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Administration of an orally active CYP11B2 inhibitor, LCI699, to patients with primary
aldosteronism, lead to the conclusion that it effectively inhibits CYP11B2 in patients with
primary aldosteronism resulting in significantly lower circulating aldosterone levels and
that it corrected the hypokalemia and mildly decreased blood pressure. The effects on the
glucocorticoid axis were consistent with a poor selectivity of the compound and a latent
inhibition of cortisol synthesis. Taken together these data support the concept that a
CYP11B2 inhibitor can lower inappropriately high aldosterone levels. Achieving good
selectivity against CYP11B1 is important to be free of undesired side effects on the HPA
axis and will differentiate different CYP11B2 inhibitors.

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 illnesses, especially in the treatment or prophylaxis of
chronic kidney disease, congestive heart failure, hypertension, primary aldosteronism and
Cushing syndrom and the use of the said compounds, salts or esters for the production of
medicaments for the treatment or prophylaxis of chronic kidney disease, congestive heart

failure, hypertension, primary aldosteronism and Cushing syndrom.

According to a first aspect, there is provided compounds of formula (I)

wherein

R! is H. alkvl, haloalkyl, eycloalkyl or haloeveloalkyl:

R 1s H. allevl. haloalkvl, eveloalkvl or halocveloaliovl:

2 PR 5 11
R s H, alkvl, haloalkvl. eveloalkvl or halocveloalleyl;

+

R* is H. alkvl. haloalkvl. cycloalkyl or halocveloalkvl
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or R® and R* together with the carbon atoms to which they are attached form a
double bond:

R’ is H. alkyl. haloalkvl, cycloalkyl or halocveloalkvl:

R® isH or R®, wherein in case R® is H then at least one of A'and A” is N:

R’ isH. halogen. alkvl, haloalkvl. cveloalkyl or halocvcloalkvl:

orR! and R’ together with the nitrosen and carbon atoms to which thev are attached

form a heterocycloalkyl substituted with one to three substitutents independently

selected from H. alkvl, haloalkvl, eveloalkvl or halocyeloalkvl:

R is -0, (CRPR'N)-(CR'R') (CRVR'Y) -NR R

~:\£ER i 7“{‘CR9R} O}ﬁ*—{CRE 1 REQ n*(CgE wR M}QWN‘RESR 16 or
-Sp(O)-(CRR') (CR"R')-(CRPRM™) -NRPRS:

R’ isH, alkvl, haloalkvl, cveloalkvl or halocveloallevl:

R' is H. alkvl haloalkvl, evcloalkvl or haloeveloallkevl:

R" s H. alkvl, haloalkvl, eveloalkvl or haloeveloalkvl:

or R'" and R!! together with the carbon atoms to which they are attached form a

double bond:

R" is H. alkyl, haloalkyl, cycloalkyl or halocycloalkyl:

. 3 . . . p p .
or R and R' together with the carbon atom to which they are attached form a

cveloalkyl or a heteroceveloalkvl:

R” isH. alkvl, haloalkvl. evclealkvl or halocvcloalloyl:

R" isH. alkvl, haloalkvl. eveloalkvl or haloevyeloalkvl:

orR" and R* together form ~(CH»)-:

R" is H. alkyl, haloalkyl. cveloalkyl. halocveloalkyl, alkoxyalkvl. haloalkoxvallkvl

or hvdroxvalkvl:

R isH, alkyl. haloalkvl. cvcloalkvl. halocveloalkyl, hvdroxvalkvl, alkoxvalkvl

haloalkoxvalkyl, phenylalkyl. substituted phenvlalkvl, arvl, substituted arvl

heterocveloalkvl, substituted heterocveloalkvl, heteroarvl. substituted heteroarvl,
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C(OINR'*RY. wherein substituted phenvialkyl, substituted arvl, substituted

heterocveloalkvl and substituted hetercarvl are substituted with one to three

substituents independently selected from alkvl, hvdroxvallkyl, haloalkyl

cycloalkvl, alkvieveloalkvl. halocvyeloalkvl, alkvicveloalkyvlalioyl

halocveloalkylalkyl, eveloalkvlalkyl. cyeloalkvlalkoxy, cyeloalkoxy.

cycloalkoxvalkvl, cvcloalkvlalkoxvalkvl, alkoxy. alkoxvalkvl. haloalkoxy,

haloalkoxvalkyl, alkoxvalkoxy, alkoxvalkoxvalkvl, alkoxvcarbonvl, halogen,

hydroxy, oxo, cvano, triazolvialkvl, tetrazolvialkyl, amino, substituted amino.

aminoalkyl, substituted aminoalkvl, aminocarbonvl, substituted aminocarbonyl

alkylcarbonvlamino, cycloalkylcarbonvlamino, alkvlcarbonviaminoalkyl and

cyeloalkvlcarbonylaminoalkvl, wherein substituted amino, substituted

aminoalkvl and substituted aminocarbonvl are substituted on the nitrocen atom

with one to two substituents independently selected from alkvl. cveloalkvl,

alkvleveloalkvl, cveloalkylalkyl, alkvleveloalkvlalkyl, hvdroxvalkyl and

alkoxvalkyl, wherein in case R is H or alkyl and R'® is H or alkvl, then the sum

of n. p and ¢ is at least 1;

or R" and R'® together with the nitrogen atom to which thev are attached form a

substituted heterocvcloalkvl or a substituted heteroarvl, wherein substituted

<

heterocycloalkyl and substituted heteroaryl are substituted with R”, R** and R*:

or R* and R' together with the nitrogen and carbon atoms to which thev are

attached form a substituted heterocveloallevl, wherein substituted

heterocycloalkyl is substituted with R>, R** and R> :

5 . . .
orR'" and R together with the nitrogen and carbon atoms to which they are

attached form a substituted heterocveloalkyl, wherein substituted
heterocyeloalkyl is substituted with R*, R** and R™ -

or R’ and R*® together with the nitrogen and carbon atoms to which thev are attached

form a substituted heterocycloalkvl, wherein substituted heterocycloalkvl is
substituted with R*. R* and R® :

R'7 is H. alkvl, haloalkyl, eveloalkyl or halocyeloalkvl:

R" is alkvl cyeloalkyl, haloalkvyl, halocveloalkvl, hvdroxvalleyl, halohvdroxvalkvl.

alkoxvalkvl, haloalkoxvyalkvl, alkvlcarbonvloxvalkvl. arvl, substituted arvl,

heterocveloalkyl, substituted heterocyeloalkvl, heteroarvl, substituted heteroaryl.
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wherein substituted arvl, substituted heterocycloalkyl and substituted heteroarvyl

are substituted with one to three substituents independently selected from alkyl,

hvdroxvalkvl, haloalkvl, eveloallevl, alkvieveloalkvyl, halocveloalkvl

alkvlcycloalkylalkvl, halocveloalkvlalkvl, cycloalkvlalkyl, cveloalkylalkoxy.

cveloalkoxy, cvcloalkoxvalkvl. eveloalkvlalkoxvalkvl, alkoxv, alkoxvalkvl,

haloalkoxy. haloalkoxvalkyl, alkoxvalkoxy. alkoxvalkoxvalkvl, alkoxycarbonvl,

halogen, hvdroxy. oxo. cvano. triazolvialkvl, tetrazolvlallevl, amino. substituted

amino, aminoalkvl. substituted aminoalkvl, aminocarbonvl. substituted

aminccarbonvl, alkvlcarbonvlamino, evcloalkylcarbonvlamino,

alkvlcarbonvlaminoalkyl and cvcloalkvlcarbonviaminoalkyl, wherein

substituted amino, substituted aminoalkvl and substituted aminocarbony! are

substituted on the nitrogen atom with one to two substituents independently

selected from alleyl, eveloallkyl, alkvleveloalkyl, eveloalkevlalkvl,

alkvleveloalkvlalkyl, hvdroxvalkvl and alkoxvalkvl:

18 H, alkvl, haloalkvl, cveloalkyl or haloeveloalkvl:

is CR* or N:

. P 5
is CR*! or N:

N ) -
is CR* or N;

is H, halogen. alkvl, haloalkvl. cycloalkvyl or halocveloalkvl:

is H, halogen, allovl, haloalkvl, evcloalkvl or halocveloallvl:

1s H, halogen. alkvl. haloalkvl. cycloalky! or halocveloalkvl:

* R* and R™ are each independently selected from H. alkvl, hvdroxvallovi

haloalkvl, eveloallkvl, allkvleveloalkvl haloevcloalkyl, alkvieveloalkvialkvl.

halocveloalkvlalkvl. eveloalkvlalkvl, cvcloallovlalkoxy. cveloalkoxy.

cveloalkoxvalkvl, eveloalkvialkoxvalkyl, alkoxv. alkoxvalkyl, haloalkoxy.

haloalkoxvalkvl, alkoxvalkoxy., alkoxvalkoxvalkyl. alkoxvearbonvl, -S( O‘}ERW

-C(O)R'®, halogen, hvdroxv. oxo, cvano. triazolvlalkyl, tetrazolvialkyl, amino,

substituted amino, aminoalkyl, substituted aminoalkvl, aminocarbonvl,

substituted aminocarbonvl. alkylcarbonviamino. cvcloallvlcarbonviamino.,

alkvicarbonviaminoalkvl and cvcloalkvicarbonvliaminoalkyvl, wherein

substituted amino, substituted aminoalkyl and substituted aminocarbonvl are

substituted on the nifrogen atom with one to two substituents independently




7d

selected from alkyl, cveloallkvl, alkvievcloalkvl, eveloalkvialkvl,

allevieveloalkvialkvl, hvdroxvalkyl and alkoxvallovl:

. . G i5 1 ¥ 15 3 13 i5
whereinincasemiszeroand R and R, or R and R~ or R¥andR” or R

and R'® toeether with the nitrogen and carbon atoms to which they are attached

5 form a substituted heterocvcloalkvl or a substituted heteroarvl, then at least one
of R, R**. R* and R'® is different from H., alkyl. haloalkvl, alkoxy. haloalkoxy,

halogen, hvdroxv, cvano, amino, substituted amino. aminocarbonvl. substituted

aminocarbonvl, wherein substituted amino and substituted aminocarbonvl are

substituted on the nitrogen atom with one to two alkyl, and -C(OR"®, -S(O},R"®

10 wherein R'® is alkvl. haloalkyl, hvdroxvalkyl, halohvdroxvalkvl, alkoxvalkyl or

haloalkoxvalkvl:

m iszeroor 1. whereinincasemis l.thenthesumofnandpis2. 3 or4;

n  iszero, 1l or2:

o iszero. lor2:

15 a  iszero,lor?2:

r  iszero. ] or 2, wherein in case m is zero then ris zero;

I

is zero, 1 or 2

or pharmaceutically acceptable salts or esters.

According to a second aspect, there is provided a process to prepare a compound as

20 defined above comprising the reaction of a compound of formula (11} in the presence of a

compound of formula (1)
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ol A2 23 bl 2 53 pd pS né 7 .
wherein A, A A R.R.R.R" R’ R"and R’ are as defined above and wherein

X is halogen or triflate. R'"" and R'%? are alkvl, cycloalkvl or together with the boron

atom they are attached to form together a borolanvl.

According to a third aspect, there is provided a compound as defined above for use

as theraneutically active substance.

According to a fourth aspect, there is provided a pharmaceutical composition

comprising a compound as defined above and a therapeuticallv inert carrier.

According to a fifth aspect, there is provided a compound as defined above for the

treatment or prophylaxis of chronic kidneyv disease, congestive heart failure, hvpertension,

primary aldosteronism and Cushing syndrom.

According to a sixth aspect, there is provided use of a compound as defined above

for the preparation of a medicament for the treatment or prophvlaxis of chronic kidney

disease, congestive heart failure, hypertension, primary aldosteronism and Cushing

syndrom.

According to a seventh aspect, there is provided a compound as defined above, when

manufactured as defined above,

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 methoxy, ethoxy and
tert-butoxy.

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.
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3,5-Dimethyl-isoxazole-4-carboxylic acid {2-[5-(7-fluoro-1-methyl-2-0x0-1,2,3,4-
tetrahydro-quinolin-6-yl)-pyridin-3-yloxy]-ethyl } -amide;

1-Methyl-6-{5-[(S)-1-(1-methyl-1H-pyrazole-4-carbonyl)-pyrrolidin-3-yloxy]-
pyridin-3-yl}-3,4-dihydro-1H-quinolin-2-one;

and pharmaceutically acceptable salts thereof.

A process to prepare a compound according to any one of claims 1 to 98 comprising

the reaction of a compound of formula (II) in the presence of a compound of formula
(1ID);

N

N
N
X AZ

R‘101
| (1)

6
R R3R

(1 F[21 R’ 0

wherein A!, A%, A* R, R%, R’ ,R* R’, R® and R’ are as defined in claim] and
wherein X is halogen or triflate, R'"" and R'* are alkyl, cycloalkyl or together with
the boron atom they are attached to form together a borolanyl.

A compound according to any one of claims 1 to 98 for use as therapeutically active

substance.

A pharmaceutical composition comprising a compound according to any one of
claims 1 to 98 and a therapeutically inert carrier.
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102, A compound according to any one of claims 1 to 98 for the treatment or

prophylaxis of chronic kidney disease, congestive heart failure, hypertension,

primary aldosteronism and Cushing syndrom.
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+64103.The use of a compound according to any one of claims 1 to 98 for the preparation

of a medicament for the treatment or prophylaxis of chronic kidney disease,

congestive heart failure, hypertension, primary aldosteronism and Cushing syndrom.
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106104. A compound according to any one of claims 1 to 98, when manufactured

according to a process of claim 99.



