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20  hand, by rebalancing the state of filling of the vascular system by increased reabsorption of sodium

and water in the kidney (aldosterone effect).

This control system may be pathologically impaired in diverse ways. Thus, a chronic reduction in
renal blood flow (e.g. as a result of heart failure and the congestion of blood in the venous system
caused thereby) leads to a chronically excessive release of aldosterone. In turn this is followed by
25 an expansion of the blood volume and thereby increases the weakness of the heart through an
excessive supply of volume to the heart. Congestion of blood in the lungs with shortness of breath
and formation of edema in the extremities, and ascites and pleural effusions may be the result; the
renal blood flow falls further. In addition, the excessive aldosterone effect leads to a reduction in
the potassium concentration in the blood and in the extracellular fluid. In heart muscles which have
30  been previously damaged otherwise, cardiac arrhythmias with a fatal outcome may be induced if
there is a deviation below a critical minimum level. This is likely to be one of the main causes of

the sudden cardiac death which frequently occurs in patients with heart failure.

In addition, aldosterone is also thought to be responsible for a number of the myocardial

remodeling processes typically to be observed in heart failure. Thus, hyperaldosteronism is a
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the number or mass thereof is increased through hyperplas1a or proliferation. Adenomas or diffuse

hyperplasias of the adrenal cortex are the commonest cause of the primary hyperaldosteronism

referred to as Conn’s syndrome, the leading symptoms of which are hypertension and hypokalemic

alkalosis. The priority here too, besides surgical removal of the diseased tissue, is medical therapy

with aldosterone antagonists [H.A. Kiihn and J. Schirmeister (Editors), /nnere Medizin, 4th
25 edition, Springer Verlag, Berlin, 1982].

Another pathological state associated typically with an elevation of the plasma aldosterone
concentration is advanced cirrhosis of the liver. The cause of the aldosterone elevation in this case
is mainly the restricted aldosterone breakdown resulting from the impairment of liver function.
Volume overload, edema and hypokalemia are the typical consequences, which can be successfully

30 alleviated in clinical practice by aldosterone antagonists.

The effects of aldosterone are mediated by the mineralocorticoid receptor which has an
intracellular location in the target cells. The aldosterone antagonists available to date have, like
aldosterone itself, a basic steroid structure. The utility of such steroidal antagonists is limited by

their interactions with the receptors of other steroid hormones, which in some cases lead to
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compounds having a 4-aryl-1,4-dihydropyridine core structure as aldosterone receptor antagonists.

20  The present invention relates to compounds of the general formula (I)

in which
D is N or C-R*, in which
R* is hydrogen, fluorine, trifluoromethyl or (C,-C,)-alkyl,

25 Ar is a group of the formula
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formula (1) Rz G:@r ~ | NRHD in which Bis C R4,
in which R4 is hydrogen, fluorine, trifluoronethyl or (CL-C4)-alkyl, 25 Ar

is a group of the formula W2008/ 104306 -4- PCT/ EP2008/ 001257 O Rg Rs \
R6\'\ R RIORG R7) or HCO/ (/ / Rs 3 in which * is the |inkage point,
R5 i s hydrogen, fluorine, chlorine, cyano, nitro, trifluoronethyl or

(C -CA4)-al kyl, BRES s hydrogen or fluorine, R7 is hal ogen, (G -C4)-al kyl,
trifluoromethyl, (O -C4)-alkoxy or trifluoromethoxy, R8 is cyano or nitro,
RO i s hydrogen, hal oginhe l{nkhgeGéint,al kyl , (O -C4)-al koxy, (O -C4)-alkylthio or
di-(d -

R’ is hydrogen, fluorine, chlorine, cyano, nitro, trifluoromethyl or (C,-C4)-alkyl,
5 R® is hydrogen or fluorine,

R’ is halogen, (C;-Cy)-alkyl, trifluoromethyl, (C,;-C,)-alkoxy or trifluoromethoxy,

R® is cyano or nitro,

R’ is hydrogen, halogen, (C;-Cy)-alkyl, (C,-C,)-alkoxy, (C;-C,)-alkylthio or di-(C;-
C,)-alkylamino, it being possible for the alkyl group in said (C;-C4)-alkyl, (C,-C,)-
10 alkoxy and (C,-C,)-alkylthio radicals in each case to be substituted up to three

times by fluorine,
or
phenyl, which may be substituted by halogen, (C,-C,)-alkyl or trifluocromethyl,

R" is hydrogen, halogen or (C,-C,)-alkyl,

15 E is CH, C-R or N,
and
n is the number 0, 1 or 2,

it being possible in the case where the substituent R7 occurs more than once for its

meanings to be identical or different,
20 R is (C;-C4)-alkyl which may be substituted up to three times by fluorine,

R? is (C,-Cg)-alkyl which may be substituted by (C;-C;)-cycloalkyl or up to three times by

fluorine, or is a group of the formula -SO,-R"" in which
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formulae mentioned hereinafter, and the salts, solvates and solvates of the salts thereof, and the
compounds which are encompassed by formula (I) and are mentioned hereinafter as exemplary
embodiments, and the salts, solvates and solvates of the salts thereof, insofar as the compounds
encompassed by formula (I) and mentioned hereinafter are not already salts, solvates and solvates

15  of the salts.

The compounds of the invention may, depending on their structure, exist in stereoisomeric forms
(enantiomers, diastereomers). The present invention therefore relates to the enantiomers or
diastereomers and respective mixtures thereof. The stereoisomerically pure constituents can be

isolated in a known manner from such mixtures of enantiomers and/or diastereomers.

20 If the compounds of the invention may occur in tautomeric forms, the present invention

encompasses all tautomeric forms.

Salts which are preferred for the purposes of the present invention are physiologically acceptable
salts of the compounds of the invention. Also encompassed are salts which are themselves
unsuitable for pharmaceutical uses but can be used for example for isolating or purifying the

25  compounds of the invention.

Physiologically acceptable salts of the compounds of the invention include acid addition salts of
mineral acids, carboxylic acids and sulfonic acids, e.g. salts of hydrochloric acid, hydrobromic
acid, sulfuric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid, toluenesulfonic
acid, benzenesulfonic acid, naphthalenedisulfonic acid, acetic acid, trifluoroacetic acid, propionic

30  acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid and benzoic acid.
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(C;-Ce)-Alkyl and (C,-C,)-alkyl represent in the context of the invention a straight-chain or

branched alkyl radical having respectively 1 to 6 and 1 to 4 carbon atoms. A straight-chain or

20  branched alkyl radical having 1 to 4 carbon atoms is preferred. Mention may be made by way of
example and preferably of: methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, tert-
butyl, 1-ethylpropyl, n-pentyl, iso-pentyl and n-hexyl.

(C;-C;)-Cycloalkyl represents in the context of the invention a saturated monocyclic cycloalkyl

group having 3 to 7 carbon atoms. Preference is given to a cycloalkyl radical having 3 to 6 carbon
25  atoms. Mention may be made by way of example and preferably of: cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl.

(C,-Cy)-Alkoxy represents in the context of the invention a straight-chain or branched alkoxy
radical having 1 to 4 carbon atoms. Mention may be made by way of example and preferably of:

methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy and tert-butoxy.

30 (C;-Cy-Alkylthio represents in the context of the invention a straight-chain or branched alkylthio
radical having 1 to 4 carbon atoms. Mention may be made by way of example and preferably of:

methylthio, ethylthio, n-propylthio, isopropylthio, n-butylthio and tert-butylthio.
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resi dence pﬁh@q@m@@%@femﬁieawdan%wﬂﬂgﬂoqf RN BRInCf FPuP Eylr&%| e
by netabol i gghifal BY difRtens ktddight-Lhid BE baAMA 6lkyPkulshRieRE a8 bf WAKRMakON totNe
substituents have the foll ow ng neaning, unléss specified otherw se:

C1- CFI - Al ky Farbgndateras Meption may be made b &gy of pxaniple andrirefkuablyfoft M&-dimetdlipmin, a
strai ght - chgiang: NCAR! aj;| i cal; i RO, 1L Vel g 1
to 4 carbo nwé\?%l%yla Eng,t r]g?g%@ﬁg}y%ﬂgéo’ %’Q %&%mgﬁ’gﬁ% ?Ja% fi%sé)%)fbﬁg\a}?lﬁlg 1

t o 4 car honNasapnepyl-¥-nmrerydamiaeg) N-ivbuty i-Bmethylamtie and detetsyputyb)y-modthydamainpl e and
preferably of: methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl,
sec-butyl, tert: hutyl - et hyl pr opyl -pent yl i so-pentyl and.n-hexyl

(oo )Y ororo ittt paafedy 1R in e BETES or el GR A af R 2Pl
nonocycl i ¢ ¢heakr@adniayik) hayingfporltannggords wWhicl campriesonatod meo rillf &bt Gomehé rigé ven

to a cycl oa | radjcal. havi 3 to 6 carbo 25 at ons. tion e de
by vy of  eRalEBRN s dnksl § ToR s aarapMpgen ey BF etk i v o ENBRERY |
cycl ohexyl @fé@br&b}lﬁ'o@hﬂﬂyl)ﬂpyrrblg,-t@&nﬂﬂ Kk%oly1E AMRREINIS thilzoly)€ ok EXkoxakolyine
i nvention a straight-chain or branc e_g al koxy radical having 1 to 4 carbon
atoms. NBnt isethiazalyl, peridvh peripidinghpyadazaybangdpsragnr. pr ef erably of :  net hoxy,
et hoxy, n-propoxy, isopropoxy, n-butoxy and tert-butoxy. 30 C--C -A] Ithio
represents ifobbein€Ciits Gt the @bntd P 8f thd U Ao Mubri! bl 56 An@lodfAk ANGHRE or
alkylthio radical having 1 to 4 carbon atons. Mention may be nmade by way of
exanpl e andchlpefearapieferred.: net hyl thi o, ethylthio, n-propylthio,

i sopropylthio, n-butylthio and tert-butylthio. W2008/ 104306 -7-

P CT/ EP.ZOOS/ Qigr}@lgaﬁs in[ﬂle' éogp' &d)s 'ofqhgyrlvgm%%rer s%ggt%tﬁgc{]h‘%r% caﬁ%af&%h@s%i&ﬁéﬁfonh B?

i nvention an am no group Ravi ng two | éntical of ditterent strai ght-chain
or br anched nakkiyhess utlessispecefiddothepwisd Inthewlontekr df alhveeprdsettanventiom rabl aadicel sowisich

Mention nay be made . by way, of ex e. and preferably of: N N-di nethyl am no,
NN df orlRy! SFCR gy BR b e s AP eReB PR SRt P o or et
N, N- di i sopr ayli@lrbndifferebt bitBeRTsAp plefdted- RibSticA By dhe substituent is very particularly

N-n-butyl - N-net hyl ami no and N-tert-butyl-N nethyl am no.
preferred.

Preference is given in the context of the present invention to compounds of the formula (I) in
which

20 D is C-R*in which

R’ is hydrogen, methyl or trifluoromethyl,

Ar is a group of the formula
R’ R®
or
H,C” o R’
* *
in which
25 * is the linkage point,

R’ is hydrogen, fluorine, chlorine or cyano,



5-,0r 6-nenbered heteroaryl represents in the context of the invention an
aromati c he (heteroaromatic) haying 5 or 6 ring a i

conpri ses o@%r%@é\%o?i ng atoms fromthe '?e'ri es N, 0 and/ 0%82%6?2@68?@1%7%%
via a ring carbopn,atom Mention may be nade by way of exanple and

preferably of. fBryl, SSRIPEEYPIO t hi enyl, pyrazolyi, inidazolyl, thiazolyl,
oxazol yl, isoxazolyl, 10 isothiazolyl, pyridyl, pyrimdinyl, pyridazinyl
and pyrazinyl. Hglggen includes in the context of the invention fluorine,
chlorine, bromne and iodine. Fluorine or chlorine are preferred. If
radicals in the cpnpounds of the invention are substituted, the radicals may

be substituted oRe or s chigrige.torqppige, ((nfawdkyl falyororacthydt GeCokadloxyy thiflpgrameth-

context of the presen, ven)hRPmidb rinasthaahsmthi ch 15 occur more than
once have a mutual |y i ndependent meani ng. Substitution by one, two or three

identical or different substituents is preferred. Substitution by one
substituént Ri s vismetiyder influoramethyl, pref erred. Preference is given in the
context of the present invention to conpounds of the fornmula (1) in which

20 Dis G Rp2in SR AR Sr ih Lar t ., Ar is a
group of thg for%l a 8%@’%1!1%2(5&&%8%%“%&0%&%gr@v%ﬁg?@ﬂ * is the
| i nkage point, R5 is hydrogen, fluorine, chlorine or cyano, W?2008/ 104306 -
8 - PCT/ EP2008/ 081'257is (R8Ci)=lkyy ertaifloeromethylo, and R9 is chl orine, bronine,
(G-A)-alkyl, trifluoromethyl, (C -C4)-al koxy, trifluorometh-

and

R® is hydrogen, methyl or trifluoromethyl,

10  and the salts, solvates and solvates of the salts thereof.

Particular preference is given in the context of the present invention to compounds of the formula

(I) in which
D is C-R* in which
R* is hydrogen or methyl,

15  Ar is a group of the formula

0 CN
or
9
H,C 0] R
* *

in which

* is the linkage point

20 and

R’ is ethyl, methoxy or trifluoromethoxy,



oxy, (G -C4)-alkylthio or trifluoromethylthio, 5 Rl is methyl or
trifluoronme he (C-C4)-alkyl, trifluoronmethyl or a

. formul a -SOngg/?%:;\kf)\ﬁi ch R is (C-C&4) -'g)l'kyl or trifl uorogng?}k?%lz,%gééndﬁﬂl?s

i s hydrogen,,nmethyl or trifluor thyl, 10 and the salts, solvates and

sol vates of Xt he ?é?ef}yl?%té‘ﬂggf".netggsti cular preference is given in the context
of the present invention to conpounds of the formula (1) in which Dis GR4
in which RARFs hysdreageRigr, neégiybrisoptdpyr is a group of the fornula O CN or
H3C 0O RO * in which * is the linkage point 20 and RO is ethyl, methoxy or
trifluoronethoxy, W?2008/ 104306 -9- PCT/EP2008/001257 R1 is nethyl or
triquororref"Pﬂ/I, R2 is nethyl, ethyl, n-propyl or isopropyl and R3 is
hydrogen or nethyl, 5 and the salts, solvates and solvates of the salts
thereof. VeRry paisthyglebaforiegiy€r ence is given to conpounds of the formula (1)
having the follow ng structures:

5 and the salts, solvates and solvates of the salts thereof.

Very particular preference is given to compounds of the formula (I) having the following

structures:

and

and the salts, solvates and solvates of the salts thereof.

In particular preference is given here to enantiomeric compounds having the following structures:



CN CN H3C'O H3C'O 11 O\CH3 0 O--CH3 H2N I I NH2NI1T I N H3C H H3C H CH3
CN H3C-0 O /1@4?6'6 HZN N H3C N CH3 ang, the salts, sol va})gn?/ﬁggo !IYSaZt es
of the salts ereof. In particular preference is given here 10 énantioneric
conpounds having the follawng structures: \W2008/ 10430§N- 10-

PCT/ EP2008/ 001257 CN CN K3C~0 H3C, 0 O OCCH3 0 = O H2ZN I N H2ZN tN H3C
NHCHHOCNCN H3O~ 0 Cll OOQCCH3 0 CCH3 H2N | HZN I I N H3C N CH3

HSC N CH3 HH CN CN @ C-0

HCs

@)

wI

O
secnagifigl

O

@)

wI

H.C~ N
¥ H

CN

o : 07 “cH,

CN

O
s
O
2

and

and the salts, solvates and solvates of the salts thereof.

The definitions of radicals indicated specifically in the respective combinations or preferred
combinations of radicals are replaced as desired irrespective of the particular combinations

indicated for the radicals also by definitions of radicals of other combinations.

5 Combinations of two or more of the abovementioned preferred ranges are very particularly

preferred.



OCH3 O=0CCH3 H2NI1 I\ Nand H2ZN 1 | NH 3 C N H3C N CH3 CH3 and the
salts, sol vg}&aggrp&ﬁg)l vates of the salts, thereof. The def! 9&5‘)]3%9(?08%0 257
icated spe

radicals in cifically in the r'e]slp'ecti ve conbi nations of preferred
conbi nati on radicals are repl aced e}s desired irrespective of the

of (
particul ar CoBveERieR digher releirt 9t 2 AroeeT fomRrepasige dhn compoundsiny theomvention 9f heos

radi cal s of fophie (1), cRsREErll A tBat a2ofaPoiHdREA tHe P8RS (1wo or nore of the
abovenenti oned preferred ranges are very particularly preferred.

W2008/ 104306 - 11 - PCT/ EP2008/ 001257 The invention further relates to a
process for preparing the conpounds of Ahe invention of the fornula (r,
characterized in that a conpound of ty\forrmla (rr)y Ar QAH (I1), in which
Ar has the neaning indicated above, 8“1 s Heac(®g] in an inert solvent, where
appropriate in the presence of an acid, an acid/base conbination and/or a
dehydrating agent, with a conpound of the fornmula (I111) T.., ORL (IlIl), jJ
i n whi ch R inhelicH Aehasegmeating dicart asbvapove, and T is allyl or 2-cyanoethyl,
10 to give a conpound of the formula (IV) OAr TAO/ R~ O (l1V), in which
Ar, T ang R _each, have the ani ngs i ndi cat ed. a?love, the latter is then

condensed i B BACYh&T 0BT SRV PRCE IBHBEANANOHS (ATESRSr pupth apigh an acid/base

combination and/or a dehydrating agent, with a compound of the formula (III)
O 0]
T\O/U\/U\R1 ),
in which R' has the meaning indicated above, and
T is allyl or 2-cyanoethyl,

10  to give a compound of the formula (IV)

in which Ar, T and R' each have the meanings indicated above,

the latter is then condensed in an inert solvent with a compound of the formula (V)

o)

15  in which D and R* have the meanings indicated above,

to give a compound of the formula (VI)



O .NHH2N D R3 (V), 15 in which D and R3 have the meani ngs i ndi cat ed above

to give a c the formula (VI) W2008/ 104306 - 12-
OAr OO WH%&WE’? R(VlI), inwhich A7 D, T, Rl and ea(?%&%z@gg

meani ngs indi cated above, then the conpounds of the fornula (VI) are

al kylated in an inert solvent, ¢ iate in the presence of a base,
with a conpound of the formrI'Q (M i al kyl oxoni um salt of the
formula 5 (VIIl) R12A /R12A ® NH2A (VIT) (M11) in which R12
is (Cl-C6)-al kyl which may be substi by C3-C7) - cycloal kyl or up to
three times by fluorine, 10 R12A/%4 Bhyl is a | eaving group
such as, for exanple, hal ogen, nesyl atH, tosyl a flate, and Y is a
non- nucl eophi l i ¢ ani on such as, for exanple, tetrafl uoroborate, or in the
presence of an acid with a trialkyl orthoformate of the formula (1 X) O R12A
H O R12A in which Ar, D, T, R' and R? each have the meanings indicated above,

then the compounds of the formula (VI) are alkylated in an inert solvent, where appropriate in the

presence of a base, with a compound of the formula (VII) or a trialkyloxonium salt of the formula

5 (VI
R1 2/_\\ . R1 2A
R'Z—X Q -
IIQ12A
(V) (VI
in which

R?  is (C,-Ce)-alkyl which may be substituted by (Cs-C,)-cycloalkyl or up to three times by

fluorine,

10 R™ s methyl or ethyl,

X is a leaving group such as, for example, halogen, mesylate, tosylate or triflate,
and
Y is a non-nucleophilic anion such as, for example, tetrafluoroborate,

or in the presence of an acid with a trialkyl orthoformate of the formula (IX)

O_R12A
H—éo—R12A
5 oO— R1 2A (IX),

in which R'** has the meaning indicated above,

to give compounds of the formula (X-A)



15. 08124 (1 X), in which R12A has the neaning indicated above, to give
conpounds o Ll a (X-A) W2008/ 104306 - 13- PCT/ EP200 1z, O
CRTRPME g dofe B (X-A), in which r}(r)', D T, R, R3 et T
the meani ngs indicated above, or the conpounds, of the formula (VI) are
reacted in an inert solvent in the presence Bf" a base with a conpound of
the formula (XI) 00 C F\"~S\(XI)05i Fwhi'¢h R1 1 has the neaning indicated
above, to give conpounds off_t hellf or -B) 00 OAfr R T RHDR3
(X-B), in which Ar, D, T, RYO N have the meani ngs i ndicated
above, 10 then the ester group T in npeunds of the formula (X-A) or
(X-B) is elimnated by nethods 3gi veél:)\(s carboxylic acids of
the formula (XIl) RZ OAr OHOJL I Y NN:] HD' -R3UXI1),

in which Ar, D, T, R', R* and R'? each have the meanings indicated above,

or the compounds of the formula (VI) are reacted in an inert solvent in the presence of a base with

a compound of the formula (XI)

AV

S
R1 1.7 \CI (XI),

in which R'! has the meaning indicated above,

to give compounds of the formula (X-B)

(X'B)a

in which Ar, D, T, R!, R and R!! each have the meanings indicated above,

10 then the ester group T in the compounds of the formula (X-A) or (X-B) is eliminated by methods

known per se to give the carboxylic acids of the formula (XII)

R
o A 0

HO | | NN
1 /)\ 3
R N D R (X1,

in which Ar, D, R', R? and R? each have the meanings indicated above,

then converted with 1,1'-carbonyldiimidazole into the imidazolides of the formula (XIII)



i n. which Ar, RZ and R3 each have the neani ngs indicated above, then

D, R,

converted wW \ rbonyl di i m dazole ipnto the i mdazolid mul a
- (X111) W20 ?é%ﬁ%%6€14- PCT/ EP2008/ 001257 R2 WAr N R hﬁ@J%§F@P§¥ﬁﬂﬁn

which Ar, Db R, R2 and R3 each have the nean%ggs i ndi cated above, and the
| atter are then reacted in an inert so]vent . -®here appropriate in the
presence of an auxiliary base, i to give the am des of the
formula (1), 5 and where appropri ounds of the fornmula (1) are
separated by net hods kn@mwé?TTMe WoNker into their enantioners
and/ or di astereoners, and/o nvertjed wi|th tlhe appropriate (i) solvents
and/or (ii) bases or acids iMTo g a . 3ts a?%éﬁr sol vates of the
salts thereof. The process sequence (HI) + (I1TI) - ( and (1V) + (V) -
(VI) can also be carried out in one stage as 3-conponent reaction (1) +
(rer)y + (V) - (M) without isolating the internediate (1V). 10 Process steps
(1) + (111 )nwhicd AiyD, Rh®&? ahdX® eac héve the nfeWhihgindiédtddabbve | 1 1) + (V) - (VI) are
generally carried out in an inert solvent in a tenperature range from +20C
to the boilin int of the splvent upder t nospheri ¢ pressure. .l nert
Sol vent s suPIHEF BUFr e R Bacit a8 dnes Vel WBSS R epTaie i isiPEssgise ! aaunitiary
met hanol ,  ebiygR@ith amrionPd 128 Mhe: anti&R R BB &MAMula (1); DUt anol or tert-butanol,
hal ohydr ocar bons such as di chl oronet hane, 15 tri chl or onet hane,

tetrachl oronet hane, trichl oroethane or 1, 2-dichl oroet hane, or other solvents
such as acefWhVhsrs pepronriaferthe gemrannds0f theiformula D ate sparptee Ph Fefhorh ki Rdbeane,
benzene, t OLEAEwork&hiB TRINEDHER M erd MG/ of UGt RbmEts AMUART cAEkddCwREhE appkDtiate
reactions are preferably carried out in dichloro- nethane, toluene, ethanol
or i sopr opafidsoleentstapdlor G bases prasidsaftp the seluatpse palts andonmbyates off thosyih thereof.
pressure. 20 Said reactions can where appropriate advantageously take pl ace

in the pres i f AN i e ﬁ?yb' i.on_.an r.0 .
dehydrati ng%g‘g grr(l)? és@ u%%g% ,chl} gr(ngx_e{r@eg{dwet ar_; m\(}%ns?& %gannﬁ?dce%u%é? one

sui t abl e ackdge ABeoapeientreadion (1T # (IfI) vV Pac@) witladt Jolatiy thenesuédian(iv).aci d
or p-toluenesul fonic acid; suitable bases are in particular piperidine or

pyridine [for the synthesis of
10" Process steps (II) + (II) — (IV) and (IV) + (V) — (VI) or (IT) + (IIT) + (V) — (VI) are generally

carried out in an inert solvent in a temperature range from +20°C to the boiling point of the solvent

under atmospheric pressure.

Inert solvents suitable for this purpose are for example alcohols such as methanol, ethanol,
n-propanol, isopropanol, n-butanol or tert-butanol, halohydrocarbons such as dichloromethane,
15  trichloromethane, tetrachloromethane, trichloroethane or 1,2-dichloroethane, or other solvents
such as acetonitrile, tetrahydrofuran, dioxane, 1,2-dimethoxyethane, hexane, benzene, toluene,
chlorobenzene, pyridine or glacial acetic acid. The reactions are preferably carried out in dichloro-
methane, toluene, ethanol or isopropanol at the respective reflux temperature under atmospheric

pressure.

20  Said reactions can where appropriate advantageously take place in the presence of an acid, of an
acid/base combination and/or of a dehydrating agent such as, for example, molecular sieves.
Examples of suitable acids are acetic acid, trifluoroacetic acid, methanesulfonic acid or
p-toluenesulfonic acid; suitable bases are in particular piperidine or pyridine [for the synthesis of
1,4-dihydropyridines, compare also D.M. Stout, A.I. Meyers, Chem. Rev. 1982, 82, 223-243; H.

25  Meier et al., Liebigs Ann. Chem. 1977, 1888; H. Meier et al., ibid. 1977, 1895; H. Meier et al.,
ibid. 1976, 1762; F. Bossert et al., Angew. Chem. 1981, 93, 755].

Inert solvents for process steps (VI) + (VII) = (X-A), (VD) + (VIII) - (X-A) and (VD) + (XI) —

(X-B) are for example ethers such as diethyl ether, methyl ferz-butyl ether, dioxane, tetrahydro-



1, 4-di hydropyri di nes, conpare also DDM Stout, A I. Myers, Chem Rev. 1982,
82 223- 243 er et al., Liebigs n. Chem 1977, 1 i et
al ., ibid. %5?9087771’%%@6 e et o e 1eve, 1ver Eéﬁgggkéoe’g?@l%

al ., Angew. _Che 981, 93, 755] nert sqol vents for process steps

(VI 1) > ( Xfulgen niyml)dlq;etbx}l qt}}e} or glethxleps glyre detwtslyl _ptl‘(es(l })ydrogarb((gg SBﬁh %srtéc;ngqﬂs
exanmpl e et hghgn§UsNedsS Kix&leNYVéycRhO@he dfegé}ydlelﬁ"r?rﬁa'cﬁbﬁs}”haﬁih?&Bearﬂin@xﬁl@ﬁ as
tetrahydro W2008/ 104306 - 15- "PCT/ EP2 008/ 00 1 furan, glycol dinethyl
et her or di échgroastagg yertfﬂﬂommﬁéhaﬁyl tetrasklpromis (hancy ¢ A2tskishloraqiaane.a drichioroethase,

t ol uene, Xyieﬁ%’lor&?ﬁﬁgetmﬁlXR)IefBPﬁff@r&ﬁlo%be%M o} @Mmo{d’l@e‘ﬁg ' &n&her solvents such as

hal ohydr ocar bons such or onet hane, trichl oronethane,

t et r achl dr oNE-tiamethylfarmamatiec {DMOetdiaetbyl tsnifaxideo (BMSEBNEV,N" dlatetlatphﬂmfe@str«tmne

tSI‘ :\ICR:_ gr ?rgt ﬂ%l}d?lgﬁ n%%@&gfp(%@@gg WPP,E?)'F 1net OrI éj ep gi’trelblvgd)s Kewiz lp\ésesrl)tles t& lillgeh as
N, N - di met hylixpurepyfl seidesolvests. RréRfehde, is givafetohyé @sprdfmdtﬂahlyzﬁﬁ@fu(aNMP)iunemylfbdmmﬁﬁd@r
acetonitrile. It is |jkew se possible to use mxtures of said solven

Preference IPPgfiesetin Ot héeVise GF-Ab &f Aishiprmstiapain rspeess fit () T 6Y R éPé-Ah n

process SteQndo\f‘;p}nd'ine(M'pk&cesstteﬁaz;vﬁlh (x@ —qixcH) or onet hane in process step (V)
+ (MIIl1) - (X-A); and of pyridine in process step (M) + (XI) -> (X-B). 10
Process variant (VI) + (I1X) (X-A) is preferably carried out with a large

excess &0 oPtoaest ganmnt (Vg dt(E¥) ﬁrK?ﬁA)TBtmmrfaUmmdieuwltm tangeLexcenel df orittofiorolic a

further sol V‘?er in dlme{ ﬁgnna,muiegoa lﬁlf)l?tcafiglflon ofC a fu%ﬁ r soll\J/eIIt us:tr%ﬁ%%%ggmc aggﬁ, élﬁﬁrg Vv

are advant ageous as hfyeaC'l ar e
et al., RussulfuGbestid Bdr. e;éh?np(elir)e a(ﬁlﬁﬁtﬁgeﬁ%hs (ré&ﬂ&) ]cataE&SBﬁmﬁ&tbtfableﬁarﬁlﬂé LL

process ste VI) VLI (% | ar al kali netal or
al kal i ne eaBP‘I(‘Ibanfge‘r?ét Q’I‘b)sc%ﬁloﬁéﬁigﬁéte?@ fgpﬁﬁum sodi um pot assi um
cal cium or cesium carbonate, alkali netal hydr| des such as sodi um or

pot assi um hydiek d@iab TordRscesiiedd @9 4 (VDY K-S Qe iHFh@tulROlBSThddTor alkaline earth
bis(trinmethylsilyl)am de or |ithiumdiisopropylamde, organonetallic

corrpound§ sm?nl aaybangtey Isuch) gstlithium sndiysh aeiassiym.talgim of C@lugecq@wgﬁshdkféh@et@bs es
such as, P t [

corpare’ R UFHBIRE: e ieghingth Bl migide | RAETE e 1RAACRGBAE R BRI

1167 (1987) bistrimpthgsihydakade . litBewbdishprogienide, Beganomaw,lhc malfioqnﬂ%\lc)h] as 1edi um

hydri de or, he pho ene base P4-t-Bu s prefera es I tabl e
for pr ocess 1um 0 Pﬁeg%ly 11%1)or gse 3{10 hazene blasre]:E B%S{’htast for bx 301 IP?%%u orsle-t B
al kal i ne ea[stoh:alled "Schwesinger bases", compare R Schwesmger H. Schlemper, Angew. Chem. Int. Ed.

20  Engl 26, 1167 (1987); T. Pietzonka, D. Seebach, Chem. Ber. 124, 1837 (1991)]. Sodium hydride

or the phosphazene base P4-t-Bu is preferably used.

Bases suitable for process step (VI) + (XI) —» (X-B) are in particular alkali metal or alkaline earth
metal carbonates such as lithium, sodium, potassium, calcium or cesium carbonate, alkali metal
hydrides such as sodium or potassium hydride, organometallic compounds such as butyllithium or
25  phenyllithium, or organic amines such as triethylamine, N-methylmorpholine, N-methylpiperidine,
N, N-diisopropylethylamine, pyridine, 1,5-diazabicyclo{4.3.0]non-5-ene (DBN), 1,8-diazabicyclo-
[5.4.0Jundec-7-ene (DBU) or 1,4-diazabicyclo[2.2.2]octane (DABCO®). Pyridine is preferably

used and simultaneously also serves as solvent.
Process step (VI) + (VIII) - (X-A) is generally carried out without addition of a base.

30  The reactions (VI) + (VII) — (X-A), (VD) + (VIII) = (X-A) and (V]) + (XI) = (X-B) generally
take place in a temperature range from -20°C to +100°C, preferably at 0°C to +60°C; process
variant (VI) + (IX) — (X-A) is ordinarily carried out in a temperature range from +100°C to
+150°C. The reactions can be carried out under atmospheric, elevated or reduced pressure (e.g.

from 0.5 to 5 bar); they are generally carried out under atmospheric pressure.



met al carbonates such as lithium sodium potassium calciumor cesium

car bonat e, i | hydrides such as, sodi um or potassi I

or ganonet al W@h%%g‘éb%ds such as butyl | itHumor 25 phenyl | P&%ﬁé&g@m”
organi ¢ am nes_such as triethylam ne, N-nmethyl norpholine

N- et hy! pi pElmipten of the 3Uydipy Zeysnegshyl estyinmcess stapy(XrA) 9feX-B) — (XI) takes place

1, 5-di azab' gﬂ(ﬁ[n m@th&isr?:gglorﬁar?rﬁ? tl(e[?ﬁé\ll)amrel ’Irgfhg' Q%a&'tﬁeyft: oc[tﬁyl%stgll, H€Q§EB€s§ene

(DBU) or azabi cycl o] 2. 27 2] oct ane Ine s prefera
used and S| mlullttoarrefovs hijraly metal slefdmesie asychse$ vfemexanml@cseélsmsorepotéwiu)n hydradidel )

cacti ons (VIGIOR g gref i sptyRhfor i Wb ) Wl ndkiP pagis Qg o

(X-B) geﬁerarhﬂetymlsb]alee iHracesdlvend duelrpasy; afour ecan@regetefrﬁlg'ﬂioﬁﬁﬁ}{; dxant00L, 1,2-
preferably +6QC, process var VI) + (I X

G i1y Smelostets, oha Bmbane ae B gL e I becmest (4 gbik esprdhe
reactions cannlhaaldﬁar rpr&&aayt Reker FAJEDSRIAAY | Ghe €l g¥at @fl owikBgszed dfagssur e

(e.g. fromO0.5 to ar); they are %@gerally carried out under atnospheric
pressure. MQE(UE’P&IO’@GB?hmEBhOW)EF@? plodn 257 veatsraicakalipestic opcif heigpEy pt or
2- cyanoet hylenGshRifesi fonP 3085 H $1fo@1ft ﬁc%slnﬁare%r e(xzﬁnﬁi)e Mékel(e%lﬂﬂ YaKGSdrBh REE 460Y
known net hods customary in the literature. the case of the 2-cyanoethyl
ester, ah agliBal8! (6Pt i on of an al kal i rret aI hydr oxi de such as, for

exanpl e, sodi um or pot assi um hydroxide solution is preferably errpl oyed for
thi s purpos ner al | rr sin cible
i nert cosol \%?{li’pqes Of?ne% nts éungﬁ X ré’ roczésestsr ﬁk(ﬁ? {#Igﬁare L%S?é‘rl]cgwgp le%yg%t

di met hoxyet hene] tdmblﬁyltﬂlm,e ﬂﬁﬂxatree te‘tahgiroﬁlfaﬁng%lt AmedhPCethb of ditiyRae ghfcol he

allyl ester atl on ref t ake | ac t he aid. of

W ki nson s et g8t TR RiER PP u FOHOLARr By B BT e o dugror e,
wat er/ al COh&M@?&Eﬂaﬁe Q&ﬂa@hl@ﬂo&hﬁfeeclﬁérobén%ﬂé%lf ghibfoRuché, Qi?bthéQQI\Ieﬁts a0 N N-
[ conpare for exa? e Mose Tetrahedron Lett. 10 3179-3181

J.D.,
(2005) ] .15 Exdfnsthyio maml%@Mg)@ dyresthsd sulfoxiden{DMEQ) AN d&@stéylsltoeqder(e)qep)(DMP(% 1)
are ethers suGOnAS, 1@&1@%@]\@* h%etone %Etla)ﬁ'trllt: ot Et‘h?luéc)é ateeithgﬁlkeﬂbé)ﬁ((ﬁagl’e to use
t et rahydr of uran,” gl ycol di net et her di et hyl ene gl yco di nmet hyl et her,
hal ohydr ocamtserss of shidasolvgits. h"lfeirabmifmm dlmqthﬁﬂqhmdeephathel, acetate is preferably
1, 2-di chl or h or 0 zene or
chi or of ol ue P oG Bysieiet 8RN EAPAEREred & (PP B ARl I e B2 PREET IR,
di met hyl sul f oxi de (DIVISO), N, N' - di met hyl propyl eneurea (DWU),

Inert solvents suitable for process step (XIII) — (I) are for example alcohols such as methanol,

20  ethanol, n-propanol, isopropanol, n-butanol or tert-butanol, ethers such as diethyl ether, methyl
tert-butyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl
ether, or other solvents such as N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO),
N, N'-dimethylpropyleneurea (DMPU), N-methylpyrrolidone (NMP), acetonitrile or else water. It is
likewise possible to use mixtures of these solvents. Tetrahydrofuran or dimethylformamide is

25  preferably employed.

Suitable as source of ammonia for this reaction are solutions of gaseous ammonia in one of the
abovementioned solvents, especially in water. The reaction can where appropriate advantageously
be carried out in the presence of a tertiary amine as auxiliary base, such as, for example, triethyl-
amine, N-methylmorpholine, N-methylpiperidine, N,N-diisopropylethylamine or 4-N,N-dimethyl-
30  aminopyridine. The reaction generally takes place in a temperature range from +20°C to +120°C,

preferably at +50°C to +100°C.

The compounds of the formula (II) are commercially available, known from the literature or can be
prepared in analogy to processes known from the literature (compare reaction schemes 1-7

hereinafter). The compounds of the formulae (III), (VII), (VIII), (IX) and (XI) are in many cases



N- et hyl pyrroli done (NMP), acetone, acetonitrile or ethyl acetate. It is

| i kewi se po¥WP¥194804se mi xtures of saill sol vents. TetrahYaTaiPapes01257

di met hyl f ormam de or ethyl acetate is preferably enployed. The reaction is
ordi narily canméredllypamailabie, knévempen alieliteratuengeat boprefar¢ObytAbthodslknewd fremltheent s
sui tabl e foE process step (XII'l1) -4 (1) are for exanple al cohols such as

nmet hanol , 58 fanol , Nh-propanol, isopropanol, n-butanol or tert-butanol,
et hers such as diethyl ether, nethyl tert-butyl ether, dioxane,

t et r ahydr of Uhaeompahiyds @if thdi fomiuiey/(V)atddescribed 6 thé Mgkamne oftandelobtine ihytaloggtder ,

or other solvents such as N,_N-di net hyl f ormam de ( ) i meth | f oxi de
(DVBO), N, RIOStH43e KH)1Pp RSBy rf@ngﬁfaélge_( e R ﬁéiq?% pyr g@rlﬁ,d&_ﬁ& Maepehiin
acetoni t§i | Geinelon S5SNAIIR5-11096 (1999)) DK OMENSLRL D DESK O W, Ohert. Woe34@B47
t hese sol vents. Tet rahydr ofuran or dinethylformam de is 25 preferably

enpl oyed. SUi%akISe Nggnowp G EHeidgtoergame/nfigterasyclt Gham. r12a41-94¢ PE)s diGitlvngs Eof
gaseous a L il the. | O € 3. i er.
The react! o oy D Bae 108 168 YERTE Al C0R: 3P, T LA ea PP e S Y Rt
presence of etali.&GhiemrSpcad®h@d943]-auxi l i ary base, such as, for exanple,
triethyl- am ne, N nethylnorpholine, N-nethylpiperidine,

N, N- di i sopr qpy! ] 4- i I 1 i.dine.. eact |
general ly tgklééj %%F%%gﬂ%rﬁ%gﬁ{o%%gr%%% G eg;itlrz%nogfg}(P ?%yﬁ]{}%%%a?dé&+%?g ;gorﬁeﬁs?{e%f '!élfr()é;bl y
at +50C100 phoHa thehege @fipieuinttsmediatesh@V), XA}, AXEB) or &I, edivheare tiehlsybjected
avail abl e, known fromthe literature or can be prepared in analogy to
processes kiIBRRIEY QS HaseAvRLIEaAToPY (compare reaction schenes 1-7

herei nafter). The conpounds of the forrmulae (1I11), (M1), (MI11), (IX) and
(XI') are i nPropanticAse the WbapOSddt 306 imitrtionPéah/ BPAlubitatéd 6 tHe Bflowing synthesis
commercially avail able, known fromthe literature or can be prepared by

met hods knoWfef¥H$mthe literature. The conpounds of the fornmula (V) are
described in the literature or can be obtained in analogy to processes
known from ghignleitt erature [conpare for exanple T. Searls, L.W MLaughlin,

5 Tetrahedron 55, 11985-11996 (1999); D. McNamara, P.D. Cook, J. Med. Chem
30, 340-347 (1987); S. Nesnow, C. Heidel berger, J. Heterocycl. (gem 12,
941-944 (1975); N.C. Hung, E. Bisagni, Synthesis 1984, 765-766;||Z. Foldi et
al., Chem Ber. 75d7), 755-763 (1942),oG W Kenner et al ,

388 (1943)].

a) b)
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c) d) e)
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CH3 CH3

0]
0] CH3



It . is possible where appropriate for separation of the enantioners and/or

di ast er eone 10 place at the stage of the interne
(X-A), (X Bmzﬁoﬂ%/iﬁﬁﬁ whi ch are then subjected separatel yg{:g}’:‘?z%d%o)lz”

subsequent reactions. Preparation of the conpounds of the ipventign can be
1 Tustr at e Bya1h Bropis. SRRy sHOMEL S3-- BURBINES DIderREna. TesNeR): O q by |

\ CH3 OH Oy pf oQHﬂe)thl@rc%}mddi&Hﬁ),dboldené, 1208¢, 16H; QiyTHBetyCoBiofi soflud CH3
15 H 0 W2008/ 104306 - 18 - PCT/ EP2008/ 001257 [a): allyl brom de, Bpt assi um

carbonat e, bydride,JdiFad@2iitn 1 @b de!- ozrnetdehtoromethangy-60%), 30 pBpE; dimethy! suifide].

bi s(benzonitrile)dichloropalladiumIl), toluene, 120C, 16 h; d): acetyl
chloride, sqdjhn hydride, THF, 10-25C, 16 h; e): 1. ozone, dichloronethane,
-60C, 30 mn; Z. dinethyl sulfide]. Schenme 2 I\ I\ /CH3 + HBCGP\ / -~ \ P
OH CH3 6~11 OH

0

0]
o) . a)
+ H,C—P — =P
OH -
CH, OH
CH,
(0] 0] NO,
b) c) d)
—_— R B
H,C 0 H,C 0]
CH, CH,

O NO, o N,
e)
—_—
H3C O H3C O

[a): n-butyllithium, THF, 60°C, 3 h; b): acetic anhydride, pyridine, reflux, 6 h; c): conc. H,SO,,
HNO,, 0°C, 1 h; d): N-bromosuccinimide, AIBN, tetrachloromethane, reflux; e): N-methyl-

morpholine N-oxide, acetonitrile, reflux].



CH3 NO2 Z OO0 HBCOH3C OCH3 CH3 O N2 ONO2 HBCO I~ F H3C O4 Br Br CHO
5[a): n- bu THF, 60C, 3 h; b):,pcetic anhydride

ref | ux, %2)0&/2%4%@3 rosos, HNe, G 1 ) N-bronosuc@?l%‘:[)rgnéd(gzqm%ﬂBN,
tetrachloro t hane, reflux; e): N-nethyl- nnrphollne N- oxi de, acetonitrile,
reflux]. 04306 -19- PCT/ EP2008/ 001257 Schene 3 O NOZ O NHZ O N a)

b) H3COH3CO/ H3C O CH3 CH3 CH3 ONNHC OH33 COBr Br CHO [a):
tin(ll) chloride d)hde@;e ethyl acetape, 7Q¢ b): 1. sodiumpnitidne,

sul furic acid, 0C]||1. 5 h? 2. _coppper (| e, sodlun1cyan de

wat er/ et hyl acetz 45 mhn; c): SYCCi npym de,
tetrachl oroneth X;_d N- et Ryl i ne N, oxi de, ile,
reflux]. Sche : \ 1/ ,Cﬁ%:- OO0z~ '

CHO

[a): tin(I) chloride dihydrate, ethyl acetate, 70°C; b): 1. sodium nitrite, sulfuric acid, 0°C, 1.5 h; 2.
coppper(l) cyanide, sodium cyanide, water/ethyl acetate, 0°C, 45 min; c): N-bromosuccinimide,

5  AIBN, tetrachloromethane, reflux; d): N-methylmorpholine N-oxide, acetonitrile, reflux].

Scheme 4
CN
CN
a) b)
O,CH3
O O340
OH O//l
CF,
CN
N
O,CH3 c)
o
H,C CH, [

[a): trifluoromethanesulfonic anhydride, pyridine, 0°C — RT, 30 min; b): fert-butyl acrylate,
bis(triphenylphosphine)dichloropalladium(Il), DMF, 120°C, 24 h; c): cat. osmium tetroxide, cat.
10  benzyltriethylammonium chloride, sodium periodate, THF/water, 20-25°C, 2 h].



OHo*? CF3 CNN OCH3c) I \/ OQCH3 H3CCH3 OH H3 COO]J[a):

tr'f|U0r0”EbRﬁﬁﬁ§?&ﬁBQ'C anhydri de, yrld# 0C - RT, 30 nb@ﬁ{?%?my%ﬂﬁ§7

- tert-butyl acry bi s(tri phenyl phosph e)dlchloropalladlu

120C, 24 h; c osmumtetroxide, cat. 10 benzyltriethyl ammoni um
chloride, s perlodate THE/ wat er, 20-25C, 2 h]. W2008/ 104306 - 20-
PCT/EP2008/001257 Scheme 5 r Br ON \ -~ 1 \ b) O,CF3 0,CF3 O ,CF3 OH OH
[a): n-butyllif hlun1 THE, -78C, thesy N-fornyl norpholine;cNp): zinc cyanide,

tetrakls(trlph'nyl- phosphi ne) pal | agi um(0), DMF, mcro e 250C/ 5 mn]. 5
Scheme 6 CN N a) b) CH3 HO )2 [a): N, N—dlne f ormam de di nmet hyl
acetal , DW, 180C;, b): odi u odat e, THé?water cheme 7 NN CN \
a) _ |\ \ b \ - _CF, — _CF,

' 07 H 0% H

[a): n-butyllithium, THF, -78°C, then N-formylmorpholine; b): zinc cyanide, tetrakis(triphenyl-
phosphine)palladium(0), DMF, microwave 250°C / 5 min].

5  Scheme 6

N(CH,),

[a): N,N-dimethylformamide dimethyl acetal, DMF, 140-180°C; b): sodium periodate, THF/water].

Scheme 7

CN N CN
CHy Br H o)

10  [a): N-bromosuccinimide, AIBN, tetrachloromethane, reflux; b): N-methylmorpholine N-oxide,

acetonitrile, 3A molecular sieves].



[/ CH3 Br HO 10 [a): N-bronosuccinimde, AIBN, tetrachl oronmethane, refl ux;
b): N-nethy ' N-oxi de, acetonit e, 3A nnlecular

v02008/ 104300 B0 RE, B e o150y CSchithi NH O ilr%?%dgf?m%”
HZN D R3 H a) R ORz OA OOAr~T\Oc) T\ON R'HDNHRBRHDR—B
IRz 1RZ Ar HOIl I j I i_ RNDRINRNDRS HH Rz OAr f) HzN I

Il \ NRNDR3 HJ[a): cat. piperidine/acetic acid, dichloronethane, reflux,
24 h; b): isopropanol, reflux, 12-72 h; o

0] Ar | )\
T 1 % 3
/AL o) R T = HN D R

[a): cat. piperidine/acetic acid, dichloromethane, reflux, 24 h; b): isopropanol, reflux, 12-72 h;
c): alkyl triflate or iodide, base, THF or DMF, RT; or trialkyloxonium tetrafluoroborate,

5  dichloromethane, RT; or trialkyl orthoformate, cat. sulfuric acid, 100-130°C; or R'"-SO,-Cl,
pyridine, RT; d): T = 2-cyanoethyl: aqueous NaOH, DME/water, RT; T = allyl: (PPh;);RhClI,
water/ethanol/acetic acid, 75°C; e): 1,1'-carbonyldiimidazole, ethyl acetate, RT, 12 h; f): aqueous
ammonia, DMF, 50-100°C, 0.5-12 h].

The compounds of the invention act as antagonists of the mineralocorticoid receptor and show a
10  valuable range of pharmacological effects which could not have been predicted. They are therefore

suitable for use as medicaments for the treatment and/or prophylaxis of diseases in humans and

animals.



c): alkyl triflate or iodide, base, THE or DMF, RT; or trial kyl oxonium
tetrafluoro dlchlororrethane RT, ., or trlal kyl orth ,

sul furic ac%ﬁégbmfaﬁc or SOZ CI py%% dine, RT;, d): T ?EE;E??Q@(/)O@?%
aqueous NaOH, DVE/ water, RT; . (PPh3) 3RhC1,  water/et hanol/acetl C
acid, 75C. &fe cqm@un%sa?fb@ﬁypml?ﬁ araz%lrtéble é?rhshF PagnRbylaxis angfpr treatment qf) various
aqueous  anEREHI&s akdMiiseaRlrelhd Condlticts 1esp&ially URQis6AER %lﬂqlsaré) f:hatrzn:?erl‘zéhv ﬁﬁ%ﬂ @n

act as antagonists of the mneral ocorticoid receptor and show a val uabl e
range of phat plgvasion i ¢l plagacaidosteygye c,cnn@omat@nr@tbymd@n@e@ﬂhppban@@@gstemy

are therefo f
pr ophyl axi s&%ﬂ‘c lglllé{slzélggééagw{e 25 “*én@ 1‘5‘3‘3' égﬁ?@?}g?@m %g%gﬁf%kﬁegio\gﬁ?%?ﬁﬂ{aﬁées.
PCT/ EP2008/ Bar@ies Whigh congyoubels ngetioried i arere nidiapathar epﬂmhr&abh}@eﬁah]pstem&ism

hyl i d/ t d d, di
PoonnY | o niRe et T80 @) B 'l T i) WBETES 8l L enal

e: evat i olndof;artlh@nal dfypraldbskasiian OassociisiC evithr af&'ﬂhﬁiis culf thy Rvethangealdddtetdidsm

pl asma al dost er.o cent i on tive to the plasma renin

concentrat i 6§§°°‘%}?de ayign g’g ct;"i‘fr%d 3965 t(Ff’? ek dvRaralfietasonisn Besactfeds Wiki el be
nmenti oned ahggpertbiligapat hi ¢ primary hyperal dosteroni sm hyperal dosteroni sm
associ ated wth adrenal hyperplasia, adrenal adenomas and/or adrenal

carci nomas, hyperal dost eroni sm associated with cirrhosis of the liver,

hyper al d8st &h®ArERAudssefdbe HVaHonREeRlIResufeble, deraypecof theie meghapist; of ytion, for the

hyperal dost Efo?ﬁ'}'lla%ﬁg H500d%eh 3hRAMc Wedih 1ne[§a§1@rﬂg btthr%ggé/(p Gidd? 'a§fng 3f su:l'lgenTé}?dlgcodEQlﬂu nds

of the invention are al so suitabl e, because o heir ani sm of action,
for the pr dpésylarexn partifulanpdtients wifedigfor ekeaipls from przet af elret follewing digorders: aufinyaings k

of dying of th he a articul ar jents. ..
suffering fgiygeieggnr%&ahy%?%%mgﬁgl ?ﬂetn %Ve ﬁ éeaIrtl %%lasnegw i g%wgfgorugf: © ﬁg %tlr\r'grh %/aﬂ %ﬁlare’
secondary hylmmpymstannhyphymrohemte\md kB@nic hdars &dlaee, vorbiary heart dimw; stable and

congestiye hear ure, . thera istant h rtensio and hronl c

eI O TR e R R SR A R

pectoris, neepefithl plimhyCARIBNBopdNiOC QicH iag)Ifor dxbmple! BRBadatlyhdb@él cardiomyopathies

cardi onyopat hies, congenital primry cardi onyopat hies such as, for exan})I e,
1

Br ugada synéﬂdBFﬁQ yawaqswaﬁafwlééﬂemma@@a o2l epfhypatricular yghydhmia,dretigat a

arterioscl efQpirge aﬁ‘&c‘kk BskroRd) GhibaMatdre %r@fov?s"cﬁl'&‘b/&'s”ﬁ}lié}s ﬂehﬁﬁ&?ﬁl%ﬂ& cﬁ’rﬂgc vhs’%ﬁf&?m c
attacks, stroke, inflammatory cardiovascul ar disorders, peripheral and
cardi ac vas @up@lprs peripheral blood flow disturbances, arterial occlusive diseases such as intermittent

20  claudication, asymptomatic left-ventricular dysfunction, myocarditis, hypertrophic alterations of
the heart, pulmonary hypertension, spasms of the coronary arteries and peripheral arteries,

thromboses, thromboembolic disorders, and vasculitis.

The compounds of the invention can additionally be used for the prophylaxis and/or treatment of
edema formation, such as, for example, pulmonary edema, renal edema or heart failure-related
25 edema, and of restenoses such as following thrombolysis therapies, percutaneous transluminal

angioplasties (PTA) and coronary angioplasties (PTCA), heart transplants and bypass operations.

The compounds of the invention are further suitable for use as potassium-sparing diuretic and for

electrolyte disturbances such as, for example, hypercalcemia, hypernatremia or hypokalemia.

The compounds of the invention are likewise suitable for the treatment of renal disorders such as
30  acute and chronic renal failure, hypertensive kidney disease, arteriosclerotic nephritis (chronic and
interstitial), nephrosclerosis, chronic renal failure and cystic renal disorders, for the prevention of
kidney damage which may be caused for example by immunosuppressants such as cyclosporin A

in association with organ transplants, and for renal cancer.



di sorders, gﬁrigheral bl ood fl ow di sturbances, arterial occlusive diseases
such as int AP EMB000 cl audi cation, asydptonmatic | eft-venPETERRRIS/001257
dysfunction, nyocarditis, hypertrophic alterations of the heart, pul nonary
hyper t ensi ofihe @pwewsls of the nvewmpnoamadditmnalbrbeespinyed foe thephephplaxia pidéoriteatment

t hr onboses, r hol i i sor.der sculi.tis. The ¢ unds of the

i nvention c%%ﬂgﬁgggggﬁgfp§d%%§§§% C%%F%F%%%%F%% ]féé?@pgﬁlr@gB@Foﬁ Nent of
edenma formation, such as, for exanple, pulnonary edema, renal edena or heart
fail ure-rel hedomphndsdefihe iavedtiaf canefirtherolse ssed Uoh thasprbgtylagis ang/or hreatrdead y&Si S

t her api es, percut aneous .transl um nal, angi.opl asti es (PTA d, coronar
bng! opl act | BErTARERT-an Sy STt PR abRieD iR Gpdith PR PGS ha of
conpounds Ofrotdifarinnventi on are further suitable for use as potassi um sparing

diuretic and for electrolyte disturbances such as, for exanple,

hyper cal cem_a, hyperpatrem a or hypokal em a. The conpounds of the |nvention
are |ikewi s&hseAmPIRRds of B IReRIqnazeelsRatitaR]s Tqr dhearonty axis qut/ar tesglapenbef dispedest yt e

and chroni cadseiabd btiek Wil a¥RRAILMSIY Hldsind M oSIr8RAS BoncBiittibh @ Gl PUdI
nephritis (chronic and interstitial), nephrosclerosis, chronic renal

fail ure andingiesseiin theggeaseniptiosraf glusocortinoids i tigshe (e of Big hedrt). Kxadipdsp vwaghaiey
whi ch may b t AR gmpy ' : . I Lin A
in associat?%%é%?tgdggbgﬁ%t}a sp éﬁ#é, a ngﬁ%ﬁggﬁa(ﬁhgﬁ%€¥§a9%%§b§%@@@§86
- 23- PCTp EP20@8ME)D ldfTocofinel towpowitid sssdfing beerprndugtion ofhgloaortidal s, iand pitditarsbe

enpl oyed for_ the prophyl axi s.and/.or tr nt of diabetes |1itus an

i abet to. senmeraamieeendofr SEilte, WCTR BRManeshino Mol HEib sad MR FHE

conpounds ohdreieehypesddsias ofith eanltihg Cudherg'sldegeassed for the prophyl axis and/ or

treatment of mcroal bumnuria, for exanple caused by diabetes nellitus or

hi gh bl ood essure, and of 5 protejnuria. The c unds .of the invention
2ol se sultbeaborits 3 e Teamira A Ay b et HR e Rogerglexts Ao teatiient
associ at ed ef étesity, vf thétatdlic byHar@@@d bNodshectivk sisdprapadaucocorti coi d
concentration or with a local increase in the concentration of

gl ucocorticoids in tissue (e.g. of the heart). Exanples which may be
menti ondd ar8° CAAPRH ofifher Bidiinben R hyted B EepPTaRRIEYsotpdey treatment of
gl ucocorti c@itintafes NiiftRaess 1QusUNESrOBRImpI AL RAGRL ! IspRAhEITORMgIM bddteria or
resul ting overproduction of glucocorticoids, and pituitar tunors which

aut onorous| ynypeteetade apnEPH iflammeatnsy diseidetst afopkeovtiostindngy) sugh dis tolysrthréisd lupas
adrenal hy pgfyﬁleﬁlﬁfo@lﬁ, ﬂ@rit- Hr ﬁo?ysa'ljtleltitlisr,] gerg‘yﬁnl'ygﬂtlis? sﬂéré&ﬁﬁ?and sarcoidosis.

The compounds of the invention can further be employed for the treatment of central nervous
20 disorders such as depressions, anxiety states and chronic pain, especially migraine, and for

neurodegenerative disorders such as Alzheimer's disease and Parkinson's syndrome.

The compounds of the invention are also suitable for the prophylaxis and/or treatment of vascular
damage, e.g. following procedures such as percutaneous transluminal coronary angioplasty
(PTCA), implantations of stents, coronary angioscopy, reocclusion or restenosis following bypass
25  operations, and for endothelial dysfunction, for Raynaud's disease, for thromboangiitis obliterans

(Buerger's syndrome) and for tinnitus syndrome.

The present invention further relates to the use of the compounds of the invention for the treatment

and/or prevention of disorders, especially of the aforementioned disorders.

The present invention further relates to the use of the compounds of the invention for the
30 manufacture of a medicament for the treatment and/or prevention of disorders, especially of the

aforementioned disorders.



The compounds of the invention can additionally be enployed for the
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stents, coronary angi oscopy, reocclusion or restenosis follow ng bypass 25

oper at i ons, camhdnations ashbjovaietfieatmply efd pefeiebly; f or Raynaud' s di sease, for
thronboangiitis obliterans (Buerger's syndrone) and for tinnitus syndrone.
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use of the co unds .of the inventiopn for t 30 uf.acture_ of a
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the aforenentioned disorders. W2008/ 104306 -24- PCT/ EP2008/ 001257 The

present i nventiugficd, epkbigly 166} ElREcs ShdahiaBELRQHd fridzide e tfuRALSENt and/ or
prevention of disorders, especially of the aforenentioned disorders, by
using an effective anmount of at |east one of the conpounds of the

i nvention. YThagashsving ds ayithromboticefEest ferexemple 13ad aiefradlie Hom | thsngrown of platelet
required. in GoARLAGLihRBIH bhaRkBhiand PGt irifbrlBEtiedsAGs The present
i nvention further #ﬁlat els t'o ?redif:lggr?gntos clgrrprins%lg at Ieg’st one of the
conpounds of the invention and one or nore further active ingredients,
especi allby #orctivhéngredientst wiheelt aleen dpidmetabeliemtfpoexampletané peeffeyatdyrnmi tomgdup of

di sorders. Sujtable active ingredient,s for . combinatipns.are by.way of

exanpl e and p%hé’f"é ] é%creglt:or agomsps, cﬁcﬂes?erol synglesw 1ncf1r{rt;q€ors such as by way 53 exa¥np?e and
preferably HMG-CoA reductase inhibitors or squalene synthesis inhibitors, of ACAT
inhibitors, CETP inhibitors, MTP inhibitors, PPAR-alpha, PPAR-gamma and/or PPAR-delta
agonists, cholesterol absorption inhibitors, lipase inhibitors, polymeric bile adsorbents, bile

20 acid reabsorption inhibitors and lipoprotein(a) antagonists;

e organic nitrates and NO donors such as, for example, sodium nitroprusside, nitroglycerin,

isosorbide mononitrate, isosorbide dinitrate, molsidomine or SIN-1,and inhaled NO;

e compounds having a positive inotropic effect, such as, for example, cardiac glycosides
(digoxin), beta-adrenergic and dopaminergic agonists such as isoproterenol, adrenaline,

25 noradrenaline, dopamine and dobutamine;

¢ compounds which inhibit the degradation of cyclic guanosine monophosphate (cGMP) and/or
cyclic adenosine monophosphate (cAMP), such as, for example, inhibitors of phospho-
diesterases (PDE) 1, 2, 3, 4 and/or 5, especially PDE 5 inhibitors such as sildenafil, vardenafil

and tadalafil, and PDE 3 inhibitors such as amrinone and milrinone;

30 e natriuretic peptides such as, for example, atrial natriuretic peptide (ANP, anaritide), B-type
natriuretic peptide or brain natriuretic peptide (BNP, nesiritide), C-type natriuretic peptide

(CNP) and urodilatin;
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i nhi bitors, pa}q%ga;@%%&)l | e adsorbents, bile 20 acid reabsorption inhibitors
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and |i popr ot ei dgoni sts; organic nitrates and NO donors such as, for
exanpl e, sodiumnitroprusside, nitroglycerin, isosorbide nononitrate,
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a positive inotropic effect, such as, for exanple, cardiac gl ycosides

(di goxin), be@ﬁﬂﬁﬁﬁenergic and dopam nergi ¢ agoni sts such as isoproterenol,
adrenal i ne, 25 noradrenaline, dopam ne and dobutam ne; conpounds which
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cyclic adenosi ne nonophosphate (CAWP), such as, “exanple, "I nhibitors of
phosphod0di esinbibiterssin pRDEYlarisorafenity imatingty, d¢ftsinitband edpténdh;ahd/or PDE 5 i nhi bitors
such as sildenafil, vardenafil and tadalafil, and PDE 3 inhibitors such as
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15 torsemide, bendroflumethiazide, chlorthiazide, hydrochlorthiazide, hydroflumethiazide,
methyclothiazide, polythiazide, trichlormethiazide, chlorthalidone, indapamide, metolazone,
quinethazone, acetazolamide, dichlorophenamide, methazolamide, glycerol, isosorbide, mannitol,

amiloride or triamterene.

Agents which lower blood pressure preferably mean compounds from the group of calcium
20  antagonists, angiotensin All antagonists, ACE inhibitors, endothelin antagonists, renin inhibitors,

alpha-receptor blockers, beta-receptor blockers, Rho kinase inhibitors, and diuretics.

In a preferred embodiment of the invention, the compounds of the invention are administered in
combination with a calcium antagonist such as by way of example and preferably nifedipine,

amlodipine, verapamil or diltiazem.

25 In a preferred embodiment of the invention, the compounds of the invention are administered in
combination with an angiotensin AIl antagonist such as by way of example and preferably

losartan, candesartan, valsartan, telmisartan or embusartan.

In a preferred embodiment of the invention, the compounds of the invention are administered in
combination with an ACE inhibitor such as by way of example and preferably enalapril, captopril,

30 lisinopril, ramipril, delapril, fosinopril, quinopril, perindopril or trandopril.
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i nhibitors, alpha-receptor blockers, beta-receptor blockers, Rho kinase
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PCT/ EP2
Y-27632, SLx-2119, BF-66851, BF-66852, BF-66853, KI-23095 or BA-1049.

Agents having an antithrombotic effect (antithrombotics) preferably mean compounds from the

group of platelet aggregation inhibitors, of anticoagulants or of profibrinolytic substances.

In a preferred embodiment of the invention, the compounds of the invention are administered in
20 combination with a platelet aggregation inhibitor such as by way of example and preferably

aspirin, clopidogrel, ticlopidine or dipyridamole.

In a preferred embodiment of the invention, the compounds of the invention are administered in
combination with a thrombin inhibitor such as by way of example and preferably ximelagatran,

melagatran, bivalirudin or clexane.

25 In a preferred embodiment of the invention, the compounds of the invention are administered in
combination with a GPIIb/Illa antagonist such as by way of example and preferably tirofiban or

abciximab.

In a preferred embodiment of the invention, the compounds of the invention are administered in
combination with a factor Xa inhibitor such as by way of example and preferably rivaroxaban

30 (BAY 59-7939), DU-176b, apixaban, otamixaban, fidexaban, razaxaban, fondaparinux,
idraparinux, PMD-3112, YM-150, KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a,
DPC 906, JTV 803, SSR-126512 or SSR-128428.
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or dipyridanole. In a preferred enbodi nent of the invention, the conpounds
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abci ximab. In a preferred enbodi nent of the invention, the conpounds of the

i nventi on ailrea adfdrred smbpdichentrpf the invention, the compounds of the invention are administered in
combination with an HMG-CoA reductase inhibitor from the class of statins such as by way of
example and preferably lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rosuvastatin,

cerivastatin or pitavastatin.

20 In a preferred embodiment of the invention, the compounds of the invention are administered in
combination with a squalene synthesis inhibitor such as by way of example and preferably

BMS-188494 or TAK-475.

In a preferred embodiment of the invention, the compounds of the invention are administered in
combination with an ACAT inhibitor such as by way of example and preferably avasimibe,

25  melinamide, pactimibe, eflucimibe or SMP-797.

In a preferred embodiment of the invention, the compounds of the invention are administered in
combination with an MTP inhibitor such as by way of example and preferably implitapide,

BMS-201038, R-103757 or JTT-130.

In a preferred embodiment of the invention, the compounds of the invention are administered in
30 combination with a PPAR-gamma agonist such as by way of example and preferably pioglitazone

or rosiglitazone.
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i nvention, the conpounds of the invention are adm nistered in
In a preferred embodiment of the invention, the compounds of the invention are administered in

combination with a lipoprotein(a) antagonist such as by way of example and preferably gemcabene

calcium (CI-1027) or nicotinic acid.

The present invention further relates to medicaments which comprise at least one compound of the
20  invention, normally together with one or more inert, non-toxic, pharmaceutically suitable

excipients, and to the use thereof for the aforementioned purposes.

The compounds of the invention may have systemic and/or local effects. For this purpose, they can
be administered in a suitable way such as, for example, by the oral, parenteral, pulmonary, nasal,
sublingual, lingual, buccal, rectal, dermal, transdermal, conjunctival or otic route or as implant or

25  stent.

The compounds of the invention can be administered in administration forms suitable for these

administration routes.

30  Suitable for oral administration are administration forms which function according to the prior art
and deliver the compounds of the invention rapidly and/or in a modified manner, and which
contain the compounds of the invention in crystalline and/or amorphized and/or dissolved form,

such as, for example, tablets (uncoated and coated tablets, for example having coatings which are
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pastes, foams dusting powders, implants or stents.

Oral or parenteral administration are preferred, especially oral and intravenous administration.

The compounds of the invention can be converted into the stated administration forms. This can
20  take place in a manner known per se by mixing with inert, non-toxic, pharmaceutically suitable
excipients. These excipients include inter alia carriers (for example microcrystalline cellulose,
lactose, mannitol), solvents (e.g. liquid polyethylene glycols), emulsifiers and dispersants or
wetting agents (for example sodium dodecyl sulfate, polyoxysorbitan oleate), binders (for example
polyvinylpyrrolidone), synthetic and natural polymers (for example albumin), stabilizers (e.g.
25 antioxidants such as, for example, ascorbic acid), colorings (e.g. inorganic pigments such as, for

example, iron oxides) and masking flavors and/or odors.

It has generally proved to be advantageous on parenteral administration to administer amounts of
about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg of body weight per day to achieve
effective results. On oral administration, the dosage is about 0.01 to 100 mg/kg, preferably about

30  0.01 to 20 mg/kg, and very particularly preferably about 0.1 to 10 mg/kg of body weight.

It may nevertheless be necessary where appropriate to deviate from the stated amounts, in
particular as a function of body weight, administration route, individual response to the active
ingredient, type of preparation and time or interval over which administration takes place. Thus, in
some cases it may be sufficient to make do with less than the aforementioned minimum amount,

35 whereas in other cases the upper limit mentioned must be exceeded. Where relatively large
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20. invention, normally together with one or nore inert, non-toxic,

phar maceut i ble excipients, a to the use there

af orenent i oﬁ%(#oéﬁi%‘!gég The conpounds of-‘the invention myg{;g{?§5%§§@éﬁ7
and/or |l ocal effects. For this purpose, they can be admnistered in a
suitabl e mw@m@rﬁrea%dmmlétﬁreé%éw be adyipale o Qﬁttalpute fharedn e ehuslity pftinglrdesgs over
nasal , sub} ngal | i ngual , buccal, rectal, dermal, transdermal,
conjunctiva or  otic route or as |nplant or 25 stent. The conpounds of the
invention can be adm nistered in adm nistration forns suitable for these
adni ni st r at Thnfolowing sxen@irrGermbodisheatsfilbystrase e imentioni The iavdntion met restricted to the
adninistratgo%lkgrns whi ch function according to the prior art and deliver
t he conpound% 8>t he invention rapidly and/or in a nodified nmanner, and
which contain the conpounds of the invention in crystalline and/or

anor phi z&d @hd/percertages ddty eid therfivllowisgiabstsaand feramxsanfel anlesaliddidased( otherodeed
and coated tabl ets,. for. exanpl e havin %ﬁs%ggs whi ch. are W2008/ 104306 - 29-

PCT/ EP2008/ BY{PERSS ¥ righta PRTISE RATS (Y B ratigse dihtiop raiigf and,gongentiation, o
with a del aja@BdlifRMidui solfiend 8¢ BASEInQhcH dag: oniRéAMAY of the invention),
tabl ets which disintegrate rapidly in the nmouth, or filnms/wafers,
films/lyophilizates, capsules (for exanple hard or soft gelatin capsules),
sugar-coated tablets, granules, pellets, powders, enulsions, suspensions,
aerosols or solutions. 5 Parenteral adm nistration can take place with

avoi dance of an absorption step (e.g. intravenous, intraarterial,
intracardiac, intraspinal or intralunbar) or with inclusion of an absorption
(e.g intramuscul ar, subcutaneous, intracutaneous, percutaneous, or
intraperitoneal). Administration forns suitable for parenteral

adm nistration are, inter alia, preparations for injection and infusion 10
in the formof solutions, suspensions, enulsions, |yophilizates or sterile
powders. Suitable for the other routes of adm nistration are, for exanple,
pharmaceutical forns for inhalation (inter alia powder inhalers,
nebul i zers), nasal drops, solutions, sprays; tablets for [|ingual,
subl i ngual or buccal adm nistration, filnms/wafers or capsul es,
suppositories, preparations 15 for the ears and eyes, vagi nal capsul es,
aqueous suspensions (lotions, shaking m xtures), lipophilic suspensions,

oi ntnments, creans, transdermal therapeutic systens (for exanple patches),

m |k,



pastes, foans, dusting powders, inplants or stents. Oral or parenteral

adm ni strat i ferred, especially al and intraveno
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stated admnistration forns. This can 20 take place in a nmanner known per
se by nixing‘mﬁt X , hon-toxic, pharmaceutically suitable excipients.
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cel lul ose, AbBfdvidtions sNutrdiigs: SOl vents (e.g. liquid polyethylene glycols),
enul sifiers and dispersants or wetting agents (for exanple sodi um dodecyl
sul fate, polyoxysorbitan qleate), binders (for exanple
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colorings (e.g. inorganic pignments such as, for exanple, iron oxides) and
masking fladdrs and/ or odefgous; 3queRys seJeitdr al |y proved to be advant ageous on
parenteral agm nistrationgfg.adm nister anmounts of about 0.001 to 1 ng/kg,
preferably about 0.01 to 0.5 ng/kg of body wei ght per day to achieve
effective r€ults. On or atheaukal wngatamt(indvS) t he dosage is about 0.01 to 100
ng/ kg, preferably about Q0. to 20 ng/ kg, and very particularly
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singl e doseglover the daglectmndmpast jopizptinp @Mibl ary enmbodi ments illustrate

the inventiqgp. The invent & SerD Qhanki icted to the exanples. 5 The
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are based i ach case on
GC-MS coupled gas chromatography-mass spectrometry
h hour(s)
HPLC high pressure, high performance liquid chromatography
LC-MS coupled liquid chromatography-mass spectrometry
min minute(s)
MPLC medium pressure liquid chromatography
MS mass spectrometry
NMR nuclear magnetic resonance spectrometry
Ph phenyl
R¢ retention index (in TLC)
R, retention time (in HPLC)
RT room temperature
THF tetrahydrofuran
TLC thin-layer chromatography
v/v volume-to-volume ratio (of a solution)

wt% percent by weight



A. . Exanpl es Abbrevi ations and acronyns: abs. absol ute Al BN

2,2'-azobis opanenitrile ag. agyeous, aqueous sol

. catalytic Efagﬁ%ﬁygg i oni zation (in NB)gyconc concentrategﬁhﬁﬁd&ﬁ?n§57
1, 2- di et hox hyl f ormam de DMSO di met hyl sul f oxi de ee
enanti oneri e ' | npact ionization (in M5) ent enantioner /
enanti opure eq eqU|vaIent(s) ESI el ectrospray ionization (in M5 GC M
coupl ed gas MdiicdmgLogdMgphy- mass spectronetry h hour(s) HPLC hi gh pressure,
hi gh performance |iquid chromatography LC MS coupled quuid

chr omat ogr a S spectr net r nomnute(s) MPLC ui d
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50% formic acid, eluent B: 1 1 of acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 90%
A — 25 min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min 1 ml/min —
2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 210 nm.

Method 2 (LC-MS):

Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100; column: Phenomenex

10 Synergi 21 Hydro-RP Mercury 20 mm x 4 mm; eluent A: 1 1 of water + 0.5 ml of 50% formic acid,
eluent B: 1 | of acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 90% A — 2.5 min 30%
A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min 1 ml/min — 2.5 min/3.0 min/4.5 min 2
ml/min; oven: 50°C; UV detection: 208-400 nm.

Method 3 (LC-MS):

15  MS instrument type: Micromass ZQ; HPLC instrument type: HP 1100 Series; UV DAD; column:
Phenomenex Gemini 3p 30 mm x 3.00 mm; eluent A: 1 1 of water + 0.5 ml of 50% formic acid,
eluent B: 1 1 of acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 90% A — 2.5 min 30%
A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min 1 ml/min — 2.5 min/3.0 min/4.5 min 2
ml/min; oven: 50°C; UV detection: 210 nm.

20  Method 4 (LC-MS):

Instrument: Micromass Platform LCZ with HPLC Agilent Series 1100; column: Thermo Hypersil

GOLD 3p 20 mm x 4 mm; eluent A: 1 1 of water + 0.5 ml of 50% formic acid, eluent B: 11 of

acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 100% A — 0.2 min 100% A — 2.9 min

30% A — 3.1 min 10% A — 5.5 min 10% A; oven: 50°C; flow rate: 0.8 ml/min; UV detection:
25 210 nm.

Method 5 (GC-MS):

Instrument: Micromass GCT, GC 6890; column: Restek RTX-35MS, 30 m x 250 pm x 0.25 pm;
constant flow with helium: 0.88 ml/min; oven: 60°C; inlet: 250°C; gradient: 60°C (halt for
0.30 min), 50°C/min — 120°C, 16°C/min — 250°C, 30°C/min — 300°C (halt for 1.7 min).



RT. room tenperature THE tetrahydrofuran TLC thin-Ilayer chromatography v/v
vol unme-to-v (of a solution) w0 percent by weig Q&ﬁg& 06
- -32- PCT/E %}d&{?ﬁgglgg@ LC- M5 and GC- M5 \rlr\gé hods: Method 1 (EE&-T%%%: 27
i nstrument & Bss ZQ HPLC instrunment type: Waters Alliance 2795;
colum: Ph ergi 2 Hydro-RP Mercury 20 mmx 4 mm eluent A 11
of water + 0.5 mM of 5 50%formc acid, eluent B 1 1 of acetonitrile + 0.5

m of 50% f MSMirGtraGénd; tygd’ awlaepd ZQQ PG NnfRMedt type:2 Woatdth NAIBEAKE A2795; 3oldmAd N
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M cronass Qagflcraidl- Gideniit mlUPicgtoﬁgﬂllleq-rﬂS 1%?5{ 5%, MQ acﬁlobﬂdﬁ'i@nt & b@rﬂﬁ)m%—) 10
Synergi 2 Hydro-RP Mercury 20 nm x nm eluent A 1 water + 0.5 of

50% f or np ¢ Amiin 65%eA ve A Bn 5¥4 AoP Qameti%u’t rlowerate: Z)nﬁ/rrmh ocyf:n 50%:;floY ﬁetcct@m d;

gradient: O mn 90%A -.> 2.5 mn 30% A-* 3.0 mn 5%A -4 45 mn 5%A;

fl ow rate: 6 Win1m/min->25nmn/3.0nin/4.5 nn?2 m/mn; oven: 50C
UV detection: 208-400 nm Method 3 (LC-MS): 15 MS instrunment type: M cronass
ZQ HPLC i nMeshod@rLCiM$Ie: HP 1100 Series; UV DAD; columm: Phenonenex Gem ni
330 mmx 3.00 mm eluent A: 1 1 of water + 0.5 nl of 50% form ¢ acid,

eluent B: 1.1 of acetonitr radi ent : mn
S0% A -5 2. EHEBOTeroash Lt Fi7 P ELe Rglept i SaftheSimiutendanen B
1 m/mn -4MbnblitHic18, DOoHBAS. Bmidlien?A: M i disr +QV e oS5V fokhdicAeldesidnoB; 1 1210

nm 20 Method 4 (LG-MS): Instrunment: Mcromass Platform LCZ with HPLC
Agi | ent 18er peacetpnitrle +(bt hpf S0ph &y acidp eradient: 0.8mpim98% Yo —nFmin 65%y —d-SiB¥iRt A

1 1 of watesyty O, gl sRTA. HOUPLQ TS bhn: £HETY dBectlont 268400 nm.

Method 8 (LC-MS):

Instrument type: Micromass ZQ); instrument type: Waters Alliance 2795: column: Phenomenex
Synergi 2.5 ¢ MAX-RP 100A Mercury 20 mm x 4 mm; eluent A: 1 1 of water + 0.5 ml of 50%

15  formic acid, eluent B : 1 1 of acetonitrile + 0.5 ml of 50% formic acid; gradient 0.0min 90% A —
0.1 min 90% A — 3.0 min 5% A — 4.0 min 5% A — 4.0]1 min 90% A; flow: 2 ml/min; oven:
50°C; UV detection: 210nm

Method 9 (LC-MS):

20  Instrument: Micromass Quattro Premier with Waters UPLC Acquity; column: Thermo Hypersil
GOLD 1.9y 50 mn x 1 mn; eluent A: 1 1 water + 0.5 ml 50% formic acid, eluent B: 1 1 acetonitrile
+ 0.5 ml 50% formic acid; gradient: 0.0 min 90% A — 0.1 min 90% A — 1.5 min 10% A — 2.2
min 10% A; flow 0.33 ml/min; oven: 50°C; UV detection: 210 nm.



acetonitrile + 0.5 m of 50%formc acid; gradient: 0.0 mn 100% A -* 0.2
mn 100% A 30%A->31mn %A-455mnl P2 60K G
flow rate: 8’0&%”?}6%396 UV det ecti on: %‘go nm Method 5 (%@5 128

I nstrunent : Mcrorrass G coI urm Rest ek RTX-35M5, 30 m x 250 m X
0.25 m coRStar 7 Hatey 88 i /nin; oven: 60C, inlet: 250C
gradient: 60C (halt for 0. 30 mn) 50C/mn -* 120C, 16C/ m n -> 250C,

30C/ min -> BRAaplehalt for 1.7 min). W2008/ 104306 - 33 - PCT/ EP2008/ 001257
Met hod 6 (LC-MS): M5 instrurrent type: Waters ZQ HPLC instrunent type:
Waters Al li i?f(ElZl?g% ]Ié Phenonenex Onyx Monolithic C18, 100 mm x 3
mm el uent Al&llylo pk’/ﬁ?’?’ ?taPO’EFS m of 50% formic acid, eluent B: 1 1 of
acetonitrile + 0.5 mM of 50%formc acid; gradient: 0.0 min 90% A ->5 2 mn
65% A -> 4.5 mn 5%A -4 6 mMn5WA;, flograte: 2 n/mn; oven: 40C LTV
detection: 210 nm Method 7 (LC M5): $t runment: M cromass Quattro LCZ with
HPLC Agilent Series 1100; columm: BPHR d§ Onyx Monolithic C18, 100 nmm Xx
3 mm eluent A- 1 1 of water + 0.5% 955 or mi ¢ acid, eluent B: 1 1 10
of acetonitrile + 0.5 m of 50%fa 2 Went: 0.0 mn 90% A -# 2
mn 65% A -4 4.5 mMmn 5%WA- 6 mn 5% A at € 2 mM/mn; oven: 40C, LTV
detection: 208-400 nm Method 8 (LC MS): Instrurrent type Mcrorrass ZQ

i nstrument t rs Al liance 2795: col um: menex__Synerg

VR P 100ASKRE b Pymalt Sh e R TS, o bested oo T ih 3028 B hfRoBrocod 15
formc aci dbro%h&éemGo %(7 2Jmol) &fpo%s@ﬁxﬁ@arwda eeand' 192% (17@ mﬁxfol)%@p@tﬁﬁfuﬁa @mé&indm
gradient 0.0mn 90% . . . 5% A -

4.01 nin 90%kers offapqme fszr?rﬂh rﬁonhnméwm tm@aWsd@lioe\@mbmrﬁltramwm F\P@tShbr@Inth
(LG M5): 20 S e y;
ol unm, Thor i by ACvaky. MeeRRER EEhL h (AGH iy Wabida Wikldye shbbud GtV
50% f orm ¢ &awpdroxidelseoletiin Bid watkr.aCertcentration [results in 689 g (98% of theory) of the title

10 compound.

'"H-NMR (300 MHz, CDCly): & = 2.68 (s, 3H), 4.68 (dd, 2H), 5.89 (dd, 2H), 6.09 (m, 1H), 6.99
(dd, 2H), 7.44 (m, 1H), 7.71 (d, 1H).

Example 2A

1-(3-allyl-2-hydroxyphenyl)ethanone

CH,

OH

CH

15 2
160 g (0.9 mol) of 1-[2-(allyloxy)phenyl]ethanone are stirred in a metal bath at 230-240°C for 4 h.
After cooling to room temperature, the product is distilled in a thin-film evaporator at 140°C and

0.4 mbar. 155 g (97% of theory) of the title compound are obtained.

'"H-NMR (300 MHz, CDCL): § = 2.68 (s, 3H), 3.44 (d, 2H), 5.09 (m, 2H), 6.01 (m, 1H), 6.85 (t,
20 1H), 7.38 (dd, 1H), 7.62 (dd, 1H), 12.61 (s, 1H).



+ 0.5 mM 50%formc acid; gradient: 0.0 min 90% A -# 0.1 min 90% A - 1.5 mn

10% A -# 2. } flow 0.33 m/m oven: 50C, UV de m
W)2008/ 1043 é)zgg%éhgggl’/ EP2008/ 001257 St r5313r5t| ng conpounds angéfh?gébr%@ 5t725:
Exampl e 1A _1- 21 | 'yl oxy) phenyl ] ethanone 0 CH3 / OCH2 5 542 g (3.9 nol)
of 2-hydrox§-§%‘£?—6égenone are heated to reflux with 592 g (4.9 nol) of allyl
brom de, 1000 g (7.2 nol) of potassium carbonate and 13.2 g (79 nmol) of
pot assi um i 0q2-EEdioRy-3-[d E)-bichereh- Bl jpredil eftander 24 h. Cooling to room
tenperature is followed by filtration, and the solvent is renoved in vacuo.
The residue is dissolved in toluene and wask ed with 10% strength sodi um
hydr oxi de sol ution and water. Concentrationjresults in 689 g (98% of theory)
of the title 10 conpound. 'H NWR (3 vHz {CDC13): S = 2.68 (s, 3H), 4.68
(dd, 2H), 5.89 (dd, 2H), 6.09 (m i 99 CHd, 2H), 7.44 (m 1H), 7.71
(d, 1H). Exanple 2A 1-(3-allyl-2-hy phenyl)et hanone O CH3 OH 15 CH2
e none are stirred in a netal
bath at 230-240C for 4 h. After coolipg to roomtenperature, the product is
distilled in a thin-filmevaporator a2 140C and 0.4 nbar. 155 g (97% of
theory) of the title conpound are obffai ned. 'H NVR (300 MHz, CDCl13): 8 =
2.68 (s, 3H), 3.44 (d, 2H), 5.09 (mC@H) 6.01 (m 1H), 6.85 (t, 20 1H),
7.38 (dd, 1H), 7.62 (dd, 1H), 12.61 (S 1H.

40 g (227 mmol) of 1-(3-allyl-2-hydroxyphenyl)ethanone are dissolved in 120 mi of toluene, and
5 2.17 g (5.6 mmol) of bis(benzonitrile)dichloropalladium(Il) are added. The reaction mixture is
heated at 120°C overnight. Cooling to room temperature is followed by filtration through
kieselguhr, and the solvent is removed in vacuo. 20.9 g (95% of theory) of the title compound are

obtained and are reacted without further purification in the next stage.
LC-MS (method 1): R, = 2.36 min; [M+H] = 177

10 'H-NMR (300 MHz, CDCL,): § = 1.91 (dd, 3H), 2.63 (s, 3H), 6.32 (m, 1H), 6.73 (dd, 1H), 6.85 (t,
1H), 7.59 (m, 2H), 12.74 (s, 1H).

Example 4A
2-Methyl-8-[(1E)-prop-1-en-1-yl]-4 H-chromen-4-one

0

Z
CH,

15 12.52 g (313.2 mmol) of 60% sodium hydride (suspension in mineral oil) are introduced into 300
ml of absolute THF under argon at 10°C. 18.4 g (104.4 mmol) of 1-{2-hydroxy-3-[(1E)-prop-1-en-
1-yllphenyl}ethanone are slowly added dropwise to the suspension. After 15 min, 9g
(114.9 mmol) of acetyl chloride are added. The reaction mixture is stirred at room temperature
overnight. Hydrolysis is carried out with 300 ml of water, and the mixture is extracted several

20 times with ethylacetate. Washing of the organic phase with saturated sodium chloride solution is



W2008/ 104306 - 35 - PCT/ EP2008/ 001257 Exanple 3A

1-{ 2- Hydr oxyy, &fbyg(ﬁ)}f)ﬁr()p | - en-1-yl } pheny ée#et hanone O CH3 8&@8297

(227 mol ) | - 2- hydr oxyphenyl)€thanone are dISSOFVG
nzonitrile

t ol uene, an 17 g (5. S di.chl or op I adj un( 11 )
be daed evEhe fnthe fies soiem bulie g yoR F“tllﬁétt‘f“d%%"f?ﬁdﬂt"ac‘@ogl‘ 5515 o
t enper at ur etakén o 2004l obmetfhmh& hid heatedtwWitho3oah! of&b%ﬂe?%m hydrédhibric iaeldSao Rorent

is renoved in_vacuo. 20.9 &95% of theory) of the title conpound are

obt ai ned anffr 3P &ip dhe selyenilt herteroyed lﬁé’ﬁc‘ﬁu?‘f}dfth‘b%ﬁd%ls|ni‘ix¢tdn‘§1ﬂh@9t mlsqfyepéer.

LG M5 (et hgdedhl exﬁctlms%l%%lml&omEMﬂé] are cartied’o ujcoAftéf" t% ﬁr?tpghaM:"%as M&d S
= 1.91 (dd, 3H), 2.63 (s, 3H), 6.32 (m LH). 6.7 () 1H) ,
7.59 (m>5 2Hpver pggmlu@gsulfmq) theg@]@(pﬂppé reproved Nevdsye a@i [h@ Ig)dup rn@)purpﬁed by column

-en-1-yl]- 4H{ %tgﬁgﬂgngd(m%ﬂ?e %age :hlclhi%rci% th:cln?ol bg'ZZé éé?)%% oﬁggclr;’) rﬂq thelgS 0%

sodi um hydr| n m nera are intr
absol ute THEtleuc’mtmnumiqy@ubtaheM@.yen@wdﬂg (104. 4 nmmol ) of
1-{2-hydroxy-3-[(1E)-prop-Il-en- 1-yl] phenyl } et hanone are slow y added

dropwi se to u ion. Ler 9g (114.9 mmol) of acetyl

chl oride ar %&gg%lgrﬁesfﬁo%&z I?‘e_azc i B H\}%m rebol s stirred at roomtenperature
overnight. Hydrolysis is carried out with 300 mMl of water, and the m xture
is extract ed{MU@bNﬁ@z thIB§ &wumseddeaczemrs SH) V@ EisNOD)N6.40 18, 10T)0686 @d,
phase wi.th saturated sod | ori de solution is W2008/ 104306 - 36-

PCT/ EP200B8/ dBX 757 (¢ 18), I78\%/é‘31 lw) é#’? (%IHQ/er sodi um sul fate. The solvent is

then renoved in vacuo. The residue is taken up in 200 m of nethanol and
heat ed Wi t hge8mple s&f 20% strength hydrochloric acid at 80C

2-Methyl-4-ox0-4 H-chromene-8-carbaldehyde

@) H

18.5 g (62.8 mmol) of 2-methyl-8-[(1E)-prop-1-en-1-yl]-4H-chromen-4-one are dissolved in
15 400 ml of dichloromethane and cooled to -60°C. Ozone is passed into the reaction solution for
30 min. Dimethyl sulfide is then added to the reaction mixture. After warming to room
temperature, the solvent is removed in vacuo and the residue is slurried in a little methanol. The
solid remaining after filtration is recrystallized from diethyl ether. 9.1 g (77.4% of theory) of the

title compound are obtained.
20  LC-MS (method 1): R, = 1.31 min; [M+H]" = 189

'H-NMR (300 MHz, CDCLy): & = 2.48 (s, 3H), 6.27 (s, 1H), 7.51 (m, 1H), 8.21 (dd, 1H), 8.46 (dd,
1H), 10.67 (s, 1H).

Example 6A

4-Bromo-2-(trifluoromethoxy)benzaldehyde



for 30 mn. The solvent is then renoved in vacuo, and the residue is m xed
with 400 m Several extractio wi t h di chl or onet i ed

. out. After héoggggé?% phase has been dri€d 5 over nagnesiuﬁ?@@??ggéﬁ?%ﬁe

solvent is renoved in vacuo and the residue [ s purified by colum

chr omat ogr aphy (robil e phase: dichl oromet hangf met hanol 98:2). 10.5 g (50.2%

of theory) of the title conpound are obtaingd as a yellow oil. LC M

(method 2): R = 2.07 mn; [MH' = 201" RY(300 MHz, CDC13): S = 1.98

(dd, 3H), 2.43 (s, 3H), 6.18 (s, 1F%:C6.40 1H), 6.85 (dd, 10 1 H), 7.31

(t, 1 H, 7.72 (dd, 1 H, 8.05 (dd, '3 ﬁ? arpl e 5A

2- Met hyl - 4- oxo- 4H chr onene- 8- car bal dehyde O |[OCH3 OH 18.5 g (62.8 mmol)

of 2-methyl-8-[(1lE -prop-Il-en-1-yl]-4H chropdyQ-4-one are dissolved in 15

400 m of dichl oronethane and cooled to -60C. ®kone is passed into the

reaction solution for 30 mn. Dinmethyl sulfide is then added to the

reaction m e. ter rm t oom t er. re, the solvent is renpved
in vacuo anzd -W]é (?‘Qé]l H’&E’Yf%{%P%W%é{ﬁnﬁlf?mén%%]lgatoﬁ%‘tzﬁ&nﬁ disyqfyed 1§1040|%an of
remai ni ng atHeland tddlddabi TB°C. SThe€26.Y6 ind(d5142a8mbl) o diseN Rylutiéd dfed-butflithivgn in
(77.4% of theory) of the title conpound are qbtained. 20 LC M5 gnethod 1):
& = 1.31 i pexape\gipqpdded diopyyisey Thoupixtustis sisd forp@pay andshen Y.4%g (125.33 ymolofy 7

(s, 1H).,57. RXofaPimdipllolin8- #d héltled Lif) AMBr 48mblEE corhedsion1f: Betedtss (D - chEX@P! €
6A 4-Bronp-2-(trif uoronethox&%benzaldehyde W)2008/ 104306 - 37-
PCT/ EP2008/ iz is pyrrig3 oy at -78°C @ity isopropanol. Warming to room temperature is followed by

addition of water and extraction twice with dichloromethane. The combined organic phases are

washed with saturated sodium chloride solution and dried with sodium sulfate, and the solvent is
distilled out under reduced pressure. The residue is purified by column chromatography (silica gel,
10  mobile phase: cyclohexane/ethyl acetate 5:1). 11.43 g (78% of theory) of the title compound are

obtained.
GC-MS (method 5): R, = 4.24 min; MS (Elpos): m/z = 270 [M+H]"
'H-NMR (300 MHz, DMSO-dg): 8 = 7.85-7.92 (m, 3H), 10.20 (s, 1H).
Example 7A

15  4-Formyl-3-(trifluoromethoxy)benzonitrile

CN

F.C<

0 H

10.63 g (39.51 mmol) of 4-bromo-2-(trifluoromethoxy)benzaldehyde, 3.43 g (29.24 mmol) of zinc
cyanide and 1.37 g (1.19 mmol) of tetrakis(triphenylphosphine)palladium(0) are dissolved in
80 ml of DMF. The reaction mixture is then reacted in several portions in a single mode
20  microwave (Emrys Optimizer, 5 min at 220°C). The combined mixtures are mixed with water and
extracted twice with toluene. The combined organic phases are washed with saturated sodium
chloride solution and dried with sodium sulfate, and then the solvent is removed in a rotary

evaporator. The residue is purified by column chromatography (silica gel, mobile phase:



20.00 g (54.51 Mol ) of 4-brono-2-(trifluoronethoxy)i odobenzene are

di ssol ved iw(fzgﬁg/%“@% THE and cool ed to,s 78C. Then 26. 16 ghr85qdklq

)
.of a 2.5 Mso ron of n-butyllithiumin 8n'exane are added dropw se. e

mxture is stirred for 30 mn then 14.43 25,37 mmol ) of 5. :

N For nyl ror DifstrTe P aigan BT o2 Rl dbsin of e R fePEToh s Red g
(TLC check) puritpof 8094 8dosdihStoqar-Msgd out at -78C with isopropanol. Warming to
roomtenperature is followed by addition of water and extraction twice with
di chl oronet hane. The conhi ned organi ¢ phases are washed with saturated

sodi um chl oMSdEPedY B3 Al°dNH dried with sodi umsul fate, and the solvent is
distilled out under reduced pressure. The residue is purified by colum
chronat ograr}hml@ﬁbo@ﬁ{gwsd@G);@bv.bsz7mh1@§,ejH cyeicRexpne/ ethyl acetate 5:1).
11.43 g (78% of theory) of the'title conpound are obtained. GC M (nethod
5): R =4.24 min;, M5 (Elpos): mz = 270 [MtH"' 'H NWR (300 MHz, DMSO- d6):
S = 7.8557. Bramople 8AH) | 10.20 (s, 1 H). Exanple 7A 15

4-Formyl -3-(trifluoronethoxy)benzonitrile CN F3C-0 OH 10.63 g (39.51 mmol)

of 4-Dbrono- 2- 4 3.43 g (29.24 mvol ) of zinc
cyani de andg-ldyé;rgio| %h?%&%ﬁ%ﬁ@%@ﬂ%@#ﬁ@@ tteri phenyl phosphi ne) pal | adi un( 0)
are dissolved in 80 ml of DW. The reaction mxture is then reacted in
several portions in a single node 20 ni cCOave (Enrys Optimizer, 5 nin at
220C). The conbined m xtures are m xed wifth water and extracted twice with
t ol uene. The conbi ned organi c phases ar€ Washed with saturated sodi um
chloride solution and dried with sodiu ate, and then the solvent is
renoved in a rotary evaporator. The resjg#aesis purified by colum
chromat ography (silica gel, nobile phase:] W2§08/ 104306 - 38-
PCT/ EP2008/ 001257 cycl ohexane/ et hylgaceimt e 1). 3.32 g (78% of theory)
of the title conpound are obtai ned W}B/a purity of 80% (according to
LC-MB). MBS (Elpos): mz = 215 [M+ O c|;|=

3

24 ml (141 mmol) of trifluoromethanesulfonic anhydride are slowly added dropwise to a solution
of 20 g (134 mmol) of 4-hydroxy-3-methoxybenzonitrile in pyridine (80 ml), keeping the reaction
10  temperature below 25°C with the aid of an ice bath. The suspension is then stirred at RT for 1 h.
Ice-water (400 ml) is added, and the suspension is stirred further until room temperature is
reached. It is then filtered, the solid is dissolved in ethyl acetate, and the solution is washed with
saturated sodium chloride solution. The organic phase is dried over magnesium sulfate and

concentrated. 37.13 g (92% of theory) of the title compound are obtained as a white solid.
15 LC-MS (method 3): R, = 2.54 min; MS (Elpos): m/z = 282 [M+H]"
"H-NMR (300 MHz, DMSO-dy): 8 = 3.97 (s, 3H), 7.60 (dd, 1H), 7.71 (d, 1H), 7.92 (d, 1H).

Example 9A

tert-Butyl (2F)-3-(4-cyano-2-methoxyphenyl)acrylate



"H-NWR (300 MHz, DMSO-d6): S = 7.85-7.91 (m 3H), 10.20 (s, 1H). 5 Exanple

8A 4- Cyano- g,3%bd henyl trifluoronmet hapesul fonate CN 0p l,agz—gb CF3

- 24 m (141 mol) gq%terifl uor oret hanesul f?r??c anhydri de are EF? y gm%%jﬁ

dropwi se to a solution of 20 g (134 mmol) ?‘J(NB

4- hydr oxy- 3- net hoxybenzonitrile in pyridine 0 m), keeping the reaction

10 tenperature below 25C with the aid of anJice bath. The suspension is then
I S

stirred at RT for 1 h. Ice-water (400 m) lded, and the suspension is
stirred further until roomtenperature is hed. It is then filtered, the
solid is dissolved in ethyl acetate, and tFV ohgfion is washed with
saturated sodium chloride solution. The orggni c ghase is dried over

magnesi um sul fate and concentrated. 37.13 g (92%f theory) of the title
conpound are obtained as a white $gfji CHI$ LC- M5 (nethod 3): R = 2.54 nin;
M5 (Elpos): mz = 282 [MH' ' H NVR 8800 Mdz, DMSO-d6): S = 3.97 (s, 3H),
7.60 (dd, 1H), 7.71 (d, 1H), 7.98.Cd, 10). “Gxanple 9A tert-Butyl

(2E) - 3- (4- cyan- 2- met hoxyphenyl ) acryl at e W2008/ 104306 -39- PCT/ EP2008/ 001257
CNO 1 / CH3 H3CVCH3 H3C' _ O 04 g (5.7 mol) of

bi s(tri phenylggbGsmholhef fstdphehylphosghineytallatiura@) ahleriddae ddded taa deghssed adlution

solution of 3 13 | ) of 4-cyano-2-net hoxyphenyl
Er1 1 Uor omePhahbba(RaNERg) STeshrs ¢ oK ror g BB st 33 h 245 P b0
M (645 mMObY repfbutyl iagryael maigoemi (&4 OMmd] L &0 rigthylamid8n PNIE (2 30Nml) SThe solution is

5  stirred at 100°C under a protective gas atmosphere for 24 h. Ice-water (1000 ml) is then added, and

s

the suspension is extracted with ethyl acetate (3 x 100 ml). The organic phase is washed with
saturated sodium chloride solution, dried over magnesium sulfate and concentrated. The residue is
purified by column chromatography (silica gel, mobile phase: cyclohexane/ethyl acetate 10:1).

24.6 g (72% of theory) of the title compound are obtained as a white solid.
10  LC-MS (method 1): R, = 2.59 min; MS (Elpos): m/z = 260 [M+H]"

"H-NMR (300 MHz, DMSO-dg): & = 1.48 (s, 9H), 3.93 (s, 3H), 6.65 (d, 1H), 7.42 (d, 1H), 7.58 (s,
1H), 7.74 (d, 1H), 7.89 (d, 1H).

Example 10A

4-Formyl-3-methoxybenzonitrile

CN

CH,
s 07 H

79 g (370 mmol) of sodium metaperiodate are added in portions to a vigorously stirred solution of
48 g (185 mmol) of fert-butyl (2E)-3-(4-cyano-2-methoxyphenyl)acrylate, 207 mg (0.81 mmol) of
osmium tetroxide and 1.4 g (6.14 mmol) of benzyltriethylammonium chloride in 750 ml of
water/THF (2:1), keeping the reaction temperature below 30°C. The solution is stirred at RT for a
20  further 1 h. Water (2000 ml) is added and the mixture is then filtered. The remaining solid is

dissolved in ethyl acetate, and the solution is washed with saturated sodium chloride solution. The



S stirred at 100C under a protective gas atnmosphere for 24 h. Ice-water

(1000 m) '%mh@ﬁﬁlﬁﬁééd and the suspengkpn is extracted mpgﬁmﬁﬁaﬁkm@ tate
e

(3 x 100 m) organi ¢ phase i s washed mnth saturated sodi um chl ori

solution, dried over sium sul f.at e ncent r The . resi

o 11 e by NS RHSEH GBS Surtaprierer s EEe gBf RoRGhIES phhgogialc R iSa \in
cycl ohexanepgiolyin stieeare g P19 pf theotdh) &8 tig t{tlzzafmpéuna ARQbIne@ ks & Whitd dolile
conpound are obtained as a white solid. 10 LC M (nethod 1): R =2.59 mn;

VS (El = 260 O = 1.48 (s, 9H),
3. 959, (gosék&c S gacthag 3 ’\ét:l;‘ﬂ”?%?’%(‘% 5. mf?ﬂs'égws*ﬁ 7 74 (d,(iH),H)7.89

(d, 1H). Exanple 10A 4-Fornyl -3- nethoxybenzonltrlle CN CH3 15 0H 79 g
(370 nmol ) gf-Nsad{300MIBL DVN0-898 €388 &, aadyleds| w m?wtsoqmnt)m 8 (4l O9r el ¥,
stirred solution of 48 g (185 mol) of tert-buty

( 2E) - 3- (&- c¥Bho- 2- met hoxyphenyl )acryl ate, 207 ng (0.81 nmol) of osm um
tetroxide and 1.4 g (6.14 mol) of benzyltriethyl anmoniumchloride in 750 ni
of water/T keepi ng the reaction tenperature bel ow 30C. The

sol ution |sl§|;é"£l el at RT for a 20 further 1 h. Water (2000 m) is added and
the m xture is then filtered. The remaining solid is dissolved in ethyl
acet at e, anéFomeylddiydtokyheniogitilashed wi t h sat urat ed sodi um chl ori de sol ution.
The W2008/ 104306 -40- PCT/ EP2008/ 001257 organic phase is dried over
magnesi um sul fate and concentrated. The rfsidue is stirred with petrol eum
ether. 21.18 g (71% of theory) of the tiftle conpound are obtained as a white
solid. LGM (nethod 3): R = 1.87 m p; (Elpos): mz = 162 [ MFH] " ' H NMR
(300 MHz, DVMsSO-d6): 8 = 3.98 (s, 3H), (d, I'H, 7.80 (s, 1H), 7.81 (d,
1H), 10.37 (s, 51 H. Exanple 11A | - 3- hydr oxybenzonitrile N

OH

100 ml of a boron tribromide solution in dichloromethane (1 M, 100 mmol) are added dropwise to
10 a solution of 8 g (49.64 mmol) of 4-formyl-3-methoxybenzonitrile in 80 ml of anhydrous
dichloromethane at -78°C under an argon atmosphere. The reaction mixture is stirred at RT until
the precursor has completely reacted (about 5 days). The reaction solution is then neutralized at
0°C with saturated sodium bicarbonate solution. The phases are separated and the organic phase is
washed with saturated sodium chloride solution, dried over magnesium sulfate and concentrated.
15  The residue is purified by column chromatography on silica gel (mobile phase: cyclohexane/ethyl

acetate 3:1). 4.5 g (61% of theory) of the title compound are obtained as a yellow solid.
LC-MS (method 1): R, = 1.38 min; [M-H] = 146

'"H-NMR (300 MHz, CDCly): § = 7.38 (d, 1H), 7.38 (s, 1H), 7.77 (d, 1H), 10.33 (s, 1H), 11.38 (s,
1H).

20 Example 12A

5-Cyano-2-formylphenyl trifluoromethanesulfonate



OH OH 100 M of a boron tribromde solution in dichloronmethane (1 M 100
nmol ) are a ysse to 10 a solutiopn of 8 g (49.64

- 4-fornyl - 3- qn@?ﬁoxy@gnzom trile in 80 m Ap ‘anhydrous di cmﬁ/ﬁ?ﬁ 08/00125t7
-78C under an argon atnosphere. The rgaction m xture is stirred at RT until
the precursor has conpletely reacted {about 5 days). The reaction sol ution
is then neutralized at OC with saturigted sodi um bi carbonate sol ution. The
phases are separated and the organi ase g so washed with saturated sodi um

chl oride solution, dried over rragn sul i\gte and concentrated. 15 The
residue is purified by colum chromatgdr aplry~dipesi | i ca gel (nobile phase:
cycl ohexane/ ethyl acetate 3:1). 4.5 p (61% of tReory) of the title corrpound
are obtal ned as a yellow solid. LC MPnethod 1) R =1.38 mn; [MH" =
146 ' H-NMR (300 MHz, cbd3): 8 = 7938 (H 1H), 7.38 (s, 1H), 7.77 (d, 1H),

10. 33 (s, 1H), 11. 38 (s, 1H). 20 Exanple 12A 5- Q/ano 2-fornyl phenyl

i fl h f 2008/ 043 PCT/ EP2008/ 00125
o5 o0h BT ARy SB8 Se RGP RS i o s AL R IR A sl L qed

dropw se t 0(18.59ahibl) @ 4atbrmay1g-hy(bRytefzoitBle)an@f2.5 ml (14.27 mmol) of N,N-diisopropyl-
4-fornyl-3-h roxybe zon trile and 2.5 m (14.27 nmol) of N, N-dii sopropyl -

et hyl ami ne FHY §i7mﬁ1m Lﬁ&&?@&goua.ﬁﬁh?%?raﬁéqnﬁamé) gtur@ef B GEEON AP BT e

at nosphes e. reliRn ik @ACH is@ifedARTUTOR 1 1S theh dtedwath 761 foP BiclloRmet AR ardl W 4sh&d
with 70 m of dichl oromethane and washed successively with 1 M hydrochloric

aci d, satur %RC@HSI%HWG% biM: Ay dropteric add.Ueiumiedarndivenbigraena salwipnuamdcaeitide
solution. T & sSRLiHE 198 ol’g%mq ﬁﬂ%rpl\é%hréf&% bR faE %n@@&lcentliated

concentrate The residue is purif y colum ¢ Fomat ography on silica
gel (nobi l eThﬁhasiéue is yotildvchyacebnat Mmat@g:mhatoe siticd el (R0BE mhages 2pdabbxank/ethyly )

of the titl SeehP BUE'% g'&&‘%)gft tﬁlelorll)(?)%f A2 e \é\'grlnlgo%ng grle Iogt'ained as a white solid.

10  LC-MS (method 3): R, = 2.34 min; [M+H]" = 280
'H-NMR (300 MHz, CDCL,): & = 8.27 (m, 2H), 8.33 (s, 1H), 10.13 (s, 1H).

Example 13A
4-Formyl-3-vinylbenzonitrile

CN

) CH2

O H

15 125 mg (0.18 mmol) of bis(triphenylphosphine)palladium(II) chloride are added to a solution of
1 g (3.58 mmol) of 5-cyano-2-formylphenyl trifluoromethanesulfonate and 1.15 ml (3.94 mmol) of
tri-n-butylvinylstannane in 6 ml of anhydrous and degassed DMF under an argon atmosphere. The
reaction mixture is then stirred at 80°C for 90 min. Subsequently, 100 ml of 10% strength
potassium fluoride solution are added, and the mixture is stirred at RT for 1 h. The suspension is

20  extracted three times with 20 ml of ethyl acetate each time, and the combined organic phases are
washed successively with saturated sodium bicarbonate solution and saturated sodium chloride
solution. The organic solution is dried over magnesium sulfate and concentrated. The residue

(0.6 g) is employed without further purification in the next stage.



1Q LC-M5 (nethod 3): R = 2.34 min; [Nhkﬂ‘ = 280 'H- NWR (300 MHz, CDC13): S
8. 27 (n1 , 10. 13 (s, . Exanple 13A
. 4 For nyl - 3- V|ny?%enzon|trlle CN/CH2 O 5 125 ng (0.18 PCT§92$BMO“57
bls(trlphen pho ne palladlun(Bﬂé chlorlde are added to a solution of 1
g (3.58 nnD @VH%ﬁRQT%Q%WﬁW Pt ri f1 uoromet hanesul fonate and 1.15
n1 (3.94 nnnl) of tri-n- butyIV|nyIstannane in 6 nl of anhydrous and
degassed DM NRpe(308 M, ¢DT1H smsmzqaqH)Tbss , @ﬁw B¢ 4l P 65 L{p‘ 1180 (4,
stirred at 80C for 90 m n. Subsequently, 100 of 10xbstrengt pot assi um
fluoride solldk fathGatld) 44426, lhd the mi xture |s stirred at RT for 1 h. The
suspension is 20 extracted three tines with 20 mMl of ethyl acetate each
tinme, and th jfed organic phases are washed successively with
sat ur at ed sﬁggﬁgggitarbonate solution and saturated sodi um chloride
solution. The organic solution is dried over nagnesiumsulfate and
concent rat edtEtiyhé-formylbdnpenitrfle. 6 g) is enpl oyed without further purification
in the next stage. W?2008/ 104306 -42- PCT/EP2008/ 001257 GC-Ms (nethod 5):
R =502 nmn; [Mne = 157 "H NWR (300;yHz, CDC13): 8 = 5.62 (d, 1H), 6.05
(d, 1H, 7.58 (dd, 1H), 7.95 (d, 1H), B.00 (d, 1H), 8.24 (s, 1H), 10.32 (s,
1H). Exanple 14A 5 3-Ethyl -4- fornylbe-g\pltrl le CN CH3 OH A solution of
T

1.3 g (8.27 mol) of 4-formnyl-3-vin Aonitrile in 35 mM of ethanol is

m xed with 880 ng of 10% pal | adi um dr bon~gnd vi gorously stirred under a
hydrogen at nosphere for 2 h. The suspgfisiva’is3filtered through a | ayer of
ki esel guhr, the residue is washed w th|ethanol, and

O

A solution of 1.3 g (8.27 mmol) of 4-formyl-3-vinylbenzonitrile in 35 ml of ethanol is mixed with
880 mg of 10% palladium on carbon and vigorously stirred under a hydrogen atmosphere for 2 h.
The suspension is filtered through a layer of kieselguhr, the residue is washed with ethanol, and
10  the filtrate is concentrated. The residue (890 mg) is employed without further purification in the

following stage.

'"H-NMR (300 MHz, CDCLy): & = 1.2 (t, 1H), 3.07 (g, 2H), 7.88 (d, 1H), 7.90 (s, 1H), 7.97 (d, 1H),
10.32 (s, 1H).

Example 15A

15  Methyl 4-cyano-2-fluorobenzoate

CN

F

CH
0~ Yo7 ®

13.20 g (79.9 mmol) of 4-cyano-2-fluorobenzoic acid are dissolved in 300 ml of acetone. Then
22.10 g (159.9 mmol) of potassium carbonate and 9.08 ml (95.9 mmol) of dimethyl sulfate are
successively added. The mixture is stirred at reflux temperature for 20 h. The reaction mixture is
20  then mixed with 300 ml of water and the acetone is removed in a rotary evaporator. Several
extractions with dichloromethane are carried out. The combined organic phases are washed with

saturated sodium chloride solution and dried over sodium sulfate. The solvent is then removed in



10 the filtrate is concentrated. The residue (890 ng) is enployed w thout
further purfd i in the follow ng stage. 'H NMR (300 E%g&%ﬁ%; =
1.2 (t, 1 m{‘{d@.@%&?g{; oH), 7.88 (d, 1 H*7.90 (s, 1 H), e , ﬁf%
10.32 (s, 1H). anpl e 15A 15 Met hyl. 4-eyanq-2-fl ugroben te F. 0 O ~CH3
130 o (7ovsiare fowniag Sy Ssrithst 3ERS SbreheiieRie: 4 L edrehat HEOOH
of acet one. thigd cordpduddarg obtdnbd & Jerikss@bliot assi um car bonate and 9. 08 ni
(95.9 Mol ) of dinmethyl sulfate are successively added. The mixture is
stirred at reflux te rature for 20 h, The reaction mxture is 20 then

m xed with %d“#fmﬁ?%i = %ﬁﬁmtnhg"lbéa%ﬁém{zs: Yenoved in a rotary
evaporator. Several extractions with dichloromethane are carried out. The
combi ned or GariMR B8NS, DMESOBSER3 90 [N3HE 2RY(AL @ﬁ),%@dlsméﬁ]bm .ide solution
and dried over sodiumsulfate. The solvent is then renoved in 2008/ 104306
-43- PCT/ EP2008/ 001257 vacuo. The remaining solid is used further w thout
further pur Exampleilbh 16.1 g (84% of theory) of the title conpound are
obtained as a colorless solid. GC-Ms (nethod 5): R =6.23 min;, [M+

(El pos): M g 50k h &@@&& 1eDMSO-d6): S = 3.90 (s, 3H), 7.83 (dd,
1H), 8.01-8.55110%(?7] (igﬁ. 5 %gaglrrp%ﬁeﬁm%A

3- Fl uor o- 4- (hydroxynet hyl ) benzonitrile NF OH 16.10 g (89.9 mmol) of nethyl

4-cyano- 2-fl uorobenzoate are dissolved i §N150 nl of nethanol. Then 3.40 g
(89.9 Mol ) of sodi um borohydride are adfled in portions. After the reaction
has taken 10 place (TLC check), the m e is adjusted to pH 3 with dilute

hydrochl oric acid and extracted
F

OH

16.10 g (89.9 mmol) of methyl 4-cyano-2-fluorobenzoate are dissolved in 150 ml of methanol.
Then 3.40 g (89.9 mmol) of sodium borohydride are added in portions. After the reaction has taken
10  place (TLC check), the mixture is adjusted to pH 3 with dilute hydrochloric acid and extracted
several times with dichloromethane. The combined organic phases are washed with saturated
sodium chloride solution and dried with magnesium sulfate. The solvent is then removed in vacuo,
and the residue is purified by column chromatography (silica gel, mobile phase: cyclohexane/ethyl

acetate 15:1 — 3:7). 3.70 g (27.2% of theory) of the title compound are obtained.
15 GC-MS (method 5): R, = 6.51 min; [M]" (Elpos): m/z = 151
'H-NMR (300 MHz, DMSO-d): 8 = 4.61 (s, 2H), 5.53 (s, 1H), 7.61-7.74 (m, 2H), 7.79 (dd, 1H).

Example 17A

3-Fluoro-4-formylbenzonitrile

CN



several tinmes with dichloronethane. The conbined organi ¢ phases are washed

W th satura chl oride sol ution dried with mag
Wighop ke el by

The sol vent en renoved in vacuo, an the residue is puri

chr omat ogr a (SI| ca gel, ile phase: cyclohexane/ethy| acetat 5:
3:7). 3.7 H 24 558 GPmliet v sFo-¢ RB T PE RO cae Bistalreeth U8Rt VS

(et hod 5): chloronﬁthéﬁe rﬁhdﬂ 9. 2b¥ glOG Bl Iﬁﬁiﬁ ‘of Haf a-neéleﬁi’) okirdbidR ﬁ&ﬁ@ MdZmixture is
DVBO- d6): 6 = 4.6 , 7.61-7.74 (m 2H . 7.79 (dd, 1H).

Exanpl e 17 Astgredpt m@ﬂr@mmpp@ﬂw pmswgb}rﬁr@rt qn félthpd:thrql}gb a\RbQM@/S%&@@elumA4The
PCT/ EP2008/ ?cﬁgeé (ilistﬁﬁd ot Burkier %C% cbfressure and the residue 1s R}Imﬁed by column

3-fluoro-4- r oxymet benzonltrl e are dissolved in

di chl or ofret hlanmatomph)'%lﬁﬁh gl (ndddBe QhMIghlwémﬂhmghﬂé@mgl(lﬂ) 1%)0f theory) ef theltida .
The m xture is séirrﬁt room tenperature overnight and then filtered
through a sROPRORT #EQPHWRY col urm. The solvent is distilled out under
reduced pressure, and the residue is purified by colum 5 chromatography
(silica gel GOMBi(InethahHsR;= 8i Chim [(MiTEEasien/z 12@ ny (12 1% of theory) of the
title conmpound are obtained. GC-Ms (nmethod 5): R 5.11 mn; (El pos):

T oY 3%336%996%&9% iy, éﬂ%i%%m ewz?érﬁfih'i?n e NG

HO 25.0 g (164.91 nunol) of 3-chloro-4-nethyl benzonitrile are dissolved in

150 M of DigkampledgAa25.55 g (214.39 mml) of N, N-di net hyl formam de di net hyl
acetal are aaaeg The mixture is stirred in an oil bath at a tenperature of

140C for 20 h and then at 180C for 4 h. The volatile
10  3-Chloro-4-formylbenzonitrile

CN

Cl

H O

25.0 g (164.91 mmol) of 3-chloro-4-methylbenzonitrile are dissolved in 150 ml of DMF, and
25.55g (21439 mmol) of N, N-dimethylformamide dimethyl acetal are added. The mixture is
stirred in an oil bath at a temperature of 140°C for 20 h and then at 180°C for 4 h. The volatile

15  components are removed in a rotary evaporator, and the remaining residue is directly reacted
further.

The crude 3-chloro-4-[2-(dimethylamino)vinyl]benzonitrile obtained in this way is taken up in
500 ml of THF/water (1:1), and 77.6 g (362.9 mmol) of sodium periodate are added. The mixture
is stirred at room temperature for 18 h, and then the precipitate which has separated out is removed
20 by filtration. The filtrate is mixed with saturated sodium bicarbonate solution and extracted three
times with ethyl acetate. The combined organic phases are dried with sodium sulfate, and the
solvent is removed in a rotary evaporator. The crude product is purified by column
chromatography (silica gel, mobile phase: cyclohexane/ethyl acetate 7:3). 3.0 g (15% of theory) of

the title compound are obtained.
25  GC-MS (method 5): R, = 6.64 min; [M]" (Elpos): m/z = 165

'"H-NMR (300 MHz, DMSO-d): § = 7.97-8.03 (m, 2H), 8.27 (s, 1H), 10.34 (d, 1H).



15 conponents are renpved in a rotary evaporator, and the renmini
Cis direct| yWPY¥M30G urt her. The crude -45- PCI/EP200
3-chl oro-4-[2-(di nmet hyl am no) vi nyl ] benzonitrile obtained in this way is

t aken up i nExapfifle 9A of THE/water (1:1), and 77.6 g (362.9 mmol) of sodium
periodate are added. The m xture is stirred at roomtenperature for 18 h,
and then th i P . Whi ch has separated out is renoved 20 by

filtrati on.ﬁﬁ"ﬁjien?ﬂ'ﬁ%&rha ogltﬁlﬁ‘@ m xed with saturated sodi um bi carbonate sol ution
and extracted three tines with ethyl acetate. The conbi ned organi c phases
are dried with sodiumsulfate, and the sol @t is renoved in a rotary
evaporator. The crude product is purified by colum chromatography (silica
gel, nobil e phase: cycl ohexane/ et hyl & 5 -3). 3.0 g (15% of theory) of
the title conpound are obtained. 25 od 5: R =6.64 mn; [M'

(Elpos): mlz = 165 "H NWR (300 MHz, 2 = 7.97-8.03 (m 2H), 8.27
(s, 1H), 10.34 (d, IH. W2008/ 104306 -45- HCT/ EP2008/ 001257 Exanple 19A
4-Fornyl - | -naphthonitrile N H O 2.50 g (14.95 mol) of

4- et hyl -1 -naphthonitrile are dissolved iR"40a1 of tetrachl oronet hane and
5 3.19 g (17.94 mmol) of N bronosuccinimde and 245 ng (1.50 mmol ) of
2,2'-azobi s-2-nmethyl - propanenitrile are added. The m xture is stirred at
the reflux 2.80hpérMdSummolpoict-methhitl-nashthenitrdowuk diseplvediimé0 pit ofdefeachliogonieihaneansd
off. 2.75 0,(d4..7%0f the f 4-(bhr. | ) -1- btril r

obt ai nedg’i n3'gtgﬁtgr?7|'/?€n%l}obg ‘ﬁyérﬁ) ogyg&?g@%?@&éﬁﬁp%oﬁtsﬂﬁﬁg élggfb%t]érzlo lls'gé S
2.75 g (11. prépanenitr)le ae atided. Dlicomixdee siatiatd@dhd rfltvhtempeatnrasvernighs. safter ecbling, 60

A A R L M

mxture is ghthinédd adhrify@OI0% SAPRE Sdabte@waN&k RirGBt purifibgiodl Xt ure is then
filtered through silica gel and the filtrate is concentrated. The residue

is purified on a Biot agll? cartri d(%e (40_|\/(9h, (el uent: jsohexane/ethyl acetate

3:1). The pf-dagst!-Framel shise BromEnbhnsddn thisery e digstved & SOmahad perionitlegand

\rAﬁt ary eyapogarfbleciitdidvBe3AF sk dikdl Breh N3 oX12.59 Sicholyiok WAl B RYIph &R N-0xide

er eupon

are added, and the mixture is stirred at room temperature overnight. The mixture is then filtered
through silica gel and the filtrate is concentrated. The residue is purified on a Biotage cartridge
(40 M) (eluent: isohexane/ethyl acetate 3:1). The product fractions are combined, the solvent is
removed in a rotary evaporator, and the residue is then stirred with diethyl ether, whereupon

15  crystallization occurs. The product is washed with a little diethyl ether and dried under high
vacuum. 254 mg (12.6% of theory) of the title compound are obtained.

LC-MS (method 3): R, = 2.27 min; [M+H]" (Elpos): m/z = 182

'"H-NMR (300 MHz, CDCly): & = 7.79-7.87 (m, 2H), 8.05 (d, 1H), 8.09 (d, 1H), 8.37 (m, 1H), 9.27
(m, 1H), 10.51 (s, 1H).

20 Example 20A

2-Cyanoethyl 4-(4-cyano-2-methoxyphenyl)-2-methyl-5-ox0-1,4,5,6-tetrahydro-1,6-naphthyridine-

3-carboxylate



15 crystallization occurs. The product is washed with a little diethyl ether
and dried vacuum 254 ng (12.% of theory) of t§§¢@¢ do8/06Ps8R0UNd
are obtaingﬂeﬁﬁ%?“gaxhethod 3): R = 2. Zf%nln [ MFH] ' ( El pos n% = 182
"H-NWVR (300 MHz, CDCI3): S = 7.79-7. 87 (m 2H), 8.05 (d, 1H, 8.09 (d, 1H),
8.37 (m 1H), 9.27 (n1 lkb, 10.51 (s, 1H). 20 Exanpl e 20A

2- Cyanoet hyl 4- (4- cyano- 2- net hoxyphenyl ) - 2- netQyl - 5- oxo-1, 4, 5, 6-tetrahydro-1,
@ PCT/ EP2008/ 001257 N H3C'O
0

6- napht hyri di ne- 3car boxyl ate W)2008/ 10430

0O NC~~OIl I NH H3C H 14.63 g ( pf the conmpound from Exanpl e
10A, 10.00 g (90.81 mmol ) of 4-amn odi lkb-one [Searls, T.,
McLaughlin, L.W, Tetrahedron 55, 119851#399. (19%9) and 15.65 g (90.81
mol ) of 2-cyanoet hyl 3-oxobutanoate [ Yaganotfo, Ty, et al., Bioorg. Med. 5
Chem Lett. 16, 798-802 (2006NL.are~dis i Q0 m  of isopropanol and
stirred at the reflux tenperatu un@er a Nidays. The m xture is
then concentrated and subsequently purifi ed chr omat ogr aphy
(silica gel; nobile phase: initially e etabhezdnd t hen

di chl or onet hane/ net hanol 10:1). The resd tlngqproduct fractions are
concentrated and then taken wup in a little ethyl acetate. The precipitated
product is filtered off and dried at 40C in vacuo 10 overnight. 10.11 g
(27% of t heth§) 20190 §He mmal] e@f cherpompaurdr EombExdmpd . 10AC- 1090 getEd Bmo)Rof =

1.83 mn; El pos) = 1 1 ankd N 3 % = 7
(s 3y 2. FanmeBy 2Tt one Rl oy ayll ol b g SRR 1098 ostyP e,
(d, 1H), 7.add (565 4K0,.817m3])(od @-cydddethyl/ 3-3KobhitaBbaté (I anZirfoto, T.,38 al.SBiodtd) MeHO. 83
(s, | H.)> " Chem. Lett. 16, 798-802 (2006)] are dissolved in 300 ml of isopropanol and stirred at the reflux

temperature under argon for 3 days. The mixture is then concentrated and subsequently purified by

column chromatography (silica gel; mobile phase: initially ethyl acetate and then

dichloromethane/methanol 10:1). The resulting product fractions are concentrated and then taken

up in a little ethyl acetate. The precipitated product is filtered off and dried at 40°C in vacuo
10 overnight. 10.11 g (27% of theory) of the title compound are obtained.

LC-MS (method 6): R, = 1.83 min; MS (Elpos): m/z =391 [M+H]"

'"H-NMR (300 MHz, DMSO-d¢): & = 2.27 (s, 3H), 2.79 (m, 2H), 3.75 (s, 3H), 3.96-4.14 (m, 2H),
5.19 (s, 1H), 5.87 (d, 1H), 7.10 (d, 1H), 7.23 (dd, 1H), 7.30-7.35 (m, 2H), 9.30 (s, 1H), 10.83 (s,
1H).

15 Example 21A

2-Cyanoethyl 4-(4-cyano-2-methoxyphenyl)-5-ethoxy-2-methyl-1,4-dihydro-1,6-naphthyridine-3-

carboxylate




15 Exanpl e 21A 2- Cyanoet hyl
4- (4- cyan- 2VREOHHFMeny! ) - 5- et hoxy- 2- netdlyl - 1, 4- di hydr o- 1, BCHEBHIO8PPI HiTne- 3
- carboxylate CN H3C-O\CH3 O 1 I O NC~~~O ~N ~ H3C N W2008/ 104306 -47-
PCT/ EP2008/ B026 25.620m@06l) gf (i’506Rowndofrm dixample 264 oo suspenided i Eﬂanmferiaﬁﬂ are
suspended i 0 o t hof ormat.e an t ed over
a total per| 89 ?Onflgpga ({)}ﬁeraéed% éyddpoﬁé ToPveE 8 alrﬁeméj ?i?%%lﬂf flurdir%psé’cf((’fc%rﬁ%ate&dded
each hour t s(mlftuhleadicﬁﬁé tadidbﬂ efdhtour ©. thd ieadtﬁ)n nfietGreslt is the@dstiated ihe S@ﬁﬂiemperature
tenperature @Enlg fter cool excess orthoester is rermve(,?1
rotary evapdfat B FREfRfR O bﬂ%@aa%fewe 07 B OB BYAPEB{nfnd the cru
chr omat ogr apbuct §ip hhﬁéli o lunfRB kit dPRPBP (sil6cH G1O BRI WHa QL BYdIoRERE RIS ackt: tl:)
7.20 ¢ (65?5}of theo@y tgfathe title co ?(()und%are obt ai negy LC M5 (rg}e?c 8

p

R = 2.82 ni:h: TRBe( @fstyleowo)fthetmlworpwmiare'omm (300 MHz, DMBO-d6): S =
1.12 (t, 3H), 2.33 (s, 3H), 2.77 (m 2H), 3.78 (s, 3H), 3.99- 4.13 (m 4H),

> 37 (s Mo dibiolo) ko ot MidfenpddIm, 2 AJAY (M 20, 7.73 (d 18,
4-(4- Q/éno 2 rret hoxyphenyl)-5 et hoxy- 2- et hyl - 1, 4- di hydro-1, 6- napht hyri di ne-
3-car boxyl i H-AMRIGOCNHABMIQ-d0): H=-1013t, 31{)323}[\?, 31=HB@7H(1T1, 2H) 3.78 (s, 3H), 3.99-

4.13 (m, 4H), 537 (s, 1H), 6.48 (d, 1H), 7.25 (dd, 1H), 7.29-7.35 (m, 2H), 7.73 (d, 1H), 9.53 (s,
10 1H).

Example 22A

4-(4-Cyano-2-methoxyphenyl)-5-ethoxy-2-methyl-1,4-dihydro-1,6-naphthyridine-3-carboxylic acid

7.20 g (17.21 mmol) of the compound from Example 21A are dissolved in 200 ml of 1,2-
15  dimethoxyethane/water (3:1 v/v), mixed with 34.42 ml (34.42 mmol) of 1 N sodium hydroxide
solution and stirred at room temperature overnight. The mixture is then mixed with 100 ml of
diethyl ether and 100 ml of water, the organic phase is separated off, and the aqueous phase is
adjusted to pH 4-5 with 1N hydrochloric acid. The resulting suspension is stirred for 1 h and the
precipitated solid is then removed by filtration. The precipitate is washed with water and a little

20  diethyl ether. Drying in vacuo at 40°C results in 3.57 g (57% of theory) of the title compound.
LC-MS (method 7): R, = 2.32 min; MS (Elpos): m/z = 366 [M+H]"

'"H-NMR (300 MHz, DMSO-d): 8 = 1.12 (t, 3H), 2.28 (s, 3H), 3.74 (s, 3H), 4.07 (m, 2H), 5.33 (s,
1H), 6.44 (d, 1H), 7.23-7.29 (m, 2H), 7.32 (s, 1H), 7.70 (d, 1H), 9.25 (s, 1H), 11.34 (s, 1H).



- of 1 N sodiu

7.20 g (17.21 mmol ) of the conpound from Exanpl e 21A are dissolved in 200 mni
of 1,2- 15 Q}i(ﬁﬁéﬁﬂ?ﬁ)ﬁ@é hane/water (3:1 v/vj)e mxed with 34. 42 fepbRf Lm0l )
m hydroxide solution and stirred at roomtenperature overnight.
The m xture_is thg mxed with 100 m of diethyl ether and 100 ml of water,
t he organi cgﬁ%@%—& separated off, and the aqueous phase is adjusted to pH
4-5 with 1IN hydrochloric acid. The resulting suspension is stirred for 1 h
and the pregi-pihbat- 2 rstiddol-BylitbshyherBviag- iy dihidrb 11 #tdaphthyridie4 BT|SChetht at e
is washed with water and a little 20 diethyl ether. Drying in vacuo at 40C
resul ts in FBMZGNiRos of theory) of the title conpound. LC-MS (nethod 7):
R =2.32 mn; M5 (Elpos): mz = 366 [MtH' 'H NWR (300 MHz, DMSO-d6): S =
1.12 (t, 3H), 2.28 (s, 3H), 3.74 (s, 3H,c4 07 (m 2H), 5.33 (s, IH, 6.44
(d, IH), 7.23-7.29 (m 2H), 7.32 (s, IH),[7.70 (d, 1H), 9.25 (s, IH), 11.34
(s, 1H). W2008/ 104306 -48- PCT/ EP2008/ Exanpl e 23A 4-[5-Et hoxy-3-(1

H i m dazol - 1-yl carbonyl )-2-nethyl- | ,4 dr o- |

, 6-napht hyridin-4-yl]-3-neth- oxypenzo N HHC~0OOCCH3 ~NI I ~ N
HBC N H 5 1.20 g (3.28 mml) of *t h©comyound from Exanpl e 22A are
introduced into 25 m of ethyl acetaie and, afyef “agidition of 0.666 g (4.11
mml ) of 1, P-carbonyl diinidazole, stiffred|at rfom tenperature overnight.
The reaction mxture is concent}gs.Le 2 evaporator, and the crude
product obtained in this way NS e purification for further
reactions. Ms (Elpos): mz = 4 pl e 24A

2- Cyanoet hyl 2- (4- cyano- 2- met hoxybertd)07i deﬁ Oxobut anoate N

)_

5  1.20 g (3.28 mmol) of the compound from Example 22A are introduced into 25 ml of ethyl acetate
and, after addition of 0.666 g (4.11 mmol) of 1,1'-carbonyldiimidazole, stirred at room temperature
overnight. The reaction mixture is concentrated in a rotary evaporator, and the crude product

obtained in this way is employed without purification for further reactions.
MS (Elpos): m/z =416 [M+H]".

10  Example 24A

2-Cyanoethyl 2-(4-cyano-2-methoxybenzylidene)-3~oxobutanoate

CN
CH
o o7
NC\/\O Z
H,c” SO

3.00 g (18.62 mmol) of the compound from Example 10A, 3.18 g (20.48 mmol) of 2-cyanoethyl
3-oxobutanoate [Yamamoto, T., et al., Bioorg. Med. Chem. Lett. 16, 798-802 (2006)], 213 pl
15  (3.72 mmol) of acetic acid and 368 pl (3.72 mmol) of piperidine are dissolved in 50 ml of
anhydrous dichloromethane and stirred under reflux with a water trap overnight. The volatile
components are then removed in a rotary evaporator, and the residue is purified by column
chromatography (silica gel; mobile phase: gradient cyclohexane/ethyl acetate 7:3 — 1:1). 2.77 g

(48% of theory) of the title compound are obtained as a mixture of the £/Z isomers.



0 O-CH3 NC,,,,.,~O H3C 0 3.00 g (18.62 nmml) of the compound from Exanpl e

10A 3.18 | ) of 2-cyanoet hyl oxobut anoate [, et
oo R 9 PR o

, Bioor em Lett. 16, 798- 802 (2006)] 213 1 1 | ot

+ in 50
Zﬁﬁtyh?oﬁ? RSP Bl P MRS B Saf bR V201 50, ©
overnight. The volatile conponents are then renoved in a rotary evaporator,

and the restggggéas?urified by col umm chronatography (silica gel; nobile
phase: gradlent cyc ohexane/ethyl acetate 7:3 -4 1 1) 2.77 g (48% of

t heory e ti ou re of .the Z | soners.
W)2008/ 1043 yangeh ylﬁdf‘f %@F%B’@? efly?)L?(f g@"%ﬁf@? ﬂ’éﬁi fyp;0-tpirahydre-1 g;n%‘? Y4 00

mn; M5 (El §88)-calblate 299 [I\/H—I] Exanpl e 25A 2- Cyanoet hyl

4- (4 cyan- 2- met hoxyphenyl)-2, 7- dlnethyl 5-oxo0-1, 4, 5,

6-tetrahydro-1, 6-naphthyri- dine-3-carboxylate N 11 H3QOOO0O NC~ 1 NH
H3C C NCH3 5 1.49 g (5.00 mmol) of the co LOlnd from Exanpl e 24A are
introduced into 30 m of 2-propanol, mxedwth 620 ng (5.00 nmol) of

4- am no- 6- net hyl pyridi n-2(1H)-one [Bisagny;, B} Hung, N. C., Synthesis,
765-766 (1984)] and then stirred at the r§ tenperature overnight. After
cooling, the precipitate is filte gshed with diethyl ether and
dri ed under high vacuum 1.53 g (76% o 10 t heory) of the t|tIe conpound
are obtained. LCG-MS (nethod 3): R=1.% ; D(Elpos): mz = 405 [ M+H'

NC\\//“\O

T
o
Iz
0
I

1.49 g (5.00 mmol) of the compound from Example 24A are introduced into 30 ml of 2-propanol,

mixed with 620 mg (5.00 mmol) of 4-amino-6-methylpyridin-2(1H)-one [Bisagni, E., Hung, N.C.,

Synthesis, 765-766 (1984)] and then stirred at the reflux temperature overnight. After cooling, the

precipitate is filtered off, washed with diethyl ether and dried under high vacuum. 1.53 g (76% of
10  theory) of the title compound are obtained.

LC-MS (method 3): R, = 1.73 min; MS (Elpos): m/z = 405 [M+H]"

'H.NMR (300 MHz, DMSO-dg): 8 = 2.05 (s, 3H), 2.26 (s, 3H), 2.78 (m, 2H), 3.74 (s, 3H), 3.96-
4.13 (m, 2H), 5.14 (s, 1H), 5.64 (d, 1H), 7.23 (dd, 1H), 7.28-7.33 (m, 2H), 9.22 (s, 1H), 10.82 (s,
1H).

15 Example 26A

2-Cyanoethyl 4-(4-cyano-2-methoxyphenyl)-5-ethoxy-2,7-dimethyl-1,4-dihydro-1,6-naphthyridine-

3-carboxylate



"H-NWR (300 MHz, DVMsO-d6): 8 = 2.05 (s, 3H), 2.26 (s, 3H), 2.78 (m 2H),
3.74 (s, 3 13 (m 2H), 5.14 ( 1H), 5.64 (d, 1H; 1H),
7.28-7. 33 (leozg?%?,ﬁy“é&zz (s 1k 10,82 (907 1H). 15 Exampi ?%Ep%fo&;og%gt hy
4- (4- cyano- 2- net hoxyphenyl ) - 5- et hoxy- 2, 7- di pgt hyl - 1, 4- di hydro- 1, 6- napht hyri d
i ne- 3-carboxyl ate W2008/ 104306 -50- PCT/ERZ008/001257 N H3C'0O 0 O CH3
NC~~O I N H3CHCH3 1.52 g (3.76 mol ) of #Qhe conpound from Exanpl e 25A are
suspended in 40 m of triethyl orthoforng and heated to 130C. Then, over
a total period of 8 hours, 10 drop% f cof rated sulfuric acid are added
each hour to the reaction mxture. BN thefr stirred at the sane
tenperature 5 overnight. After cooling, excgss o er is renoved in a
rotary evaporator, and the crude prodgct i 4 % col um

chromat ography (silica gel; No@bil hasle: cxcl obkexane/ ethyl acetate 1:1).
The product fractions are conbited, ©he 3Gl vert” I'SNrenoved, and the residue
is taken up in a Ilittle nethanol. The crstal ing product is filtered
of f. Drying under high vacuumresultsgyi $\09°% Maof theory) of the
title conpound. 10 LC-M5 (nmethod 3): R~ = 2423 min; {Elpos): mz = 433

[MFH S ' H-NVR (300 Mz, DMSO-d6): 6 = 1.11 (t, 3H), 2.20 (s, 3H), 2.32 (s,
3H), 2.76 (m 2H), 3.78 (s, 3H), 3.97-4.12 (m 4H), 5.32 (s, 1H), 6.30 (s,
1H) . 7.24 (852 2HP,767mael) i 3ke compaupf from Egarime 25M)are sEpandsti gn 20l of triethyl

4- (4- Cyano- 8&48?&&9[%9&‘ ﬁ%&&%aw B, Bveh adbaES Mk o 8 Fotls M Spsbor Bomanidyri d
i ne- 3-carboXxylic acl C~
sulfuric acid are added each hour to the reaction mixture. It is then stirred at the same temperature
5 overnight. After cooling, excess orthoester is removed in a rotary evaporator, and the crude
product is purified by column chromatography (silica gel; mobile phase: cyclohexane/ethyl acetate
1:1). The product fractions are combined, the solvent is removed, and the residue is taken up in a

little methanol. The crystallizing product is filtered off. Drying under high vacuum results in

1.09 g (67% of theory) of the title compound.
10  LC-MS (method 3): R, = 2.23 min; MS (Elpos): m/z = 433 [M+H]"

'H-NMR (300 MHz, DMSO-dg): 8 = 1.11 (t, 3H), 2.20 (s, 3H), 2.32 (s, 3H), 2.76 (m, 2H), 3.78 (s,
3H), 3.97-4.12 (m, 4H), 5.32 (s, 1H), 6.30 (s, 1H), 7.24 (d, 1H), 7.27-7.32 (m, 2H), 9.43 (s, 1H).

Example 27A

4-(4-Cyano-2-methoxyphenyl)-5-ethoxy-2,7-dimethyl-1,4-dihydro-1,6-naphthyridine-3-carboxylic
15 acid

642 mg (2.52 mmol) of the compound from Example 26A are dissolved in 40 ml of 1,2-
dimethoxyethane/water (3:1 v/v), mixed with 5.04 ml (5.04 mmol) of 1 N sodium hydroxide



0 CH3 HOIl ~N H3CHCH3 642 nmg (2.52 nmml) of the compound from Exanpl e
26A are di i O m of 1,2- dinethgxyethane/water (3; | xed
with 5. 04 fﬁé%fgﬁ%j4%|) L1 Ol N 2odium e da os006: 10420k EPYpe/o0) 357
PCT/ EP2008/ 001257 . solution and stirred at rogmtenperature overnjght. The
mxture is Sn"ﬁ’é‘ﬂ“ A% SUTSH Firoa0 PRSI DiehEn Rds " e AR She
organi ¢ phasighyiSetseRad 30 86l @fWaterafhd drid@icASHARON SsePIRASE offSandadlé H%Se@ﬁk pasPld 4-5
with 1 N hydrochloric acid. The resulting suspension is stirred for 1 h, and
the preci prdjusteddo BB Yvitl | Nhipidrackles agid plhefrpsuiting spspensiong stgred dpipl bozog thes

washed wit r"pr!\%ﬁif%ﬂfedasﬂﬁld & théd fehBvet B) Bid¥on. %Q?fecipgt)! iNGadhibd GHE walkr URE H Bittle
results in 642 ng (67% of theory) ‘of the title conmpound. LC M5 (nethod 3)

R, = 1.87 ndiethylvghet Birpiogjt 40/ m vc@gesyltvinf42 mg6RvRS (tl8o0y) MHke tithvB@pded. 6 =

1.11 (t, 3H), 2.19 (s, 3H), 2.28 (s, 3H), 3.74 (s, 3H, 4.05 (m 2H), 5.28
(s, 1H), 6.27 .o 20-¢7.- 28, el H, 9.17 (s, 1H), 11.31
(5 11 e oS SIaT AR e me-Sho et

4- (4- cyano- 2- net hoxyphenyl ) - 2, 8- di net hyl - 5- oxo- 1, 4, 5, 6-t et rahydr o- 1, 6- napht h
yri- di ne- 3'HEMROBY0 MHz, NMIBE)® + 1.10 (3HNC19 (©3H),12.28Hs, 3H3G. M (s, 3HOHBO2(89 ¢

S o opanol ) 25nibth St R4 Gy it S TR e Ty & Pl B RS AR A SR Sty ™

4- am no- 5- net hyl pyri di n-2(1H)-one [Bisagni, E., Hung, N.C., 15 Synthesis,
765-766 (19BfaWniplap8iAt hen stirred at the reflux tenperature overnight. After
cooling, the precipitate is filtered off, washed with diethyl ether and

dri ed under_high cuum 2.22 61% of
10 2-%ygloet¥§l 4-a-cyano- -met%o:gyp?ier?y -2,8-dimethyl-5-ox0-1,4,5,6-tetrahydro-1,6-naphthyri-

dine-3-carboxylate

2.69 g (9.00 mmol) of the compound from Example 24A are introduced into 45 ml of 2-propanol,
mixed with 1.17 g (9.00 mmol) of 4-amino-5-methylpyridin-2(1H)-one [Bisagni, E., Hung, N.C,,
15 Synthesis, 765-766 (1984)] and then stirred at the reflux temperature overnight. After cooling, the
precipitate is filtered off, washed with diethyl ether and dried under high vacuum. 2.22 g (61% of

theory) of the title compound are obtained.
LC-MS (method 3): R, = 1.75 min; MS (Elpos): m/z = 405 [M+H]"

'"H-NMR (300 MHz, DMSO-dq): 8 = 2.03 (s, 3H), 2.35 (s, 3H), 2.80 (m, 2H), 3.74 (s, 3H), 4.04 (m,
20 1H), 4.11 (m, 1H), 5.20 (s, 1H), 6.95 (s, 1H), 7.23 (dd, 1H), 7.28-7.33 (m, 2H), 8.18 (s, 1H), 10.76
(s, 1H).



theory) of the title conmpound are obtained. LC-M (nethod 3): R = 1.75 mn;
M5 (El pos): = [ MPFH * " H-NWR (300 , DMBO-d6): 6 = :

2. 35 (s, 3|—?f’%§08§k9ﬁ?‘?r‘i oH)., 3.74 (s, 3%{)',%?.204 (m 20 1H) Tp‘%_r/%ﬁz(%o%/oo%,
5.20 (s, 1H, 6.95 (s, 1H), 7.23 (dd, 1H), 7.28-7.33 (m 2H), 8.18 (s, 1H),
10.76 (s, M 1 08/ 104306 -52- PCT/ EP2008/ 001257 Exanple 29A

2- Cyanoet hyl

4- ( 4- cyano- 2egmbbiaxyinhento) 2-met@bipkany B, Setbxitddirethy Bt dlidiby ko a; cladhihgpdibdryr i d
ine- 3-carboxylate CN O3 H3C~-tH NCB/~O H3C CH3 5 2.22 g (5.44 muol) of
the conpound*¥PBMetExanpl e 28A are suspended in 100 m of triethyl
orthoformate and heated to 130C. Then, over a total period of 8 hours, 10
drops of concentrated sulfuric acid are addgd each hour to the reaction

m xture. It is then stirred at the sane tenperature overnight. After

cool ing, excess orthoester is renoved in g-fQ{ary evaporator, and the crude
product is purified by colum chronatograi silica gel; nobile phase:
initially dichloronethane 10 then iH%ngx et)hyl acetate 1:1). The product
fractions are conbi ned, the solvent i sQenoyéd, and the residue is
crystallized fromethyl acetate/diethylp ethgr. T@(h’@qi pitate is filtered
of f and dried wunder high vacuum 1. 80} % of theory3 of the title
conmpound are obtained. LC N@Q@Amd 2 \ in, M5 (Elpos): mz =
433 [MHH]" ' H- NVR (300 MHz, DI\/SOdG)QG= "g]H), 2.16 (s, 3H), 2.42
(s, 3H, 2.78 (m 2H), 3.77 (s, 15 3H), .1)’&«(m 4H), 5.37 (s, 1H),
7.25 (d, 1H), 7.28-7.33 (m 2H), 7.6MHS, JJ, 8Y35 (s, 1H). Exanple 30A
4- (4- Cyano- 2- net hoxyphenyl ) - 5- et hoxy- 2, 8- di Het hyl -1, 4- di hydro-1, 6- napht hyri d
i ne- 3-carboxylic acid W2008/ 104306 -53- PCT/ EP2088/ 001257

5 222 g (5.44 mmol) of the compound from Example 28A are suspended in 100 ml of triethyl
orthoformate and heated to 130°C. Then, over a total period of 8 hours, 10 drops of concentrated
sulfuric acid are added each hour to the reaction mixture. It is then stirred at the same temperature
overnight. After cooling, excess orthoester is removed in a rotary evaporator, and the crude
product is purified by column chromatography (silica gel; mobile phase: initially dichloromethane

10 then isohexane/ethyl acetate 1:1). The product fractions are combined, the solvent is removed, and
the residue is crystallized from ethyl acetate/diethyl ether. The precipitate is filtered off and dried
under high vacuum. 1.80 g (77% of theory) of the title compound are obtained.

LC-MS (method 6): R, = 3.02 min; MS (Elpos): m/z = 433 [M+H]"

'H-NMR (300 MHz, DMSO-d): & = 1.11 (t, 3H), 2.16 (s, 3H), 2.42 (s, 3H), 2.78 (m, 2H), 3.77 (s,
15 3H), 4.01-4.13 (m, 4H), 5.37 (s, 1H), 7.25 (d, 1H), 7.28-7.33 (m, 2H), 7.60 (s, 1H), 8.35 (s, 1H).

Example 30A

4-(4-Cyano-2-methoxyphenyl)-5-ethoxy-2,8-dimethyl-1,4-dihydro-1,6-naphthyridine-3-carboxylic

acid



CNI \ HCO0/ 0OCH3 HOI I ~N H3ICNCH3 1.75 (405rrrm|)ofthe
conpound fr Le 29A are dissolved in 60 m of
dinethoxyetﬁgﬁgﬁagpgﬁz(Z.l viv), 8.09 m™ 8. 09 mmuol) of 1 AFQB@?6%¥HV&%%&|de
solution are added, and the m xture is stirred at roomtenperature for one
hour. 30 ml of diethyl ether are then 5 Mded to the m xture, and the
aqueous phase is acidified with 6 N hydrQchloric acid. The resulting
precipitate is filtered off and washed y water and a little diethyl

ether. Drying in a vacuum dryiﬂg;ove OCresults in 1.47 g (96% of

t heory) of the title conmpound. ‘ R = 2.50 mn; M (El pos):
mz = 380 [MtH ' ' H NVR (300 MHz, b S,?\i 4 (t, 3H, 2.14 (s, 3H)

2.37 (s, 3H, 3.73 (s, 3H, 4.04 ( 05, 3%Hss 1H), 7.26 (m 2H)
7.32 (s, 1H), 7.57 (s, 1H), 8.16 (s 11,43 (br. s, 1H). Exanple 31A

2- Cyanoet hyl HO N

2- et hyl - 4- (2- net hyl - 4- oxo- 4H chr onen-|B- yl )} 5- 0xo-1, 4, 5, 6-tetrahydro-1, 6- nap
h- thyridine-3 -carboxylate 0 HBG £ ~~ Ol | NH H3C N/ H 15
3.00 g (15.94 nmmol) of the conmpound from pl e 5A, 1.75 g (15.94 mmol ) of

4-am nopyridin- 2(1H)-one [Searls, T., MLaugHjn, L. W, Tetrahedron 55,
11985-11996 (1999)] and 2.47 g

1.75 g (4.05 mmol) of the compound from Example 29A are dissolved in 60 ml of 1,2-
dimethoxyethane/water (2:1 v/v), 8.09 ml (8.09 mmol) of 1 N sodium hydroxide solution are
added, and the mixture is stirred at room temperature for one hour. 30 ml of diethyl ether are then
5  added to the mixture, and the aqueous phase is acidified with 6 N hydrochloric acid. The resulting
precipitate is filtered off and washed with water and a little diethyl ether. Drying in a vacuum

drying oven at 40°C results in 1.47 g (96% of theory) of the title compound.
LC-MS (method 7): R, = 2.50 min; MS (Elpos): m/z = 380 [M+H]"

'H-NMR (300 MHz, DMSO-dg): & = 1.14 (t, 3H), 2.14 (s, 3H), 2.37 (s, 3H), 3.73 (s, 3H), 4.04 (m,
10 2H), 5.33 (s, 1H), 7.26 (m, 2H), 7.32 (s, 1H), 7.57 (s, 1H), 8.16 (s, 1H), 11.43 (br. s, 1H).

Example 31A

2-Cyanoethyl 2-methyl-4-(2-methyl-4-oxo-4 H-chromen-8-yl)-5-0x0-1,4,5,6-tetrahydro-1,6-naph-
thyridine-3-carboxylate

15  3.00 g (15.94 mmol) of the compound from Example 5A, 1.75 g (15.94 mmol) of 4-aminopyridin-
2(1H)-one [Searls, T., McLaughlin, L.W., Tetrahedron 55, 11985-11996 (1999)] and 2.47 g
(15.94 mmol) of 2-cyanoethyl 3-oxobutanoate [Yamamoto, T., et al., Bioorg. Med. Chem. Lett. 16,



(15.94 mmol ) of 2-c¥anoet hyl 3-oxobutanoate [Yamanoto, T., et al., Bioorg.
Med. Chem WERQ08/1043060D2008/ 104306 - 54- -PETF/ EP2008/ 001257 FOREBHP00HHB) |
are dissolved in 60 m of ethanol and stirred at the reflux tenperature
under ar gori798¢02(200¢ktre disselveglie ©D pil bhetbehopandditiotd atshe tafux ttmbé¢retmeedindérfargon
washed with eth and. di.et hyl. et her and ie nder hi vacuum . 2. 3
(3596 of "t nedPy B e RECipEL PRANT R Bl Sndd VI Sl ne ad ©
bei ge- col ordridd andes hizh Sacuoml C30/B (F3vebhthebry))af the, title cdmp&unitiare; obddinedih ho$yrm ofl z =
418 [MtH] ' .. . Exappl e 32A 2- Cyanoet hyl
5- et hoxy- Z-WW{EPeﬂ-CWE%t hyl - 4- oxo- 4H chr onen- 8-yl ) - 1, 4- di hydr o- 1, 6- napht hy
ri- dine-3-carboxylate 0 CH3 H3C %%~ NC~~3H 10 2.20 g (5.27 mmol) of the
conpound f riomvsx@iERiog 78 Ri=are nﬁﬂ;sms(ngt?@k)hﬂ/z&qu@HEt riethyl orthoformate
and heated to 130C. Then, over a total period of 8 hours, 5 drops of
concentrated sulfuric acid are added each hour to the reaction mxture. It
i s then stikxampled2A ne sanme tenperature overnight. After cooling, excess
orthoester is renoved in a rotary evaporator, and the crude product is
purified by epdndbiyGatRIXRLAAGRRAY 2 dihyl-G x 82 k. chfiidhlsey Ph a3y diolt -habhinyri-
di chl oronet hane, 15 then ethyl acetate, finally ethyl acetate/nethano
20:1). The @roduaboRyidcti ons are concentrated to a volume of about 5 ni.
The precipitated product is filtered off and, after washing w th ethyl
acetate and diethyl ether, dried undeg high vacuum 282 ng (12% of theory)
of the title conpound are obtained in}|fthe formof brown crystals. LG M
(method 3): R =1.96 nin; M5 (Elpos); 2446 [MEH Y 20 ' H-NWR (300 MHz,
DVMSO-d6): S = 1.01 (t, 3H), 2.38 (s A (m 2H), 3.96-4.13 (m 4H),
@ (t, 1H), 7.67 (dd, 1H), 7.76
727 1

5.54 (s, IH), 6.19 (s, 1H), 6.53 (d,
04306 -55- PCT/ EP2008/ 001257

|
(d, 1H), 7.80 (dd, 1H), 9.69 (sH

I
w

O

Iz

10  2.20 g (5.27 mmol) of the compound from Example 31A are suspended in 80 ml of triethyl
orthoformate and heated to 130°C. Then, over a total period of 8 hours, 5 drops of concentrated
sulfuric acid are added each hour to the reaction mixture. It is then stirred at the same temperature
overnight. After cooling, excess orthoester is removed in a rotary evaporator, and the crude
product is purified by column chromatography (silica gel; mobile phase: initially dichloromethane,

15  then ethyl acetate, finally ethyl acetate/methanol 20:1). The product fractions are concentrated to a
volume of about 5 ml. The precipitated product is filtered off and, after washing with ethyl acetate
and diethyl ether, dried under high vacuum. 282 mg (12% of theory) of the title compound are

obtained in the form of brown crystals.
LC-MS (method 3): R, = 1.96 min; MS (Elpos): m/z = 446 [M+H]"

20 'H-NMR (300 MHz, DMSO-dg): 5 = 1.01 (t, 3H), 2.38 (s, 6H), 2.74 (m, 2H), 3.96-4.13 (m, 4H),
5.54 (s, 1H), 6.19 (s, 1H), 6.53 (d, 1H), 7.31 (t, 1H), 7.67 (dd, 1H), 7.76 (d, 1H), 7.80 (dd, 1H),
9.69 (s, 1H).



Exampl e 33A

S5- Et hoxy- 2-webhhod/ rAzd- met hyl - 4- oxo- 4H chysonen- 8-yl ) - 1, 4- dlﬂ;@/ﬁ/ﬁpmbggopgpht hy
ridine- 3- caréoxyllc acid O HBCOOCH3 HOI I N H3C H5 270

mol ) of t CcO nd from Exanpl e 32A are dissolved in 15 m of 1 2-

di met hoxyeMwﬁ% (2:1 v/iv), .21 m (2.21 mmol) of 1 N sodi um hydroxi de
solution are added, and the m xture is stirred at roomtenperature for 1 h.
30 m of di ﬁEtmyky-ﬁthiemyl-ra{bmemglm a:dxalﬁb‘ﬂchrbmert—&el)ne@dihjdmlmmphlhﬁidin'Ek‘Be aqueous
phase is s (I% ated off and acidified with 1 N hydrochloric acid. The

resul ting pPEOYIG%I% is filtered off and washed with water and a little
diethyl ether. 10 Drying in vacuo at 40C results in 167 ng (70% of theory)
of the title conmpound. LC-MS (nethodQ7): R, = 2.0l mn; M5 (Elpos): mz =
393 [MtH " " H NWR (300 MHz, DIVSOdG) =1.02 (t, 3H), 2.33 (s, 3H), 2.35
(s, 3H, 3.97 (m 1H), 4.08 (m 1B s, 1H), 6.18 (s, 1H), 6.50 (d,
1H, 7.31 (t, 1H), 7.60 (dd, 1H)), H), 7.79 (dd, 1H), 9.42 (s,
11-1), 11.45 (br. s, 11-1). 15 Exa S - Cyanoet hyl
4-[4-Dbronmo-2-(trifluoromet hoxﬁg%enyO] 2- -oxo-1,4, 5,6-tetrahydro-1,6
- n aphthyridine -3 -c arb oxyl ate @200{ 6 “Ci§; PCT/EP2008/ 001257 Br
F3C'O/ OO Ol I NH H3CH/ 10.0¢ 1. 17 mml) of the conmpound from
Exanpl e 6A and 6.41 g (31.17 mmll_}o ;

H,C

Iz

5 270 mg (0.61 mmol) of the compound from Example 32A are dissolved in 15 ml of 1,2-
dimethoxyethane/water (2:1 v/v), 1.21 ml (1.21 mmol) of 1 N sodium hydroxide solution are
added, and the mixture is stirred at room temperature for 1 h. 30 ml of diethyl ether are then added
to the reaction mixture. The aqueous phase is separated off and acidified with 1 N hydrochloric
acid. The resulting precipitate is filtered off and washed with water and a little diethyl ether.

10  Drying in vacuo at 40°C results in 167 mg (70% of theory) of the title compound.

LC-MS (method 7): R, = 2.01 min; MS (Elpos): m/z = 393 [M+H]"

'H-NMR (300 MHz, DMSO-dy): & = 1.02 (¢, 3H), 2.33 (s, 3H), 2.35 (s, 3H), 3.97 (m, 1H), 4.08 (m,
1H), 5.52 (s, 1H), 6.18 (s, 1H), 6.50 (d, 1H), 7.31 (t, 1H), 7.60 (dd, 1H), 7.74 (d, 1H), 7.79 (dd,
1H), 9.42 (s, 1H), 11.45 (br. s, 1H).

15 Example 34A

2-Cyanoethyl 4-[4-bromo-2-(trifluoromethoxy)phenyl]-2-methyl-5-oxo0-1,4,5,6-tetrahydro-1,6-
naphthyridine-3-carboxylate



et hyl 3-oxobutanoate [ Yamanoto, T., et al., Bioorg. Med. Chem Lett.
798- 802 ( 2086hbosB30d Nt roduced into 100 ?1 of 2-propanol aﬁ?WE?&k@hO§%9'ng
4.09 g (37.17 mmol ) of 4-am nopyridin 5 f 111-one [Searl s Laug
L. W, Tetrahedron 55, 11985-11996 (1999)], stB| rred at the refl ux
terrperature for three days. After cooling, the solvent is renoved under
reduced pressure, and the crude product is 4Ir|f|ed by col um

V

chromat ography (silica gel; nobile phase: or onet hane/ met hanol 10:1).
7.38 g (36% of theory) of the title €@mpou p obtai ned. LC M (nethod
6): 1Z, = 2.84 min; M5 (Elpos): nmlz 32997 ['. 10 Exanpl e 35A

2- Cyanoet hyl 4-[4-brono-2-(trifl uoronet - 5- et hoxy- 2- net hyl -

4-di hydro-1, 6-naph- thyridine-3-carbox 3C-O 00 CH3 NC-~O04 1 N
HBC NH 7.30 g (13.19 mmol) RE_t he~conp anpl e 34A are suspended

in 150 mM of triethyl 15 orthofdfmat® and ed t ANH30C. Then, over a
total period of 7 hours, 15 drops of conce g furic acid are added
each hour to the reaction mixture. It [gThew-st éd at the sane

tenperature overnight. After cooling, &xces# orthoester is removed in a
rotary evapor ator, and the crude product is purified by colum
chr omat ogr /f (SI lica gel; nobile phase:. cycl ohexane/ et h¥l acetate 1:1).

4.59 g (64%010 & Fddyyme of the cpmpm@dcfmswl%l% ap$ 0 4il peld - 1 \\omadee 1528306
o . - oate {Ya et a Bzo g Me 1 06) 1% -
57- PCT/ EFg %/V%B 3%% h{§m ’gg;aﬂ 13)Biod} Jh%énmgzt '\ésgégEk@O W

527 [ MH] !
(m 2H), 3.9Geduclinfam) 0Mhl of 2-Bropsnol gnd, ﬁfebr, ad@lnéei ©Odg (3I7H)7 mufiolB mf eiamummr)dm 7 37

(qu/ ; :?)’est Eyﬁ‘f’ﬂﬁ&% istifls 17 M& Al PO, FeBdndion 3501198579808 F985 AtiRred at the
4-[ 4- cyano- 2fl(k teinfpkiamuta for three ggyp.heefiar| chelmge the GxlveR -isrednioptd indér eidhgedrpoesiyré- nap
h-

and the crude product is purified by column chromatography (silica gel; mobile phase:

dichloromethane/methanol 10:1). 7.38 g (36% of theory) of the title compound are obtained.
LC-MS (method 6): R, = 2.84 min; MS (Elpos): m/z = 499 [M+H]".

10 Example 35A

2-Cyanoethyl 4-[4-bromo-2-(trifluoromethoxy)phenyl]-5-ethoxy-2-methyl-1,4-dihydro-1,6-naph-
thyridine-3-carboxylate

7.30 g (13.19 mmol) of the compound from Example 34A are suspended in 150 ml of triethyl
15  orthoformate and heated to 130°C. Then, over a total period of 7 hours, 15 drops of concentrated
sulfuric acid are added each hour to the reaction mixture. It is then stirred at the same temperature
overnight. After cooling, excess orthoester is removed in a rotary evaporator, and the crude
product is purified by column chromatography (silica gel; mobile phase: cyclohexane/ethyl acetate

1:1). 4.59 g (64% of theory) of the title compound are obtained.



t hyridine-3 carboxylate N F3C0 OO CH3 NC~OIl N H3CH 4.59 g (8.72

nol ) of t Bgk from Exanpl e 35A, 7% (6.45 mol) T/EPIHs Y fIYrde
and 504 hw%%9§26 nmol ) of tetrakls(trlSﬁgnylphosphlne)pal u%%b are

di ssol ved i of _ di vi t hree nlxtures heat ed
inasingle ﬂ?’r]ﬁ%{yﬁ Fé%éz%&wlﬂ}g\d%@?ﬁﬁ)ﬂ?) %gq[ﬂfﬁgg for 5 min. The
i ndi vi dual m xtures are then reconbi ned, and the solvent is renpved in a

rotary evaporEM® 300 hﬂ{zg:DMBi) a@osiuqtznl S 3trb),k13313 Wp3H)) 281 fuﬁl 2H;;3t9et4ezla(ﬂd 4H)
filtered through kiesel guhr, wat er X)

and i L sob o8 i Ul SSUIAEARIS G0 307 18R, Shes A oG alot o3 el ! vent
by distillation, the crude product is purified by colum chronat ography 15
(silica geIEx ghﬁaphase: cycl ohexane/ ethyl acetate 7:3 1:1). 1.40 g (31%

of theory) Ttle conpound are obtained. LC M5 (nethod 3) Rt = 2.48
mn I\/BaélEI z_4734 MeH ' ' H-NVR (300 MHz, % 1.10 (t
Cymthylzl [desyenerZ-grfluoromesxy )opgnyling-etheRy- 2-m5th8161 élhyqrﬂ)l o-pPL (d,

1H) 7.60 (éﬂyndlxw.s-c&b&%?e 74 (2H), 7.79 (d, 1H), 9.70 (s, IH. 20 Exanple

4 [4 Cyano- 2-(trifl uoronet hoxy) phenyl ] -5-et hoxy-2-net hyl -1, 4-di hydro- 1, 6- nap
ht hyri di ne-3- carboxylic acid W2008/ 104306CN58- PCT/EP2008/001257 CN

F3C-0 CH3 HOIl I NH 3 CH 1400 ng (2.96 | ) of the conpound from Exanpl e
36A are dissolved in 35 m of 1,2-

I
o3

O

Iz

4.59 g (8.72 mmol) of the compound from Example 35A, 758 mg (6.45 mmol) of zinc cyanide and
504 mg (0.436 mmol) of tetrakis(triphenylphosphine)palladium(0) are dissolved in 40 ml of DMF
10 and then, divided into three mixtures, heated in a single mode microwave (Emrys Opzimizer) at
220°C for 5 min. The individual mixtures are then recombined, and the solvent is removed in a
rotary evaporator. The crude product is taken up in ethyl acetate and filtered through kieselguhr.
The organic phase is washed with water (2 x) and with saturated sodium chloride solution. After
removal of the solvent by distillation, the crude product is purified by column chromatography
15  (silica gel; mobile phase: cyclohexane/ethyl acetate 7:3 — 1:1). 1.40 g (31% of theory) of the title

compound are obtained.
LC-MS (method 3): R,= 2.48 min; MS (Elpos): m/z = 473 [M+H]"

"H-NMR (300 MHz, DMSO-d¢): 8 = 1.10 (t, 3H), 2.34 (s, 3H), 2.80 (m, 2H), 4.00-4.21 (m, 4H),
536 (s, 1H), 6.51 (d, 1H), 7.60 (d, 1H), 7.66-7.74 (2H), 7.79 (d, 1H), 9.70 (s, 1H).

20  Example 37A

4-[4-Cyano-2-(trifluoromethoxy)phenyl]-5-ethoxy-2-methyl-1,4-dihydro-1,6-naphthyridine-3-

carboxylic acid



di.nmet hoxyet hane/water (2.5:1 v/v), 5.93 m (5.93 mmol) of 1 N sodium

hydr oxi de s b added, and the mxgture is stirred a
terrperaturewtd(“)ipbggmr{?’lds he reaction m'xtur'es)gi-s then m xed 5 V\f(t:’lt(@g(f)@or%ootl)%s’]
di ethyl ether and 50 mMl of water. The agugous phase is separated off and
adjusted to a pHof 4-5 with 1 N hydrocfiforic acid. The resulting
suspension is then stirred for 1 h. The A\resulting precipitate is filtered
of f and washed with water and a littl )hyl ether. Drying in vacuo
results in 850 ng (68% of theor?,_c)C of t tl e conpound. LC-M5 (nethod 3):
R =2.19 mn; M5 (Elpos): mz =727 M 10 ' H-NWVR (300 MHz, DVMBO-d6): S
=1.11 (t, 3H, 2.31 (s, 3H, 4.06 {m 1H, /rsxg%? 1H), 5.37 (s, 1H),
6.49 (d, 1H, 7.51 (d, 1H), 7.65-7.}{2 ( 2H), 7.763(d, 1H), 9.42 (s, 1H),
11.62 (s, 1H). Exanple 38A
4- (4- Cyano- 2- net hoxyphenyl ) - 5- etH@®Xxy- 3
ht hyri di ne-3- carboxylic acid CN H3C
title conpound can be obtained staygt N RSt 0i chionetric anmounts of
4-fornyl - 3- met hoxy- benzonitrile ?1E><arrplfqa | 0A), 4-am nopyridin-2(1H)-one
[ Searls, T., MlLaughlin, L.W, Tetrahedron 55, 11985-11996 (1999)] and
allyl 4,4,4-trifluoro-3-oxobutanoate [ Mseley, J.D., WZ2008/ 104306 -59-
PCT/ EP2008/ 0890287 (2 96tmmélp @f dhe cempound @ronB Exgndd S6A (20 GHsplvedThi 85 amit ofi 1,8-

firstly the,di r ol es} } carrd ' 1anol w t hout
et o' e ORIALN P 5Y SDoEDE g Th DO i R Bkl BRI b
resul ting i added,maditteteixaid iglsdré¢dat cy@an Gnidermaird fox 2 (hh Fhy tepetdnhyidtuexiy tlenaxiged? -

trifl t -1,.2,3, 4,5, 6- h -1,..6- ht i di ne-3- b | at
then be.tonyib 50 Bio5SkPyiiz: srd B AN T i e S s (b o e "
Mosel ey, J. DpH Jted-5ahadr 0nhydbédhlorié Gucid3 THO re3liBAg sispOfoh]is 1Buhsieaaestt 1, TR | vl

4- (4- cyan- 2- net hoxyphenyl ) - 5- et hoxy-2-(trifl uoronet ,hé(l 3 1, 4- o
resulting precipitaté is filtered off and washed with water and a litfle diethyl ether. Drying in vacuo

| Doonet hyl ) - 1, 4- di hydro- 1, 6- nap
Ol I N F 3 CH15 The

results in 850 mg (68% of theory) of the title compound.
LC-MS (method 3): R, = 2.19 min; MS (Elpos): m/z = 420 [M+H]"

10 'H-NMR (300 MHz, DMSO-dy): 8 = 1.11 (t, 3H), 2.31 (s, 3H), 4.06 (m, 1H), 4.13 (m, 1H), 5.37 (s,
1H), 6.49 (d, 1H), 7.51 (d, 1H), 7.65-7.72 (m, 2H), 7.76 (d, 1H), 9.42 (s, 1H), 11.62 (s, 1H).

Example 38A

4-(4-Cyano-2-methoxyphenyl)-5-ethoxy-2-(trifluoromethyl)-1,4-dihydro-1,6-naphthyridine-3-

carboxylic acid

CN
H3C\o S
0 CH,
HO | | NN
F.C N Z
H

15

The title compound can be obtained starting from stoichiometric amounts of 4-formyl-3-methoxy-
benzonitrile (Example 10A), 4-aminopyridin-2(1H)-one [Searls, T., McLaughlin, L.W,,
Tetrahedron 55, 11985-11996 (1999)] and allyl 4,4,4-trifluoro-3-oxobutanoate [Moseley, J.D.,



di hydro-1, 6- napht hyri di ne- 3-car boxyl ate can be obtained by reaction with
triethyl orVREPeYIHB in anal ogy to the ¥ynthesis of ExanpP@l/BEB008{0RT

al lyl ester cleavage using WIkinson's catal yst
[tris(triphBryghahespdi. Mé)ﬂﬁedil&h(z[)ﬁ)S)q: Hhdsr éntkelk ﬁmlyabeedlhwdrapyridimfsmhds Hehe

(2008)] OWE%%E%d(?}’étlﬂc?éla?é\{b WL agligeh bt SR GO mr%%f%g’clf’?v?wﬁ?lfhe
H- NVR (300inally DV&OHHR) : SiteFmddiftd ( tallyBJﬁM-cﬁnJ 7- n{eﬂmxﬁi‘l‘l}enylﬁ%ﬂﬁdréxylﬁo;(dn-

7 78 (5d37 k()%nﬂ@f(@?ﬂ(yg 1%_?4% 5 %@%{1@ 13%}3‘3 ygg%g/ar%édf C‘!g can |E?len be dehy(d.rated

2, 8- di meg hyliriftadedc 98 fvh hfl:ra%ﬂ@-bgs"hgac%%‘f Bro¥didy, 2D0XRndrdliron Bt 84 3ahydia-1, 6
- napht hyri di ne-3-c arboxyl ate C0OO NCIT I''NH OHC NCH3 1.50 g

(7.97 mol )(2895)}khe Séb?ﬁﬁﬂ?aﬂl‘j f relih i Gyproal-methoxypBenyh- Y ahaxy-2nsiflueregpethyl)-1,4-
2- th t tt.
To. " 755 802 PR PRH RS -IRERR e pd obraifhe B reactbh e gren i

‘mmol ) of pi m}ogyhtmﬁleasyethdals sOExaplé A9B0Findl adlf] esmnk@ﬂdmgaysmgdﬁilldnmn'etcm}yﬁt and
stirred und UX, W Lra vern| T

vashed it s Epersbrgiobtg RaRleth. eaRe? dF Bafuerid gl e e Prab sty
the vol & i | MosetdNPDN) etk Fhedvion LesByEId9i308 BROGHRT Y evaporator 2.91 g (approx.
7.33 mmol ) of the 2- cyanoet hyl

br otiuct - obt AT s (PR 105880 o (900 o) of
4- am no- 5- et hyl pyri di n- 2(1H) one [Bisagni, E., W)2008/ 104306 -60-

PCT/ EP200S/ QONRER (30b1MM8z, DM S0-d,)SB R h@zsttszHV@&ﬂéi@H() 198 16 (rhamjn 5t3|¢ ¢,nyo
of 2-propanol and stirred at the refl ux nper at ur e over ni After

cool i ng, the7}&sli} 74§ (HriBei pi4Edd.d Hs/42 (Idt Hﬂeﬂ%fdﬁ 18h4- 6@\/&%&%& with a little
di ethyl ether. Drying under high vacuumresults in 1.20 g (38% of theory) of

the title Example 39A

15 2-Cyanoethyl 2,8-dimethyl-4-(2-methyl-4-0x0-4 H-chromen-8-yl)-5-ox0-1,4,5,6-tetrahydro-1,6-
naphthyridine-3-carboxylate

1.50 g (7.97 mmol) of the compound from Example 5A, 1.86 g (9.57 mmol) of 2-cyanoethyl
3-oxobutanoate [Yamamoto, T., et al., Bioorg. Med. Chem. Lett. 16, 798-802 (2006)], 91 ul
20  (1.59 mmol) of acetic acid and 158 pl (1.59 mmol) of piperidine are dissolved in 30 mi of
anhydrous dichloromethane and stirred under reflux with a water trap overnight. The mixture is
then washed with water, the organic phase is dried with magnesium sulfate, and the volatile
components are removed in a rotary evaporator. 2.91 g (approx. 7.33 mmol) of the 2-cyanoethyl
(22)-2-[(2-methyl-4-oxo-4 H-chromen-8-yl)methylidene]-3-oxobutanoate crude product obtained in
25  this way are mixed with 0.990 g (9.00 mmol) of 4-amino-5-methylpyridin-2(1H)-one [Bisagni, E.,



conpound. 5 LG-MS (nethod 8): Rt = 1.00 mn; M5 (Elpos): mz = 432 [ MtH]'
"H NMR (30 dé S = 2.06 , 2.34 3

2. 77 (m( 2&?'%@08\6@&@ 14)(m oH) . 5. b (?d) 5. ie (s mlkﬁcﬁp‘g@g/{ﬁ%ﬁ
Z.H)Z 8 (E; ém% ﬁr@oﬂaogyzgég}%%ég%@&%%ﬁ tékerll Il_l% in 4(? m% of E-pfopank('))l and1 stlrreg H})ne reflux

5- et hoxy- 2, @mpkrareie yvermdehe. ZA;ﬂf@tchirrg4th@X16su‘ﬂthfgCﬂié@pﬂﬁ&' @ﬂﬂebedhfﬁam \hafsﬂéd)wilthﬁ nap
h- thyridine-3 -carboxylate 0 H3C O

O OCH3
(2. 78 ol )litde diethyl @@ﬁb&mwgf@é?ﬁ Eﬁ%ﬁﬁ%ﬂgwl&w& b2025 ﬁ%ﬁ%(@sthso%eﬁ 5hedfﬂe
triethyl ofghhedmr mate are taken up in 30 m of dry DMF and heated to 130C,
and 5 drops of concentrated 15 sulfuric acid are added. After 2 h, an HPLC
check shows _'Ngl et e conversion. After coolin the volatile conmponents are

renoved 3 n BCMY @ojhod X For dt09rmin My (Eles) criaqef g IMatiEt is purified by MPLC
(Biotage cartridge 40 M eluent: isohexane/ethyl acetate 1:2). 640 ng (50%

o Ve L SR b Mit RRTRAUNS -S40k @PID BIE 6 SRR Pley B, T 0D

3H) 219 (414 GH)2H)25.36 (s $H), 34, (s2LH)B6.08 (s, 3H), 7.28. @5 H)T.71 @) 1HB.798{dld JIH)( m
5. 55 7.30 (t, 1H), 7.63 1H), 7.67 (dd, 1

7 79 (dd, (@3(15%{)480?53(&5#5 02008/ 1(()4306H) 61- PCT§ Epzog%/ 001257( Exarrl}:_)il)e

41A

5- Et hoxy- 2, Bxahpletéw | - 4- ( 2- net hyl - 4- oxo- 4H- chronen-8-yl ) -1, 4-di hydro- 1, 6- nap
ht hyri di ne- 3-

10 2-Cyanoethyl 5-ethoxy-2,8-dimethyl-4-(2-methyl-4-o0x0-4H-chromen-8-yl)-1,4-dihydro-1,6-naph-
thyridine-3-carboxylate

1.20 g (2.78 mmol) of the compound from Example 39A and 9.25 ml (55.6 mmol) of triethyl
orthoformate are taken up in 30 ml of dry DMF and heated to 130°C, and 5 drops of concentrated
15  sulfuric acid are added. After 2 h, an HPLC check shows complete conversion. After cooling, the
volatile components are removed in a rotary evaporator, and the crude product is purified by
MPLC (Biotage cartridge 40 M, eluent: isohexane/ethyl acetate 1:2). 640 mg (50% of theory) of

the title compound are obtained.
LC-MS (method 9): R, = 0.99 min; MS (Elpos): m/z = 460 [M+H]"

20 'H-NMR (300 MHz, DMSO-d¢): & = 1.01 (t, 3H), 2.19 (s, 3H), 2.38 (s, 3H), 2.48 (s, 3H), 2.75 (m,
2H), 3.934.14 (m, 4H), 5.55 (s, 1H), 6.18 (s, 1H), 7.30 (t, 1H), 7.63 (s, 1H), 7.67 (dd, 1H), 7.79
(dd, 1H), 8.49 (s, 1H).



carboxylic acid 0 H3C OO0 0 CH3 HOIl ~N H3C NHCH3 5 640 (1.39 mol)
of the conpW@ROY IMAYEXanmpl e 40A are di sfdl-ved in 30 ml of HCPEP2008/001257

di met hyoxyet hane/water (2:1 v/v), mxed with 2.76 mM (2.76 mvol) of 1 N
sodi um hydrBEsxangde 4101 uti on and stirred at roomtenperature for 30 mn. The
reaction mxture is then mxed with 20 mMl of diethyl ether. The aqueous

Bnd oxt r act Saroh s erromd U PREI R 4R S s 3Nl btaPo B et °'

conbi ned andrtdkyiecheid th 10 nagnesi um sul fate. The vol atil e conponents are
removed in a rotary evaporator. Drying in vacuo results in 335 ng (56% of
theory) of the title conpound in a pBrity of 94% (LCG-M5). LC-MS (nethod 8):
Rt =1.21 min; M5 (Elpos): mz = 407 MtH ' 'H NWVR (300 MHz, DMSO-d6): S =
1.01 (t, 3H), 2.18 (s, 3H), 2.35 ( H) .42 (s, 3H), 3.90-4.10 (m 2H),
5.54 (s, 1H), 6.18 (s, 1H), 7.31 ( ~58 (dd, 1H), 7.60 (s, 1H), 7.78
(dd, 1H), 8.25 (s, 15 1H), 11.52 W2008/ 104306 -62-

PCT/ EP2008/ 001257 Exenpl ary gigedins
4- (4- Cyano- 2- et hoxyphenyl ) - 5- €t hoxy-
3-carboxam de CN CH3 H3C4J H2N |

HO NN

CH,

5 640 mg (1.39 mmol) of the compound from Example 40A are dissolved in 30 ml of 1,2-
dimethyoxyethane/water (2:1 v/v), mixed with 2.76 ml (2.76 mmol) of 1 N sodium hydroxide
solution and stirred at room temperature for 30 min. The reaction mixture is then mixed with 20 ml
of diethyl ether. The aqueous phase is separated off, adjusted to a pH of 4-5 with 1 N hydrochloric
acid and extracted three times with ethyl acetate. The organic phases are combined and dried with

10 magnesium sulfate. The volatile components are removed in a rotary evaporator. Drying in vacuo

results in 335 mg (56% of theory) of the title compound in a purity of 94% (LC-MS).
LC-MS (method 8): R, = 1.21 min; MS (Elpos): m/z = 407 [M+H]"

'H-NMR (300 MHz, DMSO-d¢): 8 = 1.01 (t, 3H), 2.18 (s, 3H), 2.35 (5, 3H), 2.42 (s, 3H), 3.90-4.10
(m, 2H), 5.54 (s, 1H), 6.18 (s, 1H), 7.31 (t, 1H), 7.58 (dd, 1H), 7.60 (s, 1H), 7.78 (dd, 1H), 8.25 (s,
15 1H), 11.52 (br. s, 1H).



5.100 (approx 0.24 mmol ) of the conpound from Exanpl e 23A are introduced

into 3 q&o@NﬁyuﬁﬁﬁP 2.94 ng (0.024 ). of 4-N, N-dlnetq%gﬁgb?§@Xblﬂhne

and 340 I anmoni'a (28% by wei ght solution in water

added, and the mxture |[s heated at 100C for 3 It. After cooling, the crude
product is éﬁﬁ@@gliigﬁﬂﬂ¥ﬂ§§ by preparative HPLC (el uent:
acetonitrile/water with 0.1%formc acid, gradient 20:80 -a 95:5). 32 ng

(37% of t heptawpl®f the 10 titIe conpound are obtained. LC-M (nethod 3): Rt
= 1.57 min;, M5 (Elpos): mz = 365 [MtH"' 'H NVR (300 MHz, DMBO-d6): S = 1.07

R u o IR RPN MY N M T

1H) 8.80 (s, 1 H). 15 Exanple 2

4- (4- Cyano- 2- net hoxyphenyl ) - 5- et hoxy- 2, 7ei net hyl - 1, 4- di hydr o- 1, 6- napht hyri d
i ne- 3- car boxam de W2008/ 104306 -63- P(r/ EP2008/ 001257 CN H3C-0 | 0 O'CH3
HzN I -' N H3C H CH3 640 ng (1.69 mol t he conpound from Exanpl e 27A are
introduced into 30 m of ethyl acetat|g , after addition of 342 ny (2.11
mmol) of 1,1 -carbonyl diinm dazoHge sti cd room tenperature overnight. A
TLC check (silica gel; nobile phaseD cyCfohexang/ethyl acetate 1:1 or 5

di chl or onet hane/ met hanol 9: 1) showsgconp| et e g0n ion. The volatile
conmponents are renmoved in a rotary evap-rat , andthe residue is taken up
in 20 M of DW. Then 2.36 m of, ,a#af

°:By wei ght solution in water,

16.87 mmol ) are added, and the re is heated at 50C for 8 h.

The solvent is distilled out under sure, and the residue is
purified by preparative HPLC (el hg@t: Mtirile/water with 0.1% formc
acid, gradient 20:80 -a 95:5). 10 368 Hﬁ (58% of theory) of the title
conpound are obtai ned.

5 100 mg (approx. 0.24 mmol) of the compound from Example 23A are introduced into 3 ml of
DMF. Then 2.94 mg (0.024 mmol) of 4-N, N-dimethylaminopyridine and 340 pl of ammonia (28%
by weight solution in water, 2.41 mmol) are added, and the mixture is heated at 100°C for 3 h.
After cooling, the crude product is directly purified by preparative HPLC (eluent:
acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5). 32 mg (37% of theory) of the

10 title compound are obtained.
LC-MS (method 3): R, = 1.57 min; MS (Elpos): m/z = 365 [M+H]"

'H.NMR (300 MHz, DMSO-dg): § = 1.07 (¢, 3H), 2.13 (s, 3H), 3.83 (s, 3H), 4.04 (m, 2H), 5.36 (s,
1H), 6.42 (d, 1H), 6.66 (br. s, 2H), 7.18 (d, 1H), 7.29 (dd, 1H), 7.38 (d, 1H), 7.67 (d, 1H), 8.80 (s,
1H).

15 Example 2

4-(4-Cyano-2-methoxyphenyl)-5-ethoxy-2,7-dimethyl-1,4-dihydro-1,6-naphthyridine-3-

carboxamide



LC-M5 (nmethod 7): R = 1.91 nin; M5 (Elpos): mz = 379 [MH ' ' H NMVR (300

MHz, DMSO- 5 (t, 3H), 2.13 (s,,3H), 2.19 (s, 3H)

4.02 (q, %20@/%}Q§ 6.25 (s, 1HP376.62 (br. s, PC@E%O%@OI%?&
7.28 (dd, IH, 7.37 (d, 1H) 8.71 (s, 3&—% 15 Exanpl e 3

ent - 4- (4- Cyano- 2- net hoxyphenyl ) - 5- et hox , 7-di met hyl -1, 4-di hydro-1, 6- napht h
yri di ne-3-carbox- amde [(-)-enantioner _knd (+)-enantionmer] CN H3C'0O 0 CH3
HzZN I N H3C N/ CH3 W2008/ 104306 -647 PSYy/ EP2008/ 001257 The racemate from
Exanpl e 2 can be fractionated ilgjt{-? its tiomers on the preparative scale
by chiral phase HPLC [ col um: '*@ , 250 nm x 20 mm eluent: nethyl
tert-butyl ether/nmethanol 85:15 (v/v); flow rate. 15 m/mn; tenperature:
30C; WV detection: 220 nni. (-)-Engntioper: HPEC3s R, = 5.28 mn, ee >98%
[col um: Chiral pak I A, 250 mm x 4. 6l met hyl tert- butyl

et her/ met hanol 80: 20 (v/v); fl N7t e N tenperature: 25C WV
detection: 220 nnj; specific rotatio brm 589 am 19.8C, c =
0.50500 g / 100 m): -239.3. A si E‘g 818 ~xay, structural analysis
revealed an S configuration at the3 at.’%mfor thi*s's enantioner. 10
(+)-Enantioner: HPLC. R = 4.50 mn, ee >99 % [colum: Chiral pak 1A, 250 nun
X 4.6 mm eluent: nmethyl tert- butyl ether/nethanol 80:20 (v/v); flow rate:
1 mM/mn; t&tfpmgdt.69 mmcﬂ}SGf theléonhpowedt firam Ex2idfle 2]\ are s?rpmdhdeiidnuoomaml oﬁethyl

55 (4° Oy ano- S=Tie HAXyBRGin 8 i a3ay ol hat Ry Hssoongiisaale SheshabReRy i o

i ne- 3- temperature ovemlght A TLC check (silica gel; mobile phase: cyclohexane/ethyl acetate 1:1 or

5  dichloromethane/methanol 9:1) shows complete conversion. The volatile components are removed
in a rotary evaporator, and the residue is taken up in 20 ml of DMF. Then 2.36 ml of ammonia
(28% by weight solution in water, 16.87 mmol) are added, and the reaction mixture is heated at
50°C for 8 h. The solvent is distilled out under reduced pressure, and the residue is purified by
preparative HPLC (eluent: acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5).

10 368 mg (58% of theory) of the title compound are obtained.

LC-MS (method 7): R, = 1.91 min; MS (Elpos): m/z = 379 [M+H]"

'H-NMR (300 MHz, DMSO-dg): 8 = 1.05 (t, 3H), 2.13 (s, 3H), 2.19 (s, 3H), 3.84 (s, 3H), 4.02 (q,
2H), 5.32 (s, 1H), 6.25 (s, 1H), 6.62 (br. s, 2H), 7.16 (d, 1H), 7.28 (dd, 1H), 7.37 (d, 1H), 8.71 (s,
1H).

15 Example 3

ent-4-(4-Cyano-2-methoxyphenyl)-5-ethoxy-2,7-dimethyl-1,4-dihydro-1,6-naphthyridine-3-carbox-

amide [(~)-enantiomer and (+)-enantiomer}




carboxamde CN H3C 0 O OCH3 H2N I I N H3C NCH3 1.46 g (3.84 mmol) of

t he conpou gyl e 30A are introdyged into 50 m of
and, aftern@ggbwoorﬁlé(of 777 mg (4.79 mml Lgﬁof 1, 1' - car bonyl dlﬁéﬂlégé(g)gﬁb%ﬁ

stirred at roomte ure. 2 overn A TLC check S|I|ca

hase: et hy QR EonG FEARPIG 6 R Bt OO O eSagmes e TR p BB
are renovedchiral @hafs@tlaplyc qvaamﬁamrralpamAt heo reEi WD nsn;t @@ Hhethyn r2Obuill of
DMF. Then 10. 74 anmo % by wei ght solution in water, 6.8 mmol)
are added, %WW‘ZU@E?Fﬂé&Y?%ﬂO’BSate IﬂéﬂlﬁF’QGB‘BP@@E@S}/O C W¥ deteetion; 230 Mkt ure i s

heated at 100C for 30 mn. The solvent is distilled out under reduced

pressure, a@%ﬁammﬁ@_si due is purified by preparative HPLC (el uent:
acetonitrile/water with 0.1% formc acid, gradient 20:80 -+ 95:5). The

residue after concentration of the product fractions is dissolved in 40 m

of di chlor OBk Gidher fréd i are ~P8%lcolnyn: Qhirrlnpk8d250 TR X 66 i Prenstmpgthyl sers-
acetate. 5 g c&etMERindk So: %Wnﬁd’\@;a?ed 1 o/t YO ERureT 25880 40t iTh: 203)%{ gupon

the product crystallizes. e ‘precipitate I's filtered of f and was

little diethyl ether. Drying at 40C in a vacuumdry gg oven results in 1.40
g (96% of t@e@ﬁyyot@mn(qi@reﬁoméS%nﬁptﬁﬁ? ,CE@-SN/@O(mbltOﬁ ):3P393R = 1. 64 mn; M5
(Elpos): mz 379 [MtH" "H NWR (300 MHz, DMSO-d6): S = 1.05 (t, 2.12

(5o Ay ﬁ?ﬁ%n%asmﬁ?%?z%%ﬂ% 61?9&%1% LR iy Aty
7.69 (s, lHjnantioozmpl e 5
ent - 4- (4- Cyano- 2- net hoxyphenyl ) - 5- et hoxy- 2, 8-di net hyl -1, 4-di hydro-1, 6- napht h

yridi neié-cgﬁ_%gﬁtio%g}:de [ (-)-enantionmer and (+)-enantioner] CN

HPLC: R, = 4.50 min, ee >99 % [column: Chiralpak IA, 250 mm x 4.6 mm,; eluent: methyl fert-
butyl ether/methanol 80:20 (v/v); flow rate: 1 ml/min; temperature: 25°C; UV detection: 220 nm];

specific rotation (chloroform, 589 nm, 20°C, ¢ = 0.51000 g/ 100 ml): +222.7°.

Example 4

15  4-(4-Cyano-2-methoxyphenyl)-5-ethoxy-2,8-dimethyl-1,4-dihydro-1,6-naphthyridine-3-

carboxamide

1.46 g (3.84 mmol) of the compound from Example 30A are introduced into 50 ml of ethyl acetate
and, after addition of 777 mg (4.79 mmol) of 1,1'-carbonyldiimidazole, stirred at room temperature
20  overnight. A TLC check (silica gel; mobile phase: ethyl acetate) shows complete conversion. The
volatile components are removed in a rotary evaporator, and the residue is taken up in 20 ml of

DMF. Then 10.74 ml of ammonia (28% by weight solution in water, 76.8 mmol) are added, and



H3C*~ OO0 H2ZN1 I N H3C NH 15 CH3 The racemate from Exa n(;p an
be fracti on‘é(péi%p&w&éoﬁ ts enantioners on e preparative scaf@l/By2 0§4Qp¥2él7
phase HPLC [colum: 680 mm x 40 mm silica gel phase based on the chiral
sel ector pobé ye(aNiqmemtxamerI hﬁ}tedlat Iléﬁlf@ foe 3@incipcTopsadyept medistitled wdender radaged:
et hyl acetate, at ur flow rat.e d tio 0
nni y 20 (- )prgl,'sllgﬁ’t alﬂlgﬁéer resﬂﬁi & ptﬁl 1ed b§ p&eéaarahve ]'IggcgieégllthfeFJ)\l{lt 1le}wa fer 2’%@1 0. ?"gx

4.6 mm silfofivic g6, phdise 2089ed IFH)! mﬂe ebidiakfter %61|10@ﬁtfrdb1lbn of the product fractions is
pol y( N- net hacrél oyl -D- | euci ne-di cycl oPr opy! et hyl am de; . el uent

acetate; tEmpRrdinf0am! of sieshlorerasthang/methanolicd A ) and jpixgd pish 11 PG A OfZ%b‘/lﬁFﬁtate

speci fi o5 r ofRtdoRENt(i6 BdrRERaRETY a I8GmBIBY ablodt bﬁmlcwﬁergup%ﬁm%rgddct QalfBel The
-148. 8. W2008/ 104306 -66- PCT/ EP2008/ 001257 A single crystal X-ray
struct ural Ripcapitpty is filterod off @nd washel wish p ligflerdaqthyd that: D@mg @40t bra Yagpum Riying
enant i omer | 0 ee = 99.3% [colum: 250 mMm
X 4.6 mMm s?‘{eﬁ%:eglﬁgee}m 4ﬁg‘%§ 1 gﬂeg)%g (ﬁﬂﬁglt@:ﬁg g(fHHHS sel ect or
pol y( N- net hacryl oyl - D- | euci ne-di cycl opr opyl net hyl am de el uent: et hyl
acet at e; t ehpdMAfmethod 3RC= 1M amnrMS €EIpos) vz 379 [WHét ection: 260 nni;
specific rotation (chloroform 589 nm 19.8C, ¢ = 0.36300 g / 100 ml):
+153. 0. _
5 Bt hoxy- 2- TERNY 90 VBIRMSO S0 S bOofs R B0 Dy P2 & ¥R 30 8%ty
ri di ne- 8y camhax, 5197 @vikhe680-6183CmO2H), 7.14 (d, 1H), 7.28 (dd, 1H), 7.37 (d, 1H), 7.55 (s, 1H),

7.69 (s, 1H).

Example 5

ent-4-(4-Cyano-2-methoxyphenyl)-5-ethoxy-2,8-dimethyl-1,4-dihydro-1,6-naphthyridine-3-carbox-

amide [(-)-enantiomer and (+)-enantiomer)

15

The racemate from Example 4 can be fractionated into its enantiomers on the preparative scale by
chiral phase HPLC [column: 680 mm x 40 mm; silica gel phase based on the chiral selector
poly(N-methacryloyl-D-leucine-dicyclopropylmethylamide; eluent: ethyl acetate; temperature:
24°C; flow rate: 80 ml/min; UV detection: 260 nm].

20  (-)-Enantiomer:

HPLC: R; = 2.48 min, ee = 99.6% [column: 250 mm x 4.6 mm,; silica gel phase based on the chiral
selector poly(N-methacryloyl-D-leucine-dicyclopropylmethylamide; eluent: ethyl acetate;
temperature: 24°C; flow rate: 2 ml/min; UV detection: 260 nmy];

specific rotation (chloroform, 589 nm, 19.7°C, ¢ = 0.38600 g/ 100 ml): -148.8°.



OCH3 HZN I I N H3CH 155 ng (0.395 nunol) of the conpound from Exanpl e

31A are int dat o 10 M of THE and after addition 494
mmol) of 1 \Yeg%ﬂgﬁgonyl di i m dazol e, stl rrgg at room terrperatfp;rTZlQP 09%'9%(28%
TLC check (silica th acetate_or

S ot or onethamER serL oty DR sieae A REr o CRAERARgR o hs iom Brithie

conponent s egdrBiomennoved in a rotary evaporator, and the residue is taken up
in 3 mM of DVWF. Then 553 ng of amonia (28% by wei ght solution in water,
3.95 mml) are added, and the reaction mxture is heated at 100C for 10 m n.
The sol vent@l@ﬁi‘lﬂ‘éﬁﬁved under reduced pressure, and the residue is purified
by preparative HPLC (eluent: acetonitrile/water with 0.1% form c acid,

gradi ent 2BQ: R =994 Hin, e30= m% { feSftarmf 25&3&&%% Ellﬁea g%?hasebisedsmmemm are
obtai ned. LG MS (nethod 6): = 1.17 mn; M+H]

'H NVR (300¢lRetpr m}@@(@et)hacrﬂoﬂ Ible%nﬁlcycémopytn@wk(@de 3Hgluenp: 36th1{’ls acgtage;
3949 (m 1 1H), 6.42 (d, 1H), 6.66
(br. s, h@mpé%t%%(‘%% ﬂ‘fwate 5“@’%%1(1%’@%"9 240 it (dd, 1H), 7.68 (d. 1H),
7.79 (dd 1H), 8.83 (s, 1H). W?2008/ 104306 -67- PCT/EP2008/ 001257 Exanple 7
4-[ 4- q/ano-SECOéﬁquatiquCbmfm§§%md918fc$%@-h@3)09-gZ-lﬁ%mHyHiﬁ,-(ﬁ— di hydro- 1, 6- nap
ht hyri di ne-3- carboxamde CN F3C-0 0 0 ' CH3 H2NI I N H3C H 5 200 ng
(0.477 nmol e conmpound from Exanpl e 37A are introduced into 5 m of

et hyl acet%"‘l—g{pa'ng after addition of 96.7 ng (0.596 mmvl) of

| ,1" -carbonyl diim dazol e, stirred at room tenperature overnight (TLC check:
i nsuffici erﬁ-Ethe»an-inemyH-(ﬂqaﬂhﬂ%xo@ﬂ{-mﬁné@-plddédiihﬂm1,6-Inqnhthyridine-3-carbox-

10 amide

155 mg (0.395 mmol) of the compound from Example 31A are introduced into 10 ml of THF and,
after addition of 80.1 mg (0.494 mmol) of 1,1'-carbonyldiimidazole, stirred at room temperature
overnight. A TLC check (silica gel; mobile phase: ethyl acetate or dichloromethane/methanol 9:1)
15  shows complete conversion. The volatile components are removed in a rotary evaporator, and the
residue is taken up in 3 ml of DMF. Then 553 mg of ammonia (28% by weight solution in water,
3.95 mmol) are added, and the reaction mixture is heated at 100°C for 10 min. The solvent is
removed under reduced pressure, and the residue is purified by preparative HPLC (eluent:
acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5). 30 mg (19% of theory) of the

20  title compound are obtained.
LC-MS (method 6): R, = 1.17 min; MS (Elpos): m/z = 392 [M+H]"

'"H-NMR (300 MHz, DMSO-de): & = 0.96 (t, 3H), 2.09 (s, 3H), 2.36 (s, 3H), 3.94 (m, 1H), 4.03 (m,
1H), 5.59 (s, 1H), 6.19 (s, 1H), 6.42 (d, 1H), 6.66 (br. s, 1H), 7.00 (br. s, 1H), 7.31 (t, 1H), 7.53
(dd, 1H), 7.68 (d, 1H), 7.79 (dd, 1H), 8.83 (s, 1H).



m.xture is stirred at roomtenperature for a further night (TLC check:

conpl ete coRyppsd The volatile conmp nts are renoved

evapor at or, anQ§¥ e%?%sidue is taken up'ﬁﬂq4 m of 10 DW. qggﬁngﬁﬁpﬁg?
anmoni a (2§§?b¥ !fight solution in water, 4.77 mvol) are added, and the
reaction m s heated at 100C in a closed vessel overnight. After
cooling, the solvent is renoved under reduced pressure, and the residue is
purified bys-preyasat(irifRotdilefBokOphtanl)-5-ctRa e amitiyll J4alivate 1,6 WhiHhy@idih¥est or mi ¢
acid, gradient 20:80 -* 95:5). 140 ng (70% of theory) of the title conpound
are obt ai ned ¥l Vs (nethod 6): R = 2.26 nin; M5 (Elpos): mz = 419

[ MFH " " H-NWR (300 MHz, DMSO-d6): 8 = 1.04 (t, 314), 2.04 (s, 314), 4.06 (m
2H), 5.42 (s, 11-fl, 6.41 (d, 1H), 6.80cgbr. s, 1H), 6.97 (br. s, 1H), 7.45
(d, 1H, 7.68-7.74 (m 3H), 8.82 (d, 1H| Exanple 8

AR fl uoronet hyl ) -1, 4-di hydro-1, 6-nap
ht hyri di ne-3- 20 car boxam de W2008/ 104 -68- PCT/ EP2008/ 001257 CN H3C'0
CH3 H2 NI I NFSCN H 180 Hg;(O. ol ) of the conmpound from Exanpl e
38A are introduced into 5 m of eth@ acgtate and, after addition of 87.0 ng
(0.537 mml ) of 1,1'-carbonyldiimdgzole] stigfedos room tenperature for
two hours. Conplete conversion is eHtabl|shed by a TLC check. The vol atile

5 conponents are renoved in a rat QI 4] and the residue is taken up
in 4 mM of DVW. Then 597 pl of @&z

4.29 mol ) are added, and the reactiop rglis heated at 100C in a
closed vessel for three hours. Aftg€ codNing’~the solvent is renoved under
reduced pressure, and the residue i s purllfied by preparative HPLC (el uent:
acetonitrile/water wth 0.1%formc acid, gradient 20:80 -4 95:5). 10 ny

(5% of t;' 605()6) mgf(O.El%a mtnllotl)I § 48 %Br%%‘udndafl;o%i Example 37A are introduced into 5 ml of ethyl

acetate and, after addition of 96.7 mg (0.596 mmol) of 1,1'-carbonyldiimidazole, stirred at room

temperature overnight (TLC check: insufficient reaction). Then 1 ml of DMF is added, and the
mixture is stirred at room temperature for a further night (TLC check: complete conversion). The
volatile components are removed in a rotary evaporator, and the residue is taken up in 4 ml of
10 DMF. Then 663 pl of ammonia (28% by weight solution in water, 4.77 mmol) are added, and the
reaction mixture is heated at 100°C in a closed vessel overnight. After cooling, the solvent is
removed under reduced pressure, and the residue is purified by preparative HPLC (eluent:
acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5). 140 mg (70% of theory) of the

title compound are obtained.
15 LC-MS (method 6): R, = 2.26 min; MS (Elpos): m/z =419 [M+H]"

'H-.NMR (300 MHz, DMSO-dq): § = 1.04 (t, 3H), 2.04 (s, 3H), 4.06 (m, 2H), 5.42 (s, 1H), 6.41 (d,
1H), 6.80 (br. s, 1H), 6.97 (br. s, 1H), 7.45 (d, 1H), 7.68-7.74 (m, 3H), 8.82 (d, 1H).

Example 8

4-(4-Cyano-2-methoxyphenyl)-5-ethoxy-2-(trifluoromethyl)-1,4-dihydro-1,6-naphthyridine-3-

20  carboxamide



10 obtained. LC-Ms (nmethod 3): R = 1.85 nmin; M5 (Elpos): mz = 419 [ MtH ~
"H NVR (30 Y& ds5): S = 1.03 (t, , 3.79 (s, 3H, &

oH), 5.37 %W g 62 (d 1H). 7.08-79%4 (m 2H). 7.32 ( ﬁﬁﬁﬁs@”ﬁ"fﬂ”
7.37-7.46 (m 2H), 7.73 (d, 1H), 9.18 ( 1H). Exanple 9 15

5- Et hoxy- 2, 8- di net hyl - 4- ( 2- net hyl - 4- oxo-#H chronmen- 8-yl ) -1, 4di hydr o- 1, 6- naph
thyridine-3- carboxamde O H3C 0 0 OC H2ZN1 I N H3C N H CH3

W2008/ 104306 -69- PCT/ EP2008/ 001257 » ng (0.824 mvol) of the conpound
from Exanpl e 41A are introduceohi to 1D of ethyl acetate, and 167.1 ny
(0.537 mmol ) of 1,1'-carbonyl diidiegzoMrszdre added. The suspension is then
stirred at roomtenperature overnight. § nce aAH\% solution is not
produced, 2 ml of DMF are added ang the| m xtjure S3stirred at room
tenperature for a further two hour conversion 5 is then

establ i shed by TLC check. The wd/Nti | &Ys are renpved in a rotary
evaporator, and the residue is taken of DMF. Then 2.293 m of
ammoni a (28% by wei ght sol ution ig ~¥@bgis” ™S mmol ) and 10.1 ng of

4- NN- di et hyl ami nopyri dine are addéd. The reaction mixture is heated at
100C in a closed vessel for thirty mnutes. After cooling, the solvent is
renoved under reduced pressure, and the residue is purified by preparative
HPLC (el uent80 mgdd.62f tomol)edfithe epmpgunyd fiodn Gxardplé 3B Aiare andiodycedrintdiSemt oR&th@0 - +
95:5). The produc {.00S [ d d_ the i du L. ken up
n o i1 cRaigrg U Ao GINESH BBbA S e i IR e R
sol uti on i stempeutdse. for The honmsc Camnplat edneddiord isi sstablgiedtbgch AhA dhedke dhe voladtzuo.

0 : )
207 g (; 9 /c(go(r)r];po;[leql?soarr zem%]i/edt ipl% rgtlaltyI ee\'\/a;?o?at r(,) grpcfj the raersi%ué) gttﬁclerrll %S' in 4 ml of DMF. Then

597 pl of ammonia (28% by weight solution in water, 4.29 mmol) are added, and the reaction

mixture is heated at 100°C in a closed vessel for three hours. After cooling, the solvent is removed

under reduced pressure, and the residue is purified by preparative HPLC (eluent: acetonitrile/water

with 0.1% formic acid, gradient 20:80 — 95:5). 10 mg (5% of theory) of the title compound are
10  obtained.

LC-MS (method 3): R, = 1.85 min; MS (Elpos): m/z = 419 [M+H]"

'H.NMR (300 MHz, DMSO-dy): & = 1.03 (t, 3H), 3.79 (s, 3H), 3.96-4.11 (m, 2H), 5.37 (s, 1H),
6.62 (d, 1H), 7.08-7.14 (m, 2H), 7.32 (dd, 1H), 7.37-7.46 (m, 2H), 7.73 (d, 1H), 9.18 (s, 1H).

Example 9

15  5-Ethoxy-2,8-dimethyl-4-(2-methyl-4-ox0-4 H-chromen-8-y1)-1,4-dihydro-1,6-naphthyridine-3-

carboxamide




LCG-MS (nethod 9): R =0.67 mn; M5 (Elpos): mz = 406 [ MtH' 15 '"H NWR (300

MHz, DNBO%H@OO?”%%% (t, 3H, 2.13 (5¢43H), 2.14 (s, 3H)p_%2/?%fbog/§mz%b')1

3.90 (m 5.58 (s, 1F);76.18 (s, 1H),

778 (a0, %ﬁ;%%wémré@éeé@efempw/f%szam*%mwe fegesbion il Gfée

phar macol ogic&ak, Ak g @BHr ﬁﬁﬂoﬁtdfq)flscaronPﬁ Qdidl’@&r@@d&dml shipRekidzAig kikn

medi um DNA deoxyrl bonucl ei ¢ acid FCS fet cal f serum HEPES

4- (2- hydr ox¥jEeh i Tpo-tpPprsRtere| GYE@iehE MaReG 12 Gefr colyderais mrERrogied b mh b DRHarm

reaction Triggedl dnt She( ik HEOK KR W Fddielehpb Ak 1or 4 ARMBAVAHOAIEOMSplete conversion

pharnacologlcal properties of the conmpounds of the invention can be shown in
the fdl | owihegyesiablished by TLCGhdky Tk volatiladompeneatsaizgremovadidn e rotrievapieator, and

|nh|b|tory s el [ I t

hor none r ece egl?éé %\n%lyen ﬁflg't}(?n 1o ﬁﬂ% tfﬁr})gnzggn?ﬂgo?aﬁﬂ‘c}gqrat(?%%lb %ee%tt g‘ﬁl%oql 1f\l/R)

are identi fWaeﬂ 16151dnﬁoltbemddt)jl\mg 9f 6N, N-theethglanepyritindes addebeﬂlehezoabm mibxgure

quantified W th the aid of rec i.nant .cell line. The ce|

oo nal 1y bl ToPh i S TOURRY niffenenFLioolt feceirm sempitunds

Ovary, CHO rkduced'dreksire, AN sidueliy Perifidd Bylirépakaivé HBLE ORlueMPacdfdhBle/ wdfovith AN

est abl i shed chi nera si;stem in which the |igand-binding domai ns of human

st er oi dlhorhiyadormy ©Edisntyd (8% s Pt Bhetmedwa%lpmrﬁ gongerHted apd theresidugast
transcri pt1; i r
GALA- ot et oi G kar o A dchBroiifiing And UoBrob Rt 5B e oBffon s cloudy.
cot r ansf ect’Bu paavipitgted bdlid le)splnaéd sa&ﬂdmdtlim vague.gfo n@é”% oﬁ@ww}:‘tf thertittelremEM@d
cells. d on| go iined! © 9€nerate t he GAL4-steroid hornone receptor chineras,
the GAL4 DNA Hindi hg domain (am no acids 1-147) fromthe vector pFC2-dbd
(from Stratagene) is cloned with the PCR-anplified

LC-MS (method 9): R, = 0.67 min; MS (Elpos): m/z = 406 [M+H]"

15 "H-NMR (300 MHz, DMSO-dq): & = 0.94 (t, 3H), 2.13 (s, 3H), 2.14 (s, 3H), 2.34 (s, 3H), 3.90 (m,
1H), 4.00 (m, 1H), 5.58 (s, 1H), 6.18 (s, 1H), 6.70 (br. s, 1H), 7.06 (br. s, 1H), 7.30 (t, 1H), 7.50
(dd, 1H), 7.56 (s, 1H), 7.71 (s, 1H), 7.78 (dd, 1H).



| i gand- bi ndi n ITB.I ns of the mneralocorticoid receptor no aci
734-985), Og (g DAV Qﬁ ucocorticoid recept7(9r (GR, am no aci d%CHEB,%?W??USaf

t he progesterone receptor (PR, am no acids 680-933) and of the androgen
receptor (AR amissessmentof tigphat ‘ ftyvect or pl RES2 (from C ontech).
The reporter construct, which corrprl ses f|ve copies of the GAL4 binding site
upstream o di ne ki nase promoter, |eads to expression of
firefly-lu AutZe L Photi nus pyralis) after activation and binding of the
GAL4-steroid hornone receptor chinmeras by the respective specific 25

agoni sts allMEMer one PMRccodadified Fagdomedip®R) , progest erone (PR) and

di hydr ot est erone 04306 -71- PCT/ EP2008/ 001257 Assay
procedur e: %Jé VR, mﬁ%‘b"“‘dg %él | s are plated out in medium (Optinem
2.5% FCS, 2ZF@8M gl ut anfemt calf €unM HEPES) in 96- (or 384- or 1536-) well

mcrotiter es on d before . the, as d. are kept in a cell

i ncubat or (Igllég}.’dt%um di 'gﬁhﬁ/é/’iyf\?‘yl&?lpe??@fetﬁ%% ‘ﬁﬁ@lcé of the assay, the
subst ances gcgo be te 61%61er§§e%h£1§|f@6tldbp in the abovenenti oned nedi um and
added to the cells. out 10 to 30 mnutes after addition of the test
subst ances, Tithe r espetsihudrexyaethyDecthyamingt s of the steroid hornone
receptors are added. After a further incubation time of 5 to 6 hours, the
| uci ferase activity 1is rreasured with the aid of a video canera. The

measured repatiayed h BrobHRed 313Re Hmdolifs hRR66n H&v&xﬁl'on
result in a si gnﬁtgkﬁg?t% Er ve. Ee Ir%%)g ({/Sao?t%é ‘gere c&lg%glgat ed

with thée aitle &fllowhg agapphPad PRI SM conputer program (Version 3.02). Table A
shows the I C50 val ues (I\/R) of representative exenplary conpounds: Table A

Exanpl e No., MR ngp
assay to determ

15 Menbrane prepenghrahsitiobthehgemil bdrhmine eakpexs of W star rats serve as
starting material for a

Antagonists of the human mineralocorticoid receptor (MR) are identified, and the activity of the
compounds described herein is quantified with the aid of a recombinant cell line. The cell is

10  originally derived from a hamster ovary epithelial cell (Chinese Hamster Ovary, CHO K1, ATCC:
American Type Culture Collection, VA 20108, USA).

An established chimera system in which the ligand-binding domains of human steroid hormone
receptors are fused to the DNA-binding domain of the yeast transcription factor GAL4 is used in
this CHO K1 cell line. The GAL4-steroid hormone receptor chimeras produced in this way are

15  cotransfected and stably expressed with a reporter construct in the CHO cells.

Clonings:

To generate the GAL4-steroid hormone receptor chimeras, the GAL4 DNA binding domain
(amino acids 1-147) from the vector pFC2-dbd (from Stratagene) is cloned with the PCR-amplified
ligand-binding domains of the mineralocorticoid receptor (MR, amino acids 734-985), of the

20  glucocorticoid receptor (GR, amino acids 443-777), of the progesterone receptor (PR, amino acids
680-933) and of the androgen receptor (AR, amino acids 667-919) into the vector pIRES2 (from
Clontech). The reporter construct, which comprises five copies of the GAL4 binding site upstream
of a thymidine kinase promoter, leads to expression of firefly-luciferase (Photinus pyralis) after
activation and binding of the GAL4-steroid hormone receptor chimeras by the respective specific

25  agonists aldosterone (MR), dexamethasone (GR), progesterone (PR) and dihydrotestosterone
(AR).



radi oacti ve binding assay which is described in detail in the literature as
standard a F.J., Roeske, W. Itoga E., Yanmm ife
Sci . 30, Zi\g’?\é (528@i 16;82) Gould, R J., 7Il\-T;lerhy, K M M Snﬂ;@af/ﬁpzdgg 001252
Nat|. Acad., Sci . Ocl‘Je. S. A 79, 3656-3660] and is used in contract

i nvest i gat i SR B er cial service suppliers (e.g. MDS Pharnma Services).
In this 20 binding assay, serial dilutions of the test conpounds in DVSO are
i ncubat ed WIHeMRh@RNERTBIEBAR celfy £9 platt ioanis nssdthnt (’(ﬁ)tiirfeh‘f, pums rehalmd ghitgainel

For 60 m nuletM HEIE) it Bucbh e 1 lmbohalasBe s bhdny adand o

det er mi ned iyt i|4as ikciabg (9dIeheRiIaRY, sveal l0n, B79p)| ok @ day 3Lth©haHE kHe@Ebstaneand.
| C50 val ues are determ ned by a nonlinear regression analysis. 25 The | C50

val ue det er'fibidestadrare ke 1R inyihe aboxpentienedarien apd addeddo theals. fAdPutal0 to 30
convent i onahi,gak %tle’xmadd@t'iﬁnagpHiesttestoiubEtB{%eQ' Y ds ‘9/%3(1% dhoerid X%d?us%susf‘ tHf3Ssterb "
exanple, nitrendipine is O. wher eas the 2008/ 10430

PCT/ EP2008/ Mnmﬁecepcwrwddg@skffeoa furtlnvremtubgmnefdneao@ntp l6dounsf the h@&mﬂp@hmds of
the inventign r rei M h ffinit

the L-type lgéﬂeg?%ze% c]ﬁla%ﬁg% olel}szfI r ea uam?:fa o Ig gm%$%§at1& F¥}ﬁ RS ay%'%gﬁm of
Conmpounds Wlubham:accbncanﬂrzﬂm rressitdnal s1gmmdhl rsgma]fafwmmtrye fhe IChevaluet yttbecadratlamdum

channel henpdynami ¢ ffe nmedi ated by the
L-type l:‘g| c‘f‘”ﬁl?ﬁ r?ﬁgt Vé %@F@gﬁggp‘:’s"mﬁuﬁr i°78 qi)'det ecting the

cardi ovascul ar effect diuresis investigations on conscious rats in

met abol i sm Tages svsites ICaaked QORlyoIRimdentADR c3EhhIg) canpoutept wWith free
access to feed (Altromin) and drinking water. From about 72 hours before
the start of the test, the animals receive instead of the normal feed
exclusivelyT -reduced feed with a sodium chloride content of 0.02%
(ssniff RYMH 10 mm 10 with 0.02% Na, S0602- EO81, ssniff Spezial di aten
GmoH, D-59494 Soest%@ uring the tdst, the animals are housed singly in
net abol i sm caff&dmel§iNean| MR K InME |of this wei ght class (from Tecnipl ast
Ger many GnbH, D-8Z383 FH nenpelldencerg) with free access to salt-reduced
feed and drfi nki n§ wat er for3about {24 hours. At the start of the test, the
substance tgbe tested s administgred into the stomach by neans of gavage
in a volune [of 0.% nl/kg of Bbdyweijght of a suitable solvent. 15 Contro

ani mal s recerveonty soFvent—Contr|ol s and substance tests are carried out
in parallel jon theé sa dayl6 Contrlol groups and substance-dose groups each
consist of 3 to 6 aningls. During tihe

[(-)-enantiomer]

2. In vitro assay to determine possible binding activity to the L-type calcium channel

15  Membrane preparations of the cerebral cortex of Wistar rats serve as starting material for a
radioactive binding assay which is described in detail in the literature as standard assay [Ehlert,
F.J., Roeske, W.R., Itoga E., Yamamura, H.I, Life Sci. 30, 2191-2202 (1982); Gould, R.J.,
Murphy, KM.M., Snyder, S.H., Proc. Natl. Acad. Sci. U.S.A. 79, 3656-3660] and is used in
contract investigations by commercial service suppliers (e.g. MDS Pharma Services). In this
20  binding assay, serial dilutions of the test compounds in DMSO are incubated with the membrane
preparations and the tritium-labeled ligand nitrendipine (0.1 nM) in a 50 mM TrisHCI buffer,
pH 7.7, at 25°C typically for 90 minutes, and the specific binding of the test compounds is
determined by quantifying the specifically displaced, radiolabelled ligand. ICs, values are

determined by a nonlinear regression analysis.

25  The ICs value determined in this L-type calcium channel binding assay for a conventional calcium

antagonist of the dihydropyridine type such as, for example, nitrendipine is 0.3 nM, whereas the



test, the urine excreted by the aninmals is continuously collected in a

receiver OrWE)E@OSWéﬁfO ©f the cage. The urgne vol ume per unige f/t%O%@01257
ately

det ermi ned separ for each ani mal, t he concentratlon of "t he sodi um
and pot assi ns .excreted in the urine i s nmeas dard 20 pet hods
o 't Parme. pHOBOHBER §o IFHBHESS TTBE? AL FUATRITG Sne dnCuioe, SaTHed Frieore
nMeasur enents1 aM ard tABAHY afindty shml ﬁfrftEeCL-tﬁ)% cbf&ﬁlﬁélﬁﬁﬁeﬁin@féduc-gb%yrﬁeﬁaﬂf engnt
interval s are t(éﬁl cally the period up hours after the start of the

test (day ilfase} |§°1%ﬂ?an45%tlb9éFh %)’d’WfTP%ﬁl’Haéblfl‘?)‘n%fﬁH@ufoé thfltype ¢aitdurg ehanpel@p t he
test (ni ghtioddat oW 3Hrdnouhddd BetBFhirhie drb@SthediRSd §Nhe L RpehiciE dhgndePlrvaot €d and

neasured at intervals of two hours during the day interval. In order to
obtain a suffici ent am)unt of urine for this purpose 25 the anl rral S recel ve
a definéd ahountlzorivayassay fey detecting the carpdiovn : NS i

intervals of t"&nﬂ%@?am m%%ﬁ_gégﬁesm)del Adm ni stration of
deoxycorticoste onbi nation with a high-salt diet and
uni | ateral kidney renpval in rats induces hypertension which is

char act er i zZ¥atdpyats ébalywvighty2 J0s340 gB@rer kept with feel ascesiso feed drBmquBnad denktnBi S

endocri ne hyper ensi recle S egupsar.
IS, dependl%ééeron albmcr;'th';2 oursliﬁf&géhgrfcagn fﬂ? &h heémm Iségceﬁvfdrésr?a 6’% Hf’ é’%al

further endearsansiddysdercdeed feedfwith heo&uﬂircﬁymde/\knnmlﬂt of0. @ﬂﬁfa(samffamflzn d10i mmer

alia by protei r mer scl. er.osi 0

i nvestigat e’ ,ﬁbgp%éﬁg%fsﬁﬂ%géﬁ sr"fL:‘Jfg Zéa‘t?‘gl Z‘ﬂmbHarD ?%é“%ﬁieg)si}%é (5lfe ﬂ the
anti hyper t r Q1€ aRNHoREH siapigain- REab el dgesehligble . foVBA0 08/ tHi0 420t -lads (from
PCT/ EP2008/ 001257 _ Appr oxi nat el ¥38 week ol d (bod ght between 250 and 300

grans) mal el Spipkg fiermaiy GyoidpP 8r3aﬁl‘§leilﬁ?d3€¥ﬂ§6€)lvi§é‘tfr‘-’t?r?ic?i‘:‘éi)??rséﬁ'trwd femgrandhi s
purpose, thgika /;g%va?& ?oramhmﬁwrz od (M stal oF 1R tgst/othé sﬁeitédeémteé&dqs Mnfihidefedof

66% N20 and 339 and the kidney is renoved through I ncl si on.
So-cal | ed siharthoyemahy meatsmlzgvage o votinathofils mlflemefwoqiwmm%ﬂnts@lc vavens

| ater C%”t r@(%nhrop%lﬁgélggcaw L}[ﬂ, E'o?\pelﬂ{ %%Lt gn%%u@%ncg‘{e?tls ar% 1%1' § at(;{% ﬁé)rglllelilml the

chloride in ng wa and a s cut aneous
deoxycort i caskehpreonaokgrates andissistinvedbse grobps ek conslist of B msmm) Duripg dteed

Eg: Vn\glen d Ots htgs S@O llil}lﬂyq?? ?gycbl eysglgggl)%\na?s is conl%ln{musgf co gcstgd 1n1a0r%cé]ye/r i%%/tl\{\el?gaiée %f ﬁl’e;
cage. The urine volume per unit time is determined separately for each animal, and the
concentration of the sodium and potassium ions excreted in the urine is measured by standard

20  methods of flame photometry. The sodium/potassium ratio is calculated from the measurements as
a measure of the effect of the substance. The measurement intervals are typically the period up to 8
hours after the start of the test (day interval) and the period from 8 to 24 hours after the start of the
test (night interval). In a modified test design, the urine is collected and measured at intervals of
two hours during the day interval. In order to obtain a sufficient amount of urine for this purpose,

25  the animals receive a defined amount of water by gavage at the start of the test and then at intervals

of two hours.
4. DOCA/salt model

Administration of deoxycorticosterone acetate (DOCA) in combination with a high-salt diet and
unilateral kidney removal in rats induces hypertension which is characterized by relatively low
30 renin levels. As a consequence of this endocrine hypertension (DOCA is a direct precursor of
aldosterone), there is, depending on the chosen DOCA concentration, cardiac hypertrophy and
further end organ damage, e.g. of the kidney, which is characterized inter alia by protein urea and
glomerulosclerosis. It is thus possible to investigate test substances in this rat model for the

presence of an antihypertrophic and end organ-protecting effect.



10 The substances which are to be investigated for their protective effect
in vivo ar WY red by gavage or vig the feed (from Sﬁédxlt ay
before theevgtégr 8?18?5(?6% test, the ani rral'sﬁére random zed an /gfgsqoa)ngggst?o
groups with an identical n er of animals,_usyally n = 10 Thr ougho t he
Deot T ar T nkMRGPEEY S PULRG Seiel arivapt & RPb i w8 St PS Drhe
subst ances raf eurekigh Nk L@iRPhrédtdmy.NBorf 80 pApoRNGR: FatdlaYe R¥esHRNAECWIIPN . F2%
weeks. Animals serving 15 asé&%aoebo group are treated in the sane way but

recei ve ei tiFRElurasR iy atRgEG P Bere NP A3 X &Y. o the idney dstemoyers thagngh 2

effect of tiRgsibkeHo-caIShANopSatd atlBbBHIIGHcDNo RRASME kMbvALIRORMURControl
paraneters [blood pressure, heart rate, inotropism(dp/dt), relaxation tinme

(tau), rPaxiamipaly.eft ventricul ar pressure, left-ventricular end-diastolic
pressure (LVEDP)], determ ning the weight of the heart, kidney and 20 | ung,

measuring t[?@neg’%%kﬁb%eg )Sﬁrrgtts ir&:@ive Q%dsog?ﬁnp&%?fﬂ'é !irpﬂle %gﬁlgnéﬁgtgle%@g?sgb&ftaneous

bi omar ker s atriral natriuretic peptide,
nat ri ur et i cinjpetpini afaleoxygontrecsiesonefacédie Tdigdvlived RCRsam¢ eil; fréhRigns) ligédtanbeiweem

citer previ DR RnP R R & Peen S EnDRa R RSt D bl 28 oo v

assay for dgiecting anti-mneralocorticoid activity on anesthetized dogs
Mal e or femal e nongrel dogs (nongrels, Marshall Bi oResources, USA) with a

wei ght between 20 and .30 kil ograns are.anesthetized w th pentobarbital (30
oy T AT A A A A
g/ ani mal i pERVENAEShY feedl (rOREBinET). OfeNIFNBUTHBGRYklaRadfSthe t56381 KB NYImALS aldS ed
in addition as mnmuscle relaxant. The dogs are intubated and ventilated with

an 30 oxygeRreamsrednindapssignd o geoups| oyiGoanvédentigal mapber of 2simals; apuiliimy 1%he
ventilati 0F‘rﬁr@\ﬁ%utpihﬁctgstb"%ﬁkingarv\ééptah!i ?Eé?ir are E&Q/Qildb‘?ed abmb%ﬂ%%e (aﬁﬂhdls@ 28)

and is nonitored wt - anal yzer (from Engstron). e anesthesia iIs
mai nt ai ned $wpstarses drpadmigistendduda the fesfd qyenceobhdayidiytgavage 5or 48 kigeksi Adimpls serving

102008, Tadtie Y Lot O pob Vot B e 0 ch e HRE RS IS} BEN g

i nvest i gat eteftlebsehfeect of test conmpounds with antim neralo- corticoid
receptor activity on the al dosterone-induced sodiumretention. The procedure

for this is. anal S .t ubl ished nmethod [ H. P. 1pe, U M Bucher, J.
Richter an dT}f\‘;l er@? %gg% éﬁsg,s%ﬁe}nfe_s 15 hlietermmec{‘I Qy nleasurlng erpl])d)ynémlc parame%lers Fbldod
pressure, heart rate, inotropism (dp/dt), relaxation time (tau), maximum left ventricular pressure,
left-ventricular end-diastolic pressure (LVEDP)], determining the weight of the heart, kidney and
20  lung, measuring the protein excretion, and by measuring gene expression of biomarkers (e.g. ANP,

atrial natriuretic peptide, and BNP, brain natriuretic peptide) by means of RT/TagMan PCR after

RNA isolation from cardiac tissue.

Statistical analysis takes place using Student's t test after previous examination of the variances for

homogeneity.

25 5. In vivo assay for detecting anti-mineralocorticoid activity on anesthetized dogs

Male or female mongrel dogs (mongrels, Marshall BioResources, USA) with a weight between 20
and 30 kilograms are anesthetized with pentobarbital (30 mg/kg intravenously; Narcoren®, Merial,
Germany). Alcuronium chloride (3 mg/animal intravenously; Alloferin®, ICN Pharmaceuticals,
Germany) is used in addition as muscle relaxant. The dogs are intubated and ventilated with an
30 oxygen/ambient air mixture (40/60 Vol.-%) (about 5-6 liters/min). The ventilation takes place with
a ventilator supplied by Draeger (Sulla 808) and is monitored with a CO, analyzer (from
Engstrém). The anesthesia is maintained by continuous infusion of pentobarbital (50 pg/kg/min) or

isoflurane (1-2 Vol.-%). Fentanyl (10 pg/kg/h) is used as analgesic.



m neral ocorticoid activity of three novel aldosterone antagonists in
consci ous d¥§2¥RG % H0%an, "5 in: Diureticd4rl: Chenistry, P&&%ﬁ%ﬂoyﬁﬁ)l%énd
Clinical Applications, J.B. Puschett and AL G eenberg (Ed.), Elsevier
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sodi unf pot ags DAt 10 ChémisAg RHargLolodP S endd ERREIEAbIIN atioh, EBS PR&h&ORSE ANt
henodynam cs and to neasure functional cardiovascul ar. paraneters, the dog

under goes HewePsHakfd) nBIffvicor Ssiggicarfarblishing GRentngs i GR7k rf\tq?@tmwlf Judusign vidy:

i ntroducti Oﬁddgﬂ‘ercﬁe l?d) B9 R/m§ %ﬁ@B@e& 3t ﬁbu%et%silée%refa&em%é E&uf&x/ﬁc‘ﬁ’aés‘ﬁ‘l% Eaﬁ@ b fHene
conposition; attachnment of | eads to the extremties for

measur enenturine; (lﬁt’(il‘ém u@ﬂl piasigmoane héetcfr@md ay dleme rghotometry)-| Thedigetd F@S@EGSGO

t ube which | d

sensor (fr odm r g%ﬁﬁgq%\%g%ugg lﬂt&i}l ?rdi}ﬂalwqfo ghorélﬁ/éac%ﬂ” Igf’eq%e%lsd%%t?@r?né iH%?lood
pressurd) Spiondaiatei io nsedfas apoMWd amtrél gndciatrbastethe (sodipe/p8asivACrativl ih Ithar urine

| nstrunents usté) 1 USA) 20 through the left atriumor through a port
secured in (NEIPEPEPY artery for measuring cardiac henmpdynani cs:

i ntroduction of a Swan-Ganz cat heter (CCOvo 7.5F, Edwards, Irvine, USA) via
t he jugul arTo wgufe dondtant hhﬁo@ﬂhtﬂi@ﬂ&z@/toi’iﬁéa@lﬁy ﬁirﬁtimasatdlevdshﬂarlqafeﬂieﬁdis,mﬁdugt :
oxygen saturation, nmonary  arterial pressures and central venous
pressure; %er&f)etsabeﬁpéﬁfmwfm%}ﬁom&%nséwweelftfr%wr@agﬁ loPiing WPobe (Transsoni ¢
Systens, |thaca, USA) to the descending aorta to neasure the aortic flow

attachment of @fodtkfisrPstabidaddl e BB ehduRSth® LRREN W ARNES @1He C oy it RAE
Ithaca, USA) to the |left coronary artery to neasure the coronary f 10W

siting a Braunule in the cephalic vein for infusing pentobarbital, |iquid
r epl acehent® arditagtspent SfEGF lsads te thekireipitiefer Be@imsasirawenst t he pl asma | evel s
of substance or other clinical blood paraneters);

¢ introduction into the femoral artery of a Fluidmedic PE 300 tube which is filled with saline
and which is connected to a pressure sensor (from Braun, Melsungen, Germany) for

measuring the systemic blood pressure;

e introduction of a Millar Tip catheter (type 350 PC, Millar Instruments, Houston, USA)
20 through the left atrium or through a port secured in the carotid artery for measuring cardiac

hemodynamics;

¢ introduction of a Swan-Ganz catheter (CCOmbo 7.5F, Edwards, Irvine, USA) via the jugular
vein into the pulmonary artery to measure the cardiac output, oxygen saturation, pulmonary

arterial pressures and central venous pressure;

25 e attachment of an ultrasonic flow measuring probe (Transsonic Systems, Ithaca, USA) to the

descending aorta to measure the aortic flow;

e attachment of an ultrasonic flow measuring probe (Transsonic Systems, Ithaca, USA) to the

left coronary artery to measure the coronary flow;

e siting a Brauniile in the cephalic vein for infusing pentobarbital, liquid replacement and for
30 blood sampling (determination of the plasma levels of substance or other clinical blood

parameters);
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dressing (esustrokishaigeti MY add Séntifyedd Wit S1%9 disofRedne B0/ (B0 The oddli temperatBRORY Ci N
sul fate) and then the _anesthesia |js term nated. One week after the LAD

occl usi on, PHBREES &t F7-38He biydlsataearat Q04 eeke Jemgesiqrat iyeyubcutaneously as

echocar di ogfaphyc. TRE MRS R opetd 1MNGTHT B weed MR BRY TR BuK b, A0 ARMeseH APSted.
di vided into individual treatnent ‘groups and a control group w thou

subst ance tFleatommnary. arwns plathe deforqmtrice WALRNs pamyanerily liggied giidadn qselosienithread but
not the;4 AR 0GELUS hRfc ¥BS.tReS A {}ﬁ&e%%n&&ﬁéa&gﬁﬁngﬁbélwtiﬁe%rbg?rpgtﬁ QY the? Rt
over weeks by addi ng

Subst ance treatnent takes place gavage or the test
conpound t ocattitve). Fheecokcurende iafika myyovmdiel infaftteonarsi mahierad by vaai GE6dmemutemertek

and the wat (%arﬁﬁlcrjle,flgeerr%o,cl?arf}%yﬁet thgrgx l1ssrec1<gis%<t1 glli t Q renclilsc ev E&éfs aflLrLe1r 51%%3 ‘with Ethibond
excel 1 metric 5/0 6951H and the epidermis is sutured with Ethibond excel 3/0 6558H. The
surgical suture is wetted with a spray dressing (e.g. Nebacetin®N in spray dressing, active

20  ingredient: neomycin sulfate) and then the anesthesia is terminated.

One week after the LAD occlusion, the size of the myocardial infarct is estimated by
echocardiography (Sequoia 512, Acuson). The animals are randomized and divided into individual
treatment groups and a control group without substance treatment. A sham group in which only the

surgical procedure, but not the LAD occlusion, was performed is included as further control.

25  Substance treatment takes place over 8 weeks by gavage or by adding the test compound to the
feed or drinking water. The animals are weighed each week, and the water and feed consumption is

determined every 14 days.

After treatment for 8 weeks, the animals are again anesthetized (2% isoflurane/N,0O/air) and a
pressure catheter (Millar SPR-320 2F) is inserted via the carotid artery into the left ventricle. The
30  heart rate, left ventricular pressure (LVP), left-ventricular end-diastolic pressure (LVEDP),
contractility (dp/dt) and relaxation rate (T) are measured there and analyzed with the aid of the
Powerlab systems (AD Instruments, ADI-PWLB-4SP) and the Chart 5 software (SN 425-0586). A

blood sample is then taken to determine the blood levels of the substance and plasma biomarkers,
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context of a nortalit gletest i r at.ed t 50% of . t he

o1 acebo- it BresArEihate B ssbi° GhaRh e b iRy Al EH<A0E e et MRE L T
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20  have died.

The effect of the test substances is followed by measuring the changes in the systolic blood
pressure (via a tail cuff) and the protein excretion in the urine. There are post mortem
determinations of the weights of heart, kidney and lung, and histopathological analyses of the
heart, kidney and brain with semiquantitative scoring of the histological changes. Various
25  Dbiomarkers (e.g. ANP, atrial natriuretic peptide, and BNP, brain natriuretic peptide, KIM-1,
kidney-induced molecule 1, osteopontin-1) are determined by RT/TagMan PCR following RNA

isolation from cardiac and renal tissue or serum or plasma.

Statistical analysis is carried out with Student's t test after previous examination of the variances of

homogeneity.

30



pressure (via a tail cuff) and the protein excretion in the urine. There are
post norte rmpations of the weigh of heart, kidney, d

hi st opat holr%](g)?@dgﬁog}n({aﬁayses of the heart'?ﬁlii dney and brain I:NI ﬁPiO‘dgfaOlz‘%?
sem quantitative scoring of the histological changes. Various 25 bi omarkers
(e.g. ANP, Gtri & DALY £ L paRrmacenICaNGOMBOMUOBS natriureti c peptide,
KIM1, kidney-induced nolecule 1, osteopontin-1) are determ ned by

RT/ TaqMan PR éopoovdsner RAAnvdnsioh akh @ EdnOéRedaind plardRuliD PrephiafiéniinOthe
serumor plasma. Statistical analysis is carried out with Student's t test
after previBlRVB&%AShati on of the variances of honogeneity. 30

W)2008/ 104306 -77- PCT/ EP2008/ 001257 C. Exenpl ary enbodi nents of

phar maceut ifghetcOnMposi ti ons The conpounds of the invention can be converted
i nto pharnaceutical preparations in the follow ng ways: Tablet: 5
Conposition: 100 ng of the conpound of the invention, 50 ng of |actose

( monohydr at@@mposiiodiy of corn starch (native), 10 ng of pol yvinyl pyrrolidone
(PVP 25) (from BASF, Ludw gshafen, Gernmany) and 2 ng of magnesi um stearate.
Tabl et wei n?gjx?f i r gl 2

Product i on?lrb?he mtg?ﬁ)rngiogl?@%%%%ﬁ%ﬂo& %tj}ﬁg%lf%&gg{g%ﬁkwdgaé%ogdﬁg%%gfl {:c IS
gr anul at ed (metivie), a0398 of pelpginyipyredidoned dYYR A¥)nffroof BARE, Padwigshalsmt @ermaffy)eand
granul es ar i i.th t magnesi um stearate for 5 mnutes after drying.
Thi s rrixturzgm?](s)f(lgg%\égr“gggtg gtvevith a conventional tablet press (see above for
format of the tablet). A guideline conpressive force for the conpression is
15 kN. 15 Sisbpewsight?1dmectiamear Hmanma chdivsioStvevande 02 ml. y:  Conposition: 1000 ng
of the compound of the invention, 1000 ng of ethanol (96%, 400 ng of

Rhodi geio(r)Proéu%ggg_han gum from FMC, Pennsyl vani a, USA) and 99 g of water.

The mixture of compound of the invention, lactose and starch is granulated with a 5% strength
solution (m/m) of the PVP in water. The granules are mixed with the magnesium stearate for 5
minutes after drying. This mixture is compressed with a conventional tablet press (see above for

format of the tablet). A guideline compressive force for the compression is 15 kN.

15  Suspension which can be administered orally:

Composition:

1000 mg of the compound of the invention, 1000 mg of ethanol (96%), 400 mg of Rhodige1®
(xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

10 ml of oral suspension correspond to a single dose of 100 mg of the compound of the invention.
20  Production:

The Rhodigel is suspended in ethanol, and the compound of the invention is added to the
suspension. The water is added while stirring. The mixture is stirred for about 6 h until the

swelling of the Rhodigel is complete.



10 m of oral suspension correspond to a single dose of 100 ng of the
conpound of i tion. 20 Production, The Rhodigel is i

et hanol , aﬁﬁb?ﬁgng%ﬁgbund of the inventrgﬁ'is added to theligﬁgggﬂ§ﬂ8%£7The
water is added while stirring. The m xture is stirred for about 6 h until
the swel | iJ¢intion whieh con headministered arallvit o \W2008/ 104306 - 78 -

PCT/ EP2008/ 001257 Sol uti on whi ch can be adm nistered orally: Conposition:
5 500 ng of the conpound of the invention, 2.5 g of polysorbate and 97 g of
pol yet hyl ene glycol 400. 20 g of oral solution correspond to a single dose
of 100 ng of the conpound according to the invention. Production: 10 The
conpound of Composifigliant j on i s suspended in the m xture of polyethylene glyco
and polysorbate wth stirring. The stirring process is continued until the
conmpound according to the invention has conpletely dissolved. 15 i.v.

Sol ution: The conpound of the invention is dissolved in a concentration
bel ow the saturation solubility in a physiologically tolerated sol vent
(e.g. isotoWPamssef theeompaund obHie ls%ng%@o{&ofémlmomm ad 7 @r of Fpdethple glyerl

sol ution). J : [l : i j i rile
and pyr ogert P et ol SERIAEE M Wl B R0 e B Rl e
PCT/ EP2008/i0®¢b8&¥Y C ains 1. A conpound of the formula (1) OAr 0O~-R H 2 N
| NRHDRa (lI), in which

Production:
10

The compound of the invention is suspended in the mixture of polyethylene glycol and polysorbate
with stirring. The stirring process is continued until the compound according to the invention has

completely dissolved.

15  iv. Solution:

The compound of the invention is dissolved in a concentration below the saturation solubility in a
physiologically tolerated solvent (e.g. isotonic saline solution, 5% glucose solution and/or 30%
PEG 400 solution). The solution is sterilized by filtration and used to fill sterile and pyrogen-free

20  injection containers.
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5Dis Nor CGR4, in which R4 is hydrogen, fluorine, trifluoromethyl or
(C1-CA4) - al r.4S a group of the formyla 0O RRe Rs R6

(R)n or H?%b%)oqgﬂoig%l n which * is the I'iqﬁkage poi nt, R5 isﬁ%y lr)io%lgag/rq,ge{5257
fluorine, chlorine, cyano, nitro, trifluoronethyl or (C-C4)- alkyl, R6 is
hydrogen ord#%rine, 15 R7 is hal ogen, (Cl-C4)-alkyl, trifluoronethyl,
(Cl-C4)-al koxy or trifluoronethoxy, R8 is cyano or nitro, R9 is hydrogen,
hal ogen, (Gl- C4)x adrlfpohnd §@e fofpmalgoxy, (C, - C4)-al kyl thio or

di - (Cl-C4)-al kylamino, it being possible for the alkyl group in said (Cl-C4)
W)2008/ 104306 -80- PCT/ EP2008/001257 al kyl, (Cl 5 4) - al koxy and
(Cl-C4)-alkylthio radicals in each case to be ~Bubstituted up to three tines
by fluorine, or phenyl, which may He s i Qut ed by hal ogen, (Cl-C4)-alkyl
or 5 trifluoronethyl, R10 is hydrofgen, qal ogen or (Cl-C4)-alkyl, Eis CH
CR7 or NN and nis the nunbeer(N 1 O'fy being possible in the case
where the substituent R7 occurs nore tipan

in which
5 D is N or C-R*, in which

R* is hydrogen, fluorine, trifluoromethy! or (C,-C,)-alkyl,

Ar is a group of the formula
0O R R’ R
R® E R® R™ R®
; N
(R); or
Z
H,c~ "o R®
* > * *
10 in which
* is the linkage point,
R’ is hydrogen, fluorine, chlorine, cyano, nitro, trifluoromethyl or (C;-Cy)-
alkyl,
R® is hydrogen or fluorine,
15 R’ is  halogen, (C;-Cy)-alkyl, trifluoromethyl, (C;-C,)-alkoxy or
trifluoromethoxy,
R® is cyano or nitro,

R’ is hydrogen, halogen, (C,-C,)-alkyl, (C,-C4)-alkoxy, (C,-C4)-alkylthio or
di~(C;-C4)-alkylamino, it being possible for the alkyl group in said (C,-Cy)-



once for its neanings to be identical or different, Ris (C-Cqg)-al kyl which

maybe S“bSth'ib(?&‘?l(gdgoéo three tines by flgtdori ne, R2 is (C .'Ig@f/Eg%/dﬁleOmbCh

may be substitute y (C3-C7)-cycloal kyl or up to three tines uori ne,

or is a group of the formula,-S02:R.1 in ich 1 1is.(Cl.-C6).-al kyl,
trifluoronethyl, (C3-C7)- cab%'f’o(il‘%fr)r a,lkoﬁﬁeai‘?% (ch"?“)\f)a-?ky?#%r-aaﬁélﬁﬁ%reé‘g‘ FSE P P5r v
having up to two het er oat gusstifut«dapttl eir&aimes By Nuorthe, and/ or S, it being
possi bl e for phenyl and heteroaryl in turn each to be substituted once or
twice, identically or differently, by hal ogen, cyano, nitro, (CL-C4)- 20

al kyl, trifluoromethyl, (&F-C4)-alkoxy and/or trifluoronethoxy, and R3 is
hydr ogen, fluorine, trifluoronmethyl or (Cl-C4)-alkyl, and the salts,

sol vates and sol vates of tdaenygaliscit hasye e sdbstibatéd Hatheef, (becha la (1)
as claimed in claiml, in which 25 Dis GR4 in V\hlrﬂéﬁ R4gis hyldrogrekgl,J

nethyl or trifluoronethyl rifgreoehMo4306 - 81 - PCT/ EP2008/ 001257 Ar is a
group of the formula O RS RB or H3Cf04 Rs 1 / in which 1is the |inkage

point, 5 RS is hydrogen, filuddag ha glp(;ri(@ﬁcg[au&y,ano, R8 is cyano or nitro,
and R9 is chlorine, bromne, (Cl-C4)-alkyl, "trifluoronethyl,

(Cl-C4)-al koxy, trifluoronmethoxy, (Cl-C4)-alkylthio or trifluoronethylthio,
E is CH, C-R'or N,

and
n is the number 0, 1 or 2,

10 it being possible in the case where the substituent R’ occurs more than

once for its meanings to be identical or different,
R is (C;-Cy)-alkyl which may be substituted up to three times by fluorine,

R? is (C;-Cg)-alkyl which may be substituted by (C;-C;)-cycloalkyl or up to three

times by fluorine, or is a group of the formula -SO,-R'" in which

15 R"  is (C;-Cg)-alkyl, trifluoromethyl, (C5-C;)-cycloalkyl, phenyl or 5- or 6-
membered heteroaryl having up to two heteroatoms from the series N, O

and/or S,

it being possible for phenyl and heteroaryl in turn each to be substituted
once or twice, identically or differently, by halogen, cyano, nitro, (C-Cy)-

20 alkyl, trifluoromethyl, (C,-C,)-alkoxy and/or trifluoromethoxy,
and
R? is hydrogen, fluorine, trifluoromethyl or (C;-Cy)-alkyl,
and the salts, solvates and solvates of the salts thereof.
2. A compound of the formula (I) as claimed in claim 1, in which
25 D is C-R*in which

R* is hydrogen, methyl or trifluoromethyl,



10 R is nethyl
a group of g
trifluoromnethy
salts, solvates
formula (1) as
hydr ogen or

or trifluoronethyl, R2is (g-C4)-alkyl, trifluoronethyl or

-SM2-R" in which "is (A-C4)-al k
P(?&?fd?{h'é@ ] ) y#(;@’/fsyzofg/oghzft e

and R3 is hydrogen, methyl or trifluoronet
nd solvatesf@f the salts thereof. 3. A conpound of the
Gi med? BIYUEPHPRII™8R 2, in which Dis GR4 in which R4 is

nmethyl, Ar is a group of the fornula W2008/ 104306 -82-

PCT/ EP2008/ 001257 O CN or 4i3C RO in which * igg the linkage point and 5

RO is ethyl, nethoxy or trifl]juordgnethoxy, R is rfethyl or trifluoronethyl,
R2 is methyl, ethyl, n-propy ksopropyl and RB&Js hydrogen or nethyl, 10
and the salts, solvates afd so s of the sal nereof. 4. A conpound as
claimed in claiml, 2 or X} e of the faq g structures: CN CN
H3C-O H3C-O / CH3 O CHX H H2N I 1 NR
* *
in which
* is the linkage point,
5 R’ is hydrogen, fluorine, chlorine or cyano,
R® is cyano or nitro,
and
R’ is chlorine, bromine, (C,-C,)-alkyl, trifluoromethyl, (C;-C,)-alkoxy,
trifluoromethoxy, (C,-C4)-alkylthio or trifluoromethylthio,
10 R! is methyl or trifluoromethyl,
R? is (C,-C,)-alkyl, trifluoromethyl or a group of the formula -SO,-R"" in which
R! is (C,-C,)-alkyl or trifluoromethyl,
and
R’ is hydrogen, methy! or trifluoromethyl,
15 and the salts, solvates and solvates of the salts thereof.

A compound of the formula (I) as claimed in claim 1 or 2, in which
D is C-R* in which
R* is hydrogen or methyl,

Ar is a group of the formula



H3C H HSC H CHB W)2008/ 104306 -83- PCT/ EP2008/ 001257 CN H3C 1 0 O-~CH3 and
H2N | H?Vgg nd the salts, solvatgs and sol vat es of é,[t)g

thereof 5 corrpound as claimed in cl a:-8§ 1, 2, 3 or 4 haV| ng %@g%ﬁlm
foll owi ng structures: 05 H3C*~ O H3d ~ O/ #RICHB OCH3 O H2N H3C N H3C
N H, H CNNHCOHCOHFOO0CH 00CH3 H2ZNFNH 2 NI I NHIC N/ CH3

H3C N CH3 H, H W?2008/104%8 84- PCT/ EP2008/ 004257 CN N H3C~, 0O/ H3C'0 O
CH3 0 CH3 H2N I | N and Nor

H,C R’

* *

in which

* is the linkage point

and

5 R’ is ethyl, methoxy or trifluoromethoxy,
R' is methyl or trifluoromethyl,

R? is methyl, ethyl, n-propyl or isopropyl
and
R® is hydrogen or methyl,
10 and the salts, solvates and solvates of the salts thereof.

4. A compound as claimed in claim 1, 2 or 3 having one of the following structures:




H3C N / H3C H CH3 CH3 and the salts, solvates and solvates of the salts

t her eof . o) for preparing compgynds of the fornulg-fp ned
6. w287 ECIVEP20B8/ 5'7

inclains 1 to b5, §ﬁ;aracterlzed in that%g conmpound of the for % 8?

OAH (I'1)5 5 in which Ar has thg,meaning indicated in clains 1 to 5, is

reacted in an inert solvent, 'Qre appropriate in the presence of an acid,

an aci d/ base conbination and/& a dehydrating agent, wth a conpound of the

formula (111) OO TNl QIR ( in which R has the neaning indicated in

claims 1 to 5, and 10 Té;s 3 or 2-cyanoethyl, to give a conpound of the

b G
meani ngs i ndi cat ed above the llatterAs<then condensed in an inert solvent

formula (1V) O Ar V), in which At, T and R each have the
with a conpound of the fornul a (\0 p2006/3104306 -85- PCT/ EP2008/ 001257 0O

and the salts, solvates and solvates of the salts thereof.
5. A compound as claimed in claim 1, 2, 3 or 4 having one of the following structures:

CN CN

o i 07 ch,




RLHDR3 (VI), 5 inwich A, Db T, RL and R3 each have the neani ngs
i ndi cat ed a%ége\%;d)@(% t he conpounds of t_kggf formula (VI) arepafkpb@igidigy an

i nert solvent, ere appropriate in the presence of a base, wWth a conpoun
of the formula (VIl) or a..trialkyloxoniumsalt of the fg la (MI11) 12A

RI2A R12 X R\e - RI2A (W) (Vi11) 10 in which R2 is (@-06)-al kyl which

may be substituted by (C3AC7)-cycloal kyl or up to three i mes by fluorine,
s a |l eaving group such as, { @xanpl e, hal ogen,
gte, 15 and Y- is a nQu- nug phi | i ¢ ani on such

N5

R12A is nmethyl or ethyl

nmesyl ate, tosyl ajesor t
as, for exanple, F%I* X#oborate, or in the présegce »fFan acid with a
trial kyl orthoformat of ghe f Vﬁu.lcﬂ_'(l X) W2008/ 104306 -86- P 08/00 1
257 ORI2A H O R124 RI2A {DC),” 3 n which RL2A hgs the neghi ng 1 iddi cat ed
above, to give conpgl t e fornmula (X-A) 12 W H xR3 , 51in
which Ar, D, T, RIN"R3°} {2 ®hch have t;hge nealdjMigs bove, or
t he conpounds of the fo are reacted in an in in the
resence of a bas ' corplnd of the formula
P &, TINR-CO: H,&
CH, CH,
and the salts, solvates and solvates of the salts thereof.
6. A process for preparing compounds of the formula (I) as defined in claims 1 to 5,

characterized in that a compound of the formula (II)
Ar

07 H (),

5 in which Ar has the meaning indicated in claims [ to 5,

is reacted in an inert solvent, where appropriate in the presence of an acid, an acid/base

combination and/or a dehydrating agent, with a compound of the formula (III)
0 0O
T\O/U\/U\R1 (III),
in which R' has the meaning indicated in claims 1 to 5, and
10 T is allyl or 2-cyanoethyl,

to give a compound of the formula (IV)

0 Ar
T >
~o
R o  aw,

in which Ar, T and R' each have the meanings indicated above,

the latter is then condensed in an inert solvent with a compound of the formula (V)



00 R/SClI (XI), inwhich R 1 has the neaning indicated in claim11 or 2,
10 to give@@mﬁy f the formula (X-B)gs00 OAr R O |

(X-B), 1in whic I”Adr1§0(§[)) T, R, R3 and Rl) 5each have t he nea%?%?‘{”?g@ied
above, then the ester group T in the conpqunds of the formula (X-A) or (X-B)
is elimnated by to give the carboxylic fgcids of the formula (XI1)

W2008/ 104306 _87- PCT/ EP2008/ 001257 Rz Ar HOl I NRHD-R3 (XIl), in
which Ar, Db R, R2 and R3 each have thg ne ngs indicated in clains 1 to
5, then converted with 1,1 -carbonyl diijn dazole into the im dazolides of the
formula (XIIl) -R2 WNRHDR3 (4ANT, D3 Imrdhic )Ar, D R, R and R3
each have the neanings indicated abdve, and the latter are then reacted in
an inert solvent, where appropriate in the presence of an auxiliary base,

W th anmoni a to .giye.t i 1e tor mul . where appropriate

t he conpounds oflglt\&)éghfdc:?nr(rlu élg?ﬁst}jgg?éenb%éﬁ)@rma g?{}élhrsré?ﬂg’ds known to the
skilled worker into their enantionmers and/or diastereoners, and/or converted
with 10 the appogpriazbmpdunil ofthe femhk ({H)d/ or (ii) bases or acids into the
solvates, salts and/or solvates of the salts thereof.

(VD,

5 in which Ar, D, T, R' and R® each have the meanings indicated above,

then the compounds of the formula (VI) are alkylated in an inert solvent, where
appropriate in the presence of a base, with a compound of the formula (VII) or a

trialkyloxonium salt of the formula (VIII)

12A 12A
R +R

I
R1 2A

(VID) (VI

10 in which

R? s (C;-Cg)-alkyl which may be substituted by (Cs-C;)-cycloalkyl or up to three

times by fluorine,

R is methyl or ethyl,

X is a leaving group such as, for example, halogen, mesylate, tosylate or triflate,
15 and
Y is a non-nucleophilic anion such as, for example, tetrafluoroborate,

or in the presence of an acid with a trialkyl orthoformate of the formula (IX)



7.. A conpound of the fornmula (1) as defined in any of clains 1 to 5 for the

treat ment %Q%Sé}a%whyl axi s of di sease_%q_& The use of a g@ﬁgﬁmg/ogbsghea

formula (1) a I'ned in any of clains o 5 for the 15 manutacture of
medi canent for the treatnent and/or prophyl axis of al dosteronism high

bl ood pressure, chronic heart failure, Rsequel ae of a myocardi al
infarction, cirrhosis of the livergy —J@PA ure and stroke. 9. A

medi cament conprising a conpound of the\formyl a (I@as defined in any of
claims 1 to 5 in conmbination with an i &TR non-t@%.c, pharnmaceutically
sui tabl e excipient. 20 10. A nedicanment conprising a conpound of the fornula

(1) as defined in any of,clains 1 to 5 in conmbination wth one or nore
further active i'fi i Bnt besdhameapivg 14t ebYegr oup  consi sting of ACE
inhibitors, renin inhibitors, angiotensin Il receptor antagonists, beta

WD2008/ 104306 - 88iRedmpdta@OF 0damda clagckers, acetylsalicylic acid,

diuretics, calciumantagonists, statins, digitalis (digoxin) derivatives,
cal ciumsensitizers, nitrates and antithronmbotics. 11. A nedi canment as
claimed in claims 9 or 10 for the treatnment ap®'dr prophylaxis of

al dosteroni sm high bl ood pressureQ chréhic Qeart failure, the sequel ae of a
myocardial 5 infarction, cirrfosiglof the |jver, renal failure and stroke.
12. A nethod for the treatnent 2 N s of al dosteronism high

bl ood pressure, chronic heart failur seﬂuel ae of a nyocardi al
infarction, cirrhosis of the liver,s ' and stroke in humans and
ani mal s by using an effective armtfh,t of pat I@ast ne c,(gn’bbund of the
formula (1) as defined in any of clains 1 to 5, or of a nedicanment as 10
defined in any of clains 9 to 11.

5 in which Ar, D, T, R!, R? and R'? each have the meanings indicated above,

or the compounds of the formula (VI) are reacted in an inert solvent in the presence of a

base with a compound of the formula (XI)

O\\S//o
R"™ S (X,

in which R'' has the meaning indicated in claim 1 or 2,

10 to give compounds of the formula (X-B)

(X-B),

in which Ar, D, T, R', R* and R"! each have the meanings indicated above,

then the ester group T in the compounds of the formula (X-A) or (X-B) is eliminated by to

give the carboxylic acids of the formula (XII)



10

15

20

WO02008/104306 - 87 - PCT/EP2008/001257

10.

(XID),

in which Ar, D, R', R? and R? each have the meanings indicated in claims 1 to 5,

then converted with 1,1'-carbonyldiimidazole into the imidazolides of the formula (XIII)

R® (XIID),

in which Ar, D, R', R? and R® each have the meanings indicated above,

and the latter are then reacted in an inert solvent, where appropriate in the presence of an

auxiliary base, with ammonia to give the amides of the formula (I),

and where appropriate the compounds of the formula (I) are separated by methods known
to the skilled worker into their enantiomers and/or diastereomers, and/or converted with
the appropriate (i) solvents and/or (ii) bases or acids into the solvates, salts and/or solvates

of the salts thereof.

A compound of the formula (I) as defined in any of claims 1 to 5 for the treatment and/or

prophylaxis of diseases.

The use of a compound of the formula (I) as defined in any of claims 1 to 5 for the
manufacture of a medicament for the treatment and/or prophylaxis of aldosteronism, high
blood pressure, chronic heart failure, the sequelae of a myocardial infarction, cirrhosis of

the liver, renal failure and stroke.

A medicament comprising a compound of the formula (I) as defined in any of claims 1 to 5

in combination with an inert, non-toxic, pharmaceutically suitable excipient.

A medicament comprising a compound of the formula (I) as defined in any of claims 1 to 5
in combination with one or more further active ingredients selected from the group

consisting of ACE inhibitors, renin inhibitors, angiotensin II receptor antagonists, beta-



W02008/104306 -88 - PCT/EP2008/001257

blockers, acetylsalicylic acid, diuretics, calcium antagonists, statins, digitalis (digoxin)

derivatives, calcium sensitizers, nitrates and antithrombotics.

11. A medicament as claimed in claims 9 or 10 for the treatment and/or prophylaxis of
aldosteronism, high blood pressure, chronic heart failure, the sequelae of a myocardial

5 infarction, cirrhosis of the liver, renal failure and stroke.

12. A method for the treatment and/or prophylaxis of aldosteronism, high blood pressure,
chronic heart failure, the sequelae of a myocardial infarction, cirrhosis of the liver, renal
failure and stroke in humans and animals by using an effective amount of at least one
compound of the formula (I) as defined in any of claims 1 to 5, or of a medicament as

10 defined in any of claims 9 to 11.





