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METHOD FOR TREATING ATHEROSCLEROSIS EMPLOYING
AN aP2 INHIBITOR AND COMBINATION

Field of the Invention
The present invention relates to a method for -
treating atherosclerosis and related diseases, employing an
aP2 inhibitor alone or in combination with another type

antiatherosclerotic agent.

Background of the Invention

Fatty acid binding proteins (FABPs) are small
cytoplasmic proteins which bind to fatty acids such as
oleic acids which are important metabolic fuels and
cellular regulators. Dysregulation of fatty acid
metabolism in adipose tissue is a prominent feature of
insulin resistance and the transition from obesity to non-
insulin dependent diabetes mellitus (NIDDM or Type II
diabetes) .

aP2, an abundant 14.6 KDa cytcsolic protein in
adipocytes, and one of a family of homologous intracellular
fatty acid binding proteins (FABPs), is involved in the
regulation of fatty acid trafficking in adipocytes and
mediates fatty acid fluxes in adipose tissue. G.S.
Hotamisligil et al, "Uncoupling of Obesity from Insulin
Resistance Through a Targeted Mutation in aP2, the

Adipocyte Fatty Acid Binding Protein", Science, Vol. 274,
Nov. 22, 1996, pp. 1377-1379, report that aP2-deficient

mice placed on a high fat diet for several weeks developed
dietary obesity, but, unlike control-mice on a similar
diet, did not develop insulin resistance or diabetes.
Hotamisligil et al conclude that "aP2 is central to the
pathway that links obesity to insulin resistance"
(Abstract, page 1377).

DIALOG ALERT DBDR928 dates January 2, 1997,
Pharmaprojects No. 5149 (Knight-Ridder Information)
discloses that a major drug company "is using virtual
screening technigques to identify potential new antidiabetic
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compounds." It is reported that "the company is screening
using aP2, a protein related to adipocyte fatty acid

binding protein.™®

Description of the Invention

In accordance with the present invention, a method
is provided for treating atherosclerosis wherein a
therapeutically effective amount of a drug which inhibits
aP2 (aP2 inhibitor) is administered to a human patient in
need of treatment.

In addition, in accordance with the present
invention, a method is provided for treating '
atherosclerosis, wherein a therapeutically effective amount
of a combination of an aP2 inhibitor and another type of
antiatherosclerotic agent is administered to a human
patient in need of treatment.

Furthermore, in accordance with the present
invention, a novel antiatherosclerotic combination is
provided which is formed of a drug which inhibits aP2 and
an antiatherosclerotic agent which functions by a mechanism
other than by inhibiting aP2. The aP2 inhibitor will be
employed in a weight ratio to the antiatherosclerotic agent
(depending upon its mode of operation) within the range
from about 0.01:1 to about 100:1, preferably from about
0.5:1 to about 10:1.

It will be appreciated that the method of the
invention for treatihg atherosclerosis employing an aP2
inhibitor alone or in combination with an
antiatherosclerotic agent encompasses treating, reducing
risk of, inhibiting, preventing and/or reducing or causing
regreséion of atherosclerosis.

The method of the invention also encompasses
preventing, inhibiting or reducing risk of cardiovascular
and cerebrovasculer diseases resulting from
atherosclerosis, such as cardiac and/or cerebral ischemia,
myocardial infarction, angina, peripheral vascular disease

and stroke.
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The aP2 inhibitors suitable for use in the method of
the invention are compounds which bind to the aP2 protein
and inhibits its function and/or its ability to bind free
fatty acids. The compounds will preferably contain less
than 60 carbon atoms, more preferably less than 45 carbon
atoms, and will contain less than 20 heteroatoms, more —
preferably less than 12 heterocatoms. They contain a

hydrogen bond donator or acceptor group, preferably acidic
in nature, which includes, but is not limited to, COuH,

tetrazole, SO3H, PO3H, P(R)(O)OH (where R is lower alkyl or
lower alkoxy), OH, NHSOzR' or CONHSO,R' (where R' is lower
alkyl), and thiazolidindione, and interacts (directly or
through an intervening water molecule), either by ionic or
hydrogen bonding interactions, with one, two, or three of
the three amino acid residues, designated as Arg 106, Arg
126 and Tyr 128 in human aP2, within the aP2 protein.

The compounds suitable for use herein preferably
contain an additional substituent, preferably hydrophobic
in nature, which include the following groups: alkyl,
cycloalkyl, aryl, hetercaryl, cycloheteroalkyl, benzo-fused
aryl and heteroaryl, and their substituted counterparts.
Especially preferred are aryl and substituted aryl groups.
More especially preferred is phenyl and halo or methyl
substituted phenyl.

The hydrophobic substituent binds to (in) and/or
interacts with a discrete pocket within the aP2 protein
defined roughly by the amino acid residues Phe 16, Tyr 19,
Met 20, Val 23, Val 25, Ala 33, Phe 57, Thr 74, Ala 75, Asp
76, Arg 78 in human aP2. The through space distance from
the hydrogen bond donor/acceptor group and the additional
substituent group is within the distance of about 7 to
about 15 Angstroms. ,

The above compounds may be employed in the form of
pharmaceutically acceptable salts thereof and prodrug
esters thereof.

The term “antiatherosclerotic agent” as employed

herein refers to antihyperlipidemic agents including HMG
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CoA reductase inhibitors, microsomal triglyceride
transfer protein (MTP) inhibitors, fibric acid
derivatives, squalene synthetase inhibitors and other
5 known cholesterol lowering agents, lipoxygenase
inhibitors, ACAT inhibitors, and PPAR a/y dual agonists

as disclosed hereinafter.

Brief Description of Figure

10
The accompanying Figure is a computer generated
image of a partial X-ray structure of compound XVIA
(described hereinafter) bound to human aP2.
15 Detailed Description of the Invention

Examples of aP2 inhibitors suitable for use herein
include compounds which include an oxazole or analogous
ring. Thus, U.S. Patent No. 5,218,124 to Failli et al

20 (the disclosure of which is incorporated herein by
reference) discloses compounds, which have activity as
aP2 inhibitors and thus suitable for use herein, which
include substituted benzoylbenzene, bipheny- and 2- |
oxazole-alkanoic acid derivatives having the following

25 structure:
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I A(CH2)n0O-B

wherein
A is a group having the formula

5 RR\T4?N\\___ R XN
| or | B

S z
RZ
wherein
X is -N- or
10 T’
Z is
Rr? R3 R3 T3
—_—= — , —_— = N—_— , —N=C— '
R3
—N— —— or —O0=— ;

Rl is nvdrogen. lower alkyl or phenyi;

15 -
RZ is hydrogen cr lower alikvl; or
Rl and R? taken together form a benzene ring, with
the proviso that when X is -N-, Z is other than
R3 R3
—_Cc=c—;
20 R3 is hvdrogen or lower alkvl;
n is 1-2;
B is
/ R4 / r?
N | CECO—Y or N
C
25 0 RS
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wherein
Y is OR5 or N(OH)RS;
R4 and R5 are each, independently, hydrogen or lower

Ialkyl;
5 Ré is hydrogen, halo or nitro;
R7 is
Ré R¢ o] R4 -
—CHCOOR® | -——cxN(ox)ﬂnaz s = CHN(OR)CR®
A
R o lCHz 0 T‘ﬁ
-—-innxﬂun5 ' —-Ln——&non or —CHCN(OH)RS ;
OH R8
R8 is lower alkyl;
10 m is 0-3;

and the pharmacologically acceptable salts thereof.

The grouping A embraces, inter alia, 5- or 6-
membered unsaturated nitrogen, sulfur or oxygen containing
mono- or benzofused-heterocycles, optionally substituted

15 with lower alkyl or phenyl. The foregecing definition
embraces the following heterocyclic moieties; furyl,
pyrrolyl, thienyl, oxazolyl, thiazolyl, imidazolyl,
pyridyl, pyrazinyl, opyrimidinyl, benzofuranyl,
benzothienyl, benzothiazolyl, indolyl, benzoxazolyl,

20 quinazolinyl, benzimidazolyl, guinoxalinyl, quinazolinyl
and the lilike.

Preferred are the examples where A is cdefined as

above and B is

25
——-fxcozx

and R7 is Ré
In another smbodiment of the present invention,
compounds which have activity as aP2 inhibitors suitable
for use herein are disclosed in U.S. Patent No. 5,403,852
30 to Barreau et al (which is incorporated herein by
reference) which are oxazole derivatives and have the

structure
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II

Rz

o]

| —_
| el
R

R' N—N —

in which;
R and R' are identical or different and represent a
5 hydrogen atom or an alkyl radical containing 1 or 2 carbon

atoms,
R1; and Ry are identical or different and represent

hydrogen or halogen atoms or alkyloxy radicals in which the
alkyl portion contains 1 to 4 carbon atoms in a straight or
10 branched chain, and
n equals 3 to 6,
as well to their salts , to their isomers where they exist
and to pharmaceutical compositions containing them.
In addition, other compounds which have activity as
15 aP2 inhibitors suitable for use in the method of the
invention are compounds disclosed in U.S. Patent No.
4,001,228 to Mattalia (which is incorporated herein by
reference) which are 2-thiol-4,5-diphenyloxazole S-
derivatives which have the structure
20 IIT
CGKS\C‘-——N
csas/c\o/lclr—-s—-cnz—(cxz)m—-(cmn—n
wherein m is 0, 1 or 2, n is 1 and R represents hydroxy,
alkoxy or amino. Also included within the scope of this
invention are salts of the compounds of formula III above,
25 particularly pharmaceutically acceptable addition salts
thereof.
Preferred are S-(4,5-diphenyloxazol-2-yl)-

mercaptocarbexylic acids of the formula:
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C¢Bs
Ne—0n

C C=—8~—CH;—(CE; ) n,— COOE
Csas/ =~ O/

swherein m is 0, 1 or 2, and pharmaceutically acceptable
lower alkyl esters and salts thereof.

In another embodiment of the present invention, _

5 compounds which have activity as aP2 inhibitors suitable

for use herein are disclosed in U.S. Patent No. 4,051,250
to Dahm et al (the disclosure of which is incorporated
herein by reference) which discloses azole derivatives of
the structure

10 v
R2 Ra

NQﬁ//z
S=—A—R;
wherein Rj is carboxyl, esterified carboxyl or other
functionally modified carboxyl group; Ry and Rz each are
aryl of up to 10 carbon atoms; 2 is CpHon in which n is an

15 integer from 1 to 10, inclusive; and Z is O or S, and the
physiologically acceptable salts thereof.

Preferred are preferred compounds as disclosed in
the Dahm et al patent. _
In still another embodiment of the invention,

20 compounds which have activity as aP2 irhibitors suitable
for ue herein are discliosed in U.S. Patent No. 5,380,854 to
Romine et al (the disclosure of which is incorporated
herein by reference) and are phenyl-heterocyclic oxazole

derivatives which have the structure
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/ I
T—OR
X X
4 —
N§§//O
R? Rl Rl
N—N
yo /\
X is R N N\\
¥ ° R s
Rl
Rl Rl
N N
IX . I)Y
Rl N J. R o
H
R is CHaR?;
Rl is Ph or Th;
5 R2 is
B
I B
N N\~£
= ]
N/N N;N
COzR3, and

R® is H, or Ci-C4 lower alkvil;

or pharmaceutically acceptable salt thereof.
10 Preferred are the compcunds where R 1s CH3CO;H and
:

|
Ny
cnr—<<;”£

In yet another embodiment of the method of the
invention, compounds which have activity as aP2 inhibitors
suitable for use herein are disclosed in PCT application WO

IS 95/17393 which are diaryloxazole derivatives having the

or its tautomer and R! is Ph.

structure
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[

O— A?-g —41 R3
2N ] 0

0—al-g?
wherein Rl is carboxy or protected carboxy,
R2 is aryl which may have suitable substituent(s)]
5 R3 is aryl which may have suitable substituent(s),
Al is lower alkylene,
A2 is bond or lower alkylene and

-Q~- is

7
_'/\:_ —O_ —G CH2= o
\/’ 4 a3 ’ a3

_(}cg-
A3
10 (in which <f::>

cycle(lower)alkene, each of which may have suitable
substituent(s)).
Preferred are the preferred compounds of WO 95/17393
as illustrated by the working Examples thereof.
15 Another embodiment of compounds which have activity

is cyclo (lower)alkane or

as aP2 inhibitors suitable for use herein are disclosed in
U.S. Patent No. 5,362,879 to Meanwell (the disclosure of
which is incorporated herein by reference) which are 4,5-

diphenyloxazole derivatives having the structures

20 VIIA
Ph
[\
Ph’ o -
/
Y
o
CO2R
wherein

R is H or C;-Cs lower alkyl,

- 10 -
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X 1is N or CH,
Y is H or CO,R!, or CORZ,

Rl is C;-Cs lower zlkyl, or phenylmethyl, and
R? is C1-Cs alkyl:
5 VIIB

Ph N

\

Ph
wherein
R is H or C1-Cs lower alkyl,
X is (CH3)p or para or meta substituted phenyl
10 wherein the substituent is ORZ,

R2 is C:-Cs alkyl, and

n is an integer of 4 to 8,
and pharmaceutically acceptable salts thereof.

Preferred are the preierred compounds of the

15 Meanwell patent as illustrated by the working Examples
thereof.

In still another embodiment cf the present
invention, compounds which have activity as aP2 inhibitors
suitable for use herein are disclicsed in U.S. Patent No.

20 5,187,188 to Meanwell {the disclosure of which is
incorporated herein by reference) which are oxazole
carboxylic acid derivatives naving the structur

VIII

Ph

CO.R
25 wherein
Y and Z are independently hydrogen or together form

a bond;
X is CN, COyR! or CONRZR3;

- 11 -
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R and R! are independently or together H, Na, or
C1-Cs lower alkyl;
R? and R3 are independently or together H, or C;-Cs

;lower alkyl;
5 or alkali metal salt thereof.
Preferred are the preferred compounds of the above
Meanwell patent as illustrated by the werking Examples
thereof.
In another embodiment of the invention, compounds
10 which have activity as aP2 inhibitors suitable for use
herein are disclosed in U.S. Patent No. 5,348,969 to Romine
et al (the disclosure of which is incorporated herein by
reference) which are phenyloxazolyloxazole derivatives

having the structure

15 X
Rl
JsUe!
RY o/)&\\x OR2
wherein
* i />\- \\'N R6 “R7 Re o T
N RS NYO

Y
¥ is CHz, Ph, cr OH, provided that when Y is OH, the

20 compound exists in the keto-encl tautaumerism form
0 OH

Rl is Ph or Th;
R2 is CH3R3;
R3 is COzR4;
25 R4 is H or C;-Cs lower alkyl;
RS is H or CH3; R® is OHCHN or HsN; and
R7 is H or OH;
or pharmaceutically acceptable salt thereof.

-12 -
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Preferred are the preferred compounds as delineated

in the Romine et al patent and in the working Examples

thereof, especially where X is

5 and R? is CHyCOH.

In addition, compounds which have activity as aPp2
inhibitors which may be employed herein include those
disclosed in U.S. Patent No. 5,262,540 to Meanwell (the
disclosure of which is incorporated herein by reference)

10 and are 2-(4,5-diaryl)-2-oxazolyl substituted
phenoxyalkanoic acids and esters having the strucutre

XA
Ph
| b\>—(csz )nCO2R

Ph o

P
I h§—s—-—(«::1{2),,cozk
Ph o

15
(wherein n Is 7-9 and R is hydrogen or lower alkyl; or when
R is hydrcgen. :he alkalli metal salt thereof),
AC
Rl N
l \>_._ X \
o l —_—— C02R2 or
R P
20 h
XD
B N
[ ™S
I e 0c32C02R
Ph © \\¢¢J
wherein
R; is phenyl or thienyl;
25 Ry is hydrogen, lower alkyl or together with CO; is

tetrazol-1-v1;

- 13 -
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X is a divalent connecting group selscted from the
group consisting of CHCHz, CH=CH, and CH0;
Y is a divalent connecting group attached to the 3-
,0r 4-phenyl position selected from the group consisting of
5 OCHz, CHCH; and CH=CH,
or when R; is hydrogen, an alkali metal salt thereof.

Preferred are the preferred compounds as set out in
the above Meanwell et al patent as illustrated in the
working Examples thereof.

10 In another embodiment of the invention, compounds
which have activity as aP2 inhibitors suitable for use
herein are disclosed in PCT application WO $2/04334 which
are substituted 4,5-diaryl heterocycles having the formula .

XTI
15
in which

each group Ar is the same or different and is
optionally substituted phenyl or optionally substituted
hetercaryl;

20 X is nitrogen or CRY;

Y is nitrogen., N{CHz)pA or C{CH3)pa:

Z is nitrogen, oxygen or N{CHz)pA, and the dotted
line indicaces the cpticnal presence c¢i a coubie bond so as
to form a fully unsaturated heterocycliic ring;

25 Rl is hvdrogen, Cj.galkyvi, optionally substituted

phenyl or opticnally substituted heteroarvl;

n is 4 to 12; and

A is CO3H or a group hydrolysable to COsH,
5-tetrazolyl, SO3H, 2(0) (OR)3, P(0) (OH)z, oxr 2(0) (R){OR) in

30 which R is hydrogen or Ci_galkyl, or & pharmaceutically

acceptable salt thereof.

Preferred are preferred compounds oif WO 22/04334.

In vet another embodiment of the invention,

compounds which have activity as aP2 inhibitors suitable

-14 -
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for use herein are disclosed in French Patent 2156486 which

0, Ts
;}-—x-—ca-coon
N

S Where X is O or S: —
Ry is H, phenyl or phenyl substituted with F, Cl or

have the structure
XII

Ry

Br or alkoxy,
Ry is H, alkyl, phenyl or phenyl substituted with F,

Cl or Br or alkoxy, and
10 R3 is H or alkyvl.
Preferred are those preferred compounds as set out
in French Patent No. 2156486.
Most preferred oxazole compounds as aP2 inhibitors

whnich may be prepared as disclosed in U.S. Patent No.
5,348,969 to Romine et &al.
Another class of aP2 inhibitors suitable for use in

15

CO,H

20 <the method of the invention include pyrimidine derivatives.
Thus, U.S. Patent No. 5,599,770 to Xubota et al (the
disclosure of which is incorporated herein by reference)
disclose compounds which have activity as aP2 inhibitors
and thus suitable for use herein include 2-

25 benzyloxypyrimidine derivatives having the following

structure
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XIII
Rl
el
\ CH;O‘“-<\
, S \_/
R2
wherein -

Rl and R? are each independently H, a halogen,

5  hydroxyl, Ci1-Cq4 alkyl, C1-Cs haloalkyl, C3-Cs alkenyl, C3-Cs
alkynyl, C1-Cs alkoxy, C1-Cq4 haloalkoxy, C3-Cs alkenyloxy,
C3-Cs alkynyloxy, Ci1-C4 alkylthio, or phenyl, with the
proviso that at least one of R! and R2 must be hydroxyl;

n is an integer of 0 to 5; and
10 each X which may be identical or different if n is

-

greater than 1, is a halogen, Ci-Cs alkyl, C1-Cs4 haloalkyl,
Ci;-Cyq alkoxy, C1-Cs alkylthio, C7-Cg aralkyloxy, phenyl,
hydroxymethyl, hydroxycarbonyl, Ci-Cs alkoxycarbonyl, or
nitro.

15 Preferred are the compounds in which either Rl or R2?
is hydroxyl and the other R! or R? is C;-C4 alkyl and X is
halogen.

In another embodiment of the method of the
invention, compounds which have activity as aP2 inhibitors

20 suitable for use herein are disclosed in A. Mai et al
"Dihydro (alkyvizhic) - (naphthylmethyl)oxopvrimidines: Novel
Non-Nucleoside Revesrse Transcriptase Inhibitors of the S-
DABO Series", J. Med. Chem., 1997, 40, .447-1454 which have

the structures

-16 -
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XIVA

XIVB

XIVC

XIVD

3a R=sec-butyl
3b R=cyclopentyl
3¢ R=cyclohexyl

CH;

PCT/US99/21069
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15

rl
R2

sec-butyl, cyclopentyl, cyclohexyl;
H, CH3. The structures XIVA-XIVE are depicted in

their keto form. However, it will be apparent to one

skilled in the art that they may also exist in their enol
form to give strucctures of the type

XIVFP
" OH

N? I
f //L§
s SN
In yet another embodiment of the method of the

invention, compounds which have activity as aP2 inhibitors

suitable for use hersin are disclosed in PCT appliction WO
96/25678 which are oa-substituted pyrimidine-thioalkyl and

alkyviether compounds which have the structure

XVI
Rg
Rs
F
/leR:Lz Ri3 Raz
N
Rq N Z Tr,
m
Ry

where m is 0 or 1;

Rl is selected from -COsRs3, -CONRs4Rss,

- 18 -
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Ra2o R21 Rzo R21 Rao R23

. v, \,

( ”)j@_kn ( ’)j\g/\-:\g\!‘” ( ’)\)\Q'Rzz

0 /gy y= ° /5 Y=n ° /g

Rz | Ras , Rzg Rye
where s is 0 or 1, and Rzp, Rz1. R22, R23, Ra4, and Rps are
the same or different and are selected from -H, C1-Cg
alkyl, C3-C¢ alkenyl, C;-Cg alkoxy, C1-Cg¢ alkylthio, C3-Cg

5 cycloalkyl, -CF3, -NO3, -halo, -OH, -CN, phenyl,
phenylthio, -styryl, -CO2(R3i), -CON(Rii) (R3z), -CO(R31), -
(CH2) n-N(R31) (R32), -C(OH) (R31(R33), -(CH2)nN(R31) (CO(R33)),
(CH2)nN(R31) (SO2(R33) ), or where Rzp and Rz;, or Rz and Raj,
or Rz and Rpy3 are taken together to form a five or six-

10 membered saturated or unsaturated ring containing 0 or 1
oxygen, nitrogen or sulfur, where the unsaturated ring may
be optionally substituted with 1, 2 or 3, C;-Cg¢ alkyl, Ci-
Ce¢ alkoxy, -OH, -CH0H, -(CHy)p-N(R31) (R32), -C3-Cg
cycloalkyl, -CF3, -halo, CO2(R31), -CON(Rz1) (R32), -CO(Rs31),

15 - (CH3)pN(R371) (CO(R33)), -{CH2)nN(R31) (SOz(R33)), =-CN, -CHyCF3
or ~CH(CF3)3, or phenyl and the saturated ring may be
optionally substituted with 1, 2 or 3, -C1-Cg alkyl, -C31-Cg
alkoxy, -OH, -CH30H or -(CH2)pn-N(R3i) (R3z) or one oxo (=0);

where n is 0-3 and Rii, Riz and R33z are the same or

20 different and are selected from

_H,

C1-Cg alkyl,

phenyl optionally substituted with 1, 2 or 3 -halo,
Cl-Ce alkyl, C1-Cg alkoxy, -CF3, -OH or ~-CN,

25 A or where R3; and Riz taken together with the attached
nitrogen to form a ring selected from -pyrrolidinyl, -
piperiainyl, -4-morpholinyl, -4-thiomorpholinyl, -4-
piperazinyl, -4-(1-C3-Cealkyl)piperazinyl, or a member
selected from:

30 l-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, 2-imidazolyl, 4-imidazolyl, 2-benzothiazolyl,
2-benzoxazolyl, 2-benzimidazolyl, 2-oxazolyl, 4-oxazolyl,
2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl, S5-methyl-3-
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isoxazolyl, 5—phenyl—3—isoxazolyl, 4-thiazolyl, 3-methyl-2-
pyrazinyl, 5-methyl-2-pyrazinyl, 6-methyl-2-pyrazinyl, 5-
chloro-2-thienyl, 3-furyl, benzofuran-2-yl, benzothien-2-
yl, 2H-l-benzopyran-3-yl, 2,3-dihydrobenzopyran-5-yl, 1-
methylimidazol-2-yl, quinoxalin-2-yl, piperon-5-y1, 4,7-
dichlorobenzoxazol-2-yl, 4,6-dimethylpyrimidin-2-y1, 4=
methylpyrimidin-2-yl, 2,4-dimethylpyrimidin-6-yl, 2-
methylpyrimidin-4-y1, 4-methylpyrimidin-6-y1, 6-
chloropiperon-5-yl, 5-chloroimidazol[l,2-a]pyridin~-2-yl, 1-
H-inden-3-yl, 1-HE-2-methyl-inden-2-y1, 3,4—dihydfonaphth-l—
yl, S-4-isopropenylcyclohexen-l-yl or 4-dihydronaphth-2-yl;

where Rsy is selected from -H, C;-Cealkyl, Cs-
Cecycloalkyl, phenyl (optionally substituted with 1, 2, or
3 -~halo, C;-Cg¢ alkyl, C1-Cg alkoxy, -CF3, -OH, -CN), or a
five or six-membered unsaturated ring containing 0 or 1
oxygen, nitrogen or sulfur, where the unsaturated ring may
be optionally substituted with -H, C3-Cg alkyl, C;-Cg
alkoxy, -OH, -CH0H, or -{CH3)pn-N{R31) (R32);

where Rsgq and Rss being the same or different are
selected from -H, C;-Cg¢ alkyl, allyl, or phenyl (optionally
substituted with 1, 2 or 3 -halec, C3-Cg alkyl, C1-Cg alkoxy
or -CF3), or taken together with the attached nitrogen to
form a ring selected from -pyrrolidinyl, -piperidinyl, -4-
morpholinyl, -4-thiomorpholinyl, -4-piperazinyl, -4-(1-C3-
Cealkyl)piperazinyl;

Rq1 and Ry, being the same or different, are
selected from -H and C1-C4 alkyl;

R12 is selected from -H, C:-C¢ alkyl, -C3-Cg
cycloalkyl, -CN, -C(O)NHz, -C(O)N(Ci-Cgalkyl) (C;-Cealkyl), -
COH, -CO2(C;-Cgalkyl), =-CH0H, -CHzNH; or -CFi;

“R13 is selected from -H, C;-Cg alkyl or -CF3;

Y is selected from -S-, -S(0)-, -S(0)3, or -O-;

Rgq is -OH;

Rs is selected from -H, -CH40H, -CyH4-O-TEDMS, halo,
-C3-Cg cycloalkyl, C;-C3 alkoxy, =-CHaCH2Cl or Ci1-C4 alkyl,
with the proviso that Rg is not isobutyl;
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or, when Rg is hydroxyl, Rg4 and Rs are taken together
to form a five or six-memebered saturated or unsaturated
ring which together with the pyrimidine ring form the group
consisting of 7H-pyrrolo([2,3-dlpyrimidine, 5,6-dihydro-7H-
pyrrolo(2,3-dlpyrimidine, furo[2,3-d]pyrimidine, 5,6-
dihydro-furc(2,3~-d]lpyrimidine, thieno(2,3-d]lpyrimidine,-
5,6-dihydro-thieno(2,3-d]lpyrimidine, lH-pyrazolo[3,4-
dlpyrimidine, lH-purine, pyrimido[4,5-d]pyrimidine,
pteridine, pyrido[2,3-dlpyrimidine, or quinazoline, where
the unsaturated ring may be opticnally substituted with 1,
2 or 3, C1-Cg alkyl C1-Cg alkoxy, -OH, -CH0H, or -(CH3)n-
N(R31) (R3z), -C3-Cg cycloalkyl, -CF3, -halo, -CO3(R3i), -
CON(R31) (R32), -CO{(R31), -(CH2)nN(R31) (CO(R33)), -
(CH2) pN(R31) (SO2(R33)), and the saturated ring may be
optionally substituted with 1, 2 or 3, -C1-Cg alkyl, C1-Cg
alkoxy, -OH, -CHp0H, or -(CHz)p-N(R31) (R32) or one oxo (=0);

and

R¢ is selected from -H, -OH, halo, -CN, -CF3, -
CO2(Rg1), -C(O)Rg1 or -C(O)N(Re1) (Rg2) where Rg; and Rgy are
the same or different and are selected from

-H,

C1-Cg alkyl,

phenyl optionally substituted with 1, 2 or 3 -halo,
C1-Cg alkyl, C;-Cg¢ alkoxy, -CFi3, -OH, -CN,
or where Rgi; and Rgz taken together with the attached

‘nitrogen to fcrm a ring selected from -pyrrolidinyl, -

piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4-

piperazinyl, or -4-(C;-Cg alkyl)piperazinyl; or

pharmaceutically acceptable salts, hydrates, N-
oxides and solvates thereof.
A preferred embodiment is pyrimidine-thiocalkyl and

alkylether, where

R4 is -OH; and

Rg is selected from -H, halo, -CN, -CF3, -COz2{(Rig)., -
C(O)Rgy or -C(O)N(Re1) (Rg2), preferably CF3.
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A preferred embodiment are compounds of Formula XVI
where s is 0 or 1, and ¥ is -S- or O; more preferably Y is
-S-.

Preferred are pyrimidine derivatives of the

5 structures

XVIA
oH
c1
Q]
CF, N’J\‘s

XVIB
CF

and

Ol

10 cl
which may be prepared as disclosed in WO 96/35678.

3

Another embodiment of the method of the invention
includes use of aP2 inhibitors which are pyridazinone
derivatives. French Patent No. 2,647,676 discloses

15 compounds which have activity as aP2 inhibitors and thus
suitable for use herein which have the structures

COORg COORs
R Xn > Rz Ny
R; ,\Rz Ry ~
o] o
XVIIA XVIIB

where R; and Ry are H, alkyl, aryl or arylalkyl, where the
alkyl can include as substituents halogen, CF3, CH3zO, CHsS,
20 NOz, or Rq and Ry with the carbons to which they are

attached can form methylenedioxy, or’
R; and Ry can form a C3-C7 non-aromatic ring, or a

heterocycle which can be pyridine, pyrazine, pyrimidine,
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pyridazine, indol, or pyrazole, or an oxygen containing
heterocycle which can be pyran or furan, or a sulfur
containing heterocycle which can be thiopyran, or
thiophene; the heterocycles being optionally substituted
5 with halogen or alkyl,
R3 and R4 are H, alkyl, halogen, CF3, CH3O, CH3S or
NO; or Ry and Rgq with the carbons to which they are
attached can form a methylenedioxy group,
Rs is H, and
10 7 is a heterocycle which can be pyridine, thiazole,
benzothiazole, benzimidazole or quinoline, which Z group
can optionally be substituted with halogen or alkyl.

The preferred pyridazinone derivative is

CO,H

Br

15 €l
which may be prepared as disclosed in French Patent No.
2,647,676.

Preferred aP2 inhibitors for use herein will include
an oxazole ring.

20 Unless otherwise indicated, the term "lower alkyl",
"alkyl® or "alk" as employed herein alone or as part of
another group includes both straight and branched chain
hydroc;rbons, containing 1 to 40 carbons, preferably 1 to
20 carbons, more preferably 1 to 12 carbons, in the normal

25 chain, such as methyl, ethyl, propyl, isopropyl, butyl, t-
butyl, isobutyl, pentyl, hexyl, isochexyl, heptyl, 4,4-
dimethylpentyl, octyl, 2,2,4-trimethyl-pentyl, nonyl,
decyl, undecyl, dodecyl, the various branched chain isomers
thereof, and the like as well as such groups including 1 to
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4 substituents such as halo, for example F, Br, Cl or I or
CF3, alkoxy, aryl, aryloxy, aryl(aryl) or diaryl,
arylalkyl, arylalkyloxy, alkenyl, cycloalkyl,
,cycloalkylalkyl, cycloalkylalkyloxy, amino, hydroxy, acyl,
hetercaryl, heteroaryloxy, heteroarylalkyl,
hetercarylalkoxy, aryloxyalkyl, aryloxyaryl, alkylamido,
alkanoylamino, arylcarbonylamino, nitro, cyano, thiol, —
haloalkyl, trihaloalkyl and/or alkylthio.

Unless otherwise indicated, the term "cycloalkyl®
as employed herein alone or as part of another group
includes saturated or partially unsaturated (containing 1
or 2 double bonds) cyclic hydrocarbon groups containing 1
to 3 rings, including monocyclicalkyl, bicyclicalkyl and
tricyclicalkyl, containing a total of 3 to 20 carbons
forming the rings, preferably 4 to 12 carbons, forming the
ring and which may be fused to 1 or 2 aromatic rings as
described for aryl, which include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclodecyl and cyclododecyl, cyclohexenyl,

A X R oo

any of which groups may be optionally substituted with 1 to
4 substituents such as halogen, alkyl, alkoxy, hydroxy,
aryl, aryloxy, arylalkyl. cycloalkyl, alkylamido,
alkanoylamino, oxo, acyl, arylcarbonylamino, amino, nitro,
cyano, thiol and/or alkylthio.

Unless otherwise indicated the term "aryl" or "Ar"
as employed herein alone or as part of another group refers
to monocyclic and bicyclic aromatic groups containing 6 to
10 carbons in the ring portion (such as phenyl or naphthyl)
and may optionally include one to three additional rings
fused to Ar (such as aryl, cycloalkyl, heteroaryl or
cycloheteroalkyl rings) and may be optiocnally substituted
through available carbon atoms with 1, 2, 3 or 4 groups
selected from hydrogen, halo, haloalkyl, alkyl, haloalkyl,

- 24 -



WO 00/15230 PCT/US99/21069

5

10

15

20

25

30

alkoxy, haloalkoxy, alkenyl, trifluoromethyl,
"trifluoromethoxy, alkynyl, cycloalkylalkyl,
cycloheteroalkyl, cycloheteroallkylalkyl, aryl, heteroaryl,
,arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy, arylthio,
arylazo, heteroarylalkyl, heterocarylalkenyl,
hetercarylheteroaryl, heteroaryloxy, hydroxy, nitro, cyano,
amino, substituted amino wherein the amino includes 1 or- 2
substituents (which are alkyl, aryl or any of the other
aryl compounds mentioned in the definitions), thiol,
alkylthio, arylthio, hetercarylthio, arylthioalkyl,
alkoxyarylthio, alkylcarbonyl, arylcarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyloxy, arylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, arylsulfinyil,
arylsulfinylalkyl, aryléulfonylamino or
arylsulfonaminocarbonyl.

Unless otherwise indicated the term "aralkyl",
"aryl-alkyl" or "aryllower alkyl" as used herein alone or
as part of another group refers to alkyl groups as
discussed above having an aryl substituent, such as benzyl
or phenethyl, or naphthylpropyl, or an aryl as defined
above. ’

Unless otherwise indicated, the term
"cyclohetercalkyl" as used herein alone or as part of
another group refers to a 5~, 6- or 7-membered saturated or
partially unsaturated ring which includes 1 to 2 hetero
atoms such as nitrogen, oxygen and/or sulfur, linked

through a carbon atom or a heteroatom, where possible,
optionally via the linker (CHz)p (where p is 1, 2 or 3),

N o

R N

. 2

such as
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and the like. The above groups may include 1 to 3
substituents such as any of the substituents for alkyl or
aryl as defined above. In addition, any of the above rings
can be fused to 1 or 2 cycloalkyl, aryl, heteroaryl or
cycloheteroalkyl rings.

Unless otherwise indicated, the term "heteroaryl*®
(also referred to as heteroaryl) as used herein alone or as
part of another group refers to a 5- or 6-membered aromatic
ring which includes 1, 2, 3 or 4 hetero atoms such as
nitrogen, oxygen or sulfur, and such rings fused to an
aryl, cycloalkyl, heteroaryl or cycloheteroalkyl ring (e.g.
benzothiophenyl, indolyl), linked through a carbon atom or
a heteroatom, where possible, opticnally via the linker
(CHz)p (which is defined above), such as

N 2 N S
[:::I::éz\ ’ E;k;jr. _ [:::]::;j;/ ’

C

and the like.

The heteroaryl groups including the above groups may
optionally include 1 to 4 substituents such as any of the
substituents listed for aryl. 1In addition, any of the
above rings can be fused to a cycloalkyl, aryl, heteroaryl
or cycloheteroalkyl ring.

The term "prodrug esters" as employed herein
includes prodrug esters which are known in the art for both

- 26 -



WO 00/15230 PCT/US99/21069

10

15

phosphorus and carboxylic acids such as similar carboxylic
acid esters such as me;hyl, ethyl benzyl and the like.
Other examples include the following groups: (1-

,alkanoyloxy)alkyl such as,

(o]
o

| AN
/C ¢
R%0 \o/ AN

| Rb\ R
c C -
Ra/ \o/\

or

wherein R2, RP and RS are H, alkyl, arvl or aryl-alkyl;
however R20 cannot be HO. Examples of such prodrug esters

include
CH3CO»,CH>»— , CH3C02(I:H—

i
(CH3)
t-CqH9CO2CH2-, orx

]
C2H50COCH,~ .

Other exampies cf suitable predrug esters include

(R‘i)nl

wherein R2 can be H, alkvl (such as methyl or t-butyl),

arylalkyl (such as benzyl) or aryl (such as phenyl); R4 is
H, alkyl, halogen or alkoxy, R® is alkyl, aryl, arylalkyl
or alkoxyl, and ni1 is 0, 1 or 2; or
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0—C—R?
0o o 0
1% <
-IPI/ - \ (cnz)d
\O ﬁ or ©
0-C-R? 0-C—R® -

(d is 0 to 3)

Where the aP2 inhibitor is in acid form it may form
a pharmaceutically acceptable salt such as alkali metal
salts such as lithium, sodium or potassium, alkaline
earth metal salts such as calcium or magnesium as well as
zinc or aluminum and other cations such as ammonium,
choline, diethanolamine, ethylenediamine, t-butylamine,
t-octylamine, dehydroabietylamine.

Where desired, the aP2 inhibitor may be used in
combination with another antiatherosclerotic agent which
may be administered orally in the same dosage form in
accordance with the invention, a separate oral dosage
form or by injection.

It is believed that the use of the aP2 inhibitor in
combination with another antiatherosclerotic agent
produces antiatherosclerotic results greater than that
possible from each of these medicaments alone and greater
than the combined additive antiatherosclerotic effects
produced by these medicaments.

The other antiatherosclerotic agent employed in the
methods of the invention include MTP inhibitors disclosed
in in U.S. Patent No. 5,595,872, U.S. Patent No,
5,739,135, U.S. Patent No. 5,712,279, U.S. Patent No.
5,760,246, U.S. Patent No. 5,827,875, U.S. Patent No.
5,885,983 and U.S. Application Serial No. 09/175,180
filed October 20, 1998, now U.S. Patent No.

Preferred are each of the preferred MTP inhibitors
disclosed in each of the above patents and applications.
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All of the above U.S. Patents and applications are
incorporated herein by reference.

Most preferred MTP inhibitors to be employed in
accordance with the present invention include preferred

5 MTP inhibitors as set out in U.S. Patent Nos. 5,739,135

and 5,712,279, and U.S. Patent No. 5,760,246.

Thus, preferred compounds in U.S. Patent Nos.
5,739,135 and 5,712,279 for use herein are compounds of

the structure %1

10
(o}
nn

where Z is a bond;
¥l and X2 are H;
15 =5 is arvl such as phenyl substituted with

CH;
- 2
i, , c1,
A

S N
C‘
7 / rs

aPha
exr 8 substituted

RS is heteroaryl such as §

20 with
LD
(5
(2) arylthio such as

wherein the RS substituent is preferably in the
0
1]
position adjacent to the carbon linked to €.

25 (CHz)x is -{CH2)¢- or

(1) arvl such as pheny

(2) heteroaryl such as
(3) halo such as Cl

(1) aroyl such as
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F
1
— CH;— cgz_(l:.. CH,~

F
Most preferred is

9-[4-[4-[[2-(2.2.2~Triﬂuoroethoxy)benzoyl]amino]-1-piperidinyl]butyl]-
N-(2,2,2-trifluoroethyl)-9H-fluorene-9-carboxamide

Q9
N/\ CFg CFS
. H
S &
Z
N/\{ o)

|
»
\/ .

Js o4

Peferred compounds in U.S. Patent No. 5,760,246

for use herein are MTP inhibitor compounds which have the

formula
10
0
R2/“2\“/11\5/1"1\Rl
wherein A is NH,
B is
A o
rd R?
oL 1o
15 X is a pbond, oxygen or sulfur; R> and R? are

independently H or F.
Preferred R! groups are aryl, preferably

phenyl, heteroaryl, preferably imidazoyl or pyridyl
(preferably substituted with one of the preferred R?!
20 substituents: arylcarbonylamino, hetercarylcarbonyl-
amino, cycloalkylcarbonylamino, alkoxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroaryl-
sulfonylamino), PO(OAlkyl)z, heteroarylthio, benzthi-~
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azole-2-thio, imidazole-2-thioc, alkyl, or alkenyl,
cycloalkyl such as cyclohexyl, or 1,3-dioxan-2-yl.

Preferred R? groups are alkyl, polyfluoroalkyl
(such as 1,1,1-trifluorcethyl), alkenyl, aryl or
heterocaryl (preferably substituted with one of the
preferred R' substituents above), or PO(OAlkyl),.

If R?® is alkyl, 1,1,1-trifluoroethyl, or alkenyl,
it is preferred that R' is other than alkyl or alkenyl.

It is preferred that L' contains 1 to 5 atoms in
the linear chain and L? is a bond or lower alkylene.

Most preferred is

The other antiatherosclerotic agent may be an HMG
CoA reductase inhibitor which includes, but is not
limited to, mevastatin and related compounds as disclosed
in U.S. Patent No. 3,983,140, lovastatin (mevinolin) and
related compounds as disclosed in U.S. Patent No.
4,231,938, pravastatin and related compounds such as
disclosed in U.S. Patent No. 4,346,227, simvastatin and
related compounds as disclosed in U.S. Patent Nos.
4,448,784 and 4,450,171, with pravastatin, lovastatin or
simvastatin being preferred. Other HMG CoA reductase
inhibitors which may be employed herein include, but are
not limited to, fluvastatin, disclosed in U.S. Patent No.
5,354,772, cerivastatin disclosed in U.S. Patent Nos.
5,006,530 and 5,177,080, atorvastatin disclosed in U.S.
Patent Nos. 4,681,893, 5,273,995, 5,385,929 and
5,686,104, pyrazole analogs of mevalonolactone
derivatives as disclosed in U.S. Patent No. 4,613,610,
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indene analogs of mevalonolactone derivatives as
disclosed in PCT application WO 86/03488, 6-[2-
(substituted-pyrrol-1-yl)-alkyl)pyran-2-ones and
derivatives thereof as disclosed in U.S. Patent No.
4,647,576, Searle's SC-45355 (a 3-substituted
pentanedioic acid derivative) dichloroacetate, imidazole
analogs of mevalonolactone as disclosed in PCT -
application WO 86/07054, 3-carboxy-2-hydroxy-propane-
phosphonic acid derivatives as disclosed in French Patent
No. 2,596,393, 2,3-disubstituted pyrrole, furan and
thiophene derivatives as disclosed in European Patent
Application No. 0221025, naphthyl analogs of
mevalonolactone as disclosed in U.S. Patent No.
4,686,237, octahydronaphthalenes such as disclosed in
U.S. Patent No. 4,499,289, keto analogs of mevinolin
(lovastatin) as disclosed in European Patent Application
No.0,142,146 A2, as well as other known HMG CoA reductase
inhibitors.

In addition, phosphinic acid compounds useful in
inhibiting HMG CoA reductase suitable for use herein are
disclosed in GB 2205837. '

The squalene synthetase inhibitors suitable for use
herein include, but are not limited to, a-phosphono-
sulfonates disclosed in U.S. Patent No. 5,712,396, those
disclosed by Biller et al, J. Med. Chem., 1388, vol. 31,
No. 10, pp 1869-1871, including isoprenoid
(phosphinylmethyl)phosphonates as well as other squalene
synthetase inhibitors as disclosed in U.S. Patent No.
4,871,721 and 4,924,024.

Tn addition, other squalene synthetase inhibitors
suitable for use herein include the terpenoid
pyrophosphates disclosed by P. Ortiz de Montellano et al,
J. Med. Chem., 1977, 20, 243-249, the farnesyl
diphosphate analog & and presqualene pyrophosphate (PSQ-
PP) analogs as disclosed by Corey and Volante, J. Am.
Chem. Soc., 1976, 98, 1291-1293, phosphinylphosphonates
reported by McClard, R.W. et al, J.A.C.S., 1987, 109,
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5544 and cyclopropanes reported by Capson, T.L., PhD
dissertation, June, 1987, Dept. Med. Chem. U of Utah,
Abstract, Table of Contents, pp 16, 17, 40-43, 48-51,
Summary .

5 Preferred are pravastatin, lovastatin, simvastatin,
atorvastatin, fluvastatin and cerivastatin.

All of the above U.S. applications are
incorporated herein by reiference.

Other cholesterol lowering crugs suitable for
use herein include, but are not limited to,

10 antihyperlipoproteinemic agents such as fibric acid
derivatives, such as fenofibrate, gemfibrozil,
clofibrate, bezafibrats, ciprofibrats, clinofibrate
and the like, probuccl, and related compounds as
disciosed in U.S. Patent No. 2,674,83¢, probucol and

15 gemfibrozil being preiesrred, bile acid sequestrants
such as cholestyramins, colestipol and DEAE-Sephadex
(Sechole¥®, Polidexide®), as well as clofibrate,
lipostabil (Rhone-Poulenc), Eisai E-5050 (an N-
substituted ethanolamines derivative., imanixil (HOE-

20 402), tetrahydrolipstatin (THL), istigmastanylphos-
phoryicholine (SPC, Roche}, aminocyclodextrin (Tanabe
Seiyvoku), Ajinomoto AJS-814 (azulens derivative),
melinamide (Sumitomo), Sandoz 58-03Z, American
Cyanamid CL-277,082 and CL-283,54¢ (disubstituted

25 urea derivatives), nicotinic acid, acipimox, acifran,
neomycin, p-aminosalicylic acid, aspirin,
poly (diallylmethylamine) derivatives such as
disclosed in U.S. Patent No. 4,759,823, guaternary
amine poly(diallyldimethylammonium chloride) and

30 ionenes such as disclosed in U.S. Patent No.
4,027,009, and other known serum cholesterol lowering
agents.

The above-mentioned U.S. patents are

incorporated herein by reference.
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The other antiatherosclerotic agent may also be a
PPAR o/y dual agonist such as disclosed by Murakami et
al, “A Novel Insulin Sensitizer Acts As a Coligand for
Peroxisome Proliferator - Activated Receptor Alpha (PPAR
alpha) and PPAR gamma. Effect on PPAR alpha Activation
on Abnormal Lipid Metabolism in Liver of Zucker Fatty
Rats", Diabetes 47, 1841-1847 (1998).

The other antiatherosclerotic agent may be an ACAT
inhibitor such as disclocsed in, “The ACAT inhibitor, Cl-
1011 is effective in the prevention and regression of
aortic fatty streak area in haméters", Niceclosi et al,
Athercsclerosis (Shannon, Irel). (1998), 137(1), 77-85;
“The pharmacoclogical profile of FCE 27677: a novel ACAT
inhibitor with potent hypolipidemic activity mediated by
selective suppression of the hepatic secretion of
ApoBl00-containing lipoprotein”, Ghiselli, Giancarlo,
Cardiovasc. Drug Rev. (1998), 16(1), 16-30; “RP 73163: a
bioavailable alkylsulfinyl-diphenylimidazole ACAT
inhibitor”, Smith, C., et al, Bioorg. Med. Chem. Lett.
(1996), 6(1), 47-50; “ACAT inhibitors: physiologic
mechanisms for hypolipidemic and anti-atherosclerotic
activities in experimental animals”, Krause et al,
Editor(s): Ruffolo, Robert R., Jr.; Hollinger, Mannfred
A., Inflammation: Mediators Pathways (1995), 173-98,
Publisher: CRC, Boca Raton, Fla.; “ACAT inhibitors:
potential anti-atherosclerotic agents”, Sliskovic et al,
Curr. Med. Chem. (1994), 1(3), 204-25; “Inhibitors of
acyl-CoA:cholesterol O-acyl transferase (ACAT) as
hypocholesterolemic agents. 6. The first water-soluble
ACAT inhibitor with lipid-regulating activity. Inhibitors
of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N'-{[(1-
phenylcyclopentyl)methyl]ureas with enhanced
hypocholesterolemic activity”, Stout et al, Chemtracts:
Org. Chem. (1995), 8(6), 359-62.
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The other antiatherosclerotic agent may also be a
lipoxygenase inhibitor including a 15-lipoxygenase (15-
1L0) inhibitor such as benzimidazole derivatives as

5 disclosed in WO 97/12615, 15-LO inhibitors as disclosed
in WO 97/12613, isothiazolones as disclosed in
WO 96/38144, and 15-LO inhibitors as disclosed by
Sendobry et al “Attenuation of diet-induced
atherosclerosis in rabbits with a highly selective 15-

10 lipoxygenase inhibitor lacking significant antioxidant
properties, Brit. J. Pharmacology (1997) 120, 1195-1206,
and Cornicelli et al, “15-Lipoxygenase and its
Inhibition: A Novel Therapeutic Target for Vascular
Disease”, Current Pharmaceutical Design, 1999, 5, 11-20.

15 The aP2 inhibitor will be employed in a weight
ratio to the other antiatherosclerotic agent (where
present), in accordance with the present invention,
within the range from about 500:1 to about 1:500,
preferably from about 100:1 to about 1:100.

20 The dose administered must be carefully adjusted
according to age, weight and condition of the patient, as
well as the route of administration, dosage form and
regimen and the desired result.

The dosages and formulations for the other

25 antiatherosclerotic agents will be as disclosed in the
various patents and applications discussed above.

The dosages and formulations for the other
aniatherosclerotic agent to be employed, where
abplicable, will be as set out in the latest edition of

30 the Physicians' Desk Reference.

For oral administration, a satisfactory result
may be obtained employing the MTP inhibitor in an
amount within the range of from about 0.01 mg/kg to
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about 100 mg/kg and preferably from about 0.1 mg/kg
to about 75 mg/kg, one to four times daily.

A preferred oral dosage form, such as tablets or
capsules, will contain the MTP inhibitor in an amount of
from about 1 to about 500 mg, preferably from about 2 to
about 400 mg, and more preferably from about 5 to about
250 mg, one to four times daily.

For parenteral administration, the MTP inhibitor
will be employed in an amount within the range of from
about 0.005 mg/kg to about 10 mg/kg and preferably from
about 0.005 mg/kg to about 8 mg/kg, one to four times
daily.

For oral administration, a satisfactory result may
be obtained employing an HMG CoA reductase inhibitor, for
example, pravastatin, lovastatin, simvastatin,
atorvastatin, fluvastatin or cerivastatin in dosages
employed as indicated in the Physician's Desk Reference,
such as in an amount within the range of from about 1 to
2000 mg, and preferably from about 4 to about 200 mg.

The squalene synthetase inhibitor may be employed
in dosages in an amount within the range of from about 10
mg to about 2000 mg and preferably from about 25 mg to
about 200 mg.

A preferred oral dosage form, such as tablets or
capsules, will contain the HMG CoA reductase inhibitor in
an amount from about 0.1 to about 100 mg, preferably from
about 5 to about 80 mg, and more preferably from about 10
to about 40 mg.

A preferred oral dosage form, such as tablets or
capsules will contain the squalene synthetase inhibitor
in an amount of from about 10 to about 500 mg, preferably
from about 25 to about 200 mg.

The aP2 inhibitor and other antiatherosclerotic
agent may be employed together in the same oral dosage
form or in separate oral dosage forms taken at the same

time.
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The compositions described above may be
administered in the dosage forms as described above in
single or divided doses of one to four times daily. It
may be advisable to start a patient on a low dose
combination and work up gradually to a high dose
combination.

Tablets of various sizes can be prepared, e.g., of
about 2 to 2000 mg in total weight, containing one or
both of the active substances in the ranges described
above, with the remainder being a physiclogically
acceptable carrier of other materials according to
accepted pharmaceutical practice. These tablets can, of
course, be scored to provide for fractional doses.
Gelatin capsules can be similarly formulated.

Ligquid formulations can also be prepared by
dissolving or suspending one or the combination of active
substances in a conventional liquid vehicle acceptable
for pharmaceutical’administration so as to provide the
desired dosage in one to four teaspocnsful.

Such dosage forms can be administered to the
patient on a regimen of one to four doses per day.

According tc another medification, in order to more
finely regulate the dosage schedule, the active
substances may be administered separately in individual
dosage units at the same time or carefully coordinated
times. Since blood levels are built up and maintained by
a regulated schedule of administration, the same result
is achieved by the simultaneous presence of the two
substances. The respective substances can be
individually formulated in separate unit dosage forms in
a manner similar to that described above.

The formulations as described above will be
administered for a prolonged period, that is, for as long
as the atherosclerotic condition exists. Sustained
release forms of such formulations which may provide such
amounts biweekly, weekly, monthly and the like, may also

be employed.
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In carrying out the method of the invention, a
pharmaceutical composition will be employed containing at
least one aP2 inhibitor with or without an
antiatherosclerotic agent in association with a
pharmaceutical vehicle or diluent. The pharmaceutical
composition can be formulated employing conventional solid
or liquid vehicles or diluents and pharmaceutical additives
of a type appropriate to the mode of desired
administration. The compounds can be administered to
mammalian species including humans, monkeys, dogs, etc. by
an oral route, for example, in the form of tablets,
capsules, granules or powders, or they can be administered
by a parenteral route in the form of injectable
preparations. The dose for adults is preferably between 50
and 2,000 mg per day, which can be administered in a single
dose or in the form of individual doses from 1-4 times per
day.

A typical capsule for oral administration contains
aP2 inhibitor (250 mg), lactose (75 mg) and magnesium
stearate (15 mg). The mixture is passed through a 60 mesh
sieve and packed into a No. 1 gelatin capsule.

A typical injectable preparation is produced by
aseptically placing 250 mg of aP2 inhibitor into a vial,
aseptically freeze-drying and sealing. For use, the
contents of the vial are mixed with 2 mL of physiological
saline, to produce an injectable preparation.

Compounds sufficiently satisfying the structural
criteria described above may be determined by use of an in
vitro assay system which measures the potentiation of
inhibition of aP2 by displacement of a fluorescent
substrate from aP2 by the inhibitor. Inhibition constants
(Ki values) for the inhibitors may be determined by the
method described below:

Production of purified recombinant human aP2

protein. Recombinant human aP2 protein is produced by
standard recombinant DNA technology. In the typical case,
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aP2 is produced by heterologous expression in E. coli
strain BL21(D53) transformed with pETlla vector containing
the full length human aP2 cDNA (Baxa, C.A., Sha, R.S.,
Buelt, M.K., Smith, A.J., Matarese, V., Chinander, L.L.,
Boundy, K.L., and Bernlohr, D.A. (1989). Human adipocyte
lipid-binding protein: purification of the protein and ~
cloning of its complementary DNA. Biochemistry 28: 8683-
8690 and Xu, Z., Buelt, M.K., Banaszak, L.J., and Bernlohr,
D.A. (1991). Expression, purification and crystallization
of the adipocyte lipid binding protein. J. Biol. Chem.
266: 14367-14370). Purification of aP2 from E. coli is
conducted as described by Xu, yielding essentially
homogeneous aP2 protein with molecular weight ~14600
daltons and free of endogenous fatty acids. The purified
aP2 1s capable of binding up to one mole of free fatty acid
per mole protein. The binding and structural properties of
recombinant aP2 protein were previously shown to be
identical to aP2 protein isclated from adipose tissue.

In vitro assay of aP2 inhibitors. Inhibitors of aP2
are evaluated in a homogeneous fluorescent-based
competition assay using recombinant aP2 protein and 1, 8-
anilino-naphthalene-sulfonic acid (1, 8-ANS) as assay
substrate. This competition assay was adapted from
generalized procedures described previously (Kane, C.D. and
Bernlohr, D.A. (1996). A simple assay for intracellular
lipid-binding proteins using displacement of l-anilino-8-
sulfonic acid. (1996) Anal. Biochem. 233: 197-204 and
Kurian E., Kirk, W.R. and Prendergast, F.G. (1996) Affinity
of fatty acid for r-rat intestinal fatty acid binding
protein.; Biochemistry, 35, 3865-3874). The method relies
on the increase in fluorescence quantum yield of 1,8-ANS
upon binding to the fatty acid binding site of aP2. The
assay is run using appropriate concentrations of inhibitor,
1,8-ANS, and aP2 protein, in order to calculate the
inhibitor binding constant (Ki) for compounds being
evaluated. The Ki calculation was based on the procedure
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previously described for calculation of dissociation
constants described by Kurian. Lower XKi values indicate
higher affinities of compounds binding to aP2.

In the assay as conducted for the inhibitors
described herein, a series of aliquots of aP2 (5 uM) in
solution in 10 mM potassium phosphate buffer (pH 7.0) are
mixed with an equimolar concentration of test compound, N
followed by the addition of a series of increasing
concentrations of 1,8-ANS (from O to 5 UM). The assay
typically is conducted in 96-well plate format with
reagents added using robotic instrumentation (Packard
Multiprobe 104). The fluorescence value for each test is
determined using a Cytofluor-4000 multi-well fluorescence
plate reader (Perceptive Bilosystems) using excitation
wavelength 360 nm and emission wavelength 460 nm, or using
other suitable spectrofluocrometer. In preparation for the
assay, test compounds are initially prepared at 10 mM in
dimethylsulfoxide. All subsequent dilutions and assay
additions are made in 10 mM potassium phosphate buffer, pH
7.0.

X-ray crystallography of the inhibitor-aP2 complex
can be performed by one skilled in the art using
contemporary biophysical methodologies and commercial
instrumentation. Such crystallographic data can be used to
conclusively determine if a compound used in the present
invention has embodied the structural requirement necessary
for inhibition of aP2. An example of such an X-ray
c;ystallographic determination is presented below:

Crystals of aP2 complexed with the inhibitors were
typically grown by the hanging drop method. aP2, at 8.3
mg/ml, was pre-equilibrated with 1-5 mM of the inhibitor in
0.1 M Tris-HC1 pH 8.0, 1% w/v DMSO for four hours. 2 pl
drops containing equilibrated protein and reservoir
solution at a 1:1 ratio were suspended on plastic cover
slips and equilibrated against a 1 ml reservoir containing
2.6-3.0 M ammonium sulfate in 0.1 M Tris-HCl pH 8.0.
Crystals typically appeared in 2-3 days and reached maximum
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size within 2 weeks. Data was typically collected on a
single flash-frozen crystal (Oxford Cryosystems) using a
Rigaku rotating anode and an R-axis II image plate detector
of a Bruker multiwire area detector. Diffraction from aP2
crystals was excellent. Diffraction was consistently
observed to better than 2.0 A resolution often to beyond
1.5 A resolution. Data was processed either with -
DENZO/SCALEPACK (R-axis II data), or Xengen (Bruker data).
XPLOR was used for structure refinement and model building
was done using the molecular modeling package CHAIN. After
a single round of refinement, examination of the Fo-Fc map
typically allowed facile building of the inhibitor into aP2
binding cavity. Iterative fitting and refinement were
continued until improvement was no longer seen in the
electron density map or R-free.

Referring to the accompanying Figure which is a
computer generated image of a partial X-ray structure of
compound XVIA bound to human aP2, the ball and stick figure
in light gray is compound XVIA. The Argl06, Argl2é, and’
Tyrl28 residues are depicted as ball and stick figures in
dark gray. The dark spheres represent a space filling view
of the discrete binding pocket comprised of the residues
Phel6, Tyrl9, Met20, Val23, Vval25, Ala33, Phe57, Thx74,
Ala75, Asp76, Arg78. The 4-chlorcphenyl substituent of
compound XVIA is shown bound within this discrete pocket
and the hydroxyl group is bound to the Arg-Tyr-Arg

residues.
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What is claimed is:

1. A method for treating atherosclerosis which
comprises administering to a mammalian species in need of
treatment a therapeutically effective amount of an aP2
inhibitor.

2. The method as defined in Claim 1 wherein the aP2
inhibitor binds to the aP2 protein and inhibits its -
function and/or its ability to bind free fatty acids.

3. The method as defined in Claim 1 wherein the aP2
inhibitor contains a hydrogen bond donator or acceptor
group and interacts directly or through an intervening
water molecule either by ionic or hydrogen bonding
interactions, with one, two, or three of the three amino

acid residues, designated as Arg 106, Arg 126 and Tyr 128

in human aP2 within the aP2 protein.

4. The method as defined in Claim 3 wherein the
hydrogen bond donator or acceptor group is acid in nature.

5. The method as defined in Claim 3 where said aP2
inhibitor contains an additional substituent which binds to
(in) and/or interacts with a discrete pocket within the aP2
protein defined roughly by the amino acid residues Phe 16,
Tyr 19, Met 20, Val 23, Vval 25, Ala 33, pPhe 57, Thr 74, Ala
75, Asp 76, Arg 78 in human aP2.

6. The method as defined in Claim 5 wherein said
additional substituent in said aP2 inhibitor is hydrophobic
in nature.

7. The method as defined in Claim 5 in which the
tprough space distance from the hydrogen bond
donor/acceptor group and the additional substituent group
in said aP2 inhibitor is within the distance of about 7 to
about 15 Angstroms.

8. The method as defined in Claim 1 wherein Type II

diabetes is treated.
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9. The method as defined in Claim 1 wherein the aP2
inhibitor is employed in the form of a pharmaceutically
acceptable salt thereof or a prodrug ester thereof.

, 10. The method as defined in Claim 1 wherein the
abP2 inhibitor includes an oxazole or analogous ring, a
pyrimidine derivative or a pyridazinone derivative.

11. The method as defined in Claim 10 wherein the
aP2 inhibitor is a substituted benzoyl or biphenyl-2-
oxazole-alkanoic acid derivative, an oxazole derivative, a
2-thio-4,5-diphenyloxazole S-derivative, a phenyl-
heterocyclic oxazole derivative, a diaryloxazole
derivative, a 4,5-diphenyloxazole derivative, an oxazole
carboxylic acid derivative, a phenyloxazolyloxazole
derivative, or a 2-(4,5-diaryl)-2-oxazolyl substituted
phenoxyalkanoic acid derivative.

12. The method as defined in Claim 10 wherein the
aP2 inhibitor is a 2-benzyloxypyrimidine derivative, a
dihydro (alkylthio) (naphthylmethyl) oxXypyrimidine derivative,
a thiouracil derivative, or an a-substituted pyrimidine-
thiocalkyl or alkyl ether derivative.

13. The method as defined in Claim 10 wherein the
aP2 inhibitor is a pyridazinone acetic acid derivative.

14. The method as defined in Claim 10 wherein the
aP2 inhibitor is

(I)'a substituted benzcylbenzene or biphenyl alkanoic
acid derivative having the structure:

I A(CH,)n0-B
wherein
A is a group having the formula

T YT

X is -N- or

wherein
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Z 1s
R3 R3 R3 R3
I | |
— = — —C=N— , —N=C— ,
R3

—N— , —8§=— or —O0—

5 R! is hydrogen, lower alkyl or phenyl;

R2 is hydrogen or lower alkyl; or
Rl and R2 taken together form a benzene ring, with

the proviso that when X is -N-, Z is other than

R3 R3
[

10 —c=c—;
R3 is hydrogen or lower alkyl;

n is 1-2;

B is
/ R / I rR7
—_ by o ,
ﬂ RS

15 wherein
Y is ORS or N(OH)RS;
R4 and RS are each, independently, hydrogen or lower

alkyl;
Ré is hydrogen, halo or nitro;

20 R7 is
Ré Ré Ré

| 7 l
—CHCOOR®  ~ —CHN(OH)CNH; —-—CHN(OH)CR®

A

. Ln R8O
‘R (o} 2 O
I I L

l ——CHCN(OH)R®

— CHNHCNRS + —CH—CNOE  ©OF
"om LB
R® is lower alkyl;
m is 0-3;

25 or a pharmacologically acceptable salts thereof;
(II) oxazole derivatives which have the structure
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II
NH—N
(Cﬁz)n—c—<\ ”
R' N—N
in which;

R and R' are identical or different and represent a
5 hydrogen atom or an alkyl radical containing 1 or 2 carbon
atoms,

R; and R; are identical or different and represent
hydrogen or halogen atoms or alkyloxy radicals in which the
alkyl portion contains 1 to 4 carbon atoms in a straight or

10 branched chain, and

n equals 3 to 6, as well to their salts;

(III) 2-thiol-4,5-diphenyloxazole S-derivatives
which have the structure

III
CeHs_

i
oL Co== §e==CHy=—{CH3 ) y—(CO)n—R
15 Csas/ O/
wherein m is 0, 1 or 2, n is 1 and R represents hydroxy,
alkoxy or amino, and pharmaceutically acceptable addition

salts thereof;
(IV) azole derivatives of the structure

20 v

S§=A—R;
wherein R; is carboxyl, esterified carboxyl or other
functionally modified carboxyl group; Rz and Rz each are
aryl of up to 10 carbon atoms; A is CpHpyn in which n is an

25 integer from 1 to 10, inclusive; and Z is O or S, and ‘

physiologically acceptable salts thereof;
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(V) phenyl-heterocyclic oxazole derivatives which

have the structure

v
/ ]
-l—-OR
X A
N\/O
Rl Rl Rl
N—N N
x 4 Rl/g >\f L / )Y
s I;l o R s
Rl '
Rl Rl
N N
I)\ oF I)\
R N f x o~
H
5 R is CHaRZ?;
R! is Ph or Th;
R2 is
| i
Nl /N\N
" ="
CO2R%*; and
10 R3 is H, or Ci-C4 lower alkyi;

or pharmaceutically acceptable salit thereoi;
(VI) diaryioxazole derivatives having the structure

Vi 2
Gy
2N 0

0—al—r!
15 wherein Rl is carboxy or protected carboxy,
R?2 is aryl,
R3 is aryl,
Al is lower alkylene,
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22 is bond or lower alkylene and

-Q- is

3 o=
| CHz or
‘\/ ’ a3 ’ A3
€ *
A3

{(in which is cyclo (lower)alkane or
5 cycle(lower)alkene,
each of which may have suitable substituent(s));

(VII) 4,5-diphenyloxazole derivatives having the

structure

VIIA
Ph
[\
Ph' o %
/
e
o
10 CO,R
wherein

R is H or C1-Cs lower alkyl,

X is N or CH,
Y is E or COsRY, or CORZ, provided that when X is CH,

15 ¥ is not H,
Rl is C:-Cs lower alkyl, or phenylmethyl, and

R2 is C1-Cs alkyl;
VIIB

Ph N

\ S

Ph

20 wherein
R is H or Ci1-Cs lower alkyl,
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X is (CHz)p or para or meta substituted phenyl
wherein the substituent is ORZ2,
R?2 is C1-Cs alkyl, and
n is an integer of 4 to 8,
5 and pharmaceutically acceptable salts thereof;

(VIII) oxazole carboxylic acid derivatives having
the structure -

VIII

Ph’

10 CO2R
wherein

Y and Z are independently hydrogen or together form

a bond;
X is CN, COzR! or CONRZR3;
15 R and R! are independently or together H, Na, or
C1-Cs lower alkyl;
R? and R3 are independently or together ¥, or Ci1-Cs
lower zikyl;

or aikalil meral salt thereof;

20 {IX) phenvioxazclvloxazole derivatives having the

structure

X

Rl
N
BN
RY o b 4 OR?

wherein

o S T =, - e
N R
25 \W//

Y
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Y is CHEz, Ph, or OH, provided that when Y is OH, the

compound exists in the keto-enol tautaumerism form

Rl
5 R?
R3
R4
RS
RrR7

is
is
is
is
is

is

v %
L N

o OH -
Ph or Th;
CH2R3;
COzR4;

H or C1-Cs lower alkyl;
H or CH3; R® is OHCHN or H,N; and

H or OH;

10 or pharmaceutically acceptable salt thereof;

(X)

~

<

-{4,5-diaryl)-2-oxazolyl substituted

phenoxyalkancic acids and esters having the strucutre

XA

15 XB

(wherein n
R is hydrocen. the zlkali metal salt thereof),

XC

20

wherein

R; is

P
I k\y ( an ) nc°2n

Ph o ,

P
I%—s—(cxz)ncozn
Ph °

iz 7-9 and R 1is hydrogen or lower alkyl: or when

-

Ry
10
l ——Y—CO2R; or
Ry ° F
P
Ty
- OCH;COZR
Ph o

F

phenyl or thienyl;
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Ry is hydrogen, lower alkyl or together with CO; is
tetrazol-1l-yl;

X is a divalent connecting group selected from the
,group consisting of CHsCH;, CH=CH, and CHy0;

Y is a divalent connecting group attached to the 3-
or 4—phényl position selected from the group consisting of
OCHz, CH,CH; and CH=CH, -

or when Rz is hydrogen, an alkali metal salt thereof;

(XI) substituted 4,5-diaryl heterocycles having the
formula

XI

in which

each group Ar is the same or different and is
optionally substituted phenyl or optionally substituted
heteroaryl;

X is nitrogen or CRI;

Y is nitrogen, N(CHz)pA or C(CH2)pA;

Z is nitrogen, oxygen or N(CHz)pA, and the dotted
line indicates the cptional presence of a double bond so as
to form a fully unsaturated heterocyclic ring;

Rl is hydrogen. Cj-salkyl, optionally substituted

n is 4 to 12; =znd

A is CO2H or & group hyvdrolysable to CO3H,
S5-tetrazolyl, S0iH, 2(0) (OR)z, P(O) (OH)3, or P(0) (R) (OR) in
which R is hyvdrogen or Ci_galkvl, or a pharmaceutically
acceptable salt thereof;

(XII) compounds which have the structure

XII
Rz 0 Ta
I />— X— CH-COOR
Ry N

Where X is O or S;
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Ry is H, phenyl or phenyl substituted with F, Cl or

Br or alkoxy,
Rz is H, alkyl, phenyl or phenyl substituted with F,

iICl or Br or alkoxy, and
5 R3 is H or alkyl;

(XIII) 2-benzyloxypyrimidine derivatives having the
following structure

XTITI
Rl
———— No==
\ CH;
x,,/C/} Y,
R3

10 wherein
R! and R? are each independently H, a halogen,
nydroxyl, C;-Cs alkyl, C:-C4 haloalkyl, C3-Cs alkenyl, C3~-Cs
alkynyl, C;-C4 alkoxy, Ci1-C4 haloalkoxy, C3-Cg alkenyloxy,
C3~Cs alkynyloxy, C;-Cq4 alkylthio, or phenyl, with the
15 proviso that at least one of Rl and R? must be hydroxyl;
n is an integer of 0 to 5; and
each X which may be identical or different if n is
greater than 1, is a halogen, C;-Cs alkyl, C3-C4 haloalkyl,
C1-C4 alkoxy, Ci1-C4 alkylthio, C7-Cy aralkyloxy, phenyl,
20 =aydroxymethyl, hnydroxycarbonyl, Ci;-C¢ alkoxycarbonyl, or
nitro;
(XIV) dihydro(alkylichio)-(naphthyvlmethyl) -
oxopyrimidines which have the structures
XIVA

CH3
3a R=sec-butyl
3b R=cyclopentyl
25 3¢ R=cyclohexyl
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XIVB
o
RZ
T |
//L§
S N
L
5 X=CH, b )
6 X=0
7 X=8
XIVC
5 XIVD
XIVE

Rl
10 R2

sec-butyl, cyclopentyl, cyclohexyl;
H, CH3, including tautomers of the above;
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(XVI) a-substituted pyrimidine-thiocalkyl and

alkylether compounds which have the structure

XVI
Re
Rg
//I:L Ry Ri3 42
xS
R N 7 TRy -
m
Rq1

5 where m is 0 or 1;
'Rl is selected from -COzR53, -CONRs4Rss,

Ra29 Rz R2o Ra21 Rag Raa
’
'3 < / \ l\’ . / \ 1\' 4
( Rzz ( Ra2 ( Rzz .
0 /5 = 0 /g Y=n ° /g
Raz Rza , Rzs Rae

where s is 0 or 1, and Rz, Rai, R22, R23, Rp4, and Rps are
10 the same or different and are selected from -H, C;-Cg
alkyl, C3-Cg alkenyl, C;-Cg alkoxy, C1-Cg alkylthio, C3-Cg
cycloalkyl, -CF3, -NOz, -halo, -OH, -CN, phenyl,
phenylthio, -styryl, -CO2(R3i), -CON(R31) (R32), -CO(R31), -
(CH2) n-N(Rz1) (R32), -C(OH) (R31(R33), - (CH2)nN(R11) (CO(R33)),
15 (CH2)nN(R31) (507 (R33)), or where Rzp and Rpi, or Rz and Raa,
or Rys and Rp3 are taken together to form a five or six-
membered saturated or unsaturated ring containing 0 or 1
oxygen, nitrogen or sulfur, where the unsaturated ring may
be optionally substituted with 1, 2 or 3, C;-Cg¢ alkyl, Ci-
20 Cg alkoxy, -OH, -CHaOH, -(CH2)p-N(Rai) (R3z), -C3-Cg
cycloalkyl, -CF3, -halo, COz{(R31), -CON(R31)(R32)., -CO(R31).
- (CHy) nN(R31) (CO(R33)), -{(CH2)nN(R31) (SO2(R33)), -CN, -CHzCF3
or -CH(CF3)3, or phenyl and the saturated ring may be
optionally substituted with 1, 2 or 3, -C;-Ce¢ alkyl, -C1-Cg
25 alkoxy, -OH, -CH30H or -(CH2)n-N(R3i) (R32) or oné oxo (=0);
where n is 0-3 and R31, R3z and Riz3 are the ‘same or
different and are selected from
_H,-
C1-Cg alkyl,
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phenyl optionally substituted with 1, 2 or 3 -halo,
C1-Cg alkyl, C;-Cg alkoxy, -CF3, -OH or -CN,

or where R3; and Rip; taken together with the attached
pitrogen to form a ring selected from -pyrrolidinyl, -
piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4-
piperazinyl, -4-(1-Ci-Cgalkyl)piperazinyl, or a member
selected from -

l-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, S5-
pyrimidinyl, 2-imidazolyl, 4-imidazolyl, 2-benzothiazolyl,
2-benzoxazolyl, 2-benzimidazolyl, 2-oxazolyl, 4-oxazolyl,
2-thiazolyl, 3-isoxazolyl, S5-isoxazolyl, S5-methyl-3-
isoxazolyl, 5-phenyl-3-isoxazolyl, 4-thiazolyl, 3-methyl-2-
pyrazinyl, 5-methyl-2-pyrazinyl, é-methyl-2-pyrazinyl, 5-
chloro-2-thienyl, 3-furyl, benzofuran-2-yl, benzothien-2-
yl, 2H-l-benzopyran-3-yl, 2,3-dihydrobenzopyran-5-yl, 1-
methylimidazol-2-yl, quinoxalin-2-yl, piperon-5-yl, 4,7-
dichlorobenzoxazol-2-yl, 4,6-dimethylpyrimidin-2-yl, 4-
methylpyrimidin-2-y1l, 2,4-dimethylpyrimidin-6-yl, 2-
methylpyrimidin-4-yl, 4-methylpyrimidin-6-yl, 6-
chloropiperon-5-yl, 5-chloroimidazoll[l,2-alpyridin-2-yl, 1-
H-inden-3-yl, 1-H-2-methyl-inden-2-yl, 3,4-dihydronaphth-1-
yl, S-4-isopropenylcyclohexen-1-yl or 4-dihydronaphth-2-yl;

where Rsy is selected from -H, Ci1-Csalkyl, C3-
Cgcycloalkyl, phenyl {(optionally substituted with 1, 2, or
3 -halo, C3-Cg alkyl, C:-Cs alkoxy, -CF3, -OH, -CN), or a
five or six-membered unsaturated ring containing C or 1
oxygen, nitrogen or sulfur, where the unsaturated ring may
be optionally substituted with -H, C;-Ce alkyl, Ci-Csg
alkoxy, -OH, -CH;0H, or -(CH2)n-N(R31) (R32);

where Rs4 and Rss being the same or different are
selected from -H, C:-Cs alkyl, allyl, or phenyl (optionally
substituted with 1, 2 or 3 -halo, Ci1-Cg alkyl, C;-Cg¢ alkoxy
or -CF3), or taken together with the attached nitrogen to
form a ring selected from -pyrrolidinyl, -piperidinyl, -4-
morpholinyl, -4-thiomorpholinyl, -4-piperazinyl, -4-(1-Ci-
Cgalkyl)piperazinyl;
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Rg1 and Ryz, being the same or different, are
selected from -H and C;-C4 alkyl:;

Rio is selected from -H, C1-Cg alkyl, -C3-Cg
,cycloalkyl, -CN, -C(O)NHz, -C(O)N(Ci-Csalkyl) (C1-Cealkyl), -

S5 COzH, -COz(Ci-Cealkyl), -CH20H, -CH3NHp or -CFj3;

Ri3 is selected from -H, C1-Cg alkyl or -CF3;

Y is selected from -S-, -S(0)-, -8(0)3, or -0-;

Rgq is -OH;

Rs is selected -H, -CyH40H, -CH4-O-TEDMS, halo, -Ci-

10 Cg cycloalkyl, Ci-C3 alkoxy, -CH2CH;Cl or Ci-C4 alkyl, with
the proviso that Rs is not isobutyl;

or, when Rg is hydroxyl, Rg4 and Rs are taken together
to form a five or six-memebered saturated or unsaturated
ring which together with the pyrimidine ring form the group

15 consisting of 7H-pyrrolo(2,3-d]lpyrimidine, 5,6-dihydro-7H-
pyrrolo(2,3-d]lpyrimidine, furo(2,3-d]pyrimidine, 5,6-
dihydre-furoi2,3-dlpyrimidine, thieno(2,3-d]pyrimidine,
5,6-dihydro-thieno(2,3-d]pyrimidine, lH-pyrazolo[3,4-
dlpyrimidine, lH-purine, pyrimido([4,5-d]lpyrimidine,

20 pteridine, pyrido[2,3-dlpyrimidine, or qguinazoline, where
the unsaturated ring may be optiocnally substituted with 1,
2 or 3, C;-Cg alkyl C1-Cg alkoxy, -OH, -CH20H, or - (CH2)p-
N(R31) (R3z), -C3-Cg cycloalkyl, -CF:, -halo, =-CO2(R31), -
CON(R31) (R32), -CO(R31), -(CH2)nN(Rai) (CO(R33)), -

25  (CH3)pnN(R31) (SO2(R33)), and the saturated ring may be
optionally substituted with 1, 2 or 3, -C1-Ce¢ alkyl, Ci1-Csg
alkoxy., -OH, -CH20H, or -(CH3)n-N(R31) (R32) or one oxo (=0);
and
' Rg is selected from -H, -OH, halo, -CN, -CF3, -

30 COz(Rg1). -C(O)Rgy or -C(O)N(Rg1) (Rez) where Rg1 and Rgz are
the same or different and are selected from

-H'

C1-C¢ alkyl,

phenyl optionally substituted with 1, 2 or 3 -halo,
35 (C3-Cg alkyl, C;1-Cg¢ alkoxy, -CF3, ~OH, -CN,

or where Rg; and Rgy taken together with the attached

nitrogen to form a ring selected from -pyrrolidinyl, -
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piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4-
piperazinyl, or -4-(C3-Cg alkyl)piperazinyl;
pharmaceutically acceptable salts, hydrates, N-

' ,oxides and solvates thereof;

5 (XVII) compounds which have the structure
COORg COORg -
Ry Ry.
Ny
| i .

Rz Rz \/

o (<]

XVIIA XVIIB

where R; and Ry are H, alkyl, aryl or arylalkyl, where the
alkyl can include as substituents halogen, CF3, CH3O, CH3S,
10 NOz, or R; and Ry with the carbons to which they are .
attached can form methylenedioxy, or
R; and R; can form a C3-C7 non-aromatic ring, or a
heterocycle which can be pyridine, pyrazine, pyrimidine,
pyridazine, indol, or pyrazole, or an oxygen containing
15 heterocycle which can be pyran or furan, or a sulfur
containing heterocycle which can be thiopyran, or
thiophene; the heterocycles being optionally substituted

with halogen or alkyl,
R3 and Rq are H, alkyl, halogen, CF3, CH30, CH3S or

20 NOz or R3 and Rgq with the carbons to which they are
attached can form a methylenedioxy group,
Rs is H, and
7 is a heterocycle which can be pyridine, thiazole,
benzothiazole, benzimidazole or quinoline, which Z group
25 can optionally be substituted with halogen or alkyl.
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15. The method as defined in Claim 1 wherein the
aP2 inhibitor has the structure

Qp QP

N 0 N\ [o]
o
CO,H
COzH
5
OB
cl
O]
Fa u)\s
o or
oH
O]
” "ASA@L
Cl or
COOH
Xy
|
N
0 Ccl
Br
10 cl
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16. A pharmaceutical combination comprising an aP2
inhibitor and another type antiatherosclerotic agent.

17. The combination as defined in Claim 16 wherien
the other antiatherosclerotic agent is an MTP inhibitor, an
HMG CoA reductase inhibitor, a sqQualene synthetase
inhibitor, a fibric acid derivative, other cholesterol
lowering agent, a lipoxygenase inhibitor, an ACAT inhibitor
or a PPAR 0/Y dual agonist.

18. The combination as defined in Claim 16 wherien
the antiatherosclerotic agent is pravastatin, lovastatin,
simvastatin, atorvastatin, cerivastatin or fluvastatin.

19. The combination as defined in Claim 16 wherein
the aP2 inhibitor is present in a weight ratio to the
antiatherosclerotic agent within the range from about 0.0l
to about 100:1.

20. A method for treating atherosclerosis which
comprises administering to a mammalian species in need of
treatment a therapeutically effectiyve amount of a
pharmaceutical combination as defined in Claim 16.
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