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Novel Compounds

‘The present invention relates to certain novel pyrimidinone compounds, processes for their
preparation, intermediates useful in their preparation, pharmaceutical compositions containing
them and their use in therapy, in particular in the treatment of atherosclerosis.

WO 95/00649 (SmithKline Beecham plc) describe the phospholipase A2 enzyme Lipoprotein
Associated Phospholipase Ay (Lp-PLAj), the sequence, isolation and purification thereof,
isolated nucleic acids encoding the enzyme, and recombinant host cells transformed with DNA
encoding the enzyme. Suggested therapeutic uses for inhibitors of the enzyme included
atherosclerosis, disbetes, theumatoid arthritis, stroks, myocardial infarction, reperfusion injury
and acuts and chronic inflammation, A subsequent publication from the same group further
describes this enzyme (Tew D et al, Arterioscler Thromb Vas Biol 1996:16;591-9) wherein it is
referred to as LDL-PLA>. A later patent application (WO 95/09921, Icos Corporation) and a
related publication in Nature (Tjoelker et al, vol 374, 6 April 1995, 549) describe the enzyme
PAF-AH which has essentially the same sequence as Lp-PLA9 and suggest that it may have
potential as a therapeutic protein for regulating pathological inflammatory events.

It has been shown that Lp-PLA is responsible for the conversion of phosphatidylcholine to
lysophosphatidylcholine, during the conversion of low deasity lipoprotein (LDL) to its oxidised
form. The enzyme is known to hydrolyse the sn-2 ester of the oxidised phosphatidylcholine to
give lysophosphatidylcholine and an oxidatively modified fatty acid. Both products of Lp-PLA3
action are biologically active with lysophosphatidylcholine, a component of oxidised LDL,
known to be a potent chemoattractant for circulating monocytes. As such,
lysophosphatidylcholine is thought play a significant role in atherosclerosis by being responsible
for the accummiation of cells loaded with cholesterol ester in the arteries. Inhibition of the Lp-
PLAj enzyme would therefore be expected to stop the build up of these macrophage enriched
lesions (by inhibition of the formation of lysophosphatidylcholine and oxidised free fatty acids)
and so be usefu! in the treatment of atherosclerosis.

A recently published study (WOSCOPS - Packard et al, N. Engl. J. Med. 343 (2000) 1148-1155)

has shown that the level of the enzyme Lp-PLA, is an independent risk factor in coronary artery
discase.

The increased lysophosphatidylcholine content of oxidatively modified LDL is also thought to be

responsible for the endothelial dysfunction observed in patients with atherosclerosis. Inhibitors

of Lp-PL.A5 could therefore prove beneficial in the treatment of this phenomenon. An Lp-PLAj
1
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inhibitor could also find utility in other disease states that exhibit endothelial dysfunction
including disbetes, hypertension, angina pectoris and after ischaemia and reperfusion.

In eddition, Lp-PLA inhibitors may also have a general application in any disorder that involves

activated monocytes, macrophages ar lymphocytes, as all of these cell types express Lp-PLA,.
Examples of such disorders include psoriasis.

Furthermore, Lp-PLA9 inhibitors may also have a general application in any disorder that
involves lipid oxidation in conjunction with Lp-PLA7 activity to produce the two injurious
products, lysophosphatidylcholine and oxidatively modified fatty acids. Such conditions include
the aforementioned conditions atherosclerosis, diabetes, rhenmatoid arthritis, stroke, myocardial
infarction, reperfusion injury and acute and chronic inflammation.

Patent applications WO 96/12963, WO 96/13484, WO96/19451, WO 97/02242, W097/217675,
WO097/217676, WO 96/41098, and W097/41099 (SmithKline Beecham plc) discloss inter glia
various series of 4-thionyl/sulfinyl/sulfonyl azetidinone compounds which are inhibitors of the
enzyme Lp-PLAj. These are imeversible, acylating inhibitors (Tew et al, Biochemistry, 37,
10087, 1998).

A further class of compounds has now been identified which are non-acylating inhibitors of the
enzyme Lp-PLAg. Thus, WO 99/24420 (SmithKline Beecham pic) discloses a class of
pyrimidone compounds. International patent applications WO 00/10980, WO 00/66566, WO
00/66567 and WO 00/68208 (SmithKline Beecham plc, published after the priority date of the
present application) disclose other classes of pyrimidone compounds. We have now found a
further class of pyrimidone compounds which are distinguished by the substitution pattern at the
5 and 6 position of the pyrimidone ring and which have good activity as inhibitors of the enzyme
Lp-FLA;.

Accordingly, the present invention provides a compound of fornmla (I):
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R*

R’/\XJ\N l R®
o§r(é|-|2)n

¢ ] s
NIFI‘ ZR
in which:

R* i hydrogen, halogen, C().3yalkyl, C(1.3)alkoxy, hydroxyCyj.3alkyl,
C(1-3)alkylthio, C1.3)alkylsulphinyl, aminoC¢;.3)alkyl, mano- or di-C(1-3)alkylaminoC}.
3)alkyl, C(1-3)alkylcarbonylaminoCy;_3)alkyl, C1-3)alkoxyCy;.3)alkylcarbonylaminoCy}.
3yalkyl, C(j-3yalkylsulphonylaminoCy;_3)alkyl, C(1-3yalkylcarboxy, or
C(1-3yalkylcarboxyC(}.3)alkyl:

RP is hydrogen, halogen, Cy_3)alkyl, or hydroxyC()_3yalkyl, with the proviso that R
and RD are not simultaneously each hydrogen; or

R2 and RP together are (CH),, where n is 3 or 4, to form, with the pyrimidine ring
carbon atoms to which they are attached a fused 5-or 6-membered carbocyclic ring; or

RE and RP together with the pyrimidine ring carbon atoms to which they are attached
form a fused benzo or heteroaryl ring optionally substituted by 1, 2, 3 or 4 substitnents which
may be the same or different selected from halogen, Cyj4)alkyl, cyeno, C¢j4)atkoxy or
C(1-4)alkylthio, or mono to perfluoro-C(1.4)alkyD);

RC is hydrogen or C(1.3)alkyl;

RZis an aryl or heteroaryl group, optionally substituted by 1, 2, 3 or 4 substituents which
may be the same or different selected from C(1.18g)alky! (preferably C(1-g)alkyl), C(1.18)alkoxy
(preferably Cyj_gyalkoxy), Cq1.1gyalkyithio (preferably C(1_g)alkylthio), arylCy1.1g)alkoxy
(preferably arylC;_g)alkoxy), hydroxy, halogen, CN, CORS, carboxy, COORS, NRS6COR?,
CONRBRI, SO,NR8R?, NR6SO,R7, NRER?, mono to perfluoro-C(;.4yalkyl, mono to
perfluoro-C(_4)alkoxyaryl, and arylC(1_g)alkyl;

R3 is hydrogen, C(y-g)alkyl which may be unsubstituted or substituted by 1,2 or 3
substituents selected from hydroxy, halogen, ORS, CORS, carboxy, COORS, CONRER?,
NRBRY, NR8COR?, mono- or di-(hydroxyC(}gyalkyl)amino and N-hydroxyCy.gyalkyl-N-C(}-
6)alkylamino, for instance, 1-piperidinoethyl; or

Ris Het-Cg4)alkyl in which Het is a 5- to 7- membered heterocyclyl ring comprising
N and optionally O or S, bonded through a carbon ring atom and in which N may be substituted
by CORS, COORS, CONRER?, or C(} g)alky! optionally substituted by 1, 2 or 3 substituents

M
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selected from hydroxy, halogen, ORS, CORS, carboxy, COORS, CONRSR? or NR8RY, for
instance, piperidin-4-yl, pyrrolidin-3-yl;

R4 is an aryl or a heteroary! ring optionally substituted by 1, 2, 3 or 4 substituents which
may be the same or different selected from C¢;.1g)alkyl (preferably C¢1_g)alkyl), C(;.]g)alkoxy
(preferably C(}_g)alkoxy), C(1-18)alkylthio (preferably C(1_g)alkyithio), arylC1-1g)alkoxy
(prefersbly arylCy1_gjalkaxy), hydroxy, halogen, CN, CORS, carboxy, COORS, NRSCOR?,
CONRER?, SO;NRER9, NRO6SO,R7, NR8R?, mono to perfluoro-C(j_4yalkyl and mono to
perfluoro-Cy1 g)alkoxy;

RS is an aryl or heteroaryl ring which is further optionally substitated by 1, 2, 3 or 4
substituents which may be the same or different selected from C;.g)alkyl (preferably C;.
6yalkyD), C(1-18)alkoxy (preferably C¢;.gyalkoxy), C(1.1g)alkylthio (preferably C()_g)alkylthio),
arylC(1.-1g)alkoxy (preferably arylC(}.g)alkoxy), hydroxy, halogen, CN, CORS, carboxy,
COORS, CONRERY, NRSCOR?, SO,NR8RY, NR6SO,R7, NRERY, mono to perfluoro-
C(1-4)alkyl and mono to perfluoro-C}_g)alkoxy;

R6and R7 are independently hydrogen or C(1.20)alkyl, for instance C(1_4jalkyl (e.g.
methyl or ethyl);

R8 and RY which may be the same or different is each selected from hydrogen,
C(1-12)alky! (preferably C(y_g)alkyl); or

R8 and R? together with the nitrogen to which they are ettached form a 5- to 7 membered
ring optionally containing one or more further heteroatoms selected from oxygen, nitrogen and
sulphur, and optionally substituted by one or two substituents selected from hydroxy, oxo, Cau-
4)lkyl, C(1.4)alkylCO, aryl, e.g. phenyl, or aralkyl, e.g benzyl, for instance morpholine or
piperazine; or

R8 and R? which may be the same or different is each selected from CHoR 10,
CHRI1CO4H or a salt thereof in which:

R10 is COOH or a salt thereof, COOR 12, CONRSR?, CN, CH,0H or CH,0RS;

R!! is an amino acid side chain such as CHyOH from serine;

R12 is C(;.4yalkyl or a pharmacentically acceptable in vivo hydrolysable ester
group;

n is an integer from 1 to 4, preferably 1 or 3, more preferably 1;

XisQorS;

Y is (CH2)p(O)q in whichpis 1,2 0or 3and qis O orpis 2 or 3 and qis 1; and

ZisOorabond.

Representative examples of R® include chloro, bromo, methyl, ethyl, n-propyl, methoxy,
hydroxymethyl, hydroxyethyl, methylthio, methylsuiphinyl, aminoethyl, dimethylaminomethyl,
acetylaminoethyl, 2-(methoxyacetamido)ethyl, mesylaminoethyl, ethylcarboxy,
methanesulfonamidoethyl, (methoxyacetamido)ethyl and iso-propylcarboxymethyl.

F
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Representative examples of RP include hydrogen, and methyl.

Representative examples of R and RD together with the pyrimidine ring carbon atoms to which
they are attached forming a fused benzo or heteroaryl ring ring include benzo (to give a
quinazoliny] ring), pyrido and thieno, respectively.

Preferably R® is methy! or ethyl and RV is hydrogen or methyl, or R® and R together with the
pyrimidine ring carbon atoms to which they are attached form a fused 5-or 6-membered
carbocyelic ring. More preferably, R2 and RP together with the pyrimidine ring carbon atoms to
which they are attached form a fused 5-membered carbocyclic ring.

Representative examples of RE include hydrogen and methyl, Preferably, R€ is hydrogen.
Preferably, X is S.

Preferably, Y is CHj.

Preferably, Z is a direct bond.

Representative examples of R2 when an aryl group include phenyl and naphthyl. Representative
examples of R2 when a heteroaryl group include pyridyl, pyrimidinyl, pyrazolyl, furany), thienyl,
thiazolyl, quinolyl, benzothiazolyl, pyridazolyl and pyrazinyl.

Preferably, RZisan aryl group, optionally substituted by 1, 2, 3 or 4 substituents which may be
the same or different selected from C(1.g)alkyl, C(1.6)elkoxy, C(.g)alkylthio, hydroxy, halogen,
CN, mono to perfluoro-C(14)alkyl, mono to perfluoro-Cy]gyalkoxyaryl, and arylC(j _4)alkyl.
More preferably, R2 is pheny] optionally substituted by halogen, preferabiy from 1 to three
fluorine atoms, most preferably 4-fluoro.

Preferably, R2CH;X is 4-fluorobenzylthio.

Representative examples of R3 include hydrogen, methyl, 2-(ethylamino)ethyl, 2-
(diethylamino)ethyl, 2-(cthylamino)-2-methylpropyl, 2-(t-butylamino)ethyl, 1-piperidinoethyl, 1-
ethyl-piperidin-4-yl.
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Preferably, R is C(}_3)alkyl substituted by a substiment selected from NRSR?; or R3 is

Het-Cg.2)alkyl in which Het is a 5- to 7- membered heterocyclyl ring comprising N and in
which N may be substituted by C().g)alkyl. More preferably, R3 is 2-(diethylamino)ethy!.

5  Representative examples of R4 include phenyl, pyridine and pyrimidine. Preferably, R4 is
phenyl.

Representative examples of R include phenyl or thienyl, optionally substituted by halogen or
triflucromethy!, preferably at the 4-position. Preferably, R is phenyl substituted by
10  triflucromethyl, preferably at the 4-position.

Preferably, R4 and R” together form a 4-(phenyl)phenyl, 2-(phenyl)pyrimidinyl or a 2-

(phenyl)pyridiny] substituent in which the remote phenyl ring may be optionally substituted by

halogen o trifluoromethy), preferably at the 4-position. More preferably, R4 and RS together
15  form a 4-(4-triflucromethylphenyl)phenyl moiety.

It will be appreciated that within the compounds of formula (I} there is a sub-group of
compounds which has the formula (TIA):

-

n"/\xj\n l R
o§r(é:|-|,),,
H”NTH“_RB

20 (IA)
in which:
Ra, Rb, RS, n, RZ, R3, R4, R5, and X are as hereinbefore defined; and
a further sub-group of compounds which has the formula (IB):

25
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|\1 R*
|
R’/\XJ\N RP
oﬁ)
Ha/N\/R‘_Hs

(IB)
in which:
RR, Rb, R2, R3, R4, RS, and X are as hereinbefore defined, in particular:
R and RY together with the pyrimidine ring carbon atoms to which they are attached form a
fused 5-membered carbocyclic ring;
RZCH,X is 4-fluorobenzylthio;
R3 is C(1.3yalkyl substituted by NRSR; or
R3is Het-C(q-2)alkyl in which Het is a 5- to 7- membered heterocyclyl ring containing N and in
which N may be substituted by C()_g)alkyl.;
R4 and R form a 4(4-trifluoromethylphenyl)phenyl moiety;
R3 and R? which may be the same or different is each selected from hydrogen, or C(1.gyalky:
and
XisS.

Pharmaceutically acceptable in vivo hydrolysable ester groups for R12 include those which break
down readily in the human body to leave the parent acid or its salt. Pharmaceutically acceptable
in vivo hydrolysable ester groups are well kmown in the art and examples of such for use in RI12
are described in WO 00/68208 (SmithKline Beecham).

It will be appreciated that when R is C(1_3)alkyl, the carbon to which it is attached will be a
chiral centre so that diagtereoisomers may be formed. In the absence of further chiral centres,
these will be enantiomers. The present invention covers all such diastereosiomers and
enantiomers, including mixtures thereof.

It will be appreciated that in some instances, compounds of the present invention may include a
basic function such as an amino group as a mbstituent. Such basic functions may be used to
form acid addition salts, in particular pharmaceutically acceptable salts. Pharmaceutically
acceptable salts include those described by Berge, Bighley, and Monkhouse, J. Pharm. Sci.,
1977, 66, 1-19. Such salts may be formed from inorganic and orgenic acids. Representative
examples thereof include maleic, fumaric, benzoic, ascorbic, pamoic, succinic,
bismethylenesalicylic, methanesulfonic, ethanedisulfonic, acetic, propionic, tartaric, salicylic,

7
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citric, gluconic, aspartic, stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic,
teurocholic, benzenesulfonic, p-toluenesulfonic, hydrochloric, hydrobromic, sulfuric,
cyclohexylsulfamic, phosphoric and nitric acids.

It will be appreciated that in some instances, compounds of the present invention may include a
carboxy group as a substituent. Such carboxy groups may be used to form salts, in particular
pharmacentically acceptable salts. Pharmaceutically acceptable salts include those described by
Berge, Bighley, and Monkhouse, J. Pharm. Sci., 1977, 66, 1-19. Preferred salts include alkali
metal salts such as the sodium and potassium salts.

When used herein, the term “alky!l™ and similar terms such as “alkoxy” includes all straight chain
and branched isomers. Representative examples thereof include methyl, ethyl, n-propyl, iso-
propyl, n-butyl, sec-butyl, iso-butyl, s-butyl, n-pentyl and n-hexyl.

‘When used herein, the term “aryl” refers to, unless otherwise defined, a mono- or bicyclic
aromatic ring system containing up to 10 carbon stoms in the ring system, for instance phenyl or
naphthyl.

When used herein, the term “heteroaryl” refers to a mono- or bicyclic hetercaromatic ring system
comprising up to four, preferably 1 or 2, heteroatoms each selected from oxygen, nitrogen and
sulphur. Each ring may have from 4 to 7, preferably 5 or 6, ring atoms. A bicyclic
heteroaromatic ring system may include a carbocyclic ring.

When used herein, the terms “halogen” and “halo” include fluorine, chlorine, bromine and iodine
and fleoro, chloro, bromo and iodo, respectively.

Preferred compounds of formula (I) include:

1-{(N-(2-(Diethylamino)ethyl)-N-(4-(4-triflucromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-ethylpyrimidin-4-one;
1{(N<(2<(Diethylamino)ethyl)-N-(2-(4-triflncromethylphenyl)pyrid-5-
ylmethyl)aminocarbonylmethyl)-2-(4-flucrobenzyl)thio-5-ethylpyrimidin-4-one;
1-{(N-(2{(Diethylamino)ethyl)-N-(4-{4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
1{N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-5-yl-
methyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one; and
1(N-(2-(Diethylamino)ethyl)-N-(2(4-trifluoromethylphenyl)pyrimid-5-
ylmethyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;

8
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or a pharmaceutically acceptable salt thereof.

Since the compounds of the present invention, in particular compounds of formmla (T), are
intended for use in pharmaceutical compositions, it will be understood that they are each
provided in substantially pore form, for example at least 50% pure, more suitably at least 75%
pare and preferably at least 95% pare (% are on a wt/wt basis). Impuore preparations of the
compounds of forromla (T) may be used for preparing the more pure forms used in the
pharmaceutical compositions. Although the purity of intermediate compounds of the present
invention is less critical, it will be readily understood that the substantially puare form is preferred
as for the compounds of formmla (T). Preferably, whenever possible, the compounds of the
present invention are obtained in crystalline form.

When some of the compounds of this invention are allowed to crystzllise or are re-crystallised
from organic solvents, solvent of crystallisation may be present in the crystalline product. This
invention includes within its scope such solvates. Similarly, some of the compounds of this
invention may be crystallised or re-crystallised from solvents containing water. In such cases
water of hydration may be formed. This invention includes within its scope stoichiometric
hydrates as well as compounds containing varizble amounts of water that may be produced by
processes such as lyophilisation, In addition, different crystallisation conditions may lead to the
formation of different polymorphic forms of crystalline products. This invention includes within
its scope all polymorphic forms of the compounds of formmla (T).

Compounds of the present invention are inhibitors of the enzyme lipoprotein associated
phospholipase A (Lp-PL.A2) and as such are expected to be of use in therapy, in particular in the
primary and secondary prevention of acute coronary events, for instance those caused by
atherosclerosis, including peripheral vascular atherosclerosis and cerebrovascular atherosclerosis.
In u further aspect therefore the present invention provides a compound of formmla (T) for use in
therapy.

The compounds of formmla (I} are inhibitors of lysophosphatidylcholine production by Lp-PLAy
and may therefore also have a general application in any disorder that involves endothelial
dysfunction, for example atherosclerosis, diabetes, hypertension, angina pectoris and reperfusion.
In addition, compounds of formula (T) may have a general application in any disorder that
involves lipid oxidation in conjunction with enzyme activity, for example, in addition to
conditions such as atherosclerosis and diabetes, other conditions such as ischaemia, rheurnatoid
arthritis, stroke, inflammatory conditions of the brain such as Alzheimer’s Disease, myocardial
infarction, reperfusion injury, sepsis, and acute and chronic inflammation.
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Further applications include any disorder that involves activated monocytes, macrophages or
lymphocytes, as all of these cell types express Lp-PLA,. Examples of such disorders include

Accordingly, in a further aspect, the present inveation provides for a method of treating a disease
state associated with activity of the enzyme Lp-PLA; which method involves treating a patient in
need thereof with a therapeutically effective amount of an inhibitor of the enzyme. The disease
state may be associated with the increased involvement of monocytes, macrophages or
lymphocytes; with the formation of lysophosphatidylcholine and oxidised free fatty acids; with
lipid oxidation in conjunction with Lp-PLA, activity; or with endothelial dysfunction.

Compounds of the present invention may also be of use in treating the above mentioned disease
states in combination with an anti-hyperlipidaemic, anti-atherosclerotic, anti-diabetic, anti-
anginal, anti-inflammatory, or anti-hypertension agent or an agent for lowering Lp(a). Exampies
of the above include cholesterol synthesis inhibitors such as statins, anti-oxidants such as
probucol, insulin sensitisers, calcium channel antagonists, and anti-inflammatory drugs such as
NSAIDs. Examples of agents for lowering Lp(a) include the aminophosphonates described in
WO 97/02037, WO 98/28310, WO 98/28311 and WO 98/28312 (Symphar SA and SmithKline
Beecham).

It is expected that compounds of the present invention may be used in combination with
cholesterol lowering agents, for instance co-administered with a statin. The statins are a well
known class of cholesterol lowering agents (HMG-CoA reductase inhibitors) and include
atorvastatin, simvarstatin, pravastatin, cerivastatin, fluvastatin, lovastatin and ZD 4522 (also
referred to as S-4522, Astra Zeneca). The two agents may be administered at substantially the
same time or at different times, according to the discretion of the physician.

A substantial minority (approx 309%) of patients with elevated levels of cholesterol are found to
not respond to treatment with a statin. In a further use, a compound of the present invention is
administered to a patient who has failed to respond to treatment with a statin.

A farther preferred combination therapy will be the use of a compound of the present invention
and an anti-diabetic agent or an insulin sensitiser, as coronary heart disease is a major cause of
death for diabetics. Within this class, preferred compounds for use with a compound of the
present invention inciude the PPARgamma activators, for instance GI262570 (Glaxo Wellcome)
and the glitazone class of compounds such as rosiglitazone (Avandia, SmithKline Beecham),
troglitazone and pioglitazone.
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Preferred indications include primary and secondary prevention of acute coronary events, for
instance those caused by atherosclervsis, including peripheral vascular atherosclerosis and
cercbrovascular atherosclerosis; adjunctive therapy in prevention of restenosis, and delaying the
progression of diabetic / hypertensive renal insufficiency.

In therapeutic use, the compounds of the present invention are usually administered in a standard
pharmaceutical composition. The present invention therefore provides, in a further aspect, a
pharmaceutical composition comprising a compound of forrmula (I) and a pharmaceutically
acceptable carrier.

Suitble pharmaceutical compositions include those which are adapted for oral or parentoral
administration or as a suppository. Compounds of formmla (T} which are active when given orally
can be formulated as liquids, for example syraps, suspensions or emmilsions, tablets, capsules and
lozenges. A liquid forrmlation will generuily consist of a suspension or solution of the
compound or pharmaceutically acceptable galt in a suitsble liquid carrier(s) for example, ethanol,
glycerine, non-aqueous solvent, for example polyethylene glycol, oils, or water with a suspending
agent, preservative, flavouring or colouring agent. A composition in the form of a tablet can be
prepared using any suitable pharmacentical carrier(s) routinely used for preparing solid
formmulations. Examples of such carriers include magnesium stearats, starch, lactose, sucrose and
cellulose. A composition in the form of a capsule can be prepared using routine encapsulation
procedures. For example, pellets containing the active ingredient can be prepared using standard
carriers and then filled into a hard gelatin capsule; alternatively, a dispersion or suspension can
be prepared using any suitable pharmacentical carrier(s), for example aqueous gumas, cellnloses,
silicates or oils and the dispersion or mapension then filled into a soft gelatin capsule. Typical
paremteral compositions consist of a solution or suspension of the compound of formula (I) in a
sterile aqueous carrier or parenterally acceptable oil, for example polyethylene glycol, polyvinyl
pymrolidone, lecithin, arachis oil or sesame oil. Alternatively, the solution can be lyophilised and
then reconstituted with a suitable solvent just prior to administration. A typical suppository
formulation comprises a compound of formmla (I) which is active when administered in this way,
with a binding and/or lubricating agent such as polymeric glycols, gelatins or cocoa butter or
other low melting vegetable or synthetic waxes or fats.

Preferably the composition iz in unit dose form such as a tablet or capsule. Each dosage unit for
oral administration contains preferably from 1 to 500 mg (and for parenteral administration
contains preferably from 0.1 to 25 mg) of a compound of the formmula (I). The daily dosage
regimen for an adult patient may be, for example, an oral dose of between 1 mg and 1000 mg,
preferably between 1 mg and 500 mg, or an intravenous, subcutaneous, or intra-muscular dose of
between 0.1 mg and 100 mg, preferably between 0.1 mg and 25 mg, of the compound of the
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formula (I), the compound being administered 1 to 4 times per day. Suitably the compounds will
be administered for a period of continuous therapy, for example for a week or more.

A compound of formmula (I) may be prepared by reacting a compound of formnla (1I):

n%x)\)jI

CHa)n
0H
(1))
in which X, n, R2, Rb and R2 are as hereinbefore defined,
with a compound of formula (TII):
RIZRA.YRENHR3
((11))

in which R€, R3, R4, R3, Y and Z arc as hereinbefore defined; under amide forming conditions.

Amide forming conditions are well known in the art, see for instance Comprehensive Organic
Synthesis 6, 382-399, and include reacting the acid compound of formula (II) and the amine
compound of formula (IIT) in an inert solvent such as dichloromethane, at ambient temperature,
in the presence of a coupling agent. Preferred coupling agents include those developed for use in
peptide chemistry, such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

"EDC"), preferably in the presence of an additive such az 1-hydroxybenzotriazole, or
O(7-azabenzotriazol-1-yI)-N,N,N' N" -tetramethyluronium hexafluorophosphate ("HATU™),
prefemably in the presence of di-isopropylethylamine.

Compounds of formula (T) may also be prepared by a number of other processes, for instance:

(a) reacting a compound of fornmla (TV):
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in which X, R2, Rb and R2 are as hereinbefore defined,
with a compound of formula (V):

RIZ-R4-YRENR3-CO-(CHp)p-L1

in which n, R3, R4, R3, R, Y and Z are as hereinbefore defined, and L! is a leaving group such

as halogen, for instance bromo iodo, or triflate;
in the presence of a base such as a secondary or tertiary amine, for instance di-
isopropylethylamine, in an inert solvent such gs dichloromethane;

(b) when X is S, reacting a compound of formula (VI):

o o0

RVNTR‘—ZRB

in which n, R®, RD, RC, R3, R4, RS, Y and Z are as hercinbefore defined,
with a compound of formmla (VII):

R2.CHj-L1
in which RZ and L! are as hereinbefore defined,
in the presence of a base such as a secondary or tertiary amine, for instance di-isopropyl-

cthylamine, in an inert solvent such as dichloromethane; or

(c) when X is O, reacting a compound of formula (VIII):

13
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Lle I R
o*(énz)n

LN R—ZR®

(v
in which u, R®, Rb, RC, R3, R4, RS, Y and Z are as hereinbefore defined, and L2 is a leaving
group such as halogen or alkylthio, for instance methylthio,
with a compound of formmula (IX):

R2.CHy-OH
8]
in which R2 is as hereinbefore defined,
in the presence of a base such as 4-dimethylaminopyridine, in an inert solvent such as pyridine.

It will be appreciated that an initially prepared compound of formmla (T) may be converted to
another compound of formmula (), by functional group modification, ugsing methods well known
to those skilled in the art, for example converting a compound of formmula (I) in which R® is
aminoalkyl to a compound of formula (T) in which R2 is alkylcarbonylaminoalkyl, by reaction
with an acylating agent, such as, for example, acetic anhydride.

Compounds of formulae (II), (IV), (VI) and (VIII) for use in the above processes may be
prepared by processes illustrated in the following scheme I:
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m #
rooan @ \mewuvom ® X N Faw a0 m"
" R-CHAL' (VID

H () R"O-CO-{CHn-NH, o
xV
L R 3 ), R
A=z i
",,Nf—lﬂ' o0 R cHp” R
(v (Xm) (X1
™1 aw et @
B8CN-CO—C—R"
# {
cHO . CICO=-C A" o L'olc\c /H‘ m L .—ﬂ'
oam) " CHO” A" ’l
HO - (XVI)
xvD avm
Scheme I
in which:

L3 is a C(1-6)alky! group, for instance methyl;
Ri5jsa C(1.6)alkyl group, for instance ethyl or t-butyl and
L1, 12, Ra, Rb, RC, RZ, R3, R4, RS, n, X, Y and Z are as hereinbefors defined.

With reference to Scheme I:

Amide forming conditions for step (a) are well known in the art. Proferably, the acid of formula
(II) is reacted with the amine of formula (IIT) in an inert solvent, such as dichloromethane, at
ambient temperature and in the presence of a coupling agent such as O-(7-azabenzotriazol-1-yl)-
N,N.N',N'-tetramethyluronium hexafluorophosphate and di-isopropylethylamine or 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride in the presence of 1-
hydroxybenzotriazole.
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Alkylation conditions for step (b) include reaction in the presence of a base such as a secondary
or testiary amine, for instance di-isopropylethylammine, in an inert solvent such as
dichloromethene.

Conditions for step (c) include hydrolysis, for instance using aqueous sodium hydroxide in &
solvent such as dioxan or, when R13 is t-butyl, dealkylation with an acid such as triflacroacetic
acid in a solvent such as dichloromethane.

Conditions for step (d) inclode under thioether forming conditions. Advantageously, the reaction
is carried out in the presence of a base such as sodium ethoxide or potassium carbonate,
preferably in a solvent such as ethanol, dimethyl formamide or acetone, or a secondary or tertiary
amine base such as di-isopropylethylamine, in solvent such as dichloromethane.

In step (¢). a compound of formmla (XVII) is reacted with thiourea, in the presence of sodium
ethoxide (preferably generated in situ from sodium and ethanol).

In step (f), a compound of formula (XVIII) is reacted with ethyl formate in the presence of a base
such as sodium hydride or potassium iso-propoxide.

In step (g), a compound of formula (IV) is reacted with a compound of formmla (V) in the
presence of a base such as a secondary or tertiary amine, for instance di-isopropylethylamine, in
an inert solvent such as dichloromethane

In step (h), a compound of formmla (XIII) is reacted with a compound of formula (XIV) ina
solvent such as dimethylformamide to form an intermediate thiourea, which is then treated with a
base such as sodium methoxide.

In step (i), a compound of formmia (XVI) is reacted with a metal thiocyanate, for example
potassium thiocyanate, in a solvent such as acetonitrile.

In step (§), 2 compound of formula (XVII) is reacted with a methylating agent such as dimethyl
sulphate in the presence of a base such as potassium carbonate, followed by hydrolysis of the
intermediate ester in conventional manner e.g. by basic hydrolysis using sodium hydroxide to
give the corresponding carboxylic acid which may then be converted into the acyl chiloride, for
instance by treatment with oxalyl chloride. .
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In step (k), & catalyst such as 4-dimethylaminopyridine, and in a solvent such as pyridine are
used.

In step (1), a compound of formula (XIII} is reacted with a compound of formula (XV) in a
solvent such as dimethylformamide to form an intermediate thioorea, which is then treated with a
base such as sodium methoxide.

In step (m) 2 compound of formula (XX) is converted to a compound of forrmula (XIX), in which
R8 i3 halogen, by treatment with N-halosuccinimide, for example N-chlorosuccinimide or N-
bromosuccinimide, in a solvent such as carbon tetrachloride.

Compounds of forrmla (II) and (IV), in particular wherein R2 and RD together with the
pyrimidine ring carbon atoms to which they are attached form a fused S-membered carbocyclic
ring, are novel and form a further aspect of the present invention.

The present invention will now be illustrated by the following examples.

17
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Examples

The structure and purity of the intermediates and examples was confirmed by 1H-NMR and (in
nearly all cases) mass spectroscopy, even where not explicitly indicated below.

Intermediate A1 ~— 4-(4-Chlorophenyl)benzaldehyde

rO-O-

(a) A mixture of 4-formylbenzeneboronic acid (2.50g, 2 equiv), 4-chloroiodobenzene (1.98g, 1
equiv), tetrakis(triphenylphosphine)palladium(0) (0.50g, 0.05 equiv), aqueous sodium carbonate
(18ml, 2M solution, 2 equiv) and dimethoxyethane (50ml) was stirred at reflux under argon
overnight, then cooled and diluted with ethyl acetate. The mixture was filtered as necessary to
remove inorganic residues, then the organic layer was washed successively with aqueous citric
acid and brine, dried and evaporated. The crude product was purified by chromatography (silica,
5% ethyl acetate in hexane); product fractions were evaporated to a white solid (1.32g, 72%).

(b) A mixture of 4-chlorobenzencboronic acid (19.4g, 1 equiv), 4-bromobenzaldehyde (22.9g, 1
equiv), palladiom(Il) acetate (1.4g, 0.05 equiv) agueous sodium carbonate (30.3 g in 144ml
solution, 2 equiv) and dimethoxyethane (500m!) was stirred at reflux under argon for 2.5h, then
evaporated to low volume and diluted with dichloromethane. Workup continued as in (a) above
to give identical material (25.2g, 94%). 'H-NMR (CDCl3) & 10.05 (1H, s), 7.96 (2H, d), 7.73
(2H,d), 7.57 (2H, d), 7.46 (2H, d); MS (AP+) found (M+1) = 217, C13Hg*ClO requires 216.

Intermediate A2 — N-Methyl-4-(4-chlorophenyl)benxylamine

O-0-

A mixture of Intermediate A1 (3.5g, |1 equiv), methylamine (32.3m! of a 2M solution in THF, 4
equiv) and anhydrous magnesium sulphate (4.47g, 2 equiv) was stirred at room teperature for
16h, then filtered, the solid washed thoroughly with ethyl acetate, and the combined filtrates
evaporated to a white solid (3.7g). This imine intarmediate was suspended in ethanol (100ml),
cooled in ice and sodinm borohydride (0.61g, 1 equiv) added portionwise. The ice bath was
removed, and the mixture stirred for 45min at room temperature then at 50°C for 1h. The solvent
was removed in vacno, water was added to the residue, and the product extracted into
dichloromethane. Drying and evaporation of the solvent gave a white solid (3.56g). 'H-NMR
(CDCl3) 87.51 (4H, d), 7.40 (4H, d), 3.79 (2H, 3), 2.48 (3H, 5); MS (APCI+) found (M+1) =
232, C14H14CIN requires 231.
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Intermediate A3 — N-(2-Diethylaminoethyl)-4-(4-chlorophenyl)bensylamine

AT oS

A mixture of Intermediate A1 (55.0g), N,N-diethylethylenediamine (35.6ml), 4A molecular sieve
(37g), and dichloromethane (1100ml) was reacted at room temperature under argon for 16h, with
occasional agitation. The solid was filtered off and washed with dichloromethane, and the
combined filtrates evaporated to a yellow foam (72.4g). This intermediate imine was reduced
with sodium borohydride (8.7g) in ethanol (850ml) as described for Intermediate A2, yielding the
title compound as a yellow oil (72.7g). IH.NMR (CDCl3) 8 1.70 (2H, 1), 2.22 (6H, 5), 233 (2H,
1), 2.69 (2H, br. m), 3.83 (2H, 5), 7.37-7.43 (4H, m), 7.52-7.56 (4H, m).

Imtermediate A4 — 5-Hydroxymethyl-2-(4-triflooromethylphenyl)pyridine
OO

A sohation of Intermediate A20 (4.63g) in dry dichloromethane (100ml) was cooled to -78°C
under argon, then DIBAL-H (26.7ml, 1.5M solution in toluene) was added dropwise over 20min.
Stirring was continued for 40min at -78°C, then 2M hydrochloric acid (52ml) was added
dropwise over 15min. The solution was allowed to warm slowly to room temperature, then the
organic layer was separated, washed with water, dried and evaporated. Chromatography (silica,
1:1 ethyl acetate/hexane) gave the product as a white solid (3.03g, 75%). H-NMR (CDCl3)

8 1.85 (1H,1), 4.81 (2H,d), 7.75 (2H,m), 7.83 (1H.dd), 8.11 (1H,d), 8.72 (1H,m); MS(APCI+)
found (M+1)=254, C13H1oF3NO requires 253.

Intermediate A5 — 5-Formyl-2-(4-trifluoromethylphenyl)pyridine

YOO

Activated manganese dioxide (3.19g) was added to a solution of Intermediate A4 (0.75g) in
dichloromethane (50ml) and stirred at room temperature for 16h. The solids were filtered off and
the filtrate evaporated to a pale yellow solid (0.57g). 1H-NMR (CDC13) §7.7 (2H,d), 7.96
(1H,d), 8.21 (2H,d), 827 (1H,dd), 9.17 (1H,d), 10.19 (1H,5); MS(APCI+) found (M+1)=252,
C13HgF3NO requires 251.

Intermediate A6 — Ethyl 2-(4-chlorophenyl)-4-oxopyrimidine-5-carboxylate

{30

Sodium ethoxide (11.12 ml, 2 equiv) as a 21% w/v solution in ethanol was added dropwise toa
suspension of diethyl ethoxymalonate (3.03 ml, 1 equiv) and 4-chlorobenzamidine hydrochloride
(4.23 g, 1 equiv) in ethano] (30 ml), then the mixture was heated to reflux for 4 hours. After
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cooling, the solvent was removed in vacuo and the regidue was triturated with ether. The solid
was filtered off, then resuspended in water and acidified to pH 2. The product was filtered off,
washed with water and dried; yield 2.94 g. TH-NMR (dg-DMSO) 8 1.29 (3H,1), 426 (2H,9),
7.65 (2H,m), 8.18 (2H.m), 8.65 (1H,5); MS (APCI-) found (M-1) = 277/279; C13H]1CIN2O3
requires 278/280.

Intermediate A7 — Ethyl 2-(4-chlorophenyl)-4-chloropyrimidine-S-carboxylate

3O

Oxalyl chloride (0.31 ml, 2 equiv) was added to Intermediate A6 (0.49 g) in dichloromethane (20
ml) with ice cooling, then the mixture was stirred for 3 hours with warming to room temperature.
Evaporation of the volatile components gave the product as a white solid (2.94 g). \H-NMR
(CDCI3) § 1.44 (3H.1), 448 (2H,q), 7.50 (2H.m), 8.45 (2H.m), 9.17 (1H,5); MS (APCI+) found
(M+1) = 297; C3H10ClaN2O7 requires 296.

Intermediate A8 — Ethyl 2-(4-chlorophenyl)pyrimidine-S-carboxylate

e -G

A mixture of Intermediate A7 (6.8 g, 1 equiv), zinc powder (1.79 g, 1.2 equiv), acetic acid (1.57
mJ, 1.2 equiv) and THF (100 rl) was stirred at 60°C under argon for 18 hours, then a further
portion of acetic acid (1 ml) and zinc (1.0 g) was added, and the reaction aliowed to continue for
a further 24 hours. The solvent was removed in vacuo, the residue was taken up in a mixture of
dichloromethane and methanol, and undissolved zinc powder was removed by filtration. After
evaporation of the solvent, the product crystallised from ethanol; yield 2.02 g. 1H-NMR
(CDCly) 8 1.44 (3H,1), 4.46 (2H.,q), 7.48 (2H,m), 8.48 (2H,m), 9.30 (2H,s); MS (APCI+) found
(M+1) = 263; C13H 1 CIN2O; requires 262.

Intermediate A9 — 5-Hydroxymethyl-2-(4-trifluoromethylphenyl)pyrimidine

OO

Intermediate A41 (0.96g) was hydrogenated over 10% palladium on charcoal (96 mg) in a
mixtore of triethylamine (2 ml) and ethanol (20 ml) for 90 mins at 1 atmosphere pressure. The
catalyst was removed by filtration, the solvent was evaporated, and the residue was taken up in
ethyl acetate and washed successively with ag. ammonium chloride and aq. sodium bicarbonate.
Drying and evaporation gave the title compound (0.77 g). 1H-NMR (CDCl3) 8 4.82 (2H,9), 7.75
(2H,m), 8.57 (2H.m), 8.85 (2H,5); MS (APCI+) found (M+1) = 255; C12HgF3N20 requires 254.
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Intermediate A10 — 3-(4-trifluoromethylphenoxy)benzyl alcohol

Q.

A mixmre of 4-chlorobenzotrifluoride (27.1 g, 1.5 equiv), 3-hydroxybenzyl alcohol (124 g, 1
equiv), copper (T) chloride (0.2 g, 0.02 equiv), potassium carbonate (8.3 g, 0.6 equiv), 8-
quinolinol (0.29 g, 0.02 equiv) and 1,3-dimethyl-2-imidazolidinone (50 mL) was stirred at 150°C
under argon for 3 days. After cooling, the residue was poured into water and extracted with ethyl
acetate, Drying and evaporation, followed by chromatography (sitica, dichloromethane) gave the
title compound as a pale liquid (113 g). 1g-NMR (CDCl3) 6 1.88 (1H,t), 4.69 (2H,d), 6.97
(1H,m), 7.04 (3H,m), 7.17 (1H,m), 7.36 (1H,m), 7.57 (2H,m); MS (APCI-) found (M-1) = 267;
C14H11F307 requires 268.

Intermediate A1l — 4-(4-trifluoromethylphenoxy)benzaldehyde

10,07

A mixture of 4-(triftuoromethyl)phenol (4.86 g, 1 equiv), 4-fluarobenzaldehyde (3.22 mL, 1
equiv), potassium carbonate (4.15 g, 1 equiv) and dimethylformamide (60 mL) was stirred at
150°C under argon for 3 hours, then poured into ice/water. The precipitate was filtered off,
washed with water, then extracted with hot ethanol. Undissolved solid was removed by
filtration, and the filtrate evaporated and purified by chromatography on silica. 1H-NMR
(CDCly) 8 7.14 (4H,m), 7.66 (2H,m), 7.90 (2H,m), 9.97 (1H,5); MS (APCI+) found (M+1) =
267; C14HgF309 requires 266.

Intermediate A12 — tert-Butyl (2-hydroxyethyl)ethylcarbamate

g

Di-tert-butyl dicarbonate (15.5g, 1 equiv) was added over a period of 1 hour to a solution of 2-
(ethylamino)ethanol (7.5g 1 equiv) in dichloromethane (30ml) at 0°C. After stirring at room
temperature for 16 hours, the solvent was evaporated and the residue distilled (115°C, 0.6mmHg)
to afford the title compound as a colourless oil (13.42g). *H-NMR (CDCl5) § 1.11 (3H,1), 1.47
(9H.s), 3.27 (2H,q), 3.38 (2H,t), 3.75 (2H,¢0).

Intermediate A13 — tert-Butyl [2-(phthalimidyl)ethyllethylcarbamate

N

Diethylazodicarbonate (12.35g, 1 equiv) was added dropwite to & mixture of intermediate A12
(13.42g, 1 equiv), phthalimide (10.43g, 1 equiv) and triphenylphosphine (18.6g, 1 equiv) in THF
21
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(200ml) and the mixture stirred at room terperature for 16 hours. The solvent was evaporated
and diethyl ether added. The solution was cooled to 0°C and the insoluble products removed by
filtration. The solvent was evaporated and the residue applied to & column (silica, 9:1
Hexane/ethyl acetate) to afford the title compound as a colourless oil (17g). "H-NMR (CDCl,) §
1.13 (3H,m), 1.29 (9H,s), 3.26 (2H,m), 3.48 (2H,m), 3.84 (2H,t), 7.71 (2H,m), 7.85 (ZH,m).

Intermediate A14 — tert-Butyl (2-Aminoethyl)ethylcarbamate

A

Hydrazine monohydrate (5.2ml, 2 equiv) was added to a solution of intermediate A13 (17g, 1
equiv) in ethanol (300ml) and the reaction stirred for 16 hours at room temperature. The
resultant solid was filtered off and the solvent evaporated. The residue was partitioned between
diethy! ether and sodium hydroxide (1M, 150ml} and the organic phase dried (KyCO,) and the
solvent removed to afford the title compound as a yellow oil (9.05g). 'H-NMR (CDCl) 8 1.10
(3H,0), 1.45 (9H,8), 2.65 (2H,q), 2.73 (2H.1), 3.23 (2H,m).

Intermediate A15 — 3-(4-Trifluoromethyl-biphenyl-4-yl)propan-1-ol

OO

Borane in tetrahydrofuran (1.0M, 44.5ml, 2.5 equiy) was added dropwise to a solution of
intermediate A23 (5.23g, 1 equiv) in tetrahydrofuran (65ml) at 0°C. The solution was allowed to
warm to room temperature and stirring continued for 16 hours. The reaction was quenched by
the addition of water and the mixture extracted with etiry] acetate. The organic phase was
washed with ag. sodium bicarbonste, dried (MgSO,) and the solvent evaporated to afford a
residue which was applied to a column (silica, dichloromethane) to afford the title compound as a
colourless solid (4.31g). 'H-NMR (CDCl,) § 1.76 (2H,m), 2.67 (2H.1), 3.45 (2H,m), 7.32 (2H,d),
7.64 (2ELd), 7.78 (2H.d), 7.86 (2H,d).

Intermediate A16 — 3-(4-Trifluoromethyl-biphenyl-4-yl)proplonaldehyde

OO

Dimethylsulphoxide (2.36ml, 2.4 equiv) was added dropwise to a solation of oxalyl chloride
(1.46ml, 1.1equiv) in dichloromethane (34ml) at -55°C end the solution stirred for 2 minutes. A
solution of intermediate A15 (4.28g, 1 equiv) in dichloromethane (40ml) was added slowly to the
solution at —55°C and the solution stirred for a further 10 minutes prior to the addition of
triethrylamine (9.7ml, 5 equiv). After stirring for a further 5 minutes the reaction was allowed to
warm to room temperature and then diluted with water. The organic phase was separated, dried
(MgSO,) and the solvent removed to afford the title compound (3.48g). 'H-NMR (CDCl,) § 2.83
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(2H,m), 3.02 (2H,1), 7.29 (2H,d), 7.51 (2H,d), 7.67 (4H,s), 9.85 (1H,5). MS (APCH) found
(M+1) = 279; CygH13F30 requires 278.

Intermediate A17 — C~(#’-Trifluoromethyl-biphenyl-4-y)methylamine

OO

A solution of intermediate A130 (31g, 1 equiv) in tetrahydrofuran (300ml) was added dropwise
to a solution of lithium alominium hydride (1.0M in tetrahydrofuran, 188ml, 1.5 equiv) at room
temperature with stirring. The reaction was stirred for 8 hours, after which time aq. ammonium
chloride (200m]) and then water (200ml) was added. The resultant mixture was filtered through
celite and then extructed with dichloromethane. The organic phase was dried (MgSO,) and
solvent removed to afford the title compound (26.7g). 'H-NMR (DMSO) 8 3.89 (2H,s), 7.52
(2H.d), 7.73 (2H ,d), 7.82 (2H ,d), 7.98 (2H.d).

Intermediate A18 — N-(1-Ethyl-piperidin-4-yl)-<(4’-
trifluoromethylphenyl)benzylamine

OO

A solution of intermediate A17 (9.3g, 1 equiv) and 1-ethyl-4-piperidone (5.0ml, 1.05 equiv) in
1,2-dichlorosthane (135ml) was treated with sodium triacetoxyborchydride (11g, 1.4 equiv) and -
acetic acid (2.23g, 1.05 equiv) at room temperature and the mixture was stirred for 24 hours. The
reaction was quenched by the addition of sodium hydroxide (2M, 125mI) and extracted with
diethyl ether. The organic phase was dried (MgSO,) and solvent evaporated to afford a residue,
which was tritnated with hexane to afford the title compound as a off white solid (8.2g). 'H-
NMR (CDCl,) & 1.06 (3H,1), 1.48 (3H,m), 2.01 (4H,m), 2.38 (2H,q), 2.55 (1H, m), 2.92 (2H,m),
3.88 (2H,»), 7.43 (2H d), 7.59 (2H ,d), 7.68 (4H,5).

Intermediate A120 — terr-Butyl (2-Amino-2-methylpropyl)-carbamate

ae o

Di-tert-buty] dicarbonate (6.58g, 1 equiv) in tetrahydrofuran (100ml) was added dropwise to a
solution of 1,2-dimmino-2-methyipropane (8.86g, 3.3 equiv) in tetrahydrofuran (100ml) at 0°C.
The solution was then stirred at room temperature for 16 hours. The solvent was evaporated and
the residue partitioned between aq. sodium chloride and ethyl acetate. The organic phase was
dried (K;CO,) and solvent evaporated to afford the title compound as a colourless solid (5.45g).
"H-NMR (CDCl) & 1.09 (6H.5), 1.45 (9H,s), 3.00 (2H,d). MS (APCI+) found (M+1) = 189;
CgHygN20; requires 188.



10

15

P32752

Intermediate A121 — fert-Butyl (2-Ethylamino-2-methylpropyl)-carhamate

e

Intermediate A120 (5.45g, leqniv), iodoethane (2.32ml, 1 equiv) and potaszinum carbonate (4g, 1
equiv) in dimethylformamide (80mi) were stirred at room temperuture for 16 hours. Solvent was
evaporated and the residue partitioned between dichloromethane and water. The organic layer
was dried (K2CO,), solvent evaporated and the residne applied to a colunm (silica, 10:1
dichloromethane/methanol) to afford the title compound as a light brown oil (3.89g). 'H-NMR
(CDCl,) 8 1.05 (6H,s), 1.08 (3H,1), 1.45 (9H,5), 2.54 (2H,9), 3.03 (2H,m). MS (APCI+) found
(M+1) = 217; Cy1H24N20; requires 216.

Intermediate A122 — N*-Ethyl-2-methylpropane-1,2-diamine dihydrochloride

WK

Hydrogen chloride (4M in dioxan, 70ml) was added to a solution of intermediate A121 (3.89g) in
dioxan (100ml) and the resulting suspension stirred at room temperature for 16 hours. Solvent
was evaporated and the residue suspended in diethyl ether, the resulting solid was filtered off and
collected to afford the title compound as a colourless solid (2.99g). 'H-NMR (dg-DMSQ) & 1.26
(3H,t), 1.39 (6H,s), 2.97 (2H,q), 3.19 (2H,3). MS (APCl+) found (M+1) = 117; CgH6N2
requires 116, '

Intermediate A123 — 2-(2-tert-Butylaminoethyl)phthalimide

O:€,J-~

A mixture of 2-bromoethyl phthalimide (20g, 2 equiv), zert-butylamine (41ml, 1 equiv) and
potassium carbonate (10.86g, 2 equiv) in dimethylformamide (200ml) was heated to 50°C for 48
bours. Solvent was evaporated and the residue partitioned between dichloromethane and water.
The organic phase was dried (KyCO,) and solvent removed to afford the title compound as an
omnge solid (18.93g). 'H-NMR (CDCl;) & 1.05 (9H,s), 2.85 (2H,t), 3.77 (ZH.t), 7.72 (2H,m),
7.85 (AL,m).

Intermediate A124 — N-fert-Butylethane-1,2-diamine

W

A mixture of intermediate A123 (4g, 1 equiv) and hydrazine hydrate (1.58ml, 2 equiv) in
methylated spirit (100ml) was heated to reflux for 16 hours. Solid filtered off and solution used
directly in the next step.
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The following intermedistes were made by the method of Intermediate Al:

-

| No. | Precursors | Name
A20 | methyl 6-chloronicotinate, Methyl 6-(4-trifluoromethylphenyl)nicotinate
| 4-triflucromethylbenzeneboronic acid
A21 | 4-bromobenzaldehyde, 4-(4-Trifluoromethylphenyl)benzaldehyde
4-trifluoromethylbenzeneboronic acid
A22 | 4-bromoacetophenone, 4-acetyl-4’-chlorobipbenyl
4-chlorobenzeneboronic acid
A23 | 4«(trifluoromethyl)bromobenzene 3<(4-Trifluoromethyl-biphenyl-4-yl)propionic acid
4-(2-carboxyethyl)phenylboronic acid
A24 | 2<(4-bromophenoxy)ethanol 2~(4-trifluoromethyl-biphenyloxy)ethanol
: 4-trifluoromethylbenzencboronic acid
A130 | 4-bromobenzonitrile 4" qriflucromethyl-biphenyl-4-carbonitrile
| 4-triflucromethylbenzeneboronic acid

The following intermediates were made by the method of Intermediate A2:

No. | Precursor | Structure Name

A2§ | Int. A2] w N-Methyl-4-(4-trifluoromethylphenyl)benzylamine

A26 | Int AS —LO‘O"’ N-methyl-2-(4- trifluoromethy] phenyl)pyrid-S-yl-
methylamine

The following intermediates were made by the method of Intermediate A3:

No. | Precursor | Structure Name
A3 | IntA21 3_/‘\_0_0_, N-(2-(diethylsmino)ethyl)-4-(4-trifluaro-
‘ methylphenyl)benzylanine
A31 | IntAS :),_/'"K_Q_O_, N-(2-(diethylamino)ethyl)-2-{4-trifluoro-
methylphenyl)pyrid-5-ylmethylamine
. A32 | Tm. ASO :),_/4{_0_0_0 N~(2-(disthylamino)ethyl)-2-(4-chloro-
phenyl)pyrimid-S-ylmethylamine
A3 | TtASL :)“/_LC}‘O"’ N-(2-(diethylamino)ethyl)-2-(4-trifluoro-
. methylphenyl)pyrimid-5-ylmethylamine

25
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AM | Int A21 OILO‘O'*’ i N-2-(1-piperidino)ethyl)4-(4-triffuoro- -
7 methylphenyl)benzylamine
A3S | IntA22 :),_rs_o_o_q (£)-N-(2«(diethylamino)ethyl}-1-(4-(4-
. chiorophenyl)phenyl)ethylamine
A3 | Int.AS4 W N~(2-(diethylamino)ethyl)-3-(4-trifluoro-
- ' | methylphenoxy)benzylamine
A37 | It An W  N-(2-(diethylamino)ethyl)4-(4-tiftuoro-
| methylphenoxy)beazylamine
A38 | Int A4 " tert-Butyl {2-{4-(4-triffucromethylphenyl)-
Int. A21 : benzylamino]ethyl Jethylcarbamate
A% | ma6 o Y ) N-(2-(diethylamino)ethyl)-3-(4-triflooro-
methylbiphenyl-4-yl)propylamine B
Ao | meass | el Y M) N-(2-dicthylaminc)ethyl)-2-{4-trifluoro-
methylbiphenyl-4-yloxy)ethylamine
Al4l | Int A21 "‘F[Q‘O" N-{(2-(dicthylamino)-2-ethyDpropyl}-4-(4-
Int. A122 trifluoromethylphenyl)benzylamine
A142 | Im. AZ1 ,,,,,,_/"\_Q_O_,_ N-fert-Butylaminoethyl-4~(4-triflucro-
Int. A124 methylphenyl)benzylamine

The following intermediates were made by the method of Intermediate A4:

No. | Precursor | Name
A4D | It AB | 5-Hydroxymethyl-2-(4-chloropheny))pyrimidine
A4l | Int. AS3 | 4chloro-S-hydroxymethyl-2-(4-trifluoromethylphenyl)pyrimidine

The following intermediates were made by the method of Intermediate AS:

No. | Precursor | Name

ASD | Int. A4D | 5-Formyl-2(4-chlorophenyl)pyrimidine

AS1 Int. A9 | 5-Formyl-2-(4-trifluoromethylphenyl)pyrimidine
AS54 | Int. Al0 | 3{(4-trifluvoromethylphenoxy)benzaldehyde

The following intermediate was made by the method of Intermediate A6:

No. |

Precursars Name

26
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AS2 | diethyl ethoxymalonate, Ethyl 2-(4-triflnoromethylphenyl)-4-oxopyrimidine-
4-triflucromethylbenzamidine. HCI 5-carboxylate

The following intermediate was made by the method of Intermediate A7:

No. | Precursor | Name

A53: Int. A52 | Bthyl 2{(4-trifluoromethylphenyl)-4-chloropyrimidine-5-carboxylate

The following intermediate was made by the method of Intermediate Al6:
e+ e e e et et s eme e

No. |Pr | Name

ASS |Int.A24 __ | (4-triftuoromethylbiphenyl-4-yloxy)acetaldehyde L

The following intermediates were made by the method of Intermediate A18, using Intermediate
A17 and the appropriately substitted 1-alkyl-4-piperidone:

. No. Name

A6l ;N-(l-methylpipeﬁdin—4-yl)—(4'-u-iﬂmmthylphsnyl)bmzylmﬁne

A61 _ | N-(1-isopropylpiperidin-4-yl)(4-trifluoromethylphenyl)benzylamine |

A62 | N-(1-(2-methoxyethyl)piperidin-4-yI)-(4'-trifluoromethylphenyl)benzylamine |

The following compounds are commercially available:
Intermediate B1, 2-thiouracil; Intermediate B2, 5-methyl-2-thiouracil ; Intermediate B3, S-ethyl-
2-thiouracil; Intermediate B4, 5-propyl-2-thiouracil; Intermediate BS, 5,6-dimethyl-2-thiouracil;

The following compounds are available by literature methods:

Intermediate B6, 5-carbethaxy-2-thiouracil (J. Amer. Chem. Soc. 794, 64 (1942));
Intermediate B7, 5,6-trimethylene-2-thionracil (J. Amer. Chem. Soc. 3108, 81 (1959));
Intermediate B8, 5,6-tetramethylene-2-thiouracil (J. Org. Chem. 133, 18 (1953));
Intermediate B9, 5-methoxy-2-thiouracil (J. Chem. Soc. 4590 (1960)).

Intermediate B10 — S-(2-hydroxyethyl)-2-thiouracil

A solution of ethyl formate (33.1 ml, 2.1 equiv) and y-butyrolactone (15 ml, 1 equiv) in ether
(400 m!) was added dropwise with stirring to 2 solution of potmssium t-butoxide (52.5 g, 2.4
equiv) in tetrahydrofuran (400 ml). The mixture was allowed to warm to room temperature, and
stirred overnight. The solvent was removed in vacuo, 2-propanol (600 ml) end thiourea (29.7 g,
2 equiv) were added, and the mixture was heated to reflux for 5Sh. After cooling to room

27
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temperature, the precipitate was filtered off, dissolved in water (500 ml), and washed twice with
ether. The aqueous solution was acidified to pHS.5 with acetic acid, and the resulting precipitate
was filtered off, washed thoroughly with water, and dried in vacuo; yield 23.85 g. 1H-NMR (dg-
DMSO) &§ 2.36 (2H.,t), 3.47 (2H,m), 4.57 (1H,m), 7.24 (1H,s), 12.2 & 12.4 (each 1H, br s); MS
(APCI-) found (M-H) = 171; CgHgN,0S requires 172,

Intermediate B111 — Ethyl (2,4-dioxo-4 H-benzo[d][1,3]oxazin-1-yl)acetate

Isatoic anhydride (10g, 1 equiv) in dimethylformamide (30ml) was added dropwise to a
suspension of sodium hydride (2.45g, 60% in mineral oil, 1 eqniv) in dimethylformamide (70ml)
at room temperature. The reaction was stirred for 1 hour prior to the addition of ethyl
bromoacetate (6.8ml, 1 equiv) and the resulting mixture stirred for 16 hours. Solvent evaporated,
the residue suspended in water and the solid collected. The title compound was obtained by
crystallisation from ethyl acetate (10.5g). 'H-NMR (CDCl;) 8 1.29 (3H,t), 4.27 (2H,q), 4.82
(2H,s), 6.96 (1H,d), 7.33 (1H,1), 7.74 (1H, dt), 8.19 (1H,dd).

Intermediate B112 — Ethyl (4-0x0-2-thioxo-3,4-dithydro-2 H-quinazolin-1-yl)acetate

Intermediate B111 (2.64g, lequiv) and thiourea (2.42g, 4 equiv) in 1-methyl-2-pyrrolidinone
(40ml) was heated to 180°C for 2 hours. After cooling the mixture was treated with water and
the resultant solid collected by filtration. This solid was applied to a cohumn (silica, 2%
methanol/dichloromethane) to afford the title compound as a colourless solid (0.169g). 'H-NMR
(CDCl3) 81.22 (3H,1), 4.21 (2H,g), 5.53 (2H,br 5), 7.46 (1H,1), 7.53 (1H,d), 7.81 (1H,dt), 8.07
(1H,dd).

Intermediate B113 — Methyl 3-[3-(1-phenylmethanoyl)thioureido]jthlophepe-2-
carboxylate

Sasae

Methyl-3-amino-2-thiophene carboxylate (30g, 1 equiv) and benzoyl isothiocyanate (46ml, 1.8
equiv) in acetone (250ml) were heated to 65°C for 30 minutes. After cooling the solution was
concentrated and the resulting solid filtered off and dried (40.54g). 'H-NMR (CDCl,) § 3.98
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(3H.s), 7.54 (4H,m), 7.94 (2H,m), 8.81 (1H,d), 9.15 (1H,br 8); MS (APCI+) found (M+1) = 321;
C14H12N20,S; requires 320,

Intermediate B114 — 2-Thioxo-2,3-dihydro-1 H-thieno[3,2-d]pyrimidin-d-one

2

Potassium hydroxide (13.83g, 2 equiv) was dissolved in ethanol (1000ml) and then poured onto
intermediate B113 (40.54g, 1 equiv) with stirring. The mixture was heated to relux for 1 hour
and after cooling the title compound was obtained by filtration (17.32g). "H-NMR (CDCl,) 8
6.87 (1H,d), 7.77 (1H,d), 10.46 (2H,br 5); MS (APCL) found (M-1) = 183; CgH4N>0S; requires
184,

The following intermediates were prepared by the method of Intermediate B10

vy
ot

No. Precursor Name

B11 monoethyl succinate 5-carboxymethyl-2-thiouracil
B12 cthyl ethoxyacetate S-ethoxy-2-thiouracil

B13 | cthyl (methylthio)acetate | S-methylthio-2-thiouracil

Intermediate B20 — 2-(4-finorobenzylthio)-5-methylpyrimidin-4-one

A mixture of Intermediate B2 (9.45 g, 1 equiv), 4-fluorobenzyl chloride (7.96 ml, 1 equiv),
potasgium carbonate (18.4 g, 2 equiv) and dimethyl formamide (100 ml) was stirred at 90°C
under argon for 16h. The DMF was removed in vacuo, water was added, and the product was
extracted into ethyl acetate. The organic layer was dried and evaporated, and the residue was
triturated with petroleum ether to obtain the title compound as a white solid (8.76 g). 1H-NMR
(CDCl3) & 2.02 (3H,s), 4.38 (2H.s), 6.97 (2H,m), 7.35 (2H,m), 7.74 (1H,s); MS (APCI+) found
(M+1) = 251; Cy2H11FN320S requires 250.

The following intermediates were propared by the method of Intermediate B20:

No. | Precursor | Name

Int. Bl | 2<(4-fluorobenzylthio)pyrimidin-4-one

Int. B3 | 2<(4-fluorobenzylthio)-5-ethylpyrimidin-4-one

B21
B2

B23 | IntB4 | 2-(4-fluorobenzylthio)-5-propylpyrimidin-4-one
B24 | mLB6 | 2-(4-fluorobenzylthio)-S-ethoxycarbonylpyrimidin4-one

29
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Int. B10 | 2{(4-fincrobenzylthio)-5-(2-hydroxyethyl)pyrimidin-4-one :
Int.BS | 2-(4-flucrobenzylthio)-5,6-dimethylpyrimidin-d-one
i Int.B7 |2-(4-fluorobenzylthio)-5,6-trimethylencpyrimidin-4-cne
Int. BS | 2-(4-fluorobenzylthio)-5,6-tetramethylenepyrimidin-4-one
Int. B9 | 2(4-fluorobenzylthio)-S-methoxypyrimidin-4-one
Int. B12 | 2-(4-flucrobenzylthio)-S-ethoxypyrimidin-4-ane
Int. B13 | 2-(4-fluorobenzylthio)-5-methylthiopyrimidin-4-one
Int. B114 | 2-(4-flucrobenzylthio)-1 H-thieno[3,2-dlpyrimidin-4-one

GE(EBIRREE

The following intermediates were prepared by method of Intermediate B20 and the appropriate
benzyl chloride.

No. | Precursor Name r

B133 | Int. B7 2-(2,3-difluorobenzylthio)-5,6-trimethylenepyrimidin-4-one
2,3-diflucrobenzyl chloride

i B134 | Int. B7 2-(3,4-difluorobenzylthio)-5,6-trimethylenepyrimidin-4-one °
3 4-difluorobenzyl chloride

B135 | Int. B7 22,3 4-trifluorobenzylthio)-5,6-trimethylenepyrimidin-4-
I 2,3 4-triflnorobenzyl chloride | one

B136 | Int. B7 2-(2-fluorobenzylthio)-5,6-trimethylenepyrimidin-4-one |

| | 2-fluorobenzyl chioride a

Intermediate B37 — 2-(4-fluorobenzylthio)-S-hydroxymethylpyrimidin-4-one

Borane-tetrahydrofuran complex (143 ml, 2.2 equiv, 1.0M in THF) was added dropwise to an
ice-cooled solution of Intermediate B24 (20 g, 1 equiv) in dry THF (700 ml) under argon with
stirring. After a further 30 min at 0°C, the mixture was allowed to warm to room temperature
and stirring continued overnight. The solvent was evaporated, 50% agueous acetic acid (500 ml)
was added with stirring, and the mixture was evaporated to dryness. The residue was digested
with hot water (500 ml) for S min, then the solid was filtered off. Both thiz solid and the filtrate
were extracted with dichloromethane, and the organic extracts were combined and purified by
chromatography (silica, 2-8% methanol in dichloromethane). Product fractions were evaporated
to a white solid (6.14 g). 1H.NMR (dg-DMSO) 5 4.25 (2H,8), 4.39 (2H.8), 7.14 (2H.1), 745
(2H,m), 7.82 (1H, br s); MS (APCI+) fonnd (M+1) = 267; C12H1 {FN20O3S requires 266.
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Intermediate B38 — ﬁﬂmrohmlﬂo}&hwmuﬁmhwm

A mixture of Intermediate B11 (2.60 g, 1 equiv), 4-flucrobenzyl bromide (1.74 ml, 1 equiv) and
2-propanol (50 ml) was stirred at reflux for 3h, then concentrated to a slurry in vacuo and diluted
with ether. The solid was filtered off, washed with ether and dried; yield 2.87 5. Iy NMR (dg-
DMSO) 8 1.17 (6H,d), 3.31 (2H,s), 4.40 (2H,5), 4.89 (1H,m), 7.14 (2H,1), 7.45 (2H.m), 7.84
(1H.s); MS (APCI+) found (M+1) = 325; Cy5H17FN203S requires 324.

Intermediate B40 — 1-(tert-Butoxycarbonylmethyl)-2-(4-filuorobenxzylthio)-S-methyl-
pyrimidin-4-one

A mixture of Intermediate B20 (6.30 g, 1 equiv), t-butyl iodoacetats (6.1 g. 1 equiv), diisopropyl-
ethylamine (5.27 ml, 1.2 equiv) and dichloromethane (100 ml) was stirred at ambient temperature
under argon for 1Gh, then the solution was washed with aq. ammonium chloride and aq. sodium
bicarbonate, dried and evaporated. Chromatography (silice, ethyl acetate + 0.5% v/v aq.
ammonia) followed by crystallizsation from ethyl acetate gave the title compound as a white solid
(3.36 g). 14 NMR (CDCl3) & 1.44 (9H,5), 2.01 (3H,d), 4.36 (2H,5), 451 (2H,3), 6.98 (3H,m),
7.36 (2H.m); MS (APCI+) found (M+1) = 365; C1gH21FN2O3S requires 364.

The following intermediates were prepared by the method of Intermediate B40:

No. | Precursor | Name
B4l Int. B21 1} 1-(tent-Butoxycarbonylmethyl)-2~(4-fluorobenzylthio)pyrimidin-4-one
B42 Int. B22 ; 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-S-ethylpyrimidin-4-
one
B4 Int. B23 | 1-<(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthic)-5-propylpyrimidin-
4-one
B44 Int. B24 | 1-(tert-Butoxycarbonylmethyl)-2-(4-flucrobenzylthio)-5-ethoxycarbonyl-
midin-4-one
B45 Int. B38 | 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-
isopropoxycarbonylmethylpyrimidin-4-one
3 B46 Int. B37 | 1{tent-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-S-hydroxymethyl-
pyrimidin4
B47 | Int.B25 | I<(tert-Butoxycarbonylmethyl)-2-{4-fluorobenzylthio)-5-(2-hydroxyethyl)- |
© B48 Int. B26 | 1-{tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5,6-dimethyl-
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B49 Int. B27 | 1<(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5,6-trimethylene-
pyrimidin-4
B50 | Int.B28 | I1-(tert-Butoxycarbanylmethyl)-2(4-fluorobenzylthio)-S,6-tetramethrylene- |
pyrimidin-4
B51 Int. B29 | 1<{tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-methoxy-
imidin-4
B52 Int. B30 | I-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-S-ethoxypyrimidin-
4-one
BS3 Int. B31 | 1<(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-methylthio-
smidin4
B154 | Int. B133 | 1-(tert-Butoxycarbonylmethyl)-2-(2,3-difluorobenzylthio)-5,6-
tetramethylenepyrimidin-4-one
| BISS | nt. BI134 1-(tert-Butoxycarbonylmethyl)-2-(3,4-diftucrobenzylthio)-5,6-
tetramethylenepyrimidin-4-one
B156 | Int. B135 | I-(tert-Butoxycarbonylmethyl)-2-(2,3,4-trifluorobenzylthio)-5,6-
tetramethylenepyrimidin-4-one
B157 | Int. B136 | l<(tert-Butoxycarbonylmethyl)-2-(2-fluorobenzylthio)-5,6-tetramethylene-
pyrimidin-4-one
B158 | Int. Bi32 | 1-<(tert-Butoxycarbonylmethyl)-2-{4-fluorobenzylthio)-4-oxo-4 H-
thieno{3,2-d]pyrimidin-1-one

The following intermediate was prepared by the method of Intermediate B20:

No.

Precursor

Name

B159

: B112

Ethyl [2-(4-fluorobenzylthio)-4-oxo-4 H-quinazolin-1-yl]acetate

Intermediate BS6 — 1-(tert-Butoxycarbonyimethyf)-2-(4-fluorobenzylthio)-5-chloro-
pyrimidin-4-one

5 A mixture of Intermediate B41 (7.45 g, 1 equiv), N-chlorosuccinimide (2.84 g, 1 equiv) and
carbon tetrachloride (150 ml) was stirred at reflux under argon for 2h, then the solotion was
evaporated. Chromatography (silica, ethyl acetate) followed by trituration with ether gave the
title compound as & white solid (4.45 g). 1H-NMR (CDCl3) 8 1.45 (9H.s), 4.40 (2H,5), 4.50
(2H.5), 6.99 (2H,m), 7.35 (2H,m), 7.40 (1H,5); MS (APCI+) found (M+1) = 385/387;

10 Cy7H}gCIFN>O3S requires 384/386.
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Intermediate B57 — 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-bromo-
pyrimidin-4-one

Prepared as Intermediate B56, but using N-bromosuccinimide in place of N-chlorosuccinimide.
IH-NMR (CDCl3) 3 1.45 (9H,3), 4.40 (2H.5), 4.49 (2H.5), 6.99 (2H,m), 7.35 (2H,m), 7.53
(1H,5); MS (APCI+) found (M+1) = 420/431; C17HgBrFN9O3S requires 428/430,

Intermediate BS§ — 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-
methylsulfinylpyrimidin-4-one

m-Chloroperbenzoic acid (0.93 g) was added to an ice-cooled shurry of Intermediate B53 (1.50 g)
in dichloromethane (20 ml). The resulting solution was allowed to warm to room temperature
and stirred for 30 min, then washed with aq. sodium bicarbonate. Chromatography (silica, 3-8%
mothanol in cthy] acetate) gave the title compound as a white solid (1.15 g). TH-NMR (CDCl3)
8 1.46 (9H,5), 2.94 (3H,s), 4.51 (4H,m), 7.01 (2H,m), 7.37 (2H.m), 7.60 (1H,s); MS (APCI+)
found (M+1) = 413; C1gH21FN204S7 requires 412.

Intermediate B60 — 1-(Carboxymethyl)-2-(4-flucrobenzylthio)-S-methylpyrimidin-d-one

Intermediate B40 (3.88 g) was added to solntion of triflucroacetic acid (10 ml) in
dichloromethane (20 ml) under argon, and stirred ovemight at room temperature. Evaporation of
the solvent and trituration with ether gave the title compound as a white solid (3.04 g). 1K-NMR
(dg-DMSO) § 1.81 (3H,d), 4.42 (2H,5), 4.66 (2H,s), 7.14 (2H,m), 7.47 (2H,m), 7.63 (1H.m); MS
(APCI+) found (M+1) = 309; C14H;3FN201S requires 308.

The following intermediates were prepared by the method of Intermediate B60:

I No. | Precursor | Structure Name
! B61 Int. B41 1-(Carboxymethyl)-2{4-flucrobenzylthio)-
B62 Int. B42 1-(Carboxymethyl)-2-(4-flucrobenzylthio)-S-
ethylpyrimidin-4-one
| B63 | Int.B43 1<(Carboxymothyl)-2(4-fluorobenzylthic)-5-
. propylpyrimidin-4-one
i
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B4 Int. B44 1{Carboxymethyl)-2(4-flnorobenzylthio)-5- -
ethoxycarbonylpyrimidin-4-one
B65 Int. B4S 1<(Carboxymethyl)-2-{4-flucrobenzylthio)-3-
isopropoxycarbonylmethylpyrimidin-4-one
B66 Int. B46 1-(Carboxymethyl)-2-{4-fluorobenzylthio)-5-
hydroxymethylpyrimidin-4-one
B67 Int. B47 1(Carboxymethyl)-2-(4-fluorobenzylthio)-5-(2-
hydroxyethyl)pyrimidin-4
' B68 Int. B48 1 1{(Carboxymethyl)-2-(4-fluorobenzylthio)-5,6-
dimethylpyrimidin-4-one
B6&Y Int. B49 1{Carboxymethyl)-2<(4-fluorobenzylthio)-5,6-
trimethylenepyrimidin-4-one
B70 Int. B50 1-(Carboxymethyl)-2-(4-flucrobenzylthio)-5,6-
thyl midind
B71 Int. B56 1{Carboxymethyl)-2-(4-fluorobenzylthio)-5-
/OA chloropyrimidin-4-one
B72 Int. BS7 1<(Carboxymethyl)-2~(4-fluorobenzylthio)-5-
B73 Int. BS1 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-5-
methoxypyrimidin-4-one
B74 Int. B52 X 1{Carboxymethyl)-2-(4-fluorobenzylthio)-5-
ethoxypyrimidin-4-one
B7S Int. BS3 1{(Carbaxymethyl)-2-(4-fluorobenzylthio)-5-
r,O/\ methylthiopyrimidin-4-one

b 3
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B76 | In.BS8 1-{Carboxymethyl)-2-(4-fluorobenzylthio)-5-

methylsulfinylpyrimidin-4-one

b b s

B177 | Int. B154 1{Carboxymethyl)-2-(2,3-diflucrobenzylthio)-

5,6-trimethylencpyrimidin-4-one

B178 | It B1SS 1{Carboxymethyl)-2~3,4-diftucrobenzylthio)-

5,6-trimethylenepyrimidin-4-one

B179 | Int. B156 1-(Carboxymethy)-2-(2,3,4-trifluorobenzylthio)-

5,6-trimethylenepyrimidin-4-one

B180 ; Int, B157 1-{Carboxymethyl)-2-(2-fluorobenzylthio)-5,6-

. } yl imidin-4 ;
" B181 | Int.B158 [2(4-Fluorobenzylthio)-4-oxo-4 H-thieno[3,2-
d]pyrimidin-1-ylJacetic acid
B182 | Int. B159 [2-(4-Fluorobenzylthio)-4-oxo-4 H-quinazolin-1-

yl]acetic acid

Intermediate B80 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonyhmetiryl)-2-
(4-fluorobenzyl)thio-5-(2-axidoethyl)pyrimidin-4-one

A mixture of Example 39 (1.88 g, 1 equiv), methanesulfonic anhydride (0.713 g, 1.2 equiv),

5 triethylamine (0.665 ml) and dichloromethane (20 ml) was stirred at 0°C for 4h. The solution
was washed with water, dried and evaporated to a pele foamn (2.4 g). This was dissolved in
dimethylformamide (20 ml), sodium axzide (0.266 g, 1.2 equiv) was added, and the mixture was
stirred under argon at room temperature overnight. The solvent was evaporated, the residue was
partitioned between water and dichloromethane, and the organic layer was dried and evaporated.

10  Chromatography (silica, ethyl acetate) gave the title compound as a white solid. JH-NMR
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(CDCly) & 2.66 (2H,m), 2.88 (3H, 8), 3.60(2H, m), 4.46-4.64 (6H, m), 6.84-7.50 (12H, m), 8.02
(1H.3); MS (APCH) found (M+1) = 577/579; CogHagCIFNO3S requires S76/578.

The following compound was prepared by the method of Intermediate B8O

No. | Precursor | Name

BS1 Example | 1{N-(2(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)amino-
42 carbonrylmethyl)-2-(4-fluorobenzyl)thio-5-(2-azidoethyl)pyrimidin-4-one

Example 1 — 1-(N-(2-(Diethylamino)ethyl)-N<(4-(4-trifluoromethylphenyl)benzyl)amino-
carbonylmethryl)-2<(4-flucrobenzyl)thio-S-ethylpyrimidin-4-one bitartrate

A mixture of Intermediate A30 (0.403 g, 1 equiv), Intermediate B62 (0.371 g, 1 equiv), HATU
(0.426 g, 12 equiv), di-isopropylethylamine (0.482 ml, 2.4 equiv) and dichloromethane (15 mi)
was stirred at room temperature overnight, then washed with aqueous ammoninm chloride and
aqueous sodium bicarbonate. The organic layer was dried and evaporated, and the product
purified by chromatography (silica, 5% methanol in dichloromethane). Product fractions were
evaporated to a white foam (0.627 g). This free base (0.612 g) was dissolved in methanol (10
ml), tartaric acid (0.14 g) was added, the mixture was stirred for 5 mins then evaporated.
Trituration with ether gave the bitartrate salt as a white solid (0.622 g). 'H-NMR (dg-DMSDO, ca
1:1 rotamer mixture) § 0.96 (3H,m), 1.07 (6H,m), 2.27 (2H,m), 2.59 (2ZH,m), 2.84 (2H,m),
3.37/3.50 (4H.m), 4.26 (2H.,5), 4.39/4.43 (2H,2x ), 4,64/4.72 (2H,2x 5), 4,94/5.09 (2H 2x 1),
7.11/7.14 (2H,2x m), 7.36-7.49 (5H, m), 7.63/7.72 (2H,2x d), 7.84 (4H,m); MS (APCI+) found
(M+1) = 655; C35H33F4N407S requires 654.

Example 2 — 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-5-yl-
methyl)aminocarbonymethyl)-2-(4-fluorobenzyl)thio-S-ethylpyrimidin-4-one bitartrate

Prepared from intermediatos A31 and B62 by the method of Example 1. 1H-NMR (dg-DMSO,

ca 2:1 rotamer mixture) 5 0.93 (6H.m), 1.08 (3H,m), 2.27 (2H,m), 2.66 (4H,m), 3.39/3.45
(4H,m), 421 (2H,3), 4.39/4.42 (2H,2x s), 4,66/4.77 (2H,2x 5), 4,97/5.10 (2H,2x 8), 7.09/7.12
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(2H,2x 1), 7.42/7.49 (2H,2x 1), 7.79/1.86 (1H.2x dd), 7.87 (2H.d), 7.97/8.06 (1H,2x dd), 828
(2H,d), 8.62/8.71 (2H,2x 5); MS (APCI+) found (M+1) = 656; C34H37F4N50,S requires 655.

Example 3(a) — 1-(N-{2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethyiphenyDbenzyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one

Intermediate B69 (87.1g, 0.26 mol.) was snspended in dichloromethane (2.9 litre). 1-
Hydroxybenzotriazole hydrate (35.2g, 0.26 mol.) and 1-(3-dimethylaminopropy!)-3-
ethylcarbodiimide hydrochloride (99.7g, 0.52 mol.) were added and the suspension stirred for 45
mimutes by which time compiete solution had been obtained. Intermediate A30 (91.2g, 0.26
mol.) was added as a solution in dichloromethans (100ml) over 5 minutes and the solution stirred
for 4 hours. Saturated ammonium chloride solution:water mixture (1:1, 1 Litre) was added and
the solution stirred for 10 minutes. The organic phase was separated and extracted with saturated
ammonium chloride:water mixture (1:1, 1 litre), extracts were pH 6. The organic phase was
separated and extracted with water (1 litre) containing acetic acid (10ml), extract pH 5. The
dichloromethane layer was separated and extracted with saturated sodium carbonate
solution:water:saturated brine mixtare (1:3:0.2, 1 litre), pH 10.5, then with saturated brine: water
mixture (1:1, 1 litre). The brown solution was dried over anhydrous sodium sulfate in the
presence of decolourising charcoal (35g), filtered and the solvent removed ir vacuo to give a
dark brown foam. The foam was dissolved in iso-propyl acetate (100ml) and the solvent
removed in vacuo. The dark brown gummy residue was dissolved in boiling iso-propyl acetate
(500ml), cooled to room temperature, seeded and stirred overnight. The pale cream solid
produced was filtered off and washed with iso-propyl acetate (100ml). The solid was sucked dry
in the sinter for 1 hour then recrystallized from iro-propyl acetats (400ml). Afier stirring
overnight the solid formed was filtered off, washed with iso-propyl acetate (80ml) and dried in
vacuo to give the title compound, 110g, 635% yield. 1H NMR (CDClj, ca 1.9:1 rotamer
mixture) 5 0.99 (6H, t}, 2.10 (2H, m), 2.50 (4H, q), 2.58/2.62 (2H, 2 x t), 2.70/2.82 (2H, 2 x ),
2.86 (2H, 1), 3.28/3.58 (2H, 2 x 1), 4.45/4.52 (2H, 2 x 8), 4.68/4.70 (2H, 2 x 5), 4.93 (2H, 8), 6.95
(2H, m), 7.31 (2H, d), 7.31/7.37 (2H, 2 x m), 7.48/7.52 (2H, d), 7.65 (2H, m), 7.72 (2H, m); MS
(APCT) M+H)* 667; mp 125°C (by DSC - assymetric endotherm).
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Example 3(b) — 1-(N-(2-(Dietbylamino)ethyl)-N-(4-(4-trifinoromethylphenyl)benzyl)-
sminocarbonyimethyl)-2-(d-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-cue bitartrate

Prepared from intermediates A30 and B69 by the method of Example 1. H-NMR (d¢-DMSO,
ca 1:1 rotamer mixture) § 0.92/0.99 (6H,2x t), 1.99 (2H,m), 2.54 (6H,m), 2.68/2.74 (4H,m), 3.36
(2H,m), 4.21 (2H,5), 4.37/4.44 (2H,2x 3), 4,63/4.74 (2H,2x 8), 4,89/5.13 (2H,2x 5), 7.08/7.14
(2H,2x m), 7.36-1.50 (4H, m), 7.64/7.70 (2H,2x d), 7.83 (4H,m); MS (APCH+) found (M+1) =
667; C36H3gF4N402S requires 666.

Example 3(c) — 1-(N-(2-(Diethyylamino)ethyl)-N-(4-(4-triflacromethylphenyl)benzyl)-
aminocarbonytmethyl)-2-(4-flucrobenzyl)thio-5,6-trimethylenepyrimidin-4-one
hydrochloride

The free base from Example 3(a) (3.00g, 0.0045 mol) was suspended with stirring in isopropanol
(30 ml) and warmed to 459C to give a clear solution. The solution was then cooled to ambient
temperature and conc. hydrochloric acid (0.40 ml, 0.045 mol) was added. The resultant slurry
was then stirred at ambient temperature for 35 minutes, before being cooled to 0°C for 35
miontes. The slurry was then filtered and washed with isopropanol (10 ml), followed by heptane
(30 ml), before being dried under vacuum to give the tithe compound as a white solid (3.00 g,
95%). JH NMR (CDCl3) & 1.38 (6H, t), 2.08 (2H, m), 2.82 (2H, t), 2.99 (2H, t), 3.19 (4H, m),
3.35 (2H, m), 3.97 (2H, s), 4.42 (2H, s), 4.81 (2, 5), 4.99 (2H., 3), 6.87 (2H, 1), 7.26 (2H, 1), 7.33
(2H, d), 7.41 (2H, d), 7.53 (2H, d), 7.71 (2H, d), 11.91 (1H, s).

Example 4 — 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-S-yl-
methyl)aminocarbonylmethyl)-2-(4-fluorobenxyl)thio-5,6-trimethylenepyrimidin-4-one
bitartrate

Prepared from intermediates A31 and B69 by the method of Example 1. 1H-NMR (dg-DMSO,
ca 3:1 rotamer mixture) § 0.92/0.98 (6H.1), 1.99 (2H,m), 2.53 (6H,m), 2.68/2.75 (4H,m), 341
(2H,m), 4.22 (2H,5), 4.37/4.42 (2H,2x 5), 4,66/4.79 (2H,2x 1), 4,93/5.13 (2H,2x 5), 7.07/7.12
(2H,2x 1), 7.39/7.47 (2H.2x 1), 7.77/1.86 (1H,2x dd), 7.87 (2H,d), 7.98/8.05 (1H,2x dd), 828
(2H,d), 8.61/8.69 (1H,2x 8); MS (APCI+) found (M+1) = 668; C35H37F4Ns02S requires 667.
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Example 5 — 1-(N-(2-(Diethylamino)ethyl)-N-(2-(¢-triflucromethylphenyl)pyrimid-5-y}-
methyl)aminocarbonyimethyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one
bitartrate

Prepared from intermediates A33 and B69 by the method of Example 1. 'H-NMR (dg-DMSO,
ca 3:1 rotamer mixture) § 0.92/1.09 (6H,1), 1.96 (2H,m), 2.60 (6H,m), 2.75 (4H.m), 3.48 (2H,m),
4.23 (2H,s), 4.38/4.40 (2H,2x 1), 4,65/4.81 (2H.2x 8), 4,97/5.11 (2H,2x 8), 7.07/7.10 (2H,2x 1),
7.38/7.44 (2H,2x 1), 7.91 (2H,d), 8.57 (2H,d), 8.84/8.93 (2H,2x 5); MS (APCI+) found (M+1) =
669; Ca4HagF4NGO3S requires 668.

Example 6 — 1-(N-Methyl-N-(2-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5~(2-aminoethyl)pyrimidin-4-one hydrochloride

A solution of Intermediate B80 (0.228 g) in ethanol (20 ml) was hydrogenated over 10%
palladium on charcoal (0.09 g) at atmospheric pressure for 2 days. The catalyst was filtered off,
the solvent was removed in vacuo, and the resulting oil was purified by chromatography (silica,
10% methanolic ammonia in dichloromethane). The free base was dissolved in dichloromethane
(5 ml), and an equimolar quantity of hydrogen chloride in ether added. The solvent was removed
in vacuo, and the residue triturated with ether; yield 0.132 g). 'H-NMR (dg-DMSO, ca 2:1
rotarner mixtare) § 2.58 (2H,m), 2.87/2,99 (3H,2x 5), 2.99 (2H,m), 4.40/4.45 (2H,2x 5), 4.57/4.66
(2H,2x s5), 4.97/5.00 (2H,2x 8), 7.16 (2H,m), 7.33/7.38 (2H,2x d), 7.4-7.7 (5H,m), 8.0 (2H,br m);
MS (APCI+) found (M+1) = 551/353; CogHogCIFN404S requires 550/352.

Example 7 — 1<(N-Methyl-N-(2-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fMluorobenxyl)thio-5-(2-acetamidoethyl)pyrimidin-4-one

A solution of Example 6 (0.173 g, 1 equiv), acetic anhydride (0.033 ml, 1.1 equiv) and

diisopropylamine (0.066 ml, 1.2 equiv) in dichloromethane (10 ml) was stirred at room

temperature overnight. The solution was washed with aq. ammonium chloride and ag. sodium
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bicarbonate, then the organic layer was dried and evaporated. The residue was triturated with
ether to obtain the title compound as a white solid (0.156 g). !H-NMR (CDCl3, ca 2:1 rotamer
mixture) 8 1.96 (3H,s), 2.64 (2H,m), 2.96/3.10 (3H, 2x 5), 3.49 (2H,m), 4.46-4.64 (6H,m), 6.77
(1Hbr 1), 6.97-7.16 (3H,m), 7.26-7.49 (10H,m); MS (APCI+) found (M+1) = 593/595;

C31H3gCIFN401S requires 592/594.

Example 8 — 1-( N-(2-(Diethylamino)ethyl)-N~(2-(4-chlorophenyl)benzyl)aminocarbonyi-
methyl)-2-(4-fluorobenzyl)thio-5-(dimethylaminomethyl)pyrimidin-4-one

Methanesulfonic anhydride (0.134 g, 1.2 equiv) was added to a solution of Example 37 (0.40 g, 1
equiv) and triethylamine (0.124 ml, 1.4 equiv) in dichloromethane (5 ml) at 0°C, then stirred at
this temperature for 4 hours. The mixture was washed with water, dried and evaporated to yield
the mesylate as a pale yellow solid. This was dissolved in a 2M solution of dimethylamine in
THF (10 ml) and stirred at room temperature for 16 hours. The solvent and excess
dimethylamine was removed in vacuo, and the product was purified by chromatography (silica,
5-20% methanol in ethyl acetate, then 1-10% methanolic ammonia in dichloromethane) to obtain
the title compound. TH-NMR (CDCl3) 8 0.98 (6H.1), 2.2872.30 (each 3H,8), 2.46-2.65 (6H,m),
3.26/3.56 (2H,2x t), 3.33/3.36 (2H,2x s), 4.46/4.53/5.54/4.90 (4H,4x 5), 4.67 (2H,5), 6.98 (2H,m),
7.21-7.50 (11H,m); MS (APCI+) found (M+1) = 650V652; C35H41CIFN§O2S requires 649/651.

The following Examples were made by the method of Example 1 except that in a few cases EDC
(2 equiv) and 1-hydroxybenzotriazole (1 equiv) were used in place of HATU and di-
isopropylamine, in an essentially similar procedure. Where indicated, the salts were
subsequently prepared by the methods of Examples 1 or 6 as appropriate:

Ex. | Precursors | Structure | Name
No.
20 Int. A3 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-
Int. B60 | chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-methyl-
| pyrimidin-4-one hydrochloride
21 Int. A26 1-(N-methyl-N-(2-(4-trifluoromethyl-
Int. B60 . | phenyl)pyrid-5-ylmethyl)aminocarbonyl-
methyl)-2-{(4-fluorobenzyl)thio-5-methyl-
— pyrimidin-4-one bitartrate
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22 | Int.A30 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-

Int. B60 s | trifluoromethylphenyl)benzyl)-amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
methylpyrimidin-4-one bitartrate

23 | Int. A3l 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-

Int. B60 . | triflucromethylphenyl)pyrid-5-yl-methyl)- |
aminocarbonyl-methyl)-2-(4-fluoro-
benzyl)thio-5-methylpyrimidin-4-one
bitartrate !

24 Int. A32 1{N(2<Diethylamino)ethyl)}-N-(2-(4-
Int. B6O chiorophenyl)pyrimid-S-yl-methyl)- |
: aminocarbonyl-methyl)-2-(4-
! fluorobenzyl)thio-5-methylpyrimidin-4- I
_ ,_one bitartrate '
25 | A3 | I{(N-2<Diethylamino)ethyl}- N-(2-(4 |
Int. B60 s | trifluoromethylphenyl)pyrimid-S-yl- l
methyDaminocarbonyl-methyl)-2-(4- |
* fluorobenzyl)thio-5-methylpyrimidin-4-
_one bilarirate 1
26 | Int. A35 (£)-1(N-(2-(Diethylamino)ethyl)-N-(1-(4- ’

Int. B60 (4-chlorophenyl)phenyl)ethyl)-amino-
carbonyl-methyl)-2-(4-fluorobenzyl)thio-5-
methylpyrimidin-4-one bitartrate

27 | Int.A34 ' ' 1-4(N~(2~(1-piperidino)ethyl)-N-(4-(4-

Int. B60 FIO/\ , | trifluoromethylphenyl)benzy!)-amino-
carbonyl-methyl)-2-(4-fluorobenzyl)thio-5-
methylpyrimidin-4-one bitartrate :

28 | Int. A25 | 1-(N-methyl-N-(4-(4-trifluoromethyl- !

Int. B62 . | phenylbenzyl)-aminocarbonyl-methyl)-2-

| (4-fluorobenzyl)thio-5-ethylpyrimidin-4-
one
20 | Int.A3 1(N~(2{(Diethylamino)ethyl)-N-(4-(4-
Int. B62 chlorophenyl)benzyl)-aminocarbonyl-
' methyl)-2-(4-fluorobenzylythio-S-cthyl-
. pyrimidin-4-one bitartrate ]
41
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Int. A26 |
Int. B62

' 1«N-methyl-N-(2-{4-trifluoromethyl-
| phenyDpyrid-S-yl-methyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-S-ethyl- *

K |

Int. A32
Int. B62

1(N-(2-(Diethylamino)ethyl)-N-(2-(4-
chlorophenyl)pyrimid-5-yl-methyl)-amino-
carbonyl-methyl)-2-(4-fluorobenzyl)thio-5-
_ethylpyrimidin-4-one bitartrate

Int. A33
Int. B62

| 1-N-(2~(Diethylaminc)ethyl)-N2-(4-

" trifluoromethylphenyl)pyrimid-5-yl-

| methylaminocarbonylmethyl)-2(4-

| fluorobenzyl)thio-5-cthylpyrimidin-4-one
bitartrate

Int. A3
Int. B63 |

em—

1-(N-(2<(Dicthylamino)ethyl)-N-(4-(4-
chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2-(4-flucrobenzyl)thio-S-

| propylpyrimidin-4-one bitartrate

Int. A30 .
Int. B63

1(N-(2-(Diethylamino)ethy!)-N-(4-(4-

* trifluoromethylphenyl)benzyl)-amino-
carbonyl-methyl)-2-(4-fluorobenzy!)thio-5-
propylpyrimidin-4-one bitartrate

Int. A30
Int. B64

1{N-(2«(Diethylamino)ethyl)-N-(4-(4-
triftuoromethylphenyl)benzyl)-
aminocarbonyl-methyl)-2-(4-

| fluorobenzyl)thio-5-

" ethoxycarbomylmethylpyrimidin-4-one

Int. B65

1{N-(2{(Diethylamino)ethyl)-N-(4-(4-
trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
isopropoxycarbonylmethylpyrimidin-4-one
bitartrate |

37

Int. A3
Int. B66

1-(N-(2«(Diethylamino)ethyl)-N-(4-(4-
chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2~(4-fluorobenzyl)thio-5-hydroxy-
methylpyrimidin-4-one bitartrate
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| 38 | meaAs0 1-N-2-(Diethylamino)ethy}-N-(4-(4- |
Int. B66 triflucromethylphenyl)benzyl)-amino-
carbonyl-methyl)-2-(4-fluorobenzyl)thio-5-
hydroxymethylpyrimidin-4-one bitartrate
39 | IntA2 1-(N-methyl-N-(4-(4-chlorophenyl)-
Int. B67 benzyl)-aminocarbonyl-methyl)-2-(4-
flucrobenzy!)thio-5-(2-hydroxyethyl)-
- | pyrimidin-4-one bitartrate
@ | ItAl 1(N<(2(Diethylamino)ethyl)-N-(4-(4-
Int. B67 chlorophenyl)benzyl)-aminocarbonyl-
, 1 methyl)-2-(4-fluorobenzyl)thio-5-(2-
: hydroxyethyl)pyrimidin-4-one bitartrate
41 Int. A31 1(N-(2-(Diethylamino)ethyl)-N-(2(4- 1
Int. B67 trifluoromethylpheaiyl)pyrid-S-yl-methyl)- |
aminocarbonyl-methyl)-2-(4-fluoro-
! benzyl)thio-5-(2-hydsroxyethyl)pyrimidin-
. 4-one bitartrate i
| 42 | IuA30 '  1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-
Int. B67 | trifluoromethylphenyl)benzyl)amino- |
| carbonyl-methyl)-2-(4-fluorobenzy!)thio-5- |
(2-hydroxyethyl)pyrimidin-4-one bitartrate : °
| 43 | Int.A30 [-(N{2-(Diethylamino)ethyl)- N-(4-(&-
! Int. B68 trifluoromethylphenyl)benzyl)amino-
' carbomyl-methyl)-2-(4-fluorobenzyl)thio-
l . 5,6-dimethylpyrimidin-4-one bitartrate |
| 44 | mea3 ' 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-
' Int. B69 chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5,6-
. trimethylenepyrimidin-4-one bitartrate
| 45 | Int A3 1-N-(2-(Dicthylamino)ethyl)-N-(4-(4-
| Int. B70 chlorophenyl)benzyl)-aminocarbonyl- .
| methyl)-2<(4-flucrobenzyl)thio-5,6-
. tetramethylenepyrimidin-4-one bitartrate
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| 4 | mtA30 1-N-(2<(Diethylamino)ethyl)}-N-(4-(4- - |
Int. B70  triflnoromethylphenyl)benzyl)amino- _

| carbonylmethyl)-2-(d-floorobenzylythio® |

5,6-tetramethylenepyrimidin-4-one :

a bitartrate |

47 | Int A3l 1{N<2-(Dicthylamino)ethyl)-N-(2(4-

Int. B70 trifluoromethylphenyl)pyrid-5-yl-methyl)- |
aminocarbonylmethyl)-2-(4-fluorobenzyl)-
thio-5,6-tetramethylenepyrimidin-4-one
bitartrate

49 Int. A30 1-(N-(2<(Diethylamino)ethyl)-N-(4-(4-

Int. B71 trifluoromethylphenyl)benzyl)amino-
carbonyl-methyl)-2-(4-fluorobenzythio-5-
chloropyrimidin-4-one bitartrate o

| 50 | mtA3 1-(N-(2~(Diethylaminojethyl) N<4-(+

Int. B71 chlorophenyl)benzyl}-aminocarbonyl- :
methy1)-2-(4-fluorobenzyl)thio-5-chloro-

, pyrimidin-4-one bitartrate
51 Int. A31 1{N-(2{(Diethylamino)ethyl)-N-(2-(4- .

Int. B71 trifluoromethylphenyl)pyrid-5-yl-methyl)-
aminocarbonyl-metiry])-2-(4-fluoro-
benzyl)thio-5-chloropyrimidin-4-one
bitartrate a

52 Int. A30 : 1-(N-(2<(Diethylamino)ethyl)-N-(4-(4-

Int. B72 trifluoromethylphenyl)benzyl)amino-
carbonyl-methyl)-2-(4-flucrobenzyl)thic-S-
bromopyrimidin-4-one bitartrate

53 Int. A3 1{N-(2{(Diethylamino)ethyl)-N-{4-(4- I

Int. B72 chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-S-bromo-
pyrimidin-4-one bitartrate

54 Int. A30 I I4{N<(2-(Diethylamino)ethyl)-N-(4-(4-

Int. B73 trifluoromethylphenyl)benzyl)amino-

carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
. methoxypyrimidin-4-one bitartrate N
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t 855 Int. A31 1{N-(2(Dicthylamino)ethyl)-N-(2-(4- 1!
Int. B73 trifluoromethylphenyl)pyrid-5-yl-methyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)-
- thio-5-methoxypyrimidin-4-one bitartrate
56 Int. A30 1{N«(2-(Diethylamino)ethyl)-N-(4-(4-
Int. B74 trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-flucrobenzyl)thio-5- .
ethoxypyrimidin-4-cne bitartrate i
57 Int. A3] 1-(N<(2-(Diethylamino)ethyl)-N-(2-(4- :
Int. B74 triflucromethylphenryl)pyrid-5-yl-methyl)-
aminocarbonylmethyl)-2-(4-flucrobenzyl)- '
thio-5-ethoxypyrimidin4-one bitartrate |
58 Int. A31 ! 1-{N-(2«(Diethylamino)ethyl)-N-(2-(4-
Int. B7S triflucromethylphenyl)pyrid-S-yl-methyl)-
, aminocarbonylmethyl)-2-(4-fluoro-
.  benzyl)thio-5-methylthiopyrimidin-4-one
. _ bitartrate
59 | Int. A30 1-{N-(2-(Diethylamino)ethyl)-N-(4-(4-
| Int. B75 triflucromethylphenyl)benzyl)amino-
carbonylmethyl)-2<{(4-fluorobenzyl)thio-5- ;
methylthiopyrimidin-4-one bitartrate .
60 | Int. A30 1-(N-(2-(Diethylamino)ethyl)-N-(4(4-
Int. B76 trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
| ™ methylsulfinylpyrimidin-4-one bitartrate
¢ 61 Int. A31 1{N~(2-(Diethylamino)ethyl)-N-(2-(4-
‘ Int. B76 | triffuoromethylphenyl)pyrid-S-yl-methyl)-
aminocarbonylmethy!}-2-(4-fluorobenzyl)-
! thio-5-methylsulfinylpyrimidin-4-one
| bitartrate
62 | Int.A30 | 1(N-(2(Diethylamino)ethyl)-N-(4-(4-
Int. B177 . | trifluoromethylphenyl)benzyl)amino- )
i carbonylmethyl)-2-(2,3-difluorobenzyly- |
thio-5,6-trimethylenepyrimidin-4-one
bitartrate |
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; 63 Int. A30 i 1{N<(2(Diethylamino)ethy!)-N-(4-(4- -

Int. B178 ! trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(3,4-difluorobenzyl)-*
thio-5,6-trimethylenepyrimidin-4-one
bitartrate

64 Int. A30 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-

Int. B179 trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(2,3 4-trifluorobenzyl)-
thio-5,6-trimethylenepyrimidin-4-one
bitartrate

65 Int. A30 | 1{N-(2-(Diethylamino)ethyl)-N-(4-(4-

Int. B180 trifluoromethylphenyl)benzyl)amino- !
carbonylmethyl)-2-(2-fluorobenzylythio- |
5,6-trimethylenepyrimidin-4-one bitartrate

66 Int. A25 1-(N-methyl-N-(4-(4-trifluaromethyl- ¥

Int. B69 phenyl)benzyl)-aminocarbonylmethyl)-2- I
(4-fluorobenzyl)thio-5,6-trimethylene-
pyrimidin-4-one

67 Int. A34 1-(N-(2-(1-piperidino)ethyl)-N-(4-(4-

Int. B69 - trifluoromethylpheny)benzyl)-amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-
5,6-trimethylenepyrimidin-4-one bitartrate

68 Int. A36 ' 1{N-(2-(Diethylamino)ethyl)-N-(3-(4-

Int. B69 | aifluoromethylphenoxy)benzyl)-
aminocarbonylmethyl)-2-(4-
flucrobenzyl)thio-5,6-trimethylene- @
pyrimidin-4-one

9 Int. A37 1-(N<(2-(Diethylamino)ethyl)-N-(4-(4-

Int B69 trifluoromethylphenoxy)benzyl)amino-

* carbonylmethyl)-2-(4-fluorobenzyl)thio-
5.6-trimethylenepyrimidin-4-one bitartrate
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70 | Int. A39 1{N~(2«(Diethylaminoc)ethyl)-N-{(4-(4-
Int. B69 ]V » | trifluoromethyl-biphenyl-4-yl)propyl)-
l aminocarbonylmethyl)-2-(4-fluoro-
! benzyl)thio-5,6-trimethylenepyrimidin-4-
; one
71 | Int.A39 1-(N-(2-(Dicthylamino)ethyl}-N-(4-(4- !

Int. B62 s | trifluoromethyl-biphenyl-4-yDpropyl)-
aminocarbonyl-methyl)-2-(4-fluoro- .
benzyi)thio-S-cthylpyrimidin-4-one |

72 | Int. A140 1-{N-(2(Diethylamino)ethyl)-N-(4-(4-

Int. B62 | trifluoromethyl-biphenyl-4-yloxy)ethyl)-

! | aminocarbony)-methy!)-2-(4-fluoro-
l benzyl)thio-5-ethylpyrimidin-4-one
73 | Int.Al18 1-(N<(1-Ethyl-piperidin-d4-y)-N-(4-(4-

Int. B69 s | trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl )thio-
5,6-trimethylenepyrimidin-4-one bitartrate

74 | ItAl4l 1-(N-(2-Ethylamino-2-methylpropyl)-N-(4-

Int. B69 | (4-trifluoromethylphenyl)benzyl)amino-

: carbonylmethyl)-2-(4-flucrobenzyl)thio-
i 5,6-trimethylenepyrimidin-4-one bitartrate
: 75 | Int. A142 N-(2-tert-butylaminoethyl)-N~(4-(4-
: Int. B69 | s | trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2(4-flucrobenzyl)thio-
! 5 6-trimethylencpyrimidin-4-one bitartrate
76 | Int. A30 i N<2-Diethylaminocthyl)-2-{2-(4-fluoro-

Int. B181 » | benzylthio)4-oxo-4 H-thieno[3,2-
d]pyrimidin-1-yI}-N- (4 -trifluoromethyl-

. biphenyl-4-ylmethyl)-acetamide bitartrate

77 | mtA30 ; N-(2-Diethylaminoethyl)-2-{2-(4-fluoro-

i Int. B182 . | benzylthio)4-oxo-4 H-quinazolin-1-yI}-N-
(4*rifluoromethyl-biphenyl-4-ylmethyl)-
acetamide bitartrate

(7;"}
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78 Int. A38
Int. B69

Ethyl-{2-[{ 2-(4-fluorobenzylthio)-4-0oxo-
4.5,6,7-tetrahydrocyclopentapyrimidin-1-
yll-ethanoyl }-{4™-triflucromethylbiphenyl-
4-yImethyl)-amino]-ethyl }carbamic acid
tert-butyl ester

: 1-(N-(1-Methylpiperidin-4-y1)-N-(4-(4-
triflooromethylphenyl)benzyl)amino-

1 carbonylmethyl)-2-(4-fluorobenzyl)thio-
5,6-trimethylenepyrimidin-4-one bitartrate

80 Int. A61 . 1<(N<«(1-Isopropylpiperidin-4-yl)-N-(4-(4-
Int. B69 2 | trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-

Int. B69

[ 56-trimethylenepyrimidin-4-one bitartrate

@

| 1-(N~(1-(2-Methoxyethyl)piperidin-4-yl)-
N-(4-{4-trifluoromethylpheny)benzyl)-

- aminocarbonylmethyl)-2-(4-fluoro-
benzyl)thio-5,6-trimethylenepyrimidin-4-
| one bitartrate

81 Int. AG2
Int. B69

The following compound was prepared by the method of Example 6:

No. | Precursor Name |

Structure '
85 | Int. B81 1-(N(2-(Diethylamino)ethyl)-N-(4-(4-
trifluoromethylphenyl)benzyl)amino-

carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
(2-aminoethyl)pyrimidin-4-one bitartrate

The following compounds were prepared by the method of Example 7:

T

No. | Precursors | Structure i Name
90 | Example 85, I(N-(2{(Diethylamino)ethyl)-N-(4-(4-
acetic ° triflucromethylphenyl)benzyl)amino-
anhydride " { carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
(2-acetamidoethyl)pyrimidin-d4-one
- | bitartrate
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91 | Example 85, 1-(N-(2-(Dicthylamino)ethyl)-N-(4-(4-
) methane- trifluoromethylphenyl)benzyl)amino-
: sulfonic " | carbonyimethyl)-2-(4-flucrobenzyl)thio-S-
j anhydride . (2-methanesulfonamidoethyl)pyrimidin-4-
one bitartrate
92 | Example 85, 1-(N-(2(Diethylamina)ethyl)-N-(4-(4- ﬁl
methoxy- ° triftluoromethylphenyl)benzyl)amino- !
acetyl " | carbonylmethyl)-2-(4-flucrobenzyl)thio-5- :
chloride (2-(methoxyacetamido)ethyl)pyrimidin-4-
one bitartrate J

The following example was prepared by the method of Intermediate B60. The salt was prepared
by the method of example 1:

. No. _; Precursor ';smmm Name
.93 " Example78 | 1 1<N<(2-(Ethylamino)ethyl)-N~(4-(¢-
= ' i » | trifluoromethylphenyl)benzyl)-

| aminocarbonylmethyl)-2-(4-

: fluorobenzyl)thio-5,6-trimethylene-
; pyrimidin-d-one bitartrate
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Blological Data
1.  Sereen for Lp-PLA3 inhibition.
Enzyme activity was determined by measuring the rate of turover of the artificial substrate (A)

at 37 C in 50mM HEPES (N-2-hydroxyethylpiperazine-N*2-ethanesulphonic acid) buffer
containing 150mM NaCl, pH 7.4.

0 0
—O(CH,),CH,§
NOEO—MO_ Q-
Loromn, NMe,©
o®

(A)

Assays were performed in 96 well titre plates.

Recombinant Lp-PL.A3 was purified to homogeneity from baculovirus infected Sf9 cells, usinga
zinc chelating column, blue sepharose affinity chromatography and an anion exchange column.
Following purification and ultrafiltration, the enzyme was stored at 6mg/ml at 4°C. Assay plates
of compound or vehicle plus buffer were set up using automated robotics to a volume of 170pl.
The reaction was initiated by the addition of 20y of 10x substrate (A) to give a final substrate
concentration of 20uM and 10 pl of diluted enzyme fo a final 0.2nM Lp-PLA».

The reaction was followed at 405 nm and 37 °C for 20 minutes using a plate reader with
automatic mixing. The rate of reaction was measured as the rate of change of absorbance.,

Results

The compounds described in the Examples were tested as described above and had ICgg values
in the range <0.1nM to 10 M .
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1. A compound of formula (I):

n’/\x/ln l R

oﬁ,(éHz),.

R* is hydrogen, halogen, C(1.3)alkyl, C(1.3)alkoxy, hydroxyC].-3)alkyl,
C(1-ayalkylthio, C(1_3)alkylsulphinyl, aminoC1.3)alkyl, mono- or di-C1-3)alkylaminoCy;.
3)alkyl, C)-3yalkylcarbonylaminoCy)_3)alkyl, C(;.3)alkoxyCq).3)alkylcarbonylaminoCy).
3)alkyl, C(1.3)alkylsulphonylaminoCyy_3)alkyl, C(1_3)|1kylclrboxy. or
C(1-3)alkylcarboxyC|.3yatkyl;

RP is hydrogen, halogen, C(1.3yalkyl, or hydroxyCyj-3yalkyl, with the proviso that R
and RP are not simultancously each hydrogen; or

R2 and RD together are (CHy),, where n is 3 or 4, to form, with the pyrimidine ring
carbon atoms to which they are attached a fused S-or 6-membered carbocyclic ring; or

R® and RP together with the pyrimidine ring carbon atoms to which they are attached
form a fused benzo or heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which
may be the same or different selected from halogen, Cyj.4)alkyl, cyano, Cj_4)alkoxy or
C(1-4)alkylthio, or mono to perfluoro-C(] 4)alkyl);

RE is hydrogen or C¢-3alkyl;

R2 is an aryl or heteroaryl group, optionally substituted by 1, 2, 3 or 4 substituents which
may be the same or different selected from C¢). gjalkyl, C(1.1g)alkoxy) C¢1-1g)alkylthio,
aryIC(1.1g)alkoxy, hydroxy, halogen, CN, CORS, carboxy, COORS, NRSCOR7, CONRSR?,
SO,NRER?, NRSSO,R7, NRBR?, mono to perflucro-C;.4yalkyl, mono to perfluoro-
C(1-4yalkoxyaryl, and arylC({._gjalkyl;

R3 is hydrogen, C(1-6)alky! which may be unsubatituted or substituted by 1,2 or 3
substituents selected from hydroxy, halogen, ORS, CORS, carboxy, COORS, CONRERY,
NRBR®, NRECOR, mono- o di-(hydroxyC(1.g)alkyDamino and N-hydroxyCy1_g)alky!-N-C(1.
6)alkylamino; or

M
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R3 is Het-C(4yalkyl in which Het is a 5-to 7- membered heterocyclyl ring comprising
N and optionally O or S, bonded through a carbon ring atom and in which N may be substituted
by CORS, COORS, CONRERSY, or C(;.g)alky] optionally substituted by 1, 2 or 3 substitents
selected from hydroxy, halogen, ORS, CORS, carboxy, COORS, CONRER9 or NRSRY;

R4 is an ary! or a heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which
may be the same or different selected from C¢1.1 gyalkyl, C(1.1g)alkoxy, C(1.]g)alkylthio,
arylC(1.1gyalkoxy, hydroxy, halogen, CN, CORS, carboxy, COORS, NRSCOR?, CONRSR?,
SO,NRBR?, NR6SO,R7, NRER?, mono to perfluoro-C(14yalkyl and mono to perfhuoro-
C(14yslkoxy;

RS is an aryl or heteroaryl ring which is further optionally substituted by 1, 2, 3 or 4
substituents which may be the same or different selected from C(1-18)alkyl (preferably C¢;.
6yalkyl), C(1-1g)alkoxy (preferably C)_g)alkoxy), C(].1g)alkylthio (preferably C(1_g)alkylthio),
aryiC(1-1gyalkoxy (preferably arylC(;-gyslkoxy), hydroxy, halogen, CN, CORS, carboxy,
COORS, CONRBR?, NR6COR7, SO;NR8R?, NR6SO,R7, NRER?, mono to perfluoro-
C(1-4yalky! and mono to perfluoro-C(1_gjalkoxy;

RO and R7 are independently hydrogen ar C(1_aqyalkyl, for instance C; _galkyl;

R8 and R? which may be the same or different is each selected from hydrogen,
C1-12)alkyl; or

R8 and R? together with the nitrogen to which they are attached form a 5- to 7 membered

' ring optionally containing one or more further heteroatoms selected from oxygen, nitrogen and

sulphur, and optionally substituted by one or two substituents selected from hydroxy, oxe, C¢j.
4)nlkyl. C(1-4)alkylCO, aryl, or aralkyl; or
R3 and RY which may be the same or different is each selected from CH,R10,
CHR11CO4H or & salt thereof in which:
R10 is COOH or a salt thereof, COOR12, CONRSR?, CN, CH,OH or CH,0RS;
R11 i5 an amino acid side chain such as CH,OH from serine;
R12 is C(} 4)alkyl or a pharmaceutically ncceptable in vivo hydrolysable ester
group;
n i3 an integer from | to 4;
XisOorS;
Y is (CHp)p(O)q in whichpis 1,2 or3andqisQorpis2or 3 and q is 1; and
Zis O orabond

2. A compound as claimed in claim 1 in which R® include chloro, bromo, methyl, ethyl, n-
propyl, methoxy, hydroxymethyl, hydroxyethyl, methylthio, methylsulphinyl, aminoethyl,
dimethylaminomethyl, acetylaminoethyl, 2-(methoxyacetamido)ethyl, mesylaminoethyl,
ethylcarboxy, methanesulfonamidoethyl, (methoxyacetamido)ethyl and iso-propylcarboxymethyl.
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3. A compound as claimed in claim 1 or 2 in which Rbis hydrogen or methyl.

4. A compound as claimed in claim 1 in which R® and Rb together with the pyrimidine ring
carbon atoms to which they are attached form a fused S-membered carbocyclic ring or a fused
benzo or heteroaryl ring ring selected from benzo, pyrido and thieno, respectively.

5. A compound as claimed in any one of claims 1 to 4 in which R€ is hydrogen or methyl.
6. A compound as claimed in any one of claims 1 to 5 in which X is 8.

7. A compound as claimed in any one of claims 1 to 6 in which Y is CHj.

8. A compound as claimed in any one of claims 1 to 7 in which Z is a direct bond.

9. A compound as claimed in any one of claims 1 to B in which R2isan aryl group, optionally
substituted by 1, 2, 3 or 4 substituents which may be the same or different selected from C(y.
6)alkyl, C(1-g)alkoxy, C¢1_gyalkylthio, hydroxy, halogen, CN, mono to perfluoro-C(1_4)alkyl,
mono to perfluoro-C(1.4)alkoxyaryl, and arylC(y_g)alkyl.

10. A compound as claimed in any one of claims 1 to 9 in which R2 is phenyl optionally
substituted by halogen.

11. A compound as claimed in any one of claims 1 to 10 in which R2is phenyl optionally
substituted by one to three fluorine atoms.

12. A compound as claimed in any one of claims 1 to 11 in which R3 is C(1-3)alky! substituted
by a substiment selected from NRSRY; or R3 is Het-Cyp.pyalkyl in which Het is 8 5- to 7-
membered heterocyclyl ring comprising N and in which N may be substituted by C(;_g)alkyl.

13. A compound as claimed in any one of claims 1 to 12 in which R3 is 2-{diethylamino)ethyl.
14. A compound as claimed in any one of claims 1 to 13 in which R4 is phenyl.

15. A compound as claimed in any one of claims 1 to 14 in which RS is phenyl substitated by
trifluoromethyl, preferably at the 4-position.

16. A compound as claimed in any one of claims 1 to 15 in which R4 and RS together form a 4-
(4-trifluoromethylphenyl)phenyl moiety.
53
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17. A compound of the formula (IA):

FF/\xJ\N I R°
oﬁ,céﬂz)n

Y

(IA)
in which:
R8, Rb, RE, n, R2, R3, R4, RS, and X are as defined in claim 1.
18. A compound of the formula (IB):
“jf
Hz/\x/l\N R
oﬁ) -
HSIN\/R R .
(IB)

in which:

R® and RP together with the pyrimidine ring carbon atoms 1o which they are attached form a
fused S-membered carbocyclic ring;

R2CH;X is 4-fluorobenzylthio;

R3 is C(1.3)alkyl substituted by NRSRY; or

R3 is Het-Cg-2)alkyl in which Het is a 5- to 7- membered heterocyclyl ring comprising N and in
which N may be substituted by C;.gyatkyl.;

R4 and R3 form a 4-(4-trifluoromethylphenyl)phenyl moiety;

RE and R? which may be the same or different is each selected from hydrogen, or C1.6)alkyl);
and

XisS.

19. A compound as claimed in claim 1 selected from:
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1(N-(2<(Diethylamino)ethyl)-N-{4-(4-triflucromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-ethylpyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)-N-(2(4-trifluoromethylphenyl)pyrid-5-ylmethyl)aminocarbonyl-
methyl)-2-{4-{luorobenzyl)thio-5-ethylpyrimidin-4-one; 1-(N-(2<(Dicthylamino)ethyl)-N-(4(4--
triflaoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-trimethylene-
pyrimidin-4-one; 1-(N-(2-{Diethylamino)ethyl)}-N-(2-(4-triflucromethylphenyl)pyrid-5-ylmethyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
1{N-(2«(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrimid-5-ylmethyl)aminocarbonyl-
methyl)-2-(4-fluorcbenzyl)thio-S,6-trimethylenepyrimidin-4-one;
1-(N-Methyl-N-(2-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-
aminoethyl)pyrimidin-4-one;
1{N-Methy}-N-(2-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-
acetamidoethy!)pyrimidin-4-one;
1-( N-(2(Diethylamino)ethyl)-N-{2-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluoro-
éhe'nzyl)mio-s-(dimﬂhylnnﬁnomethyl)pyrimidinm;
1-(N-(2«(Diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)-aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-5-methylpyrimidin-4-one;
1-(N-methyl-N-(2-(4-trifluoromethylphenyl)pyrid-S-ylmethyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-S-methylpyrimidin-4-one;
1-{N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-aminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5-methylpyrimidin-4-one;
1<(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-5-yl-methyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-methylpyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)-N<(2(4-chlorophenyl)pyrimid-5-yl-methyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-methylpyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifloorocmethylphenyl)pyrimid-5-yl-methyl)-
aminocarbonyl-methyl)-2-(4-fluorobenzyl)thio-5-methylpyrimidin-4-one;
(£)-1-(N~<2-(Diethylamino)ethyl)-N-(1-(4-(4-chlorophenyl)phenyl)ethyl)-aminocarbony!-
methyl)-2-(4-flucrobenzyl)thio-S-methylpyrimidin-4-one;
1-(N-(2-(1-piperidino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-5-methylpyrimidin-4-one;
1-(N-methyl-N~{4-(4-triflucromethylphenyl)benzyl)-aminocarbonyl-methyl)-2-(4-
flucrobenzyl)thio-S-ethylpyrimidin-4-one
1-(N(2<(Diethylamino)ethyl)-N-(4-{(4-chlorophenyl)benzyl }-aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-5-ethylpyrimidin-4-one;
1-(N-methyl-N-(2-(4-trifluoromethylphenyl)pyrid-5-yl-methyl)-aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-5-ethylpyrimidin-4-one;
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I{N«(2(Diethylamino)ethyl)-N-(2-(4-chlorophenyl)pyrimid-5-yl-methyl)-aminocarboryl-
methyl)-2-(4-fluorobenzyl)thio-5-ethylpyrimidin-4-one;
1{N-(2-(Diethylamino)ethyl)-N-(2-{(4-trifluoromethylphenyl)pyrimid-5-yl-
methyl)aminocarbonyimethyl)-2-(4-fluorobenzyl)thio-5-ethylpyrimidin-4-one;
1{(N-(2<(Diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)-aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-5-propylpyrimidin-4-one;
1-(N-(2{(Diethylamino)ethyl)}-N-(4-(4-trifluoromethylphenyl) benzyl}-aminocarbonyl-methyl)-2-
(4-fluorobenzyl)thio-5-propylpyrimidin-4-one;
1-(N-(2{(Diethylamino)ethyl)-N-(4-{4-trifluoromethylphenyl)benzyl)-aminocarbonyl-methyl)-2-
(4-fluorobenzyl)thio-5-ethoxycarbonylmethylpyrimidin-4-one;
1{N-(2«(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonyimethyl)-2-(4-
fluorobenzyl)thio-5-isopropaxycarbonylmethylpyrimidin-4-one;
1-(N-(2-(Dicthylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)-aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-S-hydroxymethylpyrimidin-4-one;
1(N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-aminocarbonyl-methyl)-2-
(4-fluorobenzyl)thio-5-hydroxymethylpyrimidin-4-one;
I-(N-methyl-N-(4-(4-chlorophenyl)benzyl)-aminocarbonyl-methyl)-2-(4-fluorobenzyl )thio-S-(2-
hydroxyethyl)pyrimidin-4-one;
1{N-(2-(Dicthylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)-aminocarbonyl-methyl)-2(4-
flucrobenzyl)thio-5-(2-hydroxyethyl)pyrimidin-4-one;
1{N<(2-(Diethylamino)ethyl)-N-(2-(4-triflucromethylphenyl)pyrid-5-yl-methyl)-aminocarbonyl-
methyl)-2-(4-flucrobenzyl)thio-5-(2-hydroxyethyl)pyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonyl-methyl)-2-
(4-fluaorobenzyl)thio-5-(2-hydroxyethyl)pyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonyl-methyl)-2-
(4-fluorobenzyl)thio-5,6-dimethylpyrimidin-4-one;
1{N-(2~(Diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)-aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
1<(N-(2-(Diethylamino)ethyl)-N-(4-{4-chlorophenyl)benzyl)-aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-5,6-tetramethylenepyrimidin-4-one;
1<{N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5,6-tetramethylenepyrimidin-4-one;
1<{N-(2-(Diethylaminc)ethyl)}-N-{2-(4-trifluoromethylphenyl)pyrid-5-yl-methyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-tetramethylenepyrimidin-4-one;
1-(N-(2«(Diethylamino)ethyl)-N-(4-(4-triflucromethylphenyl)benzyl)aminocarbonyl-methy])-2-
{(4-flnorobenzyl)thio-S-chloropyrimidin-4-one;
1{N-(2-(Diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)-aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-S-chloropyrimidin-4-one;
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1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-5-yl-methyl)-aminocarbony}-
methyl)-2<(4-fluorcbenzyl)thio-5-chloropyrimidin-4-one;
1<(N-(2(Diethylamino)ethyl)-N-(4-(4-triflucromethylphenyl)benzylJaminocarbonyl-methyl)-2-
(4-fluorobenzyl)thio-5-bromopyrimidin-4-one;
1-(N<(2-(Diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)-aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-S-bromopyrimidin-4-one;
1(N<(2{(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-S-methoxypyrimidin-4-one;
I{N-(2«(Diethylamino)ethy!)-N~2-(4-triflucromethylphenyl)pyrid-S-yl-methyl)- —
aminocarbonylmethyl)-2-(4-fluorobenzylthio-5-methoxypyrimidin-4-one;
I-(N-(2{(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-S-ethoxypyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-5-yl-methyl)-
aminocarbonylmethyl)-2-(4-flucrobenzyl)thio-5-ethoxypyrimidin-4-one;
1-(N(2(Diethylamino)ethyl)-N-(2(4-trifluoromethylphenyl)pyrid-5-yl-methyl)-
aminocarbonylmethyl)-2-(4-flaorobenzyl)thio-5-methyithiopyrimidin-4-one;
1-(N(2-(Diethylamino)ethyl)-N-(4-(4-triflucromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-methylthiopyrimidin-4-one; =
1(N-(2(Diethylamino)ethyl)}-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-methylsulfinylpyrimidin-4-one;
1-(N{(2«(Diethylamino)ethyl)-N-(2-(4-triflucromethylphenyl)pyrid-5-yl-methyl)-
aminocarbonyimethyl)-2-(4-fluorobenzyl)thio-5-methylsulfinylpyrimidin-4-one;
1-(N-(2<(Diethylamino)ethyl)-N~(4-(4-trifluoromethylphenyl)benzyl)amino-carbonylmethyl)-2-
(2,3-difluorobenzyl)-thio-5,6-trimethylenepyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-triflucromethylphenyl)benzylJamino-carbonylmethyl)-2-
(3,4-difluorobenzyl)-thio-5,6-trimethylenepyrimidin-4-one;
1N-(2-(Diethylamino)ethyl)-N-(4-{4-trifluoromethylphenyl)benzyl Jamino-carbonylmethyl)-2-
(2,3,4-trifluorobenzyl)-thio-5,6-trimethylenepyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(2-
fluorobenzythio-5,6-trimethylenepyrimidin-4-one;
1<(N-methyl-N-(4-(4-trifluoromethylphenyl)benzyl)-aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
1-(N~<(2-(1-piperidino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)}-aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
|-(N-(2-(Diethylamino)ethyl)-N-(3-(4-trifluoromethylphenoxy)benzyl)aminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
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1-(N-(2(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenoxy)benzyl)aminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
1{N-(2~(Diethylamino)ethyl)-N-(4-(4-trifluoromethyl-biphenyl-4-yl)propyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenspyrimidin-4-one;
1-(N-(2<(Diethylamino)ethyl)-N-(4-(4-trifluoromethyl-biphenyl-4-yl)propyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-cthylpyrimidin-4-one;
1-(N=(2-(Diethylamino)ethyl)-N-{4-{4-trifluoromethyl-biphenyl-4-yloxy)ethyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-ethylpyrimidin-4-one;
1-(N<(1-Ethyl-piperidin-4-yl)-N-(4-(4-trifluoromethylphenyDbenzy)aminocarbonylmethyl)-2-(4-
flucrobenzyDthio-5,6-trimethylenepyrimidin-4-one;
1-(N-(2-Ethylamino-2-methylpropyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
N-(2-tert-butylaminoethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
N-(2-Diethylaminoethyl)-2-[2-(4-flucrobenzylthio)-4-ox0-4 H-thieno[3,2-d]pyrimidin-1-yI]-N-
(4“trifluoromethyl-biphenyl-4-ylmethyl)-acetamide;

" N-2-Diethylaminoethyl)-2-[2-(4-flucrobenzylthio)-4-oxo-4 H-quinazolin-1-yl]-N- (4"

triflacromethyl-biphenyl-4-yimethyl)-acetamide;
Ethyl-|2-[{2-(4-ﬂuorobenzylthio)-4-oxo-4j.ﬁ.?—unhydmcyclopenmpyﬁnidin-1-yl]-ethanoyl}-
(4 wrifluoromethylbiphenyl-4-ylmethyl)-amino}-ethyl jcarbamic acid tert-butyl ester;
1-(N-(1-Methylpiperidin-4-yl)-N-{(4-(4-irifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-
(4-fluorobenzyl)thic-5,6-trimethylenepyrimidin-4-one;
1-(N-(1-Isopropylpiperidin-4-yl)-N-(4-(4-trifluoromethylphenyl)benzyl)Jaminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5,6-rimethylenepyrimidin-4-one;
1(N-{1-(2-Methoxyethyl)piperidin-4-yl)-N-(4-(4-trifluoromethylphenyD)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-aminoethyl)pyrimidin-4-one; 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-
trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-
acetamidoethyl)pyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl)}-N-(4-{(4-triflooromethylphenyl)benzyl)Jaminocarbonylmethyl)-2-(4-
flucrobenzyl)thio-5-(2-methanesulfonamidoethyl)pyrimidin-4-one;
1-N-(2<(Diethylamino)ethyl)-N-{4-(4-trifluoromethylphenyl)benzyaminocarbonylmethyl)-2-(4-
ﬂuombmzyl)thio-s-(z-(methoxyacetumido)ethyl)pyrinﬂdin—tf—one: and
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1-(N-(2~(Ethylamino)ethyl)-N-(4-(4-triflooromethylphenyl)benzyljaminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one; or
a pharmacentically acceptable salt thereof.

20. A pharmaceutical composition compriting a compound of formula (I) as claimed in claim 1
and a pharmaceutically acceptable carrier.

21. A compound of formmla (T) as claimed in claim | for use in therapy.

22. The use of a compound of formula (I) as claimed in claim 1 for the manofacture of a
medicament for the primary and secondary prevention of acute coronary events.

23. The use as claimed in claim 22 wherein the coronary event is caused by atherosclerosis.

24. The use of a compound of forrmla (1) as claimed in claim 1 for the manufacture of a
medicament for treating a disease state associated with activity of the enzyme Lp-PLA,.

25. A process for preparing a compound of forrmla (I) as defined in claim 1 which process
comprises:

(a) reacting & compound of fornmla (II):

n%x)‘)‘\’[

cH,>n
OH
(I
in which X, n, R2, RD and R2 are as hereinbefore defined,
with a compound of formmla (TIT):
R5ZR4.YRCNHR3
(I

in which RS, R3, R4, RS, Y and Z are as hereinbefore defined; under amide forming conditions;

(b) reacting a compound of formala (IV):
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Nee
R H (o

av)
in which X, R2, RP and R2 are as hereinbefore defined,
with a compound of formula (V):
RSZ-R4-YRENR3-CO-(CHy),-L!
V)

in which n, R3, R4, RS, RC, Y and Z are as hereinbefore defined, and L] is a leaving group such
as halogen, for instance bromo iodo, or triflate

in the presence of & base such as a secondary or tertigry amine, for instance di-isopropyl-
ethylamine, in an inert solvent such as dichloromethane;

(c) when X is S, reacting a compound of formmula (VI):

“
Oﬁ,( H,),

RVNTR‘—ZRE

in which n, R8, RD, RC, R3, R4, RJ, Y and Z are as hereinbefore defined,
with a compound of formnla (VII):

R

RZCHp-L!
in which R2 and L1 are as hereinbefore defined,
in the presence of a base such as a secondary or tertiary amine, for instance di-isopropyl-
ethylamine, in an inert solvent such as dichloromethane;

(d) when X is O, reacting a compound of formmla (VIII):
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©)

LJ\N I R®
oﬁ,(éw.,
RVNI

(Vi)
in which n, R8, RD, RS, R3, R4, RS, Y and Z arc as hereinbefore defined, and L2 is a leaving
group such as halogen or alkylthio, for instance methylthio,
with a componnd of formula (TX):

R2.CHy-OH
(=)
in which R is as hereinbefore defined,
in the presence of a base such as 4-dimethylaminopyridine, in an inert solvent such as pyridine;
or

(¢) converting of compound of formula (I) to another compound of formaula (I), by functional
group madification, using methods well known to those skilled in the an, for example converting
a compound of formula (I) in which R® is aminoalkyl to a compound of formula (I) in which R2
is alkylcarbonylaminoalkyl, by reaction with an acylating agent, such as, for example, acetic
anhydride.

6l
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Abstract

Pyrimidone compounds of forrmla (I):

BSee

(éHa).,
il I

are inhibitors of the enzyme Lp-PLA5 and are of use in treating atheroscelerosis.
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COMPUESTOS NOVEDOSOS

REIVINDICACIONES:

1. Un compuesto de la férmula ([):

R

n‘/\xj\z I R
0§r( Hy),
RVNIR‘_ZRE

en el cual:

R* es hidrégeno, halégeno, alquilCy.s), alcaxiCy.s;, hidroxi-alquilCy.s),
alquiltioCy.y, alquilsulfinilC(.s), amono-alquilC.3, mono o di-alquilCy.salquilCys),
alquilcarbonilaminoC.aalquilCe.s) alcoxiC.yalquilcarbonilaminoalquilCys.x,
alquilsulfonilaminoC.sjalquilC.s), alquilcarboxiCis.s), 0 alquilcarboxiC.aalquitC.s);

R"® es hidrégeno, halégeno, alquilCy:.y o hidroxi-alquilCy.y siempre y cuando
que R®y RP no sea cada uno simulténeamente hidrégeno; o

R* y R juntos son (CHa)s, donde n es 3 & 4, para formar, con los &tomos de
carbono del el anillo de pirimidina al cual estan fijos, un anillo carbociclico
fusionado de 5 6 6 miembros; 0

R* y R® junto con los &tomos de carbono del anillo de pirimidina al cual
estédn fijos, forman un anillo fusionado de benzo o heteroarilo sustituido
1
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opcionaimente por 1, 2, 3 6 4 sustituyentes que pueden ser el mismo o diferente
seleccionado de haldgeno, alquilCy.g, clano, alcoxiCy4 o alquiltioCy.y 0 mono a
perfluoro-aiquilCy1;

R°® es hidrogeno o alquilCy.-s;;

R? es un grupo arilo o heteroarilo, sustituide opcionalmente por 1, 2, 3 6 4
sustituyentes que pueden ser el mismo o diferante saleccionados de alquilCy.1g),
alcoxiCy-1a-alquiltioCy1a, aril-alcoxiCy.1s, hidraxi, halégeno, CN, COR®, carboxi,
COOR®, NR°COR’, CONR®R®, SO;NR®R®, NR®SO,R’, NR®R®, mono a perfluoro-
alquilCy¢, mono a perfluoro-alcoxiarilCyy y aril-alquilC.s;

R? es hidrageno, alquilCy.s que puede ser sustituido o insustituido por 1, 2
6 3 sustituyentes seleccionados de hidroxi, halégeno, OR®, COR?®, carboxi,
COOR®, CONR®R®, NR®R®, NR®COR®, mono o di-(hidroxi-alquilC(.s;)amino y N-
hidroxi-alquilC1.e-N-alquilaminoCiy.g); ©

R® es Het-alquilCp4 8n el cual Het es un anilio heterociclilo de 5 a 7
miembros que comprende N y opcionaimente O o S, ligado a través de un atomo
de anilio de carbono y en el cual N puede ser sustituido por COR®, COOR®,
CONR®R®, o alquilC1e sustituido opcionaiments por 1, 2 o 3 sustituyentes
seleccionados de hidroxi, halégeno, OR®, COR?, carboxi, COOR®, CONR®R® o
NR°R%;

R* es un anillo arilo o heteroarilo sustituido opcionalmente por 1,2, 36 4
sustituyentes que pueden ser el mismo o diferente seleccionados de alquilCqi.1s,
alcoxiC1.1g), alquiltioCys.1e), aril-aicoxiCp.1a, hidroxi, halégeno, CN, COR®, carboxi,
COOR®, NR°COR’, CONR®R®, SO.NR®R®, NR®SOzR’, NR?R®, mono a perfluoro-
alquilC1¢ ¥y mono a perfluoro-alcoxiCyis;

R® es un anillo arilo o heteroarilo que ademés es sustituido opcicnalmente
pr 1, 2, 3 6 4 sustituyentes que pueden ser el mismo o diferente seleccionados de
alquilCy-1s (preferiblemente alquilCq.g), alcoxiCp.1s) (preferiblemente alcoxiCy.g),

alquiltioC.1s) {preferiblemente alquiltioC.a), aril-alcoxiCp.1s) (preferiblemente aril-
2
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alcoxiCi.gy, hidrégeno, halégeno, CN, COR® carboxi, COOR, CONR®R®,
NRCOR’, SO.NR"R®, NRSOzR’, NR®R®, mono a perfiuoro-alquilCy« y mono a
perfluoro-alcoxiC 4,

R® y R son independientemente hidrégeno o alquilCy.a0), por ejemplo,
anuiIC(1.4,;

R? y R? que pueden ser el mismo o diferente ada uno es seleccionado de
hidrégeno, alquilCy.; 0

R® y R? junto con el nitrégeno al que estén fijos forman un anillo de 5 a 7
miembros que opcionalmente contiene uno o més heteroétomos seleccionados de
oxigeno, nitrégeno y azuire y sustituido opcionalmente por uno o dos sustituyentes
seleccionados de hidroxi, 0xo, afquilCy.4, alquilCy4CO, aril o aralquil; o

R® y R® que pueden ser el mismo o diferente y cada uno es seleccionado de
CH2R'°, CHR''CO;H o0 unasal'da lo mismo en donde:

R'® es COOH o una sal de lo mismo, COOR'?, CONR®R’, CN,
CH.0H o CH,OR*: '

R' es una cadena secundaria de amino &cidos tal como CH.OH de
serina; )

R'? es alquilChsey © un grupo dster hidrolizable in vivo
farmacéuticamente aceptdble;

nes un entero de 1 a 4;
XesQoS;

Y s (CHz)p(O)qenelcualpes 1,263yqesOopes203yqes1;

Z es 0 0 un enlace.
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2. Un compuesto segun la reivindicacién 1 en el cual R"® incluye cloro, bromo,
metilo, etilo, n-propilo, metoxi, hidroximetilo, hidroxietilo, metilito, metilsulfinilo,
aminoetilo, dimetilaminometilo, acetilagminoetilo, 2-{metoxiacetamido)stilo,
mesilaminoetilo, etilcarboxi, metenosulfonamidoetilo, (metoxiacetamido) etilo e iso-
propilcarboximetilo.

3. Un compuesto segun la reivindicacién 1 o 2, en el cual R® es hidrégeno o
metilo.

4, Un compuesto seguin la reivindicacién 1, en el cual R® y R® junto con los
édtomos de carbono del anillo de pirimidina al cual estdn fijos forman un anillo
carbociclico fusionado de 5.miembros o un anillo benzo o heteroarilo fusionado
seleccionado de benzo, pirido y tieno, raspectivamente.

5. Un compuesto segun cualquiera de las reivindicaciones 1 a 4 en el cual R®
es hidrégeno o metilo.

6. Un compuesto segiin cualquiera de las reivindicaciones 1 a 5 en el cual X
es S.

7. Un compuesto segun cualquiera de |as reivindicaciones 1 a 6, en el cual Y
es NCH..

8. Un compuesto segun cuslquiera de las reivindicaciones 1 a 7 en el cual Z
es un enlace directo.

8. Un compuesto segun cualquiera de las reivindicaciones 1 a 8 en el cual R?
as un grupo arilo, sustituido opcionaimente por 1, 2, 3 o 4 sustituyentes que
pueden ser el mismo o diferente seleccionados de alquilCy.g, alcoxiC.g),
alquiltioCp1.g, hidroxi, halégeno, CN, mono a perfluoro-alquilCy, mono a
perfluoro-alcoxiarilC(1¢ y aril-alquilC ..

0101437.2 abr 0!



10.  Un compuesto seguin cualquiera de las reivindicaciones 1 a 9 en el cual R?
es fenilo sustituido opcionalmente por halégeno.

11.  Un compuesto segln cualquiera de las reivindicacionas 1 a 10 en el cual R?
es fenilo sustituido opcionalmente por uno a res dtomos de ficor.

12.  Un compuesto segln cualquiera de las reivindicaciones 1 a 11 en el cual R?
es alquilCp.3) sustituido por un sustituyente seleccionado de NR°R®; o R® es Het-
alquiiCpz en el cual Het es un anillo de heterocicliio de 5 a 7 miembros que
comprende N y en el cual N puede ser sustituido por alquilC.g.

13. Un compuesto segin bualquiera de las reivindicacionas 1 a 12 en el cual R®
es 2-{dietilamino)etilo,

14.  Un compuesto segun cualquiera de las reivindicaciones 1 a 13 en el cual R*
es fenilo.

15.  Un compuesto seglin cualquiera de las reivindicaciones 1 a 14 en el cual R®
as fenilo sustituido por triflurometilo, preferiblemente en la posicion 4.

16. Un compuesto seguin cualquiera de las reivindicacionss 1 a 15 en el cual R*
y R® juntos forman un medio de 4-(4-triflurometilfenil)fenilo.

17.  Un compuesto de {a férmula (IA):

"
H"/\XJ\N I R®
Oﬁ,(él"a)n

R&—R°
Y
’ (1A)
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en la cual:
R R% R% n, R% R®, R* R®y X son segtin se define en la reivindicacién 1.

18.  Un compuesto de la férmula (IB):

’1 R
n'/\x’l\n I R

I\/“’_ R

H!/

en la cual

R® y R® junto con los &tomos de carbono del anillo de pirimidina al cual
estan fijos forman un anillo carbociclico fusionado de 5§ miembros;

R2CH.X es 4-flurobengiltio;
R? es alquilCy.y sustituido por NR°R®; o

R? es Het-alquilCpz en el cual Het es un anillo de heterociclilo de 5 a 7
miembros que comprende N y en el cual N puede ser sustituido por alquilCy.e);

R*y R® forman un medio de 4-(4-trifluorometilfenil fenilo;

R®? y R® que pueden ser el mismo o diferente es seleccionado cada uno de
hidrégeno, o alquilC.ey, ¥

XesS,
19. Un compuesto segun la reivindicacién 1 seleccionado de:

1<{(N-(2-Dietilamino)etil}-N-(4-(4-triflurometilfenil)bencil)aminocarbonilmetil)}-
2-{4-fluorobencil)tio-5-etilpirimidin-4-onag;
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14{N-{2-Dietilamino)etil)-N-{2-(4-triflurometilfenil)pirid-5-ilmetil)aminocarbonil-
metil)-2-(4-flucrobencil)tio-5-etilpirimidin-4-ona;

1-(N{(2-Distilamino)etil)}-N-{4-{4-triflurometilfenil)pirid-5-ilmetil)aminocarbonil-
metil)-2-(4-fluorobencil)tio-5,6-trimetilen-pirimidin-4-ona;

1-(N-(2-Dietilamino)setil)-N-(2-(4-trifturometilfenil)pirid-S-ilmetil aminocarbonil-
metil}-2-{4-fluorobencil)tio-5,6-trimetilenpirimidin-4-ona;

1{N-(2-Dietilamino)etil)-N-{2-{4-triflurometilfenil)pirmid-5-
iimetilyaminocarbonil-metil)-2-{4-fluorobencil)tio-5,6-trimetilenpirimidin-4-ona;

1-(N-Metil-N-(2-(4-clorofenil)bencil)aminocarbonilmetil)}-2-{4-fluorobencil)tio-
5-{2-aminoetil)pirimidin-4-ona;

1-{N-Metil-N-{2-(4-clorofenil)bencil)aminocarbonilmetil)-2-{4-fluorobencil)tio-
5-(2-acetamidoetil)pirimidin~4-ona;

1-(N-Dietilamino)etil)-N-(2-(4-clorofenil)bencil)Jaminocarbonilmetil)-2<{4-
fluorobencil)tio-5-(-dimetilaminometil )pirimidin-4-ona;

1-{N-(2-Dietilamino)etil-N-{4-(4-clorofenil)bencil)-aminocarbonil-metil)}-2-(4-
fluorobencil)tio-5-metilpirimidin-4-ona,;

1-{N-metil-N-(2-(4-triflurometilfenil)pirid-5-ilmetil Jaminocarbonilmetil)-2{4-
fluorobencil)tio-5-metilpirimidin-4-ona;

14{N-(2-Distilamino)etil)-N~(4-(4-triflurometilfenil)bencil)-aminocarbonilmetil)-
2-(4-fluorobencil)tio-5-metilpirimidin<4-ona;

1-{N-(2-Dietilamino)etil)-N-(2{4-triflurometilfenil )pirid-5-il-metil)-
aminocarbonil. metil)-2-(4-fluorobencil)tio-5-metil ‘pirimidin-4-ona;

1-(N-(2-(Dietilamino)etil)-N-(2-(4-clorofenil)pirimid-5-il-metil}-aminocarbonil-
metil}-2-{4-fluorobanciltio-S-metilpirimidin-4-ona;
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1-{N-(2-Dietilamino)etil)-N-{2-(4-triflurometilfenil)pirimid-5-il-metil)-
aminoarbonil-metil)-2-{4-fluorobencil))tio-5-metilpirimidin-4-ona;

(+)-1-(N<{2-Dietilamino)etil)-N-{1-(4-(4-clorofenil)fenil)etil)-aminoarbonil-
metil)-2-(4-fluorobencil))tio-5-metilpirimidin-4-ona;

1-(N-(2-(1-piperidino)etil)-N-(4-(4-triflurometilfenil)bencil)~aminocarbonil-
metil)-2-{4-fluorobencil))tio-5-metilpirimidin-4-ona;

1-{N-metil-N-(4-{4-triflurometilfenil)bencil)-aminocarbonil-metil)-2{(4-
fluorobencil))tio-5-stilpirimidin-4-ona;

1-(N<{2-Dietilamino)atil)-N-({4-(4-clorofenil)bencil)-aminocarbonil-metil}-2-(4-
fluorobencil))tio-5-atilpirimidin-4-ona;

1-(N-metil-N-(2-(4-triflurometilfenil)pirid-5-il-metil))-aminocarbonil-metil)}-2-(4-
fluorobencil))tio-5-etilpirimidin4-ona;

1-{N-(2-Dietilamino)etil)-N-(2-(4-clorofenil)pirimid-5-il-metil)}-aminocarbonil-
metil)-2-(4-fluorobencil))tio-5-etilpirimidin-4-onag;

1-(N-(2-{Dietilamino)etil}-N-(2-(4-triflurometilfenil)pirimid-5-il-metil )-
aminocarboniimetil)-2-(4-fluorobencil))tio-5-atilpirimidin-4-ona;

1-{N-(2-{Distilamino)etil)-N-(4-{4-clorofenil)bencil}-aminocarbonil-metil)-2-{4-
fluorobencil))tio-5-propilpirimidin-4-ona; '

1-(N-(2-(Dietilamino)etil}-N-(4-(4-trifluorometilfenil}bencil)-aminocarbonil-
metil)-2-{4-fluorobencil))tio-5-propilpirimidin-4-ona;

1-{N-(2-{Dietilamino)etil}-N-{4-{4-trifluocrometilfenil)bencil)-aminocarbonil-
metil)-2-(4-fluorobencil))tio-5-etoxicarbonilmetilpirimidin-4-ona;

1-(N-(2-(Dietilamino)etil}-N-{4-{4-triflurometilfenil)bencil)aminocarbonil-
metil}-2-(4-fluorobancil))tio-5-isopropoxicarbonilmetilpirimidin-4-ona;
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1-(N<{2-(Dietilamino)etil)}-N-{4-(4-clorafenil )bencil}-aminocarbonil-metil}-2-(4-
fluorabencil)tio-5-hidroximetilpirimidin-4-ona;

1-(N-(2-(Dietilamino)etil)-N-(4-(4-triflurometilfenil)bencil)-aminocarbonil-
metil)-2-{4-fluorobencil))tio-5-hidroximetilpirimidin-4-ona;

1-(N—metil-N-{4-(4-(clorofenil)bencil}-aminoarbonil-metil )-2-(4-
fluorobencil)tio-5-(2-hidroxietil)pirimidin-4-ona;

14{N-(2-(Distilamino)etil)-N-(4-(4-clorofenil}bencil}-aminocarbonil-metil)-2(4-
fluorobencil))tio-5-(2-hidroxietil)pirimidin-4-ona;

1-(N<{2-(Dietilamino)etil)}-N-(2-(4-triflucrofenil)pirid-5-il-metil)-aminocarbonil-
metil)-2-{4-flurobencil)tio-5-(2-hidroxietil)pirimidin-4-ona;

1<{N-(2-(Dietilamino)etil)-N-{4-(4-trifluromstilfenil)bencil}-aminocarbonil-
metil)-2-(4-fluorobencil))tio-5-{2-hidroxietil)pirimidin-4-ona;

1-{N-(2-(Dietilamino)etil)-N-(4-(4-triflurometilfenil )bencil }-aminocarbonii-
metil)-2<{4-fluorobencil))tio-5,6-dimetilpirimidin-4-ona;

1-{N-{2-(Dietilamino)etil)-N-{4-(4-clorofenil)bencil)-aminocarbonil-metil)}-2-(4-
fluorobencil))tio-5,6-trimetilenpirimidin-4-ona;

1-(N-{2-(Dietilamino)etil)-N-(4-(4-clorofenil)bencil}-aminocarbonil-metil)}-2-(4-
fluorobencil))tio-5,6-tetrametilenpirimidin-4-ona;

1-(N-(2-(Dietilamino)etil)-N-{4-(4-trifluorometilfenil)bencil}-aminocarbonil-
metil)-2-(4-fluorobencil))tio-5,6-tetrametilenpirimidin-4-ona;

1-(N-(2-(Dietilamino)etil)}-N-(2-(4-triflurometilfenil)pirid-5-il-metil)-
aminocarbonil-metil)-2-{4-fluorabencil))tio-5,6-tetrametilenpirimidin-4-ona;

1-(N-(2<{Distilamino)etil)-N-(4-{4-triflurometilfenil )bencilJaminocarbonil-
metil)-2-(4-flurobencil)tio-5-cloropirimidin-4-ona;
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V3
1-(N<{2-{Distilamino)etil)-N-(4-{4-clorofenil)bencil}-aminocarbonil-metil)-2-(4- /44

flurobencil)tio-5-cloropirimidin-4-ona;

1-(N-(2-{Dietilamino)etil)-N-(2-(4-trifluorometilfenil )pirid-5-il-metil)-
aminocarbonil-metil}-2<{4-flucrobencil)tio-5-cloropirimidin-4-ona;

1-(N-(2-(Dietilamino)etil)-N-(4-(4-clorofenil)bencil}-aminocarbonilmetil)-2{4-
fluorobencil)tio-5-bromopirimidin-4-ona;

1-(N-(2-({Dietilamino)etil)-N-(4-(4-trifluorometilfenil)bencilJaminocarbonil-
metil)-2-(4-fluorobencil)tio-5-metoxipirimidin-4-ona;

1-(N-(2-{Dietilamino)etil)-N-{2{4-trifluorometilfenil )pirid-5-il-metil)-
aminocarbonilmetil)-2-(4-fluorobencil)tio-5-metoxipirimidin-4-ona;

1<{N-(2-{Dietilamino)etil}-N-(4{4-trifluorometilfenil)bencil)jaminocarbonil-
metil}-2-(4-fluorobencil)tio-5-etoxipirimidin-4-ona;

1-(N«(2-(Distilamino)etil)-N-{2-(4-trifluorometilfenil)pirid-5-il-metil)-
aminocarbonil-metil)-2-(4-fluorobencil)tio-5-etoxipirimidin-4-ona;

1<{N-(2-(Dietilamino)etil}-N-(2-{4-trifluorometilfanil)pirid-5-il-mtil)-
aminocarbonil'-metil)-2-(4—ﬂuorobenciI)tio-5-metiItiopirimidin-4—ona;

1-(N-{2<{Dietilamino)etil}-N-(4-(4-trifluorometilfenil)bencil}aminocarbonil-

1-(N-(2-(Dietilamino)etil)-N-(4-(4-trifluorometilfenil)bencil}aminocarbonil-
metil)-2-(4-fluorobencil)tio-5-metilsulfinilpirimidin-4-ona;

1-(N-(2+(Dietilamino)etil)-N-(2~(4-trifluoromstilfenil )pirid-5-il-metil)-
aminocarbonilmetil)-2-(4-fluorobencil)tio-5-metilstfinilpirimidin-4-ona;

1-(N-{2-(Dietilamino)etil)-N-{4-(4-trifluorometitfenil)bencil)aminocarbonil-
metil)-2,3-diflucrobencil)tio-5,6-trimetillenpirimidin-4-ona,;

10
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1-(N-(2-(Dietilamino)etil)-N-{4-{4-trifluorometilfenil)bencil)aminocarbonil-
metil)-2«(3,4-difluorobencil)tio-5,6-trimetilenpirimidin-4-ona;

1<{N-(2-(Dietilamino)etil)-N-(4-{4-trifluorometilfenil)bencil)aminocarbonil-
metil)-2-(2,3,4-trifluorobencil)-tio-5,6-trimetilenpirimidin-4-ona;

1-{N-(2<{Dietilamino)etil)-N-(4-{4-trifluorometilfenil )bencil )aminocarbonil-
metil)-2-(4-fluorobencil)tic-5,6-trimetilenpirimidin-4-ona;

1-{N-metil-N<{4-(4-trifluorometilfenil)bencil}aminocarbonil-metil}-2(4-
fluorobencil)tio-5,6-trimetilenpirimidin-4-ona;

1-(N-(2-{1-piperidino)etil)}-N-{4-(4-trifluorometilfenil)bencil)-aminocarbonil-
metil)}-2-(4-fluorobencil }tio-5,6-trimetilenpirimidin-4-ona;

1-{N-(2-{Distilamino)etil)-N-(3{4-trifluorometilfenoxi)bencil)aminocarbonil-
metil)-2-(4-fluorobencil)tio-5,6-trimetilenpirimidin-4-ona;

1-{N-(2-(Dietilamino)etil}-N-{4-(4-triflucrometilfenoxi)bencil)aminocarbonil-
metil)-2-(4-fluorobencil)tio-5,6-bromopirimidin-4-ona;

1-{N-(2-(Dietilamino)etil)}-N-(4-(4-trifluorometil-bifenil-4-
iljpropil)aminocarbonil-metil)-2<{4-flucrobenciltio-5,6-trimetilenpirimidin-4-ona;

1«{N-(2«(Distilamino)etil)-N-(4«{4-trifluoromatil-bifenil-4-il)propil)-
aminocarbonil-metil)-2-{4-fluorobencil)tio-5-etilpirimidin-4-ona;

1-(N-{2-{Dietilamino)etil}-N-{4-(4-triflucrometil-bifenil-4-iloxi)etil)-
aminocarbonil-metil)-2-(4-fluorobenciltio-5,6-etilpirimidin-4-ona;

1-(N-(1-(Etil-piperidin-4-il)-N-(4-(4-trifluorometilfenil)bencil)
aminocarboniimetil)-2-(4-fluorobencil}tio-5,6-trimetilenpirimidin-4-ona;

14{N-(2-Etilamino-2-metilpropil)-N-{4-(4-trifluorometilfenil}bencil)
aminocarbonil-metil)-2-(4-fluorobencil)tio-5,6-trimetilenpirimidin-4-ona;

11
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N~{2-tert-butilaminoetil)-N-(4-(4-trifluorometilfenil)bencil)Jaminocarbonil- ,4G

metil}-2-{4-fluorobancil)tio-5,6-trimetilenpirimidin-4-ona;

N-(2-Dietilaminostil)-2-[2-(4-flucrobenciltio)-4-oxo-4-H—tieno[3, 2 d]pirimidin-
1-il}-N(4'-triflurometil-bifenil-4-ilmetil)-acetamida;

N-<{2-Distilaminoetil)-2-]2-{4-fluorobsenciltio)-4-oxo-4-H—quinazolin-1-il}-N-
(4'-triflurometil-bifenil-4-ilmetil)-acetamida;

Etil{2[{2-(4-flurobenciltio)-4-oxo-4,5,6,7-tetrahidrociclopentapirimidin-1-il}-
etanoil}{4'-triflurometilbifenil-4-ilmetil)}-amino]-etil}acido carbamico éster tert-butilo;

1-{N-(1-Metilpiperidin-4-il)-N-(4-{4-triflurometilfenil)bencil)
aminocarboniimetil)-2-(4-flucrobencil)tio-5,6-trimetilenpirimidin-4-ona;

1-(N-(1-1sopropilpiperidin-4-il)-N-(4-(4-triflurometilfenil)bencil)
aminocarbonilmetil)-2-(4-fluorobencil)tio-5,6-trimetilenpirimidin-4-ona,

1-{N~{1-(2-Metoxietil)piperidin-4-il}-N-{4-(4-triflurometilfenil)bencil)
aminocarbonilmetil)-2-{4-flucrobencil)tio-5,6-trimetilenpirimidin-4-ona;

1{N-{2-Dietilamino)-etil}-N-(4-{4-triflurometilfenil)bencil )Jaminocarbonilmetil)-
2-{4-fluorobencil)tio-5-(2-aminoetil)pirimidin-4-ona;

1-{N~(2-(Dietilamino)etil}-N-(4-{4-triflurometilfenil}bencil) aminocarbonilmetil)-
2-(4-fluorabencil)tio-5-{2-acetaqmidoetil)pirimidin-4-ona;

1-{N-(2-Dietilamino)etil)}-N-{4-{4-triflurometilfenil)benciljaminocarbonilmatil)-
2-{4-fluorobencil)tio-5-(2-metanosulfonamidoetil)pirimidin-4-ona;

1-{N-(2-Dietilamino)etil)}-N-{4-(4-triflurometilfenil)bencil)aminocarbonilmetil)-
2-(4-fluorobencil)tio-5-(2-metoxiacetamido)etil)pirimidin4-ona; y

1-(N-(2-Etilamino)etiI)-N-(4-(4—triﬂurome_tiIfenil)benciI)aminocarbonilmetil)-z-
(4-fluorobencil)tio-5,6-trimetilenpirimidin-4-ona; o
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una sal farmacéuticamente aceptable de lo mismo.

20. Una composicién farmacéutica que comprende un compuesio de ia férmula
(1) seguin la reivindicacién 1 y un vehlculo farmacéuticamente aceptable.

21. Un compuesto de la formula (l) seglin la reivindicacién 1, para uso en
terapia.

22, El uso de un compusesto de la fdrmula (I) segin la reivindicacién 1, para la
fabricaciébn de un medicamento para ia prevenciéon primaria y secundaria de
aventos coronarios agudos.

23. El uso segun la reivindicacién 22, en donde el evento coronario es causado
por aterosclerosis.

24, El uso de un compuesto de la férmula (I) segun la reivindicacion 1, para la
fabricacién de un medicamento para el tratamiento de un estado de enfermedad
asociado con la actividad de la enzima L,-PLA.

25. Un procesc para preparar un compuesto de la férmula (l) segin la
reivindicacién 1, cuyo proceso comprende:

a) hacer reaccionar un compuesto de la férmula (l1):

0
HI

CX
naf*x)\n R

CH,)

OH

(1

13

0101437.2 abr 01

2



en la cual X, n, R®, R® y R? son segtn se define arriba,
con un compuesto de la férmula (lil):
R'ZR'-YR°NHR®

en la cual R°, R}, R4, R®, y y Z son segun se define arriba; bajo condiciones
de formacion de amida;

b) hacer reaccionar un compuasto de la férmula (IV):

. ﬂjIR_
n‘/\x’ku I R

awv)
en la cual X, R®, R® y R? son segun se define arriba,
con un compuesto de la férmula (V):
R"Z-R:-YR°NR*-CO-{CHy),-L'
v)

en la cual n, R?, RY, R%, R® Y y Z son segtn se define armriba, y L' es un
grupo saliente tal como halégeno, por ejemplo bromo yodo o triflato.

en la presencia de una base tal como una amina secundaria o terciaria, por
ejemplo di-isopropil-atilamina, en un solvente inerte tal como diclorometagno;

c}) cuando X sea S, hacer reaccionar un compuesto de la férmula (Vi):

_ 14
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(Vi)
en la cual n, R%, R®, R%, R*, R®, Y y Z son segun se define arriba,
con un compuesto de la férmula (VII):
R2-CH,-L!
en la cual R?y L' son segun se define arriba,

en la presencia de una base tal como una amina secundaria o tarciaria, por
ajemplo di-isopropil-etilamina, en un solvente inerte tal como diclorometano;

d) cuando X sea O, hacer reaccionar un compuesto de la férmula (VIII):

R*

en la cual n, R%, R®, R%, R®, R, R® Y y Z son segln se define amriba, y L es
un grupo saliente tal como halégeno o alquiltio, por sjemplo metilito,

15
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con un compuesto de la férmula (IX):
R®-CH,-OH

en la cual R? es segun se define arriba,

en la presencia de una base tal como 4-dimetilamonopiridina, en un
solvente inerte tal como piridina,

o

@) convertir el compuasto de la férmula () en otro compuesto de la férmula
(1), mediante modificacién funcional de grupo, utilizando métodos conocidos por
las personas expertas en la técnica, por ejemplo, convirtiendo un compuesto de la
férmula (1) en el cual R* es aminoalquilo, en un compuesto de la férmula () en el
cual R* es alquilcarbonilaminoalquil, mediante reaccién con un agents de
acilacidn, tal como por ejemplo anhidrido acético.

16
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sheet of paper and write "see conlinuation sheet” in the relevant part(s). Any continuation sheet should be
atrached to this form.

d) If you have answered 'Yes' Potends Form 7/77 will need 1o be filed.

) For details of the fee and ways to pay please contact the Patent Office.

Patents Form 1/77
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Novel Compounds

The present invention relates to certain novel pyrimidinone compounds, processes for their preparation, -
intermediates useful in their preparation, pharmaceutical compositions containing them and their use in
therapy, in particular in the treatment of atherosclerosis.

© WO 95/00649 (SmithKline Beecham plc) describe the phospholipase A2 enzyme Lipoprotein Associated

Phospholipase A9 (Lp-PLA2), the sequence, isolation and purification thereof, isolated nucleic acids
encoding the enzyme, and recombinant host cells transformed with DNA encoding the enzyme.
Suggested therapeutic uses for inhibitors of the enzyme included atherosclerosis, diabetes, rheumatoid
arthritis, stroke, myocardial infarction, reperfusion injury and acute and chronic inflammation. A
subsequent publication from the same group further describes this enzyme (Tew D ez al, Arterioscler
Thromb Vas Biol 1996:16;591-9) wherein it is referred to as LDL-PLA9. A later patent application (WO
95/09921, Icos Corporation) and a related publication in Nature (Tjoelker ez al, vol 374, 6 April 1995,
549) describe the enzyme PAF-AH which has essentially the same sequence as Lp-PLA» and suggest that
it may have potential as a therapeutic protein for regulating pathological inflammatory events.

1t has been shown that Lp-PLAj is responsible for the conversion of phosphatidylcholine to
lysophosphatidylcholine, during the conversion of low density lipoprotein (LDL) to its oxidised form.
The enzyme is known to hydrolyse the sn-2 ester of the oxidised phosphatidyicholine to give
lysophosphatidylcholine and an oxidatively modified fatty acid. Both products of Lp-PLA5 action are
biologically active with lysophosphatidylcholine, a component of oxidised LDL., known to be a potent
chemoattractant for circulating monocytes. As such, lysophosphatidylcholine is thought play a
significant role in atherosclerosis by being responsible for the accurmulation of cells loaded with
cholesterol ester in the arteries. Inhibition of the Lp-PL.A2 enzyme wonld therefore be expected to stop
the build up of these macrophage enriched lesions (by inhibition of the formation of
lysophosphatidylcholine and oxidisad free fatty acids) and so be useful in the treatment of
atherosclerosis.

The increased lysophosphatidylcholine content of oxidatively modified LDL is also thought to be
responsible for the endothelial dysfunction observed in patients with atherosclerosis. Inhibitors of Lp-
PLA3 could therefore prove beneficial in the treatment of this phenomenon. An Lp-PLA inhibitor
could also find utility in other disease states that exhibit endothelial dysfunction including diabetes,
hypertension, angina pectoris and after ischaemia and reperfusion.

In eddition, Lp-PLA3 inhibitors may also have a general application in any disorder that involves

activated monocytes, macrophages or lymphocytes, as all of these cell types express Lp-PLA;. Examples
of such disorders include psoriasis.

Furthermore, Lp-PLA inhibitors may also have a general application in any disorder that involves lipid
oxidation in conjunction with Lp-PLAj activity to produce the two injurious products,
lysophosphatidylcholine and oxidatively modified fatty acids. Such conditions include the
aforementioned conditions atherosclerosis, diabetes, rheumnatoid arthritis, stroke, myocardial infarction,
reperfusion injury and acute and chronic inflammation. Further such conditions include various

neuropsychiatric disorders such as schizophrenia (see Psychopharmacology Bulletin, 31, 159-165, 1995-).!@/
1
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Patent applications WO 96/12963, WO 96/13484, W096/19451, WO 97/02242, W097/217675,
WO097/217676, WO 96/41098, and WO97/41099 (SmithKline Beecham plc) disclose inter alia various
series of 4-thionyl/sulfinyl/snlfony] azetidinone compounds which are inhibitors of the enzyme Lp-
PLA;. These are irreversible, acylating inhibitors (Tew et al, Biochemistry, 37, 10087, 1998).

A new class of compounds has now been identified which are inhibitors of the enzyme Lp-PLA5.

Accordingly, the present invention provides a compound of formula (I):

oo

.
Y .

nv"\'L/
in which:

R? is hydrogen, halogen, C(1.a)alkyl, C(1.3)alkoxy, hydroxyC(1.3)alkyl, C(1-3)alkylthio,
C(1-3)alkylsulphinyl, aminoCy}_3)alkyl, mono- or di-C(1.3)alkylaminoC(y_3)alkyl, -
C(1-3)alkylcarbonylaminoC()_3)alkyl, C¢1.3)alkoxyCq| -3)alkylcarbonylaminoCy1.3)alkyl,
C(1-3)alkylsulphonylaminoCyy.3alkyl, C(1.3)alkylcarboxy, or C1-3yalkylcarboxyCyy.3yalkyl;

R is hydrogen, halogen, C(}.3)alkyl, or hydroxyCy;.3)alkyl, with the proviso that R® and Rb
are not simultaneounsly each hydrogen; or

R® and RP together are (CH9),, where n is 3 or 4, to form, with the pyrimidine ring carbon atoms
to which they are attached a fused 5-or 6-membered carbocyclic ring;

R€ is hydrogen or C(}.3)alkyl;

R? is an aryl or heteroaryl group, optionally substitated by 1, 2, 3 or 4 substituents which may be
the same or different selected from Cy1.1g)alkyl, Cﬂ lg)alkoxy. Cu-18 Ja.lkylthlo. nrleu lg)alhoxy.
hydroxy, halogen, CN, CORS, carboxy, COORS, NRSCOR7, CONRERY, SO,NRSRI, NR6SO,R7,
NRER?, mono to perfluoro-C(1.4)alkyl, mono to perfluoro-C(1.4)alkoxyaryl, and arylCq}gyalkyl;

R3 is hydrogen or C(1-4)aikyl which may be unsubstituted or substituted by hydroxy, ORS,
CORS, carboxy, COORS, CONRBR?, NRSR?, mono- or d:-(hydroxyC(l_g)alkyl)annno or
N-hydmxyCa{)alkyl-N-Cﬂ_(g)nlkyl amino;

R4 is an aryl or a heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which may be
the same or different selected from C()_) gjalkyl, C(1.18)alkoxy, C(1-1g)alkylthio, arylCyy.1gjalkoxy,
hydroxy, halogen, CN, CORS, carboxy, COORS, NR6COR7, CONR8RY, SO,NR8R9, NR6SO,R7,
NRER?, mono to perfluoro-C(}_g)alkyl and mono to perfluoro-C¢1_g)alkoxy;

R is an aryl ring which is further optionally substituted by 1, 2, 3 or 4 substituents which may
be the same or different selected from C;. |g)a1lcyl C-18 3I|koxy. C(l ls)a.lkylthlo. arleﬂ ls)alkoxy.
hydroxy, halogen, CN, CORS, carboxy, COORS, CONRER?, NR6COR7 » SO2NR 8R9, NRG SO:R
NR8R?, mono to perfluoro-Cy} 4)alkyl and mono to perfluoro-Cy1.4)alkoxy;

@
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RS and R7 are independently hydrogen or C(l_go)alkyl. for instance C(1-4)alkyl (e.g. methy] or )5 4
ethyl):

R8 and R9 which may be the same or different is each selected from hydrogen, C(1-12)8lkyl,
CHyR10, CHR ! 1CO4H or a salt thereof, or R8 and RY together with the nitrogen to which they are
attached form a 5- to 7 membered ring optionally containing one or more further heteroatoms selected
from oxygen, nitrogen and silphur, and optionally substituted by one or two substituents selected from
hydroxy, oxo, C(1.4)alkyl, C(1.4)alkyiCO, aryl, e.g. phenyl, or aralkyl, e.g benzyl, for instance
morpholine or piperazine;

R10 is COOH or a salt thereof, COOR 12, CONRSR7, CN, CH20H or CH,0RS;

R11 is an amino acid side chain such as CHyOH from serine;

RI2iy C(1-4)yalkyl or a pharmaceutically acceptable in vivo hydrolysabie ester group;

n is an integer from 1 to 4, preferably 1 or 3;

XisOorS.

Representative examples of R2 include chloro, bromo, methyl, ethyl, n-propyl, methoxy, hydroxymethyl,
hydroxyethyl, methylthio, methylsulphinyl, aminoethyl, dimethylaminomethyl, acetylaminoethyl, 2-
(methoxyacetamido)ethyl, mesylaminoethyl, ethylcarboxy, and iso-propylcarboxymethyl.
Representative examples of RP include hydrogen, and methyl.

Preferably R® is methyl or ethyl and Rb s hydrogen or methy!, or R and RP together with the
pyrimidine ring carbon atoms to which they are attached form a fused 5-or 6-membered carbocyclic ring.

Representative examples of R include hydrogen and methyl.

Preferably X is S.

Representative examples of R2 when an aryl group include pheny! and naphthyl. Representative
examples of RZ when a heteroary! group include pyridyl, pyrimidinyl, pyrazolyl, furanyl, thieayl,
thiazolyl, quinolyl, benzothiazolyl, pyridazoly! and pyraxinyl. Preferably, R2 is phenyl optionally
subatituted by halogen.

Representative examples of RZCH»X include 4-fluarobenzylthio.

Representative examples of R3 include hydrogen, methyl, 2-(diethylamino)ethyl and piperidinoethyl.

Representative examples of R4 include phenyl, pyridine and pyrimidine.

Representative examples of RS include pheny! optionally substituted by halogen, or triflucromethyl,
preferably at the 4-position.

Preferably, R4 and R3 together form a 4-(phenyl)phenyl or a 2-{phenyl)pyridinyl substituent in which the
remole phenyl ring may be optionally substituted by halogen or trifluoromethyl, preferably at the 4-

position,
; 4
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Pharmaceutically acceptable in vivo hydrolysable ester groups for R12 include those which break down
reedily in the human body to leave the parent acid or its salt.

Representative examples of values of pharmaceutically acceptable in vivo hydrolysable ester groups for
R12 include:
-CH(R22)0.CO.Rb;
-CH(RE2)0.CO.OR®*;
-CH(R8)CO.NR®Rf
-RINReRf:
-CH;0RE;

CH, Rh

o_ O

Y

o
CH(R22)0,C0.C4H4 Y ICOCH(RI)NH3; and

in which:

R88 j5 hydrogen, (C1-g)alkyl, in particular methyl, (C3-7)cycloalkyl, or phenyl, each of which may be
optionally substituted;

RYD js (C;-galkyl, (C-g)alkoxy(C-g)alkyl, phenyl, benzyl, (C3-7)cycloalkyl,
(C1-6)ulkyl(Ca-7)cycloalkyl, 1-amino(C1-g)alkyl, or 1<(C|-galkyl)amino(C-g)alkyl, each of which may
be optionally substituted; or

RE2 gnd RbD together form & 1,2-phenylene group optionally substituted by one or two methoxy groups;
RCC is (C1-galkyl, (C3-7)cycloalkyl, (Cq-g)alkyl(C3-7)cycloalkyl;

R4 is (C}-g)alkylene optionally substituted with a methyl or ethyl group;

R and Rf which may be the same or different is each (C1-g)alkyl; or aryl(Cj-4) alkyl, optionally
substituted with e.g. hydroxy:

R8 is (C-glalkyl:

R} is hydrogen, (C;-g)alkyl or phenyl;

Riis hydrogen or phenyl optionally substituted by up to three groups selected from halogen,
(C1-)-alkyl, or (C1-galkoxy;

and

Y! is oxygen or NH;

for instance:

(a) acyloxyalky! groups such as acetoxymethyl, isobutyryloxymethyl, pivaloyloxymethyl,
benzoyloxymethyl, at-acetoxyethyl, a-pivaloyloxyethyl, 1-(cyclohexylcarbonyloxy)ethyl,
(1-aminoethyl)carbonyloxymethyl, 2-methoxyprop-2-ylcarbonyloxymethyl, phenylcarbonyloxymethyl
and 4-methoxyphenyl-carbonyloxymethyl;

(b) alkoxy/cycloalkoxycarbonyloxyalkyl groups, such as ethoxycarbonyloxymethyl, t-
butyloxycarbonyloxymethyl, cyclohexyloxycarbonyloxymethyl, 1-
methylcyclohexyloxycarbonyloxymethyl and a-ethoxycarbonyloxyethyl;
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(c) dialkylaminoalkyl, especially di-loweralkylamino alkyl groups such as dimethylaminomethyl,
dimethylaminoethyl, diethylaminomethy] or diethylaminoethyl;

(d) acetamido groups such as N,N-dimethylaminocarbonylmethyl, N,N-(2-
hydroxyethyl)aminocarbonylmethyl;

(e) Iactone groups such as phthalidyl and dimethoxyphthalidyl;

(f) (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl; and

(g) (2-methoxycarbonyl-E-but-2-en-yl)methyl.

Representative examples of pharmaceutically acceptable in vivo hydrolysable ester groups for R12
include:

(2-methoxycarbonyl-E-but-2-en-yl)methyl, isobutyryloxymethyl, 2-methoxyprop-2-ylcarbonyloxymethyl,
phenylcarbonyloxymethyl, 4-methoxyphenyl-carbonyloxymethyl, t-butyloxycarbonyloxymethyl,

- cyclohexyloxy-carbonyloxymethyl, 1-methylcyclohexyloxycarbonyloxymethyl, N,N-

dimethylaminocarbonylmethyl, and (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl.

It will be appreciated that when R€ is C(}_3)alkyl, the carbon to which it is attached will be a chiral
centre so that diastercoisomers may be formed. In the absence of further chiral centres, these will be
enantiomers.. The present invention covers all such diastereosiomers and enatiomers, including mixtures
thereof.

It will be appreciated that in some instances, compounds of the present invention may include a basic
function such as an amino group as a substituent. Such basic functions may be used to form acid
addition salts, in particular pharmaceutically acceptable salts. Pharmaceutically acceptable salts include
those described by Berge, Bighley, and Monkhouse, J. Pharm. Sci., 1977, 66, 1-19. Such salts may be
formed from inorganic and organic acids. Representative examples thereof include maleic, fumaric,
benzoic, ascorbic, pamoic, succinic, bismethylenesalicylic, methanesulfonic, ethanedisulfonic, acetic,
propionic, tartaric, salicylic, citric, gluconic, aspartic, stearic, palmitic, itaconic, glycolic, p-
aminobenzoic, glutamic, taurocholic acid, benzenesulfonic, p-toluenesulfonic, hydrochloric,
hydrobromic, sulfuric, cyclohexylsulfamic, phosphoric and nitric acids.

It will be appreciated that in some instances, compounds of the present invention may include a carboxy
group as a substituent. Such carboxy groups may be used to form salts, in particular pharmaceutically
acceptable salts, Pharmaceutically acceptable salts include those described by Berge, Bighley, and
Monkhouse, J. Pharm. Sci., 1977, 66, 1-19. Preferred salts include alkali metal salts such as the sodium
and potassium selts.

‘When used herein, the term "alkyl” and similar terms such as "alkoxy” includes all straight chain and
branched isomers. Representative examples thereof include methyl, ethyl, n-propyl, iso-propyl, a-butyl,
sec-butyl, iso-butyl, s-butyl, n-pentyl and n-hexyl.

When used herein, the term "aryl" refers to, unless otherwise defined, a mono- or bicyclic aromatic ring
system containing up to 10 carbon atoms in the ring system, for instance phenyl or naphthyl.

When used herein, the term "heteroaryl” refers to a mono- or bicyclic heteroaromatic ring system
comprising up to four, preferably 1 or 2, heteroatoms each selected from oxygen, nitrogen and sulphur.

5
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Each ring may have from 4 to 7, preferably 5 or 6, ring atoms. A bicyclic heteroaromatic ring system
may include a carbocyclic ring.

‘When used herein, the terms "halogen" and "halo" include fluorine, chlorine, bromine and iodine and
fluoro, chloro, bromo and iodo, respectively.

Particularly preferred compounds of formola (I) are

1-(N<(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzy)thio-S-ethylpyrimidin-4-one;
14(N-(2<{Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-5-ylmethyl)aminocarbonylmethy!)-2-
(4-flucrobenzyl)thio-5-ethylpyrimidin-4-one;
1-(N-(2-(Diethylamino)ethyl}-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one;
1-{(N«(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-S-ylmethyl)aminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one; and
1-(N~(2-(Diecthylamino)ethyl)-N«(2-(4-triflooromethylphenyDpyrimid-5-ylmethyl)aminocarbonylmethyl)-
2+(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one; or a pharmacentically acceptable salt thereof, in
particular, the bitartrate salt

Since the compounds of the present invention, in particular compounds of formmla (I), are intended for
use in pharmaceutical compositions, it will be understood that they are each provided in substantially
pure form, for example at least 50% pure, more suitably at least 75% pure and preferably at least 95%
pure (% are on a wt/wt basis). Impure preparations of the compounds of formula (I) may be used for
preparing the more pure forms used in the pharmaceutical compositions. Although the purity of
intermediate compounds of the present invention is less critical, it will be readily understood that the
substantially pure form'is preferred as for the compounds of formula (I). Preferably, whenever possible,
the compounds of the present invention are obtained in crystalline form.

When some of the compounds of this invention are allowed to crystallise or are re-crystallised from
organic solvents, solvent of crystallisation may be present in the crystalline product. This invention
includes within its scope such solvates. Similarly, some of the compounds of this invention may be
crystallised or re-crystallised from solvents containing water. In such cases water of hydration may be
formed. This invention includes within its scope stoichiometric hydrates as well as compounds
containing variable amounts of water that may be produced by processes such as lyophilisation. In
addition, different crystallisation conditions may lead to the formation of different polymorphic forms of
crystalline products. This invention includes within its scope all polymorphic forms of the compounds of
formula (T).

Compounds of the present invention are inhibitors of the enzyme lipoprotein associated phospholipase
Ag (Lp-PLAj) and as such are expected to be of use in therapy, in particular in the treatment of
atherosclerosis. In a further aspect therefore the present invention provides a compound of formula (T)

for use in therapy.

The compounds of formula (1) are inhibitors of lysophosphatidylcholine production by Lp-PLA5 and
may therefore also have a general application in any disorder that involves endothelial dysfunction, for
6
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example atherosclerosis, diabetes, hypertension, angina pectoris and after ischaemia and reperfusion. In
addition, compounds of formula (T) may have a general application in any disorder that involves lipid
oxidation in conjunction with enzyme activity, for example in addition to conditions such as
atherosclerosis and diabetes, other conditions such as rheumatoid arthritis, stroke, inflammatory
conditions of the brain such as Alzheimer Disease, myocardial infarction, reperfusion injury, sepsis, and
acute and chronic inflammation. Further such conditions include various neuropsychiatric disorders such
as schizophrenia (see Psychopharmacology Bulletin, 31, 159-165, 1993).

Further applications include any disorder that involves activated monocytes, macrophages or
lymphocytes, as all of these cell types express Lp-PLA;. Examples of such disorders include psoriasis.

Accordingly, in a further aspect, the present invention provides for a method of treating a disease state
associated with activity of the enzyme Lp-PLA; which method involves treating a patient in need thereof
with a therapeutically effective amount of an inhibitor of the enzyme. The disease state may be
associated with the increased involvement of monocytes, macrophages or lymphocytes; with the
formation of lysophosphatidylcholine and oxidised free fatty acids; with lipid oxidation in conjunction
with Lp PLA2 activity; or with endothelial dysfunction.

Compounds of the present invention may also be of use in treating the above mentioned disease states in
combination with an anti-hyperlipidaemic, anti-atherosclerotic, anti-diabetic, anti-anginal, anti-
inflammatory, or anti-hypertension agent or an agent for lowering Lp(a). Examples of the above include
cholesterol synthesis inhibitors such as statins, anti-oxidants such as probucol, insulin sensitisers,
calcium channel antagonists, and anti-inflammatory drugs such as NSAIDs. Examples of agents for
lowering Lp(a) include the aminophosphonates described in WO 97/02037, WO 98/28310, WO
98/28311 and WO 98/28312 (Symphar SA and SmithKline Beecham).

In therapeutic use, the compounds of the present invention are usually administered in a standard
pharmaceutical composition. The present invention therefare provides, in a further aspect, a
pharmaceutical composition comprising a compound of formula () and a pharmaceutically acceptable
carrier.

Suitable pharmaceutical compositions include those which are adapted for oral or parenteral
administration or as a supposttory.

Suitable pharmaceutical compositions include those which are adapted for oral or parenteral
administration or as a suppository. Compounds of formula (I) which are active when given orally can be
formulated as liquids, for example syrups, suspensions or emulsions, tablets, capsules and lozenges. A
liquid formulation will generally consist of a suspension or solution of the compound or
pharmaceutically acceptable salt in & suitable liquid carrier(s) for example, ethanol, glycerine, non-
aqueous solvent, for example polyethylene glycol, oils, or water with a suspending agent, preservative,
flavouring or colouring agent. A composition in the form of a tablet can be prepared using any suitable
pharmaceutical carrier(s) routinely used for preparing solid formnlations. Examples of such carriers
include magnesium stearate, starch, lactose, sucrose and cellulose. A composition in the form of a
capsule can be prepared using routine encapsulation procedures. For example, pellets containing the
active ingredient can be prepared using standard carriers and then filled into a hard gelatin capsule;

alternatively, a dispersion or suspension can be prepared using any suitable pharmaceutical carrier(s), for
7
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A
example aqueous gums, celluloses, silicates or oils and the dispersion or suspension then filled into a soft <
gelatin capsule. Typical parenteral compositions congist of a solution or suspension of the compound of
formula (I) in a sterile aqueous carrier or parenterally acceptable oil, for example polyethylene glycol, *
polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alternatively, the solution can be lyophilised
and then reconstituted with a suitable solvent just prior to administration, A typical suppository
formulation comprises a compound of formula (I) which is active when administered in this way, with a
binding and/or lubricating agent such as polymeric glycols, gelatins or cocoa butter or other low melting
vegetable or zynthetic waxes or fats.

Preferably the composition is in unit dose form such as a tablet or capsule. Each dosage unit for oral
administration contains preferably from I to 500 mg (and for parenteral administration contains
preferably from 0.1 to 25 mg) of a compound of the formula (I). The daily dosage regimen for an adult
patient may be, for example, an oral dose of between 1 mg and 1000 mg, preferably between 1 mg and
500 mg, or an intravenous, subcutancous, or intramuscular dose of between 0.1 mg and 100 mg,
preferably between 0.1 mg and 25 mg, of the compound of the formula (I), the compound being
administered 1 to 4 times per day. Suitably the compounds will be administered for a period of
contirmuous therapy, for example for a week or more.

A compound of formula (I) may be prepared by a number of processes which include: 0

(a) reacting & compound of formula (II):

(D
in which X, n, R8, RP and R are s hereinbefore defined,
with a compound of formula (TII):
RS-R4-CHRCNHR3 @
in which RS, R3, R% and R3 are as hereinbefore defined; under amide forming conditions;

(b) reacting a compound of formula (IV):

wi,l["'
A

in which X, R2, RY and R2 are as hereinbefore defined,

av)
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with a compound of formula (V): ’5?/

R-R4-CHRENR3-CO<(CHy)p-L!

M
in which n, R3, R4 and R3 are as hereinbefore defined, and L isa leaving group such as halogen, for
instance bromo or iodo,
in the presence of a base such as a secondary or tertiary amine, for instance di-isopropylethylamine, in an
inert solvent such as dichloromethane;

(c) when X is S, reacting a compound of formmla (VI):

Rl
HN |

Py
oﬁ,(J:Ha)..
F‘VNIH‘_R‘

in which n, R8, RP, RS, R3, R4 and R9 are as hereinbefore defined,
with a compound of formula (VII):

R"

R2CHo LI

(ViD
in which R2 and L! are as hereinbefore defined,

in the presence of a base such as a secondary or tertiary amine, for instance di-isopropylethylamine, inan .
inert solvent such as dichloromethane;

(d) when X iz O, reacting a compound of forrmla (VIID:

Hl

1
AN
Ox(CHy),
T R—R®
R T
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@:
in which n, RE, RD, RE, R3, R4 and RS are as hereinbefore defined, and L2 is a leaving group such as
halogen or alkylthio, for instance methylthio,
with a compound of formula (IX):

RZ-CH,-OH .
(12.9)

in which R2 is as hercinbefore defined,
in the presence of a base such as 4-dimethylaminopyridine, in an inert solvent such as pyridine; or

(¢) converting of compound of formula (I) to another compound of formula (T), by fonctional group
modification, using methods well known to those skilled in the art, for example converting a compound
of forrmula (I) in which R2 is aminoalkyl to 2 compound of formula (I) in which R2 is
alkylcarbonylaminoalkyl, by reaction with an acylating agent, such as, for example, acetic anhydride.

Compounds of formulae (I), (IV), (VI) and (VII) for use in the above processes may be prepared by
processes illustrated in the following scheme I:

.-/:lg: -~ H-A.l? T i.:;

R ‘(.)/ ('I"Hn’n
XX
R " R5-FU4-CHA'NHRS coon™
oﬁ' Hya (Imn ACH,-L' (VID
A 4 1]
H’A‘I RE-A4-CHRYNR3-CO-{CHJnL"
o W L'{CHn-COORY (%) H R
0 ol R
am ) RRCHL! (VID) A o av) am "
RLCHL' (VID
@ Arococrie, | o
i 51 R oM

3
3

(XD (xIm
Ntwummﬂh«m @
scu-oo—/t—n'
A" — L .
CH,O . G-’ 'Onc\c/n n e
oam o cHO” R
HOY “R® oovVIm
oevD &vm
Scheme I

in which:
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L3 is a C(1-6)alky] group, for instance methyl; . 58
RiSisq C(1-6yalkyl group, for instance ethyl or t-butyl and )
L!, L2, Ra, Rb, R2, R3, R4, RS, n and X arc as hereinbefore defined.

With reference to Scheme I

Amide forming conditions for step (a) are well known in the art. Preferably, the acid of formula (II) is
reacted with the amine of formula (III) in an inert solvent, such as dichloromethane, at ambient
temperature and in the presence of an activating agent such as as O-(7-azabenzotriazol-1-yI)-N,N,N' N'-
tetramethyluronium hexaflucrophosphate,

Alkylation conditions for step (b) include reaction in the presence of a base such as a secondary or
tertiary amine, for instance di-isopropylethylamine, in an inert solvent such as dichloromethene.

Conditions for step (c) include hydrolysis, for instance using aqueous sodium hydroxide in a solvent such
as dioxan or, when R13 is t-butyl, dealkylation with an acid such as trifluoroacetic acid in a solvent such
as dichloromethane.

Conditions for step (d) include under thioether forming conditions. Advantageously, the reaction is
carricd out in the presence of a base such as sodium ethoxide or potassium carbonate, preferably in a
solvent such as ethanol or dimethyl formamide, or a secondary or tertiary amine base such as di-
isopropylethyl amine, in solvent such as dichloromethane.

In step (¢), a compound of formula (XVTI) is reacted with thiourea, in the presence of sodium ethoxide
(preferably generated in situ from sodium and ethanol).

In step (f), a compound of formula (X VII) is reacted with ethyl formate in the presence of a base such as
sodium hydride or potassium isopropoxide.

In step (g), a compound of formula (IV) is reacted with a compound of formula (V) in the presence of a
base such as a secondary or tertiary amine, for instance di-isopropylethylamine, in an inert solvent such
as dichloromethane

In step (h), a compound of formula (XIII) is reacted with a compound of formula (XIV) in a solvent such
as dimethylformamide to form an intermediate thiourea, which is then treated with & base such as sodium
methoxide.

In step (i), 2 compound of formula (XVI) is reacted with a metal thiocyanate, for example potassium
thiocyanate, in a solvent such as acetonitrile.

In step (), a compound of formula (XV1I) is reacted with a methylating agent such as dimethy! sulphate
in the presence of a base such as potassium carbonate, followed by hydrolysis of the intermediate ester in
conventional manner ¢.g. by basic hydrolysis using sodium hydroxide to give the corresponding
carboxylic acid which may then be converted into the acyl chloride, for instance by treatment with oxalyl
chloride.

11
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In step (k), a catalyst such as 4-dimethylaminopyridine, and in a solvent such as pyridine are used.

In step (1), a compound of formula (XIII) is reacted with a compound of formula (XV) in a solvent such
as dimethylformamide to form an intermediate thiourea, which is then treated with a base such as sodium
methoxide.

In step (m) a compound of formula (XX) is converted to a compound of formula (XIX), in which R2 is
halogen, by treatment with N-halosuccinimide, for example N-chiorosuccinimide or N-bromo- )

succinimide, in a solvent such as carbon tetrachloride.

The present invention will now be illustrated by the following examples.

12
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Examples '5?

The structure and purity of the intermediates and examples was confirmed by 1H-NMR and (in nearly all
cases) mass spectroscopy, even where not explicitly indicated below,

Intermediate A1 — 4-(4-Chlorophenyl)benzaldehyde

rO-O-

(a) A mixture of 4-formylbenzeneboronic acid (2.50g, 2 equiv), 4-chloroiodobenzene (1.98g, 1 equiv),
tetrakis(triphenylphosphine)palladium(0) (0.50g, 0.05 equiv), aqueous sodium carbonate (18ml, 2M
solution, 2 equiv) and dimethoxyethane (S0ml) was stirred at reflux under argon overnight, then cooled
and diluted with ethyl acetate. The mixture was filtered as necessary to remove inorganic residues, then
the organic layer was washed successively with aqueous citric acid and brine, dried and evaporated. The
crude product was purified by chromatography (silica, 5% ethyl acetate in hexane); product fractions
were evaporated to a white solid (1.32g, 72%).

(b) A mixture of 4-chlorobenzeneboronic acid (19.4g, 1 equiv), 4&-bromobenzaldehyde (22.9g, 1 equiv),
palladium(Il) acetate (1.4g, 0.05 equiv) aqueous sodium carbonate (30.3 g in 144ml solution, 2 equiv)
and dimethoxyethane (S00ml) was stirred at reflux under argon for 2.5h, then evaporated to low volume
and diluted with dichloromethane. Workup continued as in (a) above to give identical material (25.2g,
94%). 'H-NMR (CDCl3) 8 10.05 (1H, 5), 7.96 (2H, d), 7.73 (2H,d), 7.57 (2H, d), 7.46 (2H, d); MS
(AP+) found (M+1) = 217, C3Hg*CIO requires 216.

Intermediate A2 — N-Methyl-4-(4-chlorophenyl)benzylamine

O-0-

A mixture of Intermediate Al (3.5, 1 equiv), methylamine (32.3ml of a 2M solution in THF, 4 equiv)
and anhydrous magnesium sulphate (4.47g, 2 equiv) was stirred at room teperature for 16h, then filtered,
the solid washed thoroughly with ethyl acetate, and the combined filtrates evaporated to a white solid
(3.7g). This imine intermediate was suspended in ethanol (100ml), cooled in ice and sodium borohydride
(0.61g, 1 equiv) added portionwise. The ice bath was removed, and the mixture stirred for 45min at
room temperature then at S0°C for 1h. The solvent was removed in vacuo, water was added to the
residue, and the product extracted into dichloromethane. Drying and evaporation of the solvent gave a
white solid (3.56g). "H-NMR (CDCl3) 8 7.51 (4H, d), 7.40 (4H, d), 3.79 (2H, 5), 2.48 (3H, 5); MS
(APCI+) found (M+1) = 232, C14H14”CIN requires 231.

Intermediate A3 — N-(2-Diethylaminoethyl)-4-(4-chlorophenyl)benzylamine

OO

A mixture of Intermediate Al (55.0g), N,N-diethylethylenediamine (35.6ml), 4A molecular sieve (37g),
and dichloromethane (1100ml) was reacted at room temperature under argon for 16h, with occasional
agitation. The solid was filtered off and washed with dichloromethane, and the combined filtrates
evaporated to a yellow foam (72.4g). This intermediate imine was reduced with sodium borohydride
(8.7g) in ethanol (B50mli) as described for Intermediate A2, yielding the title compound as a yellow oil

13
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(72.7g). 1H-NMR (CDCly) § 1.70 (2H, t), 2.22 (6H, s), 2.33 (2H, t), 2.69 (2H, br. m), 3.83 (2H, s), 7.37-
7.43 (4H, m), 7.52-756 (4H, m).

Intermediate A4 — 5-Hydroxymethyl-2-(4-trifluoromethylphenyl)pyridine

OO

A solution of Intermediate A20 (4.63g) in dry dichloromethane (100ml) was cooled to -78°C under
argon, then DIBAL-H (26.7ml, 1.5M sclution in toluene) was added dropwise over 20min. Stirring was
continved for 40min at -78°C, then 2M hydrochloric acid (52ml) was added dropwise over 15min. The
solution was allowed to warm slowly to room temperature, then the organic layer was separated, washed
with water, dried and evaporated. Chromatography (gilica, 1:1 ethyl acetate/hexane) gave the product as
a white solid (3.03g, 75%). 1H-NMR (CDCl3) § 1.85 (1H,t), 4.81 (2H,d), 7.75 (2H.m), 7.83 (1H,dd),
8.11 (1H,d), 8.72 (1H,m); MS(APCI+) found (M+1)=254, C1qH1oF3NO requires 253.

Intermediate AS — 5-Formyl-2-(4-trifluoromethylphenyl)pyridine

OO

Activated manganese dioxide (3.19g) was added to a solution of Intermediate A4 (0.75g) in
dichloromethane (50m!) and stirred at room temperature for 16h. The solids were filtered off and the
filtrate evaporated to a pale yellow solid (0.57g). |H-NMR (CDCly) 8 7.7 (2H,d), 7.96 (1H,d), 8.21
(2H.d), 8.27 (1H,dd), 9.17 (1H,d), 10.19 (1H,5); MS(APCI+) found (M+1)=252, C13HgF3NO requires
251,

Intermediate A6 — Ethyl 2-(4-chlorophenyl)-4-oxopyrimidine-S-carboxylate

30

Sodium ethoxide (11.12 ml, 2 equiv) as a 21% w/v golution in ethanol was added dropwise to a
suspension of diethyl ethoxymalonate (3.03 ml, 1 equiv) and 4-chlorobenzamidine hydrochloride (4.23 g,
1 equiv) in ethanol (30 ml), then the mixture was heated to reflux for 4 hours, After cooling, the solvent
was removed in vacuo and the residue was tritorated with ether. The solid was filtered off, then
resuspended in water and acidified to pH 2. The product was filtered off, washed with water and dried;
yield 2.94 g. 1H.NMR (dg-DMSO0) & 1.29 (3H,t), 4.26 (2H.q), 7.65 (2H,m), 8.18 (2H,m), 8.65 (1H,s);
MS (APCI-) found (M-1) = 277/279; C13H 1 1 CIN9O1 requires 278/280.

Intermediate A7 — Ethyl 2-(4-chlorophenyl)-4-chloropyrimidine-5-carboxylate

sV

Oxalyl chloride (0.31 ml, 2 equiv) was added to Intermediate A6 (0.49 g) in dichloromethane (20 ml)
with ice cooling, then the mixture was stirred for 3 hours with warming to room temperature.
Evaporation of the volatile components gave the product as a white solid (2.94 g). !H-NMR (CDCl3)
8 1.44 (3H,1), 448 (2H.q), 7.50 (2H,m), 8.45 (2H,m), 9.17 (1H,s); MS (APCI+) found (M+1) = 297;
C13H)0CI2N20; requires 296.
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Intermediate A8 — Ethyl 2-(4-chlorophenyl)pyrimidine-5-carboxylate ' w

a3~

A mixture of Intermediate A7 (6.8 g, 1 equiv), zinc powder (1.79 g, 12 equiv), acetic acid (1.57 ml, 1.2
equiv) and THF (100 ml) was stirred at 60°C under argon for 18 hours, then a further portion of acetic
acid (1 ml) and zinc (1.0 g) was added, and the reaction allowed to continue for a further 24 hours. The
solvent was removed in vacuo, the residue was taken up in a mixture of dichloromethane and methanol,
and undissolved zinc powder was removed by filtration. After evaporation of the solvent, the product
crystallised from ethanol; yield 2.02 g. 14.NMR (CDCl3) & 1.44 (3H,t), 4.46 (2H.q), 7.48 (2H,m), B.A48
(2H,m), 9.30 (2H,5); MS (APCI+) found (M+1) = 263; C;3H 1 CIN20O7 requires 262.

Intermediate A9 — 5-Hydroxymethyl-2-(4-trifluoromethylphenyl)pyrimidine

OO

Intermediate A41 (0.96g) was hydrogenated over 10% palladium on charcoal (96 mg) in a mixture of
triethylamine (2 ml) and ethanol (20 ml) for 90 mins at 1 atmosphere pressure. The catalyst was
removed by filtration, the solvent was evaporated, and the residue was taken up in ethyl acetate and
washed successively with aq. ammonium chloride and ag. sodium bicarbonate. Drying and evaporation
gave the title compound (0.77 g). TH-NMR (CDCl) § 4.82 (2H,5), 7.75 (2H,m), 8.57 (2H,m), 8.85
(2H,s); MS (APCI+) found (M+1) = 255; CyoHgF3NoO requires 254.

The following intermediates were made by the method of Intermediate Al:

No. { Precursors Name

A20 | methyl 6-chloronicotinate, Methyl 6-(4-trifluoromethylphenyDnicotinate
4-trifluoromethylbenzeneboronic acid

A21 | 4-bromobenzaldehyde, 4-(4-Trifluoromethylphenyl)benzaldehyde
4-trifluoromethylbenzeneboronic acid

A22 | 4-bromoacetophenone, 4-acetyl-4"-chlorobiphenyl
4-chlorobenzeneboronic acid

The following intermediates were made by the method of Intermediate A2:

No. | Precursor | Structure Name

Int. A21 "'l O D E N-Methyl-4-{(4-trifluoromethylphenyl)benzylamine

20

p———— s

A25
A26 Int. AS -"{ O D N-methyl-2<(4- trifluoromethyl phenyl)pyrid-S-yl-

i methylamine

The following intermediates were made by the method of Intermediate A3:

i—- -l-ﬂ-o. Precursor | Structure | Name
| A30 | Int.A21 :)._,-(_O_O_G N-(2~(dicthylamino)ethyl)4-(4-trifluoro-
. . methylphenyl)benzylamine
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A3 | It AS :)_,—l{ -0 | N-(2-(diethylamino)ethy!)-2-(4-trifiucro-
. ! i methylphenyl)pyrid-5-ylmethylamine
A32 | Int ASO :)'ILQ_O'“ N-(2-(diethylamino)ethyl)-2-{4-chloro-
phenyl)pyrimid-5-ylmethylamine
A3 Int. AS1 N-(2-(diethylamino)ethyl)-2-(4-trifluoro-
:)"/_ <:> < ) s methylphenyl)pyrimid-5-ylmethylamine
AM | Int A21 O_/_% N-(2<(1-piperidino)ethyi)-4~(4-trifluoro-
) methylpbenyl)benzylamine
A3S | Int. A22 }J—S_O_O"’ (£)-N-(2«(dicthylamino)ethyl)-1-(4-(4-
chlorophenyl)phenyl)ethylamine

The following intermediates were made by the method of Intermediate A4:

No. | Precursor | Name
Ad0 Int. A8 | S-Hydroxymethyl-2-(4-chlorophenyl)pyrimidine
Adl | Int. A53 | 4-chloro-5-hydroxymethyl-2<(4-triflucromethylphenyl)pyrimidine

The following intermediates were made by the method of Intermediate AS:

No. | Precursor | Name
AS0 | Int. A0 | 5-Formyl-2-(4-chlorophenyl)pyrimidine
AS1 Int. A9 | 5-Formyl-2-{(4-trifluoromethylphenyl)pyrimidine

The following intermediate was made by the method of Intermediate A6:

No.

Precursors Name

A52

diethyl ethoxymalonate, Ethyl 2~(4-trifluoromethylphenyl)-4-oxopyrimidine-
4-triflucromethylbenzamidine HC] | 3-carboxylate

The following intermediate was made by the method of Intermediate A7:

No.

Precursor

Name

AS3

Int. A52

Ethyl 2-(4-trifluoromethylphenyl)-4-chloropyrimidine-5-carboxylate

16
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The following compounds are commercially available: b }
Intermediate B1, 2-thiouracil; Intermediate B2, S-methyl-2-thiouracil ; Intermediate B3, S-ethyl-2- )
thiouracil; Intermediate B4, 5-propyl-2-thiouracil; Intermediate BS, 5,6-dimethyl-2-thiouracil;

Intermediate B6, 5-carbethoxy-2-thiouracil; Intermediate B7, 5,6~trimethylene-2-thiouracil; Intermediate

B8, 5,6-tetramethylene-2-thiouracil; Intermediate B9, 5-methoxy-2-thiouracil

Intermediate B10 — 5-(2-hydroxyethyl)-2-thiouracil

A solution of ethyl formate (33.1 ml, 2.1 equiv) and y-butyrolactone (15 ml, 1 equiv) in ether (400 ml)
was added dropwise with stirring to a solution of potassium t-butoxide (52.5 g, 2.4 equiv) in
tetrahydrofuran (400 ml). The mixture was allowed to warm to room temperature, and stirred overnight.
The solvent was removed in vacuo, 2-propanol (600 ml) and thiourea (29.7 g, 2 equiv) were added, and
the mixture was heated to reflux for Sh. After cooling to room temperature, the precipitate was filtered
off, dissolved in water (500 ml), and washed twice with ether. The aqueous solution was acidified to
pHS.5 with acetic acid, and the resulting precipitate was filtered off, washed thoroughly with water, and
dried in vacuo; yield 23.85 g. JH-NMR (dg-DMSO) 5 2.36 (2H.,1), 3.47 (2H,m), 4.57 (1H,m), 7.24
(1H,s), 12.2 & 12.4 (each 1H, br s); MS (APCI-) found (M-H) = 171; CgHgN2O4S requires 172.

The following intermediates were prepared by the method of Intermediate B10

No. Ester precursor Name

B11 monoethyl succinate 5-carboxymethyl-2-thiouracil
B12 cthyl ethoxyacetate S-ethoxy-2-thiouracil

B13 | ethyl (methylthio)acetate | S-methylthio-2-thiouracil

Intermediate B20 — 2-(4-fluorobenzylthio)-5-methylpyrimidin-4-one

A mixture of Intermediate B2 (9.45 g, 1 equiv), 4-fluorobenzyl chloride (7.96 ml, |1 equiv), potassium
carbonate (18.4 g, 2 equiv) and dimethyl formamide (100 ml) was stirred at 90°C under argon for 16h.
The DMF was removed in vacuo, water was added, and the product was extracted into ethy! acetate. The
organic layer was dried and evaporated, and the residue was triturated with petroleum ether to obtain the
title compound as a white solid (8.76 g). TH-NMR (CDCl3) 8 2.02 (3H,s), 4.38 (2H.s), 6.97 (2H.m),
7.35 (2H,m), 7.74 (1H.s); MS (APCI+) found (M+1) = 251; C12H [ FN2OS requires 250.

The following intermediates were prepared by the method of Intermediate B20:

No. | Precursor | Name

B21 Int. B1 2-(4-fluorobenzylthio)pyrimidin-4-one

| B22 ° Int.B3 | 2<(4-fluorobenzylthio)-S-ethylpyrimidin-4-one

B23 Int. B4 2-(4-fluorobenzylthio)-5-propylpyrimidin-4-one

B24 ! Int.B6 | 2«(4-fluorobenzylthio)-5-ethoxycarbonylpyrimidin-4-one
B25 ! Int.B10 | 2-{(4-fluorobenzylthio)-5-(2-hydroxyethyl)pyrimidin-4-one

:_ﬁzs Il Int. BS | 2<(4-fluorobenzylthio)-5,6-dimethylpyrimidin-4-one
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. B28 | It.B8 | 2-(4-fluorobenzylthio)-S,6-tetramethylenepyrimidin-4-one

B29 Int. B9 | 2<(4-fluorobenzylthio)-5-methoxypyrimidin-4-one

B30 Int. B12 | 2-(4-fluorobenzylthio)-5-ethoxypyrimidin-4-one

B3l Int. B13 | 2<{(4-fluorobenzylthio)-5-methylthiopyrimidin-4-one

Intermediate B37 — 2-(4-fluorobenzylthlo)-5-hydroxymethylpyrimidin-4-one

Borane-tetrahydrofuran complex (143 ml, 2.2 equiv, 1.0M in THF) was added dropwise to an ice-cooled
solution of Intermediate B24 (20 g, 1 equiv) in dry THF (700 ml) under argon with stirring. Aftera
further 30 min at 0°C, the mixture was allowed to warm to room temperature and stirring continued
overnight. The solvent was evaporated, 50% aqueous acetic acid (500 ml) was added with stirring, and
the mixture was evaporated to dryness. The residue was digested with hot water (500 ml) for 5 min, then
the solid was filtered off. Both this solid and the filtrate were extracted with dichloromethane, and the
organic extracts were combined and purified by chromatography (silica, 2-8% methanol in
dichloromethane). Product fractions were evaporated to a white solid (6.14 g). IH.NMR (dg-DMSO)

8 4.25 (2H,5), 439 (2H,S), 7.14 (2H,1), 7.45 (2H,m), 7.82 (1H, br s); MS (APCI+) found (M+1) = 267;
C12H} 1FNO9S requires 266.

Intermediate B33 — 2-(4-fluorobenzylthic)-5-isopropoxycarbonylmethylpyrimidin-4-one

A mixture of Intermediate B11 (2.60 g, 1 equiv), 4-fluorobenzyl bromide (1.74 ml, 1 equiv) and 2-
propanol (50 ml) was stirred at reflux for 3h, then concentrated to a slurry in vacuo and diluted with
cther. The solid was filtered off, washed with ether and dried; yield 2.87 g. IH.NMR (dg-DMSQ)

8 1.17 (6H,d), 3.31 (2H,s), 4.40 (2H,5), 4.89 (1H,m), 7.14 (2H,1), 7.45 (2H,m), 7.84 (1H,5); MS (APCI+)
found (M+1) = 267; C12H1 1 FN2O2S requires 266.

Intermediate B40 — 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzyithio)-S-methylpyrimidin-4-
one

A mixture of Intermediate B20 (6.30 g, 1 equiv), t-butyl iodoacetate (6.1 g, 1 equiv), diisopropyl-
ethylamine (5.27 ml, 1.2 equiv) and dichloromethane (100 ml) was stirred at ambient temperature under
argon for 1Gh, then the solution was washed with aq. ammonium chloride and aq. sodium bicarbonate,
dried and evaporated. Chromatography (silica, ethyl acetate + 0.5% v/v aq. ammonia) followed by
crystallisation from ethyl acetate gave the title compound as a white solid (3.36 g). TH.NMR (CDCl3)
8 1.44 (9H.,s), 2.01 (3H,d), 4.36 (2H,5), 4.51 (2H,s), 6.98 (3H,m), 7.36 (2H,m); MS (APCI+) found
(M+1) = 365; C1gH71FN2038S requires 364.

The following intermediates were prepared by the method of Intermediate B40:

No. Precursor | Name

B41 Int. B21 | 1<{tert-Butoxycarbonylmethy!)-2-(4-fluorobenzylthio)pyrimidin-4-one

: B42 | Int.B22 | l-(tert-Butoxycarbonyimethyl)-2-(4-fluorobenzylthio)-S-ethylpyrimidin-4-

Lone

| B43 Int. B23 '1-(ten-Butoxycnrbonylmethyl)-2-(4—ﬂuombenzylﬂiio)-s-propylpyﬁnﬁdin-

4-one
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Int. B24 | 1-(tert-Butoxycarbonylmethyl)-2-{4-fluorobenzylthio)-5-cthoxycarbonyl- , BZ

pyrimidin-4-one

B4S Int. B38 | 1<(tert-Butoxycarbonylmethyl)-2-{(4-fluorobenzylthio)-5-
isopropoxycarbonylmethylpyrimidin-4-one

B46 Int. B37 | 1<(tert-Butoxycarbonylmethyl)-2<(4-fluorobenzylthio)-S-hydroxymethyl-
pyrimidin-4-one

B47 Int. B25 | l<{tert-Butoxycarbonylmethyl)-2-(4-flucrobenzylthio)-5-(2-hydroxyethyl)-
pyrimidin-4-one

B48 Int. B26 | 1<(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5,6-dimethyl-
pyrimidin-4-one

B49 | Int.B27 | l-<(tert-Butoxycarbonylmethyl)-2-(4-flucrobenzylthio)-5,6-trimethylene-
pyrimidin-4-one

BS0 Int. B28 | 1<(tert-Butoxycarbonylmethyl)-2-(4-flnorobenzyithio)-5,6-tetramethylene-
pyrimidin-4-one

B51 Int. B29 | 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-methoxy-
pyrimidin-4-one

BS2 Int. B30 | 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-ethoxypyrimidin-
4-one

B53 Int. B31 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-methylthio-
pyrimidin-4-one

Intermediate B56 — 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-S-chloropyrimidin-4-
one

A mixture of Intermediate B41 (7.45 g, 1 equiv), N-chlorosuccinimide (2.84 g, 1 equiv) and carbon
tetrachloride (150 ml) was stirred at reflux under argon for 2h, then the solution was evaporated.
Chromatography (silica, ethyl acetate) followed by trituration with ether gave the title compound as a
white solid (4.45 g). 1H-NMR (CDCl3) 6 1.45 (9H,s), 4.40 (2H,3), 4.50 (2H,8), 6.99 (2H.m), 7.35
(2H,m), 7.40 (1H,s); MS (APCI+) found (M+1) = 385/387; C17HgCIFN203S requires 384/386.

Intermediate BS7 — 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-bromopyrimidin-4-
one

Prepared as Intermediate B56, but using N-bromosuccinimide in placs of N-chlorosuccinimide. 1H-
NMR (CDCl3) & 1.45 (SH,s), 4.40 (2H,5), 4.49 (2H.5), 6.99 (2H,m), 7.35 (2H,m), 7.53 (1H,s); MS
(APCI+) found (M+1) = 429/431; C7H;gBrFN, O3S requires 428/430.

Intermediate B58 — 1-(tert-Butoxycarbonylmethyl])-2-(4-fluorobenzylthio)-5-methylsulfinyl-
pyrimidin-4-one

m-Chloroperbenzoic acid (0.93 g) was added to an ice-cooled slurry of Intermediate B53 (1.50 g) in
dichloromethane (20 ml). The resulting solution was allowed to warm to room temperature and stirred
for 30 min, then washed with aq. sodium bicarbonate. Chromatography (silica, 3-8% methanol in ethyl
acetate) gave the title compound as a white solid (1.15 g). IH.NMR (CDCl3) 8 1.46 (9H.5), 2.94 (3H.s),
451 (4H,m), 7.01 (2H,m), 7.37 (2H,m), 7.60 (1H,5); MS (APCI+) found (M+1) =413;
C|gH71FN2048S, requires 412,

19

Ll



P32510

&

Intermediate B60 — 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-S-methylpyrimidin-4-one "

Intermediate B40 (3.88 g) was added to solution of trifluoroacetic acid (10 ml) in dichloromethane (20
ml) under argon, and stirred overnight at room temperature. Evaporation of the solvent and trituration
with ether gave the title compound as a white solid (3.04 g). 1H-NMR (dg-DMSO) & 1.81 (3H,d), 4.42
(2H.s), 4.66 (2H,5), 7.14 (2H,m), 7.47 (2H,m), 7.63 (1H.m); MS (APCI+) found (M+1) = 309;
C14H]3FN203S requires 308.

The following intermediates were prepared by the method of Intermediate B60:

No. | Precursor | Structure Name
Bé1 Int. B41 1-{(Carboxymethyl)-2-(4-flucrobenzylthio)-
pyrimidin-4-one
B62 Int. B42 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-5-
ethylpyrimidin-4-one
B63 Int. B43 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-5-
propylpyrimidin-4-one
B64 | Int. B44 il 1-(Carboxymethyl)-2-(4-fluorohenzylthio)-5-
ethoxycarbonylpyrimidin-4-one
B65 Int. B45 1<Carboxymethyl)-2-(4-fluorobenzylthio)-5-
isopropoxycarbonylmethylpyrimidin-4-one
B66 Int. B46 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-5-
hydroxymethylpyrimidin-4-one
B67 Int. B47 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-5-(2-
) hydroxyethyl)pyrimidin-4-one
" B6S | Int.B4s 1{Carboxymethyl)-2-(4-flaorobenzylthio)-5.6-
i dimethylpyrimidin-4-one
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1-(Carboxymethyl)-2-(4-fluorobenzylthio)-5.6- |
trimethylenepyrimidin-4-one

B70 Int. BSO 1-(Carboxymethyl)-2(4-fluorobenzylthio)-5,6-

tetramethylenepyrimidin-4-one

B71 Int. B56 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-5-

chloropyrimidin-4-one

B72 Int. BS? 1<(Carboxymethyl)-2-(4-fluorobenzylthio)-5-

bromopyrimidin-4-one

B73 | Int.BSI 1{Carboxymethyl)-2-(4-flucrobenzylthio)-5-

methoxypyrimidin-4-one

B74 Int. B52 1<(Carboxyrethyl)-2-(4-fluorobenzylthio)-5-

ethoxypyrimidin-4-one

B75 Int. B53 1-{Carboxymethyl)-2-{(4-fluorobenzylthio)-5-

methylthiopyrimidin-4-one

1-(Carboxymethyl)-2-(4-fluorobenzylthio)-5-
methylsulfinylpyrimidin-4-one

B76 Int. B58

EAEIERERAAR RS

Intermediate B80 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
Nuorobenzyl)thio-5-(2-axidoethyl)pyrimidin-4-one

A mixture of Example 39 (1.88 g, 1 equiv), methanesulfonic anhydride (0.713 g, 1.2 equiv),
triethylamine (0.665 ml) and dichloromethane (20 mi) was stirred at 0°C for 4h. The solution was
washed with water, dried and evaporated to a pale foam (2.4 g). This was dissolved in
dimethylformamide (20 ml), sodium azide (0.266 g, 1.2 equiv) was added, and the mixture was stirred
under argon at room temperature overnight. The solvent was evaporated, the residue was partitioned
between water and dichloromethane, and the organic layer was dried and evaporated. Chromatography
(silica, ethyl acetate) gave the title compound as a white solid. 1H-NMR {CDCl,) & 2.66 (2H,m), 2.88
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(3H, 5), 3.60(2H, m), 4.464.64 (6H, m), 6.84-7.50 (12H, m), 8.02 (1H,5); MS (APCI+) found (M-+1) =
577/579; CogHa6CIFNgO,S requires S76/578.

The following compound was prepared by the method of Intermediate B80

No. Precursor | Name

B81 Example | 1<(N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)amino-
42 carbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-azidoethyl)pyrimidin-4-one

22
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Example 1 — 1-(N-(2-(Dlethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-S-ethylpyrimidin-4-one bitartrate

A mixture of Intermediate A30 (0.403 g, 1 equiv), Intermediate B62 (0.371 g, 1 equiv), HATU (0.426 g,
1.2 equiv), diisopropylethylamine (0.482 ml, 2.4 equiv) and dichloromethane (15 ml) was stirred at room
temperature overnight, then washed with aqueous ammonium chloride and aqueous sodium bicarbonate.
The organic layer was dried and evaporated, and the product purified by chromatography (silica, 5%
methanol in dichloromethane). Product fractions were evaporated to a white foam (0.627 g). This free
base (0.612 g) was dissolved in methanol (10 ml), tartaric acid (0.14 g) was added, the mixture was
stirred for 5 mins then evaporated. Trituration with ether gave the bitartrate salt as a white solid (0.622
2. 1H.NMR (dg-DMSO, ca 1:1 rotamer mixture) & 0.96 (3H,m), 1.07 (6H,m), 2.27 (2H,m), 2.59
(2H,m), 2.84 (2H,m), 3.37/3.50 (4H,m), 4.26 (2H,9), 4.39/4.43 (2H,2x 3), 4,64/4.72 (2H,2x s5), 4,94/5.09
(2H,2x s), 7.1177.14 (2H,2x m), 7.36-7.49 (5H, m), 7.63/7.72 (2H,2x d), 7.84 (4H,m); MS (APCI+) found
(M+1) = 602; C32HgCIFN502S requires 601.

Example 2 — 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-5-ylmethyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-ethylpyrimidin-4-one bitartrate

Prepared from intermediates A31 and B62 by the method of Example 1. Ig-NMR (dg-DMSO, ca 2:1
rotamer mixture) § 0.93 (6H,m), 1.08 (3H,m), 2.27 (2H,m), 2.66 (4H,m), 3.39/3.45 (4H,m), 4.21 (2H,s),
4.39/4 42 (2H,2x 8), 4,66/4.77 (2H,2x s), 4,97/5.10 (2H,2x s), 7.09/7.12 (2H,2x t), 7.42/7.49 (2H,2x ),
7.7911.86 (1H,2x dd), 7.87 (2H.d), 7.97/8.06 (1H,2x dd), 8.28 (2H.d), 8.62/8.71 (2H,2x 5); MS (APCI+)
found (M+1) = 656; C33H37F4N502S requires 655.

Example 3 — 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-d-one bitartrate

Prepared from intermediates A30 and B69 by the method of Example 1. 1H-NMR (dg-DMSO, ca 1:1
rotamer mixture) § 0.92/0.99 (6H.t), 1.99 (2H,m), 2.59 (4H,m), 2.68/2.74 (4H,m), 3.36 (2H,m), 4.21
(2H,5), 4.37/4.44 (2H,2x 5), 4,63/4.74 (2H,2x 5), 4,89/5.13 (2H.2x 5), 7.08/7.14 (2H,2x m), 7.36-7.50

(SH, m), 7.64/7.70 (2H,2x ), 7.83 (4H,m); MS (APCI+) found (M+1) = 667; C3gH3F4N405S requires
666.

23

N

&5



10

15

20

P32510

Example 4 — 1-(N-(2-(Dlethylamino)ethyl)-N-(2-(4-triflooromethylphenyl)pyrid-S-ylmethyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one bitartrate

Prepared from intermediates A31 and B69 by the method of Example 1. 14.NMR (dg-DMSO, ca 3:1
rotamer mixture) § 0.92/0.98 (6H,t), 1.99 (2H,m), 2.59 (4H,m), 2.68/2.75 (4H,m), 3.41 (2H,m), 4.22
(2H,s), 4.37/4.42 (2H,2x 1), 4,66/4.79 (2H,2x s), 4,93/5.13 (2H,2x s), 7.07/7.12 (2H2x 1), 7.39/7.47

(2H,2x t), 7.77/71.86 (1H,2x dd), 7.87 (2H,d), 7.98/8.05 (1H,2x dd), 8.28 (2H.d), 8.61/8.69 (2H,2x s); MS
(APCI+) found (M+1) = 668; C35H37F4Ns02S requires 667.

Example § — 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrimid-5-ylmethyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5,6-trimethylenepyrimidin-4-one bitartrate

Prepared from intermediates A33 and B69 by the method of Example 1. TH-NMR (dg-DMSO, ca 3:1
rotamer mixture) § 0.92/1.09 (6H.t), 1.96 (2H,m), 2.60 (4H,m), 2.75 (4H,m), 3.48 (2H,m), 4.23 (2H,»),
4.38/4.40 (2H,2x 5), 4,65/4.81 (2H,2x 5), 4,97/5.11 (2H,2x ), 7.07/7.10 (2H,2x 1), 7.38/7.44 (2H,2x 1),
7.91 (2H,d), 8.57 (2H,d), 8.84/8.93 (2H,2x 5); MS (APCI+) found (M+1) = 669; C34H36F4NgO,8
requires 668.

Example 6 — 1-(N-Methyl-N-(2-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluoro-
benzyl)thio-5-(2-aminoethyl)pyrimidin-4-one hydrochloride

A solution of Intermediate B80 (0.228 g) in ethanol (20 ml) was hydrogenated over 10% palladium on
charcoal (0.09 g) at atmospheric pressure for 2 days. The catalyst was filtered off, the solvent was
removed in vacuo, and the resuiting oil was purified by chromatography (silica, 10% methanolic
ammonia in dichloromethane). The free base was dissolved in dichloromethane (5 ml), and an equimolar
quantity of hydrogen chloride in ether added. The solvent was removed in vacuo, and the residue '
triturated with ether; yield 0.132 g). IH-NMR (dg-DMSO, ca 2:1 rotamer mixture) § 2.58 (2H,m),
2.87/2.99 (3H,2x 5), 2.99 (2H,m), 4.40/4.45 (2H 2x s), 4.57/4.66 (2H,2x s), 4.97/5.00 (2H,2x s), 7.16
(2H,m), 7.33/7.38 (2H,2x d), 7.4-7.7 (9H,m), 8.0 (2H,br m); MS (APCI+) found (M+1) = 551/553;

CogHagCIFN40,S requires S50/552.
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. (0)
Example 7 — l-(N-Methyl-N-{Z-(tl-chlorophenyl)benzyl)umlnourbonﬂmeﬂlyl)-zp“-nuorL

benzyl)thio-5-(2-acetamidoethyl)pyrimidin-4-one

A solution of Example 6 (0.173 g, 1 equiv), acetic anhydride (0.033 ml, 1.1 equiv) and diisopropylamine
(0.066 ml, 1.2 equiv) in dichloromethane (10 ml) was stirred at room temperature overnight. The
solution was washed with aq. ammonium chloride and aq. sodium bicarbonate, then the organic layer was
dried and evaporated. The residue was triturated with ether to obiain the title compound as a white solid
(0.156 g). TH-NMR (CDCl3, ca 2:1 rotamer mixture) 5 1.96 (3H,s), 2.64 (2H,m), 2.96/3.10 (3H, 2x ),
3.49 (2H,m), 4.46-4,64 (6H,m), 6.77 (1H,br t}, 6.97-7.16 (3H,m), 7.26-7.49 (10H,m); MS (APCI+) found
(M+1) = 593/595; C31H30CIFN404S requires 592/594.

Example 8 — 1-( N-(2-(Diethylamino)ethyl)-N-(2-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-
2-(4-fluorobenzyl)thlo-5-(dimethylaminomethyl)pyrimidin-4-one

Methanesulfonic anhydride (0.134 g, 1.2 equiv) was added to a solution of Example 38 (0.40 g, | equiv)
and triethylamine (0.124 ml, 1.4 equiv) in dichloromethane (5 ml) at 0°C, then stirred at thiz temperature
for 4 hours. The mixture was washed with water, dried and evaporated 1o yield the mesylate as a pale
yellow solid. This was dissolved in a 2M solution of dimethylamine in THF (10 ml) and stirred at room
temperature for 16 hours. The solvent and excess dimethylamine was removed in vacuo, and the product
was purified by chromatography (silica, 5-20% methanol in ethyl acetate, then 1-10% methanolic
ammonia in dichloromethane) to obtain the title compound. 1H.NMR (CDCl4) 5 0.98 (6H,t), 2.28/2.30
(each 3H,s), 2.46-2.65 (6H,m), 3.26/3.56 (2H,2x t), 3.33/3.36 (2H.2x 3), 4.46/4.53/5.54/4.90 (4H,4x 3),
4.67 (2H,s), 6.98 (2H,m), 7.21-7.50 (11H,m); MS (APCI+) found (M+1) = 650/652; C35H41CIFNsO2S
requires 649/651.

The following Examples were made the method of Example 1 except that in a few cases EDC (2 equiv)
and hydroxybenzotriazole (1 equiv) were used in place of HATU and diisopropylamine, in an essentially
similar procedure. Where indicated, the saits were subsequently prepared by the methods of Examples 1
or 6 as appropriate:

; Ex. | Precursors | Structure Name
i_No. B
20 | Int A3 | 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-
! Int. B60 chlorophenyl)benzyl)-aminocarbony!-
: methyl)-2-(4-fluorobenzyl)thio-5-methyl-
i pyrimidin-4-one hydrochloride
25



P32510

pyrimidin-4-one bitartrate

21 | Int. A26 ' 1-(N-methyl-N~(2-(4-trifluoromethyl-
Int. B60 1 phenyl)pyrid-5-ylmethyl)aminocarbonyl-
. ',OA methyl)-2-(4-flucrobenzyl)thio-5-cthyl-
pyrimidin-4-one bitartrate
22 Int. A30 1-(N<(2-(Diethylamino)ethyl)-N-(4-(4-
Int. B60 | trifluoromethylphenyl)benzyl)-amino-
i carbonylmethyl)-2-<(4-fluorobenzyl)thio-5-
. methylpyrimidin-4-one bitartrate
23 | Int. A31 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-
Int. B60 , trifluoromethylphenyl)pyrid-5-yl-methyl)-
F,OA aminocarbonyl-methyl)-2-(4-fluoro-
benzyl)thio-5-methylpyrimidin-4-one
bitartrate
24 | IntA32 1<N-(2<{Diethylamino)ethyl)-N-(2-(4-
Int. B60 chlorophenyl)pyrimid-5-yl-methyl)-
,,Cr" aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thic-5-methylpyrimidin-4-
one bitartrate
25 | Int. A33 | 1(N-(2<(Diethylamino)ethyl)-N-(2-(4-
Int. B60 trifluoromethylphenyl)pyrimid-5-yl-
.«OA methyl)aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-5-methylpyrimidin-4-
one bitartrate
26 Int. A3S {£)-1(N<(2«Dicthylamino)ethyl)-N-(1-(4-
Int. B60 (4-chlorophenyl)phenyl)ethyl)-amino-
carbonyl-methyl)-2-(4-fluorobenzyl)thio-5-
methylpyrimidin-4-one bitartrate
27 Int. A34 1-(N-~(2-(1-piperidino)ethy])-N-(4-(4-
Int. B6O trifluoromethylphenyl)benzyl)-amino-
_,OA carbony!-methyl)-2-(4-fluorobenzyl)thio-5-
methylpyrimidin-4-one bitartrate
. 28 | Int.A25 1-(N-methyl-N-(4-(4-trifluoromethyl-
| Int. B62 phenyl)benzyl)}-aminocarbonyl-methyl)-2-
i (4-fluorobenzyl)thio-S-ethylpyrimidin-4-
| one
i 29 | IntA3 I 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-
! Int. B62 chlorophenyl)benzyl)-aminocarbonyl-
| methyl)-2-(4-fluorobenzyl)thio-5-ethyl-
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| 30 | Int.A30 | 1-N-methyl-N-(2-(4-rifloromethyl- |
; Int. B62 .| phenybpyrid-S-yl-methyl)-aminocarbonyl- |
! methyl)-2-(4-fluorobenzyl)thio-S-ethyl- |
! pyrimidin-4-one 5
3 Int. A32 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4- i

Int. B62 chlorophenyl)pyrimid-5-yl-methyl)-amino-
carbonyl-methyl)-2-(4-flucrobenzyl)thio-5-

; ethylpyrimidin-4-one bitartrate
32 Int. A33 1N-(2-(Diethylamino)ethyl)-N-(2-(4-

Int. B62 , | trifluoromethylphenyl)pyrimid-5-yl-
methyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-S-ethylpyrimidin-4-one
bitartrate

3 Int. A3 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-

Int. B63 chlorophenyl)benzyl)-aminocarbonyl-

! methyl)-2(4-fluorobenzylthio-S-
propylpyrimidin-4-one bitartrate
| M4 Int. A30 1-(N-(2-(Diethylamino)ethyl)-N-{(4-(4-

Int. B63 3 trifluoromethylphenyl)benzyl)-amino-
carbonyl-methyl)-2-(4-fluorobenzyl)thio-5-
propylpyrimidin-4-one bitartrate

s Int. A30 1-(N«(2-(Diethylamino)ethyl}-N-(4-(4-

Int. B64 3 triflucromethyiphenyl)benzyl)-
aminocarbonyl-methyl)-2-(4-
fluorobenzyl)thio-5-

i ethoxycarbonylmethylpyrimidin-4-one
bitartrate _
36 | Int A30 1-(N{2(Diethylamino)ethyl)-N-(4-(4- -

Int. B&5 3 triflucromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
isopropoxycarbonylmethylpyrimidin-4-one
bitartrate

37 Int. A3 1-(N-(2<(Diethylamino)ethyl)-N-(4-(4-
Int. B66 chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-hydroxy-
! methylpyrimidin-4-one bitartrate
' 38 | Int.A30 1-(N-(2-(Dicthylamino)ethy!)-N-(4-(¢-
Int. B66 3 trifluoromethylphenyl)benzyl)-amino-
VO,O; carbonyl-methyl)-2-{¢-fluorobenzyl)thio-5-
L B hydroxymethylpyrimidin-4-one bitartrate

27

s



r——— E mEmE s e = s —

———— LA brar

39 | IntA2 | 1-(N-methyl-N-(4(4-chlorophenyl)- :
| Int. B67 : benzyl}aminocarbonyl-methyl)-2(4- |
i . fluorobenzyl)thio-5-(2-hydroxyethyl}  *
! | pyrimidin-4-one bitartrate

40 Int. A3 1-(N-(2{(Diethylamino)ethyl)-N-(4-(4-

Int. B67 chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(2-
hydroxyethyl)pyrimidin-4-one bitartrate

41 Int. A31 1-(N-(2«(Diethylamino)ethyl)-N-(2-(4-

Int. B67 .| rifluoromethylphenyD)pyrid-5-yl-methyl)-

/OA aminocarbonyl-methyl)-2-(4-flucro-
benzyl)thio-5-(2-hydroxyethyl)pyrimidin-
4-one bitartrate
42 | Int A30 1-(N-(2<(Diethylamino)ethyl)-N-(4-(4-

Int. B67 : trifluoromethylphenyl)benzyl)amino-
carbonyl-methyl)-2<(4-fluorobenzyl)thio-S-
(2-hydroxyethyl)pyrimidin-4-one bitartrate

43 | Im. A30 1{N-(2~(Diethylamino)ethyl)-N-(4-(4-

Int. B68 , | trifluoromethylphenyl)benzyl)amino-
carbonyl-methyl)-2-(4-fluorobenzyl)thio-
5,6-dimethylpyrimidin-4-one bitartrate

44 Int. A3 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-

Int. B69 chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5,6-
trimethylenepyrimidin-4-one bitartrate

45 | Int. A3 1{N-(2«(Diethylamino)ethyl)-N-(4-(4-

Int. B70 chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2-{4-fluorobenzyl)thio-5,6-
tetramethylenepyrimidin-4-one bitartrate

46 Int. A30 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-

Int. B70 , | triflucromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-
5,6-tetramethylenepyrimidin-4-one
bitartrate

47 Int. A31 1-(N-(2{(Diethylamino)ethyl)-N-(2-(4-

Int. B70 .| trifluoromethylphenyl)pyrid-5-yl-methyl)-

! W | aminocarbonylmethyl)-2-(4-fluorobenzyl)-
: thio-5,6-tetramethylenepyrimidin-4-one
L bitartrate
a 49 Int. A30 1-(N{(2«(Diethylamino)ethyl)}-N~(4-(4-
' Int. B71 trifluoromethylphenyl)benzyl)amino-

carbonyl-methyl)-2-(4-fluorobenzyl)thio-5- :
chloropyrimidin-4-one bitartrate
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S0 | Int.A3 | 1-(N-(2{Diethylamino)ethyl}N-44- |

Int. B71 chlorophenyl)benzyl)-aminocarbonyl- |
methyl)-2-(4-fluorobenzyl)thio-5-chloro- I
pyrimidin-4-one bitartrate

51 | Int. A31 1{N~(2-(Dicthylamino)ethyl)-N-(2-(4-
Int. B71 trifluoromethylphenyl)pyrid-5-yl-methyl)-
ﬂ aminocarbonyl-methyl)-2-(4-fluoro-
benzyl)thio-5-chloropyrimidin-4-one
bitartrate
52 | IntA% 1-(N~(2-(Diethylamino)ethyl)-N-(4-(4-
Int. B72 trifluoromethylphenyl)benzyl)amino-
Lo carbonyl-methy!)-2-(4-fluorobenzyl)thio-5-
bromopyrimidin-4-one bitartrate
53 Int. A3 1<(N-(2-(Diethylamino)ethyl)-N-(4-(4-

Int. B72 chlorophenyl)benzyl)-aminocarbonyl-
methyl)-2-(4-fluorobenzy!)thio-5-bromo-
pyrimidin-4-one bitartrate

54 | Int. A30 1{N<(2-(Diethylamino)ethyl)-N-{4-(4-

Int. B73 trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-S-
methoxypyrimidin-4-one bitartrate

55 Int. A31 1(N-(2«(Diethylamino)ethyl)-N-(2-(4-

Int. B73 trifluoromethylphenyl)pyrid-5-yl-methyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)-
thio-S5-methoxypyrimidin-4-one bitartrate

56 | Int. A30 1-(N-(2-(Dicthylamino)ethyl)-N-(4-(4-

Int. B74 trifluoromethylphenyl)benzyl)amino-

)::IA carbonyImethyl)-2-(d-flucrobenzyl)thio-5-
cthoxypyrimidin-4-one bitartrate
57 | Int. A3l 1{N-(2-(Diethylamino)ethyl)-N-(2-(4-

Int. B74 trifluoromethyiphenyl)pyrid-S-yl-methyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)-
thio-5-ethoxypyrimidin-4-one bitartrate

| §8 | Int. A31 1-(N-(2-(Dicthylamino)ethyl)}-N-(2-(4-

Int. B75 trifluoromethylphenyl)pyrid-5-yl-methyl)-
aminocarbonylniethyl)-2-(4-fluoro-
benzyl)thio-5-methylthiopyrimidin-4-one

_ bitartrate
i 59 Int. A30 1<(N-(2<(Diethylamino)ethyl)-N-(4-(4-

Int. B75 trifluoromethylpheny!l)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
methy!lthiopyrimidin-4-one bitertrate

29

At



5

: 60 | Int.A30 | 1{N-(2{(Diethylaminojethyl}-N-(d-(4- |
 Int. B76 i trifluoromethylphenyl)benzyl)amino-
'. ',O/\ carbonylmethy)-2-(4-fluorobenzyl)thio-5-
| methylsulfinylpyrimidin-4-one bitartrate
61 | Int A3l 1-(N-(2-(Diethylamino)ethyl)-N-(2{(4-
Int. B76 trifluoromethylphenyl)pyrid-5-yl-methyl)-

aminocarbonylmethyl)-2-(4-fluorobenzyl)-
thio-5-methylsulfinylpyrimidin-4-one

bitartrate

The following compounds were prepared by the method of Example 6:

No. | Precursor | Structure Name
70 | Int. B81 14{N-(2<{Diethylamino)ethyl)-N-(4-(4-
trifluoromethylphenyl)benzyl)amino-

carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
(2-aminoethyl)pyrimidin-4-one bitartrate

The following compounds were prepared by the method of Example 7:

No. | Precursors | Structure Name
75 { Example 70, 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-
acetic triflucromethylphenyl)benzyl)amino-
| anhydride carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
i (2-acetamidoethy)pyrimidin-4-one
bitertrate
76 | Example 70, 1-(N-(2-(Diethylamino)ethyl)-N-(4-(4-
methane- trifluoromethylphenyl)benzyl)amino-
sulfonic carbonylmethyl)-2-(4-flaorobenzyl)thio-5-
anhydride {2-methanesulfonamidoethyl)pyrimidin-4-
one bitartrate
77 | Example 70, 1-(N-(2-(Diethylamino)ethyl)-N<(4-(4-
methoxy- trifluoromethylphenyl)benzyl)amino-
acetyl carbonylmethyl)-2-(4-fluorobenzyl)thio-5-
chloride (2-(methoxyacetamido)ethyl)pyrimidin-4-
| one bitartrate

30
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Biological Data ’ c ’8

1. Screen for Lp-PLA2 inhibition.

Enzyme activity was determined by measuring the rate of tumover of the artificial substrate (A) at 37 C
in 50mM HEPES (N-2-hydroxyethylpiperazine-N-2-ethanesulphonic acid) buffer containing 150mM

NaCl, pH 74.
0
—O(CH,),CH,
NOEQ_MO— ﬁ

—OlPO(CHz),NMes@
R

(A)

Assays were performed in 96 well titre plates.

Recombinant LpPLA2 was purified to homogeneity from baculovirus infected Sf9 cells, using a zinc
chelating column, blue sepharose affinity chromatography and an anion exchange column. Following
purification and ultrafiltration, the enzyme was stored at 6mg/ml at 4°C. Assay plates of compound or
vehicle plus buffer were set up using automated robotics to a volume of 170ul. The reaction was initiated
by the addition of 20u! of 10x substrate (A) to give a final substrate concentration of 20uM and 10 ytl of
diluted enzyme to a final 0.2nM LpPLA2.

The reaction was followed at 405 nm and 37 °C for 20 mimutes using a plate reader with automatic
mixing. The rate of reaction was measured as the rate of change of absorbance.

Results

The compounds described in the Examples were tested as described above and had ICgg values in the
range <0.1nM to 10 uM.

31
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Claims

1. A compound of formula (I):

g
ﬁ,(J:H,)
HVNIR—R’

~ R% is hydrogen, halogen, C(1-3)alkyl, C(1-3)alkoxy, hydroxyC;_3)alkyl, C(1_3)alkylthio,
C(1-3)alkylsulphinyl, aminoCy|_3)alkyl, mono- or di-C¢1-3)alkylaminoC;_3)alkyl,
C(1-3)alkylcarbonylaminoCy_3)alkyl, C(1-3)alkoxyC()-3)alkylcarbonylaminoCy_3)alkyl,
C(1-3)alkylsulphonylaminoCy}..3)alkyl, Cq}.3)alkylcarboxy, or C(]_g)alkylcurboxycu_g)nlkyl

‘/Rb is hydrogen, halogen, C(l _3)n.lkyl or hydroxyC1.3)alkyl, with the proviso that R2and RD
are not simultaneously each hydrogen; or

v R&and rb together are (CH),, where n is 3 or 4, to form, with the pyrimidine ring carbon atoms
to which they are attached a fused 5-or Gmwd carbocyclic ring;

" R is hydrogen or C¢1_3)alkyl; '

R2isan aryl or heteroaryl group, optionally substituted by 1, 2, 3 or 4 snbstituents which may be
the same or different selected from C¢;.1g)alkyl, C(l |3)llkoxy. C(l 1 Jalkylthlo arle(I ]s)llkoxy.
hydroxy, halogen, CN, CORS, carboxy, COORS, NRSCOR7, CONR8RY, SO,NR8R?, NR6SO,R?,
NRERY, mono to perflucro-C(1_4)alkyl, mono to perfluoro-C¢1_4yalkoxyaryl, and arylC(1_4yalkyk;

R3 is hydrogen or C(1-4)alkyl which may be unsubstituted or substituted by hydroxy, ORS,
CORS, carboxy, COO COORS, CONRSRY, NR8R?, mono- or di-(hydroxyC1.¢)alkyl)amino or
N-hydroxyCo1.6)alkyl-N-C(1.6)tlkyl amino;

- R4 is en aryl or a heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which may be
the same or different selected from C(j_1g)alkyl, C(l-l g)alltoxy. C- lgﬂkylthlo. IlryICu 18)alkoxy,
hydroxy, halogen, CN, CORS, carboxy, COORS, NR6COR7, CONR3RY, SO;NRERT, NR6SO,R7,
NRER?, mono to perfluoro-C1 gyalkyl and mono to perfluoro-Cy} galkoxy;

R is an aryl ring which is further optionally substituted by 1, 2, 3 or 4 substituents which may
be the same or different selected from Cj_ la)alkyl Ca- IB llkoxy. C(l 18)alkylthio, arylC¢;.1g)alkoxy,
hydraxy, halogen, CN, CORS, carboxy, COORS, CONR8R?, NRSCOR7, SO,NRSR?, NR6SO,R7,
NR3R?, mono to perfluoro-Cy1_4)alkyl and mono to perﬂuom-C(1.4)llkoxy.

R6 and R7 are independently hydrogen or C(1-20)alkyl, for instance C(].4)alky] (c.g. methyl or

()

ethyl);

R8 and R? which may be the same or different is each selected from hydrogen, C(1-12)alkyl,
CH,R10, CHR11CO5H or a salt thereof, or R8 and R together with the nitrogen to which they are
attached form a 5~ to 7 membered ring optionally containing one or more further heteroatoms selected
from oxygen, nitrogen and sulphur, and optionally substitnted by one or two substituents selected from
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a4
hydroxy, oxo, C}4)alkyl, C(}.4)alkylCO, aryl, e.g. phenyl, or aralky), e.g benzyl, for instance

morpholine or piperazine;
R!0is COOH or a salt thereof, COOR 12, CONRSR7, CN, CH,0H or CH,0RS;
R!1 is an amino acid side chain such as CHoOH from serine;
R12 is C(1_4)alkyl or s pharmaceutically acceptable in vivo hydrolysable ester group;
n is an integer from 1 to 4, preferably 1 or 3;
XisOorS.

Z.OA pharmaceatical composition comprising a compound of formula (I) as claimed in claim 1 and a
pharmaceutically acceptable carrier.

1\

/3. A compound of formula () as claimed in claim 1 for use in therapy.

57
169

T
4, :lzu: use of a compound of forrmla (T) as claimed in claim 1 for the manufacture of a medicament for

treating atherosclerosis.

S%xnnthod of treating a disease stete associated with activity of the enzyme Lp-PLA; which method

involves treating a patient in need thereof with a therapentically effective amount of a compound of
formula (T) as claimed in claim 1.

6. A process for preparing a compound of formula (I) as defined in claim 1 which process comprises:

(a) reacting a compound of formula (II):

a%x)\)‘\';:

CHz)n
OOH
in which X, n, R8, RD and R2 are as hereinbefore defined,
with a compound of forrmula (III):
RI-R4-CHRSNHR3

in which RS, R3, R4 and R3 are as hereinbefore defined; under amide forming conditions:

(b) reacting a compound of formula (IV):

e
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(v) =
in which X, R8, RP and R2 are as hereinbefore defined,
with a compound of formula (V):
R3-R4-CHRCNR3-CO{(CHg)p-L! .
V)

in which n, R3, R4 and R are as hereinbefore defined, and L! is a leaving group such as halogen, for
instance bromo or iodo,

in the presence of a base such as a secondary or tertiary amine, for instance di-isopropylethylamine, in an
inert solvent such as dichloromethane;

{c) when X is S, reacting a compound of formula (VI):

N~ R’
o] («J:H,),,
Y o

¥

in which n, R2, Rb, R¢, R3, R4 and R3 are as hereinbefore defined,
with a compound of formula (VII):

R2-CH,-L!
(vi)
in which R2 and L! are as hereinbefore defined,
in the presence of a base such as a secondary or tertiary amine, for instance di-isopropylethylamine, in an
inert solvent such as dichloromethane;

@

(d) when X is O, reacting a compound of formula (VIII):

Rl
T |
L2)\I Rb
Ox(CH,),
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(VI
in which n, R®, Rb, RS, R3, R4 and RS are as hereinbefore defined, and L2 is a leaving group such as
halogen or alkylthio, for instance methylthio,
with a compound of formmla (IX):

R2-CH,-OH
Ix)
in which R is s hereinbefore defined,
in the presence of a base such as 4-dimethylaminopyridine, in an inert solvent such as pyridine; or

(e) converting of compound of formula (T} to another compound of formula (T), by functional group
modification, using methods well known to those skilled in the art, for example converting a compound
of formula (T) in which R3 is aminoalky! to a compound of formula (I) in which R2is
alkylcarbonylaminoalkyl, by reaction with an acylating agent, such as, for example, acetic anhydride.
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COMPUESTOS NOVEDOSOS

REIVINDICACIONES:

1. Un compuesto de la formula (1):

R
.

oﬁ,(&ﬂg)..

N. R&—R"
i \'E Q)

en el cual:

R" es hidrégeno, halégeno, alquilCy.-3, alcoxiC.y, hidroxi-aiquilCq.y),
aiquiltioCy.s, alquilsulfinilCy.s), @mono-alquilCy.3, mono o di-alquilCis.aalquilCy.s,
alquilcarbonilaminoCy.galquilC.s), alcoxiCy.yalquilcarbonilaminoalquilCy-y,
alquilsulfonilaminoCy.s)alquilCy.m, alquilcarboxiC.a, 0 alquilcarboxiCq.salquilCis.a);

R® es hidrogeno, haldgeno, alquilCis.y o hidroxi-alquilC.x siempre y cuando
que R* y R® no sea cada uno simultdneamente hidrégeno; o

Ry R® juntos son (CHz)n, donde n es 3 6 4, para formar, con los 4tomos de
carbono del el anilio de pirimidina al cual estdn fijos, un anilto carbociclico
fusionado de 5 6 6 miembros; o

R" es hidrégeno o alquilCy.s);

0003636.8 abr 01 ﬁ(
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R? es un grupo arilo o heteroarilo, sustituido opcionalmente por 1, 2, 3 6 4
sustituyentes que puedan ser el mismo o diferente seleccionados de alquilC.1e),
alcoxiCq.-1e-alquiltioC.1g), aril-lcoxiC.1e, hidroxi, halégeno, CN, COR®, carboxi,
COOR®, NRYCOR’, CONR®R®?, SO:NR®°RP, NR®SO.R’, NR®R®, mono a perfluoro-
alquilCy1q, mono a perfluoro-aicoxiarilCy ¢ y aril-alquilCii;

R® es hidrégeno, alquilCy.6) que puede ser sustituido o insustituido por 1, 2
6 3 sustituyentes seleccionados de hidroxi, halgeno, OR®, COR® carboxi,
COOR®, CONR®R®, NR?R®, NR®°COR?®, mono o di-{hidroxi-alquilCy.g)amino y N-
hidroxi-alquilC1.e-N-alquilaminoC;.s;; 0

R* es un anillo arilo o heteroarilo sustituido opcionalmente por1,2, 304
sustituyentes que pueden ser el mismo o diferente seleccionados de alquilCy.1a),
alcoxiCp.1g, alquiltioCp.1ey, aril-alcoxiCys.1g), hidroxi, halégeno, CN, COR®, carboxi,
COOR®, NR°COR’, CONR®R?, SO.NR®R®, NR?SO:R’, NR°R®, mono a perfiuoro-
alquilC.q y mono a perfluoro-alcoxiC;

R® es un anillo arilo o heteroarilo que ademds es sustituido opcionalmente
pr 1, 2, 3 6 4 sustituyentes que pueden ser el mismo o diferente seleccionados de
alquilCy.1sy (preferiblemente alquilCg, alcoxiCu.ie (preferiblamente alcoxiCy.g),
alquiltioCy.1g) (preferiblemente alquiltioCys.e, aril-alcoxiC.1e (preferiblemente aril-
alcoxiCyg, hidrégenc, haldgeno, CN, COR® carboxi, COOR, CONRPR®,
NR°COR’, SO:NR°R®, NR®SO:R”, NR°R®, mono a perfluoro-aiquilCy1.¢) y mono a
perfluoro-alcoxiC.s;

R® y R son independientemente hidrgeno o alquilCu.ag, por ejemplo,
alquilCy4; (por ej: metilo o etilo);

R® y R? que pueden ser el mismo o diferente cada uno es ssleccionado de
hidrégeno, alquilCy.z, CH.R'®, CHR''CO2H o una sal de Io mismo, o

R8 y R9 junto con el nitrégeno al cual astén fijos forman un anillo de 5a 7
miembros que apcionaimente contiene uno 0 més hetero4tomos seleccionados de

oxigeno, nitrégeno y azufre, y sustituido opcionalmente por uno o dos
2
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sustituyentes seleccionados de hidroxi, oxo alquilC(1-4), CoalquilC(1-4), arilo, por

ej; fenilo o aralquilo, por aj: bencilo, por ejempio morfolina o piperazina;

R' es COOH o una sal de lo mismo, COOR'2, CONR®R’, CN, CHz0H o
CHz0R®;

R as una cadena secundaria de amino &cidos tal como CH2OH de
gerina;

R es alquilCys © un grupo éster hidrolizable in vivo
farmacéuticamente aceptable;

XesQoS.

2, Una composicién farmacéutica que comprende un compuesto de la férmula
(1) segun la reivindicacién 1 y un vehfculo farmacéuticamente aceptable.

3. Un compuesto de [a formula () segin la reivindicacién 1, para uso en
terapia.

4, El uso segun la reivindicacién 22, en donde el avento coronario es causado
por aterosclerosis.

5. Un método para tratar un estado de enfermedad asociado con la actividad
de la enzima L;-PLA,, cuyo métado implica tratar a un paciente que lo requiera
con una cantidad terapéuticamente efectiva de un compuesto de la férmula (1)
segun la reivindicacioén 1.

5. Un proceso para preparar un compuesto de la férmula (I) seguin la
reivindicacién 1, cuyo proceso comprende:

a) hacer reaccionar un compuesto de la férmula (l1):

0003636.8 abr 01




L1

|77

()]
en la cual X, n, R", R® y R? son segun se define arriba,

con un compuesto de la férmula (ll1):

R'ZR*-CHR*NHR®

en la cual R®, R®, R* y R® son segln se define arribe; bajo condiciones de

formacion de amida;

b) hacer reaccionar un compuesto de la formula (IV):

n’/\xj‘\;&n'

aw)
en la cual X, R*, R® y R? son seg(in se define arriba,
con un compuesto de [a formula (V):
RP-R*-CHR°NR*-CO-{CH;),-L
V)

en la cual n, R%, R* y R® son segun se define arriba, y L' es un grupo

saliente tal como halégeno, por ejemplo bromo o yodo,.

0003636.8 abr 01
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en la presencia de una base tal como una amina secundaria o terciaria, por
ejemplo di-isopropil-stilamina, en un solvente inerte tal como diclorometano;

c) cuando X sea S, hacer reaccionar un compuesto de la férmula (VI):

Hl
HN
I
S)\N R®
O CHo),
I

n""N
T

(V1)
en la cual n, R®, R®, R?, R* y RS son seglin se define arriba,
con un compuesto de la formula (VII):
R*-CH;-L'
en la cual R? y L' son segun se define arriba,

en la presencia de una base tal como una amina secundaria o terciaria, por
ejemplo di-isopropil-stilamina, en un solvente inerte tal como diclorometano;

d) cuando X sea O, hacer reaccionar un compuesto de la férmula (VIII):

0003636.8 abr 01
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° (Vi)

en la cual n, R®, R®, R°, R®, R* y R® son seguin se define arriba, y L? es un
grupo saliente tal como haldgeno o alquiltio, por ejemplo metilito,

con un compuesto de la férmula (IX):
R3-CH,-OH
en la cual R? es segin se define ariba,

en la presencia de una base tal como 4-dimetilamonopiridina, en un
solvente inerte tal como piridina;

o]

e) convertir el compuesto de la férmula () en otro compuesto de la férmula
(1), mediante modificacién funcional de grupo, utilizando métodos conocidos por
las personas expertas en la técnica, por ejemplo, convirtiendo un compuesto de la
@' férmula (1) en el cual R* es aminoalquilo, en un compﬁesto de la férmula (I) en el
cual R* es alquilcarbonilaminoalquil, mediante reaccibn con un agente de
acilacién, tal como por ejemplo anhldrido acético.
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