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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4)
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as
originally filed in connection with the patent application identified therein.

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named
in this certificate and any accompanying documents has re-registered under the Companies Act
1980 with the same name as that with which it was registered immediately before re-
registration save for the substitution as, or inclusion as, the last part of the name of the words
"public limited company" or their equivalents in Welsh, references to the name of the company
in this certificate and any accompanying documents shall be treated as references to the name
with which it is so re-registered.

In accordance with the rules, the words "public limited company" may be replaced by p.l.c.,
plc, P.L.C. or PLC.

Re-registration under the Companies Act does not constitute a new legal entity but merely
subjects the company to certain additional company law rules.
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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-PLA»), 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 er al, Arterioscler
Thromb Vas Biol 1996:16;591-9) wherein it is referred to as LDL-PLA9. A later patent application (WO
95109921, 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-PLA7 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 density 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-PLA 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 accumulation of cells loaded with
cholesterol ester in the arteries. Inhibition of the Lp-PLA» 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 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-
PLA, could therefore prove beneficial in the treatment of this phenomenon. An Lp-PLAj inhibitor
could also find utility in other disease states that exhibit endothelial dysfunction including diabetes,
hypertension, angina pectoris and after ischaemia and reperfusion.

In addition, Lp-PLA» 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
peroxidation in conjunction with Lp-PLA activity to produce the two injurious products,
lysophosphatidylcholine and oxidatively modified fatty acids. Such conditions include the
aforementioned conditions atherosclerosis, diabetes, rheumatoid arthritis, stroke, myocardial infarction,
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neuropsychiatric disorders such as schizophrenia (see Psychopharmacology Bulletin, 31, 159-165, 1995).

reperfusion injury and acute and chronic inflammation. Further such conditions include various

Patent applications WO 96/12963, WO 96/13484, W096/19451, WO 97/02242, W097/217675,
WO097/217676, WO 96/41098, and W097/41099 (SmithKline Beecham plc) disclose inter alia various
series of 4-thionyl/sulfinyl/sulfonyl azetidinone compounds which are inhibitors of the enzyme Lp-
PLAj. 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-PLA».

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

0
Rz/\x/kl}j
Oﬁ,(CHz)n
RS/N\/F{L—RS

@®
in which:

Rlisan aryl or heteroaryl group, optionally substituted by 1, 2, 3 or 4 substituents which may be
the same or different selected from Cj_y gyalkyl, C(1.1g8)alkoxy, C(1.1g)alkylthio, arylC(q_1g)alkoxy,
hydroxy, halogen, CN, CORY, carboxy, COOR®, CONROR7, NROCOR7, SO,NROR7, NR6SO,R7,
NROR7, mono to perfluoro-Cy_4)alkyl and mono to perfluoro-C(_g)alkoxy, or, as a single substituent,
optionally in combination with a further substituent as hereinbefore defined, CH»COOH or a salt thereof,
CHpCOORS, CHyCONRIR 0, CH,CN, (CHy),,NRIR 10, (CH;),,OH or (CH,),OR8 where m is an
integer from 1 to 3; :

RZ%isan aryl or heteroaryl group, optionally substituted by 1, 2, 3 or 4 substituents which may be
the same or different selected from C(l-l gyalkyl, C1-18 alkoxy, C(1-18)alkylthio, arylC(j_jg)alkoxy,
hydroxy, halogen, CN, CORY, carboxy, COORS, CONROR10, NR6COR7, SO,NRIR 10, NROSO,R7,
NRIRI10, mono to perﬂuoro~C(1_4)alky], mono to perﬂuoro-C(1_4)alkoxyaryl, and aryIC(1_4)alkyI;

R3is hydrogen or C(1-4)alkyl optionally substituted by hydroxy, OR®, CORY, carboxy, COORY,
CONRIR10, NRIR 10,

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(1-18)alkyl, C(1.1g)alkoxy, C(1.1g)alkylthio, arylC(;.}g)alkoxy,
hydroxy, halogen, CN, CORY, carboxy, COORS, CONROR10, NROCOR7, SO,NRIR 10, NR6SO,R7,
NRIR 19, mono to perfluoro-C(q_g)alkyl and mono to perfiuoro-Cy.g)alkoxy;

RS 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 1-18)alkyl, C(1.1g)alkoxy, C(1.1g)alkylthio, arylC(y.
18)yalkoxy, hydroxy, halogen, CN, CORY, carboxy, COOR®, CONRIR 10, NROCOR, SO,NRIR 10,
NR6SOZR7, NROR10, mono to perfluoro-C(q_g)alkyl and mono to perfluoro-C()_g)alkoxy;

RO and R7 are independently hydrogen or C(1-20)alkyl, for instance C1_g)alkyl (e.g. methyl or
ethyl);
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R8 is C(1-4)alkyl or a pharmaceutically acceptable in vivo hydrolysable ester group;

R9 and R10 which may be the same or different is each selected from hydrogen, C(y. 12)alkyl,
CH2R11 CHR12C02H or a salt thereof, or RY and R10 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, oxo, C(1.4yalkyl, C(1.4)alkylCO, aryl, e.g. phenyl, or aralkyl, e.g benzyl, for instance
morpholine or piperazine;

RI1is COOH or a salt thereof, COORS, CONROR7, CN, CH,OH or CH,OR®;

R12 is an amino acid side chain such as CH»OH from serine;

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

X1sOorS; and

Z is CRI3R14 where R13 and R14 are each hydrogen or C(1_g)alkyl, or R13 and R14 together

.with the intervening carbon atom form a C(3_6)cycloalkyl ring.

Preferably, Z is CH».
Representative examples of R1 when an aryl group include phenyl and naphthyl.

Representative examples of R! when a heteroaryl group include a 5- or 6- membered, monocyclic
heteroaryl group containing 1 or 2 nitrogen heteroatoms.

Preferably Rlis pyrimidyl optionally substituted by 1 or 2 substituents preferably selected from oxo,
arle(1_4>alkyl (e.g. benzyl), C(1_6)a1kyl {e.g. methyl or ethyl), C(3_6)cycloa1ky1, hydroxy,
C(1_4)alkoxy (e.g. methoxy), carboxyC(1_6)alkyl, C(1_6)alkylcarboxyC(1_6)alkyl, di—C(1_6)alky1amino,
and morpholino; or pyrazolyl optionally substituted by C(1-6)alkyl (e.g. methyl or ethyl).

Preferably, ZR1 is pyrimid-5-ylmethyl optionally substituted by 2-methoxy, 2-trifluoromethyl, 2-(1-
morpholino) or 2-dimethylamino, 2-oxo-pyrimid-5-ylmethy! in which the 2-oxo-pyrimid-5-yl moiety is
as herein before defined or 1-methylpyrazolyl-5-ylmethyl.

Preferably X is S.

Representative examples of R2 when an aryl group include pheny! and naphthyl. Representative
examples of R? when a heteroaryl group include pyridyl, pyrimidinyl, pyrazolyl, furanyl, thienyl,
thiazolyl, quinolyl, benzothiazolyl, pyridazolyl and pyrazinyl Preferrably, RZ is phenyl optionally
substituted by halogen.

Representative examples of R2CH2X include 4-fluorobenzylthio.

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

Representative examples of R% include phenyl, thiophene and pyridine.

Representative examples of RS include phenyl optionally substituted by halogen, or trifluoromethyl,
preferably at the 4-position.
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Preferably, R4 and R together form a 4-(phenyl)phenyl substituent in which the refnote phenyl ring may
be optionally substituted by halogen or trifluoromethyl, preferably at the 4-position.

Pharmaceutically acceptable in vivo hydrolysable ester groups for R8 include those which break down
readily 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
R8 include:

-CH(R?)O.CO.RY;

-CH(R®0O.CO.ORS;

-CH(R®)CO.NRER

-RINRERS;

-CH,ORE;

CH, Rh
7=
O\/O

]

0
CH(R¥)0.CO.CgH4Y lCOCH(R)NH>; and
o)

in which:

R is hydrogen, (Cy-g)alkyl, in particular methyl, (C3-7)cycloalkyl, or phenyl, each of which may be
optionally substituted;

Rb s (Cq-galkyl, (Ci-g)alkoxy(C1-g)alkyl, phenyl, benzyl, (C3-7)cycloalkyl,
(C1-)alkyl(C3-7)cycloalkyl, 1-amino(C1-g)alkyl, or 1-(C1-galkyl)amino(Cq-g)alkyl, each of which
may be optionally substituted; or

R2and RP together form a 1,2-phenylene group optionally substituted by one or two methoxy groups;
RC is (Cy-g)alkyl, (C3-7)cycloalkyl, (C1-g)alkyl(C3-7)cycloalkyl;

Rd is (Cq-g)alkylene optionally substituted with a methyl or ethyl group;

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

R&is (Cq-glalkyl;

Rbis hydrogen, (C{-g)alkyl or phenyl;

Rlis hydrogen or phenyl optionally substituted by up to three groups selected from halogen,
(C1-g)-alkyl, or (C-glalkoxy;

and

Ylis oxygen or NH;

for instance:

(a) acyloxyalkyl groups such as acetoxymethyl, isobutyryloxymethyl, pivaloyloxymethyl,
benzoyloxymethyl, a-acetoxyethyl, a-pivaloyloxyethyl, 1-(cyclohexylcarbonyloxy)ethyl,
(1-aminoethyl)carbonyloxymethyl, 2-methoxyprop-2-ylcarbonyloxymethyl, phenylcarbonyloxymethyl
and 4-methoxyphenyl-carbonyloxymethyl;
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(b) alkoxy/cycloalkoxycarbonyloxyalkyl groups, such as ethoxycarbonyloxymethyl, t-
butyloxycarbonyloxymethyl, cyclohexyloxycarbonyloxymethyl, 1-
methylcyclohexyloxycarbonyloxymethyl and o-ethoxycarbonyloxyethyl;

(c) dialkylaminoalkyl, especially di-loweralkylamino alkyl groups such as dimethylaminomethyl,
dimethylaminoethyl, diethylaminomethyl or diethylaminoethyl;

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

(e) lactone groups such as phthalidyl and dimethoxyphthalidy]l;

() (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 R8
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 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 salts.

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, n-butyl,
sec-butyl, iso-butyl, t-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.
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 formula (I) are
1-(N-Methyl-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethy!)-2-(4-fluorobenzy!)thio-5-(1-
methylpyrazol-4-ylmethyl)pyrimidin-4-one;
1-(N-(Dimethylaminocarbonylmethy!)l-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one;

S
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1-(N-(2-Methoxyethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4- fluorobenzyl)thlo -5-
(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one;
1-(N-(2-D1methylammoethyl)—N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-i-(4-f1u0r0-
benzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one hydrochloride; and
1-(N-(3-Dimethylaminopropy})-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluoro-
benzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one hydrochloride.
Since the compounds of the present invention, in particular compounds of formula (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 recrystallised 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 recrystallised 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 (I).

Compounds of the present invention are inhibitors of the enzyme lipoprotein associated phospholipase
Ay (Lp-PLA») 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 (I)
for use in therapy.

The compounds of formula (I) are inhibitors of lysophosphatidylcholine production by Lp-PLA2 and
may therefore also have a general application in any disorder that involves endothelial dysfunction, for
example atherosclerosis, diabetes, hypertension, angina pectoris and after ischaemia and reperfusion. In
addition, compounds of formula (I) may have a general application in any disorder that involves lipid
peroxidation 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’s 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, 1995).

Further applications include any disorder that involves activated monoéytes, 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

6
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with a therapeutically effective amount of an inhibitor of the enzyme. The disease state may be
associated with tﬁe increased involvement of monocytes, macrophages or lymphocytes; with the
formation of lysophosphatidylcholine and oxidised free fatty acids; with lipid peroxidation 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 anti-hyperlipidaemic or anti-atherosclerotic or anti-diabetic or anti-anginal or anti-
inflammatory or anti-hypertension agents. 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.

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 formula (I) and a pharmaceutically acceptable
carrier.

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

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 a 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 formulations. 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
example aqueous gums, celluloses, silicates or oils and the dispersion or suspension then filled into a soft
gelatin capsule. Typical parenteral 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 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 synthetic 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, subcutaneous, or intramuscular dose of between 0.1 mg and 100 mg,

7
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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
continuous therapy, for example for a week or more.

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

Ly

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

2/’\ X
CHZ)
COOH
(D
in which X, Y, Z, Rl and R2 are as hereinbefore defined,
with a compound of formula (II1):
R5-R4-CH,NHR3
_ am)
in which R3, R# and R? are as hereinbefore defined; under amide forming conditions;
(b) reacting a compound of formula (IV):
O
' Z
)N'\JT o
Rz/\x N
H
av)
in which X, Z, Rl and R2 are as hereinbefore defined,
with a compound of formula (V):
R3-R#-CH,NR3-CO-(CHy),-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 dichloromethene;

(c) when X is S, reacting a compound of formula (VI):
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O
Z
HN | R
]
Oﬁ/(CHz)n
4 5
Ry N\/R R
(VD
in which n, Z, Rl, R3, R% and RS are as hereinbefore defined,
with a compound of formula (VII):
R2-CH,-L1
(VID

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-isopropylethylamine, in an
inert solvent such as dichloromethene; or

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

O
N Z\R1
|
Lz)\rlq
Oﬁ’/(CHZ)n
I:%S/N\/Ri_RS

(VIID)
in which n, Z, Rl, R3, R# and RS are as hereinbefore defined, and L2isa leaving group such as halogen
or alkylthio, for instance methylthio,
with a compound of formula (IX):

R2.CH,-OH
IX)
in which R2 is as hereinbefore defined,
in the presence of a base such as 4-dimethylaminopyridine, in an inert solvent such as pyridine.

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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o}
z R2-CH,-L' (VIT) .
)NI\J]( R - i HN,Jj/ R
2,7\ l .
RESXTON © PN
1

o]
N e
|| (CH,),
RZAx/'\N / an

Y
CHy), (XD
, R6-R4-CH,NHR3 () (COOH :
Oﬁ/(CHz)n L1-(CH,n-COOR™ (X) COOR™
4 5
R:!/N\/R—R

b
® R5-R4-CH,NR3-CO-(CH n-L* (V) (o) () ]R18O-CO-(CH,)n-NH,
) o

0

' 2ot

0 NI | R SON=CO— (2 ~R'
Rz/\x/kN

recHoR @0 © \ mech,u (v N av o
. ()
9
Re-CH, L' (VID)
9 Zo
, R R (©
ol R S)\N
z/k Q

N |
LO (éH Oﬁl(CHz)n HN)j/Z\R1
ﬁ’ 2 s RaszRLRS )\N

4
g~ AATR VD) H o

@ | Rs.Re.CH,NRO-CO-(CH N-NH, A

(XIV)

SCN~-CO—C—~2Z —R'
] R (d)

CH
CHO
\ (h)
CICO—C—~Z—R' i L’o oz
“ Z—R i) 2C\ c S g’
P S " (e)
CH 1
/ CH € 1°0,CCH,—Zz—R
CH,0 / 2 2
(b'4% ) HO
(XVID) (XVIOI)
Scheme 1

in which:
Lisa C(1-6)alkyl group, for instance methyl;
5 RBisa C(1_6)alky1 group, for instance ethyl and
LI, L2 RI RZ R3, R4 R3, n, X and Z are as hereinbefore defined.

With reference to Scheme I:

10  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 1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide plus hydroxybenzotriazole.

15  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, forming

10
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an intermediate ester which is then converted to the acid of formula (II) by hydrolysis, for instance using
aqueous sodium hydroxide in a solvent such as dioxan.

Conditions for step (c) include 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 or dimethyl formamide, or a secondary or tertiary amine base such as di-

isopropylethyl amine, in solvent such as dichloromethane.

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

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

In step (f), a compound of formula (V1) 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 dichloromethene

In step (g), 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 a base such as sodium
methoxide.

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

In step (i), a compound of formula (XVII) 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 e.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.

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

methoxide.

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

11
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Examples

Intermediate A1 — 4-(4-Chlorophenyl)benzaldehyde

O e

(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-chlorobenzeneboronic acid (19.4g, 1 equiv), 4-bromobenzaldehyde (22.9g, 1 equiv),
palladium(II)‘ acetate (1.4g, 0.05 equiv) aqueous sodium carbonate (30.3 g in 144ml solution, 2 equiv)
and dimethoxyethane (500ml) 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, 5), 7.96 (2H, d), 7.73 (2H,d), 7.57 (2H, d), 7.46 (2H, d); MS
(AP+) found (M+1) = 217, C13Hg>CIO requires 216.

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

A mixture of Intermediate A1 (3.5g, 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 50°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 (CDClg) 8 7.51 (4H, d), 7.40 (4H, d), 3.79 (2H, s), 2.48 (3H, s); MS
(APCI+) found (M+1) = 232, C{4H14”°CIN requires 231.

Intermediate A3 — 4-(4-Chlorophenyl)benzyl alcohol

A mixture of Intermediate A1 (1.73g, 1 equiv), sodium borohydride (0.3g, 1 equiv) and ethanol (20ml)
was stirred until a clear solution was obtained; a gentle exotherm was observed. The temperature was
raised to 50°C and stirring continued for 2h, then the solvent was removed in vacuo, water added to the
residue, and the product extracted into dichloromethane. Drying and evaporation of the solvent gave a
white solid (1.67g).

12
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COMPUESTOS NOVEDOSOS
REIVINDICACIONES:

1. Un compuesto de la formula (I):

N
RZAXb“
O

@)
Zo o
|
|
S

4 5
RS/N\/R R .
()

en la cual:

R' es un grupo aril o heteroaril, sustituido opcionalmente por 1, 2. 3 o 4
sustituyentes que pueden ser el mismo o diferente, seleccionados de alqul C(j.;3),
alcoxiC(y.1g), alquiltio C(y.13), anl alcoxi C(j.ig), hidroxi, halogeno, CN, COR®,
carboxi, COOR®, CONR®R’, NR®COR’, SO,NR°R’, NR°SO,R’, NR°R’. mono a
perfluoro-alquil C(;.4) y mono a perfluoro-alcoxi C(;.4), 0 como un solo sustituyente,
opcionalmente en combinacién con otro sustituyente segun se describe arriba,
CH,COH o una sal de lo mismo, CH,COOR® CH,CONR’R', CH,CN,
{CH,)uNR°R', (CH,),OH o0 (CH,)mOR®, donde m es un entero de 1 a 3;

R® es un grupo aril o heteroaril, sustituido opcionalmente por 1. 2, 5 o 4
sustituyentes que pueden ser el mismo o diferente seleccionados de alquil C{;_ig),
alcoxiC(y.15), alquiltio C(j.yg), aril alcoxi C(jg), hidroxi, haldégeno, CN. COR®,
carboxi. COOR®, CONR’R'®, NR°COR’, SO,NRR'’, NR°SO,R”, NR°R'®. mono a
perfluoro-alquil C(;.4), mono a perfluoro-alcoxiaril C(,.4) y aril-alquil C(;.4);

9910048.9 — may 00
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R’ es hidrogeno o alquil C(;.4) sustituido opcionalmente por hidroxi, OR®,
COR®, carboxi, COOR®, CONR’R'’, NR°R'?;

R* es un anillo aril o heteroaril sustituido opcionalmente por 1, 2, 3 o 4
sustituyentes que pueden ser los mismos o diferentes seleccionados de alquil C(;.13),
alcoxiC(;.1g), alquiltio C(1.15), aril alcoxi C(y.15), hidroxi, haldogeno, CN, COR®,
carboxi, COOR®, CONR’R'’, NR°COR’, SO,NR’R'’, NR°SO,R’, NR’R"®, mono a

perfluoro-alquil C(;.4) y mono a perfluoro-alcoxi C(j.4);

R’ es un anillo aril que es ademas sustituido por 1, 2, 3 0 4 sustituyentes que
pueden ser los mismos o diferentes seleccionados de alquil C(;.1z), alcoxiC(y.is),
® alquiltio C(y.15), aril alcoxi C(;.15), hidroxi, halégeno, CN, COR®, carboxi, COOR®,
CONR’R'®, NR°COR’, SO,NR°R', NR°SO,R’, NR°R'’, mono a perfluoro-alquil
C(y.4) y mono a perfluoro-alcoxi C(;.4);

R®y R’ son independientemente hidrogeno o alquil C(y.20), por ejemplo alquil
C(y-4) (por €j: metil o etil);

R® es alquil C(;4) o un grupo éster hidrolizable in vivo farmacéuticamente

aceptable;

R’y R" que pueden ser los mismos o diferentes es cada uno seleccionado de

hidrégeno, alquil C(,.,), CH,R", CHR"CO,H o una sal de lo mismo, o R’ y R!°

. junto con el nitrogeno al que estan fijos forman un anillo de 5 a 7 miembros que
contiene opcionalmente wno o mas heteroatomos seleccionados de oxigeno,

nitrogeno y azufre, y sustituidos opcionalmente por uno o dos sustituyentes
seleccionados de hidroxi, oxo alquil C(1.4), alquil C(;.4)CO, anl, por ej: fenil o

aralquil, por ej: bencil, por ejemplo, morfolina o piperazina;

R" es COOH o una sal de lo mismo, COOR?, CONR’R’, CN, CH,0OH o
CH,OR®:
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R'? es una cadena lateral amino 4cida tal como CH,OH de serina;

n es un entero de 1 a 4, prefenblemente, 1 6 3;

XesOoS;y

W I\

Z es CR”R", donde R" y R" son cada uno hidrégeno o alquil C(;.4), 0 RPy

R'* junto con el atomo de carbono que interviene forma un anillo cicloalquil C(s.6).

2. Una composiciéon farmacéutica que comprende un compuesto de la formula

(I) segiin la reivindicacion 1, y un vehiculo farmacéuticamente aceptable.

3. Un compuesto de la formula (I) segin la reivindicacion 1, para uso en terapia.

4. El uso de un compuesto de la formula (I) segin la reivindicacion 1 para la

manufactura de un medicamento para el tratamiento de aterosclerosis.

5. Un método de tratamiento de un estado de enfermedad asociade con la

actividad de la enzima Lp-PLA, cuyo método implica tratar a un paciente que

lo requiera con una cantidad terapéuticamente efectiva de un compuesto de la

formula(I) segiin la reivindicacion 1.

6. Un proceso para preparar un compuesto de la formula (I) segin se define en

la rervindicacion 1, dicho proceso consiste en:

a) hacer reaccionar un compuesto de la formula (II):

9910048.9 — may 00



enel cual X, Y, Z, R y R? son seglin se define arriba,
con un compuesto de la formula (I11):
R’-R*-CH,NHR’

en la cual R, R* y R’ son segin se define antes; bajo condiciones de formado

de amida;

b) hacer reaccionar un compuesto de la formula (IV):

O
Z
N \91
Y
R2/\X/I\s

en la cual X, Z, R! y R? son segun se define arniba,
con un compuesto de la formula (V):
R’-R*-CH,NR*-CO-(CH,),-L'

en la cual n, R?, R* y R’ son segn se define arriba, y L' es un grupo saliente

tal como halogeno, por ejemplo bromo o yodo,

en la presencia de una base tal como una amina secundaria o terciaria, por

ejemplo di-1sopropiletilamina, en un solvente inerte tal como diclorometano;

c) cuando X es X, hacer reaccionar un compuesto de la formula (VI):

O
HN ’ Z\R
O (CH,).
DA :
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enlacual n R', R>, R" y R’ son segin se define arriba,
con un compuesto de la formula (VI):

R*-CH,-L'
en la cual R®y L' son segin se define arriba,

en la presencia de una base tal como una amina secundaria o terciana, por

ejemplo di-isopropiletilamina, en un solvente inerte tal como diclorometano; o

d) cuando X es O, hacer reaccionar un compuesto de la formula (VIII):

O
Z
N o~y
|
LZJ\T
Oﬁ/(CHz)n
R3/N\_//RLP‘

en la cual m, R', R®, R*, y R’ son segiin se define arriba, y L es un grupo

saliente tal como halégeno o alquiltio, por ejemplo, metiltio,
con un compuesto de la formula (IX):
R*-CH,-OH
en la cual R es segin se describe arriba,

en la presencia de una base tal como 4-dimetilaminopiridina, en un solvente

inerte, tal como piridina.
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Intermediate A4 — N-(4-(4-Chlorophenyl)benzyl)phthalimide

Moo

Intermediate A3 (1.62g, | equiv), phthalimide (1.42g, 1.3 equiv) and triphenylphosphine (2.53g, 1.3
equiv) were dissolved in dry THF (50ml), the solution was cooled in ice, and DEAD (1.52ml, 1.3 equiv)

5  was added slowly with stirring. The yellow solution was stirred for 16h at room temperature, then the
solvent was evaporated. Chromatography (silica, 1:1 dichloromethane/pet. ether) and trituration with
ether gave the desired product (2.03g, 79%). TH.NMR (CDCl3) 6 4.89 (2H, s), 7.36-7.50 (8H, m), 7.69-
7.74 (2H, m), 7.82-7.89 (2H, m).

Intermediate AS — 4-(4-Chlorophenyl)benzylamine

w OO

A mixture of Intermediate A4 (1.98g, 1 equiv) and hydrazine hydrate (0.55ml, 2 equiv) in ethanol (40ml)
was heated at reflux for 2h, then the solvent was evaporated. The residue was shaken with

dichloromethane and 0.5M aqueous sodium hydroxide, the aqueous layer re-extracted with
. dichloromethane, and the combined organic extracts purified by chromatography (silica, 1-3%
15  methanolic ammonia in dichloromethane). Product fractions were evaporated to a white solid (0.53g,
43%). TH-NMR (CDCl3) 6 3.92 (2H, s), 7.28-7.41 (4H, m), 7.49-7.54 (4H, m).

Intermediate A6 — N-Methyl-N-(4-(4-chlorophenyl)benzyl)bromoacetamide

SaSa s

Bromoacetyl bromide (0.123ml, 1.1 equiv) was added to a well-stirred mixture of Intermediate A2 (0.3g,
20 1 equiv),sodium hydroxide (0.06g, 1.2 equiv), water and dichloromethane. Stirring was continued for 3h
at room temperature, then the phases were separated and the organic layer dried and evaporated.
Chromatography (silica, 3:1 hexane/ethyl acetate) gave the desired product as an o1l (0.37g). "H-NMR
(CDCl3) 0 7.38-7.68 (8H, m), 4.77 (2H, ), 4.07 (2H, s5), 3.24 (3H, s); MS (APCI+) found (M+1) = 352,
CygH15 Br’CINO requires 351.

Intermediate A7 — 4-(4-Fluorophenyl)benzaldehyde

Prepared from 4-formylboronic acid and 4-fluoroiodobenzene by the method of Example Al (a). 'H-
NMR (CDCl3) 6 10.06 (1H, s}, 7.95 (2H, d), 7.71 (2H,d), 7.63-7.58 (2H, m), 7.17 (2H, t); MS (APCI-)
found (M-1) = 201, C13HgFO requires 202.

ntermediate A8 — N-Methyl-4-(4-fluorophenyl)benzylamine

13
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Prepared from Intermediate A7 by the method of Example A2. 'H-NMR (CDCl3) 8 7.56-7.49 (4H, m),
7.38 (2H, d), 7.11 (2H, t), 3.79 (2H, s), 2.48 (3H, s); MS (APCI+) found (M+1) = 21‘§, Ci4H4FN
requires 215. '

Intermediate A9 — 4-(4-Fluorophenyl)benzyl alcohol

Prepared from Intermediate A7 by the method of Example A3. '"H-NMR (CDCl3) 6 7.56-7.52 (4H, m),
7.43 (2H, d), 7.12 (2H, v), 4.74 (2H, d), 1.70 (1H, t); MS (APCI+) found (M+1-H,7O) = 185, C13H{1FO
requires 202.

Intermediate A10 — N-(4-(4-Fluorophenyl)benzyl)phthalimide

Prepared from Intermediate A9 by the method of Example A4. 'H-NMR (CDCl3) 5 4.88 (2H,s), 7.10
(2H,m), 7.49 (6H,m), 7.71 (2H,m), 7.86 (2H,m).

Intermediate A11 — 4-(4-Fluorophenyl)benzylamine

H,N
O

Prepared from Intermediate A10 by the method of Example AS. 'H-NMR (CDCl3) 6 3.91 (2H,s), 7.12
(2H,m), 7.38 (2H,m), 7.53 (4H,m).

Intermediate A12 — 4-(4-Trifluoromethylphenyl)benzaldehyde

Prepared from 4-bromobenzaldehyde and 4-trifluoromethylbenzeneboronic acid by the method of
Example Al (b). '"H-NMR (CDCl3) § 7.77-8.03 (8H, m), 10.09 (1H, s).

Intermediate A13 — N-Methyl-4-(4-trifluoromethylphenyl)benzylamine

Prepared from Intermediate A12 by the method of Example A2. IH-NMR (CDCl3) & 7.68 (4H, m), 7.56-
7.58 (2H, m), 7.43-7.45 (2H, m), 3.83 (2H, s), 2.50 (3H, s); MS(APCI+) found (M+1)= 266, Cy5H4F3
requires 265.

Intermediate A14 — 4-(4-Trifluoromethylphenyl)benzyl alcohol

Prepared from Intermediate A12 by the method of Example A3. 'H-NMR (CDCl3) & 7.39-7.63 (8H,
470 (2H, d), 1.63 (1H, ©).
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Intermediate A15 — N-(4-(4-Trifluoromethylphenyl)benzyl)phthalimide

Prepared from Intermediate A14 by the method of Example A4. TH-NMR (CDCl3) 6 7.86 (ZH,m), 7.72
(2H,m), 7.65 (4H,m), 7.54 (4H,s), 4.90 (2H,s); MS(APCI+) found (M+1)=382, CooH14F3NO> requires
381.

Intermediate A16 — 4-(4-Trifluoromethylphenyl)benzylamine

Prepared from Intermediate A15 by the method of Example AS. IH-NMR (CDCl3) 8 7.69 (4H,s), 7.58
(2H,d), 7.43 (2H,d), 3.94 (2H,s); MS(APCI+) found (M-NH3+1)=235, C14H17F3N requires 251.

Intermediate A17 — 5-(4-Fluorophenyl)-2-thiophene carboxaldehyde

H F
S
O)\@/O/
Prepared from 2-bromothiophene-5-carboxaldehyde and 4-fluorobenzeneboronic acid by the method of

Example Al (2). H-NMR (CDCl3) & 9.89 (1H, s), 7.72-7.73 (1H, d), 7.63-7.66 (2H, m), 7.33-7.34 (1H,
d), 7.11-7.15 (2H, t); MS(APCI+) found (M+1)=208, C{ jH7FOS requires 207.

Intermediate A18 — 2-Methylaminomethyl-5-(4-fluorophenyl)thiophene

SNH F
S
Reatd
Prepared from Intermediate A17 by the method of Example A2. IH-NMR (CDCl3) 6 7.50-7.54 (2H, m),

7.02-7.09 (3H, m), 6.87-6.88 (1H,d), 3.94 (2H, s), 2.50 (3H, s); MS(APCI+) found (M+1-CH3NH»)=191,
C11H7FS requires 190.

Intermediate A19 — Methyl 6-(4-fluorophenyl)nicotinate

N

Prepared from methyl 6-chloronicotinate and 4-fluorobenzeneboronic acid by the method of Example Al
(a). 1H-NMR (CDCl3) 6 9.26 (1H, d), 8.34 (1H, dd), 8.056 (2H, m), 7.77 (1H, d), 7.18 (2H, 1), 3.98 (3H,
8); MS(APCI+) found (M+1)=232 C13HgFNO> requires 231.

Intermediate A20 — 5-Hydroxymethyl-2-(4-fluorophenyl)pyridine

HQ N

7\ .

A solution of Intermediate A19 (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
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a white solid (3.03g, 75%). 'H-NMR (CDCl3) 6 9.65 (1H, d), 7.98 (2H, m), 7.77 (1H, m), 7.68 (1H, d),
7.15(2H, v), 4.77 (2H, d), 1.802 (1H, t); MS(APCI+) found (M+1)=204, C1HoFNO requires 203.

Intermediate A21 — 5-Formyl-2-(4-fluorophenyl)pyridine
H N :

7N .
J =
Activated manganese dioxide (3.19g) was added to a solution of Intermediate A20 (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 (CDCl3) 6 10.15 (1H, s), 9.11 (1H, s), 8.22
(1H, dd), 8.10 (2H, m), 7.87 (1H, d), 7.20 (2H, t); MS(APCI+) found (M+1)=202, C1,HGFNO requires
201.

Intermediate A22 — 5-Methylaminomethyl-2-(4-fluorophenyl)pyridine

Prepared from Intermediate A21 by the method of Intermediate A2. 1H-NMR (CDCl3) 8 8.60 (1H, s),

7.97 (2H, m), 7.74 (1H, m), 7.65 (1H, d), 7.15 (2H, t), 3.80 (2H, s), 2.49 (3H, 5); MS(APCI+) found
(M+1)=217, C13H3FN> requires 216.

Intermediate A23 — N-(5-(4-Fluorophenyl)pyrid-2-ylmethyl)phthalimide

o
;”/

N
o \ .

Prepared from Intermediate A20 by the method of Intermediate A4. 'H-NMR (CDCl3) 6 8.78 (1H, m),
7.64-7.98 (8H, m), 7.15 (2H, m), 4.91 (2H, s); MS (APCI+) found (M+1) = 333, CooH13FN,O9 requires
332.

Intermediate A24 — S-Aminomethyl-2-(4-fluorophenyl)pyridine

HN /:N\ : .

Prepared from Intermediate A23 by the method of Intermediate AS. 'H-NMR (CDCl3) 6 8.84 (1H, 9),
8.20 (2H, m), 7.86 (2H, m), 7.37 (2H, m), 4.16 (2H, s); MS (APCI+) found (M+1) = 203, CyoH{1FN»
requires 202.

Intermediate A25 — Methyl-6-(4-chlorophenyl)nicotinate

Prepared from methyl 6-chloronicotinate and 4-chlorobenzeneboronic acid by the method of Intermediate
Al (a). 1H-NMR (CDCl3) 8 3.98 (3H,s), 7.47 (2H,d), 7.79 (1H,d), 8.01 (2H,d), 8.35 (1H,d), 9.27 (1H,s);
MS (APCIL+) found (M+1)=248, C13H;(CINO, requires 247.

Intermediate A26 — 5-Hydroxymethyl-2-(4-chlorophenyl)pyridine

HO N
/N c
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Prepared from Iqtermediate A25 by the method of Intermediate A20. TH-NMR (CDCl3) 6 1.87 (1H,1),
4.77 (2H,d), 7.44 (2H,m), 7.70 (1H,d), 7.77 (1H,m), 7.94 (2H,m), 8.67 (1H,m); MS (APCI+) found
(M+1)=220/222, C15H1CINO requires 219/221.

Intermediate A27 — 5-Formyl-2-(4-chlorophenyl)pyridine
H N
7N .
¢ \=
Prepared from Intermediate A26 by the method of Intermediate A21. 1H-NMR (CDCl3) 6 7.49 (2H,m),
7.88 (1H,d), 8.05 (2H,m), 8.23 (1H,m), 9.12 (1H,m), 10.14 (1H,s); MS (APCI+) found (M+1)=218/220,

C12HgCINO requires 217/219.

Intermediate A28 — 5-Methylaminomethyl-2-(4-chlorophenyl)pyridine

—N N
Prepared from Intermediate A27 by the method of Intermediate A22. IH-NMR (CDCl3) 6 2.49 (3H,s),
3.81 (2H,s), 7.43 (2H,m), 7.67 (1H,m), 7.74 (1H,m), 7.93 (2H,m), 8.61 (1H,m).

Intermediate A29 — 5-(4-Chlorophenyl)-2-thiophene carboxaldehyde

H C!
S
O)\@/O/
Prepared from 2-bromothiophene-5-carboxaldehyde and 4-chlorobenzeneboronic acid by the method of

Intermediate Al (a). IH-NMR (CDCl3) 6 9.70 (1H, s), 7.53 (1H, d), 7.39 (2H, m), 7.22 (3H, m); MS
(APCI+) found (M+1) =223, Cy 1H73 *C10S requires 222.

Intermediate A30 — 2-Methylaminomethyl-5-(4-chlorophenyl)thiophene

\N 3

H/\[)—-Q—CI
Prepared from Intermediate A29 by the method of Intermediate AZ2. TH-NMR (CDCl3) 6 7.67 (2H, m),
7.22 (3H, m), 7.03 (1H, d), 4.00 (2H, s), 2.65 (3H, s).

Intermediate A31 — 5-Hydroxymethyl-2-(4-chlorophenyljthiophene

HO S

Prepared from Intermediate A29 by the method of Intermediate A3. '"H-NMR (CDCl3) 6 7.30 (2H, d),
7.13 (2H, d), 6.95 (1H, d), 6.79 (1H, d), 4.63 (2H, d), 1.59 (1H, t); MS (APCI+) found (M-HoO+1) 207,
11H935CIOS requires 224.

termediate A32 — N-(5-(4-Chlorophenyljthien-2-ylmethyl)phthalimide

Cl

ared from Intermediate A31 by the method of Intermediate A4. 'H-NMR (CDCl3) 8 7.94 (2H, m),
(2H, m), 7.53 (2H, m), 7.37 (2H, m), 7.18 (1H, s), 5.08 (2H, s).
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Intermediate A33 — 5-Aminomethyl-2-(4-chlorophenyl)thiophene

HN S

Prepared from Intermediate A32 by the method of Intermediate AS. Yellow solid. TH-NMR (CDCl3)
84.05 (2H, s), 6.82-6.92 (1H, d), 7.06-7.17 (1H, d), 7.29-7.39 (2H, m), 7.42-7.55 (2H, m). No molecular
ion seen.

Intermediate A34 — 4-(4-Chlorophenyl)-2-fluorobenzaldehyde

F
H
OO
o}
Prepared from 4-bromo-2-fluorobenzaldehyde and 4-chlorobenzeneboronic acid by the method of

Intermediate A1 (b). H-NMR (CDCl3) § 7.36 (1H,m), 7.44-7.57 (SH,m), 7.94 (1H,m), 10.38 (1H,s);
MS (APCI+) found (M+1) = 235/237, C13HgFCIO requires 234/236

Intermediate A35 — N-Methyl-4-(4-chlorophenyl)-2-fluorobenzylamine

Prepared from Intermediate A34 by the method of Intermediate A2. lg.NMR (CDCl3) 6 2.48 (3H,s),
3.84 (2H,s), 7.2-7.5 (TH,m); MS (APCI+) found (M+1) = 250/252, C14H13FCIN requires 249/251

Intermediate A36 — N-Methyl-4-(4-chlorophenyl)-3-fluorobenzamide

4 i
OO
[s)
Prepared from N-methyl-4-bromo-3-fluorobenzamide and 4-chlorobenzeneboronic acid by the method of

Intermediate Al (b). IH.NMR (CDCl3) 8 3.05 (3H, d), 6.19 (1H, br.s), 7.42-7.50 (5H, m), 7.57-7.60
(2H, m); MS (APCI+) found (M+1) = 264, C14H{1CIFNO requires 263.

Intermediate A37 — N-Methyl-4-(4-chlorophenyl)-3-fluorobenzylamine

ava %y

Borane (1M solution in THF, 2 equiv) was stirred under argon with ice cooling, and a suspension of
Intermediate A36 (1 equiv) in dry THF was added gradually over a few minutes. After 5 mins the ice
bath was removed and the mixture heated to reflux for 1h, then cooled to room temperature. 5M
Hydrochloric acid was added dropwise, and the THF was removed from the resulting suspension by
distillation. The residue was diluted with water and made strongly basic with sodium hydroxide, the
product was extracted into ether. Drying and evaporation of the organic solution, followed by
chromatography gave the title compound as an oil (88%). 1. NMR (CDCl3) 6 2.48 (3H, s), 3.79(2
7.12-7.18 (2H, m), 7.33-7.50 (5H, m); MS (APCI+) found (M+1) = 250; C14H3CIFN requires 24

Intermediate A38 — 4-(4-Chloro-2-fluorophenyl)benzaldehyde

O

18
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Prepared from 4-formylbenzeneboronic acid and 4-chloro-2-fluoroiodobenzene by the method of
Intermediate Al (b). 1H.NMR (CDClIs) 8 7.21-7.28 (2H, m), 7.38-7.45 (1H, m), 7.67-7.71 (2H, m),
7.95-7.98 (2H, m), 10.06 (1H, s).

Intermediate A39 — N-Methyl-4-(4-chloro-2-fluorophenyl)benzylamine

Prepared from Intermediate A38 by the method of Intermediate A2. TH.NMR (CDCl3) 6 2.49 (3H, s),
3.80(2H, s), 7.17-7.26 (2H, m), 7.35-7.41 (3H, m), 7.46-7.49 (2H, m); MS (APCI+) found (M+1) = 250;
C14H3CIFN requires 249.

Intermediate A40 — N-Ethyl-4-(4-chlorophenyl)benzylamine

H
A -0
10 OO0
Prepared from Intermediate Al and ethylamine by the method of Intermediate A2. TH-NMR (CDCl3) 6

1.15 (3H,1), 2.71 (2H,q), 3.84 (2H,s), 7.4 (4H,m), 7.5 (4H,m); MS (APCI+) found (M+1) = 246/243,;
Cy5H16CIN requires 245/247.

Intermediate A41 — N-(2-Hydroxyethyl)-4-(4-chlorophenyl)benzylamine

Prepared from Intermediate Al and ethanolamine by the method of Intermediate A2, except that imine
formation was carried out in the presence of powdered molecular sieve in place of magnesium sulfate.
IH-NMR (CDCl3) 6 2.84 (2H,1), 3.68 (2H,t), 3.85 (2H,s), 7.4 (4H,m), 7.5 (4H,m); MS (APCI+) found
(M+1) =262/264; C15H1¢CINO requires 261/263.

Ci

N
0  Intermediate A42 — Methyl-6-(3,4-dichlorophenyl)nicotinate =

Prepared from methyl 6-chloronicotinate and 3,4-dichlorobenzeneboronic acid by the method of
Intermediate A1 (a). TH.NMR (CDCI3) 6 3.98 (3H,s), 7.57 (1H,d), 7.79 (1H,d), 7.9 (1H,my), 8.2 (1H,dd),
8.36 (1H,m), 9.27 (1H,dd), MS (APCI+) found (M+1 ) = 282; C;3HgCI,NO; requires 281.

Intermediate A43 — 5-Hydroxymethyl-2-(3,4-dichlorophenyl)pyridine
Cl
/N o

HO

Prepared from Intermediate A42 by the method of Intermediate A20. TH-NMR (CDCl; / DMSO-dg)
0 4.67 (2H,d), 5.14 (1H,1), 7.56 (1H,d), 7.7-7.95 (3H,m), 8.18 (1H,m), 8.64 (1H,m), MS (APCI+) found
(M+1) = 254; C1pHgCLNO requires 253.

ntermediate A44 — 5-Formyl-2-(3,4-dichlorophenyl)pyridine
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Prepared from Intermediate A43 by the method of Intermediate A21. IH.NMR (CDCly) 6 7.59 (1H,4d),
7.89 (1H,d), 7.93 (1H,m), 8.2-8.3 (2H,m), 9.13 (1H,m), 10.17 (1H,s), MS (APCI+) found (M+1 ) =252;
C12H7CLLNO requires 253, .

Intermediate A45 — 5-Methylaminomethyl-2-(3,4-dichlorophenyl)pyridine

Ci
N
72\ -

H
—N

Prepared from Intermediate A44 by the method of Intermediate A22. IH-NMR (CDCl3) 6 2.48 (3H.s),
3.82 (2H,s), 7.53 (1H,d), 7.67 (1H,d), 7.7-7.85 (2H,m), 8.13 (2H,dd), 8.63 (1H,dd), MS (APCI+) found
(M+1) = 267; C13H12CLN; requires 266.

Intermediate A46 — N-(Dimethylaminocarboxiylmethyl)—4-(4-chlorophenyl}benzylamine

A

Prepared from Intermediate Al and N,N-dimethylglycine by the method of Intermediate A2. Light green
solid. IH-NMR (CDCl3) 6 2.92 (3H, 5), 2.99 (3H, s), 3,42 (2H, s), 3.86 (2H, s), 7.34-7.58 (8H, m); );
MS (APCI+) found (M+1) = 303; C7H9CINO; requires 302.

Intermediate A47 — N-(Ethoxycarbonylmethyl)-4-(4-chlorophenyl)benzylamine

o NIV

A mixture of Intermediate A1 (0.5 g, 1 equiv), glycine ethyl ester hydrochloride (0.32 g, 1 equiv),

diisopropylethylamine (0.4 ml, 1 equiv) and 1,2-dichloroethane (10 ml} was stirred at room temperature,
sodium triacetoxyborohydride (0.73 g, 1.5 equiv) was added, and stirring continued overnight. After
diluting with dichloromethane, the solution was washed with water and dried over potassium carbonate.
Evaporation of the solvent yielded the title compound (0.57 g) as a white waxy solid. 1H.NMR (CDCly)
5 1.22-1.37 (3H, t), 3.44 (2H, s), 3.85 (2H, s), 4.15-4.32 (2H, q), 7.35-7.62 (8H, m); ); MS (APCI+)
found (M+1) = 304; C17HgCINO, requires 303.

Intermediate A48 -— N-(2-Methoxyethyl)-4-(4-chlorophenyl)benzylamine

Prepared from Intermediate Al and 2-methoxyethylamine by the method of Intermediate A2. Solid. g
NMR (CDCl3) 6 2.77-2.89 (2H, t), 3.37 (3H, s), 3.50-3.59 (2H, t), 3.85 (2H, s), 7.34-7.55 (8H, m), ); MS
(APCI+) found (M+1) = 276; C1gHgCINO requires 275.

Intermediate A49 — N-(Dimethylaminocarbonylmethyl)-4-(4-trifluoromethylphenyl)benzylami

Prepared from Intermediate A12 and N,N-dimethylglycine by the method of Intermediate A2. Pale gr
solid. 'H-NMR (CDCl3) 6 2.88 (3H, s), 2.99 (3H, s), 3.44 (2H, s), 3.88 (2H, ), 7.42-7.78 (8H, m);
(APCI+) found (M+1) = 337; C1gH|9FN7O requires 336.
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Intermediate ASQ — 4-(4-Chloro-3-fluorophenyl)benzaldehyde

F

& ‘cu
d =

H

Prepared from 4-formylbenzeneboronic acid and 3-chloro-4-fluoroiodobenzene by the method of
Intermediate Al(b), and used immediately in the subsequent step without purification or analysis.

Intermediate A51 — N-Methyl-4-(4-chloro-3-fluorophenyl)benzylamine

Prepared from Intermediate A50 by the method of Intermediate A2. IH-NMR (CDCl3) 6 2.48 (3H,s),
3.79 (2H,d), 7.2-7.6 (TH,m); MS (APCI+) found (M+1 ) = 250; C4H;3CIFN requires 249.

Intermediate AS2 — 4-(4-Methoxyphenyl)benzylaldehyde

Prepared from 4-methoxybenzeneboronic acid and 4-bromobenzaldehyde by the method of Intermediate
Al). 'H-NMR (CDCl3) 8 3.87 (3H.,s), 7.01 (2H,d), 7.59 (2H.d), 7.71 (2H,d), 7.93 (2H.d), 10.05
(1H,s); MS (APCI+) found (M+1 ) =213; C14H 207 requires 212.

Intermediate AS3 — N-Methyl-4-(4-methoxyphenyl)benzylamine

e W

Prepared from Intermediate A52 by the method of Intermediate A2. IH-NMR (CDCl3) 6 2.48 (3H,s),
3.78 (2H,s), 3.85 (3H,s), 6.96(2H,m), 7.36 (ZH,d), 7.5 (4H,m).

Intermediate A54 — 4-(2-Fluoro-4-chlorophenyl)benzaldehyde

F
H
O~
(o]
Prepared from 4-formylbenzeneboronic acid and 4-chloro-2-fluoroiodobenzene by the method of

Intermediate Al(b). 1H-NMR (CDCl3) §7.21-7.28 (2H, m), 7.38-7.45(1H, m), 7.67-7.71 (2H, m), 7.95-
7.98 (2H, m), 10.06 (1H, s).

Intermediate A5S5 — N-Methyl-4-(2-fluoro-4-chlorophenyl)benzylamine

-y

Prepared from Intermediate AS4 by the method of Intermediate A2. TH.NMR (CDC13) 8 2.49 (3H, s),
3.80 (2H, s), 7.17-7.21 (2H, m), 7.35-7.41 (3H, m), 7.47-7.4_9 (2H, m).

Intermediate AS6 — 4-(2,4-bis(trifluoromethyl)phenyl)benzaldehyde

F.C

H
OO
0
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Prepared from 4-formylbenzeneboronic acid and 2,4-bis(trifluoromethyl)bromobenzene by the method of
Intermediate A1(b). IH-NMR (CDCl3) 4 7.50 (3H,m), 7.87 (1H,m), 7.96 (2H,m), 8.04 (1H,s), 10.12
(1H,s); MS (APCI+) found (M+1 ) = 319; C;5HgFgO requires 318. :

Intermediate A57 — N-Methyl-4-(2,4-bis(trifluoromethyl)phenyl)benzylamine

H 3
—N
ol

ul
O

=

» Prepared from Intermediate AS6 by the method of Intermediate A2. IH.NMR (CDCl3) 8 2.50 (3H,s),

3.82 (2H,s), 7.27 (2H,m), 7.38 (2H,m), 7.48 (1H,m), 7.81 (1H,m), 8.00 (1H,s); MS (APCI+) found (M+1
) =334; CygH3FgN requires 333.

Intermediate AS8 — 4-(2-Fluoro-4-trifluoromethylphenyl)benzaldehyde

H

J
e

CF,
o]

Prepared from 4-formylbenzeneboronic acid and 4-bromo-3-fluorobenzotrifluoride by the method of
Intermediate A1(b). IH-NMR (CDCl3) 6 7.40-7.75 (5H, m), 7.93-8.00(2H, m), 10.10 (1H, s).

Intermediate A5S9 — N-Methyl-4-(2-fluoro-4-trifluoromethylphenyl)benzylamine

O
Prepared from Intermediate A58 by the method of Intermediate A2. IH-NMR (CDCl3) 6 2.50 (3H, s),
3.82 (2H, s), 7.38-7.61 (TH, m).

:

Intermediate A60 — 2-Fluoro-4-(4-trifluoromethylphenyl)benzaldehyde

H

he
0

CF,
o}

Prepared from 4-bromo-2-fluorobenzaldehyde and 4-trifluoromethylbenzeneboronic acid by the method
of Intermediate A1(b). White solid. [H-NMR (CDCl3) & 7.35-7.55 (2H, m), 7.67-7.83 (4H, m), 7.92-
8.05 (1H, 1), 10.41 (1H, s); MS (APCI+) found (M+1) = 269; C14HgF40 requires 268.

Intermediate A61 — N-Methyl-2-fluoro-4-(4-trifluoromethylphenyl)benzylamine

H F
—N
OO
Prepared from Intermediate A60 by the method of Intermediate A2. Oil. IH.NMR (CDCl3) & 2.49 (3H,
s), 3.86 (2H, s), 7.29-7.49 (3H, m), 7.62-7.77 (4H, m); MS (APCI+) found (M+1) = 284; C15H3F4N
requires 283.

:

Intermediate A62 — 4-(3-Chloro-4-fluerophenyl)benzaldehyde

®
N

22



10

15

20

25

P32296 ’]/32\

Prepared from 3-chloro-4-fluorobenzeneboronic acid and 4-bromobenzaldehyde by the method of
Intermediate A1(b). 1H.NMR (CDCl3) 8 7.27 (1H,m), 7.45-7.55 (1H,m), 7.65-7.71 (3H,m), 7.96
(2H,m),"10.09 (1H,s); MS (APCI+) found (M+1) = 235/237; C13HgCIFO requires 234/236.

Intermediate A63 — N-Methyl-4-(3-chloro-4-fluorophenyl)benzylamine

Prepared from Intermediate A62 by the method of Intermediate A2. TH-NMR (CDCl3) 6 2.48 (3H,s),
3.79 (2H,s), 7.18 (1H,m), 7.39 (2H,d), 7.45 (1H,m), 7.49 (2H.d), 7.60 (1H,m); MS (APCI+) found (M+1)
=250/252; C14H13CIFN requires 249/251.

Intermediate A64 — 4-(2,4-Difluorophenyl)benzaldehyde
F

O

Prepared from 4-formylbenzeneboronic acid and 2,4-difluoroiodobenzene by the method of Intermediate
Al®b). 'H-NMR (CDCl3) 8 6.9-7.0 (2H,m), 7.45 (1H,m), 7.68 (2H,m), 7.96 (2H,m), 10.09 (1H,s); MS
(APCI+) found (M+1) = 219; C13HgF>0 requires 218.

Intermediate A65 — N-Methyl-4-(2,4-difluocrophenyl)benzylamine
OO
Prepared from Intermediate A64 by the method of Intermediate A2. IH-NMR (CDClg) & 2.49 (3H,s),

3.79 (2H,s), 6.8-7.0 (2H,m), 7.3-7.5 (SH,m); MS (APCI+) found (M+1) = 234; C14H 3F;N requires
233.

Intermediate A66 — N-(2-Dimethylaminoethyl)-4-(4-chlorophenyl)benzylamine

MezN-—/— NGI

Prepared from Intermediate Al and 2-(dimethylamino)ethylamine by the method of Intermediate A2.
1H-NMR (CDCl3) 62.21 (6H, s), 2.44 (2H, t), 2.71 (2H, t), 3.85 (2H, 5), 7.37-7.43 (4H, m), 7.52-7.56
(4H, m).

Intermediate A67 — N-(3-Dimethylaminopropyl)-4-(4-chlorophenyl)benzylamine

Prepared from Intermediate Al and 3-(dimethylamino)propylamine by the method of Intermediate A2.
1H-NMR (CDCl3) 6 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), 7.52-7.56 (4H, m).
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Intermediate B1 — Ethyl 3-(5-pyrimidinyl)acrylate
(o]

Et0 = | = /)N

N

A mixture of 5-bromopyrimidine (5.93g), ethyl acrylate (5.08g), palladium acetate (0.112g), triphenyl

phosphine (0.23g) and triethylamine (4.5g) was stirred at 150°C in a pressure vessel for 6 hours. After

cooling overnight, water (50ml) was added to the dark residue, and the product was extracted into

toluene. Drying, charcoaling and evaporation gave a pale oil, which was triturated with pet. ether to

obtain ethyl 3-(5-pyrimidyl)acrylate (4.78g). IH-NMR (CDCl3) 8 1.36 (3H,t), 4.27 (2H,q), 6.59 (1H,d),

7.62 (1H,d), 8.88 (2H,s), 9.20 (1H,s).

Intermediate B2 — Ethyl 3-(5-pyrimidyl)propionate
o}

E10 ‘ \/)N

N .

To a solution of ethyl 3-(5-pyrimidyl)acrylate (4.75g) in ethanol (90ml) was added 5% palladium on

charcoal (0.2g). The mixture was hydrogenated at an initial pressure of 50 psi, then filtered to remove

catalyst and the solvent evaporated. Water was added, and the product extracted into ether. Drying,

charcoaling and evaporation gave ethyl 3-(5-pyrimidyl)propionate (2.3g) as a yellow oil. TH-NMR

(CDCl3) 8 1.23 (3H,¢t), 2.69 (2H,t), 2.96 (2H,1), 4.14 (2H,q), 8.635 (2H,s) and 9.09 (1H,s).

Intermediate B3 ~ Ethyl 2-formyl-3-(5-pyrimidyl)propionate

o
EtO ] l = ,JN

HO N

A mixture of ethyl 3-(5-pyrimidyl)propionate (2.28g) and ethyl formate (1.41ml) dissolved in dry
dimethoxyethane (Sml) was added dropwise over 30 min to a suspension of sodium hydride (60%, 4.0g)
in DME (5 ml) under nitrogen, keeping the temperature below 0°C. Stirring was continued for a further
24h, then the mixture was poured onto ice and washed with ether. The aqueous layer was adjusted to pH
7, then evaporated and the residue extracted with acetone. Filtration and evaporation gave crude product,
which was taken up in ethyl acetate, charcoaled, dried and evaporated to give ethyl 2-formyl-3-(5-
pyrimidyl)propionate. Like other compounds of this type, this proved difficult to characterise and was
used without further purification.

Intermediate B4 — 3-(5-Pyrimidyl)acrylic acid
Q

HO = | = j

N
A mixture of 5-bromopyrimidine (100g), acrylic acid (48g), triphenylphosphine (2.5g) and palladium II
acetate (0.1g) was refluxed in tri-n-butylamine (260ml) with overhead stirring for 4.5h at 145-160°C.
The mixture was cooled and a 10% solution of potassium carbonate (2L) added followed by
dichloromethane (500mL). The organic layer was separated and the aqueous phase extracted with
diethyl ether (3 x 300ml). The aqueous layer was brought to pH 3 with concentrated hydrochloric acid
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(ice-cooling) and the solid so formed was filtered and dried in vacuo to give 3-(5-pyrimidyl)acrylic acid
(352). IH—NMR (dg-DMSO0) § 6.82(1H,d), 7.60(1H,d) and 9.15(3H, 2xs)

Intermediate B5 — 5-(Pyrimid-5-ylmethyl)-2-thiouracil

[o]
bS] ‘l:l‘ N
Sodium (0.25 g) was dissolved in ethanol (5 ml), thiourea (0.77 g) added, and the mixture stirred under
reflux for 1 hour. A solution of ethyl 2-formyl-3-(5-pyrimidyl)propionate (1.99 g) in ethanol (5 ml) was
added slowly, and reflux continued for 18 hours. The solvent was evaporated, and the residue taken up
in water and washed with dichloromethane. The aqueous solution was acidified to pH 5, and the

precipitate filtered off, washed with water and dried to obtain 5-(pyrimid-5-ylmethy!)-2-thiouracil (0.71
2). IH-NMR (d6-DMSO) & 3.58 (2H,s), 7.54 (1H,s), 8.70 (2H,s) and 9.02 (1H,s). MPt 265-6°C

Intermediate B6 — 2-(4-Fluorobenzylthio)-5-((pyrimid-5-yl)methyl)pyrimidin-4-one
) o]
N‘WN
/©/\S/kﬁ N/)
F

A mixture of intermediate B5 (0.90g), 4-fluorobenzyl bromide (0.51ml), potassium carbonate (1.41g) and
dry DMF (11 ml) was stirred at 70°C under argon for Sh. The DMF was evaporated, water added, and
the mixture acidified to pH 4 with acetic acid. The precipitate was filtered off and purified by
chromatography (silica, 15-20% methanol in ethyl acetate) to give the product as an off-white solid
(0.13g). IH.NMR (dg-DMSO) & 3.65 (2H,s), 4.38 (2H,s), 7.05-7.2 (2H,m), 7.35-7.5 (2H,m), 7.94
(1H,bs), 8.71 (2H,s), 9.06 (1H,s); MS (APCI-) found (M-1) = 327; C16H13FN4OS requires 328.

Intermediate B7 ~ 1-Ethoxycarbonylmethyl-2-(4-fluorobenzyl)thio-5-(pyrimid-5-
ylmethyD)pyrimidin-4-one

o]
jene
S N N
F l\COO Et

A mixture of intermediate B6 (10g), ethyl bromoacetate (3.38ml), diisopropylethylamine (5.84ml) and
dichloromethane (50ml) was stirred overnight, then the solution was washed sequentially with aqueous
ammonium chloride and aqueous sodium bicarbonate. Chromatography (silica, 5-10% methanol in ethyl
acetate) and trituration with ether gave the desired product (7.02g). IH-NMR (CDCl3) 8 1.26 (3H, 1),
3.71 (2H, s), 4.26 (2H, q), 4.46 (2H, s), 4.48 (2H, s), 6.91 (1H, ), 6.98 (2H, m), 7.35 (2H, m), 8.70 (2H,
s), 9.09 (1H, s); MS(APCI") M+1=415, CroH19FN4O3S requires 414. MPt 145.1°C.

Intermediate B8 — 1-Carboxymethyl-2-(4-fluorobenzyl)thio-5-(pyrimid-5-ylmethyl)pyrimidin-4-
one

N

Ay g

S N N

L

F COOH
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0.5M aqueous sodium hydroxide (33.8ml) was added slowly to a solution of Intermediate B7 (7.01g) in
dioxan (150ml). The mixture was stired for 2.5h at room temperature, then the dioxan was gvaporated,
water added, and the mixture acidified with aqueous sodium bisulfate. The precipitaté was filtered off,
washed with water and dried to obtain the desired product (6.31g). T NMR (dg-DMSO) 8 3.59 (2H, s),
441 (2H, s), 4.67 (2H, s), 7.11 (2H, m), 7.45 (2H, m), 7.72 (1H, s), 8.70 (2H, s), 9.03 (1H, s), 13.55 (1H,
bs); MS (APCI-) M-1=385, C1gH15FN403S requires 386. MPt 206-207°C.

Intermediate B9 — Ethyl 3-(2-methoxypyrimidin-5-yl)acrylate
o}

/Tl\ N Nor
MeQ N . .
A mixture of 2-methoxy-5-bromopyrimidine (75.43 g, 0.399 mol), ethyl acrylate (47.5 ml, 0.439 mol),
palladium (II) acetate (1.07 g, 0.0048 mol), tri-o-tolylphosphine (2.92 g, 0.0096 mol) and triethylamine
(84 mi) were heated at 135°C with stirring under argon for 12 h. After allowing to cool the solid mass
was dissolved in water and ethyl acetate, filtered, and the aqueous phase separated and further extracted
with ethyl acetate. The combined extracts were washed with saturated aqueous ammonium chloride,
dried (MgSOy4) and evaporated. The solid thus obtained was triturated with ether/light petrol (1:3, 350
ml), filtered, washed and dried, yield 52.41 g (63%). IH-NMR (CDCl3) 6 1.33 (3H, t), 4.06 (3H, s), 4.28
(2H, g), 6.45 (14, d), 7.58 (1H, d), 8.67 (2H, 5); MS (APCI+) found (M+H) = 209; C;oH12N2O3
requires 208.

Intermediate B10 — Ethyl 3-(2-methoxypyrimidin-5-yl)propanoate

[¢]
N7 OEt
P
MeQ” TN

A suspension of ethyl 3-(2-methoxypyrimidin-5-yl)acrylate (52.4 g, 0.252 mol) in ethanol (400 ml) and
triethylamine (50 ml) was treated with 10% palladium on carbon (3 g) and hydrogenated at 50 psi for
1.75 h. The catalyst was filtered off through hyflo and the filtrate evaporated. The residue was dissolved
in dichloromethane, washed twice with saturated aqueous ammonium chloride, dried (MgSQOy4) and
evaporated to an oil, yield 41.2 g (78%). 1H.NMR (CDCl3) 6 1.23 (3H, t), 2.61 (2H, t), 2.87 (2H, 1),
3.99 (3H, s), 4.13 (2H, q), 8.39 (2H, s); MS (APCI+) found (M+H) = 211; C1gH4N203 requires 210.

Intermediate B11 - 2-(Methoxymethylene)-3-(2-methoxypyrimidin-S-yl)propionic acid, mixed
methyl/ethyl esters

0
N7 ' OMe/Et
Py

MeQ” "N OMe

To a stirring suspension of sodium hydride (0.83 g of a 60% dispersion in oil) in anhydrous 1, 2-
dimethoxyethane (6 ml) was added dropwise a solution of methyl formate (1.54 ml) and ethyl 3-(2-
methoxypyrimid-5-yl)propionate (3.5 g) in anhydrous 1,2-dimethoxyethane (6 ml) at such a rate as to
maintain the reaction temperature at 25-30°C. After 1 h, ether was added and the precipitated oil allowed
to settle. The solution was decanted off and replaced with fresh ether, and the oil slowly solidified. The
solid 2-(hydroxymethylene) derivative was filtered, washed and dried, yield 3.8 g. A 1.33 g portion was
suspended in dimethy! formamide (10 ml) together with anhydrous potassium carbonate (1.15 g), and a
solution of dimethyl sulphate (0.48 ml) in dimethylformamide (10 ml) was added dropwise with stirring
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over 30 min. After 16 h the solvent was evaporated and the residue treated with water and extracted with ’
ethyl acetate. The extracts were washed with water, dried (MgSOy) and evaporated to give the product

as an oi, yield 0.91 g. JH-.NMR (CDCl3) 6 1.23 (3H, t), 3.46 (2H, s), 3.69 (3H, s, methyl ester), 3.88

(3H, ), 3.97 (3H, s), 4.16 (2H, q), 7.39 (1H, s), 8.40 (2H, s). 3:2 ratio of methyl:ethy] esters. MS

(APCI+) found (M+1) = 253, 239 (ethyl and methyl esters); C1oH N2 Oy4 requires 252, C11H14N2O4
requires 238.

Intermediate B12 — 2-(Methoxymethylene)-3-(2-methoxypyrimidin-5-yl)propionic acid

o]
N7 | OH
A~
MeO N OMe

A suspension of the mixed esters of Intermediate B11 (0.9 g) in 2M aqueous sodium hydroxide (3.6 ml)
was stirred at ambient temperature for 16 h to give a clear solution. This was diluted with water,
extracted with dichloromethane and evaporated to about half volume, then acidified to pH 3-4 (ZM

hydrochloric acid) when the product crystallised out. The white solid was filtered, washed with 1ce-cold
water and dried, yield 0.46 g. IH.NMR (CDCl3) 8 3.43 (2H, s), 3.91 (3H, 5), 3.99 (3H, s,), 7.49 (1H, s),

8.42 (2H, s); MS (APCI+) found (M+1) = 225, CygH{2N>O4 requires 224.

Intermediate B13 — 5-(2-Methoxypyrimidin-5-ylmethyl)-2-thiouracil

WU T
S)\u \N*OMG

To an ice cooled solution of potassium t-butoxide (7.83 g, 0.07 mol) in anhydrous THF (60 ml) was
added dropwise with stirring under argon over 1 hour to a solution of ethyl 3-(2-methoxypyrimidin-3-yl)
propionate (5.87 g, 0.028 mol) and methy! formate (3.6 ml, 0.059 mol) in anhydrous ether (70 ml). After
stirring for 16 h, the solvents were evaporated, thiourea (4.25 g, 0.056 mol) and propan-2-ol (80 ml)
added and the mixture refluxed for 5 h. The solvent was evaporated and the residue dissolved in water,
extracted twice with ether and acidified to pH 4.5 with acetic acid. The solid which precipitated was
filtered, washed well with water and dried, yield 5.57 g (80%). TH-NMR (dg-DMSO) & 3.47 (2H, s),
3.85(3H, s), 7.43 (1H, s), 8.48 (2H, s), 12.25 (1H, brs), 12.46 (1H, br s); MS (APCI+) found (M+H) =
251; C1oH19N40O2S requires 250.

Intermediate B14 — 2-(4-Fluorobenzylthio)-5-((2-methoxypyrimid-5-yl)methyl)pyrimidin-4-one
e}
NIWN
/@/\SAu Ao
F

Prepared from Intermediate B13 by the method of Intermediate B6. IH-NMR (dg DMSO) 6 3.55 (2H,s),
3.85 (3H,s), 4.36 (2H,s), 7.0-7.2 (2H,m), 7.35-7.5 (2H,m), 7.86 (1H,bs), 8.48 (2H,s) 12.81 (1H,b); MS
(APCI+) found (M+1) = 359; C17H15FN405S requires 358.
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Intermediate B15 — 1-(Ethoxycarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-methoxypyrimid-5-

ylmethyl)pyrimidin-4-one J

N'j]/jf\l
/@/\ S)\N N)\ O/
F l\COOEt

Prepared from Intermediate B14 by the method of Intermediate B7. lg.NMR (CDCIi3) 6 1.25 (3H, t),
3.65 (2H, s), 3.97 (3H, 5), 4.23 (2H, q), 4.47 (2H, s), 4.51 (2H, s), 6.94-7.01 (3H, m), 7.35 (2H, m), 8.42
(ZH, s); MS (APCI+) found (M+1) = 445; Cy1H,1FN404S requires 444.

Intermediate B16 — 1-Carboxymethyl-2-(4-Fluorobenzylthio)-5-(2-methoxypyrimid-5-ylmethyl)-
pyrimidin-4-one

Sy
/©/\S)\N \N/kOMe
F l\coon

Prepared from Intermediate B15 by the method of Intermediate BS. 1H.NMR (d6-DMSO) & 3.51 (2H,
s), 3.88(3H, s), 4.41 (2H, s), 4.63 (2H, s), 7.12 (2H, m), 7.45 (2H, m), 7.62 (1H, s) 8.48 (2H, s); MS
(APCI+) found (M+1) = 417; C19H17FN404S requires 416.

Intermediate B17 ~ 1-(3-Ethoxycarbonylprop-1-yl)-5-(2-methoxypyrimid-5-ylmethyl)-2-thiouracil

LI
S N N

COOEt
Oxalyl chloride (3.94ml, 2 equiv) was added over 5min to a solution of Intermediate B12 (5.0g, 1 equiv)
and DMF (1 drop) in dry dichloromethane (50ml), then the mixture was stirred under argon for 4h. The
solvent was evaporated, and the residue twice taken up in dichloromethane and re-evaporated to remove
volatile impurities. The acid chloride was dissolved in acetonitrile (100ml) and treated with dry,
powdered potassium thiocyanate (3.2g, 1.5 equiv). The resulting suspension was stirred under argon for
24h, then evaporated to dryness. The residue was suspended in dry DMF (100ml), cooled to 10°C, ethyl
4-aminobutyrate hydrochloride (4.60g, 1.25 equiv) and triethylamine (7.34ml, 2.4 equiv) added, and the
mixture stirred at room temperature for 20h to form the intermediate thiourea. Sodium methoxide
solution (prepared by dissolving sodium (1.26g, 2.5 equiv) in methanol (25ml)) was added to the DMF
solution, and the mixture heated to 110°C for 2h. The solvent was evaporated, water was added, and
acidified to pH 5 with acetic acid, then the product extracted into ethyl acetate. Drying, evaporation, and
trituration with ether gave a pale brown solid (4.55g). Some ether/ester exchange took place during the
reaction, and the title compound was obtained mixed with ca 30% of the corresponding 2-
ethoxypyrimidine. 1H-NMR (DMSO-dg) 8 1.17 (3H, t), 1.31 (t, ethoxy), 1.97 (2H, 1), 2.36 (2H, ), 3.49
(s, ethoxy), 3.51 (s, methoxy), 3.88 (s, methoxy), 4.04 (2H, q), 4.16 (2H, t), 4.31 (q, ethoxy), 7.81 (1H, s),
8.48 (s, ethoxy), 8.50 (s, methoxy), 12.50 (bs, NH) (light brown solid).

OMe/Et
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Intermediate B18 - 1-(3-Ethoxycarbonylprop-1-yl)-2-(4-fluorobenzyl)thio-5-(2-methoxypyrimid-
5-ylmethyl)pyrimidin-4-one

Ser

S N N OMe

F/[::j/,\ L\/\COOE:

Intermediate B17 (1.0g, 1 equiv) in dichloromethane (60ml) was treated with diisopropylethylamine

P32296

(0.63ml, 1.3 equiv) followed by 4-fluorobenzyl bromide (0.38ml, 1.1 equiv), giving an orange solution
which was stirred under argon for 4h, then washed with water, dried and evaporated. Chromatography
(silica, 5% ethanol in ethyl acetate) eluted first the 2-ethoxypyrimidine impurity, followed by the title
compound (0.35g). IH-NMR (CDCl3) 61.25 (3H,1),2.03 (2H, m), 2.33 (2H, 1), 3.64 (2H, s), 3.83 (2H,
m), 3.99 (3H, s), 4.12 (2H, q), 4.47 (2H, s), 6.98 (3H, m), 7.37 (2H, m), 8.46 (2H, s); MS (APCI+)
M+1=473; Co3H)5FN404S requires 472 (pale waxy solid).

Intermediate B19 — 1-(3-Carboxyprop-1-yl)-2-(4-fluorobenzyl)thio-5-(2-methoxypyrimid-5-
ylmethyl)pyrimidin-4-one

i
NSAN/ S oMe
N k\/”\COOH

Prepared from Intermediate B18 by the method of Intermediate BS. 'H-NMR (DMSO-dg) 61.89 (2H,
m), 2.28 (2H, t), 3.50 (2H, s), 3.86 (5H, m), 4.40 (2H, sm), 7.13 (2H, m), 7.47 (2H, m),7.72 (1H, s), 8.50
(2H, s); MS (APCI+) M+1=445; C»1Hp1FN404S requires 444 (colourless solid).

Intermediate B20 -~ 3-(1-Methylpyrazol-4-yDacrylic acid
(o}

HO Z N

A mixture of 1-methylpyrazole-4-carboxaldehyde (18.1 g), malonic acid (17.1 g), pyridine (15 ml) and
piperidine (0.2 ml) was heated to 100°C for 1 hour. After cooling, water was added, followed by
aqueous ammonia to obtain a clear solution, which was acidified to pH3 with hydrochloric acid. The
resulting solid was filtered off, washed with water and dried to obtain 3-(1-methylpyrazol-4-yl)acrylic
acid (18.9 g). IH.NMR (dg-DMSO) & 3.83 (3H,s), 6.18 (1H,d), 7.44 (1H,d), 7.83 (1H,s), 8.07 (1H,s).
(APCI) found (M+H)=153. C7H8N20, requires 152.

Intermediate B21 — Methyl 3-(1-methylpyrazol-4-yl)acrylate
e}

MeQ i

3-(1-Methylpyrazol-4-yl)acrylic acid (18.86 g) was added to a solution of sulphuric acid (15 ml) in
methanol (150 ml), and the mixture refluxed for 2 hours, cooled, and poured onto ice. The acid was
neutralised with solid sodium carbonate and the product extracted into dichloromethane, which was dried
and evaporated. Crystallisation from ether/petrol gave methyl 3-(1-methylpyrazol-4-yDacrylate (16.0 g).
TH-NMR (dg-DMSO0) 6 3.77 (3H,s), 3.91 (3H.s), 6.16 (1H,d), 7.54 (1H,s), 7.56 (1H,d), 7.69 (1H,s).
(APCD) found (M+H)=167. CgH|QN20, requires 166.
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Intermediate B22 — Methyl 3-(1-methylpyrazol-4-yl)propionate
(o}

4 *
MeO/U\/\f\N.—- B
—_
N

Prepared from Intermediate B21 by the method of Intermediate B2, except that the reaction was run at
50°C. 'H-NMR (dg-DMSO) & 2.56 (2H.,1), 2.79 (2H,1), 3.67 (3H,s), 3.85 (3H,s), 7.17 (1H,s), 7.31
(3H,s). (APCD) M+H=169. CgH12N205 requires 168.

Intermediate B23 —~ Methyl 2-formyl-3-(1-methylpyrazol-4-yl)propionate, sodium salt

(o}

MeO ‘ i /N"'
Na' O N ,
Sodium hydride (2.62 g, 60% in oil) was washed with petrol and suspended in dry dimethoxyethane (20
ml). Methyl 3-(1-methylpyrazol-4-yl)propionate (8.8 g) and methyl formate (4.87 ml) were dissolved in
DME (20 ml), and a few drops of the mixture added to the sodium hydride suspension, which was
warmed briefly to initiate the reaction before continuing dropwise addition at a rate which sustained
controlled evolution of hydrogen. The mixture was stirred for a further 16 hours at room temperature,
then diluted with ether. The solid was filtered off, washed with ether and immediately dried, and was

used promptly without further purification.

Intermediate B24 ~ 5-((1-Methylpyrazol-4-yl)methyl)-2-thiouracil

(o]
HN N
J\I N
SEY N
H

Prepared from Intermediate B23 analogously to Intermediate BS, except using the preformed sodium sait
instead of adding sodium ethoxide. 1H.NMR (dg-DMSO0) 6 3.33 (3H,s), 3.75 (3H,s), 7.15 (1H,s), 7.23
(1H,s), 7.46 (1H,s), 12.2 (1H,br s), 12.4 (1H,br 5). (APCI) M+H=223. C9H1QN4O0S requires 222.

Intermediate B25 — 2-(4-Fluorobenzylthio)-5-((1-methylpyrazol-4-yDmethyl)pyrimidin-4-one
[¢]
N =
I/Uj/\g\/N’_
/@/\S*N N
H
F

Prepared from Intermediate B24 by the method of Intermediate B6. 14 NMR (d6-DMSO) 6 3.47 (2H,
s), 3.81 (3H, s), 4.41 (2H, s), 7.19 (2H, s), 7.29 (1H, s), 7.48 (3H, m), 7.84 (1H, s), 12.74 (1H, br.s); MS
(APCI+) found (M+1) = 331; Cy gH 5FN4OS requires 330.

Intermediate B26 — 1-(Ethoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-((1-methylpyrazol-4-
yDmethyl)pyrimidin-4-one
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Prepared from Iptermediate B25 by the method of Intermediate B7. IH.NMR (CDCl3) 8 1.22 (3H, s),
3.60 (2H, s), 3.87 (3H, s5), 4.23 (2H, q), 4.42 (2H, s), 4.50 (2H, s), 6.77 (1H, s), 6.96 (2H, m), 7.25-7.39
(4H, mj; MS (APCI+) found (M+1) = 417; CogHy {FN403S requires 416.

Intermediate B27 — 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-5-((1-methylpyrazol-4-
yDmethyl)pyrimidin-4-one

e}

N = N—
QA*HAC

F kCOOH

Prepared from Intermediate B26 by the method of Intermediate B8. IH.NMR (d6-DMSO) 8 3.36 (2H,
s), 3.76 (3H, s), 4.41 (2H, 5), 4.67 (2H, s), 7.14 (2H, m), 7.23 (1H, s), 7.43-7.49 (4H, m); MS (APCI+)
found (M+1) = 389; C1gH17FN403S requires 388.

Intermediate B28 — Ethyl 2-(methoxymethylene)-3-(1-methylpyrazol-4-yl)propionate
(o]
L
MeO
Prepared from Intermediate B23 by the method of Intermediate B11. [H-NMR (CDCly) inter alia 3.37
(2H, ), 3.70 (3H, ), 3.81 (3H, s), 3.85 (3H, ), 7.17 (1H, s), 7.30 (1H, s) and 7.31 (1H, s). MS(APCI+)
MHT* 211; CpH4N703 requires M+ 210.

Intermediate B29 — 2-(Methoxymethylene)-3-(1-methylpyrazol-4-yl)propionic acid

HO™ =
MeO : :

Prepared from Intermediate B28 by the method of Intermediate B12. IHNMR (CDClIg) 3.36 (2H, s),

3.82 (3H, s), 3.88 (3H, ), 7.18 (1H, s), 7.33 (1H, s) and 7.40 (1H, s). MS(APCI+) MH* 197;

CgH{7N7O3 requires M+ 196.

Intermediate B30 — 1-(3-Ethoxycarbonylprop-1-yl)-5-(1-methylpyrazol-4-ylmethyl)-2-thiouracil
(o]

HN /N-"
|

sZ N N

I\/\c:oona

Prepared from Intermediate B29 by the method of Intermediate B17. 1HNMR (CDCly) 1.27
(3H,t,J7.1Hz), 2.07 (2H,m), 2.38 (2H,t,J6.9Hz), 3.52 (2H,s), 3.88 (3H,s), 4.15 (4H,m), 7.05 (1H,s), 7.30
(1H,s) and 7.35 (1H,s). MS(APCI+) MH* 337; C15HpoN40O3S requires M+ 336.

Intermediate B31 — 1-(3-Ethoxycarbonylprop-1-yl)-2-(4-fluorobenzyl)thio-5-(1-methylpyrazol-4-
ylmethyl)pyrimidin-4-one
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Prepared from Intermediate B30 by the method of Intermediate B18. 'HNMR (CDCIy) 1.24
(3H,t,J=7.2Hz), 2.00 (2H,m), 2.32 (2H,t,6.8Hz), 3.58 (2H,s), 3.79 (2H,t,/=7.4Hz), 3.87 (3H;s), 4.12
(2H,q,7.2Hz), 4.49 (2H,s), 6.89 (1H,s), 7.00 (2H,m) and 7.37 (4H,m). MS(APCI+) MH™ 445
CoHpsFN4O3S requires M+ 444.

Intermediate B32 -~ 1-(3-Carboxyprop-1-yl)-2-(4-fluorobenzyl)thio-5-(1-methylpyrazol-4-
ylmethyl)pyrimidin-4-one

PSS

k/\cocm

Prepared from Intermediate B31 by the method of Intermediate BS. IHNMR (CDCl3) 2.02 (2H,m), 2.35
(2H,1,J6.5Hz), 3.57 (2H,s), 3.84 and 3.85 (SH,m and s), 4.46 (2H,s), 6.98 (3H,m) and 7.35 (4H,m).
MS(APCI+) MH* 417; CygHyp |FN403S requires M+ 416.

Intermediate B33 — Ethyi 2-trifluoromethyl-4-oxopyrimidine-5-carboxylate

E10,C
B
L

N
3
E

To a solution of trifluoroacetamidine (36.5 g) and diethyl ethoxymalonate (71 g) in ethanol (300 ml) was
added a solution of sodium ethoxide in ethanol (21 wt %, 109.5 ml) over 5 min. The mixture was heated
at reflux for 6 h, then cooled, concentrated and water (200 ml) added. The resulting solid was collected
by filtration, washed with cold water (50 ml) and diethyl ether (2 x 100 ml) and then suspended in water
(400 ml). Dichloromethane (300 ml) was added and the mixture acidified with dilute HCI (2.5 M, 125
ml). The organic extract was washed with water, dried (MgSO4) and evaporated to give the title
compound as a buff solid (53 g, 68%). H-NMR (CDCl3) 6 12.00 (1H, br s), 9.18 (1H, 5), 4.57 (2H, q),
1.49 (3H, v); 13C-NMR (CDCl3) 8 171.4, 167.3, 160.4, 160.2 (q, J = 38 Hz), 118.8 (q, J = 276 Hz),
109.2, 63.8, 14.0; MS (APCI+) found (M+1) = 237, CgH7F3N70O3 requires 236.

Intermediate B34 — Ethyl 2-trifluoromethyl-4-chloropyrimidine-5-carboxylate
o

E:ozc\fgN

' P F
N)TF

To a solution of ethyl 4-hydroxy-2-trifluoromethylpyrimidine-5-carboxylate (51.8 g) in dichloromethane
(600 ml) cooled in an ice bath was added oxalyl chloride (57.4 ml) followed by dimethylformamide (0.2
ml). The mixture was stirred at room temperature for 16 h and then evaporated. Toluene was added and
evaporated. The residue was dissolved in dichloromethane, washed with water, dried (MgSOg4) and
evaporated to give the title compound as an orange oil (55.7 g, 100%). 1H.NMR (CDCl3) 69.25 (1H, s),
4.51 (2H, q), 1.46 (3H, v); 13C.NMR (CDCl3) 6 162.0 (2C), 161.1, 158.1 (q, J = 39 Hz), 127.0, 118.9 (q,

J =276 Hz), 63.5, 14.4.
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Intermediate B35 — Ethyl 2-trifluoromethylpyrimidine-5-carboxylate

EtO,C

NS i

ﬁ&

A mixture of ethyl 4-chloro-2-trifluoromethylpyrimidine-5-carboxylate (55.7 g), 10% palladium on
carbon (0.3 g), ethanol (1000 ml) and N, N-diisopropylethylamine (90 ml) was shaken under hydrogen
pressure maintained at 1 atmosphere for 2 h. The catalyst was then filtered off and the solvents
evaporated. The residue was dissolved in dichloromethane, washed with ammonium chloride solution,
then water, dried (MgSOy) and evaporated to give the title compound as a buff solid (48 g, 100%). Iy
NMR (CDCl3) 8 9.42 (2H, s5),4.51 (2H, q), 1.45 (3H, v); 13C-NMR (CDCl3) 8 162.7, 159.4 (2C), 159.3

(g, /=37 Hz), 126.3, 119.6 (g, J = 275 Hz), 62.9, 14 4.

Intermediate B36 — 2-Trifluoromethyl-S-formylpyrimidine
(o]

H ' SN
N)\’<F
£
F

To a solution of ethyl 2-trifluoromethylpyrimidine-5-carboxylate (5.17 ) in toluene (120 ml) cooled in
dry ice/acetone was added a solution of diisobutylaluminium hydride (25 wt %, 31 ml) over 15 min. The
mixture was stirred at -78°C for 45 min, then dilute HCI (2M, 120 ml) was added cautiously. After
allowing the mixture to warm to room temperature diethyl ether was added. The organic phase was
separated, washed with water, then brine, dried (MgSO,4) and evaporated to give the title compound as a
colourless solid (3.46 g, 84%). LH-NMR (CDCl3) & 10.29 (1H, s), 9.37 (2H, s); 13C-NMR (CDCl3)

8 187.7, 159.6 (g, J =38 Hz), 159.1 (2C) 129.6, 119.2 (q, J = 276 Hz).

Intermediate B37 -~ 3-(2-Trifluoromethylpyrimidin-5-yhacrylic acid
(o]

HOWN

/J\,<
A mixture of 5-formyl-2-trifluoromethylpyrimidine (13.15 g), malonic acid (7.77 g), pyridine (45 ml) and
piperidine (0.1 ml) were heated at 110°C for 2 h. After cooling, the solvent was evaporated and the
residue was suspended in water. Ammonium hydroxide was added to effect solution, then the mixture
was acidified with cHCl. The resulting solid was collected by filtration, washed with water and dried
under vacuum to give the title compound as a buff solid (12.7 g, 78%). TH-NMR (DMSO-dg) 8 12.8
(1H, br s), 9.40 (2H, s), 7.70 (2H, d), 6.71 (2H, d); 13C-NMR (DMSO-dg) 8 167.0, 157.7 (2C), 155.1 (q,
J=36Hz), 136.5, 131.1, 126.0, 119.9 (q, J = 275 Hz); MS (APCI-) found (M-1) = 217, CgH5F3N>O»
requires 218.

Intermediate B38 — Methyl 3-(2-trifluoromethylpyrimidin-3-yl)acrylate
(o}

MeQ = | =N
—Z F
N

F
F

A mixture of (E)-3-(2-trifluoromethylpyrimidin-5-yl)propenoic acid (12.7 g), methanol (80 ml) and
concentrated sulphuric acid (4 ml) was heated under reflux for 4 h. After cooling, the solvent was
evaporated and the residue partitioned between dichloromethane and water. The organic phase was
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separated, washed with sodium bicarbonate solution, dried (MgSQOy) and evaporated to give the title
compound as an off-white solid (10.12 g, 75%). IH-NMR (CDCl3) 89.04 (2H, s), 7.69 (2H, d), 6.71
(2H, d), 3.87 (3H, s); 13C-NMR (CDCl3) 6 165.9, 157.2 (q, J = 37 Hz), 156.8 (2C), 136.1, 130.5, 1247,
120.6, (q, J = 275 Hz), 52.6; MS (APCI+) found (M+1) = 233, CgH7F3N,O9 requires 232.

Intermediate B39 ~ Methyl 3-(2-trifluoromethylpyrimidin-5-yl)propanoate
o]

Meé%&F

F
F

Prepared from Intermediate B38 by the method of Intermediate B10. 1H-NMR (CDCl3) 8 9.23 (2H, 5),
3.78 (3H, s), 3.14 (2H, 1), 2.81 (2H, t); MS (APCI+) found (M+1) = 235, CgHgF3N70O5 requires 234.

Intermediate B40 — 5-(2-Trifluoromethylpyrimidin-5-ylmethyl)-2-thiouracil

Q
SR
F
Prepared from Intermediate B39 by the method of Intermediate B13. IH-NMR (DMSO-dg) 8 12.41 (1H

br s), 8.96 (2H, s), 7.58 (1H, s), 3.70 (2H, s); MS (APCI-) found (M-1) = 287, C1gH7F3N40S requires
288.

Intermediate B41 — 2-(4-Fluorobenzylthio)-5-((2-trifluoromethylpyrimid-5-y)methyl)pyrimidin-
4-one

~

N I | N
A L
E

Prepared from Intermediate B40 by the method of Intermediate B6. 1H-NMR (CDCl3) 6 8.91 (2H, s),
7.95 (1H, s), 7.45-7.40 (2H, m), 7.05 (2H, t), 4.44 (2H, s), 3.82 (2H, s); MS (APCI+) found M+1) = 397,
C17H12F4N40S requires 396.

Intermediate B42 ~ 1-((Ethoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-((2-trifluoromethyl-
pyrimid-5-yl)methyl)pyrimidin-4-one

COOEt

Prepared from Intermediate B41 by the method of Intermediate B7. Foam. IH-NMR (CDCl3) 8 1.18-
1.38 (3H, t), 3.79 (2H, s5), 4.19-4.34 (2H, q), 4.46 (2H, ), 4.52 (2H, s), 6.91-7.11 (3H, m), 7.30-7.42 (2H,
m), 8.88 (2H, s). No molecular ion seen.
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Intermediate B43 ~ 1-((Ethoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-((2-trifluoromethyl-
pyrimid;S-yl)r!iethyl)pyrimidin-4-0ne

S N N e
F kCOOH F
Prepared from Intermediate B42 by the method of Intermediate BS. White solid. !H-NMR TH-NMR
5 (DMSO0O) 4 3.72 (2H, s), 4.41 (2H, 5), 4.65 (2H, s), 7.04-7.21 (2H, t), 7.38-7.53 (2H, m), 7.73 (1H, s),

8.96 (2H, s). No molecular ion seen.

Intermediate B44 — Ethyl 3-[2-(1-morpholino)-5-pyrimidyl]acrylate
Q

g0’ N

@
A
o}
Prepared from 2-(1-morpholino)-5-bromopyrimidine by the method of Intermediate B9. 1H-NMR
10 (CDClg) 6 1.33 (t, 3H), 3.78 (m, 4H), 3.88 (m, 4H), 4.25 (q, 2H), 6.3 (d, 1H), 7.5 (d, 1H), 8.50 (s, 2H).
MS (APCI+) Found (M+1) = 264; C13H(7N303 requires 263.

Intermediate B45 — Ethyl 3-[2-(1-morpholino)-5-pyrimidyl]propionate

EO | \/Nk
N N/\
. Q
Prepared from Intermediate B44 by the method of Intermediate B10. 'H-NMR (CDCl3) 6 1.26 (t, 3H),
15 2.55(t,2H), 2.77 (1, 2H), 3.76 (s, 8H), 4.13 (g, 2H), 8.20 (s, 2H). MS (APCI+) Found (M+1) = 266;
C13H19N307 requires 265.

Intermediate B46 — 5-(2-(1-Morpholino)pyrimid-5-ylmethyl)-2-thiouracil

s N/N/\C‘)

Prepared from Intermediate B45 by the method of Intermediate B13. TH-NMR (DMSO-dg) 6 3.36 (s,
. 20 2H), 3.63 (s, 8H), 7.37 (s, 1H), 8.28 (s, 2H), 12.25 (br s, 2H). MS (ES+) Found (M+1) = 306;
C13H}5N50,8 requires 305.

Intermediate B47 — 2-(4-Fluorobenzyl)thio-5-(2-(1-morpholino)pyrimid-5-ylmethyl)pyrimidin-4-

one
o]
0
S N N/ N
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Prepared from Intermediate B46 by the method of Intermediate B6. 1H-NMR (DMSO-dg) 6 3.44 (s,
2H), 3.63 (s, 8H), 4.37 (s, 2H), 7.13 (t, 2H), 7.43 (m, 2H), 7.80 (br s, 1H), 8.30 (s, 2H), 12.75 (br s, 1H).
MS (ES+) Found (M+1) = 414; CpgHpoFN50,S requires 413.

Intermediate B48 ~ 2-(Methoxymethylene)-3-(2-(1-morpholino)pyrimidin-5-yl)propionic acid,
ethyl ester

0
Eto/uj/\‘\/\w
] I
MeO \N*N/\
l_o

Prepared from Intermediate B47 by the method of Intermediate B11. 1H-NMR (CDCI13) (1.26 (3H, t),
3.36 (2H, s), 3.76 (8H, m), 3.86 (2H, s), 4.14 (2H, q), 7.35 (1H, s), 8.24 (2H, s). MS (AP+) Found M+1
= 308; C15H21N304 requires 307 (Colourless solid)

Intermediate B49 — 2-(Methoxymethylene)-3-(2-(1-morpholino)pyrimidin-5-yl)propionic acid
(o]
HOJj/\(\N
/Y
MeQ N N
@

Prepared from Intermediate B48 by the method of Intermediate B12. 1H-NMR (DMSO-d6) (3.25 (2H,
s), 3.64 (8H, m), 3.87 (3H, s), 7.43 (1H, s), 8.18 (2H, 5). MS (AP+) Found M+1 = 280; C13H17N304
requires 279 (Colourless solid)

Intermediate BS0 — 1-(3-Ethoxycarbonylprop-1-yl)-5-(2-(1-morpholino)pyrimid-5-ylmethyl)-2-
thiouracil

S)\N \N/J\N

K/\coossx ()0
Prepared from Intermediate B49 by the method of Intermediate B17. 1H.NMR (CDC13) (1.27 (3H, t),
2.09 (2H, m), 2.39 (2H, t), 3.48 (2H, s), 3.77 (8H, m), 4.16 (4H, m), 7.10 (1H, s), 8.24 (2H, s), 9.40 (1H,
bs). MS (AP+) Found M+1 =420; C19H25N504S requires 419 (Cream coloured solid)

Intermediate BS1 - 1-(3-Ethoxycarbonylprop-1-yl)-2-(4-fluorobenzyl)thio-5-(2-(1-morphelino)-
pyrimid-5-ylmethyl)pyrimidin-4-one

o *)E:Zjv

Prepared from Intermediate B5S0 by the method of Intermediate B18. 1H-NMR (CDCI13) (1.24 (3H, 1),
2.01 (2H, m), 2.33 (2H, t), 3.55 (2H, s), 3.79 (10H, m), 4.12 (2H, q), 4,47 (2H, s), 6.88 (1H, s), 7.00 (2H,
m), 7.37 (2H, m), 8.26 (2H, s). MS (AP+) Found M+1 = 528; C26H30FN504S requires 527
(Colourless foam)
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Intermediate B52 - 1-(3-Carboxyprop-1-yl)-2-(4-fluorobenzyl)thio-5-(2-(1-morpholino)pyrimid-5-
ylmethyl)pyrimidin-4-one

PO s g W

k/\COOH K/

Prepared from Intermediate B51 by the method of Intermediate B8. 1H-NMR (DMSO-d6) ( 1.87 (2H,
m), 2.27 (2H, t), 3.39 (2H, s5), 3.65 (8H, s), 3.86 (2H, 1), 4.12 (2H, s), 7.15 (2H, m), 7.49 (2H, m), 7.70
(1H, s); 8.32 (2H, s). MS (AP-) Found 498; C24H26FN504S requires 499 (Colourless solid)

Intermediate BS3 — Ethyl 3-(2-dimethylamino-5-pyrimidyl)acrylate

o]

E10 Z

§
A
Prepared from 2-dimethylamino-5-bromopyrimidine by the method of Intermediate B9. TH-NMR

(CDCl3) &: 1.33 (t, 3H), 3.24 (s, 6H), 4.25 (q, 2H), 6.3 (d, 1H), 7.5 (d, 1H), 8.49 (s, 2H). MS (APCI+)
Found (M+1) =222; C{1H5N30, requires 221.

Intermediate B54 — Ethyl 3-(2-dimethylamino-5-pyrimidyl)propionate
EtQ ' SN

A
Prepared from Intermediate B53 by the method of Intermediate B10. IH.NMR (CDCly) &: 1.24 (t, 3H),

2.53 (t, 2H), 2.75 (t, 2H), 3.16 (s, 6H), 4.13 (q, 2H), 8.27 (s, 2H). MS (APCI+) Found (M+1) = 224;
C11H17N307 requires 223.

Intermediate BS5 — 5-(2-Dimethylaminopyrimid-5-ylmethyl)-2-thiouraci
(o]

HN ] | SN
S)\N NAN/
H l
Prepared from Intermediate B54 by the method of Intermediate B13. 1H-NMR (DMSO-dg) 6: 3.07 (s,

6H), 3.34 (s, 2H), 7.33 (s, 1H), 8.23 (s, 2H), 12.25 (br s, 2H). MS (ES+) Found (M+1) = 264;
C11H13N50S requires 263.

Intermediate BS6 — 2-(4-Fluorobenzyl)thio-5-(2-dimethylaminopyrimid-5-ylmethyl)pyrimidin-4-

ne
O
oA

Prepared from Intermediate B5S by the method of Intermediate B6. 1H-NMR (CDCl3) 8: 3.15 (s, 6H),
3.51 (s, 2H), 4.36 (s, 2H), 7.0 (m, 2H), 7.35 (m, 2H), 7.66 (br s, 1H), 8.23 (s, 2H). MS (ES+) Found
(M+1) = 372; C1gHgFN5OS requires 371.
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Intermediate B57 — 1-Ethoxycarbonylmethyl-2-(4-fluorobenzyl)thio-5-(2-oxopyrimid-5-
ylmethyl)pyrimidin-4-one '
(o]
N Z" NH
baged
F COOEt
Prepared from Intermediate B15 by the method of Example 18, except using only 2 equivalents of B-
bromocatecholborane. IH—NMR (d6-DMSO) 6 1.28 (3H, t), 4.26 (4H, q), 4.53 (2H, s), 4.90 (2H, s), 7.26
(2H, m), 7.57 (ZH, m), 7.69 1H, s), 8.25 (2H, br. s); MS (APCI+) found (M+1) = 431; CogH19FN404S
requires 430.

Intermediate B58 — 1-Ethoxycarbonylmethyl-2-(4-fluorobenzyl)thio-5-(1-ethyl-2-oxopyrimid-5-
ylmethyl)pyrimidin-4-one
o]
N NN
S/N\N \N’J*o

F kCOOE!
To a solution of Intermediate B57 (3.1g) in dry dimethylformamide (40ml) under argon was added ethyl
iodide (1.4g) and anhydrous potassium carbonate (2.5g). The mixture was stirred at room temperature
for 20h and the solvent removed in vacuo. The residue was partitioned between ethyl acetate and water.
The organic layer was washed with brine and added in equal portions to three 10g silica cartridges.
Elution of each column with EtOAc to 18% MeOH:EtOAc and combining appropriate fractions gave the
title compound (1.5g). IH-NMR (CDCI3) & 1.27 (3H,1), 1.39 (3H,1), 3.46 (2H,s), 3.94 (2H,q), 4.25
(2H,q), 4.48 (2H,s), 4.57 (2H,s), 6.9-7.15 (2H,m), 7.21 (1H,s), 7.3-7.4 (2H,m), 7.9 (1H,m), 8.4 (1H,m),
MS (APCI+) found (M+1 ) = 459; Cy9H»3FN4O4S requires 458. '

Intermediate B59 — 1-Carboxymethyl-2-(4-fluorobenzyl)thio-5-(1-ethyl-2-oxopyrimid-5-
ylmethyl)pyrimidin-4-one
o]
isase
S N N
F COOH
Prepared from Intermediate B58 by the method of Intermediate B8. 1H-NMR (DMSO-dg)
8 1.23 (3H,t), 3.34 (2H,s), 3.84 (2H,q), 4.42 (2H,s), 4.67 (2H,s), 7.05-7.2 (2H,m), 7.4-7.55 (2H,m), 7.60

o]

“(1H,s), 8.1 (1H,m), 8.5 (1H,m), No molecular ion found.

Intermediate B60 ~ 2-(3,4-Difluorobenzylthio)-5-((2-methoxypyrimid-5-yl)methyl)pyrimidin-4-

one
N N
I/%/\[\
E.
D/\S/‘\N NAO/
H
F

Prepared from intermediate B13 by the method of Intermediate B6. 1H.NMR (d6-DMSO0) 6 3.57 (2H, s),
3.87 (3H, s), 4.37 (2H, s), 7.24-7.53 (3H, m), 7.88 (1H, br.s), 8.49 (2H, s), 12.88 (1H, br s); MS (APCI+)
found (M+1) = 377; C17HpoFpN405S requires 376.
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Intermediate B61 — 1-(Tert-butoxycarbonylmethyl)-2-(3,4-difluorobenzyl)thio-5-(2-
methoxypyrimfd-s-ylmethyl)pyrimidin-4—one

. 0
s asy
F:©As Nkfo N o

A mixture of Intermediate B60 (1,04g, 2.77mmol), rert-butylbromoacetate (408ul, 2.77mmol) and di-iso-
propylethylamine (530ul, 3.04mmol) in dichloromethane(15ml) was stirred at room temperature under an
atmsphere of argon for 16h. The mixture was diluted with saturated aqueous sodium biocarbonate, the
phases separated and the aqueous phase extracted with dichloromethane (2x). The combined organic
phase was dried (MgSOy) and the solvent removed under reduced pressure to give a crude oil which was
chromatographed (Silica, 2%MeOH / EtOAc) to afford a colourless solid (553mg, 40%). 'H-NMR
(CDCl3) 6 8.46 (2H, s), 7.05-7.23 (3H, m), 6.81 (1H, s), 4.50 (2H, 5), 4.34 (2H, s), 4.02 (3H, 5), 3.70
(2H, 3), 1.44 (9H, s); MS(APCI+) found (M+1) =491, Cp3Ho4F7)N404S requires 490.

Intermediate B62 — 1-(Carboxymethyl)-2-(3,4-difluorobenzyl)thio-5-(2-methoxypyrimid-5-
ylmethyl)pyrimidin-4-one

NIJE/\(\N
F 5/‘\N N)\O/
F Kfo

OH
Trifluoroacetic acid (2ml) was added to a mixture of Intermediate B61 (490mg, 1mmol) in
dichloromethane (4ml) and the reaction stirred at room temperature for 48h. The solvent was removed
under reduced pressure and the resultant ol trituated with ether to afford a colourless solid (395mg,.

91%). 'H-NMR (CDCl3) 8 8.49 (2H, 5), 7.61 (1H, s), 7.28-7.50 (3H, m), 4.66 (2H, s), 4.41 (2H, s), 3.88
(3H, 5), 3.51 (2H, s).

Intermediate B63 — 1-(Ethoxycarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-(1-morpholino)-
pyrimid-5-ylmethyl)pyrimidin-4-one

0]

fenst
LT T

OEt

Prepared from Intermediate B47 by the method of Intermediate B7. 'H NMR (DMSO-dg) 0: 1.18 (t, 3H),
3.40 (s, 2H), 3.64 (s, 8H), 4.15 (q, 2H), 4.41 (s, 2H), 4.81 (d, 2H), 7.14 (t, 2H), 7.45 (m, 2H), 7.59 (s,
1H), 8.29 (m, 2H). MS (APCI+) Found (M+1) = 500; Cr4HrgFN504S requires 499.
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Intermediate B64 — 1-(Carboxymethyl)-2-(4-fluorobenzyl)thio-5-(2-(1-morpholino)pyrimid-5-
ylmethyl)pyrimidin-4-one '

N SN
lj]/\f
/@/\S)\N NAO
E Q O
X
Prepared from Intermediate B63 by the method of Intermediate B8. 'H NMR (DMSO-dg) 8: 3.37 (s,

2H), 3.63 (s, SH), 4.02 (s, 2H), 4.33 (s, 2H), 7.12 (t, 2H), 7.45 (m, 2H), 7.51 (s, 1H), 8.29 (s, 2H). MS
(ES+) Found (M+1) = 472; CppH9pFN5O4S requires 471.

Intermediate B65 — 1-(Ethoxycarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-dimethylamino-
pyrimid-5-ylmethyl)pyrimidin-4-one

O CL
/©/\s N . N T
Prepared from Intermediate B56 by the method of Intermediate B7. 'H NMR (DMSO-dg) &: 1.16 (t, 3H),
3.08 (s, 6H), 3.38 (s, 2H), 4.15 (q, 2H), 4.41 (s, 2H), 4.81 (d, 2H), 7.15 (t, 2H), 7.45 (m, 2H), 7.56 (s,
1H), 8.22 (m, 2H). MS (APCI+) Found (M+1) = 458; C99H4FN503S requires 457.

Intermediate B66 — 1-(Carboxymethyl)-2-(4-fluorobenzyl)thio-5-(2-dimethylaminopyrimid-5-
ylmethyl)pyrimidin-4-one

s/l\‘lk/im/\(;Nk '
F/©/\ k?o I

OH

Prepared from Intermediate B65 by the method of Intermediate BS. '"H NMR (DMSO-dg) 6: 3.08 (s,
6H), 3.37 (s, 2H), 4.41 (s, 2H), 4.64 (s, 2H), 7.13 (1, 2H), 7.45 (m, 2H), 7.57 (s, 1H), 8.23 (m, 2H). MS
(ES+) Found (M+1) =430; CooHpFN503S requires 429.
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Example 1 —.1-(3-(4-Phenylbenzylaminocarbonyl)prop-1-y1)-2-(4-fluorobenzyl)thio-5-(2-
methoxypyrimid-5-ylmethyl)pyrimidin-4-one

)\)i‘j/;(\:\‘//‘

A mixture of Intermediate B19 (0.3g, 1 equiv), 4-(aminomethyl)biphenyl (0.12g, 1 equiv)
hydroxybenzotriazole (0.010g, 0.1 equiv), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.135g, 1.03
equiv) and dichloromethane (12ml) was stirred at room temperature overnight, then diluted with
dichloromethane and washed with aqueous sodium bicarbonate. The organic layer was applied directly
to a 10g silica cartridge, which was eluted with 0-12% methanol in dichloromethane. Product fractions
were evaporated to a white solid (0.34g). TH.NMR (CDCl3) 8 1.95-2.17 (2H, m), 2.19-2.31 (2H, m),
3.60 (2H, s), 3.84-43.96 (2H, 1), 3.98 (3H, s), 4.40-4.50 (4H, d), 5.80-5.94 (1H, t), 6.90-7.05 (2H, t), 7.12
(1H, s), 7.30-7.53 (11H, m), 8.47 (2H, s); MS (APCI+) found (M+1) = 610; C34H37FN503S requires
609.

Example 2 — 1-(3-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonyl)prop-1-yl)-2-(4-
ﬂuorobenzyl)thio-S-(2-meth0¥ypyrimid-5-ylmethyl)pyrimidin-4-0ne

Prepared from Intermedlates A2 and B19 by the method of Example 1. TH-NMR (CDCl3, 400 MHz): &
2.05-2.10 (2H, m); 2.37-2.40 (2H, t); 2.89 (2H, s); 2.99 (1H, s); 3.60 (2H, s); 3.88-3.96 (2H, m); 3.98

(3H,s); 4.45 (2H, s); 6.97 (2H, m); 7.19 (2H, m); 7.27 (1H, m); 7.29-7.40 (4H, m); 7.48-8.44(4H,m); 8.45
(2H, s).

Example 3 — 1-(3-(4-(4-Chlorophenyl)benzylaminocarbonyl)prop-1-yl)-2-(4-fluorobenzyl)thio-5-
(2-methoxypyrimid-S-ylmethyl)pyrimidin-4-one

fé::;/‘

Prepared from Intermediates AS and B19 by the method of Example 1. TH-NMR (CDCls3, 400 MHz): §
2.05-2.09 (2H, m); 2.22-2.26 (2H, 1); 3.60 (2H, s); 3.91 (2H, 1); 3.98 (3H,s); 4.45 (2H, s); 5.84 (1H,1);
6.97 (2H, t); 7.11 (1H, s); 7.32-7.41 (6H, m); 7.46-7.52 (4H, m); 8.45 (2H, s).
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Example 4 — 1-(3-(N-Methyl-N-(4-(4- ﬂuorophenyl)benzyl)ammocarbonyl)prop -1-yh)-2-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

/C::;Cv)\‘//‘/

Prepared from Intermediates A8 and B19 by the method of Example 1. [H-NMR (CDClz, 400 MHz): &

© 2.05-2.10 (2H, m); 2.37-2.40 (2H, t); 2.89 (2H, 5); 2.99 (1H, 5); 3.60 (2H, 5); 3.92-3.97 (2H, m); 3.99

(3H,s); 4.45 (2H, s); 6.97 (2H, m); 7.13 (3H, m); 7.27 (2H, m); 7.35 (2H, m); 7.48-83.44(4H,m); 8.45 (2H,
s).

Example 5 — 1-(3-(4-(4-Fluorophenyl)benzylaminocarbonyl)prop-1-yl)-2-(4-fluorobenzyl)thio-5-
(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

E{a‘

Prepared from Intermediates A11 and B19 by the method of Example 1. IH.NMR (CDCl3, 400 MHz): 6
2.05-2.09 (2H, m); 2.22-2.26 (2H, t); 3.60 (2H, s); 3.91 (2H, t); 3.98 (3H,s); 4.45 (2H, s); 5.83 (1H,1);
6.99 (2H, t); 7.14 (3H, m); 7.34 (4H, m); 7.51 (4H, m); 8.45 (2H, s).

Example 6 — 1-(3-(N-Methyl-N-(2-(4-fluorophenyl)pyrid-5-ylmethyl)aminocarbonyl)prop-1-yl)-
2-(4-fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

S ea<h
SRRV

Prepared from Intermediates A22 and B19 by the method of Example 1. '"H-NMR (CDCl3) 62.08 (2H,
m), 2.38 (2H,m), 2.91, 2.99 (3H, 2xs), 3.62 (2H, s), 3.92 (2H, m), 3.98 (3H, s), 4.46 (2H, m), 4.51 (2H,
2xs), 7.00 (2H, m), 7.13 (3H, m), 7.35 - 8.55 (9H, m); MS (APCI+) M+1=643; C34H372F)NgO03S
requires 642 (colourless foam).

Example 7 — 1-(3-(N-Methyl-N-(4-phenylbenzyl)aminocarbonyl)prop-1-yl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one
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Pref)ared from 4%-(aminomethyl)biphenyl and Intermediate B32 by the method of Example 1. I NMR
(CDC13). 6 1.95-2.15 (2H,m), 2.23 (2H,t), 3.54 (2H,s), 3.8-3.95 (5H,m), 4.4-4.5 (4H,m), 5.91 (1H,1), 6.9-

7.05 (3H,m), 7.25-7.4 (TH,m), 7.4-7.5 (2H,m), 7.5-7.6 (4H,m) MS (APCI+) found (M+1 ) = 582;
C33H32FN3505S requires 581.

Example 8 — 1-(3-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonyl)prop-1-yl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

o S

Prepared from Intermediates A2 and B32 by the method of Example 1. IH-NMR (CDCI3) & 1.95-
2.15 (2H,m), 2.37 (2H,t), 2.88 and 2.94 (3H,2xs), 3.56 (2H,s), 3.75-3.95 (5H,m), 4.4-4.65 (4H,m), 6.9-
7.05 (3H,m), 7.1-7.6 (12H,m), MS (APCI+) found (M+1 ) = 630; C34H33CIFN505S requires 629.

Example 9 — 1-(3-(N-Methyl-N-(4-(4-fluorophenyl)benzyl)aminocarbonyl)prop-1-yl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one
Q

g¥s

Prepared from Intermediates A8 and B32 by the method of Example 1. White solid. 1H.NMR (CDCl3)
d 1.95-2.18 (2H, m), 2.30-2.46 (2H, t), 2.82-3.03 (3H, 2xs), 3.57 (2H, s), 3.75-3.98 (5H, m), 4.42-4.63
(4H, m), 6.90-7.60 (15H, m); MS (APCI+) found (M+1) = 614; C34H33N50,SF) requires 613.

Example 10 — 1-(3-(4-(4-Fluorophenyl)benzylaminocarbonyl)prop-1-y1)-2-(4-fluorobenzyl)thio-5-
(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

o}

0

Prepared from Intermediates A11 and B32 by the method of Example 1. White solid. JH.NMR (CDCl3)
o 1.95-2.14 (ZH, m), 2.17-2.29 (2H, t), 3.54 (2H, s), 3.78-3.93 (5H, m), 4.38-4.53 (4H, m), 5.72-5.85
(1H, br.t), 6.90-7.03 (3H, m), 7.05-7.20 (2H, m), 7.21-7.58 (10H, m); MS (APCI+) found (M+1) = 600;
C33H31N505SF; requires 599.
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Example 11 — 1-(4-Phenylbenzylaminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(pyrimid-5-
ylmethyl)pyrimidin-4-one '
(o]
ey
/©/\s N . N O
~XC

Prepared from Intermediate B8 and 4-(aminomethyl)biphenyl by the method of Example 1. Cream solid.
1 NMR (CDCl3) & 3.61 (2H, 5), 4.32-4.39 (2H, d), 4.43 (2H, s), 4.68 (2H, 5), 7.05-7.19 (2H, 1), 7.28-
7.79 (11H, m), 8.73 (2H, s), 8.82-8.92 (1H, br.t), 9.05 (1H, s); No molecular ion seen.

Example 12 — 1-(N-Methyl-N-(4-phenylbenzyl)aminocarbonylmethyl)-2-(4-fluorebenzyl)thio-5-
(pyrimid-5-ylmethyl)pyrimidin-4-one o

Df*jff) s

Prepared from Intermediate B8 and 4-(methylaminomethyl)biphenyl by the method of Example 1. Iy

NMR (d6-DMSO) & 3.02 and 3.10 (3H, 2Xs), 3.75 (2H, m), 4.51 and 4.56 (2H, 2Xs), 4.70 and 4.78 (2H, .
2Xs), 5.10 (2H, m), 7.20-7.31 (2H, m), 7.43-7.80 (12H, m), 8.85 (2H, s), 9.18 (1H, s); MS (APCI+)

found (M+1) = 566; C3pHpgFN5O,S requires 565.

Example 13 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-(1-morpholino)pyrimid-5-ylmethyl)pyrimidin-4-one

A solution of Intermediate A6 (0.23g, 1 equiv), Intermediate B47 (0.27g, 1 equiv) and
diisopropylethylamine (0.10g, 1.2 equiv) in dry dichloromethane (6ml) was stirred at room temperature
under argon for 20h, then diluted with more dichloromethane and washed successively with water and
aqueous ammonium chloride. Drying and evaporation of the organic phase, followed by chromatography
(silica, 0-5% methanol in ethyl acetate) gave the desired product as a pale solid (0.19g). '"H-NMR
(DMSO-dg) 6: 2.95 (d, 3H), 3.42 (d, 2H), 3.64 (s, 8H), 4.40 (d, 2H), 4.60 (d, 2H), 4.95 (d, 2H), 7.1 (mm,
2H), 7.30 (d, 2H), 7.35-7.6 (m, 6H), 7.65 (m, 3H), 8.30 (s, 2H). MS (APCI+) Found (M+1) = 685/687;
C36H34CIFNgO3S requires 685.
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Example 14 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
ﬂuorobenzyl)thio-S-(2-methoxypyrimid-S-ylmethyl)pyrimidin-4-one

ETTA ~

Prepared from Intermediates A2 and B16 by the method of Example 1. White solid. IH.NMR (CDCly)
& 2.97,3.10 (3H, 2xs), 3.62-3.73 (2H, m), 4.00 (3H, s), 4.46 (1H, s), 4.50-4.66 (5H, m), 6.74-6.87 (1H,
m), 6.90-7.05 (2H, m), 7.20-7.55 (10H, m), 8.40-8.50 (2H, d); ); MS (APCI+) found (M+1) = 630;
C33Hp9gN503SFCl requires 629.

Example 15 — 1-(4-(4-Chlorophenyl)benzylaminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-
methoxypyrimid-5-ylmethyl)pyrimidin-4-one

AJ]/\O\ ,

Prepared from Intermediates A5 and B16 by the method of Example 1. IH-NMR (d6-DMSO) 6 3.52
(2H, s), 3.88(3H, s), 4.35 (2H, m), 4.41 (2H, s), 4.65 (2H, s), 7.13 (2H, m). 7.34 (2H, m), 7.44-7.68 (OH,
m), 8.49 (2H, s), 8.85 (1H, br.s); MS (APCI+) found (M+1) = 616; C3oH7CIFN503S requires 615.

Example 16 — 1-(N-Methyl-N-(4-(4-fluorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-S-(2-methoxypyrimid-S-ylmethyl)pyrimidin-4-one

/k /k/

kf

Prepared from Intermediates A8 and B16 by the method of Example 1. TH-NMR (d6-DMSO) 6 2.87 and
2.95 (BH, 2xs), 3.54(2H, s), 3.88 (3H, s), 4.37 and 4.43 (2H, 2xs), 4.55 and 4.63 (2H, 2xs), 4.95 (2H, m),
7.11-7.26 (2H, m), 7.27-7.70 (11H, m), 8.49 (2H, s); MS (APCI+) found (M+1) = 614;
C33Hp9FpN503S requires 613.

Example 17 — 1-(4-(4-Fluorophenyl)benzylaminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-
methoxypyrimid-5-ylmethyl)pyrimidin-4-one

fj/\fx /
Y

Prepared from Intermediates A1l and B16 by the method of Example 1. TH-NMR (d6-DMSO) 8
3.52(2H, s), 3.88 (3H, s), 4.34 (2H, m), 4.41 (2H, s), 4.65 (2H, 5), 7.09-7.16 (2H, m), 7.30-7.34 (4H, m),
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7.44-7.56 (4H, m), 7.64-7.70 (3H, m), 8.49 (2H, s), 8.85 (1H, br.t); MS (APCI+) found (M+1) = 600;
C39Hp7F2N503S requires 599.

Example 18 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-oxopyrimid-5-ylmethyl)pyrimidin-4-one

F/©/\ EN(C'

A mixture of Example 14 (0.73g, 1.2mmol), B-bromocatecholborane (1.01g, 5.1mmol) and dry
dichloromethane (20ml) was stirred under argon at room temperature overnight, giving a clear orange
solution. water was added and stirring continued for 30min, then the organic layer was separated and
applied directly to a 10g silica cartridge, which was eluted with 0-14% methanol in dichloromethane.
Product fractions were evaporated to obtain a pale yellow solid (0.36g). IH-NMR (DMSO) & 2.80-3.06
(3H, 2xs), 3.37 (2H, s), 4.33-4.49 (2H, 2xs), 4.50-4.72 (2H, 2xs), 4.87-5.06 (2H, m), 7.04-7.75 (13H, m),
8.19 (2H, s); MS (APCIL-) found (M-1) = 614; C39Hy7N503SFCl requires 615.

Example 19 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-ethyl-2-oxopyrimid-S-ylmethyl)pyrimidin-4-one

JryCo
J@A k( c«

Prepared from Intermediates A2 and B59 by the method of Example 1. White solid. T NMR (CDCl3)
o 1.33-1.47 (3H, t), 2.92-3.13 (3H, 2xs), 3.39-3.53 (2H, d), 3.84-4.02 (2H, q), 4.39-4.79 (6H, m), 6.88-
7.05 (2H, m), 7.10-7.54 (11H, m), 7.88-7.98 (1H, m), 8.37-8.46 (1H, m); MS (APCI+) found (M+1) =
644: C34H31N503SFC] requires 643.

Example 20 — 1-(4-(4-Chlorophenyl)benzylaminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-
ethyl-2-oxopyrimid-5-ylmethyl)pyrimidin-4-one
o .

/k

F/©A kf c:

Prepared from Intermediates AS and B59 by the method of Example 1. TH.NMR (d6-DMSO) & 1.22
(3H,t), 3.35 (2H,s), 3.83 (2H,q), 4.33 (2H,m), 4.42 (2H,s), 4.65 (2H.,s), 7.12 (2H,1), 7.25-7.4 (2H,m), 7 .4-
7.75 (9H,m), 8.07 (1H,bd), 8.46 (1H,bd), 8.85 (1H,¢).

/N/\
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Example 21 — 1-(N-Methyl-N-(4-(4-fluorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-ethyl-2-oxopyrimid-5-ylmethyl)pyrimidin-4-one

N VN

, (o]
U]
loaadhis

fo) F

F
/N
Prepared from Intermediates A8 and B59 by the method of Example 1. IH-NMR (d6-DMSO) 6 1.23
(3H,1), 2.87 and 2.96 (3H,2xs), 3.3-3.45 (2H,m), 3.84 (2H,q), 4.38, 4.43, 4.55 and 4.63 (4H,4xs), 4.94

and 4.97 (2H,2xs), 7.05-7.2 (2H,m), 7.2-7.75 (11H,m), 8.05-8.15 (1H,m), 8.47 (1H,m), MS (APCI+)
found M+1 ) = 628; C34H31FpN503S requires 627.

Example 22 — 1-(N-Methyl-N-(4-(4-fluorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-trifluoromethylpyrimid-5-ylmethyl)pyrimidin-4-one

Prepared from Intermediates A2 and B43 by the method of Example 1. 'H-NMR (CDCl3) 8 8.85 & 8.82
(2H, s+s), 7.46-7.22 (10H, m), 7.02-6.90 (3H, m), 4.59-4.40 (6H, m), 3.78 & 3.75 (2H, s+s), 3.08 & 2.96
(3H, s+s); MS (APCI+) found (M+1) = 668, C33H,¢” CIF4N5O5S requires 667.

Example 23 — 1-(4-(4-Fluorophenyl)benzylaminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-
trifluoromethylpyrimid-5-ylmethyl)pyrimidin-4-one
o]
/©/\S/’\N \N*CFE
o)
E
Yoo

Prepared from Intermediates AS and B43 by the method of Example 1. White solid. TH.NMR (DMSO)
& 3.73 (2H, s), 4.30-4.39 (2H, d), 4.41 (2H, s), 4.66 (2H, s), 7.05-7.20 (2H, t), 7.30-7.39 (2H, d), 7.40-
7.60 (6H, m), 7.61-7.72 (2H, d), 7.79 (1H, s), 8.80-8.91 (1H, t), 8.97 (2H, s); ); MS (ES+) found M+1) =
654; C39Hp4N507SF4Cl requires 653.

Example 24 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-S-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

o}

N =
S/lN ! \N’N‘— O cl
F/©/\ EN(
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Prepared from Intermediates A2 and B27 by the method of Example 1. IH-NMR (d6-DMSO) & 2.95 and‘
3.08 (3H, 2X5s), 3.61(2H, m), 3.86 (3H, m), 4.46-4.61 (6H, m), 6.74 and 6.80 (1H, 2X5s), 6.91-6.99 (2H,
m), 7.21-7.49 (12H, m); MS (APCI+) found (M+1) = 602; C32Hp9CIFN50,S requires 601,

Example 25 — 1-(4-(4-Chlorophenyl)benzylaminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-
methylpyrazol-4-ylmethyl)pyrimidin-4-one

Prepared from Intermediates A5 and B27 by the method of Example 1. IH-NMR (d6-DMSO) 6 3.37
(2H, s), 3.76 (3H, s), 4.33 (2H, m), 4.42 (2H, s), 4.65 (2H, s), 7.13 (2H, m), 7.25 (1H, 5), 7.33 (2H, d),
7.45-7.56 (8H, m) 7.66 (2H, d), 8.84 (1H, br. m); MS (APCI+) found (M+1) = 588; C31H,7CIFN50,S
requires 587.

Example 26 — 1-(N-Methyl-N-(4-(4-fluorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

N l N\

)l\N =\{ F
o™
O

Prepared from Intermediates A8 and B27 by the method of Example 1. IH-NMR (CDCl3) & 2.88-3.14
(3H, 2xs), 3.54-3.70 (2H, m), 3.86 (3H, s), 4.60-4.69 (6H, m), 6.65-7.60 (15H, m); MS (APCI+) found
(M+1) = 586; C3pHygN50,SF) requires 585.

Example 27 — 1-(4-(4-Fluorophenyl)benzylaminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-
methylpyrazol-4-ylmethyl)pyrimidin-4-one

o _

g
jopaopdet
O

F

bde
Prepared from Intermediates A1l and B27 by the method of Example 1. White solid. TH.NMR (DMSO)
53.28-3.42 (2H, m), 3.76 (3H, s), 4.28-4.47 (4H, m), 4.65 (2H, s), 7.05-7.19 (2H, t), 7.21-7.73 (13H, m),
8.77-8.89 (1H, br.t).

Example 28 — 1-(N-Methyl-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one
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Prepared from Intermediates A13 and B27 by the method of Example 1. 'H-NMR (DMSO0) § 2.96
(3H,s), 3.39 (2H,m), 3.77 (3H,s), 4.43 (2H, 5), 4.57 (2H,s), 4.97 (2H,s), 7.12 (3H,m), 7.25 (1H.s), 7.34-

7.48 (6H, m), 7.62-6.70 (2H,m), 8.84 (4H,m).; MS (APCI+) found (M+1) = 636; C33Hp9F4N502S
requires 635.

P32296

Example 29 — 1-(4-(4-Fluorophenyl)benzylaminocarbonylmethyl)-2-(4-trifluoromethyl-
benzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

Prepared from Intermediates A16 and B27 by the method of Example 1. JH-NMR (DMSO) & 3.38
(2H, m), 3.76 (3H, s), 4.36 (2H,d), 4.42 (2H,s), 4.65 (2H,s), 7.13 (2H,1), 7.25 (1H,s), 7.37 (2H, m), 747
(4H,m), 7.62 (2H,m), 7.83 (4H,m), 9.85 (1H,br t); MS (APCI+) found (M+1) = 622; C3oHy7F4N50,S
requires 621.

Example 30 — 1-(N-Methyl-N-(5-(4-fluorophenyl)thien-2-ylmethyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

Prepared from Intermediates A18 and B27 by the method of Example 1. IH-NMR (CDCl3) & 2.95-3.16
(3H, 2xs), 3.60 (2H, s), 3.82 (3H, s), 4.40-4.75 (6H, m), 6.69-7.60 (13H, m); MS (APCI+) found (M+1) =
592; C39Hy7N5025,F5 requires 591.

Example 31 — 1-(N-Methyl-N-(5-(4-chlorophenyl)thien-2-ylmethyl)aminocarbonylmethyl)-2-(4-
flnorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

(¢]
N =
B =t
F/©/\ mcn
~ S

Prepared from Intermediates A30 and B27 by the method of Example 1. White foam. . TH-NMR

(CDCl3) & 2.95-3.15 (3H, 2xs), 3.61 (2H, s), 3.84 (3H, ), 4.44-4.74 (6H, m), 6.73-7.58 (13H, m). No

molecular 10on seen.

Example 32 — 1-(5-(4-Chlorophenyl)thien-2-ylmethylaminocarbonylmethyl)-2-(4-
fluorobenzylhthio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

fﬁA@

S N
c o
TN\
HN. S ClI
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Prepared from Intermediates A33 and B27 by the method of Example 1. Pale yellow solid. 1H.NMR
(CDCl13) 6 3.50 (2H, s), 3.79 (3H, s), 4.36 (2H, s), 4.41 (2H, s), 4.54-4.67 (2H, d), 6.78-7.48 (13H, m).

No molecular ion seen.

Example 33 — 1-(N-Methyl-N-(2-(4-fluorophenyl)pyrid-5-ylmethyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one
(o]

N N

,/U]/\E\/N )
N

o

F kfo 7

N N

Prepared from Intermediates A22 and B27 by the method of Example 1. IH-NMR (CDClI3) & 2.90-3.10
(3H, m), 3.62 (2H, 5), 3.85 (3H, s), 4.42-4.68 (6H, m), 6.70-6.82 (1H, m), 6.90-7.08(2H, m), 7.08-7.43
(6H, m), 7.50-7.70 (2H, m), 7.86-8.02 (2H, m), 8.52 (1H, s); MS (APCI+) found (M+1) = 587;
C31HpgNgO,SF7 requires 586

Example 34 — 1-(2-(4-Fluorophenyl)pyrid-5-ylmethylaminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

i ®
N =N

l)j/r\}q F

F kfo “

HN. 2 N

Prepared from Intermediates A24 and B27 by the method of Example 1. 'H-NMR (DMSO) & 8.86 (1H,
t), 8.55 (1H, s), 8.11 (2H, m), 7.84 (1H, d), 7.73 (1H, m), 7.46 (4H, m), 7.33 (2h, t), 7.24 (1H, s), 7.11
(2H, 1), 4.64 (2H, s), 4.40 (2H, s), 4.36 (2H, d), 3.76 (3H, s), 3.37 (2H, s); MS(APCI+) found (M+1)
=573, C3gHpgF2NgO1S requires 572.

Example 35 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-dimethylaminopyrimid-5-ylmethyl)pyrimidin-4-one

Ct

Prepared from Intermediates A6 and B56 by the method of Example 13. 'H NMR (DMSO-dg) &: 2.95
(d, 3H), 3.08 (s, 6H), 3.39 (d, 2H), 4.40 (d, 2H), 4.59 (d, 2H), 4.95 (d, 2H), 7.1 (m, 2H), 7.30 (d, 2H),
7.35-7.6 (m, 6H), 7.65 (m, 3H), 8.24 (s, 2H). MS (APCI+) Found (M+1) = 643/645; C34H37CIFNgO7S
requires 643.
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Example 36 — 1-(3-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonyl)prop-1-yI)-2-(4-
fluorobenzyl)thio-5-(2-(1-morpholino)pyrimid-5-ylmethyl)pyrimidin-4-one

4]

Prepared from Intermediates A2 and B52 by the method of Example 1. TH.NMR (CDCl3) 82.08 (2H,
m), 2.38 (2H, m), 2.89, 2.99 (3H, 2xs), 3.53 (2H, s), 3.75 (8H, bs), 3.89 (2H, m), 4.45 (2H, m), 4.49, 4:58
(2H, 2xs), 6.97-7.51 (13H, m), 8.26 (2H, m). MS (AP+) Found M+1 = 713; C3gH3gCIFNgO3S requires
712 (Colourless solid)

Example 37 — 1-(3-(4-(4-Chlorophenyl)benzylaminocarbonyl)prop-1-yl)-2-(4-fluorobenzyl)thio-
5-(2-(1-morpholino)pyrimid-5-ylmethyl)pyrimidin-4-one

o]

o]

OO0

@]

Prepared from Intermediates A5 and B52 by the method of Example 1. IH-NMR (CDCl3) § 2.06 (2H,
m), 2.23 (2H, ¢), 3.52 (2H, 5), 3.75 (8H, m), 3.88 (2H, t), 4.46 (4H, m), 5.75 (1H, bt), 6.98 (3H, m), 7.31-
7.53 (10H, m), 8.26 (2H, m). MS (AP+) Found M+1 = 699; C35H34CIFNgO3S requires 698
(Colourless solid).

Example 38§ — 1-(N-Methyl-N-(4-(4-chlorophenyl)-2-fluorobenzyl)aminocarbonylmethyl)-Z-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

o}

=
N—

—

T
S/“\N N Cl
T O
T
!

Prepared from Intermediates A34 and B27 by the method of Example 1. |H-NMR (CDCl3) 63.02
(3H,s), 3.61(2H.s), 3.86 (3H,s), 4.44-4.66 (6H,m), 6.77 (1H.m), 6.9 (2H,m), 7.1-7.5 (1 I1H,m); MS
(APCI+) found (M+1) = 620/622; C37H>gClF>N5O5S requires 619/621.
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Example 39 — 1-(N-Methyl-N-(4-(4-chlorophenyl)-3-fluorobenzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

xjf\fx ~

Prepared from Intermedlates A37 and B16 by the method of Example 1. 1H-NMR (d6-DMSO) & 2.88
and 2.99(3H, 2xs), 3.54 (2H, s), 3.88 (3H, s), 4.38 and 4.41 (2H, 2xs), 4.57 and 4.65 (2H, 2xs), 4.94 and
4.99 (2H, 2xs), 7.07-7.26 (4H, m), 7.41-7.55 (8H, m), 8.50 (2H, s); MS (APCI+) found (M+1) = 648;
C33HpgF2CIN5O3S requires 647.

Example 40 — 1-(N-Methyl-N-(4-(2-ﬂuor0-4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-’
fluorobenzyl) thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

)\j]/\O\ ~

Prepared from Intermedlates A39 and B16 by the method of Example 1. 'H-NMR (d6-DMSO) 8 2.87
and 2.97 (3H, 2xs), 3.54(2H, s), 3.88 (3H, s), 4.37 and 4.42 (2H, 2xs), 4.57 and 4.65 (2H, 2xs), 4.96 (2H,
m), 7.06-7.16 (2H, m), 7.30-7.59 (10H, m), 8.49 (2H, s); MS (APCI+) found (M+1) = 648;
C33HygFpCINSO3S requires 647.

Example 41 — 1-(N-Methyl-N-(4-(4-trifluoromethylpheny])benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

)\ )\/F

Kf

Prepared from Intermediates A13 and B16 by the method of Example 1. White solid. 1H.NMR (CDCly)
§ 2.94-3.15 (3H, 2xs), 3.62-3.73 (2H, 2xs), 3.95-4.04 (3H, 2xs), 4.43-4.72 (6H, m), 6.73-6.87 (1H, 2xs),
6.88-7.05 (2H, m), 7.22-7.78 (10H, m), 8.40-8.50 (2H, d); MS (APCI+) found (M+1) = 664,
C34HygN503SF4 requires 663.

Example 42 — 1-(N-Ethyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

gJ)AC
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Prepared from Intermediates A40 and B27 by the method of Example 1. Solid. JH-NMR (CDCl3)
8 1.12-1.30 (3H, t), 3.20-3.68 (4H,m), 3.82-3.92 (3H, d), 4.37-4.67 (6H, m), 6.70-7.04 (3H, m), 7.19-
7.58 (12, m); MS (APCI+) found (M+1) = 616; C33H31N50,SFCl requires 615.

Example 43 — 1-(N-(2-Hydroxyethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

/ijACJ\ )
S

Prepared from Intermediates A41 and B16 by the method of Example 1. Solid. IH-NMR (CDCly)

6 3.32-3.43 (2H, br.t), 3.60 (2H, s), 3.71-3.87 (2H, br.t), 3.94 (3H, 5), 4.37-4.70 (4H, m), 4.87 2H, s), -
6.83-7.03 (3H, m), 7.19-7.52 (10H, m), 8.37-8.48 (2H, d); MS (APCI+) found (M+1) = 660;
C34H3{CIFN504S requires 659.

Example 44 — 1-(N-Methyl-N-(2-(4-chlorophenyl)pyrid-5-methyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

R
/@/\s)\N N/ ~
o Ci
F k( / N
/N —N

Prepared from Intermediates A28 and B16 by the method of Example 1. TH-NMR (CDCl3) 63.00
(3H.s), 3.68 (2H,s), 3.99 (3H,s), 4.52 (2H,s), 4.57 (2H,s), 4.62 (2H,s), 6.80 (1H,s), 6.99 (2H,m), 7.36
(2H,m), 7.46 (2H,m), 7.61 (2H,m), 7.91 (2H,m), 8.47 (2H,m), 8.55 (1H,m); MS (APCI+) found (M+1) =
631/633; C37HygCIFNgO3S requires 630/632.

Example 45 — 1-(N-Methyl-N-(2-(3,4-dichlorophenyl)pyrid-5-methyl)aminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

- oy cl
Prepared from Intermediates A45 and B16 by the method of Example 1. IH-NMR (CDClg) §2.9-3.15
(3H,bm), 3.55-3.75 (2H,bm), 3.99 (3H,s), 4.35-4.7 (6H,m), 6.82 (1H,bs), 6.9-7.05 (2H,m), 7.25-7.45
(2H,m), 7. 5-7.72 (3H,m), 7.72-7.9 (1H,m), 8.05-8.2 (1H,m), 8.4-8.5 (2H,m), 8.5-8.6 (1H,m), MS
(APCI+) found (M+1) = 665; C39Hp7Cl9FNgO3S requires 664.
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Example 46 — 1-(N-Ethyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethy!)-Z-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-S-ylmethyl)pyrimidin-4-one

/kj]/rx ~

Prepared from Intermediates A40 and B16 by the method of Example 1. Solid. 1 NMR (CDCl3)

& 1.15-1.31 (3H, t), 3.20-3.62 (2H, 2xq), 3.63-3.73 (2H, d), 3.94-4.04 (3H, s), 4.38-4.69 (6H, m), 6.75-
7.08 (3H, m), 7.20-7.55 (10H, m), 8.39-8.50 (2H, d); MS (APCI+) found (M+1) = 644,
C34H31CIFN503S requires 643.

Example 47 — 1-(N-Methyl-N-(4-(4-chlorophenyl)-2-fluorobenzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

)\)ﬁ/\Ck,
/©/\ l\fm

Prepared from Intermediates A35 and B16 by the method of Example 1. White solid. 1H-NMR (CDCly)
8 3.03 (3H, 5), 3.67 (2H, s), 4.00 (3H, s), 4.42-4.74 (6H, m), 6.81 (1H, s), 6.89-7.05 (2H, m), 7.16-7.54
(9H, m), 8.45 (2H, s); MS (APCI+) found (M+1) = 648; C33HpgCIFyN5O3S requires 647.

Example 48 — 1-(N-(Dimethylaminocarbonylmethy1)i-N-(4-(4-chlorophenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

)\Jj/\()\ 3
M e o

Prepared from Intermediates A46 and B16 by the method of Example 1. White solid. IH-NMR (CDCly)
8 2.85-3.04 (6H, m), 3.58-3.72 (2H, 2xs), 4.0 (3H, s), 4.17-4.75 (8H, m), 6.85-7.07 (3H, m), 7.21-7.57
(10H, m), 8.40-8.51 (2H, m); MS (APCI+) found (M+1) = 701; C3gH34CIFNgO4S requires700.

Example 49 — 1-(N-Methyl-N-(4-(4-trifluoromethylphenyl)-2-fluorobenzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

ﬁDAQ, F
FDA
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Prepared from Intermediates A61 and B16 by the method of Example 1. White solid. TH-NMR (CDCl3)
8 3.03 (3H, s), 3.66 (2H, s), 3.96 (3H, s), 4.42-4.75 (6H, m), 6.80-7.03 (3H, m), 7.21-7.45 (5H, m), 7.56-
7.79 (4H, m), 8.44 (2H, s); MS (APCI+) found (M+1) = 682; C34H)gF5N503S requires 681.

Example 50 — 1-(N-Methyl-N-(4-(2-fluoro-4-trifluoromethylphenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

ﬁr& o
F/©A

Prepared from Intermedlates AS59 and B16 by the method of Example 1. I NMR (d6-DMSO) 6 2.89
and 2.99 (3H, 2xs), 3.53 and 3.54(2H, 2xs), 3.88 (3H, s), 4.37 and 4.42 (2H, 2xs), 4.59 and 4.67 (2H, -
2xs), 4.94 and 4.98 (2H, 2xs), 7.10-7.14 (2H, m), 7.35-7.56 (7TH, m), 7.69-7.82 (3H, m), 8.50 (2H, s); MS
(APCI+) found (M+1) = 682; C34H)ygF5N503S requires 681.

Example 51 — 1-(N-Methyl-N-(4-(3-chloro-4-fluorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

o}
F/©/\ e O O cl

/N
Prepared from Intermediates A63 and B27 by the method of Example 1. 15 NMR (CDCl3) $ 2.95 and
3.08 (3H,2xs), 3.60 and 3.62 (2H,2xs), 3.85 and 3.87 (3H,2xs), 4.47-4.61 (6H,m), 6.74 and 6.81
(1H,2xs), 6.98 (2H,m), 7.2-7.5 (10H,m), 7.55-7.6 (1H,m); MS (APCI+) found (M+1) = 620/622;
C32H)gClFyN507S requires 619/621.

Example 52 — 1-(N-Methyl-N-(4-(2,4-difluorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

N‘j)/\@*
= F

o

F Ef O

Prepared from Intermediates A65 and B27 by the method of Example 1. TH-NMR (CDCl3) 62.96 and
3.09 (3H,2xs), 3.60 and 3.62 (2H,2xs), 3.85 and 3.86 (3H,2xs), 4.45-4.62 (6H,m), 6.75 and 6.81
(1H,2xs), 6.9-7.0 (4H,m), 7.20-7.45 (8H,m); MS (APCI+) found (M+1) = 604; C39HygF3N507S
requires 603.
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Example 53 — 1-(N-Methyl-N-(4-(2,4-diﬂuorophenyl)benzyl)aminocarbonylm9thyl)-2-(4-
fluorebenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

fﬁ/\AA )
o

Prepared from Intermedlates A65 and B16 by the method of Example 1. 1H-NMR (CDCI3) 6 2.98 and
3.10 (3H,2xs), 3.6-3.7 (2H,m), 3.98 and 3.99 (3H,2xs), 4.45-4.62 (6H,m), 6.75-7.0 (SH,m), 7.25-7.45
(6H,m), 8.45 and 8.47 (2H,2xs); MS (APCI+) found (M+1) = 632; C33HgF3N503S requires 631.

I

Example 54 — 1-(N-Methyl-N-(4-(4-chloro-3- ﬂuorophenyl)benzy])ammocarbonylmethyl) -2- (4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one :

/kjj/\CA -~
od

Prepared from Intermediates A51 and B16 by the method of Example 1. 1H-NMR (CDCI3) 62.96 and
3.09 (3H,2xs), 3.65 and 3.68 (2H,2xs), 3.98 and 3.99 (3H,2xs), 4.45-4.61 (6H,m), 6.79 and 6.85
(1H,2xs), 6.93-7.01 (2ZH,m), 7.2-7.45 (8H,m), 7.55-7.6 (1H,m), 8.44 and 8.46 (2H,2xs), MS (APCI+)
found (M+1) = 648; C33HgCIFpN503S requires 647.

Example 55 — 1-(N-Methyl-N-(4-(3-chloro-4-fluorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

/k%/\’\/\)\ o
V.»(

Prepared from Intermediates A63 and B16 by the method of Example 1. IH-NMR (CDCl3) $2.97 and
3.09 (3H,2xs), 3.6-3.7 (2H,m), 3.98 and 3.99 (3H,2xs), 4.45-4.62 (6H,m), 6.74 and 6.81 (1H,2xs), 6.98
(2H,m), 7.2-7.5 (10H,m), 7.55-7.6 (1H,m); MS (APCI+) found (M+1) = 604; C30HgF3N50-S requires
603. :

Example 56 — 1-(N-(Dimethylaminocarbonylmethyl)l-N-(4-(4-chlorophenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

(o}

l S
F@TU
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Prepared from Intermediates A46 and B27 by the method of Example 1. Pale green solid. IH-NMR
(CDCl3).8 2.85-3.06 (6H, 2xs), 3.53-4.73 (13H, m), 6.80-7.05 (3H, m), 7.20-7.53 (12H, m); MS

(APCI+) found (M+1) = 673; C35H34CIFNgO3S requires 672.

Example 57 — 1-(N-Methyl-N-(4-(4-chloro-3-fluorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one
o]

N C N
Lo < c
S N
L0
Prepared from Intermediates AS1 and B27 by the method of Example 1. TH-NMR (CDCI3) & 2.96 and
3.08 (3H,2xs), 3.55-3.65 (2H,m), 3.85 and 3.86 (3H,2xs), 4.45-4.62 (6H,m), 6.7-7.05 (3H,m), 7.15-7.55 .
(11H,m), MS (APCI+) found (M+1 ) = 620; C32H»gCIF»N50,S requires 619.

Example 58 — 1-(N-(2-Methoxyethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

ﬁrr
\ N@‘

Prepared from Intermediates A48 and B27 by the method of Example 1. White solid. lH-NMR (CDCl3)
& 3.19-3.37 (3H, 2xs), 3.43 (3H, s), 3.55-3.64 (2H, m), 3.86 (3H, s), 4.40-4.59 (3H, 2xs), 4.65 (2H, s),
4.77 (2H, s), 6.70-7.07 (3H, m), 7.20-7.55 (12H, m); MS (APCI+) found (M+1) = 646;
C34H33CIFN503S requires 645.

Example 59 — 1-(N-Methyl-N-(4-(4-methoxyphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

N

= N—
S)'\N I \N’ OMe
o Co ®
T 0

Prepared from Intermediates A53 and B27 by the method of Example 1. 'H-NMR (CDCl3) & 7.00-7.49
(10H, m), 6.98 (4H, m), 6.80 (1H, s), 4.46-4.60 (6H, m), 3.86 (6H, m), 3.59 (2H, s}, 2.94 (2H, s);
MS(APCI+) found (M+1) = 598, C33H39FN5013S requires 597; Mpt: 177°C.

Example 60 — 1-(N-(2-Methoxyethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

ﬁﬁf\fx )
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Prepared from Intermediates A48 and B16 by the method of Example 1. White solid. IH-NMR (CDCl3)
& 3.20-3.73 (8H, m), 3.98 (3H, s), 4.41-4.55 (3H, m), 4.64-4.85 (4H, 2xs), 6.75-6.85 (1H, 2xs) 6.87-7.06

(2H, m), 7.20-7.53 (10H, m), 8.40-8.50 (2H, m); MS (APCI+) found (M+1) = 674; C35H33C1FN504S
requires 673.

Example 61 — 1-(N-(Ethoxycarbonylmethyl)-N-(4-(4-chlorophenyl)benzyl)amino-
carbonylmethyl)-2-(4-ﬂuorobenzyl)thio-5-(2-meth0xypyrimid-5-ylmethyl)pyrimidin-4-0ne

)\ /k/

e oo

Prepared from Intermediates A47 and B16 by the method of Example 1. Pale green solid. 1H-NMR
(CDCl3) & 1.16-1.30 (3H, t), 3.60-3.70 (2H, 2xs), 3.91-4.30 (7H, m), 4.40-4.72 (6H, m), 6.85-7.05 (3H,
m), 7.20-7.53 (10H, m), 8.42-8.50 (2H, 2xs); MS (APCI+) found (M+1) = 702; C3H33CIFN505S
requires 701.

Example 62 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(3,4-difluoro-
benzyl)thi0-5-(2-meth0xypyrimidaS-ylmethyl)pyrimidin-4—one

fﬁ/\fx
DA k( m

Prepared from Intermediates A2 and B62 by the method of Example 1. 'H-NMR (CDCl3) § 8.46 (2H, s),
7.00-7.51 (11H, m), 6.82 (2H, s), 4.42-4.62 (6H, m), 3.98'(3H, s),.3.68 (2H, s), 2.98 (3H, s); MS(APCI+)
found (M+1) = 648, C33H,g CIF7N503S requires 647; Mpt: 188°C.

Example 63 — 1-(N-Methyl-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(3,4-
difluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one

fﬁ/ﬁ
CF
Prepared from Intermediates A13 and B62 by the method of Example 1. 'H-NMR (CDCl3) 8 8.46 (2H,

s), 7.06-7.71 (11H, m), 8.83 (1H, s), 4.43-4.63 (6H, m), 3.98 (3H, s), 3.68 (2H, s), 2.99 (3H, s);
MS(APCI+) found (M+1) = 682, C34HpgF5N5013S requires 681; Mpt: 210°C.
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Example 64 — 1-(N-Methyl-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-(1-morpholino)pyrimid-5-ylmethyl)pyrimidin-4-one

/

N ‘ l N

e
,

CF,
Prepared from Intermediates A13 and B64 by the method of Example 1. 'H NMR (DMSO-dg) 8: 2.93
(d, 3H), 3.42 (s, 2H), 3.64 (s, 8H), 4.40 (d, 2H), 4.61 (d, 2H), 4.96 (d, 2H), 7.14 (m, 2H), 7.36 (d, 1H);
7.4 (m, 1H), 7.5 (m, 1H), 7.53 (s, 1H), 7.63 (d, 2H), 7.69 (d, 1H), 7.85 (m, 4H), 8.30 (s, ZH). MS (ES+)

Found (M+1) =719; C37H34F4NgO3S requires 718.

Example 65 — 1-(N-Methyl-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-dimethylaminopyrimid-5-ylmethyl)pyrimidin-4-one

,kjj/fx -
F

Prepared from Intermediates A13 and B66 by the method of Example 1. 'H NMR (DMSO-dg) 8: 2.93
(d, 3H), 3.08 (s, 6H), 3.40 (s, 2H), 4.40 (d, 2H), 4.61 (d, 2H), 4.95 (d, 2H), 7.14 (m, 2H), 7.35-7.55 (m,
6H), 7.6-7.75 (m, 2H), 7.84 (m, 3H), 8.24 (s, 2H). MS (ES+) Found (M+1) = 677; C35H39F4NgO07S
requires 676.

Example 66 — 1-(N-(Carboxymethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-methoxypyrimid-5-ylmethyl)pyrimidin-4-one, sodium salt
o]

jons®
Q/\ kf 01

A solution of Example 61 (290 mg) in dioxan (2 ml) was treated with sodium hydroxide (16 mg) in water
(1.6 ml) and the mixture was stirred overnight. After evaporation of the dioxan, the residue was taken up
in water and washed with ethyl acetate. The aqueous layer was acidified to pH 3 with sodium bisulfate,
and the precipitated acid filtered off, washed with water and dried (120 mg). This material was dissolved
in aqueous sodium bicarbonate (1 equiv) with stirring and gently warming. Filtration and lyophilisation
yielded the sodium salt as a white solid (86 mg). TH.NMR (DMSO) 6 3.47-3.58 (4H, 2xs), 3.89 (3H, s),
4.32-4.53 (4H, m), 4.85 (2H, s), 7.08-7.20 (2H, ), 7.25-7.73 (11H, m), 8.45-8.52 (2H, 2xs); MS (APCI+)
found (M+1) = 673; C34HpgCIFNsNaO5SF requires 672.
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Example 67 — 1-(N-(2-Dimethylaminoethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one hydrochloride

/kj]/\f\
Me, N/\/N\/‘/‘/

Prepared from Intermediates A66 and B27 by the method of Example 1. 1H-NMR (CDCl3) 6 2.95 (3H,
s), 2.96(3H, s), 3.19 (2H, m), 3.58 (2H, s), 3.87 (3H, 5), 3.91 (2H, m), 4.42 (2H, s), 4.68 (2H, 5), 4.99
(2H, s), 6.88-6.93 (2H, m), 7.25-7.29 (6H, m), 7.36-7.45 (6H, m) 7.62 (1H, s); MS (APCI+) found
(M+1) = 659; C35H36CIFNgO2S requires 658.

Example 68 — 1-(N-(3-Dimethylaminopropyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one hydrochloride

)\)ﬁ/f
F Me N\/\/N\/‘/‘/

Prepared from Intermediates A67 and B27 by the method of Example 1. IH-NMR (CDCl3) 8 2.13 and
2.25 (2H, 2xbr. m), 2.76(3H, s), 2.77 (3H, s), 3.07 and 3.21 (2H, 2xbr. m), 3.49-3.96 (7H, m), 4.44 and
4.47 (2H, 2xs), 4.65 and 4.69 (2H, 2xs), 4.87 (2H, s), 6.90-6.94 (2H, m), 7.26-7.32 (6H, m), 7.42-7.63
(7H, m); MS (APCI+) found (M+1) = 673; C3gH3gCIFNgO5S requires 672.
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Biological Data
1. ‘Screen for Lp-PLA > inhibition.
Enzyme activity was determined by measuring the rate of turnover 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.

WS P Ny
——QIPO(CHQ)ZNMeS@
&0
)

Assays were performed in 96 well titre plates.

Recombinant LpPLA?2 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 20ul of 10x substrate (A) to give a final substrate concentration of 20uM and 10 il of
diluted enzyme to a final 0.2nM LpPLA2.

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 Examples 28, 56, 58, 67 and 68 were tested as described above and had
respective ICs() values of 0.7, 0.2, 4.5, 0.6 and 0.5 nM.
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Claims
|

1. A compound of formula (I):

0]
S
RQ/\X)\I}I
Oﬁ/(CHz)n
. 3/N\/R“—Fts

ey
in which:

Rlisan aryl or heteroaryl group, optionally substituted by 1, 2, 3 or 4 substituents which may be
the same or different selected from C(1.1g)alkyl, C(1-1g8)alkoxy, C(j_ygyalkylthio, arylCy.1gyalkoxy,
hydroxy, halogen, CN, CORS, carboxy, COORS, CONROR7, NR6COR7, SOJNROR7, NROSO,R7,
NROR7, mono to perﬂuoro—C(1_4)alkyl and mono to perfluoro-C_4)alkoxy, or, as a single substituent,
optionally in combination with a further substituent as hereinbefore defined, CHHyCOOH or a salt thereof, ‘ .
CHCOORS, CHyCONRIR 10, CH,CN, (CHp),NRIR 10, (CH2),,,OH or (CH2),OR8 where m is an
integer from 1 to 3;

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(l_lg)alkyl, C(l-18 alkoxy, C(l-l gyalkylthio, arylC(y.1 8)alkoxy,
hydroxy, halogen, CN, CORS, carboxy, COORS, CONRYR10, NROCOR7, SO,NRIR10, NROSO,R7,
NROR10, mono to perﬂuoro-C(1_4)alkyl, mono to perfluoro-C(j.4jalkoxyaryl, and arle(1_4)alkyl;

R3is hydrogen or C(1_4)a1ky1 optionally substituted by hydroxy, OR6, CORS, carboxy, COORS,
CONRIR1O, NRIR1O;

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(y_yg)alkyl, C(1_1g)alkoxy, C(}.18)alkylthio, arylC(q_1g)alkoxy,
hydroxy, halogen, CN, CORY, carboxy, COORS, CONRIR10, NR6COR7, SO,NRIR10, NROSO,R7,
NROR10, mono to perfluoro-Cj_4)alkyl and mono to perfluoro-Cyj_g)alkoxy;

R3 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 l_lg)alkyl, C(l_lg)alkoxy, C(1-18)alkylthio, arylC(y.
18)alkoxy, hydroxy, halogen, CN, CORO, carboxy, COOR®, CONRIR10, NROCOR?, SO,NRIR1,
NR6802R7, NRIR 10, mono to perfluoro-C(1.4)alkyl and mono to perfluoro-C1._4)alkoxy; i '

RO and R7 are independently hydrogen or C(1.20)alkyl, for instance C(1_4)alkyl (e.g. methyl or

ethyl);

R8s C(1-4)alkyl or a pharmaceutically acceptable in vivo hydrolysable ester group;

R? and R10 which may be the same or different is each selected from hydrogen, C(1-12)alkyl,
CH5RI1L, CHR12C02H or a salt thereof, or RY and R10 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, oxo, C(3.4yalkyl, C(1_4)alkylCO, aryl, e.g. phenyl, or aralkyl, e.g benzyl, for instance
morpholine or piperazine;

R11is COOH or a salt thereof, COOR8, CONROR7, CN, CH»OH or CH,OR®;
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R12is an amino acid side chain such as CH,OH from serine;
n«s an integer from 1 to 4, preferably 1 or 3
XisOorS;and
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Zis CRI3R1% where R13 and R14 are each hydrogen or C(1_g)alkyl, or R13 and R14 together

5 with the intervening carbon atom form a C(3.g)cycloalkyl ring.

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

10 3. A compound of formula (I) as claimed in claim 1 for use in therapy.

4. The use of a compound of formula (I) as claimed in claim 1 for the manufacture of a medicament for

treating atherosclerosis.

15 5. 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 a compound of
formula (I) as claimed in claim 1.

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

20

(a) reacting a compound of formula (I1):

jﬁ

COOH

R X

in which X, Y, Z, R! and R2 are as hereinbefore defined,
25  with a compound of formula (III):

R3-R4-CH,NHR3
in which R3, R4 and R9 are as hereinbefore defined; under amide forming conditions;

30

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

0O
N/Ujrz\
I
Rz/\X/kH

35 in which X, Z, R and R? are as hereinbefore defined,
63
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®

with a compound of formula (V):

R5-R4-CH,NR3-CO-(CHp)p-L1
)
in which n, R3, R and R9 are as hereinbefore defined, and L1 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 dichloromethene;

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

S N

N

RQ/N\/

(CH,),.
Ri—R®

(VD
in which n, Z, Rl, R3, R% and R are as hereinbefore defined,
with a compound of formula (VII):

R2-CHp-L1
(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, in an
inert solvent such as dichloromethene; or

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

@)

N| ] Z\R1
B

|
Os__(CH,),
Yo

RS/N\/

(V1)
in which n, Z, R1, 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):
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R2-CH,-OH

. ' (IX)
in which RZ is as hereinbefore defined,

v

5  inthe presence of a base such as 4-dimethylaminopyridine, in an inert solvent such as pyridine.
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Novel Compounds

The presént invention relates to certain novel pyrimidinone compounds, processes for their preparation.
intermediates useful in their preparation, pharmacsutical 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 enzvme Lipoprotein Associated
Phospholipase Ay (Lp-PLA3), 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, rheurnatoid
arthritis, stroke, myocardial infarction, reperfusion injury and acute and chronic inflammation. A
subsequent publication from the same group further describes this enzyme (Tew D er al, Arterioscler
Thromb Vas Biol 1996:16;591-9) wherein it is referred to as LDL-PLA5. A later patent application (WO
95/09921, Icos Corporation) and a related publication in Nature (Tjoelker er al, vol 374, 6 April 1993,
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.

It has been shown that Lp-PLA» is responsible for the conversion of phosphatidylcholine to
lysophosphatidylcholine, during the conversion of low density lipoprotein (LDL) to its oxidisad form.
The enzyme is known to hydrolyse the sn-2 ester of the oxidised phosphatidylcholine to give
lysophosphatidyicholine and an oxidatively modified fatty acid. Both products of Lp-PLA» 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 accumulation of cells loaded with
cholesterol ester in the arteries. Inhibition of the Lp-PLA» 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 useful in the treatment of
atherosclerosis.

The increased lysophosphatidyicholine content of oxidatively modified LDL is also thought to be
responsible for the endothelial dysfunction observed in patients with atherosclerosis. Inhibitors of Lp-
PLA> 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 addition, Lp-PLA» 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 ganeral application in any disorder that involves lipid
peroxidation in conjunction with Lp-PLA> activity to produce the two injurious products,

lysophosphatidylcholine and oxidatively modified fauy acids. Such conditions include the

aforementioned conditions atherosclerosis, diabetes, rheumatoid arthrits, stroke, myocardial infarction,
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reperfusion injury and acute and chronic inflammation. Further such conditions include various
neuropsychiatric disorders such as schizophrenia (see Psychopharmacology Bulletin, “vl 139-163. 1923
Patent applications WO 96/12963, WO 96/13484. WO96/19451, WO 97/02242. WO97/217675.
WQO97/217676, WO 96/41098, and WO97/41099 (SmithKline Beecham plc) disclose inrer alia variots
series of 4-thionyl/sulfinyl/sulfonyl azetidinone compounds which are inhibitors of the enzyme Lp-
PLA7. These are irreversible, acylating inhibitors (Tew er a/, Biochemistry, 37, 10087, 1998).

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

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

O
N Z\R’
|
Rz/\x/kr?l
Oﬁ/(CH2>n
4 5
F‘3/N\/R R

(D
in which:

Rlisan aryl or heteroary! group, optionally substituted by 1, 2, 3 or 4 substituents which may &e
the same or different selected from Cy|_jgjalkyl, C¢j.1gyalkoxy, C(j.1g)alkylthio, arylCyy_gyalkoxy.
hydroxy, halogen, CN, CORS, carboxy, COORS, CONRIR 10, NROCOR, S0,NRIR 10, NROSO5R7.
NRIR 10, mono tolperﬂuoro~C(1,4)alkyl and mono to perfluoro-C(j_gjalkoxy, or, as a single substituznt.
optionally in combination with a further substituent as hereinbefore defined, CHHCOOH or a salt tharzof.
CH,COORS, CHyCONRIR IO, CHHCN, (CHy);NRIR L0, (CH7)OH or (CH2),ORS where m is an
integer from [ to 3; ‘

R? is an aryl or heteroaryl group. optionally substituted by 1, 2, 3 or 4 substituents which may o=
the same or different selected from Cri-19)atkyl, C(l_lg)alkoxy. C(1-18)alkylthio, arylC(.yg)alkoxy.
hydroxy, halogen, CN, CORY, carboxy, COOR®, CONRR 10, NROCOR7, 5O,NRIR 0, NROSO,R.
NROR 10, mono to perfluoro-Cy{_gyalkyl, mono to perfluoro-C_yjalkoxyaryl, and arylCy_gyalkyls

R3is hydrogen or C( 1-g)alkyl which may be unsubstituted or substituted by hydroxy, ORS.
COR®, carboxy, COOR®, CONRPR!0 NROR !0, mono- or di-(hydroxyC( [-)alkyl)amino or
N-hydroxyC_gyalkyl-N-C(|_gjalkyl amino;

R*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(j_jgyalkyl. Cry_1g)atkoxy, Cr|_g)alkylthio, arviC(y.1g alkoxi'.
hydroxy, halogen, CN, CORY, carboxy, COORS, CONRR !0, NROCOR7. 5O,NRIR 0. NROSO5R .
NROR !0, mono to perfluoro-C|_gyalkyl and mono to perfluoro-Cy|_gjatkoxy:

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(y_ygyalkyl, C(j.1gyalkoxy, C(|_gjalkylthio, arin(l_lg)zilkoxy.'
hydroxy, halogen, CN, CORS, carboxy, COOR®, CONROR 10, NROCOR7, SO,NRIR 10, NROSO,R.
NROR 10, mono 1o perﬂuoro-C( 1-4)alkyl and mono to perfluoro-C(|_gyalkoxy;
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RYand R are independently hydrogen or Cipaoyaikyl forinstancs Cpyooyalkyl(e.g. meth

" ethyl):

RS iy Cii-uyalkylor a pharmaceutically acceptable in vivo hydrolvsable ester group:

RY and R10 which may be the same or different s each selected from hydrogen. Cp.p2yalk:t.
CH')RH CHR!2 “CO~H or a salt thereof, or RY and R1U together with the nitrogen (o which they ar2
attached form a 4- 10 7-, preferably 3- to 7-. memberad ring optionally containing one or more furthe:
heteroatoms selected from oxygen. nitrogen and sulphur, and optionally substituted by one ar two
substituents selected from hydroxv. oxo, Cr-palkyl, CrppyalkylCO, aryl. e.g. phenyl oraralkyl 2.2
benzyl, for instance morpholine or piperazine:

l'is COOH or a salt thereof, COORS, CONRORT, CN, CH,OH ot CH>0RE:

R!2 is an amino acid side chain such as CH»OH from serine;

n1s an integer from | to 4, preferably | or 3:

XisOorS: and

Zis CRIPR! where R13 and R 1% are each hydrogen or Cry_gyalkyl, or R13 and R1# together
with the intervening carbon atom form a C3-p)cycloatkyl ring.

Preferably. Z is CH,.
Representative examples of R1 when an aryl group include phenyl and naphthyl.

Representative examples of R when a heteroary! group include a 3- or 6- membered, monocychic

heteroaryl group containing | or 2 nitrogen heteroatoms.

Preferably R1 is pyrimidyl optionally substituted by 1 or 2 substituents preferably selected from oxo.

arylCy.gyalkyl (e.g. benzyl), C(1-6)alkyl (e.g. methyl or ethyl), C(3.g)cycloalkyl. hydroxy, C(1ayalioxy

(e.g. methoxy), caxooxvC(l g)yalkyl. C{l _g)alky caruowC(I gyatkyl. di-Cq_gyalkylamino, and
morpholino: or pyrazolyl optionally substituted by Cu_é)alk, (e.2. methvl or ethyl).

Preferably, ZR ! is pyrimid-3-ylmethyl optionally substituted by 2-methoxy, 2-trifluoromethyl. 2-(=-

morpholino) or 2-dimethylamino, 2-oxo-pyrimid-3-vlmethyl in which the 2-oxo-pyrimid-3-vl moiery is 23

herein before defined or I-methyl-4-pyrazolylmethvl.
Preferablv X is S.

Represemanve examples of R? when an aryl group include phenyl and naphthyl. Representative
examnples of R? when a heteroaryl group include pyridyl, pynmidinyl, py ra.zoM furanyl, thienyl.
thiazolyl. quinolyl. benzothiazolyl, pyridazolyl and pvrazinyl. Preferrably. R? is phenyl optionalily
substituted by halogan.

Representative examples of RQCHQX include 4-fluorobenzylthio.

Representative examples of R include hydrogen, methyl, ethyl and propyl. optionally substitutzd by
amino, alkyl amino. dialkyl amino, hydroxyalkylamino, hydroxy, alkoxy, carboxy, alkylcarboxy. and
heterocyeyvl such as piperidine, piperazine, pyrrolidone and morpholine, wherzin the alkyl moiaty, it

present, is C(y_3jalkyl, preferably methyl, or ethyl.
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Representative examples of R™ include pheny! optionally substituted by halogen: thiophene: pyridinz:
and pyrimidine.

Representative examples of R include phenyl optionally substituted by halogén. triffuoromethvl, or
trifluoromethoxy, preferably at the 4-posicion.

Preferably, R* and R3 together form a 4-(phenyl)phenyl substituent in which the remote phenyvl ring mayv

" be optionally substituted by halogen or trifluoromethyl, preferably at the 4-position.

Pharmaceutically acceptable in vivo hydrolysable ester groups for RS include those which break down
readily in the human body to leave the parent acid or its salt.

Representative examples of values of pharmaceutically acceptable in vivo hydrolysable ester groups tor
RS include:

-CH(R®)0.CO.RY;

-CH(R®)0.CO.0R¢,

-CH(R®)CO.NReRf

-RANRERE,;

-CH,ORSE;

O\‘/
l
0O

CH(R2)0.CO.CgH4 Y ! COCH(RI)NH>; and
S 2

-CH, - R
O

in which:

R2 is hydrogen, (C1—6)a1kyi. in particular methyl, (C3-7)cycloaikyl, or phenyl, each of which may b=
optionally substituted,;

RYis (Cr-glalkyl, (C-g)alkoxy(Cy-g)alkyl, phenyl. benzyl, (C3-7)cycloalkyl,
(C-gralkyl(C3-7)cycloalkyl, 1-amino(Cy-g)altkyl, or 1-(C-gatkyl)amino(Cy-g)alkyl. cach of which may
be optionally substituted; or

R2 and RP together form a I,2-phenylene group optionally substituted by one or two methoxy groups:
R€is (Cy-glalkyl, (C3-7)cycloalkyl, (Cy-g)alkyl(C3-7)cycloalkyl:

Rd is (C1-glalkylene optionally substituted with a methyl or ethyl group;

Re and R which may be the same or different is each (C-g)alkyl; or aryl{C;-4) alkyl. optionally
substituted with e.g. hydroxy; : ‘

RE is (C-galkyl;

RN is hydrogen, (Cy-g)alky!l or phenyl;

Riis hydrogen or pheny!l optionally substituted by up to three groups selected from halogen.
(C-g)-alkyl, or (Cy-g)alkoxy;

and
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ylis oxygen or NH;

for instance:

(a) acyloxyalkyl groups such as acetoxymethyl, isobutyryloxvmethyl, pivaloyloxymethyl,
benzoyloxymethyl, a-acetoxyethyl, a-pivaloyloxyvethyl, l-(cyclohexylcarbonyloxy)etavl.
(1-aminoethyl)carbonyloxymethyl, 2-methoxyprop-2-vicarbonyloxymethyl, phenvlcarbonyloxymethyl
and 4-methoxyphenyl-carbonyloxymethyl;

(b) alkoxy/cycloalkoxycarbonyloxyalkyl groups, such as ethoxycarbonyloxymethyl, t-
butyloxycarbényloxymethyl, cyclohexyloxycarbonyloxymethyl, 1-
methylcyclohexyloxycarbonyloxymethyl and c-ethoxycarbonyloxyethyl;

(c) dialkylaminoalkyl, especially di-loweralkylamino alkyl groups such as dimethylaminomethvl.
dimethylaminoethyl, diethylaminomethy! or diethylaminoethvi;

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

(e) lactone groups such as phthalidyl and dimethoxyphthalidyl;

() (3-methyl-2-0x0-1,3-dioxolen-4-yDmethyl; and

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

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

(2-methoxycarbonyl-E-but-2-en-yl)methyl, isobutyryloxymethyl, 2-methoxyprop-2-ylcarbonyloxymethyi.
phenylcarbonyloxymethyl, 4-methoxyphenyl-carbonyloxymethyl, t-butyloxycarbonyloxymethyl,
cyclohexyloxy-carbonyloxymethyl, 1-methylcyclohexyloxycarbonyloxymethyl, N,N-
dimethylaminocarbonylmethy!, and (5-methyl-2-0xo0-1,3-dioxolen-4-yymethyl.

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, p-toluenesulfonic,
ethanedisulfonic, acetic, propionic, tartaric, salicylic. citric. gluconic. aspartic, stearic, palmitic, itaconic.
glycolic, p-aminobenzoic, glutamic, taurocholic acid. benzenesulfonic, hydrochloric, hydrobromuc,

sulfuric, cyclohexylsulfamic, phosphoric and nitric acids.

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

When used herein, the term "alkyl” and similar terms such as "alkoxy” includes all straight chain and
branched isomers. Representative examples thereof include methyl. ethvl, n-propyl, iso-propyl, n-butvl.

sec-butyl, iso-butyl, t-butyl, n-pentyl and n-hexyl.

w
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When used herein, the term “aryl” refers (0, 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.
Each ring may have from 4 to 7, preferably 5 or 6, ring atoms. A bicyclic heteroaromatic ring svsiem
may inglude 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 formula (1) are:
1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonyimethyl)-2-(4-fluorobenzyi)thio-3-( I -
methylpyrazol-4-ylmethyl)pyrimidin-4-one;
1-(N-Methy!-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-3-(1-
methylpyrazol-4-ylmethyl)pyrimidin-4-one;
1-(N-(2-Dimethylaminoethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluoro-
benzyl)thio-3-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one;
1-(N-Methy!-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobenzyt)thio-3-(2-(4-
morpholino)pyrimid-5-ylmethyl)pyrimidin-4-one; .
[-(N-(2-(dimethylamino)ethy!)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonyimethyl)-2-(4-
fluorobenzyl)thio-3-( I-methyl~4-pyrazolylmethyl)pyrimidin~4-one:
1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-3-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one;

1-(N-(2-(diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-3-ylmethyl)aminocarbonylmethvl)-2-
(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolyimethyl)pyrimidin-4-one;

-1-(N-(2-(1-Piperidino)ethy!)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-

fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one bitartrate;
[-(N-(Carboxymethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-3-(1-methyl-4-pyrazolylmethy!)pyrimidin-4-one sodium salt; and
1-(N-(2-(diethylamino)ethy!)-N-(4-(4-trifluoromethyiphenyl)benzyl)aminocarbonyimethyl)-2-(4-
fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one or a pharmaceutically acceptable salt
thereof, including the hydrochloride, bitartrate. citrate and tosylate salts.

Since the compounds of the present invention, in particular compounds of formula (I). are intended for

use in pharmaceutical compositions, it will be understood that they are each provided in substantially
pure form. for example at'{east 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 formuta (I). Preferably, whenever possible.
the compounds of the present invention are obrained in crystalline form.

When some of the compounds of this invention are allowed to crystallise or are recrystallised from
organic solvents, solvent of crystalfisation may be present in the crystalline product. This invention

6
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crystallised or recrystatlised from solvents containing water. In such cases water of hydration may 22

® includes within its scope such solvates. Similarlv, some of the compounds of this invention may b2

forrmed. 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 lvophilisation. In

(W 1)

addition. different crystallisation conditions may lead to the formation of different polvmorphic forms of
crystalline products. This invention includes within its scope all polymorphic forms of the compounds of
formula (D).

Compounds of the present invention are inhibitors of the enzyme lipoprotein associated phospholipase
10 Ap (Lp-PLAY) 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 ()

for use in therapy.

The compounds of formula (I) are inhibitors of lysophosphatidylcholine production by Lp-PLA7 and
13 may therefore also have a general application in any disorder that involves endothelial dysfunction. for
example atherosclerosis, diabetes, hypertension, angina pectoris and after ischaemia and reperfusion. In
addition, compounds of formula (I) may have a general application in any disorder that involves lipid
peroxidation in conjunction with enzyme activity, for example in addition to conditions such as
atherosclerosis and diabetes, other conditions such as rheumatoid arthritis. stroke, inflammatory
.?O conditions of the brain such as Alzheimer’s Disease, myccardial infarction, reperfusion injury. sepsis. and
acute and chronic inflammation. Further such conditions include various neuropsychiatric disorders such
as schizophrenia (see Psychopharmacology Bulletin, 31, 139-163, 1993).

Further applications include any disorder that involves activated monocyiss, macrophages or

]
(W]

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 staz2
associated with activity of the enzyme Lp-PLA, which method involves treating a patient in need ther2af
with a therapeutically effective amount of an inhibitor of the enzyme. The disease state may be

30 associated with the increased involvement of monocytes, macrophages or lymphocytes; with the
formation of lysophosphatidyicholine and oxidised free faty acids; with lipid peroxidation in
conjunction with Lp PLA?2 activity; or with endothelial dysfunction.

Compounds of the present invention may also be of use in treating the above mentioned disease stai2s in

wi

combination with an anti-hyperlipidaemic, anti-atherosclerotic, anti-diabetic, anti-anginal. anti-

. 0

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 98/23310, WO

40 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 therefore provides. in a further aspect. a
pharmaceutical composition comprising a compound of formula (I) and a pharmaceutically acceptable

45 carrier.,
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Suitable pharmaceutical compositions include those which are adapted for oral or parenteral
administration or as a suppository. .
Surtable pharmaceutical compositions include those which are adapted for oral or parznteral
administration or as a suppository. Compounds of formula (I) which are active when given orally can b
formulated as liquids, for example syrups, suspensions or emulsions, tablets. capsules and lozenges. A
fiquid formulation will generally consist of a suspension or solution of the compound or
pharmaceutically acceptable salt in a suitable liquid carrier(s) for example, ethanol. giveerine. non-
aqueous solvent, for example polyethylene glycol, oils, or water with a suspending agent. presarvativs.
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 formulations. 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
example aqueous gums, celluloses, silicates or oils and the dispersion or suspension then filled into a soft
gelatin capsule. Typical parenteral 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 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 meliing
vegetable or synthetic 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 1 to 500 mg (and for parenteral administration conzains
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 betwean | mg and
500 mg, or an intravenous, subcutaneous, 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
continuous therapy, for example for a week or more.

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

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

(1




10

P32505 M

in which X, Y, Z. R! and R? are as hereinbefore defined. \, \
with a compound of formula (I}

R3-R*-CH,NHR?
in which R3, R% and R are as hereinbefors defined; under amide forming conditions;

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

O
N/UE/Z\#
i
H2/’\\X)\ﬁ

in which X, Z, R! and R? are as hereinbefore definead,
with a compound of formula (V):

RO-R*-CH,yNR3-CO-(CHy),-L !
)
in which n, R3, R% and R are as hereinbefore defined, and L isa leaving group such as halogan. for
instance bromo or iodo,

in the presence of a base such as a secondary or tertiary amine, for instance di-isopropylethylaminz. in 2n
inert solvent such as dichloromethene;

(c) when X is §, reacting a compound of formula (VI):

HN | R
P

0 (c’:Hz)n
Rj\;/vﬁ‘f—-— R

in which n, Z, R R3, R4 and R are as hereinbefora defined,
with a compound of formula (VII):

R2-CH,-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-isopropylethylaminz. in an
inert solvent such as dichloromethane; or
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- . .
N' } Z\R,
LZ/LN
|
Oﬁ/(CHz)n
RE—R’

(VI
in which n, Z, R}, R3, R% and R3 are as hereinbefore defined, and L2 is a leaving group such as halogan
or alkylthio, for instance methylthio,
with a compound of formula (IX):

R2-CH,»-OH
()
in which R2 is as hereinbefore defined, .
in the presence of a base such as 4-dimethylaminopyridine, in an inert solvent such as pyridine.

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

10
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Scheme I
in which:

L3 is a C(1-6)alkyl group, for instance methyl;
R isa C(1-gyalkyl group, for instance ethyl and
L1, L2 Rl R2 R3 R# R3 n, Xand Z are as hersinbefore defined.

With reference to Scheme I:

Amide forming conditions for step (a) are well known in the art. Preferably. the acid of formula (II) 15
reacted with the amine of formula (III) in an inert solvent, such as dichloromethane, at ambizni
temperature and in the presence of an activating agent such as as -(3-dimethylaminopropyl)-3-

ethylcarbodiimide plus hydroxybenzotriazols.

Alkylation conditions for step (b) inciude 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, forming

1l
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an intermediate ester which is then converted to the acid of formula (II) by hydrolysis. for instance using

aqueous sodium hydroxide in a solvent such as dioxan.

s

I3

Conditions for step (c) include 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 or dimethyl formamide, or a secondary or tertiary amine base such as di-
isopropylethyl amine, in solvent such as dichloromethane.

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

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

In step (f), a compound of formula (VI) 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 dichloromethene

In step (g), a compound of formula (XHI) is reacted with a2 compound of formula (XIV) in a solvent such
as dimethylformamide to form an intermediate thiourea, which is then treated with a base such as sodium .
methoxide.

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

In step (1), a 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 £.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 oxalvl
chloride.

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

In step (k), a compound of formula (XII) 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.

The present invention will now be iflustrated by the following examples.
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Examples

The structure and*purity of the intermediates and examples was confirmed by 1H-NMR and (in nearly 20

cases) mass spectroscopy, even where not explicitlv indicated below.

Intermediate A1 — 4-(4-Chlorophenyl)benzaldehyde

M

7 N
K —

i

(@) 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 coolad
and diluted with ethyl acetate. The mixture was filtered as necessary to remove inorganic residues. then
the organic layer was washed successively with agueous citric acid and brine, dried and evaporated. The
crude product was purified by chromatography (silica, 5% ethy! acetate in hexane); product fractions
were evaporated to a white solid (1.32g, 72%).

<5

(b) A mixture of 4-chlorobenzeneboronic acid (19.4g, | equiv), 4-bromobenzaldehvde (22.9¢, 1 equiv).
palladium(Il} acetate (1.4g, 0.05 equiv) aqueous sodium carbonate (30.3 g in 144ml solution, 2 equiv)
and dimethoxyethane (500ml) 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 (23.22.
94%). 'H-NMR (CDCl3) 8 10.05 (1H, s5), 7.96 (2H. d), 7.73 (2H.d), 7.57 (2H, d), 7.46 (2H, d); MS

(AP+) found (M+1) = 217, Cy3Hg”CIO requires 216.

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

~H

OO

A mixture of Intermediate Al (3.5g, { equiv), methvlamine (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 borohvdride
(0.61g, 1 equiv) added portionwise. The ice bath was removead, and the mixture stirred for 43min at
room temperature then at 50°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 (CDCly) 6 7.51 (4H, d). 7.40 (4H, d), 3.79 (2H. s). 2.48 (3H, 5); MS
(APCI+) found (M+1) = 232, C14H 4”CIN requires 231.

Intermediate A3 — N-(2-Diethylaminoethyl)-4-(4-chlorophenyhbenzylamine

H
N

A muxture of Intermediate Al (35.0g), N N-diethylethylenediamine (35.6ml). 4A molecular sizve (372).
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 filirates
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 ol

,_‘
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(72.7¢). TH-NMR (CDCI3) 3 1.70 (2H. 1), 2.22 (6H. 5), 2.33 (2H. 1), 2.69 (2H, br. m), 3.83 (2H. 5). 7.57-
743 (4H. m), 7.32-7.36 (4H, m).

Intermediate A4 — 4-(4-Chlorophenyl)benzy} alcohol

HO
OO

A mixture of Intermediate Al (1.73g, | equiv), sodium borohydride (0.3g, 1 equiv) and ethanol (20mi)
was stirred until a clear solution was obtained: a gentle exotherm was observed. The temperature was
raised to 30°C and stirring continued for 2h, then the solvent was removed in vacuo, water added o the
residue, and the product extracted into dichloromethane. Drying and evaporation of the solvent gave a
white solid (1.67g). IH-NMR (CDCl3) & 1.73 (1H,1), 4.74 (2H, d), 7.2-7.6 (8H, m)..

Intermediate A5 — N-(4-(4-Chlorophenyl)benzyl)phthalimide

Intermediate A4 (1.62g, 1 equiv), phthalimide (1.42g, 1.3 equiv) and triphenylphosphine (2.533g. 1.3

equiv) were dissolved in dry THF (50mli), the solution was cooled in ice, and diethyl azodicarboxvlate

(1.52ml, 1.3 equiv) was added slowly with stirring. The yellow solution was stirred for 16h at room .
temperature, then the solvent was evaporated. Chromatography (silica, 1:1 dichloromethane/pet. ether)

and trituration with ether gave the desired product (2.03g, 79%). 1H-N’\/IR (CDCl3) 5 4.89 (2H, s). 7.36-

7.50 (8H, m), 7.69-7.74 (2H, m), 7.82-7.89 (2H, m).

Intermediate A6 — 4-(4-Chlorophenyl)benzylamine

A mixture of Intermediate A5 (1.98g, 1 equiv) and hydrazine hydrate (0.55ml, 2 equiv) in ethanol (40ml)
was heated at reflux for 2h, then the solvent was evaporated. The residue was shaken with
dichloromethane and 0.5M aqueous sodium hydroxide, the aqueous layer re-extracted with
dichloromethane, and the combined organic extracts purified by chromatography (silica, 1-3%
methanolic ammonia in dichloromethane). Product fractions were evaporated to a white solid (0.33g.
43%). 'H-NMR (CDCl3) 8 3.92 (2H, 5), 7.28-7.41 (4H, m), 7.49-7.54 (4H, m).

Intermediate A7 — N-Methyl-N-(4-(4-chlorophenyl)benzyl)bromoacetamide

Bromoacetyl bromide (0.123ml, 1.1 equiv) was added to a well-stirred mixture of Intermediate A2 (0.3g,
1 equiv), sodium hydroxide (0.06g, 1.2 equiv), water and dichloromethane. Stirring was continuad for 3h

at room temperature, then the phases were separated and the organic layer dried and evaporated.
Chromatography (silica, 3:1 hexane/ethyl acetate) gave the desired product as an oil (0.37g). 'H-NMR
(CDCl3) 6 7.38-7.68 (8H, m), 4.77 (2H, s), 4.07 (2H, s), 3.24 (3H, s): MS (APCI+)found (M=1) = 352,
CgH15" Br’CINO requires 331.

14
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Intermediate A8 — 3-Hydroxymethyl-2-(4-fluorophenyl)pyridine
HO N

7N p

A solution’of Intermediate A23 (4.632) in dry dichloromethane (100ml) was cooled to -78°C under
argon, then DIBAL-H (26.7ml, 1.3M solution in toluene) was added dropwise over 20min. Surring was
continued for 40min at -78°C, then 2M hydrochloric acid (32ml) was added dropwise over 13min. Th2
solution was allowed to warm slowly to room temperature, then the organic layer was separated. washad
with water, dried and evaporated. Chromatography (silica, 1:1 ethyl acetate/hexane) gave the product 25
a white solid (3.03g, 75%). 'H-NMR (CDCl3) 6 (1H, d), 7.98 (2H, m), 7.77 (1H, m), 7.68 (1H. d). 7.i3
(2H, v, 4.77 (2H, d), 1.802 (1H, v); MS(APCI+) found (M+1)=204, C172HoFNO requires 203.

Intermediate A9 — 3-Formyl-2-(4-fluocrophenyl)pyridine

H N

7N

o —

g

Activated manganese dioxide (3.19g) was added to a solution of Intermediate A8 (0.73g) in
dichloromethane (50ml) and stirred at room temperature for 16h. The solids were filtered off and the
filtrate evaporated to a pale yellow solid (0.37g). 'H-NMR (CDCl3) 8 10.15 (1H, 5), 9.11 (1H. 5), 8.22
(1H, dd), 8.10 (2H, m), 7.87 (1H, d), 7.20 (2H, 1); MS(APCI+) found (M+1)=202, C1oHgFNO requiras
201.

Intermediate A10 — N-Methyl-4-(4-chlorophenyl)-3-fluorobenzylamine
4

et as

Borane (1M solution in THF, 2 equiv) was stirred under argon with ice cooling, and a suspension of
Intermediate A39 (1 equiv) in dry THF was added gradually over a few minutes. After 5 mins the ic2
bath was removed and the mixture heated to reflux for th, then cooled to room tempsrature. 3M
Hydrochloric acid was added dropwise, and the THF was removed from the resulting suspension by
distillation. The residue was diluted with water and made strongly basic with sodium hydroxide. than th2
product was extracted into ether. Drying and evaporation of the organic solution, followed by
chromatography gave the title compound as an oit (88%). TH-NMR (CDCl3) 62.48 (3H, 5). 3.79(2H. s).
7.12-7.18 (2H, m), 7.33-7.50 (3H, m); MS (APCI+) found (M+1) = 250; C;4H[3CIFN requires 249.

Intermediate A11 — N-(Ethoxycarbonylmethyl)-4-(4-chlorophenyl)benzylamine

A mixture of Intermediate Al (0.5 g, [ equiv), glycine ethyl ester hydrochloride (0.32 g. | equiv),
diisopropylethylamine (0.4 ml, | equiv) and {,2-dichloroethane (10 mi) was stirred at room temperature.
sodium triacetoxyborohydride (0.73 g, 1.5 equiv) was added, and stirring continued overnight. After
diluting with dichloromethane, the solution was washed with water and dried over potassium carbonats.
Evaporation of the solvent yielded the title compound (0.57 g) as a white waxy solid. 'H-NMR (CDCIy)
© 1.22-1.37 (3H, 1), 3.44 (2H. 5), 3.85 (2H. 5), 4.15-4 32 (2H, @), 7.33-7.62 (SH, m); ); MS (APCI+)
found (M+1) =304; C{7HgCINO5 requires 303.
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Intermediate A12 — 2-Hydroxymethyl-3-{4-chlorophenyl)pyridine

=0 VAR o
iN_: ( )

m-Chloroperbenzoic acid (0.93 g) was added portionwise over 30 min to a solution of' Intermediate ALl
(0.77 g) in dichloromethane (10 ml), then the mixture was stirred at room temperature for a further hour.
diluted with dichloromethane, washed with aq. sodium bicarbonate. dried and evaporated.
Chromatography (silica, 5% methanol in dichloromethane) gave 2-methyl-3-(4-chlorophenvl)pyridinz-N-
oxide (0.79 g) as a white solid. This material was dissolved in dichloromethane (13 ml), trifluoroacaiic
anhydride (1.9 ml) added, and the mixture stirred for I hour at room temperature followed by | hour at
reflux. Volatile corriponents were removed in vacuo, then the residue was redissolved in
dichloromethane (5 ml), 2M aq. sodium carbonate (14 ml) was added, and stirted vigorouslv for 2 hours.
The mixture was diluted with dichloromethane and water, and the organic layer was washed with wacer.
dried and evaporated. Chromatography (silica, 3% methanol in dichloromethane) gave the title
compound (0.67 g) as an off-white solid. THNMR (CDCl3) 6 3.61 (1H.1), 4.82 (2H.d), 7.353 (1H.d). 7.4
(ZH,m), 7.51 (2H,m), 7.85 (1H,dd), 7.78 (1H,d); MS (APCI+) found (M+1) = 220/222; C1>H|oCINO
requires 219/221.

Intermediate A13 — Ethyl 2-(4-chlorophenyl)-4-oxopyrimidine-3-carboxylate
N
< 7N\
_ozc—g;;l)—@—a .
o

Sodium ethoxide (11.12 ml, 2 equiv) as a 21% w/v solution in ethanol was added dropwise 10 a
suspension of diethyl ethoxymalonate (3.03 ml, 1 equiv) and 4-chlorobenzamidine hvdrochloride (4.23 g.
I equiv) in ethanol (30 mi), then the mixture was heated to reflux for 4 hours. After cooling, the solvant
was removed in vacuo and the residue 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 drizd:
yield 2.94 g. I NMR (dg-DMSO) 8 1.29 (3H,1), 4.26 (2H.q), 7.65 (2H,m). 8.18 (2H,m). 8.65 (1H.s):
MS (APCI-) found (M-1) = 277/279; C13H | {CIN>O3 requires 278/280.

Intermediate A14 — Ethyl 2-(4-chlorophenyl)-4-chloropyrimidine-3-carboxylate

N
soc— \>—®‘cx
=N

Ci
Oxalyl chlonde (0.31 ml, 2 equiv) was added to Intermediate A13 (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). TH-NMR (CDCly) & .
1.44 (3H,1), 4.43 (2H,q), 7.50 (2H.m), 8.45 (2H.m). 9.17 (1H,s); MS (APCI+) found (M+1) = 297:
Cy3HClaN2O5 requires 296.

Intermediate A15 — Ethyl 2-(4-chlorophenyl)pyrimidine-3-carboxylate

N
saozc{ »—@—cw
=N

A mixture of Intermediate A4 (6.8 g, [ equiv), zinc powder (1.79 g, 1.2 equiv), acetic acid (1.37 mi. 1.2
equiv) and THF (100 mti) was stitred at 60°C under argon for {8 hours, then a further portion of acatic
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.

16
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and undissolved zinc powder was removed by filiration. A

crystallised from ethanol; vield 2.02 g.

(2H,m), 9. _)O (7H s)

»

VH-NMR (CDCI3) 8 144
. MS (APCI+) found (M+1) = 263: C(3H,

S
&)
]
O
1

(
2,

vent. the product
(2H.q). 743 (2ZH.m). S.=3

ation of the soh

Intermediate A16 — 3-Hydroxymethyl-2-(4-trifluoromethylphenyl)pyrimidine

HO N
=N

Intermediate A125 (0.96g) was hydrogenated over 10% pall

adium on charcoal (96 mg) in a mixture of

triethylamine (2 ml) and ethanol (20 ml) for 90 mins at | 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 aq. sodium bicarbonarz. Drying and evaporation

gave the title compound (2.02
(2H,s); M

2). IH.NMR (CDCl3) § 4.82 (2H,5), 7.75 (2H.m). 8.57 (2H,m). 8.85
S (APCI+) found (M+1) = 233; C11HgCIN,O requires 234,

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

AZ20

A21

A22

Precursors

Structure

4 formylboromc amd
4 ﬂuoromdobenzene

bromothxophene 3-

- carboxaldehyde,

-L-ﬂuorobenzeneboromc acxd

bromothlophene 3-

- carboxaldehyde,

4- chiorobenzeneboromc ac1d

A28

A30

A29

methv 6 chloromcotmate
4-fluorobenzeneboronic ac1d

methv[ 6 chloromcotmate

4. chlorobenz;neboromc amd

me[hvl 6-chl oromco[mate
3 4-dichlorobenzeneboronic acid

4b bromobenzaldehyde

4-trifluoromethylbenzeneboronic

. acid

~4 bromo-’) ﬂuorobenza dehvde
4-chlorobenzeneboronic acid

4-formylbenzeneboronic acid,
4-chloro-2-fluoroiodobenzene

J formvlbenzyneboromc acxd
4-chloro-3-fluoroiodobenzene

4-methoxybenzeneboronic acid,
4-bromobenzaldehyde

o = \

M20,C

7N N

~
Ci

/

pu g g -
3 —/ —

H
B @
O%Qb\:

R
MeO,C'[ \\—@;

Name

3-(4- Fluorophem )benza ldehyde

5;{4-F}uorophsnyr'l)—}thio-;;h’é‘ﬁ:c7 )
carboxaldehvde
5-(4-Chlorophenyl)-2-thiophene
carboxaldehyde

' Uerthv 6- (7 ﬂuoropherd;)- -
nicatinata
Methyvl-6-(4-chlorophenyl)-
nicotinata
Methyl-8-(3,4-dichlorophenyl)-
nicotinate
4.«(:4-:1"r4iﬂuoromaihyIpﬁé;r{_\r‘ri’}
benzaldehyde

4-(4-Chlorophenyi)-2-fluoro-
benzaldshvde

4-(4-Chloro-2-flucrophenyvi)-

benzaldehvde

V4-(_N‘—'.-Chlor0-3-ﬂuorop'henyl)-
benzaldenvde

4-(4-Methoxyphenvl)-
benzylaldehyde



A31 4-formylbenzeneboronic acid, a .
4-chloro-2-fluoroiodobenzens 4 /__
A32 4-formylbenzeneboronic acid,

2,4-bis(trifluoromethyl)-
bromobenzene

'5,33 4- formylbenzeneboromc acxd »
4-bromo-3-fluorobenzotrifluoride

0“?0 &
O;O“L ®

n

4-(2-Fluoro++-chlorophenyi}-
benzaldehvde

4-(2,4-bis(trifluoromethydphenyi-
benzaldehyde

v

4-(2-Fluoro-4-trifluoromethyl-
phenyl)benzaldehyde

/N cF

phenylpynidine

A34  4- -bromo-2- ﬂuorobenzaldehvde N 2-Fluoro-4- (4- mfluoronmth\l-
4-trifluoromethylbenzeneboronic CF, phenyl)benzaldehyde
acxd
A3s -chloro-4 ﬂuorobenzeneboromc ‘ " - & 4 (3 Ch oro—4 ﬂuoropheml)-

- acid, 4 O O F benzaldehyde
~ 4-bromobenzaldehyde

. A3¢6 - 4-formylbenzeneboronic acid, ; o ( A- Dxﬂuorophenvl)

: 2 Ads . £
. 2,4-difluoroiodobenzene o)—H‘ Q benzaldehyde

- A37 : 4-formylbenzeneboronic acid, ooc:=, 4 ( 4 Tnﬂuoromethoxypjyn\ 1)
; 4- mﬂuoromethoxylodobenzene H benzaldehyde

A38 ' 4- formylbenzeneboromc acid, OOCFZH 4-(4-Difluoromethoxyphenyl)-

, . 4- dlﬂuoromethoxylodobenzene H benzaldehyde

- A39 N-methyl~4 bromo -3- _H F N-Methyl-4- (-r-chlorophrnl) 3-
- fluorobenzamide, OC‘ fluorobenzamide
- 4-chlorobenzeneboronic acnd

A40 methyl 6-chloromcotmate meo,c— e, \Aethyl 6- -(4- tnﬂuorom=ﬁ\. {-
. 4-trifluoromethylbenzeneboronic =N pheayl)nicotinate
: acid

- A41  2-methyl-3- bromopyndme %—cx «meth)i 5-(4- mﬂuoror“ﬂh\.l-
. 4-chlorobenzeneboronic ac1d N=

2-methyl-3-(4-trifluoromethvi-

A42 2-methyl-5- mﬂylpyndme
- 4-trifluoromethylbenzeneboronic N=
i ac1d

Ad43 . 2 methyl - trlﬂylpyrxdme ' 7\

" 4-trifluoromethoxybenzene-
- boronic acid

The following intermediates were made by the method of Intermediate A2, using an appropriate

place of methylamine as necessary:

No. Precursor Structure
Add Int. A20 "N
F
A43 Int. A26 —N F
£
O~
A46

H Int. A2:7 .—-ﬁ . . ’Cl

$

phenyl)pyridine

2-mé£hyl;5‘{4-fdﬂuorométhoxf"-
phenyl)pyridine

aminz in

Name

N-Methyl-4-(4—ﬂuorophenyl)benzy lamine
N-Methyl-4—(4-tri ﬂuoro‘methylp henyl) benzyiami ne

N-Methyl-4-(4-chlorophenyl)-2-flucrobenzylaminz

18



enzylamine

-(3.4-dichlorophenyl)-

A

hloro-2-fluorophenyl)benzylamine

L-(4- chloro-3- ﬂuorOpheny )benzvlarmm

M- Methyl-4-(4- rﬁethgxyphenv )benzylamme

N-Methyl-4-(2- fluoro-4- chlorophenyl)benzvlamm

N- \Ithl-—«(’) -,-bxs(mﬂuoromethvl)pheml)-

N-Methyl-4-(2 ﬂuoro-—f-tnﬂuoromethylphenvl)-

N- \Iethxl--~(3 chloro-4- ﬂuorophenyl)beni»larmm

N- (’)-Dlmﬂhylammoeth» 4 (—L chl oroPhén"l)-

N \I=thxl-- (7 . dlﬂuoropheml)benzylamw '

N (g Dlr‘nékthvlammopropx 1)- 1. (-1 -chl orophan) )-

2‘—L\Iééhy'lamin;7meth}'l—5-(4—chloropheny’l)—

P32505
AV I A2 T ‘:/ \ N-Methyl-d(dc
C
A48 Al N ) N-Ethyl-4-(4-chlorophenyl)
Ad49  Int. Al3l _f N < 3-Methvlaminomethyl-2
//_\ ¢ pyridine
A30 Int. Al N-(Dimethyvlaminocarbonylmethyl)-4-(4-
e V_( c; chlorophenyl)benzylamine
A51 It Al e | N-(2-Methoxyethyl)-4-(4-chlorophenyl)-
e C‘ benzylamine
AS2 Int. A26 o /——VCF ;\- (Dxmhth}lammocarbonylmeth‘yl) 4-(4
Y ’ mﬂuoromethylphenvl)benzvlamme
;\53* vIn[ ,\79 “ :”n“""l“‘ """"""i,:‘“ ‘ NV\: \I-E*I—hrv (4.
O Q Ci
— e e e e
- A34 Int. -\JO —N O Q
OMa
e e
A35 Int. A3! —&
O
e e i o e e
AS6 InLA32 § ’
CF; benzylamine
. _
. A37 Int. A33 —&
CF: benzylamine
AsS8 Int. A34 | _5 A w\l«_\lethyW'TFTU—OrOw—(—l mﬂuoromethyl—
O Q e, phenyl)benzylamine
A39 Int. AJJ —{ ! ‘” © o 0-4-fluorop
A60  InLA36 a ‘:
e e e e
A61 Int. Al e '
! — benzylamine
e e e
A62 Int %l N
.ue,_xff . . “ benzylamine
A63 Azl U, oy 2-Methylaminomethy!-3-(4-fluorophenyl)-
W thiophene
HA6;$ | Int. AS ~ FN N S5-Merthylaminomethyl-2
A65 | Int. Al30  —H N C S—SIgzh}'laminomebthyl-}(i.
i
A66  IntA22 NS
A al

thiophane

19
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The following intermediates were made by the method of Intermediate A3:

Structure

No. Precursor
A70 Int. Al vo __/—N\_'_._C,
A71 Int. A26 HO_/— \Hu
AT2 Inc. A26 ‘ _/— \_HCF
A73 Int.A26 . “—\_f—‘ . .
Cr,
A74  Int Al _(_/_
‘—‘.——.—Cl
A75 - 'Im.AI C_/—\ . .
Cl
A76 Im.Al /—\_f\_._’
A77 Int. Al /—\_._/—\ . . ﬁ
A8 I A2Z6 ~{_
‘—'.'—.—-Cn-
.
A0  Int Al O H
CA81 It Al < } _... o
Qﬂrﬂ O
OO
/ H
5
A84 Int. Al t8u0~‘< ¥
OO
) o]
AS53 Int. Al ysuo—/< H
) /N__/_ C;
AS6  Int Al

A W

&

Name
N-(2-Hydroxyethvl)-4-(4-chlorophenyh-
benz» lamine
\ (’7 Hvdrowmhxl%l (-f-tnﬂuoromechw
phenyl)benzvlamm
\4 (7 (dxmethvlammo)eth»l)—-l (-r-mﬂuo
methylphenvl)bﬁnz\ lamine
N- (7 (dlethvlammo)ethvl) 4- (-1 -trifluoro-
methylphen) l)benzyviamine
\I (7 (dusopmpvlannno)ethyl)-r-(-L
chlorophenyl)benzylamine
N-(2-(1-pyrrolidino)ethyl)<4-(4-chloro-
phenyl)benzylamine
N-(2-(4-morpholino)ethyl)-4-(4-chloro- ‘
phenyl)benzy lamine
N—(’) (««methy! I- mperazmo)ethvl)—4 (-,-
chlorophenyl)benzylarmne
N (3- (dxmethylarruno)propyl)—-t (4-
trifluoromethylphenyl)benzylamine

| “N (3- (&(e£t;\;ié;r'urgg>;oropyl)-4m(r-.-chloro—
phenyl)benzylamine
N-(3-(1-pyrrolidino)propyl)4-(4-chloro-
phenyl)benzylamine
N (3 (1- plpendm;);c;;—;l)i _(-":chloro-
phenyl)benzylamine

B \4 (.) (-f-morpholmo)grt;;:\—l)--r(-‘r chloro—
phenyl)benzx lamine

N- (3 (4 methvl I pli);r-a;zmo)proo\l)——l {<- .

chlorophenyl)benzylamine

N-(2-(t-butoxvcarbonvlamino)ethyl)-4-(=-
chlorophenyl)benzylamine

N-(N'—(l(t-butoxycarboﬁyl)-N';methy'l-
amino)ethyl)-4-(4-chlorophenyl)-
benzylamine

M\I (N'-(2- (t butoucarbonvl) i -e-ﬁf;)'f-

amino)ethyl)-4-(<-chlorophenyl)-
benzylamine



L

AS7 Int. A26
A88 * Int Aj

AS9 Int. Al

490 LAl

A9l Int Al

A92 Int. A37

A93 Int AJS

AS%4 Int A

A95  Int Al
A96  IntA26

A97  Int A2

A9S Int. A133

A99 Int. A134

Al100 Int. Alﬂ

A101  Int A130

A102 Int A135
Al103  Int. AI30

Al04  Int. A136

NN o
-/ =

— Iy

TN N o
-/ = ’
R
VAR e

/ =N

N- (7 (N (7 h)dronath\.l) N etm(— |

» \ ((4 methyl l pxperﬁzmo)carooml'

N-(N"-(2-{t-butoxvecarbonvl}-N"-ethvi-
amino)ethyl)-4-(<-triflucromethy Iphenyvi-
benzylamine

N-{3-(t-butoxycarbonylamino)propyl)--+-
{(4-chlorophenyl)benzviaminz
N-{N"-{3-(t-butoxycarbonvl)-N -methvi-
amino)propyl)-d-(d-iriflucromathyvi-
phenvl)benzy amine

N-(2-(4-t- bum\xcamonw 1 D1Deﬁ21no\—
pthyl (-L chlor00h°n\ )oeﬂle‘.'mna

(7 (7 0X0- -1 t- bucoxvchrboml ’~
plperazmo)ethyl)-—r-(-.-chxorophen}1)
benzylarmne

N-(2- (dlethylammo)—‘*th\ l)-—(—-—"1 Huoro-
metho (yphenyl)benzx lamine

N-(2-(diethylamino)ethvl)-4-(4-difluoro-
methoxypheny )benle“mnu

amino)ethyl)-4-(4-chlorophenyl)-
benzylamme

N-(2- (blS (2- hydrowethxl)ammov=thx1)o--
(4-chlorophenyl)benzylamine

\4 ((-?-morpholmo)caroomImeth\ )-4-(4-
mﬂuoromethylpheml)bmz»hmn-‘*

methyl)-4-(4-rifluoromethylphenyi)-
benzylamine
N-(2-(diethylamino)ethyl)-3-(4-chloro-
phenvl)pyridﬂ-vlmethvlﬁ"ﬁn“

N-(2- (dlethvlammo)emxl\ -(~-m luoro-
methylphenyl)pyrid-2-vimethvlamine

.\ V(;?»(dxmethvlam;mcr))etﬁ\l) 2-(4= WﬂUDYQ-

methylphenylpyrid-3-yimethylamine
N-(2-(diethylamino)ethyl)-2-(4-chioro-
phenvl)pyrid-3-vimethyvlamine
N-methyl-3-(4-trifluoromethoxyphenyvl)-
pyrid-2-ylmethylamine
N-(2-hydroxyethyl)-2-(4-chlorophenyl)-
pyrid-3-ylmethylamine
N-(2-(diethylamino)ethylj-2-(4-chioro-
phenyl)pyrimid-3-ylmethviamine



M ., R . . .
Al05  Int AI37 N - N-(2-(diethylamino)ethyl)-2-(4-trifluoro-
_ \«C,\?‘@kcr‘ methylphenyl)pyvrimid-3-yimethylamine
A6 Iual2 R © N-(2-(diethylamino)ethyl):2-(4-trifluoro-
‘ ‘ == s methylphenyDpyrid-3-ylmethylamine

A107 DAl S e — N-(2-(1-piperidino)ethyl)-4-(4-chloro-
: C\‘ O O “ pheml)benzylarrun\.

| ‘/-\;168%*%11‘1—;A76 ~<:-/\A_—/: “C’ - N (7 (1 pxpendmo)echvi)# (—1‘ tfxt:luoro- M
methylphenyi)benzylamine

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

" No. Precursor Structure Name
CA110 Int A20 ”°F " 4-(4-Fluorophenyl)benzyl alcohol
T o HQ S o
CA111 . Int A26 WF 4-(4- Trlﬂuoromethylphenvl)benzyl alcohol
| | OO~
: A117 Int A22 : HO , S/ o 3- Hydroxymechyl 2- (4—chlorophenyl)thlophene
The following intermediates were made by the method of Intermediate AS:
No. Precursor Structure | ‘\'ame
. Alla ~Inn AllO %{ N (4 (4 Fluorophen) l)benzyl)phthahrmde
: o]
N
T OO0
A116  Int Alll T N-(4-(4Trifluoromethylphenylbenzyl)-
" : 0 phthalimide
N F
© £
7
Al117 Int. A8 ' N-(2-(4-Fluorophenylpyrid-3-ylmethyl)-
0 phthalimide
N N
o 7\ F
A8 IncAllz 3 N<(5-(4-Chlorophenyl)thien-2-ylmethyl)-
Gv_\z , i o  Phthalimide
o

The following intermediates were made by the method of Intermediate A6:

No. Precursor  Structure Name

A120  Int All3 H’NF 4-(4-Fluorophenyl)benzylamine

A‘w]21‘ It ALI6 "/ A\ FF 4—(4-Triﬂuoromethy(phenyl)benzylamine |
A1‘22. | Int.all7 "™ N k c S-Aminomer.hyl-2-(4-ﬂuorophenyl)pyridine

N
{8}




72503 .
ALY Jx:@(ar\! Z?S
San=
bl A123 Int ALY HEN/\/ — \ ,

>-Aminomethyl-2-(4-chlorophenvlthiophenz

Al24: 4-Phenylbenzylamine is commercially availatle.

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

No. Precursor Structure Name
B o - . S o
- Al23 Im A"-l L@\—@c: H\drowmethw -(4-chlorophenvl)pyridine
Al26 Int. A25 R © 5-HydrrroxyryﬁethyI«Z-W(SR,i—vd.ic«f;l"orbpfwlényl)p}'ridinie»
b cl
A127 I AL A/ \*/'" - S-Hydroxymethyl-2-(4-trifluoromethylphenyl)-
= pvridine
A128 Int. Al3 HOL{'\{>~©_C‘ 5-Hydroxymethyl-2-(4-chlorophenyl)pyrimidine

Al129 Int A \_gi }_@_ <-chloro-3- hvdroxymethw‘ 7 -(: mtrkiﬂuoromethyl-
phenylpynmidine

The following intermediates were made by the method of Intermediate A9:

No. Precursor = Structure Name
A130 Int. A125 "y N - 3-Formyl-2-(4- chlorophenyl)p\.ndlm
: J =
R N o s-Formyl-2-(3.4-dichlorophenyl)pyridine "
: N
§ = “
Al32 Int A177 N e, 3-Formyl-2-(4-trifluoromethyliphenyl)pyridine
=N
A133 It AL2 *}_{/}Q@  2-Formyl-3-(4-chlorophenyl)pyridine
0 n=
Al134  Int Al40 ”>/,_</i\>_©_c ' 2-Formyl-3-(4-trifluoromethylphenypyricine
o] N=
35 Int. Aldl S/ \77 ’ ccr "2—?’orrhyl-5-(4-rr'riﬂdoromé[Hokypheﬁyl‘)pyhdine
o] =/ '
Int. A128 >_<\ 5-Formyl-2-(4-chlorophenyD)pvrimidine
4 ‘N>—-—©—-cx
Int. Al16 H%(‘S__@_CF §-Formy1-2-(4-triﬂ‘uoromethylpheny!')pyrimidine
o] =N

wing intermediates were made by the method of Intermediate A12:

Precursor Structure \ame

Ini; A134 HO%CF 2-hy drowmethyl 5-{4-trifluoromethylphenyl)-
= pyridine
) MSS HO%OCF 2 h‘, droxymﬂhﬂ 3- (-L mﬂuoromefhoxvph vl)—
N pyridine

23
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The following intermediate was made by the method of Intermediate A13:

No. Precursors Structure Name

Al45  diethyl ethoxymalonate, o C‘g/;N}—@* Ethyl 2-(4-trifluoromethylphenyl)-4-
4-trifluoromethyl- oxopyrimidine-3-carboxylate

~ benzamidine. HCI

The following intermediate was made by the method of Intermediate Al4:

No. :Precursor Structure Name

© A150 - Int A4S eoe Q}_@_CF: Ethvl7 (4-trifluoromethyl phenvl)-l-\.hloro-
v : =N pyrimidine-5-carboxylate

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

\Io. Precursor : Structure Name
Al:»: Int A43 ,——>' \HCF N-\dethy I-N- (4 (—1-tr1ﬂuoromethy \Phenvl)benz\.l)'
‘ bromoacetamide

The following intermediate was made by the method of Intermediate Al1:

No.  Precursor : Structure Name
-~ A160 . Int. A26 /—H ' N- (EthoxycarbonyIme:hvl)—-,-(-f-mﬂuoromethu1-
' ‘ B CF’ phenyl)benzylamine

5




[N
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Intermediate B1 — Ethyl 2-trifluoromethyl-4-oxopyrimidine-3-carboxyvlate \

To a soluton of trifluoroacetamidine (36.5 g) and diethyl ethoxymalonate (71 g) in ethanol (300 mi) was
added a solution of sodium ethoxide in ethanol (21 wt %, 109.5 ml) over 5 min. The mixture was heatad
at reflux for 6 h, then cooled, concentrated and water (200 ml) added. The resulting solid was collected
by filtration, washed with cold water (50 ml) and dizthyl ether (2 x 100 ml) and then suspended in water
(400 ml). Dichloromethane (300 ml) was added and the mixture acidified with dilute HCI (2.5 M. 123
mi). The organic extract was washed with water, dried (MgSOy) and evaporated o give the title
compound as a buff solid (53 g, 68%). g NnMR (CDCl3) 8 12.00 (1H, brs), 9.18 (1H, s), 4.57 (2H. q).
149 (3H, v); 13C-NMR (CDCl3) 8 1714, 167.3, 1604, 160.2 (9. /= 38 Hz). 118.8 (q. / = 276 Hz),
109.2, 63.8, 14.0; MS (APCI+) found (M+1) = 237, CgH7F3N7O5 requires 236.

Intermediate B2 — Ethyl 2-trifluoromethyl-4-chloropyrimidine-3-carboxylate

Ci

ozc\ﬁN
N¢K;]<

€

m o om

To a solution of ethyl 4-hydroxy-2-trifluoromethylpyrimidine-3-carboxylate (51.8 g) in dichloromethane
(600 ml) cooled in an ice bath was added oxalyl chloride (57.4 ml) followed by dimethylformamide (0.2
mi). The mixture was stirred at room temperature for 16 h and then evaporated. Toluene was added and
evaporated. The residue was dissolved in dichloromethane, washed with water, dried (MgSOy) and
evaporated (o give the title compound as an orange oil (35.7 g, 100%). THNMR (CDCl3) §9.25 (1H. 3).
451 (2H, q), 1.46 GH, v); 13C-NMR (CDCl3) 6 162.0 (2C), 161.1, 158.1 (g. /= 39 Hz), 127.0, 1138.9 (a.
J=276Hz), 63.5, 14.4.

Intermediate B3 — Ethyl 2-trifluoromethylpyrimidine-3-carboxylate
EIOZCWN

N

£

A mixwre of ethyl 4-chloro-2-triflucromethylpyrimidine-3-carboxylate (33.7 g). 10% palladium on
carbon (0.3 g), ethanol (1000 ml) and &V, N-diisopropylethyiamine (90 ml) was shaken under hydrogen
pressure mainiained at | atmosphere for 2 h. The catalyst was then filtered off and the solvents
evaporated. The residue was dissolved in dichloromethane, washed with ammonium chloride solution.
then water, dried (MgSO.) and evaporated to give the title compound as a buff solid (48 g, 100%). !H-
NMR (CDCl3) 8 9.42 (2H, 5), .51 (2H. q). 1.45 (3H. 1); 13C-NMR (CDCl3) 6 162.7, 159.4(2C), 1593
(q. /=37 Hz), 1263, 119.6 (q. / =275 Hz), 62.9, 14.4.

Intermediate B4 — 2-Trifluoromethyl-3-formylpyrimidine
2
PPN
HT TSN
(A

=

[Ne}
h
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To a solution of ethyi 2-trifluoromethylpyrimidine-5-carboxylate (5.17 g) in toluene (120 ml) coolzZ in
dry ice/acetone was added a solution of diisobutylaluminium hydride (25 wt %. 31 ml) over |3 min. 122
mixture was stirred at -78°C for 43 min, then dilute HCI (2M, 120 ml) was added cauiiously.\ After
allowing the mixture to warm to room temperature diethyl ether was added. The orgar'\ic phase was
separated, washed with water, then brine, dried (MgSOy4) and evaporated to give the title compounc 2s =
colourless solid (3.46 g, 84%). !H-NMR (CDCl3) 8 10.29 (1H, 5). 9.37 (2H. 5); 13C-NMR (CDCl3} 8
187.7, 159.6 (g, / = 38 Hz), 159.1 (2C) 129.6, 119.2 (q, J = 276 Hz).

Intermediate B5 — 1-(2-Methoxyethyl)pyrazole
OMe
o=
N

2-Bromomethyl methyl ether (10.22 g) was added dropwise with stirring to a mixture of pyrazole (3.0 g).
finely powdered potassium hydroxide (8.23 g) and tetrabutylammonium bromide (1.19 g) with occasionzl
ice cooling to keep the temperature below 10°C. The mixture was allowed to stand at room temperanurs
for 48 hours, then columned on silica and eluted with ether. Product fractions were evaporated 1o a pal2
green oil (7.27 g). 'H-NMR (CDCl3) 3.33 (3H,s), 3.75 (2H,1), 430 (2H,1), 6.25 (1H,s), 7.47 (1H.E).
7.52 (1H,d); MS (APCI+) found (M+H) = 127; CgH N> O requires 126.

Intermediate B6 — 1-(2-Methoxyethyl)pyrazole-4-carboxaldehyde

(o]
OMe
HJ%\NI
\N,

A solution of 1-(2-methoxyethyl)pyrazole (7.27 g) in dry DMF (11.4 ml) was heated to 90°C, then
phosphorus oxychloride (5.4 ml) was added dropwise over | hour, maintaining the temperature betwezn
95-100°C. After heating for a further 2 hours, the mixture was cooled and poured onto ice. Sodium
hydroxide was added to adjust the mixture to pH 4, then the product was extracted into dichloromethans.
Drying and evaporation of the organic extracts yielded a brown oil (7.19 ). 'H-NMR (CDCl3) 833+
(3H,s), 3.75 (2H,m), 4.32 (2H,m), 7.98 (1H,s), 8.02 (1H,s), 9.85 (1H,s).

Intermediate B10 —~ 3-(1-Methylpyrazol-4-yl)acrylic acid
o]

HO N

A mixture of l-methylpyrazole-4-carboxaldehyde (83.33 g), malonic acid (80.83 g). pyridine (69.2 )
and piperidine (1.5 ml) was heated to {10°C under argon for 4 hours. After cooling, water (100 ml) was
added, followed by aqueous ammonia (75 ml) to obtain a clear solution, which was acidified to pH1 wizh
hydrochioric acid. The resulting solid was filtered off, washed with water and dried to obtain the titiz
compound {93.5 g). 'H-NMR (dg-DMSO) 6 3.83 (3H.s), 6.18 (1H.d), 7.44 ([H.d), 7.83 (1H,s), 8.07
(1H,s). (APCI) found (M+H)=133. C7HgN20> requires 152.

Intermediate B11 — Methyl 3-(1-methylpyrazol-4-yDacrylate
e}
|

MeO e

3-(1-Methylpyrazol-4-yhacrytic acid (36.8 g) was added to a solution of sulphuric acid (20 ml) in
methanol (690 mi), and the mixture refluxed for 2.3 hours, cooled, then poured onto ice. The acid was

26
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® neutralised with aqueous sodium hydroxide and the product extracted into dichioromethane, which was
dried and evaporated. Crystallisation from ether/petrol gave methyvl 3-(1-methylpyrazol-d-vhacrvizi2
(89.0 g. TH-NMIR (dg-DMSO) 8 3.77 (3H.s), 3.91 (3H.5), 6.16 (1H.d), 7.34 (1H.s), 7.36 { | H.d).
(1H,s). (APCDfound (M+H)=167. CgH|oN205 requires 166,

wn

Intermediate B12 —~ Ethyl 3-(5-pyrimidinyl)acrylate
0

A mixuwre of 5-bromopyrimidine (5.93¢), ethyl acrylate (5.08g), palladium acetate (0.112g), tripheny]
phosphine (0.23g) and triethylamine (4.5g) was stirred at 150°C in a pressure vessel for 6 hours. Afar
cooling overnight, water (50ml) was added to the dark residue, and the product was extracted into

10 rtoluene. Drying, charcoaling and evaporation gave a pale oil, which was triturated with pet. ether o
obtain ethyl 3-(3-pyrimidyl)acrylate (4.78g). 'H.NMR (CDCl3) 5 1.36 (3H,1), 4.27 (2H.q). 6.39 (1H.d).
7.62 (1H,d), 8.88 (2H,s), 9.20 (1H,s).

Intermediate B13 — Ethyl 3-(2-methoxypyrimidin-53-ylacrylate
e}
/N‘L NN o
MeC N
> A mixture of 2-methoxy-3-bromopyrimidine (75.43 g, 0.399 mol). ethyl acrylate (47.3 ml, 0.439 mol),
palladium (II) acetate (1.07 g, 0.0048 mol), tri-o-tolylphosphine (2.92 g, 0.0096 mol) and trizthylamine
(84 ml) were heated at 135°C (oil bath temperature) with stirring under argon for 12 h. Aft=r allowing t©©
cool the solid mass was dissolved in water and ethyl acetate, filtered, and the aqueous phase separated
and further extracted with ethyl acetate. The combined extracts were washed with saturated aqueous
20 ammonium chloride, dried (MgSOy) and evaporated. The solid thus obtained was triturated with
ether/light petrol (1:3, 350 ml), filtered, washed and dried, yield 32.41 g (63%). TH-NMR (CDCl5) 8
1.33 (3H, 1), 4.06 (3H, s5), 4.28 (2H, q), 6.45 (1H, d), 7.58 (1H, d), 8.67 (2H, s); MS (APCI+) found
(M+H) = 209; CjoH|2N703 requires 208.

g21):

The following intermediates were prepared by the method of intermediate B10 (Knoevena

No. Precursors Structure Name

[¢]

Bl4  Int. B4 )J\/\C 3-(2-Trifluoromethylpyrimidin-3-ylacrylic acid
HO N
' |

. = &
N -
=
. F

 B15 Int. B6 HOO o~ NIOMe 3-(1-(2-Methoxyethyl)pyrazol-4-ylacryvlic acid

N

25 The following intermediates were prepared by the mathod of intermediate B11 (estzrification):

No. Precursors Structure Name
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B23  IntBIT i Methyl 3-(1-(2-methoxyethyl)pyrazol-4-yl)propionats

. OMta
MeQ = ‘\II
\Nl

The following intermediates were made by the method of Intermediate B21 (ethyl esters in ethanol
solvent, methyl esters in methanol):

No.  Precursors Structure Nafne
B24 Int. B16 j\/\[\ * Methyl 3-(2-trifluoromethylpyrimidin-3-y})-
MeO =N
‘ L propanoate
N/SF(:
B25  IntBI8 o " Ethyl 3-(2-dimethylamino-3-pyrimidyl)propionate
: : . E0 =N
v ey
' B26: B9 . § " Ethyl 3-[2-(4-morpholino)-5-pyrimidyjpropionate
: | EO

11 :
N N :
o

Intermediate B30 — 3-((1-Methylpyrazol-4-yl)methyl)-2-thiouracil

0 L

HiN N
T

S N
H

A solution of methyl 3-(1-methylpyrazol-4-y[)propionate (170 g) and methy! formate (131 ml) in dry
diethyl ether (2000 mi) was added dropwise over 2 hours to a stirred, ice-cooled solution of potassium
tert-butoxide (284g) in dry THF (1800 ml) under argon. The mixture was then allowed to warm to room
temperature and stirring continued for 16 hours. The solvents were evaporated in vacuo to a pale solid.
Methanol (2500 ml) and thiourea (154 g) were added. and the mixture was heated to 30°C for 16 hours
with vigorous stirring. The solvent was evaporated, and the pale brown solid residue was taken up in
water (750 mi). The ice-cooled solution was adjusted to pH3 with hydrochloric acid, stirred for 2 hours
in the ice bath, then the precipitate was filtered off and washed with water and ether to obtain the title
compound (120 g). lH-NMR (dg-DMSO) & 3.33 (3H.s), 3.75 (3H,s), 7.15 (1H,s), 7.23 (1H,s), 7.46
(1H,s), 12.2 (1H,br 5), 12.4 (1H,br 5). (APCI) M+H=223. CoHoN4O0S requires 222.

Intermediate B31 —~ Ethyl 2-formyl-3-(5-pyrimidyl)propionate

o]
|

0 )

HO N

A mixture of ethyl 3-(5-pyrimidyl)propionate (2.28¢) and ethyl formate (1.41iml) dissolved in dry
dimethoxyethane (5ml) was added dropwise over 30 min to a suspension of sodium hydride (60%, 4.0g)
in DME (5 ml) under nitrogen, keeping the temperature below 0°C. Stirring was continued for a further
24h, then the mixture was poured onto ice and washed with ether. The aqueous layer was adjusted to pH
7, then evaporated and the residue extracted with acetone. Filtration and evaporation gave crude product.
which was taken up in ethyl acetate, charcoaled, dried and evaporated to give ethyl 2-formy!-3-(3-

Et0
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pyrimidyl)propionate. Like other compounds of this type. this proved ditficult o ¢f

used without further purification.

Intermediate B32 - 5-(Pyrimid-5-ylmethyl)-2-thiouracil

Q
/‘k/‘\/\
HN J N
! i
SJ\N \v\.‘/
H

5 Sodium (0.25 g) was dissolved in ethanol (5 ml), thiourea (0.77 g) added, and the mixture stirred under
reflux for I hour. A solution of ethyl 2-formyl-3-(3-pyrimidyl)propionate (1.99 ¢) in 2thanol (3 ml) was
added slowly, and reflux continued for 18 hours. The solvent was evaporated. and the residue taken up
in water and washed with dichloromethane. The agueous solution was acidified to pr 3. and the
precipitate filtered off, washed with water and dried to obtain 3-(pyrimid-3-vimethyl}-2-thiouracil (0.71

10 9. IH-NMR (d6-DMSO) 8 3.538 (2H,s), 7.534 (1H,s), 8.70 (2H,s) and 9.02 (1H.s). MPt 263-6°C

The following intermediates were made by the method of Intermediate B30 (thiouracils):

- No. Precursors Structure Name

. B33 Int. B21 i 5-(2-Methoxypynimidin-3-yImethvi)-2-thiouracil

B34 Int. B24 Jj/\[\ 5-(2-Trifluoromethylpyrnimidin-3-vimethyl)-2-
HN N
: S)\N \l&i thiouracil
# iE
B35 Int.B26 i 5-(2-(4-Morpholino)pvrimid-5-vimethvl)-2-
: HN SN . .
3)\2 ‘ [ N//l\N/\ thiouractl
(o
B36 Int. B25 i 5-(2-Dimethylaminopyvrimid-5-vimethyl)-2-
: HN NN . .
A | N//I\N/ thiouracil
H !
B37 Int. B23 i 5-((1-(2-MethoxvethyDovrazol-2-viymethyi)-2-

=
1 \\{N—\_DME thiouracil

: N
H
B38  ethyl 3-phenvl- i 5-Benzy!-2-thiouract
HN
. propionate A

a3 N
H
B39 ethyl 3-(4- M 5-(4-Chlorobenzyl)-2-thiouracil
HN X
hlorophenyl)- A
chlorophenyl) SA:};J K/\Cl

propionate

Intermediate B30 — 2-(Methoxymethylene)-3-(2-methoxypyrimidin-3-yl)propionic acid. mixed
methyl/ethyl esters
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To a stirring suspension of sodium hydride (0.83 g of 2 60% dispersion in oil) in anhydrous |. 2-
dimethoxyethane (6 ml) was added dropwise a solution of methy! formate (1.54 ml) and ethy! 3-(2-
methoxypyrimid-3-yl)propionate (3.5 g) in anhydrous [,2-dimethoxyethane (6 ml) at such arate 25
maintain the reaction temperature at 25-30°C. After | h, ether was added and the precipitated oil 2llowed
to settle. The solution was decanted off and replaced with fresh ether, and the oil slowly solidified. Tz
sohid 2-(hydroxymethylene) derivative was filtered, washed with ether and dried. yield 3.8 g. A 133 ¢
portion was suspended in dimethyl formamide (10 ml) together with anhydrous potassium carbonzze
(1.15 g), and a solution of dimethyl sulphate (0.48 ml) in dimethylformamide (10 mi) was added
dropwise with stirring over 30 min. After 16 h the solvent was evaporated and the residue treated with
water and extracted with ethyl acetate. The extracts were washed with water, dried (MgSO,4) and
evaporated to give the product as an oil, yield 0.91 g. lH.NMR (CDClz) & 1.23 (3H, 1), 3.46 (2H. 5).
3.69 (3H, s, methyl ester), 3.88 (3H, s), 3.97 (3H, s), 4.16 (2H, @), 7.39 (1H, s), 8.40 (2H, 5). 3:2 rtio of
methyl:ethyl esters. MS (APCI+) found (M+1) = 253, 239 (ethyl and methy! esters); C12HgN20
requires 252, C1 1H14N2O4 requires 238.

Intermediate B41 - 2-(Methoxymethylene)-3-(2-methoxypyrimidin-3-yl)propionic acid

0
N7 { OH
P
MeO” TN OMe

A suspension of the mixed esters of Intermediate B40 (0.9 g) in 2M aqueous sodium hydroxide (3.6 ml)
was stirred at ambient temperature for 16 h to give a clear solution. This was diluted with water,
extracted with dichloromethane and evaporated to about half volume, then acidified to pH 3-4 (2M
hydrochloric acid) when the product crystallised out. The white solid was filtered, washed with icz-<old
water and dried, yield 0.46 g. TH-NMR (CDCl3) 8 3.43 (2H, s), 3.91 (3H, 5), 3.99 (3H, 5,), 7.49 (1H. s).
8.42 (2H, s); MS (APCI+) found (M+]) = 225, CgH|2N2Oy4 requires 224.

Intermediate B42 ~ 1-(3-Ethoxycarbonylprop-1-yl)-3-(2-methoxypyrimid-3-ylmethyl)-2-thiouracil
o}

5)\N \N)\OMelEr

COQE!
Oxalyl chloride (3.94ml, 2 equiv) was added over Smin to a solution of Intermediate B41 (5.0g, 1 2quiv)
and DMF (1 drop) in dry dichloromethane (50ml), then the mixture was stirred under argon for 4¢h. The
solvent was evaporated, and the residue twice taken up in dichloromethane and re-evaporated to remove
volatile impurities. The acid chloride was dissolved in acetonitrile (100ml) and treated with dry.
powdered potassium thiocyanate (3.2g, 1.5 equiv). The resulting suspension was stirred under argon for
24h, then evaporated to dryness. The residue was suspended in dry DMF (100mt), cooled to 10°C. 2thy!
4-aminobutyrate hydrochloride (4.60g, 1.25 equiv) and triethylamine (7.34ml, 2.4 equiv) added. and the
mixture stirred at room temperature for 20h. Sodium methoxide solution (prepared by dissolving sodium
(1.26g, 2.5 equiv) in methanol (25ml)) was added to the DMF solution, and the mixture heated to 110°C
for 2h. The solvent was evaporated, water was added, and acidified to pH 5 with acetic acid, then the
product extracted into ethyl acetate. Drying, evaporation, and trituration with ether gave a pale brown
solid (4.55g). Some ether/ester exchange took place during the reaction, and the title compound was
obtained mixed with ca 30% of the corresponding 2-ethoxypyrimidine. 'H-NMR (DMSO-dg) 8 1.17
(3H, 1), 1.31 (¢, ethoxy), 1.97 (2H, 1), 2.36 (2H, 1), 3.49 (s, ethoxy), 3.5 (s, methoxy), 3.88 (s, methoxy),

31
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COMPUESTOS NOVEDOSOS
REIVINDICACIONES:

1. Un compuesto de la formula (1)

Q
Oy
HZ/\X)\ITJJ

O (CH,),

(D

en la cual:

R' es un grupo aril o heteroaril, sustituido opcionalmente por 1, 2, 3 0 4
sustituyentes que pueden ser el mismo o diferente, seleccionados de alquil C(;.1¢),
alcoxiC(;.15), alquiltio C(j.15), aril alcoxi C(y3), hidroxi, halégeno, CN, COR?,
carboxi, COOR®, CONRR’, NR°COR’, SO,NRR’, NR°SO,R’, NR°R"’, mono a
perfluoro-alquil C(;.4) y mono a perfluoro-alcoxi C(;_4), 0 como un solo sustituyente,
bpcionalmente en combinacion con otro sustituyente segun se describe arriba,
CH,COH o una sal de lo mismo, CH,COOR®, CH,CONR’R', CH,CN,
(CH,)uNR°R', (CH,),OH o0 (CH;),OR®, donde m es un entero de 1 a 3;

R” es un grupo aril o heteroaril, sustituido opcionalmente por 1. 2, 3 0 4
sustituyentes que pueden ser el mismo o diferente seleccionados de alquil C(;.1g),
alcoxiC(,.1s), alquiltio C(y.1g), aril alcoxi C(,.g), hidroxi, halégeno, CN, CORG,
carboxi, COOR®, CONR’R'®, NR°COR’, SO,NR°R'®, NR°SO,R’, NR°R'’, mono a

perfluoro-alquil C(y_4), mono a perfluoro-alcoxiaril C(;.4) y anl-alquil C(;_4);

0002096.6 — may 00
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R’ es hidrégeno o alquil C(i4) que puede ser insistituido o sustituido por
hidroxi, OR®, COR®, carboxi, COOR®, CONR’R'’, NR°R'®, mono o di-(hidroxi-
alquil C(;.¢)amino o N-hidroxi alquil C(;.¢)-N-alquil C(;.¢) amino;

R* es un anillo aril o heteroaril sustituido opcionalmente por 1, 2, 3 0 4
sustituyentes que pueden ser los mismos o diferentes seleccionados de alquil C(;.13s),
alcoxiC(}.15), alquiltio C(;.15), aril alcoxi C(y.;5), hidroxi, halogeno, CN, COR6,
carboxi, COOR®, CONR’R", NR°COR’, SO,NR’R'’, NR°SO,R’, NR’R'’, mono a
perfluoro-alquil C(;.4) y mono a perfluoro-alcoxi C(;.4);

R’ es un anillo aril que es ademas sustituido por 1, 2, 3 o 4 sustituyentes que
pueden ser los mismos o diferentes seleccionados de alquil C(j.;5), alcoxiC(i-18),
alquiltio C(1.15), aril alcoxi C(y.15), hidroxi, halégeno, CN, COR?®, carboxi, COOR®,
CONR’R'®, NR°COR’, SO,NR°R'®, NR°SO,R”, NR’R'’, mono a perfluoro-alquil

C(3-4) y mono a perfluoro-alcoxi C(;.4);

R®y R’ son independientemente hidrégeno o alquil C(;.20), por ejemplo alquil
C(3.4) (por e}: metil o etil);

R® es alquil C(;.4) 0 un grupo éster hidrolizable in vivo farmacéuticamente

aceptable;

R’y R' que pueden ser los mismos o diferentes es cada uno seleccionado de
hidrogeno, alquil C(;.), CH,R", CHRCO,H o una sal de lo mismo, o R’ y R®
junto con el nitrégeno al que estan fijos forman un anillo de 4- a 7-, preferiblemente
de 5- a 7- miembros que contiene opcionalmente uno o mas heteroatomos
seleccionados de oxigeno, nitroégeno y azufre, y sustituidos opcionalmente por uno o
dos sustituyentes seleccionados de hidroxi, oxo alqul C(;.4), alquil C(;.4)CO, anl,

por ej: fenil o aralquil, por ej: bencil, por ejemplo, morfolina o piperazina;

0002096.6 — may 00



R es COOH o una sal de lo mismo, COOR®, CONR6R7, CN, CH,0H o

CH,OR®:

R'? es una cadena lateral amino acida tal como CH,OH de serina;
n es un entero de 1 a 4, preferiblemente, 1 6 3,
XesOoS;y

Z es CR”R', donde R y R'* son cada uno hidrégeno o alquil C(;.4), 0 RPy

R'* junto con el dtomo de carbono que interviene forma un anillo cicloalquil C(.¢).

2.

Una composicion farmacéutica que comprende un compuesto de la formula

(I) segun la reivindicacion 1, y un vehiculo farmacéuticamente aceptable.
Un compuesto de la formula (1) segan la reivindicacion 1, para uso en terapia.

El uso de un compuesto de la féormula (I) segin la reivindicacion 1 para la

manufactura de un medicamento para el tratamiento de aterosclerosis.

Un método de tratamiento de un estado de enfermedad asociado con la
actividad de la enzima Lp-PLA,, cuyo método implica tratar a un paciente
que lo requiera con una cantidad terapéuticamente efectiva de un compuesto

de la formula(I) segiin 1a reivindicacion 1.

Un proceso para preparar un compuesto de la formula (I) segin se define en

la retvindicacion 1, dicho proceso consiste en:

a) hacer reaccionar un compuesto de la formula (II):

0002096.6 — may 00



enel cual X, Y, Z, R} y R’ son segn se define arriba,
con un compuesto de la formula (III):
R’-R*-CH,NHR’

en la cual R%, R? y R’ son segin se define antes; bajo condiciones de formado

de amida;

b) hacer reaccionar un compuesto de la formula (IV):

enlacual X, Z, R’ y R? son segun se define arriba,
con un compuesto de la formula (V):

R’-R*-CH,NR*-CO-(CH,),-L’

0002096.6 — may 00
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en la cual n, R?, R* y R’ son segin se define arriba, y L' es un grupo saliente

tal como halogeno, por ejemplo bromo o yodo,

en la presencia de una base tal como una amina secundaria o terciaria, por

ejemplo di-isopropiletilamina, en un solvente inerte tal como diclorometano;

c) cuando X es S, hacer reaccionar un compuesto de la formula (VI):

Q

2
HN | R
"
oy(cwn
RB,/N\/Ri—«RD

en la cual n R', R>, R*y R’ son segin se define arriba,
con un compuesto de la formula (V1)

R*-CH,-L'
en la cual R*y L' son segin se define arriba,

en la presencia de una base tal como una amina secundaria o terciaria, por

ejemplo di-isopropiletilamina, en un solvente inerte tal como diclorometano; o

d) cuando X es O, hacer reaccionar un compuesto de la formula (VIII):

0002096.6 — may 00 R3-/ ~
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en la cual n, R, R’, R*, y R’ son segin se define arriba, y L* es un grupo

saliente tal como halégeno o alquiltio, por ejemplo, metiltio,
con un compuesto de la formula (IX):
R’-CH,-OH
en la cual R® es segiin se describe arriba,

en la presencia de una base tal como 4-dimetilaminopindina, en un solvente

inerte, tal como piridina.

0002096.6 — may 00
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? 3/7 DQD

404 QH, . 406 Q1 1), 431 A3 (s, s
NH) (light brown solid).

\C 1)

ethoxy). 8.30 {s. methoxy). 1220 ¢

(q eth\\) 7. ux( k‘lb),g—"

s

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

No.

B43

Bi4 1

Precursors

Structure \ame
) o}

Int. B20 | \Iahvi 2- (methom'ne[hv ene)-3-( t-methvipy razol-——u

Mal N

y oJ - propionate
R TN _ —

Int. B26 . | _ Ethy 12- (methommc[hvl 2)-3-(2-(4-morpho mo)

Et N

pyrimidin-3-yl)propionate

The following intermediates were prepared by the method of intermediate B41:

:No.'
B45

B46

Precursors

Sweewre Name
Int B-b | HO iy / -  .7 (‘vIathoxymeth\ ene) 3-(1- meth}/lp\ razol vl)- -
MeD | \N,N—_ propionic acid
IH[B—M Ho o N ..'7 (wb[howmefhwle‘r}mn) (2-(4- mOI‘PﬂOImO)pvnruuh s
v MeO | k\NJ\N yl)propionic acid

Q

The following intermediates were prepared by the method of intermediate B42:

No.

B47

: Precursors

Structure

\ame

Int B-b 1 -(3- Etho<ycarbonvloroo vD)-5- (l m—’th»lo\ razol~—-xl

HN =

)\N /NS
K/\cooa
Int. B46 i
T
Y \N/\N/\
k/\coos: K/O

. methyl)-2-thiouraci]

1-(3-Ethoxycarbonylprop-1-y1)-3-(2-(<-morpholino}-
pyrimid-3-ylmethyl)-2-thiouracil

ediate B350 — 2-(4-Fluorobenzylthio)-5-((1-methylpyrazol-4-yl)methyl)pyrimidin-4-one

f 5-((1-methylpyrazol-4-yl)methyl)-2-thiouracil (118 g). 4-fluorcbenzyvl chleridz (76.3 g,

bonate (183.5 g), and dey DMF (100 ml) was stirred under argon at 80°C for 16 hours. than
porated. The solid residue was suspended in water (1300 ml) with vigorous stirring, then
2 with hydrochloric acid and stirred for a further hour. The white solid was filtere
water and ether to obtain the title compound (168 g). lH-NMR (d6-DMSO) 6 3.

doil
474

(2H.

OS]
e
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" (APCI+) found (M+1) =

P32305

s), 3.81 (3H, ), 4.41 (')H s), 7.19 (2H. s): 7.29 (1H. s), 7.48 (3H. m), 7.84 (1 H. $). 12.74 (1H. brs): MS
31; CygHsFN40S requires 330.

Intermediate B51 — 1-(3-Ethoxycarbonylprop-1-y1)-2-(4-fluorobenzyl)thio-3-(2-methoxypyrimid-
5-ylmethyl)pyrimidin-4-one

)\%\C\A

k/\ccaosz

Intermediate B24 (1.0g,
(0.63ml, 1.3 equiv) followed by 4-fluorobenzy! bromide (0.38ml, 1.1 equiv), giving an orange solution

1 equiv) in dichloromethane (60ml) was treated with diisopropylethylamine

which was stirred under argon for 4h, then washed with water, dried and evaporated. Chromatographs

(silica, 5% ethanol in ethyl acetate) eluted first the 2-ethoxypyrimidine impurity, followed by the title

compound (0.35g). 'H-NMR (CDCl3) 6 1.25(3H, 1), 2.03 (2H, m), 2.33
4.12 (2H, q), 4.47 (2H, 5), 6.98 (3H, m), 7.37 (2H, m), 8.46 (2H, s): MS (APCI+)

m), 3.99 (3H, s),

(2H, 1), 3.64 (2H, s), 3.83 (2H.

M+1=473; Cy3HysFN404S requires 472 (pale waxy solid).

The following intermediates were prepared by the method of intermediate B30:

Precursors Structure \Iame
B::" Int B32 1 2-(4- Fluorobenzylthxo) 3- ((p)mmd -3- vl)-
: ; : N =N
- _ S l ) /I N,J methyl)pynmidin-4-one
. H
e :
B33 Int B3) : . i . - 2-(4-Fluorobenzylthio)-3-((2-methoxy-
: Co 0 o FEETIN
; F/@/\S ; Poor pyrimid-3-yl)methyl)pyrimidin-4-one
B34 Int. B34 % 2-(4-Fluorobenzylthio)-5-((2-
| A . /I N//kl{ trifluoromethylpyrimid-3-
;J@/\ ¢ yl)methyl)pyrimidin-4-one
B55 Int.B35 ) i 2 -(4-Fluorobenzyl)thio-5-(2-(*
AJL LA pyrimid-3-ylmethyl)pyrimic  -4-¢
_Q” i /E |
B56  IntB36 i 2-(4-Fluorobenzylythic
‘ SAN ot N pyrimid-3-ylmethyl)
Feaade
- B57 Int. B33 + | 2-(3,4-Difluore /0
N SN
3 4-difluoro- F < ‘ y )t Pog” pyrimid-3-yl’
v benzyl chloride - Ij/\ "
B58 Int BJ7 2-(4-Fb
h -
T T o ethyl
H
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Intermediate B70 — 1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-3-{((1-methyipyrazol-4-

yl)methyl)pyrimidin-4-one
o -
ISR
| X ‘SJI\NJ =y

£ # CQOO8y

A muxture of 2-(4-fluorobenzylthio)-3-(( I-methylpvrazol-4-yl)methyl)pyrimidin--+-one (175 g). tert-butyi
lodoacetate (128.3 g), diisopropylethylamine (101.5 ml) and dichloromethane (200 ml) was stirred at
room temperature under argon for 48 hours. The solution was washed with agq. sodium bicarbonate then
with aq. ammonium chloride, dried and evaporated to a pale viscous oil. Ethyl acetate (300 ml) was
added, the precipitate was filtered off and discarded. and the solution was chromatographed (silica.
2.5%-10% methanol + 0.5% aq. ammonia in dichloromethane). Product fractions were evaporated 1o an
orange solid which solidified on standing (140 g). UH.NMR (dg-DMSO) 6 1.36 (9H,s). 3.37 (2H.5), 3.76
(3H.s), 4.42 (2H,s), 4.65 (2H.5), 7.13 (2H,m), 7.23 (1H,m), 7.45 (4H.m); MS (APCI+) found (M+1) =
435; CooHp5FN4O3S requires 444,

Intermediate B71 —~ 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-3-((1-methyipyrazol-4-yl)methyl)-
pyrimidin-4-one

|
N
| ~
™ SANJ b

'/ N

£ COCH

l\_

I-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-5-(( 1-methylpyrazoi-4-yl)methyvl)pyrimidin-4-one
(96.8 g) was dissolved in dichloromethane (195 ml), cooled in ice/water, and trifluoroacstic acid (130
ml) added slowly with rapid stirring. After a further 36 hours stirring, the solvent was evaporated and the
glassy residue triturated with ether; yield 78.6g. IHMR (d6-DMSO) 8 3.36 (2H.5). 3.76 (3H, 5). 4.2
(2H,5),4.67 (2H, s), 7.14 (2H, m), 7.23 (1H, 5), 7.43-7.49 (4H, m); MS (APCI+) found (M=+1) = 389:
CgH7FN403S requires 388.

Intermediate B72 — 1-Ethoxycarbonylmethyl-2-(4-fluorobenzyl)thio-5-(pyrimid-3-ylmethyl)-

pyrimidin-4-one

IS AA T
F Co0g:

A mixture of intermediate B32 (10g), ethyl bromoacetate (3.38ml). diisopropylethylamine (3.84ml) and
dichloromethane (50ml) was stirred overnight. then the solution was washed sequenaally with agueous
ammonium chloride and aqueous sodium bicarbonate. Chromatography (silica. 3-105% methanol in ethvl
acetate) and trituration with ether gave the desirad product (7.02¢g). lrNMR (CDClz) & 1.26 (3H. 0.
3.71(2H, s), 4.26 (2H, q), 4.46 (2H, 5), 448 (2H, 5), 6.91 (1H. 5). 6.98 (2H. m). 7.33 (2H. m). 3.70 (2H,

$),9.09 (1H. s); MS(APCI) M+1=415, CogH |gFN103S requires 414, MPt 145.1°C.

(U]
n
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Intermediate B73 ~ 1-Carboxymethyl-2-(4-fluorobenzyl)thio-3-(pyrimid-3-ylmethyl)pyrimidin--
one

o}
|

AJ LJ

K] N N
F Ccoon
0.5M aqueous sodium hydroxide (33.8ml) was added slowly to a solution of [ntermediate B72 (7.01g) in
dioxan (150ml). The mixture was stired for 2.3h at room temperature, then the dioxan was evaporatad.
water added, and the mixture acidified with aqueous sodium bisulfate. The precipitate was filiered off.
washed with water and dried to obtain the desired product (6.31g). IH-NMR (dg-DMSO) 8 3.59 (2H. 5.
4.41 (24, s), 4.67 (2H, s), 7.11 (2H, m), 7.45 (2H, m), 7.72 (1H., s5), $.70 (2H, 5), 9.03 (1H, s), 13.55 (1H.
bs); MS (APCI-) M-1=385, C1gH|5FN403S requires 386. MPt206-207°C.

Intermediate B74 — 1-Ethoxycarbonylmethyl-2-(4-fluorobenzyl)thio-3-(2-oxopyrimid-3-yl-
methyl)pyrimidin-4-one
Q

S N N o}
F » CQOOE&!t
Prepared from Intermediate B86 by the method of Example 21, except using only 2 equivalents of B- ‘

bromocatecholborane. 'H-NMR (d6-DMSO0) & 1.28 (3H, 1), 4.26 (4H, q), 4.533 (2H, 5), 4.90 (2H, 5). 7.26
(2H, m), 7.57 (2H, m), 7.69 1H, s), 8.25 (2H, br. 5); MS (APCI+) found (M+1) = 431; CooH 9FN404S
requires 430.

Intermediate B75 — 1-Ethoxycarbonylmethyl-2-(4-fluorobenzyl)thio-3-(1-ethyl-2-oxopyrimid-3-
yimethyl)pyrimidin-4-one
o]
NN

N
S)I\N ’ \N/go
F COQEL
To a solution of Intermediate B74 (3.1g) in dry dimethylformamide (40ml) under argon was added ethyl
todide (1.4g) and anhydrous potassium carbonate (2.3g). The mixture was stirred at room temperature
for 20h and the solvent removed in vacuo. The residue was partitioned between ethy! acetate and water.
The organic layer was washed with brine and added in equal portions to three 10g silica cartridges.
Elution of each column with EtOAc to 18% MeOH:EtOAc and combining appropriate fractions gave the
title compound (1.3g). TH-NMR (CDCI3) & 1.27t1.390), 3.46 (2H.s). 3.94 (2H,q), 4.25 (2H,q), 4.48
(2H.s), 4.57 (2H,s), 6.9-7.15 (2H,m), 7.21 (1H,s), 7.3-7.4 2H.m), 7.9 (I1H,m), 8.4 ({H,m), MS (APCI+)
found (M+1) = 439; CapHy3FN404S requires 438.

The following intermediates were prepared by the method of intermediate B70:

No. Precursors  Structure Name



B76  Int BS7
B77  Int BSS
"WE"/‘SW  InuB6O
B79 Int BG4
B8O  IntBES
BSI  In.B59
BSZ  Int.B66

2

{-(tert-Butoxyvearponvimethvi)-2-(3 4-

- nonn : 5 .
F\H/V\S/I\NJ &\\4//‘\:/ dzﬂuorobenZ\ in1o-2 ( me[ho\\,o\,nrﬂ -3
' vimethvDpvrimidin-d-or
;/\) Kfo yimethyDpyrimid one
>
o , .
' I-(tert-Butoxvearbonylmethyl)-2-(4-flucra-
N A\
X -/&\‘J =, “—owme benzylthio)-53-({1-(2-methoxyethypyrazai-2-
> b

N COOt3u
o]
|
N
ol
’ A 57
-

F COC:8y

F CO01Bu

N N
- A
N S/\N N

vDmethyDpyrimidin-4-one

(tert Butou arbonvlmethv ) (7 6-
dimethylpyrid-{-vimethylthio)-3-((-me:zvi-
pyrazol-4-yl)methyl)pyrimidin-4-one

1-(tert-Butoxycarbonylmethyl)-2-(4-fluoro-
benzylthio)-3-benzylpyrimidin-4-one

I-(tert-Butoxycarbonylmethyl)-2-(4-fluora-
benzylthio)-3-(2-chlorobenzyl)pyrimidin~2-

one

[-(tert- Buto&ycaroonylmvthy )-2- benz\ l'“»o~
5-((1-methylpyrazol-4-ylymethyl)pyrircia-3-

one

1 (tert- Butomcq oonylmethyl) -2- (3
difluorobenzylthio)-3-((1-methyipyrazol--

vhmethyl)pyrimidin-4-one

The following intermediates were prepared by the method of intermediate B72:

No.

" B$4  IntB6l
BS5  Int.B54
BS6  Int BS3

Precursors

Structure
AR o
N NN
o L
\',I/'\/\S/\T N&‘\:
N\[/I “coas
Ct
0 - .
|
N SN
o
1 X 57N N/\}<
N kcooa :
0

Name
I-(Ethoxycarbonylmethyl)-2-(2,6-dichlore-
pyrnd-4-ylmethylthio)-3-(2-methoxypyrimid-

S-ylmethyhpynimidin-4-one

(Ethowcarbox lme[hxl) 2- (—-Juoro-
benzy thio)-3-(2-

yvimethvpyrimidin-4-on2

rrifluoromethylpyrimud-3-

t-(Ethoxycarbonvimeathvl)-2-(4-fluoro-
benzyl)thio-3-(2-methoxypyrimid-3-vi-

methvlpyrimidin-+-ona



BS§7 Int. B33 [-(EthoxycarbonyimethyD)-2-(4-fluoro-

benzyl)thio-3-(2-(4-morphelino)pyrimid-F-+i-

Q
o |
l ~
SR ot
. kfo L_o methyl)pyrimidin-t-one

Qgt
BSS8 Int. B36 i [-(Ethoxycarbonyvlimethyl)-2-(4-fluoro-
) N =
o ;k _ benzyl)thio-5-(2-dimethylaminopyrimid-3-vi-
S N N N
. o l methyl)pyrimidin-$-one

The following intermediates were prepared by the method of intermediate B71:

NO Preg,u.;;o_rs B Structure- e N;ne e
B8 B8l . 8 1{(Carboxymethyl)y2-benzylthio-3-(l-methyl-
s/N&N | :N/N” pyrazol-4-ylmethyl)pyrimidin-4-one
7 : ©/\ ‘\COOH
B9 B f___ i{Carboxymethyl)2-(3Adifluorobenzyl)
' ‘ Fﬁ\sl” oo N,N o thio-3-(2-methoxypyrimid-3-ylmethyl)-
- Z o rimidin-4-one ‘
: % Py
B91 ) .___,Ir;[ WB_SQO e , l(carbowme{hw)-z-ﬁ4_d1fiuor0benzm-
F sj‘jj/\\i:'“’ thio-5-(1-methylpyrazol-¢-ylmethyl)-
: FD/\ kCOOH pyrimidin-4-one
B9 B §_(Carboxymethyl)2-(2.6-dimethylpyrid—-s1-
N Sjlij/\\i::”—‘ methylthio)-3-((1-methylpyrazol--vi)-
‘ L N \\COOH methyl)pyrimidin-4-one
B93 B9  \-Carboxymethyl-2-(4-fluorobenzylthio)5-
)\Jj/\© ~ benzylpyrimidin-4-one
i ’ COOH
B9-1 Ir;t BSO ~—«~ No o 1 Carboxymethyl 2- (4 ﬂuorobéx%zrxlnhxo)-‘-w;
: ~ | /@(\S /“\)ch, chlorobr;nzyl)pyrlnudxn4—one
. F COOH
B10  Int.B77 Jo " I-(Carboxymethyl)-2-(4-fluorobenzylthio)-3-
4 SJI\N | L\‘\{“"'\,_OMa ((1-(2-methoxyethyl)pyrazol-4-
L yhmethyl)pyrimidin-4-one

F COOH
The following intermediates were prepared by the mzthod of intermediate B73:

No. Precursors Structure Name




Bo6

B97

BI8

B99

B100

- B101

B102

B103

B104

5

[-(3-Carboxyprop-[-vi)-2-({-fluorobenzyvl)-

(}%\

Int. B31 3
NN . .
e S thio-3-(2-methoxypyvrimid-3-yimethvh-
A NN pvrimidin-4-one
Int. B67 7 (3 Y clevD)e2-0428] henzvl)-
“,';/\u/\f\’ ! (a _Carbo,\yprop L-vl) = fluorobenzyvh
N\S/\;) =y thio-3-(I-methylpyrazol-4-vimechvl)-
{ } Emidined-
N oo pyrimidin-4-one
Int. B> Vj\’/\/\] 1—Car.boxyme[hyi-}(;?jﬂx.ior—obenz_\'lt'nio)-S-
PN L “\fo(‘: ((2-trifluoromethylpyrimid-3-
F/U k*ooa iF ylmethyD)pyrimidin-—<-one
o 4 o 5 ) , e
Int. B68 . i P [-(3-Carboxyprop-1-y1)-2-(4-fluorobenzyl)-
h N
i | 10-3-(2-(4- it rrimid-5-vimethvl)-
H/\,/\s/\;) \NAN thxg 3,(T (4-morpholino)pvnmid-3-vlmethyl)
:/\) e ~coom L_¢  pyrmidin-4-one
1” s e . _ v R
nt. B73 N f | PN I-Carboxymethyl-2-(4-fluorobenzyvi)thio-3-( i-
-~ -/”\\/’ \N/'%O ethyl-Z-oxopyrimid-3-ylmethyl)pynmidin-2-
F =4 kCOOH one
g R e
Int. B87 i 1-(Carboxymethyl)-2-(4-fluorobenzyvl)thio-3-
N NN
o ~(4- i rimid-3-v
~ s/\,\J i N//[\N’\ (2-(4 morphol‘m_o)p)nrmd-a vi-
NS K&o L_o methyl)pyrimidin-4-onea
&
e e e o e e
Int. B88 N/H\'/\AN 1-(Carboxymethy!)-2-(4-fluorobenzyl)thio-3-
N (2-dimethylaminopyrimid-3-y!-
S b b N
. l P ‘\éo ! methyl)pynmidin-+-one
Int. B84 ﬁ - 3 Noe) -d;' ‘» - o _v_ .
",‘,/\1/\1/\‘ ! (Carbo-(ym-etk;yl) 2 (2.6 jC-HI(?)ro:o_md t-vi
cz\”/\\/\s/‘\’}J N,/i\ow methylth1o).-Jj(T-metnoxypynnud-J-j-'l-
Nz methylDpyrimidin-4-one
i COOH
<
Int. B86 . I _ 1-Carboxymethyl-2-(4-Fluorobenzyvithio)-3-
h T N
L (2-methoxypyrimid-3-ylmethvl)pyrimidin~-

i . ,
F/\) cooH one
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Example 1 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-3-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

jr“

A mixture of Intermediate A2 (0.27g, 1 equiv), Intermediate B71 (0.43g, 1 equiv), hydroxybenzotriazols
(0.018g, 0.1 equiv), 1-(3-dimethylaminopropy!)-3-ethylcarbodiimide (0.23g, 1.1 equiv) and
dichloromethane {15ml) was stirred at room temperature overnight, then diluted with dichloromethane
and washed with aqueous sodium bicarbonate. The organic layer was applied directly to a 10g silica
cartridge, which was eluted with 0-10% methanol in ethyl acetate. Product fractions were evaporaied to
an oil, which was triturated with ether to obtain a white solid (0.39g). 'H-NMR (dg-DMSO0) & 2.95 and
3.08 (3H, 2Xs), 3.61(2H, m), 3.86 (3H, m), 4.46-4.61 (6H, m), 6.74 and 6.80 (1H, 2Xs), 6.91-6.99 (2H.
m), 7.21-7.49 (12H, m); MS (APCI+) found (M+1) = 602; C3oHo9CIFN3505S requires 601.

Example 2 — 1-(N-Methyl-N-{4-(4-trifluoromethylphenyl)benzyl)aminocarbonyimethyl)-2-(<4-
fluorobenzyl)thio-3-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one

Prepared from Intermediates A45 and B71 by the method of Example 1. IH.-NMR (DMSQO) § 2.96
(3H.s), 3.39 (2H,m), 3.77 (3H,s), 4.43 (2H, 5), 4.57 (2H.s), 4.97 (2H.s), 7.12 (3H.m), 7.25 (1H.5). 7.3
7.48 (6H, m), 7.62-6.70 (2H,m), 8.84 (4H,m).; MS (APCI+) found (M+1) = 636; C33Hr9F4N5055

requires 633.

Example 3 — 1-(N-(2-Dimethylaminoethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-
2-(4-fluorobenzyl)thio-5-(1-methylpyrazol-4-yimethyl)pyrimidin-4-one hydrochloride

‘Lf
/\/N O
Me N

Prepared from Intermediates A61 and B71 by the method of Example 1. IH-NMR (CDCl3) 82.93 ( H.
s), 2.96(3H, s), 3.19 (2H, m), 3.38 (2H. s), 3.87 (3H. 5), 3.91 (2H, m). 4.42 (2H. 5). 4.68 (2H. 5). + 9

(ZH, s), 6.88-6.953 (2H, m), 7.25-7.29 (6H. m), 7.36-7.45 (6H, m) 7.62 (1H. s): MS (APCI+) found
(M+1) = 639; C35H36CIFNgO5S requires 658. '
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Example 4 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyhaminocarbonylmethyl)-2-(4
ﬂuorobenzyl)thio-S-(”-(-’l-morpholino)pyrimid—:'-}'lmethyl)pyrimidin-—l-one

Wﬁ\

oA Phae

A solution of Intermediate A7 (0.23g. | equiv), Intermediate B35 (0.27¢, | equiv) and diisopropyl-

ethylamine (0.10g, 1.2 equiv) in dry dichloromethanz (6ml) was stirred at room temperature under argon
for 20h, then diluted with more dichloromethane and washed successively with water and aqueous
ammonium chloride. Drying and evaporation of the organic phase, followed by chromatography (silica.
0-3% methanol in ethyl acetate) gave the desired product as a pale solid (0.19g). 'H-NMR (DMSO-dg)
8:2.95 (d, 3H), 3.42 (d, 2H), 3.64 (s, 8H), 4.40 (d, 2H), 4.60 (d, 2H), 4.95 (d, 2H), 7.1 (m. 2H), 7.30 (d.
2H), 7.35-7.6 (m, 6H), 7.65 (m, 3H), 8.30 (s, 2H). MS (APCI+) Found (M+1) = 685/687:
C36H34CIFNgO3S requires 685.

Example 5 — 1-(N-(2-(dimethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)thio-3-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
hydrochloride

)hﬂ
F - /\/N -

Prepared from Intermediates A72 and B71 by the method of Example 1. VH-NMR (CDCl;) 62.98
(3H.s), 2.99 (3H,s), 3.20 (2H,m), 3.60 (2H,s), 3.93 (3H,m), 4.42 (3H,s), 4.69(2H,s), 5.00 (2H,s), 6.89
(RH,m), 7.2-7.3 (4H,m), 7.47 (4H, m), 7.55 (2H.d), 7.70 (3H.m), 1 1.7 (1H, br s); MS (APCI+) found
(M+1) = 693; C3gH36F4NgO7S requires 692.

Example 6 — 1-(N-(2-(diethylamino)ethy!)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-
2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one

ﬁ]/\f
in O

A mixture of Intermediate A3 (82.7g, | equiv), B71 (101.3g. 1 equiv), hydroxybenzotriazole (39.9g,
equiv), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (100.0g, 2 equiv) and dichloromethane (1 ZOOmJ)
was stirred under argon at room temperature overnight. then aqueous sodium bicarbonate was added
slowly with stirring. The organic layer was separated, the aqueous layer extracted twice more with
dichloromethane, and the combined organic extracts dried over potassium carbonate and evaporated to a
brown oil. Trituration with ether gave a solid, which was filtered off and purified by chromatography on
silica, eluting with methanol/dichloromethane then with methanolic ammonia/dichloromethane. Product
fractions were evaporated to a yellow foam (98g). 'H-NMR (CDCl;, rotamer mixture) 5 0.9-1.0 (6H,m)
41
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02426 (6H.m). 3.23/3.52 (4H.2x 1), 3.58/3.61 (4H. 2x 5). 3.85 (3H.3). 4.46/4.53/4.64/4.82 (6H.4x 57,
6.75/6.79 (1H.2x s), 6.9 (2H,m), 7.2-7.5 (12H,m); MS (APCI+) found (M«+1) = 687/6§9:
C37H4pCIFNgO,S requires 686/688.

Example 7 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonyimethyl:-
2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one hydrochloride

The free base from Example 6 (8.7g, | equiv) was dissolved in dichloromethane (50ml) and 1M
hydrogen chloride in ether (1 equiv) was added dropwise under argon. The mixture was evaporated 1o
ca. half volume and sonicated to obtain a clear solution, which was transferred to a syringe and added
dropwise to ether (200ml) with vigorous stirring. The white solid was filtered off, washed with sther 22d

dried in vacuo; yield 8.53g. IH-NMR (DMSOQ, ca. 2:1 rotamer mixture) d 1.14-1.24 (6H,m). 3.1 (6H. ).

3.6 (2H,m), 3.76 (3H.s), 4.38/4.45 (2H,2x s), 4.61/4.70 (2H.2x s5), 4.98/5.11 (2H,2x s), 6.75/6.79 (1H.2x
s), 7.1-7.7 (15H,m), 10.15/10.75 (1H,2x br s; MS (APCI+) found (M+1) = 687/689; C37H4oCIFNgO-3
requires 686/688.

Example 8 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)aminacarbonylmethyvi)-
2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one bitartrate

A solution of L-tartaric acid (0.75g, 1 equiv) in 2-propanol (12ml) was added to a solution of the free
base from Example 6 (3.43g, 1 equiv) in 2-propanol (25ml) with stirring. The mixture was evaporated 0
ca. one third volume, diluted with ether, then the solid was filtered off, washed with ether and dried in
vacuo; yield 3.87g. IH.NMR (DMSO, ca. 60:40 rotamer mixture) 8 0.9-1.1 (6H,m), 2.5-2.8 (4H,m). 3.2-
3.4 (6H,m), 3.76 (3H,s), 4.20 (2H,s), 4.39/4.43 (2H,2x s), 4.60/4.67 (2H,2x s5), 4.92/5.08 (2H.2x 5). 7.1-
7.7 (15H,m); MS (APCI+) found (M+1) = 687/689; C37H4oCIFNgO3S requires 686/6838.

Example 9 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethy1)-
2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethy!)pyrimidin-4-one maleate

A solution of maleic acid (0.38g, 1 equiv) in methanol (10ml) was added to a solution of the fres base
from Example 6 (3.43g, | equiv) in methanol (10mi) with stirring. The mixture was evaporated to ca.
half volume, diluted with ether, then the supernatent decanted off. The oil was triturated with ether to
obtain a solid, which was filtered off, washed with ether and dried in vacuo; yield 3.69g. TH-NMR
(DMSO, ca. 3:1 rotamer mixture) essentially similar to Example 7, plus & 2.33 (3H.s): MS (APCI+)
found (M+1) = 687/689; C37H,gCIFNgO1S requires 686/68S. v

Example 10 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonyimethyvli-
2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one mesylate

Prepared by the method of example 9, using methanesulfonic acid (0.32ml, | equiv) in place of maleic
acid; yield 3.59g. lH.NMR (DMSO, ca. 3:1 rotamer mixture) essentially similar to Example 7. plus &
6.03 (2H,s); MS (APCI+) found (M+1) = 687/689; C37H4nCIFNgOS requires 636/6883.

Example 11 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyli-
2-(4-fluorobenzyl)thio-3-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one taurocholate

Prepared by the method of example 9, using taurocholic acid (2.57g, | equiv) in place of maleic acid:
yield 5.36g. 1H—NMR (DMSO, ca. 3:1 rotamer mixture) essentially similar to Example 7, plus (inter
42
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alia) 6 0.583 (3H.s). 0.81 (3H.s), 0.91 (3H.d). .12 (3H.5): MS (APCI+) found (M=1) = 637/6389:
C37H4CIENGOSS requires 686/688.

Example 12 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-3-(1-methyl-4-pyrazolyimethyl)pyrimidin-4-one

Prepared from Intermediates A73 and B71 by the method of Example 1. lH-NMR (CDCl;. rotamer
mixture) 8 0.9-1.0 (6H,m) 8 2.4-2.6 (6H,m), 3.24/3.4-3.6 (4H,2x m). 3.83 (3H.s). 4.46/4.53/4.66/4.53
(6H,4x's), 6.75/6.8 (1H,2x s), 6.9-7.0 (2H,m), 7.3-7.7 (12H,m); MS (APCI+) found (M+1) = 721:
C3gHaF1NgO2S requires 720.

Example 13 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-3-(1-methyl-4-pyrazolyimethyl)pyrimidin-4-one
hydrochloride

The free base from Example 12 (0.75g, 1 equiv) was dissolved in dichloromethane (3 ml) and 1M
hydrogen chloride in ether (1 equiv) was added dropwise under argon, then excess ether was added with
vigorous stirring. The white solid was filtered off, washed with ether and dried in vacuo; yield 0.73g.
IH-NMR (DMSO, ca. 3:1 rotamer mixture) & 1.1-1.2 (6H,m), 3.1 (6H, m). 3.37 (2H+H.O,m), 3.66
(2H,m), 3.76 (3H,s), 4.37/4.45 (2H,2x 5), 4.63/4.72 (2H,2x 5), 4.97/5.12 (2H.2x 5), 7.1 (2H.m), 7.2277.26
(1H,2x's), 7.4-7.5 (6H,m),6.62/6.71 (2H, 2x d), 7.84 (4H,m), 10.1/10.65 (1H.2x br s); MS (APCI+) found
(M+1) = 721; C3gHagF4NgO3S requires 720.

Example 14 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-3-{1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
bitartrate

Prepared from the free base of Example 12 by the method of Example 8. TH-NMR {DMSO, ca. 60:20
rotamer mixture) 80.9-1.0 (6H,m), 2.5-2.8 (4H,m), 3.2-3.5 (6H.m), 3.76 (3H.s). 4.19 (2H,s), 4.38/1.43
(2H,2x s), 4.62/4.69 (2H.2x 5), 4.92/5.10 (2H,2x s5), 7.0-7.3 (12H,m), 7.6/7.7 (1H, 2x d), 7.8< (2H.m}:
MS (APCI+) found (M+1) =721, C3gHapF4NgO5S requires 720.

Example 15 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-trifluoromethylphenvi)benzyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-3-(1-methyl-4-pyrazolylmethyl)pvrimidin-4-one
citrate

Free base from Example 12 (0.69g, lequiv) was added 10 acetane (10ml) followed by citric acid (0.20¢,
lequiv). The mixture was warmed to dissolve the solids then allowed to cool. whereupon the solids ware
filtered off and dried in vacuo: yield 0.80g, 90%, m.p. 130-133°C. LH-NMR (d6-DMSO, ca. 111 rosamer
mixture) essentially similar to Example 14, plus 8 2.61 (2H,d); MS (APCI+) found (M+1) = 721;

C3gHaqF4NgO»S requires 720.
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Example 16 — 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-
aminoCarbon_vaethyl)-2-(4—ﬂuorobenzyl)thio-S-(1-methy]-4-pyrazolylmethyl)p_\'rimidin-4-one
tosylate )

- ’

Free base from Example 12 (1.0 g, I equiv) and tosic acid (0.26 g, | equiv) were dissolved in‘acetonz (20
ml) at room temperature, then isopropyl acetate (60 ml) was added with stirring. After stirring for a
further 2 hours, the mixture was allowed to stand overnight then the solid was filtered off, washed with
3:1 1sopropyl acetate/acetone, and dried in vacuo; vield 0.87 g, m.p. 147°C. IH-NMR (d6-DMSO. ca.
3:1 rotamer mixture) essentially similar to Example 13, plus (inter alia) 8 2.28 (3H,s): MS (APCI+)
found (M+1) = 721; C3gHqoF 4NgO7S requires 720

Example 17 — 1-(N-(2-(diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-S-ylmethyl)-
aminocarbonylmethyl)-2-(4-fluerobenzyl)thic-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one

N AN
JLJEAQ‘

£ ‘\(O o
N
BT NN / _d

A muxture of Intermediate A106 (0.523g, 1 equiv), Intermediate B71 (0.473g, [ equiv), HATU (0.53¢.
1.2 equiv), diisopropylethylamine (0.622mi, 2.4 equiv) and dichloromethane (20ml) was stirred under
argon at room temperature ovemight, then washed with aqueous ammonium chloride and aqueous
sodium bicarbonate. The organic layer was dried and evaporated, and the free-base product isolated by
chromatography (silica, 3-8% methanol in dichloromethane) as a pale foam (0.39g). L NMR (CDClis.
major rotamer) d 0.94 (6H,1), 2.47 (4H,q), 2.58 (2H,m), 3.26 (2H,m), 3.61 (2H.s), 3.85 (3H,5). 4.52
(2H,s), 4.66 (2H.,s), 4.82 (2H,s), 6.78 (1H.s), 6.98 (2H,m), 7.3-74 (4H,m), 7.6-7.8 (2H.m), 8.08 (2H.m).
8.357 (1H,m); MS (APCI+) found (M+1) = 722; C37H39F4N707S requires 721.

Example 18 — 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-3-ylmethyD)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-3-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
hydrochloride

The free base from Example 17 (0.373¢g, | equiv) was dissolved in dichloromethane (10ml), and a
solution of hydrogen chloride in ether (0.517ml, 1.0M solution, 1 equiv) was added dropwise with
stirring. The solvent was removed in vacuo, and the residue triturated with ether to obtain a white solid
(0.3622). TH.NMR (DMSO, ca. 60:40 rotamer mixture) & 1.1-1.3 (6H,m), 3.77 (3H,s). 4.38/4 .43 (ZH.s).
4.65/4.76 (2H,s), 5.00/5.08 (2H,s), 7.10 (2H,m), 7.25 (1H.m), 7.3-7.5 (¢H.m), 7.78 (IH‘m), 7.87 (2H.4).
7.97/8.06 (1H,d), 8.28 (2H.d), 8.61/8.70 (1H,m); MS (APCI+) found (M+1) = 722; C37H39F3N705S
requires 721.

Example 19 — 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-3-ylmethyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
bitartrate

Prepared from the free base of Example 17 by thejne[hod of Example 8. TH-NMR (DMSO, ca. 60:40
rolamer mixture) 8 0.88-1.05" (6H,m), 3.76 (3H,s), 4.39/4.42 (2H,s), 4.65/4.74 (2H.s), 4.97/5.10 (2H.s).
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741 (2Hm), 7.25 (1Hm). 7.3-7.5 (4H.m). 7.78 (1H.m). 7.87 (2H.m), 7.98/8.07 (1H.4), 8.28 (2H.d),
8.61/8.70 (1H.m): MS (APCIl+) found (M=+1) = 722 C37H3gF4N705S requires 721.

Example 20 —'1-(N-(Z-(l-Piperidino)ethyl)~;\'-‘(4-(4-triﬂuoromethylphen)'l)benzy])amino-
carbonylmethyl)-2-(4-fluorobenzyhthio-3-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one bitartrate

C‘V/\/N I ¥\ J

The free base was prepared from Intermediates A108 and B71 by the method of Example 1, then
converted to bitartrate salt by the method of Example 8. TH-NMR (DMSO. ca. 60:40 rotamer mixiur2) 3
1.3-1.6 (6H,m) 6 2.3-2.7 (6H,m), 3.3-3.6 (4H,m), 3.77 (3H.s5), 4.22 (2H,s), 4.37/4.44 (2H,2x 5), 4.62/4.59
(2H,2x s), 4.88/5.08 (2H,2x ), 7.1-7.5 (12H,m), 7.6/7.7 (1H, 2x d), 7.83 (2H,m); MS (APCI+) found
(M+1) = 733; C39HagF4NgO5S requires 732.

Example 21 — 1-(N-(Carboxymethyl)-N-(4-(4-trifluoromethyiphenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one sodium salt
0

)N'\ J i\{N_ ford
A

Example 102 (130 mg) was added to a solution of sodium bicarbonate (16 mg) in water (4 ml) and stirrad
for 1 hour at room temperature. A small proportion of methanol was added to obtain a clear solution on
warming and sonjcation. Filtration and lyophilisation gave the desired sodium salt as a white solid. 28
NMR (DMSO) 6 3.49 (2H,s). 3.76 (3H.s), 4.42 (2H.5), 4.85 (2H.5). 7.14 (2H.m). 7.26 (1H.s), 7.36
(3H,m), 7.49 (3H,m), 7.60 (2H,m), 7.84 (4H.m); MS (APCI-) found (M+1) = 678; C34H29gF4N504S

requires 679.

Example 22 — 1-(N-(2-aminoethyl)-N-(4-(d-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one hydrochloride

AN =
HN

The Boc-protected product was prepared from Intermsdiates A84 and B71 by the method of Example 1.

then deprotected by suspending in dioxan and treating with excess hvdrogen chloride (4M solution in

o

dioxan). After stirming for 1 hour, excess ether was 2dded and stirring continued until a fine white solicé
was obtained. This was filtered off, washed with ether and drizd 10 obrain the crude product.. which was
purified by chromatography (silica, 10-20% methanol in dichloromethane). lH.NMR (DMSO, ca. 60:20

rotamer mixture) 8 2.97/3.04 (2H,m) 8 3.37 (2H.m). 3.35 (2H.m). 3.77 (3H.s). 4.36/4.45 (2H.2x 3),
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4.604.67 (2H,2x s), 4.93/5.09 (2H,2x s5). 7.0-7.7 (153H.m), 8.03/8.20 (2H.2x br 5): MS (APCI+) found

(M+1) =733; C39H4OF4N6028 requires 732.

Example 23 — 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyhaminocarbonylmethyl)-2-(4--

-

fluorobenzyl)thio-3-(2-oxopyrimid-5-ylmethyl)pyrimidin-4-one

A mixture of Example 121 (0.73g, 1.2mmol), B-bromocatechoiborane (1.01g, 5.1mmol) and dry
dichloromethane (20ml) was stirred under argon at room temperature overnight, giving a clear orange
solution. Water was added and stirring continued for 30min, then the organic layer was separated and
applied directly to a 10g silica cartridge, which was eluted with 0-14% methanol in dichloromethana.
Product fractions were evaporated to obtain a pale yellow solid (0.36g). IH-NMR (DMSO0) 8 2.80-3.06
(3H, 2xs), 3.37 (2H, 5), 4.33-4.49 (2H, 2xs), 4.50-4.72 (2H, 2xs), 4.87-5.06 (2H, m), 7.04-7.75 (13H. m).

8.19 (2H, s); MS (APCI-) found (M-1) = 614 C32H77N503SFCl requires 615.

The following Examples were made either by the method of Example 1 (EDC coupling) or Example 13
(HATU coupling); where indicated, the salts were subsequently prepared by the methods of Examples 7-

8 as appropriate:

Ex. . Precursors Structure
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Name

1-(3+(N-methyl-N-(4-(4-chlorophenyl)-
benzyl)aminocarbonyl)prop-1-vI)-2-(4-
fluorobenzyl)thio-3-(1-methyl-4-pvrazolvi-

methyl)pyrimidin-4-one

1-(3-(4-(4-fluorophenyl)benzylamino-
carbonyl)prop-1-yl)-2-(4-fluoro-
benzyl)thio-3-(1-methyl-4-pyrazolyl-

methyl)pyrimidin-4-one

1-(3-(N-methyl-N-(4-(4-fluorophenyl)-
benzyl)aminocarbonyl)prop- 1-v1)-2-(4-
fluorobenzyl)thio-3-( I-methyl-4-pyrazolyvi-

methyl)pyrimidin-4-one

1-(3-(4-phenylbenzylaminocarbonvl)prop-
l—yl)-Z—(4—ﬂuorobenzyl)thio-j—(l-methy!-
4-pyrazolylmethyl)pyrimidin-4-one

@
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pynmldm«l one

pynmxdm -4-one

[-(3-{4-{4-chiorophsz

vi1-2-(4-fluorobenzvi)-

nybbenzylamine-
carbonyl)prop-1-
thio-3-(2-(¢-morpholino)-3-pyrimidyl-

methyl)pyrimidin-+-ons

-(3-

benzylaminocarbonyl)prop-1-vi)-2-(4-

(N-methyi-N-(1-{2-chl oropnAmD
fluorobenzyl)thio-3-(2-(4-morpholino)-3-

pyrimidyvlimethyDpyvrimidin-<-one

1-(3 (*—(—1 ch oropheny )benzvlarruno—
carbonylyprop-1-vi)-2-(4-fluorebenzvl)-
thio-3-(2-methoxy-3-pyrimidyimethyl)-

1-(3-(N-methyl- \ (~-(--ch oropném )
benzyl)aminocarbonyl)prop-1-yi)-2-(4-
fluorobenzyl)thio-3-(2-mathoxy-3-

pvrlmldylmeth\. Dpyrimidin—4-one

-(3—(4-(4~ﬂuorophenyl)Denzylammo—
carbony{)prop-1-v1)-2-(4-fluorobenzyl)-
thio-3-(2-methoxy-3-pyrimidylmathyl)-

1-(3-(N- methy \ (~-(-—ﬂuorophem )-
benzyl)aminocarbonyvi)prop-1-y1)-2-(4-
fluorobenzyl)thio-3-(2-methoxyv-3-
p¥ nmldyimeth\«l)pun'mdmﬂ -one

(3-(4-phenylbenzy 1armnocarboml)proo-

i-
[-y1}-2-(3-fluorabenzyl)thio-3-(2-methoxy-
S-pyrimidylmethyl)pynmidin-4-one

[-(3-(N-methyl-N-(2-(4-fluorophenvl)-
pyrid-3-yimethyl)aminocarbonyl)prop- 1 -
y1)-2-(4-fluorobenzvl)thio-3-(2-methoxy-3-

pyrimidylmethylipyrimidin-4-one

1-(N-(2-(diethylamino)athyl)-N-{<-(1-
chlorophenyl)benzyvlaminocarbonvl-
methyl)-2-(4-fluorobenzyvl)thio-3-{ 1-(2-
methoxyethyl)-2-pyrazolyvimethyviy-
pyrimidin-4-one bitartrate
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I-(N-(2-(diethviamino)ethyl)-N-(<1-(4-
wriftuoromethylphenvi)bznzyilamino-
carbonylmethy)-2-{d-fluorobenzylthio-3-
( 1-(Z-methoxyethyl)-—l—pyrazolyI:
methyl)pynmidin-<4-one bitartrate
1-(4-(4-chlorophenvibenzylamino-
carbonylmethyl)-2-(4-fluorobenzyiythio-3-
(1-ethyl-2-oxo-3-pyrnimidyimethyl)-

pyrimidin-4-one

1- (\I methvl \4 (4 (-f-chlorOpheml)—
benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-( 1-ethyl-2-ox0-3-
pyrlmxdylmethyl)pvnmxdm-—1~one

l (\I methyl \ (4 (*-ﬂuorophenyl)

benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-3-(1-ethyl-2-0x0-3-
pynm:dylmethyl)py rimidin-4-one

1 (\I methyl \J (-f-(-p-chlorophen)l)
benzyl)aminocarbonylmethyl)-2-(2,6-
dimethylpyrid-4-ylymethylthio-5-(1-
methyl-4-pyrazolylmethyl)pyrimidin-4-onz
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Int. A4
Int. B104

~

1Y

Int. A52

Int. B10o4

Int. A43
Int. B104

In:. A479y 7

Int. B104

Int. A63
Int. B104

Int. A2 V
Int. B93

Int. BS54

Int. A43
Int. B94

Int. A73 "

I<(N-mzthy[-N-{4-(4-Tluorophenvi)-
benzyvhaminocarbonyvimethyl)-2-(<4-
fluorotenzyl)ihio-3-(2-methoxy-3-

pyrimidvimethvDpyvrimidin-4-one

{-(N-{dimethyviaminocarbonylmethyvl)-N-

(4-(L-influoromethyiphenylYbenzyi}-

K} N N o F
. l . Kéo A [+ aminocarbonylmethyl)-2-(4-fluorobenzyiy-
NP =/ 7 thio-3-(2-methoxv-5-pyrimidyl-
e methyDoyrimidndone
I-(N-methyl-N-{4-(4-tnfluoromethvl-
N =
N e /V P . phenvl)benzyhaminocarbonylmethyvi)-2-
S N N
. ! Kfo ’/ I;' (4-fluorobenzyljthio-3-(2-methoxv-3-
N N pyrimidylmethyl)pyrimidin-4-one
i I-(N-methyl-N-(2-(3 4-dichlorophenyl)-
N b
N By | /V o pyrid-3-ylmethyl)aminocarbonylmethvl)-2-
S N N o]
L kfo o (4-fluorobenzyl)thio-3-(2-methoxy-3-
/N\@/Q; ' pyrimidvimethyl)pyrimidin-4-one
=N
i 1-(2-(2-chlorophenylpyrid-5-vimethyl)-
N h
o~ I ,\J _ aminocarbonylmethyl)-2-(4-flucrobenzyi)-
S N N (o}
;’Q/\ Lfo . o thio-3-(2-methoxy-3-pyrimidyl-
N \// methyl)pyrimidin-4-one
i 1-(4-(4-chlorophenyl)benzylamino-
N N
N S)‘\NJ \N/“\C_] carbonvimethyl)-2-(4-fluorobenzvl)thio-3-
P ) O o (2-tnflucromethvi-3-pynmidyimethvi)-
HN O pyrimidin-4-on2
i | -(N-methyl-N-(2-(4-chioropheny1)-

benzyl)aminocarbonvlmethyl)-2-(<-
fluorobenzyl)thio-3-(2-trifluoromethyvi-3-
pyrimidylmethyl)pyrimidin-4-one
[-(N-(2-(diethylamino)ethvl)-N-(£-(4-
trifluoromethylphenyl)benzylamino-

[+ carbonylmethyl)-2-(4-fluorobenzyl)thio-3-

AN (#-chlorophenylmethylpyrimidin-+-one
) ‘buartrate »
i I-(N-methyl-N-{{-(d-triflucromethyi-
! < Sjl\Ni | : . ) phenyDbenzyhaminocarbonyimathyvl)-2-
A o s (4-fluorobenzyvijthio-3-(4-chlorophenyi-
n A /\ T methylpyrimidin-4-one
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nt. A2 NWN l—('—l-phcn)Ibenzy[ammo»arbon?ln_wecl.;1)‘
Int. B73 P I 2-(4-fluorobenzyl)thio-3-(5-pyrimidy -
’ S N N v
/©/\ Kéo O methyl)pyrimidin-4-one J
~ X '
135 Int. AG7 1-(N-methyv{-N-(4-phenylbenzy!)amino-
Int. B73 /l\ ) carbonylmethyl)-2-(4-fluorobenzyvl)thio-3-
(\/Q (5-pyrimidylmethyl)pyrimidin-d-one
136 Int. A73 | 1-(N-(2-(diethylamino)ethy1)-N-(4-(4-
Int. B93 trifluoromethylphenyl)benzyl)aminocarbo
‘ F nylmethyl)-2-(4-fluorobenzyl)thio-3-
’ (phenylmethyl)pyrimidin-4-one butartrate
137 Int. Ad5 1-(N-methyl-N-(4-(4-trifluoromethyl-
: © Int. B93 phenyl)benzylaminocarbonylmethyl)-2-
‘ [ (4-fluorobenzyl)thio-3-(phenylmethyl)-
v././( pyrimidin-4-one
138 Int. A73 1 (N-(Z-(diethylamino)ethyl)—N-(4-(4- ‘
' Int. B101 )\)\/\L/\)\ - chlorophenyl)benzyl)aminocarbonyi-
‘ methyl)-2-(4-fluorobenzyl)thio-3-(2-(4-
s:z~’\/ . morpholino)pyrimid-3-ylmethyl)-
S . an . . pyrimidin-4-one
The following Examples were made by the method of Example 4; the salts were subsequently prepared
by the methods of Examples 7-8 as appropriate:
HEgg:_ﬁo Precursors Structure %”_kw __:Iame N L
140 Int. A155 ' i 1-(N- methvl-\ (4 {4~ mﬂuorometh 1-
Int. B63 N /\l‘l\ 0 . phenyl)benzyl)aminocarbonylmethy()-
S N N ¢} ~
— Lo (* 2-(2-methylthiazol-4-ylymethylthio-5-
N \// (2-methoxy-3-pyrimidvimethyl)-
e e o _ . __ pyrimidind-one
141 Int. Al55 i 1-(N-methy1-N-(4-(4-trifluoromethy1-
N N
2 1| ! Y-
Int. B62 N S)\N NAO/ phenyI)benzyl)ammocarb?n)Imeth} ) .
A o 2-{pyrid-3-ylymethylthio-3~(2-methoxy-
A O O (i- J-pyrimudylmethyDpyrimidin-d-one

The following Examples were made by the method of Example 22; the salts were subsequently prepared
by the methods of Examples 7-8 as appropriate:

Ex. No. Precursors Structure Name
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Ini. A90 i
NW\,
Int. B71 U %s
(\/\S N N
A Lo
' }/\\‘/\/414\/@/\

Int. A86

i
N =N
Int. B71 n)]AC;\*
/:}/\

Int. A8>
Int. B71

Int. A91 /!k(\/\
Int. B71 i | \;;““

T]

Int. A89

Int. B71 )\k/\[\
FQ/\ Ci
\/\,v@/@
Int. ASS | jL/T
N AN\
Int. BT /@ASANJ o
£ '\KO Ci
HzN\/\/N
Int. AST j\/\f
Int. BT -

«V Uastat

[-<(N-(2-(I-piperazino)ethv]}-N-(4-(2-
chlorophenyDbenzyvhaminocarbonyvl-
methvl)-2-(4-fluorobenzyi)thio-53-(1-
methyl-4-pyrazotvimethvDpyvrimidin—=-
one hydrochloride
I-(N-(2-(ethylamino)ethyl)-N-(4-(4-
chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-3-(1-
methyl-4-pyrazolylmethypycimidin—-
[-(N-(2-(methyl ammo)ethvl) \ (--(-
chlorophenyl)benzyl)aminocarbonyl-

one hydrochloride

methyl)-2-(4-fluorobenzyl)thio-3-(1-
methyl-4-pyrazolylmethyljpyrimidin-<-
one hydrochloride

1-(N-(3-(2-ox0-1 plperazmo)prop\l) \-
{4-(4-chlorophenyl)benzyl)amino-
carbonylmethyl)-2-(4-fluorobenzyl)inio-
3-(1-methyl-4-pyrazolylmethvl)-
pyrimidin-4-one hydrochlonde

(\ -(3- (methxlammo)prop\l) \ (4-(_-
chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4-flucrobenzyl)thio-3-(1-
methyl-4-pyrazolylmethyDpyrimidin-3-

~one hydrochloride

1-(N-(3- armnopropyl) \ (-f—(—-ch oro-
phenyl)benzylaminocarbonyimethvi}-2-
(4-fluorobenzyl)thio-3-(I-methyl<-

pyrazolylmethyDpyrimidin-4-one

~hydrochloride

1-(N-(2- (ethv!ammo)ethy ) N- (..-(—-
trifluoromethylphenvl)benzyljaminocarb
onylmethyl)-2-(4-flucrobenzyl)thio-3-i 1-
methyl-4-pyrazolylmethy)pynimidin--

one bitartrate

The following Example was made by the method of Example 21:

Ex. No.

Precursor Structure

Name
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Ex. 18

1-(N-{carboxymethv!)-N-{(4-(d-chloro-
phenvl)benzyl)ammourbom!meth\l)-f- 4-
fluorobenzyl)thio-3-(2- m(ethox\, -5-
pynmdylmethyl)pyrimidin-4-one, sodium

~salt
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Biological Data \

1. Screen for Lp-PLA> inhibition.

4
Enzyme activity was determinad by measuring the rate of turnover 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

(]) ? O(CH,),CH,
NO;@'*O)\/\/J\ O
= ” @
OPO(CH,),NMe,
Lo

(&)

Assays were performed n 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 initiaiad
by the addition of 20l of 10x substrate (A) to give a final substrate concentration of 20uM and 10ul of
diluted enzyme to a final 0.2nM LpPLA2.

The reaction was followed at 403 nm and 37 °C for 20 minutes using a plate reader with antomatic
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 IC5q values in the
range 0.001 to 0.00005 pM.

61



>/

10

[N}
(9]

(V3
(]}

P32505
Claims
I, A compound of formula (I): 4
.
O
N Z- R’
A
Rz/\x [\,1
Oﬁ/(CHz)n |
4 =S
D

in which:
in which:

Rlisan aryl or heteroaryl group, optionally substituted by 1, 2, 3 or 4 substituents which may be
the same or different selected from C(l-lg)alkyl, C(i“13>alkoxy. C(l_lg)a!kylthio, arle(Hg alkoxy,
hydroxy, halogen, CN, CORY, carboxy, COORS, CONRIR 10, NROCOR7, SO,NRIR 10, NROSO5R7,
N}}Eg 1Blamono 1o perﬂuoro-C( 1-4)alkyl and mono to perfluoro-Cq.4)alkoxy, or, as a single substument.
optionally in combination with a further substituent as hereinbefore defined, CHoCOOH or a salt thereot,
CH,COORS, CHyCONRIR 10, CH,CN, (CH)NRIR 10, (CH9)OH ot (CH)pORS where m is an
integer from 1 to 3; -

R2is an aryl or heteroaryl group, optionally substituted by 1, 2, 3 or 4 substituents which may be
the same or different selected from Cc1-18)alkyl, C¢y_ygyalkoxy, Crq.18)yalkylthio, arylC . jg)alkoxy.
hydroxy, halogen, CN, CORS, carboxy, COORS, CONRYR 10, NRECOR7, SO,NRIR 10, NROSOHR7,
NRIR !0, mono to perﬂuofo-C(l_,,;)alkyl, MoNo to perﬂuoro—C(1;4)alkoxyaryl, and arylCyq_ayalkyl;

~ R3 s hydrogen or C(1_4)alky1'which may be unsubstituted or substituted by hydroxy, ORS,
COR®, carboxy, COORS, CONRORIO, NROR 10, mono- or di-(hydroxyC . yalkylamino or
N-hydroxyC(1_g)alkyl-N-C((.gjalkyl amino; )

R% 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( l,lg)alkyl, C(l-lg)alkoxy, C(l_lg)alkylthio, arin(l-Ig alkoxy,
hydroxy, halogen, CN, COR®, carboxy, COORS, CONRIR !0, NROCOR7, SO,NRIR10, NROSO,R7,
NRIR !0, mono to perfluoro-C(_4yatkyl and mono to perﬂluoro-C( 1-4)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(j_}gyalkyl, C(1.ygyalkoxy, C(}.18yalkylthio, arylCjjgjalkoxy.
hydroxy, halogen, CN, CORS, carboxy, COORS, CONRIR 10, NRECOR7, SO,NRIR10, NR6SO,RT,
NRIR 0, mono to perﬂu‘oro-C(l.dr)a'lkyl and mono to perfluoro-C_4yalkoxy; -

RO and R7 are independently hydrogen or C(1-20yalkyl, for instance C(y_gyalkyl (e.g. methyi or
ethyl); '

RS is C(14)alkyl or a pharmaceutically acceptable in vivo hydrolysable ester group;

R? and R10 which may be the same or different is each selected from hydrogen, C(l_lz)alk}'l,
CHpR!L, CHRY-)COQH or a salt thereof, or RY and R10 together with the nitrogen to which they are
attached form a 4-to 7-, preferably 5- to 7-, membered ring optionally containing one or more further
heteroatoms selected from oxygen, nitrogen and sulphur, and optionalty substituted by one or two
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substituents selected from hvdroxy. oxo, Coppalkyl Cry 1alkyiCO, aryl 2.g. phenvl oraralkyl ¢
benzyl, for instance morpholine or piperazine;

RIlis CQOH or a salt thereof, COORS, CONRORY, CN, CHAOH or CH,0RY:

R12 is an amino acid side chain such as CH-OH from sering;

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

Xi1sOorS;and

Zis CRIFR!™ where R13 and R arz each hydrogen or Cry_yyalkyl. oc R13 and R14 together

with the intervening carbon atom form a C(3_6)c,\"cloalkyl fing.

2. A pharmaceutical composition comprising a compound of formula (I) as claimed in claim ! and a
pharmaceutically acceptable carrier.

3. A compound of formula (I) as claimed in claim | for use in therapy.

4. The use of a compound of formula (1) as claimed in claim 1 for the manufacture of a medicament {o7

treating atherosclerosis.

5. 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 @ compound of
formula (I) as claimed in claim 1.

6. A process for preparing a compound of formula (I) as defined in claim | which process comprises:

(a) reacting a compound of formula (U):

O
Z.
RE——x-""N"

(CH,),
COOH

in which X, Y, Z, R! and R? are as hereinbefore dafined,
with a compound of formula (IIT):

R3-R4-CH,NHR3

—

. - 2 < . . . . . ..
in which R3, R* and R? are as hereinbefore defined: under amide forming conditions:

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



[Re]
(W]}

O
Z
N g .
A -
RZ/\X N
H
(Iv)
in which X, Z, R! and R2 are as hereinbefore defined,
with a compound of formula (V):
R3-R4-CH,NR3-CO-(CH»),-L!
2]

in which n, R3, R# 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 dichloromethene;

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

(VD
in which n, Z, R}, R3, R% and R? are as hereinbefore defined,
with a compound of formula (VII):

R2-CH,-L!
(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. in an
inert solvent such as dichloromethene; or

(d) when X is O, reacting a compound of formula (VIII):
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O (éHZ)n

T

(VI

in which n, Z, Rl R3, R* and R? are as hereinbefore defined, and L2 is a leaving group such as halogsn

or alkylthio, for instance methylthio,
with a compound of formula (IX):

R2.CH,-OH
(X)
in which R2 is as hereinbefore defined,
in the presence of a base such as 4-dimethylaminopyridine, in an inert solvent such as pyridine.



