) and water (500 ml). The resulting solid was _ \J
A ; ; . -~

f and washed with water to give 10 :

m xtur i
3-[ 4- (&~efil or ophenyl ) phenoxy] propyl brom de (194 g), mp. 103-[err].
EXAMPLE 2 By proceeding in a manner simlar to that described in Exanple 1
but replacing the 3-[4-(4- 15 ch+ok@phenyl ) phenoxy] propyl brom de used as
a starting material by the appropriate quantities of the corresponding

bi phenyl oxyfesg armi &3 @? was noearystal hésednéren edhaned .t haHeol | owi ng
conpounds which were crystallised fromthe 'solvents indicated:- 20 2

4- di ani no- 5yt gnemovas (veervabahbhgeitpfyomxjsopropanol and

propoxy] - 6- et hyl pyri m di ne monohydrochl oride, - mp. 255-[err] (froma
m xture of Mr&m r%ﬁ‘ﬁlee'élh%lma%et ohes, puxdfded3second, third
{2-allyl-4-(4- or.gphenyl ) phenoxy opoxyl- 25, 2 . o
4- di ani no- 6(57"?&6:%5?“53% rﬁ%‘?ﬁé %ﬁ%h%ﬁ'%éﬁ?ér #Bé, disgoLyes [1& r]. (from

nethanog).

acetone,; and the solution was filtered through
diatomaceous earth. It was concentrated in vacuo to
a volume of 300 ml and was then diluted with a mixture
of methanol (200 ml) and water (500 ml). The resulting
solid Qﬁs filtered off and washed with water to give
10 3-[4-(4-chlorophenyl)phenoxy]propyl bromide (194 g), |
m.p. 103-105°C. -
 EXAMPLE 2 |
By.pfoceeding in a manner similar to that
described in Example 1 but replacing the.3—[4—(4f
15 : chloréphenyl)phenoxY]prole brémide used as a
stafting material by the'apbropriate quantities of the
'cdrresponding biphehyloxypropyl bromides of formula VI,
there were prépared the foiiowing compounds, which Qere.
crystallised from.the’solvehts indicated:-
20. 2,4-diamino-5-[3-{2-bfomo-4-(4—bfomophenyl)?hehoxy%-
propoxy]-6—methylpyfimidine-ﬁonohydrochloride}
m.p. 255-257°C (from a mixture of dimethylformamide
and acetone), and | B
54[3-{2—allyl-4—(4-chlorophény1)phenoxy}prppoxy]- |
25 2.4-diamino;6-methylpyrimidine monohydfbéhlbride, |

m.p. 241-243°C (from methanol).



- 18 - 'By again proceeding in asimlar manner to that described in Exanple
1 but omtting the treatment with hydrochloric acid and using the
appropriate bi phenyl oxypropyl brom des of fornula VI, 5 the follow ng
conpounds were obtained as free bases and crystallised fromthe solvents
| ndi cated: - 2, 4-di ami no-5-[3- {4-(4-bronophenyl)phenoxy }propoxy]-6-_. . "~
t hyl pyrimdine, mp. 198-[err] (froma mxture of tetrahydrof urag
et hyl acetate); 10 2,4-di am no-5-[3-{ 2-chloro -4-
(4- chl or ophenyl ) phenoxy}- propoxy]-6-nmethyl pyrimdine, mp. 191-
a mxture of dinmethylformam de and t et A8hydr of uran); 2, 4- di ani no-*
{2- brono- 4- (4-chl orophenyl ) phenoxy} - praqpoxy].- 6-nhet hyl pyri m di ne, m p.
178-180C (froma 15 ni RYuRr@adP BFRECRALNG Finf $dMadAn@dnhRy ) ;

g; 3;2%3ﬂ 2?&2;@%3 ﬁéé%&%?ﬁﬁﬁ?ﬁr”%%%cf@i% 1 e ing dng

i ] ; 2 4' . . " 5' . ] -

(54 L4 oni or Gtabgent S%i?ﬁ%gﬁfaﬁsmﬁ??%%pxpom]u.%% oyri i di ne,
(4- (4 _ _ o A

. b o nor £ 2t E S £ BL bRl SLIRLREOLIARAS Y AR v,

5 the following compounds were obtained as free bases

and crystallised fFom the solveﬁts indicated:-
2.4—diamino—5-[3-§?-(4—bromophenyl)phenoxy}propoxy]-6-
methylpyrimidine, ﬁ.p. 195—200°C (from a mixture of
tetrahydrofuran and ethyllacefate):

10 2,4-diamino-5-[3-{2-chlorq—4-(4—chlorophenyl)phenoxy};
propoxy]~6-methylpyrimidine, m.p. 191-193°C (from a
mixture of dimethnyormamidé and tetrahydrofuran):
2,4-diamino-5-[3-{Zrbromo-4-(4—chlorophenyl)phenoxy%-
propoxy]-6—methylpyrimidiné. m.p. 178-180°C (from a

15 nmixture of dimethylformamiéé and methanol):
2.4—diamino-5-[3-{4¢(4-chi§£ophenyl)-Z-methylphenoxyg-
prqpoXy]—Gsmethylpyrimidiné, m.p. 207-209°C (from a
mixture of dimethylformamiée and acetone):
2.4—diamino-5-[3-{4-(4-ch16rophenyl):é;éthylphenoxyi-

20 propoxy]-6-methy1pyrimidine, m.p. 144-146°C (from a
mixture of dimethylformamidé and ethanol):
2,4—diamino-5-[3-{4-(4-broﬁophenyl)-2—ethylphenoxy;—
propoxy]—6—methy1pyrimidine; m.p. 146-148°C (from a
mixture of dimethylfOrmamidé'and ethanol);

25 2.4—diamino—5-[3-{45(4-chlorophenyl)-Z—iodophenoxy;-
propoxy]-6amethylpyrimidiné, m.p. 172.5-173.5°C (from a



propoxy] - 6-nmet hyl pyrimdine, mp. 146-[err] (froma m xture of
di nmet hyl f or mam de and et hanol ); 25
2, 4-di am no-5-[ 3-{4-.(4-chl orophenyl)-2-i odophenoxy} -

prop 6-nmet hyl pyrimdine, mp. 172.5-[err] (froma - 19 - mxture of
di e rmam de and acetone); 2 ,4-diam no-5-][3- B
{2-t tyl - 4- (4-chl orophenyl ) - phenoxy propoxy]-6-nethyl pyrim di ne -\

hydr ate” m p. 165-166C (from nethanol): 5 el enental analysis C, 64.5; w

6.8, d, 7.8 N, 12.9; [err], 1.9% [err] :0.5 err] requires C, 64.3; H,

6.75;, d, 7.9; N 12.5; [err], 2.0% 294=di am no-5-[3-{

4- (4-chl orophenyl ) -2-iso- propyl phenoxy}- 10 propoxy]-6-nethyrpyrinid?ne

et hanol at e,

5.8% J[err]

et hanol ): el enent al analysis.ﬁg, 64.0; H 6.9; d, 7.7, N 12.5; Jerr],

N, 12.5; [err], 5.8% 2,4-dia

mipctulrdd -del 4AiGné € pbf armamidecantl dicetome )f;or nan de and -

2 Q-6 immino-ef] 3-ep2 e f-butill-&~14-6hlotcpheifyl) -

pr opoxy] - 6- mEheriquy prctorey bt hemethydpyripidine. hyteate.omaihanol ):

10

15

20

25

165-166°C (from methanol):

elemental analysis C, 64.5; H, 6.8; Cl, 7.8; N, 12.9;

kY

2 24¥59
requires C, 64.3; H, 6.75: Cl, 7.9;
ol 2.0%:

H,0, 1.9%: C c1N402:0.5H20

N, 12.53 H,

2:4-diamino-5-[3;%4-(4-chlorophenyl)-2—iso-propylphenoxy}-

propoxy]-6-methylpyrimidine ethandlate; m.p. 140—144°C
(from a mixture of dimethylformamide and ethanol):
elemental analysis C, 64.0; H, 6.9; Cl, 7.7: N, 12.5:

-0OC. H 5.8%; C H,,CIN,0 :0.5C.H.OH

275! 23 4°2° 25
requires C, 64.1: H, 6.7; Cl, 7.9:
N. 12.5; -OC,H..: 5.8% _
2;4-diamino-5-[3-{2-butyl-4-(4—chlorbphenyl)phenoxy}_

prdpoxy]-64methylpyrimidiﬁe'ethénolate, m.p. 129-131°C

(from ethanol):

elemental analysis C, 64.9; H, 7.1; Cl, 7.4; N, 11.8%;

CZ4H2901N402:0.8c2H50H requires
C, 64.9; H, 7.1; Cl, 7.4; N, 11.7%;
2;4-diamino-5-[3-{4-(4—chlorophenyl)-2-trifluoromethyl--
phenoxy}propcxy]-6-methylpyrimidiné ethanolate,

m.p. 145-148°C (from a mixture of dimethylforﬁamide and

ethanol)i

no- 5-[ 3-{2- but yl - 4- (4- chl or ophenyl ) phenoxy} -



el emental analysis C, 64.9;.H 7.1; d, 7.4; N, 11.8% 20

[err] :0.8[err] requires C, 64.9; H 7.1, A, 7.4, N, 11.7%
2;4- di ani no- 5- [ 3-{4- (4- chl or ophenyl ) - 2- trlfluoronethyl phenoxy
propoxy] 6- met hyl pyri m di ne et hanol ate, mp. 145-148C (froma m xture of )
di net hyl f ormam de and 25 et hanol): - 20 - elenental anal ysis< C, 55 1;"
W 5.2 d, 6.6; F, 11.5: N, 11.6% ' [err] requires C, B5.-4\H
5. 25y C1, 7. 1, F., 11.4 , N 11.2% 5 2, 4-dianino- 5-[3-{4 '
(4-chl orophenyl) - 2-propyl phenoxy} - propoxy] 6- met hyl pyri m d p.
106- 108C [from a n1xture of petroleun1 hher (b.p. 60-[err]) and toluene],
and 2, 4-di am no- [3- 4- 4- chlorog enyl) - 2- cyanophenoxy}

propoxy]-6-net é@g%ﬁ%ﬁ%€§%£§ggat8heg}g+ %e&r cép gb%fr@mz%yn ture of

di met hyl f or mami dé an el e 4ys

8.3, N, 16.4; [err], 1.4% [err 4 r kot € S G
8.5; N 16.8, %err%, 1. 7@2 ES b Ol ga k% agigggggfﬁggpa gayé%%lu manner

‘to that o requires C, 55.4; H, 5.25: Cl, 7.1;

F, 11.4; N, 11.2%;
5 2.4—diaminoé§-[3—{4-(4—chlorophenyl)—Z-propylphenoxy%—
propoxy]-6-methylpyrimidine, m.p. 106-108°C [from a
mixture of petfoleum ether (b.p. 60-80°C) and toluene], and
2,4~diamino-5-[3-%4—(4-chlorophenyl)—2—cyanophendxy%-
propoxy]-6-methylpyrimidine hydrate, m.p. 231-232°C
10 (from a mixture of dimethylformamide and acetone):

elemental analysis C, 60.2; H, 4.8; Cl, 8.37 N, 16.4;

H,0, 1.4%: C,1H, CIN-0,:0.4H,0

requires C, 60.5; H, 5.0; Cl, 8.5;

N[ 16087 H 0‘ 1.17%c

2

15 _ By proceeding in é'similar manner to that
described in Example 1 but replacing the 2,4-diamino-
S-hyd:oxy-6~methylpyrimidine dihydrogen sulphate, used
as a starting material.hyifhe appropriate quantity of
2, 4-diam1no-6-ethyl-S-hydroxypyrlmldlne dihydrogen

20 sulphate. there was prepared
2.4—diamino-5-[3-{4;(4-chlorophenyl)phenoxy%propoxy]—6-
ethylpyrimidine monohydrochloride, m.p. 261-263°C.

The present invention inéludes within its

scope pharmaceutical compositions which comprise at

25 least one compound of formﬁla II in association with a

pharmaceutically acceptable carrier or coating, and



described in Exanple 1 but replacing the 2, 4-diamn no-

5- hydr oxy- 6-

nmet hyl pyri m di ne di hydrogen sulphate us ed as a, startlng

material, by the appropriate quantity of 2, 4-diam no-6- ethyl
5- hydr oxypyri m di ne di hydrogen 20 sulphate there was prepared 2,
4- dt‘ay - 5- [3- {4- (4-chlorophenyl ) phenoxy }propoxy] -6-

, m di ne nonohydrochl oride, mp. 261-263C. The present invention
incilddeg within its scope pharnmaceutica
| east one conpound of formula I

or nore other antinmalarial conpounds or other therapeutic agents. In

Li ni cal . |1
clinica praaggfg?%lhzggfegge%hb@%@i adée&rglfg{ar ele&aisrszaina y

be adm niste conp05|t|ons for

tally or par ent

conpositions which conprise at 28
in association with a pharmaceutically
acceptabl e carrier or coating, and_ ,3- 21 - optionally together with one

oral adm ni Sééxﬁiabﬁﬁdsnékuééh%%h@i%%dﬁbi Eﬁéenﬂ?é' I SIndéﬁ?ﬁiéhD' e powders,

and granules. I'n such solid conpositions the active conmpound or conpounds

%fa@flbéa&heoﬁam%sn.ﬂﬂ@ﬁ{st off |4 tpddn@sikdégt¥Bhcar bonat e,
potato starc

are m xed wi

5

10

15

20

25

alginic acid, or lactose. The conp05|t|ons may al so
will normally be administered orally, rectally or

parenterally.

Solid compositions for oral administration
include compressed tablets, pills. dispersible powders,
and granules. In such solid compositions the active
compound or compounds are mixed with at least one
inert diluent such as caléium carbonate, potato starch,
alginic acid, or lactose. The compositions may also
comprise, as is normal practice., additional substances
other than inert diluents,.e.g. lubriéating agents,
such as magnesium stearété; Liduid compositions for

oral administration include pharmaceutically acceptable

emulsions, solutions, suspensions, and elixirs containing

inert diluents commonly'uséd in the a:ﬁ. such as
water and liquid paraffin.‘ Bgsides inert diluents
such compositions may also coﬁprise adjuvants.: such
as wetting and suspending;égents, ana sweetening,
flavouring, perfuming and preserving agents. |
The compositions according'to the invention., for oral
administration, also inciude capsules of absorbable
material such as gelétin containing the active
compound or'dompounds with-br without the addition of

diluents or excipients.

L/



conprise, as is normal practice, additional substances other than inert
diluents, e.g. lubricating agents, such as magnesium stearate. Liquid
conpositions for 15 oral admi nistration include pharnaceutically =
accept abl e enmul si ons, sol utions, suspensions, and elixirs contai ni-ng-+re
di luents comonly used in the art, such as water and liquid paraffin. .~
sides inert diluents such conpositions may al so conprise adjuvants, “such
20 ~as wetting and suspendi ng agents, and sweetening, flavouring,
perfum ng and preserving agents. The conpositions according to the
i nvention, for oral adi nistration, =al&d ¥ nclude capsul es of absorbabl e
material such as gelatin caontaining the active 25 conmpound or conpounds .
with or without the addiSGldR SPMRQSIdHIDH IR FITEM sadminisppatiay) g

conpositions for_rectal adm.,istration include suppositorjes formulated in
manner known BBFLESC.HPBORIFCHIES (HRIHIASRS CHhtRRRE B XRGBounds.

el ade Stor| BEEaHeBE BPIBHFERITE Stk Yo et et rarpgpnds: "

enul si ons. Exanpl es of B%2§@¥£%§5%§“§66%¥é&éé Siispendi ng nedia are

5 parenteral administration include sterile aqueous

or non-aqueocus solutions, suspensions, or emulsions.
Examples of non-agueous so;vents or suspending media are
propylene glycel, vegetabie oils such as.olive oil,

and injecﬁable organic esters such as ethyl oleate.

10 These compositions may also contain adjuvants such as
presefving, wetting, emulsifying and dispersing agents.
They may be sterilised, foriexample. by filtration
through a bacteria-retaininé filter, by.incorporation '
of stefilising agents in tﬂe compositions, by

15 irradiation, or by heating. They may also be
manufactured in the form of sterile solid compoéitions:
which can be dissolved in a sterile injectable medium
immediately before use.

- The peréeptages Qf active ingredients in the

20 combositions of the invention may be varied, it being
necessary that they should constitute a proportion
such that a suitable dosage for the desired
antimalarial effect shall be obtained. Obviously
several unit dosage forms may be administered at about

25 the same time. Generally the'compositions should

contain 0.1% to 80% by weight of active ingredient,



propyl ene glycol, vegetable oils such as olive oil, and injectable . organic
est.ers such as ethyl oleate. 10 These conpositions may al s contain

L s such as preserving, wetting, enulsifying and di'spersing agents. y
They faa\be: sterilised, for exanple, by filtration through a

bact ¢ 3 ‘et'ai ni ng f||ter by incorporation of sterilising agents in the
conpa ons, by 15 |rrad|at|on or by heating. They may al so be —
manuf ®¥Ured in the formof sterile so&#f conpositions, which can be. L
dissolved in a sterile injectable medi immedi ately before use. The

per cent ages_ of active i edie 0 conpositions of the invention
may be van%ﬁpe$-a% ﬁgﬂ%écggsggéa Hﬂ: ey shoul d constitute a proportion

such that a SU|tabIe a 0] 25| 2 shal | be
obt ai ned. Cbvi ously sev%rg %n%tbg% qé?%m nﬁgaé £§%1§%§?g%gd at about
25 the smimgfanﬁnsfeba tt&aecgra@zﬁ% tdONsani oL € 006A1 Bnd. £t 0 80%

by wei ght of active 1ngredient, - especially when in tablet form

The dose e@iﬁﬁbﬁeéﬁnéﬁeulwéaﬁ:hén%%l fﬁﬁt&fé'éﬂﬂ.ﬁﬁ ;ath@faegés ke route

of admi nistration and the
5 generally between 0.01 and 100 mg (preferably between 0.0l

“and 1.0 mg) of compound of formula II per kg body weight
per day, and optionally togethér with between 1.0 and 50 mg
(preferably between 1.0 and 10 mg) of another antimalarial
compoﬁnd or another therapeutic agent pér kg body weight

10 per day by oral administration.
| The compéunds'of formula II may be administered
each day or, aécording to the wiéhes of the medical or
veterinary practitioner, less oftén, e.g. weekly. |
The following Com?bsifion Example illustrates
15 pharmaceutical compositions aécording to the present
invention. | |

COMPOSITION EXAMPLE

Capsules for oral administration were made
up in the usual manner by filling No. 2 size gélatin

20 capsules each with 155 mg of the folloWihg composition:=-



duration of. the treatment. |In the adult, the doses are 5 generally between
0.01 and 100 ‘ng (preferably between 0.01 and 1.0 ng) of conpound g7 do\mul a
|| per kg body wei ght' per day, and optionally together with betwg€
50 ng (preferably between 1.0 and 10 ng) of ‘anot her antinal ari al
or anot her therapeutic agent per kg body weight 10 per day by ora :
\adni_ni stration. The conpounds of fornula Il may be admi nistered each day
or ,s.according to the wishes-of the nedic m_or veterinary practitioner, |ess
often, e.g. weekly. The follow ng Conposition Exanple illustrates 15

Pl ot <2 £ OFPER b8 SR 1B 10 I S PEfiond AR
by filling PkbrgbégiT-g hgghgn%%rggﬁﬁgh%i each with 155 ng of the follow ng

conposition (4-chl or ophenyl ) phenoxy} -

pr opoxy] - 6- mg} by ﬂ*&fgbﬁlaglggnohydrochlor|de 50 mg
50 ng potato star 100 ng 5 nagnesi um
Stearate potato starch 2.5 ngy 100 mg

5 magnesium stearate S - 2.5 mg

Aerosil (a registered Trade Mark) : 2.5 mg.



Aerosil (a registered Trade Mark) 2.5 ng. - 25 - C A

MS 1. Pyrimdine derivatives of the general fornula:- [ERR]. wherein [err]
repr esent met hyl or ethyl group, R2 represents a bronmine or chlortne :
atom and 3§ yepresents a hydr ogen, chlorine, bromne or iodine atons a
straight-_ﬂipmranched chain al kyl or al kenyl group containing up to 4 L
carbon atdwe/ or a cyano or trifluoronethyl group, and pharmaceutically .~
accept abl e acid addition salts thereof. 2. 2, 4-Di am no-5-[ 3- -
{4- (4-chl orophenyl ) phenoxy}- propoxy] 2&- aethylpyr|n1d|ne and

pharmaceutical ly acceptable acid addition salts thereof. 3.

2, 4-Di am no-5-[3- 2-Dbrono-4-(4-bgogopheny - phenoxy

propoxy] 6- met hyl pyri m di ne and pharnmaceutically acceptable acid addition
salts thereof. - - 26 -

1. Pyrimidine derivatives of the general

formula:-

wherein Rl represents a methyl or ethyl group. R2

represents a bromine or chlorine atom, and R3
represents a hydrogen, chlorine, bromine or iodine

atom, a straight- or branched-chain alkyl or alkenyl
group containing up to 4 carbon atoﬁs. or a cyano

or trifluofomethyl group, and pharmaceutically

acceptable acid addition salts thereof.

2. 2,4-Diamino-5-[ 3-{ 4-(4-chlorophenyl) phenoxy }-
propoxy] -6-methylpyrimidine and pharmaceutically
acceptable acid addition salts thereof.

3. 2,4-Diamino-5-[3-{2-bromo—4-(4-bromophényl)-
phenbxy}propgxy]-6-methylpyrimidine and pharmaceutically

acceptable acid addition.salts thereof.

[



4. 5-[3-{2-Allyl-4-(4-chl orophenyl)phenoxy}- propoxy]-2

4- di am no- 6- met hyl pyri m di ne and pharnmaceutically acceptable acid a
salts thereof. 5. 2, 4-Di amno-5-[3- {4-(4-bronophenyl)- phenoxy}"
pr opoxy] - 6- nethylpyr|n1d|ne and pharmaceutical |y acceptabl e aci d 08T | of
salts thereof. 6. 2,4-Di am no-5-[3-{2-chloro-4-(4-chloro- phenyl)phenoxy}
kgropoxy]-6-nethylpyrlnldlne and pharnmaceutically acceptable acid addition
sa’l\;s thereof. 7. 2 4-Di am no-5-[3- {2-brono-4-(4-chl oro-

phenyl ) phenoxy} pr opoxy] - 6- nethylpyr|n1d|ne and pharmaceutically acceptable

acid addition salts thereof. 8. 2 4-Di &fino-5- [3 {4 -(4-chl orophenyl)-2-
met hyl phenoxy} pr opoxy] - 6- neth m di ne and ceu I cal Ly,acceptiabl e
acid addition salts therebf. é‘fg %afﬁ}éﬁ%ﬁﬁ‘ ?aﬁoP eewhéfBSHﬁ %r-z-
et hyl phenoxy} propoxy]s;6-neth d|n har ceutl | 'y acceptabl e
acid addition RH¥ROXKL T%8$L {@ﬁ ﬁpggpggﬁgl n?4a8§0nnphenyl) 2-

aci o oddi tion'< °@4¢£¢€3§%§ﬂ£?£§%%§@2%¢ 3ER B e Bk R P

oseprenony oropory] 5 ey By 5 SRoeSA B UTRAENL AR o
phenoxy}propoxy] 6—methylpyr1m1d1ne and pharmaceutically
acceptable acid addition salts thereof\

6. 2,4-Diamino-5-[ 3-{ 2-chloro-4-(4-chloro-
phenyl)phenoxy}propoxy]-6-methylpyrimidine and
pharmaceutically acceptable acid addition salts thereof.

7. 2,4—Diamino-5—[3-%2—bromo-44(4-chloro—
éhenyl)phenoxy}propoxy]-6-methylpyrimidine and - .
pharmaceutically acceptable acid addition salts thereof.

| | 8. 2,4-Diaminq-5-[3-{4-(4-chloropheny1)-2-
methylphenoxY}propoxy]-6-methylpyrimidine and
pharmaceutically acceptable acid addition salts thereof.

9. 2,4-Diamino-5-[ 3-{ 4-(4-chlorophenyl)-2-
ethylphendxy}propoXy]-6-methylpyfimidine and
pharmaceutically acceptable acid addition salts thereof.

10. 2,4-Diamino-5-[ 3-{ 4-( 4-bromophenyl ) -2~

-'ethylphenoxy}propoxy]—G-methylpyrimidine and '
' pharmaceutically acceptable acid addition salts thereof.

11. 2.4-Diamino-5-[3-%4-(4-chlorophenyl)42-
iodophenoxy}propoxy]QG-ﬁethylpyrimidine and

pharmaceutically acceptable acid addition salts thereof.

* [ L - N S %



- 27 - 12. 2,4-Diamno-5-[3- {2-tert-butyl-4- (4- chldrophenyl)phenoxy}
pr opoxy] --6- nethylpyr|n1d|ne and pharnaceutlcally acceptable acid addltlon

salts thfﬁ.of 13. 2, 4-Di am no-5-[3-{4-(4-chl.orophenyl) -

2-1s0- pfuﬁ\'phenoxy} pr opoxy] - 6- met hyl pyri m di ne and pharnaceutlcally

accept abf £Z4ci d addition salts thereof. 14. 2 ,4-Dianino-5- [3- :
{2-butyl>4- (4-chl oro- phenyl) phenoxy} propoxy]-6-nethy|pyrin1d|ne and P
pharmaceutical |y acceptable acid addition salts thereof. 15. [

2,4-Di am no-5-[3- {4-(4-chlorophenyl) - ;- trifluoromet hyl phenoxy}
propoxy] 6- nethylpyr|n1d|ne and pharnaceutlcally acceptabl e acid addition

salts thereof. 16. 2, nQ- ~64rghlar n
pr opyl phenoxy} pr opoxy] - ne?% ? @%%ﬁ% éng g 9h§§%§c§3}¥%afiy accept abl e

aci d addi ti on galfotdes enoR £p5558k99 B-hdthiAplFirllamnapheny! ) - 2-
cyanophenoxy}propoxy] 6 ne y pyr|n1 ne" and” pharnmacéutical I'y acceptable
acid add't'0%ﬁﬁﬂﬁﬁhﬁﬁﬁﬁéﬁilcally acceptable acid addition salts

thereof.

 13. 2,4-Diamino- 5-{3_-{ 4-(4-chlorophenyl)-

Z-iggrpropylphenoxy%p;opoxy]-6-methylpyrimidine and

pharmaceutically acgéptable-acid addiﬁidn.salts

thereof. .

14. 2,4-Diamino-5-[3-f2-butyl-4-(4-chloro-
phenyl)phenoxy}propo#y}eG-methylpyrimidine and
pharmaceuticaily acceptable acid addition salts
thereof. |

15. 2.’4-Diamino—5-[3_-{ 4-(4-chlorophenyl)-2- -
trifluoromethylphenoxy}propoxy]-6—methylpyrimidine and
pharmaceutically acceptable acid addition salts
thereof.

16. é,4-Diamino-5-[3-{4-_-(4-chlqropheny1)-z- |
propylphenoxy%propoxy]-6-methylp§rimidine and
pharmaceutically acceptable acid addition salts
thereof. -

17. 2.,4-Diamino-5-[ 3-{ 4-(4-chlorophenyl)-2-
cyanophenoxy}propoky]—6-methylpyrimidine and
pharmaceutically acceptable acid addition salts

thereof.

A



-28- 18. 2,4-Diam no-5-[3-{ 4-(4-chlorophenyl)- phenoxy}

- propoxy] - 6-et hyl pyri m di ne and pharnaceutically acceptable acid a
salts thereof. 19. A process for_the preparation .of a' pyrimdine
derivative as claimed in claim1 which conprises the reaction of a_ %
2, 4- di am no- 5- hydr oxy-6- al kyl pyri m di ne of the general formula:- [[ERR

Uwherein [err] is as defined in claim1), or a basic salt thereof, with a
bi ghenyl oxypropyl conmpound of the general fornula:- [ERR] wherein R
represents the acid residue of a reacti 28 ester, and R2and R3 are as

defined in claim1. 20. A process according to glain119 i n which an al kal

netal salt of the pyrim didie s2at+tDigmimoes+bB-pa-§énchiabrophanyd)y is
enpl oyed as reactant. - 29 - 21. A process according to claim19 or 20
phenoxy}propdky]-6-ethy1pyrimidine and pharmaceutically
acceptable acid addition salts thereof.
19. A process for the preparation of a’
pyrimidine derivative as claimed in claim 1 which

comprises the reaction of a 2,4-diamino-5-hydroxy-6-

alkylpyrimidine of the general formula:-

NH,

OH
%

|
HzN/k\N r!

(wherein R is as defined in claim 1), or a basic salt
thereof, with a biphenyloxypropyl compound of

the general formula:-

4 :
R -(CH2)30 R | VI

/

R3

J
wherein R4 represents the acid residue of a reactive

2 3 are as defined in-claim'l.

- ester, and R“ and R
20. A process according to claim 19 in which
an alkali metal salt of the pyrimidine starting material

of general formula V is employed as reactant.

A



n

in which R4 in the starting material of general fornula VI represents. a .
hal ogen atomor a [err]-tolylsul phonyl or nethylsul phonyl group. 22. A
process acgqQrding to claim19, 20 or 21 followed by the-step of converting

by known Agthods a pyrim dine derivative of the general formula depicted in
claim1 t\jds~Qbtained into an acid addition salt. 23. A process for the _
preparati Qgg a pyrimidine derivative of the general fornula depicted.in _ U
claiml1, o acid addition salt thereof, substantially as herei nbefore (O

described with especial reference ta bgaaple 1 or 2. 24. Pyrimdine
derivatives of the general -formula depicted in claim1l and acid addition

salts thereof when preparLed RyptbBeeBE0aeEDrdiRey P ARl oL! A med in
claim19, 20, 21, 22 or,23. 25. Pharnaceutical "conpositions which conprise,

as active ingiredilehth RY imasheoseapying tiaerdeni & igeheasa 1| @R d Ry ANy

"one of clainms 1 to 18, or a pharnmaceutically acceptable salt thereof, In

associ ati on wegresqnas nackalogahl gtamcept ablpe tedrlistilghoriaatd Ng. - 30-
methylsulphonyl grﬁup. '

22. A process according to claim 19, 20 or 21
followed by the step of converting by known methods a
pyrimidine derivative of the general formula depicted
in claim 1 thus obtained into an acid addition salt.

23. A process for the preparation of a
pyrimidine derivative of the general formula depicted
in claim 1, or acid addition salt thereof, substantially
as hereinbefore described with especial reference to
Example 1 or 2.

24. Pyrimidine derivatives of the general
formula depicted in claim 1 and acid addition salts
thereqf when prepared by the process - as
appropriate - claimed in claim-19, 20, 21, 22 or 23.

25. Pharmaceutical compositions which-
comprisé,as active ingredient: at least one pyrimidine
derivative as claimed in any one of claims 1 to 18,
or a pharmaceutically acceptable salt £hereof. in
association with a pharﬁaceutically'acceptable carrier

or coating.
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26. Pharnmceutical conpositions according to claim25 substantially
her ei nbef ore «descri bed with especial reference to the foregoing Co
Exanpl e. 27. A pyrimdine derivative as clained in any one of clai
18, or a pharmaceutically acceptable salt thereof, for use in the treatment
or prevention of malaria in man and ot her warm bl poded ani mals. The text of
the specification has been reproduced by photocopying the appl.icants
original typescript. It may contain a few anendnents which are difficult
to read. The original typescript gogpalning these anendnents may be

i nspected on the prem ses of the Patent O fice PATENTS ACT 1977

SPECI FI CATI ON NO 2086386B28he prhLastaatEoal cebnpbsivebAsabhbewedingdes
Section 117 on 20 February 1985: Front page, Heading (72) Inventors for

Wliam Sharp reskhidi2f sibstantthhly dsEh&pdEnbeEbFeCBe28ribeahwigfs
Bas 261353/8

especial reference to the foregoing Composition
Example. |

27. A pyrimidine derivative as claimed in
any one of claims 1 to 18, or a pharmaceutically
acceptable salt thereof, for use in the treatment or
prevention of malaria in man and other warm-blooded

animals.

The text of the gpecificatior has been reproduced Y d
; r ¥ photecopyi the g
typeacript. It may comtain a few amendments which az-s ,dimgflggto rea.d? plica;ﬁ: 3?1??;1

typescript containing these emendments may.be inspected on the premises of the Patent Office

PATENTS ACT 1977
_ SPECIFICATION NO 2086386B
The following corrections were allowed under Section 117 on 20 February 1985:
Front page, Heading (72) Inventors for William Sharp read Brian William Sharp

" THE PATENT OFFICE
28 March 1985 . - Bas261353/8
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