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The present invention relates to a group of compounds with
a structural nucleus derived from phenylacetamide, having
the following formula (I):

0y

Ry Rz

that can modulate the DREAM neuronal calcium sensor.
Consequently, the present invention also relates to the use of
these compounds for the treatment or prevention of disor-
ders or diseases in which DREAM levels are above or below
physiologically normal levels.
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DREAM NEURONAL CALCIUM
SENSOR-MODULATING COMPOUNDS, AND
THERAPEUTIC USES THEREOF

[0001] The present invention relates to a group of com-
pounds with a structural nucleus derived from phenylacet-
amide, the compounds of which can modulate the DREAM
neuronal calcium sensor, whereby these compounds are
useful for the treatment or prevention of disorders or dis-
eases in which DREAM expression levels are deregulated.

STATE OF THE ART

[0002] The DREAM (Downstream Regulatory Element
Antagonist Modulator) protein, also known as potassium
channel interacting calsenilin or protein 3 (KCHIP-3), is a
multifunctional calcium-binding protein belonging to the
large family of proteins with EF hand domains and shares a
high sequence homology with other members of the sub-
family of Neuronal Calcium Sensors (NCS). DREAM con-
trols the expression levels and/or the activity of different
proteins related to calcium homeostasis, neuron excitability
and neuronal survival (Carrion, A. m. et al Nature 1999, 398,
80.). Thus, DREAM is involved in the regulation of gene
expression, apoptosis, modulation of potassium channels
kV4 and of L- and T-type calcium channels, and in the
modulation of the NMDA and thyrotropin receptor (TSHR)
(Rivas, M. et al. Mol Endocrinol. 2009, 23, 862). Moreover,
recently it has been described that DREAM has a key role
in the dopaminergic system. Various in vitro and in vivo
studies have concluded that DREAM is involved in the
regulation of the processes of apoptosis and accumulation of
amyloid-f} peptide, in the processing of N-cadherin through
interaction with presenilin, in regulating levels of dyskinesia
induced by L-3,4-dihydroxyphenylalanine (L-DOPA) and
the suppression of inflammatory signal mediated by the
NF-kB transcription factor.

[0003] Taking into account the processes in which the
DREAM protein is involved, it would be useful to have
modulating compounds of this protein for the treatment of
diseases in which DREAM has an alteration in their expres-
sion levels, such as for example in neurodegenerative dis-
eases, chronic pain and inflammation processes. Document
W02012/095548 describes a series of DREAM protein
modulators for the treatment of neurodegenerative diseases
such as Alzheimer’s disease or Huntington’s disease.

[0004] Document WO2013/030358 describes a series of
compounds derived from 4-naphthalene-2-carboxylic acids
and the use thereof for treating diseases such as Alzheimer’s,
Down syndrome, Huntington’s, schizophrenia or depres-
sion.

[0005] Document WO2005/016870 describes a series of
compounds derived from benzoic acid substituted by an
amide group, HM74A receptor activators, although this
receptor is related to lipid metabolism.

[0006] Document W02012/059442 describes an amide
group of acylaminophthalic acid, which are inhibitors of
neurotrypsin and are useful for treating diseases such as
schizophrenia or Alzheimer’s disease.

DESCRIPTION OF THE INVENTION

[0007] The inventors have found a family of compounds
that can modulate the activity of the DREAM protein, so
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they are useful for treating diseases in which the control of
the levels of this protein is required to reduce or eliminate
symptoms.

[0008] Therefore, in a first aspect, the present invention
relates to the compound of formula (I):

Y

Ry R;

[0009] or any of its pharmaceutically acceptable salts,
solvates or isomers where R, is selected from H, halogen or
OR', R' being selected from H or optionally substituted arvl,
[0010] R, is selected from H, halogen or OH,

[0011] R, is selected from H or halogen,

[0012] n is selected from 1 or 2,

[0013] X is selected from the following groups:

0, Ry
(€]
B (hy
Rs

[0014] wherein

[0015] R, is selected from OH, aryl, —(CH,),-aryl, m

being a value selected from 1 to 3, OR" or NHR", R" being

selected from aryl or C,-C, alkyl,

[0016] R is selected from H, halogen, OR', optionally

substituted aryl or C,-C, alkynyl,

[0017] R, is selected from H, or optionally substituted

aryl,

[0018] or R and R form. together with phenyl to which

are joined a naphthalene group, R, is an OR" group and

[0019] Y is selected from optionally substituted aryl or

optionally substituted heteroaryl,

[0020] provided that the compound of formula (I) is not

one of the following compounds:

[0021] 4-chloro-2-(2-(3,4-dichlorophenyl)
benzoic acid (5),

[0022] 3-(2-(3,4-dichlorophenyl) acetamide)-2-naphthoic
acid (20),

[0023] The term “alkyl”, in the present invention, refers to

radicals of hydrocarbon, linear or branched chains having 1

to 6 carbon atoms, preferably 1 to 4, and which bind to the

rest of the molecule by a single bond, for example, methyl,

ethyl, n-propyl, i-propyl, n-butyl, tert-butyl, sec-butyl,

n-pentyl, n-hexyl etc. Alkyl groups may be optionally sub-

stituted by one or more substituents such as halogen (re-

ferred to as haloalkyl), hydroxyl, alkoxy, carboxyl, carbonyl,

cyano, acyl, alkoxycarbonyl, amino, nitro, mercapto and

alkylthio.

[0024] The term “aryl” in the present invention relates to

a phenyl, naphthyl, indenyl, phenanthryl or anthracyl radi-

cal. The aryl radical may be optionally substituted by one or

more substituents such as alkyl, haloalkyl, aminoalkyl,

acetamide)
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dialkylamino, hydroxyl, alkoxy, phenyl, mercapto, halogen,
nitro, cyano and alkoxycarbonyl.

[0025] The term “heteroaryl” refers to an aryl having at
least one heteroatom selected from S, N or O. The heteroary!
radical may be optionally substituted by at least one of its
carbon atoms or heteroatoms by one or more substituents
such as alkyl, haloalkyl, aminoalkyl, dialkylamino,
hydroxyl, alkoxy, phenyl, mercapto, halogen, nitro, cyano
and alkoxycarbonyl.

[0026] The term “alkynyl” refers to radicals of linear or
branched hydrocarbon chains having 2 to 6 carbon atoms,
preferably 2 to 4 and containing one or more carbon-carbon
triple bonds, for example, ethyne, propyne, etc. Alkynyl
radicals may be optionally substituted by one or substituents
such as alkyl, haloalkyl, aminoalkyl, dialkylamino,
hydroxyl, alkoxy, phenyl, mercapto, halogen, nitro, cyano
and alkoxycarbonyl.

[0027] The term “halogen” refers to fluorine, chlorine
bromine or iodine.

[0028] In a preferred embodiment, R, is halogen and more
preferably chlorine.

[0029] 1In another preferred embodiment, R, is an OR'
group, R' being selected from H or phenyl.

[0030] In another preferred embodiment, R, is H.

[0031] In another preferred embodiment, R, is halogen
and more preferably chlorine.

[0032] In another preferred embodiment, R 2 is H.
[0033] In another preferred embodiment, R, is OH.
[0034] In another preferred embodiment, R, is H.

[0035] In another preferred embodiment, R; is halogen
and more preferably fluorine.

[0036] In another preferred embodiment, X is the follow-
ing group:

Rs

[0037]
[0038]
group.
[0039]
group.
[0040]

In a preferred embodiment, R, is OH.
In another preferred embodiment, R, is a NHR"

In another preferred embodiment, R, is an OR"

In a more preferred embodiment, R" is methyl.
[0041] In another preferred embodiment, R, is a phenyl.
[0042] 1In another preferred embodiment, R is halogen
and more preferably chlorine or bromine.

[0043] In another preferred embodiment, R, is an OR"
group, R" being C,-C, alkyl and more preferably, R" is
methyl.

[0044] 1In another preferred embodiment, R is H.

[0045] In another preferred embodiment, R is an option-
ally substituted phenyl and Ry is H.

[0046] 1In a more preferred embodiment, R is a phenyl
substituted by a C,-C, alkyl. In an even more preferred
embodiment, Rs is selected from 2-methylphenyl, 4-n-bu-
tylphenyl or 4-tert-butylphenyl.
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[0047] In another preferred embodiment, R is a C,-C,
alkyl and more preferably ethynyl.

[0048] In another preferred embodiment, R, is an option-
ally substituted phenyl and R is H. In a more preferred
embodiment, R, is a phenyl substituted by a C,-C, alkyl. In
an even more preferred embodiment, R, is selected from
2-methylphenyl, 4-n-butylphenyl or 4-tert-butylphenyl.

[0049] In another preferred embodiment, R and R form
together with the phenyl to which are joined a naphthalene
group.

[0050] Inanother preferred embodiment, the compound of

formula (I) described above is selected from the following

list:

[0051] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-
methoxybenzoic acid, (7)

[0052] 4-chloro-2-[2-(3-phenoxyphenyl)acetylamino]
benzoic acid (9),

[0053] 4-chloro-2-[2-(4-chloro-2-fluorophenyl)acety-
lamino] benzoic acid, (10)

[0054] 4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino]
methyl benzoate, (13)

[0055] 4-chloro-2-[2-(3,4-dihydroxyphenyl)acetylamino]
benzoic acid, (15)

[0056] 4-chloro-2-[3-(3.4-dichlorophenyl)propanoy-
lamino] benzoic acid, (16)

[0057] 4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino]-
N-methylbenzamide, (21)

[0058] 3-[2-(3-phenoxyphenyl)acetylamino]-2-naphthoic
acid, (22)

[0059] 3-[3-(3-(3.4-dichlorophenyl)propanoylamino)]-2-
naphthoic acid, (23)

[0060] 4-bromo-2-[2-(3,4-diclorophenyl)acetylamino]
benzoic acid, (32)

[0061] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-n-bu-
tylphenyl) benzoic acid, (34)

[0062] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-bu-
tylphenyl) benzoic acid, (35)

[0063] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-tert-
butylphenyl) benzoic acid, (36)

[0064] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-
methylphenyl) benzoic acid, (37)

[0065] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-
n-butylphenyl) benzoic acid, (38)

[0066] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-phenyl-
benzoic acid, (39)

[0067] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-
methylphenyl) benzoic acid, (40)

[0068] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-phe-
nylbenzoic acid, (41)

[0069] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-phenyl-
benzoic acid, (42)

[0070] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-
tert-butylphenyl) benzoic acid, (43)

[0071] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-
methylphenyl) benzoic acid, (44)

[0072] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(2'-
methylphenyl) benzoic acid, (45)

[0073] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-ethynyl-
benzoic acid, (46)

[0074] 2-[2-(3,4-dichlorophenyl)acetylamino]-methyl
5-phenylbenzoate, (48)

[0075] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-
methylphenyl) methyl benzoate, (49)
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[0076] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-tert-
butylphenyl) methyl benzoate, (50)

[0077] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-n-bu-
tylphenyl) methyl benzoate, (51)

[0078] 2-[2-(3,4-dichlorophenyl)acetylamino]-methyl
4-phenylbenzoate, (52)

[0079] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-
methylphenyl) methyl benzoate, (53)

[0080] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-bu-
tylphenyl) methyl benzoate, (54)

[0081] 2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
S-phenylbenzoate, (55)

[0082] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-
methylphenyl) methyl benzoate, (56)

[0083] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-
n-butylphenyl) methyl benzoate, (57)

[0084] 2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
4-phenylbenzoate, (58)

[0085] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(2'-
methylphenyl) methyl benzoate, (59)

[0086] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(4'-
n-butylphenyl) methyl benzoate, (60)

[0087] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-phe-
nylbenzoic acid, (61)

[0088] N-(2-benzoylphenyl)-2-(3,4-dichlorophenyl)acet-
amide (63) and

[0089] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(4'-
n-butylphenyl) benzoic acid, (64).

[0090] Inapreferred embodiment,Y is a phenyl optionally

substituted by OH, C,-C, alkyl or halogen, and more pref-

erably phenyl is substituted by at least one OH in any of the

positions thereof.

[0091] In another preferred embodiment, Y is a heteroaryl

that is selected from among indole or imidazol optionally

substituted by an OH, C,-C, alkyl or halogen.

[0092] In a more preferred embodiment, X is the follow-

ing group:

R;

N/

[0093] wherein Ry is an optionally substituted C,-C, alky],
[0094] In an even more preferred embodiment, R, is an
OR" group, R" being methyl.

[0095] In another even more preferred embodiment, Ry is
a C,-C, alkyl substituted by at least one phenyl.

[0096] In another more preferred embodiment, the com-
pound (I) is (2R)-2-[2-(3.4-dichlorophenyl)acetylamino]-3-
(1-trityl-1H-imidazol-4-yl) methyl propanoate (62).

[0097] The compounds of the present invention repre-
sented by formula (I), and more specifically, the specific
compounds belonging to this general formula described
above, may include isomers depending on the presence of
multiple bonds (for example, Z, E), including optical iso-
mers or enantiomers, depending on the presence of chiral
centres. The individual isomers, enantiomers or diastereoi-
somers and the mixtures thereof fall within the scope of the
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present invention. The individual enantiomers or diastereoi-
somers, as well as the mixtures thereof, may be separated
using conventional techniques.

[0098] The compounds of the invention may be in crys-
talline form as free compounds or as solvates and it is
intended to include both forms within the scope of the
present invention. In this regard, the term “solvate”, as used
herein, includes both pharmaceutically acceptable solvates,
i.e. solvates of the compound of formula (I) that may be used
in the preparation of a medicinal product, and pharmaceu-
tically unacceptable solvates, which can be useful in the
preparation of solvates or pharmaceutically acceptable salts.
The nature of the pharmaceutically acceptable solvate is not
critical provided it is pharmaceutically acceptable. In a
particular embodiment, the solvate is a hydrate. Solvates
may be obtained by conventional methods of solvation that
are well known by those skilled in the art.

[0099] Another aspect of the invention relates to a phar-
maceutical composition comprising a compound of formula
(D) as described above.

[0100] Another aspect of the invention relates to the use of
a compound of formula (I):

- @
R, vON

Ry R;

[0101] or any of the pharmaceutically acceptable salts,

solvates or isomers thereof, wherein R, R,, R;, nand X are

defined as above, for the manufacture of a medicinal prod-

uct.

[0102] Inanother preferred embodiment, the compound of

formula (I) is selected from the following list:

[0103] 4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino)
benzoic acid (5),

[0104] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-
methoxybenzoic acid, (7)

[0105] 4-chloro-2-[2-(3-phenoxyphenyl)acetylamino]
benzoic acid (9),

[0106] 4-chloro-2-[2-(4-chloro-2-fluorophenyl)acety-
lamino] benzoic acid, (10)

[0107] 4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino)]
methyl benzoate, (13)

[0108] 4-chloro-2-[2-(3,4-dihydroxyphenyl)acetylamino]
benzoic acid, (15)

[0109] 4-chloro-2-[3-(3,4-dichlorophenyl)propanoy-
lamino] benzoic acid, (16)

[0110] 3-[2-(3.4-dichlorophenyl)acetylamino)-2-naph-
thoic acid (20),

[0111] 4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino]-
N-methylbenzamide, (21)

[0112] 3-[2-(3-phenoxyphenyl)acetylamino]-2-naphthoic
acid, (22)

[0113] 3-[3-(3-(3,4-dichlorophenyl)propanoylamino)]-2-
naphthoic acid, (23)

[0114] 4-bromo-2-[2-(3,4-diclorophenyl)acetylamino]
benzoic acid, (32)

[0115] 2-[2-(3.,4-dichlorophenyl)acetylamino]-5-(4'-n-bu-
tylphenyl) benzoic acid, (34)
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[0116] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-bu-
tylphenyl) benzoic acid, (35)

[0117] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-tert-
butylphenyl) benzoic acid, (36)

[0118] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-meth-
ylphenyl) benzoic acid, (37)

[0119] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-
n-butylphenyl)benzoic acid, (38)

[0120] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-phenyl-
benzoic acid, (39)

[0121] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-
methylphenyl) benzoic acid, (40)

[0122] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-phe-
nylbenzoic acid, (41)

[0123] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-phenyl-
benzoic acid, (42)

[0124] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-
tert-butylphenyl)benzoic acid, (43)

[0125] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-
methylphenyl)benzoic acid, (44)

[0126] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(2'-
methylphenyl)benzoic acid, (45)

[0127] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-ethynyl-
benzoic acid, (46)

[0128] 2-[2-(3,4-dichlorophenyl)acetylamino]-methyl
S-phenylbenzoate, (48)

[0129] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-
methylphenyl)methyl benzoate, (49)

[0130] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-tert-
butylphenyl)methyl benzoate, (50)

[0131] 2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-n-bu-
tylphenyl)methyl benzoate, (51)

[0132] 2-[2-(3,4-dichlorophenyl)acetylamino]-methyl
4-phenylbenzoate, (52)

[0133] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-
methylphenyl)methyl benzoate, (53)

[0134] 2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-bu-
tylphenyl)methyl benzoate, (54)

[0135] 2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
S-phenylbenzoate, (55)

[0136] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-
methylphenyl)methyl benzoate, (56)

[0137] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-
n-butylphenyl)methyl benzoate, (57)

[0138] 2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
4-phenylbenzoate, (58)

[0139] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(2'-
methylphenyl)methyl benzoate, (59)

[0140] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(4'-
n-butylphenyDmethyl benzoate, (60)

[0141] 2-[3-(3,4-dichlorophenyl)propanoylamino]-5-phe-
nylbenzoic acid, (61)

[0142] (2R)-2-[2-(3,4-dichlorophenyl)acetylamino]-3-(1-
trityl-1H-imidazol-4-yl) methyl propanoate (62)

[0143] N-(2-benzoylphenyl)-2-(3,4-dichlorophenyl)acet-
amide (63) and

[0144] 2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(4'-
n-butylphenyl)benzoic acid, (64).

[0145]  Another aspect of the invention relates to the use of

a compound of formula (I) as described above to manufac-

ture a medicinal product for treating a disease or disorder in

which the DREAM protein has altered expression levels.

[0146] In the present invention, the expression “expres-

sion levels of the DREAM protein are altered” refers to the
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fact that in target tissue or cell, object of the treatment, the
amount of DREAM protein in said target tissue or cell is
above or below physiologically normal levels; the expres-
sion of the DREAM protein can be measured using tech-
niques widely known by those skilled in the art, and there-
fore the measurement can refer to both the levels of protein
and messenger RNA. This abnormal DREAM level affects
signalling pathways in which this protein is involved, lead-
ing to different malfunctions that result in symptoms asso-
ciated with various diseases. The compounds of formula (I)
of the present invention are capable of modulating the
function of DREAM such that abnormal levels of DREAM
do not affect signalling pathways.

[0147] In a preferred embodiment, the disease or disorder
in which expression levels of the DREAM protein are
altered is selected from neurodegenerative disorders, cog-
nitive disorders, sensory perception disorders, inflammatory
response disorders and auto inflammatory diseases.

[0148] In a more preferred embodiment, the disease or
disorder in which expression levels of the DREAM protein
are altered is selected from Alzheimer’s disease and other
types of dementia, schizophrenia, Huntington’s disease,
dyskinesia, depression, disorders linked to Down’s syn-
drome, chronic pain, neuropathic pain, allodynia, athero-
sclerosis, type-2 diabetes, rheumatoid arthritis, gout or acute
respiratory distress syndrome.

[0149] For its therapeutic application, the compounds of
the formula (I), the isomers, salts or solvates thereof, will
preferably be in a pharmaceutically acceptable or substan-
tially pure form, that is, having a pharmaceutically accept-
able grade of purity, excluding the usual pharmaceutical
additives such as diluents and carriers and not including
material considered toxic at normal dosage levels. The levels
of purity for the active ingredient are preferably greater than
50%, more preferably, greater than 70%, more preferably,
greater than 90%. In a preferred embodiment, they are
greater than 95% of the compound of formula (I) or of the
salts, solvates or isomers thereof.

[0150] Unless stated otherwise, the compounds of the
invention also include compounds that only differ in the
presence of one or more isotopically enriched atoms. For
example, compounds having said structure, except for the
substitution of a hydrogen by a deuterium or tritium, or the
substitution of a carbon by a carbon enriched in *C or *“C
or a nitrogen enriched in *°N, are within the scope of this
invention.

[0151] The compounds of formula (T) for therapeutic use
are prepared in solid form or in aqueous suspension, in a
pharmaceutically acceptable diluent. These preparations
may be administered by any suitable route of administration,
for which reason said preparation is formulated in the
dosage form suitable for the chosen route of administration.
In a particular embodiment, the administration of the com-
pound of formula (I), which is provided by this invention, is
carried out by oral, topical, rectal or parenteral (including
subcutaneous, intraperitoneal, intradermal, intramuscular,
intravenous, etc.) route. A review of the different pharma-
ceutical forms of administration of drugs and excipients
necessary for obtaining the same can be found, for example,
in the “Tratado de Farmacia Galénica”, (Treaty of Galenic
Pharmacy), C. Fauli i Trillo, 1993, Luzan 5, S.A. Ediciones,
Madrid, or in others that are common or similar to the
Spanish and American Pharmacopeia.
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[0152] The compounds described in the present invention,
the pharmaceutically acceptable salts, isomers and/or sol-
vates thereof, as well as the pharmaceutical compositions
they contain may be used together with additional drugs to
provide a combination therapy. Said additional drugs may
form part of the same pharmaceutical composition or, alter-
natively, may be provided in the form of a separate com-
position for the simultaneous or non-simultaneous adminis-
tration to that of the pharmaceutical composition comprising
a compound of formula (I) or an isomer, solvate or phar-
maceutically acceptable salt thereof.

[0153] Another aspect of the invention relates to a method
of treating a disease or disorder in which expression levels
of the DREAM protein are altered comprising the adminis-
tration of a therapeutically effective amount of a compound
of formula (I) as described above.

[0154] As used herein, the term “therapeutically effective
amount” refers to the amount of the agent or compound
capable of developing specific therapeutic action by their
pharmacological properties, calculated to produce the
desired effect and, in general, will be determined, among
other causes, by the characteristics of the compounds as well
as the age, condition of the patient, the severity of the
alteration or disorder, and the route and frequency of admin-
istration.

[0155] 1In a preferred embodiment, the disease or disorder
in which expression levels of the DREAM protein are
altered is selected from neurodegenerative disorders, cog-
nitive disorders, sensory perception disorders, inflammatory
response disorders and auto inflammatory diseases.

[0156] In a more preferred embodiment, the disease or
disorder in which expression levels of the DREAM protein
are altered is selected from Alzheimer’s disease and other
types of dementia, schizophrenia, Huntington’s disease,
dyskinesia, depression. disorders linked to Down’s syn-
drome, chronic pain, neuropathic pain, allodynia, athero-
sclerosis, type-2 diabetes, rheumatoid arthritis, gout or acute
respiratory distress syndrome.

[0157] The pharmaceutical compounds and compaositions
of this invention can be used with other drugs to provide a
combined therapy. The other drugs may form part of the
same composition or may be provided as a separate com-
position for administration thereof at the same time or at
different times.

[0158] Throughout the description and the claims, the
word “comprises” and its variants are not intended to
exclude other technical characteristics, additives, compo-
nents or steps. For those skilled in the art, other objects,
advantages and characteristics of the invention may be
deduced from both the description and the practical use of
the invention. The following examples and drawings are
provided by way of illustration, and are not meant to limit
the present invention.

BRIEF DESCRIPTION OF THE FIGURES

[0159] FIG. 1. A: Shows the representative example of the
currents generated after the activation of Kv4.3 or Kv4.3+
DREAM channels in the absence (black line) and presence
(grey line) of the compound (35) at 100 nM. B: shows the
bar chart in which the inhibitory effect of the Kv4.3 and
Kv4.3+DREAM current produced by (35), (42) and (62) at
100 nM is compared.

[0160] FIG. 2. Shows the analysis of the neuroprotective
effect shown by compounds 9, 16, 22, 23 and 62 (100 nM)
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against the rupture the cell membrane mediated by H,O,
(0.66 mM) and subsequent release of LDH (lactate dehy-
drogenase) in STHdh?' 2! cells infected with lentivirus
expressing the complete human DREAM protein. RP:
Repaniglida.

[0161] FIG. 3. Analysis of the neuroprotective effect of
compounds 9, 16, 22, 23 and 62 (100 nM) against the
activation of caspase-3 mediated by staurosporine in <"V
o111 cells infected with lentivirus expressing the complete
human DREAM protein. The caspase-3 activity was mea-
sured after 1 h of pre-incubation of the compounds (100 nM)
and subsequent exposure for 5 h of staurosporine at 1 uM.
RP: Repaniglida.

EXAMPLES

[0162] The invention is illustrated below by means of tests
carried out by the inventors, which reveal the effectiveness
of the product of the invention.

Example 1: Synthesis of the Compounds of the
Invention. General Procedure

[0163] The compounds of general formula (I) of the
present invention can be synthesised in two steps following
the general methods A-D. In methods A-C, the first step
consists in the formation of the necessary acid chlorides; and
the second, in the generation of the amide, by reaction of the
different acid chlorides and the amine of interest. Method D
consists of the use of peptide coupling agents. These meth-
ods are described in detail below:

Method A

[0164] 2.4 mmol of oxalyl chloride and a drop of DMF as
a catalyst are added to a solution of the corresponding
carboxylic acid (1 mmol) in anhydrous THF (3 ml) at 0° C.
The reaction mixture is stirred for two hours at room
temperature. The acid chloride formed is dissolved in anhy-
drous THF (3 mL) and the corresponding amine (1.1 mmol)
is added. Then 3 equivalents of anhydrous Et;N (3 mmol)
are added, drop-by-drop, at 0° C. and stirred overnight at
room temperature. The solvent is removed in a vacuum and
the crude reaction product is suspended in water, it is
acidified with 1N HCl to pH=3 or 4, extracted with AcOEt
and washed with a solution saturated with NaCl (3x15 mL).
The organic phase is dried over NA,SO, and concentrated in
a vacuum. As indicated in each case, the resulting residue is
purified by medium pressure chromatography or crystalli-
sation.

Method B

[0165] The procedure for synthesising acid chloride is that
which is described in method A. The formation of the amide
is carried out by microwave heating at 100° C. for 5 min
using THF as a solvent.

Method C

[0166] A solution of the corresponding carboxylic acid
(0.75 mmol) in thionyl chloride (1.5 mL) is heated under
reflux for 6 h. After this time, excess thionyl chloride is
evaporated to dryness. The residue is then dissolved in
anhydrous THF (2 mL), and the corresponding amine (0.5
mmol) and propylene oxide (7.5 mmol) are added to the
solution. The reaction is stirred at room temperature over-
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night. Finally, the excess solvent is removed in a vacuum
and the solid formed is washed with water. The synthesised
product is purified by successive washings with the appro-
priate solvent or by medium pressure chromatography.

Method D

[0167] 2.2 mmol of DIPEA or NMM are added to a
solution of the corresponding amine (0.7 mmol) in DMF (2
mL). The solution is stirred at room temperature for 10 min.
A coupling reagent (1.1 mmol, HATU, COMU, PyAOP-
HOAt, EDC, DIC, HOBt) and the corresponding acid (1.1
mmol) are then added. After 12 hours of stirring at room
temperature, the solvent is removed under reduced pressure.
The reaction crude is suspended in water, acidified with 1IN
HCI to pH=3 or 4, extracted with AcOEt (3x15 mL) and
washed with a solution saturated with NaCl (3x15 mL). The
organic phase is dried over NA,SO, and the solvent is
evaporated to dryness. The resulting residue is purified by
medium pressure chromatography.

Functionalisation of the Aryl Ring. General Procedure.

[0168] Cross coupling technology enables functionalising
an aryl ring through reactions catalysed by a transition
metal. For example, a Suzuki coupling may be carried out
using aryl bromide and a boronic acid coupling partner.
Alternatively, couplings can be carried out between an
acetylene terminal and an aryl halide by Sonogashira reac-
tion.

a. Suzuki Coupling.

[0169] An aryl halide (0.4 mmol), the corresponding
derivative of boronic acid (0.6 mmol), K,CO; (2.6 mmol),
[Pd(PPh;),] (2% by weight) and 7 mL of a THE/H,O (4/1)
mixture are added in a microwave tube. The reaction mix-
ture is purged with argon and heated by irradiating at 125°
C. for 15 min in a microwave reactor. Then, a further 0.6
mmol of the corresponding boronic acid is added and the
procedure described is repeated. The solvent is removed to
dryness, water is added and extracted with DCM (3x10 mL).
The organic phases are washed with H,O (3x10 mL), they
are dried over Na,SO,, and are concentrated under reduced
pressure. The crude reaction product is purified by medium
pressure chromatography.

b. Sonogashira Reaction

[0170] The corresponding brominated derivative (0.22
mmol), Cul (0.06 mmol), [Pd(PPh,),] (20% by weight),
Et,N (1.74 mmol), trimethylsilylalkyne (0.67 mmol) and 1.5
of a THF/DMF mixture (10/3) are added to a sealed 25 mL
tube. The reaction mixture is heated at 45° C. for 12 hours.
The solvent is evaporated to dryness and the residue is
extracted with AcOEt (3x10 mL). The organic phases are
washed with H,O (3x10 mL), dried over Na,SO,, and
concentrated under reduced pressure. The crude reaction
product is purified by medium pressure chromatography
(hexane/AcOE).

Saponification of the Ester Group. General Procedure.

[0171] A solution of NaOH 2N (0.2 mL) is added, drop-
by-drop, to a solution of the corresponding ester (0.09
mmol) in 1.2 mL of THF and 0.6 mL of MeOH. After 12
hours of stirring at room temperature, the solvent is removed
under reduced pressure, water is added and acidified with 1N
HCl at pH 3 or 4. The aqueous phase is extracted with
AcOFEt (3x10 mL). The organic extracts are washed with
water and solution saturated with NaCl, dried over Na,SO,,
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the solvent is removed to dryness and lyophilised. The
product is obtained pure without the need for further puri-
fication.

Detailed Description of the New Prepared Compounds:

2-[2-(3,4-dichlorophenyl)acetylamino]-4-methoxy-
benzoic acid. (7)

[0172] White amorphous solid. Yield 60%. ‘H-NMR (300
MHz, DMSO-dg) §: 3.78 (3H, 5), 3.71 (2H, s), 6.69 (1H, dd,
J=8.9, 2.6 Hz), 7.34 (1M, dd, ]=8.3, 2.1 Hz), 7.60 (1H, d,
J=8.3 Hz), 7.65 (1H, d, J=2.1 Hz), 7.90 (1H, d, J=8.9 Hz),
8.18 (1H, d, J=2.6 Hz), 1133 (1H. s), 13.26 (1H, s).
I3C.NMR (75 Mz, DMSO-d,) 8: 43.0, 5.4, 104.4, 108 3,
108.6, 129.6, 130.2, 130.5, 130.9, 131.8, 132.9, 135.7,
142.7,163.5, 168.9, 169.2. LC-MS (m/z): 354.4 ([M+H]").

4-chloro-2-[2-(3-phenoxyphenyl)acetylamino |benzoic
acid. (9)

[0173] White crystalline solid. Yield 16%. *"H-NMR (300
MIz, DMSO-d,) d: 3.80 (2H, s), 6.93 (1H, ddd, 7=8.2, 2.5,
0.9 Hz), 7.02 (3H. m), 7.12 (2H, m), 7.21 (1H, dd, J=8.6,2.2
Hz), 736 (3H, m), 7.96 (1H, d, I=8.6 Hz), 8.63 (1H, d, ]=2.2
Hz), 11.21 (1H, s), 13.87 (1H, s). *C-NMR (75 MHz,
DMSO-dy) 8: 44.5, 115.3, 118.9, 119.4, 120.4, 123.0, 123 .7,
1253, 1304, 130.6, 133.2, 1368, 138.8, 142.1, 157.1,
169.0, 170.2. LC-MS: 382.5 ((M+H]™).

4-chloro-2-[2-(4-chloro-2-fluorophenyljacetylamino)]
benzoic acid. (10)

[0174] White crystalline solid. Yield 24%. ‘H-NMR (300
MHz, DMSO-d;) 8: 3.86 (2H, s), 7.20 (1H, dd, J=8.6, 2.2
Hz), 7.25 (1H, m), 7.32 (1H, m), 7.36 (1H, m), 7.94 (1H, d,
J=8.6 Hz), 8.59 (1H, d, J=2.2 Hz), 11.16 (1H. s), 13.85 (1H,
s). *C-NMR (75 MHz, DMSO-d,) &: 43.1, 114.7 (d, I=25.1
Hz), 115.1, 1158 (d, J=21.7 Hz), 119.2, 122.7, 126.2, 132.7,
133.8 (d, J=113 Hz), 138.4, 138.6 (d, J=9.0 Hz), 141.5,
162.0 (d, 1=247.0 Hz), 168.6, 168.9. LC-MS: 342.3 ([M+
HIM.

4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino]
methyl benzoate. (13)

[0175] White amorphous solid. Yield 55%. 'H-NMR (300
MHz, DMSO-d,) d: 3.79 (3H, 5), 3.82 (2H, 5), 7.25 (1H, dd,
J=8.6, 2.2 Hz), 7.33 (1H, dd, J=8.3, 2.0 Hz), 7.60 (1H, d,
1=8.3 Hz), 7.63 (1H, d, J=2.0 Hz), 7.88 (1H, d, ]=8.6 Hz),
8.33 (1H, d, ]=2.2 Hz), 10.7 (14, s5). >*C-NMR (75 MHz,
DMSO-d,) 8: 43.1, 55.2, 117.1, 121.1, 124.0, 130.4, 130.7,
131.2, 131.6, 132.4, 133.0, 136.5, 139.0, 141.1, 167.4,
169.7. LC-MS (n/z): 324.2 ([M+H]").

N-(2-benzoylphenyl)-2-(3,4-dichlorophenyl) acet-
amide. (63)

[0176] White amorphous solid. Yield 35%. ‘H-NMR (300
MHz, DMSO-d) d: 3.41 (2H, s), 7.02 (1H, dd, ]-8.3, 2.1
Hz), 7.27 (1H, td, J=7.7, 1.0 Hz), 7.32 (1H, d, ]=2.1 Hz),
7.37 (1H, dd, I=7.7, 1.5 Hz), 7.42 (2H, td, ]=7.7, 1.0 Hz),
7.47 (1H, d, =83 Hz), 7.51 (1H, dd, J=7.7, 1.0 Hz), 7.55
(1H, dd, J=7.7, 1.0 Hz), 7.59 (2H, m), 1024 (1H, s).
3CNMR (75 MHz, DMSO-d,) &: 418, 124.5, 1253,
124.0, 128.8, 129.9, 130.1, 130.2, 130.5, 130.9, 1313,
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131.8, 131.9, 1324, 133.3, 136.4, 1369, 137.6, 168.7,
195.6. LC-MS (m/z): 384.2 ((M+H]*).

4-chloro-2-[2-(3,4-dihydroxyphenyl)acetylamino]
benzoic acid. (15)

[0177] White amorphous solid. Yield 52%. 'H-NMR (400
MHz, DMSO-d,) 8: 3.56 (2H, s), 6.59 (1H, dd, J=8.0, 2.1
Hz), 6.69 (1H, d, J=8.0 Hz), 6.71 (1H, d, J=2.1 Hz), 7.19
(1H, dd, -85, 2.2 Hz), 7.95 (1H, d, I-8.5 Hz), 8.67 (1H, d,
J=2.2 Hz), 8.85 (1H, s), 8.92 (1H, s), 11.36 (1H, s). *C-
NMR (100 MHz, DMSO-d) 8: 45.2, 116.4, 117.4, 119.4,
121.1, 123.1, 125.6, 133.5, 139.0, 142.7, 145.1, 146.0,
169.4, 171.5. LC-MS (m/z): 322.1 ([M+H]*).

4-chloro-2-[3-(3,4-dichlorophenyl)propanoylamino]
benzoic acid. (16)

[0178] White amorphous solid. Yield 22%. 'H-NMR (300
MHz, DMSO-d,) d: 2.74 (2H, t, I=7.4 Hz), 2.89 (2H, t,
I=7.4 Hz),7.17 (1H, dd, 1=8.6, 2.2 Hz), 7.24 (1H, td, J=8.3,
2.1Hz), 749 (1H, d, J=8.3 Hz), 7.53 (1H, d, J=2.1 Hz), 7.93
(1H, d, J=8.6 Hz), 8.54 (1H, d, I=2.2 Hz), 11.19 (1H, s).
L3C-NMR (75 MHz, DMSO-d,) &: 29.9, 38.7, 115.7, 119.8,
123.2, 129.3, 1296, 131.0, 131.4, 133.5, 139.1, 1423,
142.6, 169.1, 171.3. LC-MS (m/z): 372.1 (M+H]").

4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino|-N-
methylbenzamide. (21)

[0179] White amorphous solid. Yield 23% "H-NMR (400
MHz, DMSO-dy) d: 2.76 (3H, d, I=4.5 Hz), 3.80 (2H, s),
7.23 (1H, dd, J=8.5, 2.2 Hz), 7.33 (1H, dd, =83, 2.1 Hz),
7.60 (1H, d, I=8.3 Hz), 7.63 (1H, d, I=2.1 Hz), 7.71 (1H, d,
1=8.5 Hz), 8.45 (1H, d, J=2.2 Hz), 8.76 (11, d, J=4.5 Hz),
11.51 (1H, s). *C-NMR (100 MHz, DMSO-d,) &: 26.9,
43.2,120.3, 120.4, 123.6, 130.3, 130.7, 131.1, 131.5, 132.4,
136.7, 136.7, 140.5, 168.2, 169.5. LC-MS (m/z): 371.1
(IM+HT").

3-[2-(3-phenoxyphenyl)acetylamino]-2-naphthoic
acid. (22)

[0180] White amorphous solid. Yield 61%. 'H-NMR (400
Mz, DMSO-d,) & 3.79 (2H, 5), 6.92 (11, ddd, ]=8.2, 2.5,
0.9 Hz), 7.01 (2H, m), 7.05 (1H, t, J=2.5 Hz), 7.10 (1H, tt,
1=7.7, 1.1 Hz), 7.15 (1H, dt, J=8.2, 0.9 Hz), 7.36 (3H, m),
7.45 (1H, ddd, =8.1, 6.9, 1.1 Hz), 7.58 (1H, ddd, J=8.1, 6.9,
1.1 Hz), 7.84 (1H, d, ]=8.1 Hz), 7.99 (1H, d, I=8.1 Hz), 8.65
(1H, s), 8.92 (1H, s), 11.11 (1H, s). **C-NMR (100 MHz,
DMSO-d,) d: 443, 116.6, 117.3, 117.4, 118.5, 120.0, 123 4,
1249, 125.6, 127.1, 128.2, 129.1, 1293, 130.0, 130.2,
133.1, 135.5, 136.0, 137.0, 156.7, 169.3, 169.4. LC-MS
(m/z): 398.2 ([M+H]").

3-[3-(3-(3,4-dichlorophenyl)propanoylamino)|-2-
naphthoic acid. (23)

[0181] White amorphous solid. Yield 71%. ‘H-NMR (400
MHz, DMSO-dg) 8: 2.79 (2H, 5), 2.97 (2H, s), 7.30 (1H, dd,
1=8.3; 2.0 Hz), 747 (1H, td. J=8.1, 6.9 Hz), 7.53 (1H. t,
J=8.3 Hz), 7.59 (1H, m), 7.86 (1H, d, J=8.1 Hz), 8.01 (1H,
d, J=8.1 Hz), 8.67 (14, s), 8.88 (1L, s), 11.15 (1H, s).
BC.NMR (100 MHz, DMSO-d,) 8: 29.6,38.2, 116.7, 117.7,
125.5, 127.1, 128.2, 128.6, 129.0, 129.2, 130.4, 130.5,
130.8, 133.1, 135.5, 135.9, 1423, 169.5, 170.1. LC-MS
(w/z): 388.2 ([M+H]*).
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4-bromo-2-[2-(3,4-diclorophenyl)acetylamino|ben-
zoic acid. (32)

[0182] White amorphous solid. Yield 69%. ‘H-NMR (400
MHz, DMSO-d,) 8: 3.85 (2H, s), 7.36 (2H, dd, ]=8.4, 2.0
Hz), 7.61 (1H, d, ]-8.4 Hz), 7.66 (1H, d, =2.0 Hz), 7.87
(1H, d, J=8.4 Hz), 8.74 (1H, d, ]=2.0 Hz), 11.15 (1H, ).
BCNMR (100 MHz, DMSO-d,) 8: 42.8, 116.2, 1222,
125.8, 127.5, 1298, 130.3, 130.6, 131.0, 131.9, 132.9,
135.6, 141.6, 168.8, 169.2. LC-MS (m/z): 403.0 ([M+H]*).

2-[2-(3,4-dichlorophenyl)acetylamino]-4-ethynyl-
benzoic acid. (46)

[0183] White amorphous solid. Yield 35%. 'H-NMR (500
MHz, DMSO-d;) 9: 3.84 (2H, 5), 4.44 (1H, s), 7.22 (1H, dd,
J3=8.1, 1.6 Hz), 7.36 (1M, dd, ]=8.3, 2.1 Hz), 7.61 (1H, d,
J=8.2 Hz), 7.66 (1H, d, ]=2.1 Hz), 7.92 (1H, d, J=8.1 Hz),
8.57 (1H, d, I=1.6 Hz), 11.24 (11, s). **C-NMR (125 MHz,
DMSO-dy) 8: 42.8, 82.6, 83.5, 122.7, 125.8, 126.7, 129.7,
130.2, 130.6, 130.9, 131.4, 131.8, 135.8, 140.5, 168.7,
169.0. LC-MS (m/z): 348.1 ([M+H]").

2-[2-(3,4-dichlorophenyl)acetylamino]-methyl
S-phenylbenzoate. (48)

[0184] White amorphous solid. Yield 80%. ‘H-NMR (400
MHz, DMSO-d,) 8: 3.82 (3H, 5), 3.83 (2H, 5), 7.38 (2H, m),
747 (2H, m), 7.63 (1H, d, =83 Hz), 7.67 (3H, m), 7.92
(1H, dd, J=8.7, 2.3 Hz), 8.12 (1H, d, ]=2.3 Hz), 8.25 (1H, d,
J=8.7 Hz), 10.64 (1L, s). *C-NMR (100 MHz, DMSO-d,)
o 424, 524, 1192, 1222, 126.4, 127.7, 1282, 129.1,
129.6, 130.0, 130.5, 130.9, 131.6, 131.8, 135.2, 1363,
138.2, 138.5, 167.3, 168.7. LC-MS (m/z): 414.2 (IM+H]").

2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-methyl-
phenyl)methyl benzoate. (49)

[0185] White amorphous solid. Yield 84%. ‘H-NMR (400
MIz, DMSO-d,) 8: 2.21 (3H, s), 3.78 (3H, 5), 3.83 (2H, ),
7.20 (1H, m), 7.28 (3H, m), 7.37 (1H, dd, J=8.3, 2.0 Hz),
7.60 (1H, dd, J=8.5, 2.2 Hz), 7.63 (1H, d, J=8.3 Hz), 7.67
(1H, d, 1=2.0 Hz), 7.78 (11, d, =2.2 Hz), 8.22 (1H, d, J=8.5
Hz), 10.64 (1H, 5). *C-NMR (100 MHz, DMSO-d,) 8: 20.1,
424, 52.4,118.6, 121.4, 126.1, 127.7, 129.4, 129.6, 130.0,
130.4, 130.5, 130.6, 130.9, 131.6, 1342, 134.8, 1402,
136.3, 137.8, 139.7, 167.2, 168.7. LC-MS (m/z): 428.3
(IMAHT).

2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-tert-
butylphenyl)methyl benzoate. (50)

[0186] White amorphous solid. Yield 63%. 'H-NMR (400
MHz, DMSO-d,) 3: 1.30 (9H, s), 3.81 (2H, s), 7.36 (1H, dd,
J=8.2, 2.0 Hz), 7.48 (2H, d, J=8.6 Hz), 7.58 (2H, d, I-8.6
Hz), 7.62 (1H, d, J=8.2 Hz), 7.65 (1H, d, J=2.0 Hz), 7.88
(1H, dd, J=8.6, 2.3 Hz), 8.08 (1H, d,J=2.3 Hz), 8.20 (1H, d,
1=8.6 Hz), 10.61 (1H, s). "*C-NMR (100 MHz, DMSO-d,)
8:31.1, 34.4, 42,5, 52.5, 119.5, 122.4, 126.0, 126.2, 128.1,
129.7, 130.1, 130.6, 131.0, 131.6, 131.7, 135.6, 135.7,
136.4, 138.0, 150.3, 167.4, 168.8. TLC-MS (m/z): 470.3
(IM+H]").

2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-n-butyl-
phenyl)methyl benzoate. (51)

[0187] White amorphous solid. Yield 67%. '"H-NMR (400
MHz, DMSO-dg) & 0.90 (3H, t, I=7.3 Hz), 1.32 (2H, sx,
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=73 Hz), 1.96 (2H, q, J=7.3 Hz), 2.61 (M, t, J=7.3 Hz),
3.82 (31, 5), 3.82 (2H, 5), 7.29 (2H, d. ]=8.4 Hz), 7.36 (1H,
dd, 3=8.2, 2.0 Hz), 7.57 (2H, d, }=8.4 Hz), 7.64 (11, d, J=8.2
Hz), 7.66 (1H, d, 1=2.0 Hz), 7.89 (1H, dd, J=8.7, 2.3 Hz),
8.09 (1H, d, =23 Hz), 8.23 (1, d, J=8.7 Hz), 10.62 (1],
5). 3C-NMR (100 MHz, DMSO-d,) &: 13.8, 21.7, 33.1,
34.1, 424, 524, 119.2, 122.2, 126.2, 127.9, 129.0, 129.6,
130.0, 130.5, 130.9, 1315, 131.6, 1352, 135.8, 1363,
138.0, 142.0, 167.3, 168.6. LC-MS (m/z): 470.2 ([M+H]*).

2-[2-(3,4-dichlorophenyl)acetylamino]-methyl
4-phenylbenzoate. (52)

[0188] White amorphous solid. Yield 71%. "H-NMR (400
MHz, DMSO-d,) 6: 3.83 (3H, s), 3.85 (2H, 5), 7.37 (1H, dd,
J=8.3, 2.0 Hz), 7.44 (1H, m), 7.51 (3H, m), 7.62 (1H, d,
J=8.3 Hz), 7.67 (3H, m), 7.98 (1H, d, J=8.3 Hz), 8.56 (1H,
d, JI=1.8 Hz), 11.73 (1H, s). *C-NMR (100 MHz, DMSO-
dg) 3 43.1, 53.0, 117.5, 119.9, 122.4, 127.5, 129.3, 129.8,
1303, 1308, 1312, 131.5, 131.9, 1324, 136.8, 1393,
140.5, 146.0, 167.9, 169.6. LC-MS (m/z): 414.1 ([M+H]").

2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-methyl-
phenyl)methyl benzoate. (53)

[0189] White amorphous solid. Yield 47%. 'H-NMR (400
MHz, DMSO-dy) 8: 2.23 (3H, s), 3.82 (5H, 5), 7.19 (1H, dd,
J=8.1, 1.8 Hz). 7.20 (1. m), 7.28 (1H, m), 7.32 (2H, m),
735 (1H, dd, 1=8.2, 1.9 Hz), 7.61 (1H, d, J=8.2 Hz), 7.65
(1H, d, I=1.9 Hz), 7.95 (11, d, J=8.1 Hz), 8.20 (1H, d, J=1.8
Hz), 10.70 (1H, 5). *C-NMR (100 MHz, DMSO-d,) &: 20.1,
42.5, 52.4,116.6, 121.8, 126.2, 126.2, 128.1, 129.2, 129.6,
130.1, 130.5, 130.6, 130.9, 131.7, 134.6, 1362, 139.1,
140.0, 146.7, 167.3, 168.9. LC-MS (m/z): 428.3 ([M+H]*).

2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-butyl-
phenyl)methyl benzoate. (54)

[0190] White amorphous solid. Yield 72%. ‘H-NMR (400
MHz, DMSO-dg) &: 0.90 (3H, t, J=7.3 Hz), 1.31 (2H, sx,
=73 Hz), 1.57 (2H, q, J=7.3 Hz), 2.62 (2H, t, J=7.3 Hz),
3.83 (3H, s), 3.85 (2H, 5), 7.32 (1H, d. J=8.4 Hz), 7.37 (1H,
dd, J=83, 2.1 Hz), 7.49 (1H, dd, J=8.3, 1.9 Hz), 7.58 (2H,
d,J=8.4 Hz), 7.62 (1H, d, =8 3 Hz), 7.67 (11, d, J=2.1 Hz),
7.96 (1H, d, J=8.3 Hz), 8.55 (1H, d, }=1.9 Hz), 10.73 (1H,
5). *C-NMR (100 MHz, DMSO-d,) 8: 13.8, 21.8, 33.0,
34.5, 425, 52.4, 1164, 118.9, 1214, 126.8, 129.1, 129.6,
130.1, 130.5, 130.9, 131.2, 131.7, 136.0, 136.2, 139.9,
143.1, 1453, 167.3, 168.9. LC-MS (1/z): 470.2 ([M+H]").

2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
5-phenylbenzoate. (55)

[0191] White amorphous solid. Yield 62%. 'H-NMR (400
MHz, DMSO-dg) d: 2.76 (2H, t, J=7.5 Hz), 2.94 (2, t,
J=7.5 Hz), 3.86 (3H, s), 7.28 (1H, dd, ]=8.2, 2.0 Hz), 7.38
(1H, , J=7.6 Hz), 7.48 (2H, t, J=7.6 Hz), 7.53 (1H. d, J-8.2
Hz), 7.57 (1H, d, J=2.0 Hz), 7.66 (2H, d, J=7.6 Hz), 7.91
(1H, dd, J-8.7, 2.3 Hz), 8.12 (1H, d, J-2.3 Hz), 8.27 (1H, d,
1-8.7 Hz), 10.54 (1H, s). "*C-NMR (100 MHz, DMSO-d,)
8:29.7,37.9,52.6, 118.7,122.0, 126.4, 127.7, 128 2, 128.7,
129.0, 129.2, 130.4, 130.5, 130.9, 131.9, 135.0, 138.6,
142.2, 167.4, 170.4. LC-MS (m/7): 428.2 (IM+H]").
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2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-
methylphenyl)methyl benzoate. (56)

[0192] White amorphous solid. Yield 99%. ‘H-NMR (400
MHz, DMSO-d,) & 2.22 (3H, s). 2.77 (2H, t, J=7.5 Hz),
2.95 (21, t, I=7.5 Hz), 3.83 (21, 5), 7.20 (11, m), 7.28 (41,
m), 7.54 (1H, d, J=8.2 Hz), 7.58 (1H, d, J=2.0 Hz), 7.59 (1H,
dd, J=8.6,2.1 Hz), 7.79 (1H, d, J=2.1 Hz), 8.25 (11, d, I-8.6
Hz), 10.55 (1H, 5). *C-NMR (100 MHz, DMSO-d) 8: 20.1,
29.6, 37.9, 52.5, 118.0, 121.2, 126.1, 127.7, 128.6, 129.0,
129.5, 130.4, 130.5, 130.5, 130.6, 130.8, 1343, 13438,
136.0, 138.0, 139.7, 1422, 167.4, 1703. LC-MS (w/z):
442.2 ((M+H]*).

2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-n-
butylphenyl)methyl benzoate. (57)

[0193] White amorphous solid. Yield 81%. ‘H-NMR (400
MHz, DMSO-dy) &: 0.90 (3H, t, J=7.3 Hz), 1.32 (2H, sx,
J=1.3 Hz), 1.56 (2H, q, J=7.3 Hz), 2.61 (2H, t, ]=7.3 Hz),
2.76 (2H, t, I=7.5 Hz), 2.94 (2H, t, I=7.5 Hz), 3.86 (3H, s),
7.28 (1H, dd, J=8.2, 2.4 Hz), 7.29 (2H, d, J=8.2 Hz), 7.54
(1H, d, J=8.2 Hz), 7.56 (1H, d, J=2.4 Hz), 7.57 (2H, d, ]=8.2
Hz), 7.89 (1H, dd, J=8.7, 2.3 Hz), 8.10 (1H, d, ]=2.3 Hz),
8.26 (1H, d, J=8.7 Hz), 10.53 (1H, 5). *C-NMR (100 MHz,
DMSO-d,) d: 13.8,21.8,29.6,33.2,34.4,37.9,52.5, 118.6,
121.9, 1262, 129.7, 128.6, 1289, 129.0, 130.4, 1305,
130.8, 131.7, 1349, 135.9, 1383, 141.9, 1422, 1674,
170.2. LC-MS (m/z): 484.4 ([M+H]*).

2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
4-phenylbenzoate. (58)

[0194] White amorphous solid. Yield 70%. 'H-NMR (400
MHz, DMSO-d) &: 2.78 (2H, t, J=7.4 Hz), 2.95 (2H, t,
J=7.4 Hz), 3.86 (31, s). 7.28 (1H, dd, ]=8.3, 2.0 Hz), 7.45
(1H, tt, I=7.4, 1.3 Hz), 7.50 (4H, m), 7.58 (1H, d, ]=2.0 Hz),
7.67 (2H, dd, 1=8.3, 1.3 Hz), 7.98 (1H, d, I-8.3 Hz), 8.56
(1H, d, 1=1.8 Hz), 10.63 (1H, s). *C-NMR (100 MHz,
DMSO-dy) §: 29.6, 38.0, 52.5, 116.4, 119.1, 121.5, 126.9,
128.6, 128.7, 1289, 129.2, 130.4, 130.5, 130.5, 1308,
131.3, 138.8, 140.1, 142.1, 1454, 1674, 170.5. LC-MS
(m/z): 428.3 ([M+H]).

2-[3-(3.4-dichlorophenyl)propanoylamino]-4-(2'-
methylphenyl)methyl benzoate. (59)

[0195] White amorphous solid. Yield 67%. 'H-NMR (400
MHz, DMSO-dy) &: 2.24 (3H, s), 2.76 (2H, t, I=7.5 Hz),
2.93 (2H,t,1=7.5 Hz), 3.86 (3H, 5), 7.17 (1H, dd, ]=8.1, 1.8
Hz), 7.21 (1H, d, J=7.9 Hz), 7.27 (1H, dd, -8.3, 2.0 Hz),
7.30 (1H, m), 7.32 2H, m), 7.52 (1H, d, J=8.3 Hz), 7.56
(1H, d,J=2.0 Hz),7.96 (1H, d, ]-8.1 Hz), 8.23 (1H, d, J-1.8
Hz), 10.62 (1H, 5). *C-NMR (100 MHz, DMSO-d,) 8: 20.1,
29.5, 37.9, 52.4, 116.1, 121.6, 123.9, 126.1, 128.1, 128.6,
1289, 129.1, 130.4, 130.5, 130.5, 130.6, 130.8, 134.6,
139.4, 1400, 142.1, 146.7, 167.4, 170.4. LC-MS (m/z):
442.2 (IM+H]").

2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(4'-n-
butylphenyl)methyl benzoate. (60)

[0196] White amorphous solid. Yield 78%. 'H-NMR (400
MHz, DMSO-dy) &: 0.91 (3H, t, 1=7.3 Hz), 1.32 (2H, sx,
J=7.3 Hz), 1.58 (2H, q, J=7.3 Hz), 2.63 (2H, t, ]=7.3 Hz),
2.78 (2H. t, J=7.5 Hz), 2.95 (2H, t, I=7.5 Hz), 3.86 3H, s).
7.29 (1H, dd, =82, 2.0 Hz), 7.33 (2H, d, }=8.3 Hz, 2H),
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7.47 (1H, dd, J=8.3, 1.9 Hz), 7.53 (1H, d, 1-8.2 Hz), 7.58
(2H, d, J=8.3 Hz), 7.58 (1H, d, ]=2.0 Hz), 7.97 (1H, d, J-8.3
Hz), 8.57 (1H, d, I=1.9 Hz), 10.64 (1H, s). *C-NMR (100
MHz, DMSO-d,) 8: 13.8, 21.8, 29.6, 33.0, 34.5,37.9, 52.4,
115.9, 1187, 121.1, 126.7, 128.6, 128.9, 129.1, 130.4,
130.5, 130.8, 131.2, 136.1, 140.1, 142.1, 143.1, 1453,
167.4,170.4. LC-MS (m/z): 484.3 ([M+H]*).

2-[2-(3,4-dichlorophenyl)acetylamino]-5-phenylben-
zoic acid. (42)

[0197] White amorphous solid. Yield 91%. 'H-NMR (400
Mz, DMSO-dg) &: 3.86 (2L, s), 7.38 (2H, m), 7.47 (2H,
m), 7.62 (1H, d, I=8.2 Hz), 7.67 (3H, m), 7.91 (1H, dd,
1=8.7, 2.4 Hz), 8.20 (1H, d, J=2.4 Hz), 8.56 (1H, d, ]=8.7
Hz), 11.14 (1H, 5). *C-NMR (100 MHz, DMSO-d,) §: 42.9,
117.4, 1207, 1263, 127.6, 128.7, 129.1, 129.7, 130.2,
130.6, 130.9, 131.8, 132.0, 134.5, 1360, 138.6, 139.8,
168.7, 169.2. LC-MS (m/z): 400.1 ([M+H]").

2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-methyl-
phenyl)benzoic acid. (37)

[0198] White amorphous solid. Yield 92%. 'H-NMR (400
MHz, DMSO-d,) &: 2.22 (2H, s), 3.86 (3H, s), 7.20 (1H, m),
7.27 (3H, m), 7.38 (1H, dd, 1=8.3, 2.1 Hz), 7.59 (1H, dd,
1=8.6, 2.2 Hz), 7.62 (1H, d, J=8.3 Hz), 7.69 (1H, d, ]=2.1
Hz), 7.86 (11, d, J=2.2 Hz), 8.53 (11, d, J=8.6 Hz), 11.12
(1H, s). *C-NMR (100 MHz, DMSO-d,) &: 20.1, 42.9,
116.7, 120.0, 126.1, 127.6, 129.4, 129.7, 130.2, 130.5,
130.6, 131.0, 131.2, 131.8, 134.5, 134.7, 135.6, 136.0,
139.3, 139.8, 168.7, 169.2. LC-MS (m/z): 414.2 ([M+H]*).

2-[2-(3 4-dichloropheny!)acetylamino]-5-(4'-tert-
butylphenyl)benzoic acid. (36)

[0199] White amorphous solid. Yield 96%. ‘H-NMR (400
MHz, DMSO-d) &: 1.30 (9H, 5), 3.88 (2H, 5), 7.38 (1H, dd,
1=8.3, 2.1 Hz), 7.47 (2H, d, J=8.6 Hz), 7.58 (2H, d, ]=8.6
Hz), 7.62 (1H, d, I=8.3 Hz), 7.68 (1H, d, J=2.1 Hz), 7.88
(1H, dd, 1=8.7, 2.4 Hz), 8.18 (11, d, J=2.4 Hz), 8.53 (1M, d,
J=8.7 Hz), 11.17 (1H, s). *C-NMR (100 MHz, DMSO-dy)
8:31.0,343,42.9,118.2, 121.3, 126.5, 126.7, 129.2, 130.3,
130.9, 131.3, 131.6, 132.4, 132.5, 135.0, 136.5, 136.7,
140.2, 150.0, 169.4, 169.9. LC-MS (m/z): 456.1 ([M+H]").

2-[2-(3.4-dichlorophenyl)acetylamino]-5-(4'-n-butyl-
phenyl)benzoic acid. (34)

[0200] White amorphous solid. Yield 92%. ‘H-NMR (400
MHz, DMSO-d,) 8: 0.90 (3H, t, I=7.3 Hz), 1.31 (2H, sx,
J=7.3 Hz), 1.56 (2H, q, J=7.3 Hz), 2.60 (2H, t, I=7.3 Hz),
3.85(2H, s), 7.27 2H, d, J=8.3 Hz), 7.38 (1H, dd, ]=8.3, 2.0
Hz), 7.56 (2H, d, J=8.3 Hz), 7.62 (1H, d, J=8.3 Hz), 7.68
(1H, d, J=2.0 Hz), 7.88 (1H, dd, ]-8.8, 2.4 Hz), 8.17 (1H, d,
J=2.4 Hz), 8.54 (1H, d, J=8.8 Hz), 11.10 (1H, s). "*C-NMR
(100 MHz, DMSO-d,) 8: 13.8, 21.8,33.1,34.4, 429, 1173,
120.7, 126.2, 1285, 129.0, 129.7, 1302, 130.6, 131.0,
131.8, 131.8, 1345, 136.0, 139.5, 14138, 168.7, 169.3.
LC-MS (m/z): 456.4 (IM+H]*).

2-[2-(3,4-dichlorophenyl)acetylamino]-4-phenylben-
zoic acid. (39)

[0201] White amorphous solid. Yield 91%. ‘H-NMR (400
Mz, DMSO-dg) 8: 3.87 (2L s). 7.38 (11, dd, J=8.3, 2.0
Hz), 7.44 (1H, m), 7.46 (1H, dd, 1=8.2, 1.8 Hz), 7.50 (2H,
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t, J=7.4 Hz), 7.62 (1H, d, ]=8.3 Hz), 7.65 (1H, d, J=2.0 Hz),
7.68 (2H, dd, J=7.4, 1.8 Hz), 8.03 (1H, d, -8.2 Hz), 8.83
(1H, d, I=1.8 Hz), 11.21 (1H, s). *C-NMR (100 MHz,
DMSO-d,) 8: 42.9,115.4, 117.9, 121.1, 126.9, 128.6, 129.1,
129.7, 130.3, 130.5, 130.9, 131.8, 131.9, 135.9, 138.9,
141.1, 145.4, 169.0, 169.2. LC-MS (nmv/z): 400.1 ([M+H]*).

2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-methyl-
phenyl)benzoic acid. (40)

[0202] White amorphous solid. Yield 85%. 'H-NMR (400
MHz, DMSO-d,) 6: 2.23 (3H, s), 3.84 (2H, s), 7.13 (1H, dd,
J=8.1, 1.8 Hz), 7.20 (1H, m), 7.27 (3H, m), 7.36 (1H, dd,
J=8.3, 2.1 Hz), 7.61 (1H, d. J=8.3 Hz), 7.67 (1H, d, ]=2.1
Hz), 8.01 (1H, d, J=8.1 Hz), 8.49 (1H, d, J=1.8 Hz), 11.20
(1H, s). “C-NMR (100 MHz, DMSO-dy) &: 20.1, 42.9,
115.1, 120.5, 123.5, 126.1, 128.0, 129.1, 129.7, 1303,
130.5, 1309, 131.0, 131.9, 134.6, 135.9, 140.2, 1404,
146.8, 168.9, 169.2. LC-MS (nV/z): 414.2 ([M+H]").

2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-butyl-
phenyl)benzoic acid. (35)

[0203] White amorphous solid. Yield 94%. ‘H-NMR (400
MHz, DMSO-d,) 8: 0.90 (3H, t, ]=73 Hz), 131 (2H, sx,
1=7.3 Hz), 1.57 (2H, q, J=7.3 Hz), 2.62 (2H, t, I=7.3 Hz),
3.87(2H,s), 7.31 (2H, d, J=8.3 Hz), 7.38 (1H, dd, J=8.3, 2.0
Hz), 7.43 (1H, dd, ]=8.3, 1.9 Hz), 7.57 (2H, d, J=8.3 Hz),
7.62 (1H, d, I-8.3 Hz), 7.68 (1H, d, ]=2.0 Hz), 8.01 (1H, d,
1-8.3 Hz), 8.82 (1H, d, J=1.9 Hz), 11.21 (1H, 5). "*C-NMR
(100 MHz, DMSO-d,) §: 13.8, 21.8,33.0, 34.5,42.9, 115.0,
117.6, 120.8, 126.7, 129.1, 129.7, 130.3, 130.6, 130.9,
131.8, 131.9, 135.9, 136.2, 141.2, 143.0, 1454, 168.9,
169.3. LC-MS (m/z): 456.1 (IM+HT).

2-[3-(3,4-dichlorophenyl)propanoylamino]-5-phe-
nylbenzoic acid. (61)

[0204] White amorphous solid. Yield 99%. ‘H-NMR (400
MHz, DMSO-de) 8: 2.76 (2H, t, J=7.5 Hz), 2.93 (2H, t,
J=7.5Hz), 7.27 (1H, dd, J=8.3, 2.1 Hz), 7.35 (14, tt, I=7.6,
1.1 Hy), 7.45 (2H, 1, ]=7.6 Hz), 7.51 (1H, d, ]=8.3 Hz), 7.56
(1H,d,J=2.1 Hz),7.64 (2H, dd, J=7.6, 1.1 Hz), 7.88 (1H, dd,
J=8.7, 2.4 Hz), 8.19 (11, d, J=2.4 Hz), 8.52 (11, d, I-8.7
Hz), 11.20 (1H, 5). "*C-NMR (100 MHz, DMSO-d,) 8: 30.2,
384, 117.9, 121.4, 127.0, 1282, 129.3, 129.4, 129.6, 129.7,
131.0, 131.2, 131.5, 132.7, 134.9, 139.4, 140.5, 142.8,
170.0, 170.9. LC-MS: 414.1 (M+H)+. LC-MS (m/z): 414.2
(IMHT).

2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-
methylphenyl)benzoic acid. (44)

[0205] White amorphous solid. Yield 66%. 'H-NMR (400
MHz, DMSO-d¢) &: 2.23 (3H, s). 2.78 (2H, t, I=7.5 Hz),
2.96 (2H,t,J=7.5Hz),7.21 (1H, m), 7.29 (4H, m), 7.54 (1H,
d, ]=8.2Hz), 7.58 (1H, d, ]=2.0 Hz), 7.59 (1H, dd, ]=8.5, 2.2
Hz), 7.88 (1H, d, J=2.2 Hz), 8.51 (1H, d, J=8.5 Hz), 11.16
(1H, ), 13.68 (1H, s). *C-NMR (100 MHz, DMSO-d,) &:
20.1, 29.5, 38.1, 116.7, 120.0, 126.1, 127.5, 128.6, 128.9,
129.4, 1304, 130.4, 130.5, 130.8, 131.1, 1344, 1347,
1353, 1394, 139.8, 142.1, 169.3, 170.2. LC-MS (m/z):
428.2 (IM+H]™").
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2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-
tert-butylphenyl)benzoic acid. (43)

[0206] White amorphous solid. Yield 91%. ‘H-NMR (400
MMz, DMSO-dy) & 131 (3H, s), 2.77 (2L, t, I=7.5 Hz),
2.95 (2H, 1, J=7.5 Hz), 7.29 (1H, dd, ]=8.3, 2.1 Hz), 7.48
(2H, d, I=8.4 Hz), 7.53 (1H, d, ]=8.3 Hz), 7.58 (3H, m), 7.88
(1H, dd, 1=8.7, 2.3 Hz), 8.19 (111, d, J=2.3 Hz), 8.53 (1M, d,
J=8.7 Hz), 11.10 (1H, s), 13.70 (1H, s). *C-NMR (100
MHz, DMSO-dy) 8: 29.6, 31.2, 34.4, 38.3, 117.2, 120.7,
125.8, 126.0, 1285, 1289, 130.4, 130.5, 130.8, 131.9,
134.2, 135.9, 139.6, 142.1, 1500, 169.3, 170.2. LC-MS
(m/z): 470.3 ([M+H]*).

2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-n-
butylphenyl)benzoic acid. (38)

[0207] White amorphous solid. Yield 91%. 'H-NMR (400
MHz, DMSO-dy) &: 0.90 (3H, t, I=7.3 Hz), 1.32 (2H, sx,
J=7.3 Hz), 1.57 (2H, q, J=7.3 Hz), 2.69 (2H, t, ]=7.3 Hz),
2.77 (2H, t, J=1.5 Hz), 2.95 (2H, t, J=7.5 Hz), 7.29 (3H, m),
7.53 (1H, d, I=8.3 Hz), 7.56 (2H, d, J=8.2 Hz), 7.58 (1H, d,
J=2.0 Hz), 7.88 (1H, dd, J=8.7, 2.3 Hz). 8.19 (1H, d, I=2.3
Hz), 8.53 (1H, d, I=8.7 Hz), 11.10 (1H, s), 13.76 (1H, s).
*C-NMR (100 MHz, DMSO-d,) &: 13.8, 21.8, 29.5, 33.1,
34.4,38.2,117.2,120.7, 126.2, 128.5, 128.6, 128.9, 129.0,
130.4, 1305, 1308, 131.8, 134.2, 136.1, 139.6, 1418,
142.2, 169.4, 170.2. LC-MS (nvz): 470.2 ([M+H]").

2-[3-(3,4-dichlorophenyl)propanoylamino]-4-phe-
nylbenzoic acid. (41)

[0208] White amorphous solid. Yield 89%. 'H-NMR (400
MHz, DMSO-dy) &: 2.79 (2H, t, J=7.5 Hz), 2.96 (2H, t,
J=7.4 Hz), 730 (1H, dd, ]=8.3, 2.1 Hz), 7.44 (1H, m), 7.50
(4H, m), 7.58 (1H. d, J=2.1 Hz), 7.67 (2H, dd, ]=8.2, 1.3
Hz), 8.05 (1H, d, J=8.3 Hz), 8.81 (1H, d, J=1.8 Hz), 11.20
(1H, s). C-NMR (100 MHz, DMSO-d,) &: 29.4, 38.2,
1153, 117.9, 1209, 126.9, 128.6, 128.7, 128.9, 129.2,
1304, 130.5, 1308, 131.8, 139.0, 141.2, 142.1, 1454,
169.3, 170.4. LC-MS (nv/z): 414.2 ([M+H]").

2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(2'-
methylphenyl)benzoic acid. (45)

[0209] White amorphous solid. Yield 94%. ‘H-NMR (400
MHz, DMSO-dy) d: 2.24 (3H, s), 2.77 (2H, t, J=7.5 Hz),
2.93 (2H, 1, J=7.5 Hz), 7.12 (1H, dd, J=8.1, 1.8 Hz), 7.21
(1H, m), 7.29 (2H, dd, J=8.2, 2.1 Hz), 7.32 (2H, m), 7.52
(1H, d, J=8.2 Hz), 7.56 (1H, d, J=2.1 Hz), 8.02 (1H, d, J=8.1
Hz), 847 (11, d, I=1.8 Hz), 11.17 (1H, s). "*C-NMR (100
MHz, DMSO-dy) §: 20.1, 29.4, 38.2, 114.9, 120.4, 123.3,
126.1, 128.0, 1286, 1289, 129.1, 130.4, 130.5, 130.5,
130.7, 131.0, 134.6, 1402, 140.0, 140.5, 142.1, 1693,
170.3. LC-MS (m/z): 428.2 ((M+H]").

2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(4'-n-
butylphenyl)benzoic acid. (64)

[0210] White amorphous solid. Yield 89%. ‘H-NMR (400
MHz, DMSO-dy) &: 0.90 (3H, t, J=7.3 Hz), 1.32 (2H, sx,
J=7.3 Hz), 1.57 (2H, q, J=7.3 Hz), 2.63 2H, t, ]=7.3 Hz),
2.79 (2H, , J=7.5 Hz), 2.96 (2H, t, J=7.5 Hz), 7.29 (1H, dd,
J=8.2,2.1 Hz), 733 (2H, d, 1-8.3 Hz), 7.42 (1H, dd, J-8.3,
1.9 Hz), 7.53 (1H, d, J=8.2 Hz), 7.58 (2H, d, ]-8.3 Hz), 7.58
(1H, d, J=2.1 Hz), 8.03 (1H, d, ]-8.3 Hz), 8.80 (1H, d, J=1.9
Hz), 11.19 (1H, s), 13.59 (1H, s). *C-NMR (100 MHz,
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DMSO-d,) &: 13.8,21.8,29.4,33.0, 34.5,38.2, 114.9, 117.6,
120.6, 126.7, 128.6, 1289, 129.1, 130.4, 130.5, 1308,
131.8, 1363, 1412, 142.1, 143.0, 145.4, 1693, 170.4.
LC-MS (m/z): 470.3 ([M+H]*).

(2R)-2-[2-(3 4-dichlorophenyl)acetylamino]-3-(1-
trityl-1H-imidazol-4-yl)methyl propanoate. (62)

[0211] White amorphous solid. Yield 71%. 'H-NMR (300
MHz, CD,CI) &: 2.91 (11, dd, J=14.7, 4.5 Hz), 3.00 (1, dd,
=147, 5.8 Hz), 3.51 (3H, s), 4.04 (1H, d, I=14.3 Hz), 4.06
(1H, d, I=14.3 Hz), 4.66 (1H, ddd, ]=7.8, 5.8, 4.5 Hz), 6.50
(1H, 5), 6.99 (61, m), 7.09 (11, dd, ]=8.2, 2.1 Hz), 7.19 (11,
s), 7.28 (10H, m), 7.37 (1H, d, J=2.1 Hz), 7.68 (1H, d, I=7.8
Hz). *C-NMR (75 MHz, CD,Cl) §: 28.0, 41.0, 51.4, 52.0,
75.0,119.0, 119.1, 119.3, 127.3, 128.0, 129.0, 129.7, 130.0,
130.5, 131.0, 134.5, 136.5, 141.0, 169.0, 171.0. LC-MS
(m/z): 599.1 ([M+H]*).

Example 2. Trials on the Effect of the Compounds
of the Invention on the Kv4.3 Channel Modulation
by DREAM

[0212] The new compounds synthesised according to this
invention have been evaluated in vitro in voltage-binding
assays in CHO cells transiently transfected with ¢cDNA
encoding Kv4.3 only or Kv4.3 in the presence of DREAM
(Kv4.3+DREAM) using the patch-clamp technique. Some
of the compounds inhibit Kv4.3 channel modulation by
DREAM. For some of the compounds evaluated, this effect
is selective and is only observed in the presence of the
DREAM channel modulator. Thus, as shown in FIG. 1B,
compounds (35) and (42) only inhibit the Kv4.3 current in
the presence of DREAM, measured as the % decrease of the
amount of charge passing through the membrane and esti-
mated based on the integral of the current. However, (62) has
no selectivity, joining the channel in the absence of
DREAM, since it similarly inhibits the current generated by
the Kv4.3 channels to that of the Kv4.3 channels in the
presence of DREAM. FIG. 1A shows a representative
example of the effects of (35) (100 nM) on Kv4.3 or
Kv4.3+DREAM channels. Graph B of FIG. 1 shows a bar
chart comparing the inhibitory effect of the Kv4.3 and
Kv4.3+DREAM current produced by (35), (42) and (62) at
100 nM.

Example 3: Neuroprotective Effect of the
Compounds of the Invention on Q111DR Cells

[0213] In an immortalized cell line of mouse striatum
infected with lentivirus STHAh®' V2 expressing the com-
plete human DREAM protein (Q111DR), the neuroprotec-
tive effect of the compounds was tested against necrosis
mediated by H,0, and apoptosis mediated by staurosporine.
[0214] FIG. 2 shows a representative example of the
ability of the compounds to inhibit the release of the lactate
dehydrogenase enzyme, which is a reflection of their inhibi-
tory effect of cell death caused by oxidative stress in
response to exposure to H,O,. It 1s clearly the lowest LDH
release and therefore the neuroprotective effect of compound
(62).

[0215] FIG. 3 shows a representative example of the effect
of the compounds on the activation of caspase-3 associated
with induced cell death due to treatment with staurosporine.
1t is clearly the lowest activation of caspase-3 and therefore
the inhibition of apoptosis and the neuroprotective effect of
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compound (62) compared with repaglinide (RP), a previ-
ously described neuroprotective agent.

1. A compound of formula (I):

Ry R3

or any pharmaceutically acceptable salts, solvates or
isomers thereof wherein R, is selected from H, halogen
and OR!, R' being selected from H or optionally sub-
stituted aryl,

R, is selected from H, halogen and OH,
R, is selected from H and halogen,
n is selected from 1 and 2,

X is selected from the following groups:

Rs

wherein

R, is selected from OH aryl, —(CH,),,-aryl, m being a
value selected from 1 to 3, OR", and NHR", R" being
selected from aryl and C,-C, alkyl, R, is selected from
H, halogen, OR', optionally substituted aryl and C,-C,
alkynyl,

R is selected from H-er and optionally substituted aryl,

or R5 and R, form, together with the phenyl to which are
joined, a naphthalene group,

R, is an OR" group and

Y is selected from optionally substituted aryl and option-
ally substituted heteroaryl, provided that the compound
of formula (I) is not one of the following compounds:

4-chloro-2-(2-(3,4-dichlorophenyl)acetamide)
acid,

3-(2-(3,4-dichlorophenyl)acetamide)-2-naphthoic acid,

benzoic

2. The compound according to claim 1 wherein R, is
selected from: chlorine, an OR' group, R' being selected
from H and phenyl, and H.

3-5. (canceled)

6. The compound according to claim 1, wherein R, is
selected from: chlorine, H and OH.

7-9. (canceled)

10. The compound according to claim 2, wherein R, is
selected from H and halogen.

11. (canceled)
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12. The compound according to claim 1, wherein X is the
following group:

Re¢.

Rs

13. The compound according to claim 12, wherein R, is
selected from: OH, phenyl, an NHR" group and an OR"
group wherein R" is methyl.

14-17. (canceled)

18. The compound according to claim 12, wherein R is
selected from: halogen, an OR" group wherein R" is methyl,
H and ethynyl.

19-22. (canceled)

23. The compound according to claim 12, wherein Rs is
an optionally substituted phenyl and Ry is H.

24-26. (canceled)

27. The compound according to claim 12, wherein Ry is
an optionally substituted phenyl and Ry is H.

28-29. (canceled)

30. The compound according to claim 12 wherein R, and
R¢ form, together with the phenyl to which they are joined,
a naphthalene group.

31. The compound of formula (I), according to claim 12
selected from the following list:

2-[2-(3,4-dichlorophenyl)acetylamino]-4-methoxyben-

zoic acid,
4-chloro-2-[2-(3-phenoxyphenyl)acetylamino|benzoic
acid,
4-chloro-2-[2-(4-chloro-2-flucrophenyl)acetylamino]
benzoic acid,
4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino methyl
benzoate,
4-chloro-2-[2-(3,4-dihydroxyphenyl)acetylamino|ben-
zoic acid,
4-chloro-2-[3-(3,4-dichlorophenyl)propanoylamino] ben-
zoic acid,
4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino]-N-meth-
ylbenzamide,
3-[2-(3-phenoxyphenyl)acetylamino]-2-naphthoic acid,
3-[3-(3-(3,4-dichlorophenyl)propanoylamino)|-2-naph-
thoic acid,
4-bromo-2-[2-(3,4-diclorophenyl)acetylamino|benzoic
acid,
2-[2-(3,4-dichlorophenyl)acetylamino|-5-(4'-n-butylphe-
nyl)benzoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-butylphe-
nyl)benzoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-tert-butyl-
phenyl)benzoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-methylphe-
nyl)benzoic acid,
2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-n-butyl-
phenyl)benzoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-phenylbenzoic
acid,
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2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-methylphe-
nyl)benzoic acid,
2-[3-(3,4-dichlorophenyl)propanoylamino]-4-phenylben-
zoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-phenylbenzoic
acid,
2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-tert-bu-
tylphenyl)benzoic acid,
2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-methyl-
phenyl)benzoic acid,
2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(2'-methyl-
phenyl)benzoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-ethynylbenzoic
acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-methyl 5-phenyl-
benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-methylphe-
nyl)methyl benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino|-5-(4'-tert-butyl-
phenyl)methy! benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'"-n-butylphe-
nyl)methyl benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino]-methyl 4-phenyl-
benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-methylphe-
nyl)methyl benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-butylphe-
nyl)methyl benzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
5-phenylbenzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-methyl-
phenyl)methy] benzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-n-butyl-
phenyl)methy] benzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
4-phenylbenzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(2'-methyl-
phenyl)methy! benzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino|-4-(4'-n-butyl-
phenyl)methy] benzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-5-phenylben-
zoic acid,
N-(2-benzoylphenyl)-2-(3,4-dichlorophenyl)acetamide
and
2-[3-(3,4-dichlorophenyl)propanoylamino|-4-(4'-n-butyl-
phenyl)benzoic acid.
32. The compound according to claim 1, wherein X is the
following group:

Ry

N

N
N/

—Rg

wherein R; is an optionally substituted C,-C, alkyl,

33. The compound according to claim 32, wherein R, is
an OR" group, R" being methyl.

34. The compound according to claim 32, wherein Ry is
a C;-C, alkyl substituted by at least one phenyl.
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35. The compound according to claim 32, which is
(2R)-2-[2-(3.4-dichlorophenyl)acetylamino]-3-(1-trityl-1H-
imidazol-4-yl)methyl propanoate.

36. A pharmaceutical composition comprising a com-
pound of formula (I) according to claim 1.

37. A pharmaceutical composition comprising a com-
pound of formula (I):

0y

Ry R

or any of the pharmaceutically acceptable salts, solvates
or isomers thereof, wherein R, R, R;, n and X are
defined according to claim 1.
38. The pharmaceutical composition according to claim
37, that is selected from the following list:
4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino benzoic
acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-methoxyben-
zoic acid,
4-chloro-2-[2-(3-phenoxyphenyl)acetylamino|benzoic
acid,
4-chloro-2-[2-(4-chloro-2-flucrophenyl)acetylamino]
benzoic acid,
4-chloro-2-[2-(3,4-dichlorophenyl)acetylaminomethyl
benzoate,
4-chloro-2-[2-(3,4-dihydroxyphenyl)acetylamino|ben-
zoic acid,
4-chloro-2-[3-(3,4-dichlorophenyl)propanoylamino] ben-
zoic acid,
3-[2-(3,4-dichlorophenyl)acetylamino)-2-naphthoic acid,
4-chloro-2-[2-(3,4-dichlorophenyl)acetylamino]-N-meth-
ylbenzamide,
3-[2-(3-phenoxyphenyljacetylamino|-2-naphthoic acid,
3-[3-(3-(3,4-dichlorophenyl)propanoylamino)|-2-naph-
thoic acid,
4-bromo-2-[2-(3,4-diclorophenyl)acetylamino|benzoic
acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-n-butylphe-
nyl)benzoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-butylphe-
nyl)benzoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'-tert-butyl-
phenyl)benzoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-methylphe-
nyl)benzoic acid,
2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-n-butyl-
phenyl)benzoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-phenylbenzoic
acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-methylphe-
nyl)benzoic acid,
2-[3-(3,4-dichlorophenyl)propanoylamino]-4-phenylben-
zoic acid,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-phenylbenzoic
acid,
2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-tert-bu-
tylphenyl)benzoic acid,
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2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-methyl-
phenyl)benzoic acid,

2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(2'-methyl-
phenyl)benzoic acid,

2-[2-(3,4-dichlorophenyl)acetylamino]-4-ethynylbenzoic
acid,

2-[2-(3,4-dichlorophenyl)acetylamino]-methyl 5-phenyl-

benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-(2'-methylphe-
nyl)methyl benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino|-5-(4'-tert-butyl-
phenyl)methy! benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino]-5-(4'"-n-butylphe-
nyl)methyl benzoate,

2-[2-(3,4-dichlorophenyl)acetylamino]-methyl 4-phenyl-

benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-(2'-methylphe-
nyl)methyl benzoate,
2-[2-(3,4-dichlorophenyl)acetylamino]-4-(4'-n-butylphe-
nyl)methyl benzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
5-phenylbenzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(2'-methyl-
phenyl)methyl benzoate,

2-[3-(3,4-dichlorophenyl)propanoylamino]-5-(4'-n-butyl-

phenyl)methy] benzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-methyl
4-phenylbenzoate,
2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(2'-methyl-
phenyl)methy] benzoate,

13
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2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(4'-n-butyl-
phenyl)methyl benzoate,

2-[3-(3,4-dichlorophenyl)propanoylamino]-5-phenylben-
zoic acid,

(2R)-2-[2-(3.4-dichlorophenyl)acetylamino]-3-(1-trityl-

1H-imidazol-4-yl)methyl propanocate,

N-(2-benzoylphenyl)-2-(3,4-dichlorophenyl)acetamide

and
2-[3-(3,4-dichlorophenyl)propanoylamino]-4-(4'-n-butyl-
phenyl)benzoic acid.

39. A method for treating a disease or disorder in which
the DREAM protein has altered expression levels compris-
ing administering to a person in need thereof the pharma-
ceutical composition according to claim 37 and wherein the
disease or disorder in which expression levels of the
DREAM protein are altered is selected from neurodegen-
erative disorders, cognitive disorders, sensory perception
disorders, inflammatory response disorders and auto inflam-
matory diseases.

40. (canceled)

41. The method according to claim 39 wherein the disease
or disorder in which expression levels of the DREAM
protein are altered is selected from Alzheimer’s disease and
other types of dementia, schizophrenia, Huntington’s dis-
ease, dyskinesia, depression, disorders linked to Down’s
syndrome, chronic pain, neuropathic pain, allodynia, ath-
erosclerosis, type-2 diabetes, rheumatoid arthritis, gout or
acute respiratory distress syndrome.

[ T R
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