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organ fibrosis as well as obesity and/or other metabolic diseases such as diabetes mellitus.
Therefore, increased activity of ATX and/or increased levels of LPA, altered LPA receptor
expression and altered responses to LPA may contribute to the initiation, progression and/or

outcome of a number of different pathophysiological conditions related to the ATX/LPA axis.

In accordance with the inventiendisclosure, the compounds of formula (I) or their
pharmaceutically acceptable salts and esters can be used for the treatment or prophylaxis of
diseases, disorders or conditions that are associated with the activity of autotaxin and/or the

biological activity of lysophosphatidic acid (LPA).

The compounds of formula (I) or their pharmaceutically acceptable salts and esters herein
inhibit autotaxin activity and therefore inhibit LPA production and modulate LPA levels and
associated signaling. Autotaxin inhibitors described herein are useful as agents for the treatment
or prevention of diseases or conditions in which ATX activity and/or LPA signaling participates,
is involved in the etiology or pathology of the disease, or is otherwise associated with at least
one symptom of the disease. The ATX-LPA axis has been implicated for example in
angiogenesis, chronic inflammation, avtoimmune diseases, fibrotic diseases, cancer and tumor
metastasis and progression, ocular conditions, metabolic conditions such as obesity and/or
diabetes mellitus, conditions such as cholestatic or other forms of chronic pruritus as well as

acute and chronic organ transplant rejection.

Objects of the presentinventionembodiments disclosed herein are the compounds of

formula (I) and their aforementioned salts and esters and their use as therapeutically active
substances, a process for the manufacture of the said compounds, intermediates, pharmaceutical
compositions, medicaments containing the said compounds, their pharmaceutically acceptable
salts or esters, the use of the said compounds, salts or esters for the treatment or prophylaxis of
disorders or conditions that are associated with the activity of ATX and/or the biological activity
of lysophosphatidic acid (LPA), particularly in the treatment or prophylaxis of renal conditions,
liver conditions, inflammatory conditions, conditions of the nervous system, conditions of the
respiratory system, vascular and cardiovascular conditions, fibrotic diseases, cancer, ocular
conditions, metabolic conditions, cholestatic and other forms of chronic pruritus and acute and-
chronic organ transplant rejection, and the use of the said compounds, salts or esters for the
production of medicaments for the treatment or prophylaxis of renal conditions, liver conditions,
inflammatory conditions, conditions of the nervous system, conditions of the respiratory system,

vascular and cardiovascular conditions, fibrotic diseases, cancer, ocular conditions, metabolic
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conditions, cholestatic and other forms of chronic pruritus and acute and chronic organ transplant

rejection.

In one aspect. there is provided compounds of formula (1)

R ()

wherein

R! s alkvl, haloalkyl, substituted cycloalkyl. substituted cyeloalkylalkvl, substituted phenvl,

substituted phenvialkvl, substituted phenoxvalkyl. substituted phenvialkoxv, substituted

phenvicycloalkyl, substituted phenvialkenvl, substituted phenviallkynyl, substituted pvridinvi.

substituted pyridinvialkyl, substitated pyridinvialkenvl, substituted pyridinviallkynvl, substituted

thiophenvi. substituted thiophenvyialkyl, substituted thiophenvyialkenvyl, substituted

thiophenvialkynvl, substituted 2.3-dihydro-1H-iscindol-2-vl, substituted 1H-indol-2-vl or

substituted benzofuran-2-vl. wherein substituted cvcloalkvl, substituted cvcloalkylallovl,

substituted phenyl, substituted phenvlalkyl, substituted phenoxvalkvl. substituted phenvialkoxy,

substituted nhenvleveloallkvl, substituted phenvlalkenvl. substituted vhenvialkynvl, substituted

nyridinvl, substituted pyridinvlalkvyl, substituted pvridinvialkenvl. substituted pyridinylalkvavl,

‘substituted thiophenvl, substituted thiophenylalkyl, substituted thiophenylalkenyl, substituted

thiophenvialkvnvl. substituted 2.3-dihvdro-1H-isoindol-2-vl, substituted 1H-indol-2-vl and

substituted benzofuran-2-vl are substituted with R®, R* and R®:

L 7
Al s -N-or -CR-:

A% is-N-or -CR% and at least one of A and A% is -N-;

R? s selected from the ring systems A, B.C.D.E.F. G.H.L K and L.
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R?. R* and R are mdependently selected from H. alkvl, hyvdroxvalkvl, haloalkvl,

hvdroxvhaloalkvl. cveloalkvl. eveloalkvlalkvl. cvcloalkvlialkoxv. eveloalkoxvy. cveloalkoxvalkyl,

cycloalkvialkoxvalkyl. alkoxy, alkoxvalkvl. haloalkoxy, alkoxvhaloalikvl, alkoxvalkoxy.

alkoxvalkoxvalkyl. heterocveloalkvlalkoxy. phenvl, substituted vhenvl, pyridinyl, substituted

pyridinyl, halogen. hvdroxy, cvano, alkvisulfanvl, haloalkvisulfanvyl. cveloallkylsulfanyl,

alkvisulfinvi, haloalkvisulfinvl, cyveloalkvlsulfinyl, alkvisulfonvl, halealkvlsulfonyl,

cveloallovisulfonyl, alkvicarbonvlamino, substituted aminosulfonvl, substituted amino and

substituted aminoalkvl, wherein substituted aminosulfonvl, substituted amino and substituted

aminoalkyl are substituted on the nitrogen atom with one to two substituents independently

selected from H. alkyl, cycloalkyl. eycloalkylalkvl, hyvdroxvalkyl, alkoxvalkyl, alkvicarbonvl and

cvcloalkvicarbonvl. and wherein substituted phenvl and substituted pyridinyl are optionally
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substituted with one to three substituents independently selected from alkyl, halogen. haloalkyl,

alkoxv and haloalkoxv:

R® s H. alkyl, haloaikv} or cycloalkyl:

R’ and R® are independently selected from H. alkyl, haloalkyl or cyeloalkyl;

or pharmaceuticallv acceptable salts.

In another aspect. there is provided a process to prepare a compound as defined herein

comprising the reaction of a compound of formula (II) in the presence of a compound of formula

(III), wherein R is phenylalkoxy substituted with R*, R* and R’, R is phenylalkyvl substituted
with R?. R and R* and R%. R*.R*, R A and A” are as defined herein

0
1 1
A OH A
//\N/ y/(gz Rp” K\N/ A R’
_ 2 5
H N\j-A () O \\1/ NJA

R‘l

0 0)

In another aspect. there is provided a process to prepare a compound as defined herein

comprising the reaction of a compound of formula (I} in the presence of a compound of formula

(IV), wherein R' is alkvl, haloalkyl, substituted cycloalkyl. substituted cvcioa]kviélkvl.

substituted phenvl, substituted phenvlalkvl. substituted phenoxyalkyl. substituted

vhenvlevcloalkyl, substituted phenvialkenvl, substituted phenylalkynvl, substituted pyridinyi,

substituted pyridinyialkyl, substituted pyridinvlalkenvl. substituted pyridinvlalkynyl, substituted

thiophenyl, substituted thiophenvliallkeyl. substituted thiophenvialkenvl, substituted

thiophenvialkynyl, substituted 2.3-dihydro-1H-isoindol-2-vl, substituted 1H-indol-2-vl or
lalkvl

substituted benzofuran-2-vl, wherein substituted cycloalkyl, substituted cveloalk

substituted phenvl, substituted phenvlalkvl, substituted phenoxvalkyl, substituted

phenvlevcloalkvl, substituted phenvlalkenvl. substituted phenvlalkynvl. substituted pvridinyl,

substituted pyridinylalkvl. substituted pyridinviatkenvl, substituted pyridinylalkynyvl. substituted

thiophenvl, substituted thiophenvialkyl, substituted thiophenvialkenyl, substituted

thiophenvlalkynvl, substituted 2.3-dihvdro-1H-isoindol-2-vl, substituted 1H-indoi-2-vl and
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substituted benzofuran-2-vl are substituted with R, R* and R® and RERRY RS A' and A? are as

defined herein

In another aspect, there is provided a compound as defined herein for use as therapeutically

5  active substance.

In another aspect, there is provided a pharmaceutical composition comprising a compound

as defined herein and a therapeutically inert carner,

In another aspect, there is provided a compound as defined herein for the treatment or

prophviaxis of renal conditions, liver conditions, inflammatory conditions, conditions of the

10  nervous svstem, fibrotic diseases and acute and chronic organ transplant rejection.

In another aspect. there is provided the use of a compound as defined herein for the

preparation of a medicament for the treatment or prophvlaxis of renal conditions. liver

conditions, inflammatorv conditions, conditions of the nervous svstem. fibrotic diseases and

acute and chronic organ fransplant rejection.

15 In another aspect. there is provided a compound as defined herein. when manufactured

according to a process as defined herein.

The term “alkenyl” denotes'a monovalent linear or branched hydrocarbon group of 2 to 7
carbon atoms with at least one double bond. In particular embodiments, alkenyl has 2 to 4 carbon
atoms with at least one double bond. Examples of alkenyl include ethenyl, propenyl, prop-2-

20  enyl, isopropenyl, n-buteny! and iso-butenyl. Particular alkenyl group is ethenyl.

The term “alkoxy” denotes a group of the formula -O-R’, wherein R’ is an alkyl group.
Examples of alkoxy group include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy

and tert-butoxy. Particular alkoxy group include isopropoxy.
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The term “alkoxyalkoxy” denotes an alkoxy group wherein at least one of the hydrogen
atoms of the alkoxy group has been replaced by another alkoxy group. Examples of
alkoxyalkoxy group include methoxymethoxy, ethoxymethoxy, methoxyethoxy, ethoxyethoxy,
methoxypropoxy and ethoxypropoxy. Particular alkoxyalkoxy groups include methoxymethoxy

and methoxyethoxy.

The term “alkoxyalkoxyalkyl” denotes an alkyl group wherein at least one of the
hydrogen atoms of the alkyl group has been replaced by an alkoxyalkoxy group. Examples of
alkoxyalkoxyalkyl group include methoxymethoxymethyl, ethoxymethoxymethyl,
methoxyethoxymethyl, ethoxyethoxymethyl, methoxypropoxymethyl, ethoxypropoxymethyl,
methoxymethoxyethyl, ethoxymethoxyethyl, methoxyethoxyethyl, ethoxyethoxyethyl,
methoxypropoxyethyl and ethoxypropoxyethyl.

The term “alkoxyalkyl” denotes an alkyl group wherein at least one of the hydrogen
atoms of the alkyl group has been replaced by an alkoxy group. Exemplary alkoxyalkyl groups
include methoxymethyl, ethoxymethyl, methoxyethyl, ethoxyethyl, methoxypropyl,
ethoxypropy! and isopropoxymethyl. Particular alkoxyalkyl group include include
methoxymethyl, methoxyethyl and isopropoxymethyl.

The term “alkoxycarbonyl” denotes a group of the formula -C(0)-R’, wherein R’ is an
alkoxy group. Examples of alkoxycarbonyl groups include groups of the formula -C(O)-R’,
wherein R’ is methoxy or ethoxy. Particular alkoxycarbonyl group include groups of the formula

-C(0)-R’, wherein R’ is methoxy.
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phenylalkynyl, substituted pyridinyl, substituted pyridinylalkyl, substituted pyridinylalkenyl,
substituted pyridinylalkynyl, substituted thiophenyl, substituted thiophenylalkyl, substituted
thiophenylalkenyl, substituted thiophenylalkynyl, substituted 2,3-dihydro-1H-isoindol-2-yl,
substituted 1H-indol-2-yl and substituted benzofuran-2-yl are substituted with R®>, R* and R’

and R*, R R*, R® A' and A? are as defined in any one of claim 1 to 18.

25. A compound according to any one of claims 1 to 22 for use as therapeutically active substance.

26. A pharmaceutical composition comprising a compound according to any one of claims 1 to 22

and a therapeutically inert carrier.

2827. A compound according to any one of claims 1 to 22 for the treatment or prophylaxis of renal

conditions, liver conditions, inflammatory conditions, conditions of the nervous system, fibrotic

diseases and acute and chronic organ transplant rejection.

2928, The use of a compound according to any one of claims 1 to 22 for the preparation of a
medicament for the treatment or prophylaxis of renal conditions, liver conditions, inflammatory
conditions, conditions of the nervous system, fibrotic diseases and acute and chronic organ

transplant rejection.
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clarmst-to22:

3429. A compound according to any one of claims 1 fo 22, when manufactured according to a process

of claim 23 or 24.



