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PYRIMIDINONE COMPOUNDS 

The present invention relates to certain novel pyrimidinone compounds, processes for their preparation, 
intermediates useful in their preparation, pharmaceutical compositions containing them and their use in 

5 therapy, in particular in the treatment of atherosclerosis. 

WO 95/00649 (SmitbKline Beecham pie) describe the phospholipase A2 enzyme Lipoprotein 
Associated Pbospbolipase A2 (Lp-PLA2), the sequence, isolation and purification thereof, isolated 
nucleic acids encoding the enzyme. and recombinant host cells transfonned with DNA encoding the 

10 enzyme. Suggested tbempeutic uses for inhibitors of the enzyme included atherosclerosis, diabetes, 
:thewnatoid arthritis. stroke. myocardial infarction. reperfusion injury and acute and chronic 
in:flammlttion. A subsequent publication from the same group further describes this enzyme (Tew D et 
alf. Arteric>scler Thromb Vas Biol 1996: 16;591-9) wherein it is referred to as LDL-PLA2. A later patent 
application(WO 95/09921, Icos Cw.poration) and a related publication in Nature (Tj;;elker et al. vol 

15 374~ 6 April 1995, 549) describe the enzyme PAP-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 lysophosphatidyJcholine. during the conversion of low density lipoprotein (LDL) to its oxidised fonn. 

The enzyme is known to hydrolyse the sn-2 ester of the oxidised phospbatidylcholine to give 
lysophosphatidylcholine and an oxidatively modified fatty acid. Both products of Lp-PLA2 action are 
biologically active with lysophosphatidylcholine, a component of oxidised LDL. known to be a potent 
chemoattraetant 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 

30 

-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 fonnation of 
lysophosphatidylcholine and oxidised free fatty aeids) and so be useful in the trcab:nent of 

atherosclerosis. 

The'inc~t~'.S&tflysapbosphatidylcholine content of oxidatively modified LDL is also thought to be 

~sibletf6rthe endothelial dysfunction observed in patients with atherosclerosis. Inhibitors ofLp­
PLA2 4~1\hherefore prove beneficial in the treatinent of this phenomenon. An Lp-PLA2 inhibitor 
could aiso find utility in other disease stateS that exhibit endothelial dysfunction including diabetes, 

35 hypertension. angina pectoris and after ischlieinia and reperfusion. 

40 

In addition, Lp-PLA2 inhibitors may also have a general application in any disorder that involves 

activated m6nocytes, macrophages or lymphocytes. as all of these cell types express Lp-PLA.2• 

Examples of such disorders include psoriasis. 

Furtbermore,'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 
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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 Psychophannacology Bulletin, 31, 159-165, 

1995). 

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 inter alia various 

series of 4-thionyl/sulfinyl/sulfonyl 87.Ctidinone compounds which are inhibitors of the enzyme Lp­

PLA2. These are irreversible, acylating inhibitors (Tew et al, Biochemistry, 37, 10087, 1998). 

Patent applications WO 99124420 and WO 00/10980 (SmithKline Beecham pie, 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.:.s. 

20 

25 

30 

A further class of pyrimidone compounds has now been identified which are inlu"bitors of the enzyme 

Lp-PLA2. 

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

(I) 

in which: 
R 1 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~t-18~1, C(t-18)alkoxy, Cct-18)alkylthio, arylCo­
lB)alkoxy, hydroxy, halogen, CN, COR '· carboxy, COOR6, CONR9R10, NR6coR7. SQiNR9RlO, 

NR6SQiR7, NR9R10, mono to perfluoro-C(l-4)8llcYl and mono to perfluoro-C(l-4)alkoxy. or, as a 

single substituent, optionally in combination with a further substituent as hereinbefore defined, 

CH2COOH or a salt thereof. CH2COOR8, CH2CONR9R10, CH2CN, (CH2.)mNR.9R10, (CH2.)m0H or 

(CH2)mOR6 where mis an integer from 1 to 3; 
R2 is an aryl or heteroaryl group. optionally substituted by 1, 2, 3 or 4 substituents which may 

be the same or different selected from C~t-l8)alkyl, C(l-18)alkoxy. C(l-18)alk:ylthio, arylC(l-
18)alkoxy, hydroxy, halogen. CN, COR , carboxy, COOR6, CONR9R10, NR6coR7, so2NR9Rl0, 

NR6SQiR7, NR9Rl0, mono to perfluoro-C(t-4)alkyl, mono to perfluoro-C(l-4)alkoxy, and 

arylC( 1-4)1llkYl; 
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R3 is hydrogen orC(1-4)alkyl which may be unsubstituted or substituted by hydroxy, OR6, 
COR6, carboxy, COOR6, CONR9Jll0, NR9R10, mono- or di-(hydroxyC(l..6)alkYl)amino or 

N-bydto~t-6)alkyl-N-C(l-6)alkyl amino; 
·R4-·is an aryl or a heteroaryl ring optionally substituted by 1, 2, 3 or4 substituents which may 

be the fatttfor different selected from C(l-i8)alkyl, C(l-1 ralkoxy, C(l-l 8)alkylthio, arylC(l­
t8)a1koxy. hydroxy. halogen, CN, COR6, carboxy, COOR , CONR9R10, NR6cOR7, S02NR9alO, 

NR6SOzR7, NR9Rl0, mono to perfluoro-C(t-4yillc:Yl and mono to perfluoro-C(t-4)alkoxy; 
RS is an aryl ring which is further optionally substituted by 1, 2, 3 or 4 substituents which may 

be the ~or different selected from Co-_1s~l, C(l-18)alkoxy, C(l-18)alkylthio, arylC(l­
JSjldkoxy;bydroxy, halogen, CN, COR6, carbOxy, COOR~ CONR9R 10, NR6coR7, SO:zNR9itl0, 
NR.6S02R7;NR9Jt10, mono to perftuoro-C(1-4jalkyl and mono to perl1uoro-C(1-4)alkoxy; 

R6 and R 7 are independently hydrogen or C(I-20)alkyl, fat instance C(l-4)alkyl (e.g. methyl or 
ethyl); 

RS is C(t ~ or a phannaceutically acceptable in vivo hydrolysable ester group; 
R9"1ihd R l which may be the SaJtiC ot ltifferent is each selected from hydrogen, Cct-12)alkyl, 

CH2R 11, CHR 12.cO:zH or a salt thereof, or R9 and R 10 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 
hef*O'atottis ·selected from oxygen, nitrogen and sulphur. and optionally substituted by one or two 

substituents selected from hydroxy. oxo, C( 1-4)alkyl. Cc l-4)alkylCO, aryl, e.g. phenyl, or aralkyl, e.g 

benzyl. for instance morpholine or piperazine; 

'R Uts ·cooH or a saJt thereof. COORS, CONR6R7, CN, CH20H or CH20R6; 
R1:2 is an alnino acid side chain mch as CH20H from serine; 
n is an integer from 1 to 4, preferably 1 or 3; 
-x·is'O or S; and 

ZisCR13R_l4where R13 and R14 are each hydrogen orC(l-4)alk:yl. orR13 andR14together 

with the intervening carbon atom fonn 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 RI when a beteroaryl group include a 5- or 6- membered, monocyclic 
heteroaryl group comprising 1 or 2 nitrogen heteroatoms. 

35 Preferably, R.l is pyrimidyl optionally substituted by l or 2 substituents preferably selected from oxo, 
arylC(l-4)alkyl (e.g. benzyl), C(l-6)a1kyl (e.g. methyl or ethyl), C(3-6)cycloalkyl, hydroxy, 

Cc14)alkoxy (e.g. methoxy}, carboxyC(l..6)alkyl, C(t-6)alkYlcarboxyC(1-6)alkyl, di­
C(l-6)allcylamino, and morpholino; or pyrazolyl optionalJy substituted by C(t..6)alkyl (e.g. methyl or 

ethyl). 

40 
Preferably, ZR.1 is pyrimid-5-ylmethyl optionally substituted by 2-methoxy. 2-trifluoromethyl, 2-(4-
morpholino) or 2-dimethylamino; 2-oxo-pyrimid-5-ylmethyl or 1-methyl-4-pyrazolylmethyl. 
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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 4-fluorobenzylthio. 

10 Representative examples ofR3 include hydrogen; and methyl, ethyl and propyl, optionally substitmed 
by amino, C(l-3)alkylamino, di C(l-3)alkyl amino, hydroxyC(l-3)alkylamino, hydroxy, C(l-3)alkoxy, 
carboxy. C(l-3)alkylcarboxy, and beterocycyl 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; thiopbene; pyridine; 
and pyrimidine. 

20 

Representative examples of R5 include phenyl optionalJy substituted by halogen, trifluoromethyl, or 
trifluoromethoxy, preferably at the 4-position. 

Preferably, R4 and R5 to~r fonn a 4-(phenyl)pbenyl 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 vivo hydrolysable ester groups for 
RS include: 

-CH(Ra)O.CO.Rh; 
30 -Cff(R8)Q.CO.ORC; 

-CH(R8)CO.NReRf 
-RdmteRf; 

-CH20R8; 
CH2 Rh 

"'19 
o'(o 

0 
35 CH(Ra)O.CO.C6'14YlcoCH(Ri)NH2; and 

0 -CHz0 ,.Rb 

) 0 

in which: 

4 
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Ra is hydrogen. (C1-6)alkyl, in particular methyl. (C31)cycloa1kyl, or phenyl, each of which may be 
optionally $\lbstituted; 
Rb is (C1-t;)alkyl. (C1-6)alkoxy(C1-6)alkyl, phenyl. benzyl. (C31)cycloalkyl, 
(C1·6)alkyl(C3-'7 )cycloalkyl, 1-amino(C 1-6)alkyl, or 1-(C 1-6alky1)amino(C 1-6)alkyl, each of which 

5 may be" optionally snbstituted; or 
Ra and Rh together form a 1,2.-phenylene group optional1y substituted by one or two methoxy groups; 
Re is (C1-6)alkyl. (C3-'7)cycloalkyl, (C1-6)alkyl(C3-'7)cycloalkyl; 
Rd is (01~)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 iwith e.g. hydroxy: 
RB is (C1-6)alkyl; 
Rh is hydrogen, (C1-6)alkyl or phenyl; 
Ri is hydrogen or phenyl optionally substituted by up to three groups selected from halogen, 

(C1-~8Jlfyl. or (C1-6)alkoxy; 
15 and 

yl is oxygen or NH; 

for instance: 
(a) acyloxyalkyl groups such as acetoxymethyl, isobutyryloxymethyl. pivaloyloxymethyl, 
benzoyloxyi'Jlethyl, a-acetoxyetbyl. a-pivaloyloxyethyl, 1-(cyclobexylcarbonyloxy)ethyl, 

20 (1-aminoethyl)carbonyloxymethyl, 2-methoxyprop-2-ylcarbonyloxymethyl, phenylcarbonyloxymethyJ 
and 4-raetb6XYJ>henyl-carbonyloxymethyl; 
(b) alkOXyleycloaJkoxycarbonyloxyilJkyl groups, such as ethoxycarbonyloxymetbyl. t­
butyl<>xycar&onyloxymethyl, cyc1ohexyloxycarbonyloxymethyl, 1-
metbylcyclohexyloxycarbonyloxymethyJ and a-ethoxycarbonyloxyethyl; 

25 (c) dialkylam.inoalkyl, especially di-loweralkylamino alkyl groups such as dimethylaminomethyl, 
di.metbYl~oetbyl. diethylaminometbyJ or diethylaminoethyl; 
(d) acetamido groups such as N,N-dimethyJaminocarbonylmethyl. N,N-(2-
hydroxyethyl)aminocarbonyJmethyJ; 
(e) lactone groups such as phthalidyl and dimethoxyphthaJidyl; 

30 (f) (S..mettiyl.;.2-oxo-1,:3-dioxolen-4-yl)methyl; and 
(g) (2-methoxycarbonyl-E-but-2-en-yl)methyl. 

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

35 (2-methoxycarbonyl-E-but-2-en-yl)methyl, isobutyrytoxymetbyl, 2-methoxyprop-2-
ylcarbonyloxymethyl, phenylcarbonyloxymethyt, 4-methoxypbenyl-carbonyloxymethyl, t­
butyloxycarbonyloxymethyl, cyclobexyloxy-carbonyloxymethyl, 1-
:methylcyclohexyloxycilrbonyloxymetbyl, N,N-dimethylaminocarbonylmethyl, and (S-metbyl-2-oxo-
1,3-dioxolen-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. Pbannaceutically acceptable salts 

5 
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include those described by Berge, Bighley, and Monkhouse, J. Pharm. Sci., 1977, 66, 1-19. Such salts 

may be fanned from inorganic and organic acids. Representative examples thereof include maleic, 

fumaric, benzoic, ascorbic, pamoic, succinic, bismethylenesalicylic, methanesulfonic, p­

toluenesulfonic, ethanedisulfonic, acetic, propionic, tanaric, salicylic, citric, gluconic, aspartic, stearic, 

5 palmitic, 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 fonn salts, in particular pharmaceutically 

10 acceptable salts. Phannaceutically acceptable salts include those described by Berge, Bighley, and 

Monkhouse, J. Phann. Sci., 1977, 66, 1-19. Preferred salts include aJkali 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. 

20 

25 

When used herein, the tenn "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 napbthyl. 

When used herein, the tenn "beteroaryl" refers to a mono- or bicyclic heteroaromatic ring system 

comprising up to four, preferably 1 or 2, heteroatoms each selected from oxygen, nitrogen and sulphur. 

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

may include a carbocyclic ring. 

When used herein, the tenns "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)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-S-(1-

methylpyrazol-4-ylmethyl)pyrimidin-4-one; 

1-(N-Methyl-N-(4-( 4-tritluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(l­

methylpyrazol-4-ylmethyl)pyrimidin-4-one; 

1-(N-(2-Dimethylaminoethyl)-N-( 4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluoro-

35 benzyl)thio-5-( 1-methylpyrazol-4-ylmethyl)pyrimidin-4-one; 

1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-(4-

morpholino)pyrimid-5-ylmethyl)pyrimidin-4-one; 

1-(N-(2-(dimethylamino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-

fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one; 

40 1-(N-(2-(dicthylamino)ethyJ)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-

fluorobenzyl)thio-5-( 1-methyl-4-pyrazolylmethyl)pyrimidin-4-one; 

1-(N-(2-(diethylamino)ethyl)-N-(2-(4-trifluoromcthylphenyl)pyrid~S-ylmethyl)aminocarbonylmethyl)-

2-(4-fluorobenzyl)thio-5-(l-methyl-4-pyrazolylmethy])pyrimidin-4-one; 

6 
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1-(N-(2-(l-Piperidino)ethyl)-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-

fluorobenzyl)thio-S..(l-methyl-4-pyrazolylmethyl)pyrimidin-4-one bitartrate; 

l-(N-(Carboxymethyl)-N-( 4-( 4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-

tluorobenzyl)thio-5-(l-methyl-4-pyrazolylmethyl)pyrimidin-4-one sodium salt; and 

5 1-(N-(i..(diethylamino )ethyl)-N-( 4-(4-trifluoromethylphenyl)benzyl)aminocarbonyJmetbyl)-2-(4-

fluorobenzyl)thio-5-(l-methyl-4-pyrazolylmethyl)pyrimidin-4-one or a phannaceutically acceptable salt 

thereof, including the hydrochloride, bitanrate, citrate and tosylate salts. 

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

10 use in pharmaceutical compositions, it will be understood that they are each provided in substantially 

pme 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 (1) 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 fonn is preferred as for the coq>00nds of fonnula (1). Preferably, whenever 

possible. the compounds of the present invention are obtained in crystalline fonn. 

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 

fonned. 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 ciystaUine products. This invention includes within its scope all polymorphic fonns of the 

compounds of fonnula (1). 

Compound_s of the present invention are inhibitl!rs of the enzyme lipoprotein associated phospholipase 

Al (Lp-J>LAV 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 fommla (I) 

for use in therapy. 

The compounds of formula (I) are inhibitors of lysophosphatidylcholine production by Lp-PLA2 and 

may therefore also have a general application in ~y disorder that involves endothelial dysfunction, for 

35 example atherosclerosis, diabetes, hypertension, angina pectoris and after ischaemia and reperfusion. 

In addition, compounds of formula (I) may have a general application in any disorder that involves lipid 

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 AlzheimerB Disease, myocardial infarction. reperfusion injury, sepsis, 

40 and acute and chronic inflammation. Further such conditions include various neuropsychiatric 

disorders such as schizophrenia (see Psychopbarmacology Bulletin, 31, 159-165, 1995). 
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Further applications include any disorder that involves activated monocytes, inacrophages 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 eneyme. The disease state may be 
associated with the increased involvement of monocytes, macrophages or lymphocytes; with the 
formation of lysophosphatidylcholine and oxidised free fatty acids; with lipid oxidation in conjunction 
with Lp PLA2 activity; or with endothelial dysfunction. 

10 
Coinpounds of the present invention may also be of use in treating the above mentioned disease states 
in combination with an anti-hyperJipidaemic, anti~erosclerotic, anti-diabetic, anti-anginal, anti­
inflammatory, or anti-hypertension agent or an agent for lowering Lp(a). Examples of the above 
include cholesterol synthe$is inhi~tors such as statins, anti-oxidants such as probucol, insulin 

15 sensitisers, calcium channel antagonists, and anti-inflanunatory drugs such as NSAIDs. Examples of 
agents for lowering Lp(a) include the aminophosphonatcs described in WO 97/02037, WO 98/28310, 
WO 98128311 and WO 98/28312 (Symphar SA and SmlthK.line Beecham). 

A preferred combination the.rapy 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 S-4522, Astra Z.eneca). 
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 G1262570 (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 phannaceutically acceptable 

35 carrier. 

Suitable phannaceuticaJ compositions include those which are adapted for oral or parenteral 

administration or as a suppository. 

40 Suitable phannaceutical compositions include those which are adapted for oral or parenteral 
administration or as a suppository. Compounds of formula (I) which are active when given orally can 
be formulated as liquids, for example syrups, suspensions or emulsions, tablets, capsules and lozenges. 
A liquid formulation will generally consist of a suspension or solution of the compound or 
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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 prepking solid fommlations. 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 bard gelatin capsule; 
alternatively, a dispersion or suspension can be prepared using any suitable pharmaceutical carrier(s), 
for example aqueous gu~ ceJiuloses, silicates or oils and the dispersion or suspension then filled into 

10 a soft gelatin capsule. Typical parenteral compo8itions consist of a solution or suspension of the 
compound of fommla (1) 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 Jyophilised and then reconstituted with a suitable solvent just prior to administration. A 

-typ~cal suppository fonnulation comprises a compound of fonnula (I) which is active when 
15 adlnini~tered in this way. with a binding and/or tUbricating agent such as polymeric glycols. gelatins or 

cocoa butter or other low melting vegetable or synthetic waxes or fats. 

Pleferably the composition is in unit dose fonn such as a tablet or capsule. Each dosage unit for oral 
administration contains preferably from 1 to 500 q (and for parenteral administration contains 

20 preferably from 0.1 to 25 mg) of a compound of the formula (1). The daily dosage regimen for an adult 

patient may be, for example, an oral dose of between 1 mg and 1000 mg, preferably between 1 mg and 
500 mg, or an intravenous. subcutaneous. or intramuscular dose of between 0.1 mg and 100 mg, 
preferably between 0.1 mg and 2S mg. of the compound of the fommla (1), the compound being 
administered 1 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. 

30 

35 

A compound of fonnula (1) may be prepared by a number of processes which include: 

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

in which X, Y, Z, Rl and R2 are as hereinbefore defined, 
with a compound of fonnula (Ill): 

in which R3. R4 and R5 are as bereinbefore defined~ under amide fonning conditions; 
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(b) reacting a compound of formula (IV): 

5 in which X. z. R 1 and R2 are as hereinbefore defined, 

with a compound of fonnula (V): 

PCT/EPOOI03727 

(IV} 

(V) 
10 in which n, R3, R4 and RS are as hereinbefore defined, and Ll is a leaving group such as halogen, for 

instance bromo or iodo, 
in the presence of a base such as a secondary or tertiary amin~ for instance di-iso-propylethylamme, in 
an inert solvent such as dichloromethane; 

15 (c) when Xis S, reacting a compound of formula (VI): 

(VI) 
in which n, z. Rl, R3, R4 and RS are as hereinbefore defined, 

20 with a compound of fonnula (VD): 

(VIl) 
in which R2 and Lt 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 Xis 0, reacting a compound of formula (VIIl): 

10 
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in which n, z. R 1, R3. R4 and RS are as hereinbefore defined, and L2 is a leaving group such as 

halogen or aikylthio, for instance methylthio, 
5 with a compound of formula (IX): 

in which R2 is as hereinbefore defmed, 
10 in the presence of a base such as 4-dimethylaminopyridine, in an inert solvent such as pyridine. 

(VllI) 

(IX) 

Compounds of fonnulae (D). (IV), (VI) and (VJll) for use in the above processes may be prepared by 

processes illustrated in the following scheme I: 

11 
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in which: 

SCN-CO-C-Z-R1 

II 
CH 

CHp' (XIII) 

cico-c-z-R' 
II 

1
cH 

CHp (XVI) 

L3 is a C(l-6)allcyl group. for instance methyl; 

fd) 

Scheme I 

R 15 is a C(l-~alkyl group, for instance methyl, ethyl, or t-butyl, and 

Ll, L2, Rl, R , R3, R4, RS, n, X and z are as hereinbefore defined. 

With reference to Scheme I: 

(c) 

PCT/EP00/03727 

0 

lYR, 
s ~ 

<yHz>n (XI) 

COOR16 

oof~ 
SCN-~f-Z-R' 

CH 
CHp' (XDI) 

fe) 

~ 

10 Amide forming conditions for step (a) are well known in the art. Preferably, the acid of formula (Il) is 

reacted with the amine of formula (Ill) in an inert solvent, such as dichloromethane, at ambient 

temperature and in the presence of an activating agent such as as 1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide plus hydroxybeniotriazole. 

12 
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Allcylation 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, 
fonning an intennediate ester which is converted to the acid of formula (Il) by hydrolysis, for instance 
uSing aqueous sodium hydroxide in a solvent such as dioxan or by alternative deprotection. for instance 

S using trifluoracetic acid in a solvent such as dichloromethane. 

Conditions for step (c} include under tbioether forming conditions. Advantageously. the reaction is 
caaied out in the presence of a base such as sodium ethoxide or potassium carbonate, preferably in a 
solvent .such as ethanol or dimethyl formamide, or a secondary or tertiary amine base such as di-

10 isopropyJethyl amine. in solvent such as dichloromethane. 

Jn step {d), a compound of fonnula (XVII) is reacted with thiourea, in the presence of sodium ethoxide 
• • I • 

(preferably generated in situ from sodium and ethanol). 

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

Jn step (f), a C:ompound of fonnula (IV) is reacted with a compound of formula (V) in the presence of a 
biUe" imch as a secondary or iertiary amine. for hiitance di-isopropylethylamine. in an inert solvent such 

20 as dichlo~thane 

2S 

Jn step {g), a compound of formula (XDI) is reacted with a compound of fonnula (XIV) in a solvent 
such as dimethylfonnamide to fonn an intermediate thiourea, which is then treated with a base such as 
sodium methoxide. 

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

Jn step (i), a compound of formula (XVII) is reacted with a methylating agent such as dimethyl sulphate 
30 in the presen~ of a base such as potassium carbonate. followed by hydrolysis of the intennediate ester 

in conventimUd manner e.g. by basic hydrolysis using sodium hydroxide to give the corresponding 
carbOxylic acid which may then be converte<I into the acyl chloride. for instance by treatment with 
oxalyl chloride. 

35 Jn step (j), a catalyst such as 4-dimethylammopyridine, and in a solvent such as pyridine are used. 

40 

Jn step (k). a compound of fommla (XDl) is reacted with a compound of fonnula (XV) in a solvent such 
as dimethylfonnamide to fonn an intennediate thiourea, which is then treated with a base such as 
sodium methoxide. 

The Piesent lli:vention will now be illustrated by the following examples. 
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Examples 

The structure and purity of the intennediates and examples was conf'umed by lH.;.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-formylbenz.eneboronic acid (2.50g, 2 equiv). 4-Cbloroiodobenzene (1.98g, l equiv), 

tetralcis(triphenylphosphine)palladium(O) (0.SOg, O.OS equiv), aqueous sodium carbonate (18ml. 2M 

solution, 2 equiv) and dimethoxyethane (50ml) was stirred at reflux under argon overnight, then cooled 

10 and diluted with ethyl acetate. The mixture was filtered as necelsary to remc>ve 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-Cblorobenzeneboronic acid (19.4g, 1 equiv), 4-bromobenzaldebyde (22.9g, 1 equiv), 

15 pallad:ium(Il) acetate (1.4g. 0.05 equiv} aqueous sodium carbonate (30.3 ~in 144ml solution, 2 equiv) 

and dimethoxyethane (500ml} was stirred at reflux under argon for 2.5h, Ulen evaporated to low volume 

and diluted with clich1oromethaiie. Workup continued as in (a) above to give identical material (2S.2g.. 

94%). 1H-NMR (CDCl3) 3 IO.OS (lH, s), 7.96 (211. d), 7.73 (2H,d), 7.57 (2H, d), 7.46 (2H. d); MS 

(AP+) found (M+l) = 211, C1:Vf935CJO requires 216. 

20 Intermediate A2 - N·Methyl-4-(4-cblorophenyl)benzylamine 

A mixture of Intennediate Al (3.Sg, 1 equiv), methylamine (32.3ml of a 2M solution in THF, 4 equiv) 

and anhydrous magnesium sulphate (4.47g, 2 equiv) was stirred at room teperature for 16h, then 

filtered, the solid washed thoroughly with ethyl acetate, and the combined filtrates evaporated to a 

25 white solid (3.7g). This imine intermediate was suspended in ethanol (IOOml), cooled in ice and 

sodium borohychide (0.61g, 1 equiv) added portionwise. The ice bath was removed, and the mixture 

stined for 45min at room temperature then at 50°C for lb. 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). 1H-NMR.(CDC13) 8 7.51 (4H, d), 7.40 (4H, d), 3.79 (2H, s), 

30 2.48 (311. s); MS (APCI+) found (M+l) = 232, C14H1i5CIN requires 231. . 

Jntennediate A3 - N-(2-Diethylaminoetbyl)-4-( 4-chlorophenyl)benzylamine 

A mixture of Intennediate Al (55.0g), N,N-diethylethylenediamine (35.6ml), 4A molecular sieve (37g), 

and clichlorometbane (1 lOOml) 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 imine was reduced with sodium borohydride 
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(8.7g) in ethanol (850ml) as described for Intermediate A2, yielding the title compound as a yellow oil 
(72.7g). lH-NMR (CDa3) ~ 1.70 (2H, t), 2.22 (6H, s), 2.33 (2H, t), 2.69 (2H, br. m). 3.83 (2H, s), 
7.37-7.43 (4H, m), 7.52-7.56 (4H, m). 

Intermediate A4 - 4-(4-Chlorophenyl)benzyl alcohol 

~ 
A mixture of Intermediate Al (1.73g, 1 equiv). sodium borohydride (0.3g. l equiv) and ethanol (20ml) 
was stim:d until a clear solution was obtained; a gentle exotherm was observed. The temperature was 

raised to 50°C and stining 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). lH-NMR (CDC13) 31.73 {lH,t), 4.74 (2H, d). 7:2-7.6 (SH, m),. 

Intermediate A5 - N-(4-(4-Cblorophenyl)benzyl)phtbalimide 

Jntennedia~ A4 (l.62g, 1 equiv), phthalimide (l.42g, 1.3 equiv) and triphenylphosphine (2.53g, l.3 
equ~) weie dissolved in dry THF (50ml), the solution was cooled in ice, and diethyl azodicarboxylate 

15 (1S2mi, 1.3 equiv) was added slowly wjth stirring. The yellow solution was stirred for 16h at room 
te~, then the solvent was evaporated .. Chromatography (silica. 1:1 dichloromethane/pet. ether) 
and umHation with ether gave the desired product (2.03g, 79% ). 1 H-NMR (COC13) 3 4.89 (2H, s), 
7.36-7.SO (8H,m). 7.69-7.74 (2H, m), 7.82-7.89 (2H, m). 

20 

25 

Intermediate A6 - 4-(4-Cblorophenyl)benzylamine 

~ 
A niixl1lre dfintermediate AS (1.98g. 1 equiv) and hydrazine hydrate (0.55ml, 2 equiv) in ethanol 
(40ml) wadieated at reflux for 2h. then the solvent was evaporated. The residue was shaken with 
dichlor0.nietb1lne and O.SM aqueous sodium hydroxide. the aqueous layer .re-extracted with 
dicbJ~ aild the combined organic extracts purified by chromatography (silica, 1-3% 
:melhanollc ammonia in dichJoromethane). Prodtict ftactions were evaporated to a white solid (0.53g, 
43%). 1H-NMR (CDCJ3) a 3.92 (2H. s), 7.28-7.41 (4H, m). 7.49-7.54 (4H, m). 

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

Bromoacetyl bromide (0.123ml, 1.1 equiv) was added to a well-stitTed mixture of Intermediate A2 
30 (0.3g. 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 Jayer dried and 
evaporated. Chromatography (silica, 3:1 hexane/ethyl acetate) gave the desired product as an oil 
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(0.37g). 1H-NMR (CDC13) 3 7.38-7.68 (SH, m), 4.77 (2H; s). 4.07 (2H, s), 3.24 (3H. s); MS (APCI+) 
found (M+l) = 352, c16ff1s~r5CJNO requires 351. 

Intermediate AB - 5-Hydrox:ymethyl-2-(4-0uorophenyl)pyridine 

5 A solution of Intermediate A23 (4.63g) in dry dichloromethane (lOOml) was cooled to -78°C under 
argon, then DIBAL-H (26.7ml, I.SM solution in toluene) was added dropwise over 20min. Stirring was 
continued for 40min at -78°C, then 2M hydrochloric acid (52ml) was added dropwise over 15min. The 
solution was allowed to warm slowly to room temperature, then.the organic layer was separated, 
washed with water, dried and evaporated. Chromatography (silica, 1:1 ethyl acetate/hexane) gave the 

10 product as a white solid (3.03g, 75%). ln-NMR (CDCIJ) S (lH, d), 7.98 (2H, m), 7.77 (lH, m), 7.68 
(lH, d), 7.15 (2H, t), 4.77 (2H, d), 1.802 (1H, t); MS(APCI+) found (M+l)=204, C12H1()FNO requires 
203. 

Intermediate A9 - 5-Fonnyl-2-(4-fluorophenyl)pyridine 

15 Activated manganese dioxide (3.19g) was added to a solution ofintennediate A8 (0.75g) ·m 
dichloromethane (SOml) and stirred at ro0m temperature for 16h. The solids were filtered off and the 
filtrate evaporated to a pale yeJlow solid (0.57g). lH-NMR (CDC13) 310.15 (1H, s), 9.11 (lH, s), 8.22 
(lH. dd), 8.10 (2H, m), 7.87 (1H, d), 7.20 (2H, t); MS(APCI+) found (M+1)=202, C12H3FNO requires 
201. 

20 Intermediate AlO - N-Methyl-4-(4-cblorophenyJ)-3-fluorobenzylamine 

Borane (lM solution in THF, 2 equiv) was stirred under argon with ice cooling, and a suspension of 
Intermediate A39 (1 equiv) in dry THF was added gradually over a few minutes. After S mins the ice 
bath was removed. and the mixture heated to reflux for lh, then cooled to room temperature. 'M 

25 Hydrochloric acid was added dropwise, and the THF was removed from the resulting suspension by 
distillation. The residue was diluted with water and made strongly basic with sodium hydroxide,. then 
the product was exttacted into ether. Drying and evaporation of the organic solution, followed by 
chromatography gave the title compound as an oil (88%). lH-NMR (CDC13) B 2.48 (3H, s), 3.79(2H, 
s), 7.12-7.18 (2H, m), 7.33-7.50 (5H, m); MS (APCI+) found (M+l) = 250; C1-41i13CJFN requires 249. 

30 Intermediate All - N·(Ethuycarbonylmethyl)-4-(4-chlorophenyl)benzylamlne 

A mixture of lntennediate Al (0.5 g, 1 equiv), glycine ethyl ester hydrochloride (0.32 g, 1 equiv), 
diisopropylethylamine (0.4 ml, 1 equiv) and 1,2-dichloroethane (10 ml) was stirred at room 
temperature, sodium triacetoxyborohydride (0.73 g, 1.5 equiv) was added, and stirring continued 
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ovemight. After diluting with dicblorometbane, the solution was washed with water and dried over 

potassium carbonate. Evaporation of the solvent yielded the title compound (0.57 g) as a white waxy 

solid. lH-NMR (CDC13) ~ 1.22-1.37 (3H, t), 3.44 (2H, s), 3.85 (2H, s),4.lS-4.32 (2H,q), 7.3S-7.62 

(BH, m); ); MS (APCI+) found (M+ 1) = 304; C17H 1 sClNOz requires 303. 

5 Intermediate A12 - 2--Hydroxymethyl-5-(4-dlloropbenyl)pyridine 

~ 
m-Chforoperbenzoic acid (0.93 g) was added porlionwise over 30 min to a solution Of Intennediate A41 

(0.17 g}'"m dichloromethane (10 ml), then the mixture was stined 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)pyrldine­

N-oxide (0.79 g) as a white solid. This material was dissolved in dicbloromethane (15 ml). 

trifluoroacetic anhydride (1.9 ml) added, and the mixture stirred for 1 hour at room temperature 

followed by 1 hour at reflux. Volatile components were removed in vacuo, then the residue was 

redissolved in dichloromethane (S ml). 2M aq. sodium carbonate (14 ml) was added, and stined 

15 vigorously for2. hours. The mixture was diluted with dicblorometbane and water, and the organic layer 

was washed with water, dried and evaporated. Chromatography (silica, S% methanol in 

dichlorometh8ne) gave the title compound (0.67 g) as an off-white solid. 1 H-NMR (CDCl3) 3 3.61 

(1H,t), 4.82-(2H,d), 7.33 (IH,d), 7.45 (2H.m), 7.Sl (2H,m). 7.85 (lH,dd). 7.78 (lH,d); MS (APCI+) 

found (M+l) =220/222; C12Hu)CINO requires2191221. 

20 IDtennediate A13 - Ethyl 2-(4-chlorophenyl}-kxopyrimidine-S-carboxylate 

~ 
Sodium ethOXide (11.12 ml, 2 equiv) as a 21 % w/v solution in ethanol was added dropwise to a 

suspension of diethyl ethoxymalonate (3.03 ml, 1 equiv) and 4-chlorobem.amidine hydrochloride (4.23 

g, · 1 equiv)in edumol (30 ml), then the mixture was heated to reflux for 4 hours. After cooling, the 

25 solvent was iemoved in vacuo and the residue was triturated with ether. The solid was filtered off, then 

resuspended in water and acidified to pH 2. The product was filtered off, washed with water and dried; 

yieid 2.94 g. 1 H-NMR (d(;-DMSO) 6 1.29 (3H,t), 4.26 (2H,q), 1.65 (2H,m), 8.18 (2H,m), 8.65 (lH,s); 

MS (APCI-)found (M-1)=277/279; C13H11ClNz03 requires 278/280. 

30 

Intermediate A14 - Ethyl 2-(-kblorophenyl)-4-chloropyrimldlne-5·carboxylate 

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 wanning to room temperature. 

Evaporation of the volatile cdmponents gave the product as a white solid (2.94 g). lH-NMR (CDCI3) o 
l.44(3H,t), 4.48 {2H.q), 7.50 (2H,m). 8.45 (2H,m), 9.17 (lH,s); MS (APCI+) found (M+l) = 297; 

35 C13H1oe12N2~ requires 296. 
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Intermediate AIS -. Ethyl 2-(4-cblorophenyl)pyrimidine-5-carboxylate 

A mixture of Intermediate A14 (6.8 g, 1 equiv), zinc powder (1.79 g~ 1.2 equiv), acetic acid (l.S7 ml, 

1.2 equiv) and THF (100 ml) was stirred at 60°C under argon for 18 hours, then a further portion of 
S acetic acid (1 ml) and zinc (1.0 g) was added, and the reaction allowed to continue for a further 24 

hours. The solvent was removed in vacuo, the residue was taken up in a mixture of dichloromethane 
and methanol, and undissolved zinc powder was removed by filtration. After evaporation of the 
solvent, the product crystallised from ethanol; yield 2.02 g. lH-NMR (CDC13) 6 1.44 (3H.t), 4.46 

(2H,q), 7.48 (2H,m), 8.48 (2H.m), 9~30 (2H,s); MS (APCI+) found (M+l) = 263; C13H11ClN20i 

l 0 requires 262. 

Intermediate A16 - 5-Hydroxymethyl-2-(4-triOuoromethylphenyl)pyrimidine 

"°'-Q-0--a-. 
Intermediate Al29 (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 evapomted, and the residue was taken up in ethyl acetate and 
washed successively with aq. ammonium chloride and aq. sodium bicarbonate. Drying and evaporation 
gavethe·titlecompound {2.02g). 1H-NMR(CDC13) 64.82 (2H,s), 7.75 (2H,m), 8.57 (2H,m), 8.85 

(2H,s); MS (APCI+) found (M+l) = 255; C11H9CIN20 requires 254. 

The following intennediates were made by the method of Jntennediate Al: 

'No I Precursors 
I 

Structure 'Name 

A2 14-formylboronic acid, }-0-0-F 4-( 4-Fluorophenyl)ben7.aldehyde 

lo . 4-fluoroiodobenzene 
• 

A2 2-bromothiophene-S-

10~ 
5-(4-Fluorophenyl)-2-thiophene 

1 I carboxalclebyde. carboxaldehyde 
4-fluarobeme.neboronic acid I 

A2 2-bromotbiophene-S- o~ S-( 4-Chloropbenyl)-2-thiophene 

2 carboxaldehyde, carboxaldehyde 

I 4-chlorobemeneboronic acid . 
IA2 methyl 6-chloronicotinate, i~ Methyl 6-( 4-fluorophenyl)-

13 4-fluorobem.eneboronic acid nicotinate 
I 

methyl 6-chloronicotinate, ~a Methyl-6-(4-chlorophenyl)-I A2 
I 

4-chlorobemeneboronic acid nicotinate 14 
A2 methyl 6-chloronicotinate, Methyl-6-(3,4-dichlorophenyl)-

s 3,4-dichlorobenzeneboronic nicotinate 
I 
I 

I 
acid .I 
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A2 I ~brOmobeDzaldehyde, 
' I 4-trifluoromethylbenzene­

boronic acid 

I A2 4-bromo-2-fluorobenzaldehyde, I 1 4-chiorobemeneboronic acid 
I 

I A2 4-fonnylbenzeneboronic acid, 
! 8 t 4-chloro-2-fluoroiodobenzene 

A2 

' A3 
0 

A3 

IA3 
3 

1:3 
A3 

15 

I 
A3 
6 

A3 
7 

A3 
3 

A3 

9 

A4 
0 

A4 
1 

4-fonnylbenzeneboronic acid, 
4-chloro-3-fluoroiodobenzene 

4-metboxybenzeneboronic acid, 
4-bromobem.aldehyde 

4-~~~lbenzeneboronic acid. 
14-Chloro-2-fluoroJ.odobenzene 

. 

i 4-furiDylbeDzeneboronic acid, 
1 2.4-bis(trifluorometbyl)­

bromobe.nzene 

4-fonnylbenzeneboronic acid. 
4-bromo-3-fluorobenzo... 
uifluoride 

4-bromo-2-fluorobenzaldehyde, 
4-trifluoromethytbenzene-
boronic acid 

3-ebloro-4-fluorobenzene-
b6t61iic acid. 
4-brobJObenPldehyde 

4-tonliyibemeneboronic acid, 
2,4-dttluoroiodoben7.ene 

4-fotiY1benmieboronic acid, 
4-1rifluorometboxyiodobenzene 

4-fofiQy bemeneboronic acid. 
, 4-difluoromethoxyiodoben7.elle 

I N-methyl-4-bromo-3-
I nuorobenmmide, 
14-chlorobemeneboronic acid 

j methyl 6-chloronicotinate, 
! 4-I trifluoromethylbenzeneboronic 

acid 

12-methyl-5-bromopyridine, 
: 4-chlorobenzeneboronic acid 
I 

I~ 
!~ 

jo -l>-0-b-a 
IJ-0--d-a 
I~ 
I 
I 

,. 
! _I\: D\.. h I 

i~ 
I 

!~· I • 
0 

I"' O"\. Fh . 
·~ 

F. 

I~. 
I 
i t\. I"\. r\.a -
I~ 
i 
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4-(4-Trifluoromethylphenyl)­
benza.ldehyde 

4-(4-Chlorophenyl)-2-fluoro­
benza1dehyde 

j 4-(4-Chloro-2-fluorophenyl)­
I bemaldehyde 
I 
14-(4-Chloro-3-fluorophenyl)-
I beozaldehyde 

14-(4-Methoxypbenyl)-
I benzy1atdebyc1e 
I 

' 4-(2-Fluoro-4-chloropbenyl)-I benwdehyde 

j 4-(2,4-bis(trifluoromethyl)­
phenyl)benzaldehyde 

I 4-(2-Fluoro-4-trifluoromethyl­I phenyl)benzaldehyde 

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

i 4-(3-Chloro-4-fluorophenyl)­
I benzaldehyde 
! 

l 4-(2.4-Difluorophenyl)-
' I bemaldehyde 

I 4-(4-Trifluoromethoxyphenyl)­
benzaldehyde 

It 14-(4-Difluoromethoxyphenyl)-
I 

1 
benzaldehyde 

l -XHr I N-Methyl-4-(4-chlorophenyl)-3-
! · ! fluorobenzamide 
! - - ' 

! I I , 

! ~· j Methyl 6-(4-trifluoromethyl-

j I pbmyl~otin~ 
! ~' I 2-metbyl-5-(4-trifluoromethyl-
' \-I '-.// - ) phenyl)pyridine 
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2-methyl-5-triflylpyridioe, 
4-
trifluoromethyJbenzeneboronic 
acid 

2-methyl-5-triflylpyridine, 
I 4-trifluoromethoxybem.eoe­
I boronic acid 

I~ I • 

I 

PCT/EP00/03727 

2-methyl-5-(4-trifluoromethyl­
phenyl)pyridine 

I 2-methyl-S-(4-trifluoromethoxy­
I phenyl)pyridine I . 
! 

The following intermediates were made by the method of Intennediate A2, using an appropriate amine 
in place of methylamine as necessary: 

No 
. 

A4 

I ' 
A4 
5 

A4 
6 

A4 
·7 

A4 
8 

A4 
I 

I ' 
I AS 
I o 

I~ 
j AS 

I 2 

iAS 
t 

! 3 

i AS 
i 
I 4 
I 

I AS 
I 5 
i 
jAS 
! 6 
! 

Precurso 
r 

Jnt.A20 

Int.A26 

Int.AT/ 

Jnt.A28 

Int.Al 

Int. Al31 

' 
Int.Al 

I 
Int.Al 

Int.A26 

I Int.A29 
I 
I 
I 

Int.A30 I • 
i 
i . 

Int.A31 

Int.A32 

Structure !Name 

I 
-lo-er j N-Metbyl-4-(4-fluorophenyl)benzylamine 

I 
I 

~ i N-Methyl-4-(4-trifluorometbylphenyl)-
I benzylamine 

~ I N-Methyl-4-(4-chlorophenyl)-2-fluoro-
benzylamine 

i 

~ I N-Methyl-4-(4-chloro-2-fluorophenyl)-
benzylamine 

rlo-cr N-Btbyl-4-(4-chlorophenyl)benzylamine 

~ 1 
S-Methylaminomethyl-2-(3,4-dichlorophenyl)-

i pyridine 

~lo-er· ! N-{Dimethylaminocarbonylmethyl)-4-(4-
I chlorophenyl)benzylamine 

~ j N-(2-Methoxyethyl)-4-(4-chlorophenyl)-
j benzylamine 
' 

MeaN-{~ i ·N-(Dimethylaminocarbooylmethyl)-4-(4-
0 . - ' I trifluoromethylphenyl)benzylamine 

-~ 
-~. 

I' -!~ 
l _" ~Fa\_ . 

I~· 

I 

I N-Methyl-4-(4-chlo~3-fluoropJlenyl)-
I benzylamine 
I 

j N-Methyl-4-(4-methoxyphenyl)benzylamine 

N-Methyl-4-{2-fluoro-4-chlorophenyl)-. 
benzyJannne 

N-Methyl-4-(2.4-bis(trifluoromethyl}phenyl)­
benzylamine 
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IAS lnlA33 -~, I N-Metbyl-4-(2-fluoro+trifluoromethylphenyl)- I 

i 7 benzylamine I I 

IAS I Int.A34 -~. N-Methyl-2-fluoro-4-(4-trifluoromethyl- I i phenyl)benzylamine 
I ' i 
lAS Int.A3S I~ 

I N-Methyl-4-(3-chloro-4-fluorophenyl)- : 

9 . benzylamine i 
I I 

AtS Int.A36 -~ I N-Methyl-4-(2,4-difluorophenyl)benzylamine 

I 0 I .. I 

l A6 ·~ I N-(2-Dimethylaminoethyl)-4-(4-cblorophenyl)-
I 

Int.Al I I 1 I benzylamme I 
i I 

lA6 Int.Al ,r~ I N-(3-Di~thylaminopropyl)-4-(4-chlorophenyl)- I 
I I 12 Ma,.ft - 1 benzylamtne 

i 

A6 Int.A21 ~ 
j Z..Methylaminomethyl-5-(4-tluorophenyl)-

3 . thiophene 
i 

IM I Int.A9 ~ I 5-Methylaminomethyl-2-(4-fluorophenyl)-

j4 pyridine 

I A6 Jnt.A130 ~ 5-Methylarninomethyl-2-(~hloropbenyl)-

I s pyridine I 
! - r 

! A6 Int.'Jw YL>-cr 2-Methylaminomethyl-5-(4-chlorophenyl)-

6 thiophene l I 

A61: N-Meiliyl-4-phenylbenzylamine was made from commen:ially available 4-

biphenylcarboxaldehyde. 

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

. A70 ,. Int. AJ l A F"\. N\. N-(2-Hydroxyethyl)-4-(~hlorophenyl)- l 
~'--~-------+-'-H0-1---w-~--------------+'-be_n_zy_lamin __ ·_e ________________ ._I 
i A71 i Int.A26 I A £"\. r='\ I N-(Z..Hydroxyethyl)-4-(4- I 
! I I ......, \JV'"• triflumomclhylpbenyl)benzylamioe I 

! A73 Int. A26 Ii_ \._r~ F"lt. r='\ • N-(2-(diethylamino)etbyl)-4-(4-trifluoro-
I _r- \JV'"' ! methylphenyl)benzylamine 
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A75 I Int.Al 

iA77 

I 

IA79 

I 
ABO 

A82 

A83 

A84 

IA85 

1A86 

I 
I A87 
I 

I 
A88 

A89 

A90 

A91 

I 

I 
i 

I 
I 
I 
I 
I 
I 

I 

l 
I 

Int.Al 

Int.Al 

Int.A26 

Int.Al 

Int.Al 

Int.Al 

Int.Al 

Int.Al 

Int.Al 

Int.Al 

Int.Al 

Int.A26 

Int.Al 

Int.Al 

Int.Al 

Int.Al 

I o-A-o-o-cr 
! I 

,-N'~. 

io~ 

' I 0 r-0-0-(3 
! \_Jn 

~ 
I~~ 
i~~ 

I~ I - . 
I 0 

1-J.-r~. 
I 
-1~ I -I 
I l8uO 

I H 

1-~ 
l.i-C~ 
I J-6A--o--o-a 
I 
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i N-(2-(l-pyrrolidino )ethyl)-4-( 4-chloro­
I pbenyl)benzylamine 

I N-(2-(4-morpbolino)etbyl)-4-(4-cbloro-' . I pbenyl)benzylamine 

I N-(2-( 4-metbyl-1-piperazino )etbyl)-4-( 4-
, cbloropbenyl)benzylamine 
I 

j N-(3-(dimetbylamino)propyl)-4-(4-
j trifluorometbylphen)'l)benzylamine 

I N-(3-(diethybunino)propyl)-4-(4-chloro­I phenyl)benzylamine 

I
' N-(3-(1-pyrrolidino )propyl)-4-(4-chloro­

phenyl)benzylamine 

I N-(3-(l-piperidino)propyl)-4-(4-chloro­I pbenyl)benzylamine 

j N-(3-(4-morpholino)propyl)-4-(4-chloro-
phenyl)benzylamine 

! 
' N-(3-(4-methyl-1-pipemzino)propyl)-4-

(4-cbloropbenyl)benzylamine 

N-(2-(t-butoxycarbonylamino)ethyl)-4-
(4-cbloropbenyl)benzylamine 

N-(N'-(2-(t-butoxycarbonyl)-N' -methyl-
amino)ethyl)-4-(4-chlorophenyl)-

lamine . benzy 

I N-(N'-(2-(t-butoxycarbonyl)-N' -ethyl-
, amino)ethyl)-4-(4-chloropbenyl)-
1 benzylamine 

I N-(N' -(2-(t-butoxycarbonyl)-N' -ethyl-
! amino )ethyl)-4-(4-t:rifluoromethyl-
j pbenyl}benzylamine 

i N-(3-(t-butoxycarbonylamino)propyl}-4-
(4-chlorophenyl)benzylamine 

N-(N' -(3-(t-butoxycarbonyl)-N' -methyl-
amino}propyl)-4-( 4-trifluoromethyl-

1 
pbenyl}benzylamine · 

I N-(2-(4-t-butoxycarbonyl-1-piperazino)-
j etbyl)-4-( 4-chlorophenyl}benzylamine 

I N-(2-(2-oxo-4-t-butoxycarbonyl-1-
! piperazino )ethyJ)-4-( 4-chlorophenyl)-
I benzylamine 
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I A'2 

I 
I A93 
I 
i A.94 
I 

I~ 
I 

I A96 
I 

! A97 
I 
I 
I 
l A98 
I 

Aff 

I AID 
0 

AlO 
1 

AlO 
I 
I 2 

I A10 
I 

I 3 

'AlO 

I ' 
1 AlO I s 
I AlO 

I ' AIO 
7 

A10 

8 

I Int.A37 

Int.A38 

Int.Al 

Int.Al 

Jnt.A26 

I Int.A26 
! 

I 
I 

I Int.A133 

I 
I Int.Al34 

I 
Jnt.A132 

I 

i Int.A130 
I 
l 

Int.A135 

1 Int.A130 

I 
I JntA136 

I 
I Int.A137 

I 
, Jnt.A132 
! 
l 

I Int.Al 

I Int. A26 
! 
I 

IY"-0-0=· 
I~ 
I 
I~ 
I~-
-0\lo-cr-
Ylo-cr 
Ylo-cr· 

• ,~ 

I~ . 

i H 

jY~· 

1~ 
i 

;::;&:--

PCTIEP00/03727 

1

1 N-(2-(diethylaniino)ethyl)-4-(4-trifluoro­
methoxyphenyl)benzylamine 

I N-(2-(dietbylamino)etbyl)-4-( 4-difluoro­
I methoxyphenyl)benzylamine 
! 
i N-(2-(N' -(2-hydroxyethyl)-N' -ethyl­
! amino)ethyl)-4-(4-chlorophenyl)-

I benzylamine 

I 

j N-(2{bis-(2-hydroxyethyl)amino)etbyl)-
1

j 
i 4-(4-chlorophenyl)benzylamine 
I 
! 

I N-((4-moipholino}carbOnylmethyJ)-4-(4-
I trifluoromethylphenyl)benzylamine 

I N-((4-methyl-1-piperazino)carbonyl-
l methyl)-4-(4-ttifluoromethylphenyl)-
I benzylamine 

I N-(2-(diethylamino)ethyl)-5-(4-chl~ 
phenyl)pyrid-2-ylmethylamine 

N-(2-(die~ylamino)etbyl)-5-(4-trifluoro-
methylphenyl)pyrid-2-ylmethylamine 

N-(2-(mmethylamino)ethyl)-2-(4-. . , tritluoromethylphenyl)pynd-5-yl­
! methylamine 

N-(2-(diethylamino)ethyl)-2-(4-cbloro­
phenyl)pyrid-5-ylmethylamine 

N-methyJ-5-(4-trifluoromethoxyphenyl)­
I pyri~2-ylmethylamine 
j N-(2-hydroxyethyl)-2-(4-chlorophenyl)­
I pyrid-S-ylmethylamine 

N-(2-(diethylamino)ethyl)-2-(4-chloro­
phenyl)pyrimid-.5-ylmetbylamine 

I N-(2-(diethylamino)ethyl)-2-(4-tritluoro­
! methylphenyl)pyrimid-5-ylmethylamine 
I 

N-(2-(diethylamino )ethyl)-2-( 4-trifluoro­
methylphenyl)pyrid-S-ylmetbylamine 

I N-(2-(1-piperidino )ethyl)-4-( 4-chloro­
j phenyl)benzylamine 
i I N-(2-(1-piperidino )ethyl)-4-( 4-trifluoro­
I metbylp~enyl)benzylamine 

I 
I 
I 

I 
' . 
I 
I 

I 
I . 
l 

The following intermediates were made by the method of Intermediate A4: 
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I I PRc:unor j Structure I Name I No. 
AllO I Int.A20 1~ 14-(4-Fluorophenyl)benzyl alcohol 

I I 4-(4-Trifluoroinethylphenyl)benzyl alcohol Alli I Int.A26 ·~ - - I 
! 

I A112 Int.A22 ~l>-0-a ! S-Hydroxymethyl-2-(4-cblorophenyl)thiophene 
I . . 

j i 

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

rNo. Precursor Structure Name 

iAll I Int. AllO N-(4-(4-Fluorophenyl)benzyl)phthalimide 

s 

All lnLAlll N-(4-(4-Trifluoromethylphenyl)benzyl)-

16 . I phthalimide 

I 
I 

All I lnLA8 N-(2-(4-Fluoropbenyl)pyrid-S-ylmethyl)-
17 phthalimide 

I 
All I Int.A112 i~ N-(S-( 4-Cblorophenyl)thien-2-ylmethyl)-

I I phthalimide 

I 

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

No. i Precursor . I Structure I Name 

I ~ 
I 

A12 Int.AllS i 4-(4-Fluorophenyl)benzylamine 

0 ·I I I 
A12 I lnLA116 ~F 14-(4-Trifluoromethylpbenyl)benzylamine 

1 I 
A12 

I 
Int. A117 !~ I S-Aminomethyl-2-(4-fluorophenyl)pyridine 

2 I . I I 
I 

A12 I Int.AUS !~ I S-Aminomethyl-2-(4-chlorophenyl)thiophene 

3 I I . 
·i ! 

A124: 4-Phenylbenzylamine is connnercially available. 

The following intermediates were made by the method of Intennediate AS: 
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l No. 
l 
i Preeurso i Structure Name 

! 
r I 

AUS Int.A24 I~ S-Hydroxymethyl-2-(4-chlorophenyl)pyridine 

I Al26 Int.A25 I~ 
S-Hydroxymethyl-2-(3,4-dichlorophenyl)pyridine 

' 
A1l7 

I 

Int.A40 I~, S-Hydroxymethyl-2-(4-trifluoromethylphenyJ)-I 

I I I pyridine 

I Al28 I lnt.AIS I~ S-Hydroxymethyl-2-(4-chlorophenyl)pyrimidine 
! 

i I 

I A129 I JDt.Al50 ~· 
4-chloro-5-hydroxymethyl-2-(4-trifluoromethyl-

I phenyl)pyrimidine 
I 

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

I No. I I Structure Name I Precurso 
I i r 

A130 I Int.A12S 1/-0-0-a S.PonnyJ-2-(4-chlorophenyl)pyridine 
I 

A131 I lnt.A121i I~ 
5-Formyl-2-(3,4-dichlorophenyl)pyridine 

Al32 Jnt.A127 ~- S-Fonnyl-2-(4-trif.luoromethylphenyl)pyricline 

"A133 . Int. All 1}-0-0-a 2-Fonnyl-5-(4-chlorophenyl)pyridine 

f 

A134 Int.A140 !~. 2-Fonnyl-5-(4-trifluoromethylphenyl)pyridine 

I 10 

I Al35· 1 Int.A14J I~. 2-Formyl-5-(4-trifluorometboxyphenyl)pyridine 
I Io 

A136 Jnt.A128 IX}-0-a lo 
5-Formyl-2-(4-chlorophenyl)pyrimidine 

' . 
Al37 i Jnt.A16 I~· 5-Formyl-2-(4-trifluoromethylphenyl)pyrimidine 

I I ,o 
I 

The following intennediates were made by the method of Intermediate Al2: 

I No. 
I 

I Prec:uno 

I r 

I Int.A134 

I 
I A140 

AJA1 I Int. A135 

! 

I Structure 

l 
jto~ 

I \=" ~-· 
i 
IHO~ 
I 'pl~· 

I 

Name 

2-hydroxymethyl-S-{4-trifluoromethylphenyl)­
pyridine 

2-hydroxymethyl-5-(4-trifluoromethoxyphenyl)­
I pyridine 
i 
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The following intermediate was made by the method of lntennediate A13: 

No. I Precursors I Structure jName 

A14 
I . 

I~· 
I Ethyl 2-( 4-ttifluoromethylphenyl)-4-I diethyl ethoxymalonate, 

I 5 14-trifluoromethyl- I oxopyrimidine-~ I 
benzamidine.HCI I I 

The following intermediate was made by the method of Intermediate A14: 

No. Precurso Structure 
I 

I Name 
r I 

Ats I Int.A14S ~- ! Ethyl 2-(4-ttifluoromethylphenyl)-4-chloro-

0 I I pyrimidine-S-carboxylate 

The following intennediate was made by the method of Intermediate A 7: 

I No. I Preeurs Structure Name 
! 
I or 

I AlS. I Int.A4S r~· N-Methyl-N-(4-(4-tritluoromethylpbenyl)-

I 5 
I benzyl)bromo8cetamide 

I 
The following intermediate was made by the method of Intennediate Al 1: 

INL 1~ 1- . IN-
1 A16 . InL'A26 ; ~ N~yl)-4-(4-ttifluoromelbyl-
I o I . • phenyl)benzylamine 

5 
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Intenaediate Bl - Ethyl 2-triDuoromethyl-4-oxopyrinlidine-5-carboxylate 

To a solution of trifluoroacetamidine (36.S g) mid diethyl ethoxymalonate (11 g) in ethanol (300 ml) 

was added a solution of sodium ethoxide in ethanoi (21 wt%, 109.S ml) over S min. The mixmre was 

S ·heated at n;flux for 6 h, then cooled, concentrated and water (200 ml) add~ The resulting solid was 

collected by filtration, washed with cold water (SO ml) and diethyl ether (2 x 100 ml) and then 

sulpended. in water (400 ml). Dichloromethaile (300 ml) was added and the mixture acidified with 

dilute HCI (2.S M, 125 ml). The organic extrBct was washed with water, dried (MgS04) and 

evaporated to give the title compound as a butt solid (53 g. 68%). lH-NMR (CDCl3) & 12.00 (lB, br 

10 s), 9.18 (1B. s), 4.57 (2H, q), 1A9 (3H. t); l3c-NMR (CDC13) 8171.4, 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, CgH7F3N20J requires 

236. 

Intermediate B2 - Ethyl 2-triftuoromethyJ-4-chloropyrimidine-5-Qrboxylate 

IS To a solution of ethyl 4-hydroxy-2-ttitluoromethylpyr.imidine-5-carboxylate (51.8 g) in 

dichloromethane (600 ml) cooJed in an ice bath was added oxalyl chloride (57.4 ml) foJlowed by 

dimethylformamide (0.2 ml). The mixture was stirred at room tempemure for 16 hand then 

evaporated. Toluene was added and evaporated. The residue was dissolved in dichloromethane, 

washed with water. dried (MgS04) and evaporated to give the title compound as an orange oil (5S.7 g, 

20 100%). 1H-NMR (CDC13) 8 9.25 (1~ s), 4.51 (2H, q), 1.46 (3a t); 13c-NMR (CDC13) ~ 162.0 (2C). 

161.1, 158.1 (q, J = 39 Hz), 127 .0, 118.9 (q. J = 276 Hz). 63.S. 14.4. 

Intmntdla~ B3 -· Ethyl 2-triDuoromethylpyrimidlne-5-carboxylate 

A mixture of ethyl 4-cbloro-2-trifluorometbylpyrimidine-5-carboxylate (55.7 g). 10% palladium on 

2S cari>on (0.3 g). ethanol (1000 ml) and N,N-dlisopropylethylamine (90 ml) was shaken under hydrogen 

pcessure 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 (MgS04) and evaporated to give the title compound as a buff solid (48 g, 100%). lff. 
I:: . • 13 t: NMR (CDC13) u 9.42 (2H, s). 4.Sl (2H, q), 1.45 (3H, t), C-NMR (CDC13) v 162.7, 159.4{2C),159.3 

30 (q. J = 37 Hz). 126.3, 119.6 (q, J = 275 Hz). 62.9, 14.4. 
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Intermediate B4 - 2-Trifluoromethyl"'.5-formylpyrimidine 

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 min. 

5 The mixture was siliml at-78°C for45 min, then dilute HCI (2M, 120 ml) was added cautiously. After 
allowing the mixture to wann to room temperature diethyl ether was added. The organic phase was 
separated, washed with water, then brine, dried (MgS04) and evaporated to give the title compound as 
a colourless solid (3.46 g, 84%). lff-NMR (CDC13) 310.29 (lH, s), 9.37 (2H. s); 13e-NMR. (CDCl.3) 
a 181.1. 159.6 (q, i = 38 Hz), 159.1 (2C) 129.6. 119.2 (q, i = 216 Hz). 

10 Intermediate BS - 1·(2-Metboxyetbyl)pyrazole vu. 
2-Bromomethyl methyl ether (10.22 g) was added dropwise with stming to a mixture of pyrazole (S.O 
g), finely powdered potassium hydroxide (8.25 g) and tetrabutylammonium bromide (1.19 g) with 
occasional ice cooling to keep the temperature below 10°C. The mixture was allowed to stand at room 

15 temperature for 48 hours, then colunmed on silica and eluted with ether. Product fractions were 
evaporated to a pale green oil (7.27 g). 1 H-NMR (CDCl3) 3 3.33 (3H.s). 3. 75 (2H,t), 4.30 (2H,t), 6.25 
(lH,s), 7 .47 (lH,d), 7.52 (lH,d); MS (APCI+) found (M+H) = 127; C6ff 1oN20 requires 126. 

Intermediate B6 - 1·(2-Methoxyethyl)pyrazole-4-earbo:xaldehyde 

20 A solution of 1-(2-methoxyethyl)pyrazole (7.27 g) in dry DMF (11.4 ml) was heated to 900C, then 
phosphorus oxycbloride (5.4 ml) was added dropwise over 1 hour, maintaining the temperature between 
9S-100°C. After heating for a funher 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 
dicbloromethane. Drying and evaporation of the organic extracts yielded a brown oil (7.19 g). lH-

25 NMR (CDC13) c; 3.34 (3H,s), 3.75 (2H,m), 4.32 (2H,m), 7.98 (lH,s), 8.02 (JH,s), 9.85 (lH,s). 

Intermediate BIO - 3-(1-Methylpyrazol-4-yl)acrylic acid 

HO~ 
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 110°C 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 
pHl with hydrochloric acid The resulting solid was filtered off. washed with water and dried to obtain 
the title compound (93.5 g). lH-NMR (d6·DMSO) S 3.83 {3H,s), 6.18 (lH,d), 7.44 {lH,d), 7.83 (lH,s), 
8.07 (lH.s). (APCI) found (M+H)=153. C7HgN2Qi requires 152. 
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Intermediate Bll - Methyl 3-(1-methylpynw.o]-4-yl)acryJate 

~~ 
3-(1-MethyJPjrazol-4-yl)acrylic acid (86.8 g) was added to a soludon of sulphuric acid (20 ml) in 
methanol (690 ml), and the mixture refluxed for 2.5 hours, cooled, then poured onto ice. The acid was 

S neutralised with aqueous sodium hydroxide and the product eXtracted into dichloromethane, which was 
dried and evaporated. Crystallisation from ether/petrol gave methyl 3-(1-methylpyrazol-4-yI)acrylate 
(89~0 g). tH:NMR (d(;-DMSO) 6'3.77 (3H,s), i91(3}{,s),6.16 (lll.d), 7.54 (IH,s), 7.56 (lff.d), 7.69 
(lH,s). (APCI) found (M+H)::::167. CgH 1oN20i requires 166. 

10 

IS 

Jnfermedl'ate n12 - Ethyl 3-(5-pyrimidinyl)acrylate 

ao~J 
N 

A mixture of S-bromopyrimidine (5.93g), ethyl acrylate (5.08g), palladium acetate (0.1 llg), triphenyl 
phosphine (0.23g) and ttiethylamine (4.Sg) was stirred at lSO"C in a pressure vessel for 6 hours. After 
coollng overnight, water (SOml) was added to the dark residue, and the product was extracted into 
tohiene. DtYmg. charcoaling and evaporation p\re a pale oil. which was triturated with pet. ether to 

obtain ethyl 3-(S-pyrimidyl)acrylate (4.78g). le-NMR (CDCJ3) ~ 1.36 (3H,t), 4.27 (2H.q). 6.59 
(lH,d), 7.62 (lH.d), 8.88 (2H.s}, 9.20 (lH,s). 

Intermediate B13 - Ethyl 3-(2-methcmypyrimldin·S-yl)acryJate 

~ 
A mixture of2-metboxy-5-bromopyrimidine (75.43 g, 0.399 mol), ethyl acrylate (47.5 ml, 0.439 mol), 

20 palladiwn (Il) acetate (1.07 g. 0.0048 mol), tri-o-tolylphosphine (2.92 g, 0.0096 mo1) and triethylamine 
(84 ml) were heated at 135°C (oil bath temperature) with stirring under argon for 12 h. After allowing 
to coot tbcisolld mass was dissolved in water and ethyl acetate, filtered, and the aqueous phase 
separated· amt ftuther extracted with ethyl acetate. The combined extracts were washed with satUrated 
aqueous amnmnium chloride, dried (MgS04) and evaporated. The solid thus obtained was uituraied 

25 with ethedligbtpetrol (1:3. 350 ml), filtered, washed and dried, yieldS2.4~ g(639£>). lH-NMR 
(CDCJ.3) & 1.33 (3H, t). 4.06 (3H, s), 4.28 (2H, q), 6.45 (lH, d). 7.58 (lB, d), 8.67 (2H, s); MS (APCI+) 
found (M+H) = 209; C1oH12N20) requires 208. 

The following intermediates were prepared by the method of intermediate B 10 (Knoevenagel): 

No I Precunor I Structure Name 
I 

• s I 

Bl InLB4 

I~ 4 
I 3-(2-Tritluorometbylpyrimidin-5-yl)acrylic acid 

I 
I 
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Int.B6 I ~.. 13-(1-(2-Methoxyetbyl)pynz.ol-4-yl)acrylic acid 

The following intermediates were prepared by the method of intennediate Bl I (esterification): 

I No Precursors 
! I Name i Structure 

! . I I 
Bl Int. Bl4 

I~ 
j Methyl 3-(2-trifluoromethylpyrimidin-S-yl)acrylate 

6 I I 
! Bl Int.BIS I ~ I Methyl 3-(1-(2-methotj~yl)pyraml-4-yl)acrylate 

I ' I 1 

The follOwing intermediates were prepared by the method of intennediate B13 (acrylate Heck): 

No Precunors ! Structure ! Name 

I : 
I 
! 

I Bl 2-dimethylamino-S-

I~ 
I Ethyl 3-(2-dimethylamino-S-pyrimidyl)-

I 8 
bromopyrimidine I acrylate 

I 
I Bl 12{4-morpholino)-S-

I~ 
I Ethyl 3-(2-(4-morpholino)-S-pyrimidyl]-

I , acrylate 

I 
I 

bromopyrimidine 
I 
I 
I 

Intermediate B20 - Methyl 3·(1-metbylpyrazol-4-yl)propionate 

S A solution of methyl 3-(1-methylpyrazol-4-yl}acrylate (181 g) in methanol (2 litres) was hydrogenated 

over 10% palladium on charcoal (S.2 g) at S0°C/SOpsi until uptake ceased. The catalyst was filtered 

off, the methanol was removed in vacuo, finally by azeotroping with toluene. The tide compound was 
obtained as an oil (179 g). lH-NMR (d6-DMSO) 3 2.S6 (2H,t). 2.79 (2H,t), 3.67 (3H,s), 3.85 (3H,s). 

7.17 (lH,s), 7.31 (3H,s). (APCI) M+H=l69. CsHt2N202 requires 168. 

10 Intermediate B21 - Ethyl 3-(2-metboxypyrimidin-S-yl)propanoate 

A suspension of ethyl 3-(2-methoxypyrimidin-S-yl)acrylate (52.4 g, 0.252 mol) in ethanol (400 ml) and 

triethylamine (50 ml) was treated with 10% palladium on carbon (3 g) and hydrogenated at SO psi for 

1.75 h. The catalyst was filtered off through hyflo and the filtrate evaporated. The residue was 

15 dissolved in dicbloromethane, washed twice with saturated aqueous ammonium chloride, dried 
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(MgS04) and evaporated to an oil. yield 41.2 g (78%). lH-NMR (CDC13) S 1.23 (3H, t). 2.61 (2H, t), 

2.87 (2H, t), 3.99 (3H, s), 4.13 (2H, q), 8.39 (2H, s); MS (APCI+) found (M+H) = 211; C1oH 1~203 

requires 210. 

The following intennediates were made by the method of Intennediate B20 (ethyl esters in ethanol 

5 solvent. methyl esters in methanol): 

No Precursors Structure Name 

B2 Int. 1l12 

1~ 
Ethyl 3-(5-pyrimidyl}propionate 

I 2 
l r.2 Int.Bl7 Methyl 3-(1-(2-metboxyethyl)pyrazol-4-
I I yl)propionate ! 3 
I ! I 

The following intennediates were made by the method of Intermediate B21 (ethyl esters in ethanol 

solvent, methyl esters in methanol): 

No PRCUnlors Structure !Name 
l 
I • 

B2 Jnt.B16 

~ 
Methyl 3-(2-trifluoromethylpyrimidin-S-yl)-

14 propanoate 

i 
I Int.":ins , Bthyl 3-(2-dimethylamino-S-pyrimidyl)propionate jB2 I 

I s I 
i I I 
I B2 

I 

Int. Bl9 I Ethyl 3-(2-( 4-mo.rpholino )-5-py:rimidyl]propionate 

I , I 
I 
I 

Intermediate B30 - S-((1-Metbylpyrazol-4-yl)metbyl)·2-thiouracil 

10 A solution of methyl 3-(l_·methylpyrazol-4-yl)ptoponate (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 TIIF (l 800 ml) under argon. The mixture was then allowed to warm to 

room temperature and stirring continued for 16 hours. The solveats :were evaporated in vacuo to a pale 

solid. Methanol (2500 ml) and thiourea (154 g) were added, and the mixture was heated to 50°C 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 

31 

SUBSTinJTESHEET (RULE 26) 

i 

I 
j 



W000/66567 PCT/EP00/03727 

title compound (120 g). 1 H-NMR (d(;-DMSO) 8 3.33 (3H,s), 3.75 {3H.s), 7.15 (lH,s), 7.23 (lH.s). 
7.46 (lH,s). 12.2 {lH,br s), 12.4 (lH,br s). (APCI) M+H=223. C9H10N40S requires 222. 

Intermediate B31 - Ethyl 2·formyl-3·(5-pyrimidyl)propionate 

aohN 
~ lN;iJ 

5 A mixture of ethyl 3-(5-pyrimidyl)propionate (2.28g) and ethyl formate (l.41ml) dissolved in dry 
dimethoxyethane (Sml) was added dropwise over 30 min to a suspension of sodium hychide (60%, 
4.0g) in DME (5 ml) under nitrogen. keeping the temperature below 0°C. Stirring was continued for a 
further 24h, then the mixture was poured onto ice and washed with ether. The aqueous layer was 
adjusted to pH 7, then evaporated and the residue extracted with acetone. Filtration and evaporation · 

10 gave crude product. which was taken up in ethyl acetate, charcoaled, dried and evaporated to give ethyl 
2-fonnyl-3-(5-pyrimidyl)propionate'. Like other compounds of this type, this proved difficalt to 
characterise and was used without further purification. 

Intermediate B32- 5-(Pyrimid-5-ylmethyl)-2-thiouradl 

15 Sodium (0.25 g) was dissolved in ethanol (5 ml}, thiourea (0.77 g) added, and the mixture stirred under 
reflux for 1 hour. A solution of ethyl 2-fonnyl-3-(5-pyrimidyl)propionate (1.99 g) in ethanol (5 ml) 
was added slowly, and reflux continued for 18 hours. The solvent was evaporated, and the residue 
taken up in water and washed with dichloromethane. The aqueous solution was acidified to pH 5, and 
the precipitate filtered off, washed with water and dried to obtain S-(pyrimid-5-ylmethyl)-2-thiouracil 

20 (0.71 g). lH-NMR (d6-DMSO) 8 3.58 (2H,s), 7.54 (lH,s), 8.70 (2H,s) and 9.02 (lH,s). MPt 26S-6"C 

The following intermediates were made by the method of Intennediate B30 (thiouracils): 

I 

No 

B3 

3 

B3 

l 4 
I 
i 
I B3 
I 5 

I 

Precursors 

Int. B21 

Int.B24 

Jnt.B26 

i Name 
I 

S-(2-Methoxypyrimi.din-5-ylmethyl)-2-thiouracil 

5-(2-Trifluoromethylpyrimidin-5-ylmethyl)-2-
thiouracil 

5-(2-(4-Morpholino)pyrimid-5-ylmethyl)-2-

tbiouracil 
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I 83 Int.B25 

i ' I 
! 83 Int.B23 
, , 
1 B3 I ethyl 3-phenyl­I 8 I propionate 

I
I etbyJ 3-(4-

chlorophenyJ)-
I ·onate I prop1 I~ 

PCTIEP00/03727 

I S-(2-Dimethyhimi.nopyrimid-5-yhnethyl)-2-

1 thiouracil 

! I 5-((l-(2-Metboxyetbyl)pyrazol-4-yl)methyl)-2-

1 thiouracil 
I 

I 5-(4-Chlorobenzyl)-2-thiouracil 

I 
Intermediate-840 - 2·(Metboxymethylene)·3-(2-methoxypyrimidin·5-y1)propionic acid, mixed 

methyl/ethyl' esters 

-~ 
Toll stirring suspension of sodium hydride (0.831ofa60% dispersion in oil) in anhydrous 1, 2-

5 diinethoxyethane (6 ml) was added dropwise a solution of methyl formate (1.54 ml) and ethyl 3-(2-

lilethoxypyrimid-S-yl)propionate (3.5 g) in anhydrous 1,2-dimethoxyetbane (6 ml) at such a rate as to 

maintain the reaction temperature at 2S-30°C • .After 1 h, ether was added and the precipitated oil 

allowed to settle. The solution was decanted off and replaced with fresh ether, and the oil slowly 

solidified. The solid 2-(bydroxymethylene) derivative was filtered. washed with ether and dried, yield 

10 3.8 g. A 1.33 g portion was suspended in dimetl_lyl formamide (10 ml) together with anhydrous 

potassiwn camonate (1-15 g). and a solution of dimethyl sulphate (0.48 ml) in dimethylformamide (10 

ml) was added dropwise with_ stining over 30 min. After 16 h the solvent was evaporated and the 

residue treated with water and exttacted with ethyl acetate. The extracts were washed with water, dried 

(Mgs04) and evaporated to give the product as an oil, yield 0.91 g. lH-NMR (CDC13) 3 1.23 (3H, t), 

15 3A6 (2H, s), 3.69 (3H, s, methyl ester), 3.88 (3H. s}, 3.97 (3H, s), 4.16 (2H, q), 7.39 (lH, s), 8.40 (2H. 

s). 3:2 ratio ofmethyl:etbyl esters. MS (.APCI+) found (M+l) = 253, 239 (ethy] and methyl esters); 

C12H1~204 requires 252, C11H1~204 requires 238. 

Intermediate B41 - 2-(Methoxymethylene)-3-(2·metboxypyrimidin-S-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 volwne, then acidified to pH 3-4 (2M 

hydrochloric acid) when the product crystallised out. The white solid was filteted, washed with ice­

cold water and dried. yield 0.46 g. lH-NMR (CDCl3) o 3.43 (2H, s), 3.91 (3H, s), 3.99 (3H, s.), 7.49 

25 (lH. s). 8.42 (2H, s); MS (APCI+) found (M+l) = 225, C1oH12N204 requires 224. 
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Intermediate B42 ~- 1-{3-Etho:xycarbonylprop-1·yl)-5-{2-methoxypyrimid-S-ylmethyl)-2-
thiouracil 

Oxalyl chloride (3.94ml, 2 equiv) was added over Smin to a solution of Intermediate B41 (5.0g, 1 
5 equiv) and DMF (1 drop) in dry dichloromethane (50ml), then the mixture was stirred under argon for 

4h. The solvent was evaporated, and the residue twice taken up in dichloromethane and re-evaporated 
to remove volatile impurities. The acid chloride was dissolved in acetonitrile (lOOml) and treated with 
dry, powdered potassium thiocyanate {3~2g, 1.S equiv). 1be resulting suspension was stirred under 
argon for 24h, then evaporated to dryness. The residue was suspended in dry "DMF (lOOml). cooled to 

10 10°C, ethyl 4-aminobutyratehydrochloride{4.60g, 1.25 equiv) and triethylamine {7.34ml, 2.4 equiv) 
added. and the mixture stirred at room temperature for 20h. Sodium metho:xide solution (prepared by 
dissolving sodium (1.26g, 2.5 equiv) in methanol (2Sml)) was added to the DMF solution, and the 
mixture heated to l 10°C for 2h. The solvent was evaporated, water was added, and acidified to pH S 
with acetic acid, then the product extracted into ethyl acetate. Drying, evaporation, and trituration with 

15 ether gave a pale brown solid {4.SSg). Some ether/ester exchange took place during the reaction, and 
the title compound was obtained mixed with ca 30% of the corresponding 2-ethoxypyrimidine. 1 H­
NMR (DMSO-d6) 81.17 (3H. t).1.31 (t, ethoxy), 1.97 {2H, t), 2.36 (2H, t), 3.49 (s, ethoxy), 3.51 (s, 
methoxy), 3.88 (s, methoxy), 4.04 (2H, q), 4.16 (2H, t), 4.31 (q, ethoxy). 7.81 (JH, s), 8.48 (s, ethoxy), 
8.50 {s, methoxy), 12.50 (bs, NH) (light brown solid). 

20 The following intennediates were prepared by the method of intermediate B40: 

jNo 
' I • 

I -~ l lnLB20 l I MeO la: 
1~ Int. B26 I EtO~ 

I u.o" -~ 

I Name 

I Methyl 2-(methoxymethylene)-3-(l-methylpyrazol-4-
1 yl)propionate 
! 

j Ethyl 2-(methoxymetbylene)-3-(2-(4-morpholino)­
I pyrimidin-5-yl)propionate I . 

The following intermediates were prepared by the method of intermediate B41: 

No Precursor 

s 

B4 Int.B43 
5 

Structure 

I 2-(Methoxymethylene)-3-(l-methylpyrazol-4-yl)­
I propionic acid 

34 

SUBSTmJTE SHEET (RULE 26) 



c:::P-

IB4 
6 

Int.B44 

l~o I . 

PCT/EPOOI03727 

2-(Methoxymethylene)-3-(2-(4-morpholino)pyrimidin­

I S-yl)propionic acid 

l 

The following intermediates were prepared by the method of intennediate B42: 

' I Structure I Name iNo Precursor I . I ' s I I 
B4 Iht.B45 

I~ 
I l-(3-Ethoxycarbonylprop-1-yl)-5-(1-methylpyrazol-4-

7 ylmethyl)-2-thiouracil 

B4 Jnt.B46 l:xliu j t-(3-Ethoxycarbonylprop-l-yl)-S-{2-(4-morpho1ino)-
! 8 I pyrimid-S-ylmethyl)-2-thiouracil 

I ! 

Intermediate BSO - 2-(4-Fluorobenzyltbio)·S-((1-methylpyrazoJ-4-yl)methyl)pyrimidin-4-one 

A mixture of 5-((l-methylpyrazol-4-yl)methyl)-2-thiouracil (118 g), 4-flnorobenzyl chloride (76.8 g), 
5 potassium carbonate (183.5 g), and dry DMF (100 ml) was stilTCd under argon at BOOC for 16 hours, 

then cooled and evaporated. The solid residue was suspended in water (1500 ml) with vigorous 
stining. 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). la-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 (lH, s), 

10 12.74 (1H. br.s);MS (APCI+) found (M+l)=331; C1@!15FN.JOS requires 330. 

Intermediate B51 - 1-(3-Ethoxycarbonylprop-1-yl)-2-(4-0uorobenzyl)thio-5·(2-methoxy­
pyrimid-5·ylmethyJ)pyrimidln-4-one 

Intermediate B24 (1.0g. 1 equiv) in dichloromethane (60ml) was treated with diisopropyletbylamine 
15 (0.63ml, 1.3 equiv) followed by 4-fluorobenzyl bromide (0.38ml. 1.1 equiv), giving an orange solution 

which was stiaed Wlder argon for 4h,. then washed with water. dried and evaporated. Chromatography 
(sill~ 5% ethanol in ethyl acetate) eluted first the 2-ethoxyp)rrimidine impurity, followed by the title 1 . - ; . 
compound (0.35g). H-NMR (CDCJ3) l; 1.25 (311. 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, m), 7.37 (2H, m), 8.46 (2H, s); MS (APCI+) 

20 M+1=473; C23H25FN404S requires 472 (pate waxy solid). 
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The following intennediates were prepared by the-method of intermediate B50: 

! No 

I 
I 

In: 
I 

I BS 
s 

BS 

I ' 

I BS 
! 
i 8 

I 

Precursors 

Int.B37 

Int. B33 

Int.B34 

Int.B35 

Int.B36 

Int.B33+ 
3,4-difluoro­

benzyl 

chloride 

Int.B37 

Int.B30+ 
benzyl 

chloride 

B6 lnt.B30+ 
0 2.6-dimethyl-

4-
chloromethyl-

1 pyridine 

B6 ,. Int. B33 + 
1 2,6-dichloro-4-

l chloromethyl­
! pyridine 
i 

I Structure 
I 

I~ 

·~ 
I 

I~ 

I~ 
I -

36 

I Name 

I 
j 2-( 4-Fluorobenzylthio )-5-((pyrimid-5-yl)-

methyl)pyrimidin-4-one _ 

2-(4-Fluorobenzylthi!>)-5-((2-methoxy­
pyrimid-S-yl)methyl)pyrimidin-4-one 

2-( 4-FluorobeJlZ)'lthio )-5-((2-

trifluoromethylpjrlmid-S­
yl)methyl)pyrimidin-4-one 

J -- I 

I 2-(4-Fluorobenzyl)tbio-5-(2-(4- -- I 
mmpholino)pyrimid-5-ylmethyl)pyrimidin- ! 
4-one I 
2-(4-FluorobenzyJ)thio-S-(2-

dimeth_ylaminopyrimid-S-yl­

metbyl)pyrimidin-4-one 

2-(3,4-Diflnorobenzylthio)-5-((2-methoxy­
pyrimid-5-yl)methyl)pyrimidin-4-one 

2-(4-Fluorobenzylthio)-5-((1-(2-metboxy­

ethyl)pyrazol-4-yl)methyl)pyrimidin-4-one 

2-Benzylthio-5-(1-methylpyrazol-4-yl­
methyl)pyrimidin-4-one 

2-(2,6-DimethylJ>¥rid-4-yl)methyltbio-5-(1-
methylpyrazol-4-ylmethyl)pyrimidin-4-one 

j 2-C2,6-Dichloropyrid±yl)methylthio-5-(2-
I methoxypyrimid-5-ylmethyl)pyrimidin-4-

1 one 

I 
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I B6 ! Int.B33+ I~ 2-(Pyrid-3-yl)methylthio-S-{2-methoxy-
I 2 I 3-chloro- pyrimid-S-ylmethyl)pyrlmidin-4-one 
I methylpyridine luy ! I ! I I 2-(2-Methyltbiazol-4-yl)methyltbio-5-(2-I B6 Jnt.B33 + 
i 3 l 4-chJoro- l methoxypyrimid-5-ylmethyl)pyrimidin-4-I I I methyl2- j one I 
l methylthiazole I 

I~' 
Jnt.B38 2-( 4-Fluorobenzylthio )-.5-benzylpyrimidin-

4-one 

! B6 Jnt.B39 

~ 
2-{4-Fluorobenzylthio)-5-(~hlorobenzyl)-

I s pyrimidin-4-one 
! 
~ 

!B6 Int.B30+ 

~ 
2-Benzylthio-5·(1-methylpyrazol-4-yl-

I 6 3,4-difluoro- methyl)pyrimidin-4-one 
benzyl 

I chloride 

'The following intennediates were prepared by the method of intermediate B51: 

jNo Precursors Structure 'Name I • 
fB6 Int.B47 

~ 
I 1-(3-Ethoxycarbonylprop-l~yl)-2-(4-fluoro-

17 J benzyl)thio-S-(l-methylpyrazol-4-ylmethyl)-
I pyrimidin-4-one I 

' 
iBtS lnt.B48 

~ 
1-(3-Ethoxycarbonylprop-1 :.YI)-2-(4-fluoro-I s benzyl)thio-5-(2-(4-morpholino)pyrimid-5-yl-

I j metbyl)pyrimidin-4-one 

Intennediate B70 - l·(tert-Butoxycarbonylmetbyl)-2-(4-0uorobenzylthio)-5-((l·methylpyraml-
4-yl)methyJ)pyrimidin-4-one 

5 A mixture of 2-(4-fluorobenzylthio)-5-((1-methylpyta.2<>1-4-yl)methyl)pyrimidin-4-one (175 g). tert­
butyl iodoacetate (128.3 g). dlisopropyletbylliitiln~ (101.5 ml) and dichloromethane (200 ml) was 
stined at room temperature under arg6n for 48 hObn. The solution was washed with aq. sodium 
bicarbonate then with aq. ammonium chloride, ari~d 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 
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fractions were evaporated to an orange solid which solidified on standing (140 g). lH-NMR (d(;­

DMSO) 51.36 (9H,s), 3.37 (2H,s), 3.76 (3H,s), 4.42 (2H,s), 4.65 (2H,s), 7.13 (2H,m), 7.23 (lH.m), 

7.45 (4H,m);MS (APCI+) found (M+l) =445; C22H25FN403S requires444. 

Intermediate B71 - 1-(Carboxymethyl)-.2-(4-Doorobenzyltbio)-S-((1-metbylpyruol-4-yl)methyl)-

5 pyrimidin-4-one 

l-(tert-Butoxycarbonylmethyl)-2-(4-fluorobenzylthio)-S-((l-methylpyrazol-4-yl)methyl)pyrimidin-4-

one (96.8 g) was dissolved in dichloromethane (195 ml), cooled in ice/water, and trifluoroacetic acid 

(130 ml) added slowly with rapid stiiring. After a further 36 hours stirring, the solvent was·evaporated 

10 and the glassy residue triturated with ether; yield 78.6g. lH-NMR (d6-DMSO) 8 3.36 (2H, s), 3.76 

(3H. s), 4.41 (2H, s), 4.67 (2H, s), _7.14 (2H, m), 7.23 (lH, s). 7.43-7.49 (4H. m); MS (APCI+) found 

(M+l) = 389; C1gH17FN40JS requires 388. 

15 

20 

Intermediate B72 - 1-Etho:xycarbonybnetbyl-.2-(4-Duorobenzyl)tbio-S-(pyrimld-5-ybnethyl)­

pyrimidin-4-one 

A mixture of intennediate 852 (lOg), ethyl bromoacetate (3.38ml), diisopropylcthylamine (5.84ml) and 

dichlorometbane (SOml) 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). lH-NMR. (CDC13) 8 1.26 (3H, 

t), 3.71 (2H. s), 4.26 (2H, q), 4.46 (2H, s), 4.48 (2H, s), 6.91 (lH, s), 6.98 (2H. m), 7.35 (2H, m), 8.70 

(2H. s), 9.09 (lH, s); MS(APCT} M+1=41S, C2off19FN403S requires 414. MPt 145.1°C. 

Intermediate B73 - 1-Carboxymethyl-2-( 4-Doorobenzyl)tbio-5-(pyrimid-S.ylmethyl)pyrimidin-

4-one 

~ 
25 0.5M aqueous sodium hydraxide (33.Sml) was added slowly to a solution of Intcnnediate 872 (7.0lg) 

in dioxan (150ml). The mixture .was stired for 2.Sh 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) 8 

3.59 (2H. s), 4.41 (2H, s), 4.67 (2H, s), 7.11 (2H, m), 7_.45 (2H, m), 7.72 (lH, s), 8.70 (2H, s), 9.0.3 (lH, 

30 s).13.55 (lH, bs); MS (APCI-) M-1=385, C1gH15FN403S ,requires 386. MPt 206-207°C. 
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IntermediateB74 - l-Ethoxycarbonylmethyl-2-(4-fiuorobenzyl)thlo-S-(2-oxopyrimid-S-yl· 
methyl)pyrimidin-4-one 

Prepared from Intennediate B86 by the method of Example 21. except using only 2 equivalents of B-
S b.romocatecholborane. lH-NMR (d6-DMSO) ~ 1.28 (3H, t). 4.26 (4H, q), 4.53 (2H, s), 4.90(21:1, s), 

7.26 (2H. m), 7.57 (2H. m), 7.69 lH, s), 8.2S (2H, br. s); MS (APCI+) found (M+l) = 431; 
C2()H1gFN404S requires 430. 

10 

IDtermediate 875 - 1-Ethoxycarbonybn.ethyl-2-( 4-fluorobenzyl)tldo-5-(l-etbyl-2-oxopyrimid-5-
ylmethyl)pyrimidln-4-one 

To a solution of Intermediate B74 (3.lg) in chy dimethylformamide (40ml) under argon was added 
ethyl iodide (l.4g) and anhydrous potassium carbonate (2.Sg). The mixture was stirred at room 
temperatme for 20b 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~- Elution of each column with EtOAc to 18% MeOH:EtOAc and combining 
appropriate fractions gave the title compound (1.Sg). 1H-NMR (CDC13) ~ 1.27tl.39t), 3.46 (2H,s), 
3.94 (2H,q). ~.25 (2H,q),4.48 (2H,s), 4.57 (2H,s), 6.9-7.15 (2H,m), 7.21 (lH,s), 7.3-7.4 (2H,m), 7.9 
(lH,m). 8.4 (1H,m). MS (APCI+) found (M+l ) = 459; C22H23FN404S requires 458. 
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1

1-(tert-Butoxycarbonylmethyl)-2-{4-fluoro­
benzylthio)-5-benzylpyrimidin-4-one 

I 
I j l-(tert-Butoxycarbonylmetbyl)-2-{4-fluoro-

I benzylthio )-5-( 4-chlorobenzyl)pyrimidin-4-
one 

I 

I
i 1-(tert-Butoxycarbonylmethyl)-2-benzyl­

tbio-S-((1-methylpyrazol-4-yl)methyl)­
pyrimidin-4-one 

l-(tert-Butoxycarbonylmetbyl)-2-(3,4-
l difluorobenzylthio)-S-({l-methylpyrazol-4-
! yl)methyl)pyrimidin-4-one 

The folJowing intermediates were prepared by the method of intermediate B72: 

i 
iNO Precursors Structure Name 
I 

.. 

lns Int. B61 j t-(Ethoxycarbonylmetbyl)-2-(2,6-dichloro-I 4 I pyrid-4-ylmethylthlo)-5-(2-methoxypyrimid-
5-ylmethyl)pyrimidin-4-one 

Ins IntB54 1-((Ethoxycarbonylmetbyl)-2-(4-fluoro-

I s benzylthio)-5-(2-trifluoromethylpyrimid-S-
I ylmethyl)p~din-4-one 

jBS 
l 

Int. BS3 I l-(Ethoxycarbonylmethyl)-2-(4-fluoro-
! 6 

1 benzyl)thio-5-(2-methoxypyrimid-S-yl-I I methyl)pyrimidin-4-one 
i 

,BS I Int. B55 j t-(Ethoxycarbonylmetbyl)-2-(4-fluoro-
! 7 I I I benzyl)thio-5-(2-(4-morpholino)pyrimid-5-
I I ylmethyl)pyrimj.din-4-one I I I 

I BB 
I 

IntB56 11-(Ethoxycarbonylmethyl)-2-(4-fluoro- . 

I 8 benzyl)thio-S-{2-dimetbylaminopyrimid-5-
I ylmethyl)pyrimidin-4-one 

I i 
I 

The following intermediates were prepared by the method of intermediate B71: 
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j No I Preeorsors 

I • I 
I • 

I B9 I Int. B76 

I 0 I 

I B9 Int.B82 
I 

I t 

I 
B9 Int.B78 
2 

IB9 
3 

Bl 
04 

Int.B79 

Int.BRO 

Int. B77 

·- - aczzzr= 

I Sttucture 

I~ 
(y'~H~ 

....... ...._._ -

PCT/EPG0/03727 

!Nam• 
I 1-(Carboxymetbyl)-2-benzylthio-5-(1-
1 methylpyrazol-4-ylmethyl)pyrimidin-4-one 

1-(Carboxymethyl)-2-(3,4-difluorobenzyl)­

I tbio-5-(2-methoxypyrimid-5-ylmethyl)-

f pyrimidin4-one 

111-(Carboxymethyl)-2-(3t4-diflu_orobenzyl)­
tbio-5-( t-methylpyrazol-4-ylmethyl}-

j pyrimidin-4-one 

i 1-(Carboxymethyl)-2-(2,6-dimetbylpyrid-4-
1 
! ylmethylthio )-5-((1-methylpyrazol-4-yl)-
1 

I metbyt)pyrimidin4-one 

I 

I 
l-Carboxymethyl-2-(4-fluorobenzylthio)-5-
benzylpyrimidin-4-one 

j 1-Carboxymetbyl-2-( 4-fluorobenzylthio)-5-

1 (4-chlorobenzyl)pyrimidin4-one 

I 

.~ I 1-(Carboxymethyl)-2-(4-fluorobenzylthio)-

(Y'~) ~~ 

1

1 5-((1-(2-methoxyethyl)pyrazol-4-

~ ~ yl)methyl)pyrimidin-4-one 

The following intennediates were prepared by the method of intermediate B73: 

/B96 
; 

B97 

I Precursor 

! s 
I Int BSl 

I I Int.B67 

I 
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I 
I l-(3-Carboxyprop-l-yl)-2-(4-fluorobenzyl)­

ll thio-5-(2-methoxypyrimid-5-ylmethyl)­
pyrimidin-4-one 

1-(3-Carboxyprop-l-yl)-2-(4-fluorobenzyl)­

I thio-5-(1-methylpyrazol-4-ylmetbyl)-

/ pyrimidin-4-one 
I 
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I e9s 
I 

Int.BBS . I I-Carboxymethyl-2-(4-fluorobenzylthio)-S-

I 
I ((2-trifluoromethylpyrimid-S-
I yl)metbyl)pyrimidin-4-one 

1- Int. 868 l 1-(3-Carboxyprop-1-yl)-2-(4-fluorobenzyl)-
thio-5-(2-(4-morpholino)pyrimid-5-yl-

1 methyl)pyrimidin-4-one 

I 

lnt.B75 , 1-Carboxymethyl-2-(4-fluorobenzyl)thio-5-i 810 
i I (1-ethyl-2-oxopyrimid-5-yl-I 0 

I 
I 

methyl)pyrimidin-4-one 

I 
Int. B87 1 1-(Carboxymethyl)-2-(4-fluorobenzyl)thio-810 I 

I 1 I I 5-(2-(4-morpholino)pyrimid-S-yl-

0 I methyI)pyrimidin-4-one . I 
810 Int. B88 1-(Carboxymethyl)-2-(4-fluorobenzyl)thio-

I 2 5-(2-dimethylaminopyrimid-5-yl-

I N_... 

I 1 methyl)pyrimidin-4-one 
I I 
I 810 lnt.B84 i 1-(Carboxymethyl)-2-(2,6-dichloropyrid-4-

I 

I 3 Me 
I ylmethyltbio)-S-(2-methoxypyrimid-5-yl-

I metbyl)pyrimidin-4-one 

I 
BIO lnt.886 I l-Carboxymethyl-2-(4-Fluorobenzylthio)-S-

4 (2:..methoxypyrimid-S-ylmethyl)pyrimidin-4-
I 
i one 
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Example 1 - l-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonyhnethyl)·2-(4-

ftuorobenzyl)thio-5-(1-methyJpyruol-4-yJm~yl)pyrimidin4-one 

A mixture of Intermediate A2 (0.27g, 1 equiv). Intermediate B7l (0.45g, 1 equiv). 
5 hydtCJxybenzotriazole (O.Ol8g. 0.1 eqWv).1..(3.:dimethylaminopropyl)-3-ethylcarbodiimide (0.2Sg, 1.1 

equi-v) and diehlorometbane (lSml) was stft:red at room temperature overnight. then diluted with 
dicblorometbane and washed with aqueous SOciiilln bicarbonate. The organic layer was applied directly 

to a lOg silica cartridge. which was eluted with 0-10% methanol in ethyl acetate;. Product fractions 
we~.evapotated to an oil. which was tri~fed ~th ether to obtain a white solid (0.39g). 1 H-NMR 

10 (d(j~DMSO) 3 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 
(lH, 2Xs). 6.91-6.99 (2H, m). 7.21-7.49 (liH. in); MS (APCI+) found (M+l) =602; 

C32H2~sais requires 601. 

15 

20 

25 

E:mnlple 2 - 1-(N-Methyl-N-(4-(4-biflu~etbylphenyl)bemyl)aminoearbonylmethyl)·2-(4-
tlnorobenzyl)thio-5·(1-methylpyraz0J-4-ylmethyl)pyrimidin-4-one 

Prepared from Intermediates A45 and B71 by the method of Example 1. 1 ll-NMR (DMSO) 6 2.96 
(3H,s). 3.39 (2H,m), 3.77 (3H,s). 4.43 (2H, s). 4.57 (211.s), 4.97 (2H,s), 7.12 (3H,m), 7.25 (lH.s). 7.34-
7.48 (6H, m), 7.62-6.70 (2H,m). 8.84 (4H,m).; MS (APCI+) found (M+l) = 636; C33H2~,4N5C>i.S 
requires 635. 

Example 3 - 1-(N-{2-Dimethylaminoethyl)-N•(4-{4-chlorophenyl)benzyl)aminocarbonyl· 

methyl)·2-(4-8uorobenzyl)thio-5-(l-methylpyrazol-4-ylmethyl)pyrimidin-4-one hydrochloride 

~fY 
Me~"(,()"~ 

Prepared from Intermediates A6 l and B71 by the method of Example 1. 1 H-NMR (CDCl3) 6 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 
(2H. s), 6.88-6.93 (2H, m), 7.25-7.29 (6H, ~1 7,36-7.45 (6H, m) 7.62 (lH, s); MS (APcr+) found 
(M+ 1) = 659; C35H36ClFN6QiS requires 658. 
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Example 4 - 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)·2-(4-
fiuorobenzyl)thio-5·(2-(4·morpholino)pyrimid-5-ylmethyl)pyrimidin-4-one 

ff s l_ 

"--0-0-a 
A solution of Intermediate A7 (0.23g. 1 equiv). Jntennediate BSS (0.27g, 1 equiv) and diisopropyl-

5 ethylamine (0.lOg, 1.2 equiv) in dry dichloromethane (6ml) was stirred at room temperature under 
argon for 20h, then diluted with more dichlorometbane and washed successively with water and 
aqueous anunonium 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). 1H-NMR (DMS~ 3: 2.95 (d, 3H), 3.42 (d, 2H), 3.64 (s, SH), 4.40 (d, 2H), 4.60 (d, 2H), 

10 4.95 (d, 2H), 7.1(m,2H), 130 (d, 2H), 735-7.6 (m, 6H), 7.65 (m, 3H), 8.30 (s, 2H). MS (APCI+) 
Found (M+l) = 685/687; C3@i34CIFN603S requires 685. 

15 

Example S - 1-(N·(2-(dimethylamlno)ethyl)·N·(4-(4·trlfiuoromethylphenyl)benzyl)amino-. 
Carbonylmethyl)-2-(4-fluorobenzyl)tbio-S·(l·metbyl-4-pyruolylmethyl)pyrimidin-4-one 
hydrochloride 

Prepared from Jntennediates A72 and B71 by the method of Example 1. 1H-NMR (CDC13) 3 2.98 
(3H,s), 2.99 (3H.s), 3.20 (2H,m). 3.60 (2H,s}, 3.93 (5H,m), 4.42 (3H,s), 4.69(2H,s}, 5.00 (2H,s}, 6.89 
(211,m}, 7.2-7.3 (4H,m}. 7.47 (4H, m), 1.55 (2H,d}, 7.70 (3H,m), 11.7 (lH, br s); MS (APCI+) fotind 
(M+l) = 693; C3@136f 4N6~s requires 692. 

20 Example 6 - 1-(N-(2-(diethylamino)ethyl)-N·( 4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)· 
2-(4-fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin·4-one 

A mixture of Intermediate A3 (82.7g. 1 equiv), B7l (101.3g.1 equiv), hydroxybenzotriazole (39.9g, 1 
equiv}, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (100.0g, 2 equiv} and dichloromethane 

25 (1200ml) was stirred under argon at room temperature overnight, then aqueous sodium bicarbonate was 
added slowly with stining. The organic layer was separated, the aqueous layer extracted twice more 
with dichlorometbane. and the combined organic extracts dried over potassium carbonate and 
evaporated to a brown oil. Trituration with ether gave a solid, which was f'J.l.tered off and purified by 

44 

SUBSTITUTE SHEET (RULE 26) 



c =- Z7 .. ___...... "'JF-· 

W000/66567 PCT/EP00/03727 

chromatography on silica, eluting with methanoVdichloromethane then with methanolic 

anunonia/dichloromethane. Product fractions were evaporated to a yellow foam (98g). 1 H-NMR 

(CDCl3• rotainer mixture) 3 0.9-1.0 (6H,m) 3 2.4-2.6 (6H,m), 3.2313.52 (4H,2x t), 3,5813.61 (4H. 2x s), 

3~85 (3H,s}, 4.46/4.53/4.64/4.82 (6H,4x s), 6.75/6.79 (1H,2x s), 6.9 (2H,m), 72-7.5 (12H,m); MS 

S (APCI+) found (M+ 1) = 687/689; C37J4oCIFN60iS requires 6861688. 

Example 7 - 1-(N·(l·(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyJ)aminocarbonylmethyJ)­

.2-(4.fluorobenzyl)thio-5-(1-metbyl4pyrazol~ethyl)pyrimidin-4-one hydrochloride 

The free base from Example 6 (8.7g. 1 equiv) was dissolved in dichlorometbane (SOml) ·and IM 

hydrogen chloride in ether (1 equiv) was added dropwise under argon. The mixture was evaporated to 

10 ca. half volume and sonicated to obtain a clear solution, which was transfeued to a syringe and added 

dropwise to ether (200ml) with vigorous stilling. The white solid was filtered off, washed with ether 

and dried in vacuo; yield 8.SSg. 1H-NMR (DMSO, ca. 2:1 rotamer mixtwe) 8 1.14-1.24 (6H,m), 3.1 

(6H, m), 3.6 (2H,m). 3.76 (3H.s). 4.3814.45 (2H,2x s), 4.61/4.70 (2H.2x s), 4.98/5.11 (2H,2x s), 

6.75/6.79 (1H,2x s), 7.1-7.7 {15H.m), 10.15/10.75 (1H.2x br s; MS (APCI+) found (M+l) = 687/689; 

15 C3jJ4oCIFN6C>.2S requires 686/688. 

Example 8 - 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl).: 

2-(4-Duorobenzyl)thio-5·(1-methyJ-4-pyruolylmethyl)pyrimidin-4-one bitartrate 

A solution of L-tartaric acid (0.75g. 1 equiv) in 2-propanol (12ml) was added to a solution of the free 

base from.Example 6 (3.43g. 1 equiv) in 2-propanol (2Sml) 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. lH-NMR (DMSO, ca. 60:40 rotamermixture) 8 0.9-1.1 (6H,m). 2.5-2.8 (4H,m.). 

3.2-3.4 (6H,m), 3.76 (3H,s), 4.20 (2H,s), 4.39/4.43 (2H,2x s), 4.60/4.67 (2H,2X s), 4.9215.08 (2H,2x s), 

7.1-7.7 (lSitm}; MS (APCI+) found (M+l) = 6871689; C37H4oCJFN602S requires 686/688. 

ExaJDple 9 - 1·CN·(2-(diethylamlno)ethyl)•N•(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)· 

25 2-(4-ftuorobenzyl)tbio-S·(l-methyl-4-pyrazolylmethyl)pyrimidin-4-one maleate 

A solution of maleic acid (O.S8g, 1 equiv) in methanol (lOml) was added to a solution of the free base 

from Example 6 (3.43g, 1 equiv) in methanol (lOml) with stirring. The mixture was evaporated to ca. 

half volume, diluted with ether, then the supematent decanted off. The oil was triturated with ether to 

obtain a solid, which was :filtered off, was~ with ether and dried in vacuo; yield 3.69g. lH-NMR 

30 (DMSO, ca. 3:1 rotamer mixture) essentially similar to Example 7, plus 8 2.33 (3H,s); MS (.APCI+) 

found (M+l) = 687/689; C37H40CJFN6QiS requires 686/688. 

Example 10 - 1-(N-(2~diethylamino)ethy~-~..(4-(4-chloropbenyl)benzyl)aminocarbonyl­
methyl)-2-(4-ftuorobenzyl)thio-S-(1-metbyl+pyrazolylmethyl)pyrimidln-4-one mesylate 

Prepared by the method of example 9, using methanesulfonic acid (0.32ml, 1 equiv) in place of maleic 

35 acid; yield 3.59g. lff-NMR (DMSO, ca. 3:1 rotamermixture) essentially similar to Example 7, plus 8 

6.03 (2H.s); MS {APCI+) found (M+l) = 687/689; C3714DCIFN6QiS requires 686/688. 
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Example 11 - 1-(N-(2-(diethylamino)ethyl)-N-( 4-( 4-chlorophenyl)benzyl)aminocarbonyl­

methyl)-2-(4-ftoorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyJ)pyrimidin-4-one taurocholate 

Prepared by the method of example 9, using taurocholic acid (2.57g, 1 equiv) in place of maleic acid; 

yield S.56g. la-NMR. (DMSO, ca. 3:1 rotamer mixture) essentially similar to Example 7, plm (inter 

5 alia) 3 0.58 (3H,s), 0.81(311.s).0.91(3H,d),1.14 (3H,s); MS (APCI+) found (M+l) = 687/689; 

C37ff4c)ClFN6QiS requires 686/688. 

Example 12 - 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-triftuoromedtylphenyl)benzyl)· 

aminocarbonylmethyl)-2-(4-ftuorobenzyl)thio-5-(l-methyl-4-pyramlylmethyl)pyrimidin-4-one 

~· 
10 Prepared from Intermediates A73 and B71 by the method of Bx.ample 1. lH-NMR (CDCh, rotamer 

mixture) 6 0.9-1.0 (611.m) a 2.4-2.6 (6H,m), 3.2413.4-3.6 (4H,2x m), 3.85 (311.s), 4.46/4.53/4.6614.83 

(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+l) =721; 

C38J4oF,4N6QiS requires 720. 

Example 13 - 1-(N-(2-(diethylamino)etbyl)-N-(4-(4-triftuorometbylphenyl)benzyl)-

15 aminoc:arbonylmethyl)-2-(4-ftuorobenzyl)thio-5-{1-methyl-4-pyramlylmethyJ)pyrimidin-4-one 

hydrocbloride 

The free base from Example 12 (0.75g, 1 equiv) was dissolved in dichloromethane (5 ml} and lM . . 
hydrogen chloride in ether (1 equiv} was added dropwise under argon, then excess ether was added 

with vigorous stining. The white solid was filtered off, washed with ether and dried in vacuo; yield 
20 0.73g. lH-NMR(DMSO,ca.3:1rotamermixture}81.1-1.2 (6H,m).3.1(6H,m).3.37 (2H+H~O,m), 

3.66 (2H,m), 3.76 (3H,s), 4.37/4.45 (2H,2x s), 4.63/4.72 (2H,2x s). 4.97/5.12 (2H,2x s}, 7.1 (2H,m), 

7.24f1.26 (1H.2x s); 7.4-7.5 {6H,m),6.62/6.71 (2H, 2x d), 7.84 (4H,m), 10.1110.65 (1H,2x br s); MS 

(APCI+) found (M+l) = 721; C381LioF~6CiS requires 720. 

Eumple 14 - 1-(N-(2-(diethylamino}ethyl)-N-(4-(4-triftuoromethylphenyl}beazyl)-

25 aminocarbonylmethyl}-2-(4-ftuorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl}pyrimidin-4-one 

bitartrate 

Prepared from the free base of Example 12 by the method of Example 8. 1 H-NMR (DMSO, ca. 60:40 

rotamermixture} 3 0.9-1.0 (6H,m), 2~5-2.8 (4H,m), 3.2-3.5 (6H,m), 3.76 (3H,s), 4.19 (2H,s), 4.38/4.43 

(2H,2x s), 4.62/4.69 (2H,2x s), 4.92/5.10 (2H,2x s), 7.0-7.S (12H,m}, 7.617.7 (lH, 2x d}, 7.84 (2H,m); 

30 MS (APCI+) found (M+l) = 721; C3g"4-0F4N6QiS requires 720. 
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Example 15 - 1-(N-(2-(dietbylamino)etbyl)·N-(4-(4-trifJuoromethyJphenyl)benzyl)­
BIDinocarbonyJmetbyl)-2-(4-0uorobenzyl)thio-5-(1-methyl-4-pyrazoJ.ylmethyl)pyrimidin-4-one 
citrate 

Free base from Example 12 (0.69g. !equiv) was added to acetone (lOml) followed by citric acid (0.20g. 
5 !equiv). The mixture was warmed to dissolve the solids then allowed to cool, whereupon the solids 

were filtered off and dried in vacuo; yield 0.80g, 90%, m.p. 130-133"C, lH-NMR (d6-DMS~ ca. 1:1 
rotamermi.xture) essentially similar to Example 14. plus 62.61 (2H,d); MS (APCI+) found (M+l) = 
721; C3slf.4oF~602s requires 120. 

Example 16 - 1-(N-(2-(dletllylamino)etbyl)·N-(4-(4-trifJuoromethylphenyl)benzyl)-
10 aminocarbonylmetbyl)-2-(4-fluorobenzyl)tbio-5-{1-metbyl-4-pyruolylmetbyl)pyrimidin-4-one 

tosy.late 

Pree base from Example 12 (1.0 g. l equiv) and tosic acid (0.26 g. 1 equiv) were dissolved in acetone 
(20 ml) at room temperature, then isopropyl acetate (60 ml) was added with stirring. After stining for a 
further 2 hours. the mixture was allowed to stand overnight then the solid was filtered off, washed with 

15 3:1 isopropyl acetate/acetone, and dried in vacuo; yield 0.87 g. m.p. 147°C. lH-NMR (d6-DMSO. ca. 
3:1 rotamer mixture) essentially similar to Example 13, plus (inter alia) 6 2.28 (3H,s); MS (APCI+) 
found (M+l) = 721; C3gltJoF.JN60iS requires 720 

20 

Example 17 - 1-(N·(2-(diethylamino)ethyl)-N-(2-(4--trlftuorometbylphenyl)pyrid·S-ylm.ethyl)­
aminocarbonylmetbyl)·2-(4-Duorobenzyl)tblo-5-(1-metbyl-4-pyrazolylmethyl)pyrimldin-4-one 

A mixture of Intermediate A106 (O.S23g, 1 equiv). Intermediate B71 (0.473g, 1 equiv). HATIJ (O.SSg, 
1.2 dqui\t); di1s0pr(jpylethylamine (0.622m1, 2.4 eqUiv) and dichJoromethane (20ml) was stirred under 
argon·;~ ?Dbih temperahire overnight. then WasW with aqueous ammonium chloride and aqueous 
sodium bicaxbonare. The organic layer was dried and evaporated. and the free-base product isolated by 

25 chromatography (silica. 3-8% methanol in dichloromethane) as a pale foam (0.39g). lH-NMR (CDCI3, 
major rotamer) & 0.94 (6H,t). 2.47 (4H,q), 2.58 (211.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 (lH,s). 6.98 (2H,m). 7.3-7.4 (4H,m). 7.6-7.8 (2H,m), 8.08 (2H,m), 
8.S7 (lff;Jn);MS (APCI+) found (M+l) = 722; C37H39F~70zS requires 721. 

Example 18 - 1-(N-(2-(Diethylamino)ethyl)-N-(2-(4--triOuoromethylphenyl)pyrid·S·yhnethyl)-
30 andnocarbonylmetbyl)-2-(4-ftoorobenzyl)tldo-5·(1-methyl-4-pyruolyJmethyl)pyrimidin-4-one 

hydrocbloride 

The free base from Example 17 (0.373g, 1 equiv) was dissolved in dichloromethane (lOml), and a 
solution of hydrogen chloride in ether (O.Sl7ml, I.OM solution, I 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). lH-NMR. (DMSO. ca. 60:40rotamermixtme)~1.1-1.3 (6H,m), 3.77 (3H,s)?4.38/4.43 
(2H,s). 4.6514.16 (2H,s). 5.0015.08 (2H,s), 7.10 (2H,m). 7.25 (lH,m). 7.3-7.5 (4H,m), 7.78 (IH,m), 7.87 
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(2H,d), 7.9718.06 (lH,d), 8.28 (2H,d), 8.6·1/8.70 (lH.in); MS (APCI+) found (M+l) = 722; 

C37H39F~7QiS requires 721. 

Example 19 - l·CN·(2-(Diethylamino)etbyl)-N·(2-(4-triftuoromethylphenyl)pyrid-S-ylmetby))­

aminocarbonylmetbyl)·2·( 4·ftuorobenzyl)thio-5-(l·methyl.:.4-pyrazolylmetbyl)pyrimidin-4-one 

5 bitartrate 

Prepared from the free base of Example 17 by the method of Example 8. 1 H-NMR (DMSO, ca. 60:40 
rotamermixture) 3 0.88-1.05 (6H,m), 3.76 {3H.s), 4.39/4.42 (2H,s)~ 4.65/4.74 (2H,s}, 4.97/5.10 (2H,s), 
7.11 (2H.m), 7.25 (lH.m), 7.3-7.5 (4H.m), 7.78 (lH,m), 7.87(2.H,m), 7.98/8.cn {lH.d). 8.28 (28,d), 
8.61/8.70 (lH.m); MS (APCI+) found (M+l) = 722; C37H3!)F~7QiS requires 721. 

IO Example 20 - 1·(N·(2-(l·Piperidino)ethyl)-N-{4-(4-triftuoroniethylphenyl)benzyl)amino­
carbonylmethyl}·2·(4-Duorobenzyl)thio-5·(1·metbyl-4-pyrazolylmetbyl}pyrimidin-4-one 

bitartrate 

The free base was prepared from Intermediates A108 and B71 by the method of Example 1, then 
15 . converted to bitartrate salt by the method of Example 8. lH-NMR {DMSO, CL 60:40 rotamer miltture) 

~ 1.3-1.6 (6H,m} ~ 2.3-2.7 (6H,m}, 3.3-3.6 {4H,m), 3.77 (3H,s). 4.22 (2H,s), 4.37/4.44 (2H,2x s), 
4.6214.69 (2H,2x s}, 4.88/S.08 (2H,2x s}, 7.1-7.5 {12H,m}, 7.6T/.7 (lH, 2x d). 7.83 (2H,m); MS 

(APCI+) found (M+l) = 733; C39J4oF~602S requires 732. 

Example 21 - 1-(N-(Carb~etbyl)-N-(4-(4-trifluoromethylphenyl}henzyl)aminocarbonyl· 

20 methyl)·2·(4-0uorobenzyl)thio-5-(l-metbyl-4-pyrazolylmethyl)pyrimidin-4-one sodium salt 

~· 
Example 102 (130 mg) was added to a solution of sodium bicarbonate (16 mg) in water (4 ml) and 
stiITed for 1 hour at room temperature. A small proportion of methanol was added to obtain a clear 

solution on wanning and sonication. Filtration and lyophilisation gave the desired sodium salt as a 
25 white solid. lH-NMR (DMSO) a 3.49 (2H.s), 3.76 (3H,s), 4.42 (2H,s), 4.85 (2H,s), 7.14 (2H,m), 7.26 

(IH,s), 7.36 (3H,m), 7.49 (3H,m), 7.60 (2H,m), 7.84 (4H,m); MS (APCI-) found (M+l) = 678; 

C3~2!JF~504S requires 679. 
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Example 22 - 1-(N-(2-aminoethyl)-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)·2-(4-

fluorobenzyl)thio-S-(l-methyl-4-pyrazoJyJmethyl)pyrimidin·4--one hydrocbJoride 

The Boe-protected product was prepared from Intermediates A84 and B71 by the method of Example 1, 
S then deprotecled 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 fme white solid 
was obtained. This was filtered otf, washed with ether and dried to obtain the crude product .. which 
was purified by chromatography (silica. 10-20% methanol in dicbloromethane). 1H-NMR (DMSO, ca. 
60:40 rotame.rmixtute) 3 2.97/3.04 (2H.m) S 3.37 (2H,m). 3.55 (2H,m), 3.77 (3H,s}, 4.3614.45 (2H,2x 

10 s},4.604.67 (21Ux s),4.93/S.09(2H,2x .s), 7.0-7.7 (lSH,m). 8.0S/8.20(2H.2x brs); MS (APCI+) 

found (M+t) =733; C39JLwF4N<PlS requires 732. 

ExmDple 23 - 1-(N-Methyl-N-(4-(4--cblorophenyJ)benzyl)amlnocarbonybnethyl)-2-(4-
ftuorobenzyl)thio-5·(2-oxopyrimid-S-ylmethyl)pyrimidin-4-one 

15 A mmure o(BXampJe 121 (0.73g, l.2mmol), B-bromocatecholborane (1.0lg, S.lmmoJ) and dty 
dicblorometbane (20ml) was stirred under argon at room temperature overnight. giving a clear orange 
solution. Water was added and stining 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). 1 H-NMR (DMSO) l> 2.80-3.06 

20 (3Jt 2xs). 3.37 (2H, s). 4.33-4.49 (2H, 2xs), 4.504.72 (2H, 2xs), 4.87-5.06 (28. m), 7.04-7.75 (13H, 

mh 8.19 (211. s); MS (APCJ-) found (M-1) = 614; C32H27N503SFC1requires615. 

1_be ,-Ollowing Examples were made either by the method of Example 1 (EDC ·coupling) or Example 15 
(HATIJ coupling); where indicated, the salts were subsequently prepared by the methods of Examples 
7-8 as appropriate: 

I Ex I Precuno I Structure 
I 

!Name 
I 

I I 

! I . rs 

I 
! 

I 

I I 1 No 
I I I I . 
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I Jo Int.A2 I~ j l-(3-(N-methyl-N-(4-(4-chlorophenyl)-
Int. B97 ·~~- I benzyl)aminocarbonyl)prop-1-yl)-2-(4-

j fluorobenzyl)thio-5-( 1-methyl-4-

~ pyrazolylmethyl)pyrimidin-4-one 

I 31 Int.A120 1-(3-(4-(4-fluorophenyl)benzylamino-I 

I Int.B97 carbonyl)prop-l-yl)-2-( 4-fluoro-

I benzyl)tbio-5-(1-methyl-4-pyrazolyl-
I methyl)pyrimidin-4-one . 

I 
I 32 Int.A44 1-(3-(N-methyl-N-(4-( 4-fluorophenyl)-

I 
lnt.B97 benzyl)aminocarbonyl)prop-1-yl)-2-(4-

tluorobenzyl)thio-5-(1-methyl-4-
pyrazolylmethyl)pyrimidin-4-one I 

I 

I 33 lnt.A124 j 1-(3-(4-phenylbenzylaminocarbonyl)-
Int.897 I prop-1-yl)-2-(4-tluorobenzyl)thio-5-(1-

~ 
i methyl-4-pyrazolylmetbyl)pyrimidin-4-
I one 
i 
I 
I 
I 

134 lnt.A6 11-(3-(4-(4-chlorophenyl)benzylamino-
Int.899 ! carbonyl)prop-l-yl)-2-( 4-fluorol;>enzyl)-

l , _ thio-5-(2-(4-morpholino)-S-pyrimidyl-I 

1 methyl)pyrimidin-4-one 
I . -

j 35 Int.A2 11-(3-(N-methyl-N-(4-(4-chlorophenyl)-
lnLB99 benzyl)aminocarbonyl)prop-1-yl)-2-(4-

I . j fluorobenzyl)thio-5-(2-(4-morpholino)-5-
I pyrimidylmethyl)pyrimidin-4-one 

i 

Int.A6 ~ j 1-(3-(4-{4-<:blomphenyl)bcnzylamino-I 36 
I Int.B96 s I carbonyl)prop-l-yl)-2-( 4-fluorobenzyl)-I ff ~ lbio-5-(2--0X}'-5-pyrimidyimdhyl)-I 
I " I pyrimidin-4-one 

37 Int.A2 1-(3-(N-methyl-N-( 4-(4-chlorophenyl)-
Int. B96 I benzyl)aminocarbonyl)prop-1-yl)-2-(4-

lffs fluorobenzyl)thio-5-(2-methoxy-S-
I - pyrimidylmethyl)pyrimidin-4-one 
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Int.A120 

Jnt.B96 

Int.A44 

Int.B96 

Jnt.A124 
Jnt.B96 

InlA64 
Int.B96 

Int.A3 
Int. B104 

Jnt.A73 

Jnt.B104 

Int. AfJ 
Int.BlOO 

I-45 I Int. A2 

I I Int.BIO<> 
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I 1-(3-(N-methyl-N-(4-(4-tluorophenyl)­
I benzyl)aminocarbonyl)prop-1-yl)-2{4-( ........ :~ « j fluorobenzyl)thio-5-(2-methoxy-S-

..., L.CJ" "" I pyrimjdylmethyJ)pyrimidin-4-one 

I 1-(3-(4-pbenyJbenzy)aminocatbonyJ)­I prop-1-yl}2-(4-fluorobenzyl)thio-S-(2-
l metboxy-5-pyrimidylmethyl)pyrimidin4-I one 

j 1-(3-(N-methyl-N-{2-(4-fluorophenyl)-
I pyrid-S-ylmethyt)annnocarbonyt)prop-1-
1 yl)-2-(4-fiuorobenzyl)thio-S-{2-metboxy­I S-pyrimidylmethyl)pyrimidin-4-one 

' 1-(N-(2-(diethylamino)etbyl)-N-(4-(4-
chlorophenyl)benzyl)aminocarbonyl­
methyl)-2-( 4-tluorobenzyl)thio-5-(1-(2-
methoxyethyl}4-pyrazo1ybnethyl)-

• • din-4-one bitartrate 

j t-{N-(2-(diethylamiuo)ethyl)-N-{4-(4-
1 tritluoromethylphenyl)benzyl)amino-

0 'l.,o ~ ~ j carbonylmethyl)-2-(4-fluorobenzyl)thio-
.......... ~ F 1 5-(1-(2-metboxyethyl)-4-pyrazolyl-
,J . meth l ·midin-4-one bitarrrate 

51 

j l-(4-(4-chlorophenyl)benzylamino-

! carbonylmethyl)-2-(4-fluorobenzyl)thio­
I s-(1-ethyt-2-oxo-s-pyrimidylmethy1>-

I pyrimidin-4-one 

1-(N-methyl-N-(4-(4-chlorophenyl)­
I benzyl)aminocarbonylmethyl)-2-(4-
1 tluorobenzyl)thio-5-(l-ethyl-2-oxo-5-
1 pyrimidylmethyl)pyrimidin-4-one 

1-(N-methyl-N-(4-( 4-fluoropbenyl)-

I benzyl)iiminocarbonylmetbyl)-2-(4-
- tluorobenzyl)thio-5-(J-ethyl-2-oxo-5-
1 pyrimidylmethyl)pyrimidin-4-one 
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Jnt.A45 
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Int. A46 
Int.B71 

lnt.A56 
Int.B71 

Int. A60 

Int.B71 

Jnt.A59 
Jnt.B71 
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Int.B71 
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~ .· .. .· ., 1-(N-methyl-N-(4-(4-chlorophenyl)-

~ "-r benzyl)aminocarbonylmethyl)-2-(2,6-
~ y ~ ~ j dimethylpyrid-4-yl)methylthio-5-(1-
l . ~ I methyt-4-pyrazo1y1methy1)pyrimidin-4-

. I one 

. j t-(N-(2-(dietbylamino)ethyl)-N-(4-(4-

1 chlorophenyl)benzyl)aminocarbonyl-
1 methyl)-2-(3,4-difluorobenzyl)tbio-S-{1-
i methyl-4-pyrazolylmethyl)pyrimidin-4-
1 one hydrochloride 

· .. · · I 1-(N-methyl~N-(4-(4-trifluoromethyl-
I phenyl)benzyl)aminocarbonylmethyl)-2-

~ _ Mi= I (3,4-difluorol:Jenzyl)thio-5-(1-methyl-4-
~ F j pyrazolylmethyl)pyrimidin-4-one 

Cl 

52 

I 1-(N-methyl-N-(4-(4-cblorophenyl)-2-
j tluorobenzyl)aminocarbonylmethyl)-2-

1
1 (4-fluorobenzyl)thio-5-(1-methyl-4-
, pynzolylmethyl)pyrimidin-4-one 
I . 
I 

1

1-(N-metbyl-N-( 4-(2.4-bis(trifluoro-
I metbyl)p1-enyl)benzyl)aminocarbonyl­
I methyl)-2-(4-fluorobcnzyl)thio-S-(1-

F I methyl-4-pynizolylmetbyl)pyrimidin-4-

1 one 

I
. 1-(N-methyl-1'{-(4-(2,4-difluoropbenyl)­

benzyl)aminocarbonylmethyl)-2-(4-

I. fluorobenzyl)~o-S-(1-methyl-4-. pyrazolylmethyl)pyrimidin-4-one 

! 1-(N-methyl-~-(4-(3-chloro-4-fluoro-

I phenyl)benzyl~aminocarbonylmetbyl)-2-, ( 4-fluorobenzyl)thio-.S-(1-methyl-4-
1 pyrazolylmethyl)pyrimidin-4-one 
! . 

j . . . 

i 1-(N-methyl-N:-C 4-(3-fluoro-4-chlororo-
I phenyl)berizyl)~nocarbonylmethyl)-2-
1 . . 

I (4-fluorobenzyl)thio-5-(1-methyl-4-
' j pyrazolylmetbyl)pyrimidin-4-one 

I J-(N-(2-(l-piperidino )ethyl)-N-(4-( 4-
1 chlorophenyl)benzyl)aminocarbonyl-
1 methyl)-2-( 4-fluorobenzyl)thio-5-(1-
1 methyl-4-pyrazolylmethyl)pyrimidin-4-
1 one hydrochloride 
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Is' I Jnt.A7S ,, 1-(N-(i:(l"'PYrrolidino)etbyl)-N-(4-(4-

I Int.B71 r- cblorophenyl)benzyl)aminocarbonyl-
I 

I.ff~ methyl)-2-(4-fluorobenzyl)thio-S-(1-
I I methyl-4-pyrazolylmethyl)pyrimidin-4-
I I 

one hydrochloride 

I s1 
I I 

I Int.A76 l 1-(N-(2-(4-morpholino)ethyl)-N-(4-(4-

I Int.B7t chlorophenyl)benzyl)aminocmbonyl-
I I methyl)-2-( 4-fluorobenzyl)tbio-5-(1-I . I methyl-4-pyrazolylmethyl)pyrimidin-4-
I 
I one hydrochloride 
I 

'58 Int.A95 j t-(N-(2-(bis(2-hydroxyethyl)amino)-
i Int. B71 i ethyl)-N-(4-(4-chlorophenyl)benzyl)_ 
I 
I 

! aminocarbcmylmethyl)-2-(4-fluoro-
I benzyl)thio-s-c1-methy1-4-pyrazo1y1-

! I meth 1> · · clin-4-one I 

! 59 Int.A74 j l-(N-(2-(di-isopropylamino)ethyl)-N-(4-
! 

Int.B71 (4-chlorophenyl)benzyl)aminocarbonyl-I I 

l I metbyl)-2-( 4-fluorobenzyl}thio-S-(1-
I methyl-4-pyrazolylmetbyl)pyrlmidin-4-
I one hydrochloride 

I'° Int.A94 j l-(N-(2-(N-(2-hydroxyethyl)-N-ethyl-

Int.B71 I amino)ethyl)-N-(4-(4-chlorophenyl)-

I , benzyl)aminocarbonylmethyl)-2-(4-
I fluorobenzyl)thio-5{1-methyl-4-

I I pyrazolylmethyl)pYrimidin-4-one I 
I bitamate 

61 Int.A70 

I~ 
I 1-(N-(2-hydroxyethyl)-N-(4-(4-chloro-

Int.B71 I phenyl)benzyl)aminocarbonylmetbyl)-2-
l (4-fluorobenzyl)thio-5-(1-methyl-4-
I pyrazolylmethyl)pyrimidin-4-one 

! 6l Int.AS! 

~ 
11-(N-(2-methoxyethyl)-N-(4-( 4-chloro-

I 
Int. B71 phenyl)benzyl)aminocarbonylmethy))-2-

I ( 4-fluorobenzyl)thio-5-(1-methyl-4-
I I pyrazolylmethyl)pyrimidin-4-one I I 'o-V I ' 
I 63 Int.ASO l t-(N-(3-(1-pyrrolidino )propyl)-N-( 4-( 4-. 

Int.B71 I I chlorophenyl)benzyl)aminocarbonyl-I Cl 

l I methyl)-2-c 4-fluorobenzyl)thio-s-o-I 

l I I methyl-4-pyrazolylmethyl)pyrimidin-4-I I I 

! I one hydrochloride 

I I 
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164 Int. A83 1-(N-(3-( 4-methyl-1-piperazino)propyl)-. . 

Int.B71 N-(4-(4-chloropbenyl)benzyl)amino-
carbonylmethyl)-2-(4-tluorobenzyl)thio-
5-(1-methyl-4-pyrazolyJmethyl)-
pyrimidin-4-one hydrochloride 

65 Int.A82 I t-(N-(3-(4-morpholino)propyl)-N-(4-( 4-
Int. B71 j cblorophenyl)benzyl)aminocarbonyl-

I metbyl)-2-(4-fluorobenzyl)thio-5-(1-
I methy1+pyrazo1y1methy1)pyrimidin-4-
j one hydrochloride 

I 

66 Int.A79 I l-(N-(3-(diethylamino)propyl}-N-(4-(4-
Int. B71 I cbloropbenyl)benzyl)aminocarbonyl-

! metbyl)-2.{4-fluorobenzyl)thio-S-(l-
I . 

I methyl-4-pyrazolylmethyl)pyrimidin-4-

~ one 

67 Int.A62 I l-(N-(3-(dimethylamino)propyl}-N-(4-(4-
Int.B71 I cblorophenyl)benzyl)aminocarbonyl- I 

, methyl)-2-(4-fluorobenzyl)thio-5-(l- I I methyl-4-pyrazolylmethyl)pyrimidin-4-
I one h drochloride I 

'8 Int.ASO 1 · 1-(N-(dimetbylaminocarbonylmethyl)-N- I 
I 

Int. B71 . (4-(4-chlorophenyl)benzyl)amino- I I catbonylmethyl)-2-( 4-fluorobenzyl)thio- ' I 

I s-c1-methyl-4-pyrazolylmethyl)- I · "midin-4-one 

I 69 Int.A48 I· 1-(N-ethyl-N-(4-(4-chlorophenyl)- l i 
Int. B71 I benzyl)aminoearbonylmcthyl)-2-(4-I 

I i I fluorobenzyl)thio-S-( 1-methyl-4-I 
I I pyraZolylmethyl)pyrimidin-4-one I 

I 
! 70 Int.A6 1-(4-( 4-chloroPbenyl)benzylamino-
! Int. B71 , carbonylmethyl}-2-(4-fluorobenzyl)thio-I 

I I s-c1-metby1+pyrazo1ylmethy1>-
I pyrimidin-4-one 

In Int.A93 ! t-(N-(2-(diethylamino)ethyl)-N-(4-(4-

I 
Int.B71 I difluoromethoxyphenyl)benzyl)aminocar 

Y i bonylmethyl)-2-(4-fluorobenzyl)thio-5-

I (1-mediy~-yl)pyrimfdin-(. 
I 

4-one hydrochloride ! 
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i 1-(4-{~fluorophenyl)benzylamino-
I carbonylmethyl)-2-(4-fluorobenzyl)thio­
I s-<1-methyl-4-pynzo1y1methy1>-
I pyrimidin-4-one 

I 1-(N-methyl-N-(4-(4-fluoropbenyl)­I benzyl)aminocarbonylmethyl)-2-(4-

1 

fluorobenzyl)thio-S-(1-metbyl-4-
pyrazolylmethyl)pyrlmjdin-4-one 

I 

j l-(N-methyl-N-(4-(4-methoxyphenyl)-

l' benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-S-(1-methyl-4-
pyrazolylmethyl)pyrimidhl-4-one 

j l-(N-(2-(diethylamino)etbyl)-N-(4-(4-
o....,c l trifluoromethoxyphenyl)benzyl)aminocar 

t.,. 1
1 

bonylmethyl)-2-(4-fluorobenzyl)thio-S-
' (1-methyl-4-pyrazolylmethyl)pyrimidin-
I 4-one hydrochloride 

l-(N-(2-hydroxyeth.yl)-N-( 4-( 4-trifl.uoro­
metbylphenyl)benzyl)aminocarbonyl­
methyl)-2-(4-fluorobenzyl)thio-S-(1-

F methyJ-4-pyruoJyJmethyJ)pyrimidin-4-
one 

-~ r 1-(N-(3-(dimethylamino)propyl)-N-(4-(4-
('r"';lj V-

1
1 ttifJuoromethylphenyl)benzyl)-

~ 
1 
~ .-. ~ aminocarbonylmethyl)-2-(4-ftuoro-
~)~ F I benzyl)thio-S-(1-methyl-4-pyrazolyl-

I meth 1 'JDidin-4..one drochloride 
I 1-(N-( 4-metbyl-I-piperazinocarbonyl-

. I 1' mcthyl)-N-(4-(4-trifluoromethylphenyl)-
I '

0 
~ ~ ~F benzyl)aminocarbonylmethyl)-2-(4-

f"'rl~ F j fluorobenzyl)tbiO-S:.Cl-methyl-4-
~ pyrazolylmethyl)pyrimidin-4-one 

SS 

h loride 
I 

I
I 1-(N-(4-morpholinocarbonylmethyl)-N-
, (4-(4-trifluoromethylphenyl)benzyl)-

F I aminocarbonylmethyl)-2-(4-fluoro-
F 

1

1 benzyl)thia.5-(l-methyl-4-pyrazolyl­
methyl)pyrimidin-4-one 

SUBSTlTUTE SHEET (RULE 26) 



WO 00/66567 PCTIEP00/03727 

I so Int.AS2 1-(N-(dimethylaminocarbonylmethyl)-N-
i Int. B71 (4-(4-trifluoromethylphenyl)benzyl)-

I aminocarbonylmcthy1}2-(4-fluoro-
I F benzyl)thio-5-(1-methyl-4-pyrazolyl-I 
I 

! meth I "din-4-one 

I 11 Int.Al21 I t-(4-(4-triflu6romethylphenyl)benzyl-

I 
! 

aminocarbonylmetbyl}2-(4-fluoro-Int.B71 

benzyl)tbio-5"'.(l-metbyl-4-pyrazolyl-

methyl)pyrimidin-4-one 

82. Int.A98 1-(N-(2{diethylamino)etbyl}N-(5-(4-

Int. B71 , chlorophenyl)pyrld-2-ylmethyl)amino-

carbonylmethyl}2-( 4-fluorobenzyl)tbio-
5-(1-methyl-4-pyrazolylmetbyl)-

pyrimidin-4-one hydrochloride 

l 83 
. 

l-(N-(2-(dimethylamino)ethyl)-N-(5-(4-I Int.A102 

I Int.B71 tritluoromethoxyphenyl)pyrid-2-yl-
! 
~ methyl)aminocarbonylmethyl}2-(4-rFI _ fluorobenzyl)thio-S-(J-methyl-4-

I lmeth I · · · -4-one 

84 Int.A99 l-(N-(2-(diethylamino)ethyl)-N-(5-(4-

I Jnt.B71 I trifluorometbylphenyl)pyrid-2-ylmethyl} 
I -I aminocarbonylmetbyl}2-(4-

I 
fluorobenzyl)tbio-5-(1-methyl-4-I pyrazolylmetbyl)pyrimidin-4-one 
h drochloride-

85 Int.AIOI ! l-(N-(2-(diethylamino)ethyl)-N-(2-( 4-

Int.B71 I chloropbenyl)pyrid-5-ylmethyl)amino-I carbonylmethyl)-2-( 4-fluorobenzyl)thio-
5-(l-methyl-4-pyrazolylmetbyl)-

pyrimidin-4-one hydrochloride 

IM Int. A103 l-(N-(2-hydroxyetbyl)-N-(2-(4-chloro-

Int.B71 phenyl)pyrid-~-ylmetbyl)aminocarbonyl-

~ 
metbyl)-2-(4-fluorobenzyl)thio-5-(l-

I methyl+py~lylmethyl)pyrimidin-4-

one 
87 Int.Al22 

I~ 
. i .:c2-(4-fluoropbenyl)pyrid-5-ylmethyl-
I 

Int. B71 I aminocarbony~methyl)-2-( 4-fluoro-
l benzyl)thio-5-( 1-methyl-4-pyrazolyl-I H ~ j methyl)pyrimidin-4-one 
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I 88 Int.A64 

I Int.B71 
I 

I 
I 89 Jnt.AlOO 
I 

lnt.B71 I 
I 
I 
I 
! 
I 

I'° Int.A104 

I Int.B71 
I 
I 
l 

I 
I '1 JnLA123 

j 
Jnt.B71 

I 
' I 

92 Int.A66 
Jnt.B71 

. 93 Int.A63 
Int.B71 

I" Int.A3 
Int.B89 

95 Int.A83 
Jnt.BlOl 

'• 

.11 • • @. 

# 
'~ '.' 

' ... · 
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! 1-(N-nleth}ft-N-(2-(4-fluoropbenyl)pyrid-

15-ylmethyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)tbio-5-(1-methyl-4-
pyrazolylmethyl)pyrimidin-4-one 

1-(N-(2-(dimethylamino)ethyl)-N-(2-(4-

trifluorometbylphenyl)pyrid-5-ylmetbyl)-

F I aminocarbonylmetbyl)-2-(4-I ~orobenzyl)thio-S-(1-methyl-4-
pyrazolylmethyl)pyrimidin-4-one 

i b drochloride 

I 1-(N-(2-(diethylamino)ethyl)-N-(2-(4-
! chlorophenyl)pyrimid-S-ylmetbyl)-

I aminocarbonylmethyl)-2-(4-fluoro-

I benzyl)thio-S-(1-metbyl-4-pymmlyl-

I meth I • midin-4-one bitartrate 
I l 1-(S-( 4.:chlorophenyl)tbien-2-ylmethyl-
1 ammocarbony1metby1)-2-(4-fluoro-I benzyl)tbio-S-{1-methyl-4-pyruolyl-

methyl)pyrimidin-4-one 

1-(N-methyl-N-(S-{~bloropbeoyl)tbien-

! 2-yhnethyt)ammocarbonylmetbyt}2-(4-
! . 

j fluorobenzyl)thio-S-(l-methyl-4-

1 pyrazolylmethyl)pyrimidin.+one 

1 l-(N-methyl-N-(S-(4-fluorophenyl)tbien-
2-ylmethyl)aminocarbonylmethyl)-2-(4-

j fluorobenzyl)thio-S-(l-methyl-4-
• pyrazolylmethyl)pyrimidin-4-one 

1-(N-(2-{diethylamino)ethyl)-N-(4-(4-

, cblorophenyl)benzyl)aminocarbonyl-
/ methyl)-2-benzyltbio-S-(1-methyl-4-
! pyrazolylmethyl)pyrimidin-4-one 
I hydrochloride 

I 1-(N-(3-( 4-methyl-l-piperazino )propyl)-

I N-(4{4-cblorophenyl)benzyl)amino-
I caibonylmethyl)-2-(4-tluorobenzyl)thio-

15-(2-{4-IDOl]lbolino)-S-pyrimidylmethyl 
pyrimidin-4-one bitartrate 
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. ii l-(N-methyl-N-(4-(4-trifluoromethyl-

I phenyl)benzyl)aminocarbonylmethyl)-2-Y . . I (4-fluorobenzyl)tbio-5-(2-(4-
. ~ F\ . F\..LI morpholino)-5-pyrimidylmetbyl)­, ~F., • 0din-4-cme 

I I-(N-(3-(4-dyl-1-piperazino)propyl)­

I N-(4-( 4-chlorophenyl}benzyl)amino-

I carbonylmethyl)-2-(4-fluorobenzyl)thio­l 5-(2-dimetbylamino-5-pyrimidylmethyl)­

I pyrimidin-4-cme bitartrate 
i 

11-(N-metbyl-N-( 4-( 4-cblorophenyl)-

l 
benzyl)aminocarbonylmethyl)-2-(4-

fluorobenzyl)thio-5-(2-dimethylamino-5-

l pyrimidylmethyl)pyrimidin4-one 

1-(N-metllyl-~-(4-(4-trifluoromethyl­

phenyl)benzyl)aminocarbonylmethyl)-2-
(4-fluorobenzyl)thio-5-(2-dimethyl­

millno-5-pyrimidyhnethyl)pyrimidin-4-
one 

1-(N-(2-(dietJlylamino)ethyl)-N-(4-(4-

trifluoromethylphenyl)benzyl)aminocarb 

1 
onyhnethyl)-2-(2,&dichloropyrid-4-yl)­

i methylthio-5-{2-metboxy-5-pyrimidyl-
.) • I methyl)pyrimidin-4-cme bitartrate 

58 

· 1-(N-(Ethoxycarbonyhnetbyl)-N-( 4-(4-

trifluoromethylphenyl)benzyl)amino­

carbonylmcthyl)-2-(4-flnorobenzyl)thio- . 

I S-(1-methyl-4-pyrazolyl­
meth I ·m1~ 

1-(N-methyl-N-( 4-(4-cblorophenyl)­

benzyl)aminocarbonylmetbyl)-2-(3,4-

difluorobenzyl)thio-5-(2-metboxy-5-

f pyrimidylinethyl)pyrimidin-4-one 
I . . 
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i l-(N-iriethyl-N-(4-( 4-trifluoromethyl-

I phenyl)benzyl)aminocarbonylmethyl)-2-
! (3,4-difluorobenzyl)thio-S-(2-methoxy-5-

F I pyrimidylmethyl)pyrimidin-4-one 

1-(N-methyl-N-(4-(4-chlorophenyl)-2-

i fluorobenzyl)aminocarbonyhnetbyl)-2-
! (4-fluorobenzyl)thio-5-(2-methoxy-S-
' i pyrimidylmethyl)pyrimidin-4-one 
! 
i 
I 

1
1-(N-methyl-N-(4-( 4-trifJuoromethyl-

, phenyl)-2-fluorobenzyl)aminocarbonyl-

F 1' methyl)-2-( 4-fluorobenzyl)thio-5-(2-
methoxy-5-pyrimidylmethyl)pyrimidin-4-

I one 

I t-(N-methyl-N-( 4-( 4-chlorophenyl)-3-

1 fluorobenzyl)aminocarbonylmethyl)-2-

l (4-fluorobenzyl)thio-5-(2-methoxy-S­
, pyrimidylmethyl)pyrimidin-4-onc 

F I 

.~ I t-(N-metbyl-N-(4-(2-fluoro-4-trifluoro-

i('f-~ ~..... I methylphenyl)benzyl)aminocarbonyl-
~ ~ .:. v~ l methyl)-2-(4-fluorobenzyl)tbio-S-(2-
~ .. I metboxy-5-pyrimidylmethyl)pyrimidin4-

. one 

59 

I t-(N-methyl-N-(4-(2.4-difluoruphenyl)­
I benzyl)aminocarbonylmethyl)-2-(4-, . I fluorobenzyl)thio-5-(2-methoxy-5-

j pyrimidylmethyl)pyrimidin-4-one 

'I 1-(N-methyl-N-( 4-(2-fluoro-4-<:bloro-
phenyl)benzyl)aminocarlxmylmethyl)-2-

, (4-fluorobcnzyl)thio-S-(2-methoxy-5-
j pyrimidybnethyl)pyrimidin-4-one 
I 

1

1-(N-methyl-N-(4-(3-cbloro-4-fluoro­
pbenyl)benzyl)aminocarbonylmethyl)-2-

i (4-fluorobenzyl)thio-S-(2-methoxy-S-

I pyrimidylmethyl)pyrimidin-4-one 

I 1-(N-methyl-N-{4-{3-fluoro-4-cbloro-

I phenyl)benzyl)8minocarbonylmethyl)-2-
j (4-fluorobenzyl)thio-5-{2-methoxy-5-
1 pyrimidylmethyl)pyrimidin-4-one 
i 
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j 1-(N-(2-(diethylamino)ethyl)-N-(4-(4-

l chlorophenyl)benzyl)aminocarbonyl-

1 methyl)-2-( 4-fluorobenzyl)thio-S-(2-
1 I metboxy-S-pyrimidyJmethyJ)pyrimidin-4-

one drochloride 

1 1-(N-(2-(dimethylamino)ethyl)-N-(4-(4-

1 chlorophenyl)benzyl)aminocarbonyl- · I metbyl)-2-(4-fluorobenzyl)thio-S-(2-
1 methoxy-S-pyrimidylmethyl)pyrimidin-4-

one b drochloride 

· 1-(N-(2-hydroxyethyl)-N-(4-(4-chloro-

I 
pbenyl)benzy~)aminocarbonylmcthyl)-2-

( 4-tluorobenzyl)tbio-S-(2-methoxy-S-

I pyrimidylmethyl)pyrimidin-4-one 

i 1-(N-(2-metboxyethyl)-N-(4-(4-cbloro-

I phenyl)benzyl)aminocarbonylmetbyl)-2-

(4-fluorobenz)'l)tbio-S-(2-methoxy-S­
pyrimidylmethyl)pyrimidin-4-one 

l-(N-(dimethylaminocarbonyJmethyl)-N­
(4-(4-cblorophenyl)benzyl)amino­
carbonylmethyl)-2-(4-fluorobenzyl)tbio-

I S-(2-methoxy~5-pyrimidylmeth!l)-
1 • • din-4-one 

1-(N-(ethoxycarbonylmethyl)-N-(4-(4-

j chlorophenyl)benzyl)aminocarbonyl-
i methyl)-2-(4-fluorobenzyl)thio-5-(2-

1 metboxy-S-pyrimidylmetbyl)pyrimidin-4-
1 one . 

11-(N-ethyl-N-(4-{4-cblorophenyl)-

I benzyl)aminocarbonylmetbyl)-2-(4-
1 I fluorobenzyl)thio-5-(2-metboxy-5-

pyrimidylmetbyl)pyrimidin-4-one 

1-(4-(4-chlorophenyl)benzylamino-

! carbonylmethyl)-2-(4-fluorobenzyl)thio­

[ 5-(2-rnethoxy-5-pyrimidylmethyl)-

I pyrimidin-4-one 

I 1-(N-methyl-N-( 4-(4-chlorophenyl)­

i benzyl)aminocarbonylmethyl)-2{ 4-
! fluorobenzyl)thio-5-(2-methoxy-S-
' i pyrimidylmethyl)pyrimidin-4-one 
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1-(4-(.i:ll'librophenyl)benzylamino­
carl>onylrnethyl)-2-{4-fluorobenzyl)thio-
5-(2-methoxy-S-pyrimidylmethyl)­
pyrimidin-4-one 

11-(N-methyl-N-( 4-(4-fluorophenyl)­
' benzyl)aminocarbonylmethyl)-2-(4-

1 
fluorobenzyl}thio-5-(2-methoxy-5-

! pyrimidylmetbyl)pyrlmidin-4-one 

1-(N-(dimethylaminocarbonylmethyl)-N­
I (4-(4-trifluoromethylphenyl)benzyl)-

I. aminocarbonylmethyl)-2-(4-fluoro. 
. benzyl)tbio-5-(2-methoxy-5-pyrimidyl­
! meth I) 'midin-4-one 
j t-(N-methyl-N-( 4-(4-tritluoromethyl-
i phenyl)benzyl)aminocarbonylmethyl)-2-

(4-fluorobenzyl)tbio-5-(2-methoxy-5-
pyrimidylmethyl)pyrimidin-4-one 

1-(N-methyl-N-(2-(3,4-dichlorophenyl)­
pyrid-S-ylmetbyl)aminocarbonylmethyl)-
2-(4-fluorobenzyl)thio-5-(2-metboxy-5-

i pyrimidylmethyl)pyrimidin-4-one 
! . 
i 

1

1-(2-(4-chlorophenyl)pyrid-5-ylmethyl)-
aminocarl>onylmethyl)-2-(4-fluoro-

! benzyl)tbio-5-(2-methoxy-5-pyrimidyl­
j methyl)pyrimidin-4-one 

J t-(4-(4-chlorophenyl)benzylamino-I carbonylmethyl)-2-{4-fluorobenzyl)thio­
i 5-(2-trifluoromethyl-S-pyrimidylmethyJ)­
l pyrimidin-4-one 
! 

1 
1-(N-methyl-N-(4-(4-chlorophenyl)­

I benzyl)aminocarbonylmethyl)-2-(4-
! fluorobenzyl)thio-5-(2-trifluoromethyl-5-
1 I pyrimidylmethyl)pyrimidin-4-one 

j t-(N-(2-(diethylamino)etbyl)-N-(4-(4-
1 trifluoromethylphenyl)benzyl)amino-
1 carbonylmethyl)-2-(4-fluorobenzyl)thio-
1 

F ; 5-(4-chlorophenylmethyl)pyrimidin-4-
! one bitartrate 
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· ~ 1 l-(N-methyl-N-(4-(4-trifluorometbyl-
~sJJI ~ phenyl)benzyp~ocubonylmethyl)-2-

,,AsP (.,o ~· "'~ I· (4-tluorobe~l)thto-5-(4-chlorophenyl-
~ " methyl)pyrimidin-4-one 

l 1-c 4-phenylbenzylaminocarbonyl-
I methyl)-2-( 4-fluorobenzyl)thio-S-(S-
' ·. ' I pyrimidylmethyl)pyrimidin-4-one 

I 

1

1-(N-methyl-N-(4-phenylbenzyl)amino-
carbonylmethyl)-2-{4-fluorobenzyl)thio­
S-(S-pyrimidylmethyl)pyrimidin-4-one 

1-(N-{2-(diethylamino)ethyl)-N-{4-{4-
j trifluoromethylphenyl)benzyl)aminocarb 

onylmetbyl)-2-(4-fluorobenzyl)thio-S­
{phenylmethyl)pyrimidin-4-one bitartrate 

I 
l-(N-methyl-N-( 4-( 4-trifluoromethyl­
phenyl)benzypaminocarbonylmethyl)-2-
(4-tluorobenzyl)thio-5-(phenylmethyl)­
pyrimidin-4-one 

1-(N-(2-(diethylamino)ethyl)-N-(4-(4-
I chlorophenyl)benzyl)aminocarbonyl-
1 methyl)-2-(4-fluorobenzyl)tbio-S-{2-(4-

morpholino)pyrimid-S-ylmethyl)­
·midin-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. 
No. 
140 

141 

Precurso 
n 

lnLA15S 
Jnt.B63 

! Stnacture 

I .~ 
l~rl) l;lo/ 
i V o~J 
i J-0-o-t. 
' F i 
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1-(N-methyl-N-{4-( 4-tritluoromethyl­
I phenyl)benzyl)aminocarbonylmethyl)-
12-(2-methyltbiazol4-yl)metbylthio-5-

1 (2-methoxy-:S-pyrimidylmethyl)-
I pyrimidin-4-one 

I l-(N-m~yl-N-(4-(4-trifluoromethyl­
i phenyl)benzyl)aminocarbonylmetbyl)-
' . 

i 2-(pyrid-3-yl)metbylthio-5-(2-
f 
f methoxy-5-pyrimidyl-
l metbyl)pyrimidin-4-one 
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The following Examples wcle t'Lde by the methcid of Example 2:if t11~·sa1ts were subsequently 
prepared by the methods of Examples 7-8 as appropriate: 

I Precuno 
! 

Ex. Structure !Name 
l 

No. rs 
150 Int.A90 

I 
1-(N-(2-(1-piperazino)etbyl)-N-( 4-( 4-

Jnt.B71 chlorophenyl)benzyl)aminocarbonyl-
metbyl)-2-( 4-fluorobenzyl)tbio-S-(l-

I methyl-4-pyrazolylmethyl)pyrimidin-4-

I one h drochloride 
151 Int.A86 

/ff~ 
1-(N-(2-(ethylamino)ethyl)-N-(4-(4-

Int.B71 chlorophenyl)benzyl)aminocmbonyJ-
_ metbyl)-~(4-fluorobenzyl)tbio-S-(1-I methyl4-pymzolylmethyl)pyrimidin-4-
I one h drochloride 

152 Int.ABS I l-(N-(2-(metbylamino)ethyl)-N-(4-(4-
Int.B71 chlorophenyl)benzyl)aminocarbonyl-

~ 
methyl)-2-(4-fluorobenzyl)thio-S-(J-
methyl-4-pyrazolylmcthyl)pyrimidin-4-
one h drochloride 

153 Int.A91 1-(N-(3-(2-oxo-l-piperazino )propyl)-
Int.B71 I N-(4-(4-chlorophenyl)benzyl)amino-

carbonylmethyl)-2-(4-
fluorobenzyl)tbio-S-( 1-methyl-4-
pyrazolylmetbyl)pyrimidin-4-one 

· I hydrochloride 

154 Int.A89 1-(N-(3-(methylamino)propyl)-N-(4-(4-
Int. B71 cblorophenyl)benzyl)aminocarbonyl-

methyl)-~(4-fluorobenzyl)thio-S-(1- I 
1. 

methyl-4-pyiuolylmethyl)pyrimidin-4-
I one b drochloride 

155 Int.ABS 1-(N-(3-aminopropyl)-N-(4-(4-chloro-
Int.B71 phenyl)benzyl)aminocarbonylmethyl)-

j 2-(4-fluorobenzyl}thio-5-(1-methyJ-4-
pyrazolylmethyl)pyrimidin-4-one 

I h clrochloride 
156 lnt.A87 ~ I 1-()11{2-(etby!amino)dbyl)..N-{4-<4-

lnt.B71 1 trifluoromethylphenyl)benzyl)aminocar ff ~ I booyhnothyl)-~4-fluorobcnzyl)diio-5-
........... f('- F j (l-methyl-4-pyrazoJyJ. 

I metb I · midin-4-one bitartrate 
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The following Example was made by the method of Example 21: 

Ex. 
No. 
157 

Precurs 
or 

Ex.118 

I Structure 
I 
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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 SO mM HEPBS (N-2-hydroxyethylpiperazine-N'-2-etbanesulpbonic acid) buffer containing 150 

mM Nae4 pH 7.4. 

ro w 

Assays were performed in 96 well titre plates. 
Recombinant Lp PLA2 was purified to boniogeneity from baculovirus infected Sf9 cells, using a zinc 
chelating column, blue sepharOse affinity chromBtography and an anion exchange cobmm. Following 

15 purification and ultrafiltration, the Cnzyme Was stoied at 6 mg/ml at 4°C. ASSay plates of compound or 
vehicle plus buffer were set up using automated robotics to a volume of 170 pl The .reaction was 
inhiated by the addition of 20µ1 of lOx sub~te (A) tO give a f'mal substrate concentration of 20 JIM 
and 10 µJ of diluted eDzyme to a final 0.2 nM LpPLA2. 

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

Results 

25 The compounds described in the Examples were tested as described above and had ICso values in the 

range 0.001 to 0.00005 µM. 
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Claims 

1. A compound of fonnula (I): 

\ 1\~\\l 1111~11,lllllJ II ~II. 
(I) 

in which: 
R 1 is an aryl or heteroaryl group, optionally substiblted by l, 2, 3 or 4 substituents which may 

be the same or different selected~ C~1-18)1llltYI, Cc1-1~xy, ~1-18)alkylthio, arylC(l-
18)alkoxy. hydroxy, halogen, CN, COR , carboxy, COOR , CONR9R10~ NR6coR7, S02NR9RlO, 
NR6s~R7, NR9a 10, mono to ~oro-C(l-4)alkyl and mono to ~uo'°""Gl-4)alkoxy, or, as a 
single substituent. optionally in combination with a further substituen~ as '1eieinbefore defined, 
CH2COOH or a salt thereof, CH2<:00R8, CHzCONR9al0, CH2CN~ (CH2)mNR%10, (CH2>mOH or 
(CH2.)mOR6 where mis an integer from 1 to 3; · ·-

R2 is an aryl orheteroarylgroup, optionally substituted by l, 2, 3 or4 substituents which may 
be the same or different selected from C~t-18)alkyl, C(l-t~alkoxy, C(l-t8~1tbio, ary1C(1-
18)a_lkoxy, hydroxy, halogen, CN, COR , carboxy. COOR , CONR9Jtl0; NR6coR7, S~NR9Jt10, 
NR6s~R7, NR9R10, mono to perfluoro-Cci-4)alkyl, mono to perflu~ro-C(t-4)alkoxy, and 
arylC(l-4)alkyl; 

R3 is hydrogen or C(l-4)alkyl which may be unsubstituted or substituted by hydroxy. OR6. 
COR6, carboxy, COOR6, CONR9R10, NR9R 10, mono- or di-(hydroxyC(l-6)alkyl)amino or 
N-hydroxyC(l-6)alk:yl-N-G1-6)a1kyl amino; ._ 

R4 is an aryl or a heteroaryl ring optionally substituted by l, 2, 3 or 4 substituents which may 
be the same or different selected from C(l-18)alkyl, C(l-18)alkoxy, ~l-18)alkylthio, uylCct­
IS>allcoxy, hydroxy, halogen, CN, COR6, carboxy, COOR6, CONR9Jll09 NR6cOR7, S~NR9R,10, 
NR6S~R7,NR9Jt10,monotoperfluoro-C(l-4~1andmonotoperfluc)ro-C(t-4)8lkoxy; 

RS is an aryl ring which is further optionally substituted by l, 2, 3 or 4 substituents which may 
be the same or different selected from C~t-18)allcyl, C(l-l~allcoxy, C(l-18)alk:ylthio, arylC(l .. 
ts)il:lkoxy, hydroxy, halogen, CN, COR , carboxy. COOR , CONR9Rl0, NR6coR7, S~NR9a10, 
NR6so2R7, NR9R10, mono to ~uoro-C(l-4)alkyl and mono to pertluoro-C(t-4)alkoxy; 

R6 and R 7 are independendy hydrogen or C(l-20)alkyl, for instance Cct-4)alkyl (e.g. methyl or 
ethyl); . . 

RB is Cct-4)alkyl or a phannaceutically acceptable in vivo hydrolysable ester group; 
R9 and~ l<f which may be the same or different is each selected from hydrogen, C(t-J2)alkyl. 

CH2R 11, CHR 12ce>zH or a salt thereof, or R9 and R 10 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 funher 
heteroatoms selected from oxygen, nitrogen and sulphur, and optionally substituted by one or two 
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substituents selected from hydi'di}r. oxo, C(l-4~1. Co 4)81kYlC©. afyl. e.g. phenyl, or aralk:yl. e.g 
benzyl, for instance morpholiiie or pipemzine; 

Rll isCOOH or asalt thereo~ COORS, CONR6R.7, CN, CH20H orCH20R6; 
R 12 is an amino acid side chain such as CH20H from serine; 
n is an integer from 1 to 4, preferably 1 or 3; 
X is 0 or S; and 
Z is CR 13R 14 where Rl3 and R 14 are each hydrogen or C(l-4)alkyl, or R 13 and R 14 together 

with the intervening carbon atom fonn a C(3-6)cycloalkyl ring. 

\ \llllll \\lit 111\tltllll lllf . 
* C L M S * 

2. A compound of fonnula (I) as claimed in claim 1 in which Z is CH2. 

3. A compound of fonnula (I) as claimed in claim 1 or 2 in which R 1 is an aryl group selected from 
phenyl and nltphthyl or a heteroaryl group which comprises a 5- or 6- membered, monocyclic heteromyl 
group comprising 1 or 2 nitrogen heteroatoms. 

4. A compound of fonnula (I) as claimed in any one of claims 1 to 3 in which Rl is pyrimidyl 
optioiJally substituted by 1 or 2 substituentS selected from oxo, ary1C(l-4)alkyl, C(l~l. 

cc3-6)cycloalkyl, hydroxy, Cct-4)alkoxy. carb0x)'Cct-6)alkyl. Cct-6)allc:ylcarboxyCc1~1, di­
cc1-6)alkylamino, and morpholino; or pyrazolyl optionally substituted by C(1-6)ally~ 

S. A compo6nd as claimed in claim 4 in which ZR 1 is pyrimid-5-ylmethyl optionally substituted by 2-
metboxy. 2-trifluoromethyl, 2-(4-morphollnO) or 2-dimethylamino; 2-oxo-pyrlmid-5-ylmethyJ or 

1-methyl-4-pyrazolylmethyl. 

25 6. A compound offonnula (I) as claimed in any one of claims l to 6 in which Xis S. 

30 

7. A compound of formula (I) as claimed in any one of claims 1 to 6 in which R2 is an aryl group 
selected frontpbenyl and naphthyl or a beteroaryl group selected from pyridyl. pyrimidinyl, pyruolyl. 
furanyl, thienyl. thiazolyl, quinolyl, benzothiazolyl, pyridazolyl and pyrazinyl 

8. ·A compotiiid of formula (I) as claimed in claim 7 in which R2 is phenyl optionally substituted by 
halogen 

9. A compound of formula (I) as claimed in any one of claims l to 8 in which R3 is selected from 
35 hydrogen; and medtyl, edtyl and propyl, optionally substituted by amino, C(l-J)alkylamino, di 

C(l-3)alkylamino, hydroxyC(l-3yillcylamino, hydroxy, C(l-3)alkoxy. catboxy, C(1-3)alkylcarboxy, 
and heterocycyL 

10. A compobnd of fonnula (I) as claimed in any ori.e of claims 1 to 9 in which R4 is selected from 
40 phenyl optio1181Jy substituted by halogen; thiophene; pyridine; and pyrimidine. 

11. A compound of fonnula (I) as claimed in any one of claims l to 10 in which RS is phenyl 
optionally substituted by halogen, trifluoromethyl, or trifluoromethoxy. 
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12. A compound of fonnula (I) as claimed in claim 10 or 11 in which R4 and RS together fonn a 4-
(phenyl)phenyl substituent in which the remote phenyl ring may be ~tionally substituted by halogen or 
trifluoromethyl. 

13. A compound offonnula (I) as claimed in claim 1 and as named in any one of Examples 1to157. 

14. A compound of formula (I) as claimed in claim 13 selected from: 
1-(N-Methyl-N-( 4-( 4-cblorophenyl)benzyl)aminocarbonylmethyl)-2-{ 4-fluorobenzyl)thio-5-(1-

10 inethylpyrazol-4-ylmethyl)pyrimidin-4-one: 
1-(N-Methyl-N-( 4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobeozyl)tbio-S-(l­
methylpyrazol-4-ylmethyl)pyrimidin-4-one; 
1-(N-(2-Dimethylaminoethyl)-N-{4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluoro­
benzyl)tbio-5-(1-methylpyrazol-4-ylmethyl)pyrimidin-4-one; 

15 1-(N-Methyl-N-(4-(4-chlorophenyl)benzyl)aminocarbonylmethyl)-2-(4-fluorobenzyl)thio-5-(2-(4-
morpbolino)pyrimid-S-ylmethyl)pyrimidin~; 

1-(N-(2-(dimethylamino)ethyl}-N-( 4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyl)-2-(4-
fluorobenzyl)thio-S-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one; 
1-(N-(2-(diethylamino)ethyl)-N-( 4-(4-cblorophenyl)benzyl)aminocarl:>onylmethyl)-2-(4-

20 fluorobenzyl)thio-5-(1-methyl-4-pyrazolylmethyl)pyrimidin-4-one; 
l-(N-(2-(diethylamino)ethyl}-N-(2-( 4-trifluorometbylphenyl)pyrid-S-ylmethyl)ammocarbonylmethyl}-
2-(4-fluorobenzyl)thio-5-(l-metbyl-4-pyrazolylmetbyl)pyrlmidin-4-one; .. 
1-(N-(2-(l-Piperidino)ethyl):-N{4-(4-trifluoromethylpht?Jiyl)benzyl)aminocarbonylmethyl}-2-(4-
fluorobenzyl)thio-5-(l-methyl-4-pyrazolylmetbyl)pyrimidin-4-one bitartrate: 

25 l-(N-(Carboxymethyl)-N-(4-(4-tritluon)lDCthylphenyl)benzyl)amin~lmethyl)-2-(4-

30 

35 

tluorobenzyl)thio-5-(l-methyl-4-pyrazolylmethyl)pyrimid.in-4-one sodium salt; and 
l-(N-(2-(diethylamino)etbyl}-N-(4-(4-trifluoromethylphenyl)benzyl)aminocarbonylmethyJ}-2-(4-
fluorobenzyl)thio-5-(l-methyl-4-pyrazolylmetbyl)pyrimidin-4-one or a phannaceutically acceptable saJt 
thereof, including the hydrochloride, bitartrate, citrate and tosylate salts. 

15. A pharmaceutical composition.comprising a compound of fonnula (I) as claimed in any OJIC of the 
preceding claims and a pharmaceutically acceptable carrier. 

16. A compound of formula (I) as claimed in claim 1 for use in therapy. 11111111111111 llllMf 11111 lllJ. : 
* C L M S * 

17 .• The use of a compound of formula (I) as claimed in claim I for the manufacture of a medicament 
for treating atherosclerosis. 

18. A method of treating a disease state associated with activity of the. enzyme Lp-PLA2 which method 
40 involves treating a patient in need thereof with a therapeutically effective amount of a compound of 

fommla (I) as claimed in claim 1. 
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19. A method of treating aihero~clerosis which method comprises ,a~stering to a patient in need 
thereof an effective amount of a compound of formula (I) as claimCd i~ claim 1 and a statin. 

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

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

\'\Ill \\\Ill II~\ \\1\1 l\ \lit 
fr C L M S fr 

(U) 

in which X. Y, Z R.1 and R2 are as defmed in claim 1, 
10 with a compound of fommla (JD): 

in which R3, R4 and RS are as defined in claim 1; under amide fanning conditions; 

15 
(b) ieacting a compound of fonnula (IV): 

,l~' 
R~ N 

H 

20 in which X, z. R 1 and R2 are as defmed in claim 1, 
with a compound of formula (V): 

25 in which n, R3, R4 and RS are as defined in claim 1, and Ll is a leaving group such as halogen; 

in the presence of a base such as a secondary or tertiary amine, in an inert solvent; 

(c) when Xis~ reacting a compound of fonnula (VI): 
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in which n, z. Rl, R3. R4 and RS are as defined in claim 1, 
with a compound of formula (Vll): 

in which R2 and Ll are as def"~ in claim 1, 
in the presence of a base such as a secondary or tertiary amine, in an inert solvent; or 

(d) when X is 0, reacting a compound of fonnula (VIII): 

15 in which n, z. Rl, R3, R4 and RS are as defined in claim 1, and L2 is a leaving group, 
with a compound of fommla (IX): 

I Jllllll llllll lllll lllll llllll · 
* C L M S * 

20 in which R2 is as defined in claim 1, · 
in the presence of a base, in an inert solvent. 
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