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METHOD OF INHIBITING AMYLOID PROTEIN AGGREGATION
AND IMAGING AMYLOID DEPOSITS

FIELD OF THE INVENTION

This invention relates to a method of inhibiting amyloid protein
aggregation and imaging amyloid deposits. More particularly, this invention
relates to a method of inhibiting amyloid protein aggregation in order to treat

Alzheimer’s disease.

BACKGROUND OF THE INVENTION

Amyloidosis is a condition characterized by the accumulation of various
insoluble, fibrillar proteins in the tissues of a patient. The fibrillar proteins that
comprise the accumulations or deposits are called amyloid proteins. While the
particular proteins or peptides found in the deposits vary, the presence of fibrillar
morphology and a large amount of B-sheet secondary structure is common to
many types of amyloids. An amyloid deposit is formed by the aggregation of
amyloid proteins, followed by the further combination of aggregates and/or
amyloid proteins.

The presence of amyloid deposits has been shown in various diseases,
each with its particular associated protein, such as Mediterranean fever, Muckle-
Wells syndrome, idiopathetic myeloma, amyloid polyneuropathy, amyloid
cardiomyopathy, systemic senile amyloidosis, amyloid polyneuropathy,
hereditary cerebral hemorrhage with amyloidosis, Alzheimer’s disease, Down’s
syndrome, Scrapie, Creutzfeldt-Jacob disease, Kuru, Gerstmann-Straussler-
Scheinker syndrome, medullary carcinoma of the thyroid, Isolated atrial amyloid,
B»-microglobulin amyloid in dialysis patients, inclusion body myositis,

Bo-amyloid deposits in muscle wasting disease, Sickle Cell Anemia, Parkinson’s

Disease, and Islets of Langerhans diabetes Type II insulinoma.
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Alzheimer’s disease is a degenerative brain disorder characterized
clinically by progressive loss of memory, cognition, reasoning, judgement, and
emotional stability that gradually leads to mental deterioration and ultimately
death. Because Alzheimer’s disease and related degenerative brain disorders are a

5 major medical issue for an increasingly aging population, the need for new
treatments and methods for diagnosing the disorders are needed.

A simple, noninvasive method for detecting and quantitating amyloid
deposits in a patient has been eagerly sought. Presently, detection of amyloid
deposits involves histological analysis of biopsy or autopsy materials. Both

10 methods have major drawbacks. For example, an autopsy can only be used for a
postmortem diagnosis.

The direct imaging of amyloid deposits in vivo is difficult, as the deposits
have many of the same physical properties (i.e., density and water content) as
normal tissues. Attempts to image amyloid deposits directly using magnetic

15 resonance imaging (MRI) and computer-assisted tomography (CAT) have been
disappointing and have detected amyloid deposits only under certain favorable
conditions. In addition, efforts to label amyloid deposits thh antibodies, serum
amyloid P protein, or other probe molecules has provided some selectivity on the
periphery of tissues, but has provided for poor imaging of tissue interiors.

20 Thus, it would be useful to have a noninvasive technique for imaging and
quantitating amyloid deposits in a patient. In addition, it would be useful to have
compounds that inhibit the aggregation of amyloid proteins to form amyloid

deposits.

SUMMARY OF THE INVENTION

25 The present invention provides a method of treating Alzheimer’s disease,
the method comprising administering to a patient having Alzheimer’s disease a

therapeutically effective amount of a compound of Formula I
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wherein

0

[

Ra is hydrogen, C1-Cg alkyl, or -CC-Cg alkyl;

nis 0 to 5 inclusive;

R1,R2 R3, R4 R5 R6, and R7 are independently hydrogen, halogen,
-OH, -NHp, NRPR®, -CO5H, -CO5C}-Cg alkyl, -NO3, -0C1-C12
alkyl, -C1-Cg alkyl, -CF3, -CN, -OCH» phenyl, -OCHz-substituted
phenyl, -(CH2)py-phenyl, -O-phenyl, -O-substituted phenyl,

O 0

[ |
-CH=CH-phenyl, -O(CHp)pNRPRE, -CNRPRC, -NHCRD,
-NH(CHg)pNRbRc, -N(Cq -C6a1kyl)(CH2)pNRbR°,

/CH20CI-C6 alkyl
CH,0C,-Cg alkyl

R8 is COOH, tetrazolyl, -SO7Rd, or -CONHSO5RY,

RD and R€ are independently hydrogen, -C1-Cg alkyl, -(CH2)m-phenyl, or
RD and RC taken together with the nitrogen atom to which they are
attached form a cyclic ring selected from piperidinyl, pyrrolyl,
imidazolyl, piperazinyl, 4-C{-Cg alkylpiperazinyl, morpholino,
thiomorpholino, decahydroisoquinoline, or pyrazolyl;

R4 is hydrogen, -C}-Cg alkyl, -CF3, or phenyl;

m is 0 to 5 inclusive;

pis 1 to 5 inclusive;
AisCHorN;
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4
Rl and R2, when adjacent to one another, can be methylene-dioxy;

or the pharmaceutically acceptable salts thereof.

Rl
In a preferred embodiment, the 7@ (CHZ)H— group is attached at
R

RZ?
the 4-position of the phenyl ring,

In a preferred embodiment of the method, in the compounds of Formula I
R3 is hydrogen;
nis2;and

R3 and R4 are hydrogen.

In a preferred embodiment of the method, in the compounds of Formula }
R2 is hydrogen;
R! is halo;
R2 is hydrogen or halo;
R3,R4 RS, and RO are hydrogen; and

nis 2 to 5 inclusive,

In another preferred embodiment of the method, in the compounds of Formuia I
R2 is hydrogen;
nis2 or 3;
R! is -NRbRC: and
R2, R3, R4, RS, and R7 all are hydrogen.
In a preferred embodiment of the method, in the compounds of Formula I
R2is hydrogen;
nis2;
R3 and R4 are hydrogen; and
R1, R2, and R7 are independently chlorine, -N(CHyCH3)p, -OH, CH3-,
fluorine, -CF3, phenyl, hydrogen, -OCHjy phenyl,
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-O(CH2)3N(CH3)2, -O phenyl, -O(CH3)7CH3,
-CH(CH»OCH2CH3z)3, pyrrolyl, -CH=CH-phenyl,

N-——
O:\/. , -N[(CHz2)3CH3]>, substituted phenyl,

-OCHp-substituted phenyl, pyrrozolyl, or -N(phenyl),.

5 In a preferred embodiment of the method, in the compounds of Formula I
R2 is hydrogen;
nis 3,4, orS5;
R3 and R# are hydrogen; and

R1, R2, and R7 are independently chlorine or hydrogen.

10 In a preferred embodiment of the method, in the compounds of Formula I
R2is hydrogen;
nis2;
R3 and R4 are hydrogen; and
R5, R6, and R8 are independently hydrogen, -CO2H, -NO3, -OCH3,
15 O
[

imidazoly}, -SCH3, -CN, fluorine, -CH3, -CF3, halogen,

I
0

20 “NH-C1-Cg alkyl, -N(C1-Cgalkyl)p, -NHp, or pyrrolyl.

In a preferred embodiment of the method, in the compounds of Formula 1
R2 is hydrogen;
nis2;
R3 and R4 are hydrogen; and
25 R7 is -COoH.



10

15

20

25

WO 10/76489 PCT/US00/15071

-6-
Also preferred is a method of treating Alzheimer’s disease, the method
comprising administering to a patient having Alzheimer’s disease a

therapeutically effective amount of a compound of Formula I

R3 R3
= 8
R} If R
(CHy)E a A
R7: Q g4 R RS
2
R
wherein
R& is hydrogen;

nis 1 to 5 inclusive;

R3 and R4 are hydrogen;

R1, R7, and R2 are independently chlorine, -N(CH;CH3)9, -OH, CH3-,
fluorine, -CF3, phenyl, hydrogen, -OCH?> phenyl,
-O(CHp)3N(CH3)y, -O phenyl, -O(CHp)7CH,
-CH(CHpOCH2CH3)y, pyrrolyl, -CH=CH-phenyl,
-N[(CH2)3CH31p, substituted phenyl, -OCHjy-substituted phenyl,
pyrazolyl, or -N(phenyl)>;

R5 and RS are independently hydrogen, -COzH, -NO>, -OCH3,
imidazolyl, -CN, fluorine, -CH3z, -CF3, or pyrrolyl;

or the pharmaceutically acceptable salts thereof.

In a preferred embodiment of the method, compounds of Formula I are
2-{4-[2-(3,4-Dichlorophenyl)ethyl]phenylamino}-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]phenylamino}-5-nitrobenzoic acid;
2-{4-]4-(3,4-Dichloro-phenyl)-ethyl]phenylamino }-4-methoxy-

S-nitrobenzoic acid;
2-{4-[2-(3,4-Dihydroxy-phenyl)-ethyl]-phenylamino }benzoic acid;
2-{4-[2-(4-Dibutylamino-phenyl)-ethyl)phenylamino}benzoic acid;
2-{4-[2-(3,4,5-Trihydroxy-phenyl)-ethyl]phenylamino} benzoic acid;
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2-{4-[3-(3,4-Dichlorophenyl)propyl]phenylamino }-4-methoxy-
S-nitrobenzoic acid;
2-{4-[3-(3,4-Dichlorophenyl)propyl]phenylamino}-4-imidazo-1-yl-
S-nitrobenzoic acid;
2-{4-[3-(3,4-Dichlorophenyl)-propyl]phenylamino}benzoic acid;
2-{4-[4-(3,4-Dichlorophenyl)butyl]phenylamino}benzoic acid;
2-{4-{4-(3,4-Dichloro-phenyl)-butyl]-phenylamino}-5-nitro-benzoic acid;
2-{4-[4-(3,4-Dichlorophenyl)-butyl]phenylamino}-3,5-dinitrobenzoic
acid;
2.{4-[5-(3,4-Dichlorophenyl)pentyl]phenylamino}-5-nittobenzoic acid;
2-{4-[5-(3,4-Dichloro-phenyl)pentyl]phenylamino } -4-methoxy-
3-nitrobenzoic acid;
2-[4-(3,4-Dichloro-benzyl)-phenylamino]-benzoic acid;
2-{4-12-(3,4-Dimethyi-phenyl)-ethyl}-phenylamino}-5-nitro-benzoic acid;
2-{4-[2-(3,4-Difluoro-phenyl)-ethyl]-phenylamino } -5-nitro-benzoic acid;
2-{4-[2-(4-Chloro-3-triflucromethyl-phenyl}-¢thyl]-phenylamino } -benzoic
acid;
2-[4-(2-Biphenyl-4-yl-ethyl)-phenylamino]-5-nitro-benzoic acid;
5-Nitro-2-(4-phenethyl-phenylamino)-benzoic acid;
2-(4-Phenethyl-phenylamino)-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino } -5-methoxy-benzoic
acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-terephthalic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-methyl-benzoic
acid;
4-{4-12-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-isophthalic acid;
2- {4—[2-(3,4-Dichloro—phenyl)-ethyl]-pheﬁylamino} -5-methanesulfonyl-
benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-imidazol-1-yl-
benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-6-nitro-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-4-nitro-benzoic acid,
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-3-nitro-benzoic acid;

PCT/US00/15071
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5-Cyano-2-{4-[2-(3,4-dichloro-phenyl)-ethyl]-phenylamino}-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-4,6-difluoro-benzoic
acid; _
6-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-2,3-difluoro-benzoic
acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino }-6-fluoro-benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl}-ethyl]-phenylamino }-3-fluoro-benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-3-methyl-benzoic
acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-4-fluoro-benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl}-phenylamino}-3,5-difluoro-benzoic
acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-3-trifluoromethyl-
benzoic acid;

2-{4-[2-(3,4-Dichlorc-phenyl)-ethyl]-phenylamino} -6-trifluoromethyl-
benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino} -5-trifluoromethyl-
benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-pyrrol- 1-yl-benzoic
acid;

2-{4-[2-(4-Benzyloxy-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-(4-{2-[4-(3-Dimethylamino-propoxy)-phenylj-ethyl }-phenylamino)-
benzoic acid;

2-{4-[2-(4-Diethylamino-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(4-Phenoxy-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(4-Octyloxy-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-(4-{2-[4-(2-Ethoxy-1-ethoxymethyl-cthyl)-phenyl]-ethy!}-
phenylamino)-benzoic acid,

2-{4-[2-(4-Pyrrol-1-yl-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(4-Styryl-phenyl)-ethyl]-phenylamino}-benzoic acid,;

2-{4-[2-(4-Dibutylamino-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(4’-Ethyl-biphenyl-4-yl)-ethyl]-phenylamino}-benzoic acid;
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2-{4-[2-(4-Octyl-phenyl})-ethyl]-phenylamino }-benzoic acid;
2-(4-{2-[3-(3,5-Dichlore-phenoxy)-phenyl]-ethyl } -phenylamino)-benzoic

acid; _
2-(4-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-phenylj-ethyl }-phenylamino)-

benzoic acid;
2-{4-]2-(4-Pyrazol-1-yl-phenyl)-ethyl]-phenylamino }-benzoic acid;
2-{4-[2-(4-Diphenylamino-phenyl)-ethyl]-phenylamino }-benzoic acid,
2-(4-{2-[4-(3,4-Dichloro-benzyloxy)-phenyl]-ethyl}-phenylamino)-
benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino }-5-amino-benzoic
acid;
2-{4-[2~(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-trifluoromethyl-
benzoic acid;
2-{4-[2-(3,4-Dichlorophenyl)]phenylamino}-5-nitrobenzoic acid;
2-{4-[2-[(3,4-Dichlorophenyl)propyl]phenylamino}-5-nitrobenzoic acid;
2-{4-[2-(3,4-Dimethyl-phenyl)-ethyl] phenylamino}-5-nitrobenzoic acid;
2-[[4-[2-(4-Chloro-3-trifluoromethylphenyl)ethyljphenyl]amino-benzoic
acid;
2-{4-[3-(4-Diethylaminophenyl)propyl]phenylamino}benzoic acid;
2-{4-[3-(4-Nitrophenyl)propyliphenylamino } benzoic acid;
2-{4-[3-(3-Nitrophenyl)propyl]phenylamino } benzoic acid;
2-{4-[3-(4-Aminophenyl)propyljphenylamino}benzoic acid;
2-{4-[3-(3-Aminophenyl)propyl]phenylamino } benzoic acid;
2-{4-[2-(4-Aminophenyl)ethyl]phenylamino } benzoic acid;
2-{4-[2-(4-Dipropylaminophenyl)ethyl]phenylamino}benzoic acid
monohydrochloride;
2-{4-[2-(4-Diethylaminophenyl)ethyl]phenylamino} benzoic acid
monohydrochloride monohydrate;
2-{4-[3-(3-Dipropylaminophenyl)propyl]phenylamino } benzoic acid;
2-{4-[3~(3-Dimethylaminophenyl)propy!]phenylamino} benzoic acid;
2-{4-[3-(4-Ethylaminopheny!)propyl]phenylamino}benzoic acid;
2-(N-{4-[3-(4-Diethylaminophenyl)propyl]pheny! }-N-ethylamino)benzoic

acid;
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2-{4-[2-(3-Dibenzylaminophenyl)ethyl]phenylamino } benzoic acid;
2-{4-{3-(3-Diethylaminophenyl)propyl]phenylamino } benzoic acid;
2-{4-[2-(3-Aminophenyl)ethyllphenylamino}benzoic acid;

2- {4-[3-(4-Dimetﬁylaminophenyl)propyl]phenylamino}benzoic acid;
2-{4-[2-(4-Acetylaminophenyl)ethyl]phenylamino} benzoic acid;
2-{4-[2-(3-Acetylaminophenyl)ethyl]phenylamino} benzoic acid;
2-{4-[2-(3-Dipropylaminophenyi)ethyl]phenylamino} benzoic acid
monohydrochloride;
2-{4-[2-(3-Dibutylaminophenyl)ethyl]phenylamino} benzoic acid
monohydrochloride;
2-{4-[3-(4-Acetylaminophenyl}propyl]phenylamino } benzoic acid;
2-{4-[3-(3-Acetylaminophenyl)propyl]phenylamino}benzoic acid;
2-{4-[3-(3-Diethylaminophenyl)ethyl]phenylamino } benzoic acid
monochydrochloride;
2-{4-[2-(3-Piperidin-1-ylphenyl)ethyl]phenylamino} benzoic acid
monohydrochloride;
2-{4-[3-(4-Dipropylaminophenyl)propyllphenylamino } benzoic acid;
2-{4-[3-(4-Dibutylaminophenyl)propyl]phenylamino } benzoic acid;
2-{4-[3-(3-Dibutylaminophenyl)propyl]phenylamino } benzoic acid;
2-(4-{3-[4-(1H-Pyrrol-1-yl)phenyl] propyli} phenylamino)benzoic acid;
2-{4-[3-(4-Piperidin-1-ylphenyl)propyl]phenylamino}benzoic acid;
2-{4-[3-(4-Diethylcarbamoylphenyl)propyl]phenylamino} benzoic acid;
2-{4-[3-(4-Carboxyphenyl)propyl]phenylamino} benzoic acid;
2-{4-[3-(4-Diethylaminomethylphenyl)propyl]phenylamino} benzoic acid;
2-{4-[3-(4-Propylaminophenyl)propyl]phenylamino } benzoic acid;
2-{4-[3-(3-Propylaminophenyl)propyl}phenylamino } benzoic acid;
2-{4-[3-(4-Pyrrolidin-1-yl-phenyl)-propyl]-phenylamino}-benzoic acid;
2-{4-[3-(3-Piperidin-1yl-phenyl)-propyl]-phenylamino}-benzoic acid,;
2-{4-[3-(4-[2-Diethylaminoethylamino]pheny!l)-propyl]phenylamino}-
benzoic acid;
2-{4-[2-(4-[Hydroxycarbonylmethylamino]phenylethyl]phenylamino}-

benzoic acid;
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2-{4-[2-(4-[2-Diethylaminoethylamino]phenyllethyl[phenylamino}-
benzoic acid;
2-{4- [3-(4-Morph_olinophenyl)pmpyl]phenylamino}-benzoic acid;
2-{4-[3-(4-Piperazinylphenyl)propyl]phenylamino}-benzoic acid; and
2-[4-(3,4-Dichlorophenyl)phenylamino]benzoic acid.

The inventicn also provides the foregoing compounds wherein the benzoic
acid portion is replaced with a pyridyl carboxylic acid, for example, 4-[4-(3,4-
dichlorophenyl)phenylamino]-3-hydroxycarbonylpyridine.

Also provided is a method of inhibiting the aggregation of amyloid
proteins to form amyloid deposits, the method comprising administering to a
patient in need of inhibition of the aggregation of amyloid protein an amyloid

protein aggregation inhibiting amount of a compound of Formula I

R3 RS
~ 8
R! r|~I R 1
CHSS vl A
R7 R R
2
R
wherein

0
|

Ra is hydrogen, C|-Cg alkyl, or -CC-Cg alkyl;

nis 0 to 5 inclusive;

Rl RZ R3 R4 RS, R6, and R7 are independently hydrogen, halogen,
-OH, -NHp, NRbRE, -CO5H, -CO,C-Cg alkyl, -NOj, -0C1-C2
alkyl, -C1-Cg alkyl, -CF3, -CN, -OCH7 phenyl, -OCHz-substituted
phenyl, -(CHy)m-phenyl, -O-phenyl, -O-substituted phenyl,

0 0
I f

-CH=CH-phenyl, -O(CH)pNRPR®, -CNRDRE, -NHCRD,

-NH(CH»),NRPR¢, -N(C1-Cgalkyl)(CH2),NRPRE,
p 176 j

PCT/US00/15071
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/CH20C1-C6 alkyl
CH,0C-Cg alkyl

R8 is COOH, tetrazolyl, -SO7RY, or -CONHSO5RY;

RD and R are independently hydrogen, -C1-Cg alkyl, {CH2)m-phenyl, or
RD and R€ taken together with the nitrogen atom to which they are
attached form a cyclic ring selected from piperidinyl, pyrrolyl,
imidazolyl, piperazinyl, 4-C-Cg alkylpiperazinyl, morpholino,
thiomorpholino, decahydroisoquinoline, or pyrazolyl;

R is hydrogen, -C}-Cg alkyl, -CF3, or phenyl;

mis 0 to 5 inclusive;

p is 1 to 5 inclusive;
AisCHorN;

R1 and R2, when adjacent to one another, can be methylene-dioxy;

or the pharmaceutically acceptable salts thereof,

In a preferred embodiment of the method, in the compounds of Formula I
R2is hydrogen;
nis 2; and

R3 and R4 are hydrogen.

In a preferred embodiment of the method, in the compounds of Formula I
RA is hydrogen;
R3 and R4 are hydrogen; and

nis 2 to 5 inclusive,

In a preferred embodiment of the method, in the compounds of Formula 1
R2is hydrogen;
nis2;

R3 and R# are hydrogen; and
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R1, R2, and R7 are independently chlorine, -N(CH;CHgz)», -OH, CHs-,
fluorine, -CF3, phenyl, hydrogen, -OCH2 phenyl,
-O(CH2)3N(CH3)2, -O phenyl, -O(CH3)7CH3,
-CH(CHyOCH»CH3)3, pyrrolyl, -CH=CH-phenyl,

N.——-
@ , "N[(CH»)3CHj3]7, substituted phenyl,

-OCHy-substituted phenyl, pyrazolyl, or -N{phenyl)>.

In a preferred embodiment of the method, in the compounds of Formula |
R is hydrogen;
nis 3,4, or5;
R3 and R4 are hydrogen; and
R1, R2, and R7 are independently chlorine or hydrogen.

In a preferred embodiment of the method, in the compounds of Formula I
R2 is hydrogen;
nis2;
R3 and R4 are hydrogen; and
R3 and RS are independently hydrogen, -COzH, -NO,, -OCH3,
imidazolyl, -CN, fluorine, -CHz, -CF3, halogen,
-NH-C-Cg alkyl, -N(C1-Cgalkyl)s, -NH», or pyrrolyl.
In a preferred embodiment of the method, in the compounds of Formula I
R is hydrogen;
nis2;
R3 and R4 are hydrogen; and
RS is -CO,H.

Also provided is a preferred method of inhibiting the aggregation of

amyloid proteins to form amyloid deposits, the method comprising administering
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to a patient in need of inhibition of the aggregation of amyloid protein an amyloid

protein aggregation inhibiting amount of a compound of Formula I

R3 RY
~ 8
R! 1~|1 R :

(CHR)Y a A
2
R

wherein

5 R3 is hydrogen;

nis 1 to 5 inclusive;

R3 and R4 are hydrogen;

R, R7, and R? are independently chlorine, -N(CH2CH3),, -OH, CH3-,
fluorine, -CF3, phenyl, hydrogen, -OCHz phenyl,

10 -O(CHp)3N(CH3)j, -O phenyl, -O(CH)7CH3,

-CH(CH»OCH;,CH3)7, pyrrolyl, -CH=CH-phenyl,
-N[(CH3>)3CH3]5, substituted phenyl, -OCH»-substituted phenyl,
pyra;zolyl, or -N(phenyl)y;

R3 and RS are independently hydrogen, -CO2H, -NO,, -OCH3,

15 imidazolyl, -CN, fluorine, -CH3z, -CF3, or pyrrolyl;
R8 is COOH or tetrazolyl;

or the pharmaceutically acceptable salts thereof.

The most preferred compounds provided by the invention have Formula 11

R! RS
e

R2
COOH
20 and pharmaceutically acceptable salts thereof,

wherein:
R1 is halo;
R2 is H or halo; and
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n and RO are as defined above in Formula I.

Another preferred group of compounds have Formula III

Rl RS
PR S

R2
COOH
and pharmaceutically acceptable salts thereof,
5 wherein:
R1 is halo;
R2 is H or halo; and

n and RS are as defined above in Formula L.

Another group.of preferred invention compounds have Formula IV

Rr! rS
10 rZ

N
and pharmaceutically acceptable salts thereof,
wherein:
R! is halo;
RZisHor halo; and

15 n and RO are as defined above in Formula L.

In a preferred embodiment of the method, the novel compounds of Formula I are
provided which are
2-{4-[2-(3,4-Dichlorophenyhethyljphenylamino }-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethylJphenylamino} -5-nitrobenzoic acid;

20 2-{4-[4-(3 4-Dichloro-phenyl)-ethyl]phenylamino} -4-methoxy-
5-nitrobenzoic acid;
2-{4-[2-(3,4-Dihydroxy-phenyl)-ethyl]-phenylamino}benzoic acid,
2-{4-[2-(4-Dibutylamino-phenyl)-ethyl]phenylamino} benzoic acid;
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2-{4-[2-(3,4,5-Trihydroxy-phenyl)-ethyl]phenylamino }benzoic acid;
2-{4-[2-[-(3,4-Dichlorophenyl)propyl]phenylamino}-4-methoxy-

5-nitrobenzoic acid;

2-{4-[2-{-(3,4-Dichloropheny])propyllphenylamino}-4-imidazo-1-yl-

5-nitrobenzoic acid;

acid;

2-{4-[2-[-(3,4-Dichlorophenyl)-propyl]phenylamino}benzoic acid;
2-{4-[4-(3,4-Dichlorophenyl)butyl]phenylamino } benzoic acid;
2-{4-[4-(3,4-Dichloro-phenyl)-butyl]-phenylamino}-5-nitro-benzoic acid;
2-{4-[4-(3,4-Dichlorophenyl)-butyl]phenylamino } -3,5-dinitrobenzoic

2-{4-[5-(3,4-Dichlorophenyl)pentyl]phenylaminc }-5-nitrobenzoic acid;
2-{4-[5-(3,4-Dichlore-phenyl)pentyl]phenylamino} -4-methoxy-

S-nitrobenzoic acid;

acid;

acid;

acid;

2-{4-(3,4-Dichloro-benzyl)-phenylamino]-benzoic acid;

2-{4-[2-(3 4-Dimethyl-phenyl)-ethyl]-phenylamino}-5-nitro-benzoic acid;
2-{4-[2-(3,4-Difluoro-phenyl)-ethyl]-phenylamino}-5-nitro-benzoic acid;
2-{4-[2-(4-Chloro-3-trifluoromethyl-phenyl)-ethyl]-phenylamino }-benzoic

2-[4-(2-Biphenyl-4-yl-ethyl)-phenylamino]-5-nitro-benzoic acid;
5-Nitro-2-(4-phenethyl-phenylamino)-benzoic acid;
2-(4-Phenethyl-phenylamino)-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-methoxy-benzoic

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino} -terephthalic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-¢thyl]-phenylamino}-5-methyl-benzoic

4-{4-[2-(3,4-Dichloro-phenyl)-ethy!}-phenylamino}-isophthalic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-methanesulfonyl-

benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-imidazol-1-yl-

benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl}-¢thyl]-phenylamino} -6-nitro-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-4-nitro-benzoic acid;
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2- {4-[2-(3,4—Dichloro—phenyl)-ethyl]-phenylamino}-3 -nitro-benzoic acid;

5-Cyano-2-{4-[2-(3,4-dichloro-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(3 ,4-Dichloro-phenyl)~ethyl]—phenylamino}-4,6-diﬂuoro-benzoic
acid;

6-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-2,3-difluoro-benzoic
acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl}-phenylamino}-6-fluoro-benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl}-ethyl]-phenylamino }-3-fluoro-benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-3-methyl-benzoic
acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino } -4-fluoro-benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl}-phenylamino}-3,5-difluoro-benzoic
acid;

2-{4-{2-(3,4-Dichloro-phenyl)-ethyl}-phenylamino}-3-trifluoromethyl-
benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl}-ethyl]-phenylamino }-6-trifluoromethyl-
benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl}-ethyl]-phenylamino}- 5-trifluoromethyl-
benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-pyrrol-1-yl-benzoic
acid;

2-{4-[2-(4-Benzyloxy-phenyl)-ethyl]-phenylamino } -benzoic acid;

2-(4-{2-[4-(3-Dimethylamino-propoxy)-phenyl]-ethyl } -phenylamino)-
benzoic acid;

2-{4-[2-(4-Diethylamino-phenyl)-ethyl}-phenylamino}-benzoic acid;

2-{4-[2-(4-Phenoxy-phenyl)-ethyl]-phenylamino }-benzoic acid;

2-{4-[2-(4-Octyloxy-phenyl}-cthyl]-phenylamino}-benzoic acid;

2-(4-{2-[4-(2-Ethoxy-1-ethoxymethyl-ethyl)-phenyl]-ethyl }-
phenylamino)-benzoic acid;

2-{4-[2-(4-Pyrrol-1-yl-phenyl)-ethyl]-phenylamino } -benzoic acid;

2-{4-[2-(4-Styryl-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(4-Dibutylamino-phenyl}-ethyl}-phenylamino}-benzoic acid;
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2-{4-[2-(4'-Ethyl-biphenyl-4-y1)-ethyl]-phenylarnino}-benzoic acid;
2-{4-[2-(4-Octyl-phenyl)-ethyl}-phenylamino}-benzoic acid;
2-(4-{2-[3-(3,5-Dichloro-phenoxy)-phenyl]-ethyl } -phenylamino)-benzoic

acid;
2-(4-{2-[4-(2-Chloro-6-fluoro-benzyloxy)-phenyl]-ethyl } -phenylamino)-

benzoic acid;
2-{4-[2-(4-Pyrazol-1-yl-phenyl)-ethy!]-phenylamino}-benzoic acid;
2-{4-[2-(4-Diphenylamino-phenyl)-ethyl]-phenylamino }-benzoic acid;
2-(4-{2-[4-(3,4-Dichloro-benzyloxy)-phenyl]-ethyl } -phenylamino)-
benzoic acid;
2-{4-[2-[(3.4-Dichlorophenyl)propyl]phenylamino} -5-nitrobenzoic acid;
2-{4-[2-(3,4-Dimethyl-pheny])-ethyl] phenylamino}-5-nitrobenzoic acid;
2-[[4-[2-(4-Chloro-3-trifluoromethylphenyl)ethyl]phenylJamino-benzoic
acid; or

2-[4-(3,4-Dichlorophenyl)phenyl]aminobenzoic acid.

The present invention also provides the compounds:
2-{4-[4-(3,4-Dichloro-phenyl)-ethyl]phenylamino }-4-methoxy-
S-nitrobenzoic acid;
2-{4-[2-(3,4-Dihydroxy-phenyl}-ethyl]-phenylamino } benzoic acid;
2-{4-[2-(4-Dibutylamino-phenyl)-ethyl]phenylamino} benzoic acid;
2-{4-[2-(3,4,5-Trihydroxy-phenyl)-ethyl}phenylamino} benzoic acid;
2-{4-[2-[-(3,4-Dichlorophenyl)propyl]phenylamino}-4-methoxy-
S-nitrobenzoic acid;
2-{4-[2-[-(3,4-Dichlorophenyl)propyl]phenylamino}-4-imidazo-1-yl-
5-nitrobenzoic acid,;
2-{4-[4-(3,4-Dichlorophenyl)butyl]phenylamino} benzoic acid;
2-{4-[4-(3,4-Dichloro-phenyl)-butyl]-phenylamino }-5-nitro-benzoic acid;
2-{4-[4-(3,4-Dichlorophenyl}-butyl]phenylamino}-3,5-dinitrobenzoic
acid;
2-{4-[5-(3,4-Dichlorophenyl)pentyljphenylamino}-5-nitrobenzoic acid;
2-{4-[5-(3 4-Dichloro-phenyl)pentyl]phenylamino}-4-methoxy-

S-nitrobenzoic acid;
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2-[4-(3,4-Dichloro-benzyl)-phenylamino]-benzoic acid;
2-{4-[2~(3,4-Dimethyl-phenyl)-ethyl]-phenylamine}-5-nitro-benzoic acid;
2-{4-[2-(3,4-Difluoro-phenyl)-ethyl]-phenylamino } -5-nitro-benzoic acid;
2-{4-[2-(4-Chloro-3-trifluoromethyl-phenyl)-ethyl]-phenylamino} -benzoic

2-[4-(2-Biphenyl-4-yl-ethyl)-phenylamino]-5-nitro-benzoic acid;
5-Nitro-2-(4-phenethyl-phenylamino)-benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino } -5-amino-benzoic

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino }-5-trifluoromethy!-

benzoic acid;

acid;

acid;

2-{4-12-(3,4-Dichlorophenyl)]phenylamino}-5-nitrobenzoic acid;
2-(4-Phenethyl-phenylamino)-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino } -5-methoxy-benzoic

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-terephthalic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-methyl-benzoic

4-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino} -isophthalic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-methanesulfonyl-

benzoic acid;

2-{4-{2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-imidazol-1-yl-

benzoic acid;

acid;

acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino } -6-nitro-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-4-nitro-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-3-nitro-benzoic acid;
5-Cyano-2-{4-[2-(3,4-dichloro-phenyl)-cthyl]-phenylamino}-benzoic acid;
2-{4-[2-(3,4-Dichloro-phenyl)-ethyl}-phenylamino} -4,6-diflucro-benzoic

6-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-2,3-difluoro-benzoic

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino }-6-fluoro-benzoic acid;
2-{4-(2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-3-fluoro-benzoic acid;
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2-{4-[2-(3,4-Dichloro-phenyl}-ethyl]-phenylamino}-3-methyl-benzoic
acid;

2-{4-[2-(3,4-Dichloro-phenyl})-ethyl]-phenylamino} 4-fluoro-benzoic acid;

2-{4-[2-(3 ,4-Dicﬁloro-phenyl)-cthyl]-phenylamino}-3,5-diﬂuoro-benzoic
acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl}-phenylamino}-3-trifluoromethyl-
benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino} -6-trifluoromethyl-
benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethylj-phenylamino}-5-triflucromethyl-
benzoic acid;

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino} -5-pyrrol-1-yl-benzoic
acid;

2-{4-[2-(4-Benzyloxy-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-(4-{2-[4-(3-Dimethylamino-propoxy)-phenyl]-ethyl } -phenylamino)-
benzoic acid;

2-{4-[2-(4-Diethylamino-phenyl)-ethyl}-phenylamino }-benzoic acid;

2-{4-[2-(4-Phenoxy-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(4-Octyloxy-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-(4-{2-[4-(2-Ethoxy-1-ethoxymethyl-ethyl)-phenyl}-ethyl}-
phenylamino)-benzoic acid;

2-{4-[2-(4-Pyrrol-1-yl-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(4-Styryl-phenyl)-ethyl]-phenylamino} -benzoic acid;

2-{4-{2-(4-Dibutylamino-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(4’-Ethyl-biphenyl-4-yl)-ethyl]-phenylamino}-benzoic a¢id,

2-{4-[2-(4-Octyl-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-(4-{2-[3-(3,5-Dichloro-phenoxy)-phenyl]-ethyl } -phenylamino)-benzoic
acid,; '

2-(4-§{2-[4-(2-Chloro-6-fluoro-benzyloxy)-phenyl]-ethyl}-phenylamino)-
benzotic acid;

2-{4-[2-(4-Pyrazol-1-yl-phenyl)-ethyl]-phenylamino}-benzoic acid;

2-{4-[2-(4-Diphenylamino-phenyl)-ethyl]-phenylamino}-benzoic acid;
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2-(4-{2-[4-(3,4-Dichloro-benzyloxy)-phenyl]-ethyl } -phenylamino)-

benzoic acid;

acid;

2-{4-[2-(3 ,4-Dichloro-phenyl)—ethyl]-phenylamino }-5-amino-benzoic

2-{4-[2-(3,4-Dichloro-phenyl)-ethyl]-phenylamino}-5-trifluoromethyl-

benzoic acid;

acid;

2-{4-[2-(3,4-Dichlorophenyl)]phenylamino}-5-nitrobenzoic acid;

2-{4-[2-[(3,4-Dichlorophenyl}propyl]phenylamino}-5-nitrobenzoic acid;
2-{4-[2-(3,4-Dimethyl-phenyl)-ethyl]phenylamino } -5-nitrobenzoic acid;
2-{4-[2-(4-Chloro-3-trifluoromethylphenyl)ethyl]phenylamino}-benzoic

2-{4-[3-(4-Diethylaminophenyl)propyl]phenylamino} benzoic acid;
2-{4-[3-(4-Nitrophenyl)propyl]phenylamino}benzoic acid;
2-{4-[3-(3-Nitrophenyl)propyl]phenylamino} benzoic acid,
2-{4-[3-(4-Aminophenyl)propyl]phenylamino }benzoic acid;
2-{4-[3-(3-Aminophenyl)propy!]phenylamino }benzoic acid;
2-{4-[2-(4-Aminophenyl}ethyl]phenylamino }benzoic acid;
2-{4-[2-(4-Dipropylaminophenyl)ethyl]phenylamino} benzoic acid

monchydrochloride;

2-{4-[2-(4-Diethylaminophenyl)ethyl]phenylamino} benzoic acid

monohydrochloride monohydrate;

acid;

2-{4-[3-(3-Dipropylaminophenyl)propyl]phenylamino}benzoic acid;
2-{4-[3-(3-Dimethylaminophenyl)propyl]phenylamino}benzoic acid;
2-{4-[3-(4-Ethylaminophenyl)propyl]phenylamino}benzoic acid;
2-(N-{4-[3-(4-Diethylaminophenyl)propyl]phenyl}-N-ethylamino)benzoic

2-{4-[2-(3-Dibenzylaminophenyl)ethyl]phenylamino } benzoic acid;
2-{4-[3-(3-Diethylaminopheny!)propyl]phenylamino }benzoic acid;
2-{4-[2-(3-Aminophenyl)ethyl]phenylamino}be