Di hydropyridine derivatives The present invention
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activity on the FSH receptor. Gonadotropins serve
i mportant functions in a variety of bodily functions
i ncl udi ng netabolism tenperature regulation and the
reproductive process. Gonadotropins act on specific
gonadal cell types to initiate ovarian and testicul ar
differentiation an ' j hypophyseal
gonadot ropi n FSH (?‘%ﬁs’ﬁgﬁw’gﬁﬁﬂgﬁgﬁvﬁ%&mne) for
exanpl e plays a pivotal role in the stinmulation of
follicle devel opnment and maturati on whereas LH
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Currently, FSH is applied clinically, in conbination
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hyper.stimul ation for vitro fertilisation (FVF) and
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(|9p8<|:1ﬂd§ go‘dadal | d@ll. types Fi@rinitlatet ){)va?r&n8§n9?est1&9§8 dlﬁ‘&‘é{ﬂhtlon and

and Rosenvvaks Vitro Fert 0 Tr ansfer 1 3-13
1g¥gy1dogezesj (The igmpavs g’oﬁéﬂ rrmu@g hormone) for

| ndx@plel dldy% a piiftaloeRAH Ghe Qﬁﬁlﬂati:oﬁlb'ﬂf&h!&l@ |d€@e3@1§nefnrt 8Ra {nBRiration
anter| OrI&EI tuitary under the influence

g (teiniziag SPHEENSH MRS %Wéﬁh@@iﬁhaé@eﬁéw Gliry Endocrinol.
f rszmstvtmﬁhgﬁ@ NHrr A Btoh Nghd? ASLRAREY Rebantﬂ}sg ! ﬁgﬁ{zeRe%:Sﬁ 301-

acts on the ovaries pronoting devel opnent

rﬁﬁ12;1§75?)h @mtbs FRBrissnpliedeqjinically, riy combinatiorowithfLH, for ovarian
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i sol ated from human urine sources and are of |ow
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Mg%&l%’ Itr%lpo leasmg L}m%hn%nges azld oestrogens, and from the placenta during

pregnancy. In the female, FSH acts on the ovaries promoting development of follicles
20 and is the major hormone regulating secretion of oestrogens. In the male, FSH is
responsible for the integrity of the seminiferous tubules and acts on Sertoli cells to
support gametogenesis. Purified FSH is used clinically to treat 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 (Morse et al, Amer. J. Reproduct. Immunol. 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. Mol. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).



Al ternatively, they can be prepared as reconbi nant
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di hydr opyri di ne conpounds of fornmula | or
phar maceutically acceptable salts thereof, have FSH

20" %@pﬂrggenﬁ%%ﬁf%ni fescribes the preparation of low molecular weight hormone
mimetics that selectively activate 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:




activity:Formula I wherein RL is (l-6C)alkyl,
(2-6C)al kenyl, (2-6C)al kynyl, phenyl or
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(
10(I4Cé | koxycar bonyl (1 -4C) al kyl, (1-

(2-4C) al kenyl, (2-4C)al kynyl, (I-4C)al koxy, (2-

4C) al kenyl oxy, (3-4C)al kynyl oxy, halogen X is SO2, CH2
C(O or Xis abond R4 is (I:éC)aI kyl, (2-6C) al kenyl ,
(2-60) al kynyl, (3-6C)cycloal kyl, (3-6C)cycl oal kenyl,
(3-6C) cycl oal kyl (I -4C)al kyl, (2-6C) KetnardoEycl oal kyl ,
(2-,6C)het erocycl oal kyl (I - 4C)al kyl, (6-10C) aryl,

(G‘YW aryl (1-4C) al kyl, (1-9C) heteroaryl or

(IR'9heCRIgBIY6Chalkeh@) (-6Q)alkyhilXplienykdd (1-5BIhewayary]
furthernore be R5-oxycarbonyl or R5-carbonyl. IfR 4 is
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AC) (di)a]Ji yl am Bocar bonyl (I -4C) al kyl, (6-10C)aryl,
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( Gr RO Sy B Fh&RE A OmYddiltind ¢ aleketbstithehts for (6-10%a§y1 bgéoups as

9C) het ero_ar)é am_nocar bonyl (1 -4C) al kyl or R5, R6 ]
j ohendignedhingthe zefigitipnse cptiqnelx be sllhsgifted with ongge more substituents
C R HRISI A bpg to the present invention nodul ate
the FSH recepgg?}upuncti on
(1-4C)alkylthio, (1-4C)alkylsulfonyl, R’-oxycarbonyl, R’-carbonyl or R’RS-

aminocarbonyl.

R’>, R® independently is H, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl, (2-
6C)heterocycloalkyl(1-4C)alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-
4C)(di)alkylaminocarbonyl(1-4C)alkyl, (6-10C)aryl, (1-9C)heteroaryl, (6-10C)aryl(1-
4C)alkyl, (1-9C)heteroaryl(1-4C)alkyl, (6-10C)arylaminocarbonyl(1-4C)alkyl, (1-
9C)heteroarylaminocarbonyl(1-4C)alkyl or R°R® may be joined in a 2-
6C)heterocycloalkyl ring.

The compounds according to the present invention modulate the FSH receptor function
and can be used for the same clinical purposes 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 invention may be used for treating
infertility. Preferably the compounds of the present invention are used to activate the

FSH-receptor.



and can be used for the sane clinical purposes as
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properties and may be admi nistered differently. Thus,
the FSHreceptor agonists of the present invention may
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be used for treating infertiTi'ty. Preferably the
compounds of the present invention are used to

activate the FSH-receptor. The term (Il -4C)al kyl as used

in the definition neans a branched or unbranched al kyl
gridefermall-Hgatiyhascesed dn thetdsfisition eieays arbtanglied eetuntanched alkyl
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met hyl , ethyl, propyl, isopropyl, butyl, tert-butyl,
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(s 4G wBeing the st eferred, The term

(35 RSB RS Gl Bioo Bl FoBob Y i e and n-
gthexyp. (heh) AtkyR gfoupsedrd piefaaica) 8 4RI tREg8hdRBM |preferred.
2-butenyl, and n-pentenyl. The term (2-4C) al kenyl

mdhederm @r6Catkenylaneans hrigached of ukigtydhed faﬂééﬁYlhng'é;F Baving 2-6
rbon atons ropenyl an

2-4, ca| su as et henyl, n-

ZP%rB&le‘?itﬁn.s’ Spkay éé]i“?’i'?g g'bé‘@?}ﬁlb Pemgs a branched or
ugbranched, al kynyl group haying 2-6 carbon atoms, such
AT 51 GOl g bl B ytrancheg aliemyh eroip having 2-4
( 2arB) atbay,syth aEliivhyR B-padpéiyliehd 9RAyhavi ng 2-4 car bon
atons, such as ethynyl and propynyl.  The term

( Thé Grmy@HEDblkyhyl TRARS abrawBbdd} kiratbhey QucPa;\ai ABup3hing 2-6
Fon at ons,, being cycl opropyl, cycl oburyfl,

car
cYEP BN ISUdRF LTy RoRYI! anderDentymil
(3:60) cyel pal kenyl neans a cycl oal kenyl group havi ng
3-%%3 g‘%‘iﬂb@h@f‘ 1 rachah 28 llgpyl gisrp paving 2-4 yatbew etomsnsuch as
aaﬂp@yaﬂpﬂ@Fﬁﬁal. The term (3-6C)cycl oal kyl (I -4C) al kyl
means a cycl oal kyl al kyl group, the cycl oal kyl

The term (3-6C)cycloalkyl means a cycloalkyl group baving 3-6 carbon atoms, being

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

The term (3-6C)cycloalkenyl means a cycloalkenyl group having 3-6 carbon atoms,

such as cyclopropenyl, cyclopentenyl and cyclohexenyl.

The term (3-6C)cycloalkyl(1-4C)alkyl means a cycloalkylalkyl group, the cycloalkyl
group of which has 3-6 carbon atoms with the same meaning as previously defined and

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

The term (2-6C)heterocycloalkyl means a heterocycloalkyl group having 2-6 carbon
atoms, preferably 3-5 carbon atoms, and at least including one heteroatom selected
from N, O and/or S, which may be attached via a heteroatom if feasible, or a carbon
atom. Preferred heteroatoms are N or O. Most preferred are piperidinyl, morpholinyl,
pyrrolidinyl 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



group of which has 3-6 carbon atons with the sane

meani ng as previously defined and the al kyl group
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previously defined. The term (2-6C)heterocycl oal kyl

means a heterocycl oal kyl group having 2-6 carbon

atons, preferably 3-5 carbon  dtons, and at | east

i ncl udi ng one heteroatom sel ected fromN, O and/or S,
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preferred are pfperidinyl, norpholinyl, pyrrolidinyl
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noj eti es having the sanme neaning as previously

The term (1-9C)heteroaryl means a substituted or unsubstituted aromatic group having

15

1-9 carbon atoms, at least including one heteroatom selected from N, O and/or S, like
20 tetrazolyl, imidazolyl, thiadiazolyl, pyridinyl, (benzo)thienyl, (benzo)furyl,
(iso)quinolinyl, tetrahydro(iso)quinolinyl, coumarinyl, quinoxalinyl or indolyl. The
substituents on the (1-9C)heteroaryl 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 group may be attached via a carbon atom or a heteroatom, if feasible.

25  The term (1-5C)heteroaryl 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 heteroaryl groups are thienyl, furyl and pyridinyl. The substituents
on the (1-5C)heteroaryl group may be selected from the group of substituents listed for

30 the (6-10C)aryl group.



defined. The preferred aromatic hydrocarbon group is
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atons, at |east including one heteroatom sel ected from
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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
commensurate 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
function 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
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20 R’,R® aminocarbonyl is H.

In another aspect the invention concerns compounds wherein (6-10C)aryl, (6-
10C)aryl(1-4C)alkyl, (1-9C)heteroaryl or (1-9C)heteroaryl(1-4C)alkyl in R* are not
substituted.

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

Yet another aspect of the invention concerns compounds wherein all specific
definitions of the groups R' through R* and X as defined here above are combined in
the dibydropyridine compound of formula L.



conpounds wherein Rl is n-propyl or furyl. Another
aspect of the invention are conpounds according to

wo otk @23 wherein R2, R3 i s hal ogen and/ or PCT/EP2005/052042
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(1-4C)al koxy. In yet another aspect, the invention
concerns conpounds of fornula_I, wherein X is CH2.

Anot her aspect of the inventi Biis a conpound wherein

R4 is phenyl, optionally substituted with the

s rsluded, dioms thes innsntiororiedhé eompeunde Rimgthylérexo-T-phenyl-4-(3,4,5-

¢ . : ' p
e RBE L 3R SR B B R e R e or t o

g [ L] L th .
2B RAR bV IHEE, 50 hmed 9 sqpes i
i Chehbrigge Campb MictoUhedisty tHhd, RSmbiateand\ sioeq Soientific Exchange Inc,
(1 -é&grlnbo%ﬁand/ or hal ogen. In yet another aspect,

et -nventy relates to conpounds wherein R5, R6-in

R am nocarbonyl is (-4 di ) al kyl and ho,: . .
( l%p;%l%m?gyé% gqrgg%ylfeefjr_a&%?gfl&ﬁo_ p81'u}/(is orptlge invention are outlined
(beR®) heteroaryl (1 -4C)al kyl. I n yet another aspect, at

| east one of R5,R6-in R5,R6 am nocarbonyl is H 1In

aImae hgr-dihyzdi(s ?%&i)diﬂeeileﬁﬂmgﬁﬁ i gf&the @ﬁfﬁalﬁ' riﬁvce)ﬁﬁfﬁ;ew&smepamd starting
erein - aryl, - ar - yl,

(I -%W%a&ﬁ%ﬁ'd%m(q(ﬂg@@fﬂe%@%‘a&& |b€112-aﬁ5€§1&*e§ ¢f generakformula

aIg ah@8 -afitiltetdiérit BRIV, 3 Which R0k N RP, 1sPAOt arefas hRFiously defined,

I nvention_concerns conpounds wherein X= CH and in ]

wity & eell-dacuprmigd three sommgpent Hantzsghatype erclodcagrensationaeaction.

substituents as nmentioned in the definitions. Yet

anot her aspect of the invention concerns conpounds

wherein all specific definitions of the groups Rks

through R4 and X Bfs defined here above are combined in

t he di Bydropyri di’hg conmpound of fornul a I.ExcllégledO

fromthe i nventdoonly srghe co d
2- et - 5- 0%o- 7- @
tri gphenyl ) -

yl-4-%3 4 5. —
bonitrile.

4,5, 6, 18- hexahydr oqui nol i ng- 3} cag,

0" 'H
R1 N
H

Related Hantzsch-type cyclo-condensation reactions can be found in: Bioorg. Med.
Chem. Lett. 12 (2002) 1481-1484, J. Chem. Soc., Perkin Trans. 1 (2002) 1141-1156,
Synlett (2002) 89-92, Drug Dev. Res. 51 (2000) 233-243, J. Med. Chem. 42 (1999)
1422-1427, ibid. 5266 -5271, ibid. 41 (1998) 2643-2650, WO 9408966, Arzneim.-
Forsch./Drug Res. 45 (1995) 1054-1056, J. Med. Chem. 34 (1991) 2248-2260, ibid. 17
(1974) 956-65, Chem. Rev. 72 (1972), 1-42. The above mentioned reaction is typically
conducted at elevated temperature in a protic solvent like for example acetic acid,

(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 II with benzaldehydes of formula III in the presence
of a base such as, but not limited to, ammonium acetate and then reacting the

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



The disclainmer relates to CAS330674-72-1, avail able
fromcomercial sources |ike Chenbridge Corp,

wor@eoChesri stry Ltd, Ambinter, Asinex, ScientiPCTEP2005/052042
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Exchange Inc, and ChenDiv Inc. Suitable nethods for

the preparation of the conmpounds of the invention are
outlined below The 1, 4-dihydropyridi ne derivatives |

of the present invention can be prepared starting from
C}RZL Rk xRheard X dhaya etheofange rmaeaningf @s npdewiohdly defined, with 3-
benz aIdEhﬁgﬁ-F?f general formula H and
3-AHPHELPBESRI{viTe 1V, in which R, R2, R3, R4 and X

are as previously defined, by the well-docunented

t hree conponent Hant zsch-type cycl o-condensati on

reacti on. Rel ated Hantzsch- typa cycl o- condensati on R4
reactions can Re found in: Bi QQI‘g Med. Chem Lett. x12
(2002) J481-1484, J. Chem C, PeM Trans. 1 (2 2)
1141-11K6, Synl éft r§ 2002) 89- @n ug . Res. 5 O
(2000@243 MEd"Them, (1;‘@3 1422-1427,

i bi é1 ~ibid. 41 3-2650, WO
9408966, Arznek/E ForscL/D .
1054-1056, J. Ned Chem @4~(1d61) 2243 2260, i B3
(1974) 1956- 65, Ghem Rev. 72 (\M972), 1-¥2. The above "
mentioned reaction is typically conducted at el evated
tenperature in a protic solvent |ike for exanple
acedmpouddd of géﬂeﬁal)ib:ﬁmﬂmnalwheeélﬂanéi bondeindaRkbE 1) can be used to

m xt ur es ther Al ter ve ounds. of gener al
GRS PRI -t o LA U, P RSTO PR ¢ fdAton or O-
C Yol fomxmarsthe 3tad 88 €6ndationk, ol i@ whnlto WMokdskilled in the art.

benzal dehydes of fornmnula IEin the presence of a base

such as, jut not limted to, anmoni um acetateand then
reacting he internedi ate M

2- benzyl i"dene- cycl ohexane- |, 3-di one of general “¢ornul a

V, in rhj ch RR3R2, R3, R4 and X have the sare
as previd defined, with 3- ami nocrotonitri
Conmpoungls ~gt gener al fornula | -a wherein X =bofid and

=N

l-a: X =bond, R*=H I-b: X = CH,, R* = as previously defined
I-c: X = bond, R4 = as previously defined
I-d: X = G(O), R4 = as previously defined
l-e: X = SO,, R* = as previously defined

In a typical experiment, compounds I-a are reacted in a solvent, such as
dichloromethane,  N,N-dimethylformamide, dimethyl sulfoxide, ethanol,
tetrahydrofuran, dioxane, toluene, 1-methyl-pyrrolidin-2-one or pyridine with an alkyl
halide or acyl halide or acid anhydride or sulfonyl halide, or (hetero)aryl halide in the
presence of a base such as, but not limited to, ftriethylamine, NN-
diisopropylethylamine (DiPEA), potassium carbonate, cesium carbonate or sodium
hydride, optionally in the presence of a catalytic amount of potassium jodide or

tetrabutylammonium iodide, and/or a Cu- or Pd-catalyst, to give O-alkylated, O-



usi ng standard conditions, well known to those skilled

inthe art. I-a: X =bond, RA = HI-b: X =CH, R4 =
wa@goopnemedusly defined I-c: X = bond, R4 = as PCT/EP2005/052042

previously defined |-d: X = CXC» R4 = as previously

defined I-e: X = S2, R4 = 1q)reviously defined In a
typi cal experinent, conpounds a are reacted in a
sol vent, such as dichl oronet hane, , -dinenylfornmam de,

di(heten)arylaiad@warylated ot Rhswifonyleted derinptivestofifarmulal -bxhed-d, and
tquyﬁﬁﬁwuhﬂ thyI pyrrolidin-2-one or pyridine wth an

al kyl “hal'ide or acyl halide or acid anhydride or

sul fonyl halide, or (hetero)aryl halide in the

presence of a base such as, but not limted to,

tr [ (= | am pe

po(%ogﬁ Si u%nlépa?oglgylzﬁl\lglf \ilgeg%ﬁ%c at(g%zna eﬁo r=( S olgfﬁ&id derivative or
5 h)ﬁhfrtt?rd).aryl@pﬂld@n‘éﬂﬂvy, annmdqldaythaea}endleted’(e 2 Na1a) wpmﬁﬁcatlon ofa

%gﬁ%&og&nr%%icffse%te can g Ic%%eji gs%fi;v% ra?ﬁhnlil%sy 0 ﬁegggf structure R’ R6NH
Ooalalbphdt of gefiriledtermyaROHNBIhg Lcapyih@ieges such as d11sopropy1

aiaopa e O BT L Pt Rmtham e tgrdo e | EDCD, 0

\MEBeﬁﬁmmi@l:t -YDHR, NN NRietrambthylur @i h@ﬁiﬂu&ﬁ%h&s%h&té (TBTU) or O-
( 2teroé$r aC| derivative, obtained
2z d\’ NG ftetemslpiyrppigm ’éﬁ’FaE‘FOIQPhOSPhate (HATU)

C Qhd & SRead |aﬁﬂ1e><'=ﬂal§é’ {e. £DPEA) 2H SoRnCRBN %Wdifﬁ&ﬂ}lfommde or
antn s of general structure R5 R6NH or al cohol's

pmethsng ot gibiepbaygleyated dempesuns|te giye rceepgemds 9@ énmula I-g
a%mgphsopropyl carbodiimde (DO,
(3-di net hyl am nopr opyl ) - et hyl -carbodii m de (EDCl), -
(benzotriazol -1 -y*-iV r'-tetranethyl uroni um
hexaf Juor ophos hate (TBTU) or O
(7-azaben26hz1 ol-1-yl)- ,NN",i\r O A
-t et ramet hyl ¥r oni um hexaf | uor ophosphate (HATU) and a
tertiary af ne base (e.g. DiPEA) in a solyent such as

10

- di et S de or dichl oronet hane nt or
el evat ed perature to gi ve conpounds ormula I-g
and |-hQ > Q

1Y = X-Ph, A =NR5,R8
1Y = CH2 or X-Ph, A = OR5

I-f: Y= CH, or X-Ph
15 The substituted cyclohexane-1,3-diones of general formula II are commercially
available or can be prepared by literature procedures known in the art. Relevant
examples are found in: J. Med. 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 Chem. 570 (1950) 15-31.



[-f: Y=CH or XxPh I-g: Y =XPh, A=NR5,R6 I-h: Y
= CH2 or X-Ph, A = OR The substituted

waey@bobmane- |, 3-di ones of general fornula Il PCEEP2005/052042
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commercially available or can be prepared by

literature procedures known |n the art. Rel evant

exanples are found in: J. Med T chem 43 (2000)

4678- 4693, Tetrahedron 56 (2000) 4753-4758, J. Med.
Cliganzaldéhy(de0 0P )gefet A0 foddhda, 1T faisd. ar@ cofub®Bdipllyl @R4labR3dr, can be

CienareticeoiBle to M@t bt Chefo es Fekin d&ms. 2 (2000

15}139-.1Bmzlalcnheiny8as Oferg eO&@hmbn f D (1998 R419-4203| SyathaICdmmun. 20

co [ ilaple e ng to

" B 263280 Loy BatmoBulbr (TS LR iy honsoct B 20

(R@ 10199014, 2¥onsksh. GRm. 9BC (19 M 91ICOIIUDE 40101893). Org.
Commun. 20 (1990) 2659-2666, Chem

Pi%‘?ellﬁ %&%8)@9 (1986) 121-129, Indian J. Chem Sect.

B 20 (1981) 1010-1013, Monatsh. Chem 106 (1975)

1191-120% DE 1070162, J. O g. Chem 23 (1858) 120.

I'1l-a: X< bond, R4:HIII-b X = CH2, RdX= as
previ gysl y |ned [11-c = bond, R = p evipously
defi ng% %g X =0, R4 = as previ ous H|D‘3(r)1ed

I11-e 2, R4 = as previously defined
Al ter natl el y, conpounds pi-a wherein X = bohd and R4
= H can ®e Hised to synt hesi ze conpounds | HOb-#@ by

Oalr atio arylation, O-acylpa

O su %gnf a?'f“o% usi ng the same stlﬁé%{Qb(chgn@s?mw::gdgeg::d
descri bed above for conpounds |- ag.q: L1\ defined
t he present invention possess at lll-ea@tSsz ehpre\a:luslydeﬁned

carbon atons and may therefore be obtained as pure
enantioners, or as a m xture of enantionmers, or as a

M Altettitively, &n@ﬁiﬁdﬁmﬁerelﬂe( hoo8d AHAR‘CHHARALE gsed i@ synthesize
pure en kno in_the art,

ne wel |
P PR I e (kPR chPoan0 g aams Gadfmylation using
ORthé Seid stan@fidi ¥RdiBEHsES daRfibed above for compounds I-a.

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 obtaining the pure enantiomers are well known
in the art, e.g crystallization of salts which are obtained from optically active acids and
the racemic mixture, or chromatography using chiral columns. For separation of

diastereomers, 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
water, or form solvated species when concentrated in a solution with an appropriate
organic solvent. The compounds of this invention include the hydrates or solvates of

the compounds listed.



the racem c m xture, or chromatography using chiral

columms. For separation of diastereoners, straight
w@b@sa1me3 rever sed phase col ums nay be used. FG®EEP2005/052042

conpounds of the invention may form hydrates or

solvates. It is known to those of skill in the art

t hat charged conpounds form'h%Fat ed speci es when

| yophilized with water, or form sol vated speci es when

c dve ecleatiag edtivercompowids ttésting a4 10F M muspreswpiniaataetivitygemare than

sal¥en - C unds, of i s invention include the .
o AVE R e Bt TR PR Skt S R Helerher Aol oftefon might
S éeathd EOg valut iwhizhammspbeiade™ My prdfergblgi< 100 M, dvlefiuisoire preferably <

reft_:oul# in an activity of nore than 20% of the maxi nmal
ty when FSH is used as a reference. Another

act'l
criteri 1.ght t he [ECH0, val Lch st be < 10~-5

st sy S B §HR colCsepORgises i S ke dp e dapsndeaipon the
Thnfplinid 1sled Hok 2dinpM, lal colPERGIWAR ah Ba%, WEiSh isABds@hdaCHP M is
val ues_are dependent. _on the conpqund tested. For
ex8eAsTRIY considsief Gursadigate for dhug-setastion Fagfesably) this yalug dslower than
5 1471 B1. FRARNEY, &Y c&ﬁ;i'ib%hg &fifch Bas @NhERAtECS, Obutdk Udlective for the
selection. Preferably this value is lower than 10 7 M

I regeieh Bl M oV adbettpeandidpiegher EC50, but is

sel ective for the particular receptor, nmay be even a

10 h Ylethedscigndisteraiee regEptAL inding, detvellngné vidoapdof vivo assays to
bi ndi | , . . . .
0B e AL A3 O Kb B L0 SNBSS, e
weretepton dvaontagiedywith ribe corapqund e dd tesseseadobinding or stimulation or

¢ 'glﬁhﬁpf%h@ﬁﬁafregﬁ&ﬁgé’#{d%aé&?ée tested and bindi ng

or stinmulation or 1mhibition of ‘a functional response

[ : . . [ I

TR RS R EROS (OBt recpor on,
15 propé¢ferablyl the hireartwgneptory Beepessed i suitebdp hestsells. iSach a cell might be

i tabhl t | s, h I ight b [
et E RS R Eco Ry b ot P At "Gebis "B fo cons
Praed eff radrhialidneoriphl (Jia efale Mol . Enduenial, 5759-076,9001) Ji a et

al, Mol .Endocrin., 5:759-776, 1991). Methods to
C Misthodscd comstraotiecantindnSRSEDeapessingeelicilel atel wielbkifv@ in the art

m%ggmgrg&(%t IaT., tl\/}f(%ec%liatr Cloning: a Laboratory Manual, Cold Spring Harbor
20 Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor is attained

by expression of the DNA encoding the desired protein. Techniques for site directed
mutagenesis, ligation of additional sequences, PCR, and construction of suitable
expression systems are all, by now, well known in the art. Portions, or all, of the DNA
encoding the desired protein can be constructed synthetically using standard solid
25 phase techniques, preferably to include restriction sites for ease of ligation. Suitable
control elements for transcription and translation of the included coding sequence can
be provided to the DNA coding sequences. As is well known, expression systems are
now available which are compatible with a wide variety of hosts, including prokaryotic
hosts such as bacteria and eukaryotic hosts such as yeast, plant cells, insect cells,

30 mammalian cells, avian cells and the like.



(Sanmbrook et al., Mlecular Coning: a Laboratory
Manual , Cold Spring Harbor Laboratory Press, Cold
w®paoengrokkr bor, |atest edition). Expression of PEFERIND052042
is attai ned by expression of the DNA encoding the
desired protein. Techni ques ffg site directed
mut agenesi s, ligation of additional sequences, PCR
and construction of suitable expression systens are
al Gells [pypieesing thel ecdptrovane ithentdostagted withothe itest spmpourald fo, observe
ofy.. : [ f. ' . Pr i n_can be
cgﬁ%?&%E?é%ﬁgéﬁgﬂ%?W%gﬁ?ggﬁgﬁﬁgﬂg?gﬁgé?ﬁlsoIid phase
te j v I nc restriction sites
R e e L R e R
t ntaneesurgbinding afichnipoand| ati on of the included coding
sequence can be provided to the DNA codi ng sequences.
5 AdPor sneagirtmém @fubindingp reticictive sy ft@age@reempownddiniy Bblhed. As
whigch are co tible with a wde variety of hosts,
| EFTarn SIS RE Py e KHien B et o1 2 and
e Uk deyabitinativeodiosconipetiti@fbii@as hssay radyt begRHofmed. NSect
cells, manmalian cells, avian cells and the like.Cells

;examtroam hasay tﬂgeltveem@bb Dig faF I_mg !aaﬁpt@pﬁgoaﬁt i &ﬁrll;y&tu_hh's by @etermining
e Q oun 0O opbserve I naing, Oor Stilmulatlon or_ .

| TAPBIEEPB AT Greepior R asqypmiation AThug, figh jasgpthod involves
10 | *RpRbsich GFehd re0BA ANBS cAPRIrALE b Whdsh Sl PR &PSES the cell to the

receptor may be used to neasure binding of conpound.

FA7St FRERRHENERR 2BPuli i FAMP it then aucasured The level of eAbBhwill be
c Bl f .
GRRSHEH By MRYstiRRIMBE AfeADf IR 1&E @(?ﬁlgoug? W% ’E?;tflg receptor.

reconbi nant FSH can be used. In

CqARBdiliéd RNGiRicNHeAGraSaR ¥ e FRYANP 10RIS A" HE SxpofPLdNC Lells Tines
assay involves screening for FSH receptor agponl st
c Gﬁﬁ)ge weesl whichdn eddifion iy trensfeation (ithnreodptoresepding DNA are also
| i . t . .
s P S, SEHIAOAL ST S s, I Do o v
s wesperds tothedevebgf cAMP| Sushdemmxign génegmight be eAMPtioduditde or might
t st . MP i s then neasu . .
T Y T [T U B—
stelemehtst Imgerefdl emportdr gehe ekpretsicomyphuibd comesiledi Bydanygresponse

OETRE MR S e T

20 alkaline 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., Himmler, A. and Czernilofsky, A.P., (1995) Curr.Opin.Biotechnol.
6:574.

25 The present invention also relates to a pharmaceutical composition comprising a
dihydropyridine derivative or pharmaceutically acceptable salts thereof having the
general formula I in admixture with pharmaceutically acceptable auxiliaries and
optionally other therapeutic agents. The auxiliaries must be “acceptable” in the sense of
being compatible 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

W@ e@wont7oBNA encodi ng a reporter gene the expr eBCT/BP200$/052042
whi ch responds to the [evel of cAMP. Such reporter
genes m ght be cAMP induci ble or m ght be constructed
in such a way that they are-dénnhected to novel cAMP
responsi ve el enents. In general, reporter gene
e$pxeskplenyid-(he,5 samethotypbedyddl 59,6608 hexebpdmgenainesde nt
reacti.ng to changing |evels of cAMP. Suitable reporter
g &7 gmﬁ'ﬁ% e.g. Lacz, alkaline phosphatase, firefly
| uci ferase and green fluorescence protein. The
principles of such transactivation assays are wel |

K 0\{\nnp'(_)|%ii tsg(ralnagg\ée g%ng{ @%ﬁﬁ?ﬁ%ﬁ%ﬁ?& iir%; Isu?; igtr ,t %uv\?dutaneous,
5 CitfavExtiug, iBirgh@ehlan hasaf 1&cdl or Eorl pintismitionnaeithée ke, all in unit
al so rel ates to_aEFFh_ar maceut i cal conposition

c SRiRer rwgf‘afaa‘mw B9Yr i di ne derivative or

phar maceutj cal |, cceptabl e salts thereof having the,

0 8RB PRI adiniagion, the Acke Resient Y e SRS HES ey fircteie ipits, such
aGE BBleRD bfhsaldx ipb%éﬁ,%a@ﬂ@es?ﬂﬂﬁtﬁﬁ@,'s{ﬂpeﬁi&%[ and the like.

t herapeutic agents. e auxlliaries nust be

" ¥of pRbABaPadrhifistriteon £ PhardfacBficAIEobDORA6N bf Be WivehtidnBay be
ot her ingredients of thée conposition and not

10 g @resensed Bunitrdpse RemulitAqse SPRIANEMHCS- B JRicctigRdiquids in predetermined
PRHNRS St EEAIpICRANRASH ViaRNSd %gmﬁbs_? AnERAPLIsS Be stored in a freeze
2-met h 1 5- 0xo-7-phenyl -4- (3,4, 5-tri met hoxypl i e_nyl_3 -1,4
, Birigd flygplibizedh pendiipmasnvinag onlycthe pdditien pf aerile liquid carrier, e.g.
C‘%ﬁ?é?ﬁ;ﬁﬁcjr%‘ﬁsei nclude e.g. those suitable for oral,
subl'ifigual’, “subcut aneous, intravenous, intranuscular,

n :AC ON:..a i .
1398 PPy Pk SEUALITZLBASAS 3l 204, LSS} in e

15 adtanddrd trefetangey, Getmeroact-Ry et dlpgReiington: Fhe Stienqer ek Rrastice of
asydiscr Lt S . S .
SR S35, RS S EAE S RN o
p &hemtaeeaticabMianufhatring)) the activie egqih aragbe eutnpreated into solid dosage
conposi t.i on.of i nvention be presented i.n
AP s e B REesa TRG aoBS B SPklotfh py moans of

| ipherintiSeititally exdéedpeible tiqoids the active agent can be applied as a fluid

20 composition, e.g. as an injection preparation, in the form of a solution, suspension,

emulsion, or as a spray, e.g. a nasal spray.

For making solid 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 does 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, aqueous suspensions, isotonic saline solutions and sterile injectable
solutions may be used, containing pharmaceutically acceptable dispersing agents
30 and/or wetting agents, such as propylene glycol or butylene glycol.



amounts, for exanple in sealed vials and anpoul es, and
may al so be stored in a freeze dried (Iyophilized)

wa@omdittioanh requiring only the addition of sterPCEEP2005/052042
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liquid carrier, e.g. water, prior to use. Mxed wth
such pharmaceutically acceptable auxiliaries, e.g. as
described in the standard reflerence, Gennaro, A R et
si., Rem ngton: The Science and Practice of Pharnmacy
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o I(:%/%e COE‘?JIOUI’] QG %raﬁoﬂ"'r&ﬁnje@ foviet HokddRl tRin b6 mﬁ,thods of

can oe used. Suitable carriers wt

10 wradgptinistiagion m&a@raglem dependeheurion\absarptinn. Haweyss, a suitable dosage
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S 557 P50 GRS LR S LB e

i as tome @leset dregsembiltiplessutidoses sdminasidred atraporvpsiate Fimervals throughout
eral adm nikstration . O .

P L L LT RS P PR g w s

S adaily Immalﬁﬂbkob@ousﬂﬁ méapthhaicycla; gITp:d'ldUsmasuWélbaé thg regimen of

SR PB R BPOeat « Bt R BB, The

i nvention further includes a pharnaceutica
conposition as hereinbefore descri bed, in conbination

h p i n nater ui.t abl.e for_sa osition,
ot ﬁﬁ Ko EPg o ﬁm‘ﬁa ?chapﬂ?gelﬁ??{l%b%yf or the
us the co sition for e_as bef or.e .
4ok Stige Foosh B B v bR ot p A W ovAnyRlfe derivativ
adiBidpotid Bdvirpnthefgehéiel Asthel foﬁ @hicefhamithctur@rofaa medicament to be
used for the treatment of disorders responsive to FSH receptor mediated pathways,

preferably for the treatment of infertility.

The invention is illustrated by the following examples.

Examples

Example 1

4-(3-Bromo-4-ethoxy-5-methoxyphenyl)-2-methyl-5-oxo0-7-phenyl-1.4.5,6.7,8-

hexahydroquinoline-3-carbonitrile




phar maceuti cal conposition thereof, may vary with the
particul ar conpound, the route of adm nistration, and
wo b@sagm2and condition of the individual subj eRCT/EP2005/052042
whom t he nedi canent is to be admi nistered. In general
parenteral adm nistration reqlénres | ower dosages than
ot her methods of adm nistrafti whi ch are nore
de endent upon absorptlon Fbmever a suitabl e dosage
@5) 4 y 3-@iphenyT i e.5.6.7.8-

SEtha o%giﬁglﬁe- _cggo ﬁ{“ sented as onedoser as
stered at appr opr| at e

infervals th h e da

r 2}:i pI eﬁ% of Li%oﬁ)gé Ciolﬂe’f) MZ:tq’m ﬁfllest i ed gj,[ aB #’fnﬁfhé)xy"l'

dé)iyﬂlyoxylmnefﬂda:iyﬂe (62 ¢ head 3-arhimocretoaittilea(0. 22y ) B 2(T €. absolute

we men of admi nistration y )
5 creRron weeHEEnetr gy 5 Rahs Hecian ST s RRCcnfpigd and the tile
t fesm pOUTRONAASHt AR &l dFwhite §d1i@ BN Bikhi cORnmArd}Rat y (silica
.. A further aspect of the invention resides
i @ele h@wze

thyfl agetae (B 4v6PyRi9-A@- der i vati ve conpound
having the general fornmula | for the manufacture of a
nedeldatdhe 1%5'1%%@@@& FH3/46%e treat nent of disorders
responsi ve to FSH receptor nedi ated pat hways,
preferably for the treatnent of infertility. The

invention is illustrated by the foll ow ng exanpl es.
10 Ei%mpl eg@mg;@ﬁwv-S -methoxyphenyl)-2-methyl-5-oxo0-7-phenyl-1.4.5,6,7.8-

4m%€am$%ﬁ&ihf}nfeté b&‘B%Jéﬂe”Et hoxyphenyl ) - 2- met hyl - 5- oxo- 7
- pheny

T AR ﬁ%?%"%iﬁé}bﬁﬁ% P58 Radhor bfbade (e BEE RIS WA 2.6
_&agr,] Iﬁ@?(?hydﬂbﬁmd :@hljlrﬂargfno??rgmdldeg(lllkmg) a RiSume off NMP was
kL e &% n"gatefhwrag‘%ga‘ﬁfz’%: af‘@ﬁ%“eme‘ams Fag Pxigelpd with
15 31%&1?! REEE0! The toigdnk pkhse?wee tdhcefiraidd aks @leUtige %bﬁﬁ&ﬁid was

tiirred af 75 0C for 3 h, The reaction m xture
c® @%qfllagﬁref&ps ﬁ@upﬁ&h}tomarogaphy (s111ca gel, heptane/ethyl acetate (1/4 v/v),

Re=0.52).

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

20 Example 2

4-(3-Bromo-4-cyclohexylmethoxy-5-methoxyphenyl)-2-methyl-5-oxo0-7-phenyl-

1.4.5.6,7,8-hexahydroquinoline-3-carbonitrile
The title compound was obtained analogously to example 1b, starting from the product

of example 1a (15 mg) and bromomethylcyclohexane (12 pL).

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



conmpound was obtained as a off-white solid after flash
col umm chromat ography (silica gel, heptane/ethyl

waewsal®233/7, viv), Rf = 0.36). Yield: O0.95 gPCTVEPEﬁéB/052042

104ﬁ_@1MG.5mMoqﬁﬁoﬁnaﬁkmaﬁi1exprhenyI] 2- et hy
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[MH - = 463/ 465. b)
4-(3-BronD-4-ethoxy-5-nethoxyﬁhenylV2 met hyl - 5- oxo 7-p
henyl -1, 4,5, 6,7, 8- hexahydr dq { ol ine-3 -carbonitrile
A m xture of the product of step a (15 ngy), ethyl
i oBxadepl¢8. 4 nl), sodium hydride (2.6 ng, 60%in oil)
and tetrabutylannonlun1|od|de (1.2 ng) in 0.5 nL of

e i A etheyd-S ankd €

t hﬁ4151%§‘;§§ L&qh%réculﬂo?m@@-caremnm ted with et hyI acet at e.

Theé~organt C pnases were corice ‘rated and the title
c O'Ftwdu}ed:om@eumbv:m ohminaalfatne]rogéds‘éystb eﬁahplmlb starting from the product

s( PRy e il s0a 3500 G mern s (af Wl 261 [ W HT=
el Rt 4 O SRS DY S35

yl - 5- 0x0- 7- phenyl - 1A5. 6. 7. 8- hexahydr oqui nol i ne-3
-carbonitrile The title conmpound was obtai ned

ly to exanple Ib, starting fromthe product
gg@%%ﬁbge la (15 ng) and brononet hyl cycl ohexane (12

1/ 4,

L RE( eotane/ethyl acetate
e th :

-1 ethyl-5-0x0-7-

| - 5- oxo- 7- phenyl |,

4, B 1fixilrBoth¥ Mwaum@;{pw a SrE P oziéﬂl&blsecﬂ&%mteth&hﬁophene
conpound was_obt ai ned anal ogously to exanple

st(é13tH1r) gnd easim prabnetsddt medin bdmyldéioxane thmg)l ab$°C for 4 h.

( e ?%ﬁg?ﬁ%ﬁ] 3\2:% ?glt?cg{n? t%d £ﬁd)91e g lgkcﬁapcééd %n:ed after flash
[ Mom]mn:chm@t@@hyﬁxlhpqgg@, heptane/ethyl acetate (3/7, v/v), Re= 0.38).

Yield: 4.7 mg. MS-ESI: [M-H] = 593/595/597.

Example 5

[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-phenyl-1.4.5.6,7.8-hexahydroquinolin-4-v1)-6-

methoxyphenoxy]-acetic acid methyl ester

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. R¢ (heptane/ethyl acetate (1/4, v/v)) = 0.46. MS-ESI: [M-H] = 535/537.

Example 6

hexahydroquinolin-4-y1)-6-methoxyphenyl ester

The title compound was obtained analogously to example 4, starting from the product
of example 1a (15 mg) and 3-methoxy-benzoyl chloride (5.4 puL).



4-r 3- Brono- 4- ( 5- chl or ot hi ophen- 2- yhnet hoxy) - 5- net hoxyp
henyl 1- 2- nmet hyl - 5- oxo- 7-

w@b@ash7023 4. 5. 6, 7, 8- hexahydr oqui r xol i ne- 3- car bPEI/EP200&052042
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A m xture of the product of exanple I a (15 np),
2-chl oro-5-chl oronet hyl t hi ophene (4.3 nlL) and cesi um
carbonate (21 ng) in 1nL of ~di%xane was stirred at 80
OC for 4 h. The reaction m xture was concentrated and
t REeldi 1.4 engCRafhopiank/athd acdiste (Hédv/a)) =48 MSSBSE QU= 597/599.
chromat ography (silica gel, heptane/ethyl acetate
(3/7, viv), Rf =0.38). Yield: 4.7 ng. M5-ESI: [MH =
593/ 595/ 597. Exanple 5
[ ExBopd®7 4- ( 3- cyano- 2- net hyl - 5- oxo- 7- phenyl -1. 4.5, 6, 7.
8- hexahydr oqui noh n-4-yl)-6- nethoxyphenoxy]-acetic
adi[d-Breinovi-(3eshasbehhdoxty)-5 e tharpbenyi] -2vaetho b -ako-dcbhenyl-
anal o¢ Y itQ exanPIe 4, arting fromthe product of
aydiequipolme.d-carbonifile ot i ¢ aci d met hyl ester

( @ tii!lb cbm Mhﬁﬂ Wis &ta'ﬁ?edganaﬁéodsﬁefbte%ﬁﬁbﬂtm )éiartﬁig%(ﬂﬁ ¢he product
(1/ iﬂe_04 M5-ESI: [MH = 35/53 anple 6

3. 0% R T ag%?-@romomethylbenzomtnle (7.6 mg).

2- no- 4- (3- cyano- 2- ne phen

b rQ
e R Ry horgeis i gHeias o E Oy PRATE-RS: B Ve 578 580,
title conpound was obtai ned anal ogously to exanpl e 4,
starting fromthe product of exanple la (15 ng) and
3- net hoxa/-benzoyl chloride (5.4 nm).Yield: 7.4 ng. Rf
et hyl acetate (1/4 viv)) = 0.48. MS-ESI:
9. I

( ep

hbhexﬁ/l-q)@fr (A ‘Hg%ﬁﬁvc roquinoline- 3-carbomtnl
7. 8-hexah drqu|noI|ne carbonltrlle The

t .Tth @ﬂe SRBeHRY wso bies; analosausdy @geéa@p&?  Stagingnfre the product
Stopbidniifle immnsgj%nm ‘B%fﬁ&mé?!%ylﬁdiﬁ{fﬁieﬁ e ls. @m%}S rrg) and

3-brononet hyl behzonitrile Yield: Rf

(hqaaan%gtméi.%o%%a;yﬁa&w(w/vva .66 ﬁéaEs'ﬁi\Eﬂ] — 603/605.

Example 9

Phenylmethanesulfonic acid 2-bromo-4-(3-cyano-2-methyl-5-oxo-7-phenyl-

1.4,5,6,7,8-hexahydroquinolin-4-y1)-6-methoxyphenyl ester
A mixture of the product of example 1a (15 mg), phenylmethanesulfonyl chloride (9.2

mg) and triethylamine (9.4 pL) in 1 mL of dichloromethane was stirred at room
temperature for 2 h. The reaction mixture was concentrated and the title compound was
obtained after flash column chromatography (silica gel, heptane/ethyl acetate (1/4, v/v),
Ry=0.41).

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



Exanpl e 8
4-[ 3- Brono- 5- met hoxy- 4- ( napht hal en- 2- ym et hoxy) - phenyl

WO 2@e6fretoRy/ | - 5- 0x0- 7- PCT/EP2005/052042
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phenyl -1.4.5. 6. 7. 8- hexahydroqui nol i ne-3-carbonitrile
The title conpound was obtai ned anal ogously to exanpl e
4, starting fromthe product 18f- exanple la (15 ng) and
2 br ononet hyl napht hal ene (8.6 ng). Yield: 11 ng. Rf
h@neﬂpthyl acetate (1/4, v/v)) = 0.60. MsS-ESI:
[Mwﬂ 603/ 605. Exanple 9 Phenylnethanesulfonic acid

DHOE exanple la (15 nm),
p FI%@ ﬁkl%BﬁﬁW%ﬁsW&méﬂrﬂn%g&ﬁly(ﬁ eXafiPle B RErting from the product

triethylamne (9 nmL) nL of di chl or onet hane was
stof erampleata (1§ é@ﬁ)@é@rﬁ%‘?@?’@res‘ﬂ@}nﬂzcm\m@r@sﬁ’@ct i on

m xture was concentrated and the title conmpound
o Biiei s edhertanaisFhyi el EhvameT B4 ARy M & 61 /613,
gel, heptane/ethyl acetate (1/4, v/iv), Rf = 0.41).

Yield: 15 ng. MS-ESI: [MtH + = 619/ 621 .Exanple 10

Thi ophene- 2-sul foni c acid

2 -Byampleolly- (3- cyano- 2- et hyl - 5- oxo- 7- phenyl -1. 4, 5, 6, 7,

8- hexahydrOCU|noI|n 4- yI) 6- nethoxyohenyl ester The

ti 3 b 3ypet Mpel : 2 ety ; $5.6.7

10 f’%@ﬂh’x&%qﬁ&&%é?@arﬂ&ﬁt Of exanpl e Ia (15 ng) and
|

hrophenée-2-surfonyl chioride (8.8 ng). Yield: 20 ny.
Rf (heptane/ethyl acetate (1/4, v/v)) = 0.30. Ms-ESI:
[MHT = 611/613 Exanple 11 4

3.23 3 Brdibrannn =4 Reth anzytoxsy-benzaldehvdaeny| | - 7- et hyl -

et hyl - 5- oxo-1 A5, 6. 7 8 hexah dro ui nol i ne-3

- o&ar mawtire r pf e3, é—)dlbromo-4-hydro enzaldehyde (0.28 g), 1-bromomethyl-3-

3. éatﬁ*&@ﬁ&%’ne“(d% ﬁﬁ,%&ﬁ&zé’érmk'@%@' egﬁl'ﬁ()%simn iodide (42

mg) in 10 mL absolute ethanol was stirred at 80 °C for 2 days. The reaction mixture

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

column chromatography (silica gel, heptane/ethyl acetate (3/7, v/v)), Rg=0.51).

Yield: 0.24 g. MS-ESI: [M-H] = 463/465. "H NMR (CDCl): 5 = 9.88 (s, 1H), 8.06 (s,
1H), 7.34 (t, 1H), 7.18 (bs, 1H), 7.15 (d, 1H), 6.93 (dd, 1H), 5.10 (s, 2H), 3.85 (s, 3H).

b) 4-[3.5-Dibromo-4-(3-methoxybenzyloxy)-phenyl]-7-ethyl-2-methyl-5-oxo-

1,4,5.6,7.8-hexahydroquinoline-3-carbonitrile
The title compound was obtained analogously to example la, starting from 5-

ethylcyclohexane-1,3-dione (8.5 mg) and the product of step a (24 mg).

Yield: 26 mg. Re (heptane/ethyl acetate (3/7, v/v)) = 0.40. MS-ESL: [M+H]"=
585/587/589.



A m xture of 335-di brono-4-hydroxybenzal dehyde (0. 28
g), |-brononethyl-3- nethoxybenzene (0.15 nlL),

w@oitad sioesn car bonate (0.29 g) and potassi um i OPCTEPL04R2052042
nyg) in 10 nL absolute ethanol was stirred at 80 OC for
2 days. The reaction m xture was concentrated and the
title conpound was obtained-a40a off-white solid after
flash col um chronmat ography (silica gel, heptane/ethyl
adGiamiple (B/ 7, v/v)), Rf = 0.51). Yield: 0.24 9.
MS-ESI: [MH = 463/465. 1H NMR (CDC 3) : d 9.88 (s,
| H)-{3-Brdito-§-% thokH)l 2 73-Siﬁroﬁ)henvl)l-ﬁ okoethok ] - ﬁ@ﬁvl(} 421=h3c~:tl1_1|)71r5. gy)(o -7-

, 3.85 (s, 3

-nethyl 5- oxo-
1 4.5.6.7. 8- hexahydrqu|noI|ne 3-carbonitrile The
le c

5st rtlngggi . IS ‘ :
an@xa_ﬁjggggmduﬁm-@érbsm@nea (24 m;J) Yield: 26 my. R
(hept ane/ et hyl acetate (3/7, v/iv)) = 0.40. Ms-ESI:

[ Mﬂg]hél'é com%%ﬁfdﬁﬁayo@&%e%ﬂﬁk&sﬁ&o example 1a, starting from 3-bromo-5-
I OND- et h

XMT%IFYWHW%@GIBS@S&Q ho®Y] - phenyl } - 2- net hyI 5- oxo 7

pheng 1A5. 6. 7. 8- hexahydr oqui nol i ne- 3- car boni t i
)Yleld 15 g- R¢ (heptane/ethyl acetate (4/6, v/v)) = 0.18. MS-ESI: [M~+H]" 479/481
4- ( 3- Brono- 5- et hoxy- 4- hydr oxyphenyl ) - 2- net hyl - 5- oxo- 7-
O phenyl -1.4.5.6.7.8- hexahydroqui nol i ne-3-carbonitrile
T ti Ie (of0) nd was obt ai hed analqgousl to exaqg
% qollxm . et oxyA-)-(nitraphenyl)-2-oxoethoxy]-phenyl} -2-methyl-5-oxo-

Ol.ul T U™y T

etﬁ@h&ﬁvﬂr,hxﬁfmﬂ&ﬁﬁﬁb&iﬁﬁdﬂﬁ@%-éa@oo]aftnﬁ)- Yield: 0.15 g.
(hept ane/ ethyl acetate (4/6, v/v)) 0.18. MS-ESI:

[ Wﬂé]ﬁﬂetoﬂaﬁgﬁlﬂﬁ&as dbrained analogously to example 4, sta:mng from the product
4 3- Bronp- 5- et hoxy- 4-[ 2- (3-'ni trophenyl ) - 2- oxoet hoxy] -

iEp B @5 Wg} WZ_ 15'0@5@01_ -(3-nitrophenyl)- ethanone (8.4 mg).
hen¥ 6, 7 8- hexahydr oqui nol i ne- 3-carboni trile
15 Th eidi 14 @gc%ﬁfb ening/ et acstiad 1t /vaha P S MSHESTE BBk mista/644.
4, starting fromthe product of step a (15 ng) and
2- brono-1-(3-nitrophenyl)-ethanone (8.4 ny).

Example 13

3-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-phenyl-1.4.5.6,7.8-hexahydroquinolin-4-vy1)-
6-methoxyphenoxymethyl]-N-thiophen-2-ylmethylbenzamide

20

a) 3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-phenyl-1.4,5.6,7.8-hexahydroquinolin-4-

yD-6-methoxyphenoxymethyl]-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 methyl ester (0.18 g).

25 Yield: 0.35 g. R¢ (heptane/ethyl acetate (3/7, v/v)) = 0.34. MS-ESI: [M+H]" =613/615.



Yield: 14 ng. Rf (heptane/ethyl acetate (1/4, v/iv)) =
0.58. MS-ESI: [MH + = 642/644. Exanple 13

W@ 2G08A Broesrn- 4- ( 3- cyano- 2- et hyl - 5- oxo- 7- pheny| PCBEPBI0F052042

5
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8- hexahydr oqui nol i n-4-yl) -
6- met hoxyphenoxynet hyl ] - N-thlthen 2-yl met hyl benzam de

a)

3-r2-Brono- 4- (3- cyano- 2- et hyl - 5- oxo- 7- phenyl -1 A5, 6, 7,

8-t)e 3-dPrBioracr4i- (3 alyanirZmethyl-5-0xo-7-phenyl-1.4.5,6,7,8-hexahydroquinolin-4-

| ). 6- et h h hyl 1- benzoi id nethyl est

y@&@@iﬁ%@%@éﬁ@%@%&ﬁﬁgzgﬁ ogously 10 exanpl e
tar.t t l e, | 0,3

& SR R oA B 355 o e A b o . 3 e e

Yi @3 vviamib ehl, 5ff2 NMNRITIRREH R4S 2A8&L Therdadioh mdhifd Wasstirred

0. 34 M- ESI: [ M+H] + =613/ 615. b)

3-1op Spiaysgt 20 tepasiause Jhe Hgpctisn grixture 3rs Mypured. intes water and

7 . 1diEXPIHA ROMUITOP N Watér to pH 2 and was extracted several times with ethyl
yl) - 6- met hoxyphenoxymet hyl] - benzoic acid A solution o

t Hesetgicodbie orgghicsphages avgre washey) wiflh svattr 8é setatptadrbrix®, diied over
f Iﬂﬁlgm nm. of 2 MNaOH in

\a/algég?'exwaa%?é ﬁ%ﬁﬁﬁé@gg\\é{t@%n taure \a/as stirred for

5 @I@ﬁsogg rﬁf&“ﬁﬁﬁ@ '{he reacti on m xture was

poured Tnfo water a aC| |ed wth 2 MHO in water
1t 0 PH 2 and was extracted several times with ethyl
acet ate. The or gani c phases were washed with water and

S aé) UB ? 35 '4r@-*cvgr{0' »2 Qﬂl\('fs 0% 7= q £58 nolin-4-
gi ve conpound. " Yie Aﬂ%—?—
= \FmQﬁmaﬂbxvphenoxvmethvﬂ-N-thmphen-Z Vlmethvlbenzam1de

3-[ 2- Br ono- 4- (3-cyano- 2- net hyl - 5- oxo- 7- phenyl - 1. 4. 5. 6.

7, B hsglgii;ymﬁﬂgmpmqut pf gtep b (20 mg) in 2 mL of dichloromethane were added

R A KPR TS L2t B T 72 g fcton

2 mixtudé wasC tsimedarfbi 3amhe anefoemadeimratﬁﬁial Thé. £2atihn, mixture was

fonssiriiell sha MLl dompaBnL P phstiiacios Tigth églumiy sppratography

t qeaNied adl Mieptand/BldyT Rettd (04, WhX RYE®,783s concentrated and
the title conmpound was obtained after flash col um

chYﬁmaupgfgapjsyEglsﬂM+Hp‘ =Og8l4/608ept ane/ et hyl acetate
(14, viv), R =

Example 14

3-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-phenyl-1.4.5.6,7.8-hexahydroguinolin-4-v1)-

6-methoxyphenoxymethyl]-benzoic acid 2-morpholin-4-ylethy] 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-ylethanol (4.8 uL) and the
reaction mixture was stirred for 3 h at room temperature. The reaction mixture was
concentrated and the title compound was obtained after flash column chromatography
(silica gel, heptane/ethyl acetate (1/4, v/v), Ry= 0.48).

Yield: 11 mg. MS-ESI: [M+H]" = 694/696.



Yield: 11 ng. MS-ESI: [MtH + = 694/ 696. Exanple 14
3-[ 2- Brono- 4-f 3- cvano- 2- net hyl - 5- oxo- 7- phenyl -1 , 4, 5, 6,
wQ@ 2@6hemwahydr oqui nol i n-4-yl) - PCT/EP2005/052042
6- met hoxyphenoxynet hyl 1- benzoi ¢ acid
2-nor pholin-4-ylethyl ester Tg, a solution of the
product of exanple 13b (20 ﬁg%)zl'n 2 nL of
di chl or onet hane were added TBTU (12 ng), D PEA (7 nl)
arxkampleiphol i n-4-yl et hanol (4.8 nmL) and the reaction
m xture was stlrred for_3 h at roomtenperature The

r éacd-PHy gthorye-4yA<{pipenidinat «carbery hbenzylhxy]tiheny } -2-methyl-5-
COBOLRLWES, ,9,%2, -pednt &fméﬂn@%hca&%m
chromat ograpny (SiiTca gef, neptane/ethyl acetate

(1/4, viv), RR=0.48). Yield: 1 1 ng. M5-ESI: [MH + =
694/ 696 Exarrpl e 15

54 aD .(D G-k dorfodmyIBhenor s ) :
ox vl1- phenyl} 2- nethyl-5- 0X0- 7- phenyl-
1 MBﬁn&mtlsflhwxcah)adldoqnthmb kestere (BT g), IS1GQsr (ll @ Q)and a catalytic

8- X 0 | phenox thyI Zoi c
agrg) np Be IGP %’ B o?%‘%ét E}tyl e ngge % ﬁé’f‘ﬂ?‘?% cthoxy-4-
eshydroxﬂﬁ)aniéld@l)yde {().’@Xﬂ: 10 g). DivH aﬁd e}&trahmbn Gnignedihs ffrred at
Lon

W, dded |
o ot BECR sBRGGHor £ Gttt o A B Addedaniihe eapipnyixture
10 rrhvdal\&uaadd tvdam étEﬁCdcbﬁfb Mih¥ Lot Bid\PBassd wefeClaghed mth()@ater and

8’ ‘gﬁ fon . of 3%citric acid in water
adiee d°¥<ﬁ SnGEigiedd h e gormpopa ats gpiied after flash
etddMmnbRdnid @grapﬂygsmé i epROSSEP! ABER (Va; eﬂR\@A:b%)rhe

wat er and brine ri ed over MgSO and concentTat ed

t ivik@: poswgdmdm(@n@; apnekakl gl $beah, £ 4m (bd; 1H), 7.77

chromat o hy (si I|ca el hept ane/ et hyl” ‘&ceta
(11/1434765 1 147 (3, bH), 73{2@1 &), ﬁZiEKSQ2H)1HNIY/Féq,(ZEDCB3)1 (s, 3H),
(s, IH, 8.20 (bs, IH, 8.02 (bd, IH, 7.77
" Jilg(w%? 65 (d, IH), 7.47 (t, 1H. 7.39 (d, 1H), 5. 21
(s 2H), 4.17 (q, 2H), 3.94 (s, 3H3 1.51 (t, 3H). b)
3- [ 2- Brono- 4- ( 3- cyano- 2- menyl - 5- oxo- 7- phenyl - |
- ) 632 B A Ay R0 B RORDE Sox0-7-phenyl-1.4.5,6,7.8-hexahydroquinolin-4-

yD)-6-ethoxyphenoxymethyl]-benzoic acid methyl ester

ctiid-dolenzy |

The title compound was obtained analogously to example 1a, starting from the product
20 of step a (0.26 g).

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

c) 3-[2

henyl-1.4.5.6.7,8-hexahydroquinolin-4-
yl)-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: 0.27 g. MS-ESI: [M-+H]" = 599/601.



yl ) - 6- et hoxyphenoxynet hyl] -benzoic acid nethyl ester

The title conpound was obtai ned anal ogously to exanpl e
wo 200681@e3 i ng fromthe product ofstep a (0.26 BYT/EP2005/052042

Yield: 0.27 g. Rf (heptane/ethyl acetate (3/7, v/iv)) =

0.34. M5-ESI: [MH + = 613/9% C)

3- f 2- Br onp- 4- ( 3- cyano- 2- net hyl-5- oxo- 7-
rhenyI-I 4 5, 6 7 8 hexahydrooU|noI|n 4-

‘ ‘ 0. ' :

OT%@ ugF som mpgﬁdt\ﬁ%s)l\(@)@ neId n?l%? Bl]'tgl Xam Ple 13c, starting the product of
t brp |20 gpand sperling (BBuY). } - 2- met hyl - o
oxo-7-pheny|-IA5.,6.7.8-hexahydroqunn|ne-3-carbon|tr|

5 eyiée: 15 %&&W@kmymtat&ﬂlﬁi, nAY) =025 AgBESI)M-H] " = 680/682.
exanple 1 starting the product of step ¢ (20 np)
andpi perdine (3.9 nL). Yield: 15 ng. Rf (heptane/ethyl
acetate (1/4, W)) = 0.25. Ms-ESI: [MtH + = 680/ 682.

i d ycine,
N- 3-[ 2- br onp- 4- ( 3- cyano- 2- net hyl - 5- oxo- 7- phenyl - 1. 4. 5.
6 Glydine, N-3-[2-bromo-4-(3-cyano-2-methyl-5-0xo-7-phenyl-1.4.5,6,7.8-

hexahydrqu|PoI|

ahydroguinolinrd-yl)-6-¢

t Qﬁégg?nzoyl

10 a%le OGRU SbiH, &ﬁde@&@s‘rﬂi)ﬁmécﬁ%nalsgcﬁﬁly' fbgei:mﬂe tibe, amdgl Cftom the
exanpl e 1 % and, gl yci ne netQé! %

hmd@gtmf@p(@agle(l c @O@g) anq/gg(p@e mygthyl ﬁﬂer droc onde (4.9 mg).
hept / et hyl t at 3/7 16. Ms- ES
(e o o obaneindchorie T, % 220185065kt ey -
3-ggd/cRE OND- 4- ( 3- cvano- 7- et hyl - 2- net hyl - 5-ox0-1.4,5,6,7
, 8- hexahydr oqui nohn-4-yl)- 6-et hoxyphenoxynet hyl ]
-benzoic acid nethyl ester The title conpound was
obt ai ned anal ogously to exanple la, starting from 5-

15 Example 17

3-[2-Bromo-4-(3-cyano-7-ethyl-2-methyl-5-0x0-1.4.5,6,7,8-hexahydroguinolin-4-yl)-

6-ethoxyphenoxymethyl]-benzoic acid methyl ester

The title compound was obtained analogously to example la, starting from 5-
ethylcyclohexane-1,3-dione (0.25 g) and the product of 15a (0.64 g).

20 Yield: 0.45 g. R; (heptane/ethyl acetate (1/4, v/v)) = 0.25. MS-ESI: [M-+H]" = 579/581.

Example 18
3-[2-Bromo-4-(3-cyano-7-ethyl-2-methyl-5-0x0-1.4.5,6,7.8-hexahydro-quinolin-4-yl)-

. 6-ethoxyphenoxymethyl]-benzoic acid

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

Yield: 0.38 g. R (heptane/ethyl acetate (1/4, v/v)) = 0.17. MS-ESI: [M-+H]" = 563/565.



et hyl cycl ohexane-1, 3-dione (0.25 g) and the product of
15a (0.64 g). Yield: 0.45 g. Rf (heptane/ethyl acetate

W@ 2004/11%023 ) 0.25. MS-ESI: [MrH + = 579/581 . EREPP®OY@52042

15

20

25

3-[2-Brono- 4- (3-cyano- 7- et hyl - 2-net hyl -5-0x0-1.4.5.6,7
, 8- hexahydr o- qui noh n-4-ylV g-ethoxyphenoxynethyl]
-benzoic acid The title conp iid was obt ai ned

anal ogously to exanple 13b, starting fromthe product
oExampled®e 17 (0.43 g). Yield: 0.38 g. Rf
(heptane/ethyl acetate (1/4 W)) = 0.17. M5-ESI:

{3/cH4 mellyl-5-oxo- 1,4.5,6.7,8-hexahvdroqumolm— -yI)-
thyl -5-0x0-1.4.5.6,7
oxyphenoxynet hyl ] - N
e rl‘balmumyibxb eftha pmﬂlact'laf eaampib usg |(Q)315 gf int1Genlp o digblorapfethane were

AR epeiryine e T P (04 BEA G R TGS and e

%Ebhdnomﬁane ):vaﬁl Bietrddne 35 €@ Gbd PR ATholitidreof896 cittic adié th wter was
35 0Cfor 3 h. A.solution of 3%.citric.acid,

t
V\/aédeéc%‘édh%ﬁatalnﬁ@ TR Hat SHTOEicd SV BISTIaS, With (4! acetate. The
SgMRhRlp hﬁdeﬁ%re\%ésﬁe@ﬁﬁﬂ lvaRE Sl Pbrhhe, (Hb@ REGRIREO, @ﬁlﬂﬁﬁéemrated

were washed with water and brine, dried over

MySO
¢ Bhe ditler eanenpundyeast phipiged afipo AR FRINMB HIMEPHRIGSAPe ﬁsﬂwa gel,
gﬁg] 1 §¥4Y Silica gel, heptane/ethyl
ac atgﬂ%Q?aﬁﬁg Qﬂ&%ﬁgkﬁp é& Yield: 0.28 g. Ms-ESI:
Wféa-'?ﬂzlg* M@%@i% Exgy §220
S-féﬁBfoﬁ% 4- (3- cya%g 7- ethyI 2- et hyl - 5-oxo-1,4,5,6,7
, 8- hexahydr oqui noht i-4-yl)-
-ethoxyphenoxynethylj-N—cyclohexylbenzanide The title
? fihgras prepared anal ogously to exanple 13c,
start ng fron1the product of exanple 18 (20 ny) and
C)écl—b ) 01113 |4af|§]-(ﬂl§n(( 4—-eﬁ1vﬂb~)meﬂ}01-%|-(9(o 174 9 6%-]1&3]1&(&&)&111@118 4-VD"

gel, heptane/ éthyl acCetate (174, v/ v)) =
[ ﬁdmoxvnhenoxvmethvﬂ—N—cvclohexvlbenzamlde

The title compound was prepared analogously to example 13c, starting from the
product of example 18 (20 mg) and cyclohexylamine (4.9 uL).

Yield: 7.9 mg. R (silica gel, heptane/ethyl acetate (1/4, v/v)) = 0.43. MS-ESI: [M+H]
= 646/648.

Example 21

3-[2-Bromo-4-(3-cyano-7-ethyl-2-methyl-5-0xo0-1.4,5.6.7,8-hexahydroguinolin-4-yl)-

6-ethoxyphenoxymethyl]-N-(2-morpholin-4-yl-ethyl)-benzamide

The title compound was prepared analogously to example 13c, starting from the
product of example 18 (20 mg) and 4-(2-aminoethyl)-morpholine (5.5 uL).

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



= 646/ 648. Exanple 21
3-[2-Brono-4-(3-cyano-7-et hyl -2-net hyl -5-o0xo0-1,4.5.6.7
WO 3soaxmby dr oqui nol i n-4-yl) - PCT/EP2005/052042

6- et hoxyphenoxynet hyl ] -N-(2-no f
hol i n-4-yl -et hyl)-benzam de The title conpound was
prepared anal ogously to exanpl'e 13c, starting fromthe
product of exanple 18 (20 ng) and
4 Bxampl¢ Poet hyl ) - norpholine (5.5 mL). Yield: 15 ng. Rf
(d|chloronethane/nethanol (95/5 v/v?) 0.22. Ms-ESI:

L 3tiedo-54 > onzyloxy)-phenyl]-2-methyl-5-oxo- 7-phenyl-

4] B s 04on SRS llﬂe-é?éafﬂﬁhﬁ%ybenzw oxy) - pheny! ] - 2- m

et hyT- 5> 0x0- /- pheny

1.4.5.6.7.8- hexahydrqu|noI|ne 3-carbonitrile a)

3- 1 0do- 5- nethoxy 4-( 3- nethoxybenzyloxy) benzal dehyde
o1 A etk ay)-benadldehyds| y t o exanpl e

15a, startlné_fron14:
hﬁ&lﬁo&@e Sompeolmd5was: ohtaingt) eana g desly de eé{@mﬁte tfa, ategtting from 4-

en Y| e
gﬁ%q?'ﬁ%ﬁané‘? é??%‘%f’%?é&gﬁé (j})gQ v/%))) ind! §lBtopfnehy-3-
Nmm(ﬁ:nsmmne(ommg 83 (s, IH), 7.86 (d, IH), 7.43 (d,

IH 5 7.29 (t, IH), 7.16 (bs, IH, 7.09 (d, IH, 6.88
( ddeld! 656 gSRAthepiane/dhl ac@atd $4/65v/vEH) 0.4R. "BUNIR, ((3)«):13) B)= 9.83

10 eihoFDel 86 T2 TEDNEAY idh 11 758 G010 TN b o, 265 1o 6.8 e,

4,191)65.74 &; bEx 3lvsqs, cuy) mg)dqng{)? carbonitrile The title

conpound was prepared anal ogously to exanple Ia,

starting fromthe product of step a (24 ng). Yield: 17

ng. Rf (heptane/ethyl acetate (1/4, v/v)) = 0.59.
ES}-13-id¥b - methioB34-(3-EtioRY n2doxy)-phenyl] —2-methvl—5-0xo-7-phenv1—

4-[ 3-Brono-4-(2-chl or o- 3- net hoxybenzyl ox - et hoxyphe
45,87 SohasarcBacmgines3-catbonitsle Y V) yP

15 The title compound was prepared analogously to example 1a, starting from the product
of step a (24 mg).

Yield: 17 mg. R (heptane/ethyl acetate (1/4, v/v)) = 0.59. MS-ESI: [M-H] = 631.

Example 23

20  4-[3-Bromo-4-(2-chloro-3-methoxybenzyloxy)-3-ethoxyphenyli]-2-methyl-5-0x0-7-

propyl-1.4.5.6.7.8-hexahydrogquinoline-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-methoxybenzaldehyde

At —40 °C n-butyl lithium (6.25 mL,h 1.6 M in hexane) was added to a solution of
N,N,N’-trimethylethylenediamine (1.27 mL) in 10 mL tetrahydrofuran. After 15 min.

the reaction mixture was cooled to -70 °C and a solution of 3-methoxybenzaldehyde



propyl - 1,4,5,6,7.8-hexahydroqui noline-3-carbonitrile

The starting material was obtai ned according to the
woredohotrodescri bed by McCarthy et al. (J. Og. EIEFEBR2005/052042

1986 (29) 1586): a) 2-Chl oro- 3-net hoxybenzal dehyde At

-40 OC n-buryl lithium(6.25 44, 1.6 Min hexane) was

added to a solution of ,i\ '"-trinethylenyl enedi am ne

(1.27 mb). in 10 nL tetrahydrofuran, After 15 mn. the

r At myn Pk of tefighydrefgraa qvas gddern Theregefipnimixgire pppallowed to
Ofwé%mr&%td*@(m;@éo@ﬁmﬁggg% 2720 k- dnd Abtyhith®fm (6.25 mL, 1.6 M in

tetrahydrofuran was added. The reaction m xture was
allicsansy s agddedn khs Baghion apietusm vag sdpwed sgaiarmtito 107% @@l was

Z&gg’g_ﬁ Q%Liﬂ ho LAG 8¢ YlPokeSit #as Mded To € sdfbdidh M§Q&ﬁor\9§{ganf §7109)

e reaction mxture was allowed to warm
5 0GnaHd miasteeadydaduragailhe treactig) 0i@hive fwase stiredrvdier adhledt room

| uti f._h I . ' . .
N T T SN ——

uran. The rea xtu |
2 dthyl atetata dihetcompined brgagic phases @ereiwilsbedWitirkatidfédd bihe, idfied on
ter and.extract several times with _eth cetate.

TP of PO, DHfadle WRLSHMehcepiied, <05t sk agplumn

brahffnatlirapdg (SilicdBE hephtic/oOLRRIakATSDS, WRE K= (0.38), followed by

product was_obtai ned after flash col um chromat ography
lo(mﬁmg]éﬁaﬁ‘é‘}?oﬂé’ﬁl’%/et hyl acetate (75/25, v/v), Rf=

0.38), followed by crystallisation from heptane.

YiGield 196 86 FNMI (GRCRIOBA )46 (501D, 164 . (5). 739(0 D17 (@,

(odn 468 ¢, Fapd (t, IH), 7.17 (d, IH, 3.96 (s, 3H). b)

2- Chioro-~1-chl or onret hyl - 3- net hoxybenzene At 0 0C a

solution of the product of step a (1.00 g) in 5 nL of

t et rahydrofuran was added to a suspension of lithium

algy o NoI6loRR M3 3btitbkybddzene™ Of tetrahydrofuran.
Thé reaction mxture was stirred at roomtenperature

15T At dod) 2 30ROR 08 the Qgé&t I5E ktef ;a @.omg)tiﬁ_tsr RDYSH k48R fyran was

was added at 0 OC, I | oned 2 M'sodi um hydroxide in
weadded (to. 7 osuspepsign d ofditkipm( @lupgnipm) hydvide ®84i gedn 5 mL of

V"‘%ﬁaﬁy&%ﬁﬂﬁp SN W@fon mixture was stirred at room temperature for 1 h and
water (0.35 mL) in 5 mL tetrahydrofuran was added at 0 °C, followed by 2 M sodium

hydroxide in water (0.70 mL) and water (0.70 mL). The obtained white suspension was

20 stirred for 0.5 h. and filtered. The colourless oil obtained after concentration of the
filtrate was dissolved in 10 mL of 1,2-dichloropropane and thionyl chloride (1.5 mL)
was added. The reaction mixture was refluxed overnight and concentrated. The title
compound was obtained after flash column chromatography (silica gel, heptane/ethyl
acetate (75/25, v/v), Ry=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, 1H), 6.93 (dd, 1H), 4.72 (s,
2H), 3.92 (s, 3H).

¢) 3-Bromo-4-(2-chloro-3-methoxybenzyloxy)-5S-ethoxybenzaldehyde

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



stirred for 0.5 h. and filtered. The col ourl ess oil

obtai ned after concentration of the filtrate was
wale@solwesl in 10 nL of 1, 2-di chl oropr opane andPCTYEP2U9$/052042

chloride (1.5 nL) was added. The reaction mxture was

refiuxed overnight and concer#.;at ed. The title

conpound was obtained after fTash col urm

chromat o h ilica gel, tane/ et h acetate
(PR30 e T N (EDER) 5 8% 61 176161 (s W 740 (ad, TFD, 739
Cr4s
T, PR B 0 9 1 B P B gl g g (b
(s3H)2H), 3.92 (s, 3H). c¢)
3- Bronp- 4- ( 2- chl or o- 3- met hoxybenzyl oxy) - 5- et hoxybenzal
dehyde The title conpound was obtai ned anal ogously to
exanpl e 15a, starting fromthe product of step b (0.42
5 g)d)a g3&mmammammmmmmmm-1@eaﬁl 5-0x0-7-
; . .1 9.85 (s I H) 3
d, IH), 7.29 (t,

3 8§ &bpgﬁn_ti EI‘)ES (‘?"ta”%‘iiﬁ ah%?é_&uaf" 0 e&agnpe}e Ia, S!f_x'lt?hng from 5-

A-prSpyiisyolvhextné-23cdibiy @1 Ing)yahd o phrinzydfewy k53 gighoxyphe
nyl ] - 2- met hyl - 5- oxo- 7-
pr‘ﬂxamt -80Amg6  R;. Grepanaidtiiddr acptite) QU6e ~vBv) & [Dors. VS EST:TMeI-H] =
é {% §/)g¥)ound was obt ai ned anal ogously to exanple | a3
e 8 Tom 5- propyl cycl ohexane-1, 3-di one (21 ny)
and the product of step c¢c (53 ny). Y| eld: 60 ng. Rf
(hept ane/ et hyl acetate (4/6, v/v)) = 0.19. MsS-ESI:

[I\%K = ? 7/ 599/ 601. Exarrpl e 24 Glyci ne,
N- -;r!lﬂ’-lf) - 4- ( 3- cyano- 2- net hyl - oxo 7-propyl-1,4,5,
]6 S q\ﬁé- dr oq -I -O|e{ngx2-m\é/thzfl- -oxo- -nr &T?qosxé/ggt hyI

3-HeRalfjaamEndtii- Zwa;)y(aeu@dﬁine&vnmaﬂmw ester 4, 5. 6J
. 8- hexahydroqui nol i n-4- yl) - 6- et hoxyphenoxynet hyl ]

15_penzoic acid methyl ester The t|t| e conpound was

obt ai ned anal ogousl y to _exanple a3 starting from 5-
a) 3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo- 7-nronv1—1.4.5,6,7,8—hexahvdroqu1nohn-4-

y1)-6-ethoxyphenoxymethyl]-benzoic acid methyl ester

0 ine-g -car

1

O

The tifle compound was obtained analogously to example la, 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-[2-Bromo-4-(3-cyano-2-methyl-5-0xo-7-propyl-1.4.5,6,7.8-hexahydroquinolin-4-

y])-6-ethoxyphenoxymethyl]-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-H] = 577/579.



propyl cycl ohexane-1 33-dknme (0.95 g) and the product
of exanple 15a (2.4 g). Yield: 3.0 g. Rf
w@ b@ptigmes et hyl acetate (1/1, v/v)) = 0.20. NMPEBEP2005/052042
[MH = 591/593. b)
3-[ 2- Brono- 4- ( 3- cyano- 2- nethy - 5-oxo- 7-propyl -1, 4,5, 6,
7, 8- hexahydr oqui noh n-4-
yl) - 6- ethox ohenoxynethyl] benzglc acid The title
') A ) R - iRy Y Al Al

N-'Ble [‘uﬂe bompmmd v(leﬁ-obmwd-aﬁalngtdslyl to 5xa:mqnie 74 mtarmyg frbm the product

L B0 RL P Eeie Rt e veedirid 4 FrekeRfpion ves

5 nab&dfﬂlpliaﬁédemafia@afdn% IR IR 184S (9h], #HoRE DO ml min™, 0—90%
anal ogously to exanple 14, starting fromthe pr oduct
ﬁj§$§% ‘ng) and gl ycine nmethyl ester

%grochlorlde gﬁ¢ké§§ Purification was acco i shed

Vi g R4 QH (#58, ©iv)B= P54Mp-ESL) BRFHD & 490/652.
nm n 1 0 >90% CH3CN, 1% TFA). Yield: 59 ng. Rt
(CH2A 2/ MeCH (95/5, v/v)) = 0.54. MS-ESI: [MH + =
650/ 652. Exanple 25 4-]

3 Eagple 25 ot hoxy 4- f 3- met hoxybenzyl oxyVphenyl 1- 7-r 4- ch

| oro henI
10 5 4 _,-1

3-5B5,Q04, 5681 ,ilﬁéééh%tgéégﬁ SL@z@éﬂs%aﬁﬂieoxy) “benzal dehyde
The titlTe conpound was obtai ned anal ogously to exanpl e
15a, starting from 3-brono-

*EMO.%.&H Ot %@g@@éﬁ!{:@@%@%@nd

ronone oxybenzéne Yield: 0.91

9 Tthnﬂ@ Qgﬂg&ﬂﬁ/ v@&sg 11%%&1?550&5/5% (eé%iﬁffl)e) a, sgné% 1Zrc(]}'g MR omo-
15 | }&)ethop{yzlghxdroxy]bpgzalahﬂdg (Q)ES $Hpnd 71-©ﬁon(qmethyl-|)3-m6h®®benzene

g§48 , ? 16 &?3 %;D .16 (quar., 2H), 3.83 (s,
) 6 (t, 3H).
%%gﬁ:i) gﬂgn 1% @g@gﬁ‘e‘/étéﬁ Gl V05 2 A L RO D 1d: §2 9.3

(s, 1H), 7.65 (dd, 1H), 7.38 (dd, 1H), 7.29 (t, 1H), 7.13 (bs, 1H), 7.07 (d, 1H), 6.8 (dd,
1H), 5.16 (s, 2H), 4.16 (quar., 2H), 3.83 (s, 3H), 1.56 (t, 3H).

20

b) 4-[3-Bromo-5-ethoxy-4-(3-methoxybenzyloxy)-phenyl]-7-(4-chlorophenyl)-2-
methyl-5-ox0-1.4,5.6,7.8-hexahydroquinoline-3-carbonitrile

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

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



met hyl - 5- oxo- 1. 4. 5. 6. 7, 8- hexahydr oqui nol i ne- 3- car boni t

rile The title conmpound was obtai ned anal ogously to
wez@aplm®23 a, starting from 5-(4- PCT/EP2005/052042

chl orophenyl ) - cycl ohexane-1, 3-di one (22 ng) and the

product of step a (37 ng). Yigld: 32 ng. Rf

(hept ane/ et hyl acetate (3/7, ¥7v)) = 0.19. MS-ESI:

[ MPFH + = 633/ 635/ 637. Exanpl e 26

A-Bxnple2®- 5- et hoxy- 4- ( 3- net hoxybenzyl oxy) - phenyl ] - 7-f

tiran-2- yI 2- nethyl 5- oxo-

1.4 =B - HA pHReNOX KOS : s[=1 A% ) i :

tiq R al ﬂg@logously to exanmple |a,

stla%t§|6ng f ro%&%&@ﬁ%&?&%@; cyct ohexane-|, 3-di one (18

mghbeditle mmomwgmobtdﬁeémingalﬁﬁne)(aﬁ@m@; staiﬁngl febm 3+uran-2-

5 N o R Y B0 O 55 Bl radios el 05 (575,
hy‘f g,gssoxom;,ggg%aeaq i %eﬁ%gw%%y— 54) SRNSY A7 Sossor.

4,5,6,7, 8- hexahydrqu|noI|ne 3-carbonitrile a)
3 5 D nmet hoxy- 4- ( 3- net hoxybenzyl oxy) - benzal dehyde The
qggpound was obt ai ned anal ogously to exanple

ALl )

xam

1a artlngfrom4-

109 1.4 E Rylex| dmolﬁ3 hintile/ et hyl acet ate (1/1

viv)) = 0.40. HNWR (CDA3): d =9.86 (s, IH 5 7.26

(d, IH, 7.23 (d, IH), 7.09 (bs, IH, 7.04 (d, IH),

6.a3 3, 5(ehetHolly-45(3 ImethSxybaidyloxy)-Behz418chy@él) 3 3. 82 (s,

3H). b) 4-[3,5-Di nmethoxy-4-(3

1m§fegﬁ>ﬂ@/ bexﬁpxydxﬂxw)xs mxbem_;eﬂ] analbgatgﬂmd, -dRa@ye- lYSap fTsﬁm(ﬂg from 4-

[ e onitrile The

t.hefﬁfé’xasﬁo‘a@aﬂﬁxﬂég e (g%a%ﬁ?iﬂ %1?’?119‘8‘1%]9<léﬁp‘IHEthP’§’benzene
15 St(@7sidlg. from 5- propyl cycl ohexane-1, 3-dione (11 ng)

and the product of step a (21 ny).

Yield: 1.42 g light-yellow oil. Ry (heptane/ethyl acetate (1/1, v/v)) = 0.40. '"H NMR

(CDCL): & = 9.86 (s, 1H), 7.26 (d, 1H), 7.23 (d, 1H), 7.09 (bs, 1H), 7.04 (d, 1H), 6.85
(dd, 1H), 5.12 (s, 2H), 3.91 (s, 6H), 3.82 (s, 3H).

20 b) 4-[3.5-Dimethoxy-4-(3-methoxybenzyloxy)-phenyl]-2-methyl-5-oxo0-7-propyl-
1.4.5.6,7.8-hexahydroquinoline-3-carbonitrile

The title product was obtained analogously to example 1a, starting from 5-
propylcyclohexane-1,3-dione (11 mg) and the product of step a (21 mg).

Yield: 22 mg. Re(heptane/ethyl acetate (3/7, v/v)) = 0.21. MS-ESI: [M+H]" = 503;
25 [M+Na]" =525.



Yield: 22 ng. Rf (heptane/ethyl acetate (3/7, v/iv)) =
0.21. M5-ESI: [MtH + = 503; [ M+Na] + = 525. Exanpl e 28

W@ 2(084 Broeso- 5- et hoxy-4- (3 -pyri di nyl met hoxy) phreyEP2005/052042

15

20

25

- 2- et hyl - 5- oxo-7-propyl |, 4,5.6,7, 8-hexahyd

toqui noline-3-carbonitrile trjfluoroacetic acid a)

3- Br onp- 5- et hoxy-4- (3-pyridi et hoxy) - benzal dehyde
The title conpound was obtai ned anal ogously to exanpl e

151%1‘an§l‘%3$| ng from 3- brono-
2 [yl
gh ﬁ Zg%ae \erc-jS %xo I’7-Cp$op><fl-

n]tnﬂB il u;';t'-)lng phenyl T- 2- ne

thyI 5‘ox6 7 prohyl
1A 5, 7.8 hexahydr oqui nol ne- 3-car bonitrile |
g umn%&%t|04e&*d The ti1le P d. was obt ai ned

gousSTy to- exdanpl

@%ﬁ%@yz‘il'eﬁ"é‘ 05 o Bt bR e 5 s romo

s gsmthcpayepnymmenzlalmeﬁtydeuu an8 3L Sicd il chlérhdé dedehidkide (0.16
n@g 1, 10 90% CH3CN 0. 1% TFA) and freeze- drlealfronla
ixture of water and dioxane. Yield: 0.25 g. Ms-ESI:

[MH + 536/538. Exanple 29

4 [ 2- Bronp- 4- ( 3- cyano- 2- nethyl-5-oxo-7-propyI-IA5.6.7,

Sexgi ngolln 4- %ﬂwnflmwi-

nDX_y[JII\,lIUI\_yIICLII_y'IJ HOP

Lﬁi@mmat_@ws Larbithib BH%R?&M&E%!EM ) benzm c
acid nmethyl ester The title conpound was obt ai ned

arrab ogwabmpéﬁdemm&;ﬁeaaanaﬁ 20041y e é}fﬂﬁ{?‘lé‘f‘la farting from 5-

bronnpe | benzagi ¢ Cld met ester Yi el

6 PRy cySlphagRre-| é@@’@) 1§ 8 agX the crude nrMuct %’ %oﬂ"hezmnpound

7\7@5 fie in!
;(ugi Jil'%f: seZmﬁp} hé/g?%%L(gggné ‘bzilg F)un:g %WE))SZO ml min~,

4-1 [)2%98%0@53(2131 ((Bl% )T&‘m)aﬂd frezbngried fromerndixpire pfivatds ahdaidkane.

7, 8- hexahydrqu|noI|n 4-

Yleld 0.25 g. MS-ESI: [M-+H]" = 536/538.

Example 29
4-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1,4.5.6.7,8-hexahydroquinolin-4-yl)-

6-ethoxyphenoxymethyl]-N-thiophen-2-ylmethylbenzamide

a) 4-(2-Bromo-6-ethoxy-4-formylphenoxymethyl)-benzoic acid methyl ester

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

Yield: 6.4 g.'H NMR (CDCL): & = 9.84 (s, 1H), 8.06 (d, 2H), 7.65 (d, 1H), 7.61 (d,
2H), 7.39 (d, 1H), 5.03 (s, 2H), 4.16 (g, 2H), 3.93 (s, 3H), 1.48 (t, 3H).

b) 4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5.6,7,8-hexahydroquinolin-4-
yl)-6-ethoxyphenoxymethyl]-benzoic acid methyl ester




yl ) - 6- et hoxyphenoxynet hyl |-benzoic acid nethyl

esterThe title conpound was obtai ned anal ogously to
wez@aplm23 a3 starting from 5- PCT/EP2005/052042

propyl cycl ohexane-1, 3-dione (2.5 g) and the product of

step a (6.4 9). Yield: 6.7 gw§ﬁf (heptane/ethyl
acetate (3/2, v/v)) = 0.20. ESI: [MH = 591/593.

Z)sz BHle fgmpopngd Mn@ztén?ée@ﬁ@lpgcslslax& PEmRpyla, | steflifg Gom 5-
- BofaKRIUHAR L D@ohd s g e RORRKYRABNARUTR! Y
| -benzoi c acid The t| e conpo was obta

t d
R Ui i S i A e
overni ght at 50 OC Yield: 6.4 g. M5-ESI: [MH =
577/ 579. d)
5 4-<{g24fﬁ!2@?&m4 43 RO e PR 5 b 5881 4. Db 9B exdhyhirpuBiolin-4-

hexahydrqu|noh n-4-

3zy7s) ¢ ic #¢id hi ophen- 2- yl net hyl benzani
de The t|tIe conpound was obt ai ned anal ogously to
ex“%mptl@ sampepndr Wish gbtamgdnamlegmbfdmexmplstlép, staftiig 1fom the

JorGdifd: oF st SR R
was]r accor?pélﬂbo(%hﬁﬁvu algé(éepg]flg tTve H gb}é ‘Oerrm%l f&fgg?g?
Metal 6.2 M Eﬂ( ) 90% CH3CN, 1% TFA) .
Vi o o% %OE%D@@ fK&;’ 0. = 6741 676. Example 30
10 4-[ 3- Brono- 5 et hoxy- 4- (4- n|trophenoxy)-phenyl]-2-nethy
| - 5- ox0- 7 propyl
1.9}, 4:[BBromo-Ad 3 mande: - alof, 6,7 i8Hexahydroquinolin-4-

4+f)3%- &h@mhéno&vﬂm Nufdghexy ailifeny! - 5- 0x0- 7-
propyl-1.4,5,6.7, 8¥Mhexaﬁghrogﬁﬁhﬁ#%%%%Sféarbon|tr|Ie

Tﬁéle title k:empnm;dmas @btadrd abdlogouely 1 BRdngNO U sarfiny ford iRl fPoduct

et 8’;8‘2{’/ az& h@g}%{@%@f@%@gﬁ%@ @Zg,)L)a]ﬁwﬁcatlon was accomplished

15 SV 9P ANEnd ¢ B8 [ RAE, fidw:D €l

E\%ﬁif [MH] D ¢ B8 ESB g h1 m¥hBl196098 CBr,oN, 1%
3).Br ono- nesyloxy 5- ethoxyphenyl) 2- nmet hyl - 5- oxo-7
yl-1.4.5.6,7.,8- hexahydroquinoline-3

d?léoﬂl mg.iM8-ESI: [M+H]" = 674/676.

Example 30

20  4-[3-Bromo-5-ethoxy-4-(4-nitrophenoxy)-phenyl]-2-methyl-5-0x0-7-propyl-

1.4,5,6,7,8-hexahydroquinoline-3-carbonitrile

a) 4-(3-Bromo-4-hydroxy-5-ethoxyphenyl)-2-methyl-5-0x0-7-propyl-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-ESI: [M-H] = 443/445.



A m xture of the crude product of step a (0.99 g),
mesyl chloride (0.46 nL) and sodi um hydr oxi de 0.32 Q)

WO p0od/1mio2df THF/ water (1/1, v/v) was stirred aPCT/BPI005/052042

5

15

20

25

30

tenperature for 3 days. Water was added and the
reaction m xture was extracted wth dichl oronet hane.
Crude title conpound was obt-aihed after concentration
of the organic phases. Yield: 1.0 g. M5-ESI: [MH - =

5X)/ 52 3-(3eBrothof BmBsydony-Fethotyphynyd)-2-Mettivi-b @xo-7-propyl-1.4.5,6.7,8-
r @?O?HQSHHA ﬁ-cgrsgﬁhhél - 5- 0x0- 7- propyl -
exa roqui nol i ne-3-carbonitrile A
m Jitﬁltmiitﬁrlef tlieh?udl{) eedikt oios‘tepsd ©P9lp) (BesgDchidride (0.46 mL) tand sodium
uok it.r 0
Oh ﬁhf 04 321 2) gslg 01@ 3ermg 9/%9%?@3(%:&‘ g?n 9 grature for
anﬂdams ﬂ@blw&‘t ad@l@d @@1 ﬂae reamommvmﬂre [¥iag P’é‘ﬁl’?@teﬁé{ﬂ dighjoromethane.

addede Bicdntiuh@Has bAinéd Hick ConceRsativa N EE ordahit phases.
solution of 1% hydrochloric acid in water and with

saYieldal 6. MS-BSL: [NIHE] er5@#i2T phase was concentrated
and the title conpound was obtai ned after flash col umm
chrorrat ography (silica gel, hept ane/ et hyl acetate).

Y| (gl LN
) \ inglis ity 2 52 (dd | I—I)
42 2 2. 25 , 2.15 (dd
| H} mlgtmg@ O%D e nmﬁuctlo m{% (OQQ) g 8 @@rq-ﬂ-m%ql?ﬁnzere& &) and

3lces1um carbonate (0.22 g) was dissolved in dimethyl sulfoxide (1 mL) and stirred at 80

‘{Cgf??rlg Dgchfotr&ﬂét?ﬁaxé: v(l;lss Jcﬂdé}?glﬂf the %a%ﬁgrl AR RS WX h A with a

?131011 0 drip Mpger 3nré &ﬁ@cﬁﬁﬁllf%terq tying) The organic phase
(5w£d Luaﬁ@n&atedt LT Fthé nﬁﬂlé - doBipaand| wérso obtmddutaifien fksh column

5- [ m
m‘gm%g%g g%ﬂg)l(%}?l%) u’tl g&n%{ggb&%i n TIHE (TEE $ﬂ5§) V\:hl)| e
c O?Jeld1 8.1%5:! NiseBst pa-mptRes 66 AR e we3 71&meyefoo (4,

O S i“%%éF@L 4 At BT a1 20

r i), 2.af (mg Mi2.20\(g SHY,a01 5ddar), MBOyHS), add €31 0.92 (t, 3H).
destroy the

Example 31
4-[3-Bromo-5-etho

7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

5-Fluoro-2-nitro-phenyl)-methanol

To a solution of 5-fluoro-2-nitrobenzoic acid (4.58 g) in THF (50 ml) was addeda 1 M
solution of BH3-THF 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
excess of borane. The mixture was concentrated and water and ethyl acetate were
added to the residue. The organic layer was washed with brine, dried and concentrated.

Yield: 43 g.



excess of borane. The m xture was concentrated and

wat er and ethyl acetate were added to the residue. The
woe@anim23 ayer was washed with brine, dried anBCT/EP2005/052042

concentrated. Yield: 4.3 g.b)

4-[ 3- Brono- 5- et hoxy- 4- (5-fl uoro-2-ni tro-benzyl oxy) - phe

nyl 3- 2- net hyI 5- oxo0- 7- - 33 -

propyl -1, 6 7. 8- hexahydro qU|noI|ne 3- carbonltrlle

Ab)1 xt4 ?eBufm

d| 1oromethane (30 m) was stirred for 72 h. The
m Atrmmré/\a&h@ ofde piddattasd step aV@SUg), aichyl blﬁoﬁw(l@demw&ﬁd a few

di .
858, i 8 A5 D B0 e
5 g)conp@@@d (revarug )mdiﬂpg regidvgpas digpadvaskin GME (20 ml). To the remaining

t egomrtoﬁ way g&dea @égﬁﬁi&&gﬁ 3xaEpl&B0a g,m_@, Kb@@y(rsq g) and
was S rre a

e gt %E‘aﬁls i bl (e 50 R 3 Thfeure was
et dtipted ated % @r SKhWa@@mzﬂ eibyl asetgigrwete addgds andribe oguieeus layer was

m&?gtgmt? eyl Bstatél :'ngﬁctoggadagﬁ gfghﬁﬁtﬁa%h&ﬁi; w&%@varsﬁéﬂ WHIE brine,
u
0 G B0 Kieuaet e SR Ry Pomdo otk foxy - phe

NWriki®3%EL hyl - 5- oxo- 7-
propyl -1.74. 5. 6. 7, 8- hexahydr o- qui nol i ne-3-carbonitrile

To a solution of the product of step b (3.8 g in THF

(110 M) were added acetlc aC|d (3 n1) and zi nc dust

( )2 4)4-CTAming =10 K8 MRS moekSte 3l ] -Zrineth®l-5-0x0-7-

Th&oﬁﬁﬂ%i@.ﬂ.sﬂﬂe&ﬁw& &ﬁﬁo {dela‘-@d’rl%iutﬁlbd concent rat ed
The Tesi due was di'ssolved 1n ethyl acetate and washed
wmﬁth sat. NaHCO and brine. The organic |ayer. was

_Egr ated, dried (Na SO ) and concentrated. The L

2 AoInGOnsef] thel productaistep &3\ ©)Hn @) mihwaretadded acetic acid

;6 mBead aihe diisd (Y2 g)e Thé Eusbbﬁsicﬁ mrmau@ﬂ)r ash 4 5patEThe reaction

rtnf?uvéve %v%ls Iﬁg ?tag& cm}fe %aet\#q %e ge Eﬁl S%as %ﬁsg%gﬁg lnnet‘ﬁ%l alcetate and
y)W@ﬁh@hwt]l sat. N@Hﬁ?b and brme The orgamc layer was separated, dned (Na;SO4)
20 OXdrd CoRdeBi¥bd.| The r8m&inihg SolEWad Wiied wih A ¥hdlNEnRmE 8f diBYliacetate

tr I | g?ve the title compound as a pale yellow solid after filtration.

Yield: 2.8 g

d 4-
25 ox0-7-propyl-1.4.5.6.7,8-hexahydro-quinoline-3-carbonitrile

A solution of the compound described in step ¢ (200 mg) and propionaldehyde (25 pul)

in dichloromethane (5 ml) was stirred for 2 h. Then, acetic acid (81 pl) and sodium

triacetoxyborohydride (300 mg) were added and the mixture was stirred for an
additional 20h. A 2 M aqueous NaOH solution was added and stirring was continued
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 pum], flow: 20 ml min™, 10—590% CH5CN, 0.1% TFA) and



A solution of the conpound described in step ¢ (200

nmg) and propi onal dehyde (25 m) in dichloronethane (5
worRgosma®2stirred for 2 h. Then, acetic acid (8RCTEP20a51052042

sodium tri acet oxyborohydri de (300 ng) were added and

the m xture was stirred for gn additional 20h. A2 M

aqueous NaOH sol ution was ad “and stirring was

continued for 15 mn. The organic | ayer was washed

Wi ﬁdazmdtb"mg feomal a lpnixtnee, of cvaitee dnddidxane nSenk disdlgdatediproduat oould be

The .t obtai ned by purification of the
re%OI%ﬁ& ‘:ggpaﬁagjpr\%é) 'HPLC (Luna C 8 [5 mm], fl ow

2 % TFA) andfreeze-drying
f(r%(ol%ﬁd {Br?? %é%ﬁmgﬂg%%yoxane Some di - al kyl at ed
product could be isolated as well (see exanple 32).
Yield: 109 rrg. MS-ESI: [MH+H + = 610/612. Exanple 32
5 4-Bxpunplodd- 4- ( 2- di propyl am no- 5-f | uor o- benzyl oxyV5- et h
0%, M- BIAGHIY. Z-Eib

OXO0- 7- propy -1

iffile of exanpl e

3l t a ve HPL
2 S Fho *ﬁé‘é’ @%@m %g‘ é% éﬂ&’r?ﬂrggé%%’w Fgmacis
f [®mua, fowt 00 aalcrmm&aﬂ@ﬁ%%dcm@ﬁ,amm WA ahd feezegirying from a
10 Minikbe ol Midland afoxBp2/ 654. Exanple 33 CHOFSH in vitro
bi oact | vity FSH activity of conmpounds were tested in
ChiridleasE2 g S HSIOMar | &@30)658¢el | s stably transfected
with the human FSH receptor and cotransfected with a
cAl\/P responsi ve el ement (CRE) / promotor directing the
ion of a firefly luciferase reporter gene.
P‘H’g" ligand to the Gs-coupled FSH receptor wll
tesHln 3hd H640RRE Of CAMP, which in turn will

ransacti vation of the |uciferase
15 r Szl écﬁw Qf‘édrﬁﬁtﬁhds W tdstidl ih EhBRse AR o%-? (CHO) cells stably
l1'!,1'21 tjecte(F Wl‘diI Sfflenﬁmg Hgla-l r%gcsé(p:t%rn (a:n?d ggt}'laggfe cted tlil a CZEMP responsive

element (CRE) / promotor directing the expression of a firefly luciferase reporter gene.

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 using a luminescence counter. For test
compounds, ECsp values (concentration of test compound causing half-maximal (50 %)
stimulation) were calculated. For that purpose the software program GraphPad PRISM,
version 3.0 (GraphPad software Inc., San Diego) was used.

Compounds of all examples had an activity (ECso) of less than 10> M. The compounds

25 of examples 13, 16, 17, 19-21, 23, 26, 28, 31 and 32 showed an ECs; of between 107
and 10® M. The compounds of examples 24 and 29 showed an ECs of less than 107
M.



conmpounds, EC50 val ues (concentration of test conpound
causi ng hal f-maxi mal (50 % stinulation) were

w@aloenl@meed. For that purpose the software prORCEHREP2005/052042

GraphPad PRI SM version 3.0 (G aphPad software Inc.,
San Di ego) was used. Con'poundglsl of all exanples had an
activity (EC50) of |ess than D-5M The conpounds of
exanples 13, 16, 17, 19-21, 23, 26, 28, 3 1 and 32
showed an EC50 of between 10 7 and 10 9 M The
cdAgBmds of exanples 24 and 29 showed an EC50 of |ess
than 10 9 M dains_1. A dihydropyridine derivative

c drpoundibzdenridinederiyativecampeount acruyding faFormala b
pharmaceutically acceptable salt thereof, wherein Rl
is (I1-6Qalkyl, (2-6C)al kenyl, (2-6C)al kynyl or
phenyl, (1-5C) heteroaryl, beh ®ptionally substituted
with one or nore substi Rre &l ected from hydroxy,
am no, halogen, nitro, tri br onet hyl , cyano,

(I-40al kyl, (2-4C) al kenyl - 40 al kynyl
(l1-4C) al koxy, (I-40) (di)g 1.0o; R2, R3 are
i ndependently ( 1-4C) al O al kenyl
(2-4C) al kynyl, (1- 4C) 2 L 2-4C) al kenyl oxy,
(3-40) al kynyl oxy, hdt'ogen; B4 is (1-60C)al kyl,

(2-6C)al kenyl, (2-6C)al kynyl, (3-6C)cycloal kyl, (3-
6C) cycl oal kenyl, (3-6C)cycl oal kyl (I-4C)al kyl,
(2- 6C) het er ocycl oal kyl , (2- Formula I

5 6C) hetoph pRathQakikatly(decdptab®l ok hedor (Whetdfe) ar y!

(6-10Q,aryl (I -4C) alkyl,; (1- 9C) heteroaryl,

(1 - 9CRnés @resantiyl (Z-aé;aﬂﬂekxu (2-a(elkymd oeplkepsk (1-5G)hetrearyl, both
i . : 1 ‘ :

ol cor B PIg SRRl el AP BE B cRdD s i y,

t ri f | goingrbalpgen, nigrg anifluorpmeth@), sydog| (1-4Qalkg), 3-kE)ajlenyl, (2-
2-4C . > (di ) al kyl ani no,
o R &;&%@aﬂ@,ﬁg@@ g J,( ) "aC al kyl thi o,

10 (| - 4CR&J Byers indememgténtly R6-40Yalicyd (Berthlkeriyh-(2-aChatkysyl, o -

15

20

25

RS, R6%Cyalkoxy, (2-4C)alkenyloxy, (3-4C)alkynyloxy, halogen;

R* is (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, (3-
6C)cycloalkenyl, (3-6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl, (2-
6C)heterocycloalkyl(1-4C)alkyl or (6-10C)aryl, (6-10C)aryl(1-4C)alkyl, (1-
9C)heteroaryl, (1-9C)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, (1-4C)(di)alkylamino, and if R* is phenyl in addition with Q-
4C)alkylthio, (1-4C)alkylsulfonyl, R>-oxycarbonyl, R>-carbonyl or R’ R%-
aminocarbonyl;

X is SO,, CH,, C(0) or X is absent, wherein if X is CH,, R* may furthermore be
R’-oxycarbonyl or R*-carbonyl;

R’, RS is independently H, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (3-
6C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl, (2-6C)heterocycloalkyl, (2-
6C)beterocycloalkyl(1-4C)alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl, (1-



am nocarbonyl; Xis SQ2, CH, C(O or X is absent,
wherein if Xis CH, R4 may furthernore be
wR2s0es Y23 bonyl or R5-carbonyl; R5, R6 is indePpEnEPIF/§52042
H (1-4C al kyl, (2-4C)al kenyl, (2-4C)al kynyl, (3-
6C) cycl oal kyl , (3-6C)cycl oal kyl (I-4C)al kyl,
(2-6C) heterocycl oal kyl, (2- -~ het erocycl oal kyl (I
-4C) al kyl, (1-4C) al koxycarbonyl (I -4C)al kyl,
(1- 4CM@(d))aﬂd;l;thpicmbamﬂ(in@@)@lkyM)(é#llaglbaryiaminocarbonyl(l-4C)a]ky1,

6 10 b [ (l-4
oo aR g%réwévéq-yﬁﬁi&?lék%fwﬂ,&-?%eml: C
g : gglgegﬁylplauajalkly(, S} 9@;&5}@?&2}‘%’19 -4@%)1?1 (hetero)aryl group
er.oar -4Q)a e et er o) ar
i 1 6 ROTAIE QTS s 09T TG St e e, By,
sSel ecta@find, h@lagéhy ﬂfwmﬂuamn% 1 b EN4CHl Qz 4C)a1kenyl (2-
trifluoroneth ano, kyI (24)a enyI,

(2- 4 Aallemyi(l '463)_3)5]&@)'64 341@)1‘{9# )al kyl am no or
RS, RGsi ﬁRﬁHBQI %QMOQQQ'MA}' E'Qﬁ}‘m@@ il QQZWhétho cloa]kyl nng,

(2- 6C) hét erocycl oa ring frow SO at
conpouwith the preyiso Mﬁleiwmp@mman—%mefhy 3-gXq- ?s-phels’l-4 (3 4 5-

trinmet e- 3-car
boni t rtﬁj%)ééﬂ&g’%ﬂ% Lad, 6?&%3&3%&/ é‘ﬂ%%ﬁ{egﬁﬁ’au m %
10\/\,hkr eiThe Rdmpsmdhemrﬂmg pn ¢laimal ’wyersmt&"tls phengtoption#ilyosubstituted
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el ooRt SRR Bt RopieR G Sl FoRhYBENFing 2O, niteo,
(2 4C)eiflharombthy) 2yah6,) @H4C)alky), (Z 4C)4$>mﬁlKG>@BC)alkynyl (1-4C)alkoxy,

(1 - a0 SR REK AR, CebCiyionlr e utona. Bsiyagons’ R

R5 %@moﬁﬁQﬂRﬁqmﬁ%an&abeﬂiﬁ conpound accor di ng to
claim2 wherein the SUbStltufpéfE}; hen [ at

15 R53- R6 - AR CABR SRS §arding fio ¢ aw{?ﬁhm}teﬁa?ﬁnmam is
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Cohon it %21@281?&%28&%5 AN B edr R B Aosinogarbomy] i (1-

R5, R6- mm@fml is (1-
5.  The compound according to claim 3 wherein R® in R®,RS-aminocarbonyl is (1-
20 4C)alkoxycarbonyl(1-4C)alkyl and RS is H.
6.  The compound according to claim 3 wherein R® in R’ R®-aminocarbonyl is (1-
9C)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 (1-4C)alkoxycarbonyl(1-4C)alkyl and RSis H.
7.  The compound according to claims 1-6 wherein X is CHo.
8.  The compound according to claims 1-7 wherein R' is (1-6C)alkyl, phenyl or (1-
5C)heteroaryl.
9.  The compound of claims 1-8 wherein R?, R? is halogen and/or (1-4C)alkoxy.
30 10. Compound according to claims 1-9 for use in therapy.
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2- net hyl - 5- oxo- 7- phenyl - 4- (3, 4, 5-tri met hoxyphenyl ) -
1,4,5,6,7,8- hexahydroqui noline-3-carbonitrile, and
pharmaceutically suitable auxiliaries. 12. Use of the
conmpound of any one of clains 1-9 including

2- et hyl - 5- oxo- 7-
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of a nedicanent for the treatnent of fertility

di sorders.



