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PYRIMIDINONE COMPOUNDS AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

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

WO 95/00649 (SmithKline Beecham plc) describe the phospholipase A2 enzyme
Lipoprotein Associated Phospholipase A (Lp-PLA%), the sequence. isolation and
purification thereof, isolated nucleic acids encoding the enzyme, and recombinant host
cells transformed with DNA encoding the enzyme. Suggested therapeutic uses for
inhibitors of the enzyme included atherosclerosis, diabetes, rheumatoid arthritis, stroke,
myocardial infarction, reperfusion injury and acute and chronic inflammation. A
subsequent publication from the same group further describes this enzyme (Tew D er al,
Arterioscler Thromb Vas Biol 1996:16.591-9) wherein it is referred to as LDL-PLA2. A
later patent application (WO 95/09921, Icos Corporation) and a related publication in
Nature (Tjoelker et al, vol 374, 6 April 1995, 549) describe the enzyme PAF-AH which
has essentially the same sequence as Lp-PLA» and suggest that it may have potential as a
therapeutic protein for regulating pathological inflammatory events.

It has been shown that Lp-PLA1 is responsible for the conversion of phosphatidylicholine
to lysophosphatidylicholine, during the conversion of low density lipoprotein (LDL) to its
oxidised form. The enzyme is known to hydrolyse the sn-2 ester of the oxidised
phosphatidylcholine to give lysophosphatidylcholine and an oxidatively modified fatty
acid. Both products of Lp-PL A~ action are biologically active with
lysophosphatidylcholine. a component of oxidised LDL. known to be a potent
chemoattractant for circulating monocytes. As such. lysophosphatidylcholine is thought
play a significant role in atherosclerosis by being responsible for the accumulation of
cells loaded with cholesterol ester in the arteries. Inhibition of the Lp-PLA9 enzyme
would therefore be expected to stop the build up of these macrophage enriched lesions
(by inhibition of the formation of lysophosphatidylcholine and oxidised free fatty acids)
and so be useful in the treatment of atherosclerosis.

The increased lysophosphatidylcholine content of oxidatively modified LDL is also
thought to be responsible for the endothelial dysfunction observed in patients with
atherosclerosis. Inhibitors of Lp-PLA> could therefore prove beneficial in the treatment
of this phenomenon. An Lp-PLA7 inhibitor could also find utility in other disease states

that exhibit endothelial dysfunction including diabetes, hypertension, angina pectoris and
after ischaemia and reperfusion.

INSDOCID: <WO___8924420A1_1_>
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In addition, Lp-PLA1 inhibitors may also have a general application in any disorder that
involves activated monocytes, macrophages or lymphocytes, as all of these cell types
express Lp-PLA,. Examples of such disorders include psoriasis.

Furthermore, Lp-PLA7 inhibitors may also have a general application in any disorder that
involves lipid peroxidation in conjunction with Lp-PLA> activity to produce the two
injurious products, lysophosphatidylcholine and oxidatively modified fatty acids. Such
conditions include the aforementioned conditions atherosclerosis, diabetes, rheumatoid
arthritis, stroke, myocardial infarction, reperfusion injury and acute and chronic
inflammation. Further such conditions include various neuropsychiatric disorders such as
schizophrenia (see Psychopharmacology Bulletin, 31, 159-165, 1995).

Patent applications WO 96/12963, WO 96/13484, WQ96/19451, WO 97/02242,
WQ97/217675, W097/217676. WO 96/41098, and W097/41099 (SmithKline Beecham
plc) disclose inter alia various series of 4-thionyl/sulfinyl/sulfonyl azetidinone
compounds which are inhibitors of the enzyme Lp-PLA>. These are irreversible,
acylating inhibitors (Tew et al, Biochemistry, 37, 10087, 1998).

GB 1 582 527 describes, as compounds of formula (7), a group of pyrimidone compounds
of the formula (A):
O

N (CH,) Het

I
AIkS/kN
H

in which Alk is lower alkyl, Het is selected from 2- or 4-imidazolyl, 2-pyridyl,
2-thiazolyl. 3-isothiazolyl, 1.2.5-thiadiazolyl and n is from 1 to 4. These compounds are

said to be useful as intermediates in the preparation of further compounds which are H2
antagonists.

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

Accordingly, the.present invention.-providescompounds-of-formula-(l):

to

300CID: <WO  §824420A1 ) >
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R\
Y—CHzX

_ O
N _Z\R‘
I
"ﬁ
W

N

R’
@

in which:

Z,,is.a,bond,and,RJ-isrha-l-Qggn; or

Z.is:CR3R4 .where.R3 and:-R&-are-each-hydrogen:or-C(1=ayalkyl, or R3 and R4
together-with the intervening carbon-atom form a C(3.g)cycloalkyl ring: and

R! is an aryl or heteroary! group, optionally substituted by 1, 2, 3 or 4 substituents
selected from Cejy8yalkyl. Copgyalkoxy. Ceppgyalkylthig, arylCy.|g)alkoxy, oxo,
hydroxy,:halogenCN, CORS, COORS CONR3RO, NRICORY, SO,NRARS,
NR5502 RS, NR3RS, mo.no,to,perﬂuo.r.o..-.C.(.174.)a,lk.y.lfandm-one't@'pe{:ﬂfu-e;o-
Ca=ayalkoxy;

X.is:0.0nS;

Y-is:a-group.offormula-Ad-A2:A3-in-which-Al-and-A3-each-represent-atbond or
a st—pgj_g-btx;'h.a-,i-n,or,br—anc.hed»(;(,lfl-@;)a_l-_lg—yl-en-efgr;q_q-prandAz*represen-t-s*wbenq or O, §, SO,
$SO,, CO, C=CH,, CH=CH, C=C, CONH, NHCO, or CR3R, providing that when AZ is
0, S. SO, SOs0r CONH, A3 contains at least two carbon atoms linking the A2 group and

the CH» group in formula (1),

Re-is-an-axy| or heteroaryl group, optionally-substituted:by=l-2:-3-0r-4-substituents
sclected fromsthe-substituents hereinbefore-defined-for-Ri-as-well:as-aryl-and
ayICal-ayalkyl:

Weis.a-bond and R7 is hydrogen; or

Meis SO, or apond: and

] w«71-_-1-s;-B~,§.o-rvzhhydroca.rbyl groupwhich hydrocarbyl group may be optionally
interupted within the carbon chain by a group selected from.O, COO, OCO, CO, CONRE,,
NR8CO. NR8CONR?, NR8COO, OCONRS, and NR8, and which hydrocarbyl group
may also be optionally substituted by 1 or 2 substituents selected from mono to perfluoro-
C(1.4)alkyl. OR8, COORS, CONRSRY, NR8COR?, NRSCONRR 10, NR8COOR?,
OCONRSRY, NR1IR!2 and R}:

RS and Rb.arezindependently-hydrogen,or C(1-20)atkyl, for instance Ca _4)a1ky1
(e.g. methyl or ethyl):

~—

R8, RY and R10 are independently selected from hydrogen, C(l_zo)alkyl (for
instance C(].5)alkyl). (which may optionally be fluorinated, including up to

3



United States Patent (i

Yamaguchi et al.

1 1MEIS HISIRIE R AEIE R BRI @IRE IRIR (@08 (IDEE )IE) 1H 818 188

US006048823A
[11] Patent Number: 6,048,823
[45] Date of Patent: Apr. 11, 2000

[54] -PYRIDONE DERIVATIVES AND
HERBICIDES ~

[75] Inventors: Mikio Yamaguchi; Yoshihiro Ito;
Atsushi Shibayama, all of Iwata-gun;
Yoshihire Yamaji, Ogasa-gun; Ryo
Hanai, Ogasa-gun; Sota Uotsu,
Ogasa-gun; Hideo Sadohara, Niiza, all
of Japan

[73] Assignees: Kumiai Chemical Industry Co., Ltd.;
Thara Chemical Industry Co., Ltd.,
both ot Tokyo, Japan

[21] Appl. No..  09/117,456
[22] PCT Filed:  Jan. 29, 1997
[86] PCT No.: PCT/JP97/00192

§ 371 Date: Aug. 3, 1998
§ 102(¢) Date:. Aug. 3, 1998
(87] PCT Pub. No.: WO097/28127
PCT Pub. Datc: Aug. 7, 1997
[30] Foreign Application Priority Data
Feb. 2, 1996 [IP]  Japan .coeeevvcvvveoseomnsnsssnrrnnen 8-40744

[51] Int. CL7 e, AO1N 43/40;, CO7D 213/64
[52] US.Cl ... e 504/130; 546/290; 546/300;
546/301; 546/302; 546/303

[58] Tield of Search ......ccccoovvenvirvnrerninnns 546/290, 300,
546/301, 302, 303, 504/116, 130

[56] References Cited
U.S. PATENT DOCUMENTS
5,403,934  4/1995 Batchelor et al. .c.ccoeevvcvenenn. 546/290

OTHER PUBLICATIONS

Ishibe, N and Masui, I.:Photoisomerization of 4—pyridoncs
to 2—pyridones. J. Am. Chem. Soc. vol. 96, pp. 1152-1158,
1974.

Primary Examiner—Alan L. Rotman

Assistant Examiner—Charanjit S. Aulakh

Atrorney, Agent, or Firm—Oblon, Spivak, McClelland,
Maier & Neustadt, P.C.

[57] ABSTRACT
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R! o)
\
N
R \ / Q or

R? RY

{wherein.R.is.an-alkyl.group or a haloalkyl group, R* is a
hydrogen atom, an alkyl group, a haloalkyl group, an acetyl
group, an amino group, an alkoxycarbonylamino group, an
alkylcarbonylaminoggroup_or_the_like, Ri~is-a-hydrogea,
atom, an alkyl group, a carboxyl group or an alkoxycarbonyl
group, RiZ-is-a-hydrogensatoms=ashalogen-atom, a cyano
group or the like, Q is a phenyl group which may be
substituted or a condensed hetero ring which may be
substituted}, a herbicide containing it and an intermediate
for its production, are provided.
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’ '  (57) Abstract

Pyrimidones of formula (I) are inhibitors of the enzyme LpPLA? and thereof use in treating inter alia atherosclerosis. In formula

| M, RY is COOH or a salt thereof, COOR'0, CONR!'R2, CN or CH0H; R? is.a,mono-.or-bicyclic-aromatic.ring-system, or a mono-

or bicyclic heteroaromatic ring system; R3 is Cj-poalkyl, CsgcycloalkylCa-scycloalkylCy_salkyl, Ci-jpalkoxyCi—1oalkyl, or an aromatic or
heteroaromatic ring system; W is SOz or a bond; X is O or S; and Y is a group of the formula A!~A2-A3- in which A! and A? each
represent a bond or a straight chain or branched alkylene group, said alkylene group(s) containing a total of ‘1 to 10 carbon atoms and A2
represents a bond or O, 8, SO, 80,3, CO, C=CH,, CONH, NHCO, CR5R'6, CH=CH or C=C, providing that when A2 is O, S, SO, SO; or

CONH, A3 contains at least two carbon atoms linking the A2 group and the CHz group in formula (I).
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PYRIMIDINONE DERIVATIVES FOR THE TREATMENT OF ATHEROSCLEROSIS

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

WO 95/00649 (SmithKline Beecham plc) describe the phospholipase A2 enzyme
Lipoprotein Associated Phospholipase Ay (Lp-PLAj), the sequence, isolation and
purification thereof, isolated nucleic acids encoding the enzyme, and recombinant host
cells transformed with DNA encoding the enzyme. Suggested therapeutic uses for
inhibitors of the enzyme included atherosclerosis, diabetes, rheumatoid arthritis, stroke,
myocardial infarction, reperfusion injury and acute and chronic inflammation. A
subsequent publication from the same group further describes this enzyme (Tew D et al,
Arterioscler Thromb Vas Biol 1996:16;591-9) wherein it is referred to as LDL-PLA2. A
later patent application (WO 95/09921, Icos Corporation) and a related publication in
Nature (Tjoelker et al, vol 374, 6 April 1995, 549) describe the enzyme PAF-AH which
has essentially the same sequence as Lp-PLA) and suggest that it may have potential as a
therapeutic protein for regulating pathological inflammatory events. ‘

It has been shown that Lp-PLA is responsible for the conversion of phosphatidylcholine
to lysophosphatidylcholine, during the conversion of low density lipoprotein (LDL) to its
oxidised form. The enzyme is known to hydrolyse the sn-2 ester of the oxidised
phosphatidylcholine to give lysophosphatidyicholine and an oxidatively modified fatty
acid. Both products of Lp-PLAj action are biologically active with
lysophosphatidylcholine, a component of oxidised LDL, known to be a potent
chemoattractant for circulating monocytes. As such, lysophosphatidylcholine is thought
play a significant role in atherosclerosis by being responsible for the accumulation of
cells loaded with cholesterol ester in the arteries. 'Inhibition of the Lp-PLA7 enzyme
would therefore be expected to stop the build up of these macrophage enriched lesions
(by inhibition of the formation of lysophosphatidylcholine and oxidised free fatty acids)
and so be useful in the treatment of atherosclerosis.

The increased lysophosphatidylcholine content of oxidatively modified LDL is also
thought to be responsible for the endothelial dysfunction observed in patients with
atherosclerosis. Inhibitors of Lp-PLAj could therefore prove beneficial in the treatment
of this phenomenon. An Lp-PLA1 inhibitor could also find utility in other disease states
that exhibit endothelial dysfunction including diabetes, hypertension, angina pectoris and
after ischaemia and reperfusion.
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In addition, Lp-PLAj inhibitors may also have a general application in any disorder that
involves activated monocytes, macrophages or lymphocytes, as all of these cell types
express Lp-PLA,. Examples of such disorders include psoriasis.

Furthermore, Lp-PLA; inhibitors may also have a general application in any disorder that
involves lipid peroxidation in conjunction with Lp-PLA1 activity to produce the two
injurious products, lysophosphatidylcholine and oxidatively modified fatty acids. Such
conditions include the aforementioned conditions atherosclerosis, diabetes, rtheumatoid

10 arthritis, stroke, myocardial infarction, reperfusion injury and acute and chronic
inflammation. Further such conditions include various neuropsychiatric disorders such as
schizophrenia (see Psychopharmacology Bulletin, 31, 159-165, 1995).

Patent applications WO 96/12963, WO 96/13484, W096/19451, WO 97/02242,

15 WO097/217675, W097/217676, WO 96/41098, and W097/41099 (SmithKline Beecham
plc) disclose inter alia various series of 4-thionyl/sulfinyl/sulfonyl azetidinone
compounds which are inhibitors of the enzyme Lp-PLA7. These are irreversible,
acylating inhibitors (Tew et al, Biochemistry, 37, 10087, 1998).

20 WO 99/24420 (SmithKline Beecham) describes a new class of compounds which are
inhibitors of Lp-PLA2, namely a group of pyrimidone compounds. We have now
identified a particular subset of pyrimidone compounds which have a 5-(2-oxopyrimid-5-
ylmethyl) substituent and which are potent inhibitors of Lp-PLA»

25 AQ@QEQm-glyAT_.ghe,presen-twinve:n-tion-previdesfa~eompouvnd-ef-t—herformul‘a{J;)‘;\

)\ &

YCHX

€
in which:
30 R!is COOH or a salt thereof, COOR 10, CONR!IR!2, CN or CH,OH;
R? is.2.monq- or bicyclic aomaticing.systemscontaining upsto-L0-carbon-atoms
dnsthes-ring-system, or a mono- or bicyclic heteroaromatic ring system including up to 4
heteroatoms selected from N, O and S; optionally_substituted.by-1-2-3-or4.substituents

-2.
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selected-from C;.4alkyl, .Cisalkoxy, Cy. 4alkylthio, aryl,azalkyl _hydroxy, oxo,halogen,
&£, COOH or a salt thereof, COO-C;_galkyl, CONRISR16, NRISCOR!6, SO,NRI5R 16,

NRI5SOxR!6, NRISR16, mone-toperfiuore:Cralkyband, monoto perfluomo,Cy-salkoxy:
R2 is Cy.00:alkyl, C3 6 cycloalkyl, C3_¢cycloalkylC; salkyl, or C1.10
alkoxyCj.10 alkyl, each.optionally.substituted-by 1 or 2 substituents selected from
hydroxy, C}.10 alkoxy, COOH or a salt thereof, COOC].1 4 alkyl, CONRLIRIS
NRI7RI8 NR!7COR!8, NR19 or an aromatic or heteroaromatic ring system as defined for

R2, or R3 is an aromatic or heteroaromatic ring system as hereinbefore defined for R2;

R10 s Ci.4alkyl or a pharmaceutically acceptable in vivo hydrolysable ester
group;

R11 and R12 which may be the same or different is each selected from hydrogen,
C).1alkyl, CHpR 13, CHR14CO5H or a salt thereof, or R11 and R12 together with the
nitrogen to which they are attached form a 5- to 7 membered ring optionally containing
one or more further heteroatoms selected from oxygen, nitrogen and sulphur, and
optionally substituted by one or two substituents selected from hydroxy, oxo, C-galkyl,
C1-4alkylCO, aryl, e.g. phenyl, or aralkyl, e.g benzyl, for instance morpholine or
piperazine;

R13 is COOH or a salt thereof, COOR 10, CONR!1R!2, CN or CH,0H;

R14 is an amino acid side chain such as CH7OH from serine;

R15 and R16 are independently hydrogen or C|_4 alkyl e.g. methyl or ethyl,

R1Zand:R18 are independently.hydrogen,.Cy 15.alkyl, eg methyl or ethyl, C1_1q
alkoxyCj.10 alkyl or arylCy_10.alkyl, e.g. benzyl;

R19 together with the nitrogen atom to which it is attached forms a 5- to 7
membered ring optionally containing one or more further heteroatoms selected from
oxygen, nitrogen and sulphur, and optionally substituted by one or two substituents
selected from hydroxy, oxo, Cj_4 alkyl, aryl, e.g. phenyl, or aralkyl, e.g benzyl;

Hais SO, or gbond,

Xads,0,01,8;,and

Yais-2:gr0up.of the £ -, 1d-Ad-each-represent a
bong ﬂ,@,gtragghﬁcgam-ormbramhed_alky&ne,gmup,.sa;d.alkylene_gmup(-gicontammg,g
t@tal-of,—l-tei@vear.bon.amms.andA%Jepresentsawbmd or O, §, SO, SO,, CO, C=CH,,
CONH, NHCO, CRIR6, CH=CH or C=C, providing that when A2 is O, S, SO, SO,or
CONH, A3 contains at least two carbon atoms linking the A2 group and the CHj group in
formula (I).

Representative examples of R1 include carboxy (COOH) and corresponding salts, esters

(COOR!0) and amides (C.ONR1 IR 12y thereof, for instance a sodium salt, an ethyl ester

or an amide comprising an N-alkyl substituent, for instance, methyl, 2-methoxyethyl,
3l
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octyl, dodecyl, N-benzyl, N-naphthylmethy! or a disubstitued amide comprising a
combination thereof, or an amide in which the N forms part of a heterocyclic ring, for
instance a piperidine ring.

Representative examples of the aromatic ring system represented by R2 include phenyl
and naphthyl. Representative examples of the heteroaromatic ring system which may be
represented by R? include pyridyl, pyrimidinyl, pyrazolyl, furanyl, thienyl, thiazolyl,
quinolyl, benzothiazolyl, pyridazolyl and pyrazinyl. Representative examples of R2
include the phenyl group optionally substituted by 1, 2 or 3 substituents selected from
halogen (e.g. chlorine or fluorine), C}.4 alkyl (e.g. methyl or ethyl) or Cj_4 alkoxy (e.g.
methoxy), for instance 4-fluorophenyl. Examples of the aryl and aralky! substituents in
the R2 group include respectively phenyl and benzyl.

Representative examples of R3 include C.90 alkyl, for instance methyl and undecyl, and
RI"RISNHCOCH) in which R17 and R18 is each independently Cy. 5 alkyl, for instance
R17 is methyl and R18 s methyl, octyl, or dodecyl.

Preferably, W is a bond.
Preferably, R3W is N-( 1-Dodecylj—N-methylaminocarbonylmethyl.
The group X is preferably S.

Preferred compounds of formula (I) include those in which Y is a bond, i.e. Al, A2 and
A3 each representing a bond. Other preferred examples of the groups Al and A3 are
straight chain alkylene groups. When AZ is other than a bond, Al is preferably a bond.
Preferred examples of A2 above include CO, C=CH3 and O, the CO group being
especially preferred. Other preferred examples of Y are (CH3)7 or CO(CHj)g.

Pharmaceutically acceptable in vivo hydrolysable ester groups for R10 include those
which break down readily in the human body to leave the parent acid or its salt.

Representative examples of values of pharmaceutically acceptable in vivo hydrolysable
ester groups for R10 include:

-CH(R®)0.CO.Rb;

-CH(R#%)0.CO.OR¢;

-CH(R®)CO.NRERf

-RANREeRf;

14%



