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PHARMACOLOGICALLY ACTIVE CHS CONPOUNDS

The present invention relates to a class of pyrimidine compounds which
are useful in the treatment of central nervous system (CNS) diseases
and disorders such as the prevention of cerebral ischaemic damage, to
pharmaceutical compositions containing them, to their use in the
treatment of such disorders, and to methods of preparing them.

Glutamate is an excitatory amino acid which functions as a
neurotransmitter. However, when its extracellular concentration is
sufficiently high, glutamate acts as a powerful neurotoxin, capable of
killing neurones in the central nervous system, (Rothman & Olney
(1986) Prog.Brain.Res., 63, 69). The neurotoxic effect of glutamate
has been implicated in a number of central nervous system disorders
and disease states including cerebral ischaemic damage, epilepsy and
chronic neurodegenerative disorders, such as Alzheimer's: disease,
motor system disorders, and Huntington's chorea, (Meldrum Clinical
Science (1985) 68 113-122). In addition, glutamate has been
implicated in other neurological disorders such as manic depression,
depression, schizophrenia, high pressure neurological syndrome,
chronic pain, trigeminal neuralgia and migraine.

In European Patent application No.21121 there is disclosed a group of
3,5-diamino-6-(substituted phenyl)-1,2,4-triazines which are active in
the treatment of CNS disorders, for example in the treatment of
epilepsy. One compound described in that application,
3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine (lamotrigine), has
been shown to inhibit the release of the excitatory amino acids,
glutamate and aspartate, (Leach et al Epilepsia 27, 490-497 1986,

A.A.Miller et al New anticonvulsant drugs. Ed. Meldrum and Porter
165-177, 1987). )

The present inventors have now found that a series of substituted
pyrimidine compounds, as defined in Formula I, are potent inhibitors
of glutamate release; these compounds are useful in the treatment of
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PHARVMACOLOG CALLY ACTI'VE CNS COVPOUNDS

the above mentioned disorders and disease states of the central
nervous system. The pyrimidine compounds of formula I are also
inhibitors of aspartate release.

Thus in a first aspect of the present invention there is provided the
use of a compound of Formula I or an acid addition salt thereof in the
manufacture of a medicament for treating or preventing CNS disorders
or diseases of a mammal, wherein

in Formula I,

Ry and R, are the same or different and are selected from hydrogen,
halo, hydroxy, alkoxy, alkyl, alkylthio and a group NR1 1 where R
and R11 are the same or different and are selected from hydrogen,
alkyl, aryl and arylalkyl or together with the nitrogen atom to which
they are attached form a cyclic ring optionally substituted with one
or more alkyl groups and optionally containing a further heteroatom;
R3 is hydrogen, alkyl optionally substituted by one or more halo
radicals, or is amino, alkylamino, dialkylamino, cyano, nitro, halo,
carbamoyl, hydroxy, carboxy, alkoxy, alkylthio, alkylthioalkyl,
S(O)na1ky1, di(alkyloxy)alkyl, -C(R):NOH or -COR or -COZR wherein R is
hydrogen or alkyl, or a group CH X where X 1is hydroxy, alkoxy,
aryloxy, arylalkyloxy, halo, cyano, NRIR11 wherein R1 and R11 are as
defined above, S{0) -alkyl where n is 1 or 2, or SOZNR1 11

each of R4 to R8 are the same or different and each is selected from

hydrogen, halo, alkyl, .perhaloalkyl, cyano, carbamoyl, carboxy, COR,

1
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The present invention relates to a pyrimdine Conpound whi ch is useful
in the treatnent of central nervous system (CNS) di seases and
di sorders such as the

-3 -

nitro, amino, a]kylsulphony1am1no alkoxy, S(0) p-3lkyl where n is 1 or
2, or SO,MR Lll,

R4 and R5 or R and R6 together are the group -CH=CH-CH=CH- or the
group 'CHZ'CHZ'CHZ'CHZ' in which case both R7 and R8 are hydrogen;

and optionally one of the nitrogen atoms in the pyrimidine ring may be
N alkylated or optionally may be an N oxide;

the foregoing alkyl groups or moieties of alkyl-containing groups
having from 1 to 6 carbon atoms, and the aryl groups or aryl moieties
of aryl-containing groups having 6 or 10 carbon atoms.

Certain compounds of Formula I are chiral, and it will be appreciated
that in these instances, Formula I encompasses both the racemic
mixture and the individual enantiomers of such compounds. It will
also be appreciated that when one or more of Ry¢ Ry and Ry are
hydroxy, they may also exist in their tautomeric form.

A preferred class of compounds of Formula I which are potent
inhibitors of glutamate are those wherein one of Ry and R, is amino
and the other is selected from amino, hydroxy, halo, morpholino,
piperazinyl, ﬂfa]ky1piperaziny1, N.N-dialkylamino, ﬂ:a]kyiamino or
alkylthio;

R3 is alkyl optionally subst1tuted by one or more halo radicals, or is
alkyl, alkylthio, hydrogen, hydroxy, alkoxy, halo, carboxy, carbamoyl,
or a group CHZX where X is hydroxy, phenoxy, benzyloxy, alkoxy or
alkylthio;

one of R4 and R5 is halo and the other 1is selected from halo or
hydrogen;

Rg is halo, hydrogen, nitro or amino;

R, is hydrogen, halo, cyano, alkylthio, SOZNR1 11 alkyl, nitro, amino
or methanesulphonamido; and

RB is hydrogen or halo.

In the present invention,
R1 is preferably hydroxy, amino, N-alkylamino, N,N-dialkylamino,
morpholino, piperazinyl, N-alkylpiperazinyl;
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5 prevention of cerebral ischaem c damage, to processes for -~ its
preparation and to pharmaceutical conpositions containing it.

-4 - - .

R2 is preferably chloro, amino, N,N-dialkylamino or piperidino;

Rq is preferably hydrogen, alkyl, methoxymethyl, trifluoromethyl,
benzyloxymethyl, phenoxymethyl or methylthiomethyl;

Ry to R8 are preferably selected from hydrogen and chloro. Preferably

the alkyl moieties contain from 1 to 4 carbon atoms.

In Formula I, advantageously at Tleast one of Ry and R, is amino and
the other is amino, piperazinyl or N-methylpiperazinyl, N-alkylamino,
N,N-dialkylamino; and

R3 is hydrogen, methyl, trifluoromethyl or methoxymethyl.

It is a preferred feature of Formula I that two of R4, R5 and R7 are

chloro, in particular it is preferred that all of R4, R5 and R7 are

chloro. Such compounds are highly potent inhibitors of glutamate

release. Preferred examples of the group NRIR11 are amino,
N-methylamino, N-ethylamino, N,N-dimethylamino, piperazinyl,

N-methylpiperazinyl, piperidinyl, and morpholino.

An especially preferred class of compounds within Formula I are those
wherein

R1 is selected from amino, piperazinyl, N-methylpiperazinyl,
N-morpholino, N,N-dimethylamino, and N-ethylamino;

R2 is amino;

R3 is selected from trifluoromethyl, hydrogen, methyl,
benzyloxymethyl, methoxymethyl and methylthiomethyl;

R4 is chloro; and

at least one of RS' R6 and R7 is chloro, and the remainder are
selected from hydrogen, chloro and nitro; and

R8 is hydrogen

or R, and R8 are both hydrogen, RS and R7 are both chloro and R6 is
selected from hydrogen chloro and nitro.

The present invention also provides'a subclass of compounds of Formula
I, which whilst being potent inhibitors of glutamate release show only
weak (ie. having an ICq, of >20um) or insignificant inhibitory effects
on the enzyme dihydrofolate reductase . Accordingly, in a preferred
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Gutamate is an excitatory amino aci d whi ch functions ds a

neurotransmtter. However, when its 10 extracellular concentration is

sufficiently high, glutamte
o S -5 -

embodiment of the present invention there is provided compounds of

Formula I where R1 to R8 are hereinbefore defined with the proviso
that when

R, is halo, then

R3 is hydrogen, perhaloalkyl, methyl or methoxymethyl and/or
Rg is nitro and/or

R, is N-alkylpiperazinyl, morpholino,
or N-ethylamino;

or with the proviso that when

RG is chloro then

R4 is halo, and R3 is hydrogen, perhaloalkyl, methoxymethyl, methyl or
halo and/or Ry is N-methylpiperazinyl, piperazinyl, morpholino or N, N-
dimethylamino, or N-ethylamino.

N,N-dimethylamino, pdperaziny)

Compounds of Formula I may be used in the treatment or prophylaxis of
acute and.chronic disorders of the mammalian central nervous system.
The acute condition comprises cerebral ischaemia which may arise from
a variety of causes including stroke, cardiac arrest, bypass surgery,
neonatal anoxia and hypoglycaemia; and also physical injury or *rauma
of the spinal cord or brain. Chronic neuro- degenerative disorders
which may be treated include Alzeheimer's disease, Huntington's
chorea, Olivopontocerebrellar atrophy, motor system disorders. Other
neurological conditions which may be treated with a compound of
Formula I include depression, manic depression, schizophrenia, chronic
pain, epilepsy, trigeminal neuralgia and migraine.

In a further aspect, the present invention provides a method of
treatment or prevention of a CNS disorder or disease of a mammal,
including man, comprising the administration to the mammal of a
non-toxic effective amount of a compound of Formula I or an acid
addition salt thereof.

In particular, the present invention provides a method of treating a
mammal predisposed to or having neurotoxic extracellular glutamate

-
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acts as a powerful neurotoxin, capable of killing neurones ~ in the

central nervous system (Rot hman & O ney (1986) Prog. Brain. Res., 63,
69). The neurotoxic effect of '
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levels of the central nervous system comprising the administration to
the mammal of a non-toxic effective amount of a compound of Formula I
or an acid addition salt thereof.

Certain substituted phenylpyrimidines of the present invention are
known in the art as having antimalarial activity. See for example
Brit.J.Pharmacol. §, 185-200 (1951); JACS, 73, 3763-70, (1951). Other
phenylpyrimidines are known from Chem.Biol. Pteridines, 463-468,

(1982) and Pharmacotherap.Budesinsky, p.129-141, (1963), ed. Oldrich
Hanc.

Nonetheless, certain compounds of the present invention are novel and
accordingly the present invention provides a compound of Formula I or
an acid addition salt thereof wherein R1 to R8 are as hereindefined,
with the proviso that at least one of R to R8 is other than hydrogen,.
and further with the proviso that when Ry and R, are both amino, or

when Ry is hydroxy and R, is amino, and R3 is alkyl or hydrogen, and
R, is hydrogen, then R, and R; are both halo.

Other novel compounds of the present invention are those where Ry to
Ry and Rg are as hereinbefore defined and one of Ry orRg is other
than hydrogen, and R7 is halo, alkyl, perhaloalkyl, cyano, nitro,
amino, alkylthio, S(0) -alkyl or SONR'R'!

A third class of novel compounds of the present invention are those of
Formula I where Ry is morpholino, piperazinyl, N-alkylpiperazinyl,
N,N-dialkylamino, N-alkylamino or alkylthio and R, to R8 are as
hereinbefore defined. )

A fourth class of novel compounds of the present invention are those.
of Formula I where R1 and R2 are as hereinbefore defined;

and Ry is alkoxy, alkylthio or alkyl substituted by one or more halo

radicals, or is a group CHZX where X is alkylthio, aryloxy,

arylalkyloxy, alkyloxy or hydroxy;
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Ry to Rg ~are the same or different and are each selected from
hydrogen, halo, perhaloalkyl, cyano, nitro, amino or alkylthio;

R7 is halo alkyl, perhaloalkyl, cyano, nitro, amino, or a group
SOZN(R )2 wherein R!11 g alkyl; and

R8 is hydrogen or halo.

A fifth class of novel compounds of the present invention are those of
Formula I where Ry and R2 and R, to R8 are as hereindefined, and'R3 is
alkoxy, aryloxy, arylalkyloxy or alkylthio.
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neur odegenerati ve di sorders such as Al zhei ner's di sease,

nmot or system

di sorders and Huntington's chorea (Ml drum Cinical Science (1985) 68
I n addi ti on,

113-122) .
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Preferred —novel compounds of the present invention include the

following, the numbers referring to the Examples hereinafter
appearing:-

.Example No.

1.

w N
.

~N OO S

10.
11.

14.
15.
16.
25.
26.
27.
28.
29.
36.

58.

79.

MJWD/MS/PA1024/22nd November 1989

4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)-6-
trifluoromethylpyrimidine
2,4-Diamino-5-(2,3,5-trichloropheny1)-6-methoxymethylpyrimidine
4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)
pyrimidine

2,4-Diamino~5-(2,3,5-trichlorophenyl)-6-trif luoromethylpyrimidine
2,4-Diamino-5-(4-nitro-2,3,5-trichlorophenyl)pyrimidine
2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-methylpyrimidine
4-Amino-2-N-morpholino-5-(2,3,5-trichlorophenyl)-6-trifluoro-
methylpyrimidine '
4-Amino-2-N,N-dimethylamino-5-(2,3,5-trichlorophenyl)-6-
trifluoromethylipyrimidine
4-Amino-2-morpholino-N-5-(2,3,5-trichloropheny!)pyrimidine
4-Amino-2-N,N-dimethylamino-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-6-methy1-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichloro-
pheny1)pyrimidine .
2,4-Diamino-5-(2,3-dichlorophenyl)-6-trif luoromethylpyrimidine
2,4-Diamino-5-(2,3-dichloropheny1)-6-methylpyrimidine
2,4-Diamino-5-(2,3-dichlorophenyl)-6-methoxymethylpyrimidine
2,4-Diamino-5-(2,4-dichloropheny1)-6-trifluoromethylpyrimidine
6-Benzyloxymethy1-2,4-diamino-5-(2,4~dichloropheny!)pyrimidine
2-N-methylpiperazinyl-4-amino-5-(2,4-dichlorophenyl)pyrimidine
2,4-Diamino-5-(2,5-dichloropheny1)-6-trifluoromethylpyrimidine
2,4-Diamino-5-(2,3,5-trichloropheny1)pyrimidine
4-Amino-5-(3,5-dichlorophenyl)-6-methy1-2-(4-methylpiperazin-1-
y1)pyrimidine
4-Amino-2-N-ethylamino-5-(2,3,5-trichlorophenyl)pyrimidine

4-Amino-2-N-methylamino-5-(2,3,5-trichlorophenyl)pyrimidine
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20 gl utamate has been inplicated in other neurol ogical di sorders such
as rmani ¢ depression, depression, schi zophreni a, hlgh pressure
neurol ogi cal syndrome, chronic
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or an acid-addition salt thereof.

Suitable acid addition salts of the compounds of Formula I include
those formed with both organic or inorganic acids. Such acid addition
salts will normally be pharmaceutically acceptable. Thus, preferred
salts include those formed from hydrochloric, hydrobromic, sulphuric,
citric, tartaric, phosphoric, lactic, pyruvic; acetic, succinic,
oxalic, fumaric, maleic, oxaloacetic, methanesulphonic,
ethanesulphonic, p-toluenesulphonic, benzenesulphonic and isethionic
acids. These salts can be made by reacting the compound as the free
base with the appropriate acid. .

While it is possible for the compounds of Formula I to be administered
as the raw chemical, it 1is preferable to present them as a
pharmaceutical formulation. The formulations of the present invention
comprise a novel compound of Formula I, as above defined, or a
pharmaceutically acceptable salt thereof together with one or more
acceptable carriers therefor and optionally other therapeutic
ingredients. The carrier(s) must be ‘acceptable' in the sense of
being compatible with the other ingredients of the formulation and not
deleterious to the recipient thereof.

The formulations include those suitable for oral, parenteral
(including subcutaneous, intradermal, intramuscular and intravenous),
rectal and topical (including dermal, buccal and sublingual)
administration although the most suitable route may depend upon for
example the condition and disorder of the recipient. The formulations
may conveniently be presented in unit dosage form and may be prepared
by any of the methods well known in the art of pharmacy. A1l methods
include the step of bringing into association a compound of Formula I
or a pharmaceutically acceptable acid addition salt thereof ("active
ingredient") with the carrier which constitutes one or more accessory
ingredients. In general the formulations are prepared by uniformly
and intimately bringing into association the active.ingredient with
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pai.n, trigem nal neural gia and mi graine. - In EP-A-21121
there is disclosed a group.of 25 3,5-diam no-6-(substituted
phenyl)-1,2,4-triazi nes which -
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liquid-carriers or finely divided solid carriers or both and then, if
~ necessary, shaping the product into the desired formulation.

Formulations of the present invention suitable for oral administration
may be ~pre§ented as discrete units such as capsules, cachets or
tablets each containing a predetermined amount of the active
ingredient; as a powder or granules; as a solution or a suspension in
an aqueous liquid or a non-aqueous liquid; or as an oil-in-water
liquid emulsion or a water-in-oil 1liquid emulsion. The active
ingredient may also be presented as a bolus, electuary or paste.

A tablet may be made by compression or moulding, optionally with one
or more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active ingredient in a free-
flowing form such as a powder or granules, optionally mixed with a
binder, lubricant, inert diluent, Ilubricating, surface active or
dispersing agent. Moulded tablets may be made by moulding in a
suitable machine a mixture of the powdered compound moistened with an
inert liquid diluent. The tablets may optionally be coated or scored

and may be formulated so as to provide slow or controlled release of
the active ingredient therein.

Formulations for parenteral administration include aqueous and
non-aqueous sterile injection solutions which may contain anti-
oxidants, buffers, bacteriostats and solutes which render the
formulation isotonic with the blood of the intended recipient; and
aqueous and non-aqueous . sterile suspensions which may include
suspending agents and thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for example sealed
ampoules and vials, and may be stored in a freeze-dried (lyophilised)
condition requiring only the addition of the sterile liquid carrier,
for example, water-for-injection, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared

from sterile powders, granules and tablets of the .kind previously
described.
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are active in the treatnent of CNS disorders, for exanple in the
treatnent of epilepsy. One conpound descrlbed I n
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Formulatiois” for rectal administration may be presented as a
suppository with the usual carriers such as cocoa butter or
polyethylene glycol. '

Formulations for topical administration in the mouth, for example
buccally or sublingually, include lozenges comprising the active
ingredient in a flavoured basis such as sucrose and acacia or
tragacanth, and pastilles comprising the active ingredient in a basis
such as gelatin and glycerin or sucrose and acacia.

Preferred unit dosage formulations are those containing an’ effective

dose, an hereinbelow recited, or an appropriate fraction thereof, of
the active ingredient. ]

It should be understood that in addition to the ingredients
particularly mentioned above, the formulations of this invention may
include other agents conventional in the art having regard to the type
of formulation in question, for example those suitable for oral
administration may include flavouring agents.

Tablets or other forms of presentation provided in discrete units may
conveniently contain an amount.of compound of the Formula I which is
effective at such dosage or as a multiple of the same, for instance,
units containing 5mg to 500mg, usually around 10mg to 250mg.

The compounds of the Formula I are preferably used to treat CNS
disorders or diseases by oral administration or _injection
(intraparenteral or subcutaneous). The precise amount of compound
administered to a patient will be the responsibility of the attendant
physician. However the dose employed will depend on a number of
factors, including the age and sex of the patient, the precise
disorder being treated, and its severity. Thus for example when
treating a patient with epilepsy the dose range is likely to be
significantly lower than when treating a patient after stroke to

—_—
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alleviate Zerebral ischaemic damage. Also the route of administration
is likely to vary depending on the condition and its severity.

The compounds of the Formula I may be administered orally or via
injection at a dose of from 0.1 to 30mg/kg per day. The dose range
for adult humans is generally from 8 to 2,400 mg/day and preferably 35
to 1,050 mg/day. As certain compounds of the Formula I are long
acting, it may be advantageous to administer an initial dose of 70 to
2,400 mg the first day then a lower dose of 20 to 1,200 mg on
subsequent days. .

Examples of such long acting compounds are:
2,4-diamino-5-(2,3,5-trichloropheny1)-6-trif luoromethylpyrimidine;

4-amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)-6-
trifluoromethylpyrimidine; and

4-amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)-
pyrimidine.

Long acting compounds in the clinic are advantagéous because they are
easier to manage. In the chronic situation, they may be administered
without infusion and there is the minimum of direct. medical
intervention; also in acute conditions, patient compliance is

encouraged by minimising daily dosing. Conversely, short acting
compounds such as:

2,4-diamino-5-(2,3,5-trichlorophenyl)-6-methoxymethylpyrimidine
permit the clinician to control the pharmacological effect of the

compound with great precision, since such compounds will be cleared
from the central nervous system rapidly.

/\
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Compounds of the present invention may be made in any manner known to
make analogous compounds known in the art ({eg. JACS. vol 73 (1951)
3763-70). |

The present invention also provides a process for the preparation of a
compound of Formula I or an acid addition salt thereof, which

comprises the reaction of a cogpound of Formula II :
NG

l
"S \/"\/ *\1

o C J\\
\'4,/‘\L Ns 11
R
i .I//. y
L
wherein R3 to R8 are as hereinbefore defined, L is a leaving group,

and Y is cyano or carboxy, carbonyl, or alkoxycarbonyl
with a compound or salt thereof of formula III

NH

0 III

W, —C =

wherein R1 is as hereindefined, and isolating the compound of Formula
I as the free base or an acid addition salt thereof, and optionally
converting the base into an acid addition salt thereof or into another

acid addition salt, or into another compound of Formula I or an acid
addition salt thereof.

It will be appreciated that certain compounds of Formula III for

example where Ry is hydroxy exists in the corresponding tautomeric
form (eg. as urea).

As examples of interconversion of compounds of Formula I, when in the
product of the above process one of Rl' R2 or R3 is hydroxy the
compound may be halogenated for example using the Vilsmeier Haack
reagent or phosphorus oxychloride (POC13), to the corresponding halo
compound. This compound may be further converted into a compound of
Formula I wherein Ry R2 or R3 is alkylthio by reaction with the
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~that application, 3,5-dianino-6-(2,3-dichlorophenyl) -1,2,4- triazine
(lamotrigine), has been shown to inhibit the rel ease of excitatory
am no acids, glutamate and aspartate
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appropriaté alkylthiolate or to the corresponding amiqo compound (Rl'
R2 or R3 being NRlRll) by reaction with the appropriate amino compound
in a suitable solvent such as an alkanol, eg. ethanol, or converted
to a compound where Rl' R2 or R3 is alkoxy by reaction with
appropriate alkoxide.

If it is required to make a compound of Formula I in which one of Ry
to R8 is nitro, this can be made from the corresponding compound of
Formula I where one of R4 to Ry is hydrogen by utilising standard
nitration conditions, eg. sulphuric acid and potassium nitrate, and
then further converted by standard reduction means to the
corresponding amino compound, eg. utilising Ptoz, AcOH, HZ'

It will be appreciated that amino or halo compounds can be further
converted to Ry to R8' as herewithin defined by standard
interconversion, for example, via the diazonium salts. When R3 is
alkyl this may be converted into perhaloalkyl, or a halogenated alkyl
moiety by reaction with the appropriate halogen or N-halo succinimide
(NXS) in a suitable solvent such as acetic acid.

Compounds in which Rﬁ is CH(OEt)2 may  be converted into the
corresponding aldehyde by hydrolysis with dilute acid(s) and
thereafter reduced to the corresponding alcohol with a standard
reducipg agent (eg. sodjum borahydride NaBH4), or converted to the
corresponding oxime (hydroxylamine hydrochloride in ethanol), which in
turn can be converted to the corresponding cyano compound utilising,
for example trifluorocacetic anhydride (TFAA), and then to the
corresponding amido compound utilising concentrated sulphuric acid.
Alternatively, the aldehyde may be oxidised with. KMnO, (potassium
permanganate) to give the corresponding acid, which may in turn be
reacted with an alcohol to give the corresponding ester.

Where in the product of the above process R3 is a group CHZOR where R
is alkyl or arylalkyl this product may be converied to CHZX by
reaction with HX (X = halo) in, for example acetic acid, and this
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(Leéch et al Epilepsia 27, 490-497, 1986, AA Mller et al 5 New
anti convul sant drugs. Ed. Meldrum and Porter 165-177, . 1987).
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further converted to the corresponding cyano compound, for example by
‘treatment with sodium cyanide and OMF, or to fluoromethyl by treatment
with for example cesium fluoride (CsF) or to a group CHZNRIRI.1 by
reaction with the appropriate amine. Alternatively, the group - CH,0R

- can be dealkylated to give the corresponding alcohol, for example with
Me3SiI, and this further converted to fluoromethyl with
diethylaminosulphur trifluoride (DAST).

Where R3 to R8 contains an alkylthio moiety, this can be oxidised to
the corresponding sulphoxide and sulphone using for example MCPBA
(metachloroperbenzoic acid).

It will be appreciated that other interconversions may be effected as
required by those skilled in the art using standard methodologies.

Examples of suitable 1leaving groups (L) include c1-4 alkoxy, halo,
NRIR11 as hereindefined eg. anilino, morpholino, 01_4 alkylamino,
benzylamino, or alkylthio. Preferably in Formula III, Ry is hydroxy,
alkoxy, alkylthio, or a group NRIR11 as herein defined.
Advantageously R1 is amino, alkylamino, dialkylamino, piperazinyl or
N-methylpiperazinyl. _

Preferably the reaction of the compound of Formula I and II is carried
out in a non-aqueous solvent, for example an alkanol, eg. ethanol at
elevated temperatures (eg. between 50 to 110°C) in a base, preferably

an alkanoxide, preferably under reflux using sodium ethoxide as the
base.

Alternatively a compound of Formula I or an acid addition sait thereof
compound of Formula III with a

may also be made by the reaction of a
compound of Formula IV . e oo
5 7
10
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The present inventors have now found that a : particul ar subst it ut ed
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wherein R3 to R8 and Y are as herein defined. The reaction preferably
takes place in a non-aqueous solvent, eg. alkanols, such as ethanol,
and at elevated temperatures, preferably under reflux.

Compounds of formula IV can be made by methods known in the art (JACS,
1951, 73, 3763-3770).

Compounds of Formula II may be made by methods known in the art (JACS
supra) for example by the reaction of a compound of Formula IV with
diazomethane or with alkylorthoesters (JACS, 1952, 74, 1310-1313), or
by condensation with an amine.

In Formula III when R1 is piperazinyl or alkyl piperazinyl these can
be made by standard methods for example by reaction of a known
compound of Formula III where R1 is alkylthio with the appropriate

amine, eg. N-methylpiperazine. This reaction preferably takes place
at room temperature in water.

Compounds of formula I may also be made by the reaction of a- compound
of Formula V

R 8

'8
Y
< ”
{

wherein Y and R3 are as hereinbefore defined and R10 and Ryp are alkyl
or collectively form a group (CRZ)n where n is 2 to 4 and R is H or
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10 the treatnent of the above-nentioned disorders and disease ~  states
of the central nervous system The conpound is al so an i nhi bitor of
aspartate rel ease. ' :

- 17 -

alkyl, with a compound of Formula III. Most preferably R1 is amino,
piperazinyl or methyl piperazinyl. Preferably the reaction is
carried out in a non-aqueous solvent, eg. ethanol, under ref Jux using
sodium ethoxide as the base.

Compounds of Formula I may also be prepared from the corresponding
dihydropyrimidine by utilising standard dehydrogenation conditions,
(eg. JCS, 1956, 1019).

Such dihydropyrimidine can be prepared by the reaction of a compound
of Formula II where Ry to Rg are as defined and L is hydrogen with a
compound of Formula III.

_—
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Accordingly, the present invention provides 4-
am no- 2- (4- net hyl pi perazin-1-yl)-5-(2, 3, 5- trlchlorophenyl) 15 pyrimdine
and pharnaceutlcally acceptabl e acid addition

‘In the Exafples of
other abbreviations
meanings:-

NaBH4
cuc13
NaHC03
MgSO4
P8r3
DMF
KCN
Etzo
NaOEt
EtOH
H2504
AcOH
~MeOH
N,
HC
NaOH
S1'02
DMSO
Na
DME
Mel
EtOAC
CHZCl2
Et3N

- 18 -

the invention set forth below, the chemical and

ae

.0

used are standard in the art and have these

*

sodium borohydride -
chloroform

sodium bicarbonate

magnesium sulphate

phosphorus tribromide
dimethylformamide

potassium cyanide

diethyl ether

sodium ethoxide

- ethanol

sulphuric acid

acetic acid *
methano1

nitrogen

hydrochloric acid

sodium hydroxide

silica

dimethylsulphoxide

sodium

dimethoxyethane

methyl iodide (iodomethane)
ethyl acetate

dichloromethane - .

triethylamine —
This Sheet Hag Been
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sal ts thereof.
4- Am no- 2- (4- et hyl pi perazin-1-yl)-5- (2 3, 5-
trichl orophenyl) pyri m di ne and pharnaceutlcally acceptable

- 19 -

MeNHz‘ ’ : - methylamine

NH40H : ammonium hydroxide

SOCI2 : thionyl chloride

THF : tetrahydrofuran -

NaH : sodium hydride

CCl, : carbon tetrachloride

DHFR : dihydrofolate reductase )
PtO2 : platinum oxide (Adams®' catalyst)
NXS :  N-halo succinimide

X, : halogen

TFAA : trifluoroacetic anhydride

CsF H cesium fluoride

Me3SiI : trimethylsilyliodide

DAST : diethylaminosulphur trifluoride
MCPBA : metachloroperbenzoic acid
~AIBN : a,a'-azoisobutyronitrile

(2,2"'-azobis(2-methylpropionitrile)

//
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acid addition salts thereof are useful in the treatment of 20 a dlsease
. or disorder of the central nervous systemof a “mammal in which
glutamate is inplicted. They may be '

- 20 -

phenyl)-6-trifluoromethvipyrimidine

1. Preparation of N-methylpiperazinoformamidine hvdriodide
Thiourea (10.8g) was dissolved in acetone (250ml1) at 50°C.
Iodomethane (10m1) was added and the reaction was stirred at 50°C
for 4 hours. After cooling, the solution was diluted with ether
(1 litre) and the methiodide salt was filtered, washed with ether
and dried in vacuo, 29.2g, 113-115°C. The methiodide salt (5g)
was dissolved in water, (30m1) and N-methylpiperazine was added.
The solution was stirred, with nitrogen bubbled through, at room
temperature for 24 hours. The solution was concentrated .in
vacuo. The residue was slurried with ethanol, filtered and dried
in_vacuo, 4.98g, m.pt.230-242°C. .

2. Preparation of 2,3,5-trichlorobenzylalcohol

To a solution of 2,3,5-trichlorobenzaldehyde (Aldrich, 50gms) in
ethanol (1.0L) at room temperature was added NaBH, (7.00gms) and
the resulting mixture stirred for 3.5 hours. The reaction was
quenched with water, and the solvent evaporated in vacuo before
partitioning the residue between CHCI3 and saturated NaHCO4
solution. The organic phase was washed with brine, dried over
MgS0,, filtered and the solvent evaporated in vacuo to leave a
white solid. 43.00gms, mp. 90-93°C.

3. Preparation of 2,3,5-trichlorobenzyl bromide
To a solution of the alcohol in benzene (400ml1) under N, was
added PBr, (126.58gms), and the mixture stirred at 55-60°C for
3.5 hours. After cooling, the mixture was poured onto crushed
ice (2L) and the benzene layer separated. The aqueous phase was
washed with benzene (x3) and the combined benzene extracts washed
with saturated NaHCO3 solution and water, dried over MgSO4,

Sheet Has Been Replaced
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therefore used in the treatnent or prophylast of acute and chronic
di sorders of the manmmalian central nervous system The acute condition
conprises cerebral ischaem c damage

- 21 -

filtered and the solvent evaporated to leave a brownish 1liquid
which solidified on standing, 37.53gms, mp. 40-42°C.

4. Preparation of 2,3, 5-trichlorophenylacetonitrile
The bromide was suspended in DMF (130m1)/ water(86.67m1) at 0°C

and KCN(12.99gms) added in portions. After stirring at 30-35°
for 3 hours, the suspension was diluted with water and extracted
with Etzo. The combined ether extracts were washed with water,
dried over Mgso4, filtered and the solvent evaporated in vacuo.
Chromatography on silica gel eluting with hexane to 20%
ether-hexane gave the desired product as a white solid, 18.52gms,
mp. 60-62°C.

5. Preparation of 2-(2,3,5-trichlorophenyl)-4,4, 4-trifluoro~3-oxo-

butyronitrile '

To a solution of NaOEt (from 1.04gms Na) in EtOH (60m1) at room
temperature under N, was added the nitrile (8.40gms) followed by
ethyl trifluoroacetate (6.57gms) and the mixture stirred at
reflux for 5 hours. After cooling, the solvent was removed in
vacuo and the residue dissolved in water. The aqueous phase was
washed with Etzo (discarded), acidified with HZSO4 and extracted
with Etzo. The combined Etzo extracts were washed with water,
dried over Mgso4, filtered and the solvent evaporated in vacuo to
leave an 0il. This was triturated with petroleum ether, and the
solid filtered off and dried. The solid was azeotroped with
toluene (x5), 4.89gms, mp. 160-163°C.

6. Preparation of 2-(2,3 5-trichlorophenyl)-4,4, 4-trifluoro-3-
methoxybut-2-enonitrile
To a solution of the trifluoromethyl ketone in EtZO (39.62m1) at
room temperature was added diazomethane (from 8.55gms Diazald) in
Etzo (79.62m1), and the resulting mixture left to stand at room
temperature overnight. Excess diazomethane was then removed in
vacuo into AcOH, and the residue was dissolved. _in Etzo, dried

This Sheet Has Been Replaced
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25 which may arise froma variety of causes including stroke, cardi ac
arrest, bypass surgery, neonatal anoxia and hypogl ycaenmi a; and al so
physi cal injury or trauma of the '

-22 -

over Hgso4, filtered and the solvent evaporated in vacuo to leave
a brownish oil, 5.20gms. '

7.
trichlorophenyl)-6-trifluoromethylpyrimidine
To a solution of NaOEt (from 0.144g of Na) in EtOH (12.5m1) was
added N-methylpiperazinoformamidine hydriodide (1.39g). After
stirring for 10 minutes at room temperature a solution of the
above intermediate (0.85g) in EtOH (2.5m1) was added and the
resulting mixture was stirred at reflux for 4.5 hours. After
cooling, the suspension was filtered, and the filtrate was
evaporated to dryness in vacuo. Chromatography on silica gel,
eluting with CHC13 -4% MeOH/CHC13, gave the desired produ;t which
was triturated with petroleum ether (b.p. 40-60°C) and dried in
vacuo. 0.56g, m.pt 127-129%C. |

8.

trifluoromethylpyrimidine methanesulphonate

The phenyl pyrimidine base (9.6g) was dissolved in absolute
ethanol, cooled at 0°C, and methanesulphonic acid (2.14g, 1.62m1)
was added. After stirring at room temperature for 2 hours, the
solution was evaporated to dryness and the residue triturated
with Etzo, filtered and dried in vacuo to leave a beige coloured
solid. This was dissolved in water (500mls) and freeze-dried to
leave 10.7g as a tan coloured solid. The methanesulphonate salt
could be further purified by triturating with CBuOH (30m1),
filtering, dissolving in water and again freeze drying to leave
the title product as a off-white solid. 8.33g mp. 145-7°C.
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Example 2 ~

Preparation of 2.4-Diamino-5-(2.3,5-trichlorophenyl)-6-methoxymethyl

pyrimidine .

A. 2-(2 -trichlorophenyl)-4-methoxy-3-oxo-butyronitrile
To a stirred refluxing solution of sodium ethoxide {from 1.38g
sodium) in ethanol (25m1) was added over 5 minutes a mixture of
2,3,5-trichlorophenylacetonitrile (11g) and ethyl methoxyacetate
(8.85g) in dry DME (25m1). After 4 hours the mixture was cooled
on ice and acidified by dropwise addition of acetic acid (ca.
6ml1), diluted with ice-water (150m1) and extracted with
dichloromethane (2 x 100m1). The dichloromethane extract was
washed with water, dried over MgSO4 and concentrated giving a
yellow solid, which was triturated with a 1little ether and
filtered. 8.6q Homogeneous by TLC (19:1 CHZCIZ:MeOH).

B. Preparation of 2,4-Diamino-5- =trichlorophenyl)=6-
methoxymethylpyrimidine
A suspension of the crude acyl acetonitrile (8.5g) in ether
(100m1), cooled on ice was treated with an excess of an alcohol
free solution of diazomethane in ether (0.035M). After one hour
TLC (19:1 CHZCIZ:MeOH) showed no starting material. The solution
was concentrated to give a brown waxy solid, which was used
without further purification.
To a solution of sodium ethoxide (from 0.76g sodium) in ethanol
(30m1) was added guanidine hydrochloride (2.9g). After 15
minutes a solution of the crude enol ether in ethanol (25m1) was
added and the mixture refluxed with stirring for 4 hours, cooled
and concentrated. The residue was shaken with 2M NaOH (150m1)
and the dark solid filtered off, washed with water, dried in air
and recrystallised from ethanol (150m1).
5g M.pt. 214-216°C. TLC (1:9 MeOH:CHC1,) RF™0.35.

-—
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C. 2.4-Diamino-5-(2,3,5-trichlorophenyl)-6-methoxymethylpyrimidine
* ethanesu]phate - |

To a stirred suspension of the phenylpyrimidine (2g) in ethanol
(75m1) was added dropwise ethanesulphonic acid (0.67g) in ethanol
(10m1). After ca 30 minutes ‘the solution became cloudy.
Stirring was continued for a further 1.5 hours and the solvent
then concentrated to ca 20mls. Ether was added, the solid
filtered off and washed with Etzo before drying in vacuo, 2.17g,
m.pt. 265-268°C.

1. Preparation of 2-(2 -trichlorophenyl)-~3-0xo-propionitrile
sodium salt

To a solution of NaOEt (from 0.803g of sodium) in ethanel (55m1)
cooled in ice, under nitrogen, was added 2,3,5-trichlorophenyl
acetonitrile (see Example 1.4). Ethyl formate (5.1ml) was added
and the mixture was stirred at room temperature overnight. After
stirring for a further 2.5 hours at 50°C, the mixture was cooled
and filtered. The filtrate was evaporated, and the residue was
triturated with diethyl ether, filtered and dried (6.82g).

2. Preparation of 2-(2 -trichlorophenyl)-3-methoxy-acrylonitrile
The above solid was dissolved in DMF (36m1) and methyl iodide
(2m1) was added. The reaction vessel was sealed before stirring
the contents at 40°C for 3 hours. The solvent was then
evaporated. The residue was partitioned between water and ethyl
acetate. The organic phase was washed with water, dried (MgSO4)
and the solvent evaporated to give the crude product as a
red-brown oil that solidified on standing (5.04g)~
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spinal cord or brain.

whi ch may

be treated include Al zheiner's disease, Huntington's
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trichlo e imidine

To a solution of NaOEt (from 0.21g of sodium) in ethanol (20m1)
was added N-methylpiperazinoformamidine hydriodide (2.06g) (see
Example 1.1). After stirring for a further 10 minutes, the-
compound of Example 3.2 (1g) was added and the mixture was
stirred at reflux for 4 hours. The mixture was left standing at
room temperature overnight and then filtered. The filtrate was
concentrated and the residue was purified by chromatography on
$i0,, eluting with CHCI3 to 4% MeOH/CHCl3 to give the title
compound as the free base. 0.89g, mp. 162-164°C. '

The free base (0.805g) was then dissolved in ethanol (35m1) and
cooled in an ice bath. Methanesulphonic acid (0.21g) was added
and the reaction was stirred at room temperature for 2 hours.
The solvent was then evaporated and the residue was triturated
with diethyl ether, filtered, dissolved in cold water and freeze

dried to give the title salt as a pale green solid, 0.98g, mp.
143-146°C.

Example 4

Synthesis of 2 .4-Diamino-5-(2.3, 5-trichlorophenyl)-6-trifluoromethyl
pyrimidine

To a solution of NaOEt (from 0.88g of Na) in EtOH (82ml1) was added
guanidine hydrochloride (2.98g). The resulting white suspension was
stirred at room-temperature for 10 minutes. A solution of the enol
ether (Example 1.6) in ethanol (27ml) was added and the resulting
mixture stirred at reflux for 4.25 hours. After cooling, the
su§pension was filtered, and the filtrate evaporated to dryness .in
vacuo. Chromatography on silica gel eluting with CHC13 to 2%
MeOH:CHCl3 gave the desired product which was triturated with Etzo and
dried in vacuo, 1.78gms, m.p. 226-227°C.

Chroni ¢ neurodegenerative di sorders
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chorea, O ivopontocerebrellar atrophy and notor system 5 disorders. O her

neur ol ogi cal conditions which may be treated with a conpound of the
i nvention include '

- 26 -

Example 5 ~ -

Preparation of 2,4-Diamino-5-(4-nitro- -trichlorophenyl
pyrimidine

The compound from Example 29 was dissolved in concentrated sulphuric
acid (2.5m1), potassium nitrate (25.8mg) added and the solution
stirred for 3 hours. The solution was then poured onto’ ice and
basified with 10 N NaOH. The product was extracted with ethyl acetate
(x3), dried over MgS0,, filtered and the solvent evaporated.
Chromatography on s111ca gel eluting w1th ethyl acetate gave the
desired product, 40.7mg, mp. 293-295°C.

Example 6

Preparation of 2,4-Diamino-5-(2 -trichlorophenyi)-6-methyl

pyrimidine

1. Preparation of 2-(2.3,5-trichlorophenyl)-3-oxobutyronitrile
To a solution of NaOEt (from 0.68g of sodium) in ethanol (20m1)
was added 2,3,5-trichlorophenylacetonitrile (5g) and ethyl
acetate (4.43m1). The mixture was heated under reflyx, under
nitrogen for 2.5 hours. The mixture was left standing at room
temperature overnight. The mixture was then concentrated and the
residue was dissolved in water. The aqueous phase was washed
with ether, acidified with concentrated H)S0, and extracted with
ether. The extracts were bulked, dried (MgSO4) and evaporated,
2.59g, mp. 134-135°C.

2. Preparation of 2-(2,3 5-trichlorophenyl)-3-methoxybut-2-
enonitrile
. To a solution of the ketone in ether (100m1) at room temperature
was added diazomethane (from 5.43g Diazald) in ether (50m1) and
the resulting mixture was left to stand at room temperature

overnight. The ether was then distilled off to leave the desired
product, 2.45g.
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depr essi on, mani c depression, schizophreniaf chroni c pain, “epi | epsy,
trigem nal neural gia and m graine. A conpound of the
i nvention can be used in the

- 27 -

3. P -Diamino-5- ~trichlorophenyl)-6-methyl-
pyrimidine |
Guanidine hydrochloride (3.87g) was added to a solution of sodium
ethoxide (from 1.01g of sodium) in ethanol (80ml1). The resulting
white suspension was stirred at room temperature for 10 wminutes
and then added to a solution of the enol ether (Example 6.2)
(5.60g) in ethanol (20m1). The resulting mixture was stirred at
reflux for 8 hours under nitrogen. After cooling, the suspension
was filtered, and the filtrate evaporated to dryness in vacuo.

X : Chromatography on silica gel eluting with CHC13 to 2% MeOH-CHC13
gave the desired product which was triturated with “ether and
dried in vacuo. Yield 1.70g, mp. 236-238°C.

trifluoromethylpyrimidine.

To a solution of NaQEt (from 0.144g of Na) in EtOH (12.5m1) was added
morpholinoformamidine hydrobromide (1.08g) (Lancaster Synthesis). The
resulting white suspension was stirred at room temperature for 10
minutes. A solution of the enol ether (0.85g) (Example 1.6) in EtOH
(2.5m1) was added and the resulting mixture was stirred at reflux for
4.5 hours. After cooling, the suspension was filtered, and the
filtrate was evaporated to dryness in vacuo. Chromatography on silica
gel, eluting with CHC1 30 gave the desired product which was triturated

with petroleum ether (b p. 40-50°C) and dried in vacuo, 0.47g, mp.
177-181°¢.
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10 treatnent of a disease or disorder of the central nervous_’ - system
of a manmmal in which neurotoxic extracellular glutamate is inplicated.
A mammal predi sposed to or having

- 28 -

Example 8 - -

Preparation of 4-Amino-2(-N,N- thylamino)-5-(2 =trichloro-
pheny1)-6-trifluoromethyl pyrimidine. .

" To a solution of NaOEt (from 0.144g of Na) in EtOH (12.5m1) was added
1,1-dimethylguanidine sulphate (1.4g), (Aldrich). The resulting white
suspension was stirred at room temperature for 10 minutes. A solution
of 2-(2,3,5-trichlorophenyl)-4,4,4-trif luoro-3-methoxybut-2-eno-
nitrile (see Example 1.6) (0.85g) in EtOH (2.5m1) was added and the
resuiting mixture was stirred at reflux for 4.5 hours. After cooling,
the suspension was filtered, and the filtrate was evaporated to
dryness in vacuo. Chromatography on silica gel, eluting with CH013,
gave the desired product, 0.61g, mp. 124-126°C.

pyrimidine .

To a solution of NaOEt (from 0.21g of sodium) in ethanol (20m1) was
added morpholinoformamidine hydrobromide (1.6g). After stirring for
10 minutes the adduct of Example 3.2 (1g) was added and the mixture
was stirred at reflux for 4 hours. The mixture was left standing at
room temperature overnight and then filtered. The filtrate was
concentrated and the residue was purified by chromatography on SiO2

gel, eluting with CH013 to give the desired product, 0.73g, mp.
168-170°C.
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;heurotoxic extracellular glutamate | evels of the central nervous
system can be treated 15 Sui t abl e pharmaceutically
acceptable acid ' : ST
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pyrimidine

~ To a solution of NaOEt (from 0.21g of sodium) in ethanol (20m1) was
added 1,1-dimethylguanidine sulphate (2.07g). After stirring for 10
minutes the adduct of Example 3.2 (1g) was added and the mixture was
stirred at reflux for 4 hours. The mixture was left standing at room
temperature overnight and then filtered. The filtrate was
concentrated and the residue was purified by chromatography on S102,
eluting with CHC13 to give the desired product, 0.69g, mp. 145-147°c.

trichlorophenyl)pyrimidine

To a solution of NaOEt (from 0.16g of sodium) in ethanol (15m1) was
added N-methylpiperazinoformamidine hydriodide (1.6g). After stirring
for 10 minutes the enol ether of Example 6.2 (0.82g) in ethanol (5ml)
was added and the mixture was stirred at reflux for 5 hours. The
mixture was left standing at room temperature overnight and then
filtered. The filtrate was concentrated and the residue was purified

by chromatography on S102 gel, eluting with CHCl, to 4% MeOH/CHC]3 to
give the desired product, 0.31g, mp. 156-159°C.

girimidine

2,4-Diamino-6-methyl-5-(2,3,5-trichlorophenyl)pyrimidine (0.152g)
(Example 6) was dissolved in concentrated sulphuric acid and potassium
nitrate (50mg) was added. The solution was stirred -at room

This Sh
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Ypyrinidine i ncl ude those forned wth bot h
Such acid addition salts

- 30 -

temperature overnight, then poured onto ice and basified with 0.880
ammonia. The product was extracted into ethyl acetate, bulked, dried
(MgSO4) and evaporated. The residue was purified by chromatography on
S102 gel, elut1ng with EtOAc to 8% MeOHIEtOAc to .give the desired
product 0.13g, mp. 313-315°C.

Example 13

Synthesis of 4-Amino-2-(N N-dimethylamino)-6-methy1-5-(2.3, 5-tri
chlorophenyl)pyrimidine '

To a solution of NaOEt (from 0.16g of sodium) in ethanol (15m1) was
added 1,1-dimethylguanidine sulphate (1.6g). After stirring for 10
minutes the enol ether of Example 6.2 (0.82g) in ethanol (5ml) was
added and the mixture was stirred at reflux for 5 hours. The mixture
was left standing at room temperature overnight and then filtered.
The filtrate was concentrated and the residue was purified by
chromatography on 5102 gel eluting with CHC'I3 to give the desired
product, 54mg, wp. 151-153°C.

Example 14

Synthesis of __2.4-Diamino-5-(2,3-dichlorophenyl)-6-trif luoromethyl
pyrimidine

1. Preparation of 2,3-dichlorobenzyl alcohol

To a solution of 2,3-dichlorobenzaldehyde (Aldrich, S0gms) in
alcohol (800mL) at room temperature was added NaBH, (8.54gms) and
the resulting mixture stirred for 1.5 hours. The reattion was
quenched with water and the solvent evaporated in vacuo before
partitioning the residue between CHCl3 and saturated NaHCO3
solution. The organic phase was washed with brine, dried over
MgSO4, filtered and the solvent evaporated in vacuo to leave a
white solid, 48.38gms, mp. 87-87.5°C.
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will normally be pharnaceutically acceptable. Thus, 20 ¢preferred salts
I ncl ude those forned froﬁlhydrochlorlc hydr obrom ¢, sul phuric,
C|tr|c ~tartaric, phosphoric, '

- 31 -

2. Preparation of -dichlorobenzyl id

To a solution of the alcohol in benzene (500m1) under N, was
added PBr, (167.8gms), and the mixture stirred at 55- 60°C for 3.5
hours. After cooling, the mixture was poured onto crushed ice
(2L) and the benzene layer separated. The aqueous phase was
washed with benzene (x3) and the combined benzene extracts washed
-with saturated Nch03 solution and water, dried over Mg504,
filtered and the solvent evaporated to leave a brownish liquid
which solidified on standing. 37.53gms, mp. 31-32°C.

3. Preparation of 2 3-dichlorophenylacetonitrile
The bromide was suspended in DMSO (155m1)/ water(105ml1) at 0%
‘and KCN (20.24gms) added in portions. After stirring at 30-35°C
for 2 hours, the suspension was diluted with water and extracted
with Etzo. The combined ether extracts were washed with water, .
dried over Mgso4, filtered and the solvent evaporated in vacuo
to leave a white solid, 27.52gms, mp. 64-67°C.

4. Preparation of 2- -dichlorophenyl)-4.4,4-trifluoro-3-oxo-

butyronitrile

To a solution of NaOEt (from 1.48gms Na) in EtOH (25m1) at room
temperature under N2 was added the nitrile (10.0gms) followed by
ethyl trifluoroacetate (9.3gms) and the mixture stirred at reflux
for 5 hours. After cooling, the solvent was removed in vacuo and
the residue dissolved in water. The aqueous phase was washed
with Etzo (discarded), acidified with HZSO4 and extracted with
Etzo. The combined Etzo extracts were washed with water, dried
over MgSO4, filtered and the solvent evaporated in vacuo to leave
an oil. This was triturated with petroleum ether, and the solid
filtered off and dried. 9.56gms, mp. 74-75°C.

—_—_—
_—
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" lactic, pyruvic, acetic, succinic, fumaric, maleic, oxal oaceti c,
nmet hanesul phoni ¢, et hanesul phonic, 2- t ol uenesul phoni c,
benzenesul phoni ¢ and i set hi onic aci ds.
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5. Prepafation of 2-(2,3-dichlorophenyl)-4,4.4-trifluoro-3-

methoxybut-2-enonitrile
To a solution of the trifluoromethyl ketone in Et,0 (oom1) at
room temperature was added diazomethane (from 19.35gms Diazald)
in Et,0 (180m1), and the resulting mixture left to stand at room

- temperature overnight. Excess diazomethane was then removed in
vacuo into AcOH, and the residue was dissolved in Etzo, dried
over Mgso4, filtered and the solvent evaporated in vacuo to leave
a brownish solid, 6.44gms.

6. Preparation of 2.4-Diamino-5-(2, 3-dichlorophenyl)-6-trifluoro

methylpyrimidine

To a solution of the above enol ether in ethanol (37ml1) was added
guanidine hydrochloride (1.92gms) followed by a solution of NaOEt
(from 540mgs of Na) in EtOH (90m1), and the resulting mixture
stirred at reflux for 3 hours. After cooling, the suspension was
filtered, and the filtrate evaporated to dryness in vacuo.
Chromatography on silica gel eluting with CHCI3 to 2% MeOH-CH013
gave the desired product which was triturated with Et20 and dried
in vacuo, 673mg, m.pt.218-9°C. '

7. 2,4-Diamino-5-(2,3-dichlorophenyl)-6-trifluoromethylpyrimidine
methanesulphonate
To a suspension of the free base (100mg) in ethanol was added
methanesulphonic acid (30mg) and the resulting clear solution
stirred at room temperature for 2 hours. The solution was
evaporated to dryness, and the resulting solid triturated with
ether, filtered, and dried in vacuo, 107mg, m.pt. 253-256°C.

-

8. 2,4-Diamino-5-(2,3-dichlorophenyl)-6-trifluoromethylpyrimidine
. hydrochloride
To a solution of the free base (150mg) in methanol was added
ethereal hydrogen chloride. After stirring, the solvent was
evaporated to dryness and the resulting solid triturated with
ether, filtered, and dried in vacyo, 160mg, m.pt. 233-236°C.
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25 These salts can be made by reacting 4-am no-2-(4-

nmet hyl pi perazin-1-yl)-5-(2, 3, 5- trlchlorophenyl)pyrlnldlne as the free
base with the appropriate acid.

- 33 -
~ Example 15~ -
nthesis o 4-Diamin -dichlorophenyl)-6-methyipyrimidine

This compound was made in an analogous manner to the compound of
Example 6 from 2,3-dichlorophenylaceonitrile, m.pt. 245- 247°C.

Example 16 .

Synthesis of 2 4-Diamino-5-(2 3-dichlorophenyl)-6-methoxymethy]

pyrimidine

1. Preparation of 2- ~dichlorophenyl)-4-methoxy-3-0xo-butyro-
nitrile

To a stirred refluxing solution of NaOEt (from 1.38gms Na) in
EtOH (25m1) was added a mixture of ethyl methoxyacetate (8.85gms)
and 2,3-dichlorophenylacetonitrile (Example 14.3)  (9.3g)
dissolved in DME (20m1) during 5 minutes. After 5 hours a
precipitate had appeared (sodium salt of product). The mixture
was cooled and filtered, the filtrate evaporated to dryness in
vacuo and the residue partitioned between ether and water (the
ether phase was discarded). The aqueous residue was acidified
wjth 2N HZSO4 and extracted with ether (2x). The combined Et20
extracts were washed with water, dried over Mgso4. filtered and
evaporated in vacuo to give a yellow solid (a). The sodium salt
(above) was dissolved in water and the solution extracted with
ether and discarded. The aqueous solution was acidified with 2N
HZSO4 and extracted with ether. The ether extract was washed
with water, dried over MgSO4, filtered and evaporated in vacuo to
give a white solid (b).

The above products (a) and (b) were combined to give a yield of

10.4gms which was used without further purificatign. Single spot

by TLC (19:1 CHZCIZ: MeOH) Rf 0.35. -_—
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2. Preparation of 2-(2,3-dichlorophenyl)-3 4-dimethoxybut-2-eno-

nitrile

To a stirred solution of the above nitrile (9.4gms) in ether was
added in portions diazomethane (0.4 - 0.45M) in ether. Initially
vigorous frothing occurred and after further addition no
immediate reaction was produced. The mixture was left stirring
at room temperature for 3 hours and evaporated in vacuo, into
AcOH to give the enol ether.

3. Preparation of 2,4-Diamino-5-(2,3-dichlorophenyl)-6-

methoxymethylpyrimidine

To a solution of NaOEt (from 0.92gms Na) in EtOH (40ml1) was added
guanidine hydrochloride (3.44gms). A solution of the enol ether
(above) in EtOH (30m1) was added and the mixture refluxed for ca. -
3 hours. After cooling, the solvent was evaporated off in vacuo
and the residue treated with 5N NaOH (55; 50m1). The red solid
was filtered off, dissolved in AcOH (ca. 20m1), diluted with
water (40m1), treated with charcoal, and filtered. The filtrate
(yellow solution) was made alkaline with 2N NaOH, and the white
precipitate filtered off, dried and recrystallised from EtOH,
4.39gms, mp. 237-240°C.

Example 17

Preparation of 2,4-Diamino-5-(1-naphthyl)pyrimidine

To a solution of NaOEt (from 1.45gms Na) in ethanol (60ml1) at room
temperature under N2 was added 1-naphthylacetonitrile (Aldrich,
10.02gms). After stirring for 10 minutes, ethyl formate (8.88gms) was
added and the mixture stirred at reflux for 5 hours. The mixture was
cooled, the solvent evaporated, and the residue triturated with EtZO
before filtering and drying the solid in vacuo (6.86gms).
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. The above solid was dissolved in DMF (45m1), methyliodide {5.4gms)

added, and the reaction vessel sealed before stirring the contents at
40°C for 4 hours. The solvent was then removed in vyacuo, and the
residue partitioned between EtOAc and water. The organic phase was
washed with water, dried over MgSO4, filtered, and the solvent

evaporated in vacuo to 1leave the crude product as a viscous reddish
oil (5.4gms).

To a solution of NaOEt (from 1.19gms of Na) in ethanol (80ml1) was
added guanidine hydrochloride (4.94gms). After stirring for a further
5 minutes, the above intermediate in ethanol was added and the
resulting mixture stirred at reflux for 3.5 hours. After cooling, the
solvent was removed in vacuo and the residue partitioned between CHCl3
and water. The organic phase was washed with water, dried over Mgs0,,

‘filtered and the solvent evaporated to leave a pale yellow solid..

Chromatography on SiO2 eluting with CHC13 to 4% CHC]szMeOH, followed
by recrystallisation from ethanol gave the desired product as a white
solid. 2.82gms, mp.171-3°C.

Example 18

Preparation of 2,4-Diamino-5-(2,3-dichlorophenyl)-6-fluoromethyl

pyrimidine

1. 2.,4-Diamino-5-(2,3-dichlorophenyl)-6-(diethoxymethyl
pyrimidine
To a stirred refluxing solution of NaOEt (from 1.38g sodium) in
ethanol (25m1) was added over 5 minutes a mixture of ethyl
diethoxyacetate (13.21g; 75mmol) and (Example 14.3) 2,3-
dichlorophenylacetonitrile (9.3g; 50mmol) in dry dimethoxyethane
(20m1). After 4 hours cooled and evaporated in vacuo. The
residue was partitioned between water (100m1) and_ether (100ml),
the ether phase discarded and the aqueous residue acidified with

MJWD/MS/PA1024/22nd November 1989
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VWiile it is possible for the 4-am no-2-(4-

-met hyl pi perazin-1-yl)-5-(2, 3, 5- trlchlorophenyl)pyrlnldlne to be
adm nistered as the raw chemcal, it is preferable to -
--36 -

1N sto . Extraction with CHZCI_2 gave the acyl acetonitrile
(13.47g), which was used without further purification.

To a stirred solution of the above acyl acetonitrile in ether
(100m1), cooled on ice was added in portions a solution of
diazomethane (ca. 3g) in ether. After 2 hours the solution was
evaporated in vacuo to give the desired enol ether as an oil,
which was used without further purification.

To a solution of NaOEt (from 1.4g sodium) in ethanol (50ml) was
added guanidine hydrochloride (4.89:'50mmol). A solution of the
above enol ether in ethanol (20ml) was added and the mixture
refluxed for 4 hours cooled, and concentrated in vacuo to ca.
30m1 and diluted with water to give a dark purple solid which was
filtered, dissolved in CHZCIZ. washed with water, dried over
MgSO4 and evaporated in vacuo. The residue was triturated with
ethanol (50m1) and filtered to give the desired product (8.4g)
which was used without further purification. (mp. 214-217°C).

2. 2,4-Diamino-5-(2,3-dichlorophenyl)pyrimidine-6-carboxaldehyde
A mixture of the above acetal (7g) and 0.4M HC1 (150m1) was
refluxed with stirring for 1 hour, cooled on ice and neutralised
with 24 NaOH. The mixture was filtered, washed with water and

dried in air to give the desired product (6.2g), which was used
without further purification.

3. 4-Diamino-5~ -dichlorophenyl)-6-hydroxymethylpyrimidine
To a stirred solution of the above aldehyde (2.8g; 10mmol) in a
mixture of dimethoxyethane (15m1) and ethanol (15m1) was added in
pbrtions sodium borohydride (110mg; 3mmo1). After 30 minutes the
solution was treated with water (50m1) and a few drops of acetic
acid added to destroy excess borohydride. Extracted with
dichloromethane (2 x 50ml), washed with water and the extract was
then dried over Mg504. Evaporation of the solvent_ in vacuo gave
a pink solid, which was triturated with ether, filtered and dried
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present it as a pharmaceutical forrmulation. A 5 pharnaceutical
formul ati on of the present invention conpri ses
4- am no- 2- (4- net hyl pi perazin-1-yl)-5-(2, 3, 5-

- 37 -

(1.6g). Recrystallisation from methanol (50ml1) gave the desired
product as fine colourless crystals. 0.65g, m.p. 173-6°C._

4, 2.4-Diamino-5- -dichlorophenyl)-6-fluoromethylpyrimidine
To a stirred suspension of 2,4-diamino-5-(2,3-dichlorophenyl)-6-~
hydroxymethylpyrimidine (185mg; 1lmmol) in dry dichloromethane
(25m1), under nitrogen at -70°C, was added dropwise
diethylaminosulphur trifluoride (263x1; 2mmol). The mixture was
allowed to warm to 0°C and kept at. this temperature for 4 hours.
After cooling to -70°C the mixture was quenched with aqueous
sodium bicarbonate, extracted with dichloromethane (2 x 50ml),
washed with saturated brine and dried (MgSO4). Concentration
gave a colourless gum (0.2g). Chromatography on silica gel,
eluting with 0.01:1:19 Et3N°Me0H-CH2C12 gave the desired product

which was triturated w1th CCI4 and dried in vacuo. 1limg, mp
224-6°C.

To a stirred solution of NaOEt (from 1.38g sodium), in ethanol (70ml)
at reflux, was added over 10 minutes a mixture of 2,3-dichlorophenyl-
acetonitrile (9.3g) and ethyl phenoxyacetate (13.5g) . in dry
dimethoxyethane (S50mi). After stirring at reflux for 3 hours the
mixture was cooled, filtered and the solvents evaporated in yacuo.
The residue was dissolved in water, washed with ether (discarded),
acidified with 2N hydrochloric acid and extracted with
dichloromethane. The combined extracts were washed with brine, dried
(MgSO,) and evaporated in yacuo to leave a tan coloured solid (8g),
which was used without further purification.

To a suspension of the crude acyl acetonitrile (8g) in ether (150m1)
was added in portions an excess of a solution of _diazomethane in
ether. After stirring for 1 hour at room temperature the solution was

MJWD/MS/PA1024/22nd November 1989 Sheet Has Been Replaced

TR



trichl orophenyl)pyrimdine or a pharmaceutically acceptable . acid
addition salt thereof together with one or nore acceptable carriers
t herefor and optionally other 18

concentrated in vacuo to give the enol ether, which was used without
further purification. :

To a solution of sodium ethoxide {(from 0.63g sodium) in ethanol (25m1)
at room temperature was added guanidine hydrochloride {2.39g). After
15 minutes a solution of the above enol ether in ethanol (25m1) was
added and the mixture stirred at reflux for 4 hours. After cooling
the solvent was evaporated in vacuo. The residue was suspended in 2N

NaOH (75ml1), filtered, washed with water, dried in air and
recrystallised from ethanol to give the desired product as a
colourless solid. 3.82g, mp. 211-213°C.

To a stirred solution of NaOEt (from 1.38¢ sodium), in ethanol (25m1)
at reflux, was added over 5 minutes a mixture of
2,3-dichlorophenylacetonitrile (9.3g) and ethyl methylthioacetate
(10.07g) in dry dimethoxyethane (20m1). After stirring at reflux for
5 hours the mixture was cooled on ice, acidified with acetic acid
(5m1),. poured into cold water and extracted with dichloromethane. The
combined extracts were washed with water, dried (MgS0,)  and

concentrated to give a yellow o0il which was used without further
purification.

The crude acyl acetonitrile was heated under N, with triethyl
orthoformate (40m1) at 140-150°C for 4 hours, distilling off low
boiling material. After cooling, the mixture was concentrated in
vacuo to leave a dark oil (15.2g). The oil was dissolved in ethanol
(20m1) and added to a mixture of guanidine hydrochloride (4.8g) and
sodium ethoxide (from 1.38g sodium) in ethanol (50ml1). After stirring
at reflux for 4 hours the mixture was cooled and concentrated in
vacuo. The residue was shaken with 5M NaOH to give a dark oil, which
was extracted with dichioromethane, washed with water and dried
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10 therapeutic ingredients. The carrier(s) nust be _ "accqptable"
the sense of being conpatible with the ot her ingredients of the

formul ati on and not deleterious to

- 39-

(MgSO4) Concentration in vacuo left a dark gum. | The desired product
crystallised from ethanol (20m1) as a 1light tan solid, 0. 57g, wmp.
205-7°C.

Example 21A

Preparation of 2. 4-Diamino-5-(2,3-dichlorophenyl imidine

a.

2- (2.3-d1chloroghenx1l-g-oxo-grog1on1tr11 .

To a solution of NaOEt (from 3.63gms Na) in ethanol (500m1) was
added 2,3-dichlorophenylacetonitrile (Example 14.3) in ethanol
(150m1). Ethyl formate (16.67gms) was then added and the mixture

in

stirred at 80°C for 45 minutes, before adding a further quantity

of ethyl formate (2.78gms). After stirring at 80°C for a further
1.5 hours, the precipitate was filtered off and dried in vacuo.
The solid was dissolved in water , filtered, acidified with
concentrated hydrochloric acid and the precipitate filtered off
and dried in vacuo, 14.35gms, 45% yield.

A solution of the above product, ethylene glycol (9.19gms) and
p-toluene-sulphonic acid (8.9gms) in toluene (100m1) was stirred
at reflux, with the water being collected in a Dean and Stark
trap. After cooling, the solution was washed with water, 1IN NaOH
and water before drying over MgSO4. Evaporation of the solvent
lTeft an oil (20.17gms) which was dissolved in EtOH (70m1). After
standing for 1 hour the cream precipitate was filtered off and
dried in vacuo (10.44gms).

To a solution of NaOMe (5.1gms) in ethanol (75m1) was added
guanidine hydrochloride (8.2gms). After stirring for 30 minutes
the NaCl was filtered off, the above acetal added and the mixture
stirred at reflux for 1 hour. The solvent was then concentrated
and the product filtered off. Recrystallisation from ethanol
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the recipient thereof. _ " The fornul ations include those
suitable for 15 oral, parenteral (including subcutaneous, intradermal

- 40 -

gave the product as a white solid, 7.67gms, 70% yield, mp.
212.5-214°C.

The diamino-pyrimidine (6.12gms) was dissolved in ethanol
(250m1), concentrated hydrochloric acid (2.07m1) added, and the
suspension chilled for 2 hours. The precipitate was then
filtered off and dried to give the hydrochloride salt, 5.52gms.

Example 21B

a. 2,3-Dichlorophenylacetic acid
Concentrated hydrochloric acid (100m1) was poured onto crushed
ice {150m1), the solution added to 2,3-dichlorophenylacetonitrile
(30.6gms), and the mixture refluxed for 3 hours. After cooling,
the mixture was diluted with water (500m1), extracted with EtOAc
(600m1) and the organic phase washed with brine before drying

over MgSO4. Evaporation of the solvent left a white solid,
31.3gms.

b. Ethyl 2}§-dich]orophenglacetate
To a suspension of the acid in ethanol (200m1) was added
concentrated H,S0, (1m1) and the mixture stirred at reflux for 3
hours. After cooling, the solvent was evaporated and the residue
treated with concentrated NH40H (3m1) in water (50m1). The
organic phase was extracted into CH2C12, dried over MgSO4, and
the solvent evaporated to leave a clear liquid, 19.88gms.

c. Ethyl-2-(2, 3-dichlorophenyl)-3-N-morpholino-acrylate
To a mixture of the ester, morpholine (40.7gms) and ethy!
orthoformate (69.24gms) was added acetic anhydride (0.5m1) and
. the resulting pale yellow solution stirred at reflux for 3 hours.
After cooling, the mixture was concentrated in vacuo. A white
precipitate started to form, and this was filtered off before
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iI'-ntramuscul ar and i ntravenous), rectal and topical (i ncl udi ng dermal ,

buccal and sublingual) adm nistration al t hough the nost suitable route
nay depend upon for : - 41 -

further concentrating the filtrate to give a brownish clear oil.
Stand?nb overnight in vacuo gave a yellow solid, 34.34gms.

d. - ~-dichlorophenyl)isocytosine

To the above ester was added guanidine hydrochloride (26.6gms)
slurried in sodium 2-methoxyethoxide (from 6.6gms of Na) in
2-methoxyethanol (150m1), and the mixture stirred at reflux
overnight. After cooling, the mixture was concentrated in vacuo,
diluted with water (100m1) and then washed with Etzo (200m1).
The aqueous phase was acidified with AcOH, and the precipitate
filtered off and washed with EtOH and then Etzo before drying in
yacuo, 13.48gms.

e. Nl-[4-chloro-5-(2,3-dichlorophenyl)-2-pyrimidiny11-hZ N2-
dimethylformamidine
To a mixture of the above isocytosine (14.4gms) in CH2C12 (200m1)
was added dropwise during 30 minutes fresh Vilsmeier-Haack
reagent (from 2.75 equiValents of SOC'I2 and 2.58 equivalents of
DMF), and the mixture refluxed for 6 hours. After cooling, 1IN
NaOH (250m1) was added slowly. The aqueous phase was washed with
CH2012 and the combined organic extracts washed with brine before
drying over MgSO4. Evaporation of the solvent and chromatography
on 5102 gel, eluting with EtOAc gave 13.6gms, mp. 113-115°C.

f. 2-Amino-4-chloro-5-(2, 3-dichlorophenyl imidine
To the formamidine in EtOH (50m1) was added ethanolic- MeNH, (8
equiv.) in EtOH (50m1), and the mixture sealed in a Parr reaction
vessel before stirring at room temperature for 5 hours. The
reaction mixture was then concentrated ip vacuoc, the residue
mixed with IN NaOH (75m1), filtered, washed with water and dr1ed
in vacuo, 11.2gms, mp. 228-30°C.

g. 2,4-Diamino-5-(2,3-dichlorophen imidine
To 2-amino-4-chloro-5-(2,3-dichlorophenyl)pyrimidine (6.73gms)
was added ethanolic ammonia (30 equiv. in 50m1—EtOH) and the

\
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exanpl e the condition and disorder of the recipient. The 20 fornulations
may conveniently be presented in unit dosage form and may- be prepared
by any of the nethods well known -42 -

mixture sealed in a Parr reaction vessel and heated to 125°C  for

. 38 hours. After cooling, the mixture was concentrated in vacuo
and the residue mixed with 1N NaOH (75m1), filtered, washed with
water and dried in vacuo, 6.14gms, mp. 208-211°C.

This compound was prepared according to JACS, (1951), 73, 3763-70, mp.
225°C. )

Ex. 8 23

Synthesis of 2.4-Diamino-5-(2-chlorophenyl)pyrimidine

This compound was prepared according to JACS, (1951, 73, 3763-70, mp.
125-8°C.

Example 24

Synthesis of 2.4-Diamino-5-(2-chlorophenyl)-6-ethylpyrimidine
Prepared as for Example 22, except that ethyl propionate replaced
ethyl acetate. mp. 197-8°C.

-

Example 25

Synthesis _of _ 2,4-Diamino-5-{2.4-dichlorophenyl)-6-trifluoromethyl
pyrimidine
This compound was prepared in a manner analogous to the compound of

Example 14 from 2,4-dichlorophenylacetonitrile (A1dr1ch) mp. 220.5-
221°¢. -
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in the art of pharnmacy. Al nethods include the step of bringing into
associ ati on 4-am no- 2- (4-net hyl pi perazin-1-
yl)-5-(2,3,5-trichl orophenyl)pyrimdine or_.a43 -

- .

Example 26

nthesis of 6-Benzyloxymethyl-2,4-diamino-5-(2,4-dichlorophenyl
pyrimidine .
This compound was prepared in a manner analogous to the compound of °
Example 16 from  2,4-dichlorophenylacetonitrile and ethyl
benzyloxyacetate, 3.77gms, mp. 171-172°C.

A) A solution of 55.7g (0.4equiv) of S-methylisothiourea sulphate in
280m1 of water was prepared and gently heated on a steam bath
with stirring. Then 40g (0.4mo1) of N-methyl-piperazine was
slowly dripped into the solution while sweeping the flask out
with nitrogen. The evolved gases were collected in several
portions of a solution of 132¢g of mercuric chloride in 400m1 of
ethanol, which caused evoived methylmercaptan to be precipitated
as methylmercuric chloride. After the addition of the
N-methylpiperazine was complete, the reaction was continued until
no more methylmercuric chloride precipitated. The reaction
mixture was then concentrated in vacuo and chilled which caused

the N-methyl-N'-amidinopiperazine sulphate to crystallise; 50.79g
~was collected.

B) A mixture of 76.3g (0.356 mol) of a-formyl-2,4-dichlorophenyl-
acetonitrile, 63.7g of isoamy1 alcohol, 0.36g of
p-toluenesulphonic acid, 895 ml of toluene, and 10 drops of
concentrated sulphuric acid were heated under reflux for 20 hours
in the presence of a Dean and Stark trap to remove water formed
in the reaction. Then an equal portion of i-amyl alcohol and a
few drops of sulphuric acid were added, and the reaction was

I
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25 pharmaceutical ly acceptable acid addition salt thereof . ("active
ingredient”) with the carrier which constitutes one or nore accessory
i ngredients. In general the ' - 44 - S -

heated for another 20 hours, until the theoretical amount of
water had been collected. The solution was cooled. . '
C) An 8.2g portion of sodium was dissolved in 500m]1 of absolute
ethanol, and 50g of N-methyl-N'-amidinopiperazine sulphate was
added. The mixture was allowed to stir for 10 minutes. This was
then added to solution B. The mixture was refluxed with stirring
for 6 hours, allowed to stand overnight and the solvent removed
in vacuo. The residue was then extracted with dilute
hydrochloric acid, which dissolved most of it. The solution was
extracted three times with ether, followed by neutralization of
the aqueous fraction, which precipitated a gum which solidified
upon standing overnight; weight 30g. This was crystallised
repeatedly from 50% ethanol with the aid of decolourising

charcoal. Very slow cooling was required in order for crystals
to be formed; mp. 137°C.

Anal. Calcd for C15H17612N5;
C, 53.27; H, 5.07; N, 20.71;
Found: C, 63.58; H, 5.14; N, 20.40.

Example 28

Synthesis  of 2,4-Diamino-5-{2, 5-dichlorophenyl)-6-trifluoromethyl
pyrimidine

This compound was prepared in a manner analogous to the compound in
Example 14 from 2,5-dichlorobenzyl alcohol (Lancaster Synthesis,

48.26g9) to give the title compound in a yield of 3.85gms, mp.
215-217°C. -

L4
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Guanidine. hydrochloride (3.20g) was added to a solution of sodium
ethoxide (from 848mg sodium) in ethanol (52m1). The resulting white
suspension was stirred at room temperature for 10 minutes. The enol
ether from Example 3.2 (4.40g) was added and the resulting mixture
stirred at reflux for 3.5 hours. After cooling, the suspension was
filtered, and the filtrate evaporated to dryness in vacuo.
Chromatography on silica gel eluting with CHC13 to 3% MeOH-CHC13 gave
the desired product which was triturated with ether and dried in
vacuo. Yield = 2.01g, mp. 246-249°C. .

To a solution of NaOEt (from 0.92g of sodium) in ethanol (75m1) was

added 3-bromophenylacetonitrile (Aldrich, 7.85g) and ethyl acetate
(3.52g). The mixture was heated under reflux for 6 hours. After
cooling, the mixture was concentrated and the residue was dissolved in
water. The aqueous phase was washed with ether, acidified with 2N HC1
and extracted with ether. The extracts were bulked, dried (MgSO4) and
evaporated, 3.8g, mp. 97-103°C.

The resulting ketone (3.7g), ethylene glycol (5m1) and p-toluene-
sulphonic acid (100mg) were heated under reflux in toluene (100m1) in
a Dean & Stark apparatus for 3.5 hours. The mixture was cooled,
concentrated and water was added to the residue. The product was
extracted with ether and the extracts were bulked, dried (Mgso4) and
evaporated, 4.03g, mp. 68-71°C.
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To a solution of NaOEt (from 0.28g of sodium) in ethanol (30ml) was
added N-methylpiperazinoformamidine hydriodide (2.7g). After stirring
for 10 minutes, the ketal (1.41g) was added and the mixture was
stirred at reflux for 4 hours. After cooling the suspension was
fiTtered, and the filtrate was concentrated. The residue was purified
by chromatography on Si0, gel, eluting with 10% MeOH/CHCIé to give the
desired product, 0.48g, mp. 120-122°C.

This compound was prepared 1in a manner analogous to the compound in
Example 14 from l-naphthylacetonitrile (Aldrich, 10gms), to give the
title compound in a yield of 0.69gms, mp. 224-226°C.

1. Ethyl 2.4-dichlorophenylacetate

2.4-Dichlorophenylacetonitrile (27.9g, 150m.mo1) was suspended in
2N NaOH (400m1) and the mixture refluxed for 4 hours. The cooled
reaction mixture was extracted with ether {2x200m1) acidified to
pH3 and the solid filtered and dried (22g, 70%).

The product (20g) was dissolved in EtOH (300m1) and concentrated
HZSO4 (5m1) added carefully. The mixture was refluxed for 7
hours. The cooled reaction mixture was evaporated under reduced
pressure and the residue partitioned between CHZCI2 and water
(30m1 each). The organic layer was extracted with saturated
NaHCO3 solution (200m1), washed with water (100ml1), dried and
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formul ations are prepar’ed by uniformly and intimtely bringing into
associ ation the active ingredient with Liquid carriers or finely
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evaporated in vacuo to give ethyl 2 4-d1chloropheny1acetate as an
oil (22.2g, 89.5%).

2. Diethyl 2 4-Dichlorophenyl malonate

Sodjum (1.86g, 0.081M) was added in portions to absolute ethanol
(150m1) with stirring. After all the sodium had dissolved a
solution of ethyl 2,4-dichlorophenylacetate (20g) in diethyl
carbonate (50m1) was added dropwise. The reaction mixture was
heated until EtOH distilled over. The rate of addition was
controlled such that it equalled the rate of distillation. After
the completion of addition the reaction mixture was heated and
distilled for further 4 hours. The cooled reaction mixture was
partitioned between water (300m1) and EtOAc (300ml) and the
organic layer dried and evaporated in vacuo to give a yellow oil
(21g, 85%). .

3. 2-Amino-5-(2,4-dichlorophenyl)-4,6-dihydrox imidine

Sodium (4.52g, 0.196M) was added in portions to ethanol (150m1).
After all the sodium had dissolved guanidine hydrochloride
(12.44g, 0.13M) was added followed by diethyl 2,4-dichlorophenyl
malonate(20g, 0.0655M). The mixture was refluxed for 6 hours,
EtOH was removed under reduced pressure and the residue
partitioned between 2N NaOH (400m1) and EtOAc (400ml1). The
aqueous layer was acidified with concentrated hydrochloric acid
with cooling and the precipitated solid was filtered and dried
(11g, 62%).

4, 2-Amino-5-(2,4-dichlorophenyl)-4,6-dichioropyrimidine
A mixture of 2-amino-5-(2,4-dichlorophenyl)-4,6-dihydroxy-
pyrimidine (10g), phosphoryl chloride (100m1) and dimethylaniline
(1.5m1) was refluxed for 6 hours. The cooled reaction mixture
was carefully added to crushed ice and the insoluble solid was
filtered and washed with 2N HC1, followed by water. The solid
was resuspended in water, neutralised (0.88 NH40ﬂ1_with cooling,
and the mixture stood overnight at room temperature. The
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insoluble solid was filtered, dried and purified by flash column
chromatography to give the title compound (2. Sg. 22%), mp.
211-213°C. Microanalysis:

Calcd: C, 38.83; H, 1.6; N, 13.59;

Found: C, 38.59; H, 1.53; N, 13.40.

A mixture of 2-amino-5-(2,4-dichlorophenyl)-4,6-dichloropyrimidine
(0.5g) (Example 32) EtOH saturated with ammonia (20m1) and copper
powder (0.05g) was heated in an autoclave at 180°C for 18 hours. The
cooled reaction mixture was filtered, evaporated and the residue
purified by flash column chromatography to give the title compound
(0.12, 25%), mp. 219°C. Microanalysis:

Calcd: C, 40.82; H, 2.55; N, 19.05;

Found: C, 41.27; H, 2.46; N, 18.74.

Example 34

Synthesis __ of 2-Amino-4~chloro-5-(2,4-dichlorophenyl)-6-methylthio
pyrimidine |

A mixture of 2-amino-5-(2,4-dichlorophenyl)-4,6-dichloropyrimidine
(0.5g) (Example 32) THF (15m1), methanethiol sodium salt (0.113g),
copper powder (0.05g) and tris[2-(2-methoxyethoxy)ethyl]amine (0.1g)
was heated in an autoclave at 180°C for 18 hours. The cooled reaction
mixture was filtered, evaporated and the residue purified by flash
column chromatography to give the title compound (0.262g, 52%), mp.
201-202°C (softens at 196°C) Microanalysis:

Calcd: C, 41.19; H, 2.50; N, 13.10;

Found: C, 41.10; H, 2.52; N, 12.77.
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- 49 -

A mixture of 2-amino-4-chloro-5-(2,4-dichlorophenyl)-6-methy1thio
pyrimidine (0.5g) (Example 32) EtOH saturated with ammonia (20ml),
copper powder (0.05g) and tris[2-(2-methoxyethoxy)ethyl]amipe (.01g)
was heated in an autoclave at 180°C for 18 hours. The cooled reaction
mixture was filtered, evaporated and the residue purified by flash
column chromatography to give the title compound (0.11g, 23.5%), mp.
191-192°C.  Microanalysis:

Calcd: for 0.2 hydrate: C, 43.33; H, 3.41; N, 18.38;

Found: C. 43.37; H, 3.23; N, 18.33.

pyrimidine

a. 3.5-Dichlorophenylacetonitrile .

A mixture of 3,5-dichlorobenzyl alcohol (Aldrich, 25g), thionyl
chloride (100m1) and DMF (0.5m1) was stirred and refluxed for 4
hours. After cooling the mixture was concentrated in vacuo, the
residue was taken up in ether, washed with saturated aqueous
NaHCO3 and brine, dried (MgSOA) and concentrated in vacuo to give
3,5-dichlorobenzyl chloride as a light yellow solid, which was
used without further purification, 28g, mp. 32-36°C.

To a vigorously stirred solution of 3,5-dichlorobenzylchloride
(28g) in dichloromethane (150m1) was added a mixture of KCN
(27.5g) and tetrabutylammonium hydrogen sulphate (2.38g) in
water (110ml1). After stirring at room temperature for 22 hours,
the mixture was diluted with dichloromethane, the organic phase
washed with water and concentrated in vacuo to leave an oil.

such as
predet erm ned anount
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or a non-aqueous liquid; or as an oil-in-water | iquid emul sion or a

water-in-oil liquid emulsion. The ' '
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Filtration through silica with toluene followed by concentration
then trituration with hexane gave the desired product as a
colourless solid. 15.8g, mp. 31-32°C.

b. 4-Amino-5-(3,5-dichlorophenyl)-6-methyl-2-(4-methylpiperazin-1-

y1)pyrimidine |

To a stirred solution of NaOEt (from 0.69g sodium), in ethanol
(25m1) at reflux, was added over 5 minutes a mixture of
3,5-dichlorophenylacetonitrile (9.3g) and ethyl acetate (3.3g) in
dry dimethoxyethane (10ml1). After stirring at reflux for 4
hours, the mixture was cooled on ice, acidified with acetic acid,
poured into cold water and extracted with dichloromethane. The
combined extracts were washed with water and concentrated to give

an oil. Trituration with hexane _ gave .
2-(3,5-dichlorophenyl)-3-oxobutyronitrile as a colourless solid
(4.15g).

To a solution of the acyl acetonitrile (4.1g) in ether (100m1)
was added in portions an excess of a solution of diazomethane in
ether. After stirring for 2 hours at room temperature the
solution was concentrated in vacuo to give the enol ether.

To a stirred solution of NaOEt (from 0.72¢ sodium) in ethanol
(25m1) was added N-methylpiperazinoformamidine hydriodide
(7.29g). After 10 minutes a solution of the above enol ether in
ethanol (25m1) was added and then stirred and refluxed for 4.5

. hours. After cooling the solvent was evaporated in vacuo and the
residue shaken with 2N NaOH (50m1). The solid was filtered off,
washed with water, dried in air and chromatographed (silica; 1:9
MeOH: CHC13) to give the desired product as a colourless solid,
1.6g, mp. 164-166°C.
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active ingredient may al so be presented as a bol us, .electuary or
past e. 15 A tablet may be nmade by conpression or

-.51 - .

This compound was made in an analogous manner to the compound of
Example 6 from 2,5-dichlorobenzylalcohol (Lancaster Synthesis).
226-228°C: TLC (Siozz CHC13/Me0H, 9:1) Rf = 0.24. .

Exampls 38

Preparation of 2.4-Diamino-5-(3,4-dichlorophenyl)-6-trifiuoromethyl-
pyrimidine

This compound was made 4in an analogous manner to the compound of
Example 4, from 3,4-dichlorophenylacetonitrile (Aldrich) mp.
252-254.5°C:  TLC (Si0,; methanol/chloroform, 1:9) Rf = 0.38.

-

Example 39

Preparation of 2.4-Diamino-5-(2,3-dichlorophenyl-4-nitropheny1)-
pyrimidine

This compound was made in an analogous manner to the compound of
Example 5 from 2,4-diamino-5-(2,3-dichlorophenyl)pyrimidine (Example
21). The reaction gave a mixture of the 4-nitro and 5-nitro
derivatives from which the title compound was separated by column
chromatography (Sioz, EtOAc), mp. 237-9°C. Also separated in this
manner was 2,4-diamino-5-(2,3-dichloro-5-nitrophenyl)pyrimidine, mp.
264-6°C.

-_—
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ﬁ%ulding, opti-onal with one or nore accessory ingredients.

. Conpressed tablets may be prepared by conpressing ina . sui t abl e-
machi ne the active ingredient in a free-flow ng :
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Ex e

pyrimidine

This compound was prepared in a manner analogous to 2,4-diamino-5-(2,
3-dichlorophenyl)-6-(diethoxymethyl)pyrimidine (Example 18.1) from
2,4-dichlorophenylacetonitrile, mp. 225°C.

Example 41

Preparation of 2,4-Diamino-5-(3,5-dichlorophenyl)-6-methylpyrimidine

This compound was prepared in a manner analogous to the compound of

Example 6 from 3,5-dichlorophenylacetonitrile (Aldrich). mp.
242-244°C. |

Example 42

Preparation of _ 2,4-Diamino-5-(2, 3-dichlorophenyl)-6 6-trifluoromethy]l
pyrimidine N-oxide

This compound was made from the compound of Example 14 by reaction
with MCPBA in CHC13 at room temperature. Mp. 275-278°C.

Example 43

Preparation of 2 ,4-Diamino-5-(2,3-dichlorophenyl)-6-tribromomethy!
pyrimidine .

This compound was prepared from the compound of Example 15 by reaction
with excess bromine and sodium acetate in acetic acid at refiux. The
title compound' was separated from a mixture with the compound of
Example 75 by coloumn chromatography, mp. 210%C (dec). _
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form such as a powder or granules, optionally mxed with a 20 Dbi nder,
| ubricant, inert diluent, lubricating, surface active or dispersing
agent. Moul ded tablets nay be made by 53 '
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Example 44

Preparation of _ 2,4-Diamino-5-(2 4-dichlorophenyl)-6-methoxymethyl
pyrimidine _ |

This compound was prepared in a manner analogous to Example 2, from
2,4-dichlorophenylacetonitrile, mp. 183-185°C. Single spot on TLC.

This compound was preparéd in a manner analogous to Example 6 from
2,6-dichlorophenylacetonitrile (Aldrich), mp. 250°C.

Preparation of 2.4-Diamino-5-(2.4-dichlorophenyl)pyrimidine
-6-carboxaldehyde _

This compound was made from the compound of Example 40 in an analogous
manner to the compound of Example 18.2, mp. >350°C.

Example 47

Preparation of 2.,4-Diamino-5-(2,3-dichloro-4-nitrophenyl)-6-methy]
pyrimidine
This compound was made from the compound of Example 15 in an analogous
manner to the compound of Example 39, mp. 265°C. Also obtained from
this reaction was 2,4-diamino-5(2,3-dichloro-5-nitrophenyl)-6-methyl
pyrimidine.
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moul ding in a suitable nmachine a m xture of the powdered conpound
noi stened with an inert liquid diluent. The tabl ets nmay be -
optionally be coated or scored and may be -

Example 48

Preparation of  2,4-Diamino-5-{(2,4-dichlorophenyl)-6-hydroxyimino -
methylpyrimidine i

This compound was made from the compound of Example 46 by reaction
with hydroxylamine hydrochloride in ethanol, mp. 260-5°C.

E le 4

Preparation of _ 2,4-Diamino-5-(2,4-dichlorophenyl)-6-hydroxymethy]l
pyrimidine

This compound was made from the compound of Example 46 in an analogous
manner to the compound in Example 18.3, mp. 169-171°C.

Example 50

Preparation of 2.4-Diamino-5-(2,3,4-trichlorophenyl)-6-methyl
pyrimidine

This compound was made from the compound of Example 47 by reduction to
the amine (Pt02, Hy, AcOH), formation of the diazonium salt (NaNOZ,
H2504), and reaction of this with CuCl1 (as for Example 57). Sublimes
at 275°C. Homogenous on TLC (methanol/chloroform, 1:9) Rf=0.36.

This compound was prepared in an analogous manner to the compound of

Example 2 from 2,6-dichlorophenylacetonitrile (Aldrich), mp.
204-207°C.
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25 formulated so as to provide slow or controlled rel ease of t he

active ingredient therein. - : Formul ati ons for parenteral
adm ni stration
: - B «

Example 52- -

Preparation  of  2.4-D 1am1no-5- 3,5-trichlorophenyl)-6-trichloro
methyl pyrimidine

This compound was made from the compound of Example 6 by reacting w1th
NCS in AcOH at 100°C (AIBN as catalyst), mp. 226-227°C.

Example
2.4-Diamino-5-(2,4-dichlorophenyl}-6-f luoromethylpyrimidine

1. 2,4-Diamino-6-bromomethyl-5-(2,4-dichlorophenyl imidine

2,4-Diamino-6-benzyloxymethyl-5-(2,4-dichlorophenyl)pyrimidine
(Example 26) (6.5g) was dissolved in a 47% solution of
hydrobromic acid in acetic acid (75m1) and the mixture stirred
and heated at 100°C for 6 hours. After standing at room
temperature overnight the dihydrobromide salt was filtered off,
washed with ether and dried in vacuo, 6g.
To a stirred solution of the dihydrobromide salt (0.43g) in
dimethylsulphoxide (4ml) was added dropwise a solution of sodium
bicarbonate (0.84g) in water (10ml). After 30 minutes the
precipitate was filtered off, washed with water then ether and
dried in vacuo, 0.26g, mp.>270°C (decomposes).

2. 2,4-Diamino-5-(2,4-dichlorophenyl)-6-fluoromethylpyrimidine

To a solution of 2,4-diamino-6-bromomethyl-5-(2,4-dichlorophenyl)
pyrimidine (1.04g) in tetramethylene sulphone (4.5m1) was added
cesium fluoride (1g). The mixture was stirred and heated at
100°C for 4 hours, cooled, diluted with water and extracted with
chloroform. The combined extracts were washed with water, dried
(MgSO4) and concentrated in vacuo. The residue was
chromatographed (silica; 19:1:0.1 dichloromethane/methanol/
triethylamine) to give the title compound, which was
recrystallised from ethanol. 0.19g, mp. 210-211°C.
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Example 54

Preparation  of 2.4-Diamino-5-[2-chloro-5-(N,N-dimethylsulphamoy]

phenyl]-6-methylpyrimidine '

1. 2,4-Diamino-5-(2-chloro-5-nitrophenyl)-6-methylpyrimidine
To a solution of 2,4-diamino~5-(2-chlorophenyl)-6-methyl
_pyrimidine (11.84g) (Example 22) in concentrated H2504 (100m1),
was added potassium nitrate (5.1g). After stirring at room
temperature for 90 minutes, the solution was poured onto ice and
basified with 10N NaOH. The product was extracted with ethyl
acetate, bulked, dried (MgS0,) and evaporated, 13.9g, 236-240°C.

A solution of 2,4-diamino-5-(2-chloro-5-nitrophenyl)-6-methyl
pyrimidine (13.9g) in acetic acid (500m1) was reduced under an
atmosphere of hydrogen in the presence of PtO2 (0.28g). The
mixture was filtered through hyflo and the filtrate was

. concentrated. The residue was neutralised with saturated NaHCO3
solution and the product was extracted with ethyl* acetate,
bulked, dried (MgSO4) and evaporated. Chromatography on Si0,
gel, eluting with CHC]3 to 40% MeOH/CHC13, gave the desired
product, 6g, mp. 117-121"C.

3. 2,4-Diamino-5-(2-chloro-5-N,N-dimethylsulphamoylphenyl)-6-methyl
pyrimidine
2,4-Diamino-5-(5-amino-2-chlorophenyl)-6-methylpyrimidine (0.25g)
was dissolved in water (0.8m1) and concentrated HC1 (0.5ml1). To
the cooled solution (below 10°C) was added a solution of sodium
nitrite (0.07g) in water (0.5m1). After stirring at room
temperature for 2 hours, the solution was cooled to 5°C. Cupric
chloride (0.05g) and 5.14M S0, in acetic acid (0.97m1) were added
and the reaction was stirred at 5°C overnight. The mixture was
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filtered and washed with water to give the sulphonyl chloride,
0.23g.

The sulphonyl chloride (0.16g) was dissolved in THF (2m1) aqueous
dimethylamine (2m1) was added. After stirring overnight, the
solution was diluted with water, extracted with ethyl acetate,
bulked, dried (Mgso4) and evaporated. Chromatography on SiO2
gel, eluting with 2% MeOH/CHCl3, gave the desired product,

0.047g, mp. 283-285°C.

Example 55

Preparation of 2.4-Diamino-{3,5-dichloropheny1)-6-methoxymethyl
pyrimidine '
This compound was prepared in an analogous manner to the compound in
Example 2 from 3,5-dichlorophenylacetonitrile, mp. 228-230°C.

Ex e 56

Preparation of 2,4-Diamino-5-(2.3-dichlorophenyl)~6-hydrox imidine
1. Ethyl-2-cyano-2-(2,3-dichlorophenyl)acetate
Sodium (1.2g) was added portionwise to ethanol (50m1) with
stirring. After the sodium had dissolved a solution of
' 2,4-dichlorophenylacetonitrile (9.4g) in diethylcarbonate (25ml)
was added dropwise. The reaction mixture was heated until EtOH
distilled over. The rate of addition was controlled such that it
equalled the rate of distillation. After the completion of the
. addition, the reaction mixture was heated and distilled for a
further 4 hours. The cooled reaction mixture was partitioned
between water and EtOAc (300m1 each). The organic layer was
dried and evaporated in vacuo and the residue .was purified by
flash column chromatography to give the title product. (5g, 39%).
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Sodium (1.2g, 0.052mo1) was added in portions to absolute ethanol
(50m1) with stirring. After the sodium had dissolved guanidine
hydrochloride (3.69g, 0.039mol) was added followed by
ethyl-2-cyano-2-(2,3-dichlorophenyl)acetate (59, 0.0195mol). The
mixture was refluxed for 8 hours, EtOH was removed under reduced
pressure and the residue was partitioned between EtOAc and water.
The EtOAc layer was extracted with 2N NaOH and the extract was
neutralised with 2N HC1 with cooling. The precipitated solid was
filtered and dried to give the title compound. (0.22g), mp.
275°C (decomp). Microanalysis: .
Calcd: for 0.25 hydrate: C, 43.56; H, 3.09; N, 20.33;

C, 43.76; H, 3.09; N, 20.03.

Example 57

Synthesis of 2.4-Diamino-5-(2.4,5-trichlorophenyl)-6-methylpyrimidine

a.

MJWD/MS/PA1024/22nd November 1989

Preparation of 2-{2 4-dichlorophenyl)-3-oxo-butyronitrile

A solution of 2,4-dichlorophenylacetonitrile (30.00gms, 16lmmol)
(Aldrich) in dry ethyl acetate (36ml1) was added dropwise to an
ethanolic solution of sodium ethoxide, prepared in situ from
sodium metal (4.90g, 213mmol) and dry ethanol (60m1). This

reaction mixture was refluxed for two hours, allowed-to stand .

overnight at room temperature and the ethanol was evaporated.
The yellow solid obtained was dissolved in water and the
resulting solution was extracted twice with ether. The aqueous
layer was chilled and acidified with hydrochloric acid. The

crude product was extracted with ether to give 23.31g of white
solid.
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b. Preparation of 2,4-diamino-5-(2 4-dichloro henyl)-6-methyl

pyrimidine

A solution of crude 2-(2, 4-d1ch10rophenyl) -3-0x0-butyronitrile
(23.24gs) in dry toluene (400m1) was refluxed with- ethylene
glycol (280m1) and p-toluenesulphonic acid (8.00g, 42mmol) for
four hours using a Dean and Stark trap. After cooling, the
organic phase was washed with saturated NaHC03, dried over MgSO4,
and the solvent evaporated to leave a solid (24.0gm).

Finely ground guanidine hydrochloride (19.1g, 200mmol) was added
to an ethanolic solution of sodium ethoxide, prepared in situ
from sodium metal (5.0g, 218mmol) in dry ethanol (500mi). A
solution of the ketal (25.0g, 92mmol) in dry ethanol (10ml) was
added to the'guanidine solution. This mixture was refluxed for

~ two hours and allowed to 'stand overnight at room temperature.
The ethanol was evaporated and the crude product recrystallised
from hot acetone to give 17.23g of product, mp. 222-222.5°C.

Finely ground potassium nitrate (6.5g 64mmol1) was added to a
solution of 2,4-diamino-5-(2,4-dichliorophenyl)-6-methyl
pyrimidine (17.23g, 64mmol) in concentrated sulphuric acid
(150m1). This mixtbre was stirred at room temperature for 90
minutes. The reaction mixture was then added to sodium
bicarbonate and ice. The product was extracted with ethyl
acetate. After the ethyl acetate was removed, a yellow solid was
obtained (30.86g). A portion of this crude product (7.0g) was
passed through a silica flash chromatography column and eluted
with ethyl acetate to give the pure product (4.81g).

-
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presented in unit-dose or nulti-dose containers, for | exaﬁple seal ed
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methylpyrimidine
2,4-diamino-5-(2,4~dichloro-5-nitrophenyl)-6-methylpyrimidine
(4.80g, 15mmo1) was dissolved in glacial acetic acid (18ml).
This solution and 10mg of Adam's catalyst was stirred under an
atmosphere of hydrogen at room temperature for 4 hours. The
catalyst was filtered off and the acetic acid was evaporated.
The colourless liquid obtained was dissolved in ethyl acetate and
washed 3 times with water. After evaporating the ethyl acetate,
a white solid was obtained (2.64g, 9mmol).

e. Preparation of 2,4-Diamino-5-(2,4,5-trichlorophenyl)-6-methyl
pyrimidine
2,4-diamino-5-(5-amino-2,4-dichlorophenyl)-6-methylpyrimidine ,
(1.95g, 7mmol) was dissolved in a mixture of concentrated
hydrochloric acid (3.6m1) and water (6ml). The temperature was
lowered to 10°C. A chilled aqueous solution (3.6m1) of sodium
nitrite (0.50g, 7mmol) was added dropwise, keeping the
temperature at 10°c. This mixture was stirred at room
temperature for 2 hours, then chilled before adding it dropwise
to a cold solution of cuprous chloride (1.7g, 17mmol) in
concentrated hydrochloric acid (50ml1). A grey solid precipitated
which was filtered off and dried. This crude product (2.30g) was
dissolved in ethyl acetate and washed twice with ammonium
hydroxide solution and once with brine. After evaporating the
ethyl acetate an off-white solid was obtained (2.04g). After
recrystallisation from 10% methanol in chloroform the pure
product was obtained (0.55g, 2mmol), mp. 262°C (dec).
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10 addition of a sterile liquid carrier, for exanple, water-

for-injection, imediately prior to use. Extenporaneous _ i njection
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Example 58

Synthesis of 4-am1no-2-(ethy]amlnoi-§-{2,3,5 tr1chloroghenyl!
pyrimidine .
To a solution of NaOEt (from 0.1g of sodium) 1in ethanol (10ml1) was
added ethylguanidine sulphate (1g) (Aldrich). After stirring for 10
minutes, the enol ether (Example 3.2) (0.486g) was added and the
mixture was stirred at reflux for 4 hours. The reaction was left
standing at room temperature overnight and then filtered. The
filtrate was concentrated and the residue was purified by
chromatography on S102 gel, eluting with CHCI3 to give the desired
product, 0.11g, mp. 149-152°C.

This compound was prepared from 2,4-diamino-5-(2,4-dichlorophenyl)-6-
bromomethyl-pyrimidine (Example 53) by reaction with sodium cyanide in
DMF at room temperature, mp. 249-251°C.

This compound was prepared from 2,4-diamino-5-(2,4-dichlorophenyl)-6-

bromomethyl-pyrimidine (Example 53) by reaction with d1methy1am1ne in
ethanol at room temperature, mp. 170-172°C.

Example 61

2.4-Diamino-5-(2,4-dichlorophenyl)-6-cyanopyrimidine

This compound was prepared from the compound of Example 48 by reaction
with trifluoroacetic anhydride in pyridine, wmp. 249°C.
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Example 62

2,4-Diamino-5-(2-chloro-4-fluorophenyl)-6-methylpyrimidine

- This compound was prepared in an analogous manner to the compound of
Example 15 from 2-chloro-4-fluorophenylacetonitrile, which was itself
prepared from 2-chloro-4-fluorotoluene (Aldrich, mp. 238°C.

Example 63

2,4-Diamino-5-(3,4-dichlorophenyl)-6-methoxymethyl imidine
This compound was prepared in an analogous manner to the compound of

Example 2 from 3,4-dichlorophenylacetonitrile (Aldrich), mp.
204-206°C.

Example 64

2.4-Diamino-5- -dichlorophenyl -§-eth 1pyrimidine

This compound was prepared in an analogous manner to the compound of
Example 15 from ethyl propionate, mp. 228-230°C.

Exampie 65

2.4-Diamino-5-(2,4-dif luorophenyl)-6-methylpyrimidine
This compound was prepared in an analogous manner to the compound of

Example 6 from 2,4-difluorophenylacetonitrile (Aldrich), mp.
291-296°C.
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presented as a suppository wth the usual carriers such as . - cocoa

butter or polyethylene glycol. For mul ati ons for'topiCa[
admini stration in the .

- 63 -

‘Example 66

2.4-Diamino-5-(2-naphthyl)-6-methylpyrimidine _
This compound was prepared in an analogous manner to the compound of
Example 6 from 2-naphthylacetonitrile (Aldrich), mp. 221-222°C.
Example 67

2,4-Diamino-5-(1-naphthyl)-6-methylpyrimidine

This compound was prepared in an analogous manner to the compound of
Example 6 from 1-naphthylacetonitrile (Aldrich), mp. 224- 225°C.

Example 68

2-Hydroxy-4-amino-5-(2,3-dichlorophenyl imidine -

This compound was prepared from the compound of Example 21 by reaction
with -sodium nitrite in 1IN H2504 at reflux to give a mixture of the
title compound and the compound of Example 21B.d. The title compound
was separated by column chromatography, mp. 330-334°C.

This compound was made from the compound of Example 32.4 by reaction
with methanethiol sodium salt in ethanol, mp. 123-124°C.
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‘mout h, for exanple buccally or sub1ingually, i ncl ude 20 lozenges
conprising the active ingredient in a flavoured basi s such as sucrose
and acacia or tragacanth, and

- 64 -

Example 70- -

© 2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-hydroxymethylpyrimidine
This compound was made from the compound of Example 2 by reaction with
trimethylsilyl iodide in sulpholane at 80°C, mp. 101-105°C.

Example 71

2,4-Diamino-5-(2 ~trichlorophenyl)-6-fluoromethylpyrimidine

This compound was prepared in an analogous manner to the compound of
Exampie 18 from 2,4-diamino-5-(2,3,5-trichlorophenyl)-6-hydroxymethyl-
pyrimidine, mp. 215-217°C.

Example 72
2,4-Diamino-5-(2.4-dichlorophenyl)-6-carbamoyipyrimidine

This compound was prepared from the compound of Example 61 b} reaction
with concentrated sulphuric acid at room temperature, mp. 298-299%C.

This compound was prepared from the compound of Example 46 reaction
with potassium permanganate, mp. 227°C.

This compound was prepared from the compound of Example 73 by

refluxing in ethanol in the presence of concentrated sulphuric acid,
mp. 177.5°C.
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pastilles conprising the,agtiVe ingredient in a basis sueh ~ as gelatin
and glycerin or sucrose and acaci a. Preferred unit dosage
fornmul ati ons are those :

- 65 -

This compound was prepared from the compound of Example 15 by reaction
with 2 eq NBS in CC14 and AIBN as initiator. The title compound was
separated from a mixture with the compound of Example 43 by column
chromatography, mp. 270°C (dec).

This compound was prepared in an analogous manner to the compound of
Example 10 from 2,4-dichlorophenylacetonitrile (Aldrich), mp. 151°¢.

This compound was made in an analogous manner to the compound of
Example 13 from 3,4-dichlorophenylacetonitrile. :

This compound was preﬁared in an analogous manner to the compound of

Example 76 from 1l-piperidinecarboxamidine sulphate (Bader), mp.
169°C.
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25: containing an effective dose, as hereinbelow recited, or an

appropriate fraction thereof, of the active ingredient. : It
shoul d be understood that in addition to the
- 66 -
Example 79- -

2-Methylamino-4-amino-5-(2.3,5-trichlorophenyl)pyrimidine
This compound was prepared in an analogous manner to the compound of

Example 58 from 1l-methyl-guanidine hydrochloride (Aldrich), mp.
155-157°C. |

This compound was prepared in a similar manner to the compound of

Example 54 by reaction of the diazonium salt with cuprous bromide,
mp. 212-216°C.

This compound was -prepared in a similar manner to the compound of

Example 54 by reaction of the diazonium salt with potassium iodide,
mp. 232-234°C.

This compound was prepared in a similar manner to the compound of

Example 54 by reaction of the diazonium salt with cuprous cyanide,
mp. 239-241°C,

1 i Replaced
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This compound was prepared in a similar manner to the compound of
Example 54 by way of the ‘diazonium tetrafluoroborate salt, mp.
195-197°C.

This compound was prepared in a similar manner to the compound of
Example 54 by reaction of the diazonium salt with methanethio] in the
presence of copper powder, mp. 194-198°C.

This compound was prepared from the compound of Example 32.4 by
reaction with methanethiol sodium salt in methanol in the presence of
tris[2-(2-methoxyethoxy)ethyl]amine and copper. powder, mp.
164-165°C.

Example

2,4-Diamino-5-(2-chloro-5-methanesulphonylaminophenyl)-6-methyl
pyrimidine

This compound was prepared from 2,4-diamino-5-(2-chloro-5-aminopheny1)
-6-methylpyrimidine from  Example 54 by reaction with
methanesulphonylchloride in pyridine, mp. 234-240°C.

Sheet Has Been Replaced

RSO et 0 ||I|||\| T



- 68 -

jodide, mp. 280-284°C.

Example 88

2-Amino-4-methylamino-5-(2,3-dichlorophenyl imidine -
This compound was prepared in an analogous manner to the compound of
Example 21B.g by reaction with methylamine in ethanol, mp. 233-237°C.

This compound was prepared in an analogous manner to the compound of
Example 21B.g by reaction with dimethylamine in ethanol and subsequent
conversion to the hydrochloride salt, mp. 295-300°C.

Example 90
2-Amino-4-chloro-5-(2,4-dichlorophenyl)pyrimidine i

The compound was prepared in an analogous manner to he compound of
Example 21B.f. from 5-(2,4-dichlorophenyl)isocytosine, mp. 215-216°C.

Example 91

2-Amino-4-methylamino-5-{2,4-dichlorophenyl imidine

This compound was prepared from the compound of Example 90 by reaction
with methylamine in ethanol, mp. 189-90°C.
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i ngredients particularly mentioned above, the fornulations of this
i nvention may include other agents conventlonal I n the art having
regard to the type of fornulatlon in

- 69 -

This compound was prepared from the compound of Example 90 by reaction’

with dimethylamine in ethanol and subsequent conversion to the
hydrochloride salt, mp. 297-301°C.

This compound was prepared from the compound of Example 90 by reaction

with piperidine 1in ethanol and subsequent conversation to the
hydrochloride salt, mp. 303°C (dec).
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" question, for exanple those suitable for oral 5 admi ni-stration may

I ncl.ude fl avouring agents. : - Tablets or other -fornms of
presentation provided ' S

- 70 -

-Prefefred among the compounds of formula (I) are the. pyr1m1d1nes
of the forego1ng Examples 1,2,3,4,14 and 16, together with salts (in
particular, pharmaceutically acceptable salts) thereof; these bases

have the following respective two-dimensional structures.

Example 1 1
NH
c1 2
C1
MeQ N | NHZ
Exapsle 2 Cl N
c1 N,
1
Example 3 c N
NH
a1 2
1
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in discrete units may conveniently contain an anount of 4-

am no- 2- (:4- net hyl pi perazin-1-yl)-
which is effective at such dosage or as a’

 Example 4

Example 14

Example 16

MJWD/MS/PA1024/22nd November 1989

(2 3, 5- trlchlorophenyl)-

- 71 -

NH2

1

MeQ
| N\j,NHZ
N
c1 NH2
C1

pyri m di ne

-
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10 nultiple of the sane, for instance, units containing 5 ng to 500
mg, usually around 10 ng to 250 ng. - _ - The
4-am no- 2- (4- et hyl pi perazin-1-yl)-5-- - e T

-72 -
EXAMPLE NO. - SOLVENT ASSIGNMENT
1 Coci, 7.56(d,1H), 7.18(d,1H), 4.65-4.50
(br.s,2H), 3.88(t,4H), 2.5(t,4H),
2.36(s,3H)
2 OMS0-d, 3.06(s,3H,-0Me), 3.8(d,1H,J12. EHZ,

-CﬂQOMe), 3.9(d,1H,J12.5Hz, -CHZOMe),
5.98(br.s,2H,-NH2), 6.1(br.s,2H,~-NH ),
7.32(d,1H4,J2.5Hz,6'-H), 7.78(d,1H,
J2.5Hz,4'-H)

3 DMSO-de 7.8(d,1H), 7.65(s,1H), 7.36(d,1H),
: 6.33-6.23(brs,2H), 3.68(t,4H),
2.32(t,4H), 2.2(5,3H)

4 . DMSO-d6 6.40(s, 2H), 6.55(s,2H), 7.35(s, 1H).
7.80(s,1H)
5 ' DMSO-d6 8.6(s,1H), 7.49(s,1H), 6.4-6.3(br.s,2H),

6.25-6.15(br.s,2H)

-

6 DMSO-d; - 1.70(s,3H), 5.75(s,2H), 5.90(s,2H),
' 7.30(s,1H), 7.75(s,1H)

7 CDCI3 7.55(d,1H), 7.18(d,1H), 4.75-4.58
(br.s,2H), 3.9-3.7(m,8H)

8 CDC13 7.55(d,1H), 7.18(d,1H), 4.56-4.50
(br.s,2H), 3.2(s,6H)
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(2,3,5-trichl orophenyl )pyrinidine is preferably used to treat CNS
di sorders or diseases by oral admnistration or ~ 15 injection
(intraparenteral or subcutaneous). The precise

- 73 -

9 - onso-qa 7.79(d,1H), 7.67(s,1H), 7.36(d,1H),
~ 6.47-6.27(br.s,2H), 3.72-3.57(m,8H)

10 OMS0-d, 7.78(d,1H), 7.64(s,1H), 7.35(d,1H),
3.08(s,6H) '
11 CDC]3 7.51(d,1H), 7.17(d,1H), 4.40-4.22

(br.s,2H), 3.82(t,4H), 2.48(t,4H),
2.34(s,3H), 2.0(s,3H)

12 DMSO-d 8.28(s,1H), 6.18-6.04(br.d,4H),
2.1(s,3H)
13 cut13 7.51(d,1H), 7.18(d,1H), 4.36-4.22

(br.s,2H), 3.16(s,6H), 2.0(s,3H)

14 _ DMSO d6 6.10(s,2H), 6.45(s,2H), 7.15(d,1H),
7.30(t,1H), 7.55(d,1H)

15 DMSO-d, © 1.70(s,34), 5.60(s,2H), 5.80(s,2H),
7.15(d,1H), 7.30(t,1H), 7.55(d-1H)

16 DMSO-d6 3.04(5,3H,-0Me),3.76(d,lH,JlZHz,-CﬂQOMe)
' 3.85(d,1H,J12Hz,-0Cﬂ20Me), 5.84
(br.s,ZH,-NHz), 6.05(br.s,2H,-NH2),
7.22(dd,1H,J7.5,1.5Hz,6'~H), 7.38
(dd,14,97.5Hz,5'~H), 7.6(dd,1H,J7.5,
1.5Hz,4*-H)

17 DMSO-d6 7.3-8.0(m,8H4), 6.0-6.1(br.s,2H),
5.2-5.4(br.s,2H)

18 DMSO-d 4.75(2xdd, 2H, J47,15Hz,~CH,F )
5.95(br.s,2H,-NH,), 6.15(br.s,2H,-NH,),
7.25(dd,1H,J7.5, 1.0Hz,6'-H), 7.39
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“amount of conpound adm nistered to a patient will be the

responsibility of the attendant physician. However the dose enpl oyed
wi || depend on a nunmber of factors, including

- 78 -

(dd,1H,J7.5Hz), 7.64(dd,1H, J7.5, 1.0Hz2)

19 DMSO-d6 4.43(d,1H,J11Hz), 4.53(d,1H,J11Hz),
5.95(br.s,2H), 6.12(br.s,2H),
6.7(m,24), 6.85(dd,1H,J7Hz),
7.1-7.4(m,44), 7.55(dd,1H,J7,1Hz).

20 DMS0-d¢ 4.4(d,1H,J12Hz,-Cﬂ20Ph), 4.52(d,1H,
J12iz, -QﬂQOPh), 5.92(br.s,2H,-NH2),
6.12(br.s,2H, -NHZ), 6.69(dd,1H,J7.5,
1.0Hz,6°-H), 6.85(dd,1H,J7.5Hz,5'-H),
7.10-7.35 (m,5H,-0Ph), 7.55(dd,1H,J7.5,
1.0Hz,4'-H)

21 DMSO-ds 7.52(s,1H), 7.15-7.75(m,3H),
6.02(br.s,4H,2x-NH2)

25 ' DMSO-d6 6.07(s,2H), 6.25(s,2H), 7.25(d,1H),
7.45(d,1H), 7.63(s,1H)

26 DMSO-d6 3.88(d,1H,J11Hz), 4.0(d,1H,J11Hz),
4.3(s,21), 5.9(br.s,2H), 6.1(br.s,2H),
7.05-7.2(m,2H), 7.2-7.35(m,4H),
7.4(dd,1H,J8,2.5Hz), 7.62(d,1H,J2.5Hz)

28 DMSO-d 6.25(s,2H), 6.50(s,2H), 7.30(s,1H),
7.40(d,1H), 7.50(d,1H)

29 DMSO-d 5.85(s,2H), 6.1(s,24), 7.25(s,1H),
7.45(5,1“), 7.7(s,1H)

30 cOCl, 7.53-7.12(m,4H), 4.48-4.30(br.s,2H),
3.81(t,4H), 2.46(t,4H), 2.33(s,3H),
2.03(s,3H)
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the age and sex of the patient, the precise disorder being 20 treated,
and its severity. Thus for exanple when treating a patient with
epi | epsy the dose range is likely to be S

- 75 -

32 - - CDCl, 7.38(d,1H), 7.2(dd,1H), 7.08(d1H),
- 8.2(br.s,2H)

33 DMSO-d 7.7(d,1H), 7.48(dd,1H), 7.29(d,1H),

6.45(br.s,2H), 6.2(br.s,2H)

34 CDC13 7.5(d,1H), 7.35(dd,1H), 7.18(d,1H),
5.25(br.s,2H), 2.44(s,3H)

35 CDC13 7.52(d,14), 7.32(dd,14), 7.21(d,1H),
5.08(br.s,2H), 4.66(br.s,2H), 2.42(s,3H)

36 DMSO-d6 1.9(s,3H,6-CH3), 2.2(s,3H,N-Me),
2.25-2.40(m,44,-N N-), 3.55-3.75
(m,44,-N N-), 5.85(2H,hr.s,-NH2),
7.2(d,2H,J1.54z,2' ,6'-H), 7.52(dd,1H,
J1.5Hz,4'-H)

56 DMSO-d6 7.58(dd,1H), 7.45(dd,1H), 7.35(d,1H),
' 7.24(br.s,1H), 3.35(br.s,2H),
3.96(br.s,24)

57 DMSO-d6 1.8(s,3H), 5.8(s,2H), 5.95(s,2H),
7.53(s,1H), 7.92(s,1H)

58 DMSO-d6 7.78(d,1H), 7.59(s,1H), 7.36(d,1H),
6.60-6.47(br.t,1H), 6.25-6.03(br.s,2H),
3.25(q,2H), 1.1(t,3H)

In the foregoing, the signals have been abbreviated as follows:

s = singlet; d = doublet; dd = doublet of doublets; t = triplet; gq
= huadruplet; m = multiplet; br.s = broad singlet; br.t = broad
triplet.
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-significantly | ower than when treating a patient after

stroke to

al l'eviate cerebral ischaem c damage. Al so the route of adm nistration

is likely to vary depending on the
' =76 -

Pharmacological Activit

Inhibition of Glutamate release and Inhibition of Rat Ljver DHFR -

Compounds of Formula (I) were tested for their effect on veratrine-

evoked release of glutamate from rat brain slices according to the

protocol described in Epilepsia 27(5): 490-497, 1986. The protocol
- for testing for inhibition of DHFR activity was a modification of that

set out in Biochemical Pharmacology Vo1.20 pp 561-574, 1971.

The results are given in Table 1, the ICgq being the concentration of
compound to cause 50% inhibition of (a) veratrine-evoked re]ease of
glutamate and (b) of DHFR enzyme activity.

: JABIE 1
Compound IC5q(ui) IC5o(1M)
of Glutamate Release Rat Liver DHFR
Example No. (P95 Timits) (P95 Timits)
1 1.18 (0.50-2.60) >100
2 0.56 (0.23-1.37) 33 (27.00-40.00)
3 2.15 (0.90-5.10) >100
4 0.33 (0.196-0.566) >30<100
5 3.50 (1.10-10.40) ca.100
6 0.70 (0.40-1.50) 0.51 (0.36-0.73)
7 <10.00 >10.0
8 <10.00 >10.0
9 <10.00 >100.00
10 <10.00 >100.00
11 4.80 (2.30-10.20) >100.00
12 <10.00 >100.00
13 <10 >100.00
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=+ 25 -conditi:on and its severity.

4- am no- 2- ( 4- et hyl pi perazi n-1-yl)-5-

(2,3,5-trichlorophenyl)pyrimdine miy be adm ni stered

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

3.1 (2.1-4.6)

2.7 (1.0-7.2)

3f2 (1.7-6.1)

2.4 (1.00-5.80)
<10.00

2.6 (0.80-8.50)
3.2 (1.20-15.30)
11.5 (4.80-27.60)
2.80 (0.80-9.80)
8.70 (2.60-29.10)
2.10 (0.90-4.80)
4.10 (1.10-15.50)
ca.3.00

€a.10.00
4.6(1.60-13.30)

'1.57(0.94-2.62)

MJWD/MS/PA1024/22nd November 1989

The

>100.00

8.7 (5.2-14.7)
>100

4.9 (3.90-6.20)

€a.100

>100.00
17.50(9.80-31.40)
16.01(12.05-21.282)
23.800(9.00-61.00)
20.940(9.00-61.00)
15.10(11.00-20.70)
>100.00 |
¢10.00

>100.00
46.10(14.30-148.90)
0.53(0.348-0.812)
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Toxicologial Example

The compound of Example 1 has been administered intravenously to groups
of six male and six female Wistar rats once daily at dose levels of upto

15mg/kg/day. The no observsed effect dose was 2.5mg/kg/day.

The compound of Example 2, has been tested in both rats and dogs. In
rats the no observed effect dose was 2.5mg/kg/day and in dogs, the no
observed effect dose was 14mg/kg/day.

Pharmaceutical Formulation Exasple

Tablet:
INGREDIENT

A: Compound of Example 1 150 mg )
Lactose ' 200 mg )
Maize Starch . 50 mg )
Polyvinylpyrrolidone 4 mg )
Magnesium Stearate 4 mg )

) = contents per tablet.

The drug was mixed with the lactose and starch and granulated with a

solution of the polyvinylpyrrolidone in water. The resultant granules
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were dried, mixed with magnesium stearate and compressed to give
tablets.

B:  INJECTION (I)
The salt of the compound of Formula I was dissolved in sterile

water for injection.

INTRAVENOUS INJECTION FORMULATION (11)
Active ingredient . 0.20g

Sterile, pyrogen-free phosphate buffer (pH9.0) to  10ml

The compound of Example I as a salt is dissolved 1in most of the
phosphate buffer at'35-40°C, then made up to volume and filtered
through a sterile micropore filter into sterile 10m1 glass vials

(Type 1) which are sealed with sterile closures and overseals.

In the following Examples, the active compound maybe any compound of

formula (I) or pharmaceutically acceptable salt thereof.

C: Capsule formulations

Capsule Formulation A

Formulation A may be prepared by admixing the ingredients and filling

two-part hard gelatin capsules with the resulting mixture.

i Replaced
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- 8- orally or via injection at a dose of fromO0.1 to 30 ng/ kg

per day.  The dose range for adult humans is generally from 8 to 2,400
ng/ day and preferably 35 to 1,050 ng/ day. T?%O-
mg/capsule
(a) Active ingredient 250 -
(b) Lactose B.P. 143
(c) Sédium Starch Glycollate : 25
(d) Magnesium Stearate 2
420

Capsule Formulation B

mg/capsule

(a) Active ingredient 250
(b) Macrogel 4000 BP 350
600

-

Capsules may be prepared by melting the Macrogel 4000 BP, dispersing the
active ingredient in the melt, and filling tWo-part hard gelatin

capsules therewith.

Capsule Formulation B {Controlled release capsule)

mg/capsule
(a) Active ingredient 250
(b) Microcrystalline Cellulose 125
(c) Lactose BP 125
(d) Ethyl Cellulose 13
513 .

The controlled-release capsule formulation may be prepared by extruding

mixed ingredients (a) to (c) using an extruder, then spheronising and
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conpound is fong-acting. It may therefore be adVantageous 5 to adm ni ster
it at an initial dose of 70 to 2,400 ng on the first day and then a
| ower dose of 20 to 1,200 ng on :

- 81 -

drying the extrudate. The dried pellets are coated with ethyl cellulose

(d) as a controlled-release membrane and filled into two-part hard

gelatin capsules.

Syrup formulation

Active ingredient 0.2500 g
Sorbitol Solution 1.5000 g
Glycerol 1.0000 g
Sodium Benzoate 0.0050 ¢
Flavour | 0.0125 m1
Purified Water g.s. to 5.0 ml

The sodium benzoate is dissolved in a portion of the purified water and
the sorbito]l solution added. The active ingredient is. auded and
dissolved. The resulting solution is mixed with the glycerol and then

made up to the required volume with the purified water.

Suppository formulation

mg/suppository

Active ingredient (63um)* 250
Hard Fat, BP (Witepsol H15 - Dynamit Nobel) 1770
2020

* The active ingredient is used as a powder wherein at least 90% of the

particles are of 63um diameter or less.

e
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subsequent days. A long acting conpound |n the clinic is
advantageous because it is easier to manage.: I n the -

- 82 -

One-fifth of the Witepsol H15 is melted in a steam-jacketed pan at 45°¢
maximum. The active ingredient is sifted thrdugh a 200um sieve and
added to the molten base with mixing, using a Silverson fitted with a
cutting head, until a smooth dispersion is achieved. Maintaining the
mixture at 45°C, the remaining Witepsol H15 is added to the suspension
which is stirred to ensure a homogenous mix. The entire suspension is
then passed through a 250um stainless steel screen and, with. continuous
stirring, allowed to cool to 40°C. At a temperature of 38-40°C, 2.02¢9

aliquots of the mixture are filled into suitable plastic moulds and the

suppositories allowed to cool to room temperature.
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10 chronic situation, it nmay be adm ni stered w t hout jntUsion. and
there is the m ninumof direct nedical intervention. Also in acute
condi tions, patient conpliance is encouraged ‘

-1 - | PA1024 PROCESS

* € L M s

CLAIMS

1. A process for the preparation of a compound of formula I or an acid
salt thereof

wherein in formula I

R1 and R2 are the same or different and are selected fEOTl hydrogeni
halo, hydroxy, alkoxy, alkyl, alkylthio and a group NR'R™" where R
and R*"-are the same or different and are selected from hydrogen,
alkyl, aryl and arylalkyl or -together with the nitrogen atom to which
they are attached form a cyclic ring optionally substituted with one
or more alkyl groups and optionally containing a further heteroatom;
Ry is hydrogen, alkyl optionally substituted by one or more halo
radicals, or is amino, alkylamino, dialkylamino, cyano, nitro, halo,
carbamoyl, hydroxy, carboxy, alkoxy, alkylthio, alkylthioalkyl,
'S(O)nalkyl, di(alkyloxy)alkyl, -C(R):NOH or -COR or -COZR wherein R is
hydrogen or alkyl, or a group CHZX where X is hydroxy, alkoxy,
aryloxy, arylalkyloxy, halo, cyano, -NRIR11 wherein R and R11 are as
defined above, S(O)ﬁ-a]ky] where n is 1l or 2, or SOZN(RIH)2 where
R111 is selected from hydrogen and alkyl;

each of Ry to R8 are the same or different and each is selected from
hydrogen, halo, alkyl, perhaloalkyl, cyano, carbamoyl, carboxy, COR,

nitro, amino, alkylsulphonylamino, alkoxy, S(Q)n-alkyl where n is 1 or
2, or SOZN(RIII)Z; or
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R, and R5 or R5 and R together are the group -CH=CH-CH=CH- or the
group -CHZ-CHZ-CHZ-CHZ- in which case both R7 and R8 are hydrogen;

and optionally one of the nitrogen atoms in the pyrimidine ring may be
N alkylated or optionally may be an N oxide; |

the foregoing alkyl groups or moieties of alkyl-containing groups
having from 1 to 6 carbon atoms, and the aryl groups or aryl moieties
of aryl-containing groups having 6 or 10 carbon atoms, “with the
proviso that at least one of " R4 to R8 is other than hydrogen, and
further with the proviso that when Ry and R, are both amino or when R,
is hydroxy and R2 is amino, and R3 is alkyl or hydrogen and R7 is
hydrogen, then R4 and R5 are both halo; the method comprising the
reaction of a compound of formula II

e
Rs I &
s ] O ” II
'FA, Kg
.|
KS\\I /)\ Y

wherein R3 to 88 are as herei:Before defined,' L is a leaving group,
and Y is cyano or carboxy, carbonyl, or alkoxycarbonyl -
with a compound of formula III
N
1\
N —=C =R,

ITI

wherein Ry is as hereindefined, and isolating the compound of Formula
I as the free base or an acid addition salt thereof, and optionally
converting the base into an acid addition salt thereof or into another
acid addition salt, or into another compound of Formula I or an acid
addition salt thereof.

2. A'process for producing a compound of formula I as defined in claim 1
comprising reacting a compound of formula V
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acid addition salt thereof may be prepafed by a process . whi ch
conprises reacting a conpound of fornula (1):

L A e
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“5‘\4: l“{“
wherein Y and R3 are as hereinbefore defined and R10 and R11 are
alkyl, or collectively form a group (CRZ) where n is 2 to 4 and R is
H or alkyl, with a compound of formula III.

N+

I11

wherein R1 is as hereindefined, and isolating the compound of Formula.
I as the free base or an acid addition salt thereof, and optionally
converting the base into an acid addition salt thereof or into another
acid addition salt, or into another compound of Formula I or an acid
addition salt thereof.

A process as claimed in claims 1 or 2 wherein R1 to R6 and R8 are as
defined in claim 1 and R7 is halo, alkyl, perhaloalkyl, cyano, nitro,
amino, alkylthio, S(0) -alkyl where n is 1 or 2, SOZN(R 111 )2 where
R111 is hydrogen or alkyl

A process as claimed in claim 1 or 2 wherein Ry is morpholino,
piperazinyl, N-alkylpiperazinyl, N,N-dialkylamino, N-alkylamino, or

alkylthio, and R2 to R8 are as defined in claim 1.

A process as claimed in claim 1 or 2 where R1 and R2 are as defined in
c!aim 1 and R3 is alkoxy, alkylthio, or alkyl substituted by one or
more halo radicals, or is a group CHZX where X is alkylthio, aryloxy,
arylalkyloxy, alkyloxy or hydroxy; .

R4 to R6 are the same or different and are each selected from
hydrogen, halo, perhaloalkyl, cyano, nitro, amino or alkylthio;

This éhéét Has Been Replaced
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R7 is ha]o alkyl, perhaloalkyl, cyano, nitro, amino, or a group
SOMN(R'1), wherein R is alkyl; and
R8 is hydrogen or halo.

A process as claimed in claim 1 or 2 wherein R1 and Rz and R4 to R8

are as defined in claim 1 and R3 is alkoxy, aryloxy, arylalkyloxy or
alkylthio.

A process as claimed in «claim 1 or 2 for producing
4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)-6-
trifluoromethylpyrimidine or acid addition salt thereof.

A process as claimed in <claim I or 2 for producing
2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-methoxymethylpyrimidine or
acid addition salt.

A process as claimed in claim 1 or 2 for producing
4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)
pyrimidine or acid addition salt.

A process as claimed 1in claim 1 or 2 for producing
2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-trifluoromethylpyrimidine or
acid addition salt.

A process as claimed in claim 1 or 2 for producing any one of the
following compounds: -
2,4-Diamino-5-(4-nitro-2,3,5-trichlorophenyl)pyrimidine
2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-methylpyrimidine
4-Amino-2-ﬂrmorpho]ino-5-(2,3,5-trichloropheny1)-6-trif1uoro=
methylpyrimidine
4-~Amino-2-N,N-dimethylamino-5-(2,3,5-trichloropheny1)-6-

trif luoromethylpyrimidine
4-Amino-2-morpholino-N-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-2-N,N-dimethylamino-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-6-methy1-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichloro-
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12.

13.

14.

15.

16.

phenyl)pyrimidine
2;4-Diamino-5-(2,3-dichloropheny1)-6-trifluoromethylpyrimidine
2,4-Diamino-5-(2,3-dichlorophenyl)-6-methylpyrimidine
2,4-Diamino-5-(2,3-dichlorophenyl)-6-methoxymethylpyrimidine
2,4-Diamino?5-(2,4-dich]oropheny1)-6-trif1uoromethy1pyrimidine
6-Benzyloxymethy1-2,4-diamino-5-(2,4-dichloropheny1)pyrimidine
2-N-methylpiperazinyl-4-amino-5-(2,4-dichlorophenyl)pyrimidine
2,4-Diamino-5-(2,5-dichloropheny1)-6-trifluoromethylpyrimidine
2,4-Diamino-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-5-(3,5-dichlorophenyl)-6-methy1-2~(4-methylpiperazin-1-
yl)pyrimidine
4-Amino-2-N-ethylamino-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-2-N-methylamino-5-(2,3,5-trichlorophenyl)pyrimidine

or acid addition salt thereof. )

A process as claimed in any one of claims 1 to 11, said process being
carried out at elevated temperature in a non-aqueous solvent.

A process as claimed in any one of claims 1 to 12 wherein the reaction
takes place under reflux. '

A process as claimed in claim 12 wherein the solvent is an alkanol.

A process as claimed in claims 12 or 14 wherein the solvent is
ethanol.

A process for manufacturing a pharmaceutical formulation comprising
mixing a compound of formula I as defined in any one of claims 1, 3 to
11, with a pharmaceutically acceptable excipient. )

This Sheet Has Been Rep

WO S PALG2APR 220 Novenbr. 1569 [T i



25 conpound of formula (11):

-1 - PA1024Abs.

ABSTRACT
PHARMACOL OGTCALLY ACTIVE CNS COMPOUNDS

A class of substituted phenylpyrimidine compounds are disclosed which are
potent inhibitors of the excitatory amino acid, glutamate. Such compounds
are useful 1in the treatment or prevention of a range of CNS disorders

including cerebral ischaemic damage and epilepsy.

Sheet Has Been Replaced

N ||II\| '

s,

MIWD/MS/PAL024-Abstract/10th November 1989




-1- ' ~ PRODUCT/EP CLAIMS
[

1.

MJWD/MS/PA1024-EP/22nd November 1989

CLAINS

Use of a compound of Formula I or an acid addition salt thereof in the
manufacture of a medicament for treating or preventing CNS disorders

or diseases of a mammal, wherein

 This Sheet Has B

LT Iﬂl

R1 and R2 are the same or different and are selected from hydrogen,

in Formula I,

halo, hydroxy, alkoxy, alkyl, alkylthio and a group NRlR11 where R1
and R11 are the same or different and are selected from hydrogen,
alkyl, aryl and arylalkyl or together with the nitrogen atom to which
they are ﬁttached form a cyclic ring optionally substituted with one
or more alkyl groups and optionally containing a further heteroatom;

R3 is- hydrogen, alkyl optionally substituted by one or more halo
radicals, or is amino, alkylamino, dialkylamino, cjano, nitro, halo,
carbamoyl, hydroxy, carboxy, alkoxy, alkylthio, alkylthioalkyl,
S(O)nalkyl, di(alkyloxy)alkyl, -C(R):NOH or -COR or -CO,R wherein R is
hydrogen or alkyl, or a group CH2X where X 1is hydroxy, alkoxy,
aryloxy, arylalkyloxy, halo, cyano, -NRIR11 wherein R1 and R11 are as
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defined above, S(O)n-alkyl where n is lor 2, or -SOZN(RHI)2 where
RI"11 is selected from hydrogen and alky];. |

each of R, to Ry are the same or different and each is selected from
hydrogen, halo, alkyl, perhaloalkyl, cyano, carbamoyl, carboxy, COR,
nitro, amino, alkylsulphonylamino, alkoxy, S(O)n-a]kyl where n is 1 or
2, or SOZN(Rlll)Z; or

Ry and R5 or Rg and R6 together are the group —CH=CH-CH=CH-_or the
group -CHZ-CHZ-CHZ-CHZ- in which case both R7 and R8 are hydrogen;

and optionally one of the nitrogen atoms in the pyrimidine ring may be
N alkylated or optionally may be an N oxide;

the foregoing alkyl groups or moieties of alkyl-containing groups

having from 1 to 6 carbon atoms, and the aryl groups or aryl moieties

of aryl-containing groups having 6 or 10 carbon atoms.

2. Use of a compound as claimed in claim 1 wherein one of Ry and R, is
amino, and the other is selected from amino, hydroxy, halo,
morpholino, piperazinyl, N-alkylpiperazinyl, N,N-dialkylamino,

N-alkylamino or alkylthio;

R3 is alkyl optionally substituted by one or more halo radicals, or is

alkyl, alkylthio, hydrogen, hydroxy, alkoxy, halo, carboxy, carbamoyl,
or a group CH2X where X is hydroxy, phenoxy, benzyloxy, alkoxy or
alkylthio;

one of Ry and Re is halo and the other is selected from halo or
hydrogen;

R6 is halo, hydrogen, nitro or ahino;

R, is hydrogen, ha]o,. cyano, alkylthio, SOZN(RIII)Z, alkyl, nitro,

amino or methanesulphonamido; and

e
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Rg is hydrogen or halo.

3. Use of a compound as claimed in claims 1 or 2 wherein Ry is hydroxy,
amino, MN-alkylamino, N, N-dialkylamino, morpholino, piperazinyl,

N-alkylpiperazinyl.

4, Use of a compound as claimed in any one of claims 1 to 3 wherein R2 is

chloro, amino, N,N-dialkylamino, or piperidino.

5. Use of a compound as claimed in any one of claims 1 to 4 wherein R3 is
hydrogen, alkyl, methoxymethyl, trifluoromethyl, benzyloxymethyl,
phenoxymethyl or methylthiomethyl.

6. Use of a compound as claimed in claims 1 or 2 wherein one of R1 and R2
is amino and the other is amino, piperazinyl or N-methylpiperazinyl,

N-alkylamino, N.N

~-dialkylamino and

R3 is hydrogen, methyl, trifluoromethyl or methoxymethyl.

7. Use of a compound as claimed in claim 1 wherein Ry is selected from
amino, piperazinyl, N-methylpiperazinyl, N-morpholino,
N,N-dimethylamino, and N-ethylamino;

R, is amino;

R3 is selected = from trifluoromethyl, hydrogen, methyl,
benzyloxymethyl, methoxymethyl and methylthiomethyl;

R4 is chloro; and

at least one of Re . R6 and R7 is chloro, and the remainder are

selected from hydrogen, chloro and nitro; and

heet Has Been Replaced
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Rg is hydrogen
or Ry and Ry are both hydrogen, Rg and Ry are both chloro and Rg s

selected from hydrogen, chloro and nitro. i

8. Use of a compound of Formula I or an acid addition salt thereof as
defined in claim 1 in the manufacture of a medicament for treating or
preventing CNS disorders or diseases of a mammal wherein R1 to R8 are
as defined in claim 1 with the proviso that when
R7 is halo, then
R3 is hydrogen, perhaloalkyl, methyl or methoxymethyl and/or
Rg is nitro and/or
R1 is N-alkylpiperazinyl, morpholino, N,N-dimethylamino, piperazinyl
or N-ethylamino;
or with the proviso that when
R6 is chloro then
Ry is halo, and R3 is hydrogen, perhaloalkyl, methoxymethyl, methyl or
halo and/or Ry is N-methylpiperazinyl, piperazinyl, morpholino or N, N-

LYY

dimethylamino, or N-ethylamino.

9. A compound or acid addition salt thereof of Formula I as defined in
claim 1 with the proviso that at least one of Ry to Rg is other than
hydrogen, and further with the proviso that when Ry and R, are both
amino, or when Ry is hydroxy and R2 is amino, and Rs is alkyl or

3 hydrogen and R7 is hydrogen, then R4 and R5 are both halo.

02 APR 1996
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10. A compound or acid addition salt thereof of Formula I wherein R, to Rg
and R8 are as defined in claim 1 and R7 is halo, alkyl, perﬁa]oalky],
cyano, nitro, am{no, alkylthio, S(O)n-alky1 or SOZN(RIII)Z.

11. A compound or acid addition salt of formula I wherein R2 to R8 are as
defined in claim 1 and Ry is  morpholino, piperazinyl,

N-alkylpiperazinyl, N,N-dialkylamino, N-alkylamino or alkylthio.

12. A compound or acid addition salt of formula I wherein R1 and R2 are as
defined in claim 1 and R3 is alkoxy, alkylthio or alkyl substituted by
one or more halo radicals, or is a group CHZX where X is alkylthio,
aryloxy, arylalkyloxy, alkyloxy or hydroxy;

Ry to R6 are the same or different and are each selected from
hydrogen, halo, perhaloalkyl, cyano, nitro, amino or alkylthio;

R7 is halo, alkyl, perhaloalkyl, cyano, nitro, amino, or .a group
SOM(R'1), wherein RM1 is alkyl; and |

R8 is hydrogen or halo.

- 13. A compound or acid addition salt of formula I wherein Rl' RZ' R4, RS’
Res Ry and R8 are as defined in claim 1 and R3 is alkoxy, .aryloxy,

arylalkyloxy or alkylthio.

14. 4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)-6-

trifluoromethyl or acid addition salt. -

15. 2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-methoxymethylpyrimidine or

acid addition salt.
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compounds of fornulae (1) and (11) is carried out in a non-
solvent, for example—an al kanol such as ethanol, at el evat ed -
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aqueous

16. 4-Amino-2-(4-methy1piperazin-l-y])-5-(2,3,5atrichloropheny1).

pyrimidine or acid addition salt.

17. 2,4-Diamino-5-(2,3,5-trichloropheny1)-6-trifluoromethy]pyrimidine or

acid addition salt.

REPLACEMENT SHEEH

18. 2,4-Diamino-5-(4-nitro-2,3,5-trichlorophenyl)pyrimidine  { 02 APR W35

2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-methylpyrimidine

4-Amino-2-ufmorpholinq-s—(2,3,5-trichloropheny1)-ﬁ-trifluoro-
methylpyr;midine
4-Amino-2-N,N-dimethylamino-5-(2,3,5-trichloropheny1)-6-
trifluoromethylpyrimidine
4-Amino-2-morpholino-N-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-2-N,N-dimethylamino-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-6-methy1-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichloro-
phenyl)pyrimidine
2,4-Diamino-5-(2,3-dichlorophenyl)-6-trif1uoromethy1pyrimidine
2,4-Diamino-5-(2,3-dichloropheny1)-6-methylpyrimidine
2,4-Diamino-5-(2,3-dichlorophenyl)-6-methoxymethylpyrimidine
2,4-Diamino-5-(2,4-dichloropheny1)-6-trif luoromethylpyrimidine
6-Benzyloxymethy1-2,4-diamino-5-(2,4-dichlorophenyl)pyrimidine
2-N-methy1biperaziny1-4-amino-5-(2,4-dichloropheny1)pyrimidine
2,4-Diamino-5-(2,5-dichloropheny1)-6-trif luoromethylpyrimidine
2 /4-Diamino-5-(2,3,5~trichlorophenyl)pyrimidine )
4-Amino-5-(3,5-dichlorophenyl)-6-methy1-2-(4-methylpiperazin-1-
yl)pyrimidine

4-Amino-2-N-ethylamino-5-(2,3,5- tr1chloropheny1)pyr1m1d1ne

© MIWD/MS/PA1024-EP/22nd November 1989 heet Has Been Replaced
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4-Amino-2-N-methylamino-5-(2,3,5-trichlorophenyl)pyrimidine
/

or an a;id addition salt thereof. | 2 : H!““l \“‘““‘l\ ““sl “ \!l‘

19. A pharmaceutical formulation comprising a compound according to any
one of claims 9 to 18 together with one or more acceptable carriers

therefor and optionally other therapeutic ingredients.

. 20. A process for the production of a compound or an acid salt thereof

according to any one of claims 9 to 18 which comprises the reaction of

a compound of formula II <

REP&&QWY SHEET 10
K4 (Y II
02 APRT996 Q .
= L

wherein R3 to R8 are as hereinbefore defined, L is a leaving group,
and Y is cyano or carboxy, carbonyl, or alkoxycarbonyl

with a compound of formula III

NH
\ III

W,N—C —R

\

wherein Ry is as hereindefined, and isolating the compound of Formula
I as the free base or an acid addition salt thereof, and optionally

converting the base into an acid addition salt thereof or into another

MJIWD/MS/PA1024-EP/22nd November 1989 This Sheet Has Been Replaced
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acid addition salt, or into another compound of Formula I or an acid

addition salt thereof.

21. A compound or pharmaceutically acceptable salt thereof as claimed in

claim 9 to 18 for use in therapy.
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PHARMACOLOGICALLY ACTIVE CNS COHPOUHDS\

The present invention relates to a class of pyrimidine compounds which
are useful in the treatment of central nervous system (CNS) diseases
and disorders such as the prevention of cerebral ischaemic damage, to
pharmaceutical compositions containing. them, to their use in the
treatment of such disorders, and to methods of preparing them.

Glutamate is an excitatory amino acid which functions as a
neurotransmitter. However, when its extracellular concentration is
sufficiently high, glutamate acts as a powerful neurotoxin, capable of
killing neurones 1in the central nervous system, (Rothman & Olney
(1986) Prog.Brain.Res., 63, 69). The neurotoxic effect of glutamate
has been implicated in a number of central nervous system disorders
-and disease states inc]uding‘ cerebral ischaemic damage, epilepsy and
chronic neurodegenerative disorders, such as Alzheimer's disease,
motor system disorders, and Huntington's chorea, (Meldrum Clinical
Science (1985) 68 113-122). In addition, glutamate has been
implicated in other neurological disorders such as manic depression,
depression, schizophrenia, high pressure neurological syndrome,
chronic pain, trigeminal neuralgia and migraine. :

In European Patent application No.21121 there is disclosed a group of
3,5-diamino-6-(substituted phenyl)-1,2,4-triazines which are active in
the treatment of CNS disorders, for example in the treatment of
epilepsy. One compound described in that application,
3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine (lamotrigine), has
been shown to inhibit the release of the excitatory amino acids,
glutamate and aspartate, {Leach et al Epilepsia 27, 490-497 1986,
A.A.Miller et al New anticonvulsant drugs. Ed. Meldrum and Porter
165-177, 1987). ’

The_present inventors have now found that a series of substituted
pyrimidine compounds, as defined in Formula I, are potent inhibitors
of g]utamatg release; these compounds are useful in the treatment of
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the above mentioned disorders and disease states of the central
nervous system. The pyrimidine compounds of formula I are also
inhibitors of aspartate release.

Thus in a first aspect of the present invention there is provided the
use of a compound of Formula I or an acid addition salt thereof in the
manufacture of a medicament for treating or preventing CNS disorders
. or diseases of a mammal, wherein

in Formula I,

Ry and R2 are the.same or different and are selected f;oTl hydr‘ogeni
halo, hydroxy, alkoxy, alkyl, alkylthio and a group NR'R™" where R
and R11 are the same or different and are selected from hydrogen,
alkyl, aryl and arylalkyl or together with the nitrogen atom to which
they are attached form a cyclic ring optionally substituted with one
or more alkyl groups and optionally containing a. further heteroatom;
R3 is hydrogen, alkyl optionally substituted by one or more halo
radicals, or is amino, alkylamino, dialkylamino, cyano, nitro, halo,
carbamoyl, hydroxy, carboxy, alkoxy, alkylthio, alkylthioalkyl,
S(O)nalkyl, di(alkyloxy)alkyl, -C(R):NOH or -COR or -CO,R wherein R is
hydrogen or alkyl, or a group CHZX where X 1is hydroxy, alkoxy,

‘aryloxy, arylalkyloxy, halo, cyano, NRlR11 wherein R1 and R11 are as

defined above, S(O)n-a1ky1 where n is 1 or 2, or SOZNRIR11
. each of R4 to R8 are the same or different and each is selected from

hydrogen, halo, alkyl, perhaloalkyl, cyano, carbamoyl, carboxy, COR,
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nitro, amino, alkylsulphonylamino, alkoxy, S(O)n-a1ky1 where n is 1 or
2, or SOMR'RIY; or

Ry and Rg or R5 and Rg together are the group -CH=CH-CH=CH- or the
group -CHZ—CHZ-CHZ-CHZ- in which case both R7 and R8 are hydrogen;

and optionally one of the nitrogen atoms in the pyrimidine ring may be

N alkylated or optionally may be an N oxide;

the foregoing alkyl groups or moieties of alkyl-containing groups
having from 1 to 6 carbon atoms, and the aryl groups or aryl
of aryl-containing groups having 6 or 10 carbon atoms.

moieties

Certain compounds of Formula I are chiral, and it will be appreciated

that in these 1instances, Formula 1 encompasses both the racemic
mixture and the individual enantiomers of such compounds. It will
also be appreciated that when one or more of Ry Ry and R, are

3
hydroxy, they may also exist in their tautomeric form. :
A preferred class of compounds of Formula I which are potent
_inhibitors of glutamate are those wherein one of Rl'and R2 is amino

and the .other 1is selected from amino, hydroxy, halo, wmorpholino,

piperazinyl, N-alkylpiperazinyl, N,N-dialkylamino, N-alkylamino or
alkylthio;
R3 is alkyl optionally substituted by one or more halo radicals, or is

alkyl, hydroxy, a1kdxy, halo, carboxy, carbamoyl,
or a group CHZX where X is hydroxy, phenoxy, benzyloxy, alkoxy or
alkylthio;
one of R4 and R5 is halo and the other . is selected from halo or
hydrogen;
R6 is halo, hydrogen, nitro or amino;

7 is hydrogen, halo, cyano, alkylthio, SOZNR

or methanesulphonamido; and

alkylthio, hydrogen,

1,1

R alkyl, nitro, amino

R8 is hydrogen or halo.
In the present invention,

R1 preferably hydroxy,
morpholino, piperazinyl,

is amino, N-alkylamino,

N-alkylpiperazinyl;

N,N-dialkylamino,

REPLACED
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Ry is preferably chloro, amino, N,N-dialkylamino or piperidino;

R3 is preferably hydrogen, alkyl, methoxymethyl, trifluoromethyl,
benzyloxymethyl, phenoxymethyl or methylthiomethyl;

Ry to R8 are preferably selected from hydrogen and chloro. Preferably
the alkyl moieties contain from 1 to 4 carbon atoms.

In Formula I, advantageously at least one of R1 and.R2 is amino and
the other is amino, piperazinyl or N-methylpiperazinyl, N-alkylamino,
N,N-dialkylamino; and

R3 is hydrogen, methyl, trifluoromethyl or methoxymethyl.

It is a preferred feature of Formula I that two of Rge R5 and R7 are
chloro, in particular it is preferred that all of R R5 and R7 are
chloro. Such compounds are highly potent 1nh1b1tors of glutamate
release. Preferred examples of the group NRIRM  are amino,
N-methylamino, N-ethylamino, N,N-dimethylamino, piperazinyl,

N-methylpiperazinyl, piperidinyl, and morpholino.

An especially preferred class of compounds within Formula I are those
wherein

R is selected from amino, piperazinyl, N-methylpiperazinyl,
N-morpholino, N,N-dimethylamino, and N-ethylamino;

R2 is amino;

R3 is-  selected from trifluoromethyl, hydrogen, methyl,
benzyloxymethyl, methoxymethyl and methylthiomethyl;

R4 is chloro; and

at least one of Rg, Rg and R, is chloro, and the remajnder are
selected from hydrogen, chloro and nitro: and

R8 is hydrogen |

or R4 and R8 are both hydrogen, R5 and R7 are both chloro and R6 is
selected from hydrogen chloro and nitro.

The present invention also provides a subclass of compounds of Formula
I, which whilst being potent inhibitors of glutamate release show only
weak (ie. having an ICe of >20xm) or insignificant inhibitory effects
on the enzyme dihydrofolate reductase . Accordingly, in a preferred
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embodiment of the present invention there is provided compounds of
Formula 1 where R1 to R8 are hereinbefore defined with the proviso
that when

R7 is halo, then

Ry js hydrogen, perhaloalkyl, methyl or methoxymethyl and/or

Rg is nitro and/or :
R is N-alkylpiperazinyl, morpholino, N,N-dimethylamino, pdperazinyl
or N-ethylamino;

or with the proviso that when

Rg is chloro then

R4 is halo, and R3 is hydrogen, perhaloalkyl, methoxymethyl, methyl or
halo and/or Ry is N-methylpiperazinyl, piperazinyl, morpholino or N,N-
dimethylamino, or N-ethylamino.

Compounds of Formula I may be used in the treatment or prophylaxis of
acute and chronic disorders of the mammalian central nervous system.
The acute condition comprises cerebral ischaemia which may arise from
a variety of causes including stroke, cardiac arrest, bypass surgery,
neonatal anoxia and hypoglycaemia; and also physical injury or *rauma
of the spinal cord or brain. Chronic neuro- degenerative disorders
which may be treated include Alzeheimer's disease, Huntington's
chorea, Olivopontocerebrellar atrophy, motor system disorders. Other
neurological conditions which may be treated with a compound of
Formula I include depression, manic depression, schizophrenia, chronic
pain, epilepsy, trigeminal neuralgia and migraine.

In a further aspect, the present invention provides a method of
treatment or prevention of a CNS disorder or disease of a mammal,
including man, comprising the administration to the mammal of a
non-toxic effective amount of a compound of Formula I or an acid
addition salt thereof.

In particular, the present invention provides a method of treating a
mammal predisposed to or having neurotoxic extracellular glutamate
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nmet hods, for exanple by reaction of a knowmn conpound of fornula
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levels of the central nervous system comprising the administration to

the mammal of a non-toxic effective amount of a compound of Formula I
or an acid addition salt thereof.

Certain substituted phenylpyrimidines of the present inventidn are
known in the art as having antimalarial activity. See for example
Brit.J.Pharmacol. 6, 185-200 (1951); JACS, 73, 3763-70, (1951). Other
phenylpyrimidines are known from Chem.Biol. Pteridines, 463-468,
(1982) and Pharmacotherap.Budesinsky, p.129-141, (1963), ed. Oldrich
Hanc.

Nonetheless, certain compounds of the present invention are novel and
accordingly the present invention provides a compound of Formula I or
an acid addition salt thereof wherein R1 to R8 are as hereindefined,
with the proviso that at least one of Ry to Ry is other than hydrogen,
and further with the proviso that when R1 and Rz are both ?mino, or
when R1 is hydroxy and R2 is amino, and R3 is alkyl or hydrogen, and
R7 is hydrogen, then R4 and R5 are both halo.

Other novel compounds of the present invention are those where R1 to
R3 and R8 are as hereinbefore defined and one of R4 or R5 is other
than hydrogen, and R7 is halo, -alkyl, perhaloalkyl, cyano, nitro,
amino, alkylthio, 5(0) -alkyl or SO,NR'R'L.

A third class of novel compounds of the present invention are those of
Formula I where Ry is morpholino, piperazinyl, N-alkylpiperazinyl,
N.,N~-dialkylamino, N-alkylamino or alkylthio and R
hereinbefore defined.

2 to R8 are as

A fourth class of novel compéunds of the present invention are those
of Formula I where R1 and R2 are as hereinbefore defined;

- and R3 is alkoxy, alkylthio or alkyl substituted by one or more halo
radicals, or 1is a group CHZX where X is alkylthio, aryloxy,
arylalkyloxy, alkyloxy or hydroxy;
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N- et hyl pi perazine. This reaction preferably takes place at room
tenperature in water. 10
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Ry to Rg Tare the same or different and are each selected from
hydrogen, halo, perhaloalkyl, cyano, nitro, amino or alkylthio;

R, is halo, alkyl, perhaloalkyl, cyano, nitro, amino, or a group
SOZN(RIH)2 wherein RI11 is alkyl; and

Rg is hydrogen or halo.

A fifth class of novel compounds of the present invention are those of
Formula I where R1 and R2 and R4 to R8 are as hereindefined, and R3 is
alkoxy, aryloxy, arylalkyloxy or alkylthio.

Al
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preferred “novel compounds of the present invention include the
following, the numbers referring to the Examples hereinafter

appearing:-

Example No.
1. 4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)-6-

trifluoromethylpyrimidine
. 2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-methoxymethylpyrimidine
3. ~ 4-Amino-2-{4-methylpiperazin-l-y1)-5-(2,3,5-trichlorophenyl)
pyrimidine |
2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-trif luoromethylpyrimidine
2,4-Diamino-5-(4-nitro-2,3,5-trichlorophenyl)pyrimidine
2,4-Diamino-5-(2,3,5~trichlorophenyl)-6-methylpyrimidine
4-Amino-2-N-morpholino-5- -(2,3,5- tr1ch]oropheny1) 6~ tr1f1uoro-
_methylpyr1m1d1ne
8. 4-Amino-2-N,N-dimethylamino-5-(2,3,5-trichlorophenyl)-6-
trifluoromethylpyrimidine
9.  4-Amino-2-morpholino-N-5-(2,3,5-trichlorophenyl)pyrimidine
10. 4-Amino-2-N,N-dimethylamino-5-{2,3,5-trichlorophenyl)pyrimidine
11. 4-Amino-6-methyl-2- (4-methy1piperazin-1—y1)-S-(2,3,S-trichloro-
phenyl)pyrimidine .
14. 2,4-Diamino-5-(2,3-dichlorophenyl)-6- tr1f1uoromethy]pyr1m1d1ne
15. 2,4-Diamino-5-(2,3-dichlorophenyl)-6-methylpyrimidine
16. 2,4-Diamino-5-(2,3-dichlorophenyl)-6-methoxymethylpyrimidine
25. 2,4-Diamino-5-(2,4-dichlorophenyl)-6-trifluoromethylpyrimidine
26. G—Benzyloxymethyl-z,4-diamino-5-(2,4-dichloropheny1)pyrimidine
27. 2-N-methylpiperazinyl-4-amino-5-(2,4-dichlorophenyl}pyrimidine
28. 2,4-Diamino-5-(2,5-dichlorophenyl)-6-trifluoromethylpyrimidine
29. 2,4-Diam{no-5-(2,3,S-trichloropheny])pyrimidine

'36. 4-Amino-5-(3,5-dichlorophenyl)-6-methyl-2-(4-methylpiperazin-1-

yl)pyrimidine

.58. 4-Amino-2-N-ethylamino-5-(2,3,5-trichlorophenyl)pyrimidine

79. 4-Amino-2-N-methylamino-5-(2,3,5-trichlorophenyl)pyrimidine
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or an acid-addition salt thereof.

suitable acid addition salts of the compounds of Formula I include
those formed with both organic or inorganic acids. Such acid addition
salts will normally be pharmaceutically acceptable. Thus, preferred
salts include those formed from hydrochloric, hydrobromic, sulphuric,
citric, tartaric, phosphoric, lactic, pyruvic; acetic, succinic,
oxalic, fumaric, maleic, oxaloacetic, methanesulphonic,
ethane§ﬁ1phonic, p-toluenesulphonic, benzenesulphonic and isethionic
acids. These salts can be made by reacting the compound as the free
base with the appropriate acid. '

‘while it is possible for the compounds of Formula I to be administered

as the raw chemical, it {s preferable to present them as a
pharmaceutical formulation. The formulations of the present invention
comprise @ novel compound of Formula I, as above defined, or a
pharmaceutically acceptable salt thereof together with one or more
acceptable carriers therefor and optionally other therapeutic
ingredients. The carrier(s) must be 'acceptable' 1in the sense of
being compatible with the other ingredients of the formulation and not
deleterious to the recipient thereof.

The formulations include those suitable for oral, parenteral
(including subcutaneous, intradermal, intramuscular and intravenous),
rectal and topical (including dermal, buccal and sublingual)
administration although the most suitable route may depend upon for
example the condition and disorder of the recipient. The formulations
may conveniently be presented in unit dosage form and méy be  prepared
by any of the methods well known in the art of pharmacy. All methods
include the step of bringing into association a compound of Formula I
or a pharmaceutically acceptable acid addition salt thereof - (*active

.ingredient") with the carrier which constitutes one or more accessory

ingredients. 1In general the formulations are prepared by uniformly
and intimately bringing into association the active. ingredient with
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liquid carriers or finely divided solid carriers or both and then, if
pecessary, shaping the product into the desired formulation.

Formulations of the present invention suitable for oral administration
may be presented as discrete units such as capsules, cachets or
tablets each containing a predetermined amount of the active
ingredient; as a powder or granules; as a solution or a suspension in
an aqueous liquid or a non-aqueous liquid; or as an oil-in-water
liquid emulsion or a water-in-0il 1liquid emulsion. The active
jngredient may also be presented as a bo]us, electuary or peste.

A tablet may be made by - compression or moulding, optionally with one
or more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active ingredient in a free-
flowing form such as a powder or granules, optionally mixed with a
binder, lubricant, inert diluent, 1lubricating, surface active or
dispersing agent. Moulded tablets may be made by moulding in a
suitable machine a mixture of the powdered compound moistened with- an
jnert liquid diluent. The tablets may optionally be coated or scored
and may be formulated so as to provide s]ow or controlled release of
the active 1ngred1ent therein.

Formulations for parenteral administration include aqueous and
non-aqueous sterile injection solutions which may contain anti-
oxidants, buffers, bacteriostats and solutes which render the
formulation isotonic with the blood of the intended recipient; and
aqueous and non-aqueous sterile suspensions which may include
suspending agents and thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for example sealed
ampoules and vials, and may be stored in a freeze-dried (lyophilised)
condition requiring only the addition of the sterile liquid carrier,
for example, water-for-injection, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared
from sterile powders, granu]es and tablets of the .kind bpreviously
described.
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formulatiofis’ for rectal administration may be presented as a
suppository with the usual carriers such as cocoa butter or

ponethy1ene glycol.

Formulations for topical administration in the mouth, for example.
puccally or sublingually, include lozenges comprising the active
jngredient in a flavoured basis such as sucrose and acacia or
tragacanth, and pastilles comprising the active ingredient in a basis
such as gelatin and glycerin or sucrose and acacia.

preferred unit dosage formulations are those containing an effective
dose, an hereinbelow recited, or an appropriate fraction thereof of

the act1ve ingredient.

Al

1t should be understood that 1in addition to the ingredients
particularly mentioned above, the formulations of this invention may
include other agents conventional in the art having regard to the type
of formulation in question, for example those suitable” for oral
administration may include flavouring agents.

Tablets or other forms of presentation provided in discrete units may
conveniently contain an amount of compound of the Formula I which is
effective at such dosage or as a multiple of the same, for instance,
units containing 5mg to 500mg, usually around 10mg to 250mg.

The compounds of the Formula I are preferably used to treat CNS
disorders or diseases by oral administration or _injection
(intraparenteral or subcutaneous). The precise amount of compound
administered to a patient will be the responsibility of the attendant
physician. However the dose employed will depend on a number of
factors, including the age and sex of the patient, the precise
disorder being treated, and its severity. Thus for example when
treating a patient with epilepsy the dose range is likely to be
éignificant]y lower than when treating a patient after stroke to
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alleviate cerebral ischaemic damage. Also the route of administration
is likely to vary depending on the condition and its severity.

The éompounds of the Formula I may be administered orally or via -

injection at a dose of from 0.1 to 30mg/kg per day. The dose range
for adult humans is generally from 8 to 2,400 mg/day and preferably 35
to 1,050 mg/day. As certain compounds of the Formula I are Tlong
acting, it may be advantageous to administer an initial dose of 70 to
2,400 mg the first day then a lower dose of 20 to 1,?90 mg on

subsequent days.

gxamples of such long acting compounds are:

)

2,4-diamino-5-(2,3,5-trichlorophenyl)-6-trif luoromethylpyrimidine;

4-amino-2-{4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)-6-
trifluoromethylpyrimidine; and

4-amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)-
pyrimidine. '

Long acting compounds in the clinic are advantageous because they are
easier to manage. In the chronic situation, they may be administered
without infusion and there is the minimum of direct. medical
intervention; also 1in acute conditions, patient compliance s
encouraged by minimising daily dosing. Conversely, short acting
compounds such as:

2,4-diamino-5-(2,3,5-trichlorophenyl)-6-methoxymethylpyrimidine

permit the clinician to control the pharmacological effect of the

compound with great precision, since such compounds will be cleared
from the central nervous system rapidly.

omsmenroceossus,
S
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Compounds of the present invention may be made in any manner known to
make analogous compounds known in the art (eg. JACS vol 73 (1951)
3763-70).

The present invention also provides a process for the preparation of a
compound of Formula I or an acid addition salt thereof, which
comprises the reaction of a compound of Formula II )

. 3
4 - Ny 11

wherein Ry to Rg are as hereinbefore defined, L is a. leaving group,
and Y is cyano or carboxy, carbonyl, or alkoxycarbonyl
with a compound or salt thereof of formula III

T NIH

: 0 111

HZM Y

wherein'R1 is as hereindefined, and isolating the compound of Formula
I as the free base or an acid addition salt thereof, and optionally
converting the base into an acid addition salt thereof or into another
acid addition salt, or into another compound of Formula I or an acid
addition salt thereof.

It will be appreciated that certain compounds of Formula III for

‘example where Ry is hydroxy exists in the corresponding tautomeric

form (eg. as urea).

As examples of interconversion of compounds of Formula I, when in the
product of the above process one of Rys Ry oor R3 is hydroxy the

‘compound may be halogenated for example using the Vilsmeier Haack

reagent or phosphorus oxychloride (P0C13) to the corresponding halo
compound. This compound may be further converted into a compound of
Formula I wherein Ry Ry or R3 is alkylthio by reactxon with the

_{s—T‘S &
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apprOpr1até a1ky1th;o1ate or to the corresponding amino compound (R

or R, being NR'R ) by reaction with the appropriate amino compound
jn a suitable solvent such as an alkanol, eg. ethanol, or converted
to a compound where Rl' R2 or R3 is alkoxy by reaction with

appropriate alkoxide.

1f it is required to make a compound of Formula I in which one of Ry
to Ry %35 nitro, this can be made from the corresponding compound of
formula I where one of Ry to R8 is hydrogen by utilising standard
nitration conditions, eg. sulphuric acid and potassium nitrate, and
then further converted by standard reduction means to the
corresponding amino compound, eg. utilising Pt02, AcOH, H2.

It will be appreciated that amino or halo compounds can be further
converted to Ry to Rg as herewithin defined by standard
interconversion, for example, via the diazonium salts. When R3 is
alkyl this may be converted into perhaloalkyl, or a halogenated alkyl
mo1ety by reaction with the appropriate halogen or N-halo succ1n1m1de
(NXS) in a suitable solvent such as acetic acid.

Compounds in which R3 is CH(OEt)2 may be converted into the
corresponding aldehyde by hydrolysis with dilute acid(s) and
thereafter reduced to the corresponding alcohol with a standard
Fééoeing agent (eg. sodium borahydride NaBH4), or converted to the
corresponding oxime (hydroxylamine hydrochloride in ethanol), which in
turn can be converted to the corresponding cyano compound utilising,
for. example trifluoroacetic anhydride (TFAA), and then to the
corresponding amido compound utilising concentrated sulphuric acid.
Alternatively, the aldehyde may be oxidised with KMnO4 (potassium
permanganate) to give the corresponding acid, which may 1in turn be
reacted with an alcohol to give the correéponding ester.

Where in the product of the above process R4 is a group CHZOR where R
is alkyl or arylalkyl this product may be converted to CHZX by
reaction with H{ (X = halo) in, for example acetic acid, and this
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further converted to the corresponding cyano compound, for example by
treatment with sodium cyanide and DMF, or to fluoromethyl by treatment
with for example cesium fluoride (CsF) or to a group CHZNRIR11 by
.peaction with the appropriate amine. Alternatively, the group CHZOR
can be dealkylated to give the corresponding alcohol, for example with
-ué3SiI. and this further converted to fluoromethyl with
diethylaminosulphur trifluoride (DAST).

where R3 to R8 contains an alkylthio moiety, this can be oxidised to
the corresponding sulphoxide and sulphone using for example MCPBA
(metachloroperbenzoic acid).

[t will be appreciated that other interconversions may be effected as
required by those skilled in the art using standard methodolegies.

éiamples of suitable leaving groups (L) include Ci_a alkoxy, halo,
iRIR!Y as hereindefined eg. anilino, morpholino, C;_q 2alkylamino,
benzylamino, or alkylthio. Preferably in Formula III, R1 is hydroxy,
alkoxy, alkylthio, or a group NRIRIL  as  herein  defined.
Advantageously R1 is amino, alkylamino, dialkylamino, piperazinyl or
N-methylpiperazinyl.

Preferably the reaction of the compound of Formula I and II is carried
out in a non-aqueous solvent, for example an alkanol, eg. ethanol at
elevated temperatures (eg. between 50 to 110°C) in a base, preferably
an alkanoxide, preferably under reflux using sodium ethoxide as the
base.

Alternatively a compound of Formula I or an acid addition salt thereof
may also be made by the reaction of a compound of Formula III with a
compound of Formula IV I” 0

-~ K7
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'nerein Ry to Rg and Y are as herein defined. The reaction preferably
‘takes place in a non-aqueous solvent, eg. alkanols, such as ethanol,
.and at elevated temperatures, preferably under reflux.

Compounds of formula IV can be made by methods known in the art (JACS,
1951. 73, 3763-3770).

cgwpouﬁds of Formula II may be made by methods known in the art (JACS
supra) for example by the reaction of a compound of Formula IV with
diazomethane .or with alkylorthoesters (JACS, 1952, 74, 1310-1313), or

by condensation with an amine.

1 is piperazinyl or alkyl piperazinyl these can

‘In Formula II1 when R
pe made by standard methods’ for example by reaction of a known
compound of Formula III where R1 is alkylthio with-the appropriate
- amine, eg. N-methylpiperazine. This reaction preferably takes place

at room temperature in water.

Compounds of formula I'may also be made by the reaction of a- cempound
of Formula V '
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kherein Y and R3 are as hereinbefore defined and R10 and Rll'are alkyl
‘or collectively form a group.(CRz)n where n is 2 to 4 and R is H or
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alkyl, with a compound of Formula II1.  Most preferably R, is amino,
'pjperaz‘HY] or methyl piperazinyl. Preferably the reaction is
carried out in a non-aqueous solvent, eg. ethanol, under ref lux using
sodjum ethoxide as the base.

cqmpands of Formula I may also be prepared from the corresponding
dihydropyrimidine by utilising standard dehydrogenation conditions,

(eg. JCS, 1956, 1019).

' such dihydropyrimidine can be prepared by the reaction of a compound
- of Formula II where Ry to Ry are as defined and L is hydrogen with a
compound of Formula III.
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roomtenperature for 24 hours.
The, residue was slurried with
4.98 g, np. 230-

1
other abbr‘evi

23ningsi-

NaBH,
'CHC13
NaHCO3
MgS0,
DMF
KCN
Etzo
., NaOEt
EtOH
Héso4
‘AcOH
. MeOH
N
- HC1
NaOH
SiO2
DMSO
" Na
DME
Mel
EtOAc
: CH2C12

Et3N

" dichloromethane

- triethylamine

The sol ution was concentrated i n vacuo.

ethanol, filtered and %ﬂb‘?ﬂ(‘h@ig?ﬁ%ﬁﬁ&]‘ _
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a fhe ExafipTes of the invention set forth below, the chemical and
| ations used are standard

in the art and have these

sodium borohydriae
chloroform

sodium bicarbonate
magnes ium su]bhate

phosphorus tribromide

~ dimethylformamide

potassium cyanide
diethyl ether
sodium ethoxide

ethanol

This Sheet Has Been Replaced
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sulphuric acid
acetic acid
methanol

nitrogen
hydrochloric acid
sodium hydroxide
silica
dimethy]su]pﬁoxide
sodium
dimethoxyethane .
methyl ijodide (iodomethane)
ethyl acetate
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MeNH2
NH4OH
SOC]2
THF
NaH
ACC14
DHFR
PtO2
NXS

TFAA
CsF
MeBSiI
DAST
MCPBA
AIBN
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methylamine

ammonium hydroxide

thionyl chloride
tetrahydrofuran

sodium hydride

carbon tetrachloride
dihydrofolate reductasé
platinum oxide (Adams' catalyst)
N-halo succinimide

halogen

trifluoroacetic anhydride
cesium fluoride
trimethylsilyliodide
diethylaminosulphur trifluoride
metachloroperbenzoic acid

a,a'-azoisobutyronitrile

REPLACEMENT SHEET
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(2,2'-azobis(2-methylpropionitrile)
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Exswple l =~ A
preparation of 4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichloro-
pheny1)-6- -trifluoromethylpyrimidine

preparation of N-methvlpiperazinoformamidine hydriodide

Thiourea (10.8q) was dissolved in acetone (250ml1) at 50°C.
Iodomethane (10m1) was added and the reaction was stirred at 50°C
for 4 hours. After cooling, the solution was diluted with ether
(1 litre) and the methiodide salt was filtered, washed with ether
and dried in vacuo, 29.2g, 113-115°C. The methiodide salt (5q)
was dissolved in water, (30ml1) and N-methylpiperazine was added.
The solution was stirred, with nitrogen bubbled {hrough, at room

temperature for 24 hours. The solution was concentrated in

vacuo. The residue was slurried with ethanol, filtered and dried
in_vacuo, 4.98g, m.pt.230-242°C. .

Preparation of 2,3.5-trichlorobenzylalcohol

To a solution of 2,3,5-trichlorobenzaldehyde (Aldrich, 50gms) in
ethanol (1.0L) at room temperature was added NaBH, (7.00gms) and
the resulting mixture stirred for 3.5 hours. The reaction was
quenched with water, and the solvent evaporated in vacuo before
partitioning the residue between CHC'I3 and saturated NaHCO3
solution. The organic phase was washed with brine, dried over
Mg504, filtered and the solvent evaporated in vacuo to leave a
white solid. 43.00gms, mp. 90-93°C.

Preparation of 2,3 5-trichlorobenzyl bromide

To a solution of the alcohol in benzene (400m1) under N2 was
added PBr (126.58gms), and the mixture stirred at 55- 60°C for
3.5 hours. After cooling, the mixture was poured onte crushed
ice (2L) and the benzene layer separated. The agqueous phase was
washed with benzene (x3) and the combined benzene extracts washed
wi;h saturated NaHCO3 solution and water, dried over MgSO4,

—
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filtered and the solvent evaporated to leave a brownish liquid
which solidified on standing, 37.53gms, mp. 40-42°C.

preparation of 2,3,5-trichlorophenylacetonitrile
The. bromide was suspended in DMF (130m1)/ water(86.67ml1) at 0

and KCN(12.99gms) added in portions. After stirring at 30-35°
for 3 hours, the suspension was diluted with water and extracted
with Etzo The combined ether extracts were washed with water,
dried over MgSO4, filtered and the solvent evaporated in vacuo.

Chromatography on silica gel" eluting with hexane to 20%
ether-hexane gave the desired product as a white solid, 18.52gms,
mp. 60-62°C.

Preparation of 2-(2,3,5-trichlorophenyl)-4,4,4-trifluoro-3-oxo-

butyronitrile _
To a solution of NaOEt (from 1.04gms Na) in EtOH (60ml1) at room

temperature under N, was added the nitrile (8.40gms) followed by
ethyl trifluoroacetate (6.57gms) and the mixture stirred at
reflux for 5 hours. After cooling, the solvent was removed in

vacuo and the residue dissolved in water. The aqueous phase was

washed with Et,0 (discarded), acidified with HZSO4 and extracted
with Etzo. The combined Etzo extracts were washed with water,

dried over MgSQ,, filtered and the solvent evaporated in vacuo to .

leave an oil. This was triturated with petroleum ether, and the
solid filtered off and dried. The solid was azeotroped with
toluene (x5), 4.89gms, mp. 160-163°C.

Preparation of 2-(2,3,5-trichlorophenyl)-4,4 4-trifluoro-3-
methoxybut-2-enonitrile

To a solution of the trifluoromethyl ketone in Et,0 (39.62m1) at
room temperature was added diazomethane (from 8.55gms Diazald) in
EtZO (79.62m1), and the resulting mixture left to stand at room

temperature overnight. Excess diazomethane was then removed in

vacug into AcOH, and the residue was dissolved. _in Etzo, dried
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of 2,3,5- trlchlorobenzaldehyde

room

8.

To a solution

I'IrL

4

(Aldrich, 50 gnmep-=i-h-et-hanel
REP QGEMENT SHEET

25

FER 1997

- 22 -

g

over MgSO4, filtered and the solvent evaporated in vacuo to leave
a brownish oil, 5. 209ms

Preparation of 4-Amino-2-(4-methylpiperazin-1-y1)-5-(2.3 5~

trichlorophenyl)-6-trifluoromethylpyrimidine

To a solution of NaOEt (from 0.144g of Na) in EtOH (12.5ml1) was

added N-methylpiperazinoformamidine hydriodide (1.39g). After
stirring for 10 minutes at room temperature a solution of the
above intermediate (0.85g) in EtOH (2.5m1) was added and the
resulting mixture was stirred at reflux for 4.5 hours. After
cooling, the suspension was filtered, and the filtrate was
evaporated to dryness in_vacuo. Chromatography on silica gel,
eluting with CHC] -4% MeOH/CHC] , gave the desired product which
was triturated w1th petroleum ether (b.p. 40-60°C) and dried in
vacuo. 0.56g, m.pt 127-129°C.

4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3, 5-trichlorophenyl)-6-
trifluoromethylpyrimidine methanesulphonate

The phenyl pyrimidine base (9.6g) was dissolved in absolute
ethanol, cooled at 0°C, and methanesulphonic acid (2.14g, 1.62m1)
was added. After stirring at room temperature for 2 hours, the
solution was evaporated to dryness'and the residue triturated
with Etzo, filtered and dried in vacuo to leave a beige coloured
solid. This was dissolved in water (500mis) and freeze-dried to
leave 10.7g as a tan coloured solid. The methanesulphonate salt
could be further purified by triturating with tBuOH (30m1),
filtering, dissolving in water and again freeze drying to 1leave

. the title product as a off-white solid. 8.33g mp. 145-7°C.
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e 2
- oaration of 2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-methoxymethy]

.A_ .

ijmidine

2-(2.3,5-trichloro heny1)-4-methoxy-3-oxo-butyronitrile

- To a stirred refluxing solution of sodium ethoxide (from 1.38g

sodium) in ethanol (25m1) was added over 5 minutes a mixture of
2,3,5-trich1oropheny1acetonitri1e (11g) and ethyl methoxyacetate
(8.85g) in dry DME (25m1). After 4 hours the mixture was cooled
on ice and acidified by dropwise addition of acetic acid (ca.

6m1), diluted with ice-water (150m1) and extracted with
‘dichloromethane (2 x 100m1). The dichloromethane extract was
.washed with water, dried over MgSO4 and concentrated giving a
yellow solid, which was triturated with a 1little ether and
filtered. 8.6q Homogeneous by TLC (19:1 CH,C1y: MeOH)

preparation_of 2.4-Diaming-5-(2.3 5-trichlorophenyl)-6-
- methoxymethylpyrimidine

A-suspension of the crude acyl acetonitrile (8.5g) in ether

(100m1), cooled on ice was treated with an excess of an alcohol
free solution of diazomethane in ether (0.035M). After one hour
TLC (19:1 CHZCIZ:MeOH)'showed no starting material. The solution
aas-concentrated - to give a brown waxy solid, which was used
without further purification.

'To a solution of sodium ethoxide (from 0.76g sodium) in ethanol
(30m1) was added guanidine hydrochloride “(2.9g). After 15
minutes a solution of the crude enol ether in ethanol (25m1) was
added and the mixture refluxed with stirring for 4 hours, cooled
and concentrated. The residue was shaken with 2M NaOH (150ml)

“and the dark solid filtered off, washed with water, dried in air

and recrystallised from ethanol (150m1).
5q  M.pt. 214-216°C. TLC (1:9 MeOH:CHC13) Rf~0.35.




evaporated in vacuo before partitioning the residue f bet ween

CHC-[err] and saturated NaHCO err] solution. The 10 organi ¢ phase

was washed with brine, dried-over
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jhﬁ:giggigo-S-(z.3.S-trich1orophenv1)-6-methoxymethy]gyzimidine

‘ g;hgﬂséﬂlﬂhéié
o a stirred suspension of the phenylpyrimidine (2g) in ethanol
(75a1) was added dropwise ethanesulphonic acid (0.67g) in ethanol
(10m1). After ca 30 minutes the solution became cloudy.
Stirring was continued for a further 1.5 hours and the solvent
‘then concentrated to ca 20mls. Ether was added, the solid
filtered off and washed with Et,0 before drying in vacuo, 2.17g,
n.pt. 265-268°C.
. Eample 3

éam;ges1s of _4-Amino-2-{4- methvlp1gera zin-1-y1}-5-(2,3,5-trichloro-

phen 11) gymmdme mesylate

1. ’Preparation of 2-(2.3,5-trichlorophenyl)-3-oxo-propionitrile,
N ,sodxum salt :
ﬁTo a solution of NaOEt (from 0.803g of sodium) in ethanel (55m1)
cooled in ice, under nitrogen, was added 2,3,5-trichlorophenyl
- acetonitrile (see Example 1.4). Ethyl formate (5.1m1) was added
'indvihe mixture was stirred at room temperature overnight. After
stirring for a further 2.5 hours at 50°C, the mixture was - cooled
ind filtered. °‘The filtrate was evaporated, and the residue was
‘triturated with diethyl ether, filtered and dried (6.82g).

-2, preparation of 2-(2,3,5-trichlorophenyl)-3-methoxy-acrylonitrile

' Thg'above solid was dissolved in DMF (36ml) and methyl iodide

(2m1) was added. The reaction vessel was sealed before stirring

the -contents at 40°C for 3 hours. The solvent was then

'vaporated The residue was partitioned between water and ethyl

acetate. The organic phase was washed with water, dried (MgSO4)

:and the solvent evaporated to give the crude product as a
ved-brown oil that solidified on standing (5.04g)—~ .
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MygSO err], filtered and the sol vent evaporated in vacuo

a white solid, 43.00 gns, np. 90-93[err]C
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3. Preparation of 4-Aming-2-(4-methylpiperazin-1-vy1)-5-(2.3,5-

To a solution of NaOEt (from 0.21g of sodium) in ethanol (20m1)
was added N-methylpiperazinoformamidine hydriodide (2.06g) (see
Example 1.1). After stirring for a further 10 minutes, the
compound of Example 3.2 (1g) was added and the mixture was
stirred at reflux for 4 hours. The mixture was left standing at
room temperature overnight and then filtered. The filtrate was
concentrated and the residue was purified by chromatography on
$i0,, eluting with CHCl3 to 4% MeOH/CHC13 to give the title
compound as the free base. 0.89g, mp. 162-164°C. '

The free base (0.805g) was then dissolved in ethanol (35ml1) and
cooled in an ice bath. .Methanesulphonic acid (0.21g) was added
and the reaction was stirred at room temperature for 2 hours.
The solvent was then evaporated and the residue was triturated
with diethyl ether, filtered, dissolved in cold water and freeze
dried to give the title salt as a pale green solid, 0.98g, mp.

143-146°C. | R
This Sheet Has Been Replaced
—_— AR

. Synthesis of 2, 4-Diamino-5-(2,3,5-trichlorophenyl)-6-trifluoromethyl
pyrimidine '

To a solution of NaOEt (from 0.88g of Na) in EtOH (82m1) was added
guanidine hydrochloride (2.98g). The resulting white suspension was
stirred at room-temperature for 10 minutes. A solution of the enol
ether (Example 1.6) in ethanol (27m1) was added and the resulting
mixture stirred at reflux for 4.25 hours. After cooling, the
suspension was filtered, and the filtrate evaporated to dryness din
Yacuo. Chromatography on silica gel eluting with CHC13 to 2%
MeOH:CHC13 gave the desired product which was triturated with Et,0 and
dried in vacuo, 1.78gms, m.p. 226-227°C.
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2. Preparation of 2,3 5-trichlorobenzyl brom de 15 e Fo—2a solution

of fhe alcohol in benzene (400 m) under N2 WeRERIGOEMERBr SHEET
(126. 58 gns) and the mxture
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pxample 5
g;gggzéiigﬂ_gi.Z;izﬂiémﬁno-5-(4-nitro-2.3J5-trichlorogheny1)
jmidine

The compound from Example 29 was dissolved in concentrated su]phuric'
acid (2.5m1), potassium nitrate (25.8mg) added and the solution
stirred for 3 hours. The solution was then poured onto’ ice and
pasified with 10 N NaOH. The product was extracted with ethyl acetate
(x3), dried over MgSO4, filtered and the solvent evaporated.
Chromatography on silica gel e]ut1ng w1th ethyl acetate gave the
desired product, 40.7mg, mp. 293- 295°C.

Example 6 ‘

preparation of 2,4-Diamino-~5-(2,3,5-trichlorophenyl}-6-methyl

pyrimidine _

1. Preparation of 2-(2.3,5- tr1ch1oronhenv1l-3-oxobutvron1tr11e
To a solution of NaOEt (from 0.68g of sodium) in ethanol (20ml)
was added 2,3,5-trichlorophenylacetonitrile (5g) and ethyl
acetate (4.43ml1). The mixture was heated under reflux, under
nitrogen for 2.5 hours. The mixture was left standing at room
temperature overnight. The mixture was then concentrated and the
residue was dissolved in water. The aqueous phase was washed
with ether, acidified with concentrated H SO4 and extracted with
ether. The extracts were bulked, dried (Mg504) and evaporated,
2.59g, mp. 134- 135°C.

2. Preparation_of 2-(2,3,5-trichlorophenyl)-3-methoxvbut-2-
enonitrile
To a solution of the ketone in ether (100m1) at room temperature
was added diazomethane (from 5.43¢g Diazald) in ether (50m1) and
the resulting mixture was left to stand at room temperature
overnight. The ether was then distilled off to leave the desired

product, 2.45g.
TS SHDET HAS BEEN ’
® REPLACED
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stirred at 55-60[err]C for 3.5 hours. After cooling, thef m xt ure

was. poured onto crushed ice (2 1) and the benzene..l.ayer
separated. The aqueous phase was ;;,ﬂg:wwNT SHEET
25 FEB 1997
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3. Preparation of 2,4-Diamino-5-(2.3,5-trichlorophenyl)-6-methyl-

pyrimidine
.- guanidine hydrochloride (3.87g) was added to a solution of sodium

ethoxide (from 1.01g of sodium) in ethanol (80ml1). The resulting
white suspension was stirred at room temperature for 10 minutes _
and then added to a solution of the enol ether (Example 6.2)
(5.60g) in ethanol (20m1). The resulting mixture was stirred at
reflux for 8 hours under nitrogen. After cooling, the suspension
was filtered, and the filtrate evaporated to dryness in vacuo.
Chromatography on silica gel eluting with CHC13 to 2% MeOH-CHC]3
gave the desired product which was triturated with "ether and
dried in vacuo. Yield 1.70g, mp. 236-238°C.

Exg!gle 7

regarat1on of_4-Amino-2-N-morpholino-5-(2,3,5~ tr1ch10rqgﬂgnv1) 6-
trifluoromethylpyrimidine.
B 'To & solution of NaOEt (from 0.144g of Na) in EtOH (12.5m1) was added
morpholinoformamidine hydrobromide (1.08g) (Lancaster Synthesis). The
- resulting white suspension was stirred at room temperature for 10
minutes. A solution of the enol ether (0.85g) (Example 1.6) in EtOH
- (?1?@1) was added and the resulting mixture was stirred at reflux for
'h.s hours. After cooling, the suspension was filtered, and the
filtrate was evaporated to dryness in vacuo. - Chromatography on silica
gel, eluting with CHC]B, gave the desired product which was triturated
with’ petro]eum ether (b.p. 40-60°C) and dried in vacuo, 0.47g, -mp.
177-181°C. :
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Ex!!1l 8- -

preparation of 4-Amino-2(-N,N-dimethyvlamino =9-(2.3,5-
Ehenzl)-B-trifluoromethxl pyrimidine.

To a solution of NaOEt (from 0.144g of Na) in EtOH (12.5m1) was added
1,1-dimethylguanidine sulphate (1.4g), (Aldrich). The resulting white
suspension was stirred at room temperature for 10 minutes. A solution
of 2-(2,3,S-trichloropheny])-4,4,4-trif1uoro-3-methoxybut-2-end-
nitrile (see Example 1.6) (0.85g) in EtOH (2.5m1) was added and the
resulting mixture was stirred at reflux for 4.5 hours. After cooling,
the suspension was filtered, and the filtrate was evaporated to
dryness in vacuo. Chrqmatography on silica gel, eluting with CHCI3,
gave the desired product, 0.61g, mp. 124-126°C,

3

Example §
Synthesis of 4-Amino-2-N-morpho1ino-S-(2,3,5—trich]orogheny]!-
pyrimidine '

To a solution of NaOEt (from 0.21g of sodium) in ethanol (20m1) was
added morpholinoformamidine hydrobromide (1.6g). After stirring for
10 minutes the adduct of Example 3.2 (1g) was added and the mixture
was stirred at reflux for 4 _hours. . The mixture was left standing at

" room temperature overnight and then filtered. The filtrate was
concentrated and the 'residue was purified by chromatography on SiOz
gel, eluting with CHC]3 to give the desired product, 0.73g, mp.
168-170°C. ‘
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Example 10 -

synthesis of 4- Amino-2-{N,N-dimethylamino)-5-(2,3,5-trichlorophenyl)-
2¥g1m1d1ne

To a solution of NaOEt (from 0.21g of sodium) in ethanol (20m1) was
added 1,1-dimethylguanidine sulphate (2.07g). After stirrihg for 10
minutes the adduct of Example 3.2 (lg) was added and the mixture was
stirred at reflux for 4 hours. The mixture was left standing at room
temperature overnight and then filtered. The filtrate was
concentrated and the residue was purified by chromatography on S102,
eluting with CHC'I3 to give the desired product, 0.69g, mp. 145-147°c.

Example 11

)

synthesis _of _4-Amino-6-methyl-2-(4-methylpiperazin-1-y1)-5-(2,3,5-
To a solution of NaOEt (from 0.16g of sodium) in ethanol (15m1) was
added N-methylpiperazinoformamidine hydriodide (1.6g). After stirring
for 10 minutes the enol ether of Example 6.2 (0.82g) in ethanol (5ml)
was added and the mixture was stirred at reflux for 5 hours. The
mixture was left standing at room temperature overnight and then
filtered. The filtrate was concentrated and the residue was purified
. by chromatography on 5102 gel, eluting with CHCI3 to 4% MeOH/CHCl to
- give the desired product, 0.31g, mp. 156- 159°C.

Example 12

Synthesis of 2,4-diamino-6-methyl-5-(2,3 5-trichloro-4-nitrophenyl)
.. pyrimidine

2,4-Diamino-6-methy1-5-(2,3,5-trichlorophenyl)pyrimidine (0.152g)

(Example 6) was dissolved in concentrated sulphuric acid and potassium

nitrate (SOmg). was added. The solution was stirred -at room

NJ




3. Preparation of 2,3,5-trichlorophenylacetonitrile ; The
brom de was suspended—in—di-rethytformam de (DWW
. Lk Y : ( ) REPLACEMENT SHEET
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gemperature overnight, then poured onto ice and basified with 0.880
'ammonia. The product was extracted into ethyl acetate, bulked, dried
(HgSO4) and evaporated. The residue was purified by chromatography on
Si02 gel, eluting with EtOﬁc to 8% MeOH/EtOAc to give the desired
prodUCtv 0.13g, mp. 313-315"C.

wﬂ

§1g£h§§i§—-—9f 4-Amino-2-(N,N-dimethylamino)-6-methyl-5-(2,3 5-tri
chlorophenyl)pyrimidine _ ’

Jo a solution of NaOEt (from 0.16g of sodium) in ethanol (15ml1) was

added 1,1-dimethylguanidine sulphate (1.6g). After stirring for 10

ginutes the enol ether of Example 6.2 (0.82g) in ethanol (5ml1) was

added and the mixture was stirred at reflux for 5 hours. The mixture
- was left standing at room temperature overnight and then filtered.
The filtrate was concentrated and the residue was purified by

chromatography on 5i0, gel, eluting with CHC13 to give the desired
-pfoduct, 54mg, mp. 151-153°c.

Example 14

‘Synthesis  of  2.4-Diamino-5-(2,3-dichlorophenyl)-6-trifiuoromethyl '
pyrimidine '

1.. Preparation of 2,3-dichlorobenzyl alcohol
To a solution of 2,3-dichlorobenzaldehyde (Aldrich, 50gms) in
alcohol (800mL) at room temperature was added NaBH, (8.54gms) and
the resulting mixture stirred for 1.5 hours. The reattion was
quenched with water and the solvent evaporated in vacuo before
partitioning the residue between CHC]3 and saturated NaHCO3
solution. The organic phase was washed with brine, dried over

MgSO4, filtered and the solvent evaporated in vacuo to leave a
white solid, 48.38gms, mp. 87-87.5°C.
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jé preparation of 2,3-dichlorobenzy]l brom1de

To a solution of the alcohol in benzene (500m1) under N2 was
added PBr (167.8gms), and the mixture stirred at 55- 60°C for 3.5
hours. After cooling, the mixture was poured onto crushed ice
(2L) and the benzene layer separated. The aqueous phase was
washed with benzene (x3) and the combined benzene extracts washed -
‘with saturated NaHCO3 solution and water, dried over MgS0,.
filtered and the solvent evaporated to leave a brownish 1liquid
which solidified on standing. 37.53gms, mp. 31-32°.

‘3. Preparation of 2,3-dichlorophenylacefonitrile
The bromide was suspended in DMSO (155m1)/ water(105m1) at 0°C
and KCN (20.24gms) added in portions. After stirring at 30-35°C
for 2 hours, the suspension was diluted with water and extracted
with EtZO The combined ether extracts were washed with water,
dried over MgSO4, filtered and the solvent evaporated in vacuo
to leave a white so11d 27.52gms, mp. 64-67 °c.

4., Preparation of 2-(2,3-dichlorophenyl)-4,4,4~trifluoro-3-oxo-

butyronitrile
" To a solution of NaOEt (from 1.48gms Na) in EtOH (25m1) at room

temperature under N, was added the nitrile (10.0gms) followed by
ethyl trifluoroacetate (9.3gms) and the mixture stirred-at reflux
for 5 hours. After cooling, the solvent was removed in vacuo and
the residue dissolved in water. The aqueous phase was washed
with EtZO (discarded), acidified with HZSO4 and extracted with
Etzo. The combined Et20 extracts were washed with water, dried
over MgSQ,, filtered and tpe solvent evaporated in vacuo to leave
an oil. This was triturated with petroleum ether, and the solid
filtered off and dried. 9.56gms, mp. 74-75°C.
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(130 m)/water (86.67 n) at O[err]C.and KCN (12.99 gns)
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preparation of 2-(2,3- -dichloropheny1)-4,4,4-trifluoro-3-

methoxybut-2-enonitrile
Jo a solution of the trifluoromethyl ketone in Et,0 (90m1) at

room temperature was added diazomethane (from 19.35gms Diazald) |
in Et,0 (180m1), and the resulting mixture left to stand at room
temperature overnight. Excess diazomethane was then removed in

‘vacuo into AcOH, and the residue was dissolved in Etzo, dried

over MgSO4, filtered and the solvent evaporated in vacuo to leave

“ a brownish solid, 6.44gms.

. ‘Preparation of 2 4-Diamino-5-(2, 3-dichlorophenyl)-6-trifluoro

To a solution of the above enol ether in ethanol (37m1) was added

~ guanidine hydrochloride:(1.92gms) followed by a solution of NaOEt

(from 540mgs of Na) in EtOH (90ml1), and the resulting mixture
stirred at reflux for 3 hours. After ;oo]ing, the suspension was
filtered, and the filtrate evaporated to dryness in vacuo.
Chromatography on silica gel eluting with CHC13 to 2% MeOH- CHC13
gave the desired product which was triturated with Et,0 and dried
in vacuo, 673mg, m.pt. 218-9°C.

2,4-Diamino-5-(2, 3-d1chlorophenv1l 6~ tr1f1uoromethv19yr1m1d1ne

methanesulphopate ... .. ... ... . .
To a suspension of the free base (100mg) in ethanol was added

methanesulphonic acid (30mg) and the resulting clear solution
stirred at room temperature for 2 hours. The solution was
evaporated to dryness, and the resulting solid triturated with
ether, filtered, and dried in vacuo, 107mg, m.pt. 253-256°C.

2.4-Diamino-5-(2.3-gich10rqgheny1)—6-trif1uoromethvlgyr%mjdine
hydrochloride

" To a solution of the free base (150mg) in methanol was added
~ -ethereal hydrogen chloride. After stirring, the solvent was

evaporated to dryness and the resulting solid. triturated with
ether, filtered, and dried in vacuo, 160mg, m.pt. 233-236°C.

i
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" added in portions. After stirring at 30-35[err]C for 3 ' hour s,
t he -suspensi on—was—dituted WiTh water and extracted with
di ethyl ether (Etfa/shidas BEEERpREAI ned
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Example 15~ -

synthesis of 2,4-Diamino-5-(2, 3-dichlorophenyl)-6-methylpyrimidine
This compound was made in an analogous manner to the compound of
gxample 6 from 2,3-dichlorophenylaceonitrile, m.pt. 245-247°C.

Example 16

synthesis of 2,4-Diamino-5-(2,3-dichlorophenyl)-6-methoxymethyl
pyrimidine

1. Preparation. of 2-(2,3-dichlorophenyl)-4-methoxy-3-oxo-butyro-
nitrile '
To a stirred refluxing solution .of NaOEt (from 1.38gms Na) in
EtOH (25m1) was added a mixture of ethyl methoxyacetate (8.85gms)
and 2,3-dichlorophenylacetonitrile (Example 14.3)  (9.3g)
dissolved in DME (20ml) during 5 minutes. After 5 hours a
precipitate had.appeared (sodium salt of product). The mixture
was cooled and filtered, the filtrate evaporated to dryness in
vacuo and the residue partitioned between ether and water (the
ether phase was discarded). The aqueous residue was acidified
with 2N H,S0, and extracted with ether.(Zx). The combined Et,0
extracts were washed with water, dried over MgS0, . filtered and
evaporated in vacuo to give a yellow solid (a). The sodium salt
(above) was dissolved in water and the solution extracted with
ether and discarded. The aqueous solution was acidified with 2N
H,S0, and extracted with ether. The ether extract was washed
with water, dried over MgSO4, filtered and evaporated in vacuo to
give a white solid (b).

" The above products (a) and (b) were combined to give a yield of
10.4gms which was used without further purification. Single spot
by TLC (19:1 CH2C12: MeOH) Rf 0.35.

LFLm CHIEET HAS BEEN
REFLACED
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5 ° ether extracts were washed with water, dried over
MySOrerr], filtered and the sol vent evaporated in vacuo.

Chromat ography on silica gel eluting with hexane to REPLACEMENT SHEE
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7. Preparation of 2-(2,3-dichlorophenyl)-3, 4-dimethoxybut-2-eno-

nitrile

Jo a stirred solution of the above nitrile (9.4gms) in ether was
added in portions diazomethane (0.4 - 0.45M) in ether. Initially

.vigorous frothing occurred and after further addition no

‘jmmediate reaction was produced. The mixture was left stirring

at room temperature for 3 hours and evaporated in vacuo, into

'qcon to g1ve the eno] ether.

3. Preparation of 2.4-Diamino-5- (2,3-dichlorophenyl)-6-

‘methoxymethylpyrimidine
To a solution of NaOEt (from 0.92gms Na) in EtOH (40m1) was added

' guanidine hydrochloride (3.44gms). A solution of the enol ether
(above) in EtOH (30m1) was added and the mixture refluxed for ca.
3 hours. After cooling, the solvent was evaporated off in vacuo
‘and the residue treated with 5N NaOH (ca. 50mi). The red solid
‘was -Tiltered off, dissolved in AcOH (ca. 20ml1), diluted with
water (40m1), treated with charcoal, and filtered. The filtrate
(yellow solution) was made alkaline with 2N NaOH, and the white
precipitate filtered off, dried and recrystallised from EtOH,
'4.39gms, mp. 237-240°C.

ixample 17

E:ggarat1on of 2.4-Diamino-5-(1- naghthyl!gyv1m1d1ne
To a solution of NaOEt (from 1.45gms Na) in ethanol (60m1) at room

temperature under N2 was added 1-naphthylacetonitrile (Aldrich,
10.02gms). After stirring for 10 minutes, ethyl formate (8.88gms) was
, 4dded ‘and “the mixture stirred at reflux for 5 hours. The mixture was
'Cpo]éd,fthg'so]vent evaporated, and the residue triturated with Et,0
before filtering and drying the solid in vacuo (6.86gms).

-

et Has Been Replaced

i




* 20% et her - hexane gave the desired product as a white solid,

18.52 gms, np—-66-62ferrC—I10— REPLACEMENT SHEET
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1he above solid was dissolved in DMF (45m1), methyliodide (5.4qgms)
added, and the reaction vessel sealed before stirring the contents at
40°C for 4 hours. The solvent was then removed in vacuo, and the
residue partitioned between EtOAc and water. The organic phase was
washed with water, dried over MgS0,, filtered, and the solvent
evaporated in vacuo to leave the crude product as a viscous reddish

pil (5.4gms).

To a solution of NaOEt (from 1.19gms of Na) in ethanol (80m1) was
added guanidine hydrochloride (4.94gms).- After stirring for a further
5 minutes, the above intermediate -in ethanol was added and the
resulting mixture stirred at reflux for 3.5 hours. After cooling, the
solvent was removed in vacuo and the residue partitioned between CHC]3
and water. The organic phase was washed with water, dried over MgSO4.
f11tered and the solvent evaporated to leave a pale. yel]ow solid.

Chromatography on 5102 eluting with CHCl to 4% CHC] MeOH followed
by recrystallisation from ethanol gave the desired product as a. white
solid. 2.82gms, mp.171-3 °c.

Example 18

Pregarafion of _2.4-Diamino-5-(2,3-dichloropheny1)-6-f luoromethyl
" pyrimidine S '

1. 2,4-Diamino-5-(2,3-dichlorophenyl)~6-(diethoxymethy1l)

pyrimidine

To a stirred refluxing solution of NaOEt (from 1.38g sodium) in
ethanol (25m1) was added over 5 minutes a mixture of ethyl
diethoxyacetate (13.21g; 75mmol) and (Example 14.3) 2,3-
dichlorophenylacetonitrile (9.3g; Sbmmdl) in dry dimethoxyethane
(20m1). After 4 hours cooled and evaporated in vacuo. The
residue was partitioned between water (100ml1) and_ether (100m1),
the ether phase discarded and the aqueous residue acidified with
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EXAMPLE

trlchlorophe_1~lQXLLn1d|ne nesylate

.3 .

_-wh1ch was used w1thout further purification. (mp. 214-217 C)

Synt hesi s of 4- Am no- 2-(4- et hyl pi per azi n- 1- yl)-5-(2, 3, 5-
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1IN H,S0;. . Extraction with CH,C1, gave the acyl acetonitrile
(13.47g), which was used without further purification.

To a stirred solution of the above acyl acetonitrile in ether
(100m1), cooled on ice was added 4in portions a solution of
diazomethane (ca. 3g) in ether. After 2 hours the solution was
evaporated in vacuo to give the desired enol ether as an oil,
which was used without further purification.

To a solution of NaOEt (from 1.4g sodium) in ethanol (50m1) was
added ghanidine hydrochloride (4.8g; BOmmol). A solution of the
‘above enol ether in ethanol (20m1) was added and the mixture

" prefluxed for 4 hours cooled, and concentrated-in vacuo to ca.

30m! and diluted with water to give a dark purple solid which was

" filtered, dissolved in CHZCIZ, washed with water, dried over

Hg504'and evaporated in vacuo. The residue was triturated with
ethanol (50m1) and filtered to give the desired product (8.4g)

-~

2',"‘4-niamiﬁo-5-(2.3-gjchlormgnv1 )pyrimidine-6-carboxaldehyde

a:mixture of the above acetal (7g) and 0.4M HC1 (150m1) was
ref]uxed with stirring for 1 hour, cooled on ice and neutralised
with_2M. NaOH.-.The mixture was filtered, washed with water and

fdp]ed ‘in air to give the desired proquct (6.2g), which was used

without further purification.

2.4-Diamino-5-(2, 3-dichlorophenyl)-6-hydroxymethylpyrimidine

To.a stirred solution of the above aldehyde (2.8g; 10mmol) in a
wiXture of dimethoxyethane (15m1) and ethanol (15m1) was added in
portions sodium borohydride (110mg; 3mmol). After 30 minutes the
solution was treated with water (50m1) and a few drops of acetic
acid .added to destroy excess borohydride. Extracted with
dichloromethane (2 x 50m1), washed with water and the extract was
then ‘driea over MgSO4 Evaporation of the solvent in vacuo gave
a'pink-solid, which was triturated with ether, filteréd and dried

THIS SHEET HAS BEEN
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15« 1. Preparation of 2-(2,3,5-trichlorophenyl) - 3-o0xo-
propionitrile sodiumsalt
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{: 600 Recrystallisation from methanol (50m1) gave the desired
sproduct as fine colourless crystals. 0.65g, m.p. 173-6°C.
. 4-Diamino-5- 2 3-d1ch10rogheny4) 6-fluoromethylpyrimidine

" fo:2. stirred suspension of 2,4- diamino-5- (2,3-dichlorophenyl)-6- -
. ’droxymethylpyr1m1d1ne (185mg; lmmol) in dry dichloromethane
(25,1) under nitrogen at -70° C, was added dropwise
1,ethy1am1nosu1phur trifluoride (263zx1; 2mmol). The mixture was
allowed to warm to 0°C and kept at this temperature for 4 hours.
‘After cooling to -70°C the mixture was quenched w1th agqueous
sodium bicarbonate, extracted with dichloromethane (2 x 50ml),
'ﬁashed with saturated brine and dried (MgSO4). Concentration
gave a colourless gum (0.2g). Chromatography on silica gel,
Zluting with 0.01:1:19 Et3N-MeOH°CH2C12 gave the desired product
which was triturated with CCI4 and dried in vacuo. 1llmg, mp.

_128-6%C.

'w—l—g'

z, Dlam1no -5-(2,3-dichlorophenyl)- 6-phenoxvmethv1gyr1m1d1ne

-]b -a stirred solution of NaOEt (from 1. .38g sodium), in ethanol . (70ml)
‘at reflux, was added over 10 minutes a mixture of 2,3-dichlorophenyi-
‘icetonitrile (9.3g) and ethyl phenoxyacetate (13.5g) _ in dry
ﬁiaethbxyethane (50m1). After stirring at reflux for 3 hours the
mixture was cooled, filtered and the solvents evaporated in vacuo.
Thé residue was dissolved in water, washed with ether (discarded),
aéidified with 2N hydrochloric acid and extracted with
-dichloromethane. The combined extracts were washed with brine, dried
1&9504) and evaporated in vacuo to leave a tan coloured solid (8g),
which was used without further purification.

To-a suspension of the crude acyl acetonitrile (8g) in ether (150m1)
" Was added -in portions an excess of a solution of _diazomethane in
ether. After stirring for 1 hour at room temperature the solution was

THIS SHEET HAS BEEN
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* To a solution of sodium ethoxide (NaOet)(from 0.803 g _;h of sodiun).

in ethanol (55 nl) cooled—in—ice, under nitr
2,3,5-tri cﬁForo hen lgeenReplaced
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concentrated in vacuo to give the enol ether, which was used without
further purification. .

To a solution of sodium ethoxide (from 0.63g sodium) in ethanol (25ml)

at room temperature was added guanidine hydrochloride (2.39g). After

15 minutes a solution of the above enol ether in ethanol (25m1) was
:added and the mixture stirred at reflux for 4 hours. After cooling
the solvent was evaporated in vacuo. The residue was suspended in 2N
"NaOH (75m1), .filtered, washed with water, dried in air and
recrystallised from ethanol to give the desired product as a
- colourless solid. 3.82g, mp. 211-213°C.

Example 20 | X

'2,4-biamino-5-(2,3-dichlorophenv1)-6-m§thy1thiqmethv1nvnimjding' _
To a stirred solution of NaOEt (from 1.38g sodium), in ethanol (25ml)
‘at reflux, was added over 5 minutes a mixture of
2,B-HichlorophenylacetonitriIe (9.3g) and ethyl methylthiocacetate
:(10.07g) in dry diméthoxyethane (20m1). After stirring at reflux for
5 hours the mixture was cooled on ice, acidified with acetic acid
f(Sml)r poured into cold water and extracted with dichloromethane. The
combined extracts were washed with ‘water, dr1ed (MgSO4) and
concentrated to ‘give a ye]]ow 0il which was used without further

pur1f1cat1on.

;Ihg; bfﬁde acyl acetonitrile was heated under N2 with triethyl
orthoformate (40m1) at 140-150°C for 4 hours, distilling off low
boiling material. - After cooling, the mixture was concentrated in
_ﬁgggg.to leave a dark oi1 (15.2g). The oil was dissolved in ethanol
t20m1) and added to a mixture of guanidine hydrochloride (4.8g) and
#odjum ethoxide (from 1.38g sodium) in ethanol (50ml). Aftet stirring
at réflux for 4 hours the mixture was cooled and concentrated in
Yacio:- The residue was shaken with 5M NaOH to give a dark oil, which
was extracted with dichloromethane, washed with water and dried

FHI‘; Ct‘h e r }‘Ibs.g Brr\l
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20 acetonitrile (Reference Exanple 2). FEthyl formate
(5.1-mM) was added and the m xture was stirred at o raom _
tenperature overnight. After stirring for a FOATPLAGEMENT SHEET
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(MgSO4) Concentration in vacuo left a dark gum. The desired product
crysta111sed from ethanol (20m1) as a Tlight tan solid, 0.57g, mp.

205-7C. -
heet Has Been Replaced

o

Exasple 21A

preparation of 2.4-Diamino-5-(2,3-dichlorophenyl)pyrimidine

a. 2-(2,3-dichlorophenyl)-3-oxo-propionitrile -

To a solution of NaOEt (from 3.63gms Na) in ethanol (500m1) was
added 2,3-dichlorophenylacetonitrile (Example 14.3) in ethanol
(150m1). Ethyl formate (16.67gms) was then added and the mixture
stirred at 80°C for 45 minutes, before adding a further quantity
of ethyl formate (2.78gms). After stirring at 80°C for a further
1.5 hours, the precipitate was filtered off and dried in vacuo.
The solid was dissdlved in water , filtered, acidified with
concentrated hydrochloric acid and the precipitate filtered - off
and dried in vacuo, 14.35gms, 45% yield. '

b. A solution of the above product, ethylene glycol (9.19gms) and

p-toluene-sulphonic acid (8.9gms) in toluene (100m1) was stirred

- at reflux, with~ the water being collected in a Dean and Stark

trap. After cooling, the solution was washed with water, 1IN NaOH

and water before drying over MgSO4; Evaporation of the solvent

left an oil (20.17gms) which was dissolved in EtOH (70ml1). After

standing for 1 hour the cream precipitate was filtered off and
dried in vacuo (10.44gms).

c. To-a solution of NaOMe (5.l1gms) in ethanol (75m1) was added
guanidine hydrochloride (8.2gms). After stirring for 30 minutes
the NaCl was filtered off, the above acetal added and the mixture
stirred at reflux for 1 hour. The solvent was then concentrated
and the product filtered off. Recrystallisation from ethanol

THI s Aw %4 ”\S BEEN
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" further 2.5 hours at 50[err]C, phe nmixture was cool ed and.

filtered. The filtrate was evapoREPeAgE t
triturated with diethyl ether, |fi prgiﬂwﬁ'§ﬂ%Er
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gave the product as a white solid, 7.67gms, 70% yield, mp.
212.5-214°C.

The diamino-pyrimidine (6.12gms) was dissolved in ethanol
(250m1), concentrated hydrochloric acid (2.07m1) added, and the
suspension chilled for 2 hours. The precipitate was then
filtered off and dried to give the hydrochloride salt, 5.52gms.

This Sheet Has Been Replaced

pamle 2 LT
a. 2,3-Dichlorophenvlacetic acid

" Concentrated hydrochloric acid (100ml) was poured onto crushed

jce (150m1), the so]ution‘added to 2,3-dichlorophenylacetonitrile

(30.6gms), and the mixture refluxed for 3 hours. After cooling,

the mixture was diluted with water.(500m1), extracted with EtOAc

(600m1) and the organic phase washed with brine before drying

over MgSO4. Evaporation .  of the -solvent left a white solid,

31.3gms.

b. Ethyl 2,3-dichlorophenylacetate
To a suspension of the acid in ethanol (200m1) was added

concentrated H2504 (1m1) and the mixture stirred at reflux for 3
hours. After cooling, the solvent was evaporated and the residue
treated with concentrated NH,,OH (3m1) in water (50ml). The
organic phase was extracted into CHZC]Z, dried over MgSO4, and
the solvent evaporated to leave a clear liquid, 19.88gms.

¢ Ethyl-2-(2.3-dichlorophenyl}-3-N-morpholino-acrylate
To a mixture of the ester, morpholine (40.7gms) and ethyl
orthoformate (69.24gms) was added acetic anhydride (0.5m1) and
-the resulting pale yellow solution stirred at reflux for 3 hours.
_After cooling, the mixture was concentrated in vacuo. A white
precipitate started to form, and this was filtered off before

BEEN
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Q and'dried (6.82 0).
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further concentrating the filtrate to give a brownish clear oil.
Stand?nb overnight in vacuo gave a yellow solid, 34.34gms.

d. 5-(2 3-dichlorophenyl)isocytosine
To the above ester was added guanidine hydrochloride (26.6gms)

slurried in sodium 2-methoxyethoxide (from 6.6gms of Na) in
2-methoxyethanol (150m1), and the mixture stirred at ‘reflux
overnight. After cooling, the mixture was concentrated in vacuo,
diluted with water (100m1) and then washed with Et,0 (200m1).
The aqueous phase was acidified with AcOH, and the precipitate
filtered off and washed with EtOH and then Et,0 before. drying in
vacuo; 13.48gms.

e. N'-[4-chloro-5-(2,3-dichlorophenyl)-2-pyrimidiny11-¥%.N 2_

d1methv1formam1d1ne )

To a mixture of the above isocytosine (14.4gms) in CHZC]2 (200m1)
was added dropwise during 30 minutes fresh Vilsmeier-Haack
reagent (from 2.75 equivalents of SOC]Z and 2.58 equivalents of
DMF), and the mixture refluxed for 6 hours. After cooling;, IN
NaOH (250m1) was added slowly. The aqueous phase was washed with
CH CIZ and the combined organic extracts washed with brine before
dry1ng over MgSO Evaporation of the solvent and chromatography
on 5102 gel, e]ut1ng with EtOAc gave 13.6gms, mp. 113-115 °c.

f. 2-Amino-4-chloro-5-(2,3-dichlorophenyl)pyrimidine
To the formamidine in EtOH (50m1) was added ethanolic. MeNH, (8
equiv.) in EtOH (50m1), and the mixture sealed in a Parr reaction
vessel before stirring at room temperature for 5 hours. The
reaction mixture was then concentrated in vacuo, the residue
mixed with 1N NaOH (75m1), filtered, washed with water and dried
in vacuo, 11.2gms, mp. 228-30°C.

9. 2,4-Diamino-5-(2,3-dichlorophenyl)pyrimidine
To 2-amino-4-chloro-5-(2,3-dichlorophenyl)pyrimidine  (6.73gms)
was added ethanolic ammonia (30 equiv. in 50m1 —EtOH) and the

T
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mixture sealed in a Parr reaction vessel and heated to 125°C for
38 h&ﬁﬁs. After cooling, the mixture was concentrated in . Yyacuo
and the residue mixed with 1IN NaOH (75m1), filtered, washed with
water and dried in vacuo, 6.14gms, mp} 208-211°¢.

Eamle 22

'sgﬂthesis of 2.4- Diamino-5-(2-chlorophenyl)-6-methyl- erimidine
This compound was prepared according to JACS, (1951), 73 3763 70, mp.

225°C.

Example 23 .
Synthesis of 2.4-Diamino-5-(2-chlorophenyl)pyrimidine

This compound was prepared according to JACS, (1951, 73, 3763-70, mp.
125-8°C. -

| Example 24

i§gnthesis of 2,4-Diamino-5-(2-chlorophenyl)-6-ethylpyrimidine
Prepared as for Example 22, except that ethyl propionate replaced
- ethy] acetate. mp. 197-8°C.

Eg;!glc 25

:Svnthesis of 2.4-Diqmino-5-(2.4~dichloronheny1)-6-trif]gorom§;hv]
pyrimidine
This compound was prepared. in a manner analogous to the compound of

_Exagp]e 14 from 2,4-dichlorophenylacetonitrile (Aldrich): mp. 220.5-
221°C.




2. Preparation of 2-(2,3,5-trichlorophenyl)lS-nethoxy-

| e
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gxample 26

synthesis . of 6-Benzyloxymethyl-2,4-diamino-5-(2,4-dichlorophenyl)
pyrimidine ‘ ' .

This compound was prepared in a manner analogous to the compound of
Example 16 from 2,4-dichlorophenylacetonitrile and ethyl

benzyloxyacetate, 3.77gms, mp. 171-172°C.

Example 27
2e§4-methzlgigerazin-1-v1)-4-gmino-5—§2,4-dichloroghen11)gzrimidine

A) A solution of 55.7g (0.4equiv) of S-methylisothiourea sulphate in
280m]1 of water was prepared and gently heated on a steam bath
with stirring. Then 40g (0.4mol) of N-methyl-piperazine was
slowly dripped into the solution while sweeping the flask out
with nitrogen. The evolved gases were collected in several
portions of a solution of 132g of mercuric chloride in 400m1 of
ethanol, which caused evolved methylmercaptan to be precipitated
as methylmercuric chloride. After the addition of the
N-methylpiperazine was complete, the reaction was continued until
no more methylmercuric chloride precipitated. The reaction
mixture was then concentrated in vacuo and chilled which caused
the N-methyl-N'-amidinopiperazine sulphate to crystallise; 50.79g
was collected.

é) A mixture of 76.3g (0.356 mol) of a-formyl-2,4-dichlorophenyl-
acetonitrile, 63.7g of isoamyl alcohol, 0.36g of
p-toluenesulphonic acid, 895 ml of toluene, and 10 drops of
concentrated sulphuric acid were heated under reflux for 20 hours
in the presence of a Dean and Stark trap to remove water formed
in the reaction. Then an equal portion of i-amyl alcohol and a _
few drops of sulphuric acid were added; and the reaction was

" This Sheet Has Been RTIliced
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acrylonitrile The above solid was dissolved in DV (36 nl) and

met hyliodide (2 m) was added. The reaction vessel —
REPLACEMENT SHEET

- 44 - 25 FEB 1897

heated for another 20 hours, until the theoretical amount of
water had been collected. The solution was cooled.

An 8.29 portion of sodium was dissolved in 500ml1 of absolute
ethanol, and 50g of N-methyl-N'-amidinopiperazine sulphate was
added. The mixture was allowed to stir for 10 minutes. This was
then added to solution B. The mixture was refluxed with stirring
for 6 hours, allowed to stand overnight and the solvent removed
in yacuo. The residue was then extracted with dilute
. hydrochloric acid, which dissolved most of it. The solution was
extracted three times with ether, followed by neutralization of
the aqueous fraction, which precipitated a gum which solidified

~ upon standing overnight; weight 30g. This was crystallised
‘repeatedly from 50% ethanol with the aid of decolourising
charcoal. Very slow coo]1ng was required in order for crystals
to be formed; mp. 137°c.

c)

anal. Calcd for 015H17C12N5;
o C, 53.27; H, 5.07; N, 20.71;
Found: ~ C, 53.58; H, 5.14; N, 20.40.

iz_-pda_zg

: §gnthes1s of 2,4-Diamino-5-(2,5-dichlorophenyl)-6-trifluoromethyl
ngg1m1d1n
: Th1s compound was prepared 1in a manner analogous to the compound 1in
Examp]e 14 from 2,5-dichlorobenzyl alcohol (Lancaster Synthesis,
48 26g) to give the title compound in a yield of 3.85gms, mp.
215 217°c.

—
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5 ¢ was seal ed before stirring the contents at 40[err]C for 3

hours. The sol vent was then evaporated. The residue was

partitioned between water and ethyl acetate. The REPLACEMENT SHEE
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Example 29_’ )

preparation of 2,4-Diamino-5-(2.3,5-trichlorophenyl rimidine
guanidine hydrochloride (3.20g) was added to a solution of sodium
ethoxide (from 848mg sodium) in ethanol (52m1). The resulting white
suspension was stirred at room temperature for 10 minutes. The enol
ether from Example 3.2 (4.40g) was added and the resulting mixture
stirred at reflux for 3.5 hours. After cocling, the suspension was
filtered, and the filtrate evaporated to dryness in vacuo.

 Chromatography on silica gel eluting with CHC13 to 3% MeOH-CHC13 gave
the desired product which was triturated with ether and- dried in
vacuo. Yield = 2.01g, mp. 246-249°C,

Example 30

Synthesis of 4-Amino-5-(3-bromophenyl)-6-methyl-2-(4-methylpiperazin
-1-y1) pyrimidine
To a solution of NaOEt (from 0.92g of ‘sodium) in ethanol (75m1) was
'gdded 3-bromophenylacetonitrile (Aldrich, 7.85g) and ethyl acetate
-(3.52g). The mixture was heated under reflux for 6 hours. After
cooling, the mixture was concentrated and the residue was dissolved in
-water. The aqueous phase was washed with ether, acidified with 2N HC1

and extracted with ether. The extracts were bulked, dried (MgSO4) and
'evaporated 3.8g, mp. 97-103°C.

The resulting ketong (3.7g), ethylene glycol (5m1) and p-toluene-
'sulphonic acid (100mg) were heated under reflux in toluene (100m1) in
2 Dean & Stark apparatus for 3.5 hours. The mixture was cooled,
honcentrated and water was added to the residue. The product was

+extracted with ether and the extracts were bulked, dried (Mg504) and
evaporated 4.03g, mp. 68-71°C.

This Sheet Has Been Replaced
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organi ¢ phase was washed with water, dried (MySH) and t he
‘sol vent evaporated to give the crude product 10 as EhéﬁﬁKLH(WW?(ﬂ!
that solidified on standing (5.04 CEMENT SHEET
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‘i

fo a soluton of NaOEt (from 0.28g of sodium) in ethanol (3oml) was
added N-methylpiperazinoformamidine hydriodide (2.7g). After stirring
for 10 minutes, the ketal (1.41g) was added and the mixture was
stirred at reflux for 4 hours. After cooling the suspension was
£iltered, and the filtrate was concentrated. The residue was purified
by chromatography on Si0, gel, eluting with 10% MeOH/CHC13 to give the
desired product, 0.48g, mp. 120-122°C.

Example 31

" synthesis of 2.4-Diamino-5-(1-naphthyl)-6-trifluoromethylpyrimidine
This compound was prepared 1in a manner analogous to the compound in
Example 14 from l-naphthylacetonitrile (Aldrich, 10gms), to give the
title compound in a yield of '0.69gms, mp. 224-226°C.

. Example 32

Preparation of 2-Amino-5-(2,4-dichlorophenyl)-4,6-dichloropyrimidine

1. Ethyl 2.4-dichlorophenylacetate
~ 2,4-Dichlorophenylacetonitrile (27.9g, 150m.mo1) was suspended in

2N NaOH (400m1f and the mixture refluxed for 4 hours. The cooled
reaction mixture was extracted with ether (2x200m1) acidified to
pH3 and the solid filtered and dried (22g, 70%).

The product (20g) was dissolved in EtOH (300m1) and concentrated
H2504 (5m1) added carefully. The mixture was refluxed for 7
hours. The cooled reaction mixture was evaporated under reduced
pressure and the residue partitioned between CH2C12 and water
(30m? each). The organic layer was extracted with saturated
NaHCO; solution (200m1), washed with water (100ml1), dried and
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3. Preparation of 4-anino-2-(4-nethy|piperaiin-l-yl)-5-
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evaporated in vacuo to give ethyl 2,4-dichlorophenylacetate as an
0il (22.2g, 89.5%).

piethyl 2.4-Dichlorophenyl malonate

g;aium (1.86g, 0.081M) was added in portions to absolute ethanol
(150m1) with stirring. After all the sodium had dissoived a
solution of ethyl 2,4-dichlorophenylacetate (20g) in diethy]l
carbonate (50ml1) was. added dropwise. The reaction mixture was
heated .until EtOH distilled over. The rate of addition was
controlled such that it equalled the rate of distillation. After
the completion of addition the reaction mixture was heated and
distilled for further 4 hours. The cooled reaction mixture was
partitioned between water (300ml1) and EtOAc (300m1) and the
organic layer dried and evaporated in vacuo to give a yellow ofl

3

(21g, 85%). , -

3. 2-Amino-5-(2.4-dichlorophenyl)-4,6-dihydroxypyrimidine

Sodium (4.52g, 0.196M) was added in portions to ethanol (150ml).
After all the sodium had dissolved guanidine hydrochloride
(12.44g, 0.13M).was added followed by diethyl 2,4-dichloropheny]
malonate(20g, 0.0655M). The mixture was refluxed for 6 hours,
EtOH was removed under reduced pressure and the residue
partitioned between 2N NaOH (400m1) and EtOAc (400m1). The

" ‘aqueous layer was acidified with concentrated hydrochloric acid
with cooling and the precipitated solid was filtered and dried
(11g, 62%).

- 4, 2-Amino-5-{2 4-dichlorophenyl)-4,6-dichloropyrimidine

A  mixture of 2-amino-5-(2,4-dichlorophenyl)~4,6-dihydroxy-
pyrimidine (10g), phosphoryl chloride {100m1) and dimethylaniline
(1.5m1) was refluxed for 6 hours. The cooled reaction mixture
was carefully added to crushed ice and the insoluble solid was
filtered and washed with 2N HC1, followed by water. The solid
was resuspended in water, neutralised (0.88 NH4QH2_with cooling,
and the mixture stood overnight at room temperature. The




(2 ,5 trichl orophenyl)pyrimdine 15 To a solution of NaCEt (from

0.21°g of sodium in et hanol (20 m) was added _
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insoluble solid was filtered, dried and purified by flash column
chromatography to give the title compound (2.5g, 22%), mp.
211-213°C. Microanalysis:

Caled: C, 38.83; H, 1.6; N, 13.59;
Found: C, 38.59; H, 1.53; N, 13.40. This Sheet Has Been Rep
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Example 33
synthesis of 2.,4-Diaming-6-chloro-5-(2,4-dichlorophenyl)-pyrimidine

A mixture of 2-amino-5-(2,4-dichlorophenyl)-4,6-dichloropyrimidine |
(0.59) (Example 32) EtOH saturated with ammonia (20m1) and copper
powder (0.05g) was heated in an autoclave at 180°C for 18 hours. The
cooled reaction mixture was "filtered, evaporated and the residue
éurified by flash column chromatography to give the title compound
(0.12, 25%), mp. 219°C. Microanalysis:

Calcd: -C, 40.82; H, 2.55; N, 19.05;

-Found: C, 41.27; H, 2.46; N, 18.74.

Example 34

‘Synthesis of - 2-Amino-4-chloro-5-(2.4-dichlorophenyl)-6-methylthio
A mixture of  2-amino-5-(2,4-dichlorophenyl)-4,6-dichloropyrimidine
(0.5g) (Example 32) THF (15m1), methanethiol sodium salt (0.113g),
.copper powder (0.05g) and tris[2-(2-methoxyethoxy)ethyllamine (0.1g)
was heated in an autoclave at 180°C for 18 hours. The cooled reaction
mixture was filtered, evaporated and the residue purified by flash
column chromatography to give the title compound (0.262g, 52%), mp.
'201-202°C (softens at 196°C). Microanalysis:
Calcd: C, 41.19; H, 2.50; N, 13.10;
-Found: C, 41.10; H, 2.52; N, 12.77.
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gynthesis of 2.4-Diamino-5-(2 4-dichlorophenyl)-6-methylthiopyrimidine
A mixture of 2-amino-4-chloro-5-(2,4-dichlorophenyl)-6-methylthio

. pyr1m1d‘"e (0.59) (Example 32) EtOH saturated with ammonia (20m1),
copper powder (0.05g) and tris[2-(2-methoxyethoxy)ethyllamipe (.01g) -
was heated in an autoclave at 180°C for 18 hours. The cooled reaction
mixture was Tiltered, evaporated and the residue purified by flash
column chromatography to give the title compound (0.11g, 23.5%), mp.
1191-192°C.  Microanalysis:
caled: for 0.2 hydrate: C, 43.33; H, 3.41; N, 18.38;
Found: C, 43.37; H, 3.23; N, 18.33.

Example 36

4-Amino-5-(3,5-dichlorophenyl)-6-methy}-2-(4-methylpiperazin-i-y1)

- pyrimidine :

‘a. 3,5-Dichlorophenylacetonitrile .
A mixture of 3,5-dichlorobenzyl alcohol (Aldrich, 25g), thionyl
chloride (100m1) and DMF (0.5m1) was stirred and refluxed for 4
hours. After cooling the mixture was concentrated jg,ggggg, the
residue was taken up in ether, washed with saturated aqueous
NaHCO4 and brine, dried (MgSO4) and concentrated in vacuo to give
3,5-dichlorobenzyl chloride as a light yellow solid, which was
used without further purification, 28g, mp. 32-36°C.

To a vigorously stirred solution of 3,5-dichlorobenzylichloride
(28g) in dichloromethane (150m1) was added a mixture of KCN
(27.59) and tetrabutylammonium hydrogen sulphate (2.38g) in
water (110m1). After stirring at room temperature for 22 hours,
the mixture was diluted with dichloromethane, the organ1c phase
washed with water and concentrated in vacuo to leave an oil.




* 20> acrylonitrile was added and the m xture was stirred at
reflux for 4 hours. The m xture was |eft standing
tenperature overnight and then filtered. The

- 50 -

Filtration through silica with toluene followed by concentration
then trituration with hexane gave the desired product as a
colourless solid. 15.8g, mp. 31-32°C.

b. 4-Amino-5-(3,5-dichlorophenyl)-6-methyl-2-(4-methylpiperazin-1-

yDpyrimidine

To a stirred solution of NaQEt (from 0.69g sodium), in ethanol
(25m1) at reflux, was added over 5 minutes a mixture of
3,5-dichlorophenylacetonitrile (9.3g) and ethyl acetate (3.3g) in
dry dimethoxyethane (10ml1). After stirring at reflux for 4
hours, the mixture was cooled on ice, acidified with acetic acid,
poured into cold water and extracted with dichloromethane. The
combined extracts were washed with water and concentrated to give

an oil. Trituration with hexane _ gave
2-(3,5-dichlorophenyl)-3-oxobutyronitrile as a colourless solid
(4.15g).

To a solition of the acyl acetonitrile (4.1g) in ether (100m1)
was added in portions an excess of a solution of diazomethane in
ether. After stirring for. 2 hours at room temperature the
solution was concentrated in vacuo to give the enol ether.

- To a stirred solution of NaOEt (from 0.72g sodium) in ethanol
(25m1) was added N-methylpiperazinoformamidine hydriodide
(7.29g). After 10 minutes a solution of the above enol ether in
ethanol (25m1) was added and then stirred and refluxed for 4.5
hours. After cooling the solvent was evaporated in vacuo and the
residue shaken with 2N NaOH (50m1). The solid was filtered off,
washed with water, dried in air and chromatographed (silica; 1:9
MeOH: CHC]3) to give the desired product as a colourless solid,
1.6g, mp. 164-166°C.

———
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fil.trate was concentrated and the residue was purified by
chromat ography on SiJerr], eluting wth 25 CHCl [err] to 4%
MeOH/ CHCl [err] to give the title conpound as
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Ex!gl‘ﬂ 37 -

pregaration'of 2,4-Diamino-5-(2,5-dichlorophenyl)-6-methylpyrimidine
This compound was made in an analogous manner to the compound of
gxample 6 from 2,5-dichlorobenzylalcohol (Lancaster Synthesis). Mp.
226-228°C: TLC (5102: CHC13/Me0H, 9:1) Rf = 0.24,

Exgh 38

p}egaration of 2.4-Diamino-5-(3.4-dichlorophenyl)-6~-triflucromethyl-
pyrimidine

This compound was made 1in an analogous manner to the compound of
gxample 4, from 3,4-dichlorophenylacetonitrile (Aldrich) mp.
252-254.5°C:  TLC ($i0,; methanol/chloroform, 1:9) Rf = 0.38.

Example 39

Preparation of 2.4-Diamino-5-(2,3-dichlorophenyl-4-nitrophenyl)-
pyrimidine - '
This compound was made 1in an analogous manner to the compound of
- Example 5 from 2,4-diamino-5-(2,3-dichlorophenyl)pyrimidine (Example
21). ~The reaction’ gave a mixture of the 4-nitro and 5-nitro
~ derivatives from which the title compound was separated by column
~ chromatography (SiOz, EtOAc), mp. 237-9°C. Also separated in this
manner was 2,4-diamino-5-(2,3-dichloro-5-nitrophenyl)pyrimidine, mp.
264-6°C.
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the free base, 0.89 g, np. 162-164[err]C
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gxample 40~ -

preparation of 2.4-Diamino-5-(2,4-dichlorophenyl)-6-(diethoxymethyl)
mmim’dine

This compound was prepared in a manner analogous to 2,4-diamino-5-(2,
3_dich1oropheny1)-6-(diethoxymethyl)pyrimidine (Example 18.1) from
2,4-dichlorophenylacetonitrile, mp. 225°C.

Exg]! 41
preparation of 2,4-Diamino-5-(3,5-dichlorophenyl)-6-methylpyrimidine

This compound was prepared in a manner analogous to the compound of
gxample 6 from 3,5-dichlorophenylacetonitrile  (Aldrich). mp.
242-244°C. ‘

Example 42

"preparation of 2,4—Digmjno-5— 2,3-dichlorophenyl)-6-trifluoromethy!l

pyrimidine N-oxide
This compound was made from the compound of Example 14 by reaction

- with MCPBA 1in CHC13 at room temperature. Mp. 275-278°C.

- Example 43

Preparation of 2 ,4-Diamino-5-(2,3-dichlorophenyl)-6-tribromomethyl
pyrimidine
This compound was prepared from the compound of Example 15 by reaction

'_with excess bromine and sodium acetate in acetic acid at refiux. The

title compound was separated from a mixture with the compound of
Example 75 by coloumn chromatography, mp. 210°C (dec).

THIS SHEET HAS BEEN
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Example 44

preparation of 2.4-Diamino-5- 2.4-gigh10rqphenv1)-G-methoxymethy1
E!;imidine

This compound was prepared in a manner analogous to Example 2, from
2,4-dichlorophenylacetonitrile, mp. 183-185°C. Single spot on TLC.

Example 45

preparation of 2.4-Diamino-5-(2,6-dichlorophenyl)-6-methylpyrimidine
This compound was prepared in a manner analogous to Example 6 from
2,6-dichlorophenylacetonitrile (Aldrich), mp. 250°C.

3

Example 46

Preparation of 2.4-Diamino-5-(2,4-dichlorophenyl)pyrimidine
-6-carboxaldehyde

This compound was made from the compound of Example 40 in an analogous
manner to the compound of Example 18.2, mp. >350°C.

Example 47

Preparation of 2 4-Diamino-5-(2, 3-dichloro-4-nitrophenyl)-6-methy]
pyrimidine
This compound was made from the compound of Example 15 in an analogous
manner to the compound of Example 39, mp. 265°C. Also obtained from
this reaction was 2,4-diamino-5(2,3-dichloro-5-nitrophenyl)-6-methy!
‘pyrimidine.

THIS SHEET HAS BEEN
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The free base (0.805 g) was then di ssol ved in et hanol

(35 mM) and cooled in an ice bath. Methanesul phonic

' methylpyrimidine

- 54 -
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xample 48

g;gggrétiO“ of 2,4-Diamino-5-(2.4-dich1orqphenvll:s-hygroxvimino

-

This compound was made from the compound of Example 46 by reaction
with hydroxylamine hydrochloride in ethanol, mp. 260-5°C.

Example 49

preparation of 2.4-Diamino-5-(2,4-dichlorophenyl)-6-hydroxymethy]l

pyrimidine
This compound was made from the compound of Example 46 in an analogous
manner to the compound in Example 18.3, mp. 169-171°c.

Example 50

Preparation of 2,4-Diamino-5-(2,3,4~trichlorophenyl)-6-methy]l
pyrimidine .

This compound was made from the compound of Examp]e 47 by reduction to
the amine (PtOz. H2, AcOH), formation of the diazonium salt (NaNOZ,
H2504), and reaction of th1s with CuC1 (as for Examp]e §7). Sublimes
at 275°C. Homogenous on TLC (methanol/chloroform, 1:9) Rf=0.36.

Example 51

2,4-Diamino-5-(2,6-dichlorophenyl)-6-methoxymethyl-pyrimidine
This compound was prepared in an analogous manner to the compound of

'Example 2 from 2,6-dichlorophenylacetonitrile (Aldrich), mp.

204-207°¢C.
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ackd (0.21 g) was added and the reaction was stirred | at room
tenperature for 2 howrs.—Fhe—solvent was 5 then evaporated and the
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g;gﬂéﬁézjon of _2,4-Diamino-5-(2.3,5-trichlorophenyl)-6-trichloro

gethy] pyrimidine
this compound was made from the compound of Example 6 by reacting with
jcs in AcOH at 100°C (AIBN as catalyst), mp. 226-227°C.

gxample 53

9.4-Diamino-5-(2,4-dichioropheny])-6-fluoromethylpyrimidine

1. = 2,4-Diamino-6-bromomethy1-5-(2 4-dichlorophenyl)pyrimidine

| 2,4-Diamino-6-benzyloxymethyl-5-(2,4-dichlorophenyl)pyrimidine
(Example 26) (6.5g) was dissolved in a 47% solution of
hydrobromic acid in acetic acid (75m1) and the mixture stirred
and heated at 100°C for 6 hours. After standing at room
temperature overnight the dihydrobromide salt was filtered off,
washed with ether and dried in vacuo, 6g. -
To a ‘stirred solution of the dihydrobromide salt (0.43g) in
dimethylsulphoxide (4ml1) was added dropwise a solution of sodium
bicarbonate (0.84g) in water (10ml). After 30 minutes the
precipitate was filtered off, washed with water then ether and

dried in vacuo, 0.26g, mp.>270°C (decomposes).

- 2. 2.4-Diamino-5-(2,4-dichlorophenyl)-6-fluoromethylpyrimidine
To a solution of 2,4-diamino-6-bromomethy1-5-(2,4-dichlorophenyl)
pyrimidine (1.04g) in tetramethylene sulphone (4.5m1) was added
cesium fluoride (1lg). The mixture was stirred and heated at
100°C for 4 hours, cooled, diluted with water and extracted with
chloroform. The combined extracts were washed with water, dried
(MgSO4) and concentrated in vacuo. The residue was
chromatographed (silica; 19:1:0.1 dichloromethane/methanol/
triethylamine) to give the title compound, which was
recrystallised from ethanol. 0.19g, mp. 210-211°C. ‘ﬁww“ﬂgjﬂq'
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ether, filtered, dissolved in cold water and ‘ freeze
dried to give the title salt as a pale green
143- 146[ err] C.

s . ot

S"?EL.T

solid, 0.98 g, np.
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EX!!" 54

preparation of  2.4-Diamino-5-[2-chloro-5-(N N-dimethylsulphamoyl)

ghengll-6-methy]gyrimidine

2,4-Diamino-5-(2-chloro-5-nitrophenyl)-6-methylpyrimidine

To a solution of 2,4-diamino-5-(2-chlorophenyl)-6-methy]l
pyrimidine (11.84g) (Example 22) in concentrated HyS0, (100m1),
was added potassium nitrate (5.1g). After stirring at room
temperature for 90 minutes, the solution was poured onto ice and
basified with 10N NaOH. The product was extracted with ethyl
acetate, bulked, dried (MgSO4) and evaporated, 13.9g, 236-240°C.

2,4-Diamino-5-(5-amino-2-chlorophenyl)-6-methylpyrimidine

A solution of 2,4-d§amino-5-(2Lch10r0~5-nitropheny1)-6-methy1
pyrimidine (13.9g) in acetic acid (500m1) was reduced under an
atmosphere of hydrogen in the presence of PtOZ* (0.28g). The
mixture was. filtered through hyflo and the filtrate was
concentrated. The residue was neutralised with saturated NaHC03
solution and the product was extracted with “ethyl* acetate,
bulked, dried (MgSO4) and evaporated. Chromatography on S1'02
gel, eluting with CHC]g to 40% MeOH/CHCI3, gave the desired
product, 6g, mp. 117-121°C.

2,4-Diamino-5-(2-chloro-5-N,N-dimethylsulphamoyiphenyl)-6-methyl

. pyrimidine

2,4-Diamino-5-(5-amino-2-chlorophenyl)-6-methylpyrimidine (0.25g)
was dissolved in water (0.8ml1) and concentrated HC1 (0.5m1). To
the cooled solution (below 10°C) was added a solution of sodium
nitrite (0.07g) 1in water {(0.5ml1). After stirring at room
temperature for 2 hours, the solution was cooled to 5°¢. Cupric
chloride (0.05g) and 5.14M SO in acetic acid (0.97m1) were added
and the reaction was stirred at 5°C overnight. The mixture was
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filtered and washed with water to give the sulphonyl _chloride,
0.23gf _ :
The sulphonyl chloride (0.16g) was dissolved in THF (2ml1) aqueous
dimethylamine (2m1) was added. After stirring overnight, the
solution was diluted with water, extracted with ethyl acetate,
bulked, dried (MgSO4) and evaporated. Chromatography on Sioz
gel, eluting with %% MeOH/CHC13, gave the desired product,
0.047g, mp. 283-285 Sc.

Example 55

preparation  of 42.4-Di§mino-(3,S:Qichlorgphenvl)-Bzmethgzxmgthvl
pyrimidine

This compound was prepared in an analogous manner to the compound in
Example 2 from 3,5-dichlorophenylacetonitrile, mp. 228-230°C.

" Example 56

Preparation of 2.4-Diamino-5-(2,3-dichlorophenyl)-6-hydroxypyrimidine

1. Ethyl-2-cvano-2-(2, 3- -dichlorophenyl)acetate

Sodium (1.2g) was added poTtlonw1se to ethanol (50m1) with
stirring. After the sodium had dissolved a solution of
2,4-dichlorophenylacetonitrile (9.4g) in diéthy]carbonate (25m1)
was added dropwise. The reaction mixture was heated until EtOH
distilled over. The rate of addition was controlled such that it
equalled the rate of distillation. After the completion of the
addition, the reaction mixture was heated and distilled for a’
further 4 hours. The cooled reaction mixture was partitioned
between water and EtOAc (300ml1 each). The organic layer was
dried and evaporated in vacuo and the residue _was purified by
flash column chromatography to give the title product. (5g, 39%).
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" 3.68(t,4H), 2.32(t,4H), 2.2(s,3H). In the foregoing, the
si gndl s have been abbrevi ated
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9. 2. 4-Diamino-5-(2,3-dichlorophenyl)-6-hydroxypyrimidine :
Sodium (1.2g, 0.052mol) was added in portions to absolute ethanol
(50m1) with stirring. After the sodium had dissolved guanidine
hydrochloride (3.69g, 0.039mo1) was added followed by
ethyl-2-cyano-2-(2,3-dichlorophenyl)acetate (59, 0.0195mo1). The
mixture was refluxed for 8 hours, EtOH was removed under reduced -
pressure and the residue was partitioned between EtOAc and water.
The EtOAc layer was extracted with 2N NaOH and the extract was
neutralised with 2N HC1 with cooling. The precipitated solid was
filtered and dried to give the title compound. (0.22g), mp.
275°C (decomp). Microanalysis: .

Calcd: for 0.25 hydrate: C, 43.56; H, 3.09; N, 20.33;
C, 43.76; H, 3.09; N, 20.03.

. Example 57

Synthesis of 2,4-Diamino-5-(2.4,5-trichlorophenyl)-6-methylpyrimidin

a. Preparation of 2-(2,4-dichlorophenyl)-3-oxo-butyronitrile

A solution of 2,4-dichlorophenylacetonitrile (30.00gms, 16lmmol)
(Aldrich) in dry ethyl acetate (36m1) was added dropwise to an
ethanolic solution of sodium ethoxide, prepared in situ from
sodium metal (4.90g, 213mmol1) and dry ethanol (60m1). This
reaction mixture was refluxed for two hours, allowed-to stand
overnight at room temperature and the ethanol was evaporated.
The yellow solid obtained was dissolved in water and the
resulting solution was extracted twice with ether. The aqueous
layer was chilled and acidified with hydrochloric acid. The
crude product was extracted with ether to give 23.31g of white
solid.
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15~ as follows: s = singlet; d = doublet; t = triplét; brs
= broad singlet. -
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p. Preparation of 2,4-diamino-5-(2,4-dichlorophenyl)-6-methyl

pyrimidine
A solution of crude 2-(2,4-dichlorophenyl)-3-oxo-butyronitrile
(23.24gs) in dry toluene (400m1) was refluxed with- ethylene
glycol (280m1) and p-toluenesulphonic acid (8.00g, 42mmol) for
four hours using a Dean and Stark trap. After coo]inﬁ, the

~ organic phase was washed with saturated NaHCO3, dried over MgSO4,
and the solvent evaporated to leave a solid (24.0gm).

Finely ground guanidine hydrochloride (19.1g, 200mmol) was added
to an ethanolic solution of sodium ethoxide, prepared in situ
from sodium metal (5.0g, 218mmol) in dry ethanol (500ml1). A
solution of the ketal (25.0g, 92mmol1) in dry ethanol (10ml1) was
added to the guanidine solution.” This mixture was refluxed for
two hours and allowed to stand overnight at room temperature.
The ethanol was evaporated and the crude product recrystallised
from hot acetone to give 17.23g of product, mp. 222- 222 5°¢C..

c. Preparation of 2,4-Diamino-5-(2,4-dichloro-5-nitrophenyl)-6-

methylpyrimidine
Finely ground potassium nitrate (6.5¢ 64mmol) was added . to a
solution of 2,4-diamino-5-(2,4~-dichlorophenyl)-6-methyl

pyrimidine (17.23g, 64mmol) in concentrated sulphuric acid

" (150m1). This mixture was stirred at room temperature for 90
minutes. The reaction mixture was then added to sodium
bicarbonate and ice. The product was extracted with ethyl
acetate. After the ethyl acetate was removed, a yellow solid was
obtained (30.86g). A portion of this crude product (7.0g) was
passed through a silica flash chromatography column and eluted
with ethyl acetate to give the pure product (4.81g).

-
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d. Preparation of 2,4-Diamino-5-(5-amino-2,4-dichlorophenyl)-6-
methylpyrimidine '
2,4-diamino-5-(2,4-dichloro-5-nitrophenyl)-6-methylpyrimidine
(4.80g, 15mmol) was dissolved in glacial acetic acid (18ml).
This solution and 10mg of Adam's catalyst was stirred under an
étmosphere of hydrogen at room temperature for 4 hours. The
catalyst was filtered off and the acetic acid was evaporated.
The colourless liquid obtained was dissolved in ethyl acetate and
washed 3 times with water. After evaporating the ethy1 .acetate,
a white solid was obtained (2.64g, Smmol).

e. Preparation of 2,4-Diamino-5-(2,4,5-trichlorophenyl)-6-methyl
pyrimidine
2,4-diamino-5-(5-amino- 2 4- d1chloropheny]) 6- methy]pyr1m1d1ne
(1.95g, 7mmo1) was dissolved 'in a mixture of concentrated
hydrochloric acid (3.6m1) and water (6m1). The temperature was
lowered to 10°C. A chilled aqueous solution (3.6ml1) of sodium
nitrite (0.50g, 7mmol) - was added dropwise, keeping the
temperature at 10°c. This mixture was stirred at room
temperature for 2 hours, then chilled before adding it dropwise
to a cold solution of cuprous chloride (1.7g, 17mmol) in
concentrated hydrochloric acid (50m1). A grey solid precipitated
which was filtered off and dried. This crude product (2.30g) was
dissolved in ethyl acetate and washed twice with ammonium
hydroxide solution and once with brine. After evaporating the
ethyl acetate an_off—ﬁhite solid was obtained (2.04g). After
recrystallisation from 10% methanol 1in chloroform the -pure
product was obtained (0.55g, 2mmol), mp. 262°C (dec).
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4- Am no- 2- (4- net hyl pi perazin-1-yl)-5-(2, 3, 5-

trichl orophenyl)pyrimdine was tested for its effect on
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Example
synthesis of 4-amino-2-{ethylamino)-5-{2,3 5-trichlorophenyl)
pyrimidine

To a solution of NaOEt (from 0.1g of sodium) in ethanol {10m1) was’
added ethylguanidine sulphate (1g) (Aldrich). After stirring for 10
minutes, the enol ether (Example 3.2) (0.486g) was added and the
mixture was stirred at reflux for 4 hours. The reaction was left
standing at room temperature overnight and then filtered. The
filtrate was concentrated and the residue Wwas purified by
chromatography on S102 gel, eluting with CHC] to give the desired
product, 0.11g, mp. 149-152°C.

Example 59

2,4-Diamino-5~-(2,4-dichlorophenyl)-6-cyanomethyl-pyrimidine -

This compound was prepared from 2,4-diamino-5-(2,4-dichlorophenyl)-6-
bromomethyl-pyrimidine (ExampTe 53) by reaction with sodium cyanide in
DMF at room temperature, mp. 249-251°C.

Example 60

2,4-Diamino-5-(2, 4-dichlorophenyl)-6-dimethylaminomethyl pyrimidine
This compound was prepared from 2,4- diamino-5- (2,4-dichlorophenyl)-6-
bromomethyl-pyrimidine (Example 53) by reaction with d1methy1am1ne in
ethanol at room temperature, mp. 170-172°C.

Example 61

'2.4-Diamino-5-(2.4ggich1orophenvl)-6-cvgnopvrimjdine
This compound was prepared from the compound of Example 48 by reaction
with trifluoroacetic anhydride in pyridine, mp. 249°C.

”’N___,..-.-—'Y
T ‘!i‘j Sl

REPLACE




* vekatrine-evoked rel ease of glutamate fromrat brain slices 25 accordi ng
to t-he protocol described in Epilepsia 27(5): 490- 497, 1986. The
protocol for testing for inhibition of
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gxample 6

2. 4-Diamino-5-(2-chloro-4-fluorophenyl)-6-methyipyrimidine |

This compound was prepared in an analogous manner to the compound of
gxample 15 from 2-chloro-4-fluorophenylacetonitrile, which was -itself
prepared from 2-ch1oro-4-f1uoroto]uene (Aldrich, mp. 238°c.

Example 63

2 4-Diamino-5-(3,4-dichlorophenyl)-6-methoxymethyl pyrimidine

This compound was prepared in an analogous manner to the compound of
gxample 2 from 3,4-dichlorophenylacetonitrile (Aldrich), mp.
204-206°C. ' ‘

Example 64

2 .4-Diamino-5-(2,3-dichlorophenyl)-6-ethylpyrimidine

This compound was prepared in an analogous manner to the compound of
Example 15 from ethyl propionate, mp. 228-230°C.

Example 65

2,4-Diamino-5-(2,4-difluorophenyl)-6-methylpyrimidine

This compound was prepared in an analogous manner to the compound of
Example 6 from 2,4-difluorophenylacetonitrile (Aldrich), mp.
291-296°C.
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Ex!!'l. 66

2 4-Diamino-5-(2-naphthyl)-6-methylpyrimidine
This compound was prepared in an analogous manner to the compound of
gxample 6 from 2-naphthylacetonitrile (Aldrich), mp. 221-222°C.

Example 67

2. 4-Diamino-5-(1-naphthyl}-6-methylpyrimidine

o SRS
This compound was prepared in an analogous manner to the compound of

Example 6 from 1- naphthylacetonitrile (Aldrich), mp. 224-225°C.

Example 68

2-Hydroxy-4-amino-5-(2,3-dichlorophenyl)pyrimidine :

This compound was prepared from the compound of Example 21 by reaction
with sodium nitrite in 1N H,S0, at reflux to give a mixture of the
title compound and the compound of Example 21B.d. The t1t1e compound
was separated by column chromatography, mp. 330- 334°C

Example 63

2-Amino-4-ethoxy-5-(2,4-dichlorophenyl)-6-methylthiopyrimidine
This compound was made from the compound of Example 32.4 by reaction
with methanethiol sodjum salt in ethanol, mp. 123-124°C.
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Example 70- -

2.4-Diamino-5-(2,3, 5-trichlorophenyl}-6-hydroxymethylpyrimidine
This compound was made from the compound of Example 2 by reaction with
" trimethylsilyl iodide in sulpholane at 80°C, wmp. 101-105°C.

Example 71

2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-fluoromethylpyrimidine

This compound was prepared in an analogous manner to the compound of
Example 18 from 2,4-diamino-5-(2,3 5-tr1ch1oropheny1) 6-hydroxymethyl-
pyrimidine, mp. 215- 217°c.

Example 72

2,4-Diamino-5-(2,4-dichlorophenyl)-6-carbamoylpyrimidine
This compound was prepared from the compound of Example 61 by reaction
with concentrated sulphuric acid at room temperature, mp. 298-299°C.

Example 73

2.4-Diamino-5-(2,4-dichlorophenyl)pyrimidine-6~carboxylic acid
This compound was prepared from the compound of Example 46 reaction
with potassium permanganate, mp. 227 °c.

Example 74

Ethyl-2,4-diamino-5-(2, 4-dichlorophenyl)pyrimidine-6-carboxylate

This compound was prepared from the compound of Example 73 by
refluxing in ethanol in the presence of concentrated, sulphuric acid,
mp. 177.5°C.
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Ex!!"! 75-. .

2.4-Diamino-5-(2,3~dichlorophenyl)-6-dibromomethylpyrimidine
This compound was prepared from the compound of Example 15 by reaction

with 2 eq NBS in CCl, and AIBN as initiator. The title compound was

separated from a mixture with-the compound of Example 43 by column’

chromatography, mp. 270°C (dec).

gxample 76

2-Dimethylamino-4-amino-5-(2.4-dichlorophenyl)pyrimidine
This compound was prepared in an analogous manner to the compound of
Example 10 from 2,4-dichlorophenylacetonitrile (Aldrich), mp. 151°C.

1

Example 77

2- D1methv]am1no-4-am1no-5 (3,4-dic h10roghengl2-6-methy]gyr1m1d1ne

This compound was made in an analogous manner to the compound of
Example 13 from 3,4-dichlorophenylacetonitrile. i

Examplie 78

2-N-Piperidyl-4-amino-5(2,4~-dichlorophenyl)pyrimidine

This compound was prepared in an analogous manner to the compound of
Example . 76 from 1-piperidinecarboxamidine sulphate (Bader), mp.
169°C.
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veratrine-evoked rel ease of glutamate and (b) of DHFR 5 enzyne activity.

REPLACEMENT SHEET
- 66 -

25 FEB 1997

gxample 79- -
9.Methylamino-4-amino-5-(2,3,5-trichlorophenyl)pyrimidine

This compound was prepared in an analogous manner to the compound of
Examp]e 58 from 1-methyl- guan1d1ne hydrochloride (Aldrich), mp.

155- -157°C.

Example 80

2,4-Diamino-5-(g:ch1oro-5-bromoghénv1)-G-Eethvlpvrimigigg

This compound was prepared in a similar manner to the compound of
gxample 54 by reaction of the d1azon1um salt with cuprous bromide,
mp. 212-216°C.

Example 81

2. 4-Diamino-5-(2-chloro-5-iodopheny])-6-methylpyrimidine

This compound was prepared in a similar manner to the compound of
Example 54 by reaction of the diazonium salt with potassium jodide,
mp. 232-234°C. o

Example 82

2,4-Diamino-5-{2-chloro-5-cyanophenyl)-6-methylpyrimidine

This compound was prepared in a similar manner to the compound of
Example 54 by reaction of the diazonijum salt with cuprous cyanide,
mp. 239-241°C.
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This compound was prepared in a similar manner to the compound of
gxample 54 by way of the diazonium tetrafluoroborate salt, mp.
195-197°C.

Example 84

2,4-Diamino-5-{2-chloro-5-methylthiophenyl)-6-methylpyrimidine
This compound was prepared in a similar manner to the compound of
gxample 54 by reaction of the diazonium salt with methanethiol 1n the

presence of copper powder, mp. 194- 198°c.

Example 85

2-Amino-4,6-di(methylthio)-5-(2.4-dichlorophenyl)pyrimidine

This compound was prepared from the compound of Example 32.4 by

reaction with methanethiol sodium salt in methanol in the presence of

tris[2-(2-methoxyethoxy)ethyl]amine and  copper powder, mp.
. 164-165°C.

. Example

2.4-Diamino-5-(2-chloro-5-methanesulphonylaminophenyl)-6-methy]l
pyrimidine

This compound was prepared from 2,4-diamino-5-(2-chloro-5-aminophenyl)
~6-methylpyrimidine from Example 54 by reaction with
methanesulphonylchloride in pyridine, mp. 234-240°C.
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. prample 87

'2 4-Diamino-5-(2,3-dichlorophenyl)-1-methylpyrimidinium iodide

: This compound was prepared from the compound of Example 21 and methyl
jodide, mp. 280-284°C. .

Example 88

2-Amino-4-methylamino-5-(2, 3-dichlorophenyl)pyrimidine
This compound was prepared in an analogous manner to the compound of
gxample 21B.g by reaction with methylamine in ethanol, mp. 233-237°C.

Example 89

2-Amino-4-dimethylamino-5-(2,3-dichlorophenyl)pyrimidine hydrochloride
This compound was prepared in an analogous manner to the compound of
Example 21B.g by reaction with dimethylamine in ethanol and subsequent
conversion to the hydroch]or1de salt, mp. 295-300 °c.

Exampie 90

2-Amino-4-chloro-5-(2,4-dichlorophenyl)pyrimidine
The compound was prepared in an analogous manner to he compound of
Example 21B.f. from 5-(2,4-dichlorophenyl)isocytosine, mp. 215-216°C.

Example 91

2-Amino-4-methylamino-5-(2,4-dichlorophenyl)pyrimidine
This compound was prepared from the compound of Example 90 by reaction
with methylamine in ethanol, mp. 189-90°C.
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This compound was prepared from the compound of Example 90 by reaction
with dimethylamine in ethanol and subsequent conversion to the
hydrochloride salt, mp. 297-301°C. |

gxample 93

o_Amino-4-piperidino-5-(2,4-dichlorophenyl)pyrimidine hydrochloride
This compound was prepared from the compound of Example 80 by reaction
with piperidine in. ethanol and subsequent conversation to the
hydrochloride salt, mp. 303°C (dec).
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tri chl orophenyl ) pyrim dine was dissolved in sterile wat er ' for
i nj ection.
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prefefred among the compounds of formula (I) are the pyrimidines
of the foregoing Examples 1,2,3,4,14 and 16, together with salts (in
particu’lar, pharmaceutically acceptable salts) thereof; these bases

have.the following respective two-dimensional structures.

/N\lruun M
XN

Example 1
MeQ N l NHZ ..
Example 2 c1 N
a1 W2
C1
(\N,Me
N N\)
=z \,r
=~ N
Example 3 o a
' NH2

al

—_—

_
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"20 “In the fol | owi ng Pharmaceutical Fornul ation Exanples B to D, the

active conpound nmay be 4-am no-2-(4-net hyl pi perazi n-
1-yl)-5-(2,3,5-trichl orophenyl)pyrimdine or a

=71 -

2
Example 4
NHZ
Example 14 ' , ¢l
NH2
. MeO NH,
Example 16
- a M
-
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TABLE OF H NMR DATA (5)

EXAMPLE NO.  SOLVENT ASSIGNNENT

coc, 7.56(d,14), 7.18(d,1H), 4.65-4.50
(br.s,2H), 3.88(t,4H), 2.5(t,4H),
2.36(s,3H) .

9 DMS0-d 3.06(s,3H,-0Me), 3.8(d,1H,J12.5Hz,

~CH,0Me), 3.9(d,1H,J12.5Hz,~CH,0Me),

5.98(br.s,2H,-NH2), 6.1(br.s,2H,-NH2),
v 7.32(d,1H,J2.5Hz,6'-H), 7.78(d,1H,

J2.5Hz,4'-H) |

3 DMSO—d6 7.8(d,14), 7.65(s,1H), 7.36(d,1H),
6.33-6.23(brs,2H), 3.68(t,4H),
2.32(t,4H), 2.2(s,3H)

4 _ DMSO-'-d6 6.40(s,2H), 6.55(s,2H), 7.35(s,1H),
7.80(s,1H)
5 ) DMSO-d6 8.6(s,1H), 7.49(s,1H), 6.4-6.3(br.s,2H),

6.25-6.15(br.s,2H)

6 DMSO-d, 1.70(s,3H), 5.75(s,2H), 5.90(s,2H),
7.30(s,1H), 7.75(s,1H)

7 CDC]3 7.55(d,1H), 7.18(d,1H), 4.75-4.58
' (br.s,2H), 3.9-3.7(m,8H)
8 CDC13 7.55(d,1H), 7.18(d,1H), 4.56-4.50

(br.s,2H), 3.2(s,6H)
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9 DMSO-d, 7.79(d,1H), 7.67(s,1H), 7.36(d,1H),

6.47-6.27(br.s,2H), 3.72-3.57(m,8H)

10 , DMSO-dG 7.78(d,1H), 7.64(s,1H), 7.35(d,1H),
3.08(s,6H)
11 CDCI3 7.51(d,1H), 7.17(d,1H), 4.40-4.22

(br.s,2H), 3.82(t,4H), 2.48(t,4H),
2.34(s,3H), 2.0(s,3H)

12 ' DMS0-d, 8.28(s,1H), 6.18-6.04(br.d,4H),
2.1(s,3H)
13 cDCl, 7.51(d,1H), 7.18(d,1H), 4.36-4.22

* (br.s,2H), 3.16(s,6H), 2.0(s,3H)

14 DMSO d¢ 6.10(s,2H), 6.45(s,2H), 7.15(d,1H),
7.30(t,1H), 7.55(d,1H)

15 DMSO-d¢ 1.70(s,3H), 5.60(s,2H), 5.80(s,2H),
7.15(d,1H), 7.30(t,1H), 7.55(d-1H)

16 DMSO-d6 3.04(5,3H,-0Me),3.76(d,1H,J12Hz,-CﬁQOMe)
3.85(d,1H,J12Hz,-0Cﬂ20Me), 5.84
(br.s,ZH,-NHZ), 6.05(br.s,2H,-NH2),
7.22(dd,1H,J7.5,1.5Hz,6'-H), 7.38
(dd,1H,J7.5Hz,5'-H), 7.6(dd,1H,J7.5,

1.5Hz,4'-H)
17 DMSO-d6 7.3-8.0(m,8H), 6.0-6.1(br.s,2H),
5.2-5.4(br.s,2H)
18 DMSO-d, 4.75(2xdd, 2H, J47,15Hz ,~CH,F ),
5.95(br.s,2H,-NH2), 6.15(pr.s,2H,-NH2).
] 7.25(dd,1H,J7.5, 1.0Hz,6'-H), 7.39
This Sheet Has Been Replaced .
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(dd,1H,J7.5Hz), 7.64(dd,1H, J7.5, 1.0Hz)

19 DMSO-d6 4.43(d,1H,J11Hz), 4.53(d,1H,J11Hz),

- 5.95(br.s,2H), 6.12(br.s,2H),
6.7(m,2H), 6.85(dd,1H,J7Hz),
7.1-7.4(m,4H), 7.55(dd,1H,J37,1Hz).

20 DMSO-ds 4.4(d,1H,J12Hz,-Cﬂ20Ph), 4.52(d,1H,
J12Hz, -CﬂZOPh), 5.92(br.s,2H,-NH2),
6.12(br.s,2H, -NHZ); 6.69(dd,1H,J7.5,
1.0Hz,6'~H), 6.85(dd,1H,J7.5Hz,5'-H),
7.10-7.35 (m,5H,-0Ph), 7.55(dd,1H,J7.5,
1.0Hz,4'-H)

21 DMS0-d, '7.52(s,1H), 7.15-7.75(m,3H),
6.02(br.sy4H,2x-NH2)

25 DMSO-d, 6.07(s,2H), 6.25(s,2H), 7.25(d,1H),
7.45(d,1H), 7.63(s,1H)

26 nMso'-d6 3.88(d,1H,J11Hz), 4.0(d,1H,J11Hz),
| 4.3(s,2H), 5.9(br.s,2H), 6.1(br.s,2H),
7.05-7.2(m,2H), 7.2-7.35(m,4H),
7.4(dd,1H,38,2.5Hz), 7.62(d,1H,J2.5Hz)

28 DMSO-d 6.25(s,24), 6.50(s,2H), 7.30(s,1H),
7.40(d,1H), 7.50(d,1H)

29 - DMSO-dg 5.85(s,2H), 6.1(s,2H), 7.25(s,1H),
7.45(s,1H), 7.7(s,1H)

30 cocly 7.53-7.12(m,4H), 4.48-4.30(br.s,2H),

' 3.81(t,4H), 2.46(t,4H), 2.33(s,3H),
2.03(s,3H)
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32 - - CDC]3 7.38(d,1H), 7.2(dd,1H), 7.08(d;1H),
~ 8.2(br.s,2H)

33 DMSO-d 7.7(d,1H), 7.48(dd,1H), 7.29(d,1H),
6.45(br.s,2H), 6.2(br.s,2H)

34 - CDC13 7.5(d,1H), 7.35(dd,1H), 7.18(d,1H),
5.25(br.s,2H), 2.44(s,3H)

35 CDC'I3 7.52(d,1H), 7.32(dd,1H), 7.21(d,1H),
5.08(br.s,2H), 4.66(br.s,2H), 2.42(s,3H)

36 DMSO-d, 1.9(s,3H,6-CHy), 2.2(s,3H,N-Me),
2.25-2.40(m,44,-N N-), 3.55-3.75
(m,4H,-N N-), 5.85(2H,br.s;-NH2),
7.2(d,2H,J1.5Hz,2"' ,6'-H), 7.52(dd,1H,
J1.5Hz,4'-H)
56 ' DMSO-d, 7.58(dd,1H), 7.45(dd,1H), 7.35(d,1H),
7.24(br.s,1H), 3.35(br.s,2H),
.3.96(br.s,2H)

57 DMSO-dg " 1.8(s,3H), 5.8(s,2H), 5.95(s,2H),
- -+ 7.53(s,1H), 7.92(s,1H)

58 DMSO-d 7.78(d,1H), 7.59(s,1H), 7.36(d,1H),
6.60-6.47(br.t,1H), 6.25-6.03(br.s,2H),
3.25(q,24), 1.1(t,3H)

In the foregoing, the signals have been abbreviated as follows:

s = singlet;. d = doublet; dd = doublet of doublets; t = triplet; g
= quadruplet; m = multiplet; br.s = broad singlet; br.t = broad
‘triplet.
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iphibition of Glutamate release and Inhibition of Rat Ljver DHFR
compounds of Formula (1) were tested for their effect on veratrine-

evyo

protocol described in Epilepsia 27(5): 490-497,

1986.

ked release of glutamate from rat brain slices according to the
The protocol

for testing for inhibition of DHFR activity was a modification of that :
set out in Biochemical Pharmacology Vo1.20 pp 561-574, 1971.

The results are given in Table 1, the ICg, being the concentration of

compound to cause 50% inhibition of (a) veratrine-evoked reIease of

glutamate and (b) of DHFR enzyme activity.

Compound
of
Example No.

W O ~N Oy O B W N

e
LW N = O

TABLE 1
Ics‘o(}‘")

Glutamate Release

(P95 limits)

 IC5o(uN)

Rat Liver DHFR
(P95 limits)

1.18 (0.50-2.60)
0.56 (0.23-1.37)
2.15 (0.90-5.10)

0.33 (0.196-0.566).

3.50 (1.10-10.40)
0.70 (0.40-1.50)
<10.00

<10.00

<10.00

<10.00

4.80 (2.30-10.20)
<10.00

<10

>100

33 (27.00-40.00)

>100
>30<100

€a.100

0.51 (0.36-0.73)
>10.0

>10.0

>100.00

>100.00

>100.00

>100.00

>100.00
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'(b) *Lactose B.P. i o

Sodi um Starch d ycol ate 25 5 (d) Magnesi um
Stearate 2 T SHEET
- 77 - : [ 7 § RER 1997
. |
14 3.1 (2.1-4.6) >100.00 o
15 - 2.7 (1.0-7.2) 8.7 (5.2-14.7)
16 3.2 (1.7-6.1) >100
17 2.4 (1.00-5.80) 4.9 (3.90-6.20)
18 <10.00 €a.100
19 2.6 (0.80-8.50) >100.00
20 4.2 (1.20-15.30) 17.50(9.80-31.40)
21 11.5 (4.80-27.60) 16.01(12.05-21.282)
22 _ 2.80 (0.80-9.80) 23.800(9.00-61.00)
23 8.70 (2.60-29.10) 20.940(9.00-61.00)
24 2.10 (0.90-4.80) 15.10(11.00-20.70)
25 4.10 (1.10-15.50) >100.00
26 | €a.3.00 . ¢10.00
27 €a.10.00 >100.00
28 4.6(1.60-13.30) 46.10(14:30-148.90)
29  -1.57(0.94-2.62) 0.53(0.348-0.812)
This Sheet Has Been Replaced
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ToxicologiZal Example

The compound of Exémp]e 1 has been administered intravenously to groups
of six male and six female Wistar rats once daily at dose levels of upto

15mg/kg/day. The no observsed effect dose was 2.5mg/kg/day.

The compound of Example’ 2, has been tested in both rats and dogs. In
rats the no observed effect dose was 2.5mg/kg/day and in dogs, the no
observed effect dose was 14mg/kg/day.’

p} — —————

Pharmaceutical Formulation Example . eet Has Been Replaced

i

Tablet:
INGREDIENT

A: Compound of Example 1 - 150 mg )
Lactose = 200 mg )
Maize Starch 50 mg )
Polyvinylpyrrolidone 4 mg )
Magnesium Stearate 4 mg )

) = contents per tablet.

The drug was mixed with the lactose and starch and granulated with a

solution of the polyvinylpyrrolidone in water. The resultant granules

'Ix-HS ST e { E*AS BEEN
REPLACED
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were dried, mixed with magnesium stearate and compressed to give

tablets. -
This Sheet Has Been Replaced

The salt of the compound of Formula I was dissolved in sterile

B:  INJECTION (I)

water for injection.

INTRAVENOUS INJECTION FORMULATION (II)

Active ingredient 0.20g

Sterile, pyrogen-free phosphate buffer (pH9.0) to 10ml

The compound of Example I as a salt is dissolved din most of the
phosphate buffer at 35-40°C, then made up to volume and filtered
through a sterile micropore filter into sterile 10ml glass vials

(Type 1) which are sealed with sterile closures and overseals.

In the following Examples, the active compound maybe any compound of

formula (I) or pharmaceutically acceptable salt thereof.

C: Capsule formulations

~Capsule Formulation A

Formulation A may be prepared by admixing the ingredients and filling

two-part hard gelatin capsules with the resulting mixture.

rer s rrImA

IAS BEEN
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Capsul es may be prepared by nelting the Macroge 4000 BP
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mg/capsule A
(a) Active ingredient | 250 i
(b) Lactose B.P. 143
(c) Sodium Starch Glycollate 25
(d) Magnesium Stearate _ _2
| | | 420
Capsule Formulation B
mg/capsule
(a) Active ingredient 250
(b) Macrogel 4000 BP 350
| 600

Capsules may be prepared by melting the Macrogel 4000 BP, dispersing the
active ingredient in the melt, and filling two-part hard gelatin

capsules therewith.

Capsule Formulation B (Controlled release capsule)

mg/capsule

(a) Active ingredient 250 '
(b) Microcrystalline Cellulose 125
(c) Lactose BP _ 125
(d) Ethyl Cellulose 13

| 513 .

The controlled-release capsule formulation may be prepared by extruding

mixed ingredients (a) to (c) using an extruder, then spheronising and

e e e
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THIS D

‘r’-‘;LrL; ABNEH



15 dispersing the active ingredient in the nelt, and filling fwo-part

hard gel atin capsules therew th. REPLACEMENT SHEET

25 FEB 1997

- 81 -

drying the extrudate. The dried pellets are coated with ethyl cellulose
(d) as a controlled-release membrane and filled into two-part hard

gelatin capsules.

Syrup formulation

Activé ingredient 0.2500 g

. . This S
Sorbitol Solution is Sheet Has Been Repla

LT ——

Sodium Benzoate 0.0050 g
Flavour 0.0125 ml
Purified Water q.s. to 5.0 ml

The sodium benzoate is dissolved in a portion of the purified water and
the sorbitol solution added. The active ingredient is added and
dissolved. The resh]ting solution is mixed with the glycerol and then

made up to the required volume with the pﬁrified water.

Suppository formulation

mg/suppository

Active ingredient (63um)* 250
Hard Fat, BP (Witepsol H15 - Dynamit Nobel) 1770
2020

~* The active ingredient is used as a powder wherein at least 90% of the

particles are of 63um diameter or less.

- ¢t HAS BEEN
REPLACED
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One-fifth of the Witepsol H15 is melted in a steam-jacketed pan at 45°C

" maximum. The active ingredient is sifted through a 200um sieve and
added to the molten base with mixing, using a Silverson fitted with a
cutting head, until a smooth dispersion is achieved. Maintaining the
mixture at 45°C, the remaining Witepsol H15 is added to the suspension
which.is stirred to ensure a homogenous mix. The entire suspension is
then passed through a 250um stainless steel screen and, with. continuous
stirring, allowed to cool to 40°c. At a temperature of 38-40°C, 2.02g
aliquots of the mixture are filled into suitable plastic moulds and the

suppositories allowed to cool to room temperature.

Al
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1. A process for the preparation of a compound of formula I or an acid
salt thereof

wherein in formula I

R1 and R2 are the same or different and are selected from hydrogen,
halo, hydroxy, alkoxy, alkyl, alkylthio and a group NR1 1 where Rl
and Rll are the same or different and are selected from hydrogen,
alkyl; aryl and arylalkyl or together with the nitrogen atom to which
they are attached form a cyclic ring optionally substituted with one
or more alkyl groups and optionally containing a further heteroatom;
R3 is hydrogen, alkyl optionally substituted by one or more halo
radicals, or is amino, alkylamino, dialkylamino, cyano, nitro, halo,
carbamoy], hydroxy; carboxy, alkoxy, alkylthio, alkylthioalkyl,
S(O)na1ky1, di(alkyloxy)alkyl, -C(R):NOH or -COR or -COR wherein R is
hydrogen or alkyl, or a group CHZX where X is hydroxy, alkoxy,
aryloxy, arylalkyloxy, halo, cyano, NRlR11 wherein R1 and R11 are as
defined above, S({0) p-3lkyl where n is 1 or 2,"or SOZN(RHI)2 where
rlll is selected from hydrogen and alkyl;

_each of R, to R8 are the same or different and each is selected from
hydrogen, halo, alkyl, perhaloalkyl, cyano, carbamoyl, carboxy, COR,
nitro; am1no, a]ky]su1phony]am1no alkoxy, S(0) p-a1kyl where n is 1 or
2, or SOZN(R )2, or —mm8———

e
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R4 and R5 or R5 and R6 together are the group -CH=CH-CH=CH- or the
group -CHZ-CHZ-CHZ-CHZ- in which case both R7 and R8 are hydrogen;
and optionally one of the nitrogen atoms in the pyrimidine ring may be
N alkylated or optionally may be an M oxide;
the foregoing alkyl groups or moieties of alkyl-containing groups
having from 1 to 6 carbon atoms, and the aryl groups or aryl moieties
of aryl-containing groups having 6 or 10 carbon atoms, “with the
proviso that at Tleast one of Ry to Rg is other than hydrogen, and
further with the proviso that when Ry and R, are both amino or when Ry
is hydroxy and R2 is amino, and R3 is alkyl or hydrogen and R7 is
hydrogen, then Ry and R5 are both halo; the method comprising the
: react1on of a compound of formula II

Re
R 2
S L © 2 R ¢
R K
R v

U

whefein R3 to R8 ‘are as hereinbefore defined, L is a leaving group,
and Y is cyano or carboxy, carbonyl, or alkoxycarbonyl
_ with a compound of formyla III
N '
' i\ ITI
-'¥42 N—C -5.521
" wherein Ry is as hereindefined, énd isolating the compound of Formula
I as the free base or an acid addition salt thereof, and optionally
converting the base into an acid additjon salt thereof or into another
acid additijon salt, or into another compound of Formula I or an acid
. addition salt thereof. |

2. A process for producing a compouﬁd of formula I as defined in claim 1
comprising reacting a compound of formula V

—_—

Wi
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wherein Y and R3 are as hereinbefore def1ned and R10 and R11 are
alkyl, or collectively form a group (CRZ) where' n is 2 to 4 and R is
H or g]kyl, with a compound of formula III.

N -
W Al 11

wherein Ry is as hereindefined, and isolating the compound of Formula
I as the free base or an acid addition salt thereof, and optionally
converting the base into an acid addition salt thereof or into another
acid addition salt, or into another compound of Formula I or an acid
addition salt thereof. |

A process as claimed in claims 1 or 2 wherein Ri to R and R8 are as
defined in claim 1 and R, is halo, alkyl, perhaloalkyl, cyano, nitro,
amino, alkylthio, S(0) -a]ky] where n is 1 or 2, SOZN(R 11)2 where
R111 is hydrogen or a]ky] - "

A process as claimed in claim 1 or 2 wherein R1 is morpholino,
piperazinyl, N-alkylpiperazinyl, N,N-dialkylamino, N-alkylamino, or
alkylthio, and R2 to R8 are as defined in claim 1.

A process as claimed in claim 1 or 2 where R, and R, are as defined in
claim 1 and Ry is alkoxy, alkylthio, or alkyl substituted by one or
~more halo radicals, or is a group CHZX where X is alkylthio, aryloxy,
arylalkyloxy, alkyloxy or hydroxy; .

Ry to R6 are the same or different and are each selected from
hydrogen, halo, perhaloalkyl, cyano, nitro, amino or alkylthio;

i T HA

\ N
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Ry is ha]o alkyl, perhaloalkyl, cyano, nitro, amino, or a group .
SOZN(R )2 wherein R is alkyl; and '
R8 is hydrogen or halo.

A process as claimed in claim 1 or 2 wherein Ry and R, and Ry to Rg
are as defined in claim 1 and R3 is alkoxy, aryloxy, arylalkyloxy or
alkylthio.

A process as claimed in «claim 1 or 2 for producing
4-Amino-2-(4-methy1piperazin-l-y1)-5-(2,3,5-trichloroph¢ny1)-6-_
trifluoromethylpyrimidine or acid addition salt thereof.

A process as claimed in <claim 1 or 2 for producing
2,4-Diamino-5-(2,3,5~-trichlorophenyl)-6-methoxymethylpyrimidine or
acid addition salt.

A process as claimed in claim 1 or 2 for producing
4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichlorophenyl)
pyrimidine or acid addition salt.

A process - as claimed 1in «claim 1 or 2 for producing
2,4-Diamino-5-(2,3,5-trich10ropheny1)-6-trif1uoromethy]pyrimidine or
acid addition salt.

A process as claimed in claim 1 or 2 for producing any one of the
following : compéunds:-
2,4-Diamino-5-(4-nitro-2,3,5-trichlorophenyl)pyrimidine
2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-methylpyrimidine
4-Amino-2-N-morpholino-5-(2,3,5-trichlordphenyl)-6-trifluoro-
methylpyrimidine

4-Amino-2-N _J__d1methy1am1no 5-(2,3,5-trichloropheny1)-6-

_trifluoromethylpyrimidine

4-Amino-2-morpholino-N-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-2-N,N~dimethylamino-5-(2,3,5-trichlorophenyl)pyrimidine

This Sheet Has Been Rep R
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4-Amino-6-methyl-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichloro-
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phenyl)pyrimidine
2,4-Diamino-5-(2,3-dichlorophenyl)-6-trifluoromethylpyrimidine
2,4-Diamino-5-(2,3-dichlorophenyl)-6-methylpyrimidine ~
2,4-Diamino-5-(2,3-dichlorophenyl)-6-methoxymethylpyrimidine
2,4-Diamino-5-(2,4-dichloropheny1)-6-trifluoromethylpyrimidine
6-Benzyloxymethy1-2,4-diamino-5-(2,4-dichlorophenyl)pyrimidine
'2-N-methylpiperazinyl-4-amino-5-(2,4-dichlorophenyl)pyrimidine
2,4-Diamino-5-(2,5-dichloropheny1)-6-trifluoromethylpyrimidine
2,4-Diamino-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-5-(3,5-dichloropheny1)-6-methyl-2-(4-methylpiperazin-1-
yl)pyrimidine
4-Amino-2-N-ethylamino-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-2-N-methylamino-5-(2,3,5-trichloropheny1)pyrimidine
or acid addition salt thereof.

3

12. A process as claimed in any one of claims 1 to 11, said process being
carried out at elevated temperature in a non-aqueous solvent.

13. A proces§ as claimed in any one of claims 1 to 12 wherein the reaction
takes place under reflux.

14. A process as claimed in claim 12 wherein the solvent is an alkanol.

15. A process as claimed in claims 12 or 14 wherein the solvent is
ethanol.

16. A process for manufacturing a pharmaceutical formulation comprising
' mixing a compound of formula I as defined in any one of c1a1ms 1, 3 to
11, with a pharmaceut1ca]]y acceptable excipient. '

Tfus Sheet Has Been Replaced
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Use of a compound of Formula I or an acid addition sa]t thereof in the
manufacture of a medicament for treating or preventing CNS disorders

or diseases of a mammal, wherein

This:Sheet Has Been Rep
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R1 and R2 are the same or different and are selected from hydrogen,
| 1

in Formula I,

halo, hydroxy, alkoxy, alkyl, alkylthio and a group NR1 11 where R

and R11

are the same or different and are selected from hydrogen,
alkyl, aryl and arylalkyl or together with the nitrogen atom to which
they are attached form a cyclic ring optionally substituted with one
or more alkyl groups and optionally containing a further heteroatom;

Ry is hydrogen, alkyl optionally substituted by one or more halo
radicals, or is amino, alkylamino, dialkylamino, cyano, nitro, halo,

carbamoyl, hydroxy, carboxy, alkoxy, alkylthio, alkylthioalkyl,

.S(O)nalky1, di(alkyloxy)alkyl, -C(R):NOH or -COR or -COZR wherein R is

hydrogen or alkyl, or a group CHZX where X 1is hydroxy, alkoxy,

ary]oxy; arylalkyloxy, halo, cyano -NRlR11 wherein R1

and R11 are as




“Co Syrup formul ation Active ingredient

0.2500 g
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defined above, S(O)n-alkyl where n is lor 2, or SOZN(RIH)2 where
R111 is selected from hydrogen and alkyl;

each of Ry to R8 are the same or different and each is selected from
hydrogen, halé, alkyl, perhaloalkyl, cyano, carbamoyl, carboxy, COR,
nitro, amino, alkylsulphonylamino, alkoxy, S(O)n-é1ky] where n is 1 or
2, or SOZN(Rlll)Z; or

R4 and Rg or R5 and R6 together are the group -CH=CH-CH=CH- or the
group -CHZ—CHZ-CHZ-CHZ- in which case both R, énd Rg are hydrogen;

and optionally one of the nitrogen atoms in the pyrimidine ring may be

N alkylated or optionally may be an N oxide;

the foregoing alkyl groups or moieties of alkyl-containing groups
having from 1 to 6 carbon atoms, and the aryl groups or aryl moieties

of aryl-containing groups having 6 or 10 carbon atoms;

Use of a compound as claimed in claim 1 wherein one of R1 and R2 is
amino, and the other -is selected from amino, hydroxy, halo,

morpholino, piperazinyl, N-alkylipiperazinyl, N.N-dialkylamino,

N-alkylamino or alkylthio;

R3 is alkyl optionally substituted by one or more halo radica]s; or is
alkyl, alkylthio, hydrogen, hydroxy, alkoxy, halo, carboxy, carbamoyl,
or a group CH2X where X is hydroxy, phenoxy, benzyloxy, alkoxy or
alkylthio; '

one of Ry and Rg is halo and the other is selected from halo or

hydrogen;

R6 is halo, hydrogen} nitro or amino;

R7 is hydrogen, halo, cyano, alkylthio, SOZN(RIII)Z, alkyl, nitro,

amino or methanesulphonamido: |
P mido; and This Sheet Has Been Replaced
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Rg is hydrogen or halo.

Use of a compound as claimed in claims 1 or 2 wherein R1 is hydroxy,

amino, N-alkylamino, N,N-dialkylamino, morpholino, piperazinyl,

N-alkylpiperazinyl.

Use of a compound as claimed in any one of claims 1 to 3 wherein R2 is

chloro, amino, N,N-dialkylamino, or piperidino.

Use of a compound as claimed in any one of claims 1 to 4 wherein R3 is
hydrogen, alkyl, methoxymethyl, trifluoromethyl, benzyloxymethyl,
phenoxymethyl or methylthiomethyl.

Use of a compound as claimed in claims 1 or 2 wherein one .of Ry and R,
is amino and the other 1is amino, piperaiinyl or N-methylpiperazinyl,

dialkylamino and

ol

: R3 is hydrogen, methyl, frif]uoromethyl or methoxymethyl.

Use of a compound as claimed in claim 1 wherein R1 is selected from

amino, piperazinyl, N-methylpiperazinyl, N-morpholino,

N,N-dimethylamino, and N-ethylamino;

R2 is amino;

Ry is selected from trifluoromethyl, hydrogen, methyl,

- benzyloxymethyl, methoxymethyl and methylthiomethyl;

-R4 is chloro; and

at least one of R5, R6 and R7 is chloro, and the remadinder are

selected from hydrogen, chloro and nitro; and T
This Sheet Hag Been
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R8 is hydrogen
or Ry and Rg are both hydrogen, Rszand R7 are both chloro and R6 is

selected from hydrogen, chloro and nitro.

8. Use of a compound of Formula I or an acid addition salt thereof as
défined in claim 1 in the manufacture of a medicament for treating or
preventing CNS disorders or diseases of a mammal wherein R, to Rg are
as defined in claim 1 with the proviso that when
R7 is halo, then |

- R4 is hydrogen, perhaloalkyl, methyl or methoxymethyl and/or
Rg is nitro and/or ) —
Ry is N-alkylpiperazinyl, morpholino, N,N-dimethylamino, piperazinyl
or N-ethylamino;
or with the proviso that when .
Rg is chloro thén -
R4 is halo, and R3 is hydrogen, perhaloalkyl, methoxymethyl, methyl or
halo and/or R1 is N-methylpiperazinyl, piperazinyl, morpho]fno or N,N-

dimethylamino, or N-ethylamino.

9. A compound or acid addition salt thereof of Formula I as defined in
claim 1 wfth the proviso_that at least one of Ry to R8 is other ‘than
hydrogen, and further with the proviso that when Ry and R, are both
amino, or when R1 is hydroxy and R2 is amino, and R3 is alkyl or.

hydrogen, and R7 is hydrogen, then R4 and R5 are both halo.
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10. A compound or acid addition salt thereof of Formula I wherein R1 to R6
and Rg are as defined in claim 1 and R, is halo, alkyl, perhaloalky],

cyano, nitro, amino, alkylthio, S(O)n'a]ky1 or SOZN(Rlll)z.

11. A compound or acid addition salt of formula I wherein Ré to R8 are as
defined in «claim 1 and Ry is morpholino, piperazinyl,
N- a]ky1p1peraz1ny1 N,N-dialkylamino, N-alkylamino or alkylthio.

12. A compound or acid addition ;alt of formula I wherein Ri and R, are as
defined in claim 1 and R3 is alkoxy, alkylthio or alkyl substituted by
one or more halo radicals, or is a group CHZX where X is alkylthio,
aryloxy, arylalkyloxy, alkyloxy or hydroxy;

R, to R6 are the same or different and are each selected from

4
hydrogeh, halo, perhaloalkyl, cyano, nitro, amino or alkylthio;
R7 is halo, alkyl, perhaloalkyl, cyano, nitro, amino, or a group

111 111
)2

SOZN(R wherein R is alkyl; and

Rg is hydrogen or halo.

13. A compound or acid addition salt of formula I wherein Rl' RZ' R4, R5,
R6' R7 and R8 are as defined in claim 1 and R3 is alkoxy, aryloxy,

arylalkyloxy or alkyithio.

14. 4-Amino-2-(4-methylpiperazin-1-y1)-5-(2,3,5-trichloropheny1)-6-

-

trifluoromethyl or acid addition salt.

15. 2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-methoxymethylpyrimidine or

acid addition salt.
I"ms Sheet Has Been Replaced
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16 4-Amino-2-(4-methy1piperazinA1-y1)-5-(2,3.S-trichlorophenyi)_

pyrimidine or acid addition salt.

37. 2,4-Diamino-5-(2,3,5-trichlorophenyl)-6-trifluoromethylpyrimidine or
acid addition salt. :

18. 2,4-Diamiho-5-(4—nitro-2,3,5-trichloropheny1)pyrimidine
2,4-Diamino-5-(2,3,5-trich]oropheny1)-G-methyipyrimidine
4-Amino-2-N-morpholino-5-(2,3,5- -trichloropheny1)-6-trifluoro-
methylpyrimidine
4-Amino-Z-HJﬂ:dimethy]a?ino-5~(2,3,5-trich]orophenyl)-5-

trifluoromethylpyrimidine

-

4-Amino-2-morpholino-N-5-(2,3,5-trichlorophenyl)pyrimidine
4-Amino-2-ﬂdﬂrdimethylamino-5-(2,3,5-trich]oropheny1)pyrimidine
4—Amiﬁo-6-methyl-2—(4-methy1piperazin-1-y])-5-(2,3,5-trichloro-
phenyl)pyrimidine
2,4-Diamino-5-(2,3-dichloropheny])—6-trif]uoromethy1pyrimidine
2,4-Diamino-5-(2,3-dichlorophenyl)-6—methy1pyfimidine o
2,4-Diamino-5-(2,3-dich10kophenyl)-6-methoxymethy1pyrimidine
2,4-Diamino-5-(2,4-dichlorophenyl)-6-trif]uoromethy1pyrimidine
ﬁ-Benzy]oxymethy]-2,4-diamino—5-(2,4-dich10ropheny])pyrimidine
2-N-methylpiperazinyl-4-amino-5-(2, 4-dich]oropheny1)pyrimidine.
2,4-Diamino-5-(2, 5- -dichloropheny1)-6- trifluoromethy]pyr1m1d1ne
2,4-Diamino-5-(2, 3,5~ trichlorophenyl)pyr1m1d1ne
4-An1no-5-(3,5-d1ch10ropheny1)-6-methyl-2-(4-methy1piperazin-1-
yl)pyrimidine

4-Anino-2-N-ethylamino-5- (2 3,5- trichlorophenyl)pyrimidlne
“This Sheet Has Been Replaced
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4-Amino-2-N-methylamino-5-(2,3,5-trichlorophenyl)pyrimidine

or an acid addition salt thereof.

19. A pharmaceutical formulation comprising a compound according to any
one of claims 9 to 18 together with one or more acceptable carriers
therefor and optionally other therapeutic ingredients.

20. A process for the production of a compound or an acid salt thereof
according to any one of claims 9 to 18 which comprises the reaction of
a compound of formula II QL

mn
ks g
"This Sheet Has Been Replaced R L z% II

R3\I P
L

wherein R3 to R8 are as hereinbefore defined, L is a leaving group,
and Y is cyano or carboxy, carbonyl, or alkoxycarbonyl
with a compound of formula III

WH
2\ II1

N —C =R,

wherein Ry is as hereindefined, and isolating the compound of Formula

I as the free base or an acid addition salt thereof, and optionally

converting the base into an acid addition salt thereof or into another

REPLACED
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acid addition salt, or into another compound of Formula I or an acid

addition salt thereof.

-

21. A compound or pharmaceutically acceptable -salt thereof as claimed in

claim 9 to 18 for use in therapy.

—_—
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ABSTRACT

PHARMACOLOGTICALLY ACTIVE CNS COMPQUNDS

A class of substituted phenylpyrimidine compounds are disclosed which are
potent inhibitors of the excitatory amino acid, glutamate. Such compounds
are useful in the treatment or prevention of a range of CNS disorders

including cerebral ischaemic damage and epilepsy.

\\
This She

Wil

\

THIS SE—lE&E’i;I" HAS BEEN
REPLACED




. - . 9 (O%0Y -3
- - 19 - * The active ingredient is used as a powler wherein at
\

T T

REPLAGEMENT SHEET

83 -
{2 sUP €%

CLAIMS

1. 4-Amino-2-(4-methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl)pyrimidine
and acid addition salts thereof.

2. A compound according to claim 1, which is a pharmaceutically
acceptable acid addition salt of 4-amino-2-(4-methylpiperazin-1-yl)-5-
(2,3,5-trichlorophenyl)pyrimidine.

3. A compound according to claim 2, which is a salt formed from
hydrochloric, hydrobromic, sulphuric, citric, tartaric, phosphoric, lactic,
pg;ruvic, acetic, succinic, fumaric, maleic, oxaloacetic,
methanesulphonic, ethanesulphonic, ptoluenesulphonic,
benzenesulphonic or isethionic acid.

4, A compound according to claim 2, which is 4-amino-2-(4-
methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl)pyrimidine mesylate.

5. A process for the preparation of 4-amino-2-(4-methylpiperazin-1-yl)-5-
(2,3,5-trichlorophenyl)pyrimidine or an acid addition salt thereof, which
process comprises reacting a compound of formula (l):

Cl Cl

(1)
Cl

lr Y
L

wherein L is a leaving group and Y is cyano, with the compound of

formula (il):
This Sheet Has Been Replaced
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or a salt thereof, and isolating the thus formed 4-amino-2-(4-
methylpiperazin-1-y)-5-(2,3,5-trichlorophenyl)pyrimidine as the free

2N

base or as an acid addition salt thereof.
A process according to claim 5, wherein L is C,_, alkoxy.

A.process according to claim 5 or 6, wherein the said reaction is
carried out in a non-aqueous solvent at elevated temperature in the

presence of a base.

A process according to claim 7, wherein the said reaction is carried

out under reflux.

A process according to claim 7 or 8, wherein the solvent is an alkanol.

A process according to claim 9, wherein the solvent is ethanol.

A process for the preparation of 4-amino-2-(4-methylpiperazin-1-yi)-5-
(2,3,5-trichlorophenyl)pyrimidine, which process comprises reacting a.

compound of formula (IV):

Cl Cl-
(IV)
Cl | | |
O | N This Sheet Has Been Replaced
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wherein Y is cyano and R,, and R,, are both alkyl or.together form a
group -(C(R),),,- where R is hydrogen or alkyl and n is an integer from
2 to 4, with the compound of formula (ll) as defined in claim &.

A process according to claim 11, wherein the said reaction is carried
out in a non-aqueous solvent under reflux in the presence of, as a
base, sodium ethoxide.

A pharmaceutical formulation comprising 4-amino-2-(4-
methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl)pyrimidine or a
pharmaceutically acceptable acid addition salt thereof and one or

more acceptable carriers therefor.

A formulation according to claim 13 which is suitable for oral

administration.

A formulation according to claim 14 in the form of capsules or tablets
each containing a predetermined amount of 4-amino-2-(4-
methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl)pyrimidine or a
pharmaceutically acceptable acid addition salt thereof.

A formulation according to claim 13-which is suitable for parenteral

administration.

A formulation according to claim 16 which is presented in unit-dose

containers.

This Sheet Has Been Replaced
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ABSTRACT

PHARMACOLOGICALLY ACTIVE CNS_COMPOUNDS

A class of substituted phenylpyrimidine compounds are disclosed which are
potent inhibitors of the excitatory amino acid, glutamate. Such compounds
are useful 1in the treatment or prevention of a range of CNS disorders

including cerebral ischaemic damage and epilepsy.
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PHARMACOLOGICALLY ACTIVE CNS COMPOUNDS

The present invention relates to a pyrimidine
compound. which is useful in the treatment of central
nervous system (CNS) diseases and disorders such as the

5 prevention of cerebral ischaemic damage, to processes for
its preparation and to pharmaceutical compositions
containing it.

Glutamate is an excitatory amino acid which
functions as a neurotransmitter. However, when its

10 extracellular concentration is sufficiently high, glutamate
acts as a powerful neurotoxin, capable of killing neurones
in the central nervous system (Rothman & Olney (1986)
Prog. Brain. Res., 63, 69). The neurotoxic effect of
glutamate has been implicated in a number of central

15 nervous system disorders and disease states including
cerebral ischaemic damage, epilepsy and chronic
neurodegenerative disorders such as Alzheimer’s disease,
motor system disorders and Huntington’s chorea (Meldrum
Clinical Science (1985) 68 113-122). In addition,

20 glutamate has been implicated in other neurological
disorders such as manic depression, depression,
schizophrenia, high pressure neurological syndrome, chronic
pain, trigeminal neuralgia and migraine.

In EP-A-21121 there is disclosed a group of

25 3,5-diamino-6- (substituted phenyl)-l,2,4-triazineé which
are active in the treatment of CNS disorders, for example

in the treatment of epilepsy. One compound described in



2.82g dtiquots of the mixture are filled into suitable 15 pl asthiCFMANTSHEET
and the suppositories are allowed to cool tﬁEPLACENEmﬁﬂSﬂggperature.

12 MaY 999

- 2}~

that application, 3,5-diamino-6- (2,3-dichlorophenyl) -1,2,4-
triazine (lamotrigine), has been shown to inhibit the
release of excitatory amino acids, glutamate and aspartate

(Leach et al Epilepsia 27, 490-497, 1986, A.A. Miller et al

5 New anticonvulsant drugs. Ed. Meldrum and Porter 165-177,
1987).

The present inventors have now found that a
particular substituted pyrimidine compound is a potent
inhibitor of glutamate release. This compound is useful in
10 the treatment of the above-mentioned disorders and disease

states of the central nervous system.? The compound is also
an inhibitor of aspartate release.
Accordingly, the present invention provides 4-
amino-é-(4—methylpiperazin—l—y1)-5—(2,3,5—trichlorophenyl)—
15 pyrimidine and pharmaceutically acceptable acid addition
salts thereof.
4-Amino-2- (4-methylpiperazin-1-yl)-5-(2,3,5-
trichlorophenyl)pyrimidine and pharmaceutically acceptable
acid addition salts thereof are useful in the treatment of
20 a disease or disorder of the central nervous system of a
mammal in which glutamate is implicted. They may be
therefore used in the treatment or prophylaxis of acute and
chronic disorders of the mammalian central nervous system.
The acute condition comprises cerebral ischaemic damage
25 which may arise from a variety of causes including stroke,
cardiac arrest, bypass surgery, neonatal anoxia and

hypoglycaemia; and also physical injury or trauma of the
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spinal cord or brain.

Chronic neurodegenerative disorders which may
be treated include Alzheimer’s disease, Huntington’s
chorea, Olivopontocerebrellar atrophy and motor system
disorders. Other neurological conditions which may be
treated with a compound of the invention include
depression, manic depression, schizophrenia, chronic pain,
epilepsy, trigeminal neuralgia and migraine.

A compound of the invention can be used in the
treatment of a disease or disorder of the central nervous
system of a mammal in which neurotoxic extracellular
glutamate is implicated. A mammal predisposed to or having
neurotoxic extracellular glutamate levels of the central
nervous system can be treated.

Suitable pharmaceutically acceptable acid
addition salts of 4—amino-2-(4—methylpiperazin-1¥yl)-5-
(2,3,5-trichlorophenyl)pyrimidine include those formed with
both organic or inorganic acids. Such acid addition salts
will normally be pharmaceutically acceptable. Thus,
preferrea salts include thosgse formed from hydrochloric,
hydrobromic, sulphuric, citric, tartaric, phosphoric,
lactic, pyruvic, acetic, succinic, fumaric, maleic,
oxaloacetic, methanesulphonic, ethanesulphonic, p-
toluenesulphonic, benzenesulphonic and isethionic acids.
These salts can be made by reacting 4-amino-2-(4-
methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl)pyrimidine

as the free base with the appropriate acid.
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While it is possible for the 4-amino-2- (4-
methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl)pyrimidine
to be administered as the raw chemical, it is preferable to
presenﬁ it as a pharmaceutical formulation. A
pharmaceutical formulation of the present invention
comprises 4-amino-2- (4-methylpiperazin-1-yl)-5-(2,3,5-
trichlorophenyl) pyrimidine or a pharmaceutically acceptable
acid addition salt thereof together with one or more
acceptable carriers therefof and optionally other
therapeutic ingredients. The carrier(s) musf be
"acceptable" in the sense of being coﬁpatible with the
other ingredients of the formulation and not deleterious to
the recipient thereof.

The formulations include those suitable for
oral, parenteral (including subcutaneous, intradermal,
intramuscular and intravenous), rectal and topical
(including dermal, buccal and sublingual) administration
although the most suitable route may depend upon for
example the condition and disorder of the recipient. The
formulations may conveniently be presented in unit dosage
form and may be prepared by any of the methods well known
in the art of pharmacy. All methods include the step of
bringing into association 4-amino-2- (4-methylpiperazin-1-
yl)-5-(2,3,5-trichlorophenyl)pyrimidine or a
pharmaceutically acceptable acid addition salt thereof
(vractive ingredient") with the carrier which constitutes

one or more accessory ingredients. In general the
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formulations are prepared by uniformly and intimately
bringing into association the active ingredient with liquid
carriers or finely divided solid carriers or both and then,
if necessary, shaping the product into the desired
formulation.

Formulations of the present invention suitable
for oral administration may be presented as discrete units
such as capsules, cachets or tablets each containing a
predetermined amount of the active ingredient; as a powder
or granules; as a solution or a suspension in an agueous
liquid or a non-aqueous liquid; or as an oil-in-water
liquid emulsion or a water-in-oil liquid emulsion. The
active ingredient may also be presented as a bolus,
electuary or paste.

A tablet may be made by compression or
moulding, optional with one or more accessory ingredients.
Compressed tablets may be prepared by compressing in a
suitable machine the active ingredient in a free-flowing
form such as a powder or granules, optionally mixed with a
binder, lubricant, inert diluent, lubricating, surface
active or dispersing agent. Moulded tablets may be made by
moulding in a suitable machine a mixture of the powdered
compound.moistened with an inert liquid diluent. The
tablets may be optionally be coated or scored and may be
formulated so as to provide slow or controlled release of
the active ingredient therein.

Formulations for parenteral administration
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include aqueous and non-agueous sterile injectian solutions
which may contain anti-oxidants, buffers, bacteriostats and
solutes which render the formulation isotonic with the |
blood of the intended recipient; and aqueous and non-

5 aqueous sterile suspensions which may include suspending

agents and thickening agents. The formulations may be

presented in unit-dose or multi-dose containers, for

example sealed ampoules and vials, and may be stored in a

freeze-dried (lyophilised) condition requiring only the

10 addition of a sterile liquid carrier, for example, water-
for-injection, immediately prior to use. Extemporaneous
injection solutions and suspensions may be prepared from
sterile powders, granules and tablets of the kind
previously described.

15 Formulations for rectal administration may be
presented as a suppository with the usual carriers such as
cocoa butter or polyethylene glycol.

Formulations for topical administration in the
mouth, for example buccally or sublingually, include

20 lozenges comprising the active ingredient in a flavoured
basis such as sucrose and acacia or tragacanth, and
pastilles comprising the active ingredient in a basis such
as gelatin and glycerin or sucrose and acacia.

Preferred unit dosage formulations are those

25 containipg an effective dose, as hereinbelow recited, or an

appropriate fraction thereof, of the active ingredient.

It should be understood that in addition to the
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ingredients particularly mentioned above, the formulations
of this invention may include other agents conventional in
the art having regard to the type of formulation in
question, for example those suitable for oral

5 administration may include flavouring agents.

Tablets or other forms of presentation provided
in discrete units may conveniently contain an amount of 4-
amino-2- (4-methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl) -
pyrimidine which is effective at such dosage or as a

10 multiple of the same, for instance, units containing 5 mg
to 500 mg, usually around 10 mg to 250 mg.

The 4-amino-2- (4-methylpiperazin-1-yl)-5-
(2,3,5-trichlorophenyl)pyrimidine is preferably used to
treat CNS disorders or diseases by oral administration or

15 injection (intraparenteral or subcutaneous). The precise
amount of compound administered to a patient will be the
responsipility of the attendant physician. However the
dose employed will depend on a number of factors, including
the age and sex of the patient, the precise disorder being

20 treated, and its severity. Thus for example when treating
a patient with epilepsy the dose range is likely to be
significantly lower than when treating a patient after
stroke to alleviate cerebral ischaemic damage. Also the
route of administration is likely to vary depending on the

25 condition and its severity.

The 4-amino-2- (4-methylpiperazin-1-yl)-5-

(2,3,5-trichlorophenyl) pyrimidine may be administered
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orally or via injection at a dose of from 0.1 to 30 mg/kg
per day. The dose range for adult humans is generally from
8 to 2,400 mg/day and preferably 35 to 1,050 mg/day. The
compound is long-acting. It may therefore be advantageous
to administer it at an initial dose of 70 to 2,400 mg on
the first day and then a lower dose of 20 to 1,200 mg on
subsequent days.

A long acting compound in the clinic is
advantageous because it is easier to manage. In the
chronic situation, it may be administered without infusion
and there is the minimum of direct medical intervention.
Also in acute conditions, patient compliance is encouraged
by minimising daily dosing.

4-Amino-2- (4-methylpiperazin-1-yl)-5-(2,3,5-
trichlorophenyl)pyrimidine or a pharmaceutically acceptable
acid addition salt thereof may be prepared by a process

which comprises reacting a compound of formula (I):

Cl Cl
o
7Y
L

wherein L is a leaving group and Y is cyano, with a

compound of formula (II):
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or a salt thereof; and isolating the thus formed 4-amino-
2- (4-methylpiperazin-1-yl)-5-(2,3,5-
trichlorophenyl)pyrimidine as the free base or as an acid
addition salt thereof.

Examples of suitable leaving groups (L) include
C,., alkoxy, halo, anilino, morpholino, C,, alkylamino,
benzylamino and alkylthio. Preferably the reaction of the
compounds of formulae (I) and (II) is carried out in a non-
aqueous solvent, for example an alkanol such as ethanol, at
elevated temperatures (e.g. between 50 to 110°C) in the
presence Qf a base, preferably an alkanoxide, preferably
under reflux using sodium ethoxide as the base.

Compounds of formulé (I) may be made by methods
known in the art (JACS, 1951, 73, 3763-3770), for example

by the reaction of a compound of formula (III):

Cl Cl

(III)
Cl



vihereirr L is a | eaving group and Y is cyano, W tth—-he—corpouh
formula (11): REPLACEMENT SHEET

10

15

20

, REPLACEMENT SHEET

18 MAY 1399

- 10 -

ryl

wherein Y is cyano, with diazomethane or with
alklorthoesters (JACS, 1952, 74, 1310-1313) or by
condensation with an amine. The compound of formula (II)
can be made by methods known in the art JACS supra.

The compound of formula (II) can be made by
standard methods, for example by reaction of a known
compound of formula H,N-C(NH) -R, where R, is alkylthio with
N-methylpiperazine. This reaction preferably takes place
at room temperaﬁure in water.

4-Amino-2- (4-methylpiperazin-1i-yl)-5-(2,3,5~-
trichlorophenyl)pyrimidine may alternatively be prepared by
a process which comprises reacting a compound of formula

(IV) :

Cl Cl

(IV)
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wherein Y is cyano and R,, and R,;; are both alkyl or
together form a group - (C(R),),- where R is hydrogen or
alkyl and n is an integer from 2 to 4, with a compound of
formula (II) as defined above. Preferably the reaction is
carried éut in a non-aqueous solvent, eg. ethanol, under
reflux using sodium ethoxide as the base.

The following Example illustrates the

invention. Two Reference Examples are provided.

REFERENCE EXAMPLE 1

Preparation of N-methylpiperazinoformamidine hydriodide
Thiourea (10.8 g) was dissolved in acetone (250 ml) at
500C. Iodomethane (10 ml) was added and the reaction was
stirred at 500C for 4 hours. After cooling, the solution
was diluted with ether (1 litre) and the methiodide salt

was filtered, washed with ether and dried in vacuo, 29.2 g,

mp. 113-1150C. The methiodide salt (5 g) was dissolved in

water (30 ml) and N-methylpiperazine was added. The
solution was stirred, with nitrogen bubbled through, at
room temperature for 24 hours. The solution was
concentrated in wvacuo. The residue was slurried with
ethanol, filtered and dried in vacuo, 4.98 g, mp. 230-

2420C,.
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REFERENCE EXAMPLE 2

1.
5
Fd
10
2.
15
20
25
3.

Preparation of 2,3,5-trichlorobenzylalcohol

To a solution of 2,3,5-trichlorobenzaldehyde
(Aldrich, 50 gms) in ethanol (1.0 1) at room
temperature was added NaBH, (7.00 gms) and the
resulting mixture stirred for 3.5 hours. The
reaction was quenched with water and the solvent
evaporated in vacuo before partitioning the residue
between CHCl, and saturated NaHCO, solution. The
organic phase was washed with brine, dried over
MgSO,, filtered and the solvent Evaporated in vacuo

to leave a white solid, 43.00 gms, mp. 90-930C.

Preparation of 2,3,5-trichlorobenzyl bromide

To a solution of the alcohol in benzene (400 ml)
under N, was added PBr, (126.58 gms) and the mixture
stirred at 55-600C for 3.5 hours. After cooling, the
mixture was poured onto crushed ice (2 1) and the
benzene layer separated. The aqueous phase was
washed with benzene (x3) and the combined benzene
extracts washed with saturated NaHCO, solution and
water, dried over MgSO,, filtered and the solvent
evaporated to leave a brownish liquid which

solidified on standing, 37.53 gms, mp. 40-420C,

Preparation of 2,3.5-trichlorophenylacetonitrile

The bromide was suspended in dimethylformamide (DMF)
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(130 ml) /water (86.67 ml) at 00oC and KCN (12.99 gms)
added in portions. After stirring at 30-350C for 3
hours, the suspension was diluted with water and
extracted with diethyl ether (Et,0). The combined -
ether extracts were washed with water, dried over
MgSO,, filtered and the solvent evaporated in vacuo.
Chromatography on silica gel elutihg with hexane to
20% ether-hexane gave the desired product as a white

solid, 18.52 gms, mp. 60-620C.

EXAMPLE

Synthesis of 4-Amino-2-(4-methylpiperazin-1-vyil

trichlorophenyl)pyrimidine mesylate

Preparation of 2-(2,3,5-trichlorophenyl)-3-oxo-

propionitrile sodium salt

To a solution of sodium ethoxide (NaOEt) (from 0.803 g
of sodium) in ethanol (55 ml) cooled in ice, under
nitrogen, was added 2,3,5-trichlorophenyl
acetonitrile (Reference Example 2). Ethyl formate
(5.1 ml) was added and the mixture was stirred at
room temperature overnight. After stirring for a
further 2.5 hours at 500C, the mixture was cooled and
filtered. The filtrate was evaporated, and the
residue was triturated with diethyl ether, filtered

and dried (6.82 g).
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2. Preparation of 2-(2,3,5-trichlorophenyl QS—methox -
acrylonitrile
The above solid was dissolved in DMF (36 ml) and
methyliodide (2 ml) was added. The reaction vessel
5 was sealed before stirring the contents at 40oC for 3
hours. The solvent was then evaporated. The residue
was partitioned between water and ethyl acetate. The
organic phase was washed with water, dried (MgSO,)

and the solvent evaporated to give the crude product

10 as a red-brown oil that solidified on standing (5.04
g) .
3. Preparation of 4-amino-2-(4-methylpiperazin-1-y1)-5-
(2,3,5-trichlorophenyl)pyrimidine
15 To a solution of NaOEt (from 0.21 g of sodium) in

ethanol (20 ml) was added N-
methylpiperazinoformamidine hydriodide (2.06 g)
(Reference Example 1). After stirring for a further
10 minutes, the 2-(2,3,5-trichlorophenyl) -3-methoxy-

20 acrylonitrile was added and the mixture was stirred
at reflux for 4 hours. The mixture was left standing
at room temperature overnight and then filtered. The
filtrate was concentrated and the residue was
purified by chromatography on SiO,, eluting with

25 CHCl,; to 4% MeOH/CHCl, to give the title compound as

the free base, 0.89 g, mp. 162-1640C,
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The free base (0.805 g) was then dissolved in ethanol
(35 ml) and cooled in an ice bath. Methanesulphonic
acid (0.21 g) was added and the reaction was stirred
at room temperature for 2 hours. The éolvent was
then evaporated and the residue was triturated with
diethyl ether, filtered, dissolved in cold water and
freeze dried to give the title salt as a pale green

solid, 0.98 g, mp. 143-1460C.

'H NMR data (&), dimethylsulphoxide (DMSO)-d,:
7.8(d,1H), 7.65(s,1H), 7.36(d,1H), 6.33-6.23(brs,2H),

3.68(t,4H), 2.32(t,4H), 2.2(s,3H).

In the foregoing, the signals have been abbreviated
as follows: s = singlet; d = doublet; t = triplet;

brs = broad singlet.

Pharmacological Activity

Inhibition of Glutamate release and Inhibition of Rat Liver
DHER

4-Amino-2- (4-methylpiperazin-1-yl)-5-(2,3,5-
trichlorophenyl)pyrimidine was tested for its effect on
veratrine-evoked release of glutamate from rat brain slices
according to the protocol described in Epilepsia 27(5):
490-497, 1986. The protocol for testing for inhibition of

DHFR activity was a modification of that set out in
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Biochemical Pharmacology Vol. 20 pp 561-574, 1971.  The
results are given in Table 1, the IC,, being the
concentration of compound to cause 50% inhibition of (a)
veratrine-evoked release of glutamate and (b) of DHFR

5 enzyme activity.

P TABLE 1
ICs (ud) ICs, (uM)
Glutamate release Rat Liver DHFR
10 (PS5 limits) (P95 limits)
2.15 (0.90-5.10) > 100

Pharmaceutical Formulation Examples

15 A, Injection

The salt of 4-amino-2-(4-methylpiperazin-1-yl)-5-(2,3,5-
trichlorophenyl)pyrimidine was dissolved in sterile water

for injection.

20 In the following Pharmaceutical Formulation Examples B to
D, the active compound may be 4-amino-2-(4-methylpiperazin-
1—y1)—5—(2,3,5—trichloropheny1)pyrimidine'or a

pharmaceutically acceptable acid addition salt thereof.

25 B. Capsule formulations
Capsule Formulation A
Formulation A may be prepared by admixing the following
ingredients and filling two-part hard gelatin capsules with

the resulting mixture:
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mg/capsule
(a) Active ingredient . 250
(b) Lactose B.P. 143
(c) Sodium Starch Glycolate 25
5 (d) Magnesium Stearate 2
420

Capsule Formulation B
mg/capsule
10 (a) Active ingredient 250
(b) Macrogel 400 BP 350
600

Capsules  may be prepared by melting the Macrogel 4000 BP,
15 dispersing the active ingredient in the melt, and filling

two-part hard gelatin capsules therewith.

Capsule Formulation C
20 (Controlled release capsule)

mg/capsule

(a) Active ingredient 250

(b) Microcrystalline cellulose ' 125

(c) Lactose BP 125

25 (d) Ethyl Cellulose 13

513
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The controlled-release capsule formulation may:be prepared
by extruding mixed ingredients (a) to (c¢) using an
extruder, then spheronising and drying the extrudate. The
dried pellets are coated with ethyl cellulose (d) as a
controlled-release membrane and filled into two-part hard

gelatin éapsules.

C. Syrup formulation

Active ingredient 0.2500 g
Sorbitol Solution 1.5000 g
Glycerol "' 1.0000 g
Sodium Benzoate 0.0050 g
Flavour 0.0125 ml
Purified Water g.s. to 5.0 ml

The sodium benzoate is dissolved in a portion of the
purified water and the sorbitol solution added. The active
ingredient is added and dissolved. The resulting solution
is mixed with the glycerol and then made up to the required

volume with the purified water.

D. Suppository formulation

mg/suppositor
Active ingredient (63 um)* 250
Hard Fat, BP (Witepsol H15 - Dynamit Nobel) 1770

2020
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* The active ingredient is used as a powder wherein at

least 90% of the particles are of 63 um diameter or less.

One-fifth of the Witepsol H15 is melted in a steam-jacketed
pan at 450C maximum. The active ingredient is sifted
through a 200 um sieve and added to the molten base with
mixing, using a Silverson fitted with a cutting head, until

a smooth dispersion is achieved. Maintaining the mixture

at 450C, the remaining Witepsol H15 is added to the

suspension which is stirred to ensure a homogenous mix.

The entire suspension is then passed through a 250um
stainless steel screen and, with continuous stirring,
allowed to cool to 40oC. At a temperature of 38-400C,
2.02g aliquots of the mixture are filled into suitable
plastic moulds and the suppositories are allowed to cool to

room temperature.
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CLAIMS

1. 4-Amino-2-(4-methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl)pyrimidine
and acid addition saits thereof.

2. - A compound according to claim 1, which is a pharmaceutically
acceptable acid addition salt of 4-amino-2-(4-methylpiperazin-1-yl)-5-
(2,3,5-trichlorophenyl)pyrimidine.

3. A compound according to claim 2, which is a salt formed from
hydrochloric, hydrobromic, sulphuric, citric, tartaric, phosphoric, lactic,
pyruvic, acetic, succinic, fumaric, maleic, oxaloacetic,
methanesulphonic, ethanesulphonic, ptoluenesulphonic,
benzenesulphonic or isethionic acid. |

4. A compound according to claim 2, which is 4-amino-2-(4-
methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl)pyrimidine mesylate.

5. A process for the preparation of 4-amino-2-(4-methylpiperazin-1-yl)-5-
(2,3,5-trichlorophenyl)pyrimidine or an acid addition salt thereof, which
process comprises reacting a compound of formula (l):

cl - ar
(T)
Cl

i— Y
L

wherein L is a leaving group and Y is cyano, with the compound of
formula (Il):
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or a salt thereof, and isola'ting the thus formed 4-amino-2-(4-
. methylpiperazin-1-yl)-5-(2,3,5-trichlorophenyl)pyrimidine as the free
base or as an acid addition salt thereof.

A process according to claim 5, wherein L is C,, alkoxy.

A. process according to claim § or 6, wherein the said reaction is
carried out in a non-aqueous solvent at elevated temperature in the
presence of a base.

A process according to claim 7, wherein the said reaction is carried
out under reflux.

A process according to claim 7 or 8, wherein the solvent is an alkanol.
A process according to claim 9, wherein the solvent is ethanol.

A process for the preparation of 4-amino-2-(4-methylpiperazin-1-yl)-5-
(2,3,5-trichlorophenyl)pyrimidine, which process comprises reacting a
compound of formula (IV):

Cl Cl

(IV)
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ABSTRACT

PHARMACOLOGICALLY ACTIVE CNS COMPOUNDS

A class of substituted phenylpyrimidine compounds are disclosed which are
potent inhibitors of the excitatory amino acid, glutamate. Such compounds
are useful 1in the treatment or prevention of a range of CNS disorders

including cerebral ischaemic damage and epilepsy.



