
I PYRIMIDINONE COMPOUNDS 22 October 2003 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  5 therapy, in particular in the treatment
of atherosclerosis. WO 95/00649 (SmithKline Beecham plc) describe the
phospholipase A2 enzyme Lipoprotein  Associated Phospholipase A2 (Lp-PLA2),
the sequence, isolation and purification thereof, isolated  nucleic acids
encoding the enzyme, and recombinant host cells transformed with DNA
encoding the 10 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 et  al, Arterioscler Thromb Vas Biol 1996:16;591-9)
wherein it is referred to as LDL-PLA2. A later patent  application (WO
95/09921, Icos Corporation) and a related publication in Nature (Tjoelker et
al, vol 15 374, 6 April 1995, 549) describe the enzyme PAF AH which has
essentially the same sequence as Lp- PLA2 and suggest that it may have
potential as a therapeutic protein for regulating pathological  inflammatory
events. It has been shown that Lp-PLA2 is responsible for the conversion of
phosphatidylcholine to 20 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 phospbatidylcholine to give
lysophosphatidyichoiine and an oxidatively modified fatty acid. Both
products of Lp-PLA2 action are  biologically active with
lysophosphaddylcholine, a component of oxidised LDL, known to be a potent
chemoattractant for circulating monocytes. As such, lysophosphatidylcholine
is thought play a 25 significant role in atherosclerosis by being
responsible for the accumulation of cells loaded with  cholesterol ester in
the arteries. Inhibition of the Lp-PLA2 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. 30 The increased
Iysophosphatidylcholine content of oxidatively modified LDL is also thought
to be  responsible for the endothelial dysfunction observed in patients with
atherosclerosis. Inhibitors of Lp- PLA2 could therefore prove beneficial in
the treatment of this phenomenon. An Lp-PLA2 inhibitor  could also find
utility in other disease states that exhibit endothelial dysfunction
including diabetes, 35 hypertension, angina pectoris and after ischaemia and
reperfusion. In addition, Lp-PLA2 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-PLA2.  Examples of
such disorders include psoriasis. Furthermore, Lp-PLA2 inhibitors may also
have a general application in any disorder that involves lipid  oxidation in
conjunction with Lp-PLA2 activity to produce the two injurious products,
lysophosphatidylcholine and oxidatively modified fatty acids. Such
conditions include the 2 22 October 2003 



aforementioned conditions atherosclerosis, diabetes, rheumatoid arthritis,
stroke, myocardial infarction,  reperfusion injury and acute and chronic
inflammation. Further such conditions include various  neuropsychiatric
disorders such as schizophrenia (see Psychopharmacology Bulletin, 31,
159-165,  1995). 5 Patent applications WO 96/12963, WO 96/13484, W096/19451,
WO 97/02242, W097/217675,  W097/217676, WO 96/41098, and W097/41099
(SmithKline Beecham plc) disclose hirer alia various  series of
4-thionyl/sulflnyl/sulfonyl azetidinone compounds which are inhibitors of
the enzyme Lp- PLA2. These are irreversible, acylating inhibitors (Tew et
al, Biochemistry, 37, 1998). 10 Patent applications WO 99/24420 and WO
00/10980 (SmithKline Beecham plc, published after  the priority date of the
present application) describe a new class of reversible, non-acylating
inhibitors of the enzyme Lp-PLA2, in particular a class of pyrimidone
compounds. The early  2-(alkylthio)pyrimidin-4-one chemical lead is
described in Bioorganic and Medicinal 15 Chemistry Letters, 2000, 10, 395-8.
A further class of pyrirrridone compounds has now been identified which are
inhibitors of the enzyme  Lp-PLA2. Accordingly, the present invention
provides a compound of formula (I): 20 R X N 04~,(&2)n  4 R5 R3iN " CD in
which: R I 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(1-18)~Yl, C(1-18)alkoxy, C(1-1g)alkylthio, ary1C(1 25 lg)alkoxy, hydroxy,
halogen, CN, COR , carboxy, COOR6, CONR9R10, NR6COR7, SO2NR9R10,  NR6SO2R7,
NR9R10, mono to perfluoro-C(14)allcyl and mono to perfluoro-C(1-4)alkoxy,
or, as a  single substituent, optionally in combination with a further
substituent as hereinbefore defined,  CH2OOCH or a salt thereof, CH2COOR8,
CH2CONR9R10, CH2CN, (CH2)mNR9R10, (CH2)mOH or  (CH2)mOR6 where in is an
integer from I to 3; 30 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(1-18)alkyl, C(1-18)alkoxy, C(1-1g)alkylthio, arylC(1-
18)alkoxy, hydroxy, halogen, CN. COR6, carboxy, COOR6, CONR9R 10, NR6COR7,
SO2NR9R10,  NR6SO2R7, NR9R10, mono to perfluoro-C(1-4)aikyl, mono to
perfluoro-C(1-4)alkoxy, and ary1C(1 )alkyl; 3 22 October 2003 R3 is hydrogen
or C(14)alkyl which may be unsubstituted or substituted by hydroxy, OR6,
CORE, carboxy, COOR6, CONR9R 10, NR9R 10, mono- or di-(hydroxyC(1
{)alkyl)amino or  N-hydroxyC(1-6allry1-N-C(l-6)alkyl amino; R4 is an aryl or
a heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which
may  



5 be the same or different selected from C(1-18)ayl, C(I-18)alkoxy,
C(1-18)alkylthio, arylC(1 i g)alkoxy, hydroxy, halogen, CN, COR, carboxy,
COOR6, CONR9R 10, NR6COR7, SO2NR9R 10  NR6SO2R7, NR9R 10, mono to
perfluoro-C(1.)alkyl and mono to perluoro-C(14)alkoxy; R5 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(]-I8)alkyl C(1-I8)alkoxy,
C(1-18)allcylthio, arylC(i 10 1 g)alkoxy, hydroxy, halogen, CN, COR,
carboxy, COOR6. CONR9R 10, NR6COR7, S02NR9R 10,  NR6S02R7, NR9R10, mono to
perfluoro-C(I-4 l and mono to perfluoro-C(1-4 xy; R6 and R7 are
independently hydrogen or C(1-20)alkyl, for instance C(14)alkyl (e.g. methyl
or  ethyl); R8 is C(l )alkyl or a pharmaceutically acceptable in vivo
hydrolysable ester group; 15 R9 and R which may be the same or different is
each selected from hydrogen, C(1-12)alkyl.  CH2R11, CHR12CO2H or a salt
thereof, or R9 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 optionally substituted by one or two  substituents selected
from hydroxy, oxo, C(14)alkyl, C(14)alkyICO, aryl, e.g. phenyl, or aralkyl,
e.g  20 benzyl, for instance morpholine or piperazine; R11 is COOH or a salt
thereof, COORS, CONR6R7, CN, CH2OH or CH2OR6;  R12 is an amino acid side
chain such as CH2OH from serine; n is an integer from I to 4, preferably 1
or 3;  X is O or S; and 25 Z is CR 13R 14 where R 13 and R 14 are each
hydrogen or C(] -4)aUgl, or R 13 and R 14 together  with the intervening
carbon atom form a C(3-6)cycloalkyl ring. Preferably, Z is CH2. 30
Representative examples of R 1 when an aryl group include phenyl and
naphthyl. Representative examples of R1 when a beteroaryl group include a 5-
or 6- membered, monocyclic  heteroaryl group comprising I or 2 nitrogen
heteroatoms. 35 Preferably, RI is pyrimidyl optionally substituted by I or 2
substituents preferably selected from oxo,  arylC(1 j)alkyl (e.g. benzyl),
C(1-6)alkyl (e.g, methyl or ethyl), C(3-6)cycloalkyl, hydroxy,  C(14)alkoxy
(e.g. methoxy), carboxyC(1-6)alkyl, C(1..6)alkylcarboxyC(1-6)alkyl, di-
C(i..6)alkylamino, and morpholino; or pyrazolyl optionally substituted by
C(l )alkyl (e.g. methyl or  ethyl). 40 Preferably, ZRI is pyrimid-5-ylmethyl
optionally substituted by 2-methoxy, 2-trifluoromethyl, 2-(4- morpholino) or
2-dimethylamino; 2-oxo-pyrimid-5 y}methyl or I -methyl-4-pyrazolylmethyl. 4
22 October 2003 Preferably X is S. Representative examples of R2 when an
aryl group include phenyl and naphthyl. Representative  examples of R2 when
a heteroaryl group include pyridyl, pyrimidinyl, pyrazolyl, furanyl,
thienyl, 5 thiazolyl, quinolyl, benzothiazolyl, pyridazolyl and pyrazinyl.
Preferably, R2 is phenyl optionally  substituted by halogen. Representative
examples of R2CH2X include 4fluorobenzylthio. 10 Representative examples of
R3 include hydrogen; and methyl, ethyl and propyl, optionally substituted  



by amino, C(1-3)alkylamino, di C(1-3)alkyl amino, hydroxyC(1-3)alkylamino,
hydroxy, C(1-3)alkoxy,  carboxy, C(1-3)aikylcarboxy, and heterocycyl such as
piperidino, piperazino, pyrrolidono and morpholino, wherein the alkyl
moiety, if present, is,preferably methyl, or ethyl. 15 Representative
examples of R4 include phenyl optionally substituted by halogen; thiophene;
pyridine;  and pyrimidine. Representative examples of R5 include phenyl
optionally substituted by halogen, trifluoromethyl, or  trifluoromethoxy,
preferably at the 4-position. 20 Preferably, R4 and R5 together form a
4-(phenyl)phenyl substituent in which the remote 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  25 readily in the human body to leave
the parent acid or its salt. Representative examples of values of
pharmaceutically acceptable in viva hydrolysable ester groups for  R8
include: -CH(Ra)Q.CO.Rb,  30 -CH(Ra)O.CO.ORc;  -CH(Ra)CO-NReRf  -RdNRCRf
-CH2OR8; CHaRn  OYO O  35 CH(Ra)O.CO.C6H4YlCOCH(Ri)NH2; and  D R in which: 5
22 October 2003 Ra is hydrogen, (C1-6)alkyl, in particular methyl,
(C3-7)cycloalkyl, or phenyl, each of which may be  optionally substituted;
Rb is (C1-6)alkyl, (C1-6)alkoxy(CI-6)alkyl, phenyl, benzyl, (C3y)cycloalkyl,
(CI-6)alky1(C3-7)cycloalkyl, 1-amino(CI-6)alkyl, or
1-(C1-6alkyl)amino(C1-6)alkyl, each of which  5 may be optionally
substituted; or Ra and Rb together form a 1,2-phenylene group optionally
substituted by one or two methoxy groups;  Rc is (CI-6)alkyl,
(C3-7)cycloalkyl, (C1-6)alkyl(C3-1)cycloalkyl; Rd is (C1-6)alkylene
optionally substituted with a methyl or ethyl group; Re and Rf which may be
the same or different is each (C1-6)alkyl; or aryl(C1-4) alkyl, optionally
10 substituted with e.g. hydroxy; Rg is (C1-6)alkyl; Rh is hydrogen, (CI
-6)alkyl or phenyl; Ri is hydrogen or phenyl optionally substituted by up to
three groups selected from halogen,  (C 1-&-alkyl, or (C 1-6)alkoxy; 15 and 



Y I is oxygen or NH;  for instance: (a) acyloxyalkyl groups such as
acetoxymethyl, isobutyryloxymethyl, pivaloyloxymethyl,  benzoyloxymethyl,
a-acetoxyethyl, a-pivaloyloxyethyl, 1-(cyclohexylcarbonyloxy)ethyl, 20
(1-aminoethyl)carbonyloxymethyl, 2-methoxyprop-2-ylcarbonyloxymethyl,
phenylcarbonyloxymethyl  and 4-methoxyphenyl-carbonyloxymethyl; (b)
alkoxyfcycloalkoxycarbonyloxyalkyl groups, such as ethoxycarbonyloxymethyl,
t- butyloxycarbonyloxymethyl, cyclohexyloxycarbonyloxymethyl, 1-
methylcyclohexyloxycarbonyloxymethyl and a-ethoxycarbonyloxyethyl; 25 (c)
dialkylarninoa.lkyl, especially di-loweralkylamino alkyl groups such as
dirnethylaminomethyl,  dirnethylaminoethyl, diethylaminomethyI or
diethylaminoethyl; (d) acetamido groups such as
NN-dimethylanninocarbonyimethyl, N,N-(2- hydroxyethyl)atninocarbonylmethyl;
(e) lactone groups such as phthalidyl and dimethoxyphthalidyl;  .30 (f)
(5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl; and (g)
(2-methoxycarbonyl-E-but-2-en-yl)methyl. Representative examples of
pharmaceutically acceptable in vivo hydrolysable ester groups for R8
include: 35 (2-methoxycarbonyi-E-but-2-en-yl)methyl, isobutyryloxymethyl,
2-methoxyprop-2- ylcarbonyloxymethyl, phenylcarbonyloxymethyl,
4-mnethoxyphenyl-carbonyloxymethyl, t- butyloxycarbonyloxymethyl,
cyclohexyloxy-carbonyloxymethyl, 1- methylcyclohexyloxycarbonyloxymethyl,
NN-dimethylaminocarbonylmethyl, and (5-methyl-2-oxo- I,3-di
oxolen-4-yl)methyl. 40 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 6 22 October 2003 include those described
by Berge, Bighley, and Monkhouse, J. Pharrn. Sci., 1977, 66, 1-19. Such
salts  may be formed from inorganic and organic acids. Representative
examples thereof include malefic,  fumaric, benzoic, ascorbic, pamoic,
succinic, bismethylenesalicylic, methanesulfoaic, p- toluenesulfonic,
ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic,
aspartlc, stearic, 5 pain itic, itaconic, glycolic, p-aminobenzoic,
glutamic, taurocholic acid, benzenesulfonic, hydrochloric,  hydrobromic,
sulfuric, cyclohexylsulfamic, phosphoric and nitric acids. It will be
appreciated that in some instances, compounds of the present invention may
include a carboxy  group as a substituent. Such carboxy groups may be used
to form salts, in particular phat~aaceutically 10 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  15 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. 20 When used herein, the
term "heteroaryl" refers to a mono- or bicyclic heteroaroma.tic 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. 25 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:
30
1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonyl.methyl)-2-(4-fluoroben
zyl)thio-5-(1- methylpyrazol-4-ylmethyl)pyrimidin-4-one;
1-(N-Methyl-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-f
luorobenzyl)thio-5-(I- methylpyrazol-4-ylmethyl)pyrinidin-4-one;
1-(N-(2-Dimethylaminoethyl)-N-(4-(4-chlorophenyI)benzy
l)aminocarbonylmethyl)-2-(4-fluoro- 35
benzyl)thio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one;
I-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylnxthyl)-2-(4-fluorobenz
yl)thio-5-(2-(4- morpholino)pyrimid-5-ylmethyl)pyrimidin-4-one;  l
-(N-(2-(dimethylannino)ethyl)-N-(4-(4-trifle
oromethylphenyl)benzyl)aminocarbonyimethyl)-2-(4-
fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one; 40
1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chl
orophenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one;
1-(N-(2-(diethylanvno)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-5-ylmethyl)
aminocarbonylmethyl)- 2-(4-fluorobenzyl)th
io-5-(1-methyl---pyrazolylmethyl)pyrimidin-4-one; 7 22 October 2003 l
-(N-(2-(1-Piperidino)ethyl)-N-(4-(4-trifluoromethylphenyl)benxyl)aminocarbon
ylmethyl)-2-(4- fluorobenzyl)thio-5-(1-methyl--pyrazoly1me
hyl)pyrimidin-4-one bitartrate;  1-(N-(Carboxymethyl)-N-(4-(4-u
ifluoromethylphenyl)benayi)anrinocarbonyimethyI)-2-(4-
fluorobenzyl)thio-5-(1-methyl-0-pyrazolylmetbyl)pynmidin--4-one sodium salt;
and 5 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-u
ifluorornethylphenyl)benzyl)aminocarbonylrnethyl)-2{4
fluorobenzyl)thio-5-(l -methyl-4pyrazolylmethyl)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 (1), are intended for  10 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 15
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  20 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 25 of crystalline products. This invention
includes within its scope all polymorphic forms of the  compounds of formula
(1). Compounds of the present invention are inhibitors of the enzyme
lipoprotein associated phospholipase  A2 (Lp-PLA2) and as such are expected
to be of use in therapy, in particular in the treatment of 30
atherosclerosis. In a further aspect therefore the present invention
provides a compound of formula (1)  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 35 example atherosclerosis, diabetes,
hypertension, angina pectoris and after ischaemia and reperfusion. In
addition, compounds of formula (1) may have a general application in any
disorder that involves lipid  oxidation in conjunction with enzyme activity,
for example in addition to conditions such as  atherosclerosis and diabetes,
other conditions such as rheumatoid arthritis, stroke, inflammatory
conditions of the brain such as Alzheimer's Disease, myocardial infarction,
reperfusion injury, sepsis, 40 and acute and chronic inflammation. Further
such conditions include various neuropsychiatric  disorders such as
schizophrenia (see Psychopharmacology Bulletin, 31, 159-165, 1995). 8 22
October 2003 Further applications include any disorder that involves
activated monocytes, macrophages or  lymphocytes, as all of these cell types
express Lp-PLA2. Examples of such disorders include psoriasis. Accordingly,
in a further aspect, the present invention provides for a method of treating
a disease state  5 associated with activity of the enzyme Lp-PLA2 which
method involves treating a patient in need thereof with a therapeutically
effective amount of an inhibitor of the enzyme. The disease state may be
associated with the increased involvement of monocytes, macrophages or
lymphocytes; with the  formation of lysophosphatidyicholine and oxidised
free fatty acids; with lipid oxidation in conjunction  with Lp PLA2
activity; or with endothelial dysfunction. 10 Compounds of the present
invention may also be of use in treating the above mentioned disease states
in combination with an anti-hyperlipidaemic, anti-atherosclerotic,
anti-diabetic, anti-anginal, anti- inflammatory, or anti-hypertension agent
or an agent for lowering Lp(a). Examples of the above  include cholesterol
synthesis inhibitors such as statins, anti-oxidants such as probucol,
insulin 15 sensitisers, calcium channel antagonists, and anti-inflammatory
drugs such as NSAIDs. Examples of  agents for lowering Lp(a) include the
aminophosphonates described in WO 97102037, WO 98128310,  WO 98128311 and WO
98128312 (Symphar SA and SmithKline Beecham). A preferred combination
therapy will be the use of a compound of the present invention and a statin.
20 The statins are a well known class of cholesterol lowering agents and
include atorvastatin, simvarstatin, pravastatin, cerivastatin, fluvastatin,
lovastatin and ZD 4522 (also referred to as 5-4522, Astra Zeneca).  



The two agents may be administered at substantially the same time or at
different times, according to  the discretion of the physician. 25 A further
preferred combination therapy will be the use of a compound of the present
invention and an  anti-diabetic agent or an insulin sensitiser, as coronary
heart disease is a major cause of death for  diabetics. Within this class,
preferred compounds for use with a compound of the present invention
include the PPARgamma activators, for instance G 1252570 (Glaxo Wellcome)
and also the glitazone  class of compounds such as rosiglitazone (Avandia,
SmithKline Beecham), troglitazone and 30 pioglitazone. 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  35 carrier.
Suitable pharmaceutical compositions include those which are adapted for
oral or parenteral  administration or as a suppository. 40 Suitable
pharmaceutical compositions include those which are adapted for oral or
parenteral  administration or as a suppository. Compounds of formula (1)
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 9 22 October 2003 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 5
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 10 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 15
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 twit for oral  administration
contains preferably from I to 500 mg (and for parenteral administration
contains 20 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 I mg and 1000 mg, preferably between I mg and  500 mg, or an
intravenous, subcutaneous, or intramuscular dose of between 0.1 tug and 100
mg,  preferably between 0.1 mg and 25 mg, of the compound of the formula
(1), the compound being  administered l to 4 times per day. Suitably the
compounds will be administered for a period of 



25 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 (11): 0 NZ, R, R2-- X N ~CH2)^ COOH 30 in which X, Y, Z,
R1 and R2 are as hereinbefore defined, 35with a compound of formula (III):
R5-R4-CH2NHR3 (IM  in which R3, R4 and R5 are as hereinbefore defined; under
amide forming conditions; 10 22 October 2003 (b) reacting a compound of
formula (IV): 5 in which X, Z, R I and R2 are as hereinbefore defined,  with
a compound of formula (V): R5-R4-CH2NR3-CO-(CH2)n-L t (V)  10 in which n,
R3, R4 and R5 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-iso-propylethylamine, in  an
inert solvent such as dichloromethane; 15 (c) when X is S. reacting a
compound of formula (VI): in which n, Z, R1, R3, R4 and R5 are as
hereinbefore defined,  20 with a compound of formula (VI]): R2-CH2-L 1 in
which R2 and Ll are as hereinbefore defined, 25 in the presence of a base
such as a secondary or tertiary amine, for instance di-isopropylethylamine,
in  an inert solvent such as dichloromethane; or (d) when X is 0, reacting a
compound of formula (VIII): 1 1 22 October 2003 (VM)  in which n, Z, R1, R3,
R4 and R5 are as hereinbefore defined, and L2 is a leaving group such as
halogen or allcylthio, for instance methylthio,  5 with a compound of
formula (IX): R2-CH2-OH in which R2 is as hereinbefore defined, 10 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 L 



12 Ra^ 22 October 2003 R:CH,-tr+ (Vfl) i al) (F9. (0) R5- 4 CHrWR3 COOH (n
-R+ AL jCtld~ SCN--Co- C-Z -R'  11 CH  CKP' MW aco-C-Z-R'  CH CH3O (d) (c) m
00.C" 0---Z-NR, HOB Crm Scheme I in which: L3 is a C(1-6)alkyl group, for
instance methyl; 5 R15 is a Co-6 alkyl group, for instance methyl, ethyl, or
t-butyl, and  L1, L2, R1, R2, R3, R4, R5, n, X and Z are as hereinbefore
defined. With reference to Scheme 1: (k) R" Q-(CKy iH1  CM ScN-c -1-Z -R'
CH co' (.) 002CCH6--Z -- R' QMW 10 amide forming conditions for step (a) are
well known in the art. Preferably, the acid of formula (II) is  reacted with
the arnine 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- etbylcarbodiimide plus hydroxybenzotriazole. 13
22 October 2003 Alkylation conditions for step (b) include reaction in the
presence of a base such as a secondary or  



tertiary amine, for instance di-iso-propylethylamine, in an inert solvent
such as dichloromethane,  forming an intermediate ester which is converted
to the acid of formula (II) by hydrolysis, for instance  using aqueous
sodium hydroxide in a solvent such as dioxan or by alternative deprotection,
for instance 5 using trifiuoracetic acid in a solvent such as
dichloromethane. 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 formaunide, or a secondary or tertiary
amine base such as di 10 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). 15 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 (Iv) is
reacted with a compound of formula (V) in the presence of a  base such as a
secondary or tertiary amine, for instance di-isopropylethylaunine, in an
inert solvent such  20 as dichloromethane In step (g), a compound of formula
(Xlii) 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 rtethoxide. 25 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 dimethyl sulphate
30 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. 35 In step (j), a catalyst such as
4-dimethylarninopyridine, and in a solvent such as pyridine are used. In
step (k), a compound of formula (X II) is reacted with a compound of formula
(XV) in a solvent such  as dimethylforrnamide to form an intermediate
thiourea, which is then treated with a base such as  sodium methoxide. 40
The present invention will now be illustrated by the following examples. 14
22 October 2003 Euampies The structure and purity of the intermediates and
examples was confirmed by 1H-NMR and (in nearly  all cases) mass
spectroscopy, even where not explicitly indicated below. 5 Intermediate Al -
4-(4-Chlorophenyl)benzaldehyde (a) A mixture of 4-formylbenzeneboronic acid
(2.50g, 2 equiv), 4-chloroiodobenzene (1.98g,1 equiv),
tetrakis(triphenylphosphine)palladium(0) (0.SOg, 0.05 equiv), aqueous sodium
carbonate (18m1, 2M  solution, 2 equiv) and dimethoxyethane (50m1) was
stirred at reflux under argon overnight, then cooled 10 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, I equiv),  15 palladium(Il) acetate
(1.4g, 0.05 equiv) aqueous sodium carbonate (30.3 g in 144m1 solution, 2
equiv)  and dirnethoxyethane (500m1) 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 (CDC13) 8 10.05 (1H, s), 7.96 (2H, d), 7.73 (2H,d), 7.57 (2H, d),
7.46 (21-L d); MS  (AP+) found (M+1) = 217, C 13H935ClO requires 216. 20
Intermediate A2 - N-Methyl-4-(4-chlorophenyl)benzylamine A mixture of
Intermediate Al (3.5g, 1 equiv), rnethylamine (32.3m] of a 2M solution in
THF, 4 equiv)  and anhydrous magnesium sulphate (4.47g, 2 equiv) was stirred
at room teperature for 16h, then  filtered, the solid washed thoroughly with
ethyl acetate, and the combined filtrates evaporated to a 25 white solid
(3.7g). This imine intermediate was suspended in ethanol (I00ml), cooled in
ice and  sodium borohydride (0.61g, 1 equiv) added portionwise. The ice bath
was removed, and the mixture  stirred for45min at room temperature then at
50C 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 (CDCI3) 6
7.51 (41-, d), 7.40 (4H, d), 3.79 (2H, s),  30 2.48 (3H, s); MS (APCI+)
found (M+1) = 232, C14H14'5CIN requires 231. Intermediate A3 --
N-(2-Diethylaminoethyl)-4-(4-chlorophenyl)benzylamine A mixture of
Intermediate A I (55.Og), NN-diethylethylenediansine (35.6m1), 4A molecular
sieve (37g),  and dichloromethane (1100m]) was reacted at room temperature
under argon for 16h, with occasional 35 agitation. The solid was filtered
off and washed with dichloromethane, and the combined filtrates  evaporated
to a yellow foam (72.4g). This intermediate irnine was reduced with sodium
borohydride 1 5 22 October 2003 (8.7g) in ethanol (850m1) as described for
Intermediate A2, yielding the title compound as a yellow oil  (72.7g).
'H-NMR (CDC13) S 1.70 (21-L 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). Intermediate A4 -
4(4-Chlorophenyl)benzyl alcohol 5 A mixture of Intermediate Al (1.73g, 1
equiv), sodium borohydride (03g, 1 equiv) and ethanol (20ml)  was stirred
until a clear solution was obtained; a gentle exotherm was observed. The
temperature was  raised to 50C 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
10 white solid (1.67g). 1H-NUR (CDC13) 8 1.73 (1Ht), 4.74 (2H, d), 7.2-7.6
(81-L m),. intermediate AS - N-(4-(4-Chlorophenyl)benzyl)phthalimide
intermediate -A4 (1.62g, 1 equiv), phthalirrnide (1.42g, 1.3 equiv) and
triphenylphosphine (2.53g,1.3  equiv) were dissolved in dry THE (50m1), the
solution was cooled in ice, and diethyl azodicarboxylate 15 (1.52nil, 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 dichloromethanelpet. ether)  and trituration with ether gave
the desired product (2.03g, 79%). lH-NMR (CDCI3) 8 4.89 (2H, s),  7.36-7.50
(8H, m), 7.69-7.74 (211, m), 7.82-7.89 (2H, m). Intermediate A6 -
4-(4-Chlorophenyl)benzyla nine 



20 A mixture of Intermediate AS (1.98g, 1 equiv) and hydrazine hydrate
(0.55m1, 2 equiv) in ethanol  (40ml) was heated at reflex 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% 25 methanolic ammonia in dichloromethane).
Product fractions were evaporated to a white solid (0.53g.  43%). 1H-NMR
(CDC13) S 3.92 (2H, s), 7.28-7.41 (4H, m), 7.49-754 (4H, m). Intermediate A7
- N-Methyl-N-(4-(4-chlorophenyl)benzyl)bromoacetamide  ' / Bromoacetyl
bromide (0.123m1, 1.1 equiv) was added to a well-stirred mixture of
Intermediate A2  30 (03g, 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 oil 16 22 October 2003 (0.37g). 'H-NMR (CDC13) S
7.38-7.68 (811, m), 4.77 (211, s), 4.07 (2H, s), 3.24 (311, s); MS (AFC,I+)
found (M+1) = 352, C16H15'9Br3'C1NO requires 351. Intermediate AS -
5-Hydroxymethyl-2-(4-fluorophenyl)pyridine 5 A solution of Intermediate A23
(4.63g) in dry dichloromethane (100rn1) was cooled to -78C under  argon,
then DIBAL-H (26.7m1, 1.SM solution in toluene) was added dropwise over
20min. Stirring was  continued for 40min at -78C, then 2M hydrochloric acid
(52m1) 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
acetateTexane) gave the 10 product as a white solid (3.03g, 75%). IH-NMR
(CDC13) 8 (1H. d), 7.98 (211, m), 7.77 (IH, m), 7.68  (1H, d), 7.15 (2H, t),
4.77 (2H, d), 1.802 (111, t); MS(APCI+) found (M+I)=204, CI2H10FNO requires
203. Intermediate A9 -- 5-Formyl-2-(4-fluorophenyl)pyridine 15 Activated
manganese dioxide (3.19g) was added to a solution of Intermediate AS (0.75g)
in  dichloromnethane (50n-1) and stirred at room temperature for 16h. The
solids were filtered off and the  filtrate evaporated to a pale yellow solid
(0.57g). 1H-NMR (CDC13) 8 10.15 (111, s). 9.11(1H, s), 8.22  (111, dd), S.10
(211, in), 7.87 (111, d), 720 (211, t); MS(APCI+) found (M+1)=202, C 12HSFNO
requires  201. 20 Intermediate A10 --
N-Methyl-4(4-chloropbenyl)-3-fluorobenzylamine Borane (IM solution in THF, 2
equiv) was stirred under argon with ice cooling, and a suspension of
Intermediate A39 (1 equiv) in dry THE was added gradually over a few
minutes. After 5 wins the ice  bath was removed and the mixture heated to
reflux for lh, then cooled to room temperature. 5M 25 Hydrochloric acid was
added dropwise, and the THE was removed from the resulting suspension by
distillation. The residue was diluted with water and made strongly basic
with sodium hydroxide, then  the product was extracted into ether. Drying
and evaporation of the organic solution, followed by  chromatography gave
the title compound as an oil (88%). 1H-NMR (CDC13) S 2.48 (3H, s), 3.79(211,
s), 7.12-7.18 (211, m), 7.33-7.50 (5H, m); MS (APCI+) found (M+1) = 250;
C14H13CIFN requires 249. 30 Intermediate Al I --
N.(Etboxycarbonylmethyl).4-(4chlorophenyl)benzylamine 



0 A mixture of Intermediate Al (0.5 g, 1 equiv), glycine ethyl ester
hydrochloride (0.32 g, I equiv),  diisopropylethylamine (0.4 ml, I 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
17 22 October 2003 overnight. After diluting with dichloromethane, the
solution was washed with water and dried over  potassium carbonate.
Evaporation of the solvent yielded the title compound (037 g) as a white
waxy  solid. 1H-NMR (CDC13) 8 1.22-1.37 (31-L t), 3.44 (2H, s), 3.85 (2H,
s), 4.15-4.32 (2H, q), 7.35-7.62  (81L m); ); MS (APCI+) found (M+I) = 304;
C171418CIN02 requires 303 5 Intermediate A12 -
2-Hydroxymethyl-5-(4-chlorophenyl)pyridine m-Chioroperbenzoic acid (0.93 g)
was added portionwise over 30 min to a solution of Intermediate A41  (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. 10 Chromatography (silica, 5%
methanol in dichloromethane) gave 2-methyl-5-(4-chlorophenyl)pyridine-
N-oxide (0.79 g) as a white solid. This material was dissolved in
dichloromethane (15 ml),  trifluoroacetic anhydride (1.9 ml) added, and the
mixture stirred for I hour at room temperature  followed by I hour at
reflux. Volatile components were removed in vacua, then the residue was
redissolved in dichloromethane (5 ml), 2M aq. sodium carbonate (14 ml) was
added, and stirred 15 vigorously for 2 hours. The mixture was diluted with
dichloromethane and water, and the organic layer  was washed with water,
dried and evaporated. Chromatography (silica, 5% methanol in
dichloromethane) gave the title compound (0.67 g) as an off-white solid.
IH-NMR (CDC13) 6 3.61  (1H,t), 4.82 (2H,d), 7.33 (IH,d), 7.45 (2H,m), 731
(2H,m), 7.85 (1H,dd), 7.78 (IH,d); MS (APCI+)  found (M+I) = 220/222;
C12H10CINO requires 219/221. 20 Intermediate A13 --- Ethyl
2-(4-chlorophenyl)-4-oxopyrimidine-5-carboxylate 0 Sodium ethoxide (11.12
nil, 2 equiv) as a 21% w/v solution in ethanol was added dropwise to a
suspension of diethyl ethoxymalonate (3.03 W. 1 equiv) and
4-chlorobenzamidire hydrochloride (4.23  g, 1 equiv) in ethanol (30 ml),
then the mixture was heated to reflux for 4 hours. After cooling, the 25
solvent was removed in vacua 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 dried;  yield 2.94 g.
1H-NMR (d6-DMSO) b 1.29 (3H,t), 4.26 (2H,q), 7.65 (2H,m), 8.18 (2H,m), 8.65
(IH,s);  MS (APCI-) found (M- I) = 277/279; C 13H I I X203 requires 278/280.
Intermediate A14 - Ethyl 2-(4-chlorophenyl)-4-chloropyrimidine-5-carboxylate
30 Oxalyl chloride (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). IH-NMR (CDC13) 6
1.44 (3H,t), 4.48 (ZH,q), 7.50 (2H,rn), 8.45 (2H,m), 9.17 (IH,s); MS (APCI+)
found (M+1) = 297; 35 C13H10C12N202 requires 296. 18 22 October 2003
Intermediate A15 - Ethyl 2-(4-chlorophenyl)pyrimidine-5-carboxylate A
mixture of Intermediate A14 (6.8 g, 1 equiv), zinc powder (1.79 g, 1.2
equiv), acetic acid (1.57 ml,  



1.2 equiv) and THE (100 ml) was stirred at 60C under argon for 18 hours,
then a further portion of 5 acetic acid (1 ml) and zinc (1.0 g) was added,
and the reaction allowed to continue fora further 24  hours. The solvent was
removed in vacua, the residue was taken up in a mixture of dichloromethane
and methanol, and undissolved zinc powder was removed by filtration. After
evaporation of the  solvent, the product crystallised from ethanol; yield
2.02 S. IH-NMR (CDC13) 8 1.44 (3H,t), 4.46  (2H,q), 7.48 (2H,m), 8.48
(211,m), 9.30 (21i,s); MS (APCI+) found (M+1) = 263; C13H11CIN202  10
requires 262. Intermediate A16 -
5-Hydroxymethyl-2-(4-trifluoromethylphenyl)pyrimidine "" ~--M ~~
Intermediate A129 (0.96g) was hydrogenated over 10% palladium on charcoal
(96 mg) in a mixture of  triethylamine (2 ml) and ethanol (20 ml) for 90
mins at 1 atmosphere pressure. The catalyst was 15 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
bicarbonate. Drying and evaporation  gave the title compound (2.02 g).
1H-NMR (CDC13) 8 4.82 (2H,s), 7.75 (2H,m), 8.57 (2H,m), 8.85  (Ms), MS
(APCI+) found (M+1) = 255; C11H9CIN20 requires 254. The following
intermediates were made by the method of Intermediate Al; 'No  A2 10
Precursors 4-formylboronic acid,  4-fluoroiodobenzene Structure Name  I 0
4-(4-Fluorophenyl)benzaldehyde 2-bromoddophene-5- J
5-(4-Fluorophenyl)-2-thiophene  I carboxaldehyde, carboxaldehyde
4-fluorobenzeneboronic acid 2.bromothiophene-5- carboxaldehyde,
4-chlorobenzeneboronic acid A2 methyl 6-chloronicotinate, 3
4-fluorobenzeneboronic acid  1 A2 methyl 6-chloronicotinate, 4
4-chlorobeuzeneboronic acid  methyl6-chloronicotinate,  A2 5
3,4-dichlorobenzeneboronic  acid 5-(4-Chlorophenyl)-2-thi ophene
carboxaldehyde 



j Methyl 6-(4-fluorophenyl)- M.o cnicotinate ,,~,pc \
Methyl-6-(4-chlorophenyl)- - .nicotinate ?
''A9020Methyl-6-(3,4-(ichlorophenyl)- nicotinate 19 22 October 2003 A  6
4-bromobenzaldeliyde,  4-trifluoromethylbenzene- boronic acid
4-(4-Trifluaron tbylpheny1)- benzaldchyde A2 4-bromo-2-fluorobenzaldehyde,
7 1 4-chlorobenzeneboronic acid A2 4-formylbenzeneboronic acid,  8
4-chloro-2-fluoroiodobenzene A2 4-formylbenzeneboronic acid, 0 9 i
4-clrloro-3-fluoroiodobenzenee--C~ A,3 14-methoxybenzeneboronic acid, p
4-bromobenzaidehyde A3 1 4-fonnylbenzeneboronic acid,  1
4-chloro-2-fluoroiodobenzene A3 4-formylbenzeneboronic acid, a  2 i
2,4-bis(trifluoromethyl)-o bromobenzenei A3 4-fonnylbenzeneboronic acid,  3
4-bromo-3-fluorobenzo-  trifluoridc A3 4-bromo-2-fluorobenzaldehyde,  4
4-trifluorornethylbenzene- F 



boronic acid A3 1 3-cbloro-4-fluorobenzene- I boronic acid,
14-bromobenzaldehyde A3 14-formylbenzeneboronic acid, 6
2,4-difluoroiodobenxcne 4-(4Chlorophenyl)-2-fluoro- benzaldehyde
4-(4-Chloro-2-fluorophenyl)- benzaldehyde 444. Chloro-3-fluorophenyl)-
benzaldehyde !2 14-(4Methoxyphenyl) benzylaldehyde 4
(2-Fluoro-4-chlorophenyl)- benzaldehyde 4-(2,4-bis(trifluorometbyl)
phenyl)benzaldehyde 4 (2-Fluoro-4-trifluoromethyl- phenyl)benzaldehyde
2--Fluoro-4-(4trifluoromethyl- phenyl)benzaldebyde
4-(3-Chloro-4-fluoropheny]) - benzaldehyde 14-(2,4-Difluorophenyl)-
benzaldehyde A3 14-formyIbenzeneboronic acid, 4-(4-Trifluoromethoxyphenyl)-
7 4-trifluoromethoxyiodobenzenebenzaldehyde A3 4-fornnylbenzeneboronic acid,
4-(4-Difluoromethoxyphenyl)- 8 4-difluoromethoxyiodobeazeneI benzaldehyde A3
N-methyl-4-bromo-3- '_ N-Methyl-4-(4-chlorophenyI)-3- 9 fluorobenzamide,
Ufluorobenzamide 14-chlorobenzeneboronic acid A4  methyl 6-chloronicotinate,
0 4- Methyl 6-(4-trifluoromethyl- 



trifluoromethylbenzeneboronic phenyl)nicotinate acid A4
2-methyl-5-bromopyridine, 2-methyl-5-(4-trifluoromethyl- 1
4-chlorobenzeneboronic acidphenyl)pyridine 20 A4  2
2-methyl-5-triflylpyridine,  ,4 I 1 trifluoromethylbenzeneboronic  acid A4 !
2-methyl-5-triflylpyridine,  1 3 4-trifluommethoxybenzene ' boronic acid The
following intermediates were made by the method of Intermediate A2, using an
appropriate amine  in place of methylara ine as necessary: No f Precu so  r
A4 Int. A20  4 N-Methyl-4-(4-fluorophenyl)benzylamine N
Methyl-4-(4-trifluoromethylphenyl)- benzylaatine N
Methyl-4--(4-chlorophenyl)-2-fluoro- I benzylamine ~4 Int+ A28 F ~
N-Methyl-4-(4-chlora-2-fluoropl~enyl}- benzylamine A4  8 A4  9 Int. Al ant.
A 131 I Int. Al Int. A26 f AS Int. A29  f3 i AS t int. A30  4 AS Int. A31  



AS Lit. A32 I Structure N-Ethyl-4-(4-chlorophenyl)benzylamine
15-Methylaminomethyl-2-(3,4-dichlorophenyl)- pyridine N-(Dimethyla
minocarbonylmethyl)-4 (4- chlorophenyl)benzylami ne
N-(2-Methoxyethyl}-4-(4-chlorophenyI)- benzylamine
N-(DimethylaminocarbonylmethyI)-4-(4- trifluoromethylphenyl)benzylaniine
N-Methyl-4-(4-chloro-3-fluoropbenyl)- E benzylamine
N-Methyl-4-(4-methoxyphenyl)benzylamine N Methyl-4-(2fluoro-4-chIorophenyl)-
benzylamine N-Methyl-4-(2,4-bis(trifluoromethyl)pheny l)- benzylamine 22
October 2003 2-methyl 5-(4-trifluoromethyl- phenyl)pyridine
2-methyl-5-(4-trifluoromethoxy phenyl)pyridine 21 i AS Int. A33  7 E AS Int.
A34  ' 8 AS l y  A6  0 A6  1 A6 2  A6 r 3  A6  4 



A6  5 Int. A35 Int. A36 Int. Al Int. Al Int. A130 I A6Int. A22 6 22 October
2003 N-Metbyi-4-(2-fluoro-4-trifluoromethylphenyl)- benzylamine
N-Methyl-2-fluoro-4-(4-trifluoromethyl- phenyl)benzylatmne N-Methyl-
-(3-chloro-4-fluorophenyl)- benzylanine N
Methyl-4-(2,4-difluorophenyl)benzylamine
N-(2-Dimethylaminoethyl)4-(4-chlorophenyl)- 1 benxylannne
N-(3-Dimethylaminopropyl)-4-(4-chlorophenyl)- benzylamine
2-Methylaminomethyl-5-(4-fluoropbenyl) - thiophene
5-Methylaminomethyl-2-(4-fluorophenyl) - pyridine
5-Methylaminomethyl-2-(4-chlorophenyl)- pyridine
12-Methylaminomethyl-5-(4-chlorophenyl)- thiophenc A67:
N-Methyl-4-phenylbenzylamine was made from commercially available 4-
biphenylcarboxaldehyde. The following intermediates were made by the method
of Intermediate A3: a No. Precurso Structure r 1A70 Int. A I A71 Iut. A26
A72 I Int. A26  A73 Int. A26 I Name N-(2-Hydroxyethyl).4-(4-chlorophenyl)-
benzylamine N-(2-Hydroxyethyl)-4-(4- 



trifluoromethylphenyl)benzylamine  N-(2-(dimethylarnino)ethyl)-4-(4-
trifluorornethylpbenyl)benzylamine
N-(2-(diethylaxnino)ethyl)-4-(4-trifluoro- methylphenyl)benzylaunine
N-(2-(diisopropylamino)ethyl)-4-(4- chlorophenyl)benzylarnine A79 Int. Al
ASO Int. Al I i CN. 1 A81 Int. Al A94 Int. Al  ASS Int. Al 1 A86 Int. A I
AS7 Int. A26  I I ASS I Int. Al i A89 i Int. Al  j A90 Int. Al  A91 Int. Al
22 22 October 2003 I N-(2-(t-butoxycarbonyiamino)ethyl)-4- (4chlorophenyl)
benzylamine N-(N' -(2-(t-butoxycarbonyl)-N'-methyl-
amino)ethyl)--4-(4chloropbenyl)- benzylainine N-(N'
(2-(t-butoxycarbonyl)-N'-ethyl- amino)ethyl)-4-(4chlorophenyl)- benzylamine
N-(N'-(2-(t-butoxycarbonyl)-N'-ethyl- I amino)ethyl)-4-(4-trifluoromethyl I
phenyl)benzylamine . N-(3-(t-butoxycarbonylarnino)propyl)-4-
(4-chlorophenyl)benzylamine N-(N'-(3-(t-butoxycarbonyl)-N'-tncthyl-
amino)propyl)-4-(4-trifluoromethyl- phenyl)benzylamine
N-(2-(4-t-butoxycarbonyl-l-piperazino) ethyl)-4-(4-chlorophenyl)benzylamine



N-(2-(2-oxo-4-t-butoxycarbonyl-1- piperazino)ethyl)-4-(4-chlorophenyl)-
benzylamine 23 A92 Int. A37 22 October 2003 N-(2-(diethyLmnino)ethyl)-4-(4-
rifIuoro- methoxyphenyi)benzylamine j N-(2-(diethylauoino)ethyl)
-4-(4diflucro- metboxyphenyl)benzylamine Int. A38 Int. Al 1A96 f Int. Alb
A97 Int. A26  F ~ . N-(2-(N'-(2-hydroxyethyl)-N'-ethyl-
amino)ethyl)--(4-chlorophenyl)- benzylamine
N-(2-(bis-(2-hydroxyethyI)amino)ethyl}  444-cIilorophenyl)benzy1an3ne HQ,  5
Int. Al I N-((4-morpholino)carbonylmetbyl)4-(4-
trifluorometbylpbenyl)benzylamine  N-((4-methyl-l-piperazino)carbonyl-
methyl)-4-(4-trifluoromethylphenyl)- benzylamine I
N-(2-(dimethylamino)ethyi)-2-(4- trif lu orom ethylphenyl)pyrid-5-yl-
metbylamine Int. A130 I N-(2-(diethvlamino)ethvl)-2-(4chloro
phenyl)pyrld-5-ylmethylaniine  N-methyl-S-(4-trifluoromethoxyphenyl)-
pyrid-2-ylmethylamine  N-(2-hydroxyetbyl)-2-(4-chlorophenyl}-
pyrid-5-ylmethylamine  A10 1i Int. A135  2 Al0 Int. A130  3 



A10 Int. A136  4  A10 Int. A137  5 Al0 1 Ins. AI32 6 A10 Int. AI A10 Int.
A26 N-(2-(diethylamino)ethyl -2-(4-ehloro- phenyl)pyrimid-5-ylmethylamine
N42-(diethy lamino)ethyl)-2-(4trifluoro f n
ethylphenyl)pyrimid-5-ylmethylwnine 4
N-(2-(diethylamino)ethy))-2-(4-trifluoro metbylphenyl)pyrid-5-yimetbylaznine
N-(2-(1 piperidino)ethyl)-4-(4-chloro- phenyl)benzylamine N-(2-(1
piperidino)ethyl)-4-(4-trifluoro- methylphenyl)benzyiarnine The following
intermediates were made by the method of Intermediate A4: 24 22 October 2003
No.PrecursorStructureName A110Int. A204-(4l~luorophenyl)benzyl alcohol
A111JnL A26w -c4- 4-Trifluoromethylphenyl)benzyl alcohol 1 A112Int. A22!
5-Hydroxymethyl-2-(4-chlorophenyl)thiophene The following intermediates were
made by the method of Intermediate A5: No. Precursor ; Structure All Int. Al
10  i5 All Int. A111  6 I All ' Int. AS  7 , I All Int. A112 i Name N-(4
44-Fluorophenyl)benzyl)phthalindde 



N-(4-(4-Trifluoromethylphenyl)benzyl)- phthalimide
N-(2-(4-Fluoropbenyl)pyrid-5-ylmethyl)- phthalinvde
N-(5-(4-Chlorophenyl)thien-2-ylmethyl)- phthalitnide The following
intermediates were made by the method of Intermediate Ab: { No. Precursor
Structure Name A12 Int. A115  I 0 4-(4-FluorophenyI)benzylamine  i 12 Int. A
116 ' 4-(4-Trifluoromethylphenyl)benzylamine  1 ~ i F 2 Int. Al 17 I Al2
Int. A118  3 5-Aminomethyl-2-(4-fluorophenyl)pyridine
5-Aminomethyl-2-(4-chlorophenyl)thiophene I A124: 4-Phenylbenzylamine is
commercially available. The following intermediates were made by the method
of Intermediate AS: 25 Precurso Structure  r 22 October 2003
5-Hydroxymethyl-2-(4-chlorophenyl)pyridine  5 H
ydroxymethyl-2-(3,4-dichlorophenyl)pyridine
5-HydroxymethyI-2-(4-trifiuommethylphenyl) Pyridine f
5-Hydroxymethyl-2-(4-chlorophenyl)pyrimidine A129 Int. A 150 4
chloro-5-hydroxymethyl-2-(4-trifluoromethyl- phenyl)pyrirr idine The
following intermediates were made by the method of Intermediate A9: I A332
Int. A127 



Precurso  Jr Int. A125  Int. A126 Structure Name Name
15-Formyl-2-(4-chlorophenyl)pyridine 5-Formyl-2-(3,4-dichlorophenyl)pyridine
15-Formyl-2-(4-trifluoromethylphenyl)pyridine A133 InL AI2 A134 Int. A 140
A135 Int. A141  A136 Int. A128 1 A137 InL Alb i f
2-Formyl-5-(4-chlorophenyl)pyridine
2-Formyl-5-(4-trifluoromethylphenyl)pyridine
2-Formyl-5-(4-trifluoromethoxyphenyl)pyridine
5-Formyl-2-(4-chlorophenyl)pyrimidine
5-Formyl-2-(4-trifluoromethylphenyl)pynimidine The following intermediates
were made by the method of Intermediate A12: Precurso Structure  r A140 InL
A134 NO Name } 2-hydroxymethyl-5-(4-trifluoromethylphenyl)- pyridine A141
InL A135 ` "D\ \ 3 2-6ydroxymethyl-5-(4trifluoiomethoxyphenyi)- j  pyridine
A14 = diethyl ethoxymalonate,  S 4-trifluoromethyl benzamidine.HQ The
following intermediate was made by the method of Intermediate A13: No.
Precursors Structure Name 26 22 October 2003 i Ethyl 2-(4--U
fluoromethylphenyl)4  



ox opyrimidin e-5-carboxylate The following intermediate was made by the
method of Intermediate A14: No. Precu so Structure = Name  r AIS Int. A145
Ethyl 2{4trifluoromethyiphenyl)-4-clforo- 0 pyrimidine-5-carboxylate The
following intermediate was made by the method of Intermediate A7:
3No.Pescara StructureName or AI5Int. A45N-Methyl-N-(4
(4-trifluoromethylphenyl)- {5io benzyl)bronsoacetamide t- The following
intermediate was made by the method of Intermediate All: i Na. ! Precurs  or
A16 Int. A26  0 Structure Name
N-(Ethoxycarbonylnmethyl)-4-(4-trifluoromethyl- phenyl)benzylamine 5 27 22
October 2003 Intermediate BI - Ethyl
2-trifluoromethyl-4-oxopyrimidine-5-carboxylate To a solution of
tdfluoroacetamidine (36.5 g) and diethyl ethoxymalonate (71 g) in ethanol
(300 ml)  was added a solution of sodium ethoxide in ethanol (21 wt %,
1.09.5 ml) over 5 min. The mixture was 5 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 nil) and then  suspended in water (400 ml). Dichloromethane (300 ml)
was added and the mixture acidified with  dilate HCl (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%). 1H-NMR (CDC13) 8 12.00 (1H,
br 10 s), 9.18 (1H, s), 4.57 (2H, q),1.49 (3H, t); 13C-NMR (CDC13) 6171.4,
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, C8H7F3N203 requires  236. Intermediate B2 -
Ethyl 2-trifluoromethyl-4-chioropyrimidine-5-carboxylate 15 To a solution of
ethyl 4-hydroxy-2-trifluoromethylpyrimidine-5-carboxylate (51.8 g) in
dichloromethane (600 nil) cooled in an ice bath was added oxalyl chloride
(57.4 ml) followed by  dimethylforinamide (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 (MgSO4) and evaporated to give the title compound as an orange
oil (55.7 g, 



20 100%). 1H-NMR (CDC13) S 9.25 (IH, s). 4.51 (2H, q), 1.46 (3H, t); 13C NMR
(CDC13) S 162,0 (2C),  161.1, 158.1 (q, J = 39 Hz), 127.0, 118.9 (q, J = 276
Hz), 63.5, 14.4. Intermediate B3 - Ethyl
2-tri#luoromethylpyrimidine-5-carboxylate A mixture of ethyl
4-chloro-2-trifluoromethylpyrirnidine-5-carboxylate (55.7 g), 10% palladium
on  25 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 (MgSO4) and evaporated to give the title compound as a
buff solid (48 g, 100%). 1H- NMR (CDC13) 8 9.42 (2H, s), 4.51(2H, q), 1.45
(3H, t); 13C-NMR (CDC13) 8 162.7, 159.4 (2C), 159.3  30 (q, J = 37 Hz),
126.3, 119.6 (q, J = 275 Hz), 62.9, 14.4. 28 22 October 2003 Intermediate B4
-- 2-Trifluoromethyl-5-fotmylpyrimidine To a solution of ethyl
2-trifluoromethylpyrimidine-5-carboxylate (5.17 g) in toluene (120 ml)
cooled in  dry ice/acetone was added a solution of diisobutylaluminium
hydride (25 wt %, 31 ml) over 15 ruin. 5 The mixture was stirred at -78C for
45 min, then dilute HC1(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 (MgSO4) and
evaporated to give the title compound as  a colourless solid (3.46 g, 84%).
1H-NMR (CDC13) 610.29 (1H, s), 9.37 (2H, s); 13C-NMR (CDC13)  8187.7, 159.6
(q, J = 38 Hz), 159.1 (2C) 129.6, 119.2 (q, J = 276 Hz). 10 Intermediate B5
- 1-(2-Methoxyethyl)pyrazole 2-Bromornethyl methyl ether (I 0.22,g) was
added dropwise with stirring to a mixture of pyrazole (5.0  g), finely
powdered potassium hydroxide (8.25 g) and tetrabutylamznonium bromide (1.19
g) with  occasional ice cooling to keep the temperature below 10C. The
mixture was allowed to stand at room 15 temperature for 48 hours, then
columned on silica and eluted with ether. Product fractions were  evaporated
to a pale green oil (7.27 g). 'H-NMR (CDCI3) 8 3.33 (3H,s), 3.75 (2H,t),
4.30 (2H,t), 6.25  (IH,s), 7.47 (1H,d), 7.52 (IH,d); MS (APCI+) found (M+H)
= 127; C6H10N20 requires 126. Intermediate B6 -
1-(2-Methoryethyl)pyrazole-4-carboxaldehyde  0 20 A solution of
1-(2-methoxyethyl)pyrazole (7.27 g) in dry DMF (11.4 ml) was heated to 90C,
then  phosphorus oxychloride (5.4 ml) was added dropwise over 1 Dour,
maintaining the temperature between  95-100C. After beating 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
dichloromethane. Drying and evaporation of the organic extracts yielded a
brown oil (7.19 g). 1H 25 NMR (CDC13) 8 3.34 (3H,s), 3.75 (2H,m), 4.32
(2H.m), 7.98 (IH,s), 8.02 (IH,s), 9.85 (IH,s). Intermediate B10 -
3-(1-Methylpyrazol-4-y1)acrylic acid A mixture of
1-methylpyrazole-4-carboxaldehyde (85.55 g), malonic acid (80.85 g),
pyridine (69.2 ml)  and piperidine (1.5 ml) was heated to I 10C under argon
for 4 hours. After cooling, water (100 ml) 30 was added, followed by aqueous
ammonia (75 ml) to obtain a clear solution, which was acidified to  pHI with
hydrochloric acid. The resulting solid was filtered off, washed with water
and dried to obtain  the tide compound (933 g). IH-NMR (d6-DMSO) 6 3.83
(3H,s). 6.18 (IH,d), 7.44 (14d), 7.83 (1H,s),  8.07 (IH,s). (APCI) found
(M+H)=153. C7H3N202 requires 152. 29 



Intermediate B11 - Methyl 3-(1-methylpyrazol- -yl)acrylate 22 October 2003
3-(1-Methylpyrazol-4-yl)acrylic acid (86.8 g) was added to a solution of
sulphuric acid (20 ml) in  methanol (690 ml), and the mixture refluxed for
2-5 hours, cooled, then poured onto ice. no acid was 5 neutralised with
aqueous sodium hydroxide and the product extracted into dichloromethane,
which was  dried and evaporated. Crystallisation from ether/petrol gave
methyl 3-(1-methylpyrazoI-4-yl)acrylate  (89.0 g). 1H-NMR (d6-DMSO) S 3.77
(31-Ls), 3.91 (3H,s), 6.16 (IH,d), 7.54 (1H,s), 7.56 (IH,d), 7.69  (IH,s).
(APCI) found (M+H)=167. C8H10N202 requires 166. Intermediate B12 - Ethyl
3-(5-pyrimidinyl)acrylate  0  -N.. 10 A mixture of 5-bromopyrimidine
(5.93g), ethyl acrylate (5.08g), palladium acetate (0.112g), triphenyl
phosphine (0.23g) and triethylarnine (4.5g) was stirred at 150C in a
pressure vessel for 6 hours. After  cooling overnight, water (50m1) 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  15 obtain ethyl 3-(5-pyrimidyl)acrylate (4.78g). 1H-NMR
(CDCI3) 8 1.36 (3H,t), 4.27 (2H,q), 6.59  (IH,d), 7.62 (IH,d), 8.88 (2H,s),
9.20 (IH,s). Intermediate B13 -- Ethyl 3-(2-metboxypyrimidin-5-yl)acrylate
rw' A mixture of 2-methoxy-5-bromopyrimidine (75.43 g, 0.399 mol), ethyl
acrylate (47.5 ml, 0.439 mol),  20 palladium (II) acetate (1.07 g, 0.0048
mol), tri-o-tolylphosphine (2.92 g, 0.0096 mol) and triethylamina (84 ml)
were heated at 135C (oil bath temperature) 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 (MgSO4) and evaporated. The solid thus
obtained was triturated 25 with etber/light petrol (1:3,350 ml), filtered,
washed and dried, yield 52.41 g (63%). lH-NMR  (CDCI3) S 1.33 (311, t), 4.06
(3H, s), 4.28 (2H, q), 6.45 (IH, d), 7.58 (iN, d), 8.67 (2H, s); MS (APCI+)
found (M+H) = 209; C10H12N2O3 requires 208. The following intermediates were
prepared by the method of intermediate B 10 (Knoevenagel): I
NoPrecursorStructureName BIInt. B43-(2-Trifluoromethylpyrimidin-5-yl)acrylic
acid 4 ! 30 22 October 2003 B1 j Int. B6
3-(1-(2-Methoxyethyl)pyrazol-4-yl)acrylic acid  i Na The following
intermediates were prepared by the method of intermediate B 11
(esterification): NoI PrecursorsStructureName BlInt. B 14Methyl
3-(2-t:rifluoromethylpyrimidin-5-yl)acrylate 6 



BIInt. B 15Methyl 3-(I-(2-metboxyetbyl)pyrazoI-4-yi*rylaM i7  { The
following intermediates were prepared by the method of intermediate B13
(acrylate Heck): NoPrecursorsStructureName B1 2-dimethylamino-5- iMAUEthyl
3-(2-dimethylamino-5-pyrimidyI)- 8bromopyrimidineacrylate BI
2-(4-morpholino)-S- Ethyl 3-[2-(4-morpholino)-5 pyrimidyl]-
9bromopyrimidineacrylate Intermediate B20 -- Methyl
3-(1-methylpyrazol4-yl)propionate 5 A solution of methyl
3-(1-methylpyrazol4-yl)acrylate (181 g) in methanol (2 litres) was
hydrogenated  over 10% palladium on charcoal (5.2 g) at 50C150psi until
uptake ceased The catalyst was filtered  off, the methanol was removed in
vacuo, finally by azeotroping with toluene. The title compound was  obtained
as an oil (179 g). IH-NMR (d6-DMSO) S 2.56 (2H,t), 2.79 (2H,t), 3.67 (3H,s),
3.85 (3H,s),  7.17 (1 Hs), 731 (3H,s). (APCI) M+H=169. C8H12N202 requires
168. 10 Intermediate B21 - Ethyl 3-(2-metboxypyrimidin-5-yl)propanoate A
suspension of ethyl 3-(2-methoxypyrimidin-5-yl)acrylate (52.4 g, 0.252 mol)
in ethanol (400 ml) and  triethyiamine (50 ml) was treated with 10%
palladium on carbon (3 g) and hydrogenated at 50 psi for  1.75 b. The
catalyst was filtered off through hyflo and the filtrate evaporated. The
residue was 15 dissolved in dichloromethane, washed twice with saturated
aqueous ammonium chloride, dried 31 22 October 2003 (MgSO4) and evaporated
to an oil, yield 41,2 g (78%). 1H-NMR (CDCI3) 81.23 (3H, t), 2.61 (21L t),
2.87 (2H, t), 3.99 (3H, s), 4.13 (2H, q), 8.39 (21-L s); MS (APCI+) found
(M+H) = 211; C10H14N203  requires 210. The following intermediates were made
by the method of Intermediate B20 (ethyl esters in ethanol  5 solvent,
methyl esters in methanol): 1 No ' Precursors Structure Name B2 Int. B 12
Ethyl 3-(5-pyrimidyl)propionate B2 Int. B 17 Methyl
3-(1-(2-methoxyethyl)pyrazol-4- 3 1 1'r yl)propionate r ~ 1
NoPrecursorsStructure Name B2Int. B 161 1 Methyl
3-(2-trifluoromethylpyrimidin-5-yi)- 41 propanoate B2 ''. Int. B 18Ethyl
3-(2-dimethylamino-5-pyrimidyl)propionate S   



B2int. B 19Ethyl 3-[2-(4-morpholino)-5-pyrimidyl]propionate 6 Intermediate
B30 - 5-((1-Methylpyrazol4-yl)methyl)-2-thiouraci  s 10 A solution of methyl
3-(l-methylpyrazol-4-yl)propionate (170 g) and methyl formate (131 ml) in
dry  diethyl ether (2000 ml) was added dropwise over 2 hours to a stirred,
ice-cooled solution of potassium  tert-butoxide (284g) in dry THE (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 50C for 16 15 hours with vigorous stirring. The
solvent was evaporated, and the pale brown solid residue was taken  up in
water (750 ml). 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
32 22 October 2003 title compound (120 g). 1H-NUR (d6-DMSO) 8 3.33 (3H,s),
3.75 (3H,s), 7.15 (IH,s), 7.23 (IH,s),  7.46 (1H,s),12.2 (1H,br s), 12.4
(1H,br s). (APCI) M+H=223. C9HION4OS requires 222. Intermediate B31 -- Ethyl
2-formyl-3-(5-pyrimidyl)propionate  0 Eto .j Ho- -N 5 A mixture of ethyl
3-(5-pyriinidyl)propionate (2.28g) and ethyl formate (1.41m]) dissolved in
dry  dimethoxyethane (5m1) was added dropwise over 30 min to a suspension of
sodium hydride (606,  4.0g) in DME (5 ml) under nitrogen, keeping the
temperature below 0C. 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 10 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 B32 - 5-(Pyrimid-5-ylmethyl)-2-thiouraeil 15 Sodium (0.25 g)
was dissolved in ethanol (5 ml), thiourea (0.77 g) added, and the mixture
stirred under  reflex for 1 hour. A solution of ethyl
2-formyl-3-(5-pyrimidyl)propionate (1.99 g) in ethanol (5 ml)  was added
slowly, and reflex continued for 18 hours. The solvent was evaporated, and
the residue  taken up in water and washed with dichioromethane. The aqueous
solution was acidified to pH 5, and  the precipitate filtered off, washed
with water and dried to obtain 5-(pyriniid-5-ylmcthyl)-2-thiouracil 20 (0.71
g). 1H-NMR (d6-DMSO) 8 3.58 (2H,s), 7.54 (1H,s), 8.70 (2H,s) and 9.02
(1H,s). MPt 265-6C The following intermediates were made by the method of
Intermediate B30 (thiouracils): 1 NoPrecursorsStructures Name 1B3Int. B21;
5-(2-Methoxypyrimidin-5 ylmethyl)-2-thiouracil 3 1B3 Ltt. B24j
5-(2-Trifluoromethylpyrirnidin-5-ylmethyl)-2- 4thiouracil 



{B3 Int. B26t 5-(2-(4-Morpholino)pyrimid-5-ylmethyl)-2- 5thiouracil 3322
October 2003 Int. B255-(2-Dimethylaminopyrinaid-5-ylmethyl)-2- thiouracil B3
Int. B235-((1-(2-Methoxyethyl)pyrazol-4-yl)methyI)-2- 7thiouracil B3 ethyl
3-phenyl- 5-Benzyl-2-thiauracil 8I propionate B3ethyl
3-(4-5-(4-ChlombenzyI)-2-thiouracil chloroph=yl)- r i # 9propionateI j I I
"j Intermediate B40 --
2-(Mefhoxymethylene)-3-(2-methoxypyrimidin-5-yl)propionic acid, mixed
methyl/ethyl esters Mr0 To a stirring suspension of sodium hydride (0.83 g
of a 60% dispersion in oil) in anhydrous 1, 2 5 dimethoxyethane (6 ml) was
added dropwise a solution of methyl formate (1.54 mI) and ethyl 3-(2-
methoxypyrirnid-5-yl)propionate (3.5 g) in anhydrous 1.2-dimethoxyethane (6
ml) at such a rate as to  maintain the reaction temperature at 25-30C. 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
with ether and dried, yield 10 3.8 g. A 1.33 g portion was suspended in
dimethyl 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 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  (MgSO4) and
evaporated to give the product as an oil, yield 0.91 g. 1H-NMR (CDCI3) 8
1.23 (3H, t), 15 3.46 (2H, s), 3.69 (3H, s, methyl ester), 3.88 (3H, s),
3.97 (31-, s), 4.16 (2H, q), 739 (1H, s), 8.40 (2H,  s). 3:2 ratio of
methyl:ethyl esters. MS (APCI+) found (M+1) = 253, 239 (ethyl and methyl
esters);  C 12H 16N204 requires 252, C1 1H 14N204 requires 238. Intermediate
B41 - 2-(Methoxymethylene)-3-(2-methoxypyrimidin-5-yl)propionic acid 20 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 ice- cold water and dried,
yield 0.46 g. 1H-NMR (CDC13) 8 3.43 (2H, s), 3.91 (3H, s), 3.99 (3H, s,),
7.49 25 (1H, s), 8.42 (2H, s); MS (APCI+) found (M+1) = 225, C10HI2N2C4
requires 224. 34 22 October 2003 Intermediate B42 -
3-(3-Ethoxycarbonylprop-2-yl)-5-(2-methoxypyrimid-5-ylmethyl)-2- thionracil
Oxalyl chloride (3.94m1, 2 equiv) was added over 5n-in to a solution of
Intermediate B41 (5.0g, 1 5 equiv) and DMF (I drop) in dry dichloromethane
(50m1), 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 (10Oml) 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 (100m1), cooled to 10 10C, ethyl 4-anninobutyrate hydrochloride (4.60g,
1.25 equiv) and triethylamine (734m1, 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 (25m1)) was added to the
DMF solution, and the  mixture heated to 110C 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 15 ether gave a pale brown solid (4.55g). Some
ether/ester'exchange took place during the reaction, and  the tide compound
was obtained mixed with ca 30% of the corresponding 2-ethoxypyrimidine. IH-
NMR (DM54-d6) 8 1.17 (3H., t), 1.31 (t, ethoxy), 1.97 (2H, t), 2.36 (2H, t),
3.49 (s, et boxy), 3.51 (s,  methoxy), 3.88 (s, methoxy), 4.04 (211, q),
4.16 (21-, t), 4.31 (q, ethoxy), 7.81 (1H, s), 8.48 (s, ethoxy),  850 (s,
methoxy), 12.50 (bs, NH) (light brown solid). 20 The following intermediates
were prepared by the method of intermediate B40: No Precursor Structure Name
I B4 Int. B20 Methyl 2-(methoxymethylane)-3-(I-methylpyrazol-4- 3 1
yl)propionate ~.o I  I B4 E Int. B26 Ethyl
2-(methoxymethylene)-3-(2-(4-morph(c)lino) 4 oo pyrimidin-5-yl)propionate
11 moo 3 F The following intermediates were prepared by the method of
intermediate B41: No Precursor Structure Name i g 3t I
2-(Methoxymethylene)-3-(1-methylpyrazol-4-yl)- lot. B43 propionic acid 35 22
October 2003 B4 Int. B44  6
2-(Methoxymethylene}342-(4-moipholino)py=inridin- 



5-yl)propionic acid The following intermediates were prepared by the method
of intermediate B42: to Precursor Structure  S [ Int. B45 Int. B46 Name
1-(3-Ethoxycarbonylprop-l-yl)-5-(1-methylpyrazol-4- yltmethyl)-2-thiouracil
1{3-Ethoxycarbonylprop-1-yl)-5-(2-(4-morpholino)-
pyrimid-5-ylmethyl)-2-thiouracii Intermediate B5O -
2-(4-Fluorobenzylthio)-5-((1-methylpyrazol-4-yl)methyl)pyrimidin-4-one A
mixture of 5-((1-methylpyrazal-4-yl)methyl)-2-thiouracil (I IS g),
4-fluorobenzyl chloride (76.8 g),  5 potassium carbonate (183.5 g), and dry
DMF (100 ml) was stirred under argon at 80C for 16 hours,  then cooled and
evaporated. The solid residue was suspended in water (1500 ml) with vigorous
stirring, then acidified to pH2 with hydrochloric acid and stirred for a
further hour. The white solid  was filtered off and washed with water and
ether to obtain the title compound (168 g). 1H-NMR (d6- DMSO) 8 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), 10 12.74 (11-L br.s); MS (APCI+) found (M+1) = 331;
C16H15FN40S requires 330. Intermediate B51 -
1-(3-Ethoxycarbonylprop-1.yl)-2-(4-fluorobenzyl)thio-5-(2..methoxy.
pyrimid-5-ylmethyl)pyrimidin-4-one klll~ Intermediate B24 (1.0g, 1 equiv) in
dichloromethane (60m1) was treated with diisopropylethylamine  15
(0.63m1,1.3 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). 1H-NMR (CDC13) 8 1.25 (3H, t), 2.03 (2H, m), 2.33
(2H, t), 3.64 (2H, s), 3.83  (2H, m), 3.99 (3H, s), 4.12 (2H, q), 4.47 (2H,
s), 6.98 (3H, rn), 7.37 (2H, m), 8.46 (2H, s); MS (APCI+) 20 M+1=473;
C23H25FN404S requires 472 (pale waxy solid). 36 22 October 2003 The
following intermediates were prepared by the method of intermediate B50. No
Precursors Structure 1B5 Int. B32 12 1 1BS Int. B33 BS  4 Int. B34 B5 Int.
B35 i  I 



B5 {{~ Int. B36 ! 6  B5 Int. B33 + 7 3,4-ditluoro- f  benzyl1  chloride B5
Int. B37  8 B5  9 B6  0 InL B30 +  beazyl  chloride ! lat. B30 +
2,6-dimethyl 4- chlorometbyl- pyridine . B6 Int.B33+  1 2,6-dichloro-4 ;
chloromethyl- pyridine Name  2-(4-Fluorobenzylthio)-5-{(pyrimid-5-yi) I
methyl)pyrirnidin-4-one I 2-(4-Fluorobenzylthio) 5-((2-methoxy-
pyrimid-5-y1)methyl)pyrimidin4-one 2-(4-Fluorobenzylthio)-5-((2-
trifluoromethylpyrimid-5- yI)methyl)pyrimidin-4.one  2{4
Fluorobenzyl)thio-5-(2-(4- morphol:ino)pyrimid-5-ylmethyl)pyrimidin_  4-one
2-(4-Fluorobenzyl)thio-5-(2- diimethylanninopyrimid-5-yl-
methyl)pyriTnidin-4-one  2-(3,4-Difluorobenzylthio)-5{(2-methoxy- pyrimid-5-
yl)methyl)pyrimidin-4-one 



2 4-Fluo o _  -(rbenzyithio)-5-((1-(2 methoxI
ethyl)pyrazol-4-yl)methyl)pyrinnidin-4-one 2-Beazylthio-5-(I
-rnethylpyrazol-4-yI- methyl)pyrimidin-4-one
2-(2,6-Dimethylpyrid--yI)methylthio-5-(1-
methylpyrazol-4-ylmethyl)pyrimidin.-one
2-(2,6-Dichloropyrid-4-yl)methylthio-5-(2-
methoxypyzimid-5-ylmethyl)pyrimidin-4- j one    B6  2 B6  3 B6  ' 4 4-one B6
Int. B39 2-(4-Fluorobenzylthio)-S44-chlorobenzyi)- S pyrimid n4-one H Int
B30 + I . 6 3,4-difluoro- F  benzyl  chloride F
2-Benzylthio-5-(1-methylpyrazol-4-yi- methyl)pynmidin- -one The following
intermediates were prepared by the method of intermediate B5 1: Name  1-(3-E
tboxycarbonylprop-1-yl)-2-(4-fluoro- benzyl)tltio-5-(I
-methylpyrazol-4-ylmethyl)- pyrimidin-4-ono 1-(3-Ethoxycarbonylprop-I
-yl)-2-(4-fluoro I benzyl)thio-5-(2-(4-morpholino)pyrimid-5-yl-
methyl)pyrimidin-4-one Intermediate B70 --
1-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-S-((1-methylpyrazol-
4-yl)methyl)pyrimidin-4-one 



Loooa&  5 A mixture of
2-(4-fluorobenzylthio)-5-((I-methylpyrazol-4-yl)methyl)pyrirmdin-4-one (175
g). ten- butyl iodoacetate (1283 g), diisopropylethylamine (101.5 ml) and
dichloromethane (200 ml) was  stirred at room temperature under argon for 48
hours. The solution was washed with aq. 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 10 chromatographed (silica, 2.5%-10% methanol + 0.5% aq.
ammonia in dichloromethane). Product 3722 October 2003 Int. B33
+2-(Pyrid-3-yI)rnethylthio-542-methoxy-
3-cltloro-Ipyrirnid-5-ylmethiyl)pyrimidin4.one methylpyridineH-out Int. B33
+2-(2-1-Iethylthiazol-4-yDraethyltluo-5-(2-
4-chloro-methoxypyrimid-5-ylmethyl)pyrimidin-4- methyl2-E one methylthiazole
lnt B38 ( 2-(4Fluorobeuz lthi )-5 b l i i . y o  enzy pyr m di  J  38 22
October 2003 fractions were evaporated to an orange solid which solidified
on standing (140 g). 1H-NMR (d6- DMSO) 8 136 (9H,s), 3.37 (2H,s), 3.76
(3H,s), 4.42 (2H,s), 4.65 (2H,s), 7.13 (2H,m), 7.23 (1H,m),  7.45 (4H,m); MS
(APCI+) found (M+1) = 445; C22H FN4O3S requires 444. Intermediate B71 -
1-(Carboxymethyl)-2-(4fluorobenzylthlo)-5-((1methylpyrazol-4.yl)metliyl).  5
pyrimidin-4-one
1-(tert-Butoxycarbonylraethyl)-2-(4-fluorobenzylthio)-5-((1-methylpyrazol-4-
yl)methyl)pyrimidin. 4- 



one (96.8 g) was dissolved in dichloromethane (195 ml), cooled in icetwater,
and trifluoroacetic acid  (130 ml) added slowly with rapid stirring. After a
further 36 hours stirring, the solvent was evaporated 10 and the glassy
residue triturated with ether; yield 78.6g. 1H-NMR (d6-DMSO) 8 3.36 (2H, s),
3.76  (3H, s), 4.41 (21-L s), 4.67 (2H, s), 7.14 (21-, m), 7.23 (IH, s),
7.43-7.49 (4H, i); MS (APCI+) found  (M+1) = 389; C18H17FN403S requires 388.
Intermediate B72 -
1-Ethoxycarbonylmethyl-2-(4-fluorobenzyl)thiw5-(pyrimid-5.ylmethyl)-
pyrimidin-4-one 15 A mixture of intermediate B52 (IOg), ethyl bromoacetate
(3.38rn1), diisopropylethylamine (5.84m1) and  dichloromethane (50m1) 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). 1H-NMR (CDC13) 81.26 (3H, 20 t), 3.71 (2H, s), 4.26
(2H, q), 4.46 (2H, s), 4.48 (2H, s), 6.91 (1H, s), 6.98 (2H, m), 735 (?.H,
m), 8.70  (2H, s), 9.09 (IH, s); MS(APCI}) M+1=415, C20H19FN403S requires
414. MR 145.10C. Intermediate B73 -
1-Carboxymethyl-2-(4-tluorobenzyl)thio-5-(pyrimid-5-ylmethyl)pyrimidin-
4-one 25 0.5M aqueous sodium hydroxide (33.8m1) was added slowly to a
solution of Intermediate B72 (7.Olg)  in dioxan (150m1). The mixture was
stired for 2.5h at room temperature, then the dioxan was  evaporated, water
added, and the mixture acidified with aqueous sodium bisulfate. The
precipitate was  filtered off, washed with water and dried to obtain the
desired product (6.31g).1H-NMR (d6-DMSO) S  3.59 (21L s), 4.41 (2H, s), 4.67
(2H, s), 7.11 (211, m), 7.45 (2H, m), 7.72 (1H, s), 8.70 (21K, s), 9.03 (1H,
30 s),13.55 (1H, bs); MS (APCI-) M-1=385, C18H15FN403S requires 386. MPt
206-207C. 39 22 October 2003 Intermediate B74 -
1-Ethozycarbonylmethyl-2-(4-fluorobem yl)thin-5-(2-axopyrimld-5 yl-
methyi)pyriznjdin-4-one Prepared from Intermediate B86 by the method of
Example 21, except using only 2 equivalents of B- 5 bromocatecholborane.
IH-NMR (d6-DMSO) 61.28 (3H, t), 4.26 (4H, q), 4.53 (2H, s), 4.90 (2H, s),
7.26 (2H, m), 7.57 (2K in), 7.69 IH. s), 825 (2H, br. s); MS (APCI+) found
(M+1) = 431; C20H19FN404S requires 430. Intermediate B75 ---
1-Etboxycarbonylmethyl-2-{4fluorobenzyi)thio-5-(1-ethyl-2-oxopyrimid-5-
ylmethpl)pyrimidin-4-one 10 To a solution of Intermediate B74 (3.1g) in dry
dimethylformamide (40m1) under argon was added  ethyl iodide (1.4g) and
anhydrous potassium carbonate (23g). 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 15 silica cartridges.
Elution of each column with EtOAc to 18% McOH:EtOAc and combining
appropriate fractions gave the title compound (1.5g). 1H-NMR (CDC13)
61.27t1.39t), 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; C22H23FN4O4S requires 458. The
following intermediates were prepared by the method of intermediate B70: 1
No 



Precursors I Structure I, J I B7 Int. B57 6  B7 Int. B58  7 i B7 Int. B60
Name  1-(tert-Butoxycarbonylmethyl)-2-(3,4-
difluorobenzyl)thio-5-(2-mcthoxypyrimid-5- y thyl)Pyrimidin-4-one
1-(test-Butoxycarbonylmethyl)-2-(4-fluoro ,"-\- e
benzyltluo)-5-((1-(2-methoxyethyl)pymzol 4-yl)methyl)pyrirnidin-4-one
1-(tert-Butoxycarbonylmethyl)-2-(2,6-
dimethylpyrid-4.ylmethylthio)-5-((1-methyl- pyol-4-yl)methyl)pyrimidin-4-one
40 Int. B65  BS Int. B59  1 22 October 2003
1-(tert-Butoxycarbonylmethy]}2{4fluprc>- benzyithio)-5-benzylpyrimidin-4-one
1-(tert-Butoxycarbonylmethyl)-2-(4-fluoro-
benzyithio)-5-(4-chlorobenzyl)pyrimidin-4- one
1-(text-ButoxycarbonylmethyI)-2-benzyl-
thio-5-((I-methylpyrazol-4-yI)medtyl)- pyrimidin-4-one 1
1-(text-Butoxycarbonylmethyl)-2-(3,4
difluorobenzylthio)-5-((I-methylpyrazai-4-- YI)methYl)pyrimidin.-one The
following intermediates were prepared by the method of intermediate B72: 1
No Precursors Structure Name B$ Int. BE 1 f 1-(Etboxycarbonylnethyl)-2
(2,6-dichloru- 4 I I pyTid-4-yMY&Ahylthio)-5-(2-methoxypyTimid L-COM
5-yixnethyl)pyrimidia-4-one I J  



! BS Int. B54 1(Ethoxycarbonylmthyl)-2-(4-flute- iiii
benzylthio)-5-(2-tri#luoromethyipyrimid-5  Ylmethyl)pyrirnidin-4-one  ecri
BS Int. B53 1-(Ethoxycarbonylmethyi)-2-(4-fluoro 6 benzyl)thic
-5-(2-methoxypyrimid-5-yl- I 1 methyl)pyrimidm--one k BS Int. B55 '
I-(Ethoxycarbonylmethyl)-2-(4-fluoro ? I I
benzyl)thin-5-(2-(4-morpholino)pydmid-5 i i ylmethyl)pyrimidin-4-one CBS  I
I  S 1nt 1336 I I-(Erkzoxycarbonylmethyl)-244fluoro-
benzyl)thio-5-(2-dimethylaminopydxnid-5- F  ylmethyl)pyrirnidin-4-one  r ~ ~
I The following intermediates were prepared by the method of intermediate
B71: 41 22 October 2003 No Precursors Structure Name BS Int. B81 j
1-(Carboxyrnethyl)-2-benzylthio-5-(I
methylpyrazoi-4-yimethyl)pyrimidin-4-one B9 Int. B75
1{C$rboxymethyi)-2-(3,4-difluorobenryl)- 0 f F
thio-5{2-mathoxypyrimid-5-ylmethyl} pyrimiain4-one i B9 i Int B82 1 B9Int.
B78 2 B9 Int. B79 3 B9 Int. B 80 4I Bi Int. B77 04i
1-(Carboxymethyl)-2-(3,4-difluorobenzyl)- 



thio-5-(l-methylpyraxol-4-ylmethyl)- pyrimidm-a-ona f
1-(Carboxymethyl)-2-(2,6-dimethylpyrid--
ylrnethylthio)-5-((I-mthylpyrazol-4-yl)- methyl)pyrimidin-4-one - 1-Cai
oxymethyl-2-(4-fluorobenzylthio)-5- benzylpynmidin-4-one
1-Carboxymethyl-2-(4-fluorobenzylthio)-5- (4-chlorobenzyl)pyrimidin-4-one
1-(Carboxymethyl)-2-(4-fluorobenzylthio) 5{(1-(2-mdethoxyethyl)pyrazol-4-
yl)methyl)pyrimidin-4-one The following intermediates were prepared by the
method of intermediate B73: i No.PrecursorStructure s 1396Int. B51E
I{3-Carbaxyprop-1-yl)-2-(4fluorobenzyl)- ^~
thio-5-(2-methoxypyrirnid-5-ylmethyl)- pytimidin-4-one B97Int.
13671-(3-Carboxyprop-1-yl)-2-(4-fluorobenzyi)-
thio-5-(1-methylpyrazol-4-ylmethyl)- } pyrimidin-4-one B98 int B85 B1;0 Int.
B75  J0 B10 Int.B87  I ;. 3  J r 42 22 October 2003
1-Carboxymethyl-2-(-fluombenzylthio)-5- ((2-tirifluoromethylpyrirnid-5 f YI
thyl)p' din-4-one  1-(3-Carboxyprop- I -yl)-2-(4-fluorobenzyl)-
thio-5-(2-(4-morpholino)pyrirmd-5-yl- methyl)pyrimidin-4one I I
-Carboxymethyl-2-(4-fluorobe;nzyl)thio-5- (l -ethyl-2-ox opyrimid-5-y l -
methyl)pyrimidin -one  1-(Carboxymethyl)-2-(4-fluorobcnzyi)thio- 5
(2-(4-nwrpholino)pyrimid.5-yi- 



methyl)pyrirWdin--one 1-(Carboxymethyl)-2-(4-fluombenzyl)thio-
5-(2-d~ylamiaopyrimid-5 yl- methyl)pyri nidin-4-one
1-(Carboxymethyl)-2-{2,6-dichloropyrid14 }
ylmcthylthio)-5-(2-methoxypyrimid-5-y1- ntYI)pYrimidin-4-one r 43 22 October
2003 Fyn pie 1 -
1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4
fluorobenzyl)thin-S-(1-methylpyrazol-4-ylmethyl)pyt imidin. 4-one A mixture
of Intermediate A2 (0.27g, 1 equiv), Intermediate B71 (0.45g, I equiv), 5
hydroxybenzotriazole (0.018g, 0.1 equiv.
1-(3-dimethylaminopropyl)-3-etbylcarbodiimide (0.25g,1.1  equiv) and
dichloromethane (15ml) was stirred at room temperature overnight, then
diluted with  dichlorometbane 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
evaporated to an oil, which was triturated with ether to obtain a white
solid (0.39g). 1H-N1MR 10 (d6-DMSO) S 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), 721-7.49 (12H, m); MS (APCI+) found (M+1) = 602:  C32H29C1FN502S
requires 601. Example 2 -
1-(N-Methyl-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl}2-{4
fluorobenzyl)thin-5-(1-methylpyrazol-4-ylmethyl)pyrimidin4-one 15 Prepared
from Intermediates A45 and B71 by the method of Example 1. IH-NMR (DMSO) S
2.96  (3H,s), 3.39 (2H,m), 3.77 (3H,s), 4.43 (2H, s), 4.57 (2H,s), 4.97
(2H,s), 7.12 (3H,m), 7.25 (IH,s), 7.34- 7.48 (6H, m), 7.62-6.70 (2H,m), 8.84
(4H,m).; MS (APCI+) found (M+1) = 636; C33H29F4N502S  requires 635. 20
Example 3 -
1-(N-(2-Dimetaylaminoethyl)-N-(4-(4-chlorophenyl)benzyI)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(1-methylpyrazol-4-yimethyl)pyrimldin-4-one
hydrochloride 25 Prepared from Intermediates A61 and B71 by the method of
Example 1. IH-NMR (CDCl3) S 2.95 (3H,  s), 2.96(3H, s), 3.19 (2H, m), 3.58
(2H, s), 3.87 (3H, s), 3.91 (2H, m), 4.42 (2H, s), 4.68 (2H, s), 4.99  (211,
s), 6.88-6.93 (21-L m), 7.25-7.29 (6H, m), 7.36-7.45 (611, m) 7.62 (Ili, s):
MS (APCI+) found  (M+1) = 659, C35H36CWFN602S requires 658. 44 22 October
2003 Example 4 -
1-(N-Methyl-N44-(4-chlorophenyi)benzyl)aminocarbonylmetbyl)-2.(4-
fluorobenzyl)thin-5-(2-(4-morphoiino)pyrimid-5-yhnethyi)pyrimidin-4-one A
solution of Intermediate A7 (0.23g, I equiv), Intermediate B55 (0.27g, 1
equiv) and diisopropyl- 5 ethylamine (0.I Og, 1.2 equiv) in dry
dichloromethane (6m1) was stirred at room temperature under argon for 201i,
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). 4H-NMR (DMSO-d6) 3: 2.95 (d,
3H), 3.42 (d, 2H), 3.64 (s, 8H), 4.40 (d, 2,H), 4.60 (d, 2H), 10 4.95 (d,
2H), 7.1 (in, 2H), 7.30 (d, 2H), 735-7.6 (m, 6H), 7.65 (m, 3H), 8.30 (s,
2H). MS (APCI+)  Found (M+1) = 6851687; C36H34CiFN6O3S requires 685. Example
5 -
1-(N-(Z-(dimethylamino)ethyl)-N-(4-(4-trit]uoromethylphenyl)benzyl)amina-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-methyl-4pyr
olylmethyl)pyriaidin-4-one  hydrochloride 15 I Prepared from Intemvxhates
A72 and B71 by the method of Example 1. 1H-NMR (CDC13) 6 2.98  (3H,s), 2.99
(31-Ls), 3.20 (2H,rn), 3.60 (2H,s), 3.93 (5H,m), 4.42 (3H,s), 4.69(2H,s),
5.00 (2H,s), 6.89  (2H,m), 7.2-7.3 (4H,m), 7.47 (4H, m), 7.55 (2H,d), 7.70
(3H,m), 11.7 (1H, br s); MS (APCI+) found  (M+1) = 693; C36H36F4N602S
requires 692. 20 Example 6 -
1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benxyl)aminocarbonyhmethyl
)- 2-(4-fluerobeuzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one A
mixture of Intermediate A3 (82.7g. 1 equiv), B71 (101.3g, 1 equiv),
hydroxybenzotriazole (39.9g, 1  equiv),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (100.0g, 2 equiv) and
dichloromethane 25 (1200m1) 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 45 22 October 2003
chromatography on silica, eluting with methanol/dicbloromethane then with
methanolic  ammonia/dichloromethane. Product fractions were evaporated to a
yellow foam (98g). 1H-NMR  (CDCII, rotamer mixture) 8 0.9-1.0 (6H,m) S
2.4-2.6 (6H,m), 3.23/3.52 (4H2x t), 3,58/3.61(4H, 2x s),  3.85 (3H,s),
4.4614.5314.64/4.82 (6H,4x s), 6.75/6.79 (1H,2x s), 6.9 (2H,m), 7.2-75
(12H,m); MS 5 (APCI+) found (M+1) w 687/689; C37H40CIFN6O2S requires
686/688. Example 7 --
1-(N-(2-(diethylamino)ethyl)-N-(4(4-chlorophenyl)benzyl)aminoearbonylmethyl)
.  2-(4fluorobenzyl)thio-S-(1-methyl-4pyraxoiylmethyl)pyrixnidin-4one
hydrochloride The free base from Example 6 (8.7g, I cquiv) was dissolved in
dichloromethane (50m1) and IM  hydrogen chloride in ether (i equiv) was
added dropwise under argon. The mixture was evaporated to  10 ca. half
volume and sonicated to obtain a clear solution, which was transferred to a
syringe and added dropwise to ether (200m1) with vigorous stirring. The
white solid was filtered off, washed with ether  and dried in vacuo; yield
855g. 1H-NMI (DMSO, ca. 2:1 rotamer mixture) 8 1.14-1.24 (6H,m), 3.1  (6H,
m), 3.6 (2H,m), 3.76 (3H,s), 4.38/4.45 (2H,2x s), 4.61/4.70 (2H,2x s),
4.98/5.11 (2H,2x s),  6.7516.79 (IH,2x s), 7.1-7.7 (15H,m), 10.15/10.75
(1H,2x br s; MS (APCI+) found (M+1) = 687/689;  15 C37H40CIFN602S requires
6861688. Example 8 -
1-(N-(2-(diethylamino)ethyl)-N-(4(4-chlorophenyl)benzyl)aminocarbonyimethyl)
- 2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
bitartrate A solution of L-tartaric acid (0.75g, I equiv) in 2-propanol
(12ml) was added to a solution of the free  base from Example 6 (3.43g, 1
equiv) in 2-propanol (25nil) with stirring. The mixture was evaporated  20
to ca. one third volume, diluted with ether, then the solid was filtered
off, washed with ether and dried 



in vacuo; yield 3.87g. 1H-NMR (DMSO, ca. 60:40 rotamer mixture) 8 0.9-1.1
(Min), 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 s), 4.9215.08 (2H,2x s),  7.1-7.7 (15H,m); MS
(APCI+) found (M+1) = 687/689; C37H44ClPN602S requires 686/688. Example 9 -
1-(N-(2-(diethylamino)ethyl)-N.(4(4chlorophenyl)bcnzyl)aminocarbonylmethyl)-
25 2-(4- luorobenzyI)thio-5-(1.-methyl-4-pyrazolylmethyl)pyrimidin-4-one
maleate A solution of maleic acid (0.58g, 1 equiv) in methanol (10rnI) was
added to a solution of the free base  from Example 6 (3.43g, 1 equiv) in
methanol (IOml) 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. 1H NMR 30 (DMSO, ca. 3:1 rotamer
mixture) essentially similar to Example 7. plus 8 233 (3H,s); MS (APCI+)
found (M+1) = 687/689; C37H40CIFN6O2S requires 6861688. Example 10 -
1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thin-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
mesylate  Prepared by the method of example 9, using methanesulfonic acid
(0.32m1, 1 equiv) in place of maleic 35 acid; yield 3.59g. 1H-NMR (DMSO, ca.
3:1 rotamer mixture) essentially similar to Example 7, plus 8  6.03 (2H,s);
MS (APCI+) found (M+I) = 6871689; C37H4OCIFN6O22S requires 686/688. 46 22
October 2003 Example 11 -
1-(N-(2-(diethylamino)ethyl)-N-(4-(4chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4fluorobenzyl)thio-5-(1-methyl-4pyrazolylmethyl)pyrlmidin-4-one
taurochelate  Prepared by the method of example 9, using taurocholic acid
(2.57g, 1 equiv) in place of maleic acid;  yield 5.56g. 'H-NMR (DMSO, ca.
3:1 rotamer mixture) essentially similar to Example 7, p (inter  5 alia) S
0.58 (311s), 0.81(3H,s), 0.91 3Hd), 1.14 (3H,s); MS (APCI+) found (M+l) =
687/689; C37H40CIFN602S requires 686/688. Example 12 -
1-(N-(2-(diethylamino)ethyl)-N-(4-(4trlfluoromethylphettyl)benxyl)-
aminocsrbonylmethyl)-2-(4-fluornbenzyl)thio-5-(1-methyl-4pyraxolylmethyl)pyr
imidin-4one 10 Prepared from Intermediates A73 and B71 by the method of
Example 1. 'H-NNR (CDCI3, roar  S C38H4QF4N602S requires 720. Example 13 --
1-(N_(3-(diethylamino)ethyl)-IMF.(4-(4trinuoromethylpbenyI)benxyl)_ 15
aminocarbonylmethyl}
2-(4fluorobenzyl)trio-$-(1-metl3yl-4-pyrsmiylmethyl)pyrimidin-4-one
hydrochloride The free base from Example 12 (0.75g, I equiv) was dissolved
in dichlommethane (5 ml) and IM  hydrogen chloride in ether (I 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 20 0.73g. 1H-NMR (DMSO, ca. 3:1 rotamer mixture) S 1. I-1.2
(6H,m), 3.1 (6H. rn), 3.37 (2H+H2O,m),  3.66 (2H,m), 3.76 (3H,s), 4.37/4.45
(2H,2x s), 4.63/4.72 (2H,2x s), 4.97/5.12 (2H,2x s), 7.1 (2H.m),  7.24/7.26
(IH,2x s), 7.4-7.5 (6H,m),6.62/6.71 (2H, 2x d), 7.84 (4H,m), 10.1/10.65
(IH,2x br s); MS  (APCI+) found (M+1) = 721; C38H40F4N602S requires 720.
Example 14 --
1-(N-(2-(diethylamino)ethyl)-N-(4-(4trifluoromethylphenyl)benzyl) 25
aminocarbonylmethyl)-2-(4fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyr
imidin-4one  



bitartrate Prepared from the free base of Example 12 by the method of
Example 8. 1H-NMR (DMSO, ca. 60:40  rotamer mixture) 8 0.9-1.0 (6H,m),
2.5-2.8 (4H,nn), 3.2-3.5 (6H,m), 3.76 (3H,s), 4.19 (2H,s), 4.38/4.43  (2H,2x
s), 4.62/4.69 (2H,2x s), 4.92/5.10 (2H,2x s), 7.0-7.5 (12H,m), 7.617.7 (IH,
2x d), 7.84 (2H,m);  30 MS (APCI+) found (M+1) = 721; C38H40F4N602S requires
720. nuxtare) 0.9-1.0 (6H,m) S 2.4-2.6 (6H,m), 3.24/3.43.6 (4H,2x m), 3.85
(311,s), 4.46/4-53/4.66/4.83  (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; 47 22 October 2003 Example 15
-- 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-trlfluoromethylphenyl)benxyl)-
aminocarbanyimethyl)-2-(4-fluorflbenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)p
yrimidin-4.aae  citrate Free base from Example 12 (0.69g, Iequiv) was added
to acetone (10m!) followed by citric acid (0.20g,  5 lequiv). The mixture
was warmed to dissolve the solids then allowed to cool, whereupon the solids
were filtered off and dried in vacua; yield 0.80g, 90%, m.p. 130-133'C.
1H-NMR (d6-DMSO, ca. 1:1  rotamer mixture) essentially similar to Example
14, plus 8 2.61 (2H,d); MS (APCI+) found (M+l) _  721; C38 0F4N6O2S requires
720. Example 16 ---
l-(N-(2.(dietylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl} 10
aminocarbonyimethyl)-2-(4.0uombenzyl)ddo-5-(1-methyl-4-pyraxolylmethyl)py
idin 4-oue  tosylate Free base from Example 12 (1.0 g, I equiv) and tosic
acid (0.26 g, I equiv) were dissolved in acetone  (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 15 3:1 isopropyl
acetatelacetone, and dried in vacuo; yield 0.87 g, m.p. 147C. 1H-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+I) = 721; C38H4,F4N6O2S
requires 720 Example 17 - 1-(N-(2-(diethylamino
ethyl)-N-(2-(4-trinuoromethylphenyl)pyrid-5-yhnethyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(l-methyl-4pyrazalyhnetbyl)pyt
imidfn-4-one 20 A mixture of Intermediate A106 (0.523g, 1 equiv),
Intermediate B71 (0.473g, 1 equiv), HATU (0.55g,  1.2 equiv),
diisopropylethylamine (0.622m], 2.4 equiv) and dichloromethane (20m1) was
stirred under  argon at room temperature overnight, then washed with aqueous
ammonium chloride and aqueous  sodium bicarbonate. The organic layer was
dried and evaporated, and the free-base product isolated by 0 chromatography
(silica, 3-8% methanol in dichloromethane) as a pale foam (0.39g). IH-NMR
(CDC13,  major rotamer) 8 0.94 (6H,t), 2.47 (4H,q), 2.58 (2H,m), 3.26
(2H,m), 3.61 (2H,s), 3.85 (3H,s), 4.52  (2H,s), 4.66 (2H,s), 4.82 (2H,s),
6.78 (IH,s), 6.98 (2H,m), 7.3-7.4 (4H,m), 7.6-7.8 (2H,m), 8.08 (2Hm),  8.57
(1H,m); MS (APCI+) found (M+1) = 722; C37H39F4N702S requires 721. Example 18
--
1-(N-(2-(Dfethylamino)ethyl)-N-(2-(4-trifluoromethylphenyl)pyrid-5-yhnethyl)
- 30
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-S-(1-methyl-4-pyrazolyknethyl)py
rimidin-&one  hydrochloride The free base from Example 17 (0.373g, 1 equiv)
was dissolved in dichloromethane (10m1), and a  



solution of hydrogen chloride in ether (0.517m1, L OM 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 35 (0.362g). 1H-NMR
(DMSO, ca. 60:40 rotamer mixture) 81.1-1.3 (6H,m), 3.77 (3H,s), 4.38/4.43
(211,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 (4H,m), 7.78 (IH,m), 7.87 48 22 October 2003 (2H,d), 7.97/8.06 (1
H,d), 8.28 (2H,d), 8.61/8.70 (1 H,m); MS (APCI+) found (M+1) = 722;
C37H39F4N702S requires 721. Example 19 ---
1-(N-(2-(Diethylamino)ethyl)-N-(2-(4-trifluoromethylpbenyl)pyrid-S-ylmethyl)
-
aminocarbonylmethyl)-2-(4ftuorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyr
imidin4-one  5 bitartrate Prepared from the free base of Example 17 by the
method of Example 8. 1H-NMR (DMSO, ca 60:40  rotamer mixture) 8 0.88-1.05
(6H,m), 3.76 (3H,s), 43914.42 (2H,s), 4.6514.74 (2H,s), 4.97/5.10 (2Hs),
7.11 (2H,m), 7.25 (IH,m), 7.3-7.5 (4H,m), 7.78 (IH,m), 7.87 (2H,m),
7.9818.07 (IH,d), 8.28 (2H,d),  8.61/8.70 (1H,m); MS (APCI+) found (M+1) =
722; C37H39F4N702S requires 721. 10 Example 20 ---
1-(N-(2-(1-Piperidino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)amiuo-
carbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-met
yl-4-pyrazolyhnethyl)pyrimidin.4one  bitartrate The free base was prepared
from Intermediates A108 and B71 by the method of Example 1, then 15
converted tobitartrate salt by the method of Example 8. 1 H-NMR (DMSO, ca.
60:40 rotamer mixture)  S 13-1.6 (6H,m) 8 2.3-2.7 (6H,m), 3.3.3.6 (4H,m),
3.77 (3H,s), 4.22 (2H,s), 4.3714.44 (2H,2x s),  4.62/4.69 (2H.2x s),
4.88/5.08 (2H,2x s), 7.1-75 (12H,m), 7.6(1.7 (1H, 2x d), 7.83 (2H,m); MS
(APCI+) found (M+I) = 733; C39H40F4N602S requires 732. Example 21 -
1-(N-(Carboxymethyl)-N-(4(4-trifluoromethylphenyl)benzyl)aminocarbonyl- 20
methyl)-2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
sodium salt Ho Example 102 (130 mg) was added to a solution of sodium
bicarbonate (16 mg) in water (4 ml) and  stirred for I hour at room
temperature. A small proportion of methanol was added to obtain a clear
solution on warming and sonication. Filtration and lyophilisation gave the
desired sodium salt as a 25 white solid. 1H-NMR (DMSO) 8 3.49 (2H,s), 3.76
(3H,s), 4.42 (2H,s), 4.85 (2H,s), 7.14 (2H,m), 7.26  (1H,s), 7.36 (3H,rn),
7.49 (3H,m), 7.60 (2H,m), 7.84 (4H,m); MS (APCI-) found (M+I) = 678;
C34H29F4N5O4S requires 679. 49 22 October 2003 Example 22 -
1-(N-(2-aminoethyl)-N-(4(4chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4
fluorobenzyl)ttdo-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one
hydrochloride The Boc-protected product was prepared from Intermediates A84
and B71 by the method of Example 1,  5 then deprotected by suspending in
dioxan and treating with excess hydrogen chloride (4M solution in dioxan).
After stirring for 1 hour, excess ether was added and stirring continued
until a fine white solid  was obtained. This was filtered off, washed with
ether and dried to obtain the crude product., which  was purified by
chromatography (silica, 10-20% methanol in dichloromethane). lH-NMR (DMSO,
ca.  60:40 rotamer mixture) 8 2.9713.04 (2H,rn) 8 3.37 (2H,m), 3.55 (2H,m),
3.77 (3H,s), 436/4.45 (2H,2x 10 s), 4.604.67 (2H,2x s), 4.93/5.09 (2H,2x s),
7.0-7.7 (15H,m), 8.05/8.20 (2H,2x br s); MS (APCI+)  found (M+I) = 733;
C39H40F4N6O2S requires 732. 



Example 23 --
1-(N-Methyl-N-(4.(4-chlorophenyl)benzyl)aminocarbonylmethyl).2-(4-
fluorobenzyl)thio-5-(2-oxopyrimid-5-ylmethyl)pyrimidin-4one 15 A mixture of
Example 121 (0.73g, 1.2mmol), B-bromocatecholborane (1.01g, 5.1mmol) and dry
dichloromethane (20m1) 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 lOg silica cartridge, which was eluted with 0-14% methanol in
dichloromethane.  Product fractions were evaporated to obtain a pale yellow
solid (0.36g). 1H-NMR (DMSO) & 2.80-3.06 20 (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 (APCI-) found (M-1) = 614; C32H27N503SFC1 requires 615.
The following Examples were made either by the method of Example I (EDC
coupling) or Example 15  (HATU coupling); where indicated, the salts were
subsequently prepared by the methods of Examples  7-8 as appropriate: Ex
Precurso Structure Name  I rs No  31 Int. AI20  lnt. B97  32 int. A44 Int.
B97 Int. A 12.4  Int. B97 Int. A6  Int B99 50 22 October 2003 1
{3-(N-methyl-N-(4-{4.chlomphmyl}  beozyl)aminocarbonyl)prop-I -y1)-2-(4-
fluorobenzyl)thio-5-(1-tnethyl4. pyrazoly1methyl)pyrimidia4-one  {
1-(3-(444-fluorophenyl)benzylarnino_  carbon yl)prop- I -yl }2-(4-fl uoro-
benzyl)thio-5-(1-methyl4.pyrazolyl- rnethyi)pyrimidin-4 one . I I-
(3-(N-methyl-N-(4-(4..fluorophenyl).  benzyl)amin ocarbonyl)prolr l
-yl)-2-[4  I fluorobenzyl)thio-5-(I methyl-4
pyrazolylmethyl)pYrinridin-4-one 11-(3-(4-phenylbenzylanunocarbonyl)- prop-
I -yl)-2-(d-fluorobenzyl)thi o-5-(1- methyl-pyrazoly1 thyl)pyrinudin-4.  



lone I -(3-(4(4-chlorophenyl)be&ylanzino- cazbonyl)prop-1
YI}2-(4-fluorabenfzyl)- hi 5 t o -(2-(-mazpaouno}S-pyrimidyi-
methyl)pyrimidin-4-one  1-{3-(N-zruthyl-N-(4-(4chlorophenyl)-
benzyl)anninocarbonyl)prop-l-yl}2-(4..
fluorobenzyl)thin-S{2-(4-rnorpholino)-5 pyrimidy1methyl)pyrimidin-4-one
1-(3-(4-(4-chlorophenyi)benzylamino carbonyl)prop-1-yl)-2-(4-fluorobenzyl)
thio-5-(2-methoxy-5-pyrimidyln ethyl)- pyzimidin-4-one
1-(3-(N-methyl-N-(4-(4-chIorophenyl)- benzyl)aminocarbonyl)pmp- l-yl)-2-(4
fluorobenzyl)thio-5-(2-mthoxy-5- ' pyrimidyln ethyl)pyrimidin-4-one 38 InL
Ab  Int. B100 45 Int. A2  Int. B 100 51 22 October 2003 1-(3-(
-(4fluorophenyl)benzylamino- carbonyl)prop-1-yl)-2-(4-fluorobenzyl)-
thio-5-(2-methoxy-5-pyrimidylmethyl)- pyrimidin-4-one 1-(3-(N-methyl-N-(4
(4fluoropbenyl)- benzyl)nrninocarbonyl)prop-1-yl)-2-(4-
fluorobenzyl)thio-5-(2-methoxy-5- pyrimidylmetbyl)pyrimidin-4-one
1-(3{4phenylbenzylaminocarbonyl)- prop- I -yi)-2-(4fluorobenzyl)thio-5-(2-
methoxy-5 pynmidylmethyl)pyr=din-4  one 1
1-(3-(N-methyl-N-(2-(4-fluorophenyl) I pyrid
5-ylmethyl)arninocarbonyl)prop-I- 



yl)-2-(4-fluorobenzyl)thio-5-(2-methoxy- 15-pyrimidylmethyl)pyrimidin-4-one
1-(N-(2-(diethylamino)ethyI)-N-(4-(4- chlorophenyl)bcnzyl)aminocarbonyl-
rnethyl)-2-(4-fluorobenzyl)thio-5-(1-(2- methoxyethyl)--pyrazolylmethyl)-
p32imidin-4-one bitart rat.....  l-(N-(2-(diethylamino)ethyl}N-(4-(4-
trifluoromethylphenyl)benzyl)amin(>- carbonylmethyl)-2-(4-fluorobenzyl)thio-
5-(1-(2-methoxyethyl)-4-pyrazolyl- methyl)pyrimidin-4-one bitartrate
1-(4-(4-chlorophenyl)benzylamino I carbonylmethyl)-2-(4-fluorobenzyl)thio-
5-(1-ethyl-2-oxo-5-pynmidylmethyl)- pyrimidin-4-one
1-(N-rncthyl-N-(4-(4-chloropbenyl)- benzyI)aminocarbonylnrethyl)-2-(4-
fluorobenzyl)thio-5-(I -ethyl-2-oxo-5- pyrimidylmethyl)pyrimidin-4-one
1-(N-methyl-N-(4-(4-fluorophenyl)- benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(1-ethyl-2-oxo-5 f pyri idylmethyl)pyrimidin-4-one I rut
A45  Int. B90 52 22 October 2003 1- (N-methyl-N-{'4..(4 -cblorophmyl)-
benzyl)aminocarbonylmethyl)-2-(2,6- dimethylpyrid- -Yl)methylffio-5{1 d
methyl4-pymzolyimethyl)pyrimidin4- i one i
I-(N-(2-(diethylamino)ethyl)-N{4-(4  chlorophenyI)benzyl)aminocarbonyl-
methyl)-2-(3,4-dMuorobmzyl o-5-(1- methyl4-pyrazolylmethyl)pyrimidin.4..
one hydrochloride 1-(N-methyl-N-(4(4trifluommethyI- phenyl)benzyl)aminocaa
i 



l h "r r .ony met yI)-2- (3,4-(ifluorobenzyl)thio-5{1-methyl-4
PYrazoIYhnethyl)pytirnidin-4-one Ink. A46  Int B71
1-(N-methyl-N-(4(4-chlomphenyl)-2 fluorobenzyl)aminocarbanylmethyl)-2-
(4-fluorobenzyl)thio-5-(1-methyl-4  pyrazolylmethyl)pyrirnidin-4one I Imt.
A56  Int. B71 lat. A60  Int. B71 Int. B71 Int. A53  Int. B71 riD
1-(N-rrtethyl-N-(4 (2,4bis(trifluoro I methyl)phenyl)benzyl)aininocarbonyl-
methyl)-2-(4fluorobenzyl)thio-5-(I- methyl- -pyrazolylmethyl)pyrimidin-4- l
one 1-(N-m th 4  N e y -{ (24difluoil)  -mpteny f ber-zyl)aminocarbon lmeth
l 2 



4 y }  y -{  I fluorobenzyl)thio-5-(I-methyl-4 PYIYthYI)pyrimidin-4-one
I-(N-methyl-N-(4-(3-c loco-4 #]uoro- Phenyl)benzyl)aminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5-(I-methyl-4- pyrazolylrnethyl)pyrimidin-4-one
1-(N-methyl N-(4-(3-fluom 4-chiororo- phenyl)benzyl)aminocarbonyhnethyl)-2-
(4-fluorobenzyl)thio-5-(1-methyl-4- pyrazolylmethyl)pyrimidin- 4-one
1-(N-(2-(1-piperidino)ethyl)-N-(4-(4- chlorophenyl)benzyl)aminocarbonyi-
methyl)-2-(4fluorobenzyl)thio4.(1 i methyl-4pyrazolylrmthyl)pyrimidin-4  one
hydrochloride 56 Int. A75  Int. 871 57 Int. A76  Int. B7I  r lat. A95  Int.
B71 53 22 October 2003 I -{N-(2-(1-pyrcol' dino)ethyl)-N-(4-(4
chlorophenyi)benzyl)aminocarbonyl- methyl -2-(4-fluorobeuzyi)thio-5{I
yI4-pyrazoiyl thyl)pyrinxidin-4  one hydrochloride I
-(N-42,-(4morpholino)eihyl>.N{4-(4  chlorophenyl)benzyi)artxinocarbonyl-
methyl)-2-(4fluombenzyl)thio-5-(I - methyl-4-pyrazolylmethyi)pyrinvdin-4-
one hydrochloride I l-(N-(2-(bis(2-hydroxyethyl)amnino)- ethyl)-N-(4
(4-chlorophenyl)benzyl)_  



aminocarbonylmethyl) 2-(4-fluor+o 1 benzyl)thio-5-(1 methyl-4pyrazolyl- meth
l) yrimicii-one  1-(N-(2-(di-i$opropylamino)ethyl)-N* I
(4-chlorophenyl)benzyl)azninocarbonyl- methyl)-2-(4fluorobenzyl)thio-5 (1-
methyl-4-pyrazolylmethyl)pyrimidin-4 one hydrochloride
I-(N-(2-(N-(2-hydroxyethyl) .N-ethyl I Int. A70  Int. B71 Int. A51  Int.
1371 Int. B71 amino)ethyl)-N-(4 (4chlorophenyl)-
benzyl)aininocarbonylmethyi)-2.(4- fluorobenzyl)thio-5-(1-methyl--
pyzazolylmetYl)pyrinudin-4-one  bitammte
1-(N-(2-hydroxyethyl)-N-(4-(4-chloro- phenyl)benzyl)aminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5-(I-methyl-4- pyrazolylmethyl)pynmidin-4one
1-(N-(2-methoxyethyI)-N-(4.(4.chloro- phenyl)benzyl)aminocarbonyimethyl)-2-
(4-fluorobenzyl)thio-5-(1-methyl-0- pyrazolylmethyl)pyrirnidin. 4-one
1-(N-(3-(1-pyrrolidino)propyl)-N (4(4- chlorophcnyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(I - methyl-4-pyrazolylmethyl)pyrinnidin-4
one hydrochloride 54 22 October 2003 1-(N-(3-(4methyl- l-piperazino)propyl)-
N{4(4chl orophenyl)benxyl)amin o j carbonylmethyl}2{4-fluombenzyl)thio-
5-(1-methyl-4-pyrazolylmethyl)- pyrimidin-one hydrochloride Int. A79  InL
B71 



67 1 InL A62  InL B71 IDL A50  InL B71 G9 Int. A48  InLB71 70 Int. A5  Int.
B71 71 Int. A93  lat. B71 1-(N-(3-(4mmpholino)pmPYl)-N-(4(4-
chIorophenyi)benzyl)aminocarbonyl- methyl)-2-(4fluorobenzyl) thi o-5{ 1-
methyl-4-pyraxo1yh ethyI)pyr midin-4- one hydrochloride
1-(N-(3-(diethylamino)propyl)-N-(4-E.4- chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(1- methyl-4-pyrazolylmethyl)pyrimidin-4-
Ione l1-(N-(3-(dimethylamino)pmPYl} j chlorohen I P Y )Icnzy1)aminocarbonl-
methyl)-2-(4fluombenzyl)thio-5-(1- methyl-4-pyraxolylmethyl)FYrimidin-4- one
hydrochloride I -(N-(dimethylami nocarbonylmethyl)-N- (4-(4
-chlorophenyl)benzyl)aminc - carbonylmethyl)-2{4-fluorobenzyl)thio- 5-(I
-methyl-4-pyrazolylmethyl)- midin-4-one 1-(N-ethyl-N-(4{4-chlorophenyl)-
benzyl)aminocarbonylmethyl)-2-(4- fluorobenzyl)thio-5-(1-methyl- - PY IYI
YI)PYnmidin--one 1-(4-(4-chlorophenyl)benzylamin(>- carbonylmethyl}2
(4-fluorobe 1 thio- 5-(1-methyl-4-pyrazolylmethyl).  pyrimidin-4-one 1{N
(2-(diethylamino)ethyl)-N-(4{4- difluoromethoxyphenyl)benzyl)aminocar
bonylnwthyl)-2-(4-fluorobenzyl)thio-5- 



(I -methyl-4pyrazolylmethyi)pyriraiadin i 4-one hydrochloride 72 76 1 78 79
in t. A120  int. B71 Int. A44  Int. B71 Int. A54  Int. B71 Int. A92  Int.
B7I Int. A71  Int. B71 Int. A78  lot. B71 Int. A97  lnt. B71 I 55 22 October
2003 1-(4-(4-fluorophenyl)benzylamino-
carbony1methyl)-2-(4-fluorobenzyl)thio- 5-(1-methyl- 4-pyrazol yhnethyl)-
pyrimidin-4-one I-(N-methyl-N-(4{4fluorophenyl)- I
benzyI)aminocarbonyhnetityl).2-(4- fluorobenzyl)thio-5-(1-tnethyl.4-
pYrazolylmethyl)pyrimidin-4-one l-(N-methyl N-(4-(4-methoxyphenyl)-
benzyl)aminocaroonylmethyI)-2{4  fluorobenzyl)thic-5-(1-methyl-4-
pyrazolylmethyl)pyrimidin-4-one l -(N-(2-(diethylamino)ethyl)-N-(4(4
trifluoromethoxyphenyl)benzyl)aminocar
bony]methyl)-2-(4-fluorobenzyl)thio-5-
(1-methyl-4-pyrazolylmethyl)pyrimidin- 4-one hydrochloride
1-(N-(2hydmxyethyl) N-(4(4-trifluoro- 



rnethylphenyl)benzyl)aminocarbonyl- methyl)-2-(4-fluorobenzyl)thio-5-(1-
methyl-4-pyrazolylmethyl)pyrimidin-4- one
1-(N-(3-(dirnethylamino)propyl)-N44 .(4- trifluoromethylphenyI)benzyl)-
aminocarbonyhnethyl)-2-(4fluoro  benzyl)thio-5-(1-methyl4-pyrazolyl-
methyl)pyrimidin-4-one hydrochloride  l-(N-(4-methyl- l -piperazinocarbonyl
I methyl)-N-(4(4-trifluoromethylphenyl)- benxyl)aminocarbonylmethyI)-2-(4- i
fluorobenzyI)thio-5-(1methyl.-4 pyrazolyln ethyl)pyrimidin-4-one
hydrochloride 1-(N-(4-morpholir_ocarbonylmethyl)-N-
(4(4-trifluoromethylphenyl)benzyl)- aminocarbonylmethyl)-2-(4fluaro-
benzyl)thin-5-(1-methyl-4-pyrazolyl- methyl)pyrimidin-4-one Int. A52  Int.
B7I 56   aminacarbonylmethyl)-2-(4fluorc 81 1 Int. AI21  I Int. B71 83 F F j
fluorobenzyl)thio-5-(I-methyl-4 I methyl)aminocarbonylrnethyl}2{4 84 86 Int.
A99  Int. B71 Int. A101  Int B71 Int. A103  Int. B71 87 1 Int. A122 4 Int.
B71  



py 1ylmetbyl)pyr jdin-4-one 22 October 2003
1-(N-(dirnethylannocarbonylmcthyl)-N benzyl)thio-5-(I-methyl-4pyrazolyl- 1
meth 1 yrimidin-4-one l -(4-(4-trifluoromethylphenyl)benzyl aminocarbonylmed
yl)-2-(4fluoro- benzyl)thio-5-(1-riethyl--pyrazolyl- methyl)pyrimidin--one
1-(N-(2-(diethylaniino)ethyl)-N-{5-(4 chlorophenyl)pyrid-2-ylmethyl)rnino- j
carbonylmethyl)-2-(4fluorobenzyl)thio- 5-(I-methyl-pyrazolylmethyl)
pyrimidin-4-one hydrochloride  1-(N-(2-(dimethylamino)ethyl)-N-(5-(4
trifluoromethoxyphenyl)pyrid-2-yl  1-(N-{2-(diethylamino)ethyl)-N-(5 .
triflaoromethylphenyl)pyrid-2-ylmethyl)- aminocarbonylmethyl)-2-(4
fluorobenzyl)thio-5-(1-methyl-4- pyraoly thyl)pydmidin-4-one h +roochloride
1-(N-(2-(diethylam.ino)ethyl)-N-(2-(4  chlorophenyl)pyrid-5-yimethyl)amino-
carbonylmethyl)-2-(4fluorobenzyl)thio- 5-(1-methyl- .pyre olylmethyl)-
pyrirrudin-4-one hydrochloride { 1-(N-(2-hydroxyetb.yl)-N-(2-(4-chloro-
phenyl)pyrid-5-ylmethyl)aminocarbonyl- methyl)-2-(4fluorobenzyl)thio-5.(1-
methyl-4.pyrazolylmethyl)pyrimaidin4- one j
1-(2-(4-fluorophenyl)pyrid-5-ylmethyl aminocarbonylmethyl)-2-(4fluoro-
benzyl)thio-5-(1-methyl-4-pyrazolyl- methyl)pyrimidin-4-one
f4(4-mfluoromethylphenyl)benzyl) ( 88 Int. A64  int. B71 89 Int. A 100  Int.
B71 



9O 91 Int. A104  Int. B71 Lit. A123  Int. B71 Int. A66  Int. B71 Int. A63
Int. B71 bit. A3  Int. B89 57 22 October 2003 I
-(N-methyl-N-(2-(4-fluorophenyl)pyrid- 5-ylmcthyl)arainocarbonylmethyl>.2-(4
fluorobenzyl)tluo-5-(1-methyl-4 j pyrazolylmethyl)pyrimidin-4-one
1{N-(2-(dimethylamino)ethyI)-N-(2-(4  I
trifluoromethylphenyl)pyrid-5-ylmethyl) aminocarbonyhnethyl)-2-(4-
fluorobenzyl)thio-5-(l-methyl-4 pyr'azolylmethyl)py din-4 one  hydrochloride
1-(N-(2-(diethylamino)ethyl)-N{2-(4.  chlorophenyl)pyrimid-5-yhnethyl)-
aminocarbonylmethyl)-2-(4-fluoro- benzyl)thio-5-(I-methyl-4-pyrazolyl-
methyl)pyrimidin--one bitartrate 1-(5{4-chlorophenyl)tbien.2-yhnethyl-
amunocarbonylmethyl)-2{4-fluoro- benzyl)thio-5-(1-methyl-4pyrazolyl-
methyl)py in-4-one 1-(N-methyl-N-(5-(4-chlorophenyl)thien-
2-yhnethyl)aminocarbonylmethyl)-2-(4  fluorobenzyl)thio-5-(1-rncthyl-4
pyrazolylmethyl)pyrimidin-4-one  i{N-methyl-N-(5{4fluorophenyl)then-
2-ylmethyl)amiinocarbonyimethyl)-2-(4- fluorobenzyl)thio-5-(1methyl-4..
pyrazolylmethyl)pyrirnidin..4-one 



1-(N-(2-(diethylamino)ethyl)-N-(4-(4- chlorophenyl)benzyl)aminocarbonyl-
methyl) 2-beazylthio-5-(1-methyl-4- pyr'azolyhnethyl)pyrimidin-4-one
hydrochloride 1-(N-(3-(4-methyl- l -piperazino)propyl)-
N-(4-(4-chlorophenyl)benzyl)amino- carbonyimethyl)-2-(4-fluorobenzyl)thio-
5-(2-(4-morpholino)-5 pyrimidylmethyl)- py din-4-one bitartrate 58 22
October 2003 96Int. A45 1 -(N-methyl N-(4-(4tzifluoromethyl- Int. B 101
phenyl)benzyl)anunocarbonylmethyl)-2- (4fluorobenzyl)thio-5-(2-(4- ~
morpholino)-5-py dylmetleY1)- idin-4-one 97Int. A83
1-(N{3-(4-methyl-i-piperazino)pmpyl)- Int. B 102
N-(4-(4-chlorophenyl)benzyl)amino- 1 carbonylmetbyl)-2-(4fluorobenzyl)thio-
15{2-dimethylarnino-3 pyrimidylmethyl)- pyri:midin-4-one bitarrlate 9$Int.
A2 1-(N-methyl-N-(4{4-chlorophenyl)- Int. B 102 benzyl)aminocaibonylmethyl)
2-(4 fluorobenzyl)thin-5-(2-dimethylaraino-5- PynmidYlmethY1)pyrimidin-4-one
99Int. A45 1-(N-methyl-N-(4{4trifluoromethyl- (Int. B 102
phenyl)benzyl)aminocarbonylmethyl)-2- I (4-fluorobenzyl)thio-5-(2-dimethyl-
j amino-5-pyrimidylmethyl)pyrinddin-4- one 110Int. A73
1-(N-(2-(diethylamino)ethyl)-N-(4-(4 0Int. B103
trifluoromethylphenyl)benzyl)aminocarb
onylniethyl)-2-(2,6-dichloropyrid-4yi)- methylthio-5-(2-nmthoxy-5-pyrimidyl-
IJ ' ! methyl)pyrimidin-4-one bitararate 10Int. A45
1-(N-methyl-N-(4-(4trifluororrxthyl- 1int. B103 I F
phenyl)benzyl)aminocarbonylmethyl)-2- I
(2,6-dichloropyrid-4-yl)methylthio-5-(2-
methoxy-5-pyrirnidylmethyl)pyrimidin-4- one 10Int. AM I
1-(N-(Ethoxycarbonyimethyl)-N-(4-(4- 



Int. B71 trifluoromethylphenyl)benzyl)amino- 2`,~o
carbony[methyl)-2{4-fluorobenzyl)thio- " ~ I t 5-(1-methyl--pyrazolyl- meth
l 'midin--one 10Int. A2 1-(N-methyl-N-(4-(4-chlorophenyl)- 3Int. B90 F I I !
benzyl)aminocarbonylmethyl)-2-(3,4- difluorobenzyl)thio-5-(2-methoxy-5- 1
pynmidylmethyl)pyrimidin--one 110  16 Int. A45  Int. B90 Int. A10  Int. B
104 Int. A57  Int. B 104 1 10 Int. A60 9 Int. B104  11 Int. ASS 0 Int. B 104
11 Int. A59  1 I 1 Int. B 104 11 Int. A53  2 Int. B104  59 22 October 2003
1-(N-methyl-N-(4 (4-trifiuoromethyl- phenyl)benzyl)aminocarbonylrnethyl)-2 1
(3,4-difluorobenzyl)trio-5-(2-methoxy 5- pyrimidylmethyl)pyrimidin4.one  j
1-(N-methyl-N-(4 (4-cblorophenyl)-2 fluo obenzyl)arninocarbonylmeth l}2 y
(4-fluorobenzyl)thin-5{2-n thoxy-5- py dyl yl)pyrimidin-4-one  



11-(N-meth yl-N-(4-(4-trifluoromethyl_ phenyl)-2-fluorobenzyl)ami~nocarbon l
y  m ethyl)-2-(4-fluorobenzyl)thio-5-(2 F methoxy-5-pyrimidylmethyl)pydjn.
one  1-(N-nnethyl N-(4-(4 chlorophenyl}3 1
fluorobenzyl)aminocarbonylmethyl)-2 (4-fluorobenzyl)thio-5-(2-methoxy 5
pydylmethyl)pyrimidin-4-one I 1-(N-methyl-N-(4-(2-fluoro-4trifluoro-
methylphenyl)benzyl)aminocarbonyl I methyl)-2-(4-fluorobenzyl)thio-5-(2-
methoxy-5-pyrimidyln ethyl)pyriniidin.- one
1-(N-methyl-N-(4-(2,4-difluorophenyl)  benzyl)arninocarbonylmethyl)-2-(4 I
fluorobenzyl)tliio-5-(2-mcthoxy-5..  pyrimidyhnethyl)pyrimidin-4-ona
11-(N-methyl-N-(4(2-fluoro-4 chjoro- phenyl)benzyl)anninocarbonyhnethyl)-2-
(4-fluorobenzyl)thio-5-(2methoxy-5- pyrimidylmethyl)pyrimidin-4-one l-(N
methyl-N-(4-(3-chloro-4-fluoro- phenyl)benzyl)aminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5-(2-methoxy-5- pyrimidylmethyl)pyrimidin-4-one
I-(N-methyl-N-(4-(3-fluoro-4-chloro- phenyl)benzyl)aminocarbonylmethyl)-2 j
(4-fluorobenzyl)thio-5-(2-methoxy-5- pyrimidylmethyl)pyrinaidin--one I Int.
A3  lot. B 104 60 22 October 2003 1-(N-(2-(diethylamino)ethyl)-N{4(4  



chlorophenyl)benzyl)aminocarbonyl- methyl)-2-(4-fluorobenxyl)thio-5{2-
methoxy-5-pyrim4ylmethyI)pynmidin-4 ! one hydrochlori& Int. A61  Int. B 104
1-(N-(2-(dimethylamino)etbyl)-N-(4 (4- chlorophenyl)benzyl)aminocarbonyl-
methyl)-2{4fluorobenzyl)thio-5-(2 mcthoxy-5-pyrimidyimethyl)pyrimidin....
one hydrochloride 11 11 0 Int. A70  Int. B104 lnt. A51  Int. B 104 lnt. A50
Int. B 104 Int. A11  Int. B 104 1-(N-(2-hydroxyethyl)-N-(4 (4-ehloror
phenyl)benzyl)anninocarbonyhnethyl)-2- (4-fluoroben yl)thio-5-(2-methoxy-5 1
pyrimidyin ethyI)pyrimidin.-one 1-(N-(2-methoxyethyI)-N-(4.(4chloro-
phenyl)benzyl)aminocarbonylmtbyl)-2- (4-fluorobenzyl)thio-5-(2-methoxy-5-
pyrimidylmethyl)pyrimidin..4..one 1-(N-(dimethylaminocarbonylmethyl)-N-
(4-(4-chlorophenyl)benzyl)amino I carbonylmethyl)-2-(4-fluorobenzyl)thio-
5-(2-rniethoxy-5-pyrimidyhnethyi)- pyriniidin-4-one l
-(N-(ethoxycarbonylmethyI)-N{4.(4- chloropbenyl)benzyi)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5{2- methoxy-5-pyriin idylmethyl)pyrimidin.-
' one 1 1 {N-ethyl-N-(4-(4-chlorophenyl)- bcnzyl)aminocarbonylmethyl)-244- 



fluorobenzyl)t io-5-(2-methoxy 5- pyrimidylmethyl)pyrimtidin-4-one i
1-(4-(4-chlorophenyl)benzyln6o- I I carbonylmethyl)-2-(4-fluorobenzyl)thio-
5-(2-methoxy-5-pyrirnidylmethyl)- pyrimidin--one 1
{N-rmthyl-N-(4-(4-chlorophenyl)- benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-methoxy-5- pyrirnidylmcthyl)pyrimidin-4.one 12 Int.
A120  j 2 I int. B 104  12 Init. A44  3 Int. B 104  12 Int. A52 I~ 5 Int.
B104 12 I Int. A45  6 I Int. B 104 Int. A65  Int. B 104 61 22 October 2003
I-(4(4-fluorophenyl)benzylamino- I carbonylmethyl)-2-(4fluombenzyl)thio
5-(2-methoxy-5-pyrinjjdY diyI)- pyrimidin-4-one I; 1-(N-methyl-N-(4{
.fluorophenyl)- F benzyl)aminocarbonylmethyl)-2-(4
fluorobenzyl)thio-5-(2-methoxy-5- pyrimidylmethyl)pyrimidin-4-one
1-(N-(dimethylaminocarbonylmethyl).N (4-(4-trifluoromethylpbenyl)benzyi)-
aminocarbonylmerhyl)-2-(4-fluoro- benzyl)thio-5-(2-methoxy=5-pY dYl-
methyl)pyrimidin-4-one  1-(N methyl-N-(4(4-trifluoromethyl-
phenyl)benzyl)axninocarbonylmethyi)-2  (4-fluombenzyl)thio-5-(2-methoxy 5-
pyrimidylmethyl)pyrimidin-4one  I-(N-n thyl-N-(2-(3.4-dichlorophenyl)- 



pyrid-5 ylm thyI)aminocarbonylmethyl)-
2-(4-fluorobenzyl)thio-5-(2-methoxy-5- pyrimidylmethyI)pyrirridin4-one
1-(2-(4-chlorophenyl)pyrid5-ylmethyl)- aminocarbonylmethyl)-2-(4-fluoro-
benzyl)thio-5-(2-methoxy-5-pyrimidyl- n tyl)pyrimidin4-one '
1-(4-(4-chlorophenyl)benzylamino- carbonylmethyl)-2 (4-fluorobenzyl)thio-
5{2 trifluoromethyl-5-pyrimidylnethyl)- pyrimidin-4-one I
-(N-methyl-N-(4-(4-chl or ophenyi)- benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-5-(2-trifluoromethyl-5- 13Ynn-dYlmethY1)pyximidin-4-one
1-(N-(2-(diethylamino)ethyl)-N-(4-(4  trifluoromethylpheryl)benzyl)amino-
catbonylmethyl)-2-(4-fluorobenzyl)thio- 5-(4-chlorophenylmethyl)pyrimidin.-
Lone bitartrate 62 22 October 2003 13Int-
A45I-(N-methyl-N-(4-(4-trifluon3methyl- 3Int.
B94phenyl)benzyI)aminocarbonyhnethyl)-2-
(4-fluorobenzyl)thio-5-(4-chlomphenyl- methyl)pyrunidin-4-one 13Int.
A124I-(4-phenylbenzylaminocarbonyl- 4Int.
B73methyl)-2-(4-fluombenzyl)tMo-5{5- PYrimidylmethyl)pyrimidin-4-ane 13Int.
A671-(N-methyl-N-(4-phenylbenzyl)amino- 5Int.
B73carbonylmethyl)-2-(4fluorobenzyl)thio-
5-(5-pyrimidylmethyl)pyrimidin-4-one 13Int.
A7314N-(2-(diethylanzino)ethyl)-N-(4-0- I I I trifuoromethylphenyl)be I
aminocarb l 6Int. B93h l 2 4 fl 



-( ony met y )- - urnobenzyl)tbio-5- TT hen lmetl~ 1 (P Y Y )PYrimidin-4-ane
bitarbrate 1 13Int. A451-(N methyl-N-(4-(4-Wfluoromethyl- 7Int.
B93phenyl)benzyI)aminocarbonyhnethyl)-2-
(4-fluorobenzyl)thio-5-(phenylmethyl)- Ipyrumdm-4-one 13Int.
A731-(N-(2-(diethylamino)ethyl)-N-(4-4- 8Int.
B101chlorophenyl)benzyl)aminocarbonyl- methyl)-2-(4-fluomben yl)thio-5-(2-(4
holino morn )pyrimid-5-yhnethyl)- din-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: Ex. Precursor I StructureI Name
No.ra 140int. A155} I-(N-methyl-N-(4{4trifluoromethyl- int. B63If
phenyl)benzyi)aninocarbonylnteth I)- 2-(2-methylthiazol-4-yl)methylthio-5-
(2-methoxy-5-pynmidylxethyl)- 'din-4-oue 141Int.
A15S1-(N-methyl-N44-(4-trifluoromethyl- Int. B62I
e~phenyl)benzyl)aminocarbonylmethyl)- 1 2-(pyrid-3-yl)methylthio-5-(2-
methoxy-5-pyrimidyl- Imethyl)pyrimidin-4-one 63 22 October 2003 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: r Ex.
No.  150 



153 Precurso  rs Int. A90  Int. B71 Name
1-(N-(2-(I-piperazino)ethyl)-N-(4(4- chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4fluorobenzyl)thio-5( I - methyl-4-pyrazolylntethyl)pyrimidin- 4-
one. hydrochloride I-(N-(2-(cthylan no)ethyl)-N{4(4-
chlorophenyl)benzyl)aminocarbonyl- methyl)-2-(4-fluorobenzyl)thio-5-(1-
methyl-4-pyrazolylmethyI)pyrianidin-4- i one h drochloride
1-(N-(2-(tnethylamino)ethyl)-N-(4(4  chlorophenyl)benzyl)aminocarbonyl-
methyl)-2-(4-fluorobenzyl)thio-5-(I- methyl-4-pyrazolylmethyl)pyrimidin-4
one hydrochloride 1-(N-(3-(2-oxo-I piperaxino)propyl)-
N-(4-(4-chlorophenyl)benzyl)amino- carbonylmethyl)-2-(4
fluorobenzyl)thio-5-(I-methyl-4- pyrazolylmethyl)pyrirnidin-4one
hydrochloride 156 Int- A87  Int. B71 1-(N-(3-(methylamino)propyl)-N-(4{4
chlorophenyl)benzyl)arninocarbonyl i methyl)-2-(4-fluorobenzyl)thio-5-(1-
methyl-4pyra olylmethyl)pyrirnidin-4  I one hydrochloride
1-(N-(3-aaninopropyl)-N-(4-(4-chloro- phenyl)benzyl)aaninocarbonylmethyl)-
2-(4fluorobenzyl)thio-5-(I -methyl-4  pyrawlylyl)pyrimidin-4-one
hydrochloride 1-(N-(2-(ethylamino)ethyl)-N-(4-{4
trifluoromethylphennyl)benzyl)aminocar  bonylmethyl)-2-(4luorobenzyl)thio-5-



(l-methyl-pyrazolyl- meth 1 yrimidin-4one bitartrate 64 The following
Example was made by the method of Example 21: f No.  1157 I Precurs or Ex.
118 Structure Name 22 October 2003 1-(N-(earboxymethyl)-N{4-(4,hloro-
phonyl)benzyl)aminocarbonylmethyl}2 (4fluorobenzyl)thio-5-(2-methoxy_5.
PYrimdylMthYI)PY din-4-one, sodium  salt 65 22 October 2003 Biological Data
1. Screen for Lp-PLA2 inhibition. 5 Enzyme activity was determined by
measuring the rate of turnover of the artificial substrate (A) at 37  C in
50 mM HEPES (N 2-hydroxyethylpiperazine-M-2-ethanesulphonic acid) buffer
containing 150  mM NaCI, pH 7.4. r- O(CH2)9CH3  D  L-OP O(CH,,)2NMe3 10 (A)
Assays were performed in 96 well titre plates. Recombinant Lp PLA2 was
purified to homogeneity from baculovirus infected Sf9 cells, using a zinc
chelating column, blue sepharose affinity chromatography and an anion
exchange column. Following  15 purification and ultrafiltration, the enzyme
was stored at 6 mg/ml at 4C. Assay plates of compound or vehicle plus buffer
were set up using automated robotics to a volume of 170 L The reaction was
initiated by the addition of 20l of I Ox substrate (A) to give a final
substrate concentration of 20 pM  and 10 l of diluted enzyme to a final 0.2
nM LpPLA2. 20 The reaction was followed at 405 am 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 25 The compounds
described in the Examples were tested as described above and had IC50 values
in the  range 0.001 to 0.00005 M. 



22 October 2003 -66 Claims: 1.
1-(N-(2-(diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)-
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(l
-methyl-4-pyrazolylmethyl)pyrimidin- 5 4-one 0 N \ CF3 5 N  Et2N" or a
pharmaceutically acceptable salt thereof. 2.
1-(N-(2-(diethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl) 10
aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)py
rimidin- 4-one 0  11 I I N-- CF3 Et2N/ v 3. A pharmaceutical composition for
treating atherosclerosis comprising an effective  15 amount of a compound as
defined in claim 1 or 2 as an active ingredient and a  pharmaceutically
acceptable carrier. 4. A pharmaceutical composition for treating a disease
state associated with activity 22 October 2003 -67 of the enzyme Lp-PLA2
comprising a therapeutically effective amount of a compound of  claim 1 or 2
as an active ingredient and a pharmaceutically acceptable carrier. 5. A
pharmaceutical composition for treating atherosclerosis comprising an
effective  5 amount of a compound of claim I or 2 and a statin as active
ingredients and a  pharmaceutically acceptable carrier. 6. A process for
preparing a compound of claim 1 which process comprises: 10 (a) reacting a
compound of formula (II): 0 I I ' N N/  N I Hz  COOM 



with a compound of formula (III): CF3 Et2N/ under amide forming conditions;
or 15 (b) reacting a compound of formula (IV): N-- (IV) -68 with a compound
of formula (V): L1 C F3 N  EI2N' (V) in which L' is a leaving group such as
halogen; in the presence of a base such as a secondary or tertiary amine, in
an inert solvent; or  5 (c) reacting a compound of formula (Vl): 0 HN N  S N
N with a compound of formula (VII): (VII) CF3 in which L' is as hereinbefore
defined, 10 in the presence of a base such as a secondary or tertiary amine,
in an inert solvent. 7. Use of a compound according to claim 1 or claim 2 in
the manufacture of a  medicament for treating a disease state associated
with activity of the enzyme Lp-PLA2. 15 8. Use of a compound according to
claim 7 wherein the disease state is  atherosclerosis. 




