4- PHENYL-5-OXO-l, 4 , 5, 6, 7 , 8-HEXAHYDROQUI NCLI NE
DERI VATI VES AS MEDI CAMENTS FOR THE TREATMENT OF
wo NRERTI3Z0 TY The present invention relates to PCI/EP2006/061976

4- phenyl - 5-oxo-1, 4, 5, 6, 7, 8-hexahydr oqui nol i ne

derivatives, to pharmaceutical conpositions conprising

the sane and to the use of said 5 derivatives for the

manuf act ure of medi canents for the treatnent of
4-PHENE R+ 50Dy i, § 0 (o B SHEXZUNBRIMUI (T INE BRNIVETIVIEP0xd BDICAMENTS FOR
THE TREATHENGNGF IINFBRBAAATEtY of bodily functions including

nmet abol i sm tenperature regul ation and the

reproductive process. Gonadotropins act on specific

gonadal cell types to initiate ovarian and testicul ar

dihef eresant anventioandelsteer 60 dégbemdissoxorhd,50,7,8ilteaalyydroquinoline

nadotraopin FSH (follicle.stinulati.ng.,hornone) for io .
RT3 Pl oSt RO REVER IHRGPRE P i e usEof said
5 fdetilathles feleNE ARt ire s ndidanichts 0N tHehRiatadnt beertilitR;ldisorders.
(l'uteinizing hornone) induces ovulation (Sharp, R
AdnaSRGRE L1 imBertd® fuRQions 18 W vark®y 'df HIAY BRGions
Arnmstrong, Recent Prog. Horm Res. 35:301- 342, 1979).
@uatabedisiny fenf@katurs regyidtionchnd|thaiepedduytivef rocasy.dBérmdotropins act on
stinulation.i. ovarjan .hyperstinul ation. for i.n. vitro
FRIPS ETAtHl el W 5l ARG P ooy g i iffientibfon. and
IsPr 6166 ddnBsid. STRE @HitA Ofon (FSPB (Rlicle stimulting Jh i
Igerti Iglty5133z.85?97,ﬂ§8%8?% and(Ro;cenvSva{ks, l\illg ormone) _Or
10 gremplemiays. a pinptel wlaimthe fstimuiption pf folligkaievelgpmegpy andgmaturation
f I 090 | S . mal e |nf it Y. ol . .
lenB T SHASRPRE hraRBE e Uiy Sl RVE i Bndocrinol
BRI787t307y 1900ie Dortitetom fdndenedstedng, Recent Prog. Horm. Res. 35:301-
%onadotmﬁi n-rel easi ng hornone and estrogens, and from
t

He. 187 Ne vy Foid 1> @pphiec rliviea]ly. ifar oxarianestimdatiqnsie. ovarian
%%&s@ﬂuﬁh@n ¥ \ﬁﬁo %ﬂiﬁ%io%gq@?)’ S P RIGHiorPbs éairlétio%' faSinfertile
and 1's the major hornone regul ating secretion o

15 asdvudglenswoinan (InelerdV . Int FIEHettHity 83136 +0%, hD&8, INavot el Rosenwaks,
i.n rit f the_ sem nifero ubul es and acts. on .
ée&’t?tg‘? Fe%egﬁné’rX%T@B Bb??'{q’aﬁé?é)géﬁ lsas fop; malq bypqegppdism and
inSalelichiGly. nical |y to treat infertility in females and
for sone types of iailure of spermatogenesis in males.

| g .
HRCBRAQRIGRF FSACk 1R o int AGleABF il far) hBR°RE itence of
ponadogropin-releasing hormone and estrogens, and from the placenta during

including

20 pregnancy. In the female, FSH acts on the ovaries promoting development of follicles
and is the major hormone regulating secretion of estrogens. 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

25 therapeutic purposes can be isolated from human urine sources and are of low purity
(Morse et al, Amer. J. Reproduct. Immunol. and Microbiology 17:143, 1988).
Alternatively, they may 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).

30



(Morse et al, Amer. J. Reproduct. |nmunol and
M crobi ol ogy 17:143, 1988). Alternatively, they may be

w@e@palBd as reconbi nant gonadot r opi ns. ReconbPCERP2006/061976
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human FSH i s avail able comrercially and is being used
in assisted reproduction (OTj(év'e et al. Mol. Hum

Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170,

T9e 2rtior3®Filkee BSHihormsomf art Ineediafid yoa spaceicaplesmmenhiembenhe receptor

by a specific asm ra receptor that is a

e B bsrorTias Tt H ob O ROf b oMONeC rophEs These receptor
CBRGRL G $ sinyb_e?&yf)&ﬁﬁ@tvﬁm s&RASadsmnbRans! dhdins and are able to
pol ypeptide with séven transnmenbrane donmai ns and are

ameract with thee@spnotein, ti¢adingtothe ptivaeomoef ddenategytlose. he
activation of adenylate cyclase. The FSH receptor is a

Hihg HSH sqoeptof isca highlyespedific tdrgetdualié avarfanlfblliclesgrgwtiwptocess and
process, and is exclusjvely expressed in the ovary. ... .

B &&fé}lﬁ@glasf eXPH S?dg_e%ﬁfe%ro - Rlarng i‘HcgtT‘_F HECIYn gt [inkpiting the
WpnGHling Swhith "R hotmallflUia8sked’ 4 FSiERERRUEI §cepRi eR%Vhtion will
activation will disturb follicle devel opnent and thus
chisturhtfolivleadevetopnieint and thusowulatios el dertiligy.g hiowFSldlecular weight

L L ST N T ——
KOPLTSH iy ol 0 SageIsThER P b o o

ftl trggtmentuef Hpfsetilgyi and fari overien hyprestimulationnory behadf of in vitro
ffg&iiiga{tjtoﬁ?ti on. Low nol ecul ar wei ght FSH minetics with
agoni stic properties were disclosed in the

:ng)tgv:rg}%ﬁq{l ngxlfeg%z QJ&E@%&%?%\%% %%g)éigtgqgér%p%n%v&eﬁgg disclosed in the
2R O fpiichtisrB W ReD06/0801 I (Vedplicd tidseartl® ISySefhs ARS Holding

t et rahydr oqui nol i ne derivatives have recently been

&-Y¥ol oseed i n inhe W er RA02E1RE06 ApiAflamaxon Wesearch  Institute).
S%’gegtgino Otéggl%'déﬁéégrﬂ}ll% %%rivl\!ait}é'eg a3 erlléchRgﬁlt@etehn%istc}oged in the

ances, VI ng agoni sti ¢ oF agoni's

phtefatibns Apphbftich WeN20032004028 AKZ.orNOBRLW/\er a8 BSH modulating
wei ght hornmone minetics that selectively activate the )
supstansesept oeithery ¢ havingi m eaificeserflt i n@BiREPRIRIc  properties.

AR ARk PRHERY lroro1o% ﬁiolécufarg\wégﬂt Rormone mimetics that selectively

activate the FSH receptor.

To that aim the present invention provides 4-phenyl-5-oxo-1,4,5,6,7,8-

hexahydroquinoline derivatives of general formula I

Formula |

wherein



hexahydr oqui nol i ne derivatives of general formula I
Formula | whereinRl is (I-6C) al kyl, (2-6C)al kenyl or

w@ 2006@)Brkynyl ; R2 is hal ogen, (I-4C)al koxy, PCT/EP2006/061976
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fluorinated (I-4C) alkoxy, (I-4CQalkyl, or fluorinated
(I-4Calkyl; or R2 may be H Wien R3 is
R9 R10- am nosulfonyl R3is OH N2, CN, fluorinated

R0y 6C)aikyy, (246C)dipayl oo 3 6@)aliGyl;k oxy
hydr oxy( 2- 4C) al koxy, (I-4C)al koxycar bonyl,

- %O abdenn Y1 ACYsIR6DH nmhorn{ated4@)¢d:}aﬂéo)t?,a(bmydnaﬂy or fluorinated
&{g_ 40) al ken oxycar bonyl oxy, R/ am no,
ﬁi@k&lm)’n " mpyp bbowhen Rots R %nynnnosulfonyl

R9, RLO- ami nosul f on or phenyl il -4C) al koxy, wherein
e BN Nong CR otiosnaiey (sdsanikon ed] HODROROYCIalkoxy,

TGRS © TG RoSt o, (PUoR ke myprycarbonyl
zmmmmbnylbzy,«@)m)w@wmxjcaﬂboﬁsamy (RR-sb0, 0 R -amin,

21zl@l kyl am no; R4 I 5 RL1-pheny
Fé Sfmmc atbgayly| R Bmeai@pﬂswﬁqeywénphewﬂ(lﬁ’&)@u@amy wherein the

%Qtéﬁ i ﬁ&ﬂlllyysq bdfifupar Hb d éf’tn‘?cge Vgubg]clt%}ﬁs Rblected from

su t|t entss ecte r OX
hgtiogen ammd; rhajogen, hittex onﬂudsminethyy amno,( (}-4C)ﬂlkyﬂ,y [(2-4C)alkenyl,

(ke s T by o 7"

§Rz 4Q)al kyI suI folg SI -4C) al ky] car bonyl ,
aipkeny 105 2 b rpC)heterosrl, cyharen thg ipbany giyheterparyl group is

Pty GRSt iin 2o ik SRR Iceid fpm hydrony,
afi@| khydlegenb omytro, phmﬂdlr@me?g];y: <;(y|an<2r 9 gl iC)Ia(I:kgrl bog 1 -?C)alkylthio,
{ )
%%42;@512&3’:22052&%1]%%&’?%)/ i}ﬁfﬁ’ll}t;onyl V\,hergi n the d
gg{ll ring or the heteroaromatic ring is optionally

fluterlkylt h one or nore substituents sel ected
from hydroxy, am no, hal ogen nitro, trifluoronethyl,

c}yanols (I (h—@p&allq/lsulfq@l 4C) -4@)@ky]ca(rbony)l,(;) al¥¢eydlkenylcarbonyl,
((} @ychoaﬂ(y\fdar‘tgony (1 4(?)4?(5)aﬂ(|oxyca?bdnyl (3-4C)alkenyloxycarbonyl,
(1-4C)alkoxy(1-4C)alkylcarbonyl, (3-4C)alkenyloxy(1-4C)alkylcarbonyl
phenylcarbonyl, (2-5C)heteroarylcarbonyl, phenyl(1-4C)alkylcarbonyl,
(2-5C)heteroaryl(1-4C)alkylcarbonyl, wherein the phenyl ring or the heteroaromatic
ring is 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, (di)(1-4C)alkylamino;

R’ and R' are independently selected from H, (1-6C)alkyl, (3-6C)cycloalkyl,
(3-6C)cycloalkyl(1-4C)alkyl and (1-4C)alkoxy(2-4C)alkyl;

or R° and R' may be joined in a (4-6C)heterocycloalkenyl ring or a
(2-6C)heterocycloalkyl ring, optionally substituted with one or more (1-4C)alkyl

substituents;



RO and R10 are independently selected fromH,
(I-6C)al kyl, (3-6C)cycloal kyl, (3-6C)cycl oal kyl (I

WO 24@paiyl and ( 1-4C)al koxy(2-4C) al kyl; or ROPEITEPRIE061976
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may be joined in a (4-60Q heterocycl oal kenyl ring or a
(2-6C) heterocycl oal kyl ring, 6pt| onal | y substituted

with one or nore (I-4C)alkyl substltuents R11 is H,

R'! 6C)isl kd{gycaﬂbﬁm)alkoxmbm& anRHR'-amino,  (1-6C)alkylcarbonyl,

AR HTEL. R s Jr iy | R somngeabiyl, R’
fﬂm sibsanyl; R12 is H, (1-40al kyl; R13 is
(1-40) al ky1 sul fonyl, (I-4C)alkyl car bonyl ,

?g }}%c( Cﬂ yl car bonyl (1-4C) al koxycar bonyl ,
I ke xycar bonyl, (di) (I -4C)al kyl am no-
3 4Q) al
g C;he t r@yﬁ)(r 4f?(1§?11,( 1- q ésca?ﬁl%cy c(a:ug)ro yl ! (3-6C)cycloalkylcarbonyl,

Gldlketyramogl oal keBydd) anceﬂﬁyaydawo@gr bonyl (di))’(l -4C)alkylamino-
((I - 4C) al koxy(l 4C) al kyl car bonY(y R14 R15
Epadkdesrbpyyls el 2R Ibgteracyetpalkyl(l 4€¢915ylwbonyl ” (4-6C)heterocyclo-

el é@ﬁ'&‘gﬁhﬁlﬁ”ﬁ‘rﬁ%ﬁaﬁ&ﬂ“ﬁ PERISGLAANEY
HLGUE ) A Hfodeid® UGN B! it oyl (3-acptkeny

246431 Ideyiyl,2 (3610 1 1, hydroxy(2-4C)alkyl
&f’?ﬁ?ﬁygg?ﬁ% k’ﬁnygl(z s "5?6133? (- 4C)ﬁ“‘? ATy et
A2kt o obr 46 omPaACplivL «Jig cf?'C)pacalammoxzr@c)ancyl

ﬁ_%&@%%() ﬁoaﬁggcﬂ E?’F:Nar bonyl o-r a211&e1jflcycloalkeny1(2-4C)a1ky1,

mhamyi@le@)aﬂ@ahﬂld/(mmptemlrﬁ(]samalk}hﬁr eof . The

4- phenyl - 5-oxo0-1, 4, 5, 6, 7, 8- hexahydr oqui nol i ne
de{si(yafR%PeN; according to the present invention are
potent FSH receptor activators and nay be used for the

sia{m;}g 0§ 8t SOYr poses as native FSH since they behave
l'i ke agoni 5ts, with the advantage that

Z is CN or NOy;

R'® is H, (1-4C)alkyl, (1-4C)alkylcarbonyl;

or a pharmaceutically acceptable salt thereof.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivatives according to the
present invention are potent FSH receptor activators and may be used for the same
clinical purposes as native FSH since they behave like agonists, with the advantage that
they may be prepared synthetically, may display altered stability properties and may be
administered differently.

Thus, the FSH-receptor agonists of the present invention may be used for treating

fertility disorders in e.g. controlled ovarian hyperstimulation and IVF procedures.



they may be prepared synthetically, may display
altered stability properties and may be adm ni stered
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present invention may be used_for treating fertility

di sorders in e.g. control | ed dvari an hyper sti mul ati on

and FVF procedures. The terns (I-4C)al kyl and

(The6Eirad kKiy-HCredkydsmd (1P6E)akkyt@$ iused i thendefinitioramadae chramched or

unpr anche | kyl qQroups having 1-4 and 1-6 car.bgn, .
HBBO TP &S TV ITB - Gty OTCRAE, OBRGEYA: being methy,
BB REWL, istPth }l'zl,' 121@: C sdaUibut} 1 isbﬁ&?FM teflMRLyf1&&tE.- but yl

et¢. 'The term al koxy(2-40) al kyl rmeans’ an al koxy

y ¢ : . .
S1810m (ACHH SR mLh AR50 2 31 Bl of whih
abntas 2 earben atemk) attachatdatbed allkyd 4fouplhaying @i carbon atoms.
fluorinated (I-4C)al koxy nmean branched or unbranched

athisYlerrad dluatikasy (40YaRyl Ha iflagridatéd ¢B40Y4lkéyOfRan branched or
respectively and which are substituted wth at | east )
snbrapchedralind aad gkoxygsounsy having 1 Ajashqoeatgms respectively and which

%ﬁ@&h{éﬁ%km@ﬂy sk &ieﬁﬁoqir%%%. mean branched or

unbranc groups having 2-4, 3-4 and 2-6

rbon at nespect such I
TH0 0nd) CRCAEEREn AEhery) Tl RN, sy branched o
abfantiedngits] SfouphRiHvanichad 3 al dadmyé caiboh Bonttaydspettively, such as
carbon _atons, such as ethynyl and propynyl. The term
ethesr) ayhutensl eyd nasal8Yla cycl oal kyl group having 3-6
carbon atons, being cycl opropyl, cycl obut

| 1
dine | topen (2-#Clalkinyy ehash xghchedos unbranched a}/kynyl groups having 2-4
3:6C | oak kyl (.l - 4C) al kyl | -40) al kyl :
e el SR Wttt ea i th a0 OO
e e LR BTL L Yo 0o 82, PEEY! RUSLY S9PLABS s, being
r&%l@ﬁl‘%ﬁg} bbb, Q%Mnﬁa‘éﬁd‘ gyéfo}@x?@r bon at ons,

pfeferably 3-5 tarbon at'ons, and at | east including

efQ I |/ ich :
e gC B Eh] Ak gl pn P PRIy, MG A oviously
aebned, Rutstiartedaith et(3166a¢yeinnllgldk W groupdas Mestouplyelefinedd
are piperidin-1-yl, norpholin- 4-yl, pyrrolidin-21-yl

ame ke (250heterptycloalkyl 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 piperidin-1-yl, morpholin-

4-yl, pyrrolidin-1-yl and piperazin-1-yl.

The term (4-6C)heterocycloalkenyl means a heterocycloalkenyl group having 4-6
carbon atoms, preferably 5-6 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.

The term (2-5C)heteroaryl means a heteroaromatic group having 2-5 carbon atoms and
at least one heteroatom selected from N, O and S, like imidazolyl, thiadiazolyl,
pyridinyl, thienyl or furyl. Preferred heteroaryl groups are thienyl, furyl and pyridinyl.



The term (4-6C) heterocycl oal kenyl neans a
het erocycl oal kenyl group having 4-6 carbon atons,

w@e@barabl y 5-6 carbon atons, and at | east i ncPCMEPZP06/061976
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one het eroatom sel ected from %I O and/or S, which may
be attached via a heteroatom ’f” feasible, or a carbon
atom Preferred heteroatons are N or O The term
OlleE(@)i(Bhetemr}yIgrmqanmyabeha!ta&hemw'mmtchﬂ)ogram:p dray heigroatom, if
% ?ar bon atons and at | east one heteroatom sel ect ed
pasthla O and S, like inidazolyl, thiadiazolyl,

|d|n , th| enyl or furyl Preferred heteroaryl
él{h@ @melm&swse(ah@'ewpe@s (@} |AMFRQ group, monosubstituted

of dé@é?ﬁﬁt@% Wi'tﬁl}ﬁlllgg gﬂﬂfﬁ 'Eﬁ%{h Blewg'{ch %8&&915\1' LA AbGR5tBRR and has the

atom or etero easl
(saling fieariGp ab bydvaouslyalefinedised her ei n neans an am no
group, nonosubstituted or disubstituted with al kyl

JgheURsm Rd6denOmeidy ElotRy)t clildine] blo@ilebomn icHimd)swhdiéin chlorine,

has the sanme nmeani hg as previ ously defined. The term

Il?&l’fé@’er‘?frﬁé’éﬁf‘safﬁlptf‘é?ff% chlorine, brom ne or iodine,

wherein chlorine, bromne or iodine are preferred. The

tTélr: rtﬁqnhahara@e@mceléy agceatabbrﬂah epreseals thpsqwaéts evhich ergowithin the
SCQ m(ﬁcl fe h'lnta %2R ?Iltqefd:fh ssues of humans and

j cP&e‘?m? asd?%Eﬂ . ftat]s for Y5 3 spitaet Tok 1 tiasuss of hpm

A wtlinansls dAtholDiIue 0%t Ry, Srrivhtidho llergidhéspdnSX hid th like, and are

irritation, allergic response and the |ike, and are

CommensIate withyiat 1easpnakls henelifriskiaties Pharmasqutically geceptable salts
P ! b O i
e artEllIﬁﬁkrg?/Jl n%?/ eeﬂfoes, a#ﬁ%ﬁdh?ﬁaﬁ%gt%ﬂ“rg ngl tial' Bolation and

|panﬁedt1ommfahei c@pounds af rImmméntioheommpspmtuhyd by @éactihg the free base
t t el o t

FERRCOD o S ADIB RSB Seifh ek &b ArRehGHiErAcib Phosphoric acid, or

RYERE Eél&,r bCwakih o I%Qﬂé RRRY & ;ﬁféhaa%' r eQém@gla{séﬁrbfé aﬂ:?d q}lh‘lc acid,

or with an organic acid suc for exanple ascorb
aw'taﬁic acid; lactic a@'ddtnaleh:racar nalero¢ deid) faotaric acidi glycoted md; succinic
mal oni ¢c.aci d

. gl | j i d . .
26 PO St Ao TetiinSiia Bt ad e Hie e acid function
Rdyed Rabied Q)ﬂﬂpa@&gémca&da tfiferhll e, 1RSI hfyéh'&ldeoEotassmm

may be reacted with an organic or a mneral base

dydioxidervy ditlowindwdrgzideassi um hydr oxi de or |ithium

hydr oxi de.

One aspect of the invention relates to compounds of formula I, wherein R' is

(1-6C)alkyl. More in particular, the invention relates to compounds wherein R' is
(1-4C)alkyl.

Another aspect of the invention relates to compounds according to formula I wherein

R? is halogen. More in particular, R? is Br.

In another aspect of this invention, R’ in the compound of formula I is

R’ R'%-aminosulfonyl. In particular, R’ and R'® are independently (1-6C)alkyl.

Another aspect of this invention relates to compounds of formula I, wherein R* is R''-
phenyl or R''-(2-5C)heteroaryl, the phenyl or heteroaryl group optionally being further
substituted with one (1-4C)alkoxy. In particular, the invention relates to compounds

wherein R'! is H or R'>,R"*-amino.



One aspect of the invention relates to conpounds of
formula I, wherein RL is (I-6Calkyl. Mre in

w@200bi1csi@ar , the invention relates to conpoundBCTMRI086/061976
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RL is (I-4C al kyl. Another aspect of the invention
relates to conpounds according to fornmula | wherein R2

is halogen. More in particular, R2 is Br. In another

ds figther afpedthufshd invenionoelateRB compduads ofrfoomnkd Ipwherein X is O.
formula | is R9, RLO-am nosul fonyl. In particular, RO

ah dndthét a3pert,i thel wenitanddneras corap@indy bf fomald1ewha@Re¥tis CH.,.
of this invention relates to conpounds of formula I,

VR Bspgdt dfSth&inbentidieRMtesab chRpolnds Whhah erigeny! . the

phenyl or heteroaryl group optionally being further
SRSt & e\“i 5Hh8fvenkioft €bAL ﬁ\%mﬂdﬂmﬂ@%b&ﬂl éﬁe 01t RBre of the
invention relates to corrgoun erein R11 is

R k] Gefamiions. of thaigiobps Ratipegh RY and X, iYharehZ iap deﬁned here above

rel ate .C d of .f.ormu

Ao copned ST et Rem 0L b EL g bty quinotine
el of forhi@agi n Y is CH . Another aspect of the
invention relates to conpounds wherein Z is CN. Still

b RRRT b e b bﬁﬁéﬂiﬁﬁecﬁ°ﬁ?ﬂéﬁﬁﬁ¥%ﬁﬁmﬁﬁt ¥, which
daveipsEQY ih Iuhedmgdllngemsag oflleXs th‘a(n A08 M (sles@itiod éul exemnpde 43).
above are combined in the definition of the

Sufihisie gbndralanethddsdobthe prepardtion R Yi cotnponnds 4re oatinpd beldw.
of formula I . Yet another aspect of the invention
concerns conpounds according to Formula | which have

an EC50 in the binding assay of [,e8% than 10~8 M (as
described in exanple 43). Suitabke general nethods for
the preparation of the conpounds are outlined bel ow

VI VIl VIII V FGL and F& aPR# e onal groups A =
(substituted) phenyl or (subst ted) heteroaryllIn

sone cases, the Rx-groups coympr]sing functional groups
may need additional tenpor tection dependi ng on
the type of reaction to be | orged, which will be
easily recogni zed by a pgilson SKi |l ed in the art (see

Protective groups in Orqam
R4 Il A = (substituted) phenyl
or (substituted) heteroaryl

R4
) Y
; R R3
+ | +
R1 o HN _
0
Vi vii viii Y

FG1 and FG2 are functional groups
A = (substituted) phenyl or (substituted) heteroaryl



Synthesis, T.W Geene and PP.GM Wts, John Wley &
sons, Inc., New York, 1999). The

wd2@hamgle 5- oxo-1 , 4, 5, 6, 7, 8- hexahydr oqui nol i NePCT/EP2006/061976
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derivatives of fornmula I, whegein Rl, R2, R3, R4, X Y
and Z are as previously definéd, may be prepared
follow ng several strategies. Method A starts from

zlpmomer cases)| ;hef thgtdupl adoinm&fisinfg flretighal Sgromes may need additional

gqrp]aggmr[goqeptloq,\ﬂfeé%gqﬁlﬁg ul I Qe ﬁgeea;z{lglggdaﬁezgogpg&ggﬁiaﬂ will be
REEY RieSEMzAED) BePerddlf sﬁ@ed '11§ tRe hHNGE PRGecAOsOups W Organic

as nitro, azido, (optionally proteg§ am no,

Sopthiesin . Wy Greaneand @dy.MyWntsxddhn Wdcsb&qohs,dnacNdw York, 1999).
sul fonyl chloride and the |ike, which may be converted

to groups defined for R3. Il-a l-a: R8 = acyl or

sul fonyl group I-b: R7 = alkyl R8 = acyl or sulfonyl

gthe Uppliediiy1- s»oauml £S5, 6i’7\18-h6)§dh?ﬂﬂoqmn6ﬁne] Herswakivenyf fdrindl Dfwherein

cqnmpgunds_ of general_formula |- i el ds conpounds of
rr%r g:f B & podyZ me?%pwvmslypé fingd, mgy be prgpared following

def
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appro at el’y” subst it uted hal'i de, acid hydri d
oulfel chloyide hed thddikieswhikk nmyd@mouvaerwﬂ ta ghmpe definsd fasR’.
triethylamne, iV,iV-diisopropylethylam ne (D PEA) or
pyridine, to give iV-acylated or JV-sul fonyl ated
derivatives of fornula |I-a, respectively.
AlternatiKely, iV-acyl ated Ronpounds of general R4
formul a¢Ya may be obtaingd' byreaction of deri Xa\t k¥ €S

[ - arow appropri at elgp i tuted car boxybi clacjds
in the]presence of _a cou g FeagBht'¥uch” as R8

di i sepref car bodi i m @e Q. (Ba=crer1 _©
[ j ar bodi | mi de’ ( EDA
, N - tetramsturni um
: borate (RIBTYS

0(7 az&benzotriazol -1 -yl Y-

AV ViV -tetra yLur aflu hate
(HATU) “gnd atert Im'cFl%I)i/i a%n%ylﬁggu ml g&i& q Egg/ﬁ)rghlf@yl group

sol vent such as iV,iV-dinet hyI f or mam de or
di chl or onet hane at

For example, N-acylation or N-sulfonylation of compounds of general formula II-a
yields compounds of general formula I-a, wherein R, R, R*, X, Y and Z are as

previously defined, R’ is H and R® is an acyl or sulfonyl group.

In a typical experiment, compounds Il-a are reacted in a solvent, such as
dichloromethane, N,N-dimethylformamide, dimethyl sulfoxide, ethanol,
tetrahydrofuran, 1,4-dioxane, toluene, 1-methyl-pyrrolidin-2-one or pyridine with an
appropriately substituted acyl halide, acid anhydride or sulfonyl halide in the presence
of a base such as triethylamine, N, N-diisopropylethylamine (DiPEA) or pyridine, to
give N-acylated or N-sulfonylated derivatives of formula I-a, respectively.

Alternatively, N-acylated compounds of general formula [-a may be obtained by



anbi ent or el evated tenperature. Conpounds of general
formula I-b, wherein R, R2, R4, R8, X Y and Z are as

w@emeilonszd y defined and R7 is a (I-4C)al kyl grPCpEP208§/061976
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be prepared by iV-alkylation Qf derivatives I-a with
appropriately substituted alkyl™ halides of general

formula R7-Hal. This reaction is typically conducted

ireactibe it dsrenateesoll-a witls epprophiataly patistiiseds cabakylanatids in the

cesi um car bonat sodi um hydr oxi or s di um hydrjd
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tetrahydroiuran or” 1, 4-di oxane. 11- _
Itettametllyluroafury | tR8afuciolydrater éUBTUhyI orgr €&y -Braberotriazol-1-yl)-

mﬂ\a}s ﬁﬁgzthylfldé{lqlﬁlﬁli%befﬁgéﬁlg age: (PB&TI_J) glll(i( i !tertiary amine base

gelf opE t11§3 ran8dIv¥ng! shch CANNNUARSetRY1fdrHafilied of -dicHTBidnehane at
obt ai ned reductive al kylation known in the art with

anbjant gr @l@vgt@rbsnmgragll‘eac et al dehyde,

(i so)butyral dehyde), acetone or but anone, g/pl cally
¢amuounds obfgegenk fedmufia drhy | whereinaR4r Bt REaREdXwiY iandhé are as

?8‘5 ‘%b @%ﬁﬁeﬁ ﬁ@gﬁgggf %&E}’ 0%3‘3? argzg:yg %ﬁ{e%%eﬁ %yr}\l alkylation of

deH AR RO XUDRHIO Byﬁbpﬁﬁelthuﬁstﬁuﬂeﬂ %ﬂ&y‘? h&Rdes Tt geﬁéiﬁh fodula R’-Hal.
met hanol , et hanol di chl or onet hane,

iThis veagtion i yymienlyaeandacisd ini the Lpresenegof gobase such as potassium
[ I .acetijec
%Q].Ibag-ﬂ? Je\élurrpce}rggna% %é&ﬂ%%eh}%é%)g&a ?15 ?02“1?{8”% lhgaﬁ@e_ 1%1 Juftable solvents
@ﬁm)cnsn disc}ﬂxfro@eﬂﬁﬁal NNrdimbﬂiylfbnﬂmmﬁay, tefl@nohedimethyl sulfoxide,
i V- acaII ated or Nsulfonylated to give conpounds of
erdydiofyran g 1.4-dioxangy” t he same net hods descri bed for
the preparation of conpounds of general formula I-

fromll-a. Conpounds of general fornmula Il-b may also
be obtained vig a 3 ep sequenceg, First, conpounds qf
fornula I'l-a npy bext uertedto\'( !
2, 4-di ni t r ob&hzenesuld onani de X~ R7

R2 NH R2
2 ALK H
—_—
reducing
yd agent yd

R1 N Alk=alkyl * Rq N
H H

Il-a II-b: R7 = alkyl I-b: R7 = alkyl
R8 = acyl or sulfonyl group

N R7-OH
"DNS  or
R’-Hal
Hal =Cl, Br, |
R1
ll-c: DNS = 2,4-dinitrobenzene II-d: R” = alkyl
sulfonyl DNS = 2,4-dinitrobenzene

sulfonyl



derivatives Il-c by iV-sulfonylation with
2,4-dinitrobenzenesul fonyl chloride (DNS-C). The
waeaobormsm de nmay be al kyl ated to gi ve conpoundBCDEP2006/061976
general fornula Il-d by usinggﬁrt known M tsunobu
reactions with appropriately bstituted primary or
secondary al cohols of formula R7-OH (R7 = al kyl),
tAltepietivylyp lcosphumis ¢ fidrimmiten [by mag shen obmained ) byanadluative alkylation

) R KTy ERCIER T -
%k%&rﬁﬂeorl“ iEE’Qlly‘? NEorh ﬁdﬂ'ﬂﬁﬁ Qifuéﬁleraﬁ\' foRmlRL %elaYe theBRd with the

sul f onam de of general formula Il-c may be al kyl at ed
@pprogriate kydarbmnlyl desmppuricor pud a aR7reda¢ing Haigent GuchBrags  sodium

1) and ui. t abl e base su .n

s ghRor i 28, MR arReeoo BRI o o SHTfE SorhE Such as
héhﬁlbpxétﬁ&aolddﬁiﬂﬂ’&%eﬁfané hay, Aldimé&hy IFRAmige op Omektiel Nhereof,
a primary am ne such as propyl amne in a suitable

optigratly 15 thh pepsentie | asids riaeh am acatieeagidy ity @évecepmnoynds of general

%rn;(}ﬁé 'fPlba dolrrr é‘g 1S4 S%%ﬁéljay %r¥nu1{ qﬁbg‘ia?\t’ Stgég{ g@ ng-'élgglated or N-

ved u mer capt oac

ts&llfén}az[tyd wgine cbmpamds odl gSﬁﬂraflefbhnﬁlu &b Bysthe same methods described
di chl oronet hane. Precedence for. these types of

10 derthe pesparatign oheomprnds phesnerad formwlal-a Bgm Bsaanmp e,
see: Tetrahedron Lett. 38 (1997) 5831-5834, Bi oorg.
Nempognésof geseral farmuie Help mag 2bsog@antitaiped mg a3 step sequence. First,

or%§§1§§} oa#ﬁq?mﬁll)l}g%/gaﬁ ky% %foainvf (gut? ?ﬁ:‘g F’ié Fé@ulfonamde

Aytivariiek Y- lhgsNrwlfbhﬁaﬁmitHemdidﬁrdﬁemeskmdaldnfrlcnhldrhﬁ (DNS-CI).
preparati on of derivatives Il-b, conpounds of general

e Rliifenamife #1a§ bela8BAdt6d 10 S EShPoRls oRBener forfflla X-d ¥y using

and Z are as previously defined b reacting conpounds
15 fart knowyn Mltsm reaptiens) with mpproarlaf@i/w substiyted pifmpfycpr secondary

S al_d xgh
SRORRE oL iy a X B R SRV ribeRIRRRPRAS LoioMG % bound)
ah&yhauimloazcdﬁéarw@iyﬂatesld Iapproyrfafe Fé%}v@htsorsuaﬂ adal1,,4-dioxane,
foll owed by removal of the gr oup npounds | -c¢

ﬁ%{gﬂhbfémﬁga%@r ﬂw@loyompnhyma@fe@e@w oF augl?lﬁ@t EmpeBBIe- albléqryatlvely,

?Irggﬁ\gﬂf&ﬂé}rﬁge %lfdg%gxﬁ?sfoﬁﬁulgeﬁ Qnﬁ‘ﬁyt‘t% 'aﬁkty[a?ec&J G§in 1 halides of

20 formula R’-Hal (Hal = Cl, Br, I) and a suitable base such as K»COj in a solvent such as
N,N-dimethylformamide, tetrahydrofuran or 1,4-dioxane. Cleavage of the N-S
sulfonamide bond with a primary amine such as propylamine in a suitable solvent such
as dichloromethane then gives compounds of formula II-b. Alternatively, the N-S
sulfonamide bond may be cleaved using mercaptoacetic acid and a tertiary amine base

25 in a solvent such as dichloromethane. Precedence for these types of reactions can be

found in literature. For example, see: Tetrahedron Lett. 38 (1997) 5831-5834, Bioorg.

Med. Chem. Lett. 10 (2000) 835-838.



compounds of general formula I-d, wherein Rl, R2, R4,

R9, R10, X, Y and Z are as previously defined. In sone
w@amed173vtthe reductive al kylation of Il1-a nmay OBCIIEP2006/061976

twice to yield conpounds of general fornula I-d

wherein RO = R10 (e.g. when foriml dehyde is used, RO =

R10 = nethyl). Il-e Il-a |Il-f Conpounds of genera
formula Il-a may be obtained by the reduction of the
nitro group in compounds of general fornmula Il-e to

the correspondi ng amgo group. Typicall 0 conmpounds
Il1-e are treated wixh gd nc dust and aca&figeacid in a

Su t abl e sol venr2 | '&% Nt pperat ures

bet weenQ £ and r
thods i ncl ude ¢ retrrent Wi th |ron0
catal yst such g adilum or pl ati num olh dharcoal , using

nmet hods and R&ageént el | known R0 killed in
the art. Alternatively, conpounds of general fornula
I1-a may becopt-gdubt@dhed)Yik/fdreavagersafsubshayd) alky or
JV-protecting grodgdvi(= PG in for rruICEIOit"iny) such as an
al Iyl oxycarbonyl (Al loc), fluoreR=oEytiihineycar bonyl
(Froc) or tertbutoxycarbonyl (Boc) grouﬁ i n conpounds
of general formula Il-f to give the correspondi ng

tiv ives I1- rotective ¢
e e mecthdtls drscribsanfar e meeprsian Y0Gvatipes Hrp. compounds
gf%ﬁét%l ‘?ﬁ/ﬂlﬁ@ql@ are Rl\leéf)al%e%@reﬂqulpﬁ W Rt x, Y]%lﬁﬁ Z are as
sons, w York, 1999.  Car boxyl ic acid
qbeerwomty definedf bg emtlag chmppunds IlHa-Wwith asnbmtekil) alkly) aldehydes or

t f di | kyl [
s BERBEhRRRR R PRriaReEEREr yltheRurone, i s weefiaRge) under
Y&duREve oRdiBbhd Or NPRAERIatR% Bf FefivdiRds belowahf RT-Oher R°-Hal,
preparation of derivatives I-a fromll-a to give

é@lﬂqymﬁwlabsremombpﬁtlnledmsﬂm% &Ommuﬂd_s I- Ri_naym red@@tlvmlkylated
agalx %&%S%)g?&p%la{f‘% @}ﬂ%ﬁtlﬁ&? ?)?(Ieﬁ ¢ Ci(et '%dgg g(% %éord%lgé y1e1d1ng

tcbmpsmidsea’pgmetam Forqildl 1<k |vﬂfetéiﬁﬂllpR2,ngleR9@|RlP oxmyl md Z are as
I1-1, by nethads known in the art: treatnent

10 P defingd; Inssome grsere thy redugtivg alkylation of Ht% AY SAFAE tWice to
3%1[1@ kb ﬁo gﬁ@f%leﬂéralcﬂkﬁﬁfaqed FhdrelMR® LrR72 (ég' Wadl formaldehyde is

vent " su
used, R’ = R'® = methyl).

Compounds of general formula IT-a may be obtained by the reduction of the nitro group
15 in compounds of general formula II-e to the corresponding amino group. Typically,

compounds II-e are treated with zinc dust and acetic acid in a suitable solvent such as



di chl or onet hane or tol uene gives the correspondi ng
acid chlorides Il-i. Subsequentreaction with am nes of

w@enwen &l376t ruct ure RORLONH, optionally in the PCEERNO&61976
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of a suitable tertiary am ned]ts)zase, yi el ds conpounds of
general fornula I-e. Conpoun of general formula I-f,
wherein Rl, R2, R4, X, Y and Z are as previously

dHF oedlicxade Rt itemparatocss baasyedre 00161 and erelfly tahapeyainset iAdternative

of de gener al . for - trifluoroaceti
Sihkadods nmenyinh Fotisrl. of Bydragen i the RFGHRAS agransition

RYthilaRydt ush DHIddRRh LrSRAYRRY AUHAr@8], using methods and reagents
di chl or orret hane, 1, 4-di oxane or tetrahydroiuran at 0

o@lidmozamisp dimse slelﬂipde irethe ag, ARetnatiealy,dompdnadsi afigsnertl formula II-a

AvRSattndt EeiSivhis B kiowb Rt ePeiet B s ik inyformyfa 1-D such

9 _
o e o) O
dutoxyearbonyl | (Bpch rgsowp épa?@ﬂp%’@é% rafi seperd fqmluby At-hdgj give the

r
SR P B it oS g Ay 8y o o i
&*r@teéﬁve@ﬁupmqpfgadkmyﬂﬂﬁszstﬁyWJEGi&I&I and MG, Widtd) John Wiley &
substltute%i{) alk hal i des E-Hal (E = al kyl,
PPRfp M SY QFIK)JP -al koxyal kyl , hydroxyal kyl,
(substituted) phenylal kyl or (substituted)
Kearkaxghe yacil anvatlym oﬂggnerzgrform}llabgl -h, rag@qsﬁb}q bynisgpenification of

AR EE A AT LU B8 BB erdha, SR HIHE RUALE scture

&LQRfOCNHE usfirg raahyﬁiﬂﬁigu redigent] ad- dbsaxlﬁuﬂe bei‘ore for the preparation of
| -met hyl -pyrrolidin-2-one to give conpounds of general o o
ﬂsnmﬂvgs I-arfrormﬁemgwmommmdmf O%nula L avherein 8 &%, R, R, R,

koxy g%{ﬁé‘ﬁ @Hﬁéfll R tsuéﬁgt Y g’%{’%@ﬁ% lg‘% gﬁormula II-h

mmay( bel bmhvértﬁletd)) tlieetmaspogdmg lagid. c]Abtléersnaf igemdryl, formula II-i by

ucondtlons as descriped. for. the conversio .
ShetEdR Kpapaahs Rt B EB ARG 2aididy ST LamR T-h with
effect thgs conversion.l-h: E & (substituted) alky),
Conpoundsyof general formula |y, may al so be obtained by

mani pul 3 |n of functional g%ous F& in conpourfls ®f
3 3) exa Ie R2

N
group RS QI’Tqul)J R9

II-i
thionyl chloride or oxalyl chloride and DMF in a suitable solvent such as

dichloromethane or toluene gives the corresponding acid chlorides II-i. Subsequent



compounds of general formula |-k, wherein Rl, R2, RS,
R12, R13, X, Y and Z are as previously defined, Ais a

w@ swbatisrat ed) phenyl or a (substituted) heterper/gP2006/061976
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ring. Il-a: A = (substituted) fhenyl or I-k: A=
(substituted) phenyl or (subs]t futed) heteroaryl
(substituted) heteroaryl R12 = H or al kyl R13 = acyl

oeacsion fwaithy hmgres uyf genemab smoctuef RYEANHalopfiaraliylia the presence of a
wherein Rl, R2, R3, Rl4, X, Y agnd_Z are_as previously

St prov BTt 156 Yol smplpdR BLESET BBty | or a
(substituted) heteroaryl ring, may be obtai ned by

reductive al kyl ati on of conpounds of general fornula
I11-a usigg the sane nmet hods described for the

Sosmenndy ohgeseral dopsolmdtd, whersint RoR’) R™aXoY dnd Z e @& previously
t e n SCri t.he. pr ration. of
AREFRISEE Fyaig Fik B Bplaiiegtod s PLBRRNF b ickngfseqsr) formute
3l kit i Diorodcetio apBdnids ahd 3 suititle Bhedadyhlas rivihHahPB s pyridine
i,n the presence of sodi um c%/anobor ohydri de or sodi um

fip p geiablssems sy as sichierpmsthage. deb s antier tetrahydrelizan at 0 °C or
fonE - i , Y.
PR e RO RS, Rt ons TS o ik ] Ry e found

firln éiteydtuer far exkambket sdetiOrg) Phept Briooad. \ht. 26 §5094l) 429-488 =Acta Chem.

bst | - = [ h I
SERC SR KSBAABISR, oo 2 ot SR04 ElBlHor ot
A, IEgfez)ﬂféﬁtabédfﬂﬁg)t@'tﬂ&yﬂmth@i&oﬁﬂiﬁé&'ﬁﬁtdbﬁﬁtﬁ@ fekyl
cycl oal kyl cycl oalkyl 5 = (substituted)al kyl,
cycl oal kyl Conpounds g& general fornul a IIIR-a may be
prepared from conmpounds of general formul atfi1-b or

[11-c in anal ogy to XheQpreparation of com‘founds I1-a

fromll-e or I1-R? Lively. -b: Rz tituted)
phenyl or -a: A = ( stituted) phenyl | -c: =
(substituted) phedylYor (substituted) dmetgroaryl
(substituted) h ¥ (substituted Daryl

R1 R1 N

N
H

l-g I-f
Compounds of general formula II-j wherein R, R%,, R* X, Y and Z are as previously

defined may be O-alkylated with (substituted) alkyl halides E-Hal (E = alkyl,
fluorinated alkyl, alkoxyalkyl, hydroxyalkyl, (substituted) phenylalkyl or (substituted)
heteroarylalkyl; Hal =Cl, Br, I) by treatment with a base such as potassium carbonate
or cesium carbonate in suitable solvents such as N,N-dimethylformamide, acetone,
tetrahydrofuran, 1,4-dioxane or 1-methyl-pyrrolidin-2-one to give compounds of
general formula I-h, wherein R, R%, R*, X, Y and Z are as previously defined and E is
alkyl, fluorinated alkyl, alkoxyalkyl, hydroxyalkyl, (substituted) phenylalkyl or
(substituted) heteroarylalkyl. Alternatively, Mitsunobu conditions as described for the

conversion of derivatives II-c to compounds II-d may be used to effect this conversion.



PG = protective group Am de derivatives |-n, wherein
Rl, R2, R3, Rl14, Rl15, X Y and Z are as previously

waledooned7and A is a (substituted) phenyl or PCT/EP2006/061976
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(substituted) heteroaryl rin%g_way be prepared from
carboxylic acids Ill-e, by Sanme nmethods (via acid
chloride or by the use of coupling reagents) that were
descri bed for the preparation of conmpounds I-e from
II-h.III-dh4A = (substituted) phenyl or Ill-e: A=
(substituted) phenyl or I-n: A 3*(substituted) phenyl
or (substXtuted) heteroaryl (su%stituted) het er oar yl
(subsRk? eDH het eroaryl |Rm; ‘& QLFsubstituted) phenyl

| arly, esters of

gener & ormul a T-0, whereit R2, R3, R14, X, Y and
Z are sced/i otfdry Bt i nedland & is a (substit uted)
phen (substituted) hetefoallyl ring may be

ob®bi néd Y rom deri vati ves and al cohol s of

general fornula R14-OH using the same nethods as

descri bedfor the conviexBt @ubstfted)difyt e i nto t he

correspondi ng am des |-n. Conmpounds of general formula
I1l1-e may be prepared fromthe correspondi ng al kyl

€ngpoaindd of gereyal Faseulal nag/ dlsarbel obfagdd dst maniphladomge functional
wel |l known to those skilled in the art. Derivatives of

SEWS aF G2 o it fosnnovpds \gfc penerpl pformuda T (methed B). Yopgrample,
ﬁ;lﬁé‘t P2afbf \F ifdChrb e Of | RLHRP FdrhtiiLHl-a i

p eni)(é/‘)flélora Hg X)s Slge;%ﬂ%?%t %g’ﬁﬁ?%et% g@B%‘? d?i é?g,&grrady&[%eae a 1n same
mnamper esl describbd b theocorykrsidre ofiderivatives gr-alptoi ha and I-b, yields
conmpounds of general .formula LIL-g wth _ap akkyl
fampausrofgasnBa orfus ke s & R R R s Nagndpé are s
Brevildslydefined, A é;@hbéﬁtut%&!)cﬂheﬁxllr&%%ﬁ&ﬁtdte?d) ‘h@fe[‘éagﬁ ritigt

in an aprotic solvent such ‘as N, Ndi net hyl f 6r ram de,

1, 4-di oxane or tetrahydroiuran in the pregence of a

base, such as smgi um hydride, potassium aar bonat e,

cesium carbongte or triethyl amine at afbi ¥t

orel evat ed tgf?cper ature. Alternativel y,x”Eonver sion of
conmpound®2Qf Reral fornmula II1-gra &3yl ethers of

general for al-p my -he gcconpli sl under
M t sunobuot

z
R1 N R1 N
H H
lll-a: A = (substituted) phenyl or I-k: A = (substituted) phenyl or
(substituted) heteroaryl (substituted) heteroaryl
R12=H or alkyl

R'3 = acyl or sulfonyl group

Compounds of general formula I-1, wherein R, R, R’, R™ X, Y and Z are as
previously defined, R'® is H and A is a (substituted) phenyl or a (substituted) heteroaryl
ring, may be obtained by reductive alkylation of compounds of general formula III-a
using the same methods described for the preparation of compounds II-b from II-a or
by the 3 step sequence described for the preparation of derivatives II-b from I1-a via II-
¢ and II-d. Reductive alkylation of compounds I-1 with aldehydes or ketones in the

presence of sodium cyanoborohydride or sodium triacetoxyborohydride may afford
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al kyl ati on conditions. In such a transformation,
al kyl ati on of the hydroxyl group in conpounds of

woerorala7d 1 1-g is effected with al cohol s of gePer/aP2006/061976

formul a R14- OH under the agency of (resin bound)

tri phenyl phosphi ne and dief “azodi car boxyl ate or

its derivatives in a suitable aprotic solvent such as
tcompaimdiraff general dormuilac Fing rvairareih Rie R*) R, R ARE, X, Y and Z are as

substjtuted nyl or ILIl-g: A = (substituted .
ﬁcg}}siy eﬁln_e% ag(gg:lg e &}{pg‘rtﬂiu{egg g]eﬁnyb H‘ge*h &pggputea) hePteroaryl ring.
(substituted) heteroaryl (substituted) heteroaryl
(substituted) heteraaryl Derivatives of dner al
formula I'll1-g nmay be abtai ned by cleavageref the

hydr oxyl protecti ngvgroup in corrpoundsx/éff gener al

formula I11-f_ Sujtahle protectiv , wel | -known
to those skil er a'%‘he art, are ?%1 gt rahydr opyr anyl
(fHP)_or tert-butyx dinmethylsilyl (N protective

gr oups. eavage of fhe THP and TBB groups is

general |y acqonqyl i ¥hed by treat ng 'h aci ds, such
as hydrochke , trifluorg Ul fonic acid or
trifluoroacetic atid in a suitable sdfvent, such as
tetrahydroiuran or nethanol. Alter %tjvgl t he TBS

117 A = (syb; m A= tifut ényl
group Y DeHEAAEME L eat KB D e
tetra-"- bukyi gueiuddiairylf | 'uori de Rn={sadsmadaytty,ol ur an.
Rel at ed protectivd®algt oup mani pulat | logligh be found in
Protective groups in Organic Sy%khé§%§kﬁ ‘W G eene
and P.GM Wits, John Wley & sons, Inc., New York
1999. Conpounds of general formula I may also be

SRS R O A B TS a0 0 e T B PHBR g goner

dbromgda 1l drilHles indaatogyhe thef mrepdrigorcafivoatpoundsIief from - or I1-f,

conmpounds of general formula Il and I1l. The two
feSREEHEMal groups can be, but do not need to be,
identical. It is clear to those skilled in the art

that the ordeFl in which the functjonal groups FA andd
FG2 ar enodi fA"eQ may be cruci al AfGE a successf ul A Npg

synthetic qutcome. Cearly, ipvsome cases the use ofv

(orthoggna )_Fgotectlve gLoups rmy be necessar R3
exanpl e, {iIMitro conpounds uf yéneral fornula y
be redugeti o the™diram no gopounds FV=DUSsing §
met hods Jldegcr i,bed for the Jpreparation of derivafives ,
I1-a f (11 e. St andard yl ation or
JV- sy atN.on afforgd HRPURAS R1 N
H H H
Ill-b: A = (substituted) phenyl or lll-a: A = (substituted) phenyl or lll-c: A = (substituted) phenyl or
(substituted) heteroaryl (substituted) heteroaryl (substituted) heteroaryl

PG = protective group

Amide derivatives I-n, wherein R', R%, R}, R R", X, Y and Z are as previously
defined and A is a (substituted) phenyl or (substituted) heteroaryl ring, may be
prepared from carboxylic acids III-e, by the same methods (via acid chloride or by the
use of coupling reagents) that were described for the preparation of compounds I-e
from II-h.
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of general fornula I-q, wherein Rl, R2, R3, X, Y and Z
are as previously defined and Ais a (substituted)

w@b@agi730r a (substituted) heteroaryl ring andP@LUBP2006/061976

R8. IV-a: A= (substltuted) p&enyl or IV-b: A=
(substituted) phenyl or |- 16 = (substituted) phenyl

or (substituted) heteroaryl (substituted) heteroaryl
(substituted) heteroaryl R8 = R13 = a Cy| o r suifonyl
group To all ow. i ndependent variation of the o
substituents (ﬁ.g. R8 and R13) , tije functi onal groAu)b\?\rRM

i n conpounds Af ogemeral fornula |2 d to be O
functionaliged in an orthogonal ,manner. For exarrplxeY, R15
conpounds ofl_general formul agdV-c gpy be R2 R3

functi onal d using the sane ods desers bed

t he synt lves of derivativesd-& I-b,_lTéndOI-
fromconppaundszi|l-a to gi ve cappauads of genera z
formul a d)l wherein R1, " and Z are
previ'%ﬂus y fefined, Ais B (sSUbgfi ut ed) ph%nyl ol a

tl(stuuLa‘g phheltorer oawl risu stltutedg |§ NR7In A= (rsubstltuted) phenyl or
Oteubsttu@8)Betér rypounds b fdte ‘Eﬂé&é% ed to (substltuted) heteroaryl
derlvatlves l-r, wherein Rl R2 X, Y and Z are as
previously defi ned Ais a (su stituted) phenyl or /& Ri4
(substi tut ed) heteroaryl ring and Gis NR7R8 or NRORFD

and K is NRI2R13 or NR14R15 .I1V-c: A = (substitued)
phenyl or IV-d: A = (substRtet ed) phenyl or |Ra; A R3
(substituted) phenyl or (substituted) heteroary
(substituted) heteroaryl (substituted) heterod
NR7R or NR Rl G = NR7R8 or NR9
Yet another possibility to arrive at the desi
conpounds of general formula | may be the ™
functionalization of conpounds of general for mJI a
(method D). Conpounds of general formula @e o'a°r;,
= O may be used to prepare conpounds |-s, vvhere| n

R2, R3, R4, Y and Z are as previously defined and X =

t 1Syl f gRyh @At
Sl QUYL Ry, PRI AR EHT RIS O, 1 7 ar o
Iprevhdnlsl)add:ﬁnefﬂaﬂd Auisst (stibdtituwad ypattehel or (siibstiheed) heteroaryl ring may

g Rl desives i vhaleoRi S of el rgiln kO ing the

32hY SthoR U eB&ibda Bt BleORVERIBR: of ITI-¢ into the corresponding amides
iV, i1 V-di met hyl f ormam de, dinmethyl sulfoxide, ethanol,
[-n.

Compounds of general formula III-e may be prepared from the corresponding alkyl
esters III-d by base or acid mediated ester cleavage, well known to those skilled in the

art.

Derivatives of general formula I-p, wherein R', R, R}, R™ X, Y and Z are as
previously defined and A is a (substituted) phenyl or a (substituted) heteroaryl ring,
may be prepared by alkylation of the hydroxyl group in compounds of general formula
I1I-g with an alkyl halide of general formula R'*-Hal, in which Hal may be Br, Cl or 1.
Typically, such a reaction is carried out in an aprotic solvent such as N,N-
dimethylformamide, 1,4-dioxane or tetrahydrofuran in the presence of a base, such as

sodium hydride, potassium carbonate, cesium carbonate or triethyl amine at ambient or



t et rahydroi uran, 1, 4-di oxane, tol uene,
| -met hyl -pyrrolidin-2-one or pyridine with an

wappsopBrat el y substituted (hetero)aronmatic al RgI/EP2006/061976
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hal i de of forrmula I X, acyl chlpride of fornula X, or

sul fonyl chloride of formuld XIT in the presence of a

base such as triethyl am ne,

ie]é,vhtdd dérhp&rpmrmﬂl‘etﬂayilvelm cenveisidaEs) comppundk 0fegenera1 formula I1I-g
taSS| u car onatagfﬁ9 m car gwnate 0

i de Sthers gt gaeneT # LR ok s cgmpLishegs it Mitsunobu-type
ﬂ%ﬂ’eﬂfonoéonﬁﬁ’foﬁ§ Slnuéﬁchoéj{rgﬁsf@f&nattr%hr ﬂk?faﬁbﬁlmﬂé H¥lroxyl group in
ive O al kyl ated, O acy ed or
@ampbm@smtf@mdze Hilagas nffe@ecbf)vlth@iqwhbla off -general formula R'*-OH under
_tﬁs ectiv

rel, st bind iR Bhosbb B ot e} gty or s

faerivathas br $suifab e&tlc\éoﬁeﬁﬂuaﬁn_s Reraffdrofin@tlomichisiontkthane.
art known M tsunobu reactions with al cohols of fornul a

X1, triphenyl phosphi ne (optionally resin bound) and

a dial kyl az glg gpgxyl ate (e.g. diethyl

azodi car boxy at e?g I n appropriate sol vents such asr14

1, 4-di oxane;b;ot et rahydr oi ur ag®r di chl or onet hane ab

eI evat ed ory anbi ent tenperature. Additionally, ’f‘

O acyl ate corrpounds of general fafygulray ! -s, wkerein Y
P ti opadf oR R2

gmat i ¢ car bo%y acid of formula

presene m 2 coupttng|re gent suchas diis

car bo de (DI C) ( Hal =Br, Clor | Z
d| y ey opropyla rbodiimde ( )
enzot i azol - y1\)- N, I“, N, N - tetraféthyl uNont um

?F %.%E gp o i stituted) phenyl I-p: A = (substituted) phenyl

d 57-( e 4 g@‘oii.f&t‘éﬁ) Mooyt (‘iﬁb:t.lb‘tid)’ﬁet‘é?za‘r’;l
AV -tetrarret hyl'ur oni um hexaf | uor ophosphat e

(HATU) andatertlary am ne base(eg D PEA) in a

E’ﬁ’ H\tless&c g natal fnln}f qil I M]%(rl ) OBy .eg %{ygéllﬁ%vrag? l?rf’ é:he hydroxyl-

or omet nane a eva

lpkd}t@dﬂll%egroﬁplm@bﬁ@&uﬁs oreg@endl fomutyTH- Suitibly pétective groups,
prepared from conﬁgunds V-b by iV-al kyl ati on,
Wellenpway foothoss skalleds in fhongrtcare dhe tediehyriropyranyl (IHP) or fers-butyl

f Jb Y ] HROTRpY T8
usi %991?}12] fﬁé ﬁ%stécgllf’vef%r&ﬁﬁ;& F@ﬁ?l(ﬁtid It %g&asll I ys,S groups 1
(gelma)lllm daccofmpljshredr dy ftreatmedng twith ianidehisnbh Yass IGHrodyoric acid,
g epar.ed b}/ reductive

1ﬂ oromethanesutfonic acid or trifluoroacetic acid in a suitable solvent, such as
tetrahydrofuran or methanol. Alternatively, the TBS group may be removed by
treatment with tetra-n-butylammonium fluoride in tetrahydrofuran. Related protective
group manipulations can be found in Protective groups in Organic Synthesis, T.W.

Greene and P.G.M. Wuts, John Wiley & sons, Inc., New York, 1999,

Compounds of general formula I may also be obtained by manipulation of both
functional groups FG1 and FG2 in compounds of general formula IV (method C),
along the lines described for the conversions of compounds of general formula IT and
III. The two functional groups can be, but do not need to be, identical. It is clear to
those skilled in the art that the order in which the functional groups FG1 and FG2 are
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am nation of (hetero)aromatic al dehydes of formula XV
W th conmpounds V-b and a suitabl e reducing agent such

W@300s0di3mm cyanobor ohydri de or sodi um PCT/EP2006/061976

triacet oxyborohydride. Alterngjively, conpounds of

general fornmula V-b may be € érted to the

correspondi ng benzi m nes upon reaction wth

(it fiedonay beratuctal fbdriedugdessfukbynthsticnmitdomas (leanlynint @me cases the
thosg skilled in the art, fol]lowed by reduction with a
Péaaﬁﬁ%é tPf%tﬁi‘cth"ea%"%dP%M#%’&?cs ride to give

conpounds |-t in whic CH2. |-t | -uConpounds

§On exampleg [diniirg qm@pqm@? @if rgeparal F&zrmlﬂ@, IVey may be dfe@ced to the

?\ﬁ%?éy?at %%&gil Wﬁgeggﬁgdﬂl@nﬁmg’&ﬁ escrl bed t1;1orprte]?wmaﬁon of

pespdivas e from Her. iStadandeN-atylbtidn oniVisuofiylation aff@dOrompounds
or. SO the sare_[rethod descri bed for the
3 SR PR BT Rodl Rombol AS 1A B FiEgRyly dgfined and A
4 4 oMot iy AR RSoR)1 UGG LpTUl o

(S 1ere|9npR1% rao(% ) al kyal%group Conpounds of
general formula I, V\,hereln Rl, R2, R3, R4, X, Y and Z
are as previously defined, nay al so be prepared
starting fromN ycl ohexane- 1, 3- Iﬂ_, ones of general H
formula VI, &naf nes of geneAa formula VII and ,-N-
benzal dehyq(e\s of general fogdMula VIIl-a-b, by they
wel | - dqgunmgn enjy Hant zsch-type

three cypo H
cycl o- congleNsat? on reacti gn Y &2 hod E). Rel dfeg N-rs
Hant zscly e cycl o-condgnsati on reactions can
found i, Biogrg. Med. Lett. 12 (2002) @

1481- 11 Chem Soc Kin Trans. 1 (2002 z

- lett (P02 8992, Drug Dev. Resl d4
(2000) 2250232, Drug Dev. Res. 5 1 (200081233 203~ J.

Adl@tmslu =(5ubSii r 2466 itute nylor
4 I? ((é%ﬁt):;)%géfg%ny?ggé\é% u]:4’gléd) h(gi'lg 5%6\ ((Ezlj%szttitilﬁtteg))lr?gtirgaryl

Arznei m - Forsch./Drug Res. 45 (1995) 1054R*HFEG acy or sulfonyl group
Med. Chem 34 (1991) 2248-2260, ibid. 17 (1974)

956-65, Indian J. Chem, Sect B (1994) 526-531, Chem
Frevalloh indepdiient arie®ion Tfethe ksubsaaltumm (eog:dzf miaRP) ) orthé Sunctional
t |caII conduct.ed at el eva

s h ESmBPOR oL see (Bunile o mee i b RpPaplivehia g orthogonal
ehdMRBO For example, compounds of general formula IV-c may be functionalized using

the same methods described for the synthesis of derivatives I-a, I-b, I-c and I-d from
compounds IT-a to give compounds of general formula IV-d, wherein R', R%, X, Y and
Z are as previously defined, A is a (substituted) phenyl or a (substituted) heteroaryl
ring and G is NR'R® or NR’R'°. These compounds may be converted to derivatives I-r,
wherein R!, R%, X, Y and Z are as previously defined, A is a (substituted) phenyl or a
(substituted) heteroaryl ring and G is NR'R® or NR’R'? and K is NR'?R"? or NR*R".
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met hanol or m xtures thereof. Conpounds of general
formula I-w, wherein R is Hand R3 is

waRoR10B20m nosul fonyl and RL, R4, X, Y and Z aPEI/BB2006/061976

previ ously defined may be syn J1e5| zed by catalytic
hydr ogenati on of conpounds of | géneral formula I-v

usi ng hydrogen and a transiti on nmet al cat al yst such as
pal | adi um on charcoal in suitable solvents such as
ethanol , netggnol , ethyl acefyate or m xtures

t hereof . | - Wl -Ww Con'pounds of‘ géneral formula Il mafe
accessi bl Q/Yfrom derivativegYof general formula XV-a

and X¥» heds as described for the
prepar at .gz general formul &° Rd
I-t, agent s of Iorrrulg Xl V
XV- a: il ar to the

i V-al of general for f to
gi e al formula | ein

Rl, R2, I#Zl Y, Z are as pf"ew ously defi ned andiX = NH,

ey Astubs\ﬁu@dl)Kb&\ﬂBredva @ =gubsBrutsd) pRAYIEH'S 10 = GERAIiIE) pheny or

f or frufstiuted) befteroagher ei n R(SUth"B'ed)F;@!ef%@fY(l - 4C) &luke htecg !

| I -kConpounds of generdl"TOrMIFE" 11 and $1MRENER20

be synthesized by the Hantzsch-type cyclo condensatlon
reactions by reacting conpounds VI and VIl with

et SpSh oY th waye ghimyleserd Castisunit of gpral formula | may be
! ReabNAliZSIHP mbqiﬁt\)o‘ﬁﬁdéggf‘gé&kalffgﬁﬁﬁléa\/ 5) éth@d Q)at Rounds of
accessi ble fromderivatives of general rmula V-a a
geteralsfonmulahé-aswihereimeX Fo@smayg bd esed tobmmre rcompeunds I-s, wherein

RICRT G110 P OTRRURS 5l BT LRATRLRG! 6 Blhytaion, 0
AMihtion<sd Olsulfonylation using standard conditions, well known to those skilled in
the art. The substitution pattern of the (hetero)aryl ring in R* is as previously defined.
In a typical experiment, compounds V-a are reacted in a solvent, such as
dichloromethane, N,N-dimethylformamide, dimethyl sulfoxide, ethanol,
tetrahydrofuran, 1,4-dioxane, toluene, 1-methyl-pyrrolidin-2-one or pyridine with an
appropriately substituted (hetero)aromatic alkyl halide of formula IX, acyl chloride of
formula X, or sulfonyl chloride of formula XII in the presence of a base such as
triethylamine, N,N-diisopropylethylamine (DiPEA), pyridine, potassium carbonate,
cesium carbonate or sodium hydride, optionally in the presence of a catalytic amount of
potassium iodide or tetrabutylammonium iodide, to give O-alkylated, O-acylated or O-

sulfonylated derivatives of formula I-s, respectively.

Re R4 R4 R4 )R4
Hal) o)\m OA\OH 0:?; ° 1o
IX X XI XIl XIll

Hal =Cl, Br, |
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V-a: X =01Il: A= (substituted) phenyl or V-b: X =

NR1lb (substituted) heteroaryl Simlarly, conpounds of
wa@ewen#l37d ormul a 1V nay be prepared from deri vetT/ER®06661976

general formula XV-a and XV- bzﬂusn ng the sane nethods

as described for the XV-a: X= 0 XV-b: X = NR16 IV: A

= (substituted) phenyl or (substituted)

Rdteenatizvelyl Orakbyatat icompadnds @fgenaralfonhulg &sen sthidhoY mUCH, may be

I-sadl- respectiv S reagent s .of
Aoy singCa oS M niR Frhar, MR fapolal osnyla XIIL,

'fﬁfﬂleﬁgfﬁ)ﬁoﬁﬁnfér Wfoﬁgllybyreﬁﬂ ShRn@Y ! a‘ﬁﬁshydﬁﬁcpf 'aQG(ﬁgarboxylate (e.g.
Hant zSCh-type cycl o-condensati oh, by using substituted

lslgatirel | adedivaibexydate)y nappedpriate anVcaltmw asr1,46dipxane, tetrahydrofuran
IV, A = b t t d h I Vi
s o R ronEhe 1S aisd o] phblagt tfntage ?:Qﬁpoﬁrnds of

SRS ety 26y e sormpwms G 'rg%g?ﬁfyﬁ Whetkin ¥28(0) may be
%{a‘ﬁ{édaf)f r@ﬁtbnwmh%%ré)mtékédﬂ)&&hb nactlch %fal‘b}mula XI in the

conpounds of fornula V-e-f - synthesized from
@mpwndxf ¥l coupding| reageunt ahichesd eislsopmﬂ)ylbyalbodnmlde (DIC), (3-

i S e B DN o R S S A
10 lté’cra’llne‘ﬁlkylﬁ@hhﬁl S%&@ﬂﬁor%&&teas ('EB'EU? C &Ci ®- (’ﬁhih%@ﬂiot@e[zol—l -yl)-
di chl oronet hane or m xtures thereo tionally in the

% Her¥ etemmgtbﬁkumﬁuan éle&afblormhoe@haéﬁﬁ TY) and a tertlary amine base
S

oPPRRIE TR el NS RELOHRGR  lgrometiane

Raibigx afpleeated R@ipethturehem Soc. Perkin Trans. 2 6

(2000) 1113-1 118, J. Org. Chem 44 (1979), 4733-4735.

\)t%ﬂééwﬁe c&nﬁo@d‘! oF: ﬁe%%rﬁll Fi&aﬁa{fﬂtéll otm ? ﬁ%ifénrgg lijrr?ghs coorﬁ{kbunds V-b by

denlkylation.dY-aeylation o1 Nahidewylationansing the sane apathadsglegariped for the
%ggtge):glﬁ ? :ﬁ?ﬁug%% ﬁﬁ_ﬁ%\ﬁ{l\% X‘ea{g%g%t (')P (%Or%{h{] q&-ﬁfﬂ. Additionally,

compounds of general formula I-t in which Y = CH,; may be prepared by reductive
amination of (hetero)aromatic aldehydes of formula XIV with compounds V-b and a
suitable reducing agent such as sodium cyanoborohydride or sodium
triacetoxyborohydride. Alternatively, compounds of general formula V-b may be
converted to the corresponding benzimines upon reaction with (hetero)aromatic
aldehydes XIV by methods known to those skilled in the art, followed by reduction
with a reducing agent such as sodium borohydride to give compounds I-t in which Y =
CHa,.




conpounds of general formula V-h, optionally in the
presence of a tertiary am ne base such as

wo edoettimgram ne or Di PEA. Conpounds V-h are obteeTEP200§061976
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chl orosul fonyl ati on of conpo%ﬂs of general fornmula

V-g. For related exanples in e literature concerning

chl orosul fonyl ati on of phenols, see: Tetrahedron 53
(Coagit)nds] dbgetibfifl forfidnil g wHdedin Réhﬁ?n RL®* Y 4@ 7 2608) previously

%Qﬁ%ﬁﬁ% ég’g@’fl IB@h gf" gY g%ﬁ?ﬁfﬁ by @len%‘?‘eaing@‘)ﬂ% e h@ﬁ%‘?"é‘b for the

ﬁﬂ}é’?ﬁm HQﬁl\?at%s BeRIAL- af(ﬁf\ﬁul (?(Of\ér 0,5 6 B fhes8me methods as
fication of FA. For exanple rrpounds of gener al

frégmmbledi foe\the prspavdtion eif Werkegtivey campomlch lebdomiles (iE05+yCHy) to
?ffOf{’f%?%ﬁ%ﬂ%f? aaira G iR K oin JJ.V%??gﬂWf%‘f' .
Koripouns o ot FyBuie "OrergbRor R & oRmlY 9AJ 7 are s previously

‘ff@ﬁﬁ&i Eha%lso%)e predhréd élarfing RonR Sy PSR4 bR |3¥d16’1§‘é‘s Ig?@8neral formula

For exarrp es In literaturé reporting simlar regio
S| ewnnines 9f generdh domayia M end benzsldehydes| aftgenerabformuly VIII-a-b,

no zene d vatives . em_Soc er ki n .
%P/ a‘ﬁ]% eT' ‘? OFyBEHe ﬁé@"@e fQHbPOh‘i‘ﬁe[ﬁfe‘ﬁ?s%%?ﬁ c@g)'f%gﬂia“on reaction
WRiod8, J. Med. Chem 43 (2000) 4084-4097, Bioorg.
Med. Chem 10 (2002) 3997-4004. For exanples
descri bi ng regi osel ective functionalisationof
ort/zo-hydroxy aniline derivatifes, see: J. O g. %1
53 (1988) 4762-4769, JP 200302(6%30 Pharm Chep) 36,
(2002))L 410-412. npoundsr2af Jgemeral fornula X
al sor epar ed t he* prev sl 'y mentiToned
Hapt "d ype BCI 0- condensatdn, by using subsfit tegl
benzal dehydes of general forgaka XXVII. Addltl
conpounds of general fornul a XV wherein R2 R BRATRY X
prepared by Hantzsch reaction with al dehydes of H
generdl formula XXVII1, foYl-eayesP by ort/zo-brom nation
of the resulting phenol s al*&iNTnes, in anal ogy with
t he preparatl on of conpounds of formula V-c-d. XV-c: X

= O XXVIII- X =20
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) 225-232, 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, Indian J. Chem., Sect B (1994) 526-531,
Chem. Rev. 72 (1972), 1-42. The above mentioned reaction is typically conducted at

elevated temperature in suitable solvents such as acetic acid, (iso)propanol, ethanol,

methanol or mixtures thereof.

Compounds of general formula I-w, wherein R* is H and R® is R’,R'°-aminosulfonyl
and R, R*, X, Y and Z are as previously defined may be synthesized by catalytic
hydrogenation of compounds of general formula I-v, using hydrogen and a transition
metal catalyst such as palladium on charcoal in suitable solvents such as ethanol,

methanol, ethyl acetate or mixtures thereof.



XV-d: X = NH XXVII1-b: X = NH The substituted
cycl ohexane-1, 3-di ones of general formula VI are

waeeeisral |y avail abl e or nay be prepared by PCT/EP2006/061976
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literature procedures. Relev exanpl es are found in:
J. Med. Chem 43 (2000) 4678-4693, Tetrahedron 56
(2000) 4753-4758, J. Med. Chem 35 (1992) 3429-3447,

i bid. 24 (1981) 1026-1034, Org. Synt. Coll. Vol. V
(1973) 400, Chem Ber. 88 (1955) 316-327, Justus
Liebig Ann. Cffem 570 (1950) 15-31. VI VI[*a VI1-b The
conpound of x[’ﬁj laVil-ais cormermall @v il abl e

and conpeund Vs - Rihas been docunent e grat ur e,
see for ex eO Drug Dey.paldes. 5 1 (2 ;_025- 232.
Conmpounds ofy"gener al formilast X to XIQ/ and XVI1Il to
XXI'Il areseirtpher commercially avail dotunented in

literat lorl readily synthesized blos ¢ skilled in
t he aRt. | dehydes of general Rornal N VIII-a
wherein R2, , R4 and Y are as previou I8 defi ned and
X =0 are Féadi | y prepared from benzal dehydes of
general formula XXV-a using the sane methods as
descri bed for the conversion of conpounds of formula
- o . J
Sidfplcints, B pllch dyAla TP IROMIER AL AL BERa BE pfhoral formula
GEV {arand XV uXing the Rilte mathedpasfeacriistdffoothe iépatation iofigompounds

e sa t.hods descrlb d for the co verS|o
@g %?fgn@fla ? 8 Pﬁ@ i % TQSH?C‘E ) I{SInggpq,gepg yormula fx %IV

benzal dehydes of general fornula XVlI-a- b are pr epar ed
from al dehydes XXV-a-Db, upon reaction wth cRrpounds

XVITT to XXITI,.HVITl-a: X = O XXV-a: X = O XX l-a: X =
OVIII-b.é—)T\IRl,{bXXVb X = NRL XVII-h:
XVI-a: X = OpO¥ll-a: X = OXXIV-a: X =

NRL XXVI I -y SX2= NRL IXpdX\br Bior 3 oeXINRXINA 5 st.)
phenyl or (Jsubst.) h t hg sane
strategy, za dehydes of general for I-a-b and
XXFV- a- ky epared from conpoundsgy I
forml a XXVII Ha b. H

XV-a: X =0 [

XV-b: X = NR6

Similar to the N-alkylations of compounds of general formula I-t to give I-u,
compounds of general formula II-k, wherein R, R’ R* Y, Z are as previously defined

and X = NH, may be N-alkylated to give compounds of general formula II-1, wherein
16 is a (1-4C)alkyl group.

R4
Y
HN




Benzal dehydes of general formula XXV, XXVI, XXVIl and
XXVI1l are commercially available, docunented in the

WO pdoenet3ar € or may be prepared by those skil |l eBCT/RP100€061976
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art. For exanple, see: J. Ch Soc, Perkin Trans. 2
(2000) 1119-1124, J. Chem Sot,  Chem Commun. 4 (1993)

419- 420, Synth. Conmun. 20 (1990) 2659-2666, Chem
FPleempoun@udfl gendedl {olm86) 11 264 H1 Ay alsodieagnthesitducy thS&&kantzsch-type

PIO0-CDDGPISHISE TONBY TEhG SOBRRIISS 8T 1S4 with aldehydes of
ToOnTEKNAREKNAN, rbiebtivedp (1984), 2901-2904, J. O'g.
Chem 25 (1960), 2053-2055, J. Chem Soc, Perkin

Trans. 2 (1992), 2235-2242. Additionally, re2
benzal dehydes of gBheral formula XXV-c afid XXVII-c g,
wherein R®is broffide and X is NH may eobtaine@l/by

br om natitn ofR2 Ghds of general R? RA XXI X-¥si ng
t he sang preeged descri bed for the vergi of_0fgs
conmpou of general forjula V-f to V-di Conpo 5 of
geneixAa ormul aoXXHX ar g easily preparedHfrorg
compdunds ef genéfal f | a XXX fsi ng¥he sd z
red |on[ met hods t hat degfQrhbed for t |

peParanron of conmpounds of general formag
I1-e. Chnpounds of general fornula XXX Igergt( H)
commercilal |y avail abl e,Vireported Yin |it& ituigg) pheay) or

be readily be prepared by those skilled in(%!?%t“t ‘g')f“’fe’&ry'
XXX-a: L = R3 XXIX-a: L = R3 XXV-c: L = R3 XXX-b: L =

FGL XXI X-b: L = FGL XXVIl-c: L = FGL Furthernore,

Sldngiouhdd efl gomeralb fatetwjal &8 ¢ alsenaccassiflerfrarh akerivhtives of general

|, I, . XXV, XXVI, L, I, XXX XXX
%‘B&F@ﬁé&é {5198, the Sag r‘%‘%%ﬁéﬁn a?ﬁ\ﬁls%{?ﬁ‘i é%("cﬁ%?cl’{??aramn of
X8poHdsPeN zGiceal SRR 10§ 2HETES Gbs E&N@g}, Austftdagits of formula
reducti on nmet hods known in the artp. Addi'tional ly,

RYHBXXJH. of al cohols XXXI'11 by methods well known in
the art also affords benzal dehydes. Benzyl brom des
XXXI'V, which may be prepared fromthe correspondi ng FG2
tol uene derivatives XXXV by benzylic brominatjon, may A~
be converked intofenZdf dehydes by art Khowd et hods | .v
as vgl | ] Fucthermofes the °nl)jierbyc9—€§ mayj‘be;m tai ned, b

ron of Halle cofres nd'Hng'éK%ymbl C) Gcetal s 0

XVl XIX XX XXI XX XX o)
4 4
R1 N R1 N
H H
V-a: X=0 lll: A = (substituted) phenyl or
V-b: X = NR1® (substituted) heteroaryl

Similarly, compounds of general formula IV may be prepared from derivatives of

general formula XV-a and XV-b using the same methods as described for the

A ~FG2
X,H
R2 FG1
(0]
Z XVl or XIXor XXor XXl or Xl or XXIllI
|
Rl H R1
X O IV: A = (substituted) phenyl or

(substituted) heteroaryl



general formula XXXVI. bstituents ituents Substituents
XXX XXXI'T XXXI'I'l Substituents Substituents

wababiltsent s XXXI V. XXXV XXXVI The conpounds of PEEEP2006/061976
present invention possess at bdt‘gast two chiral carbon
atons and may therefore be 0 ined as pure
enantioners, or as a mxture of enantioners, or as a
ipropiatation of cainpeunes ©f genesal fdiemdia tis ahd I-t,abdpectivaly using reagents of
ure.e [ s are well known in the art, e.g.
3?%%&%@% of salts which are obtained from
optically active acids_and the racem c _m xture, or .
&pmnmm%?% ral, formeple BY rad atbumay alsede nrenpagchby dhe previously
g%ﬁ'ﬁﬁbﬁé@%{z ch—tééée %&&Q—coﬁ@éﬁ%&tl&{ gge%s?ﬂgf‘ ﬁg)sﬁiﬁ?éﬁbenzaldehydes of

ums may be he conpouh I'nvention

5 gayerhldiorming KXEMeer XKVs odspedtesly. It i s known to those of

10

15

skill in the art that charged conpounds form hydrated
speci es when |yophilized with water, or form sol vated
speci es when concenngai ed in a solution with an
appropri at e/FgFgani c,sol vent. The conpounds of this

i nvention #nclude ¥Xhe hydrates or solvat¥s of the
conpounds-Yi st & G1 R2 R H

, 6, 7, 8- hexahydr oqui I NéRo

R
deri vat 5 of thelinventjon were found to agonists gf
t he FgH ceptor.oxxl\l/\pt hodg| t o det er nizne O etept @y

bi ndi szwel I__&S inmand ifh vivE&¥gssay 7
dete pbi ol ogi cal @ Ny, @l nadot r opi

Werk1 n.>~1n general, expressed receptorrisS N

cont ac e_filI with the conpound to be tested and bi ndi ng
¥ Ay SRR ioRgtnaF i nhi bitf'on of alunctional E5PDRse

is neasured. To neasure a functional response,
i sol ated DNA encodi ng the FSH receptor gene,

er t N..I8CEPLOr,. I $2€ S [ .
e el TR hnieh KRB A3 Soni aaipsa oy ortio-
ibesraingtiorOsAplerofl br, atiliiesQivhish &elwel Ridviatosthoslskiléd ¢ the art.
Preferably the cells are of manmalian origin (Jia

dihus,\gommoyads phformylazKee-§76 synthesized fpmeomapauads VI %nd VT and
\%Eﬂ#ﬁ&iéé GExVF 89 qﬁhﬁg{r&%:h-'t:y?é &%ﬁ%@ﬁ@n@&ioﬁqgéctfoh NESRr& compounds

nown i n”the
of formula V-c-d upon treatment with bromine in a suitable solvent such as acetic acid,

ethanol or dichloromethane or mixtures thereof, optionally in the presence of sodium
acetate. Alternatively, N-bromosuccinimide in N,N-dimethylformamide or acetonitrile
may be used to achieve this conversion. For example, see: J. Chem. Soc. Perkin
Trans.2 6 (2000) 1113-1118, J. Org. Chem. 44 (1979), 4733-4735.

H.
X
H R3
Vi + VII +
~
(o)
XXVI-a: X=0
XXVI-b: X =NH



(Sanmbrook et al., Mlecular Coning: a Laboratory
Manual , Cold Spring Harbor Laboratory Press, Cold

wepsngr3Har bor, | atest edition). Expression of PCBERE061976
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is attai ned by expression of e DNA encoding the

desired protein. Techni ques for "site directed

mut agenesi s, ligation of additional sequences, PCR
andditionally,raompoandsdf genktah fdreuda Frie shiwin RY it eesmfasrog] group and

[, by now, | | own in the art. Porti , Qr I )
35 168” BReR lion OBiaings D aoasbink rRRTE of ey Ol ORNH with
CBRPbitR T GeRNAE foehhaal- hY opidnafly $t HedRERNSObS £ tePlha$ @mine base
techni ques, preferably to include restriction sites

fsueh asmgiethylanhing ar IIREA SGompbliedsc\biit are lobtaineddiyt chlérosulfonylation

transcription and transl ation the included codi .
SEcrarmonRi P B, PN o e osn ATl TRy DG, Hterature
RAdndesning| dh1dsoRiMdINYRKEE FPHRA0ISY Sde Met@h&RENY BV AIYOAP U45-4158,
which are conpatible with a wide variety of hosts,

iBieorgdMed. Ehraandroflod ? €200338%9-88%h as bacteria and

eukaryotic hosts such as yeast, plant cells, insect

celI's, manmalian cells,  avian cellstapd the |ike. H. R10
Cells expressing t geeptor areRche CQ&]{:IaCt ed, Th Q‘s/N‘Rg
the test regnpound tO pbSgrve bindin STI nul at'i 0

or inhiR it onHof a fun onal respg 2 Al ternatiye

i s@l.ag, menbr g conCEP# ngf[t he expP&9¥ed 2
recept or be™ useg pasur e bi ndj of the

conpound. _For en of bi N | 0aCH e o
fluorescént conpounds hay be used. AsHreference H

conpoundxkwean recombiwngnt FSH can bevised. In the vi
alternative, also conpetition binding assays may be
per f or med. Anof her assay invol ves scr ee'pi ng for FSH
receptor agoni'st conpounds by determ wing stinulation
of receptRe_+E LOA S, such a
nmet hod i nvo expression of the ref or on the cell
surface ofo ost cell and exposing ttie cell to the

& ct of the test Réonpoufjd upon bi ndi ng
to the receptor. In addition to direct neasurenent of
e.g. cAWPXLERES, in the exposed celJ1)G& s |ines can
be used which in addition to transfection with
receptor encodi ng DNA are al so

Compounds of general formula V may also be prepared from compounds of general
formula XV by selective modification of FG1. For example, compounds of general
formula XV-c-d, wherein R', R* and Z are as previously defined and FG1 is NHa, may
be selectively N-acylated or N-sulfonylated, using the same conditions described for
the preparation of compounds I-a from II-a, to give compounds of general formula V-j-
k, wherein R', R%, R® and Z are as previously defined. For examples in literature
reporting similar regioselectivity in the acylation or sulfonylation of 1,2-
diaminobenzene derivatives, see: J. Chem. Soc., Perkin Trans. 1 (1988) 1939-1943, J.
Med. Chem. 33 (1990) 2101-2108, J. Med. Chem. 43 (2000) 4084-4097, Bioorg. Med.
Chem. 10 (2002) 3997-4004. For examples describing regioselective functionalisation



transfected with a second DNA encodi ng a reporter gene
t he expression of which responds to the | evel of cAM.

weemh/11Bport er genes m ght be cAMP i nduci bl e oPCTEBIW6/061976

10

15

be constructed in such a way at they are connected

to novel cAMP responsive el énents. In general,

reporter gene expression mght be controlled by any

tof pthosteydedymemtine eadtativgs,t seec Halyg.nGhérav 68 (1888)cAMR2-4769, JP

I RaFoBE5n, Chandy 56 o8 2184420 G con 11 LE?escence

protein. The principles _of such transactivation_assay

nREngs kﬁgmﬁraﬂ forateda XM ma alsa be PERPaEad byetye preyiously tentioned

A s e R 0 G s of goner

ifornaka XV Ha.l Adﬂmmiaéllye@ompnuamhﬁgmmé fidrinmdd X&’cmhmsmtll GnBr may

npr i

B aviperes B eitzssh geastion sithealdetydpoefuscher syl KYHETTy Bllowed
9%5 BREGHAGA OEhE GEMADI el hd! ARARAT iR MhREy with the

the general fornmula I in mxture wt

mhmammamfpmapd)qnda@é&pmtﬂ‘é -cadixi | i ari es and optionally

ot her therapeutic agents. Theauxiliaries must be

"acceptable” in the sgnse of being cogpatible with the

ot her |nq_r edi ents of t‘ﬁ@ conposi tion a¥d not

del eterkous to the Recini£Rts theret Rhd

aceut i cagH

conee I ncl ude thase, suitab
sublin subkYlt a |nLLaMeno{s
nasal , ocal, or rectat~adni ni stra

t dosal? sl for adni -
adni nistration, The acty ve i ngre&i ent pry be presented

as disgk@fe units, sugh as tabletsy.capgiles, powdAalrsSx=o
granul ates, sol utions, suspensi onsxv-andNHe I I KexxvHoy: X = NH

parenteral adm nistration, the pharnaceuti cal
conmposi tion of the invention may be presented in

U['Tl'et Stifatdd ¢ glgl)ﬁéxag@?% &Qﬁgsa'ofq?eﬁ?raf:‘ fgrdeQJ $F L commercially

|qU| s I n predeterm ned anount or exanple in
aealabdnb on mh)sbaptépaneﬁdwllﬂeratumﬁronamrw Belehantsixampkts iare faund in:

GGt QpOBPbbreESE riehearap 8P BB 180 ea. G

BB' (@992)@499‘%44?/‘ el 2W'(1¢81§ UeheR0M @%GS%tC bl 1)/Vol V (1973) 400,
acceptabl e auxiliaries, e'g. as déscrib in

Chem. Ber. 88 (1955) 316-327, Justus Liebig Ann. Chem. 570 (1950) 15 31.

o) N ('l\?l:O
C X
R1 o) H,N HN

\ Vlil-a Vil-b

The compound of formula VII-a is commercially available and compound VII-b has

been documented in literature, see for example: Drug Dev. Res. 51 (2000) 225-232.

Compounds of general formula IX to XTIV and XVIII to XXIII are either commercially
available, documented in literature or readily synthesized by those skilled in the art.



standard reference, Gennaro, AR et al., Rem ngton:
The Science and Practice of Pharnmacy (20th Edition.,

wae@pitmmsodt WIlians & WI kins, 2000, see espertEEP2006/061976
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Part 5: Pharnmaceuti cal Nhnufqg}uring), the active

agent may be conpressed intd <S'olid dosage units, such

as pills, tablets, or be processed into capsules or
Beppaldétydes ebgenBal feramda MIlph avhesde BRYj RHIR*yandcYX: epg asbpreviously

lJiquigds active agent can he_app]i ed fluid
eflitnd of 0. e B9 prparcts Gt pergaioRR B, of wenerd formula
5N Ohisife I YihO MetBIRPANGERAbeE T fkWdnvEKioRSoffcompounds of
spray, e.g. a nasal spray. For making solid dosage

dorimuda Vidto lus d.ikewisco nompoursis aif ganktiltforesla 3k, agherein R, R?, R?

filkers, col arant o) i c bLnders and e |i LS. .
e o asr ORIl BBl IR S AR ElSuEPited iyt X5&-busing the
ASHERHAROR AUGHsEHDR R ithd cOIBREsidN bof IcBinPiliRIs o Wokhulh Me-b to I-t.
function of the active conFounds can be used. Suitable

Samilardy, sbepzaldehydet f reeral: farpalag Mt-a-dbr anerrrepaied o aldehydes
1 0L.S]: ' Aons include
PRy, B ROt E SRR TR IR N The ke,
or m xtures thereof, used in suitable anmounts. For
parenteral adm nistration, agueous suspensi ons,
isotonic s ine solutions and sterile injectable A
sol uti ong-Ymy be used, contgithi ng pharmaceuti cal IyY
accepdablle dsspersing aggnt s apg/ or wetting agents, grs

FG2

such aspyl XveX giXyzol outyl BVIRorgixyex or Th
i nvent i oRAf urdt ﬁléirxiﬂlﬁbfhdes & phar i eetd eesd!

conposi t Jon, as herei nbeforg_described, in conbigation
with palkdying material sfitdble for said compoSithon,
sai dputkagiog material i JEY-udiE®y i nstructions e dHe
use of'¥ "‘E’gerrpositi on fé?v'?'%é%see as her ei nbef% 'PE;ST%RS
descri bed. The exact dose and regi nen of

adm ni strati on of the active ingredient, or a A

phar mace%t\'ri cal conposition tiwereof, may vary with.the

-FG2

partigul &r conpound, the royte.of adm nistration, a
t he a'?% d golf(di')tci)r&rbrogz 'F%i W”q;,lgb(os)g&g,e% W
whom t he_redi_clheiitloiXV t o ag~adm xW eb@n edxill n g al

parenteral administration requires [ower dosages |t han

ot her &t tbds of adm ni st @GatiHon which are nore 0° H

depengesatixgpon absor pti orxvidowewer, a suit abl exdesage
XVI-b: X = NR16 XXVIl-b: X = NR'6 XXIV-b: X = NR'6

A = (subst.) phenyl or (subst.) heteroaryl

Following the same strategy, benzaldehydes of general formula XVI-a-b and XXIV-a-b

are prepared from compounds of general formula XXVII-a-b.

Benzaldehydes of general formula XXV, XXVI, XXVII and XXVIII are commercially
available, documented in the literature or may be prepared by those skilled in the art.
For example, see: J. Chem. Soc., Perkin Trans. 2 (2000) 1119-1124, J. Chem. Soc.,
Chem. Commun. 4 (1993) 419-420, Synth. Commun. 20 (1990) 2659-2666, Chem.
Pharm. Bull. 34 (1986) 121-129, Indian J. Chem. Sect. B 20 (1981) 1010-1013,
Monatsh. Chem. 106 (1975) 1191-1201, DE 1070162, J. Org. Chem. 23 (1958) 120,



for humans may be 0.05-25 ng per kg body wei ght. The
desired dose nmay be presented as one dose or as
woriobilpiseo subdoses admi ni st ered at appropri at ePCT/EP2006/061976

i nterval s throughout the day, in case of fermale
reci pients, as doses to be ad?rﬁ ni stered at appropriate
daily interval s throughout the nenstrual cycle. The
dteualymirmsLmIZS (2984)h2901exi0dph (of. Gbhkem. 1551 D6R), 20532055, J. Chem.

r .betwee a mal e recipient. Thus,

g %@8&53{"55 2’2& he invention can be used

apy. A urt her aspect of the |nvent| on_reside

ﬁfidtltﬁ?élal]&eb@flaléehﬂdﬁﬁ &fgeneralfggmulp. XXo/-g apdgXXVII-c wherein R is
PSR SRSl Y8R B eudoy, 0806 phupd of genr

5  dermchld XiXIXhesitg thetsamietprodeddres aesbeibed fasthe menweesibm oF Sbtnpounds

F P Foh OBRuIR SV, B ¥y PR o Aeralphyia XTX are casily

?&ﬂretdhl%rﬁ QpmipBindi& fAfiHEAl frRLRAX KX ﬁbn?%‘th% %Qin% ré’d'{RHBﬁ $nethods

of t he conpounds according to the invention.
ahmm desspbet for He prepasatianof coewiodrds afigenérel fgpstgulafII-a from Il-e.

3% R &7 SRR ortiBe %, R TaLy Foaifgple, figorted i literamre

o &R {yfvétré%[dﬂ pRepiRs 1520KB8Y skilfedas thsad for the
rea

15

20

ment o fertlllty di sorders. The invention is
|IIust nejed by the foll aw ng exanpl es. EXAMPLES Cener al
. LThe foll owH brevi ati onss r ed in the
exanp - DVA_ = JV,i V- thyl ani || ne,
JV, JV-¢1 | sopr opyl ethyla ne, TFA—trifI roacetic
oHATU = O (7-
azabenzotrj azol e- |-é§?)(IVIVIV' |V'-te9rarrethyl uroniu

nhegyéﬁﬁLkQ phosphat €k L-CFG'1 9 XXVIIcL FG1
fl uor enyl met hoxycar bonyl, Frnoc-d =

9- fIuorenylnethoxycarbonylchlorlde

V- di Lf THF =
Fihgrost by ugd Banraldanys of %%%%?3 la?u‘f AL £8T, xxav,
BEXenXafle XISMBHX KVIBAXKIKXWEK eray be, prephirak from the corresponding
% olfé g&ds Wrdr%gﬁztm@ b'stt%g %ﬁrﬁ%ﬁﬁd&&‘?&)@ﬁ ;béﬁrécilﬁtlon methods

kmwgan ﬁhe arhe'&dcbtsmélw ddati almh@ sadiy&dlljby methods well known
in the art also affords benzaldehydes. Benzyl bromides XXXIV, which may be

prepared from the corresponding toluene derivatives XXXV by benzylic bromination,

may be converted into benzaldehydes by art known methods as well. Furthermore, the
aldehydes may be obtained by deprotection of the corresponding (cyclic) acetals of
general formula XXXVL

Substituents Substituents Substituents

20

O~ "OAlk

XXXI XXX XXX

Substituents Substituents Substituents

XXXIV XXXV XXXVI



appropriate anmounts to the solvent m xture before
| yophi l'i zati on. The nanes of the final products

waelemeniBed i n the exanpl es were generated usi nECT/BR2006/061976
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Bei | st ei n Aut onom program (Vv ion: 2.02.304). The
foll owi ng anal yti cal HPLC nét‘hods were used for
determ nation of retention tinmes: Method 1: Colum: 5
nm Luna C18(2) 150x4.6 mm flow. 1 m/mn; detection:
210 nm colum tenperature: 40 0C, solvent A

@3 GimpdGhds diff the pydsent, inBettioaPosss &IHBEIN,twb @hiteNéarkén atoms and
0.1 M agueous trifluoroacetic acid; gradient: solvent

A3y teerefose b gpigined as Prepsyan{iQingisy 9t sk MEXarg ofiepantiomsss, or as a

SARBAT 0 e 140030 SRR SR e el o
éx trepit, egr ciystellgaticti efaltusdith 46 ablained frospbptieatly AétB/eGeids and
T e AR S Shity 565% S5l e o s o

h@is%@éo’?néry,/s}fﬁl‘ght pHERL Bofversed PIRIRE b&TaInnG Mayichifel. 1.

except for gradi ent used: Gadient: Solvent A/B/C

The %égfgtgu#&gro]f %ég%gmfo\ﬁ/ﬁ{é?’ ?oﬁ%%&ﬂorgowﬁegmﬁkzknown to those of

consta an addition

$kil181/ the (ant/ thatvohardddt doatpodnds formntiyidested smeciostwigth pphilized with
except for t rle gr adi ent ﬂqsed: G adi ent : Sf)| vent, A/B/C )
Walgs 20 fam 20 p1ed pesics Wi sonerntsiehn aisplutipp ayith an appropriate

%?%‘%ﬁ@wlvélﬁrwc&%dgﬁlgg B2thid $nvRBtHA TheldeABh§drates or solvates of

0/0 (v/ivlv). lastereoneric rati o wa
dlet @ympaueds liftedbasel i ne separation of the individual
di astereoners was observed using the appropriate
dhald¢phengl-5+dRb Q418 16I 708 hexdihiydronainblisd derivafiees of the invention were
I astereongeric ratjio was determ ned by 1H NVR anal ysis
faiagepisistof §$egﬁ%ﬁ§e%earqre¥{98w&ﬁ #RydetErming receptor binding, as well
di 31RO RRERE Pivdalyd REdriniRrhidlogicaPAdvy NeF JERAAREDi i
wer e luseda?)(;)rlvpr ep}a’lr af(l&:t/e HPLCII- pglri f+c%’ons@l\/@%ﬁns are we
Ano@o! Inngeneral, igmpressed réceptaraslcentactedwithiahe ¢dnhipovnd 4@ be tested and

cid in HQO CN.(,9/1, v/lv)/CH3 = 80/20 to 0/100
?’Wﬁ‘jg ?rﬁ%&l%ﬂ%ioﬁ}‘s}li@é% 8ifﬁ2;ﬁ“’c9ﬁo’£g#éesé’8§see léfneasure‘}-
To measure a functional response, isolated DNA encoding the FSH receptor gene,
preferably the human receptor, is expressed in suitable host cells. Such a cell might be

the Chinese Hamster Ovary cell, but other cells are also suitable. Preferably the cells
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 Laboratory Manual, Cold Spring Harbor
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 may be constructed synthetically using standard solid
phase techniques, preferably to include restriction sites for ease of ligation. Suitable
control elements for transcription and translation of the included coding sequence may

be provided to the DNA coding sequences. As is well known, expression systems are



separation. Detection: 210 nm Method B: Col unm = Luna
C18 Gadient: H2O CH3CN (9/1, v/v)/CH3CN = 80/20 to

W@2@001713%0 v) in 30-45 min, depending on the eaBEr/BP2006/061976
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30

separation. Detection: 210 n Exanple 1

4-[ 3- Br ono- 4, 5- bi s- (3- net hoi?’-%énzyl oxy) - phenyl | - 2- met

hyl - 5- oxo- 7- pr opyl -

how, dvaBiable 8hivdvembyompatiple withianeid8 venetlp ofi hosts,lisclfdipg prokaryotic

- Brono- 4, 5- bi s- (3-,net hoxy.- kenzyl oxyVbenzal dehvde A

Fosis Gieh 6b olori AR kIOt 10y e 241 YRl B 505 ggect cells,
FadREhARNYRAE ZWlanReREhAtPhE fikeM ) . POt assi um carbonat e

(140 ng) and tetrabutyl amoni umiodide (10 ng) in 5 m

Qfell%gf@aﬁlaggc‘ gllielr E@%@I 2R0mAf hfifac ghxéit}glﬂf‘e fe@la%rh]?ﬂmd to observe

m Xt ur wth water an xtracted w
dihipg, ac eiratlatiom beinbibitiom of d fapetionabespbnsed ( MgSH) ,
filtered and concentrated in vacuo. Yield: 143 ngy.

(AMernatively, isolated cell membranes containing the expressed receptor may be used
4-r 3- Bronp- 4, 5- bi s- ( 3- net hoxy- benzyl oxy) - phenyl | - 2- met

[y measugs bindingrafthq test compound.

1,4,5,6,7,8-hexahvdro-qui noline-3-carbonitrile A

fox measurgment of binding, radioactive or fluorescent compounds may be used. As

L
T R 205 Sl e R R L

concentrated i n vacuo. The_residue was purified, by ..
B8y Apioyvesscreening A7l SH geagpior ageyigoninpogpds; byt determining

Sifjefion/of kcepiok Sy b SAMP fhRinfllarich? ThEs Mk EShethod involves

cgp@sdion f tRe recepior 48 the cell siirfas¢ 023 hosteth add 4xpdsingsthe cell to the
tio: 4:1 I 2 . ]

465 sompavst AT Emaui, 65 AR 3% then yeasurers The ayehof pAMPwill be

ehdWdse® b? Re $irBhIARNG effect of the test compound upon binding to the receptor.
1, 6, 7, 8- hexahvdf o- qui nol i ne-3-carbonitrile

In addition to direct measurement of e.g. cAMP levels in the exposed cell, cells lines

can be used which in addition to transfection with receptor encoding DNA are also
transfected with a second DNA encoding a reporter gene the expression of which
responds to the level of cAMP. Such reporter genes might be cAMP inducible or might
be constructed in such a way that they are connected to novel cAMP responsive
elements. In general, reporter gene expression might be controlled by any response
element reacting to changing levels of cAMP. Suitable reporter genes are e.g. LacZ,
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.

The present invention also relates to a pharmaceutical composition comprising a 4-
phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline ~ derivative = or  pharmaceutically
acceptable salts thereof having the general formula I in admixture with

pharmaceutically acceptable auxiliaries and optionally other therapeutic agents. The



(a). 3-Brono-4-hvdroxy-5-nitro-benzal dehyde
3- Br ono- 4- hydr oxybenzal dehyde (250 ng) was di ssol ved

wo 2006/1m370f acetic acid. Nitric acid (52 m) wesST/BPHEE061976
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and the mxture was stirred for 3 h during which a

solid formed. The solid was filfered of f, washed wth

water and dried in vacuo. Yield: 249 ng. Ms-ESI:
[aMl-iﬂ-i]aﬂanﬁléﬁ b8/‘2addeptabldy) in the sense of being compatible with the other

’ Bé 1§Ig|s Bf &Gﬁggﬁ)gsol‘é n gl? 3 td%i(e)(gno?ls ?At e?ec?&@ﬁt?'t}?e?@é{ffj ©

3- br ono- 4- hydr oxy- 5-ni t ro- benzal dehyde (87. in .

d’lh?méﬂcéﬁ‘ll@i o?@flmﬁém@? inglyde) e ﬂwleam%bﬂﬁet f%xyslén Ayblingual,
r 0 )adfthid

| eét?]%ﬂleoésg’ i cﬁgc\:% Jgkiy nHafnl) é(ﬁi} 12 %?1 afé %?n’f’?(c?%rae sh‘atlon and the

slikb;arlbid unitdiesage formy fog edmatistsiphere for 17 h and t hen

concentrated in vacuo. The residue was purified by

Flor ora aaairdfbitiodths | akctic@ ggredidht hh%@tlﬁ‘i@/eﬁnlfﬁd asadiSdrétt &mits, such

9/1 ->1/1 (v/v) as eluent. Yield: 50 ng..

45 tablety, GARSULES BOWASI G137 S0TeHaDs. slspﬁqsms pq@éﬁm like- m

et hyl - 5- oxo- 7- propyl -

Foy p@reateml gdménisirationothe pharsiacentical eempasitionrdfithe mvention may be

mrXtﬁJtﬁgl sdose, or multi-d ntainers njectign liquids, in predetermined

PIEPURE Iy Ui Rt NIRY - e yP o'V =55 A Priestign figuids dnped

(aﬁfouﬁﬁ) for 3x ﬁ@@éaﬂ’édi)ﬂhls faind ﬁlesfllb)nd&ﬂ@ also be stored in a freeze

Dfog% exane- |, 3-di one ng 0 ni
é‘rlﬁérﬁ jo ge@tqmﬂé@naﬁqlaonoonboﬂleﬁﬂ ﬁlonwfestwlsztharl@ Gagger, e.g.
gﬁd@é}h@%&qgﬁg in vacuo. The residue was purified by

ograp y on silicagel in heptane/et hyI acet ate

%ﬂ}ﬁf ﬁﬂ‘>lj 1§é%ﬂ \é;m %%% Cgl!l tPceﬂ%laccﬁﬁglﬂe ﬁflxﬂ{;gﬁs (5B n?sn described in the

@fﬁﬁﬂﬁﬁdreférelﬁeaﬂennirat IAQR. ét 31.,ERamRigbon3 The Science and Practice of
- r 3- Ani no- 5- br ono- 4- (3-met hoxy benzl\{(ll ox% dohen yl1-2-m
&hﬁwa@ @Q‘@L ]:}dl‘gpl@)py}ppmcott Williams & Wilkins, 2000, see especially Part 5:

PhdrmeacButlcad MY In ), Ghd 29 \)e% BO thredskd THE solid dosage
%t describe |% gc (rg%rnggbvw%s qi

conpoun exanpl e ssol've
units] ek d0pilth, )tatsletd, or be processed into capsules or suppositories. By means of

pharmaceutically acceptable liquids the active agent can be applied as a fluid
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
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

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

The invention further includes a pharmaceutical composition, as hereinbefore

described, in combination with packaging material suitable for said composition, said



cooled to 0 OC. Acetic acid (123 m) was added,
foll owed by addition of zinc dust (187 ng). After

W@ R0sn1713g at room tenperature for 1 h, the m XPCI/EPWAS061976

10

15

20

25

di luted with dichl oronet hane d washed with sat. aq.
NaHCO3 and brine. The organi ayer was dried (MgSOH4),
filtered and concentrated in vacuo. The resi due was
packagingdnitgrigriegadiag iingruebS foMtehsd ofithe danepaditiohFoBthe use as

TFA sa -ESI: [M+H + = 536.4/538. 4; anal .

e&!ﬂ’eﬁ&re eSfS‘L?‘!? mn. (nmethod 1) Diast. ratio: 5:1
Exanpl e
Ahe3exach odaﬁe 43nd ragimeBx 9f Admiyiseation ©f nther actiice iggrediont, or a
Philepctii ondodl @ihareot. may,very yith the partculay compqund, the route
of Eﬂhmmytra@tm@Sambtﬂkmxge Mzc(yﬂcbuga) ob i indovithenh sabjdethtodehom the
A mixture of_ 5-nitro-3-ethoxy-4-hydroxybenzal dehyde
Maseamgnt is40 be pEBIYSS %rﬁ%/l bromide (73 m), potassium
carbonate (144 ng) and tetrabutyl amoni um i odi de (10
g generabpare @rqhe istratiqny Feayirg§ lgwerpdosages ﬁ@nn@ther mgthods of

t

A S RN 0 o BB e R S CADAOE SBtrc¥el. ) bl dosage
dovchunaans exretyr teet (ROS5-RH mgaprm &g boliy weadit.dihe dmlsecbdu*se ftnagdaelp;esented

%;] rf(l)lgao%g (r)lggshéuﬁgﬂ@s I51|1 0§ qjadnlalglqlgée(i ?ﬂ%p%}? ate ialsteerva s throughout
Hhd &aﬁfdgog %aﬂse7 (og" f@ﬁ%ﬁ%&p%‘sz Yk Q6¥ds o BY hARMRAREGBY lat agpropriate

ﬂaﬂy @tei;valsshthghcbutd:h@ nnstngll icide 3Thadosage tas iwedl a8 the regimen of
m. xt ur.e of

T8 ey YT BRSOl gehyde
t |
(éé‘ﬁﬁ SE%F%P%HI% g‘g:tc‘:?r 1pg? PI %:‘*E’%Pti‘gl ??gl)ggq ‘ﬁe&%@ﬁ@l’y( 2 nl)

was stirred at 80 OC for 17 h. The m Xture was

doifiether eapest of fthe, vartionTresider 4 dhreusiaef pdrphenyldS-pyo-1.4,5,6,7.8-
%?%ﬁi?@% &)q{ngiiﬂg dgﬁva%we'}fé@ﬂﬁl thé %eH&Qlt ARBURMOr RS HaRbficture of a

medicament to be used for the treatment of disorders responsive to FSH receptor
mediated pathways, preferably for the treatment of fertility disorders. Thus, patients in
need thereof can be administered with suitable amounts of the compounds according to

the invention.

In yet another aspect the invention resides in the use of a 4-phenyl-5-oxo0-1,4,5,6,7,8-
hexahydroquinoline derivative having the general formula I for the manufacture of a

medicament to be used for the treatment of fertility disorders.

The invention is illustrated by the following examples.



eluent. Yield: 50 ng. MS-ESI: [MtH + = 532.4; anal.
HPLC. Rt = 21.17 min. (diast. 1) Rt = 21.55 min.

W@ 2doag17320 ) (hetero 1)Diast. ratio: 4.5:1 Exappli/BPHH06/061976
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4-r 3- Ami no- 5- et hoxy- 4- ( 3- met hso3xy-benzyl oxy) - phenyl | - 2-

met hyl - 5- oxo- 7- propyl - )

1,4,5, 6,7, 8 hexahvdro-qui noline-3-carbonitrile To a
EXAMPIEST t he conpound described in exanple 4b (100

ng) and acetic acid (162 m) in THF (5 m), cooled to

0 0C, was added zinc dust (246 ng) under vigorous
ﬁeneralr@mmnt;: stirring for 30 min., the mxture was

fil tered diluted with dichl oronet hane and washed with

Ve dpllovring Bbrraiations arepsedain the cxemplesjJAMA =t NN dimsghylaniline,
DIPEAORCATN-dsdpiop tHy?lQMﬁle YiFA & t8fudfBadefis abid) HATU = O-(7-

el S0y K o B hrani by Pl e =

fhbreny indth@&yaanbbryls Fmoc-Cl = 9-fluorenylmethoxycarbonylchloride, DMF =

[ - - [ -1 6
IWéﬁlﬁlexgﬁggéagg gﬁ’ i no ?ﬁgﬁm%aﬁ oxo-f-propyl=l. 45,
Uhess (sgaté@bhféwlsp eqr Ying g?dﬂtl@t@ydﬁ the Rithih gﬁg“tﬁaf’ov&‘ were lyophilized

m xture e conp escr | In ex
l;f@m “@Lﬁr&,/&,plogﬁtpeomuggr%,2Waqq{/§ertali>manol or water/acetonltrlle mixtures. If

ithé d:dinﬁbuh&@ﬂisqm/ﬂa@é&ad AHOMeor( TOA s#ilk )thd: fbspectlve acids were added in
di chl aor.onet The

pSnre S U o 2 45 yep| itk eGSR LRI ashed
%g@%& off Qﬁ? ﬁh?lg&%u tsI gﬁsggﬁ%@ﬂ'{ ﬁlgl &%ﬁl@)le\é@ﬁerg .%gﬁg‘ated using the

stmeAwgsorp@mgrmedeom%9&694) ve HPLC (I\/bt hod B).
Yield: 52 ng. 606. 2/ 608 2; anal .
ﬁﬂ:gd’ollpgwmg Qllalgg:a}nPH)L egqus g/yreRps @germlqﬂtlon of retention
teheast . 2) (nmethod 1)

Method 1: Column: 5 um Luna C-18(2) 150%4.6 mm; flow: 1 ml/min; detection: 210
nm; column temperature: 40 °C; solvent A: CH3;CN/H,O = 1/9 (v/v); solvent B:
CH3CN; solvent C: 0.1 M aqueous trifluoroacetic acid; gradient: solvent A/B/C =
65/30/5 to 10/85/5 (v/v/v) in 30.00 min, then constant for an additional 10.00 min at
A/B/C = 10/85/5 (vIvIv).

Method 2: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C
= 75/20/5 to 15/80/5 (v/v/v) in 30.00 min, then constant for an additional 10.00 min at
A/B/C = 15/80/5 (v/v/Iv).

Method 3: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C
= 95/0/5 to 15/80/5 (v/v/v) in 30.00 min, then constant for an additional 10.00 min at
A/B/C = 15/80/5 (v/v/Iv).

Method 4: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C
= 60/40/0 to 0/100/0 (v/v/v) in 20.00 min, then constant for an additional 10.00 min at
A/B/C = 0/100/0 (v/v/v).

The diastereomeric ratio was determined if baseline separation of the individual
diastereomers was observed using the appropriate analytical HPLC method.
Alternatively, the diastereomeric ratio was determined by '"H NMR analysis when
distinct signals corresponding to the diasterecomers were identified.



Diast. ratio: 4:1Exanple 7
r 3- Brono- 5- ( 3- cvano- 2- net hyl - 5- oxo- 7-propyl -1,4,5, 6, 7,

wW@20ves &3yar o- qui nol i n-4-yl ) - PCT/EP2006/061976
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2-(3-nethoxy-benzy|oxy)-phenﬁ%g-carbanic aci d net hyl

ester A m xture of the conpd “described in exanple 3

(100 nmg), nethyl chloroformate (17 nml) and

iTHe ifbHalving apetlaply vetrdiyded fomgrepar v entIPL Crpudifigations:

di chl oronethane (5 m) was stirred for 17 h. The

MNlsthed &: \ﬂ‘a)éurdn Fubend Git18h Gdadienitod.d fretrifluetoagetic ewid e dl>O/CH;CN

h
?Ml ﬁ? fl [ Ler eg and Ozgﬁ)c ntr g{ ggﬁﬁ{}%‘é‘@%eﬁ&hgdon the case of
ﬁ@@Fﬁu@»Rﬁgwgﬁn, Pam-by preparative HPLC (Method B).

3&9&0 Eﬁséeﬂg@_ 3 u,%?',? 1% %g'hien; )Hr’ é?Cﬁj (grg?gé yf%}lgCN 80/20 to

Odi 08g¥/v)) Jn B0veiShoml, ddpehiliagion thedase of Sepirabisariptectidn: 210 nm.
I V-1 3- Brono- 5- (3- cvano- 2- net hyl - 5- oxo- 7-propyl -1,4,5, 6
, 7, 8- hexahvdr o- qui nol i n- 4-
vD-2 g3 nmet hoxy- benzyl oxy>phenyl | -2-nmet hoxy-acet am de
¢ile of the conmpound described in exanple 3 (100

and
eny Hng-,mcthvl-S -0X0-7-propyl-

dL‘EﬁBGISJHﬁIah%lﬁ cﬁﬁldrin): Nmbéiﬁﬂrilé ed for 17 h. The

m xture was diluted with dichloromethane and washed

with sat. aq. NaHCG3. The organic layer was dried

(NgSCﬂ) filtered and concentrated i n vacuo. The

(@)s Bdire mn‘ 54 ettiox) josy aldePyde (I\/Et hod B) .

Yield: 37 = 608 2/ 610.2; an

MpLmixtyge of] 16 b@)@ﬁnm3s\4 -d d@étvbmyzaln@hxdezélom Ing)a 3 -methoxybenzyl
bedaRlk- (2) pﬂﬁﬁfoﬁ@ﬁuﬁh) cdﬁ)&ﬁ&e (148t 1g) aml fetfabaiyRinEnéhium iodide (10

Fur.an-

O 5 I s R4 B0 fos 3 Tho sty iyt was diluted with

Gvafer@ndharadtyd mathqethyladcetated The organic layer was dried (MgSOs), filtered
ViRa 2ot centiibd BVacggnzy! oxy>phenyll -am de

Yield: 143 mg.

(b). 4-[3-Bromo-4.5-bis-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-ox0-7-propyl-
1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

A mixture of 3-bromo-4,5-bis-(3-methoxy-benzyloxy)-benzaldehyde (143 mg), 3-
aminocrotonitrile (28 mg), 5-propylcyclohexane-1,3-dione (52 mg) in ethanol (10 ml)
was stirred at 80 °C for 17 h. The mixture was concentrated in vacuo. The residue was
purified by chromatography on silicagel in heptane/ethyl acetate 1/1 — 2/8 (v/v) as
eluent.

Yield: 122 mg. MS-ESI: [M+H]" = 657.4/659.4; anal. HPLC R, = 17.18 min (diast.1)
R;=17.43 min (diast.2) (method 4)

Diast. ratio: 4:1



A m xture of the conpound described in exanple 3 (100
nmg), 2-furoyl chloride (28.9 ng) and

WO Yo6N171370 sopr opyl et hyl am ne(162 m ) in di chl opOIEPIvE6IB1976
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(5 mM) was stirred forl7 h. The mxture was dil uted

wi t h di chl oronet hane and was "wth sat. ag. NaHCG3.

The organic |layer was dried (MgSO4), filtered and

@Exaople 2at ed i n vacuo. The residue was purified by

prepar atlve HPLC (I\/Iet hod B). Yield: 92 ng. MS-ESI:

[AnIB RIXS lox)-5-pibioephemyl]2-methp1zS -oixer 7-propyl-

(1‘?4.9,&7,21 ﬁe@nvdl‘o%n?o’im@ﬁcaﬂ&%@ﬁé 2) (method 1) Diast.

ratio: EXanpl e 10

i V-] 3- BronD 5- (3-cyano- 2- net hyl - 5- oxo- 7- propyl -1,4,5, 6

, 7, 8- hexahydr o- qui nol i n- 4-

)(h)) 3 Bromorehydisyy-banizy-bepldehedey| | - net hanesul f onami de

A m xture of the conpound described in exanple 3 (100

BgBromed-hydesybdnaaldehyclel (250 ohg) (AL diskglvedhioh Pyl iollacetic @did. Nitric
A i chl ' . .

Tl 2B b QTR B it ke WAL S B gtlch dlsotid formed.

vidislselid was filtergd offawaShqd mtlxswa%@lctﬂrge&hn yatudyer was

dried (MJS4), filtered and concentrated in vacuo. The

Naecods ResVSTR S [V, ~BHSBLAE ve  HPLC (Nt hod B

Yield: 55 ng. M5-ESI: [M+H + = 614. 2/ 616. 2; anal.

HPLC. Rt = 18.24 nmin. (rrethod 1) Diast. ratio: 6:1

: -1, 4,5,

é)) /s J&ﬁiﬁﬁhv h{&% g{;dréx¥|5)116@0 %{1{?&’4@8&&4@7%%@) in dry
@emgtbam. éﬁSOme bwamad oy d BuRsth @’H@an@éhy&i@h&k ¢35 ub,

'tﬁ?&ﬂh& phered(103 Ang)l Qnd%&h?ﬁ%ﬁldéiﬂo&yﬁteaMS%ﬁ 1.1h¢ mixture was

1 m xture was allo

FRferT, Siyaeny SO Tt L by s hep OFentTaed if vacuo. The
pesidueprdsaiueified byfchtdneateghaphiyf on sitieagebini lptans/ethgs hethte 9/1 — 1/1

(v/v) as eluent.

Yield: 50 mg.

(c). 4-[3-Bromo-4-(3-methoxy-benzyloxy)-5-nitro-phenyl]-2-methyl-5-ox0-7-propyl-
1.4.5.6.7,8-hexahydro-quinoline-3-carbonitrile

A mixture of 3-bromo-4-(3-methoxy-benzyloxy)-5-nitro-benzaldehyde (50 mg), 3-
aminocrotonitrile (13 mg) and 5-propylcyclohexane-1,3-dione (25 mg) in 10 ml of
ethanol was stirred at 80 °C for 17 h. The mixture was concentrated in vacuo. The
residue was purified by chromatography on silicagel in heptane/ethyl acetate 8/2 — 1/1
(v/v) as eluent.

Yield: 50 mg. MS-ESI: [M+H]" = 566.2/568.2; anal. HPLC R, = 22.66 min (method 1)

Diast. ratio: 4:1

Example 3

4-[3-Amino-5-bromo-4-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-0x0-7-propyl-
1.4.5.6.7.8-hexahydro-guinoline-3-carbonitrile




with water and dried in vacuo. Yield: 3.7 g.(b).
4- ( 3- Brono- 4- hvdr oxy- 5- ni t r o- phenvi y2- net hyl - 5- oxo- 7-p

wo opyh11376, 5, 6, 7, 8- hexahydr o- qui nol i ne-3 PCT/EP2006/061976
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-carbonitrile A m xture of

3- br ono- 4- hydr oxy-5-ni tro- berr"z6ardehyde (2 9),

3-am nocrotonitrile (667 ng) and

S- propyl cycl ohexane-1~-di one (1.25 g) in ethanol (75

m) was heated to reflux for 17 h. The m xture was

dbn cempound degonibed dny exarmple 2ce8il dog) wes dissalvéd idTHY (10 ml) and

%}36]@_ >O?©Caﬂl;'é’t1c°a[buf Q'z't&%ﬁ?%hs d([eb[ geﬁﬁlﬁ%é %&'&Mﬁnﬁﬁ%tf%n% dust (187

[REH] Afte lag A4 goomy ee}npeza%t fxy lbef??ﬁ o‘PB‘t%fél was diluted with
211dhﬂ&6met41aﬁé3 afd/ Waghea \mﬂﬁ loatl a(? NM‘DC@’;, Bh®Pyihe. The orgamc layer was

égég%igwﬁ,t E]lftsreg uclelqg‘ateg in ¥ac)quT?1letrrégldgg vsr/]a}/s purified by

prdparative HPLA (Method W) 5- ni t r o- phenyl ) - 2- net hyl - 5- oxo- 7-
propyll, 4,5,6,7,8-hexahydro-quinoline-3-carbonitrile
(Yagg: &9)3 mg\(ag \EFi salbpr MSyESE ﬂM*aHﬂ e 536893814 anald HPLC: R, =
218n7qt1ﬁigx§ing§5@py chloride (53 m) in dichloronethane
(4 was stirred for 4 h. The m xture was dil uted
\Elhd% Iqh@rs_prorret hane and washed with water. The
organic |layer was dried (MgSO4), filtered and
concentrated in vacuo. The residue was purified by
chromat ography on silicagel in heptane/ethyl acetate
HExamplOAl (v/v) as eluent. Yield: 90 ng. MS-ESI:

[ MPkH + = 580.2/582.2; anal. HPLC. Rt = 24.32 mn.
axyp4-(Bmathoxy-benzyloxy)-5-nitro-phenyl]-2-methyl-5-oxo-7-propyl-

44,36 B 88cafy drd QAL 3R RBorfitrif3- et hoxy- benzyl oxy) - ph

ényl T - Z-net hyT - b- 0X0- /-

propyl -1, 4,5, 6, 7, 8-hexahvdr o- qui nol i ne-3-carbonitrile

To a mi xture of the conmpound described in exanple 3
(4)08-Bthoxy-4¢Biriethoxgitdnfyldsdy) ri-ditrerstnadddlode (20 ml) in

2 m of dichloronethane and 2 ml of nethanol was added

o anigare \odnBbisroefrgthoxpd- lyzlSoxybnzatdebydd (630 meg)h drro¢thoxybenzyl

RS flde T3 1), Ptds@limldarbonatd €144 mg) and tetrabutylammonium iodide (10
mg) in DMF (5 ml) was stirred at 60 °C for 90 min. The mixture was poured into water
and extracted with ethyl acetate. The organic layer was dried (MgSQ,), filtered and
concentrated in vacuo. The residue was purified by chromatography on silicagel in
heptane/ethyl acetate 2/1 (v/v) as eluent.

Yield: 43 mg.

(b). 4-[3-Ethoxy-4-(3-methoxy-benzyloxy)-5-nitro-phenyl]-2-methyl-5-ox0-7-propyl-
1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

A mixture of 3-ethoxy-4-(3-methoxy-benzyloxy)-5-nitro-benzaldehyde (40 mg), 3-
aminocrotonitrile (10 mg) and 5-propylcylcohexane-1,3-dione (19 mg) in ethanol (2
ml) was stirred at 80 °C for 17 h. The mixture was concentrated in vacuo. The residue
was purified by chromatography on silicagel in heptane/ethyl acetate 1/1 (v/v) as
eluent.

Yield: 50 mg. MS-ESI: [M+H]" = 532.4; anal. HPLC: R, = 21.17 min. (diast.1) R; =
21.55 min. (diast 2. ) (hetero 1)



m xture was diluted with dichloronethane and washed
wWth water. The residue was purified by chromatography

wonoosillicegel in heptane/ethyl acetate 9/1 -> BCWEP0&)61976
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as eluent. Yield: 94 ny. NBE% [ MtH] + = 578. 4/ 580. 4;
anal. HPLC. Rt = 23.34 mn. (thast.l) R = 23.73 mn.
(diast.2) (nmethod 1) Diast. ratio: 5:1Exanple 13
Diad-Btiard5:3- di net hyl am no- 4- ( 3- net hoxy- benzyl oxy) - phe
nyl | - 2- et hyl - 5- oxo- 7-
propyl -1, 4,5, 6,7, 8- hexahydr o- qui nol i ne-3-carbonitrile
To a mxture of the conpound described in exanple 3
Erooplg$ and acetic acid (114 m) in 2 m of
d 2 n1 of A d?d

ropyl-

Saﬂs 6m8;ha{ahbdxbah_ryidﬂinés éallﬁoﬂi@;L After stirring for
17h, dichl oronet hane was renpved i n vacuo. The

r emai ni ng solution was cooled to 0 OC, during which a
solid forned. The solid was collected by filtration,

istheadutidnt of the cempenidadeseribedrin exaraple dbr(i1 60 mg) byd acetic acid (162

EELKIEH@‘T@I‘F gﬂg A}ngfgwitbhgﬁgfa}vas \ﬁ'dﬁédj zm%odlﬁg (24M5m%§|under vigorous

d) R =16.71 mn (dlast 2) (rrethod 1) D|ast

«‘3{6( §t1€%%n%19 SO3BBIne Sists 9as i filgod SuBdighipamethane and
owashed with iwaterAThes Grganietlinex ywa2 dfisd (MeSKRa) yiltessdzandazoyigentrated in

ggﬂﬁyll -am de (a).
10XYy- 4- hvdr oxy- 5-ni t ro- benzal dehvde To a sol ution
@Ifleﬁ g 41‘#)&/951 X WS ! ﬁﬁhmfe (5629) ahdl, BPEEL R, 2Ci5H8 min,

added |tr|c acl d In 2 portions.
Strlé I=t1| r?@@lﬁ‘sﬁb‘ﬁ% %B%d%)u rred for 17 h. The
j?illd Wag collected by filtration, washed with water
gstdeiRd i n vacuo. Yield: 5.07 g.

Example 6

N-[3-Bromo-5-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-2-(3-methoxvy-benzyloxy)-phenyl]-butyramide

A mixture of the compound described in example 3 (100 mg), butyryl chloride (21 pl)
and N, N-diisopropylethylamine (162 pl) in dichloromethane (5 ml) was stirred for 17
h. The mixture was diluted with dichloromethane and washed with sat. aq. NaHCOs;.
The organic layer was dried (MgSQy,), filtered and concentrated in vacuo. The residue
was purified by preparative HPLC (Method B).

Yield: 52 mg. MS-ESI: [M+H]" = 606.2/608.2; anal. HPLC: R, = 21.60 min. (diast.1)
R;=21.99 min. (diast.2) (method 1)

Diast. ratio: 4:1



(b).
4- ( 3- Et hoxy- 4- hvdr oxy- 5- ni t r o- phenvi y2- net hyl - 5- oxo- 7-

w@empsisig 4,5, 6,7, 8- hexahydro-qui noline-3  PCT/EP2006/061976
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-carbonitrile A m xture of

3- et hoxy- 4- hydr oxy- 5-ni tro- betal dehyde (1.5 g),

3-am nocrotonitrile (584 ng) and

Exanqpdg7cycl ohexane-1, 3-dione (1.09 g) in ethanol (60
n1) was heated %t reflux for 17 h. The7mxture was

OG- BBV Shdrty bk aaa%&ﬂﬁlﬁ Lyl acetate

Ir0 ->0/T (VvIiVv) as eluent. Yie -ESI: [ MtH] +

= 412.3 (c).

4-r 3- Et hoxy- 4- ( 3- net hoxy- benzyl oxy) - 5- ni tr o- phenyl | - 2-

e iiyturde Dthe-conpoand ldescribed in example 3 (100 mg), methyl chloroformate

hﬁ lpﬁ_} gﬂdq\]%\l Ialelg(o%g(\)/ﬁj)frle(%h)glgrln?ll%l tl%ﬁ ;ﬁ) G bo'&icthiolrl)r%eéane (5 ml) was
4tirad darhiokly.-- 'ﬂhdwynixtovcywss diluted withedigh1proaathenk aind Svashed with sat.
P DSl A AMAD YA f e
g-yhlﬁ *(545'@111?@ Y Fepappdive 1R @}EI hnl um

' 0 6 .
et Shame MGt 3%%-3&88 7 Sl ABEGARY S Dein. iast )

\Bas Xe3amit 6dlastd) (meth¢dySO4), filtered, and
concentrated in vacuo. The residue was purified by

dhassrmatiagy:Aphy on silicagel in heptane/ethyl acetate
7/3 -> 4/6 (v/v) as eluent. Yield: 1.2 g. MS-ESI:
[I\/H—|]+ = 532.3 (d).
- r 3- Am_no- 5- et hoxy- 4- ( 3- met hoxy- benzyl oxy) - phenyl | - 2-
rFﬁaﬂmeg- oxo 7- propyl -
b B s Y -5 520319 BBY by o-uinolin-s-
41 B BirethoxybenBAomt) eyl b2 arsthexyyicetaniide r o- phenyl ] - 2-
nmet hyl - 5- oxo-
7-propyl-1,4,5,6,7, 8-hexahydro-qui nol i ne-3-carboni tril

e and acetic acid (1.3 m) in THF 233 m ) was cool ed
tomggare @thecmmun(lsle@@hg)l ipgxample dlwnﬁarmetbw -ggethd chloride

r%%%ﬁgbsalzd WNtd;i@% ﬁgﬁgt ﬂlﬁ}rl}é}ergﬁe? (V62s up inoaﬁﬂlr%}%étﬁﬁﬁh(s ml) was
R for 1o e bhe, s wen e amihnfil elﬂe@aﬁeﬂms apd ayashied with sat.
WﬁSNﬁiHG@@l ’D}fed)rgm1d lay/bt Wa@md‘(M@(aa),dimé?mﬂ anzéhtfaﬁd in vacuo.
ani.c i MySOH4) ,
e B e P B P RIS (b6 D)
Yield: 37 mg. MS-ESI: [M+H]" = 608.2/610.2; anal. HPLC: R; = 19.99 min. (diast.1)
R = 20.44 min. (diast.2) (method 1)

Diast. ratio: 5:1

Example 9

Furan-2-carboxylic acid [3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-

hexahydro-quinolin-4-y1)-2-(3-methoxy-benzyloxy)-phenyl]-amide

A mixture of the compound described in example 3 (100 mg), 2-furoyl chloride (28.9
mg) and N, N-diisopropylethylamine (162 pl) in dichloromethane (5 ml) was stirred for



Yield: 1.1 g. M5-ESI: [MrH + = 502.3 (e). Propane-
1-sul fonic acid

WO 20063113v@no- 2- met hyl - 5- oxo- 7- propyl -1, 4,5, 6, FCBEP2006/061976
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hexahydr o- qui nol i n-4- vD- 3- et joxy-2-(3

- met hoxy- benzyl oxy>phenyl | -~ de To a solution of

4-[ 3- am no- 5- et hoxy- 4- ( 3- net hoxy- benzyl oxy) - phenyl ] - 2-

@t hy [The- mixture was diluted with dichloromethane and washed with sat. aq.

?{GOP 21%33’& %mlc ’1%@9 whas 3&1&8}@;@5% HérE‘c? lahd Sorcehfthfdlh vacuo.
M

(Théhw wmsrmm@eébympme p‘éﬁé 1- sulfonyl
chlorlde (94 After stirrin for 17 t he m x

weieldgP? m&d’l% | DEENT o AR Rleane: anal E!%Lpa& edZIthﬁm (diast.1)
R 1. ZNdinS ediast 2Y (mMASICO3. The organic |ayer was dried
(MgSH), filtered and concentrated in vacuo. The
Measstoadovas purified by preparative HPLC (Met hod B).

Yield: 4 1 ng. M5-ESI: [MH + = 608.4; anal. HPLC R

= 20.50 mn. (method 1)Diast. ratio: 5:1 Exanple 15

i V-1 3-Brono-5-(3-cvano- 2- net hyl - 5- oxo-7-propyl -1,4,5,6
Exaalnlei&hvdro qui nol i n- 4-

4r1)F2-@h&t}ﬁrxvldehﬂb@xwaihéﬁhmﬁtﬂa&egﬂfom@I ow y added to

50 m of cone. aq. NHAOH. After stirring for 3 h, the

m xture was diluted with water and extracted vvith

di chl oronet hane. The organic | ayer was dried (MJSH4),

A |mistuzel afnthe cenmupovnd adescribed v esamplehd (1681 migh methanesulfonyl

I%Hfothfgrb] egbe ?%? fﬂa@gtmﬁrt%g@?ﬂny npalc‘ﬁld(re\);/ﬁa? (5nm 1) was stirred for 17 h.

\T|h§|na1xtuze vag d11 dichiprgmethane gnd washpd w1th sat aq. NaHCO;. The
riviic Ry S \bamﬁdeﬁ\mgS(m ﬁl@é}é@hﬁtﬁbélrﬂ,@ntrated in vacuo. The residue was
3-nitr (2.1 g) was dissolved in
,?gﬁﬁ—]Fé]ﬁlfpﬁ’PEW HEY gﬁ@@ﬂ%ﬁg‘gﬁbm ne (2 nl) and acetic
YR stiiory4ed.
Aabi: 55 hd"Ms R e PP BISNRE it HIBLEAR, SUkTUCHin (method
vlll)t h et hyl acet ate and washed with aq. NaHSO3. The

organic layer was dried (MgSO4), filtered and
Diptgatio i bd in vacuo.

Example 11

2-Methoxy-benzoic acid 2-bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-

hexahydro-quinolin-4-y1)-6-nitro-phenyl ester

(a). 3-Bromo-4-hydroxy-5-nitro-benzaldehyde

To a cooled solution of 3-bromo-4-hydroxybenzaldehyde (5 g) in acetic acid (50 ml)
was added nitric acid (1.17 ml). The mixture was allowed to reach room temperature.
After stirring for 17 h, the resulting precipitate was filtered off. The solid was washed
with water and dried in vacuo.

Yield: 3.7 g.



The residue was purified by chromatography on
silicagel in heptane/ethyl acetate 1/0 ->0/1 (v/v) as

we@bwent737o0vi el d: 2.5 g. M5S-ESI: [ MtH + = 245. 0/ PAEP2006/061976
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(c). | 40
4-(4-An1no-3-bronD-5-n|tro-pﬁghV|y2-nethyl-5-oxo-7-pro
pyl -1, 4,5,6,7,8- hexahydro-quinoline-3 -carbonitrile

Ab)n xt udd3dBrothoadrhydre Sy-Hrnitmw-phenyil }-2-oadbleyiHad e rpdepyl-6 8155.6.7.8-

- am. 223
_iahﬁr"’-‘ o e°§8£PbB 1J11|(()ne (211323 ng) in 50 m of

A hafitte d@’@sbtﬁiﬂoréf ﬁ?%t%k%_g Qng@bgﬂialcfeh de §2L‘$ 3 3a£mﬁ1991'&0n1tr11e (667

t enperature he reaction

s candh P-Rraylqyglahgrans: 1.3 #ioneddi23ug) ww%mh 675eaﬂ)oyfas heated to
cbMeNRIragriapihe Mmixnse lwasagatenttddcintvaoed. criylesidae wak urified by

Maigg/rlg&'\éénzglh%gegwg5 {ane/e%hy aéeta(tseSP/OIg'O/{\/F\;/\%Salls:eluent
i 50 SRR A L LS o TP

4- (4- Am no- 3- br ono- 5-ni tro- phenyl ) - 2- et hyl - 5- oxo- 7- pr

opyl -1,4,5,6,7,8-hexahydroqui nol i ne- 3-carbonitrile
%QOA@Méﬁﬂ)S{VQJeﬁ%lEVeOEcW THEbroRM4-(3-LyAB-FRMy£E-dx8-Lpropyl-
§ 45555

t_hc ciLd (1. '[Er-l- I?ltrad %d fol Towed by

ing slurry mas
stirred at O OC f a n..anot her 4 h.a

P BT o O Tra by - Fon! T R RieaRh b BT hproryt
daA, 2641 &Hemhydrblatd@(d}memeirbwm‘lﬂllé) y2ek tmg) t N,dRdiwsioptopylethylamine

?5?6/ Ll) %g(? @chox}hgeﬁlt%{)gl %?@J%%]r(%edrrgfglgéh i eg‘l)ﬂs) was stirred

él“ eggaxgm s tdbly ehichderpmethgae andy washed with water. The

B &t drﬁ%%l%S@& /ﬁltereﬁ%a coNéeriirad itV atRo! -
Yi eI d 16 ny [ MtH] + 415. 2/ 417.2 (e).

I’[Zre/itﬁslﬂtﬁb \?iabp@lﬁﬁe(ﬁbf 3h1©wﬁiﬁ§gf@hyﬁiﬂlsﬂlcd'gebﬁﬂh&)tﬁfemw1 -deetate 1/0

xahydr oqui nol i n- 4-yl)-phenyll-carbamc
aC| épévkli’)fars il}eél 9-yl nmethyl ester

Yieig: o A USTSY J P 080 k2% L MPLE: Ry ProA PARY (method
ﬂ@;) and iV,iV-dinmethylaniline (195 nl) were dissol ved
in

Example 12

4-[3-Bromo-5-isopropylamino-4-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-0x0-7-
propvl-1.4.5.6.7.8-hexahydro-guinoline-3-carbonitrile

To a mixture of the compound described in example 3 (100 mg), acetic acid (114 pl)
and acetone (20 ul) in 2 ml of dichloromethane and 2 ml of methanol was added
sodium cyanoborohydride (25 mg) in 1 ml of methanol. After stirring for 17 h, the
mixture was diluted with dichloromethane and washed with water. The residue was
purified by chromatography on silicagel in heptane/ethyl acetate 9/1 — 0/1 (v/v) as
eluent.

Yield: 94 mg. MS-ESI: [M+H]" = 578.4/580.4; anal. HPLC: R, = 23.34 min. (diast.1)
R;=23.73 min. (diast.2) (method 1)

Diast. ratio: 5:1



di chl oronet hane (40 m) and cooled to 0 OC. A solution
of 9-fluorenyl nethyl chloroformate (187 ng) in

wale@hiioBonet hane (3 nl) was added dropwi se. AfPEI/EP2006/061976
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stirring for 2 h, the reacti oé{wlem xture was dil uted
with water and extracted wi th'ef hyl acetate. The
organic |layer was dried (MgSO4), filtered and
concentrated in vacuo. The residue was purified by
chromat ography on silicagel in heptane/ethyl acetate
Bxamplold (v/v) as eluent. Yield: 381 ng. (f)
r3 Br ono- 5- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4, 5,

ethvlamnm)_ ﬁ( 3-methoxy-benzyloxy)-phenyl]- 2 methyl- 5 -0x0-7-
bkapvm(ﬁs BT LIRS PR B2 inE.3) caPbRYild - carbam ¢ acid
9HTlTuoren-9-yI nethyl ester To a solution of
[ 2- am no- 3- br ono- 5- ( 3- cyano- 2- net hyl - 5- oxo- 7- propyl -1,
4,5, 6,7,8- hexahydro-quinolin-4-yl)-phenyl]-carbam c
dol dnfktufd efothe woSpyindrddshnybedemt examipte 3rét0lamg) ajd acdtiy acid (114
m’sm % dy B§iEhibfonihdhe (a}é?% Hll)ofgﬂs’th%oﬁ‘%a%aéd&@ﬂ%gs%hg%%of 37%

ter stlrrln% | um C al’1ObOI‘O%I‘l
(fq@@ld@ydmma@m 64rhb apd §Qﬂ1t1mr¢gambomhyéndeél g} red
for and t hen enched with water, follo
der aEfrm opl {th @%P%@@P%W@S repQvedrip AAFHO ﬁy &maiging solution
Wals @dole VIS OAL, dlflﬂlﬂgt whiel acotld Fereedn Thebelid whs sdldRd by filtration,

SHSEDY o R Rl e ey %w%v%ﬁ’im 098),
84E g0, b NS ESH R - JEFUBGD (R ERC: By “ P pin. diast)

Rt 9yl L minp kdjast.2) (method 1)

propyl - | 4 5, 6, 7, 8- hexahvdr o- qU| nol i ne- 3- carbonltrll

Qﬁ%%%ﬁ% LY 3- cyano- 2- net hyl - 5- oxo- 7- propyl -1 , 4, 5, 6

8 hexahydr o- qui nol i n-4-yl) -

2- ( 3- net hoxy- benzyl am no) - phenyl ] - car bam ¢ aci d

%gaflqoiin 9-yl methyl ester (145 ng) was dissolved in
|d| ne in DM (5 m) and stirred for 1 hour.

apmhn{mmethowa-f %mthoxﬁwenlﬂéﬁﬁmhsﬁﬁm acuo. The

resi due was purified by preparative HPLC (Method B).

(a). 3-Ethoxy-4-hydroxy-5-nitro-benzaldehyde

To a solution of 3-ethoxy-4-hydroxybenzaldehyde (5 g) in acetic acid (50 ml) was
added nitric acid (1.4 ml) in 2 portions. The resulting suspension was stirred for 17 h.
The solid was collected by filtration, washed with water and dried in vacuo.

Yield: 5.07 g.

(b). 4-(3-Ethoxvy-4-hydroxy-5-nitro-phenyl)-2-methyl-5-o0x0-7-propyl-1.4.5.6.7.8-
hexahvydro-quinoline-3-carbonitrile

A mixture of 3-ethoxy-4-hydroxy-5-nitro-benzaldehyde (1.5 g), 3-aminocrotonitrile
(584 mg) and 5-propylcyclohexane-1,3-dione (1.09 g) in ethanol (60 ml) was heated at
reflux for 17 h. The mixture was concentrated in vacuo. The residue was purified by
chromatography on silicagel in heptane/ethyl acetate 1/0 — 0/1 (v/v) as eluent.



Yield: 70 ng. MS-ESI: [MtH + = 535.4/537.4 (h).
i V-1 3-Brono-5-(3-cvano- 2- net hyl - 5- oxo-7-propyl -1,4,5,6

WO 20084 mr@hvdr o- qui nol i n- PCT/EP2006/061976
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4-vD- 2- ( 3- net hoxy- benzyl am n henyII

- met hanesul f onani de To a sol dt4 on of

4-[ 3- am no- 5- br ono- 4- (3 nmet hoxy- benzyl am no) - phenyl ] -2

Yietdhy.B-g5MS-ESI: [M+H]" = 412.3

oxo- 7-propyl -1, 4,5, 6,7, 8-hexahydr o- qui nol i ne- 3- car boni

trile (70 ng) and pyridine (40 M) in1 m of

di chl or onet hane was added net hanesul fonyl chloride (50
i4n[3pathex a3 mgthoxychengylexy) - 3-nitp-phanyl-Aymethy b § ox@elpropyl-

qﬂ.s.eﬂwﬂeﬁhw‘ﬁb%d@me@tearmﬂmel ethyl acetate 1/1,

v/iv). The reaction mxture was diluted wth water and

esxt rédited Wof h .et(methoay,au@tdeoxymmtﬂr gl&m'yr) 2-figehiyl- \‘Mtﬁ(o 7-propy1-

TS a et idieng- Gt FUL Rt RRE promfe 256
Yilg| phtassi@miyy draxy dERASQ athg))andl‘lzﬁnﬁmrlet}[yﬂ/lahﬂmomm chlor1de (415 mg)
%gﬂ ﬂ‘fl%?m‘ﬁlor@ﬁ@tlhané_ﬁd%o B oF watkr #hs Hitfed fFBBMOFhE dreanic layer

B’YaBrSSH‘ﬁaGd( duied, MeSO)ndilterad, and)genceniated\in vacup. sThs residue was
fiad b5l rstHAtESlabRy 8n)silicagel in heptane/ethyl acetate 7/3 — 4/6 (V/v) as
tro- benzyl oxy)-benzoi c acid nethyl ester (a).
uﬁ#’rnyl 2- hvdr oxy- benzoi ¢ aci d net hyl
0 @x zoic acid (11.3 g) was
ggofz &ﬂyh§eﬂﬂy 2E 2%ﬂ1) and cone sulfuric acid
(3 m). The m xture vvas heated at reflux for 40 h.
Di et hyl ether was added, and the m xture was poured
'(3} Q1984 1B fno-5 B 0RY- @f(glrﬁeth&%eﬁen%xw bisghy (| MIREhY1-5-0x0-7-propyl-
filtered an oncen rate I'n_vacuo. The residué was
8174 LO7H -3 eane (80 m) and water

s )Sofﬂﬂhl eqr*dﬁg Ry e e ity S PG Tyl 5-oxo-
Mpropylel .48 $, & &-thexadtydob- q\iindshmthyzirbamaﬂat and adeticoagdn(ld@ ml) in

l/acug 3"‘@1’?1) %5 (g) éggg’%ac %EE{S{BQT %%f)c‘g%ig‘i& aali’béjorhgns under
Vigromstiging rTr]P? Imlzumw% siowrshipgrachzepa temperpureandstirred for 1

ToThe sitkutd Qﬂs @kn ?ﬂt"e{%ﬂr&ﬁh -OndBhEhaRY in REAKO The Asidlie was dissolved

t est cetic
rlrltle ds%lloromet ane anc? wagl;ed with sat. aq. %Ca O;. The organic layer was dried

(MgSQy,), filtered and concentrated in vacuo.
Yield: 1.1 g. MS-ESI: [M+H]" = 502.3

(e). Propane-1-sulfonic acid [5-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-
hexahydro-quinolin-4-yl)-3-ethoxy-2-(3-methoxy-benzyloxy)-phenyl]-amide

To a solution of 4-[3-amino-5-ethoxy-4-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-
oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile (220 mg) and pyridine
(106 pl) in dichloromethane (5 ml) was added propane-1-sulfonyl chloride (94 mg).
After stirring for 17 h, the mixture was diluted with dichloromethane and extracted
with water and sat. ag. NaHCQO;. The organic layer was dried (MgSQ,), filtered and
concentrated in vacuo. The residue was purified by preparative HPLC (Method B).

Yield: 41 mg. MS-ESI: [M+H]" = 608.4; anal. HPLC: R; = 20.50 min. (method 1)



(50 M) and dichl oronethane (40 m ), cooled to 0 OC,
was added bromne (2.49 m). After stirring for 17 h,

wo bmerrizerar e was al l owed to reach room t enper aPCIr/BP2006/061976
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Sodi um acetate (3.61 g) was added and stirring was
continued for 1 h. The m xture was diluted wth water
and extracted with ethyl acetate. The organic | ayer
MRigstdmatied:( M\pSO4), filtered and concentrated i n vacuo.
Yield: 11.88 g. M5-ESI: [MH + = 259.0/261.0 (c).
3-Brono-5-fornyl -2-(3-nitro-benzyl oxy) -benzoic acid
net hyl ester A m xture of

3‘1149!1&1@) 5-fornyl - 2- hydr oxy- benzoi ¢ acid methyl ester
(518

((_)
N—

nQrﬁz( ........ ethiylzh i€ exahydrosguinolin-4-

B)oT oG- Bégzvlarnmbwﬁhénwl mi‘eﬂlamalfhmhﬁd at 60 0C

for 5 h. The m xture was diluted with water and

extracted wth ethyl acetate. The organic | ayer was

dried (MgS™4), filtered and concentrated in vacuo.
Ya)efcAmng{3- MO-MENH-I—H+ = 394.0/396.0 (d).

3- Brono- 5- ( 3- cvano- yl -5-o0x0-7-propyl -1,4,5,6,7,8
4@}4@@@-@0@9&1@&65%@4(3 g) was slowly added to 0 ml of conc. aq. NH,OH.

VWtof - étitrifg t o - D EH) Zthe OMuRE RAST Gilded Cvitfetwater @fd edxtrdcted with

Sichiasipeans, The oraeyis Iyer stpsisiies MS) 0o Blirss end sppeentrated in

ety | Thes tesidue 788s pgl)iﬁe(B-bgzntlﬂomlamgmphyr(bﬂ gilicagdd ingheptane/ethyl

?ggn%%)l%_pg}lgaﬂjggpg];ﬁ ,3-di one (308 ng) in ethanol

0 OCfor 17 h. The m xture was
8a8@enY A RKD 01 ;aﬁyez residue was purified by

preparati ve HPL([: (Method B).Yield: 1.37 g. MS-ESI:

[ MtH] + = 594. 4/ 596. 4; anal. HPLC. Rt = 24.59 mn.

(diast.l) Rt = 24.89 mn. (diast.2) (nmethod 2) Exanple

16). BrAomiine3-blonsdib fnitfd-bergalddhyde

{3- br ono- 5- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4, 5,

@ Amiho-Braitedrbehrzaldghydeo(2. h-gd-was dissolved in 25 ml of dichloromethane.

zﬁ?s'n%lr Y@ﬂil?l Qﬁ&]i&t%l ?‘at(T Wlllweggn‘ldagh and 8 Wikture FIL Sfired for 2 h at

r opa
TOOTR rﬁ:mperamm okhs- mixterecwas dilgtedratithy pthyl acetaty apd oyashed with aq.
NA1S0:0 The G e Had Wrd@! (MESO.Y, filtd?6€ %A lcon@Riréed in vacuo.

The residue was purified by chromatography on silicagel in heptane/ethyl acetate 1/0

— 0/1 (v/v) as eluent.

Yield: 2.5 g. MS-ESI: [M+H]" = 245.0/247.0

(c). 4-(4-Amino-3-bromo-5-nitro-phenyl)-2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-
hexahydro-quinoline-3-carbonitrile

A mixture of 4-amino-3-bromo-5-nitro-benzaldehyde (665 mg), 3-aminocrotonitrile
(223 mg), 5-propylcyclohexane-1,3-dione (418 mg) in 50 ml of ethanol was stirred at
80 °C for 4 h, then at room temperature for 16 h. The reaction mixture was
concentrated in vacuo. The residue was purified by chromatography on silicagel in
heptane/ethyl acetate 1/0 — 0/1 (v/v) as eluent.

Yield: 680 mg. MS-ESI: [M+H]" = 445.2/447.2



The conpound described in exanple 15d (4 g) was
di ssolved in 250 m of dichloronethane. Pyridine (1.5

woregoemers7added, fol |l owed by dropw se additi on PET/BP2006/061976
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sol uti on of propanesul fonyl 4g(nﬂ de (1.03 m) in 50

m of dichloronethane. The mXture was stirred for 17

h, and then washed with water. The organic | ayer was

dried (MgSO4), filtered and concentrated in vacuo.

Yield: 5.44 g. M5-ESI: [MtH + = 521 .4/523.4 (b).

1o )o fa3ed-Dianainé HSelyromozplieriyl)-2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-hexahydro-

{BiRiiReB-Ardonithilano- 2- met hyl - 5- oxo- 7- propyl -
1,74,5,6, 7, 8-hexahvdro- qui nol i n-4-yl)-2-r (pyridin-3-vhn

gL yAﬁmﬁﬂS-'Bf&m@Bfiﬁﬁ‘é héeyil E—n%t F0Exo-T-psop yﬂ-@nll 5,6,39-Bexahydro-

511510 g A 00 o Snvz?%oﬂsw Xﬂd)l}{ﬁ'ﬁgl‘?@@ Pl eles 0 0 °C.

ngrtiancidqt Stml) veasiadd¢d) Followdd byeadalitibrsstdinedust (2 g). The resulting

AL sttaL T b T or B e RRALCE W o Ry, The
hmxwmj wiasn fdteeadotnst diluted wsd%l faturated gig. Weabl(dhd dellawyed by extraction

%&ﬁ}{étgﬂgac\éﬁ?e agg tdrﬁ‘«ﬂﬁéj lafy@ﬂ' way dﬁed mgsm)x ﬁ%&%&%ﬁ concentrated in

nd

Yarup- alhe galdumawreﬁopsrlgqfﬁ &Yof swatogr Brongidicail o “fepianclethy]
@S2y — 0It@ngds alentconcentrated in vacuo. The

resi due was purified bg preparative HPLC (Method A).

YWieldd3 160@g. M$-ESls [NIFHN] al4ﬂ52/4\1’ESZESI [ MeH + =

612. 4/ 614. 4; anal. HPLC 8.79 mn. (nethod 2)
Exanpl e 18
3- Brono- 5- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4,

,6,7,8

{Pdex aRrAminerdibiemp §-(3-gyano-2-methyl-5-oxo- 7-1fr¥pv1-1,4,5,6,7,8-hexahvdro-
(R mBh 0Ny pRERTVéANANC eidl PR Yo RANE A hBth{EAtd Xt ur e of

the conpound described in exanple 22c (100 np),
m—qsmp}dnaﬁwaor()ﬁléthyl) 2TrBathly]é7-5xdirg)prﬁp1ﬂ 1,4,5,6,7,8- hexahydro-

oI5t RREARE BN el e BT F R oived in
wiichforamething dA@ t mhn endynmbobedt ISCaCﬁ ég. vA t sh)hyam od - ﬂuorenylmethyl
Mrmate_ Ia?S’P St &chlﬂ}’cﬁﬁet A'h Y MaeH zhvolp% ?1%9 stirring

ncentrate ln vacuo. e residue was
(pre%, & thej rgactiqn mixtyge (wasdlilyyed with water and extracted w1th ethyl acetate.

The organic layer was dried (MgSO4) filtered and concentrated in vacuo. The residue

was purified by chromatography on silicagel in heptane/ethyl acetate 1/0 — 0/1 (v/v)
as eluent.

Yield: 381 mg.

(f). [3-Bromo-5-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-2-(3-methoxy-benzylamino)-phenyl]-carbamic acid 9H-fluoren-9-yl methyl ester

To a solution of [2-amino-3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-
hexahydro-quinolin-4-yl)-phenyl]-carbamic acid 9H-fluoren-9-yl methyl ester in
methanol (5 ml) was added acetic acid (143 ul) and m-anisaldehyde (304 ul). After
stirring for 2 h, sodium cyanoborohydride (158 mg) was added. The resulting mixture
was stirred for 3 h and then quenched with water, followed by extraction with ethyl
acetate. The organic layer was dried (MgSQ,), filtered and concentrated in vacuo. The



Yield: 4 1 ng. M5-ESI: [MH] + = 605. 4/ 607. 4; anal .
HPLC. Rt = 26.72 min. (diast.l) R = 27.01 min.

WQ ghoag1732) (net hod 2) Exanple 19 PCT/EP2006/061976
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{[2 Br ono- 4- ( 3- cyano- 2- netmﬁ 5-oxo0-7-propyl-1,4,5,6
, 7, 8- hexahydr o- qui nol i n- 4-
yI)-6-(propane-I-sulfonylan1no)-phenylan1no|-nethy|}-
Yesidirermedshmuxified blyychjomategraphy alesiliedgel in heptane/ethyl acetate 1/0 — 0/1
%%&gg%gﬁ -4-(3-cvano- 2- net hyl - 5- oxo- 7-propyl -1, 4,5, 6

exanydr oqui nol i n-

drivia) 165 ! igaRST: [visuf ongh 3misog) - phenyl ami nol - et hyl}

benzoil c A mxture o e compound described in
exanple 17a (600 ng), benzoic acid-4- carboxal dehyde
(863 ng) and acetic acid (657 m) in methanol (5 m)
@s st i4-[BAnfiny-5-brovaoid-(3Saethuxy-byresytintnOhtebing 112 -indthil-5-oxo-7-

%! ﬁs f‘ggeﬁa d the m>fture was . S irred for 17 h.
et hyl acetate
M N A i Aok

oxsbegylanfingphenyl ] gahanic g(.?ldzPI'{ fiporen-9-yl methyl ester (145
4 )g %ﬁfﬂgmvf% G&Q@Wﬁ@eﬁdﬁetlhyﬂmﬁ} 05 @nlY -aR8 Qfbivded ! foft 15héur. The
Xa
ST SRR ER BIES I hohglenAnch B¥astadyit sihwb pcstate i organic
dayér (s deitd gBOLy Bteledmnd bd&nfariih wacio0The residue was purified

& 5 31%-)2- met hyl - 5- oxo- 7-propyl -1,4,5,6
%?’{p%) examigf}‘ ﬁM% ? kL ) - phenyl am no] - net hyl }
AR ) Lo

enzol c —aci d (300 np),
JV, JV-dii sopropyl ethyl ami ne (536 m) and
2-met hoxyethylamne (134 m) in DM (2 m) was stirred

f(p)" Jﬁrzlméqumdvamrrﬁétﬁmes oI&S-ﬁFTb?ﬁMM%S,\G@S,S-ﬂbia%KI&ﬁ) quinolin-
f d h NaHOOS. The

e ;%@a% e -
[om%mpyl?llﬂ&ﬁ/,?& exahydroaguinglpiec3-caboritrilg (3® mg) rand pyridine (40
g,t'l‘ﬁhhoﬂl &1 dichloromethane was added methanesulfonyl chloride (50 pl) in portions
until complete conversion was observed as judged by TLC (eluent: heptane/ethyl
acetate 1/1, v/v). The reaction mixture was diluted with water and extracted with ethyl
acetate. The organic layer was dried (MgSQ,), filtered and concentrated in vacuo. The
residue was purified by preparative HPLC (Method A).

Yield: 18 mg (as TFA salt). MS-ESI: [M+H]" = 613.4/615.4; anal. HPLC: R, = 21.27
min. (method 2)

Example 16

3-Bromo-5-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-y1)-2-
(3-nitro-benzyloxy)-benzoic acid methyl ester

(a). 5S-Formyl-2-hydroxy-benzoic acid methyl ester




Exanpl e 20
4-{r 2- Br ono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4,5, 6

W0 20084 mr@hydr o- qui nol i n-4- vD- 6- (propane- PCT/EP2006/061976
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1- sul fonyl am noVphenyl am nol -jrethyl} -N-\2-(

| Hi m dazol -4-vDet hyl | -benzam de Condensati on of

hi stam ne (283 ng) and the conpound described in
SxEorpiyd- 2 19drqxgienpgir domd (hie3 @) esan dssalived BT thetl#®01 (3 ml) and
e, sl 40 FRB0, P THALE MR BP0 O D e wos
vildedy and 2w mixtyrgsvasmmused mjo wrisr.Eie orgmaﬂ]lawet was dried (MgSOa),
Filred ahaQoficerARRld inWBbbo. TRe rosidi Was Fissblvdd Bl DRckidn of dioxane

%@gﬁigﬁé’éﬁ% :Sg(}/ E‘;lfﬁn?éﬁ_ﬁ?tfsd Tlﬁlegﬁﬁﬁygwcﬁ%lrlgxac EZ { mi) After 15

@xiQ., digaaPWwas | reshobed in/ vacuoe Tab \nﬁils(ﬁn'ﬂ tiial @xirdeted wathr &hyli acetate.
IeA xture t scrlb n exanpl e
3‘318 o i P MESCATBRRAR SRR Ry AR
1,S ta (92 m) i n di chl oronet hane
el §% SR@{E@V@%&% '}‘?T% The m xture was dil uted
WI t h di chl oronet hane and extracted with sat. aq.
NaHCCb . The organic |ayer was dried (MgSO4), filtered
Wy 3 WOERM-FrhRll 2iHy dvagLienzdi0 acidefdtByesieps purified by
preparative HPLC (Method B). Yield: 54 ng. MS-ESI:
[M%duﬁolﬁBﬂS-%lﬁﬂﬂ-Z%y(qul benAbicGicidRinethy?P ést&2(7083ng) in acetic acid

SERInE RS 0 iy el 05, gy i o i
Afmashmmg) aguli7nln| they .nzuxgurg w28 allowed to reac room temperature. Sodium
(aéet%t B‘@ﬂg? &g %F&éﬂ)%\‘i %&ﬁ' uf:d for 1 h The mixture w was diluted

3- met hoxy- benz benzol ¢ aci
W\@ﬂh?’?teé%é reAtrﬁvtsz@ ozvltzb gthyt h@et%nﬁam ﬁtgaa@slewrb\éreﬁ dred (MgSO,),
giteradl d tbhcenfraRd ifVacud: met hoxybenzyl brom de (3. 03
m ), potassium carbonate (5.47 g) and
tYaeldabLiI8§ paviSeRSIu iViHEIT €259.606110g) in DVF (90 m) was
stirred at 60 OC for 5 h. The m xture was poured into
wat er

(c). 3-Bromo-5-formyl-2-(3-nitro-benzyloxy)-benzoic acid methyl ester

A mixture of 3-bromo-5-formyl-2-hydroxy-benzoic acid methyl ester (518 mg),
potassium carbonate (613 mg), tetrabutylammonium iodide (68 mg) and 3-nitrobenzyl
bromide (525 mg) in DMF (10 ml) was heated at 60 °C for 5 h. The mixture was
diluted with water and extracted with ethyl acetate. The organic layer was dried
(MgS0,), filtered and concentrated in vacuo.

Yield: 851 mg. MS-ESI: [M+H]" = 394.0/396.0

(d). 3-Bromo-5-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
yD)-2-(3-nitro-benzyloxy)-benzoic acid methyl ester

A mixture of 3-bromo-5-formyl-2-(3-nitro-benzyloxy)-benzoic acid methyl ester (788
mg), 3-aminocrotonitrile (165 mg) and 5-propylcyclohexane-1,3-dione (308 mg) in
ethanol (5 ml) was heated at 80 °C for 17 h. The mixture was concentrated in vacuo.
The residue was purified by preparative HPLC (Method B).



and extracted with ethyl acetate. The organic |ayer
was dried (MgSO4), filtered and concentrated in vacuo.

wabmenesrdue was recrystallized from et hanol aPdI/EP2006/061976
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di ethylether (1/1, v/v). Yield, 5.65 g. (b).

3- Brono- 5- ( 3- cyano- 2- net hyl -5%‘oxo- 7- propyl -1,4,5,6,7, 8

- hexahydr o- qui nol i n- 4-

Wild21 33 -grdM S1ESY:- DEHHT | 0 £93.4156 6 A0 hxtal BHPHC Bt 124 st (diast.1)

?—tbr ofm-rgl-nf EdrlerlTsﬁlz) g??tggrre} hoxy- benzyl oxy) - benzoi ¢ acid
nmet hyl ester (3.78 g), 3-amnocrotonitrile (822 ng)
and 5-propyl cycl ohexane-1, 3-dione (1535 ng) in ethanol
Ex@aniple 11as stirred at 80 OC for 17 h. The m xture was
concentrated in vacuo. Yield: 5.9 g. (c).

3’1&5@6—11 sulfoBicC veith- 23 Hﬁinlity-B-( S-CQmm-ZmﬁHﬂ@sﬂ%G oxo- %D&tﬁ'l 1,485.6.7.8-

3- bronD 5- (3 cyano- 2- nethyl 5- oxo 7 propyl-l 4, 5 6,7,8
- hexahydr oqui nol i n-

4ay| i’ro%af(e?? Hﬁl@&ﬁ?ﬂ&cﬁ%%ﬁ&@b&%zﬁtﬁc%bﬁ HRIRY6-0x0-7-propyl-
eSier Q)40 d1 gxane (I35 gnd N NaCH (15 )
438 4 he 1 S aC|d|f|ed wi th

%Zﬁ‘?‘ﬁg‘%i 39 g‘gqflg)a(’t“’(“ﬂlfj Ssd" G 1'ef opbqaiavel So I8 mi of

dichieramethbheel Pyridosec (105 ndlh e;vaseaidddgefal\lawedll'gisdniopwmhel addition of a

I t u S
pi’e@?’g.‘}ﬁ}%ﬁﬁﬂf&g’gfcﬁgﬁfd@ ﬁg)gl F[gjc in go 1%![ oq‘ (thchl{)romethane The
amgturawhe stirggd for déthy andthen avashed with ewader Ihtz O@anwsamlwas dried
g b, TilteRd: 40 2BReehtrbdl in vacuo

r ono- 5- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1,4,5,6, 7, 8
Yienahud f'gOMBJESD|[MH+H- = 521. 4/523 4
yl)-2-(3-nmet hoxy-benzyl oxy) - benzam de A m xture of
3- br ono- 5- ( 3- cyano- 2- net hyl - 5- oxo- 7- propyl -1,4,5,6,7, 8
-hexahydrqu|noI|n-
4by1 ) - Pa gni¢ §ioxo-7-propyl-

qmgﬁ%%iﬁ&rb%molmA yl)-2- [(pvrldm 3-ylmethyl)-amino]-phenyl}-amide

Propane-1-sulfonic acid [2-amino-3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-
1,4,5,6,7,8-hexahydro-quinolin-4-yl)-phenyl]-amide (842 mg) and acetic acid (950 ul)
were dissolved in methanol (25 ml). 3-Pyridine-carboxaldehyde (1.52 ml) was added
and the resulting mixture was stirred for 17 h. Sodium cyanoborohydride (1.02 g) was
added and stirring was continued for 17 h. The mixture was diluted with ethyl acetate
and washed with aq. citric acid and aq. NaHCOs;. The organic layer was dried
(MgSQ0,), filtered and concentrated in vacuo. The residue was purified by preparative
HPLC (Method A).

Yield: 237 mg (as TFA salt). MS-ESI: [M+H]" = 612.4/614.4; anal. HPLC: R, = 8.79
min. (method 2)

Example 18

3-Bromo-5-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-y1)-2-
(3-methoxy-benzyloxy)-N-propyl-benzamide




(18 ng), HATU (57 ng) and iV,iV-diisopropyl ethylam ne
(34 M) in DM (0.8 mM) was stirred for 17 h. The

worzoobura7mvas diluted with water and extract ed PET/BEP2006/061976
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et hyl acetate. The organic |ay was dried (MSO4),

filtered and concentrated in cuo. The residue was
purified by preparative HPLC (Method B). -,+ Yield: 29

ng. MS-ESI: [ MtHf = 564.4/566.4; anal. HPLC. Rt

19.64 mn. (method 2) Exanple 23

iA/mizuRy ofihe £opoundidescoberk ithgraniple R2c (100r o) In-progylsméne (145

’ E}_ 5y ( pr ngV alﬂwmphﬁéapfb#ylethylaﬁnme (?1 ul) in dichloromethane (10 ml)

elhzTélmI@ém&e Y@ th\lfsﬂ Wﬂ?h dlﬁléomﬁs%lﬁ @nd extracted with
@@tS@ IN@IGIC(B Fra R aficlidfer waDdR@) (MpBSI0,), filtered and concentrated in

O TR LR Mot ol
35}151 rh{]%%yls}ﬂgﬁ @/I-Lﬁfh—nk6§ 276%7%%5 hﬁfﬁd W tﬂi 'ﬁt 1%}/11 (diast.1)

acetate e organrc tay
& e . (InysOidiast 2) (methedi2hnd concentrated in vacuo The
residue was purified by preparative HPLC (Met hod B).
Yield: 151 ng. MS-ESI: [M+H] + = 655.4/657. 4; anal .

LC. = 20.82 mn. (method 2) Exanple 24

aPE"B ¥no- 5- (3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4,5, 6

mmr_ml-lfﬂﬂﬁmvtaanﬁ@)}phenvlannno] methvl}-N ( 2 methoxv—ethvl)-

3 1§ 4- hvdr oxy- 5-ni tro- benzal dehvde To a sol ution
-'O'r‘om) 4- hydr oxy- benzal dehyde (20 g) in acetic
acid (200 mM) was added fumng nitric acid (4.18 nl).
The resulting suspension was stirred for 3 h. The

$8).1 d was 4c0h /B6ied-(BYcyahd DE@bthORS5 -oRABTL 18 py14ieh) 518.7.8hexahydro-
fum ﬂg A lﬁ-i-ﬁ acl d!mffg’}ég‘?"%{? '%2%112‘4 *{I}f“:‘?lgl rag ;] @fter 45d
%%'%&gl!ré %?ttﬁg c%}ﬁlpo{lﬁ(i rdgécrl%gd 11:[ t%g(aﬁlgfgml}&e g?(gp lrr%g Bé%ro?c acid-4-

werbesdelyite KB63 mgpamd ayepig acid (657 ul) in methanol (5 ml) was st1rred for 1
hour. Sodium cyanoborohydride (361 mg) was added and the mixture was stirred for

17 h. The reaction mixture was diluted with ethyl acetate and washed with water. The
organic layer was dried (MgSOy), filtered and concentrated in vacuo.

Yield: 605 mg. MS-ESI: [M+H]" = 655.4/657.4

(b). 4-{[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-
quinolin-4-vy1)-6-(propane-1 -sulfonylamino)-phenylamino]-methyl}-N-(2-methoxy-
ethyl)-benzamide

A mixture of 4-{[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-(propane-1-sulfonylamino)-phenylamino]-methyl}-benzoic acid (200
mg), TBTU (300 mg), N,N-diisopropylethylamine (536 ul) and 2-methoxyethylamine
(134 pl) in DMF (2 ml) was stirred for 2 h at room temperature. The mixture was
diluted with ethyl acetate and washed with ag. NaHCO:s.

The organic layer was dried (MgSOy), filtered and concentrated in vacuo.

The residue was purified by preparative HPLC (Method B).



(b).
4- ( 3- Brono- 4- hvdr oxy- 5- ni t r o- phenvi y2- net hyl - 5- oxo- 7-p

wo opyh11376, 5, 6, 7, 8- hexahydr o- qui nol i ne-3 PCT/EP2006/061976
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-carbonitril eA m xture of
3- br ono- 4- hydr oxy-5-nitro- beﬁ%%rdehyde (18.26 g),
3-am nocrotonitrile (6.09 g) and
Yigidopld mgc MSRESRfiNHH]3 =d118#¢7 (414; .a45]. HFIPLiCh Ret=H&AY min. (method
(250 nl) was stirred at 80 OC for 17 h. The mxture

s concentrated in vacuo. The residue was purified by
chromat ography on silicagel in dichloronethane as
eluent. Yield: 16.49 g. MS-ESI: [MtH + = 446. 2/ 448. 2
(E%hm le 20
4- ( 3- Am no- 5- br ono- 4- hvdr oxy- phenyl ) - 2- net hyl - 5- oxo- 7-
IZH’-Q' R3Brono-4(Heyano2- ﬁlethlvE—XahysdT pro@ii- N85 6128 hexahydro-quinolin-4-
0 %Enre'l suli{mvii Sﬁ)('})gth'e?ly ammoJ-methVI}x-N.[Z LIH-lmldaqu-évl)-

IIU‘!-IIyUfU y-"o-T1imnmtru- )'L'

M_S 6,7, 8 hexahydr o- qui noI i ne- 3
-carbonitrile (15.8 g) and acetic acid (30 m) in THF

(300 nl), zinc dust (46 g) was added in portions,
under vi gor]g}lle stirging. After 2 t he m xt

fGondensation ptihisigmine 283 M) and the coanqﬂuee fiﬁwléﬁfimf Y xRl 192 (200
Tii)sin phe prepériodtof ’NWEUC(@G)O a1e) add KM{Nfdﬂsblirapylelhy&ﬂﬂne (536 pl) was

Dﬁ%hg%d\ﬁfﬁ’ft gl‘éllrtgf} nﬁ)e fnefhiod descrllbed in exampge 1%5 ESI: [ MeHf
%{1%1%5 0X0g7(§pr op @?R)Ar 1\({% P:‘;glt 1\?+§j»hnze 3509*2%'1{1? ngtz 10.38

ll@ar(m@ﬂﬁth'Z)l e A m xture of

4- ( 3- am no- 5- br ono- 4- hydr oxy- phenyl ) - 2- net hyl - 5- oxo- 7-
propyll, 4,5,6,7,8-hexahydro-qui noline-3-carbonitrile

8‘%“%{5}‘ 2 nltrobenzyl brom de (2.72 g), potassium
atl (3.65 g) and potassiumiodide (400 ng) in
.‘!‘ C 4 (§) NQ

8 9 WY

g Bhgxal vdrd agmmhnm%;ubm_él\/gsm)
f| Itered and concentrated in vacuo. The residue was
purified by chromatography on silicagel in

hept.ane/ et hyl acetate 1/0 ->0/1 (v/ v% as el uent

Y @yigture; ofyihe gompgupdsdescrippd-in example 41561 4mg)e)m0rpholme (50 pD),
IHATIS (Boormg 5a1{cBquaﬁsbpzopwétHMhmﬁreom (D Ah QHlodomtHan (5 ml)
was st1rred( ?or 1 The' MitrE was diluted with dichloromethane and extracted with
sat. aq. NaHCO3. The organic layer was dried (MgSQ,), filtered and concentrated in

vacuo. The residue was purified by preparative HPLC (Method B).

Yield: 54 mg. MS-ESI: [M+H]" = 634.4/636.4; anal. HPLC: R, = 21.32 min. (method
2)

Example 22

3-Bromo-5-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-y1)-2-
(3-methoxy-benzyloxy)-benzamide

(a). 3-Bromo-5-formyl-2-(3-methoxy-benzyloxy)-benzoic acid methyl ester




4-vD- 2- (3-nitro-benzyl oxy>phenyl | -net hanesul f onam de
A sol ution of

W@ 24084 813700 0- 5- br ono- 4- ( 3- ni t r o- benzyl oxy) - phenpt1/ER200€061976
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hyl - 5- oxo- 7-

propyl-1,4,5,6,7, 8-hexahydr 6- 5cﬂu nol i ne- 3-carbonitrile

(1.15 9) and tri et hyl am ne (740 m ) in dichl oronet hane
Q&’)_(mixm)re wdigh¢ rceatpeandvideseritred harexampieohgt (4.62 ag)i GemétBa8/benzyl

“Ek%rﬂl (%6 n’?l}:, é{oﬁe%sgﬁgl; &%ﬁé“g 47“@ ' %Héb%tﬁ%ﬁm dfﬁ ?&hde (606
Img)dn (89 imd wesgtmad at 6Q fG &orehahle mﬁmwm@med mto water

‘éﬁ&%ﬁtta&&? %ﬁﬂhd&hylvadefét@'ﬁlerﬁ%maq fRYdricand gsm) filtered and
derivat | solved in

and 1t reat éd
ﬁp{lq?ngm:e mae@ n]s})e regidpe, was rﬁcrygtﬁ]gl E}l 2@0&} gthapel and diethylether
queneikRd with sat. ag. NHAA and extracted with ethyl
acetate. The organic layer was dried (MgSO4), filtered
afidldchisentrated i n vacuo. The residue was purified by
chromat ography on silicagel in heptane/ethyl acetate
1/0 ->0/1 (v/v) as eluent. Yield: 950 ng. MS-ESI:
[ MkH] + = 629. 2/631 2 (f).

1) 03- ﬁmﬂfo&?éﬂenzvloxv)-benzmc ac1d methvl ester
1,4,5,6,7,8-hexahydro-qui nol i n-4-yi yphenyl ] - net hanesul

f20 méiriuee o\ 3Abrsinor B fortnyl-2-(3-methoxy-benzyloxy)-benzoic ac1d methyl ester
I(¥7 g?’q)],gi-gﬁn%&scggémﬁgg '2&22 mn?t h<¥ 5-p?opy)icycfoh%xarpe\Z 1 3- d’1011e (’1§35 mg)
4n pthanol (23- mi)x was Is‘emd/ b RQ ) Cpfoeny| .- Heg mixtusuivhs gandedtrated in
t3aR. M) and sodium sul fide (350 ng) in ethanol (12

and water (250 m) was heated at reflux for 2 h.
Kheidns stgure was diluted with ethyl acetate and washed
wWth water. The organic |ayer was dried (MgSO4),
filtered and concentrated in vacuo. Yield: 709 ny.
MS-ESI: [MH + = 599.2/601 .2 (9).
i(d)r 3—&0mn35-$3-(c§a1m«%mmﬂﬁflde¢m7 -plopykd475.6.7 Behdxahydto mubholin-4-

I
Hellzo; amdno benzyl oxy) - phenyl | - met

@@néi‘ﬁ&ﬁdcno '?ﬁ”BQEoﬂ_le ﬁﬁﬁ@aﬁ& '2%et9§11-5 -0X0- 7-propy1 1,4,5,6, 7 8 hexahydro-
i V-1 2- (3-.ami no-benz br ofrp- 5- ( 3- cyan no-2-ne
gugyggn-ff-yl) -2-(3- methoxy-benzy oxy)-benzmc acid methyl ester (5 7 g) 1n dioxane

ngmoiﬂl) zh}d4n5 NaOH %gﬁogﬂﬁhw starréglifon al7i i ﬂmggﬂémb e lakidified with
hanesu ona ..an ri I N .
PR Bt ctere S Samio Yl "l Rt ThE Stefid Jpver was dried
(tmgsmn é’ll‘(eﬂe:d&ndl c)mceﬂ!lh!a’&d ig tvacuol iye fasidug8vds, disshlyed in ethanol and
Tk treBited ikttt L1 fn@cﬁhﬁ%h ﬂ?eegcﬁ}dewgsngol}%&'ae& filtration and

washed with petroleum ether.

Yield: 4.2 g. MS-ESI: [M+H]" = 563.6/565.2

(d). 3-Bromo-5-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
yD)-2-(3-methoxy-benzyloxy)-benzamide

A mixture of 3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-2-(3-methoxy-benzyloxy)-benzoic acid (57 mg), ammonium chloride
(18 mg), HATU (57 mg) and N,N-diisopropylethylamine (34 ul) in DMF (0.8 ml) was
stirred for 17 h. The mixture was diluted with water and extracted with ethyl acetate.



with water. The organic |ayer was dried (MgSOH),
filtered and concentrated in vacuo. The residue was

w@sfliBd by preparative HPLC (Met hod B). Yi el BCT/EFR06/061976
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ng. MS-ESI: [MtH + = 677. 2/ 6?. 2; anal. HPLC Rt =

22.37 nin. (method 3) Exanple 25

4-[ 3- Bronp- 5- cyano- 4- ( 3- net hoxy- benzyl oxy) - phenyl | - 2-m

dihieyargemolager7way dipsd €MgSO.), filtered and concentrated in vacuo. The residue
srified b PREKAVE B UML) 3 carboni L1 | eA

sol ut1 on

e Co oun escripbed in exanple 22d (54

| ﬂgﬁpqne ( efq t
'Iri?l%lgt %%/#igrchnSéESS m ) vvass]&‘tad‘j(.ja ol \é?%ll Hg\%gdﬁbyg‘dg%%v% s(glethOd 2)
addition of trifluoroacetic anhydrlde (25 m). The
m xture was allowed to reach room tenperature. Again,
Exagiply23m ne (58 m) and trifluoroacetic anhydride
(25 M) were added. After stirring for 1 h, the
N-}2-Braanavd 3 ewhmm@{rmﬂhwhi—hxmﬁ{monvl -THES, 6r7cﬂahexaﬂ<hvmumolm-4-
Was 6-%1'58&[13(1'\/&%].1" J))ttﬁ{eﬁgﬂ %nl‘ﬁeﬁg% SQA (?ed in vacuo.
The 1T esraue was parativ L C (Met hod
B). Yield: 26 rrg. I\/B— ESI [|\/H—|] + = 546. 2/ 548. 2; anal .
HPLC. Rt = 24.86 mn. (nmethod 2) Exanple 26

IAV-s{o&nﬁihorasw the ( oy Aestribod | md-cR¥@pié- A7EPI29! nfk)Safi N,N-

%thhlgP@iﬂggééé)qll%ghj i‘ﬁ@'l érﬁﬂa mmd' with 75 pl of 3-methoxybenzoyl

chlofidemet hoxy- benzvD- acet am de (a). Propane-

1-sulfonic acid

ey rstimings for 3L 7c hathe- Rixtwre hyds- Gilujad) withpetbylydcetate and washed with

%Yail r Zp il ﬁ%@ v Hfigdj%\ggéd) findtbad arkd SoticBREROK M Jaeﬁ@
densa

am no) - neny am de tion t he compound

ct%%dﬂi&dwasrp&mm& Prephtative SPITUIM¥MbA BYRNI sal dehyde

(605 m) in the presence of acetic acid (570 m) and

Selidu 03 cngNMSOESH YMHHIE =635 4/68%).4;i anal "EIPLAI ®; =287 thin. (method
s perforned as described in exanple 17b. Yield: 300

:22 M5- ESI: [ MtH] + =641. 4/ 643. 4

—1

Example 24

N-[3-Bromo-5-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-2-(3-methanesulfonylamino-benzyloxy)-phenyl]-methanesulfonamide

(a). 3-Bromo-4-hydroxy-5-nitro-benzaldehyde

To a solution of 3-bromo-4-hydroxy-benzaldehyde (20 g) in acetic acid (200 ml) was
added fuming nitric acid (4.18 ml). The resulting suspension was stirred for 3 h. The
solid was collected by filtration. Another 420 pl of fuming nitric acid was added to the
filtrate. After 45 min., water was added and the resulting precipitate was collected by
filtration. The combined solids were washed with water and dried in vacuo.

Yield: 18.26 g. MS-ESI: [M+H]" = 245.8/247.8

(b). 4-(3-Bromo-4-hydroxy-5-nitro-phenyl)-2-methyl-5-oxo0-7-propvyl-1.4.5.6.7.8-
hexahvydro-quinoline-3-carbonitrile




(b).
i V-r2-Brono- 4-(3-cvano- 2- net hyl - 5- oxo-7-propyl -1,4,5,6
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4-vD- 6- (propane- 1-sul f onyl am;js(rabonhenyl I

- N- ( 3- net hoxy- benzvD- acet am d& A sol uti on of propane-
1-sulfonic acid

[ nhixtormeH3 -bomy-drtgdPexyei-hitto-benaaldelder(dP2b-g), 3-aminocrotonitrile

i} Bl A1 49 % (s : -
IS STABIPAE A TS 00 i PO s
Wh 80 £¢ den Boh.vihermixéure iweas sanseatrpigd in y&3onilhe resjdue was purified by
Shtomdtdita }gfon]sﬁi& o iRQlidHIdrbHethahBas Slbédit €d Wi th et hyl
acetate and washed with water. The organic |ayer was
driclad16.59 pQUB-ESI: [NMeHgU=and 2xagoent rat ed in vacuo. The

resi due was purified by chromat ography on silicagel in

hept ane/ et hyl acetate 1/0 ->0/1 (v/v) as el uent.
Yield: 27 ny. -ESI: [M+tH + = 683. 2/ 685. 2; anal .
GPL C.  fRi(3-AmzihoFObnoine-4-hpdsiokwnghé LU : soneyl-1.4.5.6.7.8-

_§2JIH _' 3 (;ﬂ Ch_ itril “ T B
%T%%@%%t hyl - 5- oxo- 7- propyl -1, 4, 5,

o/ .a8-solution of 4-(3-bromo-4-hydrox -5-njtro-phengl)-Z-methyl-S-oxo-7-propy1-

1SR Rl P adink e e bt ho T GO in To

@360cmi)p eidlc idostgdagpivas 2dded(id POrtiony, undéLvioronm kiteing daften2 h, the

ter (2 d etic acid (160 N nal .
%ﬂ‘ Va8 et A oGS Eed i Gt Ao TR Wit wes
iwgblecterkbyatiltiratiom artl washed iwith ethanotont i nued for 17 h. The
mxture was diluted with et h){l acetate and washed with
waeldi 9.2 geMorBahilM iy et 14 182i ed (MySO4), filtered

and concentrated in vacuo. The residue was purified by
preparative HPLC (Method B). Yield: 17 ng. MsS-ESI:

6 3. '

-[ 3 Atping-5-bromer/ yloxy)-3 I
13t h6Jfbhékab @drowpimlidesBe¢dnydnitsidlox o- 7- propyl - | , 4, 5,

6, 7, 8-

Hex ahixtire - o@fi néi(3amingrHibromeI-ysireryxphenah ArmathyhbjoxpHepropyl-

. bR Lt i hhfed
10 Ty b o s 2 .

é 80 nm) : m i) and
Poteasum AarRonalso3fdeg) 2l pefpssitin ipgide (400hng) i OMF (9@ enl) was
fseifred Por65 M€ réonk ttethperd@se. The mixture was diluted with ethyl acetate and

washed with water. The organic layer was dried (MgSQ,), filtered and concentrated in

vacuo. The residue was purified by chromatography on silicagel in heptane/ethyl
acetate 1/0 — 0/1 (v/v) as eluent.

Yield: 1.45 g. MS-ESI: [M+H]" = 551.4/553.4

(e). N-[3-Bromo-5-(3-cyano-2-methyl-5-0xo0-7-propyl-1.4.5.6,7.8-hexahydro-quinolin-
4-y1)-2-(3-nitro-benzyloxy)-phenyl]-methanesulfonamide

A solution of 4-[3-amino-5-bromo-4-(3-nitro-benzyloxy)-phenyl]-2-methyl-5-oxo0-7-
propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile (1.15 g) and triethylamine (740
ul) in dichloromethane (20 ml) was treated with methanesulfonyl chloride (203 pl).
After stirring for 18 h, the mixture was diluted with ethyl acetate and washed with
water. The organic layer was dried (MgSQ,), filtered and concentrated in vacuo. The



diluted with ethyl acetate and washed with water. The
organic |layer was dried (MgSO4), filtered and

w@oemwerrmsrat ed i n vacuo. The resi due was puri f i BdI/BP2006/061976
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preparative HPLC ( Met hod B) eI d 31 ny. M5-ESI:

[ MMH] + = 655. 4/ 657. 4; anal . = 25.00 mn.

(met hod 2) Exanple 29

ickade2N,BF- bimneiha(ﬂésxdfomnybaﬂlineﬂbﬂatﬁfeoms- dissoildyin- TEHE, (30 6nl) and

Il%afgﬁp’g%}?:%(]?nf\]% @"KS” QAI? N-Afer i na %Prt’i'l%ewas {1uenche(% w1t%1 sat. aq.

-Nni co

NIasd and e&@@é@d Wéhl ethyl asetatpl Bhelargar(ia tyenyps duiegr(MgS09, filtered
FHY cortiehRhted irf vaGb dl"lﬁé%sﬂﬁé wal gunﬁed by chromatografphy on silicagel in

d‘gﬁthﬁ\’/?ﬁ%ﬁi‘i ?Fffeng% g‘l% _ t\was S{PLEe?fog 65 h.
b e M5 8252750 *harico 3 The or gani ¢

| ayer was dried (MgSO4), filtered and concentrated in
vacuo The resi due was purlfl ed by prepar atlve HPLC
thod A

1758 hexahvdro qumolm—4 Vl)-phenvl] methanesulfonam1de

| Vrré Ztyieggfgx[g%@?lg(g F%lyggg I.';Zmet yl- A lo;(g 791))(1'8p)?1- lpi,g,%y’},é-lh’eéahydro-
@u;do)m&-ﬁlpac(p aﬂmibengdldqu-phazmlpm)eﬂﬂhmyfbmmﬂel -@®80hyig) and
g& Bmy l]%ﬁ%c 5@ %fi g@)‘mr%lt(%? ﬁle}gand \gatgy Li;S@n llfwgg hgated at reflux for
2 by, Blesmmmh@amdiwed)wefhl eﬁhbrllaqe‘rateyan)d \QaS(hgd wWith watssnhd organic
et %% Wgs@%ﬂﬁer@ Qﬁlr?m%tﬂgiecpfn Ja@@o. conpound
scribed 1 xanple 17a

m&mom | b sie N4 1=8H9 brvot e presence of acetic
acid (1.2I m) and sodi um cyanobor ohydride ( 1.34 Q)

in nmethanol (25 m) was performed as described in
exanple 17b. Yield: 1.21 g. M5-ESI: [MH + =
626 . 9 B Bsorfo-5-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-

4-y1)-2-(3-methanesulfonylamino-benzyloxy)-phenyl]-methanesulfonamide

To a solution of N-[2-(3-amino-benzyloxy)-3-bromo-5-(3-cyano-2-methyl-5-oxo0-7-
propyl-1,4,5,6,7,8-hexahydro-quinolin-4-yl)-phenyl]-methanesulfonamide (709 mg)
and pyridine (286 pl) in dichloromethane (20 ml) was added methanesulfonyl chloride
(138 pul). After stirring for 18 h, the mixture was diluted with ethyl acetate and washed
with water. The organic layer was dried (MgSQ,), filtered and concentrated in vacuo.

The residue was purified by preparative HPLC (Method B).

Yield: 172 mg. MS-ESI: [M+H]" = 677.2/679.2; anal. HPLC: R, = 22.37 min. (method
3)

Example 25

4-[3-Bromo-5-cyano-4-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-0x0-7-propyl-
1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile




(b). Propane- 1-sulfonic acid
r2- (2- am no- benzyl am no) - 3- br ono- 5- ( 3- cvano- 2-

woredohst i 73% oxo- 7- propyl -1, 4,5, 6, 7, 8- hexahvdr o- qeeTiBP1006/861976
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-viyphenyl | -am de Propane- 1-sulfonic acid

[ 3- br ono- 5- ( 3- cyano- 2- net hyl"-5% 0xo- 7- propyl - |, 4, 5,

6, 7, 8-

He salimjair of theicorapounddieydrjbed i Exanle 826 €izmppimi didjlemhethane (1 2

) €9 LA 8 ) s i b o

additign of @@ﬂuqm@@tl@ eshysgiride (2h¢)). Afheemixgung, watswélomesltto,u feach room
W@ﬁ%écrhﬁﬂee /Sfhin, q:hbtﬁ ﬁﬁnﬂ! 93 ghHl ﬁﬂﬁbﬁh&tﬁ%h%ﬂ@ 5 ul) were

e residue was
@ﬂém% ISE% le‘c TP Wasexfragls, g,\%g“wateésgfgggamc layer
W43 drie@/ (MgS(M\)()ﬁM'ed} lab@ ’bncelfiraed in 436101 he MEsith&d was purified by

%%Efgﬁ%%gtﬁgdé)g;no 2- met hyl - 5- oxo- 7- pr opyl -
ﬁ ]ﬁ) Z%%%%%%g Mﬁ“ﬁw %4?14%8) pahen ST hol e ‘ﬁ“ﬂ (method

2dhenyl ) - acet ani de A solutlon of propane- 1- sulfonlc
acid [ 2-(2-am no- benzylan1no) 3- br onp- 5- ( 3- cyano-
2- nethyl 5-oxo-7-propyl-1,4,5,6, 7, 8-hexahydro-quinolin

%/I“)l Egenyl] am de (430rrg) and

ﬁ sopropyl et hyI amne (120 m) in

NG AL e £ -
X,)&mmwh&llfmmﬂln@mhmvl]-Mf&-metlmxv-rhenng)_@@tamdh
the m xture was diluted with ethyl acetate and washed

with water. The organic layer was dried (I\/gSO4)
f||_tererand :

(19R5.65/8- Bﬁiah%drohf&rﬁﬂn# RIM@'ﬂ%m—thGﬁﬁb&izﬁ'}’aﬂmﬁo) ﬂlbﬁhkfll am1de
HPLC. Rt = 18.91 mn. (nmethod 2) Exanple 31
ConfiprBativro naf- the( Sompaunt Zeswttied| ib-cammple- A7opiAs88| mp) Swith m-

gféalé liﬁféagé'(?ﬂ’ ‘1]1 9uin]n / on;qrésence of acetlﬁ acid (|57O PR ﬂld sodium

ane- am no am no
wwxqbprmdb@ﬁﬁﬂ aeg)dn methappl @6sm3 rwascpeﬁogmdﬂs @ﬂCfdfedtlh example
qoppound described in exanple 30b (100 ng) in

di chl oronet hane (5 nl) was added

iYWeldV36h ing OMISORSI: EVIRyd] aab41e4/843.m1 ) and
met hyl chl oroformate (12 m).

(b). N-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-yl)-6-(propane-1-sulfonylamino)-phenyl]-N-(3-methoxy-benzyl)-acetamide

A solution of propane-1-sulfonic acid [3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-
1,4,5,6,7,8-hexahydro-quinolin-4-yl)-2-(3-methoxy-benzylamino)-phenyl]-amide (120
mg) in pyridine (3 ml) was treated with acetic anhydride (153 pl). After stirring for 17
h, the mixture was diluted with ethyl acetate and washed with water. The organic layer
was dried (MgSQO,), filtered and concentrated in vacuo. The residue was purified by
chromatography on silicagel in heptane/ethyl acetate 1/0 — 0/1 (v/v) as eluent.

Yield: 27 mg. MS-ESI: [M+H]" = 683.2/685.2; anal. HPLC: R; = 21.09 min. (method
2)



After stirring for 17 h, the m xture was diluted wth
et hyl acetate and washed with water. The organic | ayer

wor®edrized (MgSO4), filtered and concentrat ed PCI/EPZNO€061976

10

15

20

25

30

The residue was purified by p 5epar ative HPLC (Met hod
A). Yield: 19 ng (as TFA salt% M5-ESI: [MHH + =
684.2/686.2; anal. HPLC. Rt = 17.90 min. (method 2)
Esamile232
|V-r2 Brom) 4- (3-cvano- 2- mathyl 5- oxo-7-propyl -1,4,5,6

nbrd xsulio aq 03 -brondp-54f Bxcga smesinnd=5-0x0-7-propyl-1.4.5.6.7.8-
lfeﬁéﬂvﬁfmg ﬁGﬁr{‘@\@)hf 'P(Y’,l Ilnethgxx( BeryDSh&R Namino]-phenyl} -amide
I-yr-acetyl am novbenzam de (a) .
i V-1 2- Brono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7-propyl -1,4,5, 6
, 7, 8- hexahvdr o- qui nol i n- 4-vD-6- (propane-
W mikthenyf thetarap@indrdesdribed-in iekatrﬂplb @63 {800ag) 7% formaldehyde in

S e R LU, A g A S
aawbohydtide lEfr myg) wa addadeal(dlsﬁr_ng) waJ lventmuedufoe 17 h. The
ViR tued l\7v"a5 ﬁﬂutfe ilhr] tf'] ] 5&3&% Qtﬂij{?(ﬁ&leh%lﬁl WeFrTl?en&\%gmc layer was

extracte acef at e e organi c |ayer
@@ﬁ}tere\dlap eprgniapigd EbYacEAt rat ed in vacuo. The

ﬁ@% G Riiged b pecphraine G QeSBOd BN Vi e oo a1o"
Pl 5 o, MS ST TIT (3678 26372: Ml PLS: Bycs 25:11 iy (method

2), 4,5, 6 7, 8- hexahvdroqw nol i n-
4-vD- 6- (propane- 1-sul fonyl am noVphenyl | -benzam de To
a sol ution of

i V-[2-brono-4-(3-cyano- 2- et hyl - 5- oxo- 7- propyl -1, 4, 5,
@X?"H’le%xahydro qui nol i n-4-yl)- 6 (propane-

-sulf n m no - ph I

(hé‘xahmﬂﬁ)-alddelﬁl-44vm)92Wmetﬁﬁ%emlmnﬂ%hmﬂbmﬂﬂl-amide
stirring. After stirring for 4 h, the m xture was

filtered and concentrated in vacuo. The residue was

di ssol ved i n dichl oronet hane and washed with water. _
Thaxpgofithe rempoungdedeseriied dn exaymoda 262 (184 mgh dnethyd iodide (19 pl)
sl 96ﬁ§§i@h%grb'oﬁat¥ Aehg) ¥ BME (1281) Wk stiMed St 65 h.Mtd hixTure was

dzhuteéi1 w1tﬁ ethyl acetate and washed with water. The organic layer was dried

(MgSQy,), filtered and concentrated in vacuo.
The residue was purified by preparative HPLC (Method B).

Yield: 31 mg. MS-ESI: [M+H]" = 655.4/657.4; anal. HPLC: R, = 25.00 min. (method
2)

Example 29

N-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-6-(propane-1-sulfonylamino)-phenyl]-nicotinamide

A mixture of the compound described in example 17a (100 mg), TBTU (123 mg),
nicotinic acid (47 mg) and N,N-diisopropylethylamine (168 pl) in 2 ml of
dichloromethane and 2 ml of THF was stirred for 65 h. The mixture was diluted with



(c).
i V-r2-Brono- 4-(3-cvano- 2- net hyl - 5- oxo-7-propyl -1,4,5,6
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4-vD- 6- (propane- 1-sul fonyl a rrJQ(nghenyll

- 3- (2-chl oro-acetyl ami no) - be im de To a sol ution of

3-am no-i V-[ 2- br ono- 4- ( 3- cyano- 2- net hyl - 5- oxo- 7- pr opyl
dichlorémethanle 8rd ¢xtvaatey dvith watenadd sat.4aqy NaHEQ;pThearganic layer was

I ' 2 i F
Spl Q03 el oenPERA R (50" the lighé' Wi plried by
oréparasine ETRHC (Mﬂ‘fg@d - (50 m) vvere added The ni xture
was stirred for 17 then dilute
diiglHl & recendikié i M& BN t=h6%%‘!/é28 dinanab HPLGigR: = 12.03
NahQ@fethdd® organic |l ayer was dried (MgSO4), filtered
and concentrated in vacuo. Yield: 287 ng. M- ESI:
[ MtH + = 716.2/718.2 (d).
I V-1 2- Brono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7-propyl -1,4,5, 6
Exagpgle3@hvdr o- qui nol i n-

4-vD- 6- (propane- 1-sul fonyl am noVphenyl |
M- mmm%( Freyanop?-methsl-dtoxer frpjopyhd4z56a/ Seherahydro-quinolin-

VIV bL(] fbpﬁﬁe 1-sulfonylamino)-phenylamino]-methyl } -phenyl)-acetamide

I V-12-brono-4-(3-cyano-2- net hyl - 5- oxo- 7-propyl -1, 4,5,

6, 7, 8- hexahydro-qui nol i n-4-yl)-6-(propane-

1- sul fonyl am no) - phenyl] -3-(2-chl oroacetyl am no) -

lﬁae)nzam EmnéﬂEAB-sulrﬁbmc n aind:hl RSFblﬁﬂblfﬁi(Bac'éaﬁom metAHSSaﬂdéHpropvl-

mde&gtlom cHipdih Saﬂés%rﬂ)@d’ QB ‘é‘i‘ﬁn B ??‘a (d\fg}cﬂodg))' with 2-

filtered and concentrated I n vacuo. esi due was

pifFobenzddehyde, (&04r &) i dhe-mpreserageh @aetAa acidi 4.3+ mly apg sodium

(c§Enobbidhsakide (1. BEdlmethdvbH{25 1ml) #al. pét{éaBedias dBéibed i 1
0 h§ %ﬁﬁg)n (errethcl;%l 2131)Exar?g|e 33 : oC Ih exampre

C
4JP3 Br ono- 5 (2- hvdr oxy- et hoxy) - 4- ( 3- net hoxy- benzyl oxy

phenyh | - 2rd ox
%prﬁo%‘gr my;?ﬂg&%gxawgr (/)6-7qSU2| nol i ne- 3-carboni trile
(a).
3- Br onp- 5- hydr oxy- 4- ( 3- net hoxy- benzyl oxy) - benzal dehyde

AL lX_t Pdpahs-13ultd ME0-aid - (- shsWseReNzatrd A8 mb-5L(3-cyano-2-
g%r)le’thvllSt-(g])I(oli Dtlgoapr li)(i ,§,8,75831}exaggd[ro-quinolin-4-v1)-phenv1]-amide

Propane-1-sulfonic acid [3-bromo-5-(3-cyano-2-methyl-5-oxo0-7-propyl-1,4,5,6,7,8-
hexahydro-quinolin-4-yl)-2-(2-nitro-benzylamino)-phenyl]-amide (1.21 g) and acetic
acid (1.6 ml) were dissolved in THF (150 ml). Zinc dust (2.32 g) was added under
vigorous stirring. After 3 h, the mixture was filtered, diluted with ethyl acetate and
washed with sat. ag. NaHCO;. The residue was purified by chromatography on
silicagel in heptane/ethyl acetate 1/0 — 0/1 (v/v) as eluent.

Yield: 430 mg. MS-ESI: [M+H]" = 626.4/628.4

(c). N-(2-{[2-Bromo-4-(3-cyano-2-methyl-5-o0x0-7-propyl-1.4.5,6,7,8-hexahydro-
quinolin-4-y1)-6-(propane-1-sulfonylamino)-phenylamino]-methyl} -phenyl)-acetamide

A solution of propane-1-sulfonic acid [2-(2-amino-benzylamino)-3-bromo-5-(3-cyano-
2-methyl-5-ox0-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-4-yl)-phenyl]-amide (430



3- met hoxybenzyl chloride (742 m) and a catalytic
anount of tetrabutyl ammoniumiodide in DMF (5 nl) was

wariosned7at 60 OC for 17 h. The nmi xture was di PCH/EP2006/061976
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with ethyl acetate and mashed,ynth wat er. The organic
| ayer was dried (MgSQH4), filrt¥red and concentrated in
vacuo. Yield: 1.48 g. MS-ESI: [MtH + =337.2/339.2 (b).

4ng)3aris AbN-dbisbprdpydzthyhn(ifte 1fE2h ety ith diPzdicbloydpropesey(J0- thl) was
cg'c?l%@% P g%éﬁ Et)lze.}l téeaheélxvgh cetyl chloride. (14119 pé) in 1 f% dlch%ororl)ropane (15

ro- ui no
,ml}n mf‘r@r glr@tpg for 2 h, the mixture was d11uted w1th ethyl acetate and washed with

%va‘@éro’mg érgQrY@ &Y wAs ided BVIES0Y); HREEY hl%(y&ncbﬁfb&&i Rexes

- amnocrotonitrile (350 ng) and

%Bﬁé@ddﬂﬁ';ﬁﬂﬂédb?ﬂrébaﬁhtﬁemfhwmbdm et hanol (100
m) was heated at 80 OC for . The m xture was
OGeldess e @sl TFA sodt).uMSEST: t[MfH]jl# 668.2670Y; anal. HPLC: R, = 18.91
%?quﬁ&@gggphy on silicagel in heptane/ethyl acetate

RS (v/iv) as eluent. Yield: 1.31 g. M5-ESI:
[ MPFH + = 537.2/539.2 (c).
4-r 3- Brono- 5- ( 2- hvdr oxy- et hoxy) - 4- ( 3- met hoxy- benzyl oxy
JExRREY B - 2- met hyl -
oxo- 7- propyl -1 A5, 6, 7, 8- hexahvdr o- qui nol i ne- 3-car boni tr
i(D- [ ABRdMS-UE(8-0¥hno-2-methyl-5-0x0-7-propyl- 1,4,5,6,7,8 hexahvdro- uinolin-4-

w:ﬁsﬁ%nvpanﬁné) rghenv a}nrﬁ?o eb[ﬁ{,ﬁ 1)1(9/1% cﬁ'gam c chl(? methyl

ester 7- propyl -1, 4,5, 6, 7, 8- hexahydr o- qui nol i ne- 3- car boni

trile (100 ng), 2- bronoethanol (16 m),

t et rabut yl amoni um i odi de ( 5 rrg) and pot assi um
carbonate (50 ny) was stirred at

flgra sojutgpn ofﬁbe ﬁ?rsem}%né dﬁ&%ﬂbsml% F’é?BnHlP AR (HA ma):@t d;t:ltloromethane
51 ehly\azab gdled N, N-8iRbiopy [t 1ahiga (84 ul) ane &néﬂ@&c}ﬂd&ﬂoﬁﬁmate (12 ).

| t d and. concent
AR LorGT Bt PEQT B P e @ R, oo naprashed with
WamérdThéB&gagc ldy{ér &34 drigdviMgSO4), BBdred AtdBGon¢enteated in vacuo.
HPLC. Rt = 20.57 min. (diast.l) R = 20.91 mn.
(@ aesid) wismrifiod bppréasstpb EIFLL (Mcthod A)
- r 3- Br onp- 4- - benz Xy) - 5- 52 nmet hoxy- et hoxy
)Ylglﬁehg,mg(zs ,5F&1Ah§alt)5 ESI [ +H] = 684.2/686.2; anal. HPLC: R;=17.90

min. (method 2)

Example 32

N-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-6-(propane- 1 -sulfonylamino)-phenyl]-3-(2-piperazin- 1 -yl-acetylamino)-benzamide

(a). N-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-y1)-6-(propane-1-sulfonylamino)-phenyl]-3-nitro-benzamide

To a solution of the compound described in example 17a (400 mg) and N,N-
dimethylaniline (350 pl) in THF (10 ml) was added 3-nitrobenzoyl chloride (150 pl).
The mixture was stirred for 17 h, then poured into water and extracted with ethyl
acetate. The organic layer was dried (MgSQ,), filtered and concentrated in vacuo.



7-propyl-1,4,5,6,7, 8 hexahvdro-qui nol i ne-3-carbonitril
e Al kylation of the conpound described in exanple 33b

W@ 1@®6/10m3y0 usi ng 2- met hoxybr onoet hane (22 nl ), PCT/EP2006/061976
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pot assi um car bonate (50 ny) t et rabut yl ammoni um
iodide (5 nmg) in DMF (2 m) ~ “perfornmed according to

the nmet hod described in exanple 33c. Yield: 48 ny.

Whe E&didud WhspurifredbBp cRvobfifog2aphyma siliédigelin RiptaneRthyl 2cetate 1/3

@’(/Q}'%ﬁ(g{l%@t 1) RR = 25.08 min. (diast.2) (method 2)
4riE1d: BroRR: Prshi s ?M)mﬁ} L370B1d¥0%y - benzyl oxy) - phenyl | -

- met hyl - 5-0x0- 7- propy

1,4,5,6,7, 8- hexahvdro qui nol i ne-3-carbonitrile 100 ng

of the conpound descri bed in exanple 33b was purified

toly). (3r &@aricAlVi [Q brbiidb G-(3Mtah e @ -mB¢thy IVS-@k6-7-répyitl. 4,516. EShexahydro-
w@%@ﬁg@@ﬁ nvei ‘:umno?pl%nvﬁI be_nze%r:rln e5 mn.

B Q”D gy HFc Vb398 L rRARAS Gdo- Fpropi-1,455,6,7.8-
- hex UI noI i n-4-

|hwahydm @‘tﬂh9 [n-4- yé)pwrepmsl@ﬂfqnedmg);pmmﬂe’mﬁgrbeemwﬂe
% ) and acetlc acid (520 ul) in THF (10 ml) cooled to 0 °C was added zinc dust

%ﬁg@ alpgerqy_}g(\#g}qg ﬁt%qg‘gezl%lef st1r?1)1(1§ for Q tl){e mlxture was letered and
tb’ncbn&mba lin Qa&mwdmyesmae ek dissblved arrmdlslofbmethztmramd @fashed with

Ze{rh Urgﬂnlc ?auye h‘??ged &gg%@gg ﬁ?rgggnré son\glg t?d1 Vgauo.
fY% dlfs’f‘m X @I]V\a%4g|4y64t2qd wWth ethyl acetate
dlvvasheg %@WL e organic |layer was dried

(I\/gSO4), filtered and concentrat ed in vacuo. Yield:
1.43 g. MS-ESI: [I\/H—I]+ = 536.2/538.2 (b).

%aé{go(ﬂﬁlon of 3-amino-N-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-
hexahydro-quinolin-4-yl)-6-(propane-1-sulfonylamino)-phenyl]-benzamide (257 mg)
in THF (6 ml), N,N-diisopropylethylamine (205 pl) and chloroacetyl chloride (50 ul)
were added. The mixture was stirred for 17 h, then diluted with dichloromethane and
extracted with water and sat. aq. NaHCO;. The organic layer was dried (MgSQO,),
filtered and concentrated in vacuo.

Yield: 287 mg. MS-ESI: [M+H]" =716.2/718.2

(d). N-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-y1)-6-(propane-1-sulfonylamino)-phenyl]-3-(2-piperazin- 1 -yl-acetylamino)-

benzamide

To a solution of N-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-
hexahydro-quinolin-4-yl)-6-(propane-1-sulfonylamino)-phenyl]-3-(2-chloro-
acetylamino)-benzamide (143 mg) in dichloromethane (4 ml) was added piperazine
(172 mg). The mixture was stirred for 17 h, then diluted with dichloromethane and
extracted with sat. ag. NaHCO;. The organic layer was dried (MgSQ,), filtered and
concentrated in vacuo.



A m xture of
3- br ono- 5- ( 3- cyano- 2- net hyl - 5- oxo-7-propyl -1,4,5,6,7, 8

WO b@xalmsdr oqui nol i n- PCT/EP2006/061976
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4-yl)-iV,iV-diethyl -2-hydroxy:penzenesul f onam de (1.43

g), 3-picolyl chloride (689~ , potassi um car bonat e

(774 ng) and potassiumiodide (93 ng) in DMF (40 m)

Vs rediduervead patrifiéd b @réparatize HRLG (Mettlod Adn at room
tenperature for 17 h. The mxture was diluted with

eyl 18 eng s TEnsaltx tMEdEId [MitH ™ wett6rd/ 768k applgHALE: R, = 4.87
Y &¢m gried (MgSO4), filtered and concentrated in
vacuo. The ‘residue was purified by preparative HPLC
(Method A). Yield: 991 ng (as TFA salt). MS-ESI:

[ MPFH + = 627.2/629.2; anal. HPLC. Rt = 17.36 mn.
Exadje38) Exanple 37

3- Brono- 5- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1,4,5,6,7, 8

4HE Bivatr-H- 2rhiy drok y-ethbxy)-4-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-0xo0-

'7}3&‘8&1%5%.1.@xle;mﬂlwaf&amﬁ&tﬁea%zﬁiﬂﬁgzenesul f onani de

4- ( 3- Brono- 4- hvdr oxy- phenyl ) - 2- met hyl - 5- oxo- 7- pr opyl - |
,4,5,6,7, 8-hexahydroqui noline- 3 -carbonitrile A

rs(aygmrem@fs -Bydr62y1B-(4-rhdtR68Xbenb o % - Baxidehy(de 3. 07 9) ,
propyl cycl ohexane-1~- dione (10.02 g) and

3 AliktoRCe fRB-bromio-4,5edikydroxy- bénzaldlebidéa(m @), Kith@hn Ghrbow@e (314 mg),
St metilgﬁb%gl%}g dc}gonci 74& kD4 nﬁ gh 2&4 %n?tgft oorfl%g‘abﬁl\t%aﬁlmomum

dadideint D¥Fe@ mh V\mcsm:ceé at6q Hefortl7ik. J‘rhamatmw th diluted with ethyl
%@& tgtﬁld J&‘s%e& %‘t}g %va‘f@r Th@ %E%Hnﬁke @aX@P GadTdrfed ( S@S Ufittered and

01. 2/ 403. 2
ﬁoﬁﬁeé‘ﬁ%te@l‘(?a“é‘@ano 2 rret hyI 5- oxo- 7- propyl - | 4 5,6,7,8

TS B B By Derzeness Lony

-10 0OC in a pressure vessel under a nitrogen
at nosphere, was slowy added

b, PR

anv

v¥44g5671&hex@hvdm qui anhonitrile, reach room

tenperature After stirring for 17 h, the mxture
p%m%tareo(pﬁ Fbromo-5-hydroxy-4-(3-methoxy-benzyloxy)- benzaldehyde (1 43 g), 3-

aminocrotonitrile (350 mg) and S-propylcyclohexane-1,3-dione (654 mg) in ethanol
(100 ml) was heated at 80 °C for 17 h. The mixture was concentrated in vacuo and then

purified by chromatography on silicagel in heptane/ethyl acetate 1/0 — 0/1 (v/v) as
eluent.

Yield: 1.31 g. MS-ESI: [M+H]" = 537.2/539.2

(c). 4-[3-Bromo-5-(2-hydroxy-ethoxy)-4-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-
oxo-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

A mixture of 4-[3-bromo-5-hydroxy-4-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-
oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile (100 mg), 2-
bromoethanol (16 pl), tetrabutylammonium iodide ( 5 mg) and potassium carbonate
(50 mg) in DMF (2 ml) was stirred at 70 °C for 17 h. The mixture was diluted with



800 m of crushed ice and extracted wth ethyl
acetate. The organic layer was dried (MgSH), filtered

wapetonecent rated i n vacuo. The resi due was trPCTUEPL006061976
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with ethyl acetate. The solids, were coll ected and

dried in vacuo. Yield: 23.7 fOMs-ESI: [MH + =
499.0/501.0 (c).

Sth3il anetate-ahd- washod wAthnwhiey.| THe avgonié-lpyer pyds- dried, OVgS3,)Bfiltered

4-
/“F@%gﬁﬁ%%@yl. |ulr)nr;t hyl - benzenesul f onani de For 30
r’f‘h@ T@Sldﬁ%%sgﬂiﬁ'ﬂﬁéh%?‘p?&)ai‘@ﬁ/e R @ethbi Bygh a sol ution

-brono

%@1&03@ MS(JE'S5" [PHT-PBRPYI58B 4 a15a1 SHPLE: R?*%Wl‘ﬁnﬂ {diast.1)

zenesul fonyl chloride (240
40:})1&[%&%91%“%? ;;X‘?iﬂe m xture was stirred for 17
h. The reaction mxture was diluted with water and
extract ed wth ethyl acetate. The organic | ayer was
ﬁﬂ’ MpSH4), filtered and concentrated in vacuo. The
resi due was purified by preparative HPLC (Met hod B).
ﬁ'—[@l-]gronﬁ)%@memx@enz&lwﬁlf (Tné%xg/eﬁl%iv)zpﬁéﬁ/l] 2- methv1-5 -0X0-
3-Bromp (65 cvanﬁwz net nyl - 5- oXo- /- propyl -1, 4,5, 6, 7,
TrRIoRW -qumohne 3-carbonitrile
yl)-iV-nethyl - 2- (pyrl di n- 3-vhti et hoxy) - benzenesul f onam
ide A mxture of
%g&lg 101%:”%f£1 thn aor}%)ounge h%nbgd 9%° eZ(arplpl%pY%ij (14005 n@g) u%mg 2-
Anephgxypramyattiomng (23/ube phizksiboradneste (G6rogi atel eB2bngylammonium
M&@ Yho) Gh 19K ¢ NghoBRIAS & HE HethBaWREGibed i
% r‘g) (2 %I)nh\%gg ﬁeate at c7olﬁlfor 2@% ?ﬁen ecm
ﬁfiaffl r?ﬁ?en‘perature for 17 h. The reaction m xture was

t Wi e e Wi acet.at e, .

eldo 8 ot My SRLTTVEHT oF S5 2P Sl PLCLReG S min. (diast.1)
@ FOS08 1aire diasn. 2y Gaethod The resi due was purified by
preparative HPLC (Method A). Yield: 15.5ng (as TFA
salt). M5-ESI: [MtH + = 585.2/587.2; anal. HPLC. Rt =
8.73 min. (diast.1) RR = 9.44 min. (diast.2) (method
:!@xammgiﬁ rati o: 10: 1Exanpl e 38

-13- BronD 5- hvdr oxy-4- (pyri di n- 3-yl met hoxy) - phenyl | - 2

,-methoxv—benzvloxv)-phenvl] 2-methyl-5-0X0-7-propyl-

1,4,5,6,7,8-hexahvdro-quinohne 3-carbonitrile

100 mg of the compound described in example 33b was purified by preparative HPLC
(Method B).

Yield: 54 mg. MS-ESI: [M+H]" = 537.4/539.4; anal. HPLC: R, = 21.85 min. (method
2)

Example 36

3-Bromo-5-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-vyl)-

N_N-diethyl-2-(pyridin-3-ylmethoxy)-benzenesulfonamide




1,4,5,6,7, 8 hexahvdro-qui nol i ne-3-carbonitrile (a).
3- Br ono- 5- hvdr oxy- 4- (pyri di n- 3-yl met hoxy) - benzal dehyde

wa@ 2061 Bre of 3-brono-4, 5-di hydr oxy- benzal dehyPer/€P06/061976
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g), 3-pyridinecarbinol (448 , diisopropyl

azodi car boxyl ate (DI AD) (908 ) and pol ymer supported

tri phenyl phosphine (1.53 g, 3 mol/g loading) in THF

(®0 BEBronas 54 3-icyammd? -metle-Saoxu-7poupeit 1 4t 516.8 Brlsxeh¥dvo-qhiholin-4-

!}P'ﬁﬁ\gdmiﬁir%@ﬁ@ ﬁeh%#%glﬁ{dgknaﬂﬁéﬁm ed with ethyl
e organic |ayer was

N hﬁ)@tufe'\/gisﬁ?%)oorﬁﬂohhc? H@Qrﬁ@&' n?@ﬂﬁ-g;?E rﬁb?‘ﬂ 5 @I ?ﬁﬂfé&ﬁ@t IyE'ii’ﬁne (3.1

ur |t hr omat

w@p)ma@ex@%er@g i} é'taaﬁférrqd LR The wwt}lreawa%dlé}m with ethy! acetate
¥he! d'ash%aovsﬂlm weterESItie [ovidric 1layetO%vagd/ ddél AM4R0,), filtered and

hvdroxy 4- (pyri di n- 3- vhnet hoxy) - phenyl | - 2
RESRTPRa T Yisse:

y 4y R Batl Xa r j noline-3-carbonitrile
RAGRY ) 25 pvis-Bst. (R X 2048053
3- br ono- 5- hydr oxy- 4- (pyri di n- 3-yl met hoxy) - benzal dehyde
(165 ng), 3- am nocrotonitrile (44 ng) and
opr @Ddeiﬂfﬁb-Q@-%’éﬁ{beszeﬂWI-@Q&oCﬁ%rdﬂ') 11475 6.4 %aRbh¥d#8-quinolin-4-

; F e‘n1xture was

recrystalllzed from acetonltrlle Yield: 105 ng (as
TFA salt). MS-ESI: [M-H + = 508. 4/510.4; anal. HPLC

5 thed
R, S P el S o pont 4.1 i
mymohg—ﬁ-mlbw ~dipthylc2- }xydroxy-benzenesulfonamlde (1 43 g), 3-pICO yl chloride
ngg(ﬂtga r%&as'émﬁn Zargoﬁh%% Smdﬁlg%gi?’(? Egig‘sél"ﬁmgb&lﬁé l?931 )lih ITSMIF (40
81 aﬁgt}rredoataﬂo%rfpagﬁ)lewé@ﬁ fen(at sepm Fﬁgl}peaﬁﬁp et 5 i Thp mixture
(%] bﬁlﬂl_vddew(dtl? ?ﬂhyﬂfg&etiuﬁ aBMEx(ri&eMthl Watar mres(ﬁ'gﬁrﬁc 828 @las dried
r or

P LRed Sl Fruml i S Wb Bt Py pgparative

LG (Method M)SO4) , filtered and concentrat ed in vacuo.

Ther esi due was purified by chronat ogra;) g on silicagel
YiclH 39 b (et A saetMBESY EVI¢ Ul v 627.2/629.2; anal, HPLC: R = 17.36

min. (method 3)

Example 37

3-Bromo-5-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-vyl)-

N-methyl-2-(pyridin-3-ylmethoxy)-benzenesulfonamide

(a). 4-(3-Bromo-4-hydroxy-phenyl)-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-
quinoline-3-carbonitrile

A mixture of 3-bromo-4-hydroxy-benzaldehyde (13.07 g), 5-propylcyclohexane-1,3-
dione (10.02 g) and 3-aminocrotonitrile (5.34 g) in ethanol (165 ml) was stirred at 80
°C for 17 h. A precipitate formed, which was collected by filtration. The filtrate was
concentrated in vacuo and then triturated with ethyl acetate. The solids were combined
and dried in vacuo.

Yield: 20.25 g. MS-ESI: [M+H]" = 401.2/403.2



as eluent. Yield: 842 ng (as TFA salt). MS-ESI: [ MtH] +
= 540.2/542.2; anal. HPLC. Rt = 5.84 mn. (nethod 1)

woem@sti173rat i o: 7: 1 Exanple 40 PCT/EP2006/061976
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4-r 3-Brono-5-(2, 2-di fl uoro- et&oxy) 4- (pyridin-3-ylneth
oxy) - phenyl | - 2- net hyl - 5- oxo-

7-propyl -1 A5, 6, 7, 8- hexahvdr o- qui nol i ne-3-carbonitrile

A m xture of the conpound described in exanple 38b

(150 ng), 2,2-difl uor o- Ibrom)et hane (86 ng), potassium

¢b): b3aBron ;‘ 234052 et p 441:&651‘8 hexahydro-guinolin-4-
tRLg- ﬁ@%}({,%&{%ﬂééﬁ[@ohaceh%den DMF (5 m) was stirred at

40-0CTor I7 h. The mxture was diluted with ethyl
Mﬁhﬁoﬂéﬂoﬂ@@&lﬁﬁﬂc Wil heotddao--10 Pe 119& ??égblﬁe k8381 utt$ a nitrogen

r%rglg‘?esgbé' na¥e u?l?‘i”*yed“dggd ?ga;&mce ohe Vﬁ% 5hyi‘§ -0X0-7-

Yrayd-1,419,8, 7i83hdxahy drbAjuiling -3 -ddibdnBiile [(M}Bﬁ tg)= The mixture was

E}Y(lgwgé é) r%_aLc?h ro%ﬂlatjemp'e_lp h&e ﬂter stlfli‘g)ﬁg f%r rln] ﬂ thg %%ﬁ?edwgg poured onto

@@mln@f guglpdciee and 2xtracted with- Sk - acefaten Jiple-drganis layey w@s dried

}N@S@ﬂ)’ q’ﬂféréﬂjhﬁ@lcbﬁbeﬂtﬁ(ﬂeﬁ 1n vacyo. The residue was triturated with ethyl

V-di -2-(thiazol - Vbenzenesul f onam de
5 tate. The sohds w(ere collected an(¥ dne(} n vacuo

%@aﬂ@aso%ﬁﬁﬁ{fﬁﬁg@@&ws%l%& 7-propyl-1,4,5,6,7,8

yl)-2-hydroxy-iV,iV-di net hyl - benzenesul f onani de For 30
mn., dimethyl am ne was bubbl ed through a solution of

gé‘)e QORRY 1

I"oXxane O : Ore Wa ead W
-hvdmxw%ms hylzrbmzen@su}famm@geous Iayer a

vol um nous prec tate for I | ect
fior S0amibnMene- raf? hélamvw Vat a‘bblefl thﬁogéﬁ wngofe 4 bRmo-5-(3-

IparfoSE -mdtitSE oxe - 2PLopil- 5,'HQS 3,(7k8)hexahydro qumohn 4- yl) 2 hydroxy-
%ﬁléz)?gﬁw&tggﬁsﬁhq?{é#] (%%gr ) 1X|d10xan%:( ?5 ml)Or ?Hé/ 1xture was Stlri'e% for 17

h. The reaction mlxture was diluted with water and extracted with ethyl acetate. The

organic layer was dried (MgSQ,), filtered and concentrated in vacuo. The residue was
purified by preparative HPLC (Method B).

Yield: 60 mg. MS-ESI: [M+H]" = 494.2/494.2

(d). 3-Bromo-5-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
yD)-N-methyl-2-(pyridin-3-ylmethoxy)-benzenesulfonamide

A mixture of 3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-2-hydroxy-N-methyl-benzenesulfonamide (52mg), 3-picolyl chloride.
HCl (24mg) and potassium carbonate (88mg) in DMF (2 ml) was heated at 70 °C for 2
h, then at room temperature for 17 h. The reaction mixture was diluted with water and
extracted with ethyl acetate. The organic layer was dried (MgSQ,), filtered and
concentrated in vacuo. The residue was purified by preparative HPLC (Method A).

Yield: 15.5mg (as TFA salt). MS-ESI: [M+H]" = 585.2/587.2; anal. HPLC: R, = 8.73
min. (diast.1) R, = 9.44 min. (diast.2) (method 2)

Diast. ratio: 10:1



yl)-iV,iV-dinethyl-2-(thiazol -4-yl met hoxy) - benzenesul f
onam de A m xture of
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- hexahydr oqui nol i n-

4-yl)-2-hydroxy-iV, i V-di met iy3 benzenesul f onani de (200
ng), potassium carbonate (109 ng), potassiumiodide (5
ng) and 4-chl oronethyl -thiazole. HJ (71 ng) in DW

(4.5 M) was heated at 60 OC for 6 h. The m xture was
dixamplel38i t h wat er and extracted with ethyl acetate.

The organic |l ayer was dried (MgSO4), filtered and

o3 Riemoa$-hydioxy-d-pyridingd;ximethoxy)mhonyd]- - 2t yleSqoxe, 7-propyl-

nrzes)awas h&@h drhﬁﬁlegdca@omﬁ‘iu&l d 110 ny. M- ESI :
;o anal . = 19.62 mn.

(et hod 2) Exarrpl e 42
3- Brono- 5- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1,4,5,6,7, 8
(e 3 Broovhoes-bydroxy-#{p¥ridih3-Pimethoxy)-benzaldehyde

(2, 5-di et hyl - 2H-pyrazol - 3-vhti et hoxy) -i V, i V-di net hyl -
e mixthessefl 3- gmn 48-dhydraxyzbenzaldehyde d(ﬁ)p@indembb@48 pl),

Idfs&prapa! eaibh?ca(‘ﬂo’i§la@) cﬂ)@ngbzs S(%m Cafybonad e ﬂo%érﬁeﬂm)supported

and '5-chl or orre [ -1 zol e
itriphsniphgsphing (1 é g, %élameleég Yeading) e f%? Eg) W?é stitted under a

mitkdgéh @tnsphelic! fdf €7 hWrhé rﬂlkiukw%@ tihered) d:ﬂm@d WithRehyl acetate and

SRhET VA s ¢ Pieap B Rk s e (HeSPRl s Py g iR cenrated in
vesiod UBhewsssidwar wasd @drifigd myedaomatogmphl?L@ @ﬂ/leagarboﬁnBI)e;ptane/ethyl

if t ography on al um num oxi de
tﬁg?‘ﬁtéﬁz(z hyPﬂaCE’?gtggﬁlglgﬁel uent. Yield: 51 ng. MS-ESI:

[Nt 330706 10is2h 61 BvidF]a0abg 2/ flbG Rt = 18.40 nin.
(rmethod 2) Exanple 43 Agonistic activity of conpounds

at the human FSH receptor expressed in CHO cells
Agoni st activity of the conpounds at the hunman FSH
(B ept or 4 BBromast5elel drox yohHi(pwe kkn -Blayimie thox Yvishieyiy k| -k thyl-5-0x0-7-

;‘?&}i@-lsﬁt ,f‘i€i|7yr8-ﬁ§x%ﬁ.§ér89¢gi}%liﬁg ’%é;a}&%lt? W FSH recept or

: . ve el enent (CRE)
| ARKQHRE 8F 3-%'1‘5rﬁ&-t5'-lﬂ%&@§4-(pyrldln-3-ylmethoxy)-benzaldehyde (165 mg), 3-
aminocrotonitrile (44 mg) and 5-propylcyclohexane-1,3-dione (83 mg) in ethanol (25

ml) was stirred at 80 °C for 17 h. The mixture was then concentrated in vacuo, and the
residue was recrystallized from acetonitrile.

Yield: 105 mg (as TFA salt). MS-ESI: [M+H]" = 508.4/510.4; anal. HPLC: R, = 7.65
min. (method 2)

Example 39

4-[3-Bromo-5-fluoromethoxy-4-(pyridin-3-ylmethoxy)-phenyl]-2-methyl-5-0x0-7-

propvl-1.4.5.6.7.8-hexahydro-guinoline-3-carbonitrile

A mixture of the compound described in example 38b (700 mg), bromo-fluoro-
methane (1557 mg) and potassium carbonate (761 mg) in DMF (10 ml) in a pressure
vessel was stirred for 20 h. The mixture was diluted with ethyl acetate and washed with
water. The organic layer was dried (MgSQ,), filtered and concentrated in vacuo. The



expression of a firefly luciferase reporter gene.
Bi ndi ng of the conpound to the Gscoupled FSH receptor

wordob/11B3ult in an i ncrease of cAMP, which in pcr/EP206/061976
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i nduce an increased transactiyvation of the |uciferase
reporter construct. The luciferase activity was
guantified using a | um nescence counter. The conpounds
wnesiduet east muotified Hyhdoomategtaphy oo silicageen heptandethid dostald?2/8 (v/v)
?@%hﬁﬂﬂs assay was used to determ ne the EC50

concentration of test conpound causing hal f-maxi nal
(¥aliq7847 Hl%l hETRASs élﬁ?' WY-BSE R+ AN $4000/58LY. £l HIF C: R, = 5.84
compounds corrpare o reconbi nant human FSH. For thi's,
He- @sthedabe program XL/ it (Excel verS|on 2.0, bUI|t
ig ID.BuﬁLness Sol utions Limted) was used. The

AfidaHers” llescribed in the preceding exanpl es all have
an EC50 of less than 5.10 6M Sone of the conpounds,
such as those of exanples 2, 10, 17, 19, 20, 24, 30-
%%8P§ﬁ6461 Zed 39-42 showed an EC50 of |ess than 10 8

I s
4= BOSIYlo- 512 Kifludte 2t {)-B- (B%H—%d% Q02 Q)-pRGy1]-2-methyl-5-0x0-
derlv%t Y€ according o ot M grnul'a I wherein
4867 ah mﬁﬂf—bem—ﬁég- 6C) al kynyl ; R2

i s hal ogen, (I-4C)al koxy, fluorinated (I|-4C) al koxy,
(I-4C)a| kyI or quorinated (I-4C)a| kyl; or R2 rray be

whe nyl ; .
1}‘4 uor?nat ed ZI&}O&P @rﬂescrﬁ’f %CSX% oxy(8§ QS)O 2’,9\(lilﬂu°r°'1'
thyainastidne- (&9 mgaomtassqmma)lbbkajﬁy(@armghWnd a catalytlc amount of

ot nnaﬂlh%%aﬂehﬁw (§ |m1§@a§'sﬁﬁ§d’ GPAP AN YO h. The mixture
3-4C)a am no

GRS pef eéimvﬁg etlpécar‘@tea@ﬁqqg(g%hego\ﬁgyh water. The organic layer was dried

mgsﬁb Filefeasald congéntitedditenithd.| THEGesidliO s puHAEELY preparative

ikng is optionally substituted with one or
Dr e &ﬁﬁé?ﬁ Nent s selected from hydroxy, am no,

'%@L@ fﬁ i rg&{ ?FAEEJI‘ 5 askynyfl\'ﬂhr C¥aN9s7h by 4 ABE: R, = 10.99

min. (method 2)

Yt

Example 41
3-Bromo-5-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-yl)-
N_N-dimethyl-2-(thiazol-4-ylmethoxy)-benzenesulfonamide

(a). 3-Bromo-5-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
yD)-2-hydroxy-N,N-dimethyl-benzenesulfonamide

For 30 min., dimethylamine was bubbled through a solution of the compound described
in example 37b (4.1 g) in dioxane (85 ml). The mixture was diluted with water and
dichloromethane. In the aqueous layer, a voluminous precipitate formed, which was
collected by filtration and dried in vacuo.

Yield: 2.19 g. MS-ESI: [M+H]" = 508.2/510.2



(1-4C) al koxy, (di)(l-4C alkylamnno; R4 is Rl1-phenyl
or Rp -(2-5C) heteroaryl, wherein the phenyl or

wedoenoaryl group is optionally further substipct/Ee2006/061976

10

15

20

25

30

with one or nore substituents 5zel ected from hydroxy,
am no, halogen, nitro, trifl fofet hyl , cyano,
(I-4Cal kyl, ( 1-40Qal kylthio, ( 1-4C) al koxy,
(@- 4G‘rBtdmm$4( 3- cVMZShwlthw-rSvcbxo Rprapyl-H4, 5( 6 7 8chexhkydro-geBolin-4-

Cycyctoar Ky udruonyl (

1 e ﬁiﬂéowc fﬂ?&ﬂ%'&@fpﬂ@z%&ﬁ?ﬂ& %&MEI%IB@M 4.6, 87 ? ~hexahydro-

ox§ car onyI
rl'lyéiﬁ%y' %Wesulfonmlde (200 mg) potassium

(carb'éﬁ‘atb q169 aag)y 6t@§§ilﬁﬂylbd1d@ lte rhyg)( Mﬁknldfmh@tnylbmwbl,e. HC1 (71

5C wh th .
SRR A RN SIBCEN, Sk i water
snd skirdaed withi ¢thyloaetats. Ther @ganibdayer weast driesle(Mg3@4, filtered and
&I;gén@(x)l{}é{fgp %ﬁgcupk reflgaé %&?Pﬂnﬁ‘éf# E;P;erﬁba&@? ﬁulgﬁE&?MMlod B).
(ierdCl £ X visS-E9I: M 1§€L86$ﬁ/€0v Z‘%nal'@ll’l@d ﬁ@l %6 2min. (method
i ndependently sel ect ed fromH, (I'-6C) alkyl,

(22- 6C) cycl oal kyl, (3-6C)cycl oal kyI (1-40 al kyI and

(1-4C) al koxy(2-4C) al kyl; or RO and R10 may be j oi ned

in a (4-6C) heterocycl oal kenyl ring or a
l%‘F‘]gierocycl oal kyl ring, optionally substituted

or nore (I-4C)al kyl substituents; R11 is H,
g ethy]-SRE®- RSy Aeb.6,7.8-hexahydro-quinolin-4-y1)-2-

Qt,sﬁam@ihwhadv%w B.y kB! aﬁwgo ) ;llﬁxqfi%hzen@tﬂfoﬁéﬁfnde

R14, RI5-am no, RLZ4, RI5-am nocar

R14, R15- am nosulfonyl R12 is H, (l-4Calkyl; R13 is

(1 -4C) al kyl sul fonyl , (I - 4C) al kyl car bonyl

(Bnfikhfeyef tha |cl§1ﬂp6&ﬁ¢)@ésyhbed in- éi@)n@nekmwgas beg)y botassium carbonate

(e ) SRR RS ikl B MRl sk R DIF (1.4 ml) s

h&ﬂ)zdilakﬁoc%@ Bon$|h. The mixture was diluted w1th 1N hydrochloric acid and
extracted with ethyl acetate. The organic layer was dried (MgSQ,), filtered and

concentrated in vacuo. The residue was purified by preparative HPLC (Method B),
then purified by chromatography on aluminum oxide using ethyl acetate as eluent.

Yield: 51 mg. MS-ESI: [M+H]" = 616.2/618.2; anal. HPLC: R; = 18.40 min. (method
2)

Example 43

Agonistic activity of compounds at the human FSH receptor expressed in CHO cells

Agonist activity of the compounds at the human FSH receptor was tested in Chinese
Hamster Ovary (CHO) cells 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 the compound 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 construct. The luciferase activity
was quantified using a luminescence counter. The compounds were tested in the



(4-6C) heterocycl o-al kenyl (I -4C)al kyl carbonyl or (
1-40C) al koxy(l -4C)al kyl carbonyl; R14 and R15 are

wo pbependent | y selected fromH, (I-6C)alkyl, PCI/EP2006/061976
(3-40) al kenyl , (3-4C)al kynyl,_(3-6C)cycl oal kyl,
(3-6C) cycl oal kyl (I -4C) al kyl [ dr oxy(2-4C) al kyl ,
am no(2-4C) al kyl, (I-40C) al koxy(2-4C) al kyl, (di) (I
céfdentritydrarange 204Nl toy10 WM. This assay was used to determine the ECsg

89210%%‘1 o g%/g:cg%lpléé‘ﬁ‘é %?‘%Qg% iﬁy{{lﬁﬂmaé e %) luciferase stimulation)
bad @ﬂéﬁtaky lOfahd co2pb@)ds stoemmzady 1o tecom@)nahkmaMFSH @ootthis, the

?ﬁ-ﬁ’w %eaq ﬂg‘]%mcﬁr%ﬁt g:)@?e}( QFl‘glgng% (r)1 >Z/li>1hﬁ gr@Ngg rBdﬁ%s&@luhﬁnﬂlmlted)

3 eutlcally acceptable salt thereof. 2. The
hen xa ollne

B o mopads %*swb?%gl s Pt TGy il BV ECso of less than

(5. HOBE). EElidﬁ)el of tBe cdimPounds, such as those of exampleT 2,10, 17, 19, 20, 24, 30-
p - nol i ne

é%f?é\igyi %/ngféz?é%%%hd)we% a? E7(EC5|0 Opﬁéﬂf%’gﬁ%& ein R is

hal ogen. 4. The

4- phenyl - 5-oxo-1, 4, 5, 6, 7, 8- hexahydr oqui nol i ne

derivative according to clains 1-3 wherein R3 is

R9, R10- am nosul fonyl . 5. The

4- phenyl - 5-oxo-1, 4, 5, 6, 7, 8- hexahydr oqui nol i ne

derivative according to claim4 wherein RO and R10 are

i ndependently ( 1-6C) al kyl. 6. The

4- phenyl - 5-oxo-1, 4,5, 6, 7, 8- hexahydr oqui nol i ne

derivative according to clainms 1-5 wherein R4 is Rp

-phenyl or Rp -(2-5C)heteroaryl, wherein the phenyl or

heteroaryl group is optionally further substituted

with one (I-4C)al koxy. 7. The

4- phenyl - 5-oxo-1, 4, 5, 6, 7, 8- hexahydr oqui nol i ne

derivative according to claim6, wherein R11 is H or

R12 , R13-am no. 8. The

4- phenyl - 5-oxo-1, 4,5, 6, 7, 8- hexahydr oqui nol i ne

derivative according to




claims 1-7 wherein Zis CN. 9. The
4- phenyl - 5-oxo-1, 4,5, 6, 7, 8- hexahydr oqui nol i ne

wa@lerbaetsrove according to clains 1-8 wherein X PGI/EP202€)061976
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The 4-phenyl -5-o0xo0-1, 4,5, 6, 7, 8- hexahydr oqui nol i ne
derivative according to clai 1-9 wherein Yis CH.
11. A 4-phenyl -5-o0xo0-1, 4,5, 6, 7, 8- hexahydr oqui nol i ne
derivative according to clainms 1-10 for use in
ttlemepy. 12. A pharnmaceuti cal conposition conprising a
4- phenyl - 5-o0x0- 1,4,5,6,7, 8 hexahydroqui noline

der i vauiplengl5-ary- 10486 J{8-kdxahydroduiddlineadetlivative according to
pharnaceugically suitable auxiliaries. 13. Use of the
4-phéﬁ¥pm--%xo-l,4,5,6,7,8-hexahydroquinoIine
derivative of any one of clains 1-10, or a
pharmaceutically acceptaBte salt or sol vate thereof
for the manufacture of aynedicanent for the treatnent
of fertility disordersX

Formula |

wherein

R! is (1-6C)alkyl, (2-6C)alkenyl or (2-6C)alkynyl;

R? is halogen, (1-4C)alkoxy, fluorinated (1-4C)alkoxy, (1-4C)alkyl, or
fluorinated (1-4C)alkyl; or R? may be H when R® is R?,R'°-aminosulfonyl;

R? is OH, NO,, CN, fluorinated (1-4C)alkoxy, (1-4C)alkoxy(2-4C)alkoxy,
hydroxy(2-4C)alkoxy, (1-4C)alkoxycarbonyl, (3-4C)alkenyloxycarbonyl,
(1-4C)alkoxycarbonyloxy, (3-4C)alkenyloxycarbonyloxy, R’,R®-amino,
R9,R1°-amino, R9,R1°-aminocarbony1, R9,R1°-aminosulfony1 or
phenyl(1-4C)alkoxy, wherein the phenyl ring is 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, (di)(1-4C)alkylamino;

R* is R''-phenyl or R'!-(2-5C)heteroaryl, wherein the phenyl or heteroaryl group
is optionally further substituted with one or more substituents selected from
hydroxy, amino, halogen, nitro, trifluromethyl, cyano, (1-4C)alkyl,
(1-4C)alkylthio, (1-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkyny];

R’ is H, (1-4C)alkyl;

R® is (1-4C)alkylsulfonyl, (1-4C)alkylcarbonyl, (2-4C)alkenylcarbonyl,
(3-6C)cycloalkylcarbonyl, (1-4C)alkoxycarbonyl, (3-4C)alkenyloxycarbonyl,
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(1-4C)alkoxy(1-4C)alkylcarbonyl, (3-4C)alkenyloxy(1-4C)alkylcarbonyl
phenylcarbonyl, (2-5C)heteroarylcarbonyl, phenyl(1-4C)alkylcarbonyl,
(2-5C)heteroaryl(1-4C)alkylcarbonyl, wherein the phenyl ring or the
heteroaromatic ring is 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, (di)(1-4C)alkylamino;

R’ and R are independently selected from H, (1-6C)alkyl, (3-6C)cycloalkyl,
(3-6C)cycloalkyl(1-4C)alkyl and (1-4C)alkoxy(2-4C)alkyl;

or R® and R'® may be joined in a (4-6C)heterocycloalkenyl ring or a
(2-6C)heterocycloalkyl ring, optionally substituted with one or more (1-4C)alkyl

substituents;

R'! is H, (1-6C)alkoxycarbonyl, R'2 R"*-amino, (1-6C)alkylcarbonyl,
(1-6C)alkylsulfonyl, R14-oxy, R R'-amino, R14,R15-aminocarbony1,

R R" -aminosulfonyl;
R'? is H, (1-4C)alkyl;

R" is (1-4C)alkylsulfonyl, (1-4C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl,
(1-4C)alkoxycarbonyl, (3-4C)alkenyloxycarbonyl, (di)(1-4C)alkylamino-
(1-4C)alkylcarbonyl, (2-6C)heterocycloalkyl(1-4C)alkylcarbonyl,
(4-6C)heterocyclo-alkenyl(1-4C)alkylcarbonyl or (1-4C)alkoxy(1-4C)alkylcar-
bonyl;

R'* and R" are independently selected from H, (1-6C)alkyl, (3-4C)alkenyl,
(3-4C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl,
hydroxy(2-4C)alkyl, amino(2-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl,
(di)(1-4C)alkylamino(2-4C)alkyl, (2-6C)heterocycloalkyl(2-4C)alkyl,
(4-6C)heterocycloalkenyl(2-4C)alkyl, phenyl(1-4C)alkyl and
(2-5C)heteroaryl(1-4C)alkyl;

XisOor R16-N;

Y is CH,, C(O) or SOy;

Z is CN or NOy;
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10.

11.

12.

13.

- 69 -
R'® is H, (1-4C)alkyl, (1-4C)alkylcarbonyl;

or a pharmaceutically acceptable salt thereof.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claim 1 wherein R' is (1-6C)alkyl.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-2 wherein R? is halogen.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-3 wherein R? is R’ R'®-aminosulfonyl.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claim 4 wherein R® and R'® are independently (1-6C)alkyl.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-5 wherein R* is R''-phenyl or R'!-(2-5C)heteroaryl, wherein the phenyl
or heteroaryl group is optionally further substituted with one (1-4C)alkoxy.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claim 6, wherein R'! is H or R">,R'*-amino.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-7 wherein Z is CN.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-8 wherein X is O.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-9 wherein Y is CHa.

A 4-phenyl-5-o0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to claims
1-10 for use in therapy.

A pharmaceutical composition comprising a 4-phenyl-5-oxo-1,4,5,6,7,8-
hexahydroquinoline derivative of any one of claims 1-10, and pharmaceutically
suitable auxiliaries.

Use of the 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative of any one
of claims 1-10, or a pharmaceutically acceptable salt or solvate thereof for the

manufacture of a medicament for the treatment of fertility disorders.



