WO 2006/117023 PCT/EP2005/052042 Dihydropyridine derivatives The
present invention describes the preparation of low molecular weight

rmone ryimetics that selectively have agonistic activity on Cth% ll):Sﬁl—J/ 2042
eﬁf%lr.(% Gonadotropins serve important functions in a varleﬁy 0 %88ﬁy
functions including metabolism, temperature regulation and the
reproductive process. Gonadotropins act on specific gonadal cell types to
initiate ovarian and testicular differentiation and steroidogenesis. The
hypophyseal gonadotropin FSH (follicle stimulating hormone) for example
plays a pivotal role in thersfirpalaiign-piiedlgla-Haxalepment and

maturation to whereas LH (luteinizing hormone) induces ovulation (Sharp,
R.M. Clin Endocrinol. 33:787-807, 1990; Dorrington and Armstrong,

Recent Prog. Horm, Res. 35:301- 342,1979). Currently, FSH is applied
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of oestrogens. In the male, FSH is responsible for the integ/?r':y of the
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therapeutic purposes can be isolated from human urine sources and are
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gonadotropin-releasing bormone and oesirogens, and from the placenta during
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pregnancy. In the female, FSH acts on the ovaries promoting development of follicies
20 and is the major honmone regulating secrefion of oestrogens. In the male, FSH is
responsible for the integrity of the seminiferous tubules and acts on Berioli cells to
support gmnetogénesis. Purified FSH is used chnically to ireat infertility in females and
for some types of failure of spermatogenesis in males. Gonadotropins destined for
therapeutic purposes can be isolated from human urine sources and are of low purity
25 (Merse et al, Amer. J. Reproduct Dmmunol. and Microbiology 17:143, 1988).
Alternatively, they can be prepared as recombinant gonadotropins. Recombinant
human FSH is available commercially and is being used in assisted reproduction
(Olijve et al. Mel. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1952).



that is a member of the large family of G-protein coupled receptors. These
receptors consist of a single polypeptide with seven transmembrane
domains and are able to interact with the Gs protein, leading to the
activation of adenylate cyclase The FSH receptor is a highly specific
target in the ovarian follicle growth process and is exclusively expressed
in the ovary. Blocldng of the receptoror inhibiting the signalling which is

rmally induce r FSH-mediated receptor activation will disturb
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purposes as_native . 1.e. for the treatment of infertility and for ovarian
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receptor, Thus. it has now been found, that the wing class of ~
oS/ dFsRERE BTN R ATATR (FEPHIRETAERR (R e ap BTt
sédtsitfwireof, have FSH receptor agonistic activity: OR4 R2 R3 ON R1

3 Formula | wherein
l.ow molecular weight FSH mimetics with agonistic properties were disclosed in the

International Application WO 2000/08015 (Applied Research Systems ARS Holding
N.V.) and in WO 2002/09706 (Affymax Research Institute).

Certain tetrahydrogninoline derivatives have recenfly been disclosed i the
International Application WO2003/004028 {AKZO NOBEL N.V.} as FSH modulating

substances, either having agonistic or antagonistic properties.

The present disclosure describes the preparation of low molecular weight hormone

mimetics fhat selectively activaie the FSH receptor.

Thus, it has now been found, that the following class of dihydropyridine compounds of
formula I or pharmaceutically acceptable salts thereof, have FSH receptor agonistic'
activity:
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R'is (1-6C)allcyl, (2-6C)alkenyl, (2-6C)alkynyl, phenyl or (I-5C)heteroaryl
R2, R3 are independently (14C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl,
(i-4C)alkoxy, (2- 4C)alkenyloxy, (3-4C)alkynyloxy, halogen X is SO2, CH2,
C(O) or Xis a bond R4 is (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,
(3-6C)cycloalkyl, (3-6C)cycloalkenyI,Q (3-6C)cycloalkyl(l-4C)alkyl,
(2-6C)heterocycloalkyl, (2-6C)heterotycloallyl(1- 4C)alkyl, (6-10C)aryl,
(6-10C)aryl(I-4C)alkyl, (1-9C)heteroaryl or (1-9C)heteroaryl(1- 4C)alkyl. If
Xis Cli2, R4 may furthermore be R5-oxycarb 5-carbonyl, If R4 is
phgayh phenyl may, in addition to the substitueats for (6-10C)aryl groups

:ﬁostg @‘}a&ﬁéﬁr{cj |n|to g ;%%rg?% %%“ﬁ%ﬁlt” ytedwith one or more

(184@%%5%&9&&%5(9&me%§&ch@1¥@53§38@4(:)alkoxy (2-
amln car onyl,. R5 6|n 025’(6;}? ently is HH, (1-4C)alkyl, (2-4C)alkenyl.

(ﬁcz? - 5% PESEC)cycloalkyl(-4C)alkyl,

(%:‘s‘?scs)c'ﬂeféfPC ¥§l9alkyl :(2-fiGiheterocycloalkyl(1-4C)alkyl, (I-
4C)a|koxycarbonyl(| 4C)alkyl, (I- 4C)(di)albylanoearbonyl(l-4C)alkyi,

(@t‘l@@)&ym&%f@mWI (Jz(@@%ﬁ:sw,l(i‘@t@c)ﬁék)&kyl (3-6C)cycloalkenyl,
eteroaryi arylamin ony -
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Fatjategeptor function and can be used for the same clinical purposes as
native FSH since they behave like agonists, with the advantage that they
& disiifayFdlteng disteditityeioBe rivszsa yhey R beagmministered
differently. Thus, the FSH- receptor agonists_of the present disclosure may
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argaiseskionachiyv @tttk Siptikearp s saBaitaneaspecihthese sibstituents

prgwd%d %}glﬁxgr%é{ndlne derivative compound according to Formula 1,
(1-4Chalkylilda, (EAC)alkyzsmmny}, B’ -cxyvarbenyi, R’-carbonyl or R° RS

aminecarbonyl.

R’, B independently is H, (1-40alkyl, (2-4Calkenyl, (2-4C)alkynyl, (3-
60)eveloalkyl, {3-6C)cycioalkyl(1-4Calkyl, ' (2-6Crheterooycloalkyl, (2-
6Chneterocyeloalkyl{1-4Calkyl, (1-4C)alkoxycarbonyl{1-4Chralkyl, {i-
40 dDalkylaminocarbonyl{1-4Chalky, (6-10Q)aryl, {1-9Ciheteroaryl, {6-16C)aryl{i-
4Calkyl, {1-9C)heteroarvl{1-4Chalkyl, (6-10C)arylaminocarbonyl(1-4C)alkyl, . (3-
9C)heteroarylaminocarbonyl(14C)lkyl or R°R® may be joimed in 2 (2-
6Ciheterocycloaliyl ring.

The compounds disclosed herein moduiate the FSH receptor function

and ca.n.be used for the same clinical pumoses as native FSH since they behave like
agonists, with the advantage that they may display altered stability properties and may
be administered differently.

Thus, the FSH-receptor agonists of the present disclosure may be used for treating
infertility. Preferably the compounds disclosed herein are used to activate the

FSH-receptor.



O~x\R4 R2R3 "sz I~IrO~*CN "Jt1111 NK H Formulal or a
pharmaceutically acceptable salt thereof, wherein R' is (1-6C)alkyl,
(2-6C)alkenyl, (2-6C)alkynyl or phenyl, (1-5C)heteroaryl, both optionally
substituted with one or more substjfuents selected from hydroxy, amino,
halogen, nitro, trituoromethyl, cyan, (1-4C)alkyl, (2-4C)alkenyl, (2-
4C)alkynyl, (1-4C)alkoxy, (1-4C)(di)alkyiaminc; R2, R3 are independently
(1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-
4C)alkoxy,(2-4C)alkenyioxy,(3-4C)alkynyloxy, halogen; R4 is (1-6C)alkyl,
(2-6C)all:enyl, (2-6C)alkynyl, (3-6C)cycioallcyl, (3-
6€)oyclgatkahyic(3166)cedlodihyltrt Oialkgti2:6G) hetaweyicloalidih¢2e Formula 1,
6C)heterocycloalkyl(1-4C)allcyl or (6-I0C)aryl, (6-10C)aryl(1-4C)alkyl, (1-
9C)heteroaryl, (I-9C)heteroaryl(1-4CGalkyi, the (hetero)aryl group
optionally substituted with one or $horé“substituents selected from
hydroxy, amino, halogen, nitro;tri Bmetbyl, cyano, (1-4C)alkyl,
(2-4C)alkenyl, (2-4C)alkynyl, (I- ikoxy, (1- 4C)(di)ailylamino, and if R4
is phenyl in addition with (1- 4€)atkylthio, (I -4C)alkylsulfonyl,
R5-oxvcarbonyl, R5-carbon <“Aminocarbonyl; Xis SO2, CH2,
C(O) or X is absent, wherein_if Xtis G13,, R4 may furthermore be
R5-oxycarbonyl or R5-; &bonyl; ,(E(2-4C)alkenyl, (2-4C)alkynyl, (3- R5,
R6 is independently 11,

Formula 1

or 2 pharmaceutically acceptable salt thereof, wherein A
R is (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyi or phenyl, (1-5C)hetercaryl, both
opticnalty substi‘cﬁted with one or more substitnents selected from hydroxy,
amine, halogen, nitre, wiflucromethyl, cyano, (1-4Chalkyl, (2-4C)atkenyl, (2-
ACaikynyl, (1-40halkoxy, (1-4C) di)alkyiaming;

R, R’ are independently (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-
AC)alkoxy, (2-4C)alkenyloxy, (3-4C)alkynyloxy, balogen,

R* is (1-6C)alkyl, (2-6Calkenyl, (2-6C)aliymyl, (3-6C)eycioalkyl, (3-
6C)cycloalkenyl, (3-6C)cyeloalkyl(1-4Chalkyl, (2-6C)heterocycloalkyl, (2-
6Chheterocyeloalkyl{ 1 -4C)alkyl or {6-10C)aryl, (6-10C)aryi(i-4Chalicyl, (3~
9C)heteroaryl, {1-9C)heteroaryl{1-4C)alkyl, the (hetero)aryl group optionally
substituted with one or more substituents selected from hydroxy, amine, balogen,
nitre, iriflucromethyl, cvano, {1-4Chalkyl, {(2-4C)alkenyl, (2-4Cyalkynyl, (1-
4C)alkoxy, (1-4C)(dilalkylamino, and if R is pheny! in addition with (i~
4C)alkylthio, (1-4C)alkylsulfonyl, R -oxycarbonyl, R*-carbony! or R, R
aminocarbonyl;

X is 80, CH,, C(O) or X is absent, wherein £ X 15 CHy, R* may furthermore be
R*-oxycarbonyl or R°-carbony?; _

R®, R® is independently H, (1-4C)alkyl, (2-4Chalkenyl, {2-4C)alkynyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-4Chalkyl, (2-6Chheterocycioalkyl, (2-
6C)neterocveioalkyl{1-4C)alkyl, (1-4C)alkoxycarbonyl{(1-4Calkyl, (1-



6C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl, (2-
6C)heterocycloalkyl(1-4C)alkyl, (I-4C)alkoxyearbonyl(l-4C)alkyl, (I 3b
4C)(di)ai ylaminocarbonyl(1-4C)alkyl or
(6-10C)aiyiaminocarbonyl(1-4C)alky, (1 -9C)heteroarylaminocarbonyl(l
-4C)alkyl, (6-1 OC)aryl, (1-9C)heteroaryl, (6- I0C)aryl(1-4C)alkyl,
(I-9C)heteroaryl(1-4C)alkyl, the (hetero)aryl group optionally substituted
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auxiliaries. In still angther ct, there is provided the use of the
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2-metHylaBogen appptetphedis BrdvBitd methosyphenyiycb# bher7istiesanydireapy-
quinoline-3- carbonitrile, or a pharmaceutically acceptable salt or solvate

thereof for the manufacture of a medicament for the treatment of fertility.

disordePs HOts DECEPFL 655 BT TTERSOOBIHES65 52 SPRPSHD omprving he
(1-4C)atkypasdsetistithe definitionidsansmhiiiched/amhumprishedrimethoxyphenyl)

alkyl gro jing 1-4 carbon atoms, being.methyl, ethyl, propyl, _ . I
Soron B S Rt L el B sl qutrcs

branched or unbranched alkyl group having 1-6 carbon atoms, for

example smietygthethydeqrapyl, isepreqd sautyd, dettkutyhonsdentykansdherein
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alke nyFﬁPéﬂ’éfﬁ%\ﬂhﬁ wiggmaceutically acceptable salt or solvate thereof for the

manufacture of a medicament for the reatment of fertility disorders.



carbon atoms, such as ethenyl, 2-butenyl, and n-pentenyl. to The term
(2-4C)alkenyl means a branched or unbranched alkenyl group having 2-4

carbon atoms, such as ethenyl, n-propenyl and 2-butenyl. Tgb&";]ﬁzrr%w q%"“

W&?g‘éﬁglﬁ%%yl means a branched or unbranched alkynyl group having 2-
carbon atoms, such as ethynyl, propynyl and n-pentynyl. The term
(2-4C)alkynyl means an alkenyl group having 2-4 carbon atoms, such as
15 ethenyl and propynyl. The term (3-6C)cycloalkyl means a cycloallcyl
group having 3-6 carbon atoms, being cyciopropyl, cyclobutyl, cyclopentyl

and.cycl.ohexyl. The term (3-6C)cycloalkenyl means a cycloalkenyl group
o SR AT ot A RS SHBTD - SR pmghed sy
cyEropRtery 26 Tirboeatar(3-66)e yoltatk iyl Gatiky isonaps coutyi, sec-butyl

cyelealylgaliyt group, the cycloallcyl group of which has 3-6 carbon atoms
with the same meaning as previously defined and the alkyl group having
s1-Aoatbon (3t60)siyithtaessabremcheb oingasRiRY ks eaeiNedind N by
(2-g6heteracycloalkylm heterocycloallcyl grou ving 2-6 carbon
atoms, breferabl;@S-Seca};%%%%é?opr%oﬁyéﬁ %]ﬂ%"’é%? }%@U%ﬁgu n-pentyl and »-

herghtohT sttdetbaramTrsppefaredh dlotSalintictinn dy besittachedlvia a

he
heteroatom i ible,.or a carbpn atom. Preferred beteroatoms are N or
0. &jlgs%gﬁefg?%%%en%ir%en ?n@lg%%ﬁg%%brﬁwpfiﬁmﬁhé’ﬁ?ﬁe‘i‘%‘?ﬁ@@"ﬁ
Thestee AR C)ish tesr otpoid alkyidnACiadkybemeanys a heterocycloalkylalkyl
wgr?#g, the heterocycloalkyl group of which has 2-6 carbon atoms with the
sams r%’é‘&riﬁi‘é%?&l’@%%%m?ﬁ%ﬁﬁéﬁé‘fﬁé@@ﬁi}e@smyis%@é@/iéw 2-4
defimbopanethewlky eteupLhapiospdylasahbaaiams with the same
meaning as previously defined. The term (1-4C)alkoxy means an alkoxy

grods ARG 9<Aelarb iostsms birechné o kst chad sl gamme having 2-6

meartingasmelenihus hidein eeulm2Gralceatgraups are s preferred. The
term (1-4C)alkylthio means an alkylthio group having 1-4 carbon atoms,

thé%?kwm (2-4C)alicynyl means an alkynyl group having 2-4 carbon atoms, such as
15 ethynyl and propynyl.

The term (3-6C)cycloalkyl means a cycloalkyl group baving 3-6 carbon atoms, being
cyclopropyl, cyciobutyl, cyclopentyl and cyclohexyl.

The term (3-6C)eycloalkenyl means a cycloalkenyl group having 3-6 carbon atoms,
suck as cyclopropenyl, cyclopentenyl and cyclobexenyl.

20 The term (3-6C)cycloalkyl!1-4C)alky! means a cycloalkylalkyl group, the cycloalkyl
group of whi;h has 3-6 carbon atoms with the same meaning as previously defined and

the alkyl group having 1-4 catbon atoms with the same meaning as previously defined.

The term (2-6Cheterocycloalkyl means a heterocycioalkyl group having 2-6 carbon
atoms, preferably 3-5 carbon atoms, and at Jeast including one heterostom selected
25 from N, O and/or 8, Whic_h may be attached via a hetercatom if feaéible, or & carbon
atom. Preferred beteroatoms are N or O. Most preferred are piperidinyl, morpholinyl,

pyrrolidiny! and piperazinyl.

The term (2-6C)heterocycloalkyl(1-4C)alkyl means a heterocycloalkylalkyl group, the

heterocycloalkyl group of which has 2-6 carbon atoms with the same meaning as



moiety having the same meaning as previously defined. The term

(2- 4C)a|keny|oxy means an alkenyloxy group having 2-4 carbon atoms

the alkenyl moiety having the same meaning as previously d 8
WYY -4C)alkynyloxy means an alkynyloxy group havmg %E ZOW i

atoms, the alkynyl moiety having the same meaning as previously

defined. The term (6-10C)aryl means &n-aromatic hydrocarbon group

having 6-10 carbon atoms, such as phenyl, naphthyl, tetrahydronaphthyl

or W&Wﬁlﬁwﬁi’é@%a@@)ﬁﬁ@rﬁéw eose Btinted ¢itudor ofomoreith the same

substiitiapts seieieiad, emdaydroxy, amino, halogen, 15 nitro,

trifluoromethyl, cyan, (I-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl,
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The term (1-9C)heteroaryl means a substituted or unsubstituted aromatic gronp having

10

1-9 carbon atoms, at least including one heteroatom selected from N, O and/or S, ke
20 tetrazolyl, imidazolyl, thiadiazolyl, pyridinyl, (benze)thienyl, {benzoyfuryi,
(iso)quinolinyl, tetrabydrofise)quinolinyl, coumarinyl, quinoxalinyl or indoiyl, The
substituents on the (1-9C)heteroarvl group may be selected from the group of
substituents listed for the (6-10C)aryl group. (1-5C)hetroaryl is preferred. The {1~
9C)heteroaryl gronp may be attached via a carbon atom or a heteroatom, if feasible.

25  The term (1-5C)heteroary! means a substituted or unsubstituted aromatic group having
1-5 carbon atoms, at least including one heteroatom selected from N, O and/or S, like
tetrazolyl, imidazolyl, thiadiazolyl, pyridinyl, thienyl or furyl, furyl being the most
preferred. Preferred hetercaryl groups are thienyl, furyl and pyridinyl. The substituents
oz the (1-5C)heteroaryl group may be selected from the group of substituents listed for

30 the (6-10C)aryl group.



preferred is benzyl. 5 The term (1-9C)heteroaryl(1-4C)alkyl means a

heteroarylalkyl group, the heteroaryl group of which contains 1-9 carbon

atoms with the same meaning as previously defined and the alkyl grou
WEOHKHE4%% carbon atoms with the same meaning as prev?&fé‘%’ﬂ%’ Wé)%im

The term (1-4C)allcylsulfonyl means an alkylsulfonyl group, the alkyl

group of which io contains 1-4 carbon @&toms with the same meaning as

previously defined The term (1-4C)alkoxycarbonyl means an

(1 'ﬁﬁé)ﬁkﬁ){‘ﬁeﬂl‘hwgma]kyﬂlerﬂﬁ(ﬂm grdeidi;of gnvduichtiso atelinschpdof which
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oxycarbonyl groups are preferred The term
(1-B¥a REXGEErbIrATIn ey IHCBR SHPF JIKGRSarh BFRIANY Grdinsdhdost
is ierbeseupseefyivhich contain 1-4 carbon atoms with the same meaning
as previously defined. The term (1-4C)(di)alkylaminocarbonyl(1-4C)alkyl
meﬁm@nﬁ&)aﬁ@i@ﬂmﬁﬁb@@ky@g@ﬂp hleratikyledro Lpoumt \Wiei dlgtezoaryl
rglﬁ% i 1sf GRIGPAAIBWS With, 156 SAMRMAANIAG asdereviausly Qegﬁﬁr‘?ousiy

e term halogen means fluorine, chlorine, bromine or jodine. T

e gt A Bt PR AEBRNS ol TeTRRR TS RORE S s R FPgpRine 28
Wltbravﬁk)eslgdeﬁmemf medical judgement, suitable for use in contact for the
tissues of humans and lower animals without undue toxicity, irritation,
allerarcaR Sbrieciindr ek ansant aaralebiHiRarsarsR: it HX? Femegnahghich
1benefitirisk rationBharnaeetititaliypeaeptahlesalisiabiaraet known in
the art. They may be obtained during the final isolation and purification of
theBenigouhtdOrthesisedatn msaeie parbiel( el oaxenbipthehee Hagalkoxy
fungtion withasHiahigmineralacid stsh asithydochindcasids PROREABE!y

ac%ﬂgﬁﬁiﬁ d or ith an or%anlc acld e‘gch as for example ascorbic
aci 8”6’ Bict aCICP marrelc acid, malonlc aC|d
fumﬂ{é%&ﬁidpg! sms L%am]qm;@ 3R-AGIEREORIQR p, fhe
methanesul onl%ﬁac:ld}%gnd he like )The acid funct|on 0 2006/117023
IEaYgL = epmam 1-4 carbon atoms with the same meaning as previously
deﬁned.
The term {1-4CYdhalkylaminocarbonyl{1-4C)alkyl mesns a

(di)alkylaminocarbonylalkyl group, the alky!l groups of which contain i-4 carbon

atoms with the same meaning as previously defined.
20 The term halogen means fluorine, chlorine, bromine or iodine.

The term pharmaceutically acceptable salt represents those salts which are, within the
scope of medical judgement, suitable for use in contact for the tissues of humans and
lower animals without undue toxicity, irritation, allergic response and the like, and are
cormmensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts
25 are well known in the art. They may be obtained during the final isolation and
purification of the compounds of the invention, or separately by reacting the free base
fanction with a suitable mineral acid such as hydrochloric acid, phosphoric acid, or
sulfuric acid, or with an organic acid such as for example ascorbic acid, citric acid,
tartaric acid, lactic acid, maleic acid, malonic acid, fumaric acid, glycolic acid, succinic

30 acid, propionic acid, acetic acid, methanesulfonic acid, and the like. The acid function



can be reacted with an organic or a mineral base, like sodium hydroxide,
potassium hydroxide or lithium hydroxide. The invention also relates to
compounds of formula 1, wherein Rl is (1-6C)alkyl, phenyl or
“78‘3‘%‘&%5?é?‘0aryl, all optionally substituted with the substitudhts B 5152042
mentioned in the definitions. More in particular, the invention relates to
compounds wherein R1 is (I-4C)allyyt, phenyl or 4C-heteroaryl. The
invention also concerns compounds wherein R1 is n-propyl or furyl.
Ancthédeaspuet ofithetinventiovarecurra bask Jikie sodilimghyiforidul adtassium

Wh@@&ﬁ@@@@ﬂg&%ﬁ@g}d/or (I-4C)alkoxy. io In yet another aspect,
the invention concerns compounds of formula 1, wherein X is CH2.

Antthehaspiet afstheinveniieoipemstmpofimbuih & sihdRAniRpRe A )alkyl,
Op% B iy 0§uPﬁtﬁ%iﬁ&e%%ﬁh%}?u&ﬁ'}gﬁﬁﬂftssﬂﬁs@cﬁ{%ﬁ()%% 'q}wesubsﬁtuents as
definitions. In-another aspect the nvention relates to compounds wherein
RAsTHIBAY N Herfrdiniatitdier ik PRt 1o dRYHETI atiish drieprapqruds
yetethe RAspastabhrlinve phieRicon aernsempOUIS ol famn udid concerns
whereinoR%si «;‘BQ%@'{YS&%%@%{ itthS,RG-aminocarbonyI, (1-4C)alkoxy
ané?é?%gPogen. i yé ano%e’i}yaspec , the invention relates to compounds
wh %ﬁiﬂ;eﬁa’éﬁé’é‘&@ BOilRE-A0HRACAHAN IS ddesEH Rtk MAMIN@herein R2R is
(1-4C)a|kox3é?ar&(t)né(l- 4C)alkyl. or (I.-9C)heteroaryl(1-4C)allyl. In yet
anOHF RSB GricA¥FEHe of RS R6-in 20 R5,R6 aminocarbonyl is H. In

QL a3ReC! S JAVAion SANC RIS CAMPAIRASWReTEIN. (8 3 0Glakh x i
(6- 10C)aryl(1-4C)al yl, (1-9C)heteroaryl or (1-9C)heteroaryl(1-4C)alkyl in

RR%are not substituted. Still another aspect of the invention concerns
e B e e T
ancihsHEideritb i sitBREL R CHREERR &b Mip deRriS Whdremciipspreesiche
definitiansnabines3rupp RbiivnghiRe anshasaefinediereRbavadsaho
lgonalxti)é?oer%gta g@igei)g%) {r)éé r;iagi}r'i]:}?eip a‘?s%l%% nedi:?*‘];gxgtger}g%l%!:éms compounds of
formula I wherein R* is phenyl, substituted with R, R®-aminocarbonyl, (1-4Chalkoxy
and/or halogen. In yet anotber aspect, the invention relates to compounds wherein
R*R%in R® R® aminocarbonyl is (1-4C)(diyalkylamino, (1-4C)alkexycarbonyl(l-
4C)alkcyl. or (1-9C)heteroaryi(1-4C)alkyl. In vet another aspect, at least one of B RC-in
20 R°,R® aminocarbonyi is HL.
In another aspect the invention concerns compounds wherein (6-10Cjaryl, (6~
100)aryl(1-4C)alkyl, (1-9C)heteroaryl or (1-9C)heteroaryl(1-4C)alkyt in R* are not
substifuted.

Still another aspect of the invention concerns compounds wherein X= CH; and in
25 which R* is phenyl, optionally substituted with the substituenis as mentioned in the
definitions.

Yet another aspect of the invention concerns compounds wherein all specific
definitions of the groups R! tbrough R* and X as defined here above are combined in
the dihydropyridine compound of formula L



WO 2006/117023 PCT/EP2005/052042 -8 Excluded from the invention is
the compound 2-methyl-5-oxo-7-phenyl-4-(3,4,5-
trimethoxyphenyl)-1,4,5,6,7,8-hexahydroquinoline-3-carbonjtrlle. The ..
wgig%qgi%%%gelates to .CAS330674-72-1, available from com%h%ﬁ%%mwsmu
sources like Chembridge Corp, MicroChemistry Ltd, Ambinter, Asinex,
Scientific Exchange Inc, s and Chem[iv Inc. Suitable methods for the
preparation of the compounds of the invention are outlined below. The
1, &xfiweiofprdifie devrmaivres | BEtisepresthtirnvethorr &8h hebprgrhtéd-S-
starindndtoprangionexanesidzdignrsehaereraltonmita |1,
benzaldehydes of general formula 10 Il and 3-aminocrotonitrile iv, in
whith BdclRBeR8aR4 antACAP0sE: praviousiitififren, bytiercial sources like
WelsdasHIENS th&ﬁ&&@ﬁ%@éﬂsrﬁ%aﬂﬁﬁﬁ@é{y%iﬁéﬂ%&&ﬂ%@%ﬁﬁ ¢ Tne,
reaction. R4 R4 X0 X O CNR2R3 +R2 R3 + 14 H2N R4 AO CN O H
SRi FHCHEMHY PRelated Hantzsch-type cyclo-condensation reactions can

be fa in: Bioorg. Med. Chem. Lett, 12 (2002).1481:1484, J. Chem. ...
oot e B M o ) nd SR el Rt i i
Deiglfes. 51 (2000) 233-243, 1. Med. Chem. 42 (1999) 1422-1427, ibid.
5266 -5271, ihid. 41.(1998) 2643-2650, WO 9408966, Arzneim.- .
Fo?géhi%?%%%%@?’ fl%é)ﬁ?‘lﬁéf&%%%?ﬁ?sﬁﬁéé‘?v&ﬁé% ."?43(“1%“59?3“’“ starting
2248n2 2300kibidnd-1. 31074y 068:8521CrwniaHb\ben2a[dg78ys biagnFhblormula
1of5‘bﬁ‘1’%d£{‘ enlignedeastintis YRigRIMR cardeetrd Alislevated ieMPeiAidiBed,

in a protic solvent like for example acetic acid; , .
v the well-documented three component Hantzsch-type cyclo~condensation reaction,

$4
Ko
G Q
fl ® L —
+ + !
1 [8} HzN
Q H

il n v

Related Hantzsch-type cyclo-condensation reactions can be found in: Bioorg. Med.

Chem. Lett. 12 {2002) 1481-1484, I. Chem. Soc., Perkin Trans. 1 (2002) 1141-1156,
15 Synlett (2002) £5-92, Drug Dev. Res. 51 (2000) 233-243, I Med. Chem. 42 (1999)

1422-1427, ihid. 5266 -5271, ibid. 41 (1998) 2643-2650, WO 9408966, Arzneim.-

Forsch./Drug Res. 45 (1995) 1054-1056, 1. Med. Chem. 34 (1991) 2248-2260, ibid. 17

{1974) 956-65, Chern. Rev. 72 (1972}, 1-42. The above mentioned reaction is typically

conducted at elevated temperature in a protic solvent like for example acetic acid,
20 (iso)propanol, ethanol, methanol or mixtures thereof.

Alternatively, compounds of general formula I can be synthesized by first reacting the
cyclohexane-1,3-diones of formula It with benzaldehydes of formula I in the presence
of a base such as, but not limited 1o, ammonium acetate and then reacting the

intermediate 2-benzylidene-cyclohexane-1,3-dione of general formula V, in which R',



20 (iso)propanol, ethanol, methanol or mixtures thereof. Alternatively,
compounds of general formula | can be synthesized by first reacting the
cyclohexane-1,3-diones of formula Il with benzaldehydes of f [l
W 39%%§eﬁce of a base such as, but not limited to, ammonl%én)ﬂgg% &6 /{}%2042
and then reacting the intermediate 2-benzylidene-cyclohexane-I,3-dione
of general formula V, in which RI, WO 2006/117023 PCT/EP2005/052042
9 R2, R, R4 and X have the same meaning as previously defined, with 3-
anRAoGROtORftritedV IR AR Bl YaBeX e 2 RSONIR 2B R 3-
RLAOD AN GMNGH. RLR1IH ItV IV I Compounds of general
formula I-a wherein X = bond and R4 = H, can be used to 5 prepare
compounds I-b-e by O-allcylation, 0-(hetero)arylation, (r)-acylation or O-
sulfonylation using standard conditions, well known to those skilled |n the
art. R4 R4 X.OX_R R2ZR3AIl3 OCI\TNRlNRlHHIa X = bo&d R4
=H I-b: X&= CH2, R4 as prewously defified |-c: X = bond R4 = as R

previous| flne@ jfj’
/ﬁ \@ H, NL 9 N
C
X A%
R1 N
| H

1] il

Compounds of general formula I-2 wherein X = bond and R* = H, can be used to
5 prepare compounds I-b-¢ by O-alkylation, O-(hetero)arylation, C-acylation or O-
sulfonylation using standard conditions, well known to those skilled in the art.

R4 e
X
X o o
R2 R3 R2 R3
O 0
ON ® CN
o L
R1 N R M
H H
ha: X = bond, R4 = H b X = CH,, R* = as previously defined

i~c: X = bond, R4 = as previously defined
i-d: X = C(O), R* = as previously defined
l-e: X = 80, R* = as previously defined

In a typical experiment, compounds I-a are rteacted im a solvent, such as
dichloromethane, N, N-dimethyiformamide, dimethyl sulfoxide,  ethanol,
10 tetrahydrofiran, dioxane, toluene, 1-methyl-pyrrolidin-2-one or pyridine with an afkyl
halide or acyl halide or acid anhydride or sulfonyl halide, or (heterojaryl balide in the
presence of a base such as, but not kmited to, tretbylamine, NN-
diisopropylethylamine (DiPEA), potassinm carbonate, cesium carbonate or sodium
hydride, optionally in the presence of a catalytic amount of potassium iodide or
15 tetrabuiylammonium iodide, and/or a Cu- or Pd-catalyst, to give O-alkylated, O-



I-d: X = C(O), R4 = as previously defined |-e: X = SO2, R4 = as previously
defined In a typical experiment, compounds Il-a are reacted in a solvent,
such as dichioromethane, AN-dimethylformamide, dimethy| sulfoxide
WaAUIOH L[i’jstelrahydrofuran dioxane, toluene, 1-methyl- yrr%(ﬁyl?ip ﬁo%%ﬂ%gfz
pyridine with an alkyl halide or acyl halide or acid anhydride or sulfonyl
halide, or (hetero)aryl halide in the prddence of a base such as, but not
limited to, triethylamine, ArN- diisopropylethylamine (DIPEA), potassium
carfbeiseterdesiif-eavitrbee Grssoiuirichyidrivhsivep i fediyuln tHe I-c, I-d, and
presghegRbigesatalytic amount of potassium iodide or is
tetrabutylammonium iodide, and/or a Cu- or Pd-catalyst, to give
O-alkylated, 0 CVO 2006/117023 PCT/EP2005/052042 - 10
(hetero)arylated, O-acylated or O-sulfonylated. derivatives of formula I-b,

I-c Compaprss| o, FaapalElyhosinpondsror mfnila=L vk drvgive o
ﬁn%%@ﬁ}kﬁbﬂ&i@zﬂ&ﬂﬁ@%ﬁkdﬁyﬁh%@m{ﬁm@ﬂ@i@@'}@p@ﬁ@dm ofa

base-mediat NaOll) saponifi atl n of.a cor res
eit%orrr%sgn %m q%en@edc #acr:ﬁﬁggs% genea%]imfrucﬁjr Iﬁ%‘ﬁ’g
alcth éﬁ@b@@@ﬁ@@lﬁ%@ﬁ@ﬂ*@m BOOH wsing & cowpliegeessgbmabush chgopmpy}
dll%ﬁfﬁﬂi’f@rmwld%@%&gfmﬁﬁ vl ethy]-ca;rbedmmde (EDCD, ©O-
R A e He oA RSO o O
WTBT-WWQ@@%W&M%MMWWMMm@mm
bexaliuarephpspiale 451/ LLb:iRne 2.8 WAk A0NRE. DASR- (60 aRIRE Ak,

soléﬁgi such as NN-dimethylformamide or dichloromethane at ambient or

RFYBRRrAth PERTGVE TISTRSOIFRCGITSR fus b GOBRAPTY ey -
Oy#nd®l OY R2,~R3R2~R3 OrO1CNCN

Q. _OH
'Y
O’Y

R2. i R3
O —_—
josy
Lo
R1 N)\‘

H

Y = CH, or X-Ph g Y = X-Pih, A = NRS RE
it Y = CHZ or X-Ph, A= OR*®

15 The substituted cyclohexane-1,3-diones of general formula Il are commercially
available or can be prepared by literafure procedures known in the art. Relevant
examples are found in: I. Med. Chem. 43 (2000) 4678-4693, Tetrahedron 56 (2000)
4753-4758, J. Med. Chem. 35 (1992) 3428-3447, ibid 24 {1981) 1026-1034, Org.
Synt. Coll. Vol. V (1973} 400, Chem. Ber. 88 (1955) 316-327, Justus Liebig Ann.

20 Chem. 570 (1950) 15-31,



R1INR1H M:Y =CH. or X-Ph I-g: Y = X-Ph, A=NR6,R6 I-h: Y = CH2 or
X-Ph, A = OR5 is The substituted cyclohexane-1,3-diones of general
formula 11 are commercially available or can be prepared by literature
wﬁ’r&?@é‘ﬂ?@? known in the art. Relevant examples are found h* {ERAEG 052042
Chem. 43 (2000) 4678-4693, Tetrahedron 56 (2000) 4753-4758, J. Med.
Chem. 35 (1992) 3429-3447, ibid. 24-(1981) 1026-1034, Org. Synt. Coll.
Vol. V (1973) 400, Chem. Ber. 88 (1955) 316-327, Justus Liebig Ann. 20
Cheruzsldth{lieb @f Ihesrdial @G0 6 ER028 P SR 2005/052042: of lcan be
Begraldeules aho 0 salinnHialiaie AreamasIciptiav3iaR!e:0fo00)

can be prepared according to I#érature procedures: J.'C o
Perkib®Trhits 12 (hemofose 1dem Kogmupein( 1880, *Ehéd; Edrimusromun. 20
(1998pay 53b28568y Ot CPRamU BuR 034 1 983 26599206642 TeTha?h363. B 20

ul -129. Indian J. C t..B.20,5.(1981) :1013
Worsill RRono %o beity Tt T BE1001e0"Y. Bra. o, 5207
(1958325 (RFR420 0 R2R3R2__ R31__OHOHIll-a: X = bond, R4 =
H llI-b: X = CH2, R4 = as previously defined lll-c: X = bond, R4 = as
previously &éfined 1lI-d: X = C(O), R4 = as previously ddfined Ill-e: X =
S02, R4 :ﬁsqoreviously defined Alternatively, compound%cbll-a wherein X
= bond &@3d R4.=H can be used to synthesize compée Rse by
arylation, O-aeyatien or O-sulfonylation using io the same
ditions as described above for compounds I-a.

H 0% TH

standard con

Ii-a: X = bond, RY=H HI-b: X = CH,, R* = as previously definad
itl-c: X = bond, R* = as previously defined
H-d: X = C{O), R* = as previously definad
Hi-e: X = 80, R4 = as previously defined

Alternatively, compounds ITi-a wherein X = bond and R* = H can be used to synthesize
compounds I-b-e by O-alkylation, O-arylation, G-acylation or O-sulfonylation using

10 the same standard conditions as described above for compounds I-a.

The compounds of the present invention possess at least two chiral carbon atoms and
may therefore be obtained a8 pure enantiomers, or as a mixture of enantiomers, oras a
mixture of diastercomers. Methods for obtaining the pure enantiomers are well known
15 inthe ait, e.g crystallization of salts which are obtained from optically active acids and
the racemic miwture, or chromatography using chiral columns. For separation of

diastersomers, straight phase or reversed phase columns may be used.

The compounds of the invention may form hydrates or solvates. It is known to those of
skill in the art that charged compounds form hydrated species when lyophilized with
20 water, or form solvated species when concentrated in a solution with an appropriate
organic solvent. The compounds of this invention inclnde the hydrates or solvaies of

the compounds listed.



The compounds of the present invention possess at least two chiral

carbon atoms and may therefore be obtained as pure enantiomers, or as

a mixture of enantiomers, or as a mixture of diastereomers. Methods for
W&o‘“t?;ﬁf‘(ﬂ“?émﬁ‘?e pure enantiomers are well known 15 in the art %?émmw U52042

crystallization of salts which are obtained from optically active acids and

the racemic mixture, or chromatograpty using chiral columns. For

separation of diastereomers, straight phase or reversed phase columns

maldpeclestig Thvcompountisesfithetingehiomshayfoimehydiatesodmore than

solygiese hisknawn 104006k st jo(ha artthat,chargen SaMmREUAdSwish:

form hydrated species when lyophilized with 20 water, or form solvated
spetsds ThaTEsnRaithdtudt i £ 81U ATHRIFHN 2pProfristen srgarieeterably <.
solvefitiThe compounds of this invention include the hydrates or solvates

of the compounds listed. WO 2006/117023 PCT/EP'20051052042 - 12
Forlde|sktileg adisve eoinpsugmzetdsirdyatabl Sniabereasitdependemtivitybe
oo Arethor sriaran G b e B0 valie ahch e e
reference. Another criterion.mi e ( valu ch must be <

0 BRTARTRAGS 16 AR 61 AR OrEERatly 4o VB s Qe den
artisaih Wil Fevoyeize thamdesd abikcE 880 iigbs 6 depentdertatithdor the
compeuRd-lesigh. FRESXARIe REQTRaa with an EC50 which is less
than 10-5 M is generally considered a candidate for drug selection.
1Prefésably thisiveluans lewsiotheindbg; AMwtiDweveviacampolRrtaviielys o

has;g higheB5 ,%f '.-@;A'gg%%éet{g&ggs %?ét@éiﬁ%f%ﬁﬁ%ﬁ%i}gﬁ rod

even a better candidate. io etermine receptor_ . \

as FTSFRFYr ahATAFAGE Hidalhe wperaiitnind bitsiiticadasingige oF stimulation or
goriag@irepisteaacneli:knewasd ik generakl.expressed receptor is

contacted with the compound to be tested and binding or stimulation or
inhibitiswastrs fuiendioarrasponse isonkasuled . epectiendby & aHursEDRaIgeDe,

1espnserisalatrcBNA-ansoding ReESH JaceniobaeRrss. SacRreieradiyn: be

the human receptor, is expressed in suitable host cells. Such a cell. might
o TR LR QP B Uy B P SR Sl AP AR o cels
Presﬁeeraﬁiyaahmai'@kpg)ﬂgin {Jia et al, Mol.Endocrin., 5:759-776, 1991).

Methods to consiruct recombinant FSH expressing cell lines are well known in the art
(Sambrook et al., Molecular Cloning: & Laboratory Manual, Cold Soring Harbor
26 Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor s attaimed
by expression of the DINA encoding the desired protein. Techniques for site direcied
muiagenesis, lgation of additional sequences, PCR, and construction of suitable
expression systems are all, by now, well known i the art. Portions, or all, of the DNA
encoding the desired protein can be constructed synthetically wsing standard solid
25 phase techniques, preferably to include restriction sites for ease of ligation. Suitable
control elements for franseripiion and translation of the included coding sequence can
be provided to the DNA coding sequences. Ag is well known, expregsion systems are
now availabie which are compatible with a wide variety of hosts, inciuding prokaryotic
hosts such as bacteria and eukaryotic hosts such as yeast, plant cells, insect cells,

3¢ mammalian cells, avian cells and the Iike.



are of mammalian origin (Jia et al, Mol.Endocrin.. 5:759-776, 1991).
Methods to construct recombinant FSH expressing cell lines are well

known in the art (Sambrook et al., Molecular Cloning: a Laborz;}to;}yG_m2042
WRnAHGALEId Spring Harbor 20 Laboratory Press, Cold Sphing Harsor.

latest edition). Expression of receptor is attained by expression of the

DNA encoding the desired protein. TeéBniques for site directed
mutagenesis, ligation of additional sequences, PCR., and construction of
suifalifecapressitn syswemsasrdbatl, hpaced will Krowst rothyeend to observe

Pogianse Ok atf% BNARRsRdNghe:desited,piatein can be

constructed synthetically using standard solid 25 phase techniques,
prefégahiytainthldedediriaton:siasdandase dlligatianeSutghle wontobsed

elergu rg:g&%r ranscri & nd,translation of the included coding sequence
carﬁ ﬁle prov?cgl%% Otlﬁqu?\%&n%bding sequences. As is well known,
EXPESHRBUSHEIAMST BIRIIROW-aakableonRichBEenceMRRIRIR With Bawise. As
varieitleé of hosts, inc %din prokaryotic léjé%sts such as bacteria and

y

eukARONE OB Qe BER ER L PrIRt Cai A& & %ells, 30 mammalian

cells, tew dinroesite: alnd thepikaion/@n2BQeKE4R0R3yPEFER2065/052042 13
Cells expressing the receptor are then contacted with the test comé?ﬁounq

to SHSBIFASERK A6 SHRTEREEN BPIRERBIRGN SOl AANBAuIde by SRigEmining
Altetinativsly ,df clatpeceldaem braviEsacanbainiig. v xpres sedatboe piosives

zd;?a%ﬁﬁs‘é&%dof%é@&%?%eoﬁ Bding:LeamReund. . EPLM %Qg&riﬁglﬁgtcgﬁ to the
indi b

g, radioactive or fluorescent compounds may be used. As" reference

corfFPlotRTeP Ao Rbfe BB AS saRaertrasersh thie drehatice MR avill be

corpeitial Biftrgadsays sfiay beperdarorgdndtiern aashysi Vel eseptor.
screening for FSFI receptor agonist compounds by determining

stirfiuhsiBive 1T cteptor-prasmal SAPcAdel iRt oh i RiBosopplh cells fines
Metheddnkel/esidp BXRIESHIOROiRgdaraPiRioReLehHRceRIaare also
!5host CEPES%Q &x osiréggtrée Lto the test cgmg%rm%hgé&(‘e aemountaof c_,fA ok
s thah maastred “The féve of‘(ff&ﬁﬁn\%iﬁbgplncr se ,%y}fﬁreesgﬁr%u{fat‘fﬁl
effeetrobéeotistieohpodddil Soshiiditg meitkrornisbe ptova NIT arttfitible (o might
diregt measdiemanheh e OwsAME: levelsip theRxResedeel: calMBingSonsive
elements. In general, reporier gene expression might be controlied by any response
clement reacting to changing levels of cAMP. Suitable reporter genes are e.g. LacZ,
20  alkeline phosphatase, firefly luciferase and green fluorescence protein. The principles
of such transactivation assays are well known in the art and are described e.g. in
Stratowa, Ch., Himler, A. and Crzernilofsky, AP., (1995) Curr.OpinBiotechnol.
6:574.

25 The present invention also relates fo a pharmaceutical composiiion comprising a
dihydropyridine derivative or pharmaceutically accepiable salis thereof having the
general formuia I in admixture with pharmaceutically acceptable auxiliaries and
optionally other therapeutic agents. The auxiliaries must be “accepteble™ in the sense of
being compatibie with the other ingredients of the composition and not deleterious to

30 the recipients thereof. The pharmaceutical compositions may also comprise 2-methyl-



can be used which in addition to transfection with receptor encoding DNA
are also transfected with a second DNA encoding a reporter gene the
WFe%xg‘ression of which responds to the level of CAMP. Such reporter gsenes

AtBEBAMP inducible or might be constructed in such a 5@?%%1 fﬁ?}?“

are connected to novel CAMP responsive elements. In general, reporter
gene expression might be controlledbytany response element reacting to
changing levels of CAMP. Suitable reporter genes are e.g. Lac-7, 20

alkaline phbaphatizd, Firefythoeifsrasd)dnd GickHrilxehzduenowiorotein.
Th%efn%ggﬂﬁées of such transactivation assays are well known in the art

and are described e.g. in Stratowa, Ch., llimmler, A. and Czernilofsky,
A.P., (1995) Curr.Opin.Diotechnol. 6:574. 25 The present invention also
relates to a pharmaceutical composition comprising a dihydropyridine
defivatpveeitrnshamiade wticalheccopitible sits tidre orbitngng, thabgaarsails,
Sormulachinadmixiiemith phainaceutical.acsapiabie amiliarog amdn unit

optionally other therapeuti¢c agents. The auxiliaries must be "acceptable”

in ﬁ%@éﬁ?@]ﬁf%éﬁ?ﬂ”&mible with the other ingredients of the
copmposition and nt delaterigus in.3a:the Fecipienisdherenl sTliRie unis, such
pharmaceutical compositions may also comprise 2-methyl WO

2086Rbl 73R ETPPUIT ARIIEHS, sofytions, suspensions, and the like.

5-qx0-7-phenyl-4-(3,4,5-trimethoxyphenyl)-1,4.5.6. 7,.8-hexahydroguinolin
B b
wsubticigoial] substrdose ousiS-nsacerBlsTrrariuietisatiavdan peastcpmined
recialadministatiane ansihe s alligwiinsosaosdpuns Borsiored in a freeze
administratiqn,. For oral administration, the active.ingredient may. be . .
pre@%ﬁé% ‘)é’(i“gl‘%%e QAR SO s RIS %,aéé‘?s‘é”&é’g“p%‘%& e?‘s},/‘,‘{)“‘amm &8

grameifatesiosalutions, suspensions, and the like. For parenteral
administration, the pharmaceutical composition of the invention may he t(%h
pre¥EiRd L HE SSE BT S TR SR n etridh ff mn e
1predeig¢miingereammoGetaafor Sx@mple.intsealedoviaBaritiempeuleSraride of
ma}‘h%':%%%&f?ﬁ%iﬁqﬁfﬁ%ﬁéﬁlc_g&' QA AeRhl iZea:ROREBIoNLLYIInG PBlY: 5.
the addition of sterile liquid Carrier, e.qg. _ )
Pharmaceutical Manufacturing), the active agent may be compressed into solid dosage
units, such as pifls, tablets, or be processed into capsules or suppositoties, By means of
pharmaceutically acceptable liquids the active agent can be applied as a fluid
26 composition, e.g. as an injection preparation, in the form of a solution, suspension,

emulsion, OT as & spray, €.g. 2 nasal spray.

For making sclid dosage units, the use of conventional additives such as fillers,
colorants, polymeric binders and the like is contemplated. In general any pharma-
ceutically acceptable additive which dees not interfere with the function of the active
25 compounds can be used. Suitable carriers with which the active agent of the invention
can be administered as solid compositions include lactose, starch, cellulose derivatives
and the like, or mixtures thereof, used in suitable amounts. For parenteral
administration, agueous suspensions, isotonic saline solutions and sterile injectable
solutions may be used, containing pharmaceutically acceptable dispersing agenis

30 and/or wetting agents, such as propylene glycol or butylene giycol.



water, prior to use. Mixed with such pharmaceutically acceptable
auxiliaries, e.g. as described in the is standard reference, Gennaro, A.R.
et al, Remington: The Science and Practice of Pharmacy (20th Edition.,
WAppthddt illiams & Wilkins, 2000, see especially Part 5; PCT/EP2005/032042
Pharmaceutical Manufacturing), the active agent may be compressed into
solid dosage units, such as pills, tablets, .or be processed into capsules or
suppositories. By means of pharmaceutically acceptable liquids the active
agemnt cafvm@pmiﬁd@s iacilutiek 2 qmrms&.iﬁaaze EhrasosifidnjeglioRereinbefore
preparation,.in the form of solu on, sus ion IS|on orasa.
e A A R LR A ST Sfbfhion, s
comackaigneinatitiiviosistivh msmﬁ@@ls doldrares, cgfdhﬂﬁewe%iﬁaé ferethe] wbreas

likehisSanRtgRRlated:4n general any pharma- ceutically acceptable additive
which does not interfere with The function of the active 25 compounds can

:be Tsedx3uitdide cartiergiwith whietmtirésactive afeht ofdhecinvertiomt,can a
%{ﬁ{&g o ?8&@&9&&99&' t&QQf x}QﬁJ L&Hﬁl lﬁ%@ﬁ%{:&ﬂﬁr 8&5&‘&%&%@ route

derlvatlves and the Tike, or mixtures theréof, used’in suitable amounts.

Foo AFERAT RN SRINATHa 8R, 2aE ROBEE Sh dhaiBRE LBt HRighiRavhom the
solutidhsand sterie dnjeetsibled. solutions may be used, containing
pharmaceutically acceptable dispersing agents 30 and/or wetting agents,

sudi &snsrapyieriicHl CEMBRBTRenEged llawe dosert 1irep 3tpe Typthods of
192%549@@% whd Be iﬂ&ﬂﬁ@@ﬁ&h@gdﬁ ehidasianphatsasestiGalble dosage

r?‘P%SItI?JTFa%% erg@%ﬁ re de r|b wlgr;; %(%r‘%(%m&tl%g it ith pack?g8 1S

aterial s or sal aging ma erla Ing
ms%@n@mlgsﬁap:m %@Dﬁth@@@?@@@m@ﬁtﬁqﬁé appEopBaticpasritses dheoughout

desgrbed. & The.exast f&aﬁﬁeaﬂégi;;ﬁg{m %51 &f@@l Rinistationspiiheastiepriate

gl;grredlen r or% 3%‘}?8 ace ggl com hirggo%ﬁ? nt%?y vgxiél &hxgggnen of
1conditidmisohitioe m‘aidf@absurftq@ca f@m&mﬂh@dﬁ@@h@@ﬂént is to be

administered. In general parenteral administration requires lower dosages
than other methods of

Thus, the compounds according to the invention can be used in therapy.

A further aspect of the invention resides in the use of a dihydropyridine derivative
compound having the general formula I for the manufacture of a medicament to be

20 used for the treatment of disorders respomnsive to FSH receptor mediated pathways,
preferably for the treatment of inferfility.

The mvention is ustrated by the following examples.

Examples
25

Exampie I

4-{3-Bromo-4-efhoxv-5-methoxyphenvl-2-methvi-5-0xo-7-phenvi-1.4.5,6,7.8-

hexahvdreguinoline-3-carbonitrile



io administration which are more dependent upon absorption. However, a
suitable dosage for humans may be 0.05-25 mg per kg body weight. The
desired dose may be presented as one dose or as multiple subdoses
WEHIIRISt®AEd at appropriate intervals throughout the day, of SR EaE56F2042
female recipients, as doses to be administered at appropriate daily
intervals throughout the menstrual cyclé. The dosage as well as the
regimen of 15 admlnlstratlon may differ between a female and a male
[hBsoth sdsqiesaling tothedhienton ranbe usesldr 8-
thehra 0y drgu&g]&r aspec%gm 3 |nvent|on resides in the use of a
dih‘ﬁgﬁﬁyﬁmﬂg‘nva%mpound having the general formula I for the
(TQ«KJUE%%!&% of@ m%ﬂé%@t&ﬁ'iﬁh@;% 12@&13@5: fgw 4he %eaW%gfﬁ-%?&?}q4—
isorders re receptor mediate s, prefera y or
e AR TRAR 2 R T B S OB B Ly R POy s

exatvpleswak xgmrgd] %725053(&61@% reaction maixture was concentrated and the fitle
44%0%% O@I%J%tggéyngd%ey})%{}g Qéfl d after flash co}mtin chromat r?ihl)ill ésiiisa

-2-methyl-5-oxo-7-phenl-1,4,5,6.7 exahydroquinoline-3-carbonit

W@%@GB@’E@% Wioﬂs)o%@ﬁéﬁl 16 a) 4-(3-Bromo
m thl-5-oxo-7-phenl-1456.78-
hexaf)%%gg exg?lne il?\grggmtnﬁ% rgrsuxture of

5-phenylcyclohexane-1,3-dione (0.51 g), 3-bromo-5-methmry-4-
hydroxybenzaldehyde (0.62 g) and 3-aminocrotonitrile (0.22 g) in 20 mL
abddlute $-EianslowasistiyeanathtbrpifarnBi-mhépviehction -phixtule WAS.7.8-

cor}gcé%@g%ggg algihe title compound was obtained as a off-white solid

after flash column chromatography (silica gel, heptane/ethyl acetate (3/7,
v/\(%\ Rix@36) néigldath o8 Gteﬁ/kﬁ(i% Sjﬁg%@éﬂﬁ]m&id@qg 1465, t@ﬁmnﬁ hydxideG{Z.é
4 Br 0-4-e vi?-2-methy x0-7-phenyl-1.4,5.6.
78mg’n ydPéEtﬁn)%ﬁ%% Rlﬁm iodi eag %mﬂgmﬂofll\ﬁ\%’ was

stirred at 80 °C for 2 h. Water was added and the reaction mixture was extracted with

15 eothyl acetate. The organic phases were concentrated and the title compound was
obtained after flash column chromatography (silica gel, heptane/ethy! acetate (1/4, v/v),
Ry=0.52).

Yield: 2.2 mg. MS-EST: [M-H] = 491/493,

20 Ezample 2

4 3-Bromo-d-cyclohervhnethoxy-S-methosrvphenvl)-2-methyl-5-0xo-7-phenvi-

1.4.5.6.7.8-hexahvdroguinoline-3-carbonitrile
The title compound was obfained analogously to example Ib, starting from the product

of example 1a (15 mg) and bromemethylcyclohexane {12 pL),

25 Yield: 12 mg. Re(heptane/ethyl acetate (1/4, v/v)) = 0.59. MS-ESL: [M-H] = 559/561.



A mixture of the product of step a (15 mg), ethyl iodide (6.4 L), sodium

hydride (2.6 mg, 60% in oil) and tetrabutylammonium iodide (1.2 mg) in

0.5 mL of NMP was stirred at 80 C for 2 h. Water was added and the .
WEL AN Wikture was extracted with 15 ethyl acetate. The ofganic pHaces 2

were concentrated-and the title compound was obtained after flash

column chromatography (silica gel, hepfane/ethyl acetate (1/4, v/v), Rf=

0.52). Yield: 2.2 mg. MS-ESI: [M-IIJ = 491/493. 20 Example 2

4- (EABmﬁmM cyclohexvlmethoxy -5-me

xﬁtaretlng from the product of example

(heptan etﬂ %l(%?%%(l 4, v/v)%ﬁggéﬁﬂfﬁé%%@p %/Slpﬁ |§§%%gitﬁwjéﬂdum

200@%%%@@?@2@@9@2@4@6%%@?@@
m05 43-methylbutoxy) phenyi]-2-methyl-5-ox0 7 phen |
AL LA e e St e R S e

obtalned analogously to example | b, starting from the product 5 of
example la (15 mg) and 1-iodo-3-methylbutane (4.7 L). Yield: 14 mg. Rf
(heptangfethyl acetate (1/4, viv)) = 0.56. MS-ESI: [M-13]- = 533/535.
Example 4 4- [3 Bromo 4 (5 chlorothlophen -2- vlmethoxy
' ot orpdghph ' g HETvE-Raxethyl-5-ox0~7-
zah%@aqmn@me?% g@f&ﬁ%&@&@@@&%&fﬂﬁ%@roduct of example la (15
mg), 2-ehloro-5-elzloromethyltbiophene (4.3 L) and cesium carbonate (21
mgimiake off diexendusast stimadiat 8¢ IC fogy hnﬂdm«ﬁeﬁﬂﬁmﬁﬁxhhﬁephene

wag,coneeitsaledand s ile,sqmpaund was phiaioed af rgasfgog?

chromatography (silica gel, beptane/ethyl acetate (3/7, v/v
Yieldederhing. rm:guﬁagqfafmgm:ymgtgg myhsgitie compound was obtained after flash

column chromatography (silica gel, heptane/ethyl acetate (3/7, v/v), Re= 0.38).

15 Yield: 4.7 mg, MS-ESL [M-H] = 553/595/597.

Example §

2-Bromo-4-(3-cvane-2-methvl-3-ox0-7-

henvi-1.4.5.6.7.8-hexahvdroquinolin-4-v])-6-
methoxyphenoxyl-acetic acid methyl ester

20 The title compound was obtained analogously to example 4, starting from the product
of example 1a (0.47 g) and bromoacetic acid methyl ester (1.0 mL ).

Yield: 0.32 g. Ry (heptane/ethyl acetate (1/4, vv)) = 0.46. MS-ESL: [M-H] = 535/537.

Exzmple 6

25 3-Methoxybenzoic acid 2-bromo-4-(3-cyvano-2-methvl-3-ox0-7-phenvl-1.4.5.6,7.8-

hexabydroguinolin-4-vi-6-methoxyoheny] ester

The title compound was obtained analogously to example 4, starting from the product
of example 1z (15 mg) and 3-methoxy-benzoyl chioride (5.4 ul}.



Example 5 [2-]Bromo-4-(3-cvano-2-methyl-5-oxo-7-phenyl-1 4 5 6 7
8-bexahydrQquinolvt-4-yl)-6- methoxyphenoxyl-acetic acid methyl ester
20 The title compound was obtained analogously to example 4, startin (9
WEAMHHEPrdduct of example | a (0.47 g) and bromoacetic atid: mf 52042
ester (1.0 mL). Yield: 0.32 g. Rf(heptane/ethyl acetate (1/4, v/v)) = 0.46.
MS-ESI: [M-H] = 535/537. Example-6125-3-Methoxybenzoic acid
2-bromo-4-(3-cyano-2-methyl-5-oxo-7_phenyl-1 45 6 7 8-
hexagiydracuinalithdpuhdieme deyp e nW epter(T4se MRCHSONINOHTIE BEES599.
obtained analogously to example 4, starting from the product of example
la (15 mg) and 3-methoxy-benzoyl chloride (5.4 RL). W(c) 2006/117023
PCT/EP2005/052042 -18 Yield: 7.4 mg. Rf (heptane/ethyl acetate (1/4,
viAEFaRRls MS-ESI: [M- Iff = 597/509. Example 7

exm&méao )vaiatgaﬁzamﬁﬁ& { famagy. fYdeldhel Broduct
p‘?a?%% r%g)gr%%t? 1/4 ti}})ﬂjemm:lﬁd\/lé t@SI )[M H]-=578/580.
'4 ﬁﬂéﬁhﬁ@%&%ﬂ}%ﬁ@ﬁﬁﬁ%@éﬂﬂz Bbéé}x'h%m%j}wséﬂxwimsz: PM-HT = 578/580.

phenyl-1,4,5,6.7.9-hexahydroeuinoline-3-carbonitrile The title compound

was obtained analogously to example 4, starting from the product of

example la (15 mg) and 2-bromomethylnaphthalene (8.6 mg). 15 Yield: 11
mgtrRkstane/ethyl acetate (1/4 vIv)) = 0.60. MS-ESI: [M-HT =

The title compound was obtained analogously to example 4, starting from the product
of example 1a (15 mg) and 2-bromomethvinaphthalene (8.6 mg).

15 Yield: 11 mg. Re(heptane/ethyl acetate (1/4, v/v)) = 0.60. MS-ESL: [M-H] = 603/605.

Exampie ¢

Phenvimethanesulfonic acid 2-bromo-4-{3-cvano -2 -methyl-5-ox0-7 -nhenvl-

1.4.5.6.7 8-hexahvdrogninelin-4-yi}-6-methoxvphenyl ester
20 A mixiure of the product of example 1a (15 mg), phenylmethanesulfony! chloride (6.2

mg) and triefhviamine (9.4 ui) in 1 ml of dichloromethane was siirred at room
temperature for 2 . The reaction mixture was concentrated and the title compound was
obtained afier flash column chromatography (silica gel, heptane/ethy] acetate {1/4, v/v),
Re=0.41).

25 Yield: 15 mg. MS-EST: [M+H]" = 619/621.



20 A mixture of the product of example la (15 mg), phenylmethanesulfonyl

chloride (9.2 mg) and triethylamine (9.4 L,) in 1 mL of dichloromethane

was stirred at room temperature for 2 h. The reaction mixture was
WEOMEEHIrATEd and the title compound was obtained after flaBh'¢Biafin 932042

chromatography (silica gel, heptane/ethyl acetate (1/4, viv), Rf=0.41). 25

Yield: 15 mg. MS-ESI: [M+FIr = 619/624..W(c) 2006/117023

PCT/EP2005/052042 -19- Example 10 Thiophene-2-sulfonic acid

2-Bromesd{@-cyan-2-methyl-5-oxo-7-phen 1-1 4,5.67.8-

hexahdroumclm 4- I} 6 methoxyphen I ester The tltle compound was

- £ . Y It S ORT] o

exr%gggﬂe, b g)@n@%gg%n%wpnyl chIorlde (8 8 mg) Yleld 20
mg. Ri(heptane/ethyl acetate (174, v/v)) = 0.30. MS-ESI: [M-Il]-= 611/613
Exghqﬁ}gq@@%%dmﬁsfmd analogotsly to example O, starimg from the product
s3-repthaxyleaazyiony pletiydbhésethyda Famé tihb:Siaie ng)8- 10
hexahydroquinoline-3-carbonitrile a) 3.5-dibromo-4-(3-methoxvbepz
loxyjeisk AR atgehc Gepnaisiuia et ldi ioG=ARGdEiybenBAide 7y BE 6 13-
(0.28 g), 1-bromomethyl-3- methoxybenzene (0.15 mL), potassium
carbonate (0.29 g) and potassium iodide (42 15 mg) in 10 mL absolute
hangl was-stirred at 80 C for 2 days. The reaction mixture was
concent ated and the title compound was obtalned as a off- whlte SO|Id

o ghs ESI: [M- IPj- - 463/465.111 NMR

5 06 (s, 111), 7.34 (t, 111), 7.18 (bs, 111),
7.15 (d, 111) 6.93 (dd, 111), 5.10 (s, 211), 3.85 (s, 311). 20 b) 4435

Dibro gg é ;3 m&t? Xft%gnzgéloxﬁ Pgeg%ll Egﬂgl 3 meth xo- 145 6 7
8-hd ound was obtained
anglogaHElNe 108 Xa RIS AanSIAMIREI B Brdehyde (0.28 g), I-bromomethyl-3-
methoxybenzene (0.15 mL), potassium carbonate (0.29 g) and potassivm lodide (42
15 mg) in 10 mL absolute ethanol was stirred at 80 °C for 2 days. The reaction mixture

was concenirated and the title compound was obtained as a off-white solid after flash

colurm chromatography (silica gel, heptane/ethyl acetate (3/7, v/v)j, Ry=0.51).

Yield: ¢.24 g. MS-ESL [M-H] = 463/465. “H NMR. (CDCh): & = 9.88 (5, 1H), 8.06 (5,

1H), 7.34 (t, 1ED), 7.18 (bs, 1H), 7.15 (4, 1H), 6.93 (dd, 1H), 5.10 (s, ZH), 3.85 (5, 3H),
20

bl -phenvl]-7-ethyl-2-methvi-5-0x0-
1.4.5.6.7.8-hexahydroguinoline-3-carbonitrile

The fitle compound was obtained analogously to example Ia, starting from 5-
ethylcyclobexane-1,3-dione (8.5 mg) and the product of step a (24 mg).

25 Yield: 26 mg. Rs (heptane/ethy! acetate (3/7, v/v)) = 0.40. MS-ESE MAH] =
585/587/589.



ethylcyclohexane-1,3-dione (8.5 mg) and the product of step a (24 mg). 25
Yield: 26 mg. Rf (heptane/ethyl acetate (3/7, v/v)) = 0.40. MS-ESI:
[M~-H]+= 585/587/589. WO 2006/117023 PCT/EP2005/052042 - 20
“@(Wé’/(l@ 443_Brome_5_ethoxy PCT/EP2005/052042
4-12-(3-nitrophenyli-2-oxoethoxy]-phenyl -2-methyl-5-0x0-7-
uhenyl-1.4,5.6,7,8-hexahyddrog iinolingg3-carbonitrile 5 a)
4-(3-Bromo-5-ethoxy-4-hydroxyphenyl -2-methyl-5-oxo-7-phenyl-1.4,5
6.7 8els@lpydroquinoline-3-earbouitrile The title compound was obtained
analogously to example is, starting from 3-bromo-5-

ethox-BioyarSathenzaidellytedthimt))2 Sieleth G briieil (eptang/sttnd-7-
acelple s 9,309 kA Ml M helld Ty /481 to b)
4-13-Bromo-5-ethory _nitrophenv

-2-oxoethoxyl-phenyl}- 2 methv2-5-0x0-

7-phenyl-1.4.5.6.7.8- hexahydroqumolln e-3- carbonltrlle The title
Eorﬁbound i3 Fexho i 2 aalus RV HIN A MO EY m\ﬂﬂh45678‘
proﬁg&glggﬁgﬁ&g;@ ggg)oaﬁgig bromo -(3- nltropbenyl) -ethanone (8.4

mg). IS Yield: 14 mg. Rf (heptane/ethyl acetate (1/4, v/v)) = 0.58. MS-ESI:
[M itk cddibddhd BxaobpiddBanalogously to example 1a, starting from 3-bromo-5-
3-[ -7-phenyl-1.4.5.6.7.8-hexahydroquin

ol rfmdg&yl 6@%%%(%%%%(%%%5%% -N-thiophen-2-ylmethylbenzarnide 20
a) YVield: 0.15 g. Re (heptane/ethyl acetate (4/6, v/v)) = 0.18. MS-BSE [M+H]" = 479/481.
3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-mhenyl-1,4,5,6,7.8-hexahydroqu
Hnolin-4- yl)-6-methoxynhenox rmnethyll-benzoic acid methyl ester The
title compound was obtalned analogously to exam Ie 4, startm from the

jleacetate (3/7, v/v)) =0.34.

MS- ESI M+M+ 613/615 WO 2006/117023 PCT/EP2005/052042
The title compound was obtained analogously to example 4, starting from the product

of step a (15 mg) and 2-bromo-1-(3-nivrophenyl}-ethanone (8.4 mg).

15 Yield: 14 mg. Re(heptane/ethyl acetate (1/4, v/v)) = 0.58. MS-ESL [M+H]" = 642/644.

Example 13

3-[2-Bromo-4-(3-cvano-2-methyl-5-ox0-7-

f-methoxvphenoxyvmethyll-N-thiophen-2-vimethvibenramide

2%

a) 3-[2-Bromo-4-{3-cyano-2-methyl-5-ox0-7-phenvi-1,4.5.6.7.8-hexahydroguinolin-4-

vil-6-methoxyphenoxvmethvll-benzoic acid methyl ester

The title compound was obtained analogously to example 4, starting from the product
of example 1a (0.35 g) and 3-bromomethylbenzoic acid methy? ester (0.18 g).

25 Vield: 0.35 g. Re (heptane/ethy] acetate (3/7, v/v)) = 0.34. MS-BSL [MEIT" =613/615.



-21 b)

3- [2 Bromo-4-(3-cyan-2-methyl-5-oxo-7-phenyl-1.4.5.6.7.8-hexahvdroquin

olin-4- ylg -6-methoxyphenoxymethvll-benzoic acid A solution of the
“&8‘5{5’&1 } gtep a (0.35 g) was dissolved in 20 mL of dloxanefwg?emw/s&(m

v/v) and 2 mL of 2 M NaOH in water was added. The reaction mixture was

stirred 5 for 5 days at room temperatuté. -The reaction mixture was

poured |nto water and aC|d|f|ed with 2 M HClI in Water to pH 2 and Was

Wa%%ﬂ@%ﬁa%ﬁ%nﬁ%%ﬁﬁﬂf%@E'Q&dd”ed over NaZSO4and

evaporated to give the title"’compound. Yield: 0.35 g. MS-ESI: [M+H]+=

599‘(%&6{9&')&3 product of step a (.35 g) was dissolved in 20 mL of dioxane/ water

3-[ -2-methyl-5-axo-7- 4.5.6. 8hexahydro UI
SR REsp R b AT R R R

5I'o ‘@rséllﬁ%h ﬁth%@nww@té@da 1201y ik R el dishidr drtrethrier and

we %}M@%ﬁ%ﬁﬁ@l%&%&%ﬁb%@%@ LRiQRReneBeiNYIANNg: cthyl

(4.1 L) and the reaction 15 mixture was stirred for 3 h. at room

te n?ﬁ%‘?é‘fu R TAR BB IIKIG BARES RHRCERITatRY Siyaisd fifae. dried over

cormaatinckwbey elniainé th zfteriiasticcalupmmshromatography (silica gel,

heptane/ethyl acetate (1/4, v/v), Rf—078) Yield: 11 mg. MS-ESI: [M+H]

— 6Ymi5083 26 MAHREMAT = 599
-[2-Broma-4-(3-cyano-2-methyl-5-oxo-7-phenyl-1.4,5.6.7,8-hexabydrogui

nolin-4-yl)- 6-methoxynhenoxymethyll-benzoic acid 2-morrsholin-4-ylethyl

estey Boraseluion efihe nrodus pﬁ@,@m .@ NOY-Hs2 0k Qfurinolin-4-
dich meépanehwere ad . _ ( L) and

3 has mmrﬁ%m%@%m%@ gt@a%t@@ Q;gtw@ ME%@&@&}%M&Q:@%@EM@&

titte compound was obtained after flash column chromat ﬁz (silica

gel FREptahe ety Pidetate i and gy iiaehepampilatping @45@1‘» reaction
1EMtht}:m@%@gareé@fa@dsmzezadamaﬁgaaeaoaz@4aeamn misture was

concentrated and the fitie compound was obtained after flash column chromatography
(silica gel, heptane/ethy] acetate (1/4, v/v), Re= 0.78).

Yield: 11 mg. MS-ESL: [MHH]" = 694/696.

20  Exampie 14

3-[2-Bromo-4-{ 3-cvano-2-methvl-5-oxo-7-phenvl-1.4.5.6.7. 8 -hexabhvdroguinobn-4-vI -

6-methoxvphenoxyvmethyli-benzoic acid 2-meorpholin-4-yiethy! ester

To a solution of the product of example 13b (20 mg) in 2 mL of dichloromethane were
added TBTU (12 mg), DIPEA (7 uL) and 2-morpholin-4-yiethanol (4.8 pL) and the

25 reaction mixture was stirred for 3 h at room temperature. The reaction mixture was
concentrated and the tifle cornpound was obtained after flash column chromatography
(sifica gel, heptane/ethyl acefate (1/4, v/v), Ry= 0.48).

Vield: 11 mg. MS-ESL: [MHI]" = 694/696.



- 22 Example 15 4-,3-Bromo-5-ethoxy-4-F3-(pineridine-I-carbonyl
--benzyloxyl-. h i}-2-methyl-5-
oxo-7-phenyl-1.4,5,6.7.8-hexahydroguinoline-3-carbonitrile s%)

WO IR IIE 6-ethoxy-4-formylpheno Methyl)-benzoic acid nié&thFéste-2042
3-Bromomethylbenzoic acid methyl ester (0.77 g), 1C2C03 (1.0 g) and a
catalytic amount of n-Bu4NI were add&d to a solution of
5-bromo-3-ethoxy-4- hydroxybenzaldehyde (0.75 g) in 10 ml, DMF and
thelremepizisnixture was stirred at 70 C for | h. A solution of 3% citric acid
in WaterB was added and the reactlon mlxture to was extracted Wlth ethyl

ﬂash column chromatography (srlrca gel, heptane/ethyl acetate (1/4, viv),
Rr=0.25). Yield: 1.08 g. rH NMP. (CDC13): S =9.84 (s, il), 8.20 (bs, 1H),
$.03 e Bhhe 6-Lhdely- Al B dehtndid 1) (e tDic 639 £l a2 (S,
2H), 4.17 (q, 2H), 3.94 (s, 3FI), 15 1.51 (t, 3H). b)

3-j2-Bromwox4#fSleyani? anétmdahoxeter - ﬂhemg},llﬂﬁwﬁaltmxam/droga]mc
olinhe 6-thoxphanogyrethyll. bepzoie agimethykesier The 4l . 4.

compound was obtained analogously to exa Ple la, starting from the

proBUEeTsbeErfepyas ) 76 §) iy i o DHEE) 2Re (e SEarka B AR FEe TR Sisped at
VIVIXFO B4 IMSAESItiphlaf-2ial sifit A6d tn veter was added and the reaction mixture

5 1%a§re %ted(%ﬁ%{aerh ermeinyl- %Ox%ém%mg hses §r5 g 8.3l ng%’%y%%%r and

nolin-4- yl -6-ethoxyph noxymethyl e title compound
waé%ﬁ@&%ﬁbﬁ%%@%@@fﬁtﬁﬁ@l% SHErERTEPREMA T oBracel flash

stepolufeh 2hrghaXigleht9 27ie: MSHeSniMhii]25-RRAEO LAY R = 0.25).
2006/117023 PCT/EP2005/052042 - 23 d) 4-{3-Bromo-5-ethoxy

A-[Fielibratin H-EMBAETIBe; fox gl 1ufetfybs B8 02Hedy D, 4 5754,
7 81kexalydtoqemolipe3-GarbpBinle 1m 521 (s, zH) 4.17 (q, 2H), 3.94 (s, 3H),
15 1.51 (¢, 3H).

b} 3-[2-Bromg-4-(3-cvano-2-methyi-5-0x0-7-
w1)-6-ethoxvphenoxymethyli-benzoic acid methv] ester

The title compceund was obtained analogousiy o example le, startiing from the nroduct

quinolin-4-

20 ofstepa (.26 g).

Yield: 0.27 g. R+ (heptane/ethyl acetate (3/7, v/v}) = 0.34. MS-ESE [M+H]" = 613/615.

¢} 3-[2-Bromo-4-(3-cyano-2-methvl-5-0%0-7-phenvi-1.4.5.6.7.8-hexahydroguinolin-4-
vl}-6-ethoxyphenoxymethyl}-benzoic acid

25 The title compound was obtained analogously to example 13b, starting from the
product of step b (0.27 g).

Yield: §.27 g. MS-ESE [M+H]" = 599/601.



The title compound was obtained analogously to example 13c, starting the
product of step ¢ (20 mg) and piperdine (3.9 L). 5 Yield: 15 mg. Rf
gle(%t&ne?{)ethyl acetate (1/4, viv)) = 0.25. MS-ESI: [M+H] = 6 4}(3:8220 05052042
xampfle T Glyéme, N-3-L-bromo-4-(3-cyan-2-methyl-5- _OX0: “phen >
.4.5.6.7.8- hexahydroquinolin-4-vl)-6-ethoxyphenoxymethyllbenzoyll,
methyl ester io The title compound wé&s obtained analogously to example

13c, startlng from the product of exangple 150 (20 m) and glycme meg\yl

(3/% xo\l#\ll);).en&l@Lﬂ@h@%&x%’eﬁh’ﬁmﬁaﬁé@&@w@@@n ple 17
3-12-Bromo-4-3-ovano-7-ethyl-2-methyl-5-0x0-1 4 56 7

8- Maxattipcdreguinotiny - ethongdireimoysie thydxderizditcasit ting thy neetaet of

Th tlte oyl &gjgg ained analogously to example la. starting from
5- geﬁyl FQI’%}exane ,3- dlone 0.25 g) and the product of 15a (0.64 g). 20

sYiefek®. @@gﬁ&@ﬁ%ﬁﬁ%{@m@m@t&xﬁ, (1) My DsTILBSMBMES = 680/682.
[M+H]+= 579/581. Example 18 3
[2Bromo-4-(3-cyano-7-ethyl-2-methyl-5-ox0-1 4 5 6 8-hexah dro-
guinolin-4-vl}- 6-ethoxyphenoxyra ethyll-benzoic acid 25 The title
cofmpetRia Ias obtained analogously to example 13b starting from the

praduct of ex; 2ld: O, heptan acetate
prodel o exampic A7 Bl spianeleinyt
IPnaRInShEnAS 1 @Mmethvﬂbeﬁzoﬂ methyl ester
103 f@i@@ﬁ@c‘&»ﬁtﬁﬂﬂ“m%&ﬁﬁbﬂ&@%g&%o% 4shifiple 13c, starting from the

ZShe | 6 ethoxv heno

B SRS 70 B AN S AL Dyeetlonde (49 08k

in 19mL obdig _IORQ r%c@ta%@Q?ﬁ,tGHWL&Y@MHM@E@WE =
DI%%Qﬁ(BOG.?Q mL) and FIATU (0.30 g) and the

15 Example 17

G-ethoxvphenoxymethvii-benzoic acid methvl ester

The title compound was obtzined apalogously fo example la, starting from 5-
ethyleyclohexane-1,3-dione (0.25 g) and the product of 152 (0.64 g).

20 Vield: 0.45 g. Re(heptane/ethy] acetate (1/4, v/v)) = 0.25. MS-ESL [M-+H]" = 579/581.

Example 18

3-[2-Bromo-4-( 3-cvano-7-ethvl-2-methvi-5-0x0-~1.4,5.6.7.8-hexahydro-guinolin-4-vi)-

. &-sthoxvphenoxvmethvl]-benroic acid

25 The title compound was obtained anslogously to example 13b, starting from the
product of example 17 (0.43 g).

Yieid: 0.38 g. Ry(heptane/ethy! acetate {1/4, v/v)) = 0.17. MS-ESE TM-H] = 563/565.



reaction mixture was stirred at 35 C for 3 it A solution of 3% citric acid in
water was added and the obtained mixture was extracted several times
with ethyl acetate. The organic phases were washed with water and
WEN LS 8188 over MgSO4 and concentrated. The title compd&ridH-iAes 052042
obtained after flash column chromatography (silica gel, 10 heptane/ethyl
acetate (1 /4, viv), Rf=0.34). Yield: 028 9. MS-ESI: [M+I$]+ = 620/622.
Example 20 3-(2-Broma-4-(3-c
arbs£ngifayl92-methyl-5-oxa-145,6,7.8-hexahdro in---4-- - 15
6- ethoxyphenox39methyl| N evelohex Ibenzamlde The tltle compound -

emmp&éﬁe%ﬁ%ﬁ@ndwgﬂwﬂw 9 L). Yield: 7.9 mg. Ri (siica

ge @ﬁaﬁ?ﬁ%ﬂe{ﬁeﬁt_p&ea&%% éiar‘{{p IE: ?0%% lYI% Fok M im0 82818 e

53- mmmmwmdmtm)zmwax@@,@@e?%@lﬁe@aa@va}@@diﬁhe

alips4syl}- Bsathox LhenQuymeint-i- Mo el 4r\ieg then-Renzamite was
The title compound was prepared analo ﬁ%ouslx to example B%YTtgsrthg The

froffidiifeans G RFEPST BTSSR0 fmes with €
4-(@samindeihyraronetialinei(Swic). awe_‘pdnqginog oRgr MgS0;4 and concentrated.

(diﬁ'ﬂé LR emn%é%&‘éé’a\d&))ﬂaéﬂ 225 Me-ERbrdMd; 1y (silica gel,
677/679. WO 2006/117023 PCT/EP2005/052042 -25- Example 22

104 @We@%%ﬁ?yﬂ“ﬁ@v}n&ﬁ&%@enzvloxy) phenyll-2-methyl-5-0x0-7-
phgg) I ’248 y&'a Fwéﬁfoag%oéﬁe -3-carbonitrile 5 a)

3-10d0-5- me HOX oxyenzyloxy -benzaldehyde The title

compound was obtained analogously to example 15a, starting from 4-

hydroxy-3-iodo-5-methoxybenzaldehyde (0.70 g) and I-bromomethyl-3-
FExampile 28

3-[2-Bromo-4-(3-gvano-7-ethyl-2-methyl-5-0x0-1.4.5.6.7.8-hexahydroquinolin-4-vi}-

15 G-ethoxvphenoxvmethyll-N-cyclohexvibenzamide

The title compound was prepared apalogously to example 13¢, starting from the
product of example 18 (20 mg) and cyclohexylamine (4.9 pL}.

Yield: 7.9 mg. Ry (silica gel, heptane/ethyl acetate (1/4, v/v)) = (.43, MS-ESL: MVET
= §46/648.

20
Example 21

3.12-Bromo-4-( 3-cvano-7-ethyl-2-methyl-5-0%0-1,4,5.6.7.8-hexahydroquinolin-4-yi}-

9 -morpholin-4-vi-ethyl}-benzamide

The title compound was prepared analogously to example 13¢, starting fom the
25 product of example 18 {20 mg) and 4~(2-aminoethyl}-morpholine (5.5 pi.).

Yield: 15 mg. R: (dichloromethane/methanol (95/5, v/v)) = 0.22. MS-ESL M+H] =
677/679.



metboxybenzene (0.39 mL). Yield: 0.56 g. Rf (heptane/ethyl acetate (4/6,
v/v)) =0.42.'liNMR (CDCI3): S =9.83 10 (s, 111), 7.86 (d, 1H), 7.43 (d,
7. 29$t 1H), 7.16 (bs, 11I), 7.09 (d, 1H), 6.88 (dd, 1li), 5, 14P(2€i 10

W? 0(%1 i‘i‘f) 3.84 (s, 311). b) 'PCTTEPIO0S152042

4_[3-iodo-5-methoxy-4-(3-methoxybenzvloxy)-phenyl1-2-methyl-5-0xo-7-p

hen,,vl- 1 4,5, 6,7, 8-hexahydroc,uinoliie=3 -carbonitrile is The title

compound was prepared analogously to example 1a, starting from the

pr&ﬂﬁ@p@f@tep a (24 mg). Yield: 17 mg. Rf (heptane/ethyl acetate (1/4,

idohermbly Srametiol 'y|14567
8- hexabydroaumoune 3 carbonltrlle The starting material was obtained
according to the method described by McCarthy et al. (7.0rg. Chem.

:19863(28h 1586IhaYy-a)2-GhleroiRmathexybeniddbaieyde At -40 C n-butyl

lithium (6.25 mL, 1.6 M in hexane) was added to a solution of

N, KIh-thida ctpripieeiyde ad i Ahinre ¢ 1 220m0ysiy 10 pateltahifd rerfiag. Aeer 4-
15%@@&@@%@& R Miasneaeled o770 Goand agolutiop@homethyl-3-
3-methox benzalege? WO 2006/117023 PCT/EP2005/052042 - 26

(1. 3% HBL %l?f%ydrofuran was added. The reaction mixture was

2l9ad MRl BB a0 AR 4A0IEE, 3010 200'F RRAKNEHBL LIDWEs3

(6.25m M In hexane) was added. The reaction mixture was allowed

wto \ﬁﬁaﬁﬂﬂ)tcﬂ' 80 C dAl\T4S Coblbn Bgalh 15133-E Kot Wik Gdtidn 953 (4

solutinrs of hexaphioesethsing {RAQ,0¥8.in 10 mL tetrahydrofuran. The
reaction mixture was stirred for 2 h. at room temperature, poured into 20

mL 10% HCl in water and extracted several times with ethyl acetate. The

] g [,

foIIowed by
15 a title compotnd was prepared analogously to example la, starting from the product

of step 2 (24 mg).

Yield: 17 mg. Re (heptane/ethyl acetate (1/4, v/v)) = (.59, MS-ESI: [M-H] = 631.

Exampie 23

26 4A-[3-Bromo-4-{2-chioro-3-methoxvbenzvioxyl-S-ethoxyphenvil-Z-methyl-S-0x0-7-

propyi-1.4.5.6.7.8-hexahydroguinoline-3-carbonitrile

The starting material was obtained according to the method described by McCarthy et
al. (J. Org. Chem. 1986 (29) 1586):

25 a) 2-Chloro-3-methoxvbenzaldehvde

At ~40 °C p-butyl lithium (6.25 mL, 1.6 M in hexane) was added to a solution of
N,N.N’rimethylethylenediamine (1.27 L) in 10 mL tetrahydrofuran. After 15 min.
the reaction mixture was cooled to -70 °C and 2 solution of 3-methoxybenzzaldehyde



1o crystallisation from heptane. Yield: 1.06 g. 111 NItMR (CDC13): 8 =
10.46 (s, lii), 7.54 (dd, 1H), 7.35 (t, 1H), 7.17 (d, IH), 3.96 (s, 3H). b)
2-Chloro-1-chloromethyl-3 -methoxybenzene is At 0 C a solution of the

WO BHGCLYFatep a (1.00 g) in 5 mL of tetrahydrofuran was alH&dFTG 4152042
suspension of lithium aluminium hydride (0.34 g) in 5 mL of
tetrahydrofuran. The reaction mixture #@as stirred at room temperature for
1 h and water (0.35 mL) in 5 mL tetrahydrofuran was added at O C,
followedby 2 Mmebailitviahydrotane wanatdad(roTprejaraiwvare e Fipwed to
mL%ail}heoqbt@iaﬁ&imi&&u@@gﬁﬁimw&:%@&@m@fem%ﬂa%@ﬁﬂﬁn@% in
The colourless ined after concentratlo of the filtrate was

OGRS o R ST SR S CHRGR B 1 St ves

wasoattdedzF e fé@&ﬁdwmmw@amqéchmdan@hﬂxaddmeﬂme (7.10 g}

congeqiraled Lhe ilencompoundwas, obiained alieriash galuiR. 4t room
chromato gaphy (silica gel heptane/ethyl acetate (75/25, v/v), Rf = 0.43)

as SR BiIPHECCISAf S HYSEdRGTe 918 Bt et rees it
(C RGN cfote. TRAHmbidyd 2@8nid dhikid JeBeOBagticl 1 dailiPata] bihd)dried on
3. 91%’%%03 1&&21 %ﬁc@%&’ﬁ%‘a 4'1@609 ?JO ?’OHHSEhQ?éX bmga(yaﬁer flagh column

-5-et ovaenzaldebyde The title compound was obtajned analo ously to
exdmTETRAeEARE [ H&th Tﬁﬁ%‘ta%eﬁw?dﬁet@ﬁﬁ St Wk RyT 4 followed by
15-bepmgi3-athakydhbyerexybenzaldehyde (0.49 g). WO 2006/117023
PCT/EP2005/052042 27 Yield: 0.56 g. 114 NMR (CDC13): S =9.85 (s,
11 1¥iereb (@lel, T NMR, 400dk): BH) 1 7.89s (1. 7454 1380 DA THS 6.9 17 (<,
1H) . 3%k, 244), 4.15 (quay., 211), 3.93 (s, 3H), 1.44 (t, 3H). 5d)
443-Bromo-4-(2-ch3oro-3-methoxyben
y)-5-ethoxyphenvli-2-methyl-5-ox0-7- pronvl-14 5 6 7
8- hexahydroqumollne 3 carbonltrlle The titte compound was obtained
ISPt e APl St 58595~ propylcyclohexane-1,3-dione

TP SRR RS R 9Y 20 B s

added to a suspension of lithium aleminium hydride (034 g) m 5 mi of

tetrahydrofiran. The reaction mixture was stivved at room temperanme for 1 b and
water (0.35 mL) in 5 mL tetrahydrofuran was added at § °C, followed by 2 M sodium
hydroxide in water (0.70 mL) and water (0.70 mL}. The obtained white suspension was

20 stitred for 0.5 h. and filiered. The colouriess oil obtained after concentration of the
filirate was dissolved in 10 ml of 1,2-dichioropropane and thiony] chioride (1.5 ml)
was added. The reaction mxixture was reffuxed overnight and concentrated. The title
compound was obtained after flash column chromatography (silica gel, heptane/ethyl
acetate (75/25, viv), Re=0.43) as a yellow oil, that crystallised on standing.

25 Yield: 0.80 g. "H NMR (CDCl): §=7.24 (t, 1H), 7.09 (dd, 1), 6.93 (ad, 1K), 4.72 (s,
2H), 3.92 (s, 3E).

¢) 3-Bromo-4-{2-chloro-3-methoxybenzvioxy)-S-ethoxvbenzaldehvde

The title compound was obtained analogously ic example 15a, starfing from the
30 product of step b (0.42 g) and 5-bromo-3-ethoxy-4-hydroxybenzaldehyde (0.49 g).



to 597/599/601. Example 24 Glycine
N-3-[2-bromo-4-(3-cyan-2-methyl-5-oxo-7-propel-1 4.5,6.7.8-
hexahydroauuinolin-4-yl)-6-ethoxyuhenox yl1l]benzoyl meth || I 4
WE 98 'rlg?ﬁ%#-(3-cyano-2-methyl-5-oxo-7-r)ronvl-l 4567 £ﬁ£%20%30§%042
8-hexahydrociuinolin-4- yl)-6-ethoxyphenoxymethyl]-benzoic acid methyl
ester The title compound was obtaine&'énalogously to example is, starting
from 5- propylcyclohexane-1,3-dione (0.95 g) and the product of example
1 SHaG36 20 ViR TCRT (hepdiicet N dboRAf (1P, G409 8 B, 739
MSE S, MM 7rBI3603cb) ), 5.32 (s, 2H), 4.15 (quar., 2H), 3.93 (s, 3H), 1.44 (¢,
3-12-Bromo-4-(3-cyan-2-methyl-5-oxo-7-prowl-1 4 5 6 7
8- hydroquinolin-4- yl -6-ethoxy ahenoxv ethyl]-benzoic acid The title
compound was obtained analogously to example 13b, starting from the
25 product of step a (3.0 g). Yield: 3.0 g. MS-ESI: [M-11J" = 577/579. WO

2006/ L1708 R CAERAREI0D2MAR beA B e iy ethbxyphenyl]-2 -methyl-5-0x0-7-

N-3I2r A e 010 iopyl-1 456 7 8

fie jal 4= %@ﬁwp%‘e‘nmt%%benzoyl. methyl ester The
titleéﬁ@@ﬁ?“n%%b( b&@m')%etgaei&ogemgsﬁ%}ie&am@nh %a% SE?FTE&Qﬁfﬂd (gnm? 5-
product of step b (90 and glycine methyl, este rochloride (64 mg).
PURTREASI a@"&@d@%‘ﬁi%e%ﬁ)i%“ﬁr%ﬁgféﬁ?% ﬁﬁ%"(ﬁ%‘é 18 [5 m},
flows 20, mlmin-, ﬁ'ggfé%t&yéc N’&%%&Féi)ﬁ)('? 399 0% Ris-pst: oy =
(CI—LZCIZ/Megr)’TI (9%/ , VIV)) = 0.54. MS-ESI: [M+H]" = 650/652. Example
1B R§7/599/601.
4-[3-Bromo-5-ethoxy-4-(3-methoxyben7vloxy)-phenyll-7-(4-chlorophenvl)-
2-methyl- 5-oxo-1 4.5,6,7,8-hexahydroquinoline-3-carbonitrile a) 3
-Bremganpietaoxy-4-(3-methoxybenzyloxy benzaldehvde The title

compound was obtained analogously to example 15a, starting from
3-bfgigpine. N-3-[2-bromo-4-(3-cyano-2-methyl-5-ox0-7-propyk-1.4.5.6.7 8-

hexabydroguinolin-4-yli-6-ethoxyeheng ethvllbenzovl, methvl ester

15

a) 3-{Q-Bromo-é-»{s’-cvano-z—methvi-ﬁ-oxo-'?-mop‘vi-1,4.5‘6.7.8—hexahvdroquinoﬁn~4~
yh-6-ethoxyphenoxvmethyll-benzoic acid methyl ester

The tifle compound was obtazined analogously to example 1a, starting from 5-

propylcyclohexane-1,3-dione (0.95 g) and the product of example 15a (2.4 g).

20 Yield: 3.0 g. Ry (heptane/ethyl acetate (1/1, v/v)) = 0.20. MS-ESI: [M-H] = 591/593.

b) 3-12-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyi-1.4.5.6.7.8-hexahvdroguinolin-4-
vi)-6-ethoxyphienoxymethyl]-benzoic acid
The title compound was obtained amalogously to example 13b, starting from the

25 product of step 2 (3.0 g).

Yield: 3.0 g. MS-ESE: [M-H]" = 577/579.



15 5-ethoxy-4-hydroxybenzaldehyde (0.75 g) and
1-bromomethyl-3-methoxybenzene (0.48 mL). Yield: 0.91 g. Rr
heptane/ethyl acetate (2/1, v/v)) = 0.43. 'H NMR (CDCI3): S = 9.83 (
%—?}%?’}é@@d 1H), 7.38 (dd, 1H), 7.29 (t, 1H), 7.13 (bs, 1H} F0F %8”’:[%%‘*“‘2
6.88 (dd, 1H), 5.16 (s, 211), 4.16 (quar., 2H), 3.83 (s, 3H), 1.56 (t, 3H). 20
b) 4-[3-Bromo-5-ethoxy-4-(3-methoxyldénzyloxvb-phenyl

4- chlorophenyll) -2- methyl -5- -OX0- 1 4. 5 6 7 8

-Q&m&u(@benzovl methyl ester
e (22 mg) and the product of step a
(37%%0%@3%2%@“%?%@5%7@ hyP SEEERE (4 7135RRg Eegn be product
MS}Eﬁép [M@Hfmg)ﬁi%ﬂ/ 6R5INHS Heh(D 00613 IRECTHE R200B052042 was
9 _Exa o
-B*’fé’%m -gt 8’%/ o e S b &y S 29 B s S
5-0xd:2G4, 5%, 7Fd-hexahydroquinoline-3-earbonitrile The title compound

ey TSN T A VRO T ot LN 25414 ),

Yield: 37 mg. Rf (heptane/ethyl acetate (3/7 vIv)) = 0.24. MS-ESE: [M+FI]'
=589/591. Example 27
4-[FoaRimethoxy-4-(3-methoxvben7yloxy)-phenyl]-2-methyl-5-0xo-7-nrop
yl-101 4 5 6.7 8 hexahydrogumollne 3 carbonltrlle a)

Was eﬁ&azrwﬁ@ﬂ@l@&wo%ﬂﬁﬂam%@%nﬁgﬁamg from 4- |

hydroxy-3,5-dimethoxybenzaldehyde (0.91 g) and
1- bromomethyl 3 methoxybenzene 15 (0.75 mL.). Yield: 1.42 g
lighet peBiom 2 Ay bretdoeyiibenzaiddiedd 40. 1H NMR

(CDC13 S 9.86 (S 1H) 1. 26 (d, IH), 7.23 (d, 1H), 7.09 (bs, IE3), 7.04
€1‘51 epmpound was obtamed ahalogously to example 15, starting from 3-bromo-

15 5—ethoxy~4-hydroxybenzaldehyde (0.75 g) and l-bromomethyl-3-methoxybenzene
(0.48 mL,).
Yield: 0.91 g. Ry (heptane/ethyl acetate (3/1, v/v)) = 0.43. "H NMR (CDCls): & = 9.83
(s, 1), 7.65 (dd, 1H), 7.38 (dd, 1H), 7.29 {t, 1}, 7.13 (bs, 1H), 7.07 (¢, XH}, 6.88 {dd,
18), 5.16 (s, 2H), 4.16 {quar., 2H), 3.83 (g, 3H), 1.56 (¢, 3H).

20

b) 4-[3-Bromo-5-ethoxy-4-(3-methoxybenzyloxy)-phenvii-7-(4-chiorophenyl}-2-

methyvl-5-ox0-1.4.5 6.7.8-hexabvdrogquinoline-3-carboniirile

The title compound was obiained analogousiv to example la, starting from 5-{4-
chlorophenyl)-cyclohexane-1,3-dione {22 mg) and the product of step 2 (37 mg).

25 Yield: 32 mg. R: (heptane/ethy! acetate (3/7, v/v)) = 0.19. MS-ESL: [M+H[ =
633/635/637.



(dd, 113}, 5.12 (s, 2H), 3.91 (s, 6H), 3.82 (s, 3H). 20 b) 4-

3 5-Dimethoxy-4-(3-methoxybenzylo -phenyl]-2-methyl-5-0xo-7-pronvl_
4,5.6.7.8-hexahydroquinoline-3-carbonitrile The title product was
t“‘@(f’{gﬁalogously to example la, starting from 5- propylcyc?ﬂf‘lmﬁ

1,3-dione (I I mg) and the product of step a (21 mg). Yield: 22 mg.

Rr(heptane/ethyl acetate (3/7, v/v)) =@2t. MS-ESI: [M+Hf = 503; 25

[M+INTa]+ = 525. WO 2006/117023 PCT/EP2005/052042 - 30 Example

28 Bxpnle 3fo-5-ethoxv-4-vridinylmethoxy~arhenyll

2- methél -5- oxéal -7- urg_%gg -::Ln g'ft?ogv Zegzg%}({%hggég%%ly% ine- 3_ ‘%f;lrptr)gepﬂylt{llllnemom_

152042

trif

0x§9-benzaldehyde The title

CO@R&H@Q&%&B@W@O@E&E}Q@% Bsmé&aﬂﬂ@ai SUHAG O 5_furan.o.
3-bromo- 5-eth o>%/ hydroxybenzaldehyde (0.25 )and 38|colyl chlorlde

%yd’ﬁ&%ﬂﬂ?ﬁf@?ﬂ 6(11@33 i B(}g ) and the pmduct of example 25a
P i S AR NN
yaroq

trifluoroacetic acid The title compound was obtained analogously to
example la, starting from 5- propylcyelohexane-1,3-dione (0.15 g) and the
cruBeaprpld 3Gt of step a. The compound was purified by semi-preparative
HPLC Lna C18 [5 m] flow 20 nil m|r| 1 15 10 390% CH3CN 0 1%

1M SE _ESI&M M&BﬁfﬁxﬁﬂmEE&f_ﬂ@ﬁ%e
4-[2-Bromo-4-(3-cyan-2-methyl-5-oxo-7-propyl-14 5 6 7

8-hexah droqumolln -4- yI - 20 6- ethoxyhenox methyll-N-thiophen-2->
yIb&hdarRielpy HoEYatH 9€

HEREIREXymethyl)- ben20|c
aci metq ester T tltle 05, |ned ana Io us|
exgnl%ple gSa sf)arlfnniEie ??omcgmbgromomggﬂu enzove agof me%hy aster &OIP *
g). hydroxy-3,5- dnnethoxybenzaidehyde (6.91 g) and l-bromomethyl-3-methoxybenzene
15 (075 mL).

Yield: 142 g light-yellow oil. R (heptane/ethyl acetate (1/1, v/v)) = 0.40. '"H NMR
(CDCls): 6 =9.86 (s, 1H), 7.26 (d, 1H), 7.23 (d, 1H), 7.09 (bs, 1H), 7.04 (4, 1H), 6.85
{dd, 1H), 5.12 (s, ZH)}, 3.91 (s, 6H}, 3.82 (5, 3H}.

20 b 4-[3.5-Dimethoxy-4-(3 -methoxybenzvioxy)-phenyl]-2-methvi-5-0x0-7-propyl-

1.4.5,6.7.8-hexashvdrogninoline-3-carboniirile

The tifle product was obtained analogously to example la, starting from 5-
propylevelohexane-1,3-dione {11 mg) and the product of step 2 (21 mg).

Yield: 22 mg. Re(heptane/ethyl acetate (3/7, v/v)) = 0.21. MS-ESL: [M+H]" = 503,
25 [M+Na] =523,



25 Yield: 6.4 g. 11 N NM (CDC13): S =9.84 (s, 11-1), 8.06 (d, 211), 7.65
(d, 1H), 7.61 (d, 211), 7.39 (d, 1H), 5.03 (s, 211), 4.16 (g, 211), 3.93 (s
311) 1 4 t, 311). b) 4-f2-Bromo-4-(3-cyan-2-methyl-5-oxo-7- -nrop |-

ydro uig 'Wolin-4- yl)-6-ethoxvphenoxymethyll- -JenZh é]é 2042
methyl ester WO 2006/117023 PCT/EP2005/052042 -31 The title
compound was obtained analogously f?example la, starting from 5-
propylcyclohexane-1,3-dione (2.5 g) and the product of step a (6,4 g).
YidigasmedRf (heptane/ethyl acetate (3/2, v/v)) = 0.20. MS-ESI: [M-H]- =
59%/ %rén%)S ethoxy-4-(3-pyridinyhmethoxyphenyli-2-methyl-5-g%0-7-propyl-
4-[2-Broma-4-(3-cvano-Z-methyl-5-0Xo- ~“Dropyf-1,4, -0,7.5- exanydroaui
nottrf - So R SRR R et APl si lugroacelicagid, compound was
obtained analogously to example 13b, starting from the product of step b

(6.7 Q). The reactlon mlxture was stirred overnight at 50 C. Yield: 6.4 g.
1 Ay ipyimethoxy) -benzaldehvde

4- mo-4-(3-e ana-g- oxo 7 5,6.7.8-hexahydroaui
nojfgtrl\eé{j%ylf-cgl}g fo%yp aé r§ ?Fﬂlllst}ﬁl Er?/ﬁ'ﬁ (FiBBA S SmigePromo-
Thé-tithescofincaet wazsbltaike® ahalbgali Sipitolgkahpid: My dtatiindie (0.16
frogy the product of step ¢ (0.10 g) and 2-thiophenemethylamine (52 L).
Purification was accomplished is via preparative IIPLC (Luna C18 [5 m],
flow: 20 ml min-', 10-490% CpH3CNT, 1% TFA). Yield: 54 mg. MS-ESI:
[M+H]' = 674/676 Example 30 20 4-[3- Bromo 5-ethox: -4-(4-nitro

15 h&hoxviReBime-F F pyrdaesimethoxyiphenyll-2-methyl-5-0x0-7-propyi-
1.456.4. ggmm@im&mmam&mm acid

4-(3-Bromo-4-hydroxy-5-ethoxyphenyl)-2-methvi-5-oxo-7-nropvl-1 4 5 6 7
8- Rhésatifielrevonsonsev3scalonitilen2B feltitie compuanthwssthtaified 5-

anglagausiictRexamplaitae SR ng fm3 LR Rmct of step a. The compound
was purified by semi-preparative HPLC (Luna C18 [5 um], flow: 20 ml min™,
15 10-50% CH3CN, 0.1% TFA) and freeze-dried from a mixture of water and dioxane.

Yield: 0.25 g. MIS-EST; [M+H]" = 536/538.

Example 29

4-12-Bromo-4-( 3-cyano-2-methyl-5~-oxo-7-propvl-1.4.5.6.7. 8 -hexshvdroosnolin-4-v1)-
20 &-ethoxyphenoxymethyll-N-thiophen-2-vimethvlbenzamide

a) 4-(2-Bromo-6-gthoxy-4-formylphenoxymethvl)-benzoic acid methvl ester

The title compound was obtained analogously to example 15z, starting from 4-
bromomethylbenzoic acid methyl ester (3.7 g).

25 Yield: 6.4 g "H NMR (CDChL): 8 = 9.84 (s, 1ED, 8.06 (&, 2H), 7.65 (d; 1H), 7.61 (4,
2H), 7.39 (d, 1H), 5.03 (s, 2H), 4.16 (g, 2H), 3.93 (s, 31}, 1.48 (, 3H).

b) 4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1.4,5.6,7,8-hexahvdroguinoln-4-
vl}-6-ethoxyphenoxymethvlj-benzoic acid methvl ester




ethoxy-4-hydroxybenzaldehyde (2.0 g) and 5-propylcyclohexane-|,3-dione
(1.3 g). Yield: 3.6 g. MS-ESI: [M-H]' = 443/445. WO 2006/117023
PCT/EP2005/052042 -32y b} 4(3 Bromo-4-mesyloxy-5-et v

WO IS ERo-7- ronyl-14 5,67.8- hexahvdroquinoline-3 -cark?gr%}égﬁ /(;52042
mixture of the crude product of step a 80.99 g), mesyl chloride (0.46 mL)
and sodium hydroxide 0.32 g) in 4 mL: &f TILF/water (1/1, viv) was stirred
at room temperature for 5 3 days. Water was added and the reaction

mixte e sCemrPaEtdd WthobeRwst ordassrdy ¢ RIeBRl climsiime e S-
obtainettafleizance udtinsy Db thesl ganieoabasestefield .40 9. MS-ESI:
[M-11f = 521/523.

-Broiig-8-ethSx-Aspichnaibh erriny) S Aen)R ety ME-GE: TMIHIpk £91443.
1o 1,4.5,6,7,8 roauinoline-3-carbonitrile A mixture of the product of step b
(020 g), 1-fluoro-4-nitrobenzene (53 L) and cesium carbonate (0.22 g)

wag) diggohued-n dimethyl sulfaxides(lmb) and stinadat 80 Crlor 16.0... 4
Dichloromethane was added and the reaction mixture was w
soleREEERhspars RISy d-benacia 4ter and with saturated brine. The
Orga[ ic.phase is was concentrated and the title compou %Was obtained
after Ia%%eco umn ¢ %%é’tc%’fjaegh@n s?ﬁggs@’elfoh%}ﬁat%%ee/gt B 3%3%%%03}1 the

Yighpdust 9w £ MLk reactgu 5B waN MiRe(BDOLgK 8 5087 (d,

211), 7.00 (d, 6 n, .95 (bs, 11), 4.63 (s, 111), 4.04 (dq,

2|1§),f‘°§?’5 fd%@l%&igﬁlé? ‘5371%))?}%;25 (m, 111), 2.20 (s, 311), 2.15 (dd,
i), 1.38 (m, 411), 1.20 (t, 314), 0.92 (t, 311). 20 Example 31 Bromo 5

ethoxy floors 2 p_roDVIamino ben vioxy~phenyl] 2-metla~l 5-oxo-
4-[877 : NEAP Bhexahydroguinglin-4-

P L AL B L 1) SO0 AR, Sy g
h-6-ethoxvpheno ethyl]-N-thiophen-2-vimethvibenzamide

268834 e i (Hpal S,

aViiiaki !

The title compound was obtained analogously to example 14, starting from the product
of step ¢ (0.10 g} and 2-thiophenemethylamine (52 pL). Purification was accomplished

15 via preparative HPLC (Luna C18 [5 um], flow: 20 ml min”, 10—90% CHsCH, 1%
TFA).

Yield: 54 mg. MIS-ESE: [M+H]" = 674/676.

Example 3¢

20 4-[3-Bromo-S-gthoxy-4-{4-nitrophenoxy)-phenvll-2-methyl-5-oxo-7-propvi-

1.4.5.6.7 . 8-hexahvdroguinoline-3-carbonitrile

a) 4-(3-Bromo-4-hvdroxy-5-ethoxvpheny!)-2-methvl-5-oxo-7-propyi-1.4.5.6.7. 8~
hexahydroquinoline-3-carbonitrile

25 The title compound was obtained analogously to example 1a, starting from 3-bromo-5-
ethoxy-4-hydroxybenzaldehyde (2.0 g) and 5-propylcyclohexane-1,3-dione (1.3 g).

Yield: 3.6 g. MS-ESE [M-HJ = 443/445,



25 a) (5-Fluoro-2-nitro-phenyl -methanol To a solution of
5-fluoro-2-nitrobenzoic acid (4.58 g) in TfF (50 ml) was added alM

W(S)%lﬁrpﬁ%o ﬁ?ll?’ -THF in TFIF (62 ml) while cooling with an i 5%1/992042
cooll was removed and stirring was continued for | h at ambient

temperature, followed by refluxing for 4 h. The reaction mixture was

cooled and McOll was added to destréy the 30 excess of borane. The

mrxture was concentrated and Water and ethyI acetate Were added to the
AHRTS " " aihehizaitan eraridpropyvi-1.4,5.6.7.8-

coneﬁm Miﬁlzd34 nMrl @) 2006/117023 PCT/EP2005/O52042 -33

" [é iSRG o BeERGE Rt 6F5 e Ao D 8h 2P RS ST - Ao RE R s
o- Bypropg-4.32 36T Bohe kA RYdYaisaiiiha/s) cap SRl et AR IKisR e for
Crigapsovdet of:stajial @hdthy rtabtnyinchiorideleddant) arith ditbloradresbene.

of DM idichipramethanad3R aalkovasstitted o6 7 Bdwrkhadphiiase was
s concentrated In vacuo and the residue was dissolved in DIM' (20 ml). To

theYrelfaiMageatiftbiMAs autiddtde compound described in example

30a (3.9 g), K2C03 (6.1 g) and a small amount of tetra-n-butylammonium

bromide (ca 50 mg). The mrxture was strrred at 60 C for 5h. Water and

ethyll acetaté e ed FHH e -aiee ey N ons AEHBHa Gt SEaDk
1@0Wﬁmm@mwere washed wrth brrne to dned

and concentrated. The residue was recrystallized from toluene. Yield: 3.8

g yﬁZnﬁ?@‘EF?yIQg @i&npdgyt of step b (0.20°g), 1-fluoro-d-nitrobenzene (33 uLj and

A-[#e@arirrrirhorBifl (O PE-BEWay s’ doofio st Raigrishé A ol and stirred at 80
profaykdk. 465 61 cBrhexaimatio gainolint sddchrbeaitiie rigxfioavss|utisiedvith a
the graguctOfss e (RreHe alid ThiFatddhmbiwareaddest aeetifeasitniShase

0,00 ZIRC QLS8 £2.0)- dhe susnansian g fealgdion | bt Sl Wfime
reacfa ion mlx?ure was ter§ﬁ8and %Eﬂ entraied The residue was

disSBTPAtE ERY/ (Slgt A ;at. NaHCO3 and brine. The
orgenic; layer as separaiety drivd/ {MR2ASEMIR (CDCL): §=18.17 (4, 2H), 7.00 (4,

15, 6.91 (m, 3H), 5.95 (bs, 1H), 4.63 (s, 1H), 4.04 (dg, 2H), 2.52 (dd, 1H), 2.42 (4,
H), 2.25 (m, 1ED), 2.20 (s, 36D, 2.15 (dd, 1H), 1.38 (m, 4H), 1.20 (1, ), 0.92 (t, 3FD).

" EOARAAR

Egample 31
4-[1.Bromo-5-ethexv-4-( 5-flucro-2-propylamino-benzyvioxy)-phenyvil-2-methyi-S-ox0-
7-propvi-1.4.5,6.7.8-hexahvdro-quinoline-3-carbonitrile

25 a) {5-Flugre-2-nifro-phenyl)-methanol

To a solution of 5-fluoro-2-nitrobenzoic acid (4.58 g} in THF (50 mi) was added a 1 M
solution of BifsTHF in THF (62 ml} while cooling with an ice-bath. The cooling bath
was removed and stirring was continued for 1 h at ambient temperature, followed by
refluxing for 4 h. The reaction mixture was cooled and MeOH was added to destroy the
36 excess of borane. The mixture was concentrated and water and ethyl acetate were
added o the residue. The organic layer was washed with brine, dried and concentrated.

Yield: 4.3 g.



20 and concentrated. The remaining solid was stirred with a small amount
of ethyl acetate to give the title compound as a pale yellow solid after
filtration. Yield: 2.8 g d)

W %ﬁ“@ﬁ)% 5-ethoxy-4-(5-fluoro-2-propylamino-benzvioxy)- %%%ﬁ%"%s’ﬂ?é?“
hil-5- 25 oxo-7-propel-1n4.5.6.7.8-hexahydro-Quinoline-3-carbonitrile A
solution of the compound described in3step ¢ (200 mg) and
proplonaldehyde (259l in dlchloromethane (5 mI) was stlrred for 2h.
Théh, acel : A ) -

addeshandathe, m&xmﬁw&%%m@ﬂnm—aﬂb@mnal 20h A2 lVI aqueous
NaOH solution was added and stirring was continued 30 for 15 min. The

orghrmiEgReeiRs RdsHERdRst P IviRR R dhd BlriBlogHeth e Onte rtbated 2ife™
vachiopsTHEDRIVE donipblmdnwissbizined byaputificdtion 6% the Tesidoeuyy was
Prepatativered i icib na 6l Sebite lwHowmi:s0 sl Ve LO-ROPTCHSeMdining
0. 190 o2 diMiPneDQoh b L QPR REHER 2002043 o3¢ freezed ﬁyg}%d

from a ixture ofw graqg_ | xane. Son%e di- glk\{:%%ggf%d tcoulg be
isofafedf asWell (see exam p %ﬁw M+

610768 #6558 XarfiprePs ¥ alysept Siiy- 2cf 2 mﬁmﬁn@% e aﬂ&}es%mym
-5-ettuerie arifh)ethyh eehipis The combined organic fractions were washed with brine,
10X Gl apebohdbirGiat SThe xafjdrosg utngkndl3eé drirondrimeObtained from
the_reaction mixture of example 31d after preparative BPLC (Luna C18 [5
um] A% -5 ml mini, 10-90% CHI1CN, 0.1% TFA) and freeze-drying from

a io mixture of water and dioxane. Yield: 12 mg. MS-PSI: [M+I1]4
652/654 Example 33 CHO FSH |n V|tro bloact|V|ty is FSH act|V|ty of

responswe element (CRE) I promotor dlrectlng the expression of a firefly
uciferase reporter gene.
To a solution of the product of step b (3.8 g) in THF (110 ml) were added acetic acid
(3.6 ml) and zine dust (8.2 g). The suspension was heated for 1 h at 50 °C. The reaction
mixture was filtered and concenirated. The residue was dissolved in ethyl acetate and
washed with sat. NaHCO; and brine. The organic layer was separated, dried (Nax504)
26  and concentrated. The remaining solid was stirved with a small amount of ethyl acetate

to give the title compound as a pale yellow solid after filtration.
Yield: 2.8 g

d)  4-[3-Bromo-3-ethoxy-4-(5-fuore-2-propylamino-benzyloxy)-phenyli-2-methyl-5-
25 oxo-7-propyl-1.4.5.6.7.8-hexahydro-guinoline- 3-carbonitrile

A solution of the compound described in step ¢ (200 mg) and propionaldebyde (25 ui)
in dichloromethane (5 ml) was stirred for 2 h. Then, acetic acid (81 pl} and sodum
friacetoxyborohydride (300 mg) were added and the mixture was stitred for an
addifional 20h. A 2 M agueous NaOH solution was added and stirring was confinued
30 for 15 min. The organic layer was washed with water and brine, dried and concentrated
in vacuo. The title compound was obtained by purification of the residue by preparative
HPLC (Luna C18 [5 um], flow: 20 ml min™, 10—90% CH.CN, 0.1% TFA) and



Binding of ligand to the Gs-coupled FSH receptor will result in an increase
of cAMP, which in turn will induce an increased transactivation of the
luciferase reporter 20 construct. The luciferase signal was quantified usin
W iEYéEnce counter. For test compounds, ECso vaIue%CT/EPZOGS[ 052042
(concentration of test compound causing half-maximal (50 %) stimulation)
were calculated. For that purpose the $éftware program GraphPad
PRISM, version 3.0 (GraphPad software Inc., San Diego) was used.
Cofrpouiinsp falhexampieshedianat Goty(E Sso} dF-idgdakdnboibiould be
The, (ﬁ%ﬁ%%@s{ Ao <) gr@ es 13, 16, 17, 19-21, 23, 26, 28, 31 and 32
showed an EC50 of betvveen 10-7 and 10-9 M. The compounds of
examplesi24narvi@ showed dr BEGEADS less than 10-9 M. WO
2006/117023 PCT/EP2005/052042 -35- Claims 1. A dihydropyridine
derivative compound according to Formula 1, O~ R4 R2R3 OCN RSN
H Fosmige 32 5 or a pharmaceutically acceptable salt thereof, wherein R’

© U3l G BRI %3%@%&%9»“? Mol aloe 9. 5.

both optionally syb th One of mofe SUDST

il ; (1-4C)alkyl,
(2- MS%(%MMMHM@@M&iﬂ%@BWﬁw@@g@ R2:R318
1& der&!yrﬂl -Aealkyl. (ZsdOalkanvh %f ﬁﬂ'%x@%e@%ld%q%gawl 2

4C)alkoxy, (2 4C)aé‘é<)§3 enyloxy,(3- 4C)a|kyny|oxy alogen; R4 is
H%%ﬁw (3-6C)cycloalkyl, (3-

1€t2
Yield: 12 mg. MS-ESI: [M-H]" = 652/654.

Example 33
CHO-FSH in vidro bigactivity

15 FSH activity of compounds were tested in Chinese Hamgter Ovary (CHO) celis stably
transfected with the human FSH receptor and cotransfected with a cAMP responsive
element (CRE) / promotor directing the expression of a firefly luciferase reporter gene.
Binding of higand to the Gs-coupled FSH receptor will result it an increase of cAMP,
which in turn will induce an increased transactivation of the luciferase reporter

20 comstruct. The luciferase signal was quantified using a Juminescence counter. For fest
compounds, ECs values (concentration of test compound causing half-maximal (50 %)
stimulation) were caleuiated. For that purpose the software program GraphPad PRISM,
version 3.0 (GraphPad sofiware Inc., San Diego) was used.

Compounds of all examples had an activity (ECsq) of Jess than 107 M. The compounds

25 of examples 13, 16, 17, 15-21, 23, 26, 28, 31 and 32 showed an ECsp of between 107
and 107 M. The compounds of examples 24 and 29 showed an ECs of less than 107
M.



6C)cycloalkenyl, (3-6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl, (2-
6C)heterocycloalkyl(I-4C)alkyl or (6-1 OC)aryl, (6-10C)aryl(1-4C)alkyl, (1
is 9C)heteroaryl, (1-9C)heteroaryi(l-4C)alkyl, the (hetero)ar g r

W%ﬁ |%ﬁﬁjafl7§}2:§ubstituted with one or more substituents selecte¥ rggiﬂmsmszmz
hydroxy, amino, halogen, nitro, trifluoromethyl, cyan, (1-4C)alkyl,
(2-4C)alkenyl, (2-4C)alkynyl, (I- 4C)alkaxy, (I-4C)(di)al kylamino, and if R4
is phenyl in addition with (1- 4C)alkylthio, (1-4C)alkylsulfonyl,
R5-oxycarbonyl, R5-carbonyl or R5R 20 aminocarbonyl; Xis SO2, 01-12,
c (B8P is absent, wherein if X is CFI2, R4 may furthermore be
R5;0xy EQ&@[ BRCarhony IS | EBE[H Rl Hi {lr4C)alkyl,
(2-£C)a?€enyl, % -41%%7I§rnyl, ((SéE %?Zn c;%%glalgyl, 5 a(l',
(3-6C)cycloalkyl(I-4C)allcyl, (2-6C)heterocycloal yl, (2- 25

(6- 10C)aryl(1-4C)alkyl, (1-9C) paryl(1-4C)alkyl, the (hetero)aryl group
optionally substituted with eré orfmoge Substituents selected from
hydroxy, 5 amino, halogen, nitro, trifluoromethyl, cyano, (14C)alkyl,
(2-4C)alkenyl, (2- 4C)alkynyl, (I -4C)alkoxy, (I-4C)(di)alkylamino or R5, R6
in R5,R6-aminocarbonyl may be joined in a (2-6C)hetné1‘6’8§}él5alkyl rng;
avith the ropiaadhrttheligomppubi isintkreof, wherein
2-melhykExoiZsBeP W (3 rmaigRbenYli
=6 R . Lm0, V-5 hets 1, both
6,7,8-hexa1ﬁ droc?w the-?,-%ar% nltglle. 0 2. The com ogn(fa)cceoarrgﬁ% 0
claim | WREPBHD RN IBRYIE SIS Fa ISt BEE RS RHECERS SRR
substitugnisdsalestes #e8) Mmiahe-aing=halopeq, min o tatyaremmeityl,
cyano, (}-4C)al yl, gé% lken IL&%- Ci lkynvl T(I -4C)alkoxy,
(1-4C)(d%§? a%ﬁ%,‘” Sf%ﬂﬂ(%}lthl éi(l g%g;aiﬁy Sulfonyl, R5-oxycarbonyl,
HR5- carBon§ ereRBisRendentiddatbendi (2-4C)alkenyl, (2-4C)alkynyl, (1~
4C)alkoxy, (2-4Clelkenyloxy, (3-4Clalkynyloxy, balogen;
R'is {1-60)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, (3~
6C)eycloatkenyl, (3-6C)cycloalky(1-4C)alkyl, (2-6C)heterocycloaliyl, (2-
6Chheterocyeloalkyl{1-4C)alkyl or (6-10C)aryl, (6-10C)aryi{1-4Chalkyl, (1-
15 9C)heteroaryl, (1-9C)heteroaryl(1-4C)allyl, the (hetero)aryl group optionally
substituted with one or more substitwents selected from hydroxy, amino, halogen,
nitro, trifluoromethyl, cyano, (1-4Calkyl, (2-4C)alkenyl, (2-4C)alicynyl, (1-
4C)alkexy, (1-4C)(di)alkylaming, and if R s pheny! in addition with (1-
AC)alkylthio, (1-4C)alkylsulfonyl, R -oxycarbonyl, R -carbonyl or R*R®-
20 arninocarbomnyl;
X is 80, CH,, C(O) or X 15 absent, wherein if X is CHy, r* may furthermore be
Rsnoxycarbonyi or R>-carhonyl;
R®, R® is independently H, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (3-
6C)eycloalkyl, (3-6C)oycloalkyl(1-4Chalkeyl, (2-6C)heterocycloalkyl, (2-
25 6C)heterocycloalkyl( 1-40)alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-



15 3. The compound according to claim 2 wherein the substituent of
phenyl at R is R5,R6-aminocarbonyl, (I -4C)alkoxy and/or halogen. 4. The

compound according to claim 3 wherein Rs R6 in R5,R6-ami izi
W&-z %té?)eaﬂylamino. 5. The compound according to claim ?%%%%?ﬁ% B2

in R5,R6-aminocarbonyl is (1- 20 4C)alkoxycarbonyl(1-4C)alkyl and R6 is
H. 6. The compound according to claim®-wherein RS in
R5,R6-aminocarbonyl is (I- 9C)heteroaryl(lI-4C)alkyl , the (hetero)aryl

group optidiiakikgiabsticatdenyit -Gkl wdie Kihetilaeinecedioerd-faiaiky!,

hydroxy ;- am D@ o N g@!lﬁ%ﬂn (6~
(2-4C)a|&12%§?{?t24?4c alkynyl, (I %l)ya%ko%%i}f%@ ) dlig)gflLk Iaminoa(?;1 ©
(-4CyalRSEE a@m}e&ﬁ&aﬁkﬁaﬁwﬁ@-&@ Virfie CRBOELE
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compoun s 1-8 wherein R2, R3 IS halogen a C)alkoxy.

30 10. Cniemvd Getordimitd biami € RBYrIRE therapy. WO
2006/11¢938 RRT PRSI hray e jdihedipheTroanentioajcloalky] ting;
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hexahydidneimsinbeardadiontiiéban phamHseBtsPeuiEsle
] gurﬁig ?hri ?%%%3{%5&51@&&9&&%\5%& ofaRyeane’ of sheimnopsdineiudingted
phenyl-ﬁ%fﬁ?—ﬂﬁ ARETR SIRTRS ﬁi/sl)s%eﬁt%déT%W gg(%xﬁy%%%ilﬁ%}ﬁﬁ%qﬁ?m’
carbontttiffroromphzsraoeuficAlebobdBrablelsaiyo (stivatierihdrdof foplkoxy,
the manyfaetuis.ahdmedicanenlipiie raameptatdeptiity. sigerdess:, »°-
carbonyvl or R R®-aminocarbonyl.
15 3.  The compound according to claim 2 wherein the substituent of phenyl at R'is
R® R®-aminocarbonyl, (1-4C)alkoxy and/or halogen.
4.  The compound according to claim 3 wherein R°R¢m R’ ,Rﬁuaminocarbonyl is (1-
4C)(d)alkylamino.
5. The compound according to claim 3 wherein R* in R® Ré-aminocarbonyl is (1~
26 4C)alkoexyearbonyl{ 1 -4C)alkyl and R®is H.
6.  The compound according fo claim 3 wherem R in B° R%-aminocarbonyl is (3-
90 heteroaryl(1-4C)alkyl , the (hetero)aryl group optionally substituted with one
or more substituents selected from hydroxy, amino, halogen, nitro,
trifluoromethyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy,
25 (1-4C){di)alkylamino or (1-4Calkoxycarbonyl{1-4C)alkyl and ROis I
7.  The compound according fo claims 1-6 wherein X is CH,.
8. The compound according to claims 1-7 whetein R is (1-6Chalkyl, phenyl or (1-
SC)heteroaryl. :
9.  The compound of claims I-8 wherein R, ®? is halogen and/or {1-4C)alkoxy.

30 10. Compound according to claims 1-9 for use in therapy.
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A pharmaceutical composition comprising the compound of any one of claims 1-
9 including 2-methyi-5-oxo-7-phenyl-4-(3,4,5-trimethoxyphenyl)-1,4,5,6,7,8-
hexahydroquinoline-3-carbonitrile, and pharmaceutically suitable auxiharies.
Use of the compound of any one of claims 1-9 including 2-methyl-5-0x0-7-
phenyl-4-(3,4,5-trimethoxyphenyl)-1.4,5,6,7,8-hexahydroguinoline-3-
carbonitrile, or a pharmaceutically acceptable salt or solvate thereof for the

manufacture of a medicament for the reatiment of fertility divorders.



