4- PHENYL-5-OXO-1, 4 , 5, 6, 7 , 8-HEXAHYDROQU NOLI NE
DERI VATI VES AS MEDI CAMENTS FOR THE TREATMENT OF
wo NRERTI3E8 TY The present invention relates to PCI/EP2006/061972
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 acture of nedi caments for the treatnent of
a—puehPf 8Lbkd it X, 5 OnaglalkaRinRsosBiY.end FRAT @RS WACKEREMENTS FOR
THE TREnTMEMAIrdretdr@drropai |y functions includi ng nmetabolism
tenperature regul ati on and the reproductive process.
Gonadotropi ns act on specific gonadal cell types to
initiate ovarian and testicular differentiation and
dther pirgbonte nigvérgionThielatss t to t diphemydriackat-t.6(5,67,83ldxahydroquinoline
bbb B e A RIRRY 0GB OBl 81 of s
5 QRMEeAtRREEHth@REniBEMFeA i ridlidARMEfor 1Y tidathhdit BF Zifétlity.
hor none) induces ovulation (Sharp, RM din
R8s tdRhs seive (Bfordthf fuddRPs iPY VAl OF v¥asly functions including
Arnmstrong, Recent Prog. Horm Res. 35:301- 342, 1979).
@uatabedisiny fenf@katurs regyidtionchnd|thaiepedduytivegprocassr@Gemadotropins act on
stinulation.i, ovari an .nyperstinul ation.for i.n. vitro
PRIGHS (ER0T T IR it PG PY TR Pt G iep o ifientiation and
IsPr 6166 denBsid. STRE @HitAY OfohallGtiopin (HSEB (@licld/ stimubiting Jhormone) for
Ferti Iglty 33:.85?97,6}%8%8, Navot and(Rosenvvaks, J.g ).
10 gremplemiays. a pinptel wlaimthe fstimuiption pf folligkaievelgpmegpy andgmaturation
f I ogonadi s d. nal e |.nf [y P VA . .
eSS RO RERE NSRRI, oy ey RPE Ctin Bndocrinol.
BRI787t307y 1900ie Dortitetom fdndenedstedng, Recent Prog. Horm. Res. 35:301-
%onadotro i n-rel easi ng hornone and estrogens, and from
B 187 Ne &ﬁwnam FPId i cappHed) slirieglly for pyasiapcstimylatiqnste. ovarian
%ﬁ%&sﬁﬁuﬁh@n ¥ \ﬁﬁo REATRIRATRY ShP BTG orPEE MJtlétio%' faSinfertile
and Is 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 ni.fero ubul es and acts. on .
ée&t?tg‘? Fe%eﬁﬁné‘rxooT% B%??'{?aﬁé?é)géﬁ@%‘i? s fof,malg Bypqegppdism and
inSalelichiGly. nical |y to treat infertility in females and
for sone types of iailure of spermatogenesis in males.
| g .
e LA TR SRt hot it REIARP Wil e MBS S, ifflence of
ponadogropivioreteasiag Abrmohieerand Jestfdgpns)dand . fromimtino| placetita during

20 :\ﬁre%lgg@g lhgg?/er ég)a}}pi %§Ié]#l9c%§%ﬁ] g@lo(%vr%égqa{qllé)\{fqlﬁég d#g?el%%t%?gt ot%efollicles
BHABE thiSthdisr %ﬁh&ﬁcb{e%uﬁlﬁ?%%‘ié@ﬂeﬁbﬁ %faééﬁo%%lsb?ﬂhﬁﬁ]e Y388 FSH is

i n assisted reproduction jve et al.

Respoosible XoB The, intp9By obdhe semingeromb .tubhidescand 8@9:0015toli cells to
151911?1)23rt 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 can be prepared as recombinant gonadotropins. Recombinant
human FSH is available commercially and is being used in assisted reproduction

(Olijve et al. Mol. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).
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30The actions of the FSH hornone are nediated by a
specific plasma nenbrane receptor that is a nenber of

wo bmohiemege fam |y of G protein coupl ed recept oOPGI/EFfves@1972
receptors consist of a single_,polypeptide with seven
transnmenbrane domai ns and are?dble to interact wth
the Gs protein, leading to the activation of adenyl ate
dihelaatiens oftiee FSH hoernent ae mediatedibygin Ispecﬁ‘p:qdasﬁma:mbmbmb receptor

4180 Ge a3t e ek i, (A GoRPRlyn Somuede ovgigs- These receptors

rc@ﬁs%%t(ﬁf a @f 1B 10pdptiag wiae s&&%sfﬂ%&b‘fﬁie%brhaﬁns and are able to
nor mal guced after FSH nedi ated receptor

amelrav‘amtb thevﬁ}s protiin tleadingf tolthe adtivadevef aslenylate cyoldse. hus
ovul ation and fertility. Low nol ecul ar wei ght FSH
5 diedipbhrestisior s highlyrspedifie tavgetiia thoovanaw follicle growth process and

contraceptives, i.l e | ow nol ec ht FSH
&Y GRFluY Xa‘r‘?‘%ﬁs‘{g;é‘a the; OVale @aﬁenw ﬁlhga‘i“%? g% dhibiting the
@@nhﬂﬁ Fehich! is €norfr@lly tﬁﬁu&ﬁe%MH%edlﬁE@ rrEéelp{JrYaﬁQQtlon will

for ovarian hyperstlnulatlon on behal in vit
fdasturb| foHmld develdpmentrehd (cluisamﬂmog mndlf@tilm' rréiommohcu}ar weight
closed in th

d
P %ﬁ%’ﬁ% 5 BB it AF isiS555 08 sty echliigsp il Tow molecular

10 s@sf@an%sb@ |f6¥| 188 sdind cliniddlbukpbs¥¥as native FSH, i.e. for
2002/ 0970 Af fymax Research Institute). Certain

ttke frgpfment |1nfﬂmﬂﬁ¥ ansr foyaevayies yagwstimelnsion| gn ekaif of in vitro
3{%@%38%?3' in the International Application W
028 (AKZO NOBEL N. V ) as FSH nodul ating
A RRERr v ESHL RSB aBo 4 PBRENGY it dpblosed in the
\lﬁtbﬁﬁhoﬁbﬂ AR atid WO %OM)@OI 55 EA Sistiel ViRds¥ardk ISy ¥ieing ARS Holding

FSH receptor. To that aimthe present invention

15 B¥.Yvianddn EV %) r?@ﬂ%/m’&wfynlamR@e@clr Iigititute).
hexahydr oqui nol i ne derivatives of general fornula I
Crtain atetrairydsoquirenlime c aletivataies y havr eptetilye xaht disclosed in the

e Rhnay et Shihs Rl Sl AMEL K b0 XBHRORNEMsif modulating

, (1-4C
s sz St gt B, 10

féy fen?d'ins(% ‘meéd ITgt[ W%&i%culé?%ﬂgﬁtuﬁ onbUfthetcl i selectively

optlona y substituted on t (hetero)aromatic
20 racimgatev\ﬂthSrBheccptonmre substituents selected from
hydr oxy, am no, halogen, nitro, trifluoronethyl,
@Moandhat ( | aithC) aheky Ipreseht- 4 Gyvehi@xy ,prgvidéC) akphehyld-oxan@t,5,6,7,8-

hexahydroquinoline derivatives of general formula I

Formula I



(di)(l-4C)alkylamno; R7 is H, (I1-4C) al kylthio,
(1-4C al kyl sul fonyl, ( di)(l-4C al kyl am no ,

WORBHReA &30, RLOR11- ami nocar bonyl , PCT/EP2006/061972
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R12R13-am no(| - 4C) al kyl car bo%l am no,
R14R15- am no- (| -4C) - al kyl , 6- oxy,

R17R18- am nocar bonyl (I -4C) al koxy, R19-oxy(l-4C) al kyl
81 9 phayeeltaaily GedeptBleadaktthered2@Rereilr ami nosul f onyl ,

AR AR L
R2; REehRperacnat1) Rhloyén, mﬂ@gﬁkﬂy 2- 4C)a1keny1 &24C)a1kyny1 (1-4C)-

trifluoromnethyl sul fonyl oxycar bony 3-carbonyl
etkorp IR )alkendeny blo@y‘tC)aRsnylst or (I- 4C) alkyl; RO is

%24-. g aI té{q@%@ﬁ%%wll 0319 %@)sb Xlléc%:(ﬁ{yﬁ@ ﬂy lgp% %tglqnally substituted on

(ke @edeco)atonmlil Yin Wlﬂ%ﬁé' or nhote @@s@ﬁtﬁe‘nﬁ%&bi@iﬂeﬁ'ﬁom hydroxy, amino,
-4C) al kyI car bony 1- 4C) al koxycar bon

(halogen.antke ﬁvﬂwywtlwbmyano @gmgwlkgng,é)gj@@w@ Hplkylthio and

b I
ggb@%@e@%’r ocyc’?gnalmlz;fizza?ggnyl (5-80) al kyl, (3-6C
)
®/ds Ha(lkny)all@&hﬁQID-lelDallaﬁhﬂfo(nbr} 4@)al K@)alkylamlno R®R”-amino,

&1 -4C) al kyl am,ng( 2- 4C) al K 15
&%’%G )03540% lamzp@ém@f@awsﬁwwwamR R °-amino-(1-4C)-

N W BTRY ﬁ*‘ﬁg%*‘“ﬂyﬁ@ﬂ% BOPE R OIalioh R0
@%@mbnépmlyk bmnmbsulfozysa; -dxgsutfonst, whsndiminoyethyl,
(AR i dirinaacthil o st goaiptmmometty f fifloro-

%&Bi!ﬁ'}lblhfb%pi RSk Rt Fyf ROTL ALY Gy bY RPR. Qﬁ&mo%lbeﬂﬁn

nitro, tri fl uororret hy cyano, “(1-4Calk
RE-isB)arl(kdalbyl; (di ) (| - 4C) - al kyI am no; RlO is Hor

1%§)(-§b%g§u%flyl ?‘1 E%%l%r)f%g ) 4 (Z S&ﬁ?lkwyl%airbonyl (2-60)-

(aﬂdaAayrchfoﬁ@l (ﬁb@)dyalesamtyrcarb@@latekyt)cy@balﬁgzlzRhl:)anaylcarbonyl
R11- am nocar bonyl nmay be |

(460 ketyspbey ) b%ﬂ@bﬂgﬂlnﬂoﬁh@rbﬁn}’é (3 4C)a1kyny10Xycarb0ny1

(SRRSO I B 1500, 0
%?éff? @ggﬁdgﬁﬁﬁﬂ@l(kwc)ﬂkﬁl @ﬂﬂ@@ékylﬁﬁh@d(?ﬁggﬁﬂ (2-60)-
(hstegesyalor @Eﬁc)rphe%%'a?@ pﬁeﬁgﬂavlgwf /i
AR R S iy 50
Mem@ﬂsﬂf@@l I@-ISC)heicr))@ﬂyl(zl@)@hlkyl aptiomadly (s@bstiB)ted ky theor
I STt s T .
\H'an%eﬂ) et ® Firi RS mety S Lyhni$? 11 -3CIRACLICAC falkR RY EiRXMC)-
alkylamino;

R'% is H or (1-4C)alkyl;

R'! is hydroxy(2-4C)alkyl, amino(2-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl or (di)-(1-4C)-
alkylamino(2-4C)alkyl; or

R'R" in R'*R'!-aminocarbonyl may be joined in a (4-6C)heterocycloalkenyl ring or a
(2-6C)heterocycloalkyl ring substituted with one or more substituents selected from (1-
4C)alkyl, (1-4C)alkoxy(1-4C)alkyl and hydroxy(1-4C)alky]l;



am no, halogen, nitro, trifluoronethyl, cyano,
(I-4Qalkyl, (I-4Calkoxy and (di)(l-4C)alkylam no; or

WERIBRL 873680 R12R13- am no( | - 4C) al kyl car bonyl am nECTrER200€061972
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joined in a (4-6C)heterocycl ogl kenyl ring or a
(2-6C) heterocycl oal kyl ring,” Optionally substituted
with one or nore substituents selected from

R'%, &) atekipdepetidend OB (k6 4lkyld O-6C Jakengh Q-G kikpayl, (3-6C)-

%iydé%i% Baroy 3 4ottt S-SRI Rkt S eloatiyl(1-40)-

|
(aﬁcy@ g)z aﬁ(ﬁ%ﬁb&%&é}b@@l&ﬂ%ﬁh@r%mg 4%a1ky1 (di)(1-4C)alkylamino-

((2114F0¢1k341®7f phamﬂ(yll %@aﬂm 1215©)h¢tklybhryl(én4®eﬂ<21 oQienatlylspbstituted

&PQ@qC g eﬁ(gﬁ %rh?%&él(\ji 81?3 (3{?1{29‘% SB?SS%W&) selected from hydroxy,

ahridhaldsex \He@s, RE NN brome 4, Q%@x'l(k ENUCPAMEA 108D koxy and
(dlé(l 4C) al kyl’am nocar bon

Qelkglagunes Bal kyl carbonyl or (2-5C)- heteroaryl (I

1a| 2519 L .
K 2 KR SO L bCrallricarbonyiaming may be foined in a (4 6C)hetero-
Qp&loﬂlaaiyl )‘mg@bﬁ(ﬂ%ﬂl)hﬁier@éy(ﬂé‘ﬂk}(l hmggém)oaanﬁatbsﬁuﬁednglth one or
W th one or nore substituents selected from

AR substiepaplectst @050 (1r4¢)ail%r(éﬁ&)a1};pxy(w£) 1 andyhydroxy

&14@@1kyl or (I-4C)al koxy, (di)(l-4C)alkylamn no; or
4 h R14R15-ami no(l-4C)alkyl may be joined in a

BE) dre iretependehidp b (ahﬁ(:)alk;dg(zescmeterocycloalkyl(1 -4C)alkyl, (3-6C)-
&&@S%?JZ S5 O aorRi il B dimt iR 5l 40)-
lﬁb@l%aﬁdyi ‘hﬁhﬁégwﬁﬁqﬂ@ -atkatkodRekbonyl-(1-4C)alkyl, (1-6C)-

h
(aﬁcyrl;g)(‘t%é]yb I(MW}@maHgyﬂqmrbm@ &14é{))alkoxycarbonyl, (3-4C)alkenyloxy-

&%ﬁ‘}%}( @4%4@%}%@%3?%%}%@ E&;gﬁ%%(?c(;')cfoalkylcarbonyl or (2-5C)-

&ai KAT R phehiyir-a dro4§)cartinfl/ Iphenylcarbonyl,
e o P YR RO D) etdrodh®cartingl phenylcarbony

eptig@) k| s'ebwut@styeéh ﬁS?IO)aIPHlaHQ}lag Rith,/ng,07 argTe sWhptituents

%gl %3181 ﬁ%? er ocyc’;jl ghﬂﬁ‘rﬁyﬁﬁﬁg% o, trifluorpmetiyh £YaRG; §f-fHalkyl or

((Emlh@tye(dl)(ﬂwmm%dgwr opt i onal |y substituted on
the hetgre)aromatic ring wth

fudt it Be Rt samimoglstelpla amyrh?d%ﬁ@ in 34 ﬁ%ﬁlemcag@ﬁlkenyl ring
?)lﬁ' ‘(a ﬁ%fq)ﬁétérbw 1'?%%1 oﬁ%ﬂgﬂ’s{( lfleflﬁll@das’vfbene grgnare s substituents

koxy "an di) am no;

|sm1detpd§ ﬁdan(tll—dyC)allky( I(l-@Q)aikdnyyl(l 4C)a1ky1 and hydroxy(1-4C)alkyl;
pf(ﬁ);{cékoa' k qlé,qlky‘@ﬂi‘{;gzﬁgl Z@])Qf% a?lcyli 0o 48Ry a0y
((aﬁdo)( g h:g(%r yEh oap% 42%11%@ ﬁhh§<2~4C)alkyl hydroxycarbonyl(1-4C)-
@ﬂ@héhﬂ(@&]k@cath@y}rl( “2)akyl, (1-4C)alkoxycarbonyl, (3-4C)alkenyloxy-
carbonyl, (3-4C)alkynyloxycarbonyl, (di)(1-4C)alkylaminocarbonyl, (2-6C)hetero-
cycloalkylcarbonyl, or phenyl(1-4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl, optionally
substituted on the (hetero)aromatic ring with one or more substituents selected from
hydroxy, amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl, (1-4C)alkoxy and
(di)(1-4C)alkylamino;
R' R'® are independently H, (1-6C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl, (1-4C)-



heteroaryl (1-4C)al kyl, optionally substituted on the
(hetero)aromatic ring with one or nore substituents

wa@edoeatBes f r om hydr oxy, am no, hal ogen, nitro, PCT/EP2006/061972
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trifluoronethyl, cyano, ( 1- 49 al kyl, ( 1-4C) al koxy

and (di) (Il -4C)al kyl am no; R17R18 in

R17R18- am nocar bonyl (| - 4C) aI koxy may be joined in a
(adkoB A2E Jakyt, yhydmedy e A )alkyil regnioo (224 C)alkyl, (di)(1 4C)a1ky1armn0-

KRS, B SChe el Bt st egalt 50,

%Efe%%}gFIKXC)allg}l &%ﬁﬂﬁg%iﬂiﬁt}lgeg)cgﬂ thy Fhe?é?@atﬁfﬁét%ﬁgewnh one or

muie pldmimntswelelpted Ifromj)ljedrkryy, ,amjmo @@pgememm trifluoromethyl, cyano,

(AR ot SRR 1, o 0

(lézlﬁl@lrhkpﬁf%é}ﬂiﬁio@ﬁbk@”lw 4C)al]@>x9 ima¥ be joined in a (4-6C)hetero-
(2-6C) het erocycl oal ng, optionally substituted
wielpalisernyl sing o aé%@d%qw aékséémgc@mwnﬁﬂb pribstituted with one or

AER e o 9 SR g o

|($-4G)hllaylt\l()2 R22 |s H (1-4C)alkyl; R23, R24 are
[ qgjependent I)y 1-40) al kyl, (2-4C)al kenyl,
& B ar Wy lalkyl ,3 6C) cycl oal kyl

02" 82 ULl o o iy, (SRR o6RhgR 40

BlkoRYEHC)elkyirdony | (| - 40) al kyI (d| ) (|

4 2@' k Loﬁg? noc rﬁ‘gfo(%' &@Q Mg} efin kay 4 6C)heterocycloalkenyl ring or a

@%éﬂ&{)@f&&‘l 1@%%@5@1@}1 é’db@ﬁt‘ufe@»%'tﬁ(bfﬁe ofASRYlbstituents

het er oar yl , enyl (
(s@leaex)l ﬁQﬂEG’IO‘KE)ﬂHWI {heﬂaalkyxy(léﬁt)algﬂanﬂylym’c i(1-dCoalkwlt
gg erp)atomw th one or nore substituents
rom hydroxy, am no, hal ogen, nitro,
tyrisf(t}%o O'Ebhgd)z cyano, (I-4C alkyl, (2-4C)al kenyl,
2- 4C ynyI -4C) al koxy and
%dl u¥O3 kyl am n0' or R23R24 in

?23%’ clj ~bonyl , may be joined in a
het eroc Cloalkenyl ring or a

6C} hetindapeyddnds Tk I -40)aikyl, (P4Cptiainkly (3-403Ikyinyl,€8-6C)cyclo-
PR e N
(B A SRR ROy -0
alkyl] or phenylaminocarbonyl(1-4C)alkyl, (2- 5C)heteroary1aminocarbony1(1 -4C)alkyl,
phenyl, (2-5C)heteroaryl, phenyl(1-4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl, optionally
substituted at the (hetero)atom 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 and (di)(1-4C)alkylamino; or
R*R* in R®R**-aminocarbonyl may be joined in a (4-6C)heterocycloalkenyl ring or a
(2-6C)heterocycloalkyl ring, optionally substituted with one or more substituents
selected from (1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl and hydroxy- (1-4C)alkyl; with
the proviso that the compounds of formula I wherein X is O, R* is phenyl and R is
selected from H, (1-4C)alkylthio, (1-4C)alkylsulfonyl, di(1-4C)alkylamino, R*-



selected fromH, (I-4Calkylthio, (I-4C)alkyl sulfonyl,
di (I -4C) al kyl am no, R23-oxycarbonyl, R23-carbonyl and

weR2BRA#36871 nocar bonyl , and t he conpounds of f opPemER20D6/061972
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wherein Xis O R4 is (2-5C)hgteroary| and R7 is H or
(di)(I- 4C) al kyl am no, are exclPuded. The

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

abxycnarbxtny\bdkz @abonyliand RERF herinscegeny], and thetcoompoands of formula [

Qce activator,s. -,an far the
TR N N SRRt Y B (T e P
Iekjggd@goni sts, with the advantage that they may be
prepared synt heti cal | y, may display altered stability
P ' - f y
AP Ben- 208 Tls B2 A GHRLRENEL GeFVARsY peckilily 1o the
lpeesern:temvémront fre potanthithtreceptor eactivdtotsyandi camr bkensedefay. the same

rSﬁnt rol | ed ovar |tf‘rlg 5{15% & %{a'vg %ggafq\{; withthe advantage that

Gyl May b@ﬁrefiﬁ%&‘ SyRh&iang, r}ﬁﬁjy &%pluﬁ thél@& Bﬁgﬂl@* bﬁbbeﬁfe@ Hﬁh may be
havi ng 1-4 carbon atons; b€l ng propyl
|admpnstp1§eﬂd1ﬁ&1€1}tlly |sobutyl sec- butyl and tert- butyl
The term (1 -6C)al kyl means a branched or unbranched
dihky,| the FSHp'eb@mrmgoﬂtsﬁ orf a]nd)pmsem’t ﬁmntldmmays beauddefor the treatment

thyl., ethyl, 0 but . ter yl
"?ﬁeﬁilt,vrde rﬁﬁngf tro lF cI§HmY Oa.aed EYﬁPQCF@H,eS-

(@34@ al kyl bei ng the nost referred The term
gea(ke C)aélerlaé@aed in thy éiegelrlpmmra@ﬁ arfsafirhed op ppbrapched alkyl

r%%ﬂ%g] oﬁ%ltonngsg (r?])gﬁg h‘@éﬂlﬂt ﬁt%als gﬁﬂ{ﬁi Qb % ut)Tlp fSobutyl,

abdebmylalghenp)utyivr ng 2-6 carbon atons, such as
et henyl, 2-butenyl, and n-pentenyl. The term
(I%e%;&ratlk@o s @ bedmehéd 8flukranthbd aghgfbu P|Hﬁeﬁ)}g|1 -6 carbon

group having 2-4 carbon atons, such as ethen

AiqERsH eisrampiel methyist byl propiyk isepronyl. 2wy @ﬁrkglﬁyl nriegfg and n-

T S Wi TN
SRS L S e D i o

RESQRYHAYing STB@artbBh Blohi: 6C) cycl oal kyl means a cycl oal kyl
group having 3-6 carbon atons, being cycl opropyl,

%@lt&%‘t(Y%C)éllé&iy? REGhY la ﬁﬁ&}fé&f&r%&ﬂah&@ ﬁlk%ﬁfl oup having 2-6
(3-60C) cycl oal kyl'(I -4C)al kyl means a cycl oal kyl al ky

gaxbap atanhse suohcis stliekyl, 2 dhutanyl, ahd wineotenplas 3- 6 car bon

atons wth the sane neaning as previously defined and

The term (2-4C)alkenyl means a branched or unbranched alkenyl group having 2-4

carbon atoms, such as ethenyl, n-propenyl and 2-butenyl.

The term (2-6C)alkynyl means a branched or unbranched alkynyl group having 2-6
carbon atoms, such as ethynyl, propynyl and n-pentynyl.

The term (2-4C)alkynyl means an alkynyl group having 2-4 carbon atoms, such as
ethynyl and propynyl.

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



t he al kyl group having 1-4 carbon atons with the sane
nmeani ng as previously defined. The term

w@ 3006) 3y | oal kyl (| -4C) al kyl carbonyl means a cpct/Brdoky61972
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noi ety having 3-6 carbon atom§ as previously defined,
attached to the al kyl noiety, "having 1-4 carbon at ons,
of an al kyl carbonyl group. The term

(The @&ne YRH6C N yicldatka (b e¥G)hlky b areansaa (cydbaiky]aydyl grcmpp the cycloalkyl

g?%’@c lglbﬁ iggﬁﬂ,%ﬂg g?%ﬁ?%wgﬁ wé%?ﬂ%ggl as prev1ously defined and

r@&gf RaYEE Raldton TRARSwRh BRI SRR d6)revdbiRiPdefined.
haV| ng carbon atons, preferably 3-5 carbon atons,

S
S i, £SO QLA I i i 3.
fceﬁmn Htems as pmvumslyodefmbdn,nattal@haf tr the chlkhydtraoiotyt hiagingrie4 carbon
N or eferred are piperidin-1-yl, norpholin-
A1Qpys, OJ{.)?‘F?%NC% RUAL&PURNdpi per azi n- 1-yl The term
6C) het erocycl oal kenyl means a het erocycl oal ken
é?h@&?mh@q@ yelogkylgabenylmenns a cyelepkyhgnoyp hayng ar%%ﬂasbon atoms

?E gfﬁzwui‘%ddeﬁé?& %ﬂ%éheh% Lllégx‘bﬂgy@g&gﬁfgi ngt Slmas Z I ect ed

Iﬁ[e% :(? ﬁg) ei,téggﬁfc'k}a 181 r%%zs" 3 c Qr%gycfi‘oa?kyl gr(r)%‘ ﬁav1gg 2-6 carbon

(atorC)pheeRbBC YIS Qbday h(dnﬂ@l@ak)léasﬂﬁﬁﬁﬁh@g one heteroatom selected
heterogycloalkylalkyl grou t he_ het erocycl oal ky
ang{pe. B, Whishmgy be plizshed vishe hetgrastam aibfeymblesor a carbon

%ﬁﬁ? ﬁﬁaﬁé‘égﬁﬂs@a&?ﬁg HEOY B NESF Ryt £ Bl K, morphotin-

viylhpyrididim eyl ardipipezims] -pl. evi ousl y defined. The term
(2-6C) heterocycl oal kyl (2-4C) al kyl neans a

m%efeﬁﬁy@Laajhksﬁek@thlkgﬁﬂ Uiearish @ Hwéreéﬁ%aﬂ&e@gl lgydup having 4-6

group of which has 2-6 carbon atons r ef er abl

carbes ratems nirefaghly H cathoieatamsn prdy ah deask wh&m 9ne heteroatom
|
TREBE AR, KRB R Y IR o SRR Gh P s, or

leatben atne. | Fraflekryd betefoatophs a3¢ diuge, Ot he het er ocycl oaI kyl
group of which has 2-6 carbon atons, preferably 3-5

Jxeherth &l-60hetdtbdydloalkg1(3 2D akPPMes RBetdRcidlSdkylalkyl group, the
previ ousl The term (2-5C) heteroaryl neans a

datssaayeloakisl sioun wd ieh het &b earbrmeiomsgpisisallyA-h garbos atoms,
Se hbf?ltgegfngr tl rﬁ%%% %[% %%Egly: (Lal?(?n azlﬁ‘]neﬁ eér%{q? L % 1-4 carbon

taunaOw iz Heysame piyerainthigrag [previdusngdfined. furyl Preferred
het eroaryl groups are thienyl, furyl and pyridinyl.

e btér?n @Cmnfew&@@emn@[@m:)myl Rearist 4 BebRdydlbakylalkyl group, the
car bon

heterocycloalkyl group of which has 2-6 carbon atoms, preferably 3-5 carbon atoms,
with the same meaning as previously defined and the alkyl group having 2-4 carbon

atoms.

The term (2-6C)heterocycloalkylcarbonyl means a heterocycloalkylcarbonyl group, the
heterocycloalkyl group of which has 2-6 carbon atoms, preferably 3-5 carbon atoms,

with the same meaning as defined previously.

The term (2-5C)heteroaryl means a substituted or unsubstituted aromatic group having

2-5 carbon atoms and at least including one heteroatom selected from N, O and S, like



atomor a heteroatom if feasible. The term
(2-5C) heteroaryl (1-4C)al kyl neans a heteroaryl al kyl

w@emap173the het eroaryl group of whi ch contai NnSPQFBEP2006/061972
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carbon atons with the sanme negning and preferences as
previously defined and the al Ryl group contains 1-4

carbon atons with the sane neani ng as previously

defdaneld], thiadiazelyin pyridinyl, thienyl or furyl. Preferred heteroaryl groups are

- 5C) het er qaryl am nqcaybonyl (1 -4C) al k a .
VBEBo Y S PO oo eroEh SRALBR oy gy i carbon
Whin& Br £ A&kt 3f RagiBlebON atoms with the same meaning
and preferences as previously defined attached to an

A CS)RABLETI 0 ) EREAER RIS 18, ety
(gPeupC)fivebieh @antping 25 caljobn atemmsswith hisd sanoamghtiag laod preferences as

EPDI SRR 1) B LRSS o SBRERCHGRE Yt dhe same

REEMINRUR Yo viliisly @dined Ne term (2-5C) het eroaryl sul fonyl
nmeans a heteroaryl sul fonyl group, the heteroaryl group

\i}é}hi: a .
(r:[fehanl ng&a@ﬂgf%@%ﬁ%@g%@%%él@%ugl y E’En ?ﬁee aminocarbonyl
tgesup, {He-leEradriclydgroap bHwliichwpatams RS edrkign manism;h thg SAe meaning
th aIk I roup qf i.ch cont s 1-6 rbon atons
wie preferences as F%%\aﬂvﬁfgd%@l %ﬂéwna&f/f&r@ap cqmpfainng; ki carbon
R fth HRAWhEHOAMY s Anadtiggny! car bonyl group,
0 I C

t he al kenyl group h cont alns 2-6 carbon atons

| r
b SR SAOIoRS, R PYSRa AL O, U oy
tgimlpabﬂ«thg rcontping f2-Svearbbn atontsawith tHe EarnmnianMnghmh@references as
with t&e ng nmeani ng as previously defined The term

Prevays | fonyl means an al kyl sul fonyl group, the
al kyl group of which contains 1-4 carbon atons with

tlhe teEmnd 29Eabgtergaryisulfpayli meansya deteresadsulfony] gequp, the heteroaryl

T

pseviosly dufimey. defi ned. The term (I -4C) al koxy neans an

al koxy group having 1-4 carbon atons, the alkyl noiety

I'melt h@C)&ﬂ@%aﬂﬁfh@l ﬁﬁa@ssarpaﬂ@/lbﬁﬁ&ﬂ_llyl gil&dp, Archlkyl group of which
I-2C) koxy groups are preferred he term

csntaims 4k %tba@ymmﬂwsthaﬁarm Reping Ry Pigyiouply alinedy 3- 4

carbon atons, the al kenyl noiety having the sane

rﬂarﬁd:mg(?a@C)aﬂ@ny]ga@byyldeéana @d alkenylcarbonyl group, the alkenyl group of

which contains 2-6 carbon atoms with the same meaning as previously defined.

The term (2-6C)alkynylcarbonyl means an alkynylcarbonyl group, the alkyl group of

which contains 2-6 carbon atoms with the same meaning as previously defined

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

contains 1-4 carbon atoms with the same meaning as previously defined.

The term (1-4C)alkylthio means an alkylthio group having 1-4 carbon atoms, the alkyl

moiety having the same meaning as previously defined.



The term (3-4C)al kynyl oxy nmeans an al kynyl oxy group
havi ng 3-4 carbon atons, the al kynyl noiety having the

W@ 2006/1B681i Ng as previously defined. The termPCI/EP2006/061972
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(1-4C)al koxycar bonyl neans an_al koxycar bonyl group,

t he al koxy group of which contdains 1-4 carbon atons

Wi th the sane neaning as previously defined.

T2 Gerh K b4 akdronydeany e pikoay egrpue haeving d -4 Thdboheatoms, the alkyl

3-.4C) al kenyl oxycar bonyl means. an al kenyl onyl
GRUTHY TR TR TR0t Y DURICAY cieTtatn gl SCHRBaRY groups are
%}g@%d_The term ( 3-4C) al kynyl oxycar bonyl neans an
al kynyl oxycar bonyl group, the al kynyl group of which

R AR P RS R R ahRu Rl Moy g 4 gogaon atoms, he
alkieny]l moetythavingthe sdime meadng ss fredioasly efinat. ons whi ch
is attached to an al kyl group having 1-4 carbon atons.

e téred (B-4C)aAInlokoidads %E)aﬂb‘ﬁﬁloxyfg@@@ Ravigd BaXyarbon atoms, the
group, the al kyl group of which contains 1-4 carbon

alkypyl mptebhhaving:the seme mepring as arexipuslydsfipediavi ng 2- 4

carbon atons. The term (I|-4C)al koxycar bonyl (I -4C) al kyl

g rierm (1 -4Chedkoxyearbomy] Ina¢day lan glkoxycarbony] girgupl, thy dkpxy group of

orsrrféhaiﬁ;v]i’}h héﬁgﬁgntl‘}l r(‘:grtl?gf{ f%@frgg i%ﬁ%h??h%sgﬁeéx%&é&ﬁg Sa‘fé‘rrpl:‘i'eviously defined.

S”previ

phoayhKoxdéatbdnky prowpane prefoheédly! group attached to an

al kyl group having 1-4 carbon atons as defined

A QY $3-YC)a &% Barbonyl means an alkenyloxycarbonyl group, the alkenyl
phenyl (F-4c§ al kgxy?l -4C)yal kyl car bony m}e’ans g group Y

Enapydfaviielx gontaine 3y4 carben atbfogl group of whi ch cont ai ns
1-4 carbon atons attached to the al kyl group of a
dlhke ytbima ( 46 ydlkymyloxtyyarboryd nadalny lan gikymploxlysarbamgyi tgadup, thge alkynyl

1-4 c qQn atons. The term

SR OB T PR BORY1 reans a

phenyl ani nocar bonlyl roup attached to an al kyl group .
Hagithgn {1-4Ckalkexyh -é@?ﬂllsylageaaléfapr?é@mgwwép ywlkyFgeoup of which

yd - | ke rel af, . }
ORI Wyl ACha, Wiion 3 MaAlea LA QST R Hvipg 114 carbon
mwnet y havi ng the sane neani ng as previously defined.
The term hydroxycarbonyl (I -4C)al kyl neans a

I rtepty ¢ A0V KTy Ufcans 8 dkdwyl grotp,Ube alkytgidip of which

contains 1-4 carbon atons with the sane neani ng as
SPBiIng kst ycaghom; afems which is attached to an alkyl group having 2-4 carbon

atoms.

The term (1-4C)alkoxycarbonyl(1-4C)alkyl means an alkoxycarbonylalkyl group, the
alkyl groups of which contain 1-4 carbon atoms with the same meaning as previously
defined.

The term phenyl(1-4C)alkyl means a phenyl group attached to an alkyl group having

1-4 carbon atoms as defined previously.

The term phenyl(1-4C)alkoxy(1-4C)alkylcarbonyl means a phenylalkoxy moiety, the
alkyl group of which contains 1-4 carbon atoms attached to the alkyl group of a

alkylcarbonyl moiety, the alkyl group also containing 1-4 carbon atoms.



The term (di)(I-4C)al kyl am no as used herein neans an
am no group, nonosubstituted or disubstituted with

wa@bkdgh1gsoups, each of which contains 1-4 car bPCT/BPIING061972
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and has the sane meaning as previously defined. The

term (di)(I-4C)al kyl am nocar b]o(h nmeans a

(di)al kyl am nocar bonyl group, the (di)al kyl am no group

dthe wkdrmh phenyd&nﬂméérhm@lﬁFW)aﬂm;l lylean'Ehca pbemplaminocarbonyl group

di I -4C ocar al k ans.a
2" F%%h‘% QPIB ?1‘911%1 ‘ﬂiz’s f“h%" BFnEﬂe"éor‘Eb’ps of
whi ch conta|n14carbon atons wth the sanme nean %1

dde ﬁelevhwgngﬂd@alk@bas “Fﬁé hersinneans an hydroxyalky! group avmg 2-4

SRR el oy e?ga@g%fﬂ@éﬁfﬁ%yaé v
LI R

fgﬁ@f}iﬁoﬂﬂv}ﬁ&i kahthink arvi nearlhnO Wnisawithgthd - sﬁméafﬂé@:ﬁn%ta@ NBreviously
connect ed via the am no group to an al kyl group having

rbon atoms, the al kyl noieties having the sane
neani ng as previ ous| y defined. The term

ziihﬁﬁ@’(n @) -&C{)@lk}dlamm'a}sllgnd h@remerac@san amino group, monosubstituted
ARBRBAN T i ¥00) SRR ALK wale o o LERb8h Bl g pas he

38mp hdhiag 9k pred@fusyadéfinddie t erm ami no( 2- 4C) al kyl as
used herern neans an am noal kyl group having 2-4

e befn 5(%19(‘154@ lﬁhiﬁxéarﬁ&iﬁtrﬁea{%% (@) dIRRaRHIBarBER fBup, the
as previously defined. The

(dialkylamocgriyn eﬁwvhmhnﬁarsolvﬁnb@prewusls'ed herei n means

an al kyl am noi m nonet hyl group, the am no group of

vithie ctrnn §d@dréEG)atkylaminoeabanytiil sﬁlﬂ;)alkyl nteenis ai (dHal&ylayinocarbonyl-

A e chg PG GRS QLY Hgl CoMF (g bon Sioms. With the same
(feafink S RIVIGIKE) ®dnky! | M nomet hyl  as used herei n means
a heterocycl oal’kyl i m nonet hyl group, the

Jp e RS ATl aRl i Hy pitaMofyaRR) froup, th alkyl

fpraupi of wdrch odntams kGl mrbdne atobrsowithethersamedineenibgi asgpreviously

preferred. The term pharmaceutically acceptable salt
ﬁ?%gents those salts which are, within the

The term (di)(1-4C)alkylamino(2-4C)alkyl as used herein means an (di)alkylamino
group having 1-4 carbon atoms, connected via the amino group to an alkyl group

having 2-4 carbon atoms, the alkyl moieties having the same meaning as previously
defined.

The term amino(1-4C)alkylcarbonylamino means an aminoalkylcarbonylamino group,
the alkyl group of which contains 1-4 carbon atoms with the same meaning as

previously defined.

The term amino(2-4C)alkyl as used herein means an aminoalkyl group having 2-4

carbon atoms, the alkyl moiety having the same meaning as previously defined.

The term (di)(1-4C)alkylaminoiminomethyl as used herein means an

alkylaminoiminomethyl group, the amino group of which is monosubstituted or



scope of nedical judgenent, suitable for use in
contact for the tissues of humans and | ower ani mal s

wowrdhoutsésindue toxicity, irritation, allergi c PEFPPINS&61972
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and the like, and are cormmensurate with a reasonabl e
benefit/risk ratio. Pharmcéuthcall y acceptable salts

are well known in the art. They may be obtai ned during
tdisabstitntetd withodlkyli groupsrichvingr 1i-4 iceibbn atonad artdieavingnthe sards meaning
of the invention, or separately by reacting the free

53 BEVIQH t‘ﬁ’%ﬂe‘%th a suitable mineral acid such as

gﬁldrochl oric acid, phos?ho_ri,c acid, or sulfuric acid,

ewi taman (ZoGAkaterogycloplistimmnemethyl  @ganised adersitj cmeans  a
RetebpeyElopficimfitnibn 12 ey Iné Hlefproy Rkl Aibleny W Rhfe is as
pundousiycdedmied, propi onic acid, acetic acid,

nmet hanesul fonic acid, and the like. The acid function

Jhe then aRgbe éneahé fludfinghisting, Bfonsinélon @6dihe;kds@ ine| bldnine or
sodi um _hydr oxi de, potassi um hydroxide or |ithium
igdinokeingprefaseed nventi on al so rel ates to conpounds of
formula I, wherein RLis (I-6C)alkyl. Mre in

daetteray pharmacdnsichlly agrepiehlerselt aepresants hosmpsalia pdhicthateewithin the

Rl is {l-4C)al kyl . Q [ caspect of the i.nvention.,are
Sermsermedid dudiment AGhRISE ARG8T efiuple r 1B ERACG Rinans and
hew &gRima8 &/ithouf hndbeltakikioy Mrrithtiony Qﬂet?ﬁ%bpﬂhsééﬁtﬁﬁie,like, and are
the invention concerns conmpounds of tormula |, wherein
yomaneppyrate Afish [deticasonplele tbegefitinifk sato cRhargigceudically acceptable salts
GITRHN r-ei j . t 4t h . .
[ nven;ﬁ i g‘ﬁ%rﬁéﬁ%éﬂémuwgg %gﬁ@?{e{di = %.thﬁ?hlgnal isolation and
ipaxificdtionrofahs comphaide of the inoemdnnossepaariyl by gedcting the free base

eneral Fornu I erein R7 js R8R9-am no, . ) )
1PN _with ﬁ@g}l}?}ﬂs r{9V\11rnera Iacid such as hydroc%ﬂ)]ric acid, phosphoric acid, or

- 1 A | ! -4 s ] ] . .
SURE O S0V 5 S bR e i
dartrkexida fptic acid hwaleimeeit, nwiorio add; fumacio apidyglyesolic acid, succinic
wherein.R8 is.H R9I i. | -4C) al kyl sul.fony], .. . .
PGBeRioR RSASRYY 2¢ifamalrndbairoAl By A Bgike. The agid function
btk B WEAHEPWith  an( Gpdfit dr kel ePat Wagé, AARYdodium hydroxide, potassium

di ) (1 -4C) al kyl am nocar bonyl, (2-6C)-
deoxisie\os liginmyhydeaxideay |, or phenyl carbonyl, phenyl (

1- 4C) al koxy(1-4C) al kyl car bonyl ,
(The 5B)entive plsa rglhtes tdhcompoundPe Hoymatad; whengisRl fsaihydC)alkyl. More

.2-5C) heteroaryl (I -4C)al kyl , opt.i onal |l y_ substi d on
R 1) SR e iy ARG Egie By 1 4Oy
At k())?ﬁelr talsferé% gf ﬁlglig\?etnteign fall[eocr(r)]ml)ho%lllgsg gcrzzo?({ing( Ito fé(f)%)nglaklov)é}\{érein R% R

is halogen and/or (1-4C)alkoxy.

In yet another aspect, the invention concerns compounds of formula I, wherein Y is

CH,.

Another aspect of the invention is a compound wherein Z is CN.

In another aspect the invention concerns compounds wherein X = O.
The invention also relates to compounds according to general Formula I wherein R is
R*R’-amino, R'°’R"'-aminocarbonyl, R'*R"*-amino(1-4C)alkylcarbonylamino, R"*R"*--

amino(1-4C)alkyl or R'’R'®-aminocarbonyl(1-4C)alkoxy.



R10 is Hor (l-4Calkyl; R11 is hydroxy(2-4C) al kyl,
am no(2-4C) al kyl, (I-4C) al koxy(2-4C)al kyl or

W@ dop(1734L) - al kyl am no(2-4C)al kyl; or RLO andP@LLPF006/061972

10

15

20

25

30

together with the N to which t%ey are bonded a
(4-6C) heterocycl oal kenyl ri ng1
(2-6C) heterocycl oal kyl ring, optionally substituted
i aimthereaspect ther isvestios cobeeenst conpelieds whieréinom
gﬁ‘ )al kyl; R12, R13 are independently H,

igt al kyl, (3-6C) cycl oal kyl, hydroxy( 2- 4C) al kyl ,

9- |
?12 gngﬂjg%%ﬁfoﬁgfk@%C)aﬂglﬁraonyl (3- (6C)c)y2:10a]k&lcarbony1 (1-4C)-

alkoypyearbony(,2 -(3Gﬁéalkyliy1@¢ycp1benyll, ((d-1)4C)4§J)alkylam1nocarbonyl (2-6C)-

s ee ARy RabneL pErtPatonRE BhERR( HGRIGR) (114 Bty Rirbony,

g3 hdtétBily fcafgL t (szisc)h@f& ma{hyl Obr @%@h@el%?yl(l -4C)alkyl,
form t oget her with the Nto ich they are bonded
(o;ptlgt@)l]b(eglgqstgwm gg|tk@ @ptem)argn@tlc ging with one or more substltuents

k bot h opt [
éﬁ&?&ﬁ%&é@%%g% Zyéc? ﬁgmg?e sgbst iOItOuleg?z sél ect ed
ﬂtl%mﬂlbréll@}@)almﬂ or hydroxy(l 4C) al kyl ; R14,R15 are

gependently

’@5(%9@1%13/ PmH{Q(2 4@%11‘&13/(1 40 OX}’(2 4C)a%<yl or (di)(1-4C)-

?ky@a%ﬁ , (3-60) cycl oal kyl car bonyl ,
% | H?( ))%néng,gonyl or (2-5C) heteroaryl (I- 4C) al kyl or

R2? &) REt formapgdthar withyhe, Nphemlyitle dhrelycary bpndtica {456C)heterocyclo-

%ﬁﬁejlﬁ) rq‘%%{‘) i%// gh & k%@&i%ﬁ%\% a kyo]ztg)n&kly substituted with one or more

i@k s et m ( 1hxéjaqaéaxcar bony! (1 - 4C) al kyl,
(154C)al koxycarbonyl (|

al kyl ; nyl (I - 4C) al kyl
&%, ( R-’5@)en snideperaienily IHAQ)- éCD@lkyl éMC&wldalkyéubsde PeAl)alkyl,

r.omat i G W t-h

LI R e OhP Rt BRI S cprcon D140
Bl&ldﬁiaﬁo@ﬂﬂl)aﬂ@ﬁl@efiﬁeﬁmtlw(ﬁban?ll @CS@jHewmaryl(l -4C)alkyl, optionally
(3-6C) cycl oal kyl (1-4C)al kyl
QbSiIJ@)té(i/ Ry the (@@@W@%@p& MaH Rl}q lemmcg albsytuenfé rselected from

}1(4 4C) al kyl or (2-5C) heteroaryl (I-4C)al kyl,

rf |y substituted on the (hetero)aromatic ring
\nl% andRE mrmnmgahaumh ithieuNnfoswisieh datyede fobmtedrmt@ge)hetemcyclo-

gil@l?l ! anar ga( Cg rpﬂt@g éyﬁ‘]&ép\é\g E@{h?q?pt{gptﬁ]gy V\'hbsgtute(fI with one or
ﬁ@ﬁ%ﬁ%&ehﬁ%}%b@élﬁwﬂ (1- 4(‘3ﬁ B hﬁi}éi}g}’ ?Cgm%l' tuted

one or nore substltuen select e

%Riﬁaetrkymdependwﬂy S-SRy by gioxy ReClalky il idhalbomsarbonyl-
|(§ 4&%%1 ?1 %852?1@‘1 gony‘f C@réjé)cgcloﬁk}llzlgarlr onﬁ, t -%)alikeoxyc Rbonyl or
(2-5C)heteroaryl(1-4C)alkyl or (2-5C)heteroarylcarbonyl, phenylcarbonyl;

R' is (2-6C)heterocycloalkyl(1-4C)alkyl, (di)(1-4C)alkylamino(2-4C)alkyl, (2-4C)-
alkoxy(1-4C)alkyl, hydroxycarbonyl(1-4C)alkyl, (1-4C)alkoxycarbonyl(1-4C)alkyl; or
phenyl(1-4C)alkyl or (2-5C)heteroaryl(1-4C)alkyl, optionally substituted on the
(hetero)aromatic ring with one or more substituents selected from halogen or (1-4C)-
alkoxy;

R'" R'® are independently H, (1-6C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl, (1-4C)alkoxy-
(2-4C)alkyl, (2-6C)heterocycloalkyl(2-4C)alkyl; or phenyl(1-4C)alkyl or (2-5C)hetero-



am no. Anot her aspect of the invention concerns
conpounds wherein R8 is Hand RO is (1-

waaoalikpbsul fonyl . Still another aspect of thePCT/EP2006/061972
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i nventi on concerns conpounds erein one or nore of

the specific definitions of "the groups Rl through R24

and X, Y and Z as defined here above are conbined in
tatbd(ldﬂf)aiﬁyﬂ,i aptioodllyt kubstituted on the (hetero)aromatic ring with one or more

en 5-0xqQ-J , 4 6, 7, 8- hexahydr oqui nol i ne
éﬂé ﬁt\“z‘é%‘?s\ﬁégec@arjf@?h%f)geq’ ' The invention al so concerns
FOMPRARESfH34! tS%étﬁé} e @Bet Neto%l%ﬁp t]&é% a4 bbRdddZs @f Qﬁ’ﬁlefe‘rocyclo-
( 3- cyano- 2- net hyl - 5- oxo- 5,6, 7, 8-hexahy

atkenylotingroria ¢2 ﬁca;eéqrhqupﬂqﬂl @mgneptm}ially substituted w1th one or more

p@%?é]%’? ﬁS%St%PITn@t @ﬁ‘gqenﬁg‘rﬂgﬁlﬁ%ﬁ%ﬁ propyl -1,

The ,ifvehtibR aBoydlages b i oRipbiinds accordln% to Formula I wherem R7 is R®R’-
4-yl)-6-et hoxy-phenoxynet hyl ] - pheny 2-[ (pyridin-4-yh

B8HR/| ) - am no] - acet am de;
é%é)h% §‘§%£E %E?hcﬁ 1n§f§nt a?oqlcg'rng%tomf) andsC¥RerdinPRORY H dnd™R® is (1-

4-(})ahlky1§ulﬁidyhxy phenoxymat hyl'] -phenyl }
§2 hydr oxy- et hyl ) - pi perazin- 1-y - acet am de;
@ﬂ{laﬂns hsrrasnect of thg ipventing gppcepns quymﬂwher@a} pRsQY Mofs of the

t I 24

&Xi’iﬁ&?ﬂmt@%@o&?ﬁé %IBH@{'K }hro%gh R agd I%(éxaﬁ;/d | Z as gle,lililll’]eg here above
aréB cambivod it thd defirBtigrBio§ tHe24-pheydsdyert- hyl5)6, Aiesjhydiequinoline
{512%%2} br ogp- 4&% cyano- 2- et hyl - 5- oxo- 7-

BRHYE OYlosmy aZ- 8- hexahydr o- qui nol i n-4-yl ) - 6- et hoxy-p
IT%@ fo%'ﬁﬁbﬁ')ﬂsl) Bh&MN dompiupié %T&!fédjﬁrom the %roup of N—{3 [2 Bromo-4-

2-{3-[2-Brono- 4- (3-cyano- 2- net hyl - 5- oxo- 7- pr opyl - 5

(Bcyare-Pranethyl-$r exoq tHpraplyl-h.4,5,6,7,8- hexahydro quinolin-4-yl)- 6 ethoxy-

PRy R retheat hspaamice

HN-{ 3{ BBecro--Btdyany-24nétBylt Lok& 7tpropyl-1,4,5,6,7,8- hexahydro quinolin-
hol i n- 4-yl - 2- oxo- ethoxyg benzyl oxy hen
ﬁeyl)r9+e11mmhﬂvowmﬂ@1w1]-p opyk}-3; [@ygmmefi-xhwhﬂ)@mmichmmlde

I I
?\é‘ff‘-&?—?&nﬁ& I4 ( afci:'(g gﬁggtaﬁaf ?g&% ﬂgS%\acl' £5,8r708 hf"xﬁhyﬂm qu1n011n-
@-yl)- 8-ethoxy—phenoxymethy1]-phenyl} -2-[4-(2-hydroxy-ethyl)-piperazin-1 yl]-
hexahydro qui nol i n-4-yl) - 6-et hoxy- phenoxynet hyl | - pheny
petamidse;
'4V%3{-ﬁr({rg% E)Iahy ﬁ%lﬁ?ﬁt&&?pﬁyr?dlﬂ@tl R¥tory96RaA18E Y thdxyphenyl} -

qui nol

2-mbthyBs-ekbOxpropylelg sk 8- hykhydtveqyih liree3-yarbonitd;
OO RS A B Y1 BE L rome- s asevang 2sppihyl-S-oxo-7

é)tréhbﬁ]l G, % gﬁ sﬁ?es@hy&bwhﬂai -y)-64ethdry-FheRbAxsth PRS0

prop1onam1de

2-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-
4-yl)-6-ethoxy-phenoxymethyl]-phenoxy}-N,N-dimethyl-acetamide;

4- {3-Bromo-5-ethoxy-4-[ 3-(2-morpholin-4-yl-2-oxo-ethoxy)-benzyloxy]-phenyl} -2-
methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile;
Furan-2-carboxylic acid {2-[2-bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1,4,5,6,7,8-
hexahydro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -amide;



2-[ 2- Brono- 4- ( 3- cyano- 2- et hyl - 5- oxo- 7- pr opyl -
1,4,5, 6,7, 8 hexahydro- qui nol i n-4-

wQ@ kgosiBthoxy- phenoxynet hyl ] - phenyl } - car bam ¢ BCT/8P2006/061972
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nmet hyl ester;

I -{2-[2- Brorm 4- ( 3-cyano- 2- rre]t‘hyl 5- oxo-7-propyl -1,4,5

, 6, 7, 8- hexahydr o- qui nol i n-

4\L)‘[2 -[2-Brehordx(3- qgfamr@nyethylkﬁkb}ce-ﬁkmngyl}l ,485 )66, Srhbxahy d@-quinolin-

(ol ool (3 cuanp- 2o IE! Iyl %560 7-propyl -1.4,5.6

YykioprPaReoaysRYRE X waft hy{ﬂ-[‘)ﬁb&ﬁhﬁ'—ﬁ(?c&’a{n}) ﬁﬁkﬁ@ﬂ"jfoxo 7-propyl-
acid nethyl esfer 4-(3-Bronp-5-ethoxy-4- {3-[(

15, ﬁﬂm@*ahmfmmm 8 eibpy-pmpyyondy-ppbetyaids
ge [éh|¥ {F) ??—Fga,n%rf Pr}é hyl 5 0X0- ’? pro‘pyl T%),%?g )f%rhexglllj;&g Iq|u1r1]1(?)11n 4-

Ve 63rh[oz §h@mﬁmﬁ§1]cm@ﬁﬂ} ZafBRihly | - 5- Oacad 7- Pr GRthyl . 4, ester;
g %exahgdro qui nol 1 n-

4 ga 2 -Brasnd(§-Cytiond-atistidyeio- pimeenyl-1l 4b 6 f dnbexghydsaawinolin-
4y1{ 9 eg} Xt})hﬁn?)ﬁn%ey}h rﬂ)p]ienl}le}t ?1 I]ileﬂgiyloxo 7-propyl-1,4,5,6

{3 [8-Breiohd-(B- Oy@mmﬂiethlyl é-oxo 7-propyl-1,4,5,6,7,8- hexahydro quinolin-4-
- 6- et hoxy- phenoxymnet h é hengl} carbanic acid
g|1)|-§,-pth§§y @penog;y{ngthg ]cmﬁl Dhgarbam acid methyl ester

S S A ?#@%&Q%ﬁ“%r RS R >

iﬁaathlylhﬁemd 7iprenyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile;

akaes) zw”iia“oém% O R DY 2 SR T Y ekt ot

4\])\% Ahy1Rphenyl} methanesulfonam1de
Br ono- 5 et hoxy 4- F(pyrl di n- 3- 1y hnet hyl’) - ani no] - phe
r{ﬂ’;[]z -Bromet$r(3-cingomethyl-5-oxo-7- propy 1,4,5,6,7,8-hexahydro-quinolin-4-

bl 5 6.7, | 3-carb |
2 Stnors, Dok s IRV SRy 1 o 87 pr b1 T ester
A 36Brond- hemakydrQ- Iﬁetmn'&smn’onyl 1H- Hrrol -2-ylmethoxy)- ﬁhenyl] 2

4-yl) - 6- et hoxy- phenyl am no] - net hy phenyl ) - met hanesul
el Sgexo-7-propyl-1,4,5,6,7,8- hexahydro quinoline-3-carbonitrile;

oA LS ELRRCRETRIY|1 A AIk-RSBRS ko4

Ser&eﬁlﬁxpphmdxyinzmyﬁ Mﬂetﬁylktenzdamdtm qui nol i ne- 3-car bo
rile;

Ot brtao-Bredhy - [ouidingy vimesyaminohshenyl-3-rosti - pray -
gﬁ‘é }J)1_14412t6608)7(}>1/§(a B HARRI3 0 b dRiitrile;

»-d_)

henoxymet hyl'] -4, 5-di f'| uor o- phenyl } - net
Hhé(ibﬁammrmw-(ﬂb&amoabmthmﬁkmm@ -prpyt-hd, 56,2 Sehextbysino-ghinolin-
l,- 5- 6 7,8 h h I
dan) G totesy BRgal iodhgt Shébrb TR MGG, v A -
@{@B?drﬁdlhf[g)(cﬁ!mﬁ l%th@ﬁﬂﬁﬁd)lﬂéﬁ%xﬂ]@&h&@' MYheny1}€2-methyl-

phenyl - 5-oxo-1, 4,5, 6, 7, 8- hexahydroqui nol i ne
detvxo«’érpmperblﬂ 506 718|=ﬂtexshseke1qum0ﬂm%r3 carbenitslehst i t ut ed) or

ﬁzz:gi Pf%%g)((éﬁ’gﬁi l“(':glgﬁol e‘?ﬁi}l 90 2053 prgpryl I1 46‘5 6% ,8-hexahydro-

quinolin-4-yl)-6-ethoxy-phenoxymethyl]-4,5-difluoro-phenyl } -methanesulfonamide
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(substituted) heteroaryl (substituted) heteroaryl
(substituted) heteroaryl R9 = acyl or sulfonyl group

WO pwentize can be prepared starting from appr opCT/EPE§061972

functionalised 1,4- dihydr opyrﬁl ne derivatives of
general structure 11, wher ei il R2, R3, X, Y and Z
are as previously defi ned and A is a phenyl or a

het eroaryl ring. For exanple, acylation or

ul faonyl atjon of conpounds of ene al for

Shple” BBl adonT Ton S ighmih e, “oHerefroRe1 45678
RRéxatffdroqtimbife derfvatives GSthe hﬁr\éht%iﬁé% oflfnbdBElowR8 is H,

RO 1§ an acyl or sulfonyl group and Ais a

(substituted) phenyl or a (substituted) heteroaryl

ring.In a typlieah experiment, conpounds I1-b are

reacted i a solvent, such as di cHMor onet hane,

i V, i V- dixrét hyl f or mani de, di met hyl-Sul f oxi de, et hanol,

| -meth byrrolidi ’n-2-,pne or py ne with an
appreprvatel y substituted acylo h&i de, acid anhydri de
or s z halide in the presepee af a base such as

i ne, iViV—diisopr | etlhyl am ne (Di PEA) or
8,7 o-hb: A= (suijst phenyl or

(subst | tHut ed) heteroar yI RO (substi tuted)al kyl,
cycA A tedh& c. A= (substltut ed) phenyl or

(Su Q@E st er oaryl give iV acylated or

JV- sul fonyl ated derivatives of fornula I-
respectively. Alternatively, iV-acylated corrpounds of

[ tyi
TR P o 7. L BTRE R B D, (EERE | o iy
coupling reagent such as diisopropyl carbodiim de
(DO, (3- (;IJ nmet hyl am nopr opyl ) - emyl -car bodi i m de !
(EDCl), A A" R9
O(benzgpl azol -l-yl)-i ViV, I;{YI V' -tetranet hyl uror%um

tetrafl yorqhorate (TBTU)

O ( - a7 %?otrlazol-l-ylchr2 ,|\f iV -tetransth R3
oni u quorophUsprhate 6 and _t_e’rtlary@

base Jg. ;O PEA) in a sol yent sych as 2
N, Nd ‘ formam de or dj |or|rret hane at anbi

T enper at ur e. s~of general fgn

= 9 A \
I-b V\,he*rel n Rl, R2, R3, X, YHand Z are as previ ousﬂy
S a (substltut ed? al kyl group and Ais a

[
I- : uh gg)o egﬂé%n Izb: (substituted) phenyl or l-a: A = (substituted) phenyl or
( éﬁé\ ti yﬂé h yl d é (substituted) heteroaryl (substituted) heteroaryl

R?® = acyl or sulfonyl group

invention can be prepared starting from appropriately functionalised 1,4-
dihydropyridine derivatives of general structure II, wherein R, R’ R%, X, Y and Z are
as previously defined and A is a phenyl or a heteroaryl ring.

For example, acylation or sulfonylation of compounds of general formula II-b yields
compounds of general formula I-a, wherein R, R% R® XY and Z are as previously
defined, R® is H, R’ is an acyl or sulfonyl group and A is a (substituted) phenyl or a
(substituted) heteroaryl ring.



(substituted) heteroaryl ring, can be prepared by
reductive al kylation of the am no group with

wappsopBsat el y substituted al dehydes of gener abCT/BPI006/661972
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E-C(OH (E = al kyl, cycl oal kyl,_cycl oal kyl al kyl,

(di)al kyl am noal kyl , heter oéy]cq oal kyl al kyl ,

(hetero)aryl, (hetero)arylalkyl) and a suitable

e daictypirabgexperiswot) esmpanidsinilely savebmacteg din de soivent, such as

sodiumtri aceto roh r|de [ .se, ppro iately
éiéf’g‘lqrf)‘?lﬁ’l}’éﬁe ket m 11)3%{ %e’l n Yor oc P‘g{ ethanol,
At R5BRIANE! ¥ 4-GAEREURIRNET 1 95113 HHHM 8nd br Byfidfe with an
be converted to the correspondi rig (hetero)arylinine

lapproptiptely smbsmtutedracy\l hahda,pqmcb puliydride pr sulliowi balidedin the presence

AL BHE el an SR A MM fistprohy bliaive TR Spyidine, 1o

reduction with a reduc:| ng agent such as sodi um

bor ohydri de to gi ve conpounds of general fornula I-b.

In this case,NH?\ppropri ately substituted ketones can be
used as wel AT Pl -d Il-e I-b: A = (substituted) phenylA”
or (substigttited) heteroa ERO = (substituted)al kyl ,-Y
cycl oakkyll Aldsernatively, gonpounds of general formil ag,

conpEeUrdsS\gT~general formula Il-e by using agh
Mtsunobu Heactions with appropriately substituted H

S conqary al cohol s of for nmul a Rﬁ? q-lg
Ij-b tad] ph -b: A = (Substituted) phenyl
o KR BTR 7. ) oy (utsuaed oren
(di )aI kyI am noal kyI het er ocycl

yI al kyl or R =(substituted)alkyl,
(hetero)aryl al ky tri phenyl hosp i ne (@ptional | ycycloakyl
resi n bound) %\‘@OE adi al kylR2qz¢ &yl(fl&decirign
appropriate soHvents such as - di oxaneagent
t et rahydrofuran or dichl or§ ane at el evated or
anbi ent tenperature. Alte fveky, the sul fonam de
can be al kyl ated using al

| hdl i des of fornula RO-Hal
(Hal = d, Br, |I) and &'surtalll e*base such as K C38 in
asol vent such as iV, |V

| met h
tetrahydroi uran or "4° éed)ﬂég%ge of the N-S

SgW f onagEedbrd ]Wbﬁlfblﬁfld@é’d B WafPN€ofS UndR I-a, respectively.
opylamne in a suitable solvent such as

d&lmm:wekyeﬂ%acuéawdl eaong)oueés of ngroerati foufulh oF annaa be lpbtained by

r na the N S nam de tllt%ond can cl eaved
oy e BsebolaBErati garipxyfif ST IR, BF drsreRth Rba G ey foagent
udPhy Sﬁ%p%ﬁfh c&!bodlhlﬁﬂiec('m(l'?t %&ﬁﬁeth@[a%—iﬁ&iﬁﬁﬁﬁ) by 1-carbodiimide

these types of reactions can found in literature.

KBPCé) anpPe(berastriazpbi rydnddy YnM-tatamedylyrenig tetrafluoroborate
(TBTU) or O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluoro-

phosphate (HATU) and a tertiary amine base (e.g. DiPEA) in a solvent such as N,N-

dimethylformamide or dichloromethane at ambient or elevated temperature.

Compounds of general formula I-b, wherein R, R%, R® X, Y and Z are as previously
defined, R’ is a (substituted) alkyl group and A is a (substituted) phenyl or a
(substituted) heteroaryl ring, can be prepared by reductive alkylation of the amino
group with appropriately substituted aldehydes of general formula E-C(O)H (E = alkyl,
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5831-5834, Bioorg. Med. Chem Lett. 10 (2000) 835-838.
Conmpounds of general formula |I-c, wherein RlL, R2, R3,

waRNoeXB¥6and Z are as previously defined, R8 iBCT/EP2006/061972

(1-40 al kyl and Ais a (substjjuted) (hetero)aryl
group, can be prepared fromcaonpounds I-a, [-b or
I1-f. Alkylation of conpounds I-a with R8-Hal (Hal =

Gyclodlkyl, | dycloalkRRIIGH Kgi)dkydammoelkyht haetscybbsatiylakyl, f(betero)aryl,
Kyl at | f - i el h [

e bR TR b, RS o

'ggﬁjihfﬁi t?iﬁ@étb&&bo?dﬁi%ﬁ@é. i19KevAfe, %B?%ﬁﬂﬂl@ﬁl Qbstit@lcAefonbs Ban be used

oy the sanme ‘nmet hods described Tor the reductive
an s proceture fAlteomiyalydsompounds nfigeneral fornuilas B-by¢an bgonverted to

iV, 1 V-di supst it ute niJi derivatives aof formil .
1, o et iérpfariipupt s uboh B3 3y angoiisdly ppbstiuted
QfdetpmarotlgehdiinfotdulaE-C(OH @ReB6vd) bylh@hsd oWt td Flsse skilled
descri bed for the synthesis of conpounds of fornmula

in ghe arh dolbewedchy eaduetionswith errpdusingiagent such psspdiamyborohydride to
L i t he r.at.lon. .

B aEoCEACHA 1O Lo B 888 ety okl keones

feari Bethgedlasavellne nitro group i n conpounds of general

formula Il-a can be reduced to the correspondi ng am no

group to give conggunds of general fygymula I1l-Db.

Typi cally, compounds Il1-a are treated’with zinc and
acetic acid in i tabl e sol vent as THF or

di oxane at tenpe K§s between O o, ef | ux
tenperature. Al pbegrative net hods iguegd-ude treat nent H
with iron, Snd ofnhydrogen in the presence of a .
transition metal? catal yst such pal fadfUm or plati num? R®
on charcoal, usi'hg nmethods and readents well known %o’

t hose skil lred i 1 i e

rhe 8210 Al terpnativel y, conpourd R3
gelpt()eral f ormu Il1-b cad pbe obtdinegd by clgavage o
known JV-protégting greups suach as an Al lyl oxycapboryl
(Al oc), FLEQren-92-yl rReséhoxy (Fnoc) or z
tert - but oxycalft bdnyl (B&&) group|li nl conpounds of
gener al RIorr B -g to giRe orr espondi Iy N
derivatives I1-b. Related protective group

mani pul ati ons lean be found in Préeective grbups (substituted) phenyl or

Organic Synthesis, T.W Geene and P.G M Wits, Syied heteroaryl
Wley & sons, Inc., New York, 1999 . ecting gro&gb?y%::,‘k“;ﬁd)a"‘y"

[1-g: A = (substituted) phenyl or Il-b: A =
(substituted) phenyl or (substituted) heteroaryl
(substituted) heteroaryl

Alternatively, compounds of general formula II-b can be converted to 2,4-
dinitrobenzenesulfonamide  derivatives II-d by sulfonylation with 2,4-
dinitrobenzenesulfonyl chloride. The sulfonamide can be alkylated to give compounds
of general formula II-e by using art known Mitsunobu reactions with appropriately
substituted primary or secondary alcohols of formula R°-OH (R’ = alkyl, cycloalkyl,
cycloalkylalkyl, (di)alkylaminoalkyl, heterocycloalkylalkyl or (hetero)arylalkyl),
triphenylphosphine (optionally resin bound) and a dialkyl azodicarboxylate in
appropriate solvents such as 1,4-dioxane, tetrahydrofuran or dichloromethane at
elevated or ambient temperature. Alternatively, the sulfonamide can be alkylated using

alkyl halides of formula R’-Hal (Hal = Cl, Br, I) and a suitable base such as KxCOs in a



Carboxylic acid derivatives of general formula Il-i,
accessi bl e by saponification of correspondi ng al kyl

w@sioens73bd - h, can be condensed with am nes of PENEPADG6/061972
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structure RIORL1INH using a coypling reagent as

descri bed before for the préh@fétion of derivatives

|-a to give conpounds of forrmula I-d, wherein Rl, R2,
Ralveftldich R N, N>im¥thglfdrndamaide, @tralydecfucmsoryl, defioxasel Gleavage of

ubst.i.t yt eq) hen | or substituted) . . .
o B § ahomainitg bR byith 7 aires g SHEk o Rt @ suitabl
‘381%&' A ab %ﬁéhﬂ&ofn@{haﬁé‘ theRPRAT @pdin @ oidﬁ‘)h'niiﬁtl' Neﬁlternatwely,
-a. Alternatively, conpounds of general formula II-i

<tlamNa% suowasnide dbond qahdoecdna\@pmcg n@mptoaceml apid dtaé a tertiary

|1 -] art knqwn, net hods Treat r box

&81‘%% ?%?e b“eﬁ‘e? Ye"FoﬁuﬁEﬁ’é licht O“WP 6?1“3? R %)F i tg“éseol;ypes of
Q4Rkivhs 641 86 ifthehda i lifeMruden For %idzhhﬁl@' @ees dlewahddréd ERitass (1997)
di chl or onet hane or tol uene 8|ves

83 H-88pbitipergl Med: Chera: Iiedt bd (30000 8%9 8phenyl or Il-i: A

= (substituted) phenyl or |-d: A = (substituted)

phenyl or (substituted) heteroaryl (substituted)

het eroaryl (substituted) heteroaryl II-j: A =
Conlpoundstof Penpak fgtmuda s ubvhetetruREd RZh & e RarX,y bhd 7 are as

priigihoterined: R4 LULTRbnRha oinf rbsppied) Bererofary droup, can be

%?éb*&?e’d SeDmidbeh& Rar I/b drsa! l?SMWtﬁﬂ) f'”&}n%!o%ﬁ&é’ l-a w1th R®-Hal
substi t ut ed) heteroary
\Hat =ACk BrsUpot iR’ t(t)Hdby mlhfengthe cmetchsls bdsscribedefdy the alkylat1ons of

SERSATAE8, 590 i B EIGUIRL, SO0 By 1

'A[Hdﬁthﬁlaﬂy eARYIESo1PHT Soriptiuing® be férfifuld BbYb gﬁﬁb REME %&Qhods descrlbed
yi el ds conpounds of tgeneral fornmula I- npounds of

g°@rn‘ré¢ mdm@yqntjkglauolgo ¢omepaaings of formala IRD, almeldRﬂgN djeglystituted
|y defined and Ais a

%H stl g’%i&gﬁ Tﬁo%/ a (substituted) heteroaryl

ring, can be obt ai ned by acyl ati on of conpounds of

general formgala II-b with apprRgpriate acyl halides fo

gi ve conpognds I1-k, followed-ty,standard substityt

of the chlpride or brom de wyth am nes of general

formul a R12R13NH Addi ti ona Iy conpounds of genral

II-f: R8 = (1-4C)alkyl l-c

Compounds of general formula II-f, prepared by the same methods described for the
synthesis of compounds of formula I-b, can be acylated, sulfonylated or reductively
alkylated as described for the preparation of I-a and I-b, respectively, to give

compounds of general formula I-c.



known M chael addition reactions with appropriatel y
substituted am nes of general forrmula R12R13NH. |1 -

wa2006(1sBb%st i t ut ed) phenyl or I[-f: A = (substltmmj}2006/061972
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phenyl or (substituted) heter]ngaryl (substi tuted)

heteroaryl Hal = Br, C or n = 1-4 Conpounds

of general fornula I-f, wherein R1, R2, R3, R14, R15,

AhY st grampeimsompemildsuef yeederh] rfedndadllA icsn abe reduced to the

substi t.ut ed). phen or.a (substitute tero .
BHESPORUHE VR (EaTR: 5 e Ry POHPrIo F Githerd] foiavigy T1-b. Typically,
Q@Hlﬁ{)@ﬂdsfl%% Bedtdd R Mhcindhcbidd b8 $n 2kud®EEAent such as THF
formula Il-m under the agency of a tertiary base such
as dnoxanalaﬁten@gpﬂupg/betwnyoeffﬁ gne reflux tnapengtiizeniAdernativeymethods

PR Do i G SEEP P ittt a™ PR preyspR oK pfition meta
getraﬁyrsﬂlsu&ppawm -of, plifRiEion ERbrcoBR, usihiy nidifods %ad Rikkbnts well

are as previously defined and Ais a ubstltut ed)
ﬂmewy Ito thoseskiBerbint the attetitemati el soporndspf genergbformula II-b can

re I f u

BRI PRl P YRR B AR AT Mpfongoony

QAII@@)U Ehﬁireﬂ‘ Qﬂylmieﬂldiilﬁarbﬁiy,l (FmoW‘ldnCiértl-hitomyrbbﬁylE(Bocﬁgroup in
: |caII1y such _a reaction is carried out in

aamapw@%@%ﬁﬁ forpladl-enorgiyeibe wyrrﬁmom&énvaﬁves 11-6. Related

X u the c

Brocthg B e LK (P BB IOk " PRSEEARC Rl %in Organic

Sesihasiy, JaWb Givedne and PLG| Mt\yhtsafnhnéw dey &ndongihc. oNew York, 1999 .

el evat ed terrper ature. Alternatively, conversion of

conpounds ofp, 5,:&, formula Il-o0 into aryl ethers of

general fornula I'-g may be acconpli shed under

M tsunobu-tx;}\ﬁb al kyl ation conditadfls. In such a

transforngwi on, al kylation of the hydroxyl group in

corrpo§41dsx of formula Il-0 '|§ efxfeg ed with al cohol s of
gener Rl a R16- OH under yhe éency of (resin
bound)O phenyl phospht ne n et hyl

azodi gpr boxy) ate or its deri in a suitable
apr ot rvent such as te drof uran or

di ghtc pthane. |1 - i tuted) phenyl or
I1-0 A:H(substltuted) phenyl Hor 1-g: A =

(substi tut ed) (substituted) heteroaryl

he
( sy (Eﬁ #{m,) pE‘:@:{,g; oar y'| b ﬁﬁﬁ&iﬁ%‘yﬂlﬁ% H’het er oaryl

Derlvatlves of general for be obt ai ned by
cl eavage of the hydroxylprotectlng group in conpounds

SB35 3l AT iR P L BES S B hincarion of
tcBirespording Rikyd nssterd TiHh) c bé @bhddASd/ With amines of general structure
RR'"'NH using a coupling reagent as described before for the preparation of
derivatives [-a to give compounds of formula I-d, wherein RLURLRLRORL X Y
and Z are as previously defined and A is a (substituted) phenyl or a (substituted)
heteroaryl ring. A similar coupling method has been described before for the
preparation of derivatives I-a. Alternatively, compounds of general formula II-i can be
converted to the corresponding acid chlorides II-j by art known methods. Treatment of
carboxylic acids of general formula II-i with thionyl chloride or oxalyl chloride and

DMF in a suitable solvent such as dichloromethane or toluene gives the corresponding



di methylsilyl (TBS) protective groups. C eavage of the

THP and TBS groups is generally acconplished by
woematimBet Wi th aci ds, such as hydrochl ori ¢ acPdri/EP2006/061972

trifluoronmethanesul fonic acid or trifluoroacetic acid

in a suitable solvent, such” fetrahydroi uran or

nmet hanol . Alternatively, the TBS group can be renobved

by treatment with tetra-"-butylamoniumfluoride in

tetrahydroi ur@n. Rel ated protecti@Qe group j\ R11

mani pul ati o aky be found in Pr tive groups inm” "N

Organic Sypthesis, T.W Geene and P.GM Wits, JohnRio

Wley &sofis, Inc., New York, 3999, CopBlinds of

present | At1on with genera Fhul arb-h can
prepar egq condensation of e atives—H-q ot
am nes df gengral fornula R 8N under the & z of

oléu,lblisqb%f A="(subst i t ut ed) phefjfyl or I-h: A=

('SuDdS Lot % enphfienyl  BirAY ki WEY) het e oa(pupstituted) phenyl or

(subs(flib?t'g{: g%er %t er oaryl ((%E%%tg F%’;{fggd) het er o@z’;s)'f“‘eﬁ heteroaryl

1-4 n =1-4 n = 1-4 preparation of deriwatives of

general fornmula I-d. The requisi\te derjxalives of

formula I-q are accessible in aXwo-steép synt/%\yim

protocol from compounds of general fdfnula I ~ Qo | - €.

al kyl ation of the phenolic noiety % thdN appropriate

hal ogenat ed al kyl ester to obtain gde atives of

formula Il-p, followed by acid or pbase-nediated

cl eavage of the ester function, own to those

skilled in the art. Derivativegioft~gaeral forrmula I-i

are accessible fromnitriles of generthl formula Il-r

by the art known Pinner am th: e (stittddpstienglor Thi g

synthetic procedure conprises t HE®CEPREIYE conversion

of the nitrile function on the (hetero)aryl ring of

derivatives Il-r Il-r: A = @supstituted) phenyl or

I'1-s: A ={'substit ut ed) phe yrpalmla.-i © A= HW/{/\]\ _R12

(substitwt ed) phenyl or (XsUbSIituted);@eteroar)@l X n-N

(substi flut gd) heteroagyl I(supstituthed) heteromryl “Al k R13

= (1- [ im @ [1-s byrisreat reQi-\WRM an
ydrochl oric acid, ng a

sui t 2l & _akcohol as a/sgllyemt, optionally BPn

5 : het hyl
eRkher anbi ent 8t efepate ; ?‘.v i on
Wi th the appropriate acyclic or cyclic am ne yields
t 'HeA atsiveliuigd) petar ¢rv at [Hyds (sphsfitutedpiéndorod  apa: 8k Rabstituted) phenyl or
for SO PR knoSEr a0 I RTSY ski | | ed hsttdsithelapay!
For exanple, see: J. Meth Chem 42 (19995] 15415-5425,
Bi oorg. Med. Chem Lett. 13 (2003) 6975700, J. Og.

Chem 62 (19577\\21449-8454. H
NS _R12

"
R13

II-1: A = (substituted) phenyl or
(substituted) heteroaryl



Compounds of general formula Ill-a wherein X is O can

be used to prepare conpounds I-j, wherein Rl, R2, RS,
wodgoe/Y1Bgl Z are as previously defined and X i BCIOEP1Y6/061972

Qal kyl ation, O acylation or sul f onyl ati on usi ng

standard conditions, well kn “to those skilled in

the art. The substltutl on pattern of the (hetero)aryl

racxigchlasndaé Ii[-; S\Lﬂoqulmmt oesstign séfhi anaihes loff genérgbitmadture R'°R''NH,

eri oun a are reacted i.n.a solve

SHBRPAL B e GReBHE L F DIV oS e A R gRsunds of general
%r@iﬁﬂi‘l/-h. sul f oxi de, ethanol, tetrahydroiuran,
1, 4- di oxane, toluene I-nethyl pyrrolidin-2-one or

% er o?sa tic aF}Eﬁ]Igp[Lél |]5c3#r¥131§g? girzlhu ;RIdZVRl; )3(/|Y and Z are as

5 @Mmus]}edaﬁheﬂ andl ia a‘(/subsntusaall) phenyl och [substl:tated)‘ he‘teroanyll fing, can

%lqbiﬂq%ﬁdlh@bgqygﬁgﬁg‘?fré{ng%ug SS@E&%I 5 trl%lgﬂiég  appropriate acyl

A AQNAL ?ve %Slﬁa&IHdﬁ q1- Roﬁﬁfo%/eﬁrbysﬁgﬁdﬁﬁ Bysbtit#®n of the chloride or
opt | onal presence of a catal ytic amount of

poerailei withi ammdse ocﬁ rgenetal afotrnyla aRITBANHR Addntmeallst, ocagnpasinds of

SR loie Ly AL PR e phatsr B T prbonst ant B R

10 gr@iwanawabﬁmw Wy yly1a0bn IFNEHouA®S @mg@mfaufohfmlm-s Rwith a,p-

15

20

IS CH can be obfained by using art known M tsunobu
vasetaratedacyl etlomdasdp @liive esimpayinds)phgeneral formula II-1, followed by art
0 e [0 I d :
g&lbﬂi Yégg% dzlic’(gfl;% e(a?g(ﬁﬂes ?ghg%pgﬂ%zltaﬁﬁgﬁl&g&utg@ %nﬁ‘nes of general
éfdmdilzﬁ;RHRéMat e) in appropriate solvents such as
1, 4- di oxane, tetrahydroiuran or dichloronethane at
el evated or anbient tenperature. Additionally,
O acyl ated compounds of general formyl IA wherein Y
is C(O can h@/fob}kﬁg,ned by reacti oM
(hetero)aronwl c carboxyl ic acid otyformmhﬁ VI in the
presence of Xa coupl i ng,\,ﬁé%tgent ,Sugh as diisopropyl
car bodi iRAidex¢BF C), (3r14

di met hyl a propyl) -et hyl - car ho m de (EDCI),

O (benzofri &zol - 1-y\)-N, N, N, tetramet hyl uroni um
tetrafl g dte (TBTU) or

O (7-azabe riazol-1-yl)

iV iR TV Nt et ramet hyl ur oan um he)ﬂafl uor ophosphat e

(HATU)II maRd sﬁ?shﬁeél ar)é,%am ne 3%$qsug§tu I(I)ErA) in a

sol vent stisted] Néiehodiyidi met h O(SMt oaryl
di chl or mmanerlat anbi ent or ret'®vat ed

t enper at\it'e Li kewi se, conpounds of general formula |-k

can be prepared from conpounds I11-b by iV-al kyl ation,
JV-acyl ation or JV-sul fonyl ation u3| ,ng thlg same

smipedsdsi e gcnemldfOtmulatIh% Wherein:R'XRE, B R}*; RX, X1 and Z are as
Iplrelv1(?uslyxdeﬁned and k isa (subNHuted) phenyl or a (substituted) heteroaryl ring, can
be prepared by alkylation of amines of general formula R'R'NH with halides of
general formula II-m, under the agency of a tertiary base such as N,N-diisopropyl
ethylamine or triethylamine in an appropriate solvent such as N, N-dimethylformamide,

tetrahydrofuran or dichloromethane.

Derivatives of general formula I-g, wherein R!, R, R®, RS, X,Y and Z are as

previously defined and A is a (substituted) phenyl or a (substituted) heteroaryl ring, can



I1: A= (substituted) phenyl or (substituted)
heteroaryl synthesis of conmpounds |-j using the

wo emgamsss of fornula | V-X. Additionally, conpoRCTEPING/061972
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15

20

general formula I-k in which Y is CH2 can be prepared
by reductive am nation of (hé%%ro)aronatic al dehydes
of formula I X with conpounds I1l1-b and a suitable

rbeq!mep'arﬁgl lggzﬂhyla's'm bf the }gfdtﬁxyhgmgapmm bampduyrals iodl gemnral formula II-o

‘1@ g ggl{q%l‘ gﬁ%ﬁl%’gmat ;hggil My R 2"89%1 or 1.

Q%{c%ﬁyoeﬁdm% b&RELA R Bl HRAGE 14N apfotiB solvent such as N,N-
(hétero)aromati c al dehydes | X by nethods known to

tdhostbylfmalrmde i Mﬂmam o1 tefrhydsofitanbip the geaseiasrofid baseasuch as

P ﬁ%g%%ﬁggmaﬁslqp car %elg, rf%%ursﬁo%féorﬂa%gr Ohéﬁrii Ién%gqet &} ambient or
gwealtempérm@ Altnathielye bonvaisioR8f ccﬁiﬁ%oﬁas 8N denérarfBrmula Il-o

as previously defined and X is NH can be i V-a kyl at ed

gtotangl efhers afegomerad fersnuwe $wr mew der @COWBSIEﬂépﬁPEMWObU type
ikiyﬁja? oh"%‘h?fﬁ%a;]' In chH F@gﬁﬁgg&gﬁ ﬂ@;ﬁgﬁl&{l o@%ﬂee 'h%roxyl group in

Compoutiddsof Fornyfa 8- ahs Effscrad with hlc@h@ls af géneaﬂcfeﬁﬁmlb IRES-OH under
from deri vatlves of ggneral forrula Ill-a and 111

(kg ﬁéenp“@ phenyl phesphie pndodiethyk azodlcarbot))(ylate or its

S A L e T G

(substituted) phenyl or Il-u: A = (substituted) phenyl

or (substituted) heteroaryl (substituted) heteroaryl

Simlar to ti8" A%yl ations of conpounds of gengjeal

formula I-k-060 give 1-1, cop®unds of general forgula

-t vvherg)n Rl, R2, R3 ang@g are as previously\

Ais a (subst |Xt uted) phenylsor a
ap-FBe |;§(5,arl6)4?ate<d t

a | 1-u, wherein RZ

def i ned aNc

x|, Hatrdr.€lanl R1
g '-usly defi ned, IaHso be
pr&ared Ktarting ffomcyd ofiexane-1, 3- & OMe
eneral formula XVlI, enam n?sa of eneral fo[)rrur'a r?(VII
0! e tut
vvel | - %'I‘E)Pg rgmgfhﬁieﬁ o?r%%;ln L@?%? y4 i(i/rl?l ggbs tﬁteg? tzq‘ﬂry'
cycl o- condensati on

Derivatives of general formula II-o can be obtained by cleavage of the hydroxyl-
protecting group in compounds of general formula II-n. Suitable protective groups,
well-known to those skilled in the art, are the tetrahydropyranyl (THP) or tert-butyl
dimethylsilyl (TBS) protective groups. Cleavage of the THP and TBS groups is
generally accomplished by treatment with acids, such as hydrochloric acid,
trifluoromethanesulfonic acid or trifluoroacetic acid in a suitable solvent, such as
tetrahydrofuran or methanol. Alternatively, the TBS group can 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,



reacti on. Rel ated Hantzsch-type cycl o-condensati on
reactions can be found in: Bioorg. Med. Chem Lett. 12

W@ 2002)738181- 1484, J. Chem Soc, Perkin Trans.PdI/EPB02061972

10

1141- 1156, Synlett (2002) 8952932 Drug Dev. Res. 51

(2000) 225-232, Drug Dev. 5 1 (2000) 233-243, J.

Med. Chem 42 (1999) 1422-1427, ibid. 5266-5271, i bid.
Coim(oilﬁ%))f el Bres@f SiyenfionOwdB fefigral formula I-h can be prepared by

NSl A b9 shoo ot ol s e
Sof lan n i Apase? ribed®8% for th
%2%@73 Sicik éf%%%fﬁ%%@l? o KT Pl for the
typically conducted atoel evated tenperagure in
sui tabl e sol vents SEJC saigcet i c ac(ldr,,]){\l S0) pr opanol { A)k .R18
et hanol , nethanol o 5 xt ures t her eof 17
(substltuted) pheny ™~ or XVI XV IIIL\a X—O A’
(substi t ut ed) het grvoaryl |11 -b: XX=YNH Conpounds of- Y

genﬁ rruIRg L akd 111-a-bgarel alggo prepareag by rs
the pﬁ)L Wous| y I oned Hant zsch pe L7
aycl 09condensabi '

of rgengeal: for ) :
of general fo lallll-c-d in Ich|R2 is Br ‘=

be obt ai nedkt orlﬂ rom naRi'on ofN"phenol s OR1 N
ani |l i nes, IIV\/m ch are wel II known to |'{tr:ose skil l eo}l\ [ nbttthted -
r n r

art. Thus,“ebTEHAG P for Mara M Eeney ot A= i
conpounds ofa=fiar T c-d MPOAN T STHERT wi thk 14

bkt dARni oF dRritativiea bl %eﬁéiél\‘f%ﬂhulﬁ YCd) T r@?ﬁﬁltecdéi‘ﬁ’hﬁves of formula
et hanol or di chl oromet hane or m xtures thereof

&yt are na¢dsgablenn taﬁwomtﬂsmd@tlcfpr@g@nl dronacempeunds of general formula

AobELE Aksieior e ShPREE S Py pPlrapriats baloggnated gt eser
36 bbaindckivhisves OTYGHRILDII-p, FsllovRddidcad orStR8e-mbdiddidleavage of the
Soc. Perkin Trans.2 6 ( OOO) 1113-1118, J. Og. Chem

gdtey fupotyon, welldmowndg thogsskifled ju theerty | - e: X = O I |1 -
X=0OXXI-b: X=NHIIl-f: X=NHIIl-d: X = NH
Compounds of general formula Ill-e-f are prepared by

t he af orenenti oned Hantzsch reaction using
enivativisvf gescralf fogeule d dlard axcessitde ¥in-mtriles d@eperahfdsmola II-r by
nera formula IV to XV are, el,]%her comner ci al |

aF‘a VD FdRnehedinidipe; Synthests ahhis Svg e‘il?‘eé’&?‘fef}“% comprises the
SYBERRSEAEsIY MRS Ritild funBorl Bn HRE (R dro)ary] ‘i"lng of derivatives II-r
substituted cycl ohexane-I, 3-diones of general fornula

XVI are commercially
NH

J\ N Substituent

N
=
Z
A/ A
1

1
Substituent

[l-r: A = (substituted) phenyl or IIl-s: A = (substituted) phenyl or H: A= (substi_tuted) phenyl or
(substituted) heteroaryl (substituted) heteroaryl (substituted) heteroaryl
Alk = (1-4C)alkyl

into imidates II-s by treatment with an appropriate acid such as hydrochloric acid,

using a suitable alcohol as a solvent, optionally in the presence of cosolvents such as



avai l abl e or can be prepared by literature procedures.
Rel evant exanples are found in: J. Med. Chem 43

W@ 260)73d678- 4693, Tetrahedron 56 (2000) 4753-BEFBBP20J6/061972
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25

30

Med. Chem 35 (1992) 3429- 346?0 ibid. 24 (1981)

1026-1034, Org. Synt. Coll. Wt - Vv (1973) 400, Chem

Ber. 88 (1955) 316-327, Justus Liebig Ann. Chem 570
(1}B8oxarkSe8 ﬂlietlby‘lllether,aat)@thbilenboﬂ' blevaiedrpmnpﬁiawfe fRuaotidra with the

XV | - | d_XV]
EHPropals PERSAGY B e e s Ao e GBS GS IR elaied.amidine
%I‘i‘&tl@ﬁé’ areREQ1 kw1000 skfifed-id e arBaRA %kﬁﬁﬁbéd% PiMed. Chem.

general formula XVIIl-a, wherein R2, R3, are
42 (h9¥V)i 4181542 5 dBionke Madd Ciem. Gett. a1r3e(2|0@&)d697y7QOr ép@rg €hem. 62

];L%g@[qé?éésihydes of general fornula XX-a using the

as descri bed for the conversion of

FOTRNBI S Beapal CATRA T2 Bhaein 5116 S50 cber B OBBBATE compounds
45 BBeklie RSARE REUDOLS 18 ZIRR0H BRSich, Adiich BRACK 34 ) by O-

ounsof formula Ill1-b to |-k .
\alklylamonva-acydaﬁonx)r)@-salfonylaﬂ@ Mahg |staadar]zt con@iti¥s,bwelK known to

- b: =g\ JXX-C: X = = X.or . X4 .
oS5 el s e a5t TP\OBRiRIPr paery ol the Gergroling B if R is as
ph&ANslydeffi¢dstn a B@ﬁ@l @ﬁ{)]éﬂme?ﬂt X:d?n otinds M-2%¢e rédcted i jna solvent,

subst. ‘phenyl or subst et eroaryl Benzal dehf/des of
gmieraél dichleromgthuse, a J\éNdhm%hwlfam@n@dmrecthy ysulfoxide, ethanol,

BB a8l POSBL S BERRRGhS2 b E BoHe with o

hppdpiidely, substltﬁlkdr(het&lf)aroﬁhﬁﬁalkgibﬁﬂm of4ofd@93Y, acyl chloride of
419-420Q0, Synth. Comu (1990) 2659-2666, Chem
dprapuia Véu‘l’ﬂ sulfpmy} zblsesie Pf 1f91;'|!12'§a Yﬂdlrna‘ihe PreseRgaPf gebase such as

T LT Wi
'Eenbloadtte dorosodivet thyd#ife,( dsidshally 280the 286sence) of @ gatalgtie ramount of
PRBbIN 10348 97 ErS AR PO 8558 ey e f-acylated or O-

gﬁl&@@rgaaégeé Q6:i04kiGes BF FEriiE 1§, s fRRtidcty.br oni de” and X i's

Alternatively, O-alkylated compounds of general formula I-j in which Y is CH; can be

obtained by using art known Mitsunobu reactions with alcohols of formula VIII,
triphenylphosphine (optionally resin bound) and a dialkyl azodicarboxylate (e.g.
diethyl azodicarboxylate) in appropriate solvents such as 1,4-dioxane, tetrahydrofuran

or dichloromethane at elevated or ambient temperature.

Additionally, O-acylated compounds of general formula I-j, wherein Y is C(O) can be
obtained by reaction of a (hetero)aromatic carboxylic acid of formula VI in the
presence of a coupling reagent such as diisopropyl carbodiimide (DIC), (3-
dimethylaminopropyl)-ethyl-carbodiimide (EDCI), O-(benzotriazol-1-yl)-N,N,N’,N’-
tetramethyluronium tetrafluoroborate (TBTU) or O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU) and a tertiary amine base
(e.g. DIPEA) in a solvent such as N,N-dimethylformamide or dichloromethane at

ambient or elevated temperature.



obt ai ned by brom nation of conpounds of general
formula XXI using the sane procedures described for
wo bmeaomeer si on of conpounds of general formul BCT/EP20D6/061972
to I11-d. XXIl XXl XX-c Conp{%gds of general fornmula
XXl are easily prepared from‘ofpounds of general
formula XXII using the sanme reducti on nethods that
Uk esviske sompowdis fod igetdral formylad &t ¢anrbeqirepanetpfromdengiounds I11-b by

ral, formula ll-b fromll-a. Conpounds of ner al
P rviationel-psetion gibrsullomylssion usmee samp sphets desribed for the
literature or can be readily be prepared by those
skilled in the apt. gjyml argéy, deyi vatiyes of;,general ?4
f or mul a#Xl X- a- b)apfe Accessibl @rcgfsogwocorrpoumd Xxa- b x°
uporey e]ciRsortiaiy t h @oroufdsOX t ¢, XV,HCas previbusl g2 R3

descri|lbed for the pr epar at i an of derlvatlves

XVI 19 - aZb. The' corrpoyrids of "t he ¥ esent"i nveition o
possess~agtZ | east two chiral carbon atons and may z
thereflorg be obtained as pygr-e epanti oners, or as ||
R xt enantioners, or as a m xture of R1 N

di astereoners. Methods for obtaining the pure _
enarﬂ'rb s are well known in the art, e.g. SR
crys [iZ7ation of salts which are obtained from '
opticallly active acids and the racem c m xture, or _Substituent
chr omat|ogr aphyfukssi ngueshi r lubstol ufHd. FoFUbStepa‘i“B@ltl on of A
di ast er eomerA stgaisght orplaseqorarever sad g}haﬁse X/Y

col umns| mayybe usegg,t ugrtg, XES® Xld” a X¥PHL-a gy
Addi tignally, enantionerically lere hexahydr oqui nol i
derivatfi ves ok genexal fonarula Xl 11 nmry be bt ai ned
in enan
enantionerically pure amggscedlV with trifl uoroag
anhydri de and a suitable base such as triethyl ari
pyridine in a suitable solvent such as H

di chl oronet hane, 1, 4- dioxane or tetrahydroi uran (sabstiled) phenyl or
0C or _anbi ent tenperature Rel at ed dehydr at i ons _{fbstituted) heteroaryl
symthesis tof epmounds (-] aisings thep aeaggnisdof rfoml‘ﬂlér E¥ & eAdditionally,

3P Chen S rhly LE SR Bh GO0 n oAby reductive

@hﬂnmatioﬁ?of( (heeRy))aditdbic 2Idhydésoo fonmdin X withnesmpounds I1I-b and a
for a XXI'lLl may then econverted- i f neesry- )

f%paaﬁl}wgof ageHer et opty sqdinmyy cyaRo gvﬁvaﬁg%s or sodium
Qﬂéée{d}ggoﬁﬁ Rifge. AMi des of general formula XXI'V can be
preparéed by cl eavage of the chiral benzyl group of

am des of general formula XXV (indicated for XXV-a).
This reaction can be

Alternatively, compounds of general formula III-b can be converted to the
corresponding benzimine upon reaction with (hetero)aromatic aldehydes IX by

methods known to those skilled in the art, followed by reduction with a reducing agent




effected by stirring with an acid such as
trifluoroacetic acid in dichloronethane. Conpounds of

w@eoven#lded or mul a XXV are obtai ned by a Hant zschel/Epm®06/061972
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15

cycl ocondensati on as describﬁg previously, starting
from XVl, enam ne XXVl and a ‘%bpropriately

substi tuted benzal dehyde. This reaction gives a

isuctt asrsedmin Borshydraleits giverco mpbundsiek al whioh it £312XXVa- d
whi ch nmay be separated by chronatographic t echni ques,

Qoatpoasds bagbneesll fmfﬁul@hlrlamee@ﬁ RIOR*URP NR* ahd iZc8rea®l previously
and/or HPLC, Enam n can be prepared b

nmet hods
el ad P%tssT&Horanslkq Malkyrareﬂ dyathe samet methggea% descphed for the
22
%’E@ AP G -SRBRToE: romasnde oL geren s g wherein R

25 2(1B4Cyalkyd etodp- | , 3- di oxi n-4-one. XXV-b XXV-d The
compounds of the i nventi on may form hydrates or

Conpdudss of C?ehérak el Al tafaBoOdccsdsibié fidin tde€ivativies of general
t hat charge conpounds form hydrat ed speci es_when

|f%%¢ e gnd\H D yging the spmg m%%raraieé@rﬂ@ée@rébe Wreparation of
[ ani c
SBPHES Yt Bl 5 SR M T AR £ OK 0
hydrat es or solvates of the conmpounds |isted. The
4- phenyl - 5- oxoz\LsuﬂstS, 6, 7, 8- hexahydr oqui nol i n&ubst
derivatives of 'the invention were founcL% gﬁoni sts of
t he FSH recelﬁn’er. Met hods to determ ne F‘cméptor
bi ndi ng, Bx_W ' ' ' R
determ ne bi pgi cal activity, of gonado pi NS are
wel I kno general , expressed recep
cont act ed-w he conpound to be tested_andzbi ndi ng
lonllor inhibition of a i unnal response
i s nmeaBur ed. pasure a functionalRespoMse; isol ated
DNA encodi ng the FSH receptor gene, pr efer ably the
hunar'itrAeFd fitgted) phegy! xpr essed in duif tit ‘%%Rhefey rl's.
Such a c(?: r?rd)gﬁ'ﬁt?m%y the Chinese Ha Té put hgreﬁa%ell
but other cells are al so sui tabI e Preferabl y the
cells are of manmal i an ori gin

Befd d rthe . V-alcyasiony 7of, cqugqqndswf rgsa%,ralt sorepa i de give I,
I
ﬁl?ﬁi%dé?{ftgféezﬁloﬁﬁﬁ BIft gf'he?& 1} R ara% & Yelds pw&ﬁly defined

rook et oni ng:
laad)@r Bta)ﬁsybsfmnerzh)l phetyll at aSjsubsﬁ@tb&)ltNﬁrodmbcnmmegalky]ated to give

P PRI RS Be R D mp A 6y S os ] UDRKLEERR -

encodi ng the desired protein. Techniques for site

di rected nut agenesis, ligation of addl ti onal
sequences, PCR, and constructi on sui table
0
ﬁi ' '
R1 o} H2N
XVI XVl XVill-a: X = O [

XVIIi-b: X = N-R22
Compounds of general formula I, wherein R', R*, R’, R*, X, Y and Z are as previously

defined, can also be prepared starting from cyclohexane-1,3-diones of general formula

XVI, enamines of general formula XVII and benzaldehydes of general formula XVIII-



expression systens are all, by now, well known in the
art. Portions, or all, of the DNA encoding the desired

w@e@baiTsegan be constructed synthetically usi NBCT/EP2006/061972
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standard solid phase techniqu:Z preferably to include
restriction sites for ease of |gat|on Sui t abl e

control elenents for transcription and translation of

taHe by ctheldeell-docinmpteste drea ceongneite Hantrscldtyge t gycldieondensation
DNA .codi ng sequences. As is well known, expression

{P48/s are now avail able which are conpatible with a

w de variety of hosts, including prokaryotic hosts

such as bacteria and eukaryotic hosts such as yeast,

plant cells, insect cells, mamalian cells, avian

cF@llat@d Haatzsehetypr kcercloeenrnrlenseu@r eenstipes canebe é@@pl or Bicerg. Med.

St TG 57 AR RidL ke o Chafi SPE) BRP rERRC] Liogy 4p1-1156,

rss'ﬁmrraeoz)ﬁsgrac: IlaltulgVIBé\M Réss o1 @103)0) oeb23pEDRAIEDEes. Res. 51 (2000)
pressed recep

contalnln % be used to
Bﬁ%r%ﬂbﬁt(ﬂ@%e@@ﬂ&%déﬁd 26592 P deidr £hElP8) 2643-
%55’5‘”? B A Y Sl O TS EF CoR RIS, Efd. Che.

Gar(19%) 22682260, zbrdelarmn)waja 6% ladian JcOhgmy Seitdh(1994) 526-531,

bi. ndi a e _perfornmed.. Another. assay

e ey & ?@7&% 45 Faheve é’a%moa?f? EGeros s %wa%m figducted at
kélév%ﬁ%ﬁb&‘aﬂlge o simbE 58106 sﬁ&cé‘so&&'hc%ﬂi ﬂs@?y 6oL, ethanol,
accunul atton. Thus, such a nethod invol ves expression
mﬁethdlueloememresﬂmmolfhe cell surface of a host cell and
exposing the cell to the test conpound. The anount of

CAWP is then neasured. The |evel of cAMP will be

I ncreased, by the stipwbsiteing effect of the test
conpéurstivanson bi nding to the receptor.In achi tion to

di rect neasyrenent g. CAWP |evels g exrhosed
cell, cellx lines be used which in a I'on tox
transfe Re th re€eptor encodi ng DNA al 82

t ransf ect W th aocond di)NA encodi ng a_pgeporter
the exp®eSglon of Wwhich ndst ? el of
Such repaorte denes—nrgh CAMP | ucpre»or
luctled i n suchra Way ®haﬁtNhey are co
AVP responsi ve el errents I n gener &,
expressi on ght be c roIIed by, a
%%ﬂ éﬁﬁh@,reactlnggyo changl%g | evel s of GANERK

Surtable reporter genes are e.g. LacZ, alkaline
phosphat ase, flrefly | uci ferase and green fl uorescence

Sespifas ohashinh FeRUTR I nd ffifhb ' BLIRS, e by R Biiviousy
ShidngibAB Hablsch-fgb abvcoﬁdelﬁélﬁblpb@fmﬂgﬁuﬂkmuteﬁ benzaldehydes of

(1995) Curr. i n._ Biotechnol.
general formula XIX or XX, respectively.

Compounds of general formula III-c-d in which R? is Br can also be obtained by ortho-
bromination of phenols or anilines, which are well known to those skilled in the art.
Thus, compounds of formula IIl-e-f afford compounds of formula III-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 can be
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6: 574. The present invention also relates to a
phar maceuti cal conposition conprising a 4-

w@b@asi 7368 oxo- 1, 4,5, 6, 7, 8- hexahydr oqui nol i ne deCT/ERP10D&/@61972

or pharnmaceutically acceptabuﬁisalts t her eof havi ng
the general fornmula | in admture with

phar maceutically acceptable auxiliaries and optionally
asdieto télaevapthis canvarpdont. For xemalexised: ak. i@enmmBdc. Perkin Trans.2 6

T e O
del eterious to the recipients thereof. Conpositions

include e.g. those suitable for oral, sublingual,
subcut aneous, intravenous, intranmuscul ar, nasal, H-y

| ocal, or rectal adm nistratgo gnd the like, akf R3
unit dosagehdorns for adm ni i@ ion. For oral

adm ni stratidn, gghe active igrédi ent may be presg

ag! dixseret e ts, such as tlab , capsul es, po , 7
gr anul at es, utions, Susj [ , and the lik

par ent er al mnistrati omy e Nghar maceut i cal r1 N
composi ti orof the invention be presented in
uni t - dose ﬁf@l@_'i -dose contleg: ¥ePs, e.g. injectidp:X=0
liquids in prédeterm ned amduUnts\" for exanpl e jn "dX=NH
Sommoynds af general farpelal Wse-f apripiepgred | byothg aferepyenidoned Hantzsch
f j j| | it k8f_ L equiring only
FEREE y ik il o ekl cBAAE R LAY 119 onl

i rouh@ WS o ra)l(le(i'{or\%utla;1 ﬁ)"ctl(q) Wraﬁgcg{tﬁé C@J)Am%?ﬁrcially available,
accébta 1 & aflilares, e.g. as descCri ed rArRe

soaindeitet ncfteatine 6r regdilingmthesizeby os@kkilledRBithagiton:

The Science and Practice of Pharnmacy (20th Edition.

bthi PéuBStuted VY did RRBNneS  WdidtieB Sof £8Pl REBURSREE @k dbmmercially
Part 5:Pharnmaceutical Manufacturing), the active agent )
rugilable erovapraespreppreby litemathee proecsiyresuRelewant sxarhplgs are found in:

[ , bl gt r S in
BLMsA 1 B Coof) 468 ROSEFTRECLR 56 (FREF 1122428, 1 Mpd, Chem.
|3"b'C(tll'9£d§ 3‘4&9—3&47,i Bel. QQQMSIQ{il)z@-QOMHDﬂgeSyﬁSCGHI Vpll'. & (1973) 400,
composi tion, e.%. as an |ni§ct|on preparation, in the
fChiem. Ber. 8849334 A-322 Mwsen didhig Aap Chgmard 70419309 15-31.
spray, e.g. a nasal spray. For making solid dosage
units, the use of conventional addptives such as

fillers, colorants, po Yeric bin é&? and the like is
contenpl ated. In genefal any pharja ceutically

accept abl e addi ti veni~ch doesH,NOtNinterfere with the
function of the active conpounds can be used. Suitable
carriers with which g active agepnt of the invention

gad &‘fnéﬁq{ﬂ %&’%’ﬁﬁﬁlﬁg )??ﬁl-saofsi nfRERRAL Livaikbld Bfd Y8fipound XVII-b
'act ose, starch, cellul ose derivatiVves
can be prepared by art-known methods, see for example: Drug Dev. Res. 51 (2000)

225-232.

Benzaldehydes of general formula XVIII-a, wherein R%, R’, R*and Y are as previously
defined and X = O, are readily prepared from benzaldehydes of general formula XX-a
using the same methods as described for the conversion of compounds of formula III-a
to I-j. Likewise compounds of general formula XVIII-b are prepared from XX-b using

the same methods as described for the conversion of compounds of formula III-b to I-k.



and the like, or mxtures thereof, used in suitable
anounts. For parenteral adm nistration, aqueous

WG aBpRIBLIONS, | sotonic saline soI utions and stBCT/ER2006/061972
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i njectabl e solutions may be gf cont ai ni ng
pharmaceutically acceptable” per3|ng agents and/ or
wetting agents, such as propylene glycol or butyl ene
gl ycol. The invention further includes a
pharmaceuti cal conposition, as herei nbefogg descri bed,
in combipation with packaging material suitable for

sai d ggomposk4ion, said packagi ng materi i ncl udi ng
i nst r ucy S f dYory/ieeV s op¥ill orRe conpB%i ¥or the
use as hefei nbefore described. The exa ose and

regi men @f adm nistration of the active |ngredient, or
a pharrfacéliti cal conposition thereof, Hvary with

t he pat4:xew ar conpound, the route of ﬂ%mnbstratl on,
and t ¥eb: égé‘ R2Ad condition of the |nd|xw|| wel N-apgbj ect to
whom ¥heXmbliRéament is to be administered. In general
parenteral adm nistration requires | ower dosa %es t han
ot her methods of admi nistration which areA ftuent
dependent upon absorption. However, a Sl.g(,lYab| e dosage
gg;l nga s may 0 xCbr APsr & oy B kg Rgdy wei ght. The
mul ti pl e subdoses adni ni stered at appr oR
interval s throughout the day, or, in casg of female
reci pients, as doses to be adm ni stere® aH appropriate
daily intervals throughout the gROKEIDIAL sBMGh&y The
dosage as well as the regimen of adrsutst sdtaraetyl on nmay
differ between a female and a r?ﬂ%'éf)‘rr's C12BineTpLbst whe0K,

t he conpounds according to the invéntion can be used
in therapy. A further aspect of the |nvent| on resi des

bkl atn ohether MR, 359 65 20kt Ratigiieiplly available or can
ioeTpiafed adcBfdidd 6> FRAMIRGhbicRuRE: P CREH, GATE Mrli Toghs. 2 (2000)

used for the treatnent of disorders responswe to

ldt@di 2, Jrddicar. dgcpdihemnfeompurf4 (MY 4181420h8ynth. Commun. 20

(L5 2R 285 ikl Ehinip i BT L Spe 1 1 20 PSR Shifl et B 20
QI9812€1010H110)QBI1M01ﬁfShQI011bﬁ19 106 (19@5) NYENt20N). DEnl(ymum J. Org.
er aspect t he nvention resides in the use

of
Ahsrerdl (1958% 4201 Tetrahedrop, Bett. n2k ARED-0 4 IndA04nd- Org” Chem. 25
{P9d0y 230342653V 1 "@nhCSIENPERIn TAREYY f1992).052351M542. Additionally,
lbemaﬂd&ydesodf genteal formully XX evhieraie R’ i brarside lahd ¢ isaNeldl can be

ol | owi ng exanpl es.
taln?l Ly bror\%na ion of compounds of general formula XXI using the same

procedures described for the conversion of compounds of general formula III-fto ITI-d.

NO, NH, NH,
H\©/R3 H\©/R3 Br\©/R3
~ ~ ~
0 0 0

Compounds of general formula XXI are easily prepared from compounds of general
formula XXII using the same reduction methods that were described for the preparation

of compounds of general formula II-b from II-a. Compounds of general formula XXII



General Commrents: The follow ng abbreviations are used
in the exanples: DVMA = JV,i V-dinethylaniline, D PEA =

wao0dN1T368 sopr opyl et hyl am ne, TFA = trifl uor oaR€L/ER2006/061972
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acid, HATU = O (7-
azabenzotriazole-1-yl)-iV,i V%Q/" IV -tetranet hyl uroniu
m hexaf | uor ophosphate, Fnoc =
ard ¢Qnmnm§aﬂlmiii¢nbj/e; acpootay lin liferatare ©r can be readily be prepared by those
9 tl # yI nmet hoxycar bonyl chl oride, Alloc =

]§ onyI DI\/F:|V|V-d|rrethyIforrrarride THF
tetrahydr of uran. Unl ess stated otherwise, _all fin

SiwHaY devatives of genem derpia SMXoab arq 3espwible fem qoalanﬂunds XX-

\Well Qipoa reéctﬂinomﬂﬁ CW%@SX vt BV, t & brdvidudRolde§ribed for the
vvater/ace ni.tril §?U:it res. If the conmpound was

Qfeé’ﬁﬁﬁt’@a SAL S ‘he acid was added in an
appropriate anmount to the solvent m xture before
| yophi li zati on. The names of the final products
SCI i e exa | es ,.were generat usi ng, t he

orBPfnda S ARSI apstional Bag Jwaidh capfon atoms and
fnedy 1a¥eRiie 88 @bﬁélﬂeﬁ%ls pﬁPeLéﬁaHﬁ&h&qSoﬂ’ﬁraemﬁéﬁg df@hantiomers, or as a
determination of retention tines: Method 1: Colum: 5
mpix e af dagtereoimenss Yethagls oy obthining the purengnantieraes @re watl known

SH P DA Rl it e BNE oty e s s
@hel rddeaficl anitture,’ bf lcHINRAGEEPIS ASing; chirab doRittris. For Ve@pPération of
A/_B/C:65/30_/5to 10/ 85/5 /v/v) in 30.00 mn, then
dinstereonmers siraight phage 1 BNersed phage colupmng max/bg/used:

10/85/5 (v/v/v). Method 2: Identical to nethod 1,

except for the gradi ent used: Gradi ent: solvent A/B/C

= 75/ 20/ Bubstuenls/ 80/ 5 (v/ v/ v) Ges@@ntyi n, t hen Substituents
const for an additi onal m n at A/ B/ C =
15/ O W v/v) . Met hod 3: Id cal to method 1,

exc ifon tHe rad| ent use Gra [ ent soI ven AL B/ g:N
= 0 | H) S/WV/ 7
5o or a 't'oﬂil mn at A/ N

10/ 85/ % (v/v/v). Mkthod |deIFIItI cal to net od 1,H
exceptydQr the gradient usediyy@,adi ent: sol vent yq\ B/ C

= 95/0/5 to 15/80/5 (v/v/v) in 30.00 mn, then

constant for an additional 10.00 mn at A B/ C =

5({80/5 (v/v/v). Mthod 5. ldentical

Aty enpiSraoraIg fore ey difline MeBR e of rpagrel formula
XXBI 2RhP b QbthHdO if VeNdntibmieRicAB: Ofur81 Fornt NBY dehydration of

constant for an additional 10.00 mn at
enantiomerically pure amides XXIV with trifluoroacetic anhydride and a suitable base

such as triethylamine or pyridine in a suitable solvent such as dichloromethane, 1,4-
dioxane or tetrahydrofuran at 0 °C or ambient temperature. Related dehydrations of
amides to give nitriles can be found in literature, for example, see: Org. Prep. Proced.
Int. 26 (1994) 429-438, Acta Chem. Scand. 53 (1999) 714-720, J. Org. Chem. 57
(1992) 2700-2705. Compounds of general formula XXIII may then be converted — if
necessary — to compounds of general formula I by the syntheses outlined above.
Amides of general formula XXIV can be prepared by cleavage of the chiral benzyl
group of amides of general formula XXV (indicated for XXV-a). This reaction can be

effected by stirring with an acid such as trifluoroacetic acid in dichloromethane.
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A/B/C = 0/100/0 (v/v/v). Method 6: Identical to nethod
1, except for the gradient used: G adient: solvent

WALB6CT178660/ 40/ 0 to 0/ 100/0 (v/v/v) in 20.00 nPCT/EPIves1061972

constant for an additional 10,00 mn at AAB/C =

0/100/0 (v/v/v). Method 7: rd¥nfical to method 1,

except for the gradient used: G adient: solvent A/B/C

€oﬁﬁﬂo®ﬁd§3 dfogdt80fBmule \AXY are Ibtaxiedmby, at Hantzsch—type cyclo-
ant for an itianal 10.00

GP’i F%lo(nvP%ﬂﬁicrﬁl’ﬁ/gtmﬁ\ﬁ‘%“%cﬁﬁﬁmnhgmn#‘@g ﬁgar@n%{(g()VI and an

Ja?g%ﬁrl%l Pﬁﬁﬁﬁﬁfeﬂebbnzaﬁdeﬁ%e 018 Meadod: SRIsCG! IBRiure of 4
nm c¢olum tenperature: 40 0C, solvent A

CleBOIyoHRES = of / gelqearalv)formulaveﬁiX‘Ba-dCl—wmm gnaydi bert separated by

vent A/LB 5/35 to 9 30.00 mn, i.n ..
fﬁf?éf‘*}tr?%?%% ¢ g‘”}ﬂués’ :S“ﬁﬁ dﬁ)"(sg)/‘i?%f‘}m{‘ (R ARnE Rl upige silica gel
andeddiPUnal 8.00 mn at A/B = 0/100 (v/v), then in
1.00 minute to /B = 65/35 (v/v) and finally constant
TEREmAE REVIdaR MR pr «é_?r Yl tiRdids AnBwit t@%o%@ off ki) in the art in two
Met hod 9: Col um: ak AD-H 25 x 0.46 cm
dwps cfromn theCepmanarciglly +dva§1a‘tdc1 (S ]16(4nhvﬁeth@6m11¢nylb}1§hylamme and
rat| ane/ i IaI cohol 80/20 (v/v). The
2,#;?9@1‘?[5 Hﬁg%ﬁit O%fatio:) was determined if
basel | ne separation of the individual diastereoners

was observed using the ?“??B‘fei‘sate anal ytica it
nmet hod. Alternati vel y, di astereoneric r 0 was

det ermi ned by 19tbsiefR y |s vvhen di stinGt kignals
cor r espondi o t he s e wer e rfined:
Pr epar at ixve HPLC- pgy- ons § DPERF“OLITE n a 0

Luna & 18(2),7col um (5 nfh) (150 x 21 2 M) w |
vvaelNa onitrile mxtouxes, optionally in
H nce o 0 0. 1% aqueous TFA, using the indi cat ed

gr adl ent: Flow 20 m/ § rg”bs‘B@”fsectl on: 210 nmEREfSl e 1

I V- {34 2- Bronp-4- (3-c -2-msthy|-5-oxo- ' opyl -1, 4,

5, 6, 7, 8- hexahvdr o- que nal i 0
4-vi y6- et hoxy- pheno ) ‘ }J\@]yl }-3, ‘ NEt-hOXY -
benzam de (a). g, R

3- Br ono- 5- et hoxy- 4- ( 3- M tro- benzyl oxy) - benz'al dehvde Ai

m xture of 3-nitrobenzyivbrom de (2 g),

3- br onp- 5- et hoxy- 4- hydr oxy benzal dehyde (2)?56 g),

K2CCB (2.55 g) and Bu4N (186 ng) in DVF (50 m) was
irred at. 6 '

e reaction mxture.was
e 5P Ot AP ent DB RO RER G Sl (e hoapfo those of
Qkillni% thd A tAAIOHAged! &)&ﬁfouﬂ&sfcﬂﬁﬂ 1BRirdtbd Sfetles Whdnt §b8Hlized with
and concentrated 1n vacuo.
water, or form solvated species when concentrated in a solution with an appropriate
organic solvent. The compounds of this invention include the hydrates or solvates of

the compounds listed.

The 4-phenyl-5-oxo0-1,4,5,6,7,8-hexahydroquinoline derivatives of the invention were
found to agonists of the FSH receptor. Methods to determine receptor binding, as well
as in vitro and in vivo assays to determine biological activity, of gonadotropins are well
known. In general, expressed receptor is contacted with the compound to be tested and

binding or stimulation or inhibition of a functional response is measured.



resi due was recrystallized fromheptane. ,+ Yield:
2.98 g. MsS-ESI: [MrHf = 380/382 (b).

WA 2404A(B6eNi t r 0- benzyl oxy) - 3- br onp- 5- et hoxy- phePyT/EPRDosres1972
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t hyl - 5- oxo- 7- propyl -

1,4,5, 6,7, 8- hexahydr o- qui nolidfez3-carbonitrile A

m xture of the product of exanple la (29),

Joameasnee at fonctional eespdist, nwlatedhdMNA encoding the FSH receptor gene,

rotRnls B PR AR e eRgtoRtrssha 1t bl Bt eqlan St Elbmight b

VRS CRRRGENhMBE Dvhry c’éip Bat 8fAer EAIR 4:€ 2isH WRitNAS, Preferably the cells
chromat ographed on“silica gel in heptane/ethyl acetate

argl pfimgmmaliamerigih (Baet alYMel. Bndaerin., §; 75957651 99 DMk H] + =
580/ 582 (c).
MethodsYoAonstaich eacbyibmayl) FSHexpressibg e¢lhtings grb eveyll knoRnim the art

| -
(SimeronR s Bl Claming) nksboraiapy Manueh | GoldBpring Harbor
(L]abgl%tcﬂ} P¥@§ (?cqgi Sﬂnﬁé’H@rb%?l l%bt%ltﬁin) t]i?c‘f)ré%l‘oﬁ WetecBptor is attained

exanpl e’ b (5 in ethanol (1 After stirring
fowrexpfeshpn totﬁeher B&A cmodmgxtho r@smdsplpmm ebechnigue ér sitadlirected
extract ed

Th
glélgg‘g gf%% 1%gﬂ élg C{?%-}atﬁfquﬂ“ﬁg)g% agar@ac%r?é%uauone 8f suitable

@ n S)fstehﬁsed}@ 611 nGRNGEINkAGEEh the aMaP&@ions!ioRlafl; of the DNA
NB- ESI : + = 550/ 552 (d).

ny.
|encqctsng 2heBdo&md4pr9®nt wam be2cansirpgfpd Sywtheticallyrusing standard solid

h
i)h%e) feghrhﬁ%gk 1%%@%%@2)(8 %élﬁ(;ﬁ festr}ctlonﬂtessfoi qase of rlrg?tho&l).(ySultable
cbﬁﬂﬂdl&llérﬂ@ltsﬂxf(ﬁ‘l tt@tnqu)tfoh antiarapslatore bf ﬂfe 1ﬁa<1admi cbdhng {efilence can
4 5-trinmet hoxybenzoyl chl orj de and DI PEA
(omrmie 10 te LHYA coRDEFSAENCasn Af 15 wsélslﬂ@m .eénremn gystems are

AR TES A ELIRET A L S Shory, cing oo
dmogarsuch las ybartena sand epkaniotid  hodtsi sedh (dvbye@dt) pldnt |ceBs, eidsect cells,
and cancentrated in vagcuo.. The residue was purified by
Sramyaalian collsapiae cells SbWedike ot oni trile). vield: 39 g
MSESI: [MtH| + = 744.4/746.4; anal. HPLC: Rt = 20.73

fHeHs BXpresting (ghelseggﬁ%p@ then ‘contacted with the test compound to observe
g}%ﬁ% gg F}t?)f(u?lﬁﬁ%n of u)ihﬁYtgi{noof?a RO ésﬁ?ﬁge 7-propyl -1,

ro-quin

I nox h ny, t hyl
v, PRRRTRAIEADY Lol st OB r&g o v
h@n(eéﬁnﬂbﬁldmgtdftﬁefésﬁboﬁﬁbhud butyryl chloride(16 rTg)
was performed according to the nethod described in

%@@iﬁ@aﬁnbﬂent\(of%lﬂdmé Oradbactizs Eisﬂuo&MEhﬂ dorpdirhdé @R be used. As
anal . HPLC 58 min (neth 1)
reference compound human recombinant FSH can be used.

In the alternative also competition binding assays may be performed.

Another assay involves screening for FSH receptor agonist compounds by determining
stimulation of receptor mediated cAMP accumulation. Thus, such a method involves
expression of the receptor on the cell surface of a host cell and exposing the cell to the
test compound. The amount of cAMP is then measured. The level of cAMP will be

increased, by the stimulating effect of the test compound upon binding to the receptor.



Exanpl e 3
i V-{3-r2-Brono-4-(3-cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4

W®2@6/11B6hexahvdr o- qui nol i n- PCT/EP2006/061972
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30

4-yl) - 6- et hoxy- phenoxymet hyl | fhenyl} 2-[ (pyridin-4-yh

net hyl ) - am nol - acet am de (a). 3

2-Brono-i V-{3-[ 2-brono-4-(3-cyano- 2- net hyl - 5-oxo-7-pro
ﬂlyladcﬂitién 50 ﬁiré’ct&néasmmpdt of e.g. cAMP levels in the exposed cell, cells lines

480 BE G SN e BT FBBRN Hkresopior GHEATiS DN are also
Hahs@8d ALY LEARVDMNA teﬂc@dlﬁglaufefgﬂerogeﬂehﬁe RExPEU4Gibn Af which

exanple Ic (1.32 g) and DI PEA
desphhds tortee leaieleof(cAMPY SuchAelmter genes rm1ggt HeotAMPlnduciitde or might

eact on tur th wate The o
PE SRt X 3heh B0 A Pexiatsd e Hetlept, B B AAMP responsive
%7%0/ 6%?2 _/g%ﬂeﬂaﬂ ¥R -gené @kpressIGH) niiBht BdSchubtollel MyHiny fesponse
ielgnjent r@csng)ﬁmchangglgckaﬂgnfsﬁéﬂhy$u®bb@pvﬁmgﬂ@w are ¢g. LacZ,

H3ide FABRAONS iRely haftelalle and green fluorescence protein, The principles

toif &by [thansuctingtiohc sdsays aie wﬁelﬂmmbtmeinoﬂletdie afd @elidescoibed e.g. in
exanpl e 3a ‘(;{50 ng) and_4- pi col yl am nelé 15\)\%1%

PRI Srhet Hipwlerp. and Grepmy (2B, (99 Qpipe Biotechnol.
f?og 418 h. The reaction m xture was diluted with

i chl or onet hane and washed with water and bri ne. The

Tl VBRYE AR S0RR % ol Bl ool ot Bl o 4+

conce e resi
@ha@&IS%XOJEMSEﬁ,@S(}QxﬁHﬁdr&ﬁﬂﬁoﬁlmet onderivaties 0011% 'f)Eél)maceutlcally
Yield; 17.9 (as TFA salt). MS-ESI; [ MtH|

owpmblosalts hggeof Having Fsﬂae ggngal nfomﬂal alstun) admixture  with

%{}%@%@ %ﬁg%&%?%ggb%ﬁgnés) a@ﬁﬁ?@r@]lgxo_ theraBelftlc agpnts. The

apkilidri& hextbe dfaceaqptabiadl imthe sense of being compatible with the other

4-yl ).- 6- et. hoxy- phenox hen 2- (.cvcl ent | -
nafpdiontn bbby HrBOSo AU sk del 4Hes % the ToiGigtis dhereor’
described in exanple 3a (50ng) with

cycl opentyl - net hyl am ne (74 ng) was perforned

according to the nmethod described in exanple 3b.
\@oemmmt@as nipcluds BRA $hose) suitableEdior prahH) sublinggel/ Gahcutaneous,

?agg %PL%%]H%I%C&I%) aéx %ﬁl ()g}e%tsatl a&rhlm atlo& d%hghke all in unit

ld‘dsdg%ﬁﬁnﬁbﬁﬁmnﬂns(tﬁtlﬁﬂano 2- et hyl - 5- oxo- 7- propyl -1,
5, 6, 7, 8- hexahvdr o- qui nol i n-
FroY Bral %Hﬂﬁﬁyu%ﬁn%)éﬁﬁ{'@ﬁigh‘edi&ﬁ%w Be presented as discrete units, such

-2-14-(2-hydroxy-ethyl) F perazin- 1-yll - acetam de
as tablets, capsules, powders, granulates, solutions, suspensions, and the like.

For parenteral administration, the pharmaceutical composition of the invention may be
presented in unit-dose or multi-dose containers, e.g. injection liquids in predetermined
amounts, for example in sealed vials and ampoules, and may also be stored in a freeze
dried (lyophilized) condition requiring only the addition of sterile liquid carrier, e.g.

water, prior to use.

Mixed with such pharmaceutically acceptable auxiliaries, e.g. as described in the
standard reference, Gennaro, A.R. et al.,, Remington: The Science and Practice of

Pharmacy (20th Edition., Lippincott Williams & Wilkins, 2000, see especially Part 5:



Reaction of the product described in exanple 3a (50n)
W th 2-piperazin-|l-yl-ethanol (98ngy) was perforned

waewendizsg) t o the net hod described i n exanpl e BOI/EP2006/061972
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Yield: 4 1 ng (as TFA salt). -ESI: [MtH] + = 720/ 721;
anal. HPLC. Rt = 10.40 min ( Stl) Rt = 10.67 mn
(diast2) (nethod 2). Exanple 6
?hhﬁa@euﬂinml MapBfacyaing), 2haradtivglaglatonay te pumpyssed imo Sold dosage
i nol i.n-4-
s ot PRl e ggegsed otor gl er umgRilpEssy Bateans of
ﬁmba%@&ﬁﬂll ea& )table h(Tl uids the active agent can be applied as a fluid
- (2- Brono- 6- et hoxy- 4-for nyl - phenoxynet hyl ) - benzoi ¢
Zomgosition\d.g.east & nMdtgbhaprepmatnfn, in the form of a solution, suspension,

3- 5- b | dehyd 2 h
SIS R T PR s @ SRR o ot or (208 6] was

3 g S0 o3RS R IR 5 NSRS BOGHVEPaq s fillrs
Q@Bhﬁffse/ ;ﬁ/ﬁé}ﬂérl@ﬁﬁfd@fse ﬁfe%ﬂ(e”s%o(tﬁ?nﬁhféﬁnin gh&hdany pharma-

M-H] + = 393/
3eut2>aBy @n@ptab(dsaddnavmwmchdohg/ hetSintexiere7wigh dhey Funictidn Ef the active

SBEROGHE 56 b vkt Rl etireat i AR B AEBTE dERAGY te invention
Ra& B h@Rinddtered di B&lid GomhptRitivak ﬁlilﬂhdéqwbéeb §ierohNc&ds¥R derivatives

Ib starting fromthe product of exanple 6a (2 4
3nd nihgodiket oni miktuges( Blmgeqfy)usgd dirs -suitable  amounts. or parenteral

r%%ﬁLt?éf{bkﬁEﬁé%Q? ébsop%ggéﬁ)% giétglfiz e sdluBbik afd Weridk injectable

Jolutiofd @may- Be (wedVv amﬁalamgephathlaksemcaﬂy deceyble |dishebsify agents
7, 8- hexahydr o- qui nol i n- 4- - et hoxy- phenoxynet hyl |
2Bd/es BEHING @gents: smmwr@pﬂfmq gll@cgr%au&lensfg eephnpl e 6b
gl'[hp% g) and 2N NaCH (5 nl) in dioxane (100 nl) was

r insgntien frthery gncl BeRbamsmentionl (rompesitiopoase dereinbefore
‘ﬁ%%c?fbe{l Oh! QU8 ;iirha%{l ﬁa]g %gé maJﬁ{Wsuﬁ'a%tlé borRES d2co?r§' dos1t1on said

racti on w e or anlclae

\pasltagﬁlgvmmnﬂrmaadmg rinmﬂlcﬁmS@ﬂ)he dse |olf eliee&)rﬁ;mimon for the use as
concentrated in vacuo. Yield: 3.0 g. MS-ESI: [MH + =
prgindgfore dscribed.

3-r2- Bronp- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7-propyl -1, 4, 5, 6,

71hg- peact hdase oangliregiien- of administration of the active 1ngred1ent or a

lpﬁXlHacg etﬁc%g?é%%(psi%rﬁ l % t Wk ptthht 8{1&/ S\S ex%rﬁ%?uyhﬁ fhe route

(c?Qdministration) Ayd a8 age eﬁm adsmiitidrﬂQf tihe) indivdduB EubjeG2ton@hom the
in dichloronethane (5 mM) was stirred for 4h. The

tigitg bepdmipistergdshed with sat. NaHCO3, dried
&alvgsozt) and concentrated in vacuo. The residue
geoetal pawnisyal prdepnistratione reguires (@wérr Josgges than other methods of

0
1n1§]:re}t1roln|wehlch ar% {%(;E'E'%)epen\((llegtl 1(1jpon4 %sé%tlon'\/%Fowever a suitable dosage

for humans may be 0.05-25 mg per kg body weight. The desired dose may be presented
as one dose or as multiple subdoses administered at appropriate intervals throughout
the day, or, in case of female recipients, as doses to be administered at appropriate
daily intervals throughout the menstrual cycle. The dosage as well as the regimen of

administration may differ between a female and a male recipient.

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



[ MeH] +
1), R

650/ 652; anal. HPLC. Rt = 19.96 m n (diast
20.22 mn (diast 2) (nmethod 2). Diast. ratio:

WR2efExaBopl e 7 4-{3- Brono- 4-r 3- (3, 6-di hvdr o- 2 PCT/EP2006/061972
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H pyri di ne-1-carbonyl) - benzy %y - 5- et hoxy- phenyl } -

2- met hyl - 5- oxo- 7-propyl -1, 4 7, 8- hexahvdr o- qui nol i n
e-3-carbonitrile Coupling of the corrpound described in

x dunpiee aSpectviof hhelin’a’(;sﬁiicﬁ} tesides liny threouseyofi alidrgheavil75-0k9-1 4 5 6,7,8-

BB Tk S5 B0 B SRS, LB R o

m&l‘ft%r@ﬂﬁ o "fb@alllsed HBk Ghe 'ﬁ'éatme%? of &idBrer§ %@%ﬁsﬂ*& to I:}’ISH: receptor
23.75 mn (diast 2) (nethod 2) Diast. ratio:

BExesligi¢p@hways, preferably for the treatment of fertility dlsorderé Thus, patients in

ﬂlge(g%ﬁge)r?g%ﬁe&%@%ﬁ%@%}%&ﬁ%ﬁﬂéﬁle 2% Of e%@gpblllﬁ(ﬁ’a%t:gding to

Yhe mPeioROXYy- phenoxymnet hyl | - phenoxy} -acetic acid
tert-butyl ester (a). 3-Brononethyl-phenol At 0 0C and

‘lﬁ‘ 9t arﬁ)ﬂﬁ!rtaﬁ ?Ehealh@ﬁ%%ﬁdé‘salht{ﬁ@hﬁ‘é bR UYPHASI-4-680-932,5,6,7,8-

g was ad over erlo mnto a suspen3|o
éthxarydmluuwiabe dzngaivcdtwing(the g)en@mhfou'mubhlefujltm osphfagtre of a

i.n di oret hane ). After stirring
f(r%‘?% ggﬁ 8?‘“3};?%9%%%0%2@83& was concentr at ed
vacua. The residue s. chromat o raphed on silica
myenHem sy eat@ﬁﬁf}ry £ delqvang exgrap! %/ v) as el uent.
Yield: 10 g. M5-ESI: [MH = 184.8/186.8 (b).
2- (3- Brononet hyl - phenoxy) tetrahvdro-pyran At OQ0C
Sonemlfyomements: pyran (9.8 nl) and a catal ytic anount

g@ﬁﬁé 1%\ﬂ{n§}a tagiogg gﬁefhj{;ﬁolga ﬁﬁ}é‘g{l ad@%r N, §-dimethylaniline,
MIPEAO FOVEY- klamré;ﬁﬂ&lhyl‘m)nnee\ﬂtféﬂt s tttifluoroaretioracid, SHAT&t = O-(7-
SPRESERBIE Y N SABHORITLIE Sl bl Fmo -
9rflypsenyhmethoxyrarhanyl, dypac- @Jas 9sf@pa¢lafﬂredthomqaémnylvg@®4lﬁ Alloc =
Ll &y &rbR RCENIN-Bintdhyiforami®, THFE- [&h

chrormt ographed on silica ‘gel 1n héptane/ethyl acetate

Trdésh s&atéd/bthei&mb dall maﬁ ﬂ)duét@)of tae %s(@ﬂp}e@-&wwweréi ophilized
etr a r an- e

oy et gl s =4WP1§§¥! B ] S A e R feres. 1

(thel cdlﬁpg)nd\/mh ptdflmrera]r axlacTFAfsalt, the acid was added in an appropriate

amount to the solvent mixture before lyophilization.

The names of the final products described in the examples were generated using the
Beilstein Autonom program (version: 2.02.304).

The following analytical HPLC methods were used for determination of retention
times:

Method 1: Column: 5 ym 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).



exanple 8b (13.6 g) was perfornmed according to the
nmet hod described in exanple la. The residue was

wae koverretsesyr aphed on silica gel in heptanel/ et hyPCHERL086/@1972
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= 3/1 (v/iv) as eluent. Yield: 617.8 g. MS-ESI: [MH + =

435/ 437(d) . - 36 -

4-{3- Brono- 5- et hoxy-4-r 3-(tetrahvdro-pyran-2-yl oxy) - be
Mathodk §1 Idpitioay to, m2thod 1, except for the gradient used: Gradient: solvent A/B/C

- I J - . 6 8- - i- i .

SN o PURS QAN A0 ik slen TR MR R B 100 min o
AYBE? o 0B D(WH#)-net hod described in exanple Ib, using

t he product of exanple 8c (5.5 g), 3-am nocrotonitrile
Methed 4 ldgntical fo pthod | c exoeRYiRR H1e gradigntgised: Gradignt solvent A/B/C
¥ @3/0/'5 16-14/89/5 [Wv/epin 30.00 Ihin, the® 3onstdrt Idr 4h 4&)itional 10.00 min at

M@%r@@%@@gﬁégyﬁ ( 3.- hvdfoxy- benzyl o.xy) phenyl | 2
Méthod 93 Iﬁg%%%gﬁf%&%rog 19 ﬁgﬁ'!nfogﬁief’#{%ﬁ%@g@é&r@a ie& g%z%g A/B/C

solu uct o

87535/ t¢ P/ 108/ Ontvhanial 20(003®inyithenznotstanit for a additipnal 116.00 min at
MABAC =AY/ 1o BYiAY.i ng at 550C for 2 h, the reaction

m xture was concentrated in vacuo. The residue was

%ﬂé@tﬁéﬂ Bﬁﬂeﬁtﬁbaﬂdﬁmkt%lﬁﬁ at étc@p%@' lthwg&&ﬁént\/ﬁséd\. (Y‘@Hi%fﬂéI sleént A/B/C
N an ne. e .arganic | ayer s. separ at.ed, .

o 8Dl i BaBpIo Gy D o it shelnptiRicio? b ad il 10.00 min at
W/BIC= B1®/¢(v/WB.ESI : [ MtH] + = 551.2/553.2 (f).

{3-r2-Brono- 4-(3-cvano- 2- net hyl - 5- oxo- 7- propyl -1,4,5,6
MetBodh & xlalagtikab tapmiethod il pexcept for the gradient used: Gradient: solvent A/B/C

4 ’/d/é%/@ 1§ DR RASPACKRYITRI0 Wi A%t f‘oﬁﬁﬁ? ti6d190.00 min at
fert-butyl ester A'm xture of the product of exanple
dB(G 50/ TRY3 (We¥-- but yl bronpacetate (105 ng) and

a 335 ng) i n di oxane (7 was, stirred at 8 -
Nl & Courah 3 P Br@ 1L i PRenqaen e fiogn 0.25 mi/min
detettiore 24@snmj Coltvad tembératird1 40 A edodtent AN CHENYEEHOW IO (v/v);

Satr. _ y.er. S . .
g G @E%x?*?" A8 £ BB AR Bgiininy in 200
veioules torheB Fe¥1 e/ wathep wpnstangdobyn prdditienad 8i00entapit @/B = 0/100
Q@/Q?_,ﬂ'tﬁerilﬁpf/.‘l)@‘iﬁhﬁt@'tb rA/Be) -65%'53‘&%) aﬁﬂ-fﬁlaﬂg coMaftFbr an additional
[MtH + = 665.4/667,.4; anal. HPLC' Rt = 10.16 mn
dai09gnimyat A{B =<05/35 /)di ast 2) (nethod 3) Diast. ratio:

; le 9 . . 1
Naethst 97 R offgns Chirelpek A1 35 7 49 s defeefion: Ghiglin. ) and 210
i Conditioax atsuchatie heptaal/isopropylalcohol 80/20 (v/v).
4-yl) - 6- et hoxy- phenoxynet hyl | - phenyl }-2-(3-pyrrolidin-
| -yl - propyl am no) - acet am de Reaction of the product
described in _exanple 3a (1 O0OMm) with ) ) )
Jheydiastereemeriq rafioptldipsH eationewpsi datermgipediaks baseling sonagption of the
A PIAFAINTas @ edhbrs Ws'%%rd&ﬁﬁs{l}égﬁfé dpPropriattiinglyieal HPLC method.
Yield: 3 m (as TFA sal t).. - SI:.L1 "B']y+1: .
Pierpatively, dhe giasiercomsyie. rafip was determine H NMR analysis when
distinct signals corresponding to the diasterecomers were identified.

Preparative HPLC-purifications were performed on a Luna C-18(2) column (5 pm)
(150 x 21.2 mm) with water/acetonitrile mixtures, optionally in the presence of 0.1%
aqueous TFA, using the indicated gradient: Flow: 20 ml/min: Detection: 210 nm:



7.24 min (nmethod 2). Exanple 10
{3-(Benzyl - net hyl -am no) -i V-{3-[ 2- br ono- 4- ( 3- cyano-2-m

we@edwgli1Beox0- 7- propyl - PCT/EP2006/061972
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1,4,5, 6,7, 8-hexahydro-qui nol ij54-yl)-6-et hoxy- phenoxym
et hyl | - phenyl } - propi onam de "(&) -
i V-{3-r2-Brono-4-(3-cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4
Exampl81hexahvdr oqui nol i n-
4 yI ) - 6- et hoxy- phenoxymat hyI | - phenyl }-acryla m deTo a
bH 2-Bmorné-4+ (3ecypnerdrmethylf S-oxenirirepyld .4.3.65. §rhexahydro-quinolin-

du ﬁﬁk%mtdi@ﬂ&%@éhﬁﬂgﬁ&vmw L l%fmz&rﬁ%% m )

and DIFPEA (£Z.00 M ). Alter stirring ror 1lo n,

f(&)aQIBr@ﬂlofﬂ Shik L 4MRSitYEBEEA 0y -Be@lRRhydel he or gam c
'ayer was separated, dried (MgSO4), filtered and

Qo RNty aft @»Ghtrdbeid@xllbt@mﬂe ¢ g), 31bromogs-ethoky-WhiydtdwyHiehzaldehyde

505 801 (2.0 2n BRaYL (198 o DIV (3050 4 i a5 C for 2

élt Mk -r6aation- mixture pyas- diluted with ethyl acetate and washed with water and

é 5}'1@-, é @QQ%WSO&%' @@éﬂ(ﬁ‘?ﬂ“ﬁﬂé&d Qn?tc frRt %’W&lo The

I onani Xt ure pro
6?51 d‘ﬁ%ﬁlfécqﬁi ligadsromchertang: N- et hyl - benzyl am ne (300

Fheifel Mi@ﬁ{:ﬂ% S(fsb ZSUE‘“Tﬁi %JZﬁJ&SE“"”
IPlani 4Tt '

ds.6 0 ﬂmehmm)lmadu@.rbmle esi due was purifi ed by
preparative HPLC (10 (r) 90% acetonitrile, 0.1% TFA).

Vi atigturgaf thy produdtruf example 1nE2gk)3-apivesqotonitrile (431 mg) and 5-
i)%ﬁ)gfﬁ Z%?lefanealnﬁldmnbnfgfé 1n‘etéxﬂn(ﬁ%2mnﬂ) G4k 3ftrbd at §8°Cor 4 h.

i ast (met ho
él‘AﬁF BF%’“PQ %%W?g e?wwataﬁiﬂmmcuo qhd flse 1esidpe Wb chromgtographed
-08)silita-g2l ftHepiahe Sth§ K seetate = 1/1 (v/v) as eluent.
propyl-1,4,5, 6,7, 8-hexahvdro-qui nolin-4-yl)-6-ethoxy-p

Péieldxy.fet MS-ESPHYRH]] = 580¢§820nami de The title conpound

was obt ai ned according to the nethod described for
eleh n-B4-3aAming-henzyloxyi-8 chwoBp <S-¢thoxyephenyl]-2=migthy]-S sxxo il propyl-

(134196'799 héaﬁv&%eqlm{&ﬁ%e%tcmoﬂwl e 10a (150 o) .

Yield: (as TFA salT) -ES| ;[ MtH] +

RaciA Llé )4wa§rhﬂhed HP'aQohBion—oﬂt?ne%ﬂ'o&&d@ c(fr@&aﬂx@l% 2 (500 mg) in

Eﬁ’{aﬁ‘ HBD sABEhiyng forsl§ B’y‘th dPaction PHRRTS 32y Power 3y water and
xytraqée wyth letRyl raeetayd. -The organic layer was separated and washed with 0.5N

RERri{ =RY B, drieh PrgBoD, Tt b RsHLA A g3 car boni
Yield: 440 mg. MS-ESI: [M+H]" = 550/552

(d). N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7,8-hexahydro-quin-
olin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-3.4,5-trimethoxy-benzamide

A mixture of the product of example 1c (44 mg), 3,4,5-trimethoxybenzoylchloride (39
mg) and DIPEA (70 pl) in dichloromethane (10 ml) was stirred for 18 h. The reaction
mixture was diluted with dichloromethane and washed with water and brine. The
organic layer was separated, dried (MgSQ,), filtered and concentrated in vacuo. The
residue was purified by preparative HPLC (0 — 90% acetonitrile). Yield: 39 mg. MS-
ESI: [M+H]" = 744.4/746.4; anal. HPLC: Rt = 20.73 min 1 (method 1)



A m xture of the product of exanple 8e (100 np),
2-picolylchloride hydrochloride (31.2 ng) and CsCQO3

w@ 14138 in DVF (7 ml) was stirred at 600C unBET/ER2006/061972
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ni trogen atnosphere for 18 h._ _The reaction m xture was
diluted with ethyl acetate ar‘r’b8 washed with water, sat.
NaHCO3 and brine. The organic | ayer was separ at ed
@Exiaarplé ySO4), filtered and concentrated in vacuo. The

resi due was purified by preparative HPLC (0 (r) 100%
Ae£3-HhBromo-d-(3ecyane-Zrmgthylys-ekel7-propyi- lndy 5 £a/48- uinolin-
M&lﬁae'thoxlvl%ﬁoxvn%@vﬂl{)ﬁé}ﬂ‘l}%.3-3J1§Jethvt'8ﬁi%anﬁﬁe = 17.24

mn (nmethod Z2). nplre 1o

Indyfut i8h VTRhS ﬁidh@mesénlse%r fdexalip®y Oc PRNAB) Widh) 3 BafIF¥hgKbutyryl

f%?@ﬁ{l?é he ﬁ'“@s HomE £Siuding g b et descabrbin cxample 1d.
iYield! 3 mg. MS-ESI: ¢MFET rdb4846S 0 pdtah i HRICC :aRico2 215 9 it (méthed 1)
met hod described for exanple 12, starting from
Exampde 3- benzyl bromi de (23.7 m) and the product of
exanpl e 8e (100 ng). The residue was purified b
A-&3rh?-Brome-4x(Brayanei3-methylafrox erdenrepilt 1.4.6.6)7.8-kipxahydro-quinolin-
48y1926 [Heh oxlyEphembsy nhyiiy] ﬁhenvﬁ}‘i@ [@hyBifih £y 1R} -alfBkdF:acBbmide
=14.38 mn (diastl), R = .90 mn (diast2) (nethod
30a). DR &rbmorMt{ BQZ-onrﬁoﬂx(afﬁﬂaﬁo-lélnethvl 5-0x0-7-propyl-1,4,5,6.7,8-hexa-
B SRR A5 LRl Bh O AN SR icOBAE V! -5
i r .

BB pbsghAronds o0o) n URREARCRY ) WIS adabF ilise 10 a

rseluh@@l ofitherodust of evamplaihp(le3212) ansk RIBAER. | mi}nn dichloromethane

%%hl{?)}q %)ﬂe? gﬂgglﬁg w4 ghhe félagﬁoﬂ”'ﬂflﬁ&ﬁ’l‘é Rl r\ﬂléiﬁe({e G"Vrﬁ}el zsllag@i‘) The organic
T B ﬁ?ﬂa@aﬂ’g lsﬁi él}slg?@sp) \%&eqqﬁﬁegeenceatrqfs@% vacuo. Yield: 900 mg,

ACSBST MHHE,= 67016%2T64) . Yiel d: 62.9 ng (as TFA salt).
M5- ESI . [ MHH] += 650. 4/ 652. 4; anal. HPLC. Rt = 13.35

nﬁbm Vdf3aRt Bibmo-Ri(3-cydtio- Z-methulésmxoz’l-nfowl thddb.@y .8-hexahydro-quin-

QGS?_@ABiﬁhexahydro qU| nol i n- 4 vl}
- et hoxy- phenoxynet hyl I -phe %
A woiiugg @b (the ipredust @ﬁ]eefémmwe34 (29 ang)opsh drivcallamine (81 mg) in

@mmﬁétthaﬁéfmﬂl n¢:1t @AH)NE.IRINWNEs cised fopd@ K. Orheer¢adtivnemixture
AN . )
S ey P ek B Rmethane aod washerk ith et gndpripe, e organic layer

masoheparateﬂ driedriMgSeOe), (filetedred cdiventraied dueaweas The residue was

@Hﬁ 1&‘1 ﬁg gl?%)apitf%@ aNrE"’[EC‘SX@ —HE&% &(thon> té%& 3)%6/32@%8” IYtlé’lhl £7.9 mg (as

ﬁﬁ]@gsalmMS BB M+ 1n =(e8:4100.4; anal. HPLC: Rt = 8.85 m1n (dlastl) Rt =
9.07 min (diast2) (method 2)

Example 4

N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-vy1)-6-ethoxy-phenoxymethyl]-phenyl}-2-(cyclopentyl-methyl-amino)-acetamide

Reaction of the product described in example 3a (50mg) with cyclopentyl-methyl-
amine (74 mg) was performed according to the method described in example 3b.
Yield: 53 mg (as TFA salt). MS-ESI: [M+H]" = 689/691; anal. HPLC: Rt = 13.45 min
(diastl), Rt=13.72 min (diast2) (method 2).



Rt = 20.77 mn (diast2) (nmethod 2). Diast. ratio: 5:1
Exanpl e 16

W@ 24084 Bi3e81D- 5- et hoxy- 4-r 3- ( 2- net hoxy- et hoxy) - bEC/EPIIRY061972
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- phenyl } - 2- net hyl - 5- oxo-

7-propyl -1 A5, 6, 7, 8- hexahvdr 6-fui nol i ne-3-carbonitrile
A m xture of the product of exanple 8e (100 ny),
Exasiplofyet hanol (29 ml), diethyl azodi carboxylate (57

m ) and tri phenyl phosphi ne pol ymer bound (122 )
-3 2Baome H4a(3ecyaso-RmetiyplsS-oxo-r/rmopylridh .67 . 8rhe
at TR BRIESS-dHRhosRndihy T B eryPRS i 9. th?éW feﬁw‘I‘Pﬁpéﬂa nhelr o
and concentrated I n vacuo. The restdue was puriiied Dy

ive HPLC (50 (r) 100%aceton|trlle) Yield: 15

%8@%%- ‘ﬁstbﬁgh%g{l %ﬁgﬂl%%gﬁé{xgtﬁgl%; 3231 (5 mg w1ti_1|F§'p1perazm-1 -yl-ethanol

49 Srﬁg)Bwaxmrﬁ)mt-& aocprdlng 8 th2 -nmhdd described in example 3b. Yield: 41 mg

Kegt oxo %gr@mﬁr %ﬂgﬁ% aﬁ@%‘ﬁﬁ? f O- Lﬁjl(ﬁ% ln (%;astl)Rt—
dﬂkﬁdnnmt(diasféﬂ (;)lethod )

{E3 r 2- Br ono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4,5, 6
xagiple @ahy dr o- qui nol i n-

é_i E 6- eé ??Q_ }é{
- 0 .
d/ﬂmbmbmhdsmﬁ@méﬁﬁﬂmv )etlﬁ/mw (Z-h\fdromr athembenmmde ( 5m)

was stirred for 4 h. The reaction m xture was dil uted
\@)t B-(2iBrbino e eth bxnaAdormyd shenboxynidthylebenzorradidunethegl estire

g}zjmlc | ayer was separated, dried 5[\/9804% filtered
letdor: ef Brhsema- S-ethoaedrbydroxe benzaerdyde (2 BVt 3-bromomethyl-

[bMTiiﬂlc acid %ﬁ/e @tlrl(ZQOd Q)was 2performed according to the method described in
{3-Bro 5-"et hoxy-4-13

ﬁ&uppile 41ay hQ residue &%ﬁ%m%@ﬁfghm mhgpegfi}p}l heptane/ethyl acetate =
2376 yds ehrek OFidldp2.aR gl MS-BSE [M:+H]8=136380§dr o- qui nol i n
e-3-carbonitrile Coupling of the conmpound described in
€b)a [ 2-Btdrao443 -ayaho-Rirhéthyie§-pher7iprepyl3d44. 16) 7. @rhexahBdid-quinolin-

02 -8 R HHRRSL b&%icdéc@@mg@lgk@%ﬂet hod

olin-4-

YT €l . Ms-ESI:
[TME "ﬂtl'é cmﬂ?d%nﬁ/ v@é%o%lépar@@ %Ecorclﬂﬁécﬁ) th arretﬂo@l ge%cmt)é'ﬂ in example 1b

di ast | di ast 2
,s‘glpilqg gmlthgpgqﬁchbo gxample 6a’(2.4 g), 3 ammocrotommle (504 mg) and 5-

Prdp3idyRtoBediR- 143-(1dne ($4TOmg). EEldY2.96 goMS-ESP[MRH]* =,593595
, 6, 7, 8- hexahydr o- qui nol i n-

4e)y| 3-{ B-BeothoxyGpdvane2ynethilys-bxeiepropyl}l-4.¥.6t he-htuhgdid-quinolin-

I‘@ Igyelth ﬁgﬁgg gs S‘ﬁgﬁkégg £ i he conpound descri bed

A mixture of the product of example 6b (2.96 g) and 2N NaOH (5 ml) in dioxane (100
ml) was stirred for 3 days. The reaction mixture was poured in water followed by

addition of 4N HCI until pH 2 and extraction with ethyl acetate. The organic layer was
washed with brine, dried (MgSQ,), filtered and concentrated in vacuo. Yield: 3.0 g.
MS-ESI: [M-+H]" = 579/581

(d). 3-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-yl)-6-ethoxy-phenoxymethyl]-N-ethyl-N-(2-hydroxy-ethyl)-benzamide

A mixture of the product of example 6¢c (90 mg), 2-ethylamino-ethanol (49 pl) and
TBTU (82 mg) in dichloromethane (5 ml) was stirred for 4h. The reaction mixture was
washed with sat. NaHCQO3, dried (MgSQy4) and concentrated in vacuo. The residue was



t hi ophenenet hyl am ne (38 m ) and TBTU (59 ng) was
perfornmed according to the nethod described in exanple

W®06/ThB68 esi due was purified by preparative HRUIZEP206/061972
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-> 100% acetonitrile). Yield:, 45.7 ng. M5-ESI: [ MtH] +

= 704.4/706. 4; anal. HPLC. R*®-6.96 min (nethod 3).

Exanpl e 19

ipurified b pazpamnisve HELC ((hi%) 90Ynaxetopitrits, 0x166 TFA)oFdld: 434mg. MS-
1ot (LB bl FPLETR) - 19,06 miny (gt 1), Re - 20,22 ryn (diast )
|(ma&19ﬂélm Tjiest( @;10 3:1

3- Brono- 5- et hoxy-4-(2-ni tro-benzyl oxy) - benzal dehvde
Axgmme Von of 3- brono- 5- et hoxy- 4- hydroxybenzal dehyde

S@E{Q?Smmmu.[ g,( 3.%' 1 rVng Eﬁl{z\% & -- A

CI’I \"ABNEE YAV aAvUJUl L) cTre LILJ

IZametlﬁvbS-«bxo -1]: 1&80121-1 AB-6EL8 hedevHﬂO*anﬂaﬁﬁB%béﬂlinle
4-r 3- Brono- 5- et hoxy-4-(2-ni tro-benzyl oxy) - phenyl | - 2- ne
tQopblifig ok the7eqmpgpld-described in example 6¢ with 1,2,3,6-tetrahydro-pyridine

Y47y Snd METIEERYAE ik RROAAT Ao (GRIRE D ho Wfetlolf gescribed in
FEHEPee Vieldesamg M5 BSGUMHITG: pH4IMG; Realp PGS (Rigr 23 48 min

gdﬁml) eR11:923 (7 nfiS (@ihst 2351&8&16@9) mdaﬂ irdtid: B (1.7 g) and
propyl cycl ohexane- | dione (3.2 g).Yield: 8.54 g.

Wxahiple 8] MtH] + = 580. 2/ 582. 2(c).
4-r14-(2- Ami no- benzyl oxy) - 3- br ono- 5- et hoxy- phenyl | - 2- ne
t{By[P-BroomweA- V3-mvanmﬂ meﬂthS‘i)xo 7-propyl-1.4.,5.6,7,8-hexahydro-quinolin-4-

fi098h 7 lbﬁta&% %tcl g'n”gf
§5t)e3mrgglgﬁfet}g,fl_pgmpl e 19c (6.9 g) and acetic acid

Z 9m) tn ITH- (150 mM). After stirring at QC for |
D\t&{f@ aid ddde?h }h?f&g@g aﬁiéts h%r@ gax%ohtetralblenﬁ@@@elasrg) was added over
m xt u iltere iluted w n

R SHEE P 1L oG e I BeBATAIERT, B o) and
\cishengiphosphest, (221 B gl in{ digBorohhethdriel (280 ed). @Iftér stirring for 1 h at 0°C,
‘fffé;%g@@nglégglé\]e %d%éa&ﬂgentr\c(l'te%l H vatud Tre redYiidEwhs cﬁ%@ogitaphed on

3ilgp gabin; lvp{agelleﬂlyb pesge #-% B (wvharelventeYield: -19-0 MS-EShr [M-H] =

Ak sligh.$H- 6. 7. 8- hexahydr o-
qui nol i n- 4-yl) - 6- et hoxy- phenoxynet hyl | - phenyl } - acet ami

@b). BeaBromonRihyiphemagpiatlahgdibPyirdle (0.546 m) with
the product of exanple 19c (1.2 g) was preforned

aac 0@ i 3pydthydtdi2Hastrdno @9.demt)y iabhd ch fcatalyencaambmtS af pyridinium-p-

Y@ﬁ%r%’stﬂtoré?e g/ere!\@ dc‘%)[ M?bgﬁlon (HB@Q éﬁé@%% He f&a 410 g) in
wich] oxo@ethm[ﬁﬂﬂ)r Jodiftesstirring for 1 5 h at room temperature the reaction
mixture was diluted with dichloromethane and washed with sat. NaHCO; and brine.

—y

The organic layer was separated, dried (MgSQO,), filtered and concentrated in vacuo.
The residue was chromatographed on silica gel in heptane/ethyl acetate = 4/1 (v/v).
Yield: 13.6 g.

(c). 3-Bromo-5-ethoxy-4-[3-(tetrahydro-pyran-2-yloxy)-benzyloxy]-benzaldehyde

Alkylation of 3-ethoxy-4-hydroxy-5-bromo-benzaldehyde (11.19 g) with the product of
example 8b (13.6 g) was performed according to the method described in example 1a.

The residue was chromatographed on silica gel in heptane/ethyl acetate = 3/1 (v/v) as
eluent. Yield: 17.8 g. MS-ESI: [M+H]" = 435/437



4-yl)-6-et hoxy- phenoxynet hyl 1- phenyl }-2-pyrrolidin-I-y
| -acetam de A m xture of the product of exanple 19d

w@ 1®6/1mm3$8 and pyrrolidine (181 m) in THF (5 mMPQT/RBE06/061972
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stirred for 54 h. The reaction m xture was dil uted

with ethyl acetate and washé ith water, sat. NaHCO 3

and brine. The organic |ayer was dried (MySO 4),

f(@.ter del{ hBtbmm}ﬁ&ﬂiImnvaﬁt-Bd( teu'ahwdmmvraﬁ'-ﬁevlmemhénﬁvlqu -phenyl}-2-
- -&%Oc,é&b onitrile

.8 1y TFA sal t).

( mﬁﬁgedc%ﬁﬂ%uhﬂi *mfs eﬁg%ar@d @&%nﬁng ke ool doRritoa i R8mple 1b,

juying > thep psefé}wb af (cFamplen o2 (it BY| S@I@;aecr?toartaw(h gy and 5-

@@yicye}dhemlaw:,imww (N5 igh-Yield: 6.4 g. MS-ESI: [M+H]" = 635.4/637.4
4-yl) - 6- et hoxy- phenoxymst yl 1- phenyl } - 2-[ (2- di met hyl am

i(e)0 4efBhBiomarietholky-alni3rindroaecdnanios ) -gieayl] 2- inethyb fpso Fiipropyl-

Wagss Bfﬂﬁ&&ﬂy&i‘s?&{ﬁdﬂ&ﬁ.&ﬂ N§iiet hod described in

ekxanpre 19e startrng frof e pr oduct of exanple 19d

@x:?ﬁc E:P'gd @%dangd ko/a f}ﬁ'uhf)iz ]ﬁ%ﬂ)roﬁﬁ#qgﬁ%xlﬁ Sglﬁsgél @m I\gfj methanol
I@ml)zamégrza or (15 alﬂé fop ﬁLé eRptirsing at 33°Grfos 2(Iy .%ﬁslteaq)on mixture

Ras -co%c?enﬁﬁteﬁ & 9&duo2Thd reeidne ad Hisséwedin ethydtacétate and washed with
mpl e

AYV 9. 8o rﬁ?@%’c h%bgne( ZT%pmgu}aygrnwas ﬁquﬁl‘leﬁ,l flried Wgsm)

fiticeaban)l-cohamythied 22 vatuoy Yield: 5.5 g. MS-ESI: [M+H]' = 551.2/553.2

5-o0x0-7-propyl -1,4,5, 6,7, 8 hexahvdr o- qui nol i ne- 3- car bo

)t £342-Bfemo-4-( 3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-

- - 88 oy B Ry Rk AT B herd¥y | %éﬂi&%ﬁ%&ﬁ&k} c

aci dAT 50C triethyl anthe (lb m) was added dr opwi se
tAQ xR of th@ produci e eRs Xa0d nig) Ote'f’tlbﬁ%rl Bidehoacetate (105 mg)

A OO () @ 53et 10} wg&irwﬁ of B4 v e amosphere

ers18h) ‘Dheeckattdonmixurepwis dibned ethestiag] ucethteaand washed with water,

B GPRS RSHIR, B R P OTLSO B
wascenbateil rie dabwo. fTHet residiie was usifigd by, preparative- BRL.C (50 — 100%
[aB@tbﬁlﬁﬂ‘) %4841254 3 {PMs- ESI: [M+H] = 665.4/667.4; anal. HPLC: Rt = 10.16

-4-carboxylic acid T
Bt b1l 063 api Elasizhreshod S ikt finol (25 i )
\3@3@? ogenated in a PARR apparatus in the presence

260 ng) and 10% Pd on BaSO4 (260 ng) for 4 h.
tur f

dg 1911203{\1 elrﬁ,g %cpé hgxahvdro -quinolin-

O1¢) -._ U o ( Brperrrd u' dweleprbpylamitio -'m amide
of cone 330 H 1 The &ec itate (KBr) wa
fRepetigne gf éher P&?ﬂﬂl P<h éR 9XpEp 00mg) with 3-pyrrohdm-1 -yl

propylamine (191 mg) was performed according to the method described in example
3b. Yield: 32 mg (as TFA salt). MS-ESI: [M+H]" = 718.6/720.6; anal. HPLC: Rt =
7.24 min (method 2).

Example 10

{3-(Benzyl-methyl-amino)-N- {3-[2-bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-

1.4.5.6.7.8-hexahydro-quinolin-4-y1)-6-ethoxy-phenoxymethyl]-phenyl} -propionamide

(a). N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6,7.8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-acrylamide




concentrated in vacuo. The residue was recrystallized
fromdi oxane. Yield: 200 ng. M5-ESI: [MtH + = 170 (c).

w@2ddettimgbs ul f anyl - pyri m di n-4-yl) - nmet hanol At BOCEP2006/061972
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oxal yl chloride (295 m) was gdded to a solution of

DMF (91.2 ml) in dichloronmethané (2 m). After

stirring at QC for 1 h, the reaction m xture was

dong enlutiab ed the praduet of BRamplesiad(leS wa sin dlicidadoneethana was added

F |
Q&S@o%{;%}h%ieg(zgg Jm %g(%’fﬁ?ﬁ?hg( d)L é}f{e? 1&(@%}({? the reaction
(nzl@mrmas avashed with watsirt The ewﬁgaamqrﬂ?yphm sepgretet, drled (MgSO0a),
Hitefdd 4n8 cBhccattell % vdcioMyibld:11NeS l%ﬂ‘iﬁ'ﬁll‘#@n[l\)iﬁHlﬂﬂahF 6§04\%/806.2
cool ed (-780C) and 2M NaBH4 in m ) was added.

L) er{3S(lBehivmﬁetm 71- mﬁﬁsﬁvt@r [23b1’6mot41(53 ERin61d-Methyi- SIdeE7-DroDV1-

%&‘;lng%((tltup 1\:\@1% r@ghﬁt‘ﬁ%"%’ﬁgﬁ SWIﬁé}éN I&‘%ﬁlﬂ}llfboan@%ﬂle (300

v igclddlr 42.6dnl) d;ya,squm(e&ﬁgog,g?lt f[‘?lg t?'@acggn apigture was concentrated in
919&9}(9 'T‘)hE ¥ idhel Was'd§36Pved Yh @t ad¥le 9B WiEhdaSHith WMF Theorganic
3ayisF s -sspapisdxdued (MeSRoniltersrandyqongentiatadyinragug. Teg residue

Rens Yourified bl paleiaydRe HPLE (10 &> 00% dvetopitfily, 01199 TFaY amyldz 34 mg

i“@%ﬂt% aﬁénwﬂmspﬁ?ﬁ%%a@r BB G RISSI TR (aimst)
Rid- b5 iy Gliastd) coethody)at e (186m ) in di chl or onet hane
%25 m) was stirred for 18 h. The reaction m xture was

Xxampledlof f and the filtrate concentrated in vacuo.
The resi due was chromat

rahed on Sfil i ca gel

%opvll@.@ﬁﬁ,i{ M‘)dd]ﬁdro dﬁﬁﬁfhﬁaﬁvl()-%)-ethoxv—phenoxvmethvl] -phenvl} -

4-r1 3-Br oHDh | IhO)?fy -(2-met hyl sul fanyl - pyri mdi n-4-yl
enyl | - 2- .
a'ﬁ]%gﬁiel c?)m%ﬁrr%vﬁ %B?é ned%%c&&m% tg %})feaﬂl\éﬁl q dggér{}gé g’(ﬁ}gel'xﬁgn%le 10b,

tstarmngefraelt Bdede@twaybethyloﬁnem(ﬁdBerngbam thetpiredpct o6 pxample 10a
g queﬂa 90 aéﬂPi:& s%l%ﬁ Mél%sﬁg)\/mlr = 737.4/739.4; anal. HPLC: Rt

cr ton
F ]é%ia 3 d| one (20 ng). The residue was
gélrlflei by preparat|ve HPLC (0 (r) 100% acetonitrile,
3 Yield: 24 g (as TFA salt). MS-ESI: [MH +
2: HRL

?o%%‘b%&v%?véén 351& 2) meﬁvl 5-
E&Qjﬁﬂ)_@l)ﬂQl .4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

A mixture of the product of example 8¢ (100 mg), 2-picolylchloride hydrochloride
(31.2 mg) and CsCO; (124 mg) in DMF (7 ml) was stirred at 60°C under a nitrogen
atmosphere for 18 h. The reaction mixture was diluted with ethyl acetate and washed
with water, sat. NaHCO; and brine. The organic layer was separated, dried (MgSQO,),
filtered and concentrated in vacuo. The residue was purified by preparative HPLC (0
— 100% acetonitrile, 0.1% TFA). Yield: 19.6 mg (as TFA salt). MS-ESI: [M+H]" =
642.1/644.1; anal. HPLC: Rt = 17.24 min (method 2).

Example 13

4-{3-Bromo-5-ethoxy-4-[ 3-(4-fluoro-benzyloxy)-benzyloxy]-phenyl}-2-methyl-5-o0xo-
7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile




Fur an- 2- car boxyl i ¢ aci d
{2-r2-brono-4-(3-cvano- 2- net hyl - 5- oxo- 7- propyl - | A5,

W® 2006317368 PCT/EP2006/061972
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hexahydr o- qui nol i n- 4-yl >6- et hoxy- phenoxynet hyl ] - phenyl
}-amde A mxture of the proé f of exanple 19c (100

nmg), 2-furoylchloride (36 m) and DI PEA (159 m) in

dihe hitler comgionad evas obtdinedasoxting toethe froethdd déscribérk for example 12,

R AOnT U SoupIRhiiads W g‘&:ﬂh%f%é @E&dﬁ%{ BROLANE 8e (100

sm)am éetsldug maéd)upﬁggm)prepairatw @re0 colbett acatogdnlem Yield:
Mo e one6 T b eﬂlabmc}w atyig\g IhBL@lasﬂ) Rt =

@%‘ﬂmﬂli L&P@hﬁg%i}é‘;‘ﬁz?ra I‘HIF{ & 67:rrgo N?Q mn
B o (5
fa

Br ono- 4- ( 3- cvano- 2- et hyl - 5- oxo- 7- propyl -1, 4

acryl oyl chl or| de (29rr1 |n the presence of DI PEA (159
iy e hiainc

scompoupd ey obarsdyagegrding tonthe faetherdidepstibed fuexpmple 12,
% Rob2)- dﬁt}@’nﬁmn&t}lﬂlcmrld&/ﬁyﬁ&hloﬁ%‘ t217 mg) and the product of

aplerken {00, BaF 570 Fihe cvosy urthedshy Piegeiaie gL S 100%

Emtnmhﬂe,znl%yﬂrmp YoeldnEx e meo(ey TFA satt). MS-ESI: [M+H] = 650.4/652.4;

h
%3% épgboﬁg ﬁlgg(%h@ &aﬁpnﬁF %Z%);ﬁ%&(iﬁe(?{]oxy B)henoxym
Gixavddic phenyl } - am de Reaction of the product of
exa e 19c (100 ng) with cycl opropanecarbonyl chl ori de

(@33-[-Brdnfb-4178-cRERS 2GR L5 SA PFDArdpyR . 4186, 7V Bexahydro-quinolin-
%gyr__greﬁd agcgr)gll n tg ]t he ﬁ: 1@% deicgl bed .I.n gxamﬂ e
A e SRR B Bl B rampe 12,

3%&%&—&1@1@-}& %dmezhyimetaymidS (Ox@ulj-apd dpyprotiyct of egample 8e

(L B TR bR e LG 00 g poniete
Seld: Kb R, SOV LB GoAn /638 @xmw@&@&ﬁ@w@ym (diast1),

\Rtunmmmﬁeﬁdsm)qﬁ@ﬂmtze 10:3§. faib: 5 the presence of

DI PEA (159 m) was performed according to the nethod
@xaaiploee i n exanple 22. Yield: 65.9 ng. Ms5-ESI:

[ MMH + = 608. 2/ 610.2; anal. HPLC. Rt = 21.37 mn
(@e{3aBtdno-5 Rthoxy24t [ B(2-methok vHethok ) bénagloplplienyl ER -asthyl-5-oxo-

r7§151jo{9{71- 1%4,5%,%—%%@%@quinoline-3-carbonitrile

A mixture of the product of example 8¢ (100 mg), 2-methoxyethanol (29 pl),
diethylazodicarboxylate (57 pl) and triphenylphosphine polymer bound (122 mg) in

dichloromethane (6 ml) was stirred under a nitrogen atmosphere for 54 h. The reaction
mixture was filtered and concentrated in vacuo. The residue was purified by
preparative HPLC (50 — 100% acetonitrile). Yield: 15 mg. MS-ESI: [M+H]" =
609.2/611.2; anal. HPLC: Rt = 7.66 min (method 3).

Example 17

4-{3-Bromo-5-ethoxy-4-[3-(2-morpholin-4-yl-2-oxo-ethoxy)-benzyloxy]-phenyl} -2-
methyl-5-oxo-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile




2-r2-Brono- 4- (3-cvano- 2- net hyl - 5- oxo-7-propyl -1, 4,5, 6,
7, 8- hexahydr o- qui nol i n- 4-

W@ kJosBiBthoxy- phenoxymet hvH phenyl } - car bam ¢ aRCTIEP2006/061972
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i sobutyl ester Reaction of t ‘F product of exanple 19c

(100 ng) with isobutyl chlordtbrmte (47 n) in the

presence of DI PEA (159 m) was perforned according to

t(ag rre{3hk?.eanhmI:4-|( bﬂaanMmNSeoﬂ?-val-d 4.5[6.718shexahydro-quin-
. R ?= 26.84

thod 1).

'A ﬁﬁituré’ Gt 1h@- cgﬁxp])uﬁ:&( 6@&@% 8f (6 0 1 g) in glchlor?mtfthane (45 ml) and

2-12-Brono-4-(3-cvano- 2-
FiBuorasedinagib (Y mbhars stived \Wry‘és heffll?é@acﬂﬁé ﬁB‘R‘?ﬁ%t"Yﬁsl 411uted with
didhlcz6m3thand, enskied withGvalerant brine e’SIﬁéi‘dSrgéﬁ;\. layer was separated, dried

PR e SR Ha B AT IS RY | 2 s B e’

$0BL21d-5- et hoxy- 4- hydr oxy benzal dehyde (123 ng) with
2- brormrret hyI - furan 3-carboxylic acid nethyl ester
viilt phoilinef-yla2-oke-ethoxhbenzyloxy]-phenyl} -

@eﬁeﬂhw%xbn 1%6&191', .5!6?7.8 YieedtdrolQiindThe-MBarbtitril MH +
= 3837385 (D).

@dughﬁ?g @ﬂﬂrelboﬁ@oﬁﬂ@a&-cﬁbmf&hn@eom (79 i RYith hloﬂph'i),hﬁe (34 pl)

i TS CEing $p Perratned srtondyie PR ndfhad ostitBed th cxample 60

Atieido S8 nvgn MPBESEAM-EHH e 67814/680.4 partah 1PIeC HRMd= 16.29 min (diast1),
SC I t i fromthe product of
ggarr{ﬂ &eghf’! %‘%{mhq) Iglagtmpd?]écélgtom trile (41 ng) and
§§xa APy cycl ohexane | ,3-dione (77 ng). The residue
urified by preparatlve HPLC (10 (r) 90%
QC?J—PZJBI'dmd ﬂ)( 3-cYhR)- S melBA- 398ko- Mprdpel-1 4[% 8thexahvdro quinolin-

Foshs QX%D noxvmectia -nhamxssi-%ﬂmnﬂmsg-\a .h?vl acetamlde

Ul (Aol } T 1TTUU

@m?ﬁn%r s RS Eound 'f°Fﬁf§| ! xemple p} Toy (75 mek, with 2-

Ghlap]&nemethylamlne (38 ul) and TBTU (59 mg) was performed accordlng to the

hf_( &l&wlg %garﬁ 1 86}}} ?‘heﬁre?fdnﬁ pgﬁﬁaryffﬁ%%?&h%&ﬁﬁﬂt (40 —
%oﬁcﬁ@n(tﬂ!]@ i § Iﬁldﬂéﬁé Iag}d\élé -BY: B\/Ié:Hﬂ uT i78h4006#phanal. HPLC: Rt =

WMﬁi(nibfth(ﬁp(gn”pl e 19c (100 ng) in dichl oronethane (3
After stirring for 18 h, the reaction m xture was

dﬂxlani;ﬂdl%th di chl or onet hane and washed with sat.
NaHCO3. The organic | ayer was separated, dried
MB@FBIOIhO-I4t-(éFce/dma-ﬁdneihVﬂeS30K0-§tm‘dp\rlﬂ 4/5.@]708 hexahydro-quinolin-

11: %E R gﬁ |—|]i _
3%53/45‘@151% ﬁeth@i‘sah (ZJﬂB%:beI@vloxvggelﬁldéthe( di ast| ), Rt =

Alkylation of 3-bromo-5-ethoxy-4-hydroxybenzaldehyde (5 g) with 2-
nitrobenzylbromide (4.85 g) was performed according to the method described in
example 1a. Yield: 7.88 g. MS-ESI: [M+H]" = 380/382

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

The title compound was prepared according to the method described in example 1b
starting from the product of example 19a (7.88 g), 3-aminocrotonitrile (1.7 g) and 5-
propylcyclohexane-1,3-dione (3.2 g).Yield: 8.54 g. MS-ESI: [M+H]" = 580.2/582.2



(diast2) (nmethod 1). Diast. ratio: 7:1 Exanple 29
4-r 2- Brono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4,5, 6,

wQ 2@ehemsehvdr o- qui nol i n- 4- PCT/EP2006/061972
yl) - 6- et hoxy- phenoxynet hyl | - | - ( 2- met hoxy- et hyl ) - benza
m de (a). )
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4- ( 2- Brono- 6- et hoxy- 4-fornyl - phenoxymst hvi ybenzoi c
dc). d 4Et-(BrAnesd-benzAloxy)-dtbromo €Fethoxy-phenyl]-2-methyl-5-ox0-7-propyl-

3.5 8% ReGhbas\audidihilomdigiagal dehvde (4 g) with

=BT OMoMet Nyl DeNZoOrc_acra ne nyl ester (3.73 g) was

| aréogg{;,g &1{5?39 o r%s\’i/:% M}fe Kﬁ; &ggﬂ&sﬁf h%ﬂl iogl SP@ERrBduct of

£xppler1966.9 8) and PEHIS- azl%@eﬁhyﬂ i Tdi%(lﬁogpap ftey stigring gt 0°C for
1, Baﬁ@é&h}’(ﬂﬁ gerﬁpérﬁlﬁfd for 24h,yi_¥_1)e Bactiof Oniktyd &V&Xﬁllf@édlydlluted with
zoi c,aci er ou

S BREPingRE Gpd Hahed STHE SateRbly droBof PRBS The Shmig laver was
Isepasated,tdrieg (Mgh@.), Hitepedoahdoconoéntetaiipl verc2®aY(dd:43.69 g. MS-ESI:
E nacsrgtzzﬁtille(l 34 g) and 5- _

ropJIcycIo exane-1,3-dione (2.51 g). Yield: 6.74 g.

Z@;r ESh-BI{)MBbﬂ/*{zﬂrsz%ﬁéﬂ5(3(&Lno 2,methyl-5;0%0-7-propyl-1,4.5.6,7.8-hexa-

2 Brom) 5 cvano z met hyl - pyl-T,4,5,0,
. 1 44 e,l th

AcRlAm r-"ret hyl |

e%%%fo&; 5 l?fﬁh%w aﬁqré Gy &dﬁ’i Gk 56 SRampld e 1.2 0
stas rprefdrmdd mmnﬂg)to th8 nethodhédescrlbeat foo rexamp(]b BaeYvedd: 1.36 g. MS-

r it in addition 4N HO was added unti |
%ﬁf Tﬁrlo (gﬁgy ‘extraction with ethyl acetate. The

280 AN 0|2 RT3 QARSI S5 probly)- 2.4, 89 X Hrahydro-quin-
I'ltered and concentra n vacuo. Y g.
iplingeyl)-6 r-at] ] thenqmm wl]-ph@nvl} 2-pvrrol1d1n-1 -yl- acetamlde

X rgl%ffggga(ﬁﬁa? Bf(oéHFtrfgﬁ qump{mItézly 8 13? n?g)s %ng p?rrgpgme (ISAE ;ﬁ) m THF (5

éﬂy!\&as&tﬁteﬁofoy jahfhnmlg/ nedckiyh | mixitré Evasfedlhge!(y wathhgthyl bestate and
S wirR B ef ArGOT AR RRE, SAF Sl TAGEE Quason,
(fderadAndvenncensratedrinedces dbe dpsidnet was pusifindt yopreparative HPLC (10
@Sﬁfotypﬁéi:téﬂ?trﬁéwer}@@ Y‘fblﬁl 9i. 87r9 g&b TR, MEMSH tM+HT =

mn (diastl),

félé%%“na’(% Igﬂ@ Rt nét3l§§dm2§h0d@|)ast ratio: 4:1
&i—PL% anpl e 30
-5-et hoxy 4- [3 (i sobutyl am no- net hyl ) - benzyl

t4-|=v1) 6- ethoxv—phenoxvmethvl]-phenvl} 2 [( 2- dnnethvlammo ethvl) methvl—amlno]-

acetamide

The title compound was prepared according to the method described in example 19¢
starting from the product of example 19d (136 mg) and N,N,N'-trimethyl-ethane-1,2-
diamine (277 pl). Yield: 41 mg (as TFA salt). MS-ESI: [M+H]" = 690.4/692.4 ; anal.
HPLC: Rt = 12.14 min (diast 1), Rt = 12.46 (diast 2) (method 2). Diast. ratio: 7:1

Example 21

4-[3-Bromo-5-ethoxy-4-(2-methylsulfanyl-pyrimidin-4-ylmethoxy)-phenyl]-2-methyl-

5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

(a). 5-Bromo-2-methylsulfanyl-pyrimidine-4-carboxylic acid




(a).
4- ( 3- Bronp- 5- et hoxy- 4- hvdr oxy- phenvi y2- net hyl - 5- oxo- 7-

w@empsi3bs 4,5, 6,7, 8- hexahydro-qui noline-3  PCT/EP2006/061972
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-carbonitrileThe title conpound was prepared according

to the nethod described in éxanple Ib starting from

3- br ono- 5- et hoxy- 4- hydr oxy- benzal dehyde (6 @),

At Cridethglaoring (6 2mlPwes adgedaindpwise to a solution of mucobromic acid

B 0 P g 4 5 o

i 1.t teectisr mixhare iees g Wl to wern oot tsmperativiey il stirring was
@o§t1191ed|\f§’ dnokher [sWiHIThe Tedbfioh 4fiftutdIvas acidified with conc. HCI (33%).

hg tlﬁ]E{pE uctswé&%btqmg(? g'e%m/atloge%eﬂ oxlyé 1\%8 %§0M+ﬁ?en¥49/251

byt Sh o SRl gk ne- 3, carbonitrile

E@g Qrg%lg:rt ?ﬂ[foexgﬁl@és?ﬁe 5(121%%) g%ﬂ%ﬁ gl ﬁgg rpl%x/.?ag hg?h‘oggnated in a
DARR pmwm wrthe pteserith of KEHE (260mg) anduh08o M@nd?falS@m €360 mg) for
Wi, IThr% Itr%)eéhoﬁ‘r ﬁghgl?eevgﬁslnglté’i@& Bed Vdé’bsélﬁe ‘ﬁgﬂ ShshedS@th mbhEES G warm).
fThPthF@e V%ascfoeefﬁérér?firtaé@&y phits, ¥ue ffrﬂ@"?h%@r a%fkt%gf conc. HC

¢33%)yaé @IT ap rme Iﬁempitdté C(KBJ)? wak Nfilkeed affeamt e maeark digRor was

gﬁgceﬂr%‘rfg % /vgg,zio 'ﬂlealﬁ %ﬁﬁ%c@%tﬂh&%ﬁ;%% ﬁ%oggane. Yield: 200 mg.
(MlS&ﬂH IM+HEF0hi n (diast2) (method 6). Diast. ratio:

40){ z(l\pipthvyhulfatwi-nmmxmn#wn-mﬂmm am no- net hyl ) - benzyl

oxyl nyl } - 2-

Reos? o sploridea(ihS caty wosaskdah i 6. enlviRn (9KDMILAPb3 W) in

@hdhﬂdrblgetﬁaﬁ@ g}z ttmg Qiﬂérhﬁlrﬁg?CHﬂCWCoforeX almothel aednl @fxture was

i.50- bu i

o RRep 30e? TB i, o disaq Pesf e SR e B gl atd THF 3 m),

doliovest yapation mswmidmott dithe pridioeofexamplesZ1H (206 nmg) at 0°Cina

%t?%ﬁﬁr ﬂﬂ@@ggﬂ%\?\gg@g set‘ﬁglﬁg 8‘\% gd? 1%3{1' Wlofn T xture 3vas cooled
@W&MM@& lierMEdé‘{’ﬁ ulyveas addedy ehakrringat f30e@ for3 h, the

Eéé%ﬁ@ﬁ alikioge WY Guéldhéd IwitOOROIRCEiNEScbhttatedinl chb A The residue

Yi el as TFA salt

‘g?sﬁg‘?dgg ‘é’\ﬁﬁ‘i anﬁp}}_egen%@nn_lg fgh‘S‘Bn E}Y%%‘ﬂ%@* fo pHR}1 with 2N
1\&(1&5, followédibypextrgctiometithodicidpronidtiame. Thebriganic Jaykr was separated,
SERERUESDY. Ststed a0 sqnoegupieg gy postion Vi HR0 g, YIS BYE I -
146t hyl } - benzyl oxy)

=

phenyl | - 2- et hyl - 5- oxo- 5, 6, 7, 8- hexahvdr o-
(g@) AdBrome- Sze‘rthKVrAr(Qfmeth\dsuifanv nvmml mrﬁgdmﬂﬂnomkbenzaldehvde
pr epar ed ord the tho descrlb in _exanple
doanixtuss of rfEe o @10021@&?% e %oxﬁﬁgowg&-hydroxy

defzaldehgdé N8Ot hmg), pyﬁphﬂniy\@hosphme polymer bound (393 mg) and
diethylazodicarboxylate (186]) in dichloromethane (25 ml) was stirred for 18 h. The
reaction mixture was filtered off and the filtrate concentrated in vacuo. The residue was
chromatographed on silica gel in heptane/ethyl acetate = 3/2 (v/v) as eluent.

Yield: 98 mg. MS-ESI: [M+H]" = 383/385

(e). 4-[3-Bromo-5-ethoxy-4-(2-methylsulfanyl-pyrimidin-4-ylmethoxy)-phenyl]-2-

methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile




(81m ) in acetonitrile (5 mM). Yield: 4 1 ng (as TFA
salt). M5-ESI: [MtH + = 655.2/657.2; anal. HPLC. Rt =

w@208/1mi3es (method T). Diast. ratio: 3:1 Exanpl BCBRP2006/061972
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4-r4- (3- Am nonet hyl - benzyl oxy‘27- 3- br onp- 5- et hoxy- phenyl

| - 2- met hyl - 5- oxo- 7- ) )

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

iThei titk( @mpound was prepared according to the method described in example 1b

b SoReh MOV REREW 230/ o Fol)] SRR SHBAINNAIL R and 5-

pranyjayclohgxapesl, -dng d2@ melr Bheyresidor ivwas-perifigd bymreparative HPLC
£0 1, X0 Lacfork ik WIO)@ tI‘FtA)thél& amn @OPFA2GHR) "rE-ERIdM+H] =

A, T R (L8 R S e L B etnod .

priggti @ativb:a4:&¢ was filtered off, vvashed wth water and
dried in vacuo (500C). Yiel d: 197 ng. MS-ESI: [ MtH +
BWample22. 4; anal . HPLC: Rt = 23.72 mn (diastl), Ry

24.12 mn (d| ast 2) ?rrethod 1). Diast. ratio: 3.5:1
(thran-Z carboxylic acid {2-[2-bromo-4-(3-cyano-2-methyl-5-o0xo0-7-propyl-1.4.5.6.7.8-

bk fhytis- &ml&imldwé ehBRF-Hhenoky Rt G RNyH Elntia Y - pheny |

- 2- et hyl - 5- 0X0-7-
X epixturd of the Hrodudt Mmamgreow'(ml - Jé%lvhmﬂdél (36 pl) and

PRICHP e S s g B i

Masvrb]uwd with Tiffletomiethane and wasked=wath Isaf. WaHC@gasThe organic layer

rsreﬁg‘a% g@&l(]ltdggg)% a tfgt reﬂ@ncf S%Bh%e(ﬁnz%tvﬂé? \Pﬁl% re51due was

I'n vac
M}flﬁﬁd &y pigppebpa LG 2¢HPClQQs (acptondoby. a¥¢ft1d>n67 rmg eMS-ESI:
QMWTE/&M 4649 4 an&1917n>m k@s 213% Iﬁﬁhl (h)eth JMEHESI 1 [ MH] +

2/ 566.2; anal . di astl) Rt
Exhhglé231 n (d| ast 2) (met hod 2) D| ast ratl o: 3:1
Exanpl e 33

N-{B{ Bﬂmﬁe-@n(étdmnqé%étﬁvlhﬁﬁdxmﬁmﬁvﬂ 4.5 17z8-hexahy diohginolin-

ne-3-carbonitrile

Rsostd, o i, 5 OB B
a?resmoe” 11 48( R mthavas uesformad wrsarding tpathe gnethed @escribed in
\mrhplalzczhis(w@rmthﬁ@emnﬁbpm —aglsli.4/60614; oinaﬂmrm Rt =19.01

R s e L
gjge residue was purified by preparative HPLC
\(i%@m&‘l %acetonltrlle) Y| eId 44 mg. MsS-ESI: [ MrH +

Cﬂe@ lS)oxoBt-propyl-

_1 4.5.6.7. 8-hexahvdro-qu1no lin-4-y1)-6-ethoxy-phenoxymethyl]-phenyl } -amide

Reaction of the product of example 19¢ (100 mg) with cyclopropanecarbonylchloride
(33 ) in the presence of DIPEA (159 pnl) was performed according to the method
described in example 22. Yield: 52.1 mg. MS-ESI: [M+H]" = 618.2/620.2; anal.
HPLC: Rt = 20.30 min (diast1), Rt = 20.71 min (diast2) (method 1). Diast. ratio: 7:1

Example 25

2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-guinolin-4-
y1)-6-ethoxy-phenoxymethyl]-phenyl}-carbamic acid methyl ester




Exanpl e 34
| -{2-r2-Brono-4-(3-cvano- 2- net hyl - 5- oxo-7- propyl -1, 4,5

WQ 8006/,18Bkexahydr o- qui nol i n- PCT/EP2006/061972
4-vi y6- et hoxy- phenoxynet hyl | - phenyl } - 3-net hyl -urea A
m xture of the conmpound of éxdhple 19c and
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4-ni trophenyl chloroformate (55 ng) in dichloronethane
Reaction eletbe ptaductedl dxampR Hic (VB0 myg) anitinmethlchlarbforatei(28 pl) in

?f{ re ée %‘P‘fﬁ?Eﬁn(q 59 fy'tl)r &/héqgaﬁfﬁ'gq ?%Eﬁﬁﬁlﬁqﬂ the n%ﬁi?)td%récrlbed in

reaction m

grenplor2gn¥ididres Ame. MSFEH [MAHH 52608 MaHEZmnalf fEPLC: Rt = 21.37
Oifl a1 ), R &1 2 VEPmHERRsE) et 15.DihdIERS) 1:11 | ter ed

and concéntrated in vacuo. The réesidue was purified by
g;rxgﬁqﬂ@nsve HPLC (20 (r) 100% acetonitrile). Yield: 54
ng. MS-ESI: [ MtH + =607.2/609.2; anal. HPLC. Rt =

D 28Broftiad( ZHcgeriol 3-meRtyl-5-dxo-A-8rapiyl: 1 4. 6.3 8 Nexbimetrbrgdinolin-4-
}(3) 6- ah%%/-’ph&ﬁ)&kr&eth%l]]bh%ﬁeﬁpéaﬁaﬁgc acid isobutyl ester

Fipelr aZliTic= Cal DOAYTTC dCl

{R’)ceaét?onb?1 o aﬁfloéﬁlgf % é{]égrrp?en 'I@J A0 mg) %Ak {soBuBRP ¥hiorcfofinate (47 ui)

Jihs %?ﬂ%‘iﬁﬂ%‘ﬁ tH%l/wS pasfesmgd pecosding o the angthad described in
%ﬁﬁ?ﬁpl@m WasldP 7€ kg, e SATSTO mng 0630096541, HPLC: Rt= 26.84

T o3
ERhippd 8L 2728 gz oo B it br mac e (55
@2 perazine (469 ng). The residue was purified
ag}pgf)%\fatlve HPLC (O -> 100% acetonltrl le, O. 1%

2stor 7 8- hexahvdro qU| noI i n-
4-yl) - 6- et hoxy- phenoxymet hyl | - benzyl } - 3, 3- di net hyl - but

yi(lhyiatitm Acf/| Atbramo-Sfethdrmy-4phpdiozy bénzamhpdle @28 (mfo with 2-
gl o&dglhﬁ L {UIQ'{J %X:Lu%%?%lw cgﬁ' kﬂ%‘iﬂ)@ gg&zﬁl@b) sPIFJéFo%QE QCcordlng

o b desqibedBEBAmPIRNRH ield: 196 20 A6 Sk (VA" = 383/385

HPLC. Rt = 21.26 min (diast]l), Rt 21. 54 mn(dlast2)
(%tk&%ﬂgm_&%n@ggo -3 methyl-5-0x0- 7-propv1 1.4.5.6.7,8-hexahydro-quinolin-

43y 1y-8-Jticxyphén g3 mistial pfidaiv8 idaox PLiOA6d fretivdleer | , 4, 5, 6
, 7, 8- hexahydro-quinolin-4- viy

T&lbl”tﬂleyeqah;mmﬂ)mast rgpdred avcording aartha methagicdebcbdadyin example 1b
%ﬁa}tﬁ{g from the product of example 27a (191 mg), 3-aminocrotonitrile (41 mg) and 5-
propylcyclohexane-1,3-dione (77 mg). The residue was purified by preparative HPLC
(10 — 90% acetonitrile). Yield: 168 mg. MS-ESI: [M+H]" = 583/585; anal. HPLC: Rt
= 23.06 min (diast1), Rt = 23.43 min (diast2) (method 2). Diast. ratio: 4:1

Example 28

Propane-1-sulfonic acid {2-[2-bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-

hexahydro-quinolin-4-y1)-6-ethoxy-phenoxymethyl]-phenyl}-amide

Propane-1-sulfonyl chloride (31 pl) and pyridine (44 pl) were added to a solution of the
product of example 19¢ (100 mg) in dichloromethane (3 ml). After stirring for 18 h, the
reaction mixture was diluted with dichloromethane and washed with sat. NaHCOs;. The
organic layer was separated, dried (MgSQ,), filtered and concentrated in vacuo. The



Reaction of the product of exanple 32b (100 ng) wth
et hyl chl oroformate (19 m) in the presence of DI PEA

w@ d®ormiB6svas performed according to the net hodPCT/EP2006/061972
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descri bed in example 22. Yi elfg_ 37 ng. MS-ESI: [MH +
= 636.2/638.2; anal. HPLC Rt 19.81 min (diastl), R
= 20. 14 mn (diast2) (method 1). Diast. ratio: 4.5 1
Fesdduel was3purified by preparative HPLC (20 — 100% acetonitrile). Yield: 52.7 mg.

{@s gﬁ B[’;\Sfﬁﬁﬁ 65%. 5)6388: %}Mﬁﬁ’é-‘ RE 25936 RhqBMstl), =272 min

qui no

\ipstd) @nﬁb@@l)ppéaﬁbiytméﬂhkll | -pyridin-2-yl}-carbanic
acid net hyI ester (a).

4‘11‘(321 %0- pyri di n- 3- vhnet hoxy) - 3- br ono- 5- et hoxy- benza

MZ)—6-amomfphwaxdnnthSrl]vN X2ﬂmﬂimaveéth‘il)-25&amde was

preforned accordlng to the nethod descri bed for
i ' o, 515 ethyd }-be) aml*@tﬂ wethy] ¢stera
|nd|chloronethane/nethanol = 99/1 év/v as el uent.

\Algylgtmg 0D 3rhjomg/é_ g@xy—f-hydﬂoxy beppidedgde (4 1) with 4-bromomethy1—
4)@%‘1& dcid\eRy Rytet @ was performed according to the method described in

ey Dpﬁ‘é@d é’%é'ﬁwg &Xaﬁm e ?ngeéhﬁlar ﬁoﬁf? i

0 ano
<o G@lth hbéﬁbﬂ:a@meﬂwhmterocrot onitrile (
116ngf and 5- propylcyclohexane |, 3-dione (218 ny

\Thgmj e ggnpqvgd m@.}ggpare{l Wq]rd-mg tg 5h¢ g@:gho(dc escribed 1)n example 1b
ﬁbﬁ‘m&e ‘bir&fucP BP%@pl@‘?@m(é 455 O3 AminRE BN itrilk (£.32: 8 and 5-

@f%nyicys@m%& %Hé%%@%gmy\ﬁpldpwa MBS0
g@bd £ & Brdn o-%fecr a w&&qsﬁ almdro quinolin-

) LA

mﬂbérmlmxwfphach%dtle]-htﬁzo @erforrred according to
the nmet hod descri bed in exanple 22. The resi due was

puniixturedofhthe preduat af examplpLed (6.6 2) 200 PNaNaOUN|11l 3 mB)in dioxane
\(4(56 1511213) wds s’fEred MB56%! forll MhH]I'fie Tea@g&{ RibdureApa zpoul’ﬁ-lﬁ water and in

di as e;i) mn (diast
gsldltlgp A HCﬂ &Ilap gdd @tﬁp&},%ﬂ fgllg\ged by extraction w1th ethyl acetate The

|43rHa'ﬁ1oB[ YD wars eV ANbEY -whith bding, Ydried (MgSO|4) ﬁlgered %nd c??cegﬁated in
i 0 n enzyl oxy} -phen -
r’fgf'f?y %ﬁ é(é-gVWE%Q)fw%ﬂ 5%251;82 heiahvéro gw ngl I ne-
2’((1)86‘1- b 148 3Ly IhE bYh G5 G4 8k L8R SaloCquinolin-

(21 1y

@ze)- mhoxwmhﬁn@mmeﬂm\(ﬂ-ﬁf (Qimezhbxv-e yhbenzamide ( 3 ) was

stirred for 18
Coupling of the compound described in example 29c¢ (100 mg) with 2-methoxy-

ethylamine (44pul) and TBTU (82 mg) was performed according to the method
described in example 6d. Yield: 70 mg. MS-ESI: [M+H]" = 636.4/638.4; anal. HPLC:
Rt =19.25 min (diastl), 19.55 min (diast2) (method 2). Diast. ratio: 4:1 (HPLC)

\_

Example 30

4-{3-Bromo-5-ethoxy-4-[3-(isobutylamino-methyl)-benzyloxy]-phenyl} -2-methyl-5-

0x0-7-propvl-1.4.5.6.7.8-hexahydro-gquinoline-3-carbonitrile

(a). 4-(3-Bromo-5-ethoxy-4-hydroxy-phenyl)-2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-
hexahydro-quinoline-3-carbonitrile




h. The reaction mxture was diluted with ethyl
acetate, washed with sat. NaHCO3 and bri ne. The

woe@anitsed ayer was separated, dried (MSH), fPECT/EBP®A6/061972
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and concentrated in vacuo. The residue was purified by
preparative HPLC (40 -> 100%-acétonitrile). Yield: 13

nmg. M5-ESI: [M+H + = 550. 2/552.2; anal. HPLC. Rt =

Thg #itha mr(lpmmﬂodasl])repiﬂb@atcordiagito:thél niethddxdesptibeddih example 1b

f}fagt%}'gg Q 345 [J . gﬁ;%x%j- v nP%8aHdB" @PY), " S-athirocPotonitrile
>(2 Pl @) ané éx@mmsigvmmmy Brdipng. (3B gk tThexpacsionymixtuse wag cooled
anQNAREAE cb omi’d wad ﬁﬁ@%ﬁ?&fh ¥hd Raganesi fhanyl |(cold). Yield:

or| t per oxi de (600 ng) was added
ggﬁ@ @&6ﬁ of §§%§¥hylbenzenesulfonyl chlori de
and . 9

propyil-ddt. 56, 7819hé3(@h{7dro @nfmhné’-lﬁecarlnmamil@n m xt ure vvas
concentrated and the title conpound was obtai ned as
whinixtureoifithe pfoduet af gzampleadOri(£.26 ighrm, ¢.rdibtomspmaxydene (9. 31 g) and

Y(z@kﬂ (132 ?ﬁ nngvm 100 ml? was stirred at 60°C under a nlh'o%en atmos here for 2
Brom)ms hoxy- et hyl ) - benzenesu

,l%t re@tlpplraleiﬁw éZYﬁS rf’élu(eailwﬁ )et%sacgra@e@dt wa%leg SYith e
of arI]rI(t(Bg idostitet Thé of@&ﬁffﬂhﬁr% dribaiMﬁlh) Hil@tedl didl concentrated in
et

P, 1 el ShoomaTaBingl o i, i it keoty B Lipane = 12
IWVD(Yfe}:dr 2350 grMSERICEVitHRT ed63TA/620:4/631 Fhanal cBPHGe Rt = 17.71
&h '1‘8%@} rhif (ﬁi %%M@ﬁﬁ%lmm and washed

sev I mes Wt e or ganl C phasevvas

$é)palﬁ@B%m&ﬁle%%x@mmﬁéobﬁfﬂarﬁfhﬁcrﬁ&h{d%‘él@zﬂ&ﬂ%%l} -2-methyl-
he T1T1 ePr Odsug% e al ned as3br Ob\l(\)lr1111 Qie Yield

-}\ %%ﬁg{%rrg &P%&)aqfrg © I;Fxémplteh%b %ICR)X mgz B3R ot ylarfnné (79u1) in

4egtbpitrile € hoRywpdh stimed) fiet h§ (. -The- fedetivat mistyreewhy kcpndeatrated in

71189:?03 ‘HIJ %!8@1%% @gaé%s Rzeﬁ (}B@@% ;H%né’ bnd g%sigéf{)%ﬁtsaf’ 'NaHCO;.

é[ihls pzsg@il@ tRyeT e éemﬁr@q@cdnedf Q2 flterad pnd owmetratedgn vacuo.
Mk redidudivas %Qnﬂ&i by Préifativé HPDC (ThS 100998 hécdbhitHIXt0{% TFA).

e o W 0 “%%UAQ%S?T%?%% Hhe®: o= 1356

@@ diiast 1), Ryt e1 1 @B maDfdisX) (methdd 20liBiast| raeid: 3:m
di chl or onet hane and washed with water, dried (MySO4)
dwmpledkntrated in vacuo. The title product was

obt ai ned via preparative HPLC (0(r)90% CH3CN, 0.1%
4-[3-Bromo-5-ethoxy-4-(3-{[(pyridin-4-ylmethyl)-amino]- methvl} -benzyloxy)-

phenyl]-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was prepared according to the method described in example 30c
starting from the product of example 30b (100 mg) and 4-(aminomethyl)pyridine
(81pl) in acetonitrile (5 ml). Yield: 41 mg (as TFA salt). MS-ESI: [M+H]" =
655.2/657.2; anal. HPLC: Rt = 8.08 min (method 2). Diast. ratio: 3:1

Example 32

4-14-(3-Aminomethyl-benzyloxy)-3-bromo-5-ethoxy-phenyl]-2-methyl-5-0x0-7-

propvl-1.4.5.6.7.8-hexahydro-guinoline-3-carbonitrile




TFA). Yield: 22 ng. MS-ESI: [M+H + = 612161A; anal.
HPLC. Rt = 21.31 min (nmethod T). Diast. ratio: 4:1
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4-r 2- Brono- 4- ( 3- cvano- 2- et hy, [ 5-oxo-7-propyl -1,4,5,6,

7, 8- hexahydr o- qui nol i n-4- yI et hoxy- phenoxynethyl]

JV-di et hyl - benzenesul fonam de (a). 4-Brononet hyl -

& di el [Hy(3-Aridamothslibéraplony H8-bitreo 5k dthex yepirepplliPamethyl-5-oxo-7-
%P&p%-ﬁ%‘?'s,@ﬁ?é-f}&&ﬂ%x JuthoTib@APlafbotid il Starting from

drethytanrnme (37 ana trme product of exanple 40a

(&?Iéxtﬁﬂ*) of)tﬁé ﬁfoquct]tﬁ?%x Eﬁggle@‘Ob((bﬁpfn%? %@NQN% S’PSCBEEEPDMF (10 ml)

= 306/
zqu gngp@ ,fg_ 2 h( };h% (ﬁgﬁ‘@olg nwgpwywassp@;g@d n wap ?pd he4pr5c151tate was

fil@rddeaf iy adhed CWEt}ﬂ Qlatef-and dried in vacuo éSO°CBﬂ Yield: 197 mg. MS-ESI:

Pty G SRR PR TR 2L o n B TR G R (Gast)

t(method il RiagtOratip: 3.6drti ng from product of exanple 4la

(122 m%) and the product of exanple 30a (222nﬁ||2t
Yb)el 04-14-63 -Aninampthy1-bénaylaky)-3-bamne S7cthoxyrpheny it methgl- 5-0xo-7-

o 11,816 G- Rdahydro Mneﬂﬁba%nﬂ%ﬂe?) (method T).

Drast. ratro: 4 Texanple
iAVm{l)aufe?oth@giQd&ct(&'eﬁélrﬂ UG 3aa TE33 by, FrigheyiphBéphé pdlyrier bound

d . .
J190 frisd 2B OB ofl Sttt DT dishlrgms thans, 7oL YW Fes ftired at
de°Cubf dRyh.aTheo reaofion Imlxmr@ osst filtdred aadpdoncéntra(eiOf: vapuo. The
52 | 1 of o
\g%séci(heg(?%s ?ﬁﬁ?#&% neéaﬁﬁwe scr | é e—g Iﬂlr)]&/ é@ﬁ)nﬁhf"e grlwe'ii'FA) Yield:
0@ nag (as salsMERESL: [MH]I]F =56%8/5663; amlaHPLQPlB@ F9.31 min

gsuaa D)7 RtH 10, iijhﬁﬁ(‘dEQstz) gnefhoa ). Giadt Atib A5t 2) (et hod

ast. ratio: | €43 Thi ophene- 2-sul fonic
Fxiachfle3 2- br ono- 4 (3 cyano- 2- net hyl - 5- oxo- 7- pr opyl -
1,4,5, 6,7, 8-hexahydro-qui nol i n-4-yl)-6-ethoxy-phenoxym
@t [3yBiomplideshoky-ani3eleydfsryinmithytl-diehoioxof) -phbey 1 2 ankthyl- Hbxo-7-

%8@'@‘&87(2&9% Q o) uExﬂ)hth 30&9[% &e sul fonyl chloride

Jdccorarn U the net hOd

i it f /91

SEEBE R P S gl S DR P GO AO o)
gigxape/water o 1/146v{v) Ewanhptiged;at 100°C for 18 h. The reactlon mlxture was

diluted with dichloromethane followed by addition of 2N HCI. The organic layer was

separated, washed with sat. NaHCO;, dried (MgSQ,), filtered and concentrated in
vacuo. The residue was purified by preparative HPLC (20 — 100% acetonitrile). Yield:
44 mg. MS-ESI: [M+H]" = 565.2/567.2; anal. HPLC: Rt = 15.96 min (diastl), Rt =
16.33 min (diast2) (method 1). Diast. ratio: 4:1

Example 34

1-{2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propvl-1.4.5.6.7.8-hexahydro-gquinolin-
4-y])-6-ethoxy-phenoxymethyl]-phenyl}-3-methyl-urea

A mixture of the compound of example 19¢ and 4-nitrophenyl chloroformate (55 mg)
in dichloromethane (4 ml) was stirred for 2 h. Methylamine (2.7 ml, 2M in THF) was
added and stirring was continued for another 3 h. The reaction mixture was diluted
with dichloromethane and washed with sat. NaHCO;. The organic layer was separated,
dried (MgSQO,), filtered and concentrated in vacuo. The residue was purified by
preparative HPLC (20 — 100% acetonitrile). Yield: 54 mg. MS-ESI: [M+H]" =



4-r 2- Brono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7-propyl -1, 4,5, 6,
7, 8- hexahydr o- qui nol i n- 4-

w@ kgosdiBthoxy- phenoxynet hyl | - benzenesul f oni ¢ aBCTIEP2006/061972
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i sopropyl ester (a). Tol uene-eﬁ,?-esul fonic acid isopropyl
ester At 0 OC, 4-nethyl-benz Sul fonyl chloride (3.8
g) was added to a solution of 2- propanol (6. 12 ml)
607 ,@&60’9(1& aml( BPBCR} = 1DI838 mea(didstr), Ri =1 6118 miagdmbt2) (reethod 1).
Hiadl Ak fOy 2 h and then at 20 O0C for 16 h. The
reactlon mxture was poured into water (150 m) and
q?#ahgﬁ wi t h di chl or onet hane. The conbi ned organic

s were washed with 3M aqueous HCO and sat.

W’é@@ne Alh®ox iy nﬂcﬁi'VQSQ@Q lﬁBﬂloC@(‘ﬁ%b@I-in@ thyl-5-0x0-7-propyl-
\rlla‘}cygk7 L-Qe%( ll,sél]e : 0 t o nedas z el . ow

A T ENE T
gtarﬁﬁgfrpmo‘dm qirodifct ok anphple 48a (1 9% Mgip)-ndraphenyl chloroformate (55
n@ﬂﬂﬁéﬁﬁh@'(ﬁ%@ﬁl Fife F8lidub %&ﬁé{&gieacw gfeg%‘% i3 @ﬁ’LC (O —

e reaction ture was sti
00% aceteniEtle.of 1 XiFdve Yigld: 68 e d(@s ntA 2alth M§FE§Iat [M+H]"
Pdammmazn énAXHPRC! RE=SIQVAY iin (did¥Bl9, RY £ N2.04 min (diast2) (method 1).

chl o hane. The conbined organic |ayers were
ﬁl?sénra{‘ﬂ/g ) and concentrated in vacuo. The title

o%gliieﬁvas obtained as pale yellowoil. Yield: 1.06

‘lv E{?T?'B%Hlo A <(33cvﬁ%{@ﬁqn2th{ii‘?§-9¥$-75pr86‘ﬁ 1?4,3,%9798/ hexah$drd-Guinolin-

) nexanyoro QUInO

aci d

: esterThe titl '
aﬁﬁ(f’ o ey gﬁﬁ’lf rﬁeg%&%éﬂpg)ﬁ%ﬁ’h r%sh&em@cwb@ae@de (27p)
Was@%ﬁﬁﬁh&l afbébrdﬁr&%& th® Inethod dé&@ﬂiédtm eﬁarﬁpqarml Fiekd}83.5 mg. MS-

G50ty s e L IATR i BOLAT = 2150 i

((d!laagl(nzgthqdrb)t hod 2). Diast. ratio: 10:1 Exanple 45
3-r2-Brono- 4- ( 3- cvano- 2- et hyl - 5- oxo- 7- propyl -1, 4, 5, 6,
‘Exanmb‘(é'ﬁydro qui nol i n- 4-

v5>6 et ho henox rrethh I I -1 \é met hyl - benzenesul fonam d.

40a, starting from 3-net 1y| benzenesul fonyl chloride
(Ractian) of ihv Iim)dmft)sﬂ exnmph: 3eb (B0®ng) withdethylchloroformate (19 pl) in

glzéqé%%éﬁg ro?ﬁﬂ’% lf% ﬁg@%&? Egc%%lﬁé % ?ﬁ&n%al%drﬁegcrlbed in

vent
gxanpleoiFe Yhgld- 37(/111@M§-I tHE s1116B624138 %% anal. HPLC: Rt = 19.81

min (diastl), Rt = 20.14 min (diast2) (method 1). Diast. ratio: 4.5:1
Example 38

{3-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-6-ethoxy-phenoxymethyl]-pyridin-2-yl} -carbamic acid methyl ester

(a). 4-(2-Amino-pyridin-3-ylmethoxy)-3-bromo-5-ethoxy-benzaldehyde

Mitsunobu reaction of 3-bromo-5-ethoxy-4-hydroxy benzaldehyde (490 mg) with (2-
amino-pyridin-3-yl)-methanol ( 250 mg) was preformed according to the method
described for example 21d. The residue was chromatographed on silica gel in



The title conpound was obtai ned anal ogously to exanpl e
40b, starting from nethylam ne (105 ng) and the

w@emdac3enf exanpl e 45a (269 ng) and the produrtT/BP2006/061972
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exanpl e 30a (200 np). Yﬁeld: 5?0 ng. MS-ESI: [MMe] =
250/ 252 (c).
3-r2-Brono-4-(3-cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4, 5, 6,
‘didhdremathynke/methanolo+ D81 (v/v) as eluent. Yield: 500 mg. MS-ESI: [M+H]" =
%Sgb%%ﬁ et hoxy- phenoxynet hyl | -i V- net hyl - benzenesul f ona

he title conpound was obtai ned anal ogously to

gz)an@'rﬁ (3 rfino %*vﬁafn' NG1rhERERY b8 %dﬂe&o%-pﬁ&ﬁm-%eﬁah 5-0x0-
r‘igl) Zglnd7§he QJUCT, O eXxa oUa (ZUU

aﬂdﬁo- -3-C lﬁle; anal HPLC Rt

Otttj agqmp v8as érﬁque@g‘ 111é1g 48 thé meth od2 &esgrr%edh in example 1b
4‘fa{ﬁhg9frmnh65p1®tlhﬂ)ofe)ﬂamﬁe 6831) (500 mg), 3-aminocrotonitrile (116mg) and 5-

B A D RPN I s
K@: 3@ Bt 34852 B N

??5:? tion (?f“ }Bplgﬁgg‘t)é) & zlﬁg&]g% é)%yggg)fth n\l(eltﬁylghloro%o n?e (8 pl) in the
pedseiee- ¢f SD.IPEAHM’D ut)ewzsy iperfytmgdn ecpkding to the methO(ll described in
et n 0 ui in

AP lﬁoznri :}?(l |8 IreéSléI)lh ‘9%{ Tt“F eg%%%re%rams oégﬁg o 90% aCtionitrile)
Xieldo b g MS-BSEXMIIE =1609/6 15t anali HELE: Birt 13e82omiti(déastl), Rt =

duct of le 30
Tk e e LT

PEP,Jaﬁ 1689= 22.84 mn (nmethod 2). Diast. ratio: 10:1
Exarrple 47

4~ (3B S-cthok B-4C {BA{ OHAni@470 14 -yImetkoh -Anfificlenzylody Spkenyl)-2-

7i33 qgah&/iro- %i_lrhoé En} éh %g et h:))f]¥1 gnentg)x%ﬁt ?glll
dh‘ﬁ{é"@# é‘rgdﬁctrgj)ex\ﬁﬁ%]fa %fb()t ﬁlgg fﬁ lnlﬁidiag @E:ﬁu‘ Qlﬁehyde (21

Bt oGNPy S and adetis asid Pl rathe] ml)lwamstarﬂsl for 18
[BOTHE Feacb® MRIRY whsl dilutkad w1tﬁfét1§)71 R¥AROHAHAWiRH sat. NaHC03 and

cetone, the reaction mxtu C ev
?’F ﬂ?ﬁ Orgagicchyr Yfﬁ%?‘ﬁ)&ﬁ’ée ’\ggcﬂ\% g mgign&ép%centrated in
enci. B tbsidad \(/zldgﬁ@ﬁiedibyl ;ﬁ'@;ﬁhﬂﬁﬁﬁd HPEQ (40he-»t 10008 acetonitrile).

RGPS i RIORS ey LosoRrPBE) Al HPLCR, 007 Y PRYA (mthod 1),

Diast. ratio: 4:1.

_O

Example 40

4-[12-Bromo-4-(3-cvano-2-methyl-5-oxo0-7-propvl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-6-ethoxy-phenoxymethyl]-N-(2-methoxy-ethyl)-benzenesulfonamide

(a). 4 - bromomethyl-benzenesulfonyl chloride

At 20 °C benzoyl peroxide (600 mg) was added to a suspension of 4-methyl-
benzenesulfonyl chloride (9.5 g) and N-bromosuccinimide (8.9 g) in 1,2-
dichloropropane (60 ml). The reaction mixture was stirred at 80 °C for 2 h. The
reaction mixture was concentrated and the title compound was obtained as a white
solid after recrystallization from heptane. Yield: 2.26 g.



617/ 615; anal. HPLC. Rt = 14.31 mn (diastl), R =
14.65 mn (diast2) (nmethod 2). Diast. ratio: 6:4
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i V-{4-r2-Brono- 4-(3-cvano- 2- nge‘{hyl 5- oxo-7-propyl -1,

5, 6, 7, 8- hexahvdr o- qui nol i n-

4-yl) - 6- et hoxy- phenoxynet hyl | - phenyl } - net hanesul f onam

de). ABromosncthwdiNe (Qrmethox i-ethlybrydnyereaulfemanddaci d

9H fl uoren-9-yl met hyl ester A m xture of

(A¢ 28 Crioiethybmying (temghwes addedgo mgsplutionmd 4@ predugt of pxample 40a

H%f h{j&@ﬁl { etiielnb) ml)nA-ﬁléFS G&ﬁu{ék )2 Yiﬁﬁlo%&' EH}@QHIEIQ r(371mg) was

react on m Xt ure was

a’ Aded\d &p &epctipn mittesyas sm@daﬁ aﬁn¢ éoq %ymd «mgentrated in‘vacuo. The

Séﬂi’cﬁfe&bﬂidlsﬂﬂﬂ'eﬂdin(dl@ﬁ@@ﬁnet}fahb (20 ad) andiwashedasidral @tled With sat.
e resid was recr

r
SRR dRE e PpsE o Schatpie Brina OB by i gopcantogie in vacuo,
(Iﬂnp t1t¢e4pfdduo1r wiae tdbydingah e prowrc anlb Afield: 420 dng MS-ESI: [M+H]"
goren-9-yl methyl ester Thionyl chloride (1.03 nl)
3i chl oronet hane (5 m) was added dropwi se to a

6)' UL 2Br&ho 406 -R5R819 GhetB{1- 2326 5o 5!,4,1@97,8@&%%1‘0 quinolin-

I'chl or onet hane (10 After stirring for 2 n,
AM@%@M@M%&@&@M@M&@%@%@

2030 wiion ¢ AREp RGeS R AeBiTa0 vy k&v‘ffim dded
8207t wlison. § emplecAd 20wy i ivgs adde

10 aSukyexsiby dif dhg pradatti of-30a (222 mg), K»CO; (200 mg) and KI (10 mg) in
t |
B e e

Gat. M}@%a@m with, ethﬂeaqgtawdﬂte @t’ga@lsz dmrewm@pncenﬁated
Qﬁsgglxg@ In @RRlotordBarelehd wihed ﬂ’lt%téf?dﬁw M@§O§tahﬂ rcSl‘i’centrated

. The reaction m xture was uted with et
e vacqroe Thnttluaroduet wastabtaipadeyia pregarséive HIPL ﬂq@@?%rﬁﬁyCN 0.1%
mpgr Yﬂ@laseaamgt QIS -FYL: gmlﬁngsgggz/mzf IviéiagrSIHdL[@rl\)g{l_t“ = 21.31 min
e I N vacuo. ield: - + =
Fatigd Py e ! B "

- I 4- no- benzyl oxy) - 3- br ono- 5- et hoxy- phenyl | - 2- e
fgfﬁ?fnjg 6@217 propyII _ _ o

?t;lhvdro-quinolin-4_

pamide of exanpl e
After stirring
ide centrated in

I 3 ‘ enesulfon:

cug, The reS|due hed on I|c .
[Then il SommotRg) W Yé%f?e%e'é- @vfi{?)to -eamplio A0, Byirtips from
ﬂﬁet]mxjamMS (B3Img) dtdHhe-product of example 40a (135 mg) Y1e1d: 122 mg. R¢
(heptane/ethyl acetate (1/1, v/v)) = 0.45. MS-ESI: [M+H]" = 306/308.

(b). 4-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-yI)-6-ethoxy-phenoxymethyl]-N,N-diethyl-benzenesulfonamide

The title compound was obtained analogously to example 40 c, starting from product of
example 41a (122 mg) and the product of example 30a (222mg). Yield: 79 mg. MS-
ESI: [M+H]" = 670/672; anal. HPLC: Rt= 26.63 min (diastl), 26.93 min (diast2)
(method 2). Diast. ratio: 4:1



= 550.2/552.2 (e).
i V-{4-[2-Brono- 4-(3-cyano- 2- net hyl - 5- oxo- 7- propyl -1, 4
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4-yl) - 6- et hoxy- phenoxynethylI%yhenyl}-nethanesulfonam
de Met hanesul fonyl chloride™ (8 i) and pyridine (21
m) were added to a solution of the product of exanple
Fcin(f@#®42y) in dichloronethane (2 nml). After stirring
for 2 h, the reaction mxture was diluted wth ethyl

@stvano-Aiméthwai-exo-7 repyirlghhi6c.8-hgxahydpesquinolin-
%eﬂ%a&mvﬂkh&%éiﬂﬁppﬂanmf iettah&siBRenfencent r at ed

M vacuo. The r63| due was puariiied by preparative HPLC

(Sllﬁoﬁ lhtlépr% it Lo elxﬁl)n leYl {190 )1wﬁfﬂ m&fﬁaﬂ%&'ﬂfony] chloride
28/ 30 nal LC. iQ Eﬁaf

ml a%plf %ora@g to the method described 1n examp]e ield: 46 mg.

MS-{ES-I{ RMBH{'me- 628(630¢ umel OHPL O R+ 2676 X0in7(diesol)y Rt I 21.01 min

| -
idé$§)€mgﬁ$ﬁ%&g&% gﬁ%gaﬁgphyll phenyl } - met hanesul f onam

I‘q%gﬁgrom) 4- hvdr oxy- 5- net hoxy- phenvi y2 net hyl - 5- oxo- 7
‘Iﬂlﬁ(ﬁih}éhe-h-sﬂlvf&lc6 7a8rd hex@hbﬁdﬁr@nﬂm mky e 8-Bmethyl-5-0x0-7-propyl-

%@mﬁﬁ%t&?no?gttﬂ? X r|o eni&log}? quﬁnécs éPO(p)mg) with thiophene-2-sulfonyl

phlopde q36 | 1 hheas lpeefbl;nﬁsdd a@nfdmg_ 1@ 8hey methde Hekcriled iy example 28.
-S43 -

REL0 sy S A 0306 P08 2 gl FBL R 74 i foethod

a- @1ast5ra@5@o41 pr opyl 1 4,5, 6,7,

8- hexah%dro qui nol i ne-3 _carbonitrile The title
was obtai ned anal ogously to exanple 30D,

s4t_ r i n from 1- o r 0
1yi)-6-BB Eﬁbheﬂowmelhm:beﬁﬁﬁie&ﬂﬁ)m@md isobfRip@ esRr = 24. 50
mn (diastl), = 24.95 mn (diast2) (nethod 2).

Dh)a Tplueneaﬂ-isu}fomg adid(iggpropyl ester

4-[4-&2 Am no- benzyl oxy) 3- br ono- 5- net hoxy- phenyl 1- 2-m
¥ty 1°C 4gnethyl: mwsul fanyl oglorgle7(3 8 g) was added toa solution of 2-

Srépanspdnany uﬁ ﬁhdhﬁ@(636 nﬂ}i e medchfm hedaR \bast sltEred at 0°C for 2 h
coO oun 1.N ana .0 ous 0 exa

Shd e qu 1 1 he e R R ekt 12 SRRt Wipr (150 mi) and
¥xtrhaded RBR di@llorNBleEﬁhe Thértdmbined SfpabidGthasasakere Wrshed with 3M

Fheet'%l} g‘@%mag §\{ja %ﬂe%nigl gl\élgéOm ﬂld(c%h@éﬁl%?mg in vacuo, the
itile {pzoduzt BﬂSUPhiame({ & a;pzdn gellowretl hYields 2839 MSESEIMAHY = 215.

5, 6, 7, 8- hexahvdr o- qU|noI|n-
4 Br OHICHHANDPERCH SSAN O FHOL 4G

QYA

BT net hanesul f onam

IAdtGZO °C benzoyl peroxide (48 mg) was added to a solution of the product of example
44a (956 mg) and N-bromosuccinimide (712 mg) in deuterochloroform (5 ml). The
reaction mixture was stirred at 80 °C for 3 h. The reaction mixture was poured into 20
ml of sat. NaHCO; and extracted several times with dichloromethane. The combined
organic layers were dried (MgSQO,) and concentrated in vacuo. The title product was
obtained as pale yellow oil. Yield: 1.06 g.

(c).__4-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-y)-6-ethoxy-phenoxymethvyl]-benzenesulfonic acid isopropyl ester




The title conpound was obtai ned anal ogously to exanpl e
28, starting fromthe product of exanple 49c (100 ny)

waedetreskanesul fonyl chloride (20 m ). Yield: BCIWEPDNG6/061972
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M5-ESI: [ MHHl + = 614/ 616; anag16 HPLC. Rt = 22.20 min
(method T). Diast. ratio: 1" Exanpl e 50
{4-r2-Brono-4-(3-cvano- 2- net hyl - 5-oxo-7-propyl -1,4,5,6

,The 8titlhe xaimpdumal quas nabitained}-analogously to example 40c, starting from the

é)k‘(%dugt (?15%9(9 A&%g%%%ﬁkpp&ﬁw&} gﬂbaigr%“(é@& in%&,aﬁl(le)d 38 mg.
M$-ASLeBYEH| 'AF| 657 L65P; e&%#@ﬁq rthT @2466rm1$eﬁdmﬂé R6=n23.64 min
‘C@ﬁst@‘éﬁ@th@l&@ﬁ’%ﬁﬁ tafo2uel ution of (4- _
am no- phenyl ) - net hanol (500 ng) and pyridine (5 m) in
d@x@hip)énsrethane (5 mM). After stlrrlng for 2 h, the
reaction nm xture was diluted with dichl oronet hane and
\Be[QFig - 44034«3@411@1‘-2 m'Eﬁe/l-dFmFﬂ-ordpaven 5063 8sleyaliyatr@duinolin-4-

i gdln vacuo. The

r(g)cm}ah&h L wazéﬁeeﬁpf&iv@bmﬁe@ﬂ hane. The mot her

["I’quor wWas cnromat ogr apned on silica gel in

l'[%EttﬁEQ!oﬁI Whd 86§ bBlafed ahald &dél o AAmPlc Ul stahing t'from 3-methyl-

%Zlq%gs% g?lt Ié](elr 1'15}14 %%gg t%%){o%lg%%n@ﬁ;gg agg l?fnzoylperomde

#6000/ mgenit dentefduhldrofond (20 Mipaywdlveas Yieldpan ed
anal ogousl y to exanple 48b starting fromthe product
-#gth nzgnebutthnamide chl ori de (1 7 m).
The r esi due was chro mat ographed on silica Ig
Hapt tile/ earpgaundc stagt @bt&mqg 1analqgeysly s toe | example \ﬂ)b,l @tarting from

:ﬁi&h i Bm@ )105 m and the productt of Iexample 45a (269 mg? and the roduct of
r ro no- 2- e - 0X0- /- pr.o , 4,
ampiapa haﬁ;@ g MBS e 25092’52

-6-et hoxy-phenoxyne
if#@&f—w—%@w@—f@%&

dﬂﬂ)-éﬁmhmdvypltnowﬂuhflbmmethst bmizemegu]‘fmmmﬂh e product

of exanple 50b (300 ng) and the product of exanple 30a
Obgmt&ﬁgpomlvmmddwasszbtanged aslepojusly[ to-efample g94c.4stadiBg4from the
?P&i uct Sipéa&mp% 43b gﬁo%’g)%a tﬁéTBEo'aﬁé% o-E’)ean%Pf%@@laG{Z&im%) Yield: 17

Br ono- t hanesul ony Mg
rgvevih -@&\,&M@HM T 628/630; anal. HPLC: Rt ="20.7 min P iast]), Rt = 20.7 min

eh&y) iethod?2)! Didsepytio: 1104, 5, 6, 7, 8- hexahvdr o- qui nol i ne-
3-carbonitrile (a). 1-Methanesul fonyl -
[Example @6 e- 2- car bal dehvdeA sol uti on of
pyrrol e- 2- car boxyal dehyde (500 mg) in THF (5 m) was
(1 pvloxylipheayls i bmethyl-5-

o %rbpwnl ,Is'!%i,é%emydrﬁaﬁ]ﬁénfets EéﬂbBﬂiﬁlQr

(a)..4-(3-Bromomethyl-benzenesulfonyl)-morpholine

The title compound was obtained analogously to example 40 b, starting from
morpholine (137 ul), and the product of example 45a (269 mg). Yield: 280 mg.

(b). 4- {3-Bromo-5-ethoxy-4-[3-(morpholine-4-sulfonyl)-benzyloxy]-phenyl}-2-
methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was obtained analogously to example 40c, starting from the
product of example 46a (280 mg) and the product of example 30a (200 mg). Yield: 63



15 mn, a solution of nethanesul fonyl chloride (570
m) in THF (5 m) was added dropw se. After stirring

wo 200611368 wat er (25 nl) was added and t he THF BEBEP2006/061972

10

15

20

25

30

evapor ated. The residue was édnut ed wth
di chl or onet hane and washed w wat er, sat. NaHCO 3
and brine. The organl c layer was separated, dried
@II@SI[SI—)‘E,SH [M-+KT edl68#1686; analeHPLEL Bd=i20. 8Aan11r(me'ﬂmd 2). Diast. ratio:
i due was chronmat ographed on silica gel in
heiot ane/ et hyI acetate = 1/1 (v/v) as eluent. Yield:
Hgm 1- Met hanesul fonyl - | Hpyrrol -2-yD
nol At OCLiBH4 ( 1.15 mM, 2.0Min THF) was

ad[‘ielgroﬁ{d)@(@ -‘é@adogz-ﬁaeﬁﬁlustdm fopwlqs 45,09 8Chex By RS- JiThoEn-4-

). Arter stlrrlng

acetic acid (2 m

]Ace%(;)/ﬁéjr & 8as°§ﬁ%?ne°xt‘§‘a@9qd%%w‘§ Phﬁ&em@ﬁ? PR B tq q,solution of the
orehwt of éxapwle dbs (Aampkeinh acetone (@6 enl) aFkt tea¢tivm mixture was stirred
$£188 et 6df1 'aﬁg ékmﬁ%g wfaEelr gﬁ? aﬂﬂﬁl‘: %@%lﬁﬁtcﬁdackﬁne the

vacuo.
TeaHOR Hh’é%‘{ﬂ wawqtrac'le ‘gﬁrqﬂcs%ewn@ehlﬁ&mﬁéh@@uﬂ%wmc phases
GVdr® chfiBined Iied] (Mgm) afd @enébnaRIoH SThd @tla p’i&ldéf waB obfained via

the rod e 5 0
ROIREHE o Bt (i RGN, o RERIAYIo AnEoMSBST VAT =
t6h¢/6r1 8pmital OAPHTK R 1485 nith | (diasd ), VRE A 1d165hin¢ﬂ (diadt2)afmeethod 2).
&H’.O méa&? d wth ice water (30 m), 10% HCO (30
I?St'gﬁ 0-gy ( 3. The organic | ayer was separated,

' S@), fi Itered and concentrated in vacuo.
$’gaﬁg)lé¥§ ng. (d). 4- 3-Bronp-5-ethoxy-4-(

W-MRaems! '4f8'Wano b'ﬁlaliw%x@7 HbERINDX ¥ VPR drodguinolin-

metngl-b 0XQ- /- pr opyT -1 5, 6, 7, 8- Nexahvdr o- qui nol I ne-
0 AP oF IMCHNeRUYANAMIAS exanpl e

Eﬁ?'e b s Jfﬁ%a&% by on:@@ .FE% Ofl'vgﬁP%‘ch%ﬁf’lafa al pyridine (1

i) ESTFHF[ (SHNY) wascOitred/ 04 1; Tlmaactlouan@turatwas dikutesBwith ethyl
%b&at@déxﬂswéhed%th &§e199r119 Brf(aﬂicaﬁ%r) walBERRGed) dried (MgSO,),

Dast. ratio: .
ifilteres. Mnocqwe@raé%nm 2vqﬁétphy|Ths sssidue. pwepyrecrysiallized  from
dichforb@smané ndeldtii gnM‘!S -ESI: [M-+H]" = 346.
yl ) - 6-et hoxy-phenyl | -2-nitro-benzam de (a).
b= Chlorémethiyi-phdhel) Zattaetiy add 9H-fluoren-9-ylmethyl ester

Thionyl chloride (1.03 ml) in dichloromethane (5 ml) was added dropwise to a solution
of the product of example 48a (460 mg) in dichloromethane (10 ml). After stirring for 2
h, the reaction mixture was concentrated in vacuo. Yield: 476 mg. Rf = 0.75
(heptane/ethyl acetate = 1/2 (v/v)

(c). {4-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quin-
olin-4-y)-6-ethoxy-phenoxymethyl]-phenyl}-carbamic acid 9H-fluoren-9-ylmethyl
ester

A mixture of the product of example 48b (100 mg), the product of example 30a (122
mg) and K,CO3 (114 mg) in DMF (5 ml) was stirred for 4 h. The reaction mixture was
diluted with ethyl acetate and washed with water and brine. The organic layer was



At 20 OC i odoethane (3.78 g) was added to a suspension
of K2CO3 (1.09 g) and 3- hydroxy-4-nitro-benzal dehyde

W@ 2000/1g868 n DMF (5 m ). The reaction m xture WaST/EP2006/061972
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stirred at 70 OC for 18 h, poyred into water and then
extracted wth ethyl acetaté.”°The organi cphases were

conbi ned, dried (MySO4) and concentrated in vacuo. The
tsepdrateqyrdvabd ¢Mghak), d‘ﬂteaadrmnl cancanttatd| iowagal. | Yieldyi28B8 dng MS-ESI:

h,%%ug_%@? 4l MFH + = 196. (D).
Et hoXy-'4-ni tro-phenyl) - 2- et hyl - 5- oxo- 7- propyl -1,
fap, Qa-fa-Br RENRNUEH9IAY) DYroi6:5 ShokRHRAYIL. hlefhy T B%wo. 7-propv1-

{L e compond was oDt afned anal 0gousty 10 exanpre To,
.6 fshexahydrorquinoliggdcearbanitéilenpl e 52a (1. 16 g),

%1%&”@8% GBI b Rl Mo e e o plgion of

eduSt of eE)Miﬂﬂ]leMSc @28 mg)dn dichloromethane (5 ml). After stirring for 2 h, the

E@g} h - 7-Rr -
j a&% %ﬂﬁexa %%alﬁ%]‘ﬁw |”2n é’gc Lﬁ’\é ’i?gld% Q’Va]z c[%‘1‘:‘%%']0gJ"ﬂll)hed on
tSﬂICB@ebmdﬁpt?n@’ethaka@lﬂt%ﬁdéﬁ(\éﬁzﬂs@@mé |\§Aekd055amMSeESQc[M+H]
stayti/p6p 5 rom the product of exanple 52b (1.2 g).

Yield: 1.1 g. MS-ESI: [MH + = 366. (d).
1{e)( 4NAm ITIOBﬁm’SU QI Hardt DeneyryFEsR- 7-n2w%=-11 12y3,6.9:8%&alfydo-quin-

gyl _7e8 hexaﬂ ig ﬁ ﬁ{]w n%ann ]% -ciadr bonitrile
M&F%nzefsﬁ%ﬂ S8 1 U ) AR B 4l or e

(Pﬂﬂiunw erample#8¢ (Hking) (mdxchlioyormthlanm (armk)r Aﬂielt $turing @ 2 h, the
'?139ct101]_ %xfu?@%‘s Qﬁluf@dx&/ft'ﬁ %th%%c@tétb ra'hs%ﬁhﬁ@ wifh $8fer. Y organic

poured Iinto water and then’extracte

dm@h W8 c?ﬁﬁ%fhfﬁﬁedﬂeﬂw@d5$@dn filtessd and scopeeriragaddyi yasyo. The residue
dfasqﬂmﬁw BPPrepuirstive HIBEOY(1@L-8d 00% MReoh@rile) N¥idld:t 11émg. MS-ESI:

NP8 ot mRn, AL e oAb B AER W Bdor o o

(El’zﬁf}{}'{ﬂ%) Rf = 0.55). Yield: 1 17 g. MB-ESI: [ MH] +
Nk B : 44o<c3ma/ 90feihy IR 7- RO 4 5 81 0P Kby o fnotin-

, [, o-neXdanydr 0-(

&mgg@ﬁmhanweﬁhvu mham\fl}wmﬂﬂmmlfgaemﬁg 20 0C,

Jbkahvdeb- ﬂtﬁhﬁhﬂea?ﬁbdmbﬁmtrﬁle 172 m) in THF (5 m) The

reaction m xture was stirred at 20 OC until total
die tigle compoamtiwhhebtaiped amdogouslydo exatapleDB, starting from 3-Bromo-4-

‘f‘éﬁfﬁﬁtﬁ’% LIRS QU an E Ao G (RORCES ana 5

Prepylqyclod ummg 9% 18)-aY 1ﬁ@d4{§)g MS-ESI: [M+H] =431/433.

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

The title compound was obtained analogously to example 30b, starting from 1-
bromomethyl-2-nitro-benzene (200 mg) and the product of example 49a (400 mg).
Yield: 384 mg. MS-ESI: [M+H]" = 566/568; anal. HPLC: Rt = 24.50 min (diast1), Rt =
24.95 min (diast2) (method 2). Diast. ratio: 10:1

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




recrystallization fromacetonitrile. Yield: 37 ny.
M5-ESI: [MHH + = 593/595; anal. HPLC. Rt = 17.98 mn

w(@ ewbhotes) . Exanpl e 53 4- 3- Brono- 5- et hoxy- 4- BCT/EP2006/061972
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1-trifluoronethanesul f onyl -
| H pyrrol -2-yl net hoxprhenyI'I59- )

2- nmet hyl - 5- oxo- 7-propyl -1, 4,5, 6, 7, 8- hexahvdr o- qui nol i n
dlhB-tﬂﬂH leompound evag agbtaified ranélogaustyred rexamplel 190 ydtarting from the

I & a e i
it(_b g%e gérzla?l%)ﬁéoron‘éfﬁé%lgsé??%ﬁac aﬁg [:N%Hﬁ 539/%5‘8 anal.
rHledeg —auﬁéﬁnmm thastbeRt 5 14. %gnmt(d@sﬂb(method 2). Dlast ratio: 10:1
p&)r role-2-car boxyal dehyde 1 g) and DI PEA 3,67 n
-l 1B YoR .- 'C A< " 1 X) D ECX A
in=47306, méthexy- ﬁl@@bmﬁemmvhéﬁvmaﬁetmmﬂmaﬂm sat .
NaHCCB (200 m) and extracted w th di chl or onet hane.
Tihe tivkeganmpouhdywas ob\atneé epaogdusly, tomsﬂnplé 28, startisgtfeom the product

ks :nnlé’ag%gﬂ A e eijba”d IEROE bR t@glulfr}}llglaugl ER1S-ESt:
s /66161 0; amb tHRIEC: R 127 22.26 i) (asthed 2k MiastMatd:dkS:1

675 . (b). 21-Trifl uoronethanesul fonyl -

|Exapyple 80 - 2- vD- net hanol The title conpound was

obt a| ned anal ogousl y to exanple 51p st arting from the
8f4-E3avanp2-mathyl-Saopispropyi- bt ;6. 38 hexghydrg-quinolin-4-

M)mbmbmh&wxvméﬁmwﬂeﬁﬂwamahw@aa Iaﬂ@lres‘ter | H pyr role

The title conpound was obtal ned anal ogously to exanpl e

Fd)c (ASHadtdxmeﬁllvbnhdde qarinshic beidfallgkest! e 53b (361 ng).
Yield: 391 ng (d).
AlBcdtinS37 e) hnxdyechlerpmethand K onlp was laddeksdiopwisgl tola solution of (4-

FE R e e A e '?sﬂ‘%ﬂb"(imetha‘ﬁ (5 mb.

tAHEer gt oroil X m@ctlyacmpcwg ey dile omethane and
«we@édim watet. NEhdRE DR THSSE wabesé arateaxaﬂs&l G(MgsoJ heltered and

AT A -

Zfddn rdichlddSnieBiane.| Vhéd| mo’she145ﬁ‘1u&t/ 408 &n'()m)ltographed on sﬂlca gel in

ér %t%ng’étﬁg)gac%ﬁa‘té Qof?}’ ﬁ}fv as tefdefl \%{cﬂ'@élﬁé‘&‘ gﬁ&h@r% mg of the title

ﬁhéln@lmdzf'lddt‘lﬁ&ms- oxo-7-propyl -1, 4,5, 6, 7, 8- hexahvdr o-
2b}|nollne 3-carbonitrile The t|tIe corrpound was
“haPTeRg! ee'e!-- -carbagig agid allylesterar t i ng fromt he

g[ﬁl]p téag%?ex W ergggrg(é gﬁq&g@"?l)ldo -(ls—%emélg%gg startlngsfrom the product
af edxammiple 50£)(480¢ Irﬁg)dandl.(ﬁlﬁo . cl¥BridkSI(1.7[ M Phe=residue was chro-
%@%&3&5 ? a)% %ral%el P?g%;ﬁnﬂyl'a&%tg 2 tlr/q Br/{)da{s%ﬁgn&)ﬁf’lelﬁt 310 mg.
(c). {4-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6.7.8-hexahydro-quin-
olin-4-y1)-6-ethoxy-phenoxymethyl]-phenyl } -carbamic acid allyl ester

The title compound was prepared analogously to example 48c¢ starting from the product
of example 50b (300 mg) and the product of example 30a (593 mg). Yield: 333 mg.
MS-ESI: [M+H]" = 634.4/636.4; anal. HPLC: Rt = 24.99 min (method 2).

Example 51

4-[3-Bromo-5-ethoxy-4-(1-methanesulfonyl-1 H-pyrrol-2-ylmethoxy)-phenyl]-2-

methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

(a). 1-Methanesulfonyl-1H-pyrrole-2-carbaldehyde




Exanpl e 54
4-r 2- Brono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4,5, 6,

wQ 2@ehemsehvdr o- qui nol i n- 4- PCT/EP2006/061972
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yl) - 6- et hoxy- phenoxynet hyl | -i V- net hyl - benzani di ne (a)

4-r 3- Brono- 4- (4- cvano- benzyl o@&) 5- et hoxy- phenyl | -

t hyl - 5- oxo- 7- pr opyl -

A 4ohnti6n Of §ynetalrediboxypldehylde r(&(-)(Bmgarlho’ﬂHFr(Sl ml) was added to a

All%)\éllé%ﬁ 8?%\1%?—1 QQ? 1'rpg|r %6%%@%&51??1( %H%Iﬂ ? 5 §n1 )Ai%d‘tsjfﬁrrmg for

tl§ mie anmlww q%ﬁ@thanwlfpnyle nipqlee( ul) nneTHEa(éth nwas added
T A’i’%‘i sﬁﬂiﬂ'gqgr IR, Wale 255‘1%5 s akﬁé@ @n®MRTHF was evaporated.

dRé e aeng gteﬁmﬁleéxmcgiﬁa?reet Sifefic ashed i pter, sat. NaHCOs

\aB8 beifle. Wikc fbrgﬁﬁ@lay&ﬂdas@epdiletedﬂdmeﬂC(Mg‘M@ﬂlteréd aridadoBentrated in
and cqgncent.rated |

IRt IR SRR 5% o fiSannEd Gl HCHS tBRpiancrettl ospate = 11
#V/S)ase(lu@ént)Yaki ebbierg. . Vi eI d: 2 6 g. MB-ESI: [MrH + =
560 /562 (b).

)’- ':‘.1‘ ‘g.“s’:u‘ FWIODY |-
hydr o- qui nol

Mﬂ SJ IﬁBgﬂ kb3 nﬁh%ﬂ%%fequts 3dpd Arapdite 9@ selutionypf the product
oFedmpiel5 14 P65 ) 1hld@é3hﬁéthbm0li@lbl @fté‘r%ltlbﬂiﬂg(m 00¢ f(fnh}-!) m1n water

35 R S04 B AR Gl 40 Py R Do P i sparated
rang teutrectedlsmﬁloducbhtmaeth@et The arganic Yayet avas w#hed) withcvater and

im%g éﬁ&ﬁ@gfdr ol Mf%@ﬂ?ﬁ“lfé%d%d conEiftratedRth R0, Yidtd:208: 'mg.

0- qui

chbDC}ﬁox%hfé%hHﬁ&E&i@é@I%ﬂlekfﬁ\)ﬁ dI8t hyl - benzani di ne A
m’xture of the product of exanple 54b (180 ng),

mat ¢ty ﬁa@t}ﬁﬁesﬁﬂfgﬁylr&hlor&ld\/(llm 15) Qs auaed tdm;ﬁhbw It@m gofation of the

RSl bt O (10 AR TR B 1 fEhorehant 1€ mb. a7

nersstiguirez fom SOpuin, theadadtionpnixpece atais \delutdelvatl( dlﬁh(qr()m&ﬁ%e (30 ml)

AT el T, Yo flcn By oy @2, NEVACR! e organic

(amsr wos sepprateds dripd EMBS0.), ﬁltered and concentrated in vacuo. Yield: 252 mg.

2-1r2-Brono-4-(3-cvano- 2- met hyl 0X0-7-pr [ -1 5, 6,
b B e bk Canethans B e iagthaiy ke 12

IRV Exo- LpRa DS 57, Shdxdh{ @b lquiiillivik-3asitimmittid) -
2-Fornyl -pyrrole-1-carboxylic acid fert-butyl ester

Bdkylhtidn ofithefprpgudt olf ex@nplaridax$39 de)weith thégoday) of Bxample 51c
iq

(55 BRPORRER A A48 e RIS B o

iveas pgeified by preparative HPLC (40 — 100% acetonitrile). Yield: 363 mg. MS-ESI:

[M+H]" = 602.4/604.4; anal. HPLC: Rt = 15.53 min (diast1), Rt = 15.99 min (diast2)

(method 1). Diast. ratio: 11:1

e ’PJ

o-7-propyl-1,4,5,6,

Example 52

N-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-6-ethoxy-phenyl]-2-nitro-benzamide

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

At 20 °C iodoethane (3.78 g) was added to a suspension of K2CO; (1.09 g) and 3-
hydroxy-4-nitro-benzaldehyde (1.0 g) in DMF (5 ml). The reaction mixture was stirred
at 70 °C for 18 h, poured into water and then extracted with ethyl acetate. The organic



descri bed in exanple 51la. The residue was
chromat ographed on silica gel in heptane/ethyl acetate

We2@6A171398 v) as eluent. Yield: 196.2 ng. (b). PCI/EP2006/061972
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2- Hvdr oxynet hyl - pyrrol e-1-carpoxylic acid fert-butyl

ester Reduction of the prodd I af exanpl e 55a (500 np)

with Li BH4 was perforned according to the nethod

pbsses ivirel combeednptied BlgSOPDhand ewicduoieatedisn vacuo. The title product

v QAT 2RNR Rl I FiER: 991 4 MdIBRE-NEAST Wgeacet at e
%%@E‘\%ﬁv@ ?s% e&uen@. 1Ylﬁel 3 %Wm\:} 1?@)_

ggw-@a@tﬁéw-agﬁ%-Bﬁéﬂ%t-ﬂyﬁetmrst&io%-bfdb%[-m%hss-ﬁ&hﬂvdm-qum-

r - butyl _ester sulftonylation of the product of
50 ng) with nethanesul fonyl chloride

er f or ned,acqgor di to th t hod
Thed R shmbonnd s ohaingd 3nalopsshdaiteAf 1B bR fam the product
\wd eRkartplel 2 (Welbeg), 3sntinodratbfiiile02 mig)rvad SHepgkgeohexane-1,3-

l | d d
e 9%@%) RS . Wﬁg@ a0d, .( d; ered an

ipg-3:cash xylic amdtert butw ester
kyl ati on of  the product ofea le 30 787 Wi th
n YR satpooit WaxaHes BealSaonsh Tnerample 196 FRBiadiom the product
a exarnplag2b 01.2 gk Yieldhod gl dMS-EShGV-+HY" @)Gaﬂﬁpl e la. The
residue was purified by preparative HPLC (20 (r) 100%
&d)eﬂdﬁrAmnﬂoé-brdeISfbthcﬁwélnhnml) RBaé&Ryl-5-pré-HApropyl-1.4.5.6.7.8-hexa-
3382 020irRi-A0BhoiPLC. Rt = 29.35 min (diastl), Rt =

29./0mn (drastZ) (nethod 2). Diast. ratio: 4:1.

5&% §sorl§t10n of romine (SP gp.Ll) in, chloromethane 5 frsl) was add[ed showly toa

4- { 3- Brono- 5- et ox- Vr i |n- 3- yhnet am no
m,lpqmgoﬁﬁl}qngodgct(ﬁggmple ¢ (365 mg) and sod1um acetate (89 mg) in acetic

I%Eidml’b nh) én&dléhlzrcﬁnétm gs l@kﬂp mwrezwgkl)ﬁ Qaﬁmﬁélﬁvb@ﬁ(ijrgddh dt® °C for 1
ar ba s adde
;_}11 BQ}FE‘? }naﬁ ¥va,‘fer @ﬂit pga a@qte Wltﬁg rgmgtgage( ﬁ%ﬁ OH%L}ncaQ.mlses were

gombined adried (MgSOrhnd concentrated il vacdo.The. titlEhempeand was obtained
%gg,;ﬂa 3R ooy (lfed B0, ROl ARSI, v, -
5)2Y11 ld&g AMS-ESLVIM ] s 4éd6r act ed with et hyl

acet ate The t|3t| e product was (%bt ai ned VI a7

gy - GSetﬂb%-tﬁﬂhm-z 5o BShran b Hl + = 5 535/ 537, anal .
HPLC. Rt 8.56 mn (nethod 2). Exanple 57

Mtr By EE,oIm:thbédzoylye}ﬂelﬁ& (i26rmgh ez oty rdiled e aydolutidn of the
Tes A%l oP e 2%%51d 5B Y0 ng) and N, N-dimethylaniline ( 172 wl) in THF (5 ml).
The reaction mixture was stirred at 20 °C until total conversion and then poured in sat.

NaHCO; and extracted with ethyl acetate. The organic phases were combined, dried
(MgS0O4) and concentrated in a vacuo. The title compound was obtained by
recrystallization from acetonitrile. Yield: 37 mg. MS-ESI: [M+H]" = 593/595; anal.
HPLC: Rt = 17.98 min (method 2).

Example 53

4-[3-Bromo-5-ethoxy-4-(1-trifluoromethanesulfonyl- 1 H-pyrrol-2-ylmethoxy)-phenyl]-

2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

(a). 1-Trifluoromethanesulfonyl-1H-pyrrole-2-carbaldehyde




1,4,5,6,7, 8 hexahvdro-qui nol i ne-3-carbonitrile The
title conpound was obtai ned anal ogously to exanpl e 56,

W@ e@eti13es f r om 2- ni tr obenzal dehyde (1.93 g) anBCT/RR2006/061972
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product of exanple 52d (570 . The residue was

purified by preparative HPLC{O{r)90% CH3CN). Yield:

610 ng. MS-ESI: [M+H + = 579/581: HPLC. Rt = 24.35 min
(Adi-28Y gnd URidera RidroBén atimospltirgstifyorpmethanebulpnicBnhgdride (3.2 ml)

b pBaed bl ) SRR L pnfbieziqaonyaldehyds (L aod DIPEA G.67

ng) gl mclgloqumr(b QyoaD)a diften stirring fgr 5 min at -78° Cp the reactlon mixture

f oa\ég%s&e@tnhexw PREATOANROO ! miyeiddy bitraeb@nwith- BAIBAMSSAne. The

ATgaRIY Jodh s HERFR I asPed- Witk miyaT-e Ared y (MR (filtgred and

rRehdentrated G Oa&;opﬂ"ﬂ@pésﬂue was Ic_hroma:‘g’ographg:d qnt sil_icla ge_ll_;]n heptane/ethyl
, € i ne-3-carbonitrile The

tab‘#?ts 62({;&%2 eanoﬁltegfrqz hal ogously to exanple

P, Tl ARalhaanio R PUYIHEL O MedARIC 57 (550 D).

TYe (t@l'e ﬁ:f)%ﬁ@iﬁi@aéoﬂt%n@d' Mog%ugl‘?ttb )ékan'éple %9 éaPird¥dm khelproduct

exahvdr o- QUI nol i n-

1 91“‘)“1183@?’%@}%9 %@e?@q &A% dng et hyl } - phenyl ) - met hanesul
I I
eniethanealldy ’#@gg@ﬁa' ke of ae;’gﬁgfey
3%8 It1 %?égm? %@w%;sr@épgg F o%glgll to a}%éllﬁg‘i gﬁg ng m 81e product
R exampygle §3b (361 g é(setld)391Rng— 21. 35 mn (diast 2)

(method 2). Diast. ratio: 4:1 (HPLC) Exanpl e
(@ { {}Brmaaorﬁreimtv‘& F\ﬁsﬁlyommeihan,@su ﬁnwlnlemmqmwvlmeﬂwx‘z) -benzal-

Qlelf & hexahydro qui nol i n- 4-
yI') - 6- et hoxy- phenyl am nol - net hyl } - phenyl ) - car bam ¢
a’ﬂkyilaﬁ@i b3-bRAiE 5 -eflxy-4-hydroxy benzaldehyde (387 mg) with the product of

f%%,r}:ﬁ‘ ]Ie ,,‘%ngg(é 1 etgléo )Herigo?imi& t'sugc%r g g thaemmgt%z)d %Qsecr%ed il example
a;ﬂma tesidat was ohquamgrapiédmm i hépsariBaghyliagétate = 3/1 (v/v)
: | n anmpl e 56,
R Py 2o P5E3° andt e
pEducty. E’sf BW?Jeﬁm’i—@m &lﬁﬁuﬁﬁﬁnetﬁdn%hﬂfon@ﬁ B roMBEPethoxy)-
L3 -metk & o%ne%tgaélgﬁnitrile

e ST o ﬁasﬂogowyo%e {on b arsing fjm the product

o karhple 58et ¢208-1pg) Tk residue was purified by preparative HPLC (20 — 100%
lac&omtfle) YeREXGMGT MISIHSNOMAIT 2 654 D658 37 dnhf HPLC: Rt = 23.99
min (diastl), Rt = 24.47 (diast.2) (method 1). Diast. ratio: 5:1.

0O

2-hexahyd; ’.!

Example 54

4-[12-Bromo-4-(3-cvano-2-methyl-5-oxo0-7-propvl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-6-ethoxy-phenoxymethyl]-N-methyl-benzamidine

(a). 4-[3-Bromo-4-(4-cyano-benzyloxy)-5-ethoxy-phenyl]-2-methyl-5-ox0-7-propyl-
1.4.5,6,7,8-hexahydro-quinoline-3-carbonitrile

Alkylation of the product of example 30a (2.5 g) with a-bromo-p-tolunitrile (1.21 g)
was performed according to the method described in example 30b. The reaction
mixture was poured in water and filtered over decalite. The residue was washed with



The title conpound was obtai ned anal ogously to exanpl e
19c, starting fromthe product of exanple 59a (570

wor)os/1Yized d: 510 ng. [M—I—H] + = 549/551. (c). PCT/EP2006/061972
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(3-{[ 2-Brono-4-(3-cyano-2 neHQyI-S oxo- 7-propyl -1, 4,5,

6, 7, 8- hexahydr o- qui nol i n-

4- yI ) - 6- et hoxy- phenyl am no] - net hyl } - phenyl ) - car bam ¢

acta enedichlorasdthaneT Ahe targdnic tayep oias depmstedbvasheé dvith water and

A VR T I T
@h))omat«pgmdledgg sp;]gca g@ﬂ;nﬂg}pptar{eﬂﬂt-hy-lﬂaset&teefﬁl/l duo) agghient. Yield: 2.6

gPM% . (V¥ 8%601/56X et hod 2) . Exarrpl e 60
[ 2- Br ono- 4-( 3- cvano- 2- et hyl - 5- oxo- 7- propyl -1, 4, 5, 6,

Zb)8 Wﬁﬂ-@%ﬁﬁé&ﬁnéﬁvl 5-0x0- 7-propv1 1.4.5,6.7.8-hexahydro-quinolin-
s 6- et hoxy- heno L 1}/ db i ne; conpound w th
enzimi cac1 er

ﬁéﬁcggwm@ GV, Qﬁn@iogxa@thé-p%aﬁwﬁ Yl [Bs g) in

0X0- /- pfo
@thanel (dx b tor g uuAn”@r iadditignal sstisting tferi 2 h, Ahk yeagtivmmisture was

tBRcRHBRHGA v&fuoem'lmh%z?»ga (2.5 9) with
a-brono-o-tolunitrile (1721 g) was perfornmed according

t( Um mrh@d (@e@@ﬁwaﬁethw %ﬂcﬁﬁpl-tﬁo@ﬂﬂ 4.5l6¢el 8lhezahgdrodquinolin-

%-propyl-1,4,5,6,

%J?exagf %ﬁ%xexr?@%me 5r‘b éé% Ty msihylaming (126,11 8 M in
\EtOH) lapd rtmthylmm @ae cutl)H@I etleaglpl (amlbwhbhstied for §4dh The reaction
$kttd %% eéncte atga 9%%& ofhe%aﬁﬁé g penﬁ B ?B?)aﬂaﬁve HPLC (10

et hanol After ad ona
T\/ﬁébfk§°et9%‘€llﬁe9cé% SHAX Yield: e’i%@gc&ﬁcﬂm salbeMSRSI: (MHH] =
$9¢/503; abaE HFED: Que- V@8 nth &methy@d).i n et hanol and NHAQAC
(83 ng) was added. After stirring for 18 h, the
BxaaiploS5 m xture was concentrated in vacuo. The

reS|due was chronatographed on silica gel in

2el3 g : 2-atethyt-519xD- 7-1»1‘01))/1 Mmexal’w@-@umolmA-

Y 1- 1-ch g -, .
3 i e 61

){3.@hﬁ%ﬁr&éh%&vﬁ&&&%ﬁﬁu@éﬁ&ol i n-4- yl met hyl )
- benzyl oxyl - phenyT}-

IBﬂc?M}Jlo@ o?pyll‘ra}em-@&bbxylald%hﬁdeﬁ(7—608m§)9ihaih¥ Présefics GONaHE410 mg,
rooni.aril e
$0Yi8Pah ionCoid R RocsOR £0,72,8) a8 Rsrionmse ARsarding 12 thegmethod

tdasdribBd oino e¥amplop§la. The residue was chromatographed on silica gel in
y a itrile

ol Bo) SR A ROk Yad Rl 1 e

WP Q%ﬁxﬁﬁ’éﬂa’ﬂlﬂvﬁ&l@ 14Arb@kyID acid fert-butyl ester

Reduction of the product of example 55a (500 mg) with LiBH; was performed
according to the method described in example 51b. The residue was chromatographed
on silica gel in heptane/ethyl acetate = 2/1 (v/v) as eluent. Yield: 350 mg.

(c). 2-Methanesulfonyloxymethyl-pyrrole-1-carboxylic acid tert-butyl ester

Sulfonylation of the product of example 55b (350 mg) with methanesulfonyl chloride
(210 pl) was performed according to the method described in example 51c. The
reaction mixture was washed with water, sat. NaHCQO; and brine. The organic layer
was separated, dried (MgSQ,), filtered and concentrated in vacuo. Yield: 487 mg.



was performed according to the nmethod described in
exanple 54a. Yield: 2.6 g. MSESI: [M+H + = 560 /562

W@ 2)05/117368 PCT/EP2006/061972
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3-r2-Brono- 4- ( 3- cvano- 2- msthy r 5- 0X0- 7- propyl -1, 4,5, 6,

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

4-yl) - 6-et hoxy- phenoxynet hyl | - benzi m di c acid et hyl

€8) e2-[ FBeorho#4+@6-cyanpdemethyaS opo-&gaopyd- lah 4l60h8-hetahydm-quinolin-

A8l xR A DAL e B ia U BRTRE: ©12
%lkﬁaQQWf}%Eﬁﬁﬁﬁ%f%x lg'jﬁar@?] w1th the product of example 55¢

hol1 n-4-yl - -benzyl oxyl
et hpe) Wa%R‘%ffomwfi@sgﬂrdmgéo hegnethed ampﬁxa@pl@dqaf Hhe residue
%a@@uhﬁedtbylﬂr@paﬂmetmm (2®@NPAYDY: MRfonitFiR)aAVRMd: 61 mg MS-ESI:

SRkl AR S0P ) B o0 i)

Ymethdd B @Didstnptibad: 1 TFA salt). MS-ESI: | M+H] + =

647/ 649; anal. HPLC. Rt = 17.7 mn (nethod 4). Exanple
&xample 56

4-{3- Bronp- 4- r2 (cvcl opropyl et hyl - am no) - benzyl oxyl -5
4 dm13 ylmethyl)-amino]-phenyl}-2-méthyl-5-oxo0-7-

@r(gﬁwllﬂ-?B?E&‘heﬂahéd@ qfélmahﬁebeeaa&wﬂmb qui nol i ne- 3- car bo
nitrile a
IA\t’ 102°CE 3 i8¢ =cArtakichydd (219- I iy ladBed¥0a folptieP V¥ the groduct of

- hex dr o- qui nol.i n-
Fephplegsai, MO maR ot Acid) (137 4ty i3 maethangd (6 pl. Fbp zeaction
emefid has aﬁiréd} af22(4 *Qifot 16 b fthen MNBIﬂytlmhhg) vde added. The

o naf Sy Y Lo . Botre B G2y G DRl e

(T30 title) prodddt emassdbtalnedwgfaqueﬁhrmvd HBLCe@ec 9030 (EﬁlgﬁN;r(bl% TFA)

SAgPor L aD, SRSt e NS R - .50

IGeekbod 2nd brine. The organic | ayer was separat ed,
dried (MgSO4), filtered and concentrated in vacuo. The
FgampleSYas chr omat ogr aphed on silica gel in

} oheRzva V/V-nvl]- -met Vl 5- oxo-’?—propvl-
|1\45B7r82h&ahvmolh1ﬁrﬁ}1mv8n@rﬂonmﬂéﬁyl 5- oxo-7-propyl -1, 4

5, 6, 7, 8- hexahvdr o- qui nol i n-

éTéhyI t)tle&cambmm;i -yiseolgaipad ahglbgoyshe toy b3aniple G6C klapingplydmre2-nitro-
B@ﬂial(fehgdéj' (b3 &?%ﬁztﬁg &HJCPE?%%Q‘E‘?% e 52d (578 dm%) The residue was

I SO pylazodt car boxyl at e was a
va? b prevagatiye HRLGQ (0-000%heHpe Wy uRields 610 wagrpVI8-Ela[M+H] " =

(SE}QBSWJHPL@ Ckpp:r 9@@86&&% f(aﬁ@dl) (ﬁ{3 =2 2&@5 ﬁﬁ‘ﬂi (diast2) (method 2).

trlpenyg?H_Elne In TH

Qipstyipfey $HfHEBC K n, the reactl on m xture vvas

ioﬁ‘nceri 5 ted in vacuo. The residue was chromat ographed
AAC 22 gel in heptane/ethyl acetate = 1/2 (v/v) as

% LE ?IIZ Bro'meoI 9 (3 %églo'@-me’r:h%l SI\@(O ‘ﬁ lM‘I-o'f)“yl 1,1,58,('5)’,‘},8414e§(§1§wﬂ‘0 quinolin-

4-y])-6-ethoxy-phenylamino]-methyl}-phenyl)-methanesulfonamide

(a). 4-[4-(2-Amino-benzylamino)-3-bromo-5-ethoxy-phenyl]-2-methyl-5-ox0-7-pro-
pyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was obtained analogously to example 19c, starting from the
product of example 57 (550 mg). Yield: 510 mg. [M+H]" = 549/551.



C).
-{3-Brono-4-r2-(cvcl opropyl net hyl - am no) - benzyl oxyl -

(
4
WO edohoxpephenyl } - 2- PCT/EP2006/061972
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met hyl - 5- oxo- 7-propyl -1, 4,5, 6 8- hexahvdr o- qui nol i ne-
3-carbonitrile A m xture of tq'ﬁe product of exanple 62b
(158 ng) and propylamne (200 m) in dichloronethane

(B0 NH2- {[BeBrosid-#-4(3-ayimr2-incthyl-Fhexo- Baodpybh.40f.6.7 18 eexabyadro-quin-

gﬁg%%g&g@xeﬁu@nmﬂmm AERI YRS RbAbIE] Y

JU70 UGS UIN)

%?g &%ﬂd_ms Q%méé QQ:QQ%) g,n[g exaljﬁ‘ﬂe 28, Ei’aﬁ'm ot the product

|g|f g}gqmplqa 483 61306ng) @ﬁamjh@eggfonyl chlor1de 0 ul. Y1e1d 31 mg. MS-ESI:
{1\/1{43{ Bro 6@7/52@ta|3ﬁ1<yHlﬁt(ﬁ2R€ 3- pBRYYhinbhast 3MRPS) 2085 2 diast2)

%’Gth?g(ésg}b‘%?t Tai8: %XfH%Lﬁéxahydro qui nol i ne- 3-carbonitr

é@‘{‘%’q §9Brorm 4- (3 cvano- 2- et hyl - 5- oxo- 7- propy! - I,

from
- Dr0¥Rpl-propyl-

?5?5 mm haﬂaﬁmo qzl%mie 3&@0mle [MeH +: 850. 4/ 852. 4
Ihe JitBr cnmlacﬁmdt\hwybtdme& -apdegaishy to bxdnypleSion sthrtenityinB-nitro-

oxo&%g} %) @%Ef &Qiy% é)mflugt plszemn rgqu N RdPe), Xield: 639 me. MS-
Sy [lMJeHFF%STQ/ $31e a0dnHBLEA RhES3t e prn &dlagihaRo g‘d’tfisﬂ%mnddlasm

fﬁ%ﬂ%hg f}?ﬁst ﬁahaf&'lfaﬁptt?mthe product of conpound 63a
? 7 MB-ESI: [MH] + =

&Bp. 446223 Mﬁ@lbenﬂ%ﬁnoﬁ?ts-broﬁla BdthokyphehyAst- h?ethvlfits Gx0-7-pro-
Me_‘g& hex V&()) -q 0126(:)- -C g%bonltn st. ratro: 51

{T%‘e tith? rcgrrrrl%mgn | hoh%;bé?,mé(ﬁ ngrY]lllsly y Iet)(:EtI%pFe' P52 s7tar%{1§ P¥om the
produpt ghesamplerasal(§T0 mgheYnyld} 5thmigafVicHACF G495 hy |

| -Nitro- propan 2-one At _0 OC sodi um hydride
ooyt (3ngyanior3-methy}3-opo-Yrnropxhdided .6.8.85hexahydro-quin-

%ﬁhmvm AT e}nétﬂ;vlﬁ?%heﬁvmarﬁaiﬁl&a%@d mebhw e
reaction mxture was stirred at 200C for 30 m nutes
ame tﬁl@%ﬁn@dﬂﬁﬂw&@o&aﬁeﬂ uhitl@gbu@fy to example 25, starting from the product

PURTER s iap heERL Feppicforbhotyis b 18l 2l was-est
MY FOR$09varm]. FHRTGrRid- 118 s5h (method 2pat er (50 i ),

acidified to pH=3 with 1M HO and then extracted
Fesparpde 60

2-[2-Bromo-4-(3-cyano-2-methyl-5-o0xo0-7-propvl-1.4.5.6.7.8-hexahydro-gquinolin-4-
y1)-6-ethoxy-phenoxymethyl]-benzamidine: compound with hydrochloric acid

(a). 4-[3-Bromo-4-(2-cyano-benzyloxy)-5-ethoxy-phenyl]-2-methyl-5-ox0-7-propyl-
1.4.5.6.7,8-hexahydro-quinoline-3-carbonitrile

Alkylation of the product of example 30a (2.5 g) with a-bromo-o-tolunitrile (1.21 g)
was performed according to the method described in example 54a. Yield: 2.44 g. MS-
ESI: [M+H]" = 560/562



times with ethyl acetate. The organi c phases were
conbi ned dried (MgSO) and concentrated. The title

wee@ducisetas obtained as a yellow oil. Yield: PCHEPII06/061972
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(b). 1-Methyl-2-nitro-vinyla (pe A m xture of the

product of exanple 64a (1.6 and NHAOAc (1.3 g) in
toluene (25 M) was heated under reflux for 18 h with

4.8 024 DBiremo-drBvaiane -meth ¢lr 5 -us0Teprapydelad 5.6t Srhkxahydro-quinolin-

APARE ae'il‘rb%v—n-ﬂléﬁoivﬁ?e‘fﬁﬁi) Beﬂpaffﬁdiﬁéa c%%oﬁr?d]&/ﬁﬂ %Q&Io‘éﬂlohﬂ acid

vVatuoO dalld CTiT Offat Ogr apried Ol

hﬁ'g]t (%2‘ %a@tﬂgﬂ%leamgﬁ a‘ﬁ']o%ti’ona(?f t% g)%ﬁuct Xf S&é}n}gll 04 (800 mg) in

r oxymet h enyl Vcar bam ¢ aci

@ﬁlaesal Eenbtioph }bﬁ’\fﬁ%aﬁ@@@%ﬂlﬂ%f%ﬂ yaeks) thg TFWUOH mixture was
ehdentrefel o4 Od@oMBhEresiiu® wik )hsbélvéchﬁl AhEMENDE, OB FBRmg) was

%ééeéfﬂg&)& %tlﬁ"lféézg?rlﬁggeﬂeg? al%ﬁ qu(IjII R g ‘&gsec&%entrged in vacuo. The

ctriduratvosy rch;dmmliogmpmm orc ailigel gel nn dleptahe/emyb betate/ ©tIAY 1(v/v) as

t 419 _
SRR e L B R Mt L SR h el LG Ry = 168
ﬁmlpl(@aﬂéhﬁm}mﬂ@as prepared anal ogously to exarrpl e 48b

startin fromthe product of exanple 64c (4.19 g) and
tragm)e 6L hIorlde(lo m). Yield: 1.98 g. (e)

3némh\d¥ﬁae)5)-'é{dnmv\l’—l44- hﬁﬂr&hexahﬁdmaiudmﬂmelé c(aﬂio&nmliﬁ W th

t he product of exan‘pl e 64d (500 ng) was prefornmed
de) or [ BrdBromot 3 dn7ido o2 ey Hi-methyl-5-ox0-7-propyl-

Yighdz Sgﬂé(aﬁgdro((flﬁnohne 3 carbonitrile

{2-T2Z-Brono- etnoxy4rz nmet Nyl - 3-ni t r o- 5- 0xo- 7- pr opy
| A1k {¥ation 8f fh% B&ﬂ:"t %ﬂ ekaApleB0a (2. 5 ) with a-bromo-m-tolunitrile (1.21 g)

by L I Ca@%%&%s Sohek 6 & MS-

\BSTHM-HE] o+ 60562 of exanpl e 64b (28 ng) and
5- propylcyclohexane I , 3- dlone (41 g) mas perforned
P (8 ¢ ] le

S0 ed by At Uy H .‘ (10 - >90%
* WH + = 628/ 630:
@1‘1@' t1t1é'"3819p01ﬁ§d Wagepr réd 'ﬁnél@géb?sw )to Exe2§4‘t57st£9t1ﬁ% from the

di ast atio: anpl'e
%’ ‘Eﬁ‘ﬁh‘ﬂ)%‘g‘%ﬁ”f‘o&]}? (i 5(@ H*i‘i H benzyl oxy>pheny| I
2) M -4 P_{ Plerno moi'pqioﬁhs {llertng egiyllloxvl-phenvl}-Z-

methvl—S -0x0-7-propvyl-1.4.5.6.7.8-hexahydro-gquinoline-3- carbomtrile

The title compound was prepared analogously to example 54c, starting from the
product of example 61b (180 mg) and morpholine (77.8 mg). Yield: 86.7 mg (as TFA
salt). MS-ESI: [M+H]" = 647/649; anal. HPLC: Rt = 17.7 min (method 4).

Example 62

4-{3-Bromo-4-[2-(cyclopropylmethyl-amino)-benzyloxy]-5-ethoxy-phenyl} -2-methyl-
5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

(a). N-{2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-hexahydro-quin-
olin-4-y1)-6-ethoxy-phenoxymethyl]-phenyl }-2.4-dinitro-benzenesulfonamide

2,4-Dinitro-benzenesulfonyl chloride (3.2 g) and pyridine (3.8 ml) were added to a
solution of the product of example 19¢ (5 g) in dichloromethane (30 ml). After stirring



(a).
4- ( 3- Brono- 5- et hoxy- 4- hydr oxy- phenyl )-2-nethyl -3-nitro

w0 Zoopnopys - 4, 6, 7, 8-t et rahydro- | H qui nol i n- 5- OPET/EP2006/061972
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Reacti on of the product of ex le 64b ( 1 g) with

3- br ono- 5- et hoxy- 4- hydr oxy behzal dehyde (2.57 g) and

5- propyl cycl ohexane-1, 3-dione (1.61 g) was perforned

dorc B rigithey réaotidom enivttrd ks tescd inewaten and anjdifeed with AN HCl. The

\? ng ““%Was s@ﬁ%ﬁ%@%& Wﬁﬁfv&ﬁ{‘% ﬁﬁ%@boﬁftf ﬂg&e The organic layer
WaBrwmra@de e {MgSOa), fterddosnd b@myﬂr@iﬂg/w iaeng. IThe residue was
cgfdﬁ%{t };%d dﬂ' Sili@-gbt BY RP¥ene/ethyd adotéte E1/p @W}jﬁsoélhent Yield: 5 g.

0 | itle conpound was obt ail ned
%%%3 9@%(2&2 30b, starting fromthe product
%)or éﬁ@dgﬁ 65a 12 u )

BaES). 6 thofypleneBythaba. pherml) Mmmpr@tvlmemw 18- dnnuo'-

q,gh;eﬁgglﬁfon g 27.61 min (diast2) (method 2). Diast.
npl e 66 4-

3)1%6 ﬁz@&l&ﬁﬁé/xﬁ%téz @Indgeﬁlb" W_a:s% ta{i&é?‘lzcﬁjop@lse to a solution of the product
@gsyppl& %2%7593@% &arelapr@pﬁnqmﬁhﬂ% G352 sognandrifiphenylphosphine

qmmqng)dlmamt(sampdmaalsmgthgsfqt 10 mangé ereddon mixture was

st ar fromAc or o hyl-thia ole (37. nmg)
ShiF<rla gt e Sh ESFE Mes SN or el Syhdignelcthy
eEetEs— 1/R IW/H) as eluGizAY sk 158 . ESHMSZ: [MHE —2&340418% 4
(diast ), Rt =22.50 mn (diast2) (nethod 2). D ast.
ek i o: 4431Bmomenh{2-(ayglopropylmethyl- amino)-benzyloxy]-5-ethoxy-phenyl}-2-
ot A= 3B RITD:1 ok B Y919 9- 20 ¥ e - Bt B- daiekind + 4, 5, 6

, 7, 8-hexahydr o- qui nol'I n-4- yD-6- et hoxy- phenoxynethyl

A Ifﬁlilﬁm‘x‘é Jof -tBE& @tmdncﬁgg @x&iﬁ%ﬁymb)? @Isﬂr m%') kvl aropylaminet (280 pl) in
e
et Smehens 0 Bh Srpsfred 46k B THY tedrtion-pixtursougs opgeptrated in

RguoraRl there‘smlwmds parfiediby greparatine HREC(@ 05886 CHIEN). Yield: 72

i AT AP 0508 RO MG HPEL Ry SR EY RRTRE, R% 22,39
[mmrémlast%) Gmth@DD) DiastlraticfetlcC. Rt = 28. 41 mn (method

4 le 68
nmleﬁ M- 4- (3- cvano- 2- met hyl - 5- oxo- 7-propyl -1, 4,5, 6
d

{oékomm’abﬂnm %(ﬁsmwmmar ﬂiﬁhdillyﬂe— fwﬁb@nﬂrﬂﬁr opyl -| 4.5 6

, 7, 8- hexahydr o- qui nol i n-
(a). N-{2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quin-

olin-4-y1)-6-ethoxy-phenoxymethyl]-phenyl} -N-(3-methyl-butyl)-2.4-dinitro-
benzenesulfonamide

The title compound was obtained analogously to example 62b, starting from the
product of example 62a (200 mg) and isoamylalcohol (56 pl). Yield: 205 mg. MS-ESI:
[M-+H]" = 850.4/852.4

(b). 4-{3-Bromo-5-ethoxy-4-[2-(3-methyl-butylamino)-benzyloxy]-phenyl}-2-methyl-
5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

The title compound was prepared analogously to example 62c, starting from the
product of compound 63a (205 mg). Yield: 66.7 mg. MS-ESI: [M+H]" = 620.4/622.4;



4-yl) - 6-et hoxy- phenoxynet hyl | - phenoxy} -acetic acid
nmet hyl ester Al kylation of the product of exanple 30a

w@ 2006/10358 Wi t h (4- br ononet hyl - phenoxy) - acet i CPEVEP2006/061972
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nmet hyl ester (259 ng) was performed according to the

met hod described in exanple ™67 "Yield: 308 ng. Ms-ESI:

[ MtH + = 623/ 625; anal. HPLC. Rt = 23.67 mn (nethod

2hal. HPLC: Rt = 23.61 min (diastl), Rt = 24.05 min (diast2) (method 5). Diast. ratio:
{Sf;[rz Br ono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4,5, 6

8 hexahydr o- qui nol i n-
‘l? p£t hoxy- phenoxymet hyl | - phenoxy} -acetic acid
SaporP ication of the product of exanple 68a (230 ng)

W@Szmﬁ@tmo@uaqa%aﬁvltpn&ﬂaes BRENYF oS, 5 8ER-hBxahydro-
St oy ol i sl

. r2 Bro 4(3 cvanoerethyI 5- oxo- 7-propyl -1,
('}}ﬁ o - qui nol i n-

w0 3 Sona qyﬁ} ?Q ?5’()( l’/amsﬂé}glo%‘htmi)}(l Q}éré)%a% £ddél ko T&bltion of

anesu

inirqmetimng(d-95y8)iia |TEHF2(2,’5| mDEheheeaetian mixhergivers shirmed et 20°€ for 30
Phindte§ Bh@ EHenHdaed 'tcﬁ@ @bfuﬁbﬁ of ﬁg})ygeizol H2N@NEnd . 7BgPi THF (25

T it tgpetiog Tyt avak sed B s, 8 Ty de soHE dortredo ey fltered,

idissvlaed in wates (ml)daﬁdiﬂad telpHsB® Iwittd] MiHEN layd tiepexahéted several

nd washe rine. e or
2, SRO e dttE\Tho MEenlt pes Pin et ALE RO and
wammtrafeﬂeThedgimedumgvae Iobtaim:d@g aaphed odnYsild:i 24/ gel
i n di chl oronet hane/ met hanol = 98/2 (v/v) as el uent.
@b|1Metthbmro mylam1ne[m|.|] + = 198.2 (b). |\|.(3
- For.nyl - r| di n anes | f onam ne
o O o Rrich b heTGRPIE ALAAL618) AR ATuEILL S 5 i toluene (25
Sﬁlb biktak cheated uhdee rBﬂ@d ﬂcﬁ'tISOIi “&Dhaa[febt@olﬁ& genfdvaB 8f Ghater Mising a Dean-
ISEE] I d 55 ) LUI tﬁ OOOC(ZBh,t hed

A ety rﬁ?‘iﬁr"@ rlhire Ry 8?%°8n%%8 inyegenp iapd clogatographe
wasiied gel intheptanefethyhadethte A2 leas duant.eYieldad0drg of t he
fi Itrate the resi due was di ssol ved in ethyl acetate

By Qs k) n1-phanv] aearlanmc pethyicesten he or gam C

Iayer was separat ed, dried I\/gSO4) filtere
Rractinn ohamipekenzralrgbelo3 ewnlésm%mxlcwg@fomate (1.9 ml) in the

@Hsmt@gmctmm @l) wad pafbrned dvepidapeioetheymemoeid@b®@ibed in
Eé%rélé'le gzg \f)ne %éc’si(?ueuv%anst chr?)(rlng‘éog1"apﬁee:;d1 oggilicel\{%_eﬁsnl dicﬂll(\)/llfoqlle-'fhaﬁle/ethyl
iabet(lta:{ESZI Bs eloentdY{edd: @vihg- 2- net hyl - 5- oxo- 7- propyl -1, 4
,5,6,7, 8- hexahvdro qU|noI|n-

4y (3-Chlcsomeihyl-phemyicartarmie acidms
anesul fonam de )
The title compound was prepared analogously to example 48b starting from the product

of example 64c¢ (4.19 g) and thionyl chloride (10 ml). Yield: 1.98 g.

pIOY | di n-2-yl ) -nmeth

(e). [2-(2-Bromo-6-ethoxy-4-formyl-phenoxymethyl)-phenyl]-carbamic acid methyl

ester

Alkylation of 3-bromo-5-ethoxy-4-hydroxy benzaldehyde (614 mg) with the product of
example 64d (500 mg) was preformed according to the method described in example
1b. Yield: 845 mg.

(f). {2-[2-Bromo-6-ethoxy-4-(2-methyl-3-nitro-5-oxo-7-propyl-1.4.5.6.7,8-hexahydro-
duinolin-4-yl)-phenoxymethvyl]-phenyl}-carbamic acid methyl ester




A nmixture of the product of exanple 52d (200 ng), the
product of exanple 69b (99 ng) and acetic acid (129

woregositm73eet hanol (8 ml) was stirred for 18 h fedT/BPEd6/061972
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by addition OFNaCNBH 3 (141 . Stirring was

conti nued for another 4 h. ThHe feaction m xture was
diluted with ethyl acetate and washed with water, sat.
Reehiciidh afitble pradnet. oﬂélxemp}egﬁaliei(d:oo g withathe peydactaifedample 64b (28

‘?ﬁe@%gd(s'\%&l clgl#ekﬁrgﬁr E,g @?gjl@s@é %E}Eﬁ%)é %{&ﬁhh&%o-{ﬁbemethod
desratipd nvpémple ﬂhsThg res E&S pyriVied| by preparaiie3dPLENEL.— 90%
'dE’ét&mrBE Yidid: 79 é@ls@S[Mﬂ)l £tszs%é«(i 2hdl. WPLC: Rt = 26.22 min

t tr Qg’gmg} F?S:( og)ﬁe@aﬂ Igttlo fxan‘pl e 70 4

8 y>5- et hoxy- phenyII -2-methyl -3 -
% %ropyl 4,6,7, 8- tetrahvdro | H quinolin-5-one

- -Bl%m%hg UG

yl - 2H- pyrazol 3-vyl ) met hanol

78 ) and th| onyI chl or| de (2.35 mI) Yiel d: 900
: h mbenylindtmethyl-3-nitro- 7-propv1 4.6,7,8-tetra-

rﬂyaﬁ()tqiunﬁimlmdwoxy) 5 et hoxy- phenyl | - 2- et hyl -
3-nitro-7-propyl-4,6,7,8-tetrahydro-l H quinolin-5-o0one
Aekyticat b6 nhofproduet f oskaipleobdex@ang) evithS a-t(rdl(ﬂe-sqr@)loﬁy-uhydmxy

SREARAAE 28] 8 IR s a ¥l 34| QPSS wap, performed
reerirding todlye pathiod idestrivpd pr exeample |1beTh4Pr_eSld@11 ovasryerilized from

Qﬁ‘%}‘%@*g’e{hﬁi?‘“@m‘ ?'8% 1\/Y§ E§I gE’H}MB—Eﬁ(S 74 ag/:le% + ;t _

é@ 644-13- Br&ﬂé-@%&@xv(ﬂﬁ@ﬂm@-bemw -phéhylP2-rftfyl-3-nitro-7-pro-
XPAR! Lo faiea

N R -5-0xo0-7- propyl - I,
hexahv
i“* g1 cgﬁ%ﬁa&nf Kk %%4 Apppeespy, 19 HBPBiRe M -?fﬁlg%yﬁmm the
}prq:duch afiesarhplorfedai (A60 (nag). and 1-bromomethyl-3-methoxy-benzene (50 mg).
4{151% 2 &golvﬁ ﬁghgemﬁ (=255¥/§56° affall L CURE QB 1Y i RfvAYT), Rt =
(ﬁ?ﬂlﬁr@lﬁﬂz) (methed 2). PIWHQQ%HvHro qui nol i ne- 3- car boni

ile Algyl ation of the product of exanple 30a (778
%‘)ﬁ chl oronet hyl - 2-nitro- 4-

Mﬂﬂé Mﬂetdhlvdlmtldg;_uamﬂmd Qe Si I i ca gel in

hept ane/ et hyl acetate =
The title compound was obtained analogously to example 30b, starting from 4-

chloromethyl-2-methyl-thiazole (37 mg) and the product of example 65a (100 mg).
Yield: 27 mg. MS-ESI: [M+H]" = 574/576; anal. HPLC: Rt = 22.01 min (diast ), Rt =
22.50 min (diast2) (method 2). Diast. ratio: 1:1

Example 67

{4-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-6-ethoxy-phenoxymethyl]-phenyl}-acetic acid methyl ester

Alkylation of the product of example 30a (196 mg) with (4-bromomethyl-phenyl)-
acetic acid methyl ester (107 mg) was performed according to the method described in



2/1 (v/iv) as eluent. Yield: 493.9 ng. MS-ESI: [MH + =
648/ 650 (b).
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t hoxy- phenyl | - 2- et hyl -

5- oxo-7-propyl -1,4,5,6, 7, 8- rebhnvdr o- qui nol i ne- 3-car bo
nitrile Reduction of the product of exanple 7la (431
régamplietﬂﬂ)bz The rebidie Wds PFified byaprepatafios FPH.Cad0os20% Gcétonitrile).

}%elggfffb ﬁﬁiﬁéﬂ E@gﬂé %P?/;éBb,ean%Ig ?{PLYLL"ﬂt(l ZSA.'QIOHH@(method 4).

%{%ﬂé Br ono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4
%exahvdro qui nol i n- _
44Mb)Br§nﬁtﬁP3$¥va%B%%WBhﬂ(bLT propyl- {4 00 2 BEHeRM vdRGEMbIin-4-
met hanesul T gn).am de A m xture of the product of
xy-phenoxymethyl]- yl_chloride (23 m)
. . ‘ rri

oiingleyil adibakyi phenacgmethyi]. phehoxy 5@cetip ot methy] o - V5:
[MtH] + = 774/ 776 (d).
iAlkylatior o Bthenprodugt mfmxamplezsqaemwmg) with-(#-bpewpykthyl-phenoxy)-

%c@ac ac HEE%“ ¥§i510(2§9' Z})lerformed accordlng to thﬁ method deSfl‘lbed in

henox | -5- | uoronet
}exwﬁplﬁaﬂe&ﬁ @ rﬁlaeM E.Slx BloT 623/625x gk I&d’ett é? 67 min
¢xeiplie).71c (150 ng) and 2M NaCH ( 1 m) in dioxane (2
m) was stirred for 18 h. The reaction m xture was
db). di f {4ef@-Bionio--(Slydo-2- ntéltliyt]l-tS@nﬁde’f?-bi‘bn&l-ﬂ]‘AS 6.0 8tladxahydro-quin-
& ! DL The organic
tered and

g&ﬁ?ga{t?)bg# tﬁéq%\ﬂ?ﬁ% ?f e@?ﬁplm%ﬂ@ r@s\rl%%égf dd Qé’cordmg to the
descipgq in exagudg é98Yl%a]|66 ey MS-RBL: iMz*éJh ‘m69i9/611 anal.

(Hipmtlit):, 1982 mik7. 0 min (diast2) (nethod T). Diast.
ratio: 1:1 Exanple 72
ima{[q){e 89 Br ono- 4- " 4R 7SV3- cvano- 2- et hyl - 5- oxo- 7- pr op
yl-1.4.5.6.7.8-hexahvdroqui nol i n-
_93 - [26Bminivedy3-phmoelcymettyisdxod]-rapiyi-I 4o, @7 Bhexghydromguinolin-
Qaﬂ?ﬁ%ltﬁ&@a&w ylaﬂmﬁ'}o] methvl}-pvndm-z yl)-methanesulfonamide

ISy-JV-T I=(4- METNOXY- prenyt>etnyft - 3-0xo-butyran de

&M henyl ) - et hyl am ne
I N@@%S%a%r%@t%gﬁéié(@g ni) dﬂ/as added TEA (20 )

a:nﬁmaM%A)f(zZélﬁomilcotﬂaﬁnr@ (Q?) UINSOMe (1.73 g) and K,CO; (4.44 g) in

IR0 GISRESER 100 6235 5 e gt B B Wi entated i

vacuo. The residue was dissolved in ethyl acetate and washed with water and brine.

v*

The organic layer was separated, dried (MgSQO,), filtered and concentrated in vacuo.
The residue was chromatographed on silica gel in dichloromethane/methanol = 98/2
(V/V) as eluent. Yield: 1.32 g. MS-ESI: [M+H]" = 198.2

(b). N-(3-Formyl-pyridin-2-yl)-methanesulfonamide

Raney nickel (2.64 ml, 50% suspension in water) was added to a solution of the
product of example 69a (1.32 g) in formic acid (55 ml). After stirring at 100°C for 3 h,
the reaction mixture was filtered over decalite and washed with formic acid. After
concentration of the filtrate, the residue was dissolved in ethyl acetate and washed with
sat. NaHCO; and brine. The organic layer was separated, dried (MgSQ,), filtered and



m nutes and then stirred at 20 OC for 18 h. The
m xture was washed with IMHCO, ag. NaHCO 3 and agq.
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and concentrated in vacuo.Yi e,; 39.8 g. M5-ESI:
[MtH + = 236 (b). (IS)- 3- A o= but - 2- enoi ¢ aci d

i -(4-met hoxy-phenyl)-ethyll -am de To a suspensi on of
(cBhcenifafetl i% 4acwpt b yosiulue s Cheniyodraghed>om- sﬁ)llinaygdmi higptane/ethyl

Gig tg)— 3/ ﬁﬂg%eaﬁe 8ﬁ%1dﬂ4)51 mdﬁgﬁpmg 0 Dfor ni um

ace ate feact1®on was eat h at
@0 NB-ID-BrohfAl-(Ficaddb- %?e&}ﬁms JR¥e7 %}aﬁtyym,se@,ii,s hexahvdro -quin-
ncentrated I N vacuo an prOGUC[ obt al hed wWas

xyephenplaming FTnet hvléﬂwém:%ﬂﬂnm&sﬁalmﬂg&e
1 RSl 6 isodiid of sxaroete G2 GL e, ths Rradysy of gxegRele £9b (99

) oggdl adetid, abid6(12981) e xadtietod {8 unf) obdsnstir@dc for XY [ followed by

%ﬁh 101(1 o‘}’ ﬁa(l[(l\gHg( él4'fpﬁlg>o gn@%@)ﬁ lon‘%‘ﬁlﬁ&i % r a%ﬂlh%? 4’% The reaction

[m1x‘(lme WB% Hidwtgd phitdireghyl-agethigldand vmsh@tiew(tll @va@r, sat. NaHCO; and brine.
@r&gﬁnéiﬁpw sépeﬁ‘é(tg& odﬁ/edb@@ Stb emf%d @A cﬁn&@nﬁﬂ{éq m vacuo.

S- propyl cycl ohexane- | ~- % i n et hanol
rhhp rﬁaéueswas pugfigd bgaaepaéah\@s LC (tRe> W% HE N 1eld 145 mg.

AISLEIN INAEH [§‘ + 528480 0anal "BPLES RE L1 0\2B ntlh I&ALY gd RitE 11.17 min

é%aﬁ@f&e%%o Tbac 1 Jgefl or omet hane (50_ 1t ) ang

Pk Pliash i i tated formed. The solid

taal was then crystallized in EtQAc. Yield: 12.9
M'ESY: [MeH + = 597.4/599.4; anal. HPLC Rt = 16.70

(i 3331!01;{& 4135 m%Zrn?ﬁz&%?%l—@ﬂﬁ&m%gs 8thokdl bﬁ‘&vn?’i-nfé&hvls-

rat1r o0 ards

mtm-Zﬁova..GqZ.qutr;hvdm-hH:qunwlm-S*rmel (d). (4S,

4- ( 3- Br ano- 5- et hox 4hvdrox henyl 2- et hyl -
) Ch(lommethvl-l 3-dimethy )f 1H-pyrazole y-p yh)- y

lﬂ%)tlt o o Sm it Sohbge SR e grom 25

sliraethpk X pyrazobblydmethanol (EX& migd)eand2hiongk clilbrde (2.35 ml). Yield:

ted by chromatography on silicagel in
%@g?%ﬁe/ethyl acetate 2/8 -> 0/1 (v/v) as eluent.

g[))eci 5 B?orﬁo-gf (- firlethyl YD ra 701 3 AnMRAS)- §-etlﬁﬁ§lnheﬁﬁi-§ methyl-
(dirast. 3), (netnod 7). Diast. ratio: O.
(3pmtr0174m‘opvl 4.6.7, 8-tetrahvdro 1 H-quindlin-5-one

)Aj g (IgBE rh%nlg_o uct ort] %ﬁXm4leh6VSgr(%((¥ nPgti }il ghe prgglgctt%f example 70a
148lmlp) Gas pérfbriedaecordinguo el mekhod deseribadhint example’S0b. The residue
%ﬁ%@giggfr@aratlvegmlf% 6 0 — 9g% rcg‘gg)n}tnhegn e}d 57 ]{nﬁ MS -ESI:
INEER0-~7573/575; anal. HPLC: Rt = 20. 14 min (dlastl) Rt = 20.64 min (diast2)
(method 2). Diast. ratio: 4:1

Example 71

N-{2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-y1)-6-ethoxy-phenoxymethyl]-5-trifluoromethyl-phenyl} -methanesulfonamide

(a). 4-[3-Bromo-5-ethoxy-4-(2-nitro-4-trifluoromethyl-benzyloxy)-phenyl]-2-methyl-5-

0x0-7-propvl-1.4.5.6.7.8-hexahydro-gquinoline-3-carbonitrile

Alkylation of the product of example 30a (778 mg) with 1-chloromethyl-2-nitro-4-
trifluoromethyl-benzene (419 mg) was performed according to the method described in



propyl-1,4,5,6, 7, 8-hexahydro-qui nol i ne-3-carboxylic
acid [|-(4-nethoxy-phenyl)- ethyl]-am de (Exanple 72d,

wda 2008/1gB68vas di ssol ved in TFA (30 nlL) and sti rPEOER1006/061972
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75C for 1 hr. The TFA was evagporated in vacuo and the

resi due was then dissolved i'n<dichl oromet hane (30 m).
Triethylamne (1.04 g) and trifuoroacetic acid

arimyplei3db. Tk ©Sidgg wae cleroatithethplied pnisdiea gel iﬁ(heptane/&t‘hyl acetate =
' |y snad kET. nd th

1 {\%Sds eﬁéﬁ NGaG: 4849 hl\@‘ ES Eﬁl ffﬁ 3643{?56 | The

reactron mxture was wa

b P AN 2L Ao -4 Lmrﬁdﬁbm@%oxw é'b%rﬁ&s e@l%&edh%ﬁﬁqé%ethvl-

|n vacuo and concmrat ed. The resi dL Was puriiied Dy
LpEapy k Xahyore ST I acetate

]l{\ga ti)ngfni ) V/E}/ 4?F lf%%]?qg)fe ')( l(é% 1 m, w1 Zinc Eust (1.08 g) was
(pérfBﬂﬁBdf dcoordingZorthe methol eleydribedin bvmnmle Toc. &isld! 400 mig. MS-ESI:

&Iotlﬂ; 6%'8%2 | uoro-2-nitrobenzoic acid (25.9 g) in THF
E , cool'ed to 0 OC, was carefully added

K@{ R oL AL AR SRS G302 Ry AN 8T o

er tNe addl [T on Was COnprete,
) 6-athoxyeplhe gthyl flag ) Dhenv mas added to

tdh(ﬂldmahkwlﬁnma@ and after 10m nut es the m xture was
concentrated I n vacuo. The residue was poured into

wairgxtusnel e tpreduce df ekdniple 7y Klmag);trﬂethéﬂemlﬁfn@h ghloride (23 ul)

| ayer sfed Wi t _aq. )

Y Bl R GTotin SahBlpmdfps A yisfied I fog 54 h. The
reRITSWIXIUE: Bro pencentrated invdduaoY ld- hﬁﬂtm@(mﬁ@yESkMSS [M+H]"
el pRxyrgphenyl | - 2-

met hyl - 5- oxo- 7- propyl -1, 4, 5, 6, 7, 8- hexahvdr o- qui nol i ne-

%d)? aNbQDI‘ZT-denﬁ) I—Q3-%V£H0X2-hﬁeﬁn@f5 -0Xo0- 7-propv1 1,4.5.6.7.8-hexahydro-quin-

&)lm- ,,\91 f6]rel,% 1.8 egl))t(\[n?etg\r)ﬁg tri u(r)rl%tmré:t hénEﬁ?rrrlPethanesulfonamlde

AADS'% Bronp gl5e grtgge?)ﬁé)dél‘iéthxpé)?aﬂﬁlg B50% 30 Zif B N3 ml) in

Idmxaheydar ml)cwatmmméosl&:hr'ﬂmmewldnenl(xﬁxa wab ecidified wich 0.5N HCI,

Qﬁlu ?%lﬁggtgxpﬁé e?d’ﬂ@ Fglggr\*n yNQﬁ@?)g%ﬁ %(5%%% Srgatiic layer
&

Messpmteéoén {{Mga%lau Faslo é@lgc%gwmbyn (vBe. ihe residue was

Autified By ére{aarahb@ 13, 8! Mbe»m dngbmrﬂhdi ngd 4 RE. MSLESIa +H] =

was, concentrated in vac e resjdue_was pu

SRPl65%% 8 BB Comttar 130chgin (B E RRCA L iy Wiast @nethod 2)
AHidst2bBo: (Ml v) as eluent. Yield: 13.5 g. MS-ESI: [MH +

= 616. 10/ 618. 10 (h).

ExRmi/Z2 r 4- r 2- Am no- 4. 5-di f | uor o- benzyl oxyV3- br ono- 5-
ethoxy phenyll-2-

— ]

%uﬁﬁﬁﬂ? an{rﬁ I'6' étﬁoxv—phenoxvmethvl] -4.5- dlﬂuoro-phenvl} methanesulfonamlde

(a). (1S)-N-[1-(4-Methoxy-phenyl)-ethyl]-3-oxo-butyramide

To a solution of (S)-1-(4-methoxy-phenyl)-ethylamine (25 g) in dichloromethane (60
mL) was added TEA (20 g) and DMPA (200 mg). Then a solution of 4-methylene-
oxetan-2-one (16.7 g) in dichloromethane (60 ml) was added over a period of 30
minutes and then stirred at 20 °C for 18 h. The mixture was washed with 1M HCI, aq.
NaHCO; and aq. NaCl. The organic layer was dried (MgSQ,), filtered and
concentrated in vacuo.



A sol ution of
(4R, 7S) - 4-[ 3-Brono-4- (4, 5-di fl uoro-2-nitro-benzyl oxy) -

wh2@bhosyphenyl | - PCT/EP2006/061972
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2-met hyl - 5- oxo- 7- propyl -1, 4, 7, 8- hexahydr o- qui nol i n
e-3-carbonitrile (Exanple 72 93 10. 6 g) and acetic

acid (19.6 m) in THF (400 m) was cooled to 00C. Zinc
dVizdd: 3238 & M$-Bsis[MddEc= 236 porti ons under vi gor ous
stirring. The m xture was stlrred for 2 h at 0C and

t(he A1)t BiAmind-butrBeenoid dcath[ I axyrphienyiltdthyl

di chl oronet hane and the corrbl ned fi Itrat es were

vhior  suspensier of NSHAGEL-(4rmethgxyraheny])-ethiell-3nexo b#tyr@ande (10 g) in
(tMiech‘lOSOO fohl) i @dded gt 20 PC aRiniciies dc@ta’eéagﬂog) anidahé reaction was

L&
E 5/ 58
i‘%“tﬁ‘ﬁ?rz%s 5 %1(990 %H%? Bﬁa‘?%\i’é %Fﬁ‘&i‘ g%ﬁé‘?lﬁﬁ}’lfe B aéfSn‘%enHated n
vagud arll the praduét 8btained was used without further purification in the following
q%égl&ygtrg qui nol i n-4-yl) - 6- et hoxy- phenoxynet hyl | -4, 5-d
uor o-phenyl }- bi smet hanesul f onam de A sol uti on of

gé‘)R4 19)Br8mb%s- éﬁof\ﬁh!h%fox@ p%ﬁshv erﬁetﬁﬁns‘: ¥k&: Wr)rog\"l %9,503,7,8-

etnoxypnen

4 b | |7209 RN
& PERg Sk T8 %Dimn%oz i, rm%fawepdfm% erhy)l] -amide (10
(g@??.-hfbnﬁcﬁS&fhoxWSh)tdr&;@t -Béhzaldehydeslb Samldfiapmbylcyclohexane 1,3-
Qr e i rrLin
PLSE ablo SRR ) B Rl B . T8 i e s
@nnmtra@q i tvacuo.c ATher médmarws Biseolved) aini ctoluayae r(l%sml) and
\ﬁ?&ﬁkﬁ'gmﬂhhﬁb ml afld e%gted ﬂﬂtil% %ﬁ%@@ forthkd. t’[qfe%gh obtained

and concentr |n va e was purif y

Shen Syl lérﬁt i cagel in hept ane/ et hyl acet ate

yé@l%@%ﬁ%@%ﬁé&”ﬁ?‘ 58 %18 47 Tna HPYE KoL 1690 (dhase 1) R, =

i1V:552¢diddt. By Ryo= 418814 RIZS3- mvanm 24 r(diaktyl)- Grahat 7).pDigst. ratio

6 =
¥11asfl}]ﬁglrtg %%ﬁ%gasm 10} 1061 et hoxy phenoxymet hyl | -4, 5-d

hex
'(&i/ 9 , ) 0y
A.;fl,ﬁ 17 he:xahvda‘omumo ine-3- carboxvhc ac1d ( IS) [1 (4-methoxv—phenv) ethyl]-

Iaﬁﬁ&hydro qui nol i n- 4- yl ) - 6- et hoxy- phenoxynet hyl ] -4, 5-d
i fTuoro- phenyl }- bi snet hanesul fonam de (Exanple 72 i,
The Om@gtumasf ditresiboretsi obtained aneExafplen)c avd thepasepdrated by

Sl bRl o heafetin sohts ?/e%yp%ceﬂfe e Tl ethent
0 A 5, O L0500 IESRE 0 55 (o

\7&6&1@“ Rig: QQsllQJue was purified by chromat ography on

silicagel | t ol uene/ acetone 1/0
é@)U(AR g] 5 4-(3-Bromo-5-ethoxy-4- hvdroxv—ph(enzrl) 2- met&w( 5- oxo 7-propv1-

1.4.5.6.7.8-hexahydro-guinoline-3-carbonitrile

A solution of (48S,7S)-4-(3-Bromo-5-ethoxy-4-hydroxy-phenyl)-2-methyl-5-ox0-7-
propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carboxylic acid [1-(4-methoxy-phenyl)-
ethyl]-amide (Example 72d, 1.43 g) was dissolved in TFA (30 mL) and stirred at 75°C
for 1 hr. The TFA was evaporated in vacuo and the residue was then dissolved in
dichloromethane (30 ml). Triethylamine (1.04 g) and trifuoroacetic acid anhydride
(0.95 g) were added dropwise at 0°C for 15 minutes. The reaction was stirred for 1 hr
and the reaction mixture was washed with water (20 ml). The organic layer was dried



Yield: 7.98 g. M5-ESI: [MH + = 664. 06/ 666. 06; anal .
HPLC Rt = 17.18 mn (nethod 8) Chiral purity : 99.2%

w@ b@mgorstat ory or -) (nmethod 9) Exanpl e 73 AgOPCBHEPIN06/061972
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activity of conpounds at the ﬂman FSH recept or
expressed in CHO cells Agonist™ activity of the

conpounds at the human FSH receptor was tested in

vigSexx; filaresl; esncemaatyd (nGHONo amd ¢ancentedtddy The aessdueorascpurified by

M e

ge‘%f’? ﬁg fs-Bsit (e y=lausulpipee reporter gene.
BI nding o he conpound to the Gscoupl ed FSH recept or

\iD)! {4,5-BFfhdro20niBB-phBsyIR ARthafbl CAMP, which in turn will
[ nduce an i ncreased transactivation of the |uciferase

ﬂbms@gt@n&%ﬂcﬂdtﬂllloidxg-mtmheﬁﬁf1aaadz{zs D) tity BBF (90 ml), cooled to

tifire | um Scenc count er

B Wal i) A Do RSB R dithex o185l TP RLRED). Afer

e adﬂiﬁicm waseynplets, theaxiixtuze gas enmdna G0%€ 83 d. Methanol (150 ml)
&% fl'j)?lil? AxRke AP z?iﬂr%i’ g 1S ? Bﬂ!ttflre 'Wd&' JEﬁ!:entrated in

er ase StImJ tion I cacy
é’é?’kbb he gesidygyrasdrourcd IROCHHHN %’éirﬁx‘ﬂﬁﬁﬁﬁ Wltﬂngﬂlyl p@@tatphThe organic

%Qr Sedst wadhed Py rsatmaziLNatzl ( EisE (MgS80$), Tiltededand @bhdentrated in
3 I D Busi ness Solutions Limted) was used. Conpounds

exanpl es had an activity (EC50) of |ess than 10

Q{vlle\ﬂg §£5ﬂ§ of the conpounds, such as those of exanples
7, 11, 15, 17, 22, 23, 24, 25, 34, 38, 39,

‘@ (B07553. %i%oméﬁv (4553d1fﬁ1%roa@ %t?@be%ﬁ?m% 31ty Drhy1]-2-

S L nan 1U Vi U dl .
q 74 feri3rearhapitrile

{ F il
wéé AT 2&% c{ﬁ gp%gsﬁpéa% Fmelisap LBbamplestas 1@ (4R, 75)-
|4S(3€Bmﬁ(5)-ﬁieﬂmky-4€ Hedplyl2-methiy RS @pal-ppyl- 1,485,783

Brdbéyap
A5y RTRIR Y B 72k A, 67 60 B bppor
(tGphegyphksphyrieod§;5 B4 hani@}wdmg) in{ THEQ)SA® tel),0zm0led, to 0°C, was

QEHJH EH@}W%‘E&l%ﬁ&Me WAP?t(S angy. %ﬂséfbf‘tj I Yhé ThiRfre was

aromatic rin one OI‘

éikbssq@ pudibe fEate cvey CP’F‘@WW@IrIBXVaCUQmThé reﬁé%gy@s purified by
Rhion@atogdripHyl dHNiRERENM hepfaX&B@y1 ddetafAAl-KYI/3 (v/v) as eluent.

Yield: 13.5 g. MS-ESI: [M+H]" = 616.10/618.10

(h). (4R,7S)-4-[4-(2-Amino-4,5-difluoro-benzyloxy)-3-bromo-5-ethoxy-phenyl]-2-
methyl-5-oxo-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

A solution of (4R,7S)-4-[3-Bromo-4-(4,5-difluoro-2-nitro-benzyloxy)-5-ethoxy-
phenyl]-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile
(Example 72 g, 10.6 g) and acetic acid (19.6 ml) in THF (400 ml) was cooled to 0°C.
Zinc dust (27.6 g) was added in portions under vigorous stirring. The mixture was
stirred for 2 h at 0°C and then filtered. The solids were washed with dichloromethane
and the combined filtrates were washed with sat. aq. NaHCO;. The organic layer was
dried (MgSQ,), filtered and concentrated in vacuo.

Yield: 10.9 g. MS-ESI: [M+H]" = 586.05/588.05



(1-40C) al koxy , (l-4C) al kylthio and
(di)(l1-4C) alkylamno; R7 is H, (I1-4C) al kylthi o,

w@ kood@)Bbkyl sul fonyl, ( di)(l-4C) al kyl ami no , R8RBP2006/061972
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am no, R10R11-am nocar bonyl,

R12R13- am no( | - 4C) al kyl car bonyl am no, R14R15- am no(|
-4C) al kyl, R16-oxy, R17R18-am nocarbonyl (I -4C)al koxy,
RD OV, Y2 2-Breif-dl (k4R .7 S 13 Syanoy 2-amdbloyiyi-¢xo-2Gyed vkt 14, 5,6, 7,8-

%Qa%dﬂo_m_ﬁﬁ(}}; 9;,%;1)0@% hbx%ﬁ tﬂcv?l y l5-=d1ﬂuoro-1)heny1}-

metnyr, )= 4b) al Ky AT 10T 11T TOTTEL myr——or

(bisnmthanesidfonpmidec | oaI kyI i m nonet hyl ,

trlfluororrethlsulfo R23- oxycar bon
BAHYen opf R@ﬁﬁ éﬂzﬁ%ﬁ%@ﬁﬁ difugrg- gewwy) 3-bromo-5-ethoxy-
?j\ #D-2nkethyl- FExd-3- pﬁ‘d) 1408 6 V7| S hidxfaBidtb - quinoline-3-carbonitrile

6C al}ghbigp Qy%ﬂ% l ke I ca on?é}chlo(romet%ne (140 ml),

(caelett)m: 9%(1: oadtsidyéa(céd WiE) aidﬁ;dmaﬂfomthlonde (3.3 ml). After stirring for 2
@ t{é RO dindda % ??ﬁ“)ﬁ&&%&ﬁ@ﬁ@%@iﬁ' and extracted with

oxycar bony
dml; mthgm ﬁl&@!grg@ng |1ayer was washed with sat. ag. NH4Cl, dried (MgSO,),

(f‘ﬁtefb@) ARL EsrReNEA QP Ik VAGR! MR8 YbsiduedwaEbatifi¥d by chromatography on
6C) cycl oal kyl, (3-6C) cycloal kyl (1. -4C) al kyl, (di) %T

_Skb@ygq R@h%rﬁf&tlzylmta‘qek 3 - 5o (V/V) as eluent.

éﬁ%‘ﬁ? Eﬁg-f &&yg :Fﬁl@ﬁjl (I 4421%?&5‘9& 32: phenyl car bonyl ,

tﬁa%s&m aromatic ring with one or more

supstrtuents sel ected from hydroxy, am no, hal ogen,
an - -B&érh&ﬂ[@mVB)LB-'cy%@Meﬂﬁﬁ-5465)@17 dpyl-1,4,5,6,7,8-

b aj&%i%‘l‘q' iRl ke R tosy ok Bt Ruors-phery-

Mﬁrﬂwlﬁa&eélﬂﬂ)o&ihm)de, (Eé(hmﬂE)’HJ K 0 X (D -wiis) dssofled an dicXiape (190 ml) and
%fﬁ ) 2 ﬁyihgggﬁ ﬁC@;k%ﬂ 9 | 0e:R%n]ix‘clulne was quenched with 2N

b
d@@)ﬂhec eridapnd| eaa‘hﬁem y&dlthrq?hpg (:g:t:‘ra 'Il“}rlle grgamc layer was washed with
G2t 88) ReLel, Qﬁiéﬁlt(@@s@ ﬁl‘té} %H@%%?%eﬂ&?t@?%t@cw €Il residue was

mor e “substi’t uen ecte rom

(purificy) by Rereyarogaamb| qtl;ﬁllhcag@l in Mu@wia(cptonvz:)lgl +y3/1 (Rypas eluent.

RL3 are i ndependent | I-6C Ik I 2-6C) al ken
(oo B ig M ESL ) B %qa 3¥ kjin (method
@®)-4C) al koxy(2-4C) al kyI (3 6C) cycl oal kyl -

1-4C)al kyl, (2-6C) het erocycl oal kyl (I -4C) al kyI ,
Lhinabuitg CPALKY (levoretiajoty or Qnethal oyl am no( 2- 4C) al kyl
or phenyl (I -4C)al kyl, (2-5C)heteroaryl (I-4C)al kyl,
Example 73

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



optionally substituted on the (hetero)aromatic ring
Wi th one or nore substituents sel ected from hydroxy,

wa@eiono173b@l ogen, nitro, trifluoronethyl, cyanoPCl/EP2E)/661972

10

al kyl, (1-4C)al koxy and (di) (4 4C) al kyI am no; or
R12R13 in R12R13-am no(l -4C) A kyl car bonyl am no may be
joined in a (4-6C) - heterocycloal kenyl ring or a
(Whs 6qlantfied msgngl adlunytescanog  coogter. ohlad cymponlnslksi wereetdsted in the
wi th one or $subst|tuents el ected from

pn%@}rg‘qup&,}'ang? o Qd) %Mk‘@xl})( WMy dhnis ASRY) pva&g%ed to determine the ECsq

??%%}ﬁlﬁgn Ab@t?éé %@ﬁ@%ﬁ (r:%l(]?y UW? K%f %)Lléfl!férase stimulation)

(aﬁd @ﬁic:ayylocfa‘hdxycb(nbomﬁﬁ)@hﬂgaked (o recombinant human FSH. For this, the

4C aI k%ﬁg%g %&g{i@ lguﬂéﬁﬁc& g‘%%%@)eaﬁf §9]|ut1ons Limited)

(vé'as‘h@cﬁ' koxycar bonyl - -40) al kyl ,
-6C) al kyl car bonyl (3 6C) cycl oaI kyI car bonyl ,

@dmsﬁ)?ﬁa C?P(?]E %f( 5‘1%%) (i:lgé %gng‘?lgilt)k g@%&?ﬁy $ds *ﬂ%yio M. Some of the

henlpompimhlaky]hasabﬁemhplesl 3, 5 7,11, 15,17, 22, 23, 24, 25, 34, 38, 39,

A ot PR U o 1

substituted on the (hetero)aromatic ring with one or
nore substituents sel ected from hydroxy, am no,

hal ogen, nitro, trifluoronethyl, cyano, (Il-4C)alkyl or
(1-4C) al koxy, (di ) (I-4C) al kyl am no; or R14R15 in
R14R15-am no(l -4C)al kyl nmay be joined in a

(4-6C) heterocycl oal kenyl ring or a

(2-6C) heterocycl oal kyl ring, optionally substituted
with one or nore substituents selected from

(I-4C al kyl, (1-4C)al koxy(l-4C)al kyl and hydroxy(l -
4C) al kyl; R16 is (2-6C)heterocycloal kyl (I-4C)al kyl,
(di)(I-4C) al kyl am no( 2-4C) al kyl

(2-4C) al koxy(!-4C)al kyl, hydroxy(2-4C)al kyl,

am no( 2-4C) al kyl, hydroxycarbonyl (I -4C)al kyl, (

1- 4C) al koxycar bonyl (I -4C) al kyl, (

1- 4C) al koxycar bonyl , (3-4C)al kenyl oxycar bonyl ,
(3-4C) al kynyl oxycarbonyl, (di)(l-4C)-

al kyl am nocar bonyl, (2-6C)heterocycl oal kyl carbonyl
or phenyl (I -4C)al kyl, (2-5C)heteroaryl (I-4C)al kyl,
optionally substituted on the (hetero)aromatic ring
with one or nore substituents sel ected from hydroxy,
am no, hal ogen, nitro, trifluoronethyl, cyano,
(1-40 al kyl, (1-4C)al koxy and (di)(I-4C)al kyl am no;
R17, R18 are independently H, (I-6C)alkyl,

(3-6C) cycl oal kyl (I -4C) al kyl, (1-4C) -




al koxy(2-4C)al kyl, hydroxy(2-4C)al kyl,
am no(2-4C) al kyl, (di)(l -4C) al kyl am no( 2-4C)al kyl,

W@ 2006/C) 136t er ocycl oal kyl (2-4C) al kyl, or PCT/EP2006/061972
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phenyl (I -4C) al kyl , (2-5C)het e,H)aryI (1-4C) al kyl,

optional l'y substltuted on the' (hetero)aromatic ring

Wi th one or nore substituents sel ected from hydroxy,
am no, halogen, nitro, trifluoronmethyl, cyano,

@lag al kyl, (1-4C) al koxy and (di)(Il-4C)al kyl am no; or
R17R18 i n R17R18-am nocar bonyl (I -4C)al koxy may be

J10i ned4iphemyl{54exvC) A6t &7 8cherhlnalrdpimdline idadvariveaccording to
(2- G(F‘,) het er ocycl oal kyl ring, optionally substituted
wi t h F8FBUL nore substituents sel ected from

(1-4C) al kyI , (1-40Q) al koxy(l-4Ckgl kyl and
hydroxy(l-4C)al kyl; R19 is H oK, (I-6Calkyl; R0, R2 1
are i ndependently H ( 1-6C) at’kyl, ( 1-60 al kenyl, (
1-6C) al kynyl or (I1-4C)al ke 4@3al kyl; or RROR2 1 in
R20R2 1-am nosul fonyl nmay b [ '
(4-6C) het erocycl oal kenyl 6i j
(2-6C) het erocycl oal kyl ri g,
with one or nore substitu
(1-4C) al kyl, (I-4C) al kox

opt%onal |y substituted
ected from

4C)lal kyl and hydr oxy-
(1-40alkyl; Xis ORINR22NYTs CH2, C(O or S;Z
is CN or N02 R22 is H (I- (5alky| R23, R24 are

i ndependently H, (I -4C) dioggmnlalo. 4C) al kenyl ,

Eg g% ;p%‘ﬁ%cﬁm‘%19%%563%&6'5%}@%5)?}1?& ocycl oal kyl

( 2- 6@ 'lie(le6ORkl, c(amqaa](ceﬁym)ems@dlkynyl

(i ) B B R pEHe Brioghy |40ty o RegPabeny, (2-40)alkyny,
05 B ROaRGE, frae) men@@@mé-‘;chlwymxy

(2-5 eroaryl am nocar bon phenyl
(2- 5@ hepkanyhon/(2-5@hetasdalyl,- o) sz.ubs;atute(x\zzxth R”and optlonally

t5 ﬁ)eh(%t er@lﬁg}{gﬁ h}?ﬁ(&:}tﬁ#j%ﬂfga }‘lﬂg ?Vé 2)? ?Ifotselégﬂ% fi tuel?ts selected
sel eqtosihdroRy, hmﬂﬁ@wlog@ﬁn o, tfiﬂh&ﬁﬁféth 8, (1-4C)alkyl,

trifluoronet hyI 4£}/ano 1- 4C3( bl 2 @) al kenyl ,
g I2k4|@ 4OhalkeAy, » (- )al?'léhlra@ngl (diNd ylamingg) - )

8Sp?
j oi %ed I n’ Q %Q)a e gr-ggi%%ﬁﬁgg%Rﬁﬁf‘f—?@%ﬁylé}ﬁ%o SRR

amino, R'°R''-aminocarbonyl, R'*R"*-amino(1-4C)alkylcarbonylamino, R"R"*-
amino(1-4C)alkyl, R'®-oxy, R'"R'®-aminocarbonyl(1-4C)alkoxy, R'*-oxy(1-
4C)alkyl, R'*-oxycarbonyl(1-4C)alkyl, R*°R*'-aminosulfonyl, R**-oxysulfonyl,
aminoiminomethyl, (di)(1-4C)alkylaminoiminomethyl or (2-6C)-
heterocycloalkyliminomethyl, trifluoromethylsulfonyl; R?-oxycarbonyl, R*-
carbonyl or R*”R**-aminocarbonyl;

R® is H or (1-4C)alkyl;

R’ is (1-4C)alkylsulfonyl, (1-6C)alkylcarbonyl, (2-6C)alkenylcarbonyl, (2-6C)-
alkynylcarbonyl, (3-6C)cycloalkylcarbonyl, (3-6C)cycloalkyl(1-4C)alkyl-
carbonyl, (1-4C)alkoxycarbonyl, (3-4C)alkenyloxycarbonyl, (3-4C)alkynyloxy-
carbonyl, (di)(1-4C)alkylaminocarbonyl, (2-6C)heterocycloalkylcarbonyl,
(5-8C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl, (di)(1-4C)alkyl-



ring or a (2-6C)heterocycloal kyl ring, optionally
substituted with one or nore substituents sel ected

wo ean {13681C) al kyl , (I -4C)al koxy(l-4C) al kyl andrP¢yEPIIRG061972
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( 1-4Calkyl; with the provi s&gt hat the compounds of
formula | wherein Xis O Ra'°% phenyl and R7 is
selected fromH, (l1-4C alkylthio, (I-4C) alkyl sul fonyl,

di (I aﬂlﬁ)d@hﬂ)aihj'ln(2-6(R£ﬁte®oqycbalkgl(944C)ﬂR§8Lquﬂlbmyiydrmed,
rer o BS8, BeaYla £38utriare Rty HEEIA By
(di)(3- ' ] : T -40)-
() 8 0, S o4O
der i akiyl, wptiomadlyrsubstijuted ov Ithe (heterojpromatio riRg With one or more

[ -6Q.alkyl, 3. T 4-phenyl - 5-. - . .
i . sugtuklentsselesthd Srogy ROy RGP logen it E Bparemg
cl ai Fpanb; gl -M)ﬂll@l,r(lat())hﬁcofaﬁbp@ﬁ)lﬂl -4¢)alily18mino;
4-pheq | -5-0x0-1, 4,5, 6, 7, 8-hexahydr oqui nol i ne
der i Rat isvkonde#feldlkyly to clainms 1-3 wherein R3 is

| -4Cxal koxy. . .
2 pn oy I SO 4GREL amipoRCItl SliAC 24Kyl or (&)
der i YRUCYdk@sdiof-aQ)dleylcdmi ms 1-4 wherein Z is CN. 6.
The 4-phenyl ;550x0-1, 4,5, 6,7, 8-hexahydroqui nol i ne
der i RatR vin BcRoramingcarbonyll maybejoinedined (-pCletesoqyeloglkenyl

The 4- - i 7 8-he: . i i .
o SRR B G P hiEpson
The 4elpéted flonbled@alkyl (546, ki ENalklyland ihydtoxyd -4C)alkyl;
Rb o FanRr g st Ren Oy Wb BT, CrBRISH (16 Figmy, (-6C)

19 N0 L) L o

ocar bonyl (1 C) al koxy.
4- phéhO)Ekyx @-6CheBr@:yelogikyi X #iti)alkpl amningl(2#€)alkyl, (di)(1-4C)-

s (PiaarnRGr GRS Rot theby LRI, LaRcBir R FaCmS
( 3- 6GpaysdIRaubstiteRa bR (hefeto)dohalil ey GAHSHRWr more substituents
(3-4C) al kenyl oxycar bonyl ,

(di ) Eeleatey) Sloryhydioxis emvins hglogen, nitro, trifluoromethyl, cyano, (1-4C)-

(2 R SRR 2o gpinop ey co bon

( 2- 5@'tre'f 61 RERY-a@io0nYC)alkyedrbdytingtino atdy teybinedyn a (4-6C)-
heterocycloalkenyl ring or a (2-6C)heterocycloalkyl ring, optionally substituted
with one or more substituents selected from (1-4C)alkyl, (1-4C)alkoxy(1-4C)-
alkyl and hydroxy(1-4C)alkyl;
R!* R are independently H, (1-6C)alkyl, (2-6C)heterocycloalkyl(1-4C)alkyl,
(3-6C)cycloalkyl(1-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl, hydroxy(2-4C)alkyl,
(di)(1-4C)alkylamino(2-4C)alkyl, amino(2-4C)alkyl, (1-4C)alkoxycarbonyl-
(1-4C)alkyl, (1-6C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (1-4C)alkoxy-
carbonyl, (3-4C)alkenyloxycarbonyl, (di)(1-4C)alkylaminocarbonyl, (2-6C)-
heterocycloalkylcarbonyl or (2-5C)heteroaryl(1-4C)alkyl, phenyl(1-4C)alkyl,
(2-5C)heteroarylcarbonyl, phenylcarbonyl, optionally substituted on the
(hetero)aromatic ring with one or more substituents selected from hydroxy,

amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl or (1-4C)alkoxy,



or (2-5C) heteroaryl (I-4C)al kyl, optionally substituted
on the (hetero)aromatic ring with one or nore

waeabstiiBaent s sel ected from hal ogen or (I -4C) BERBR20D6/061972

10

15

20

25

30

R10 is Hor (l-4Calkyl; R11 ,s hydroxy(2-4C) al kyl,
am no(2-4C) al kyl, (I-4C)al kéxy{2-4C)al kyl or (di)-
(1-4C) al kyl am no(2-4C)al kyl ; or RIORL1 in
R10R1dy@AQ)alkgtdodny;lormay be joined in a

(2- o8 1t & BEEI SaneptHrey! gt dniaet in & b6 Metsrasycloatkenyl

Wit h gy 2 AR R fi ith
AR RSB g SAUAERP AR it oo o

| -

| - 6@)1bsltitl}dnrs S(eECM)fnm[loﬂtC)@Jkyl (ﬂﬁﬁ)@ky{iﬂl 4C))alkyl and hydroxy(1-
| -4 xy(2-4C) al kyl

2-6 rocycl oal kyI (I 4C) al kyl or (di)-

| - 4@'&)sky!l ét%ay&@mﬁkuhcmkyn hanyl-4C)AIahinp(2-0C)alkyl,

2-5C) het er oar tionall substi t ut ed
o D K AC Kk o] 4t 1 faydrpmzwcﬁﬂkmln a0t alkyl,

sub;&%&% n? IE(FI.SJ]@ é@?@ g ma%%ﬁﬁ%@ia 1”(% A )alkoxy-

a (4-<aBbpnylhs- é@)ﬂﬂ@&bﬂﬂ@bﬁﬂy] r(Bmg?)G)]kyﬁiyloxycarbonyl (d1)(1 -4C)-
terocycl oal kyl ring, optionally substi

\(M;zt ﬁa@wiar@m%b@%&%sﬁq)h%wxcl%aéhde%rb@lsflwmhenyl(1 -4C)alkyl,
4
|(n do en P(e!tTrB{lI,Z'RY qf(ﬁé]é' é&%ﬂ% lglégr%l%l/t?%%% 3fl€[y]|‘0’)ar0matlc ring

E|3 g?lﬁj mfewlmfr:aemsgtuemszsapaﬂeagom n:lyc}(ra;@), alrind, halogem yitro,
Cl Oa car - - OX . , .

(> sEitrargtydeyiio, 40 ( ASefndy SRR A pmino

or phenglicas Bﬂe?!énde H' §1 6C)alkyl, (3-6C)eyeloalkyl(1-4C)alkyl, (1-4C)-

(2- 6C) Het er ocycl oal ky 4C)al Kyl

(d| ) (aﬂm&%@)ﬁﬂqinhyd(ozyma)ahwl nEna@y40 by (Hi)(1-4C)alkyl-

L erme R BE Rkl anhAG A ek oF phenyll 4QgHo,
or (223C)heéreaiN U hkFChplidtially satpstin@edbh the(HEEid)irbinadc ring

on the (hetero)aromatic ring wth one or nore

subs Mlthmog n@,@p sehstienissioHa dgamhysiroxy, an@e hrlogen, nitro,

(Rge F"??%d CYa, (1, 4RI M @ix1-4C)alkylamino; or

NSNS AN

al koR/ ‘M»R hmﬁfocarbonyl(l 4C)a1koxy may be joined in a (4-6C)hetero-
(2- 6C ycI oal 40) al kyl :
phenm Pal Fwwora? & lmfsrﬁ@f%%l@fl%ngi optiepally sybstituted with

Opt i %ﬂé'o{ )ﬁoﬁélé%fﬁ%ﬁﬁlyﬁt@ Ge18ed Em((he QER%P??%%?%@%SFEC)M@I and

one or nore substituents sel
or Rh?&b&y{lmmnﬁlﬁ am nocar bonyl (I -4C) al koxy nmay be

j Oi nekdg ian a Eld-'ég)ak@?;t erocycl oal kenyl
R?° R?' are independently H, (1-6C)alkyl, (1-6C)alkenyl, (1-6C)alkynyl or
(1-4C)alkoxy(1-4C)alkyl; or
R*R?' in R**R?*!-aminosulfony] may be joined in a (4-6C)heterocycloalkenyl
ring or a (2-6C)heterocycloalkyl ring, optionally substituted with one or more
substituents selected from (1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl and hydroxy-
(1-4C)alkyl;
X is O or N-R%;
Y is CH,, C(O) or SOy;



ring or a (2-6C)heterocycloal kyl ring, optionally
substituted with one or nore substituents sel ected

wo e {13681C) al kyl or hydroxy(l-4C)al kyl. 10. TPEI/EP2006/061972

10

15

20

25

30

4- phenyl - 5-oxo0- 1,4,5,6,7, 8- :jﬁe(gahydroqui nol i ne
derivative accordl ng to cI ai- wherein R7 is

R8RO- am no. 11. The 4-phenyl - 5- oxo-

1, 4, %, 68,CN 8: N®ahydr oqui nol i ne derivative according to

cI ai 2%}()%;111@&%})%8 IiZH an RO is

4 phwylk%a@iﬁdé beftdentl§ H, ( B4CXRIY B-90}41RAY1, (@4C2a1kynyl (3-6C)-
derivative or a phar maceuti cal |y accept ab
t her epéloalkyle (3-6Q)dycloaiky{ &- 4@})@1&17)1 63- 6C)heterocycloalky1 (2-6C)hetero-

5o FeonERLI I A RIS IER Doy A48T RESRYAC ancitamino-
4-yl )cm@mﬁylbpw)dnm @ pHEBANInbcaRbHI(1 14D atky b (2 SR OXY -

-benzam d

| V- { EII{HZOCthmﬁl(h 4(33a11§x/1an1@¢n21 iSkyhetgodyb phepddpdFlalkyl (2-

& yi PORIFRANTTRIAGS shllratly sbstiyed atshe (irogiom yione or

net hywore smlnmhtsaeletemﬂdm hydroxy, amino, halogen nitro, trlﬂuoromethyl
I V-{3-[ 2- Brono-4- ( 3- cyano- 2- ne )yl 5- 0X0 yl
a

5, 6, FY&y ékgﬁmq@r lkgnyl, (2 4C kynyl, (1 4C)a1koxF))l and (dl)(l -4C)-

4-yl )aglg' Qx& phenoxynet hyl ] - phenyl } - 2- [ 4- (2- hydr oxy-
et hyl R)zgnmperam n-1-yl]-acetam de;

4- {3 —é@lﬁedbbty}dl mmyﬂid-meedm a&-bCitetdnaaygloplkenyl
enzyl pxy

Y eIk 8 R BOR ARy sing, eptipnally, sbstiiedswith PRy More
e- 3- sﬁﬁd&ﬁ%tstsrele'cf%d R Bi-8€ ey TR tm)m%%;m LicyamynHa Wydroxy-

{3-[2- brono- 4-(3-cyan02rrethyl .
pr opY 1-4C)alk#; &1th e proxish fluat dlecpwnmundsaf fotmulg I mthiarsiay Xgs O, R

DAY B ke 65 3 g BoSPl SRR his, (-4 pliostfogyls

, 6,7, 8(1hﬂg9ann/mhﬁﬁbun?bbk atly), FE*-erbeuyl apd RFRSY amfikichibony],
- phenoxy} -1V, i V-di net hyl - acet am de

4- { 3-2pfl heccompenndsaiform aézmﬁprdeQwRilg/dliC)bﬂf@r@rsﬂ@;ad R is

y)- b

henal o @%ﬁe*ﬁ;ﬁﬂwéa%%g ek dded | 4 5 6,7, 8- hexahydro-

?w Fdlhgm@}fényk;j?-bbm‘llﬁ,i ,6J7€8- héﬂﬁh?(ﬁo@tﬁﬁ@]ﬁﬂkﬁeyivhﬁ\(@dcdrding to
2-[ 2-braono-4-(3-,cyano- t hyl - 5- oxo- 7- propyl -

1, 4, Slagm7, \sh%@%%yakbﬁfﬂﬂga i n-4-yl)-6-ethoxy- phenoxym

%t hyl’ﬂh Qh[ﬁ{é)i 589599 5 6,7 8-hexahydroquinoline denvative according to

i V-{2- ZBro 52?( canoZmeW]rT1 - 0X0- 7- propyl -1, 4,

5, 6, %labmb éaaawwequﬁ in bhllogen

4.  The 4-phenyl-5-o0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-3 wherein R? is (1-4C)alkoxy.

5.  The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-4 wherein Z is CN.

6.  The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-5 wherein X is O.

7.  The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to

claims 1-6 wherein Y is CH,.



4-yl) - 6- et hoxy- phenoxynet hyl ] - phenyl } - acryl am de;
Cycl opr opanecar boxylic acid

W@ 200p21 1350 ND- 4- ( 3- cyano- 2- met hyl - 5- 0X0- 7- pr opyPET/EP2006/061972
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1,4,5, 6,7, 8-hexahydr o- qui nol |§11 4-yl)-6-et hoxy- phenoxym
et hyI ]- phenyl } -am de;

2-[ 2- Br ono- 4- ( 3- cyano- 2- net hyl - 5- oxo- 7- propyl -1, 4, 5, 6,
B, 8- Hihe dptebnplgiHorad1i435,6,7,8-hexahydroquinoline derivative according to

ot hstavng ) S erBR TR B, R hireaheB oy R AR Hamino- (1-
I-{2: @alﬁ&l@%bﬂy]&&xﬁy RV 2aRlo. 4Ry @ R TR @BMindcarboryl(1-

6, 7, 8- hexahydroqui nol i n-
4-y| W(Palkexyoxy- phenoxynet hyl | - phenyl } - 3 met hyI urea
[

, ?7 %ﬁlg %%8}(1'%8?{?1%?1&6% gTEetx%ydrgql?lﬁo ine (Penvgtxve accor‘d5 g to

4- y| kifbmst [BowNerpinenoxymet hyl ] - pyridin-2-yl} -carbam c
acid methyl ester 4-(3-Bronp-5-ethoxy-4- {3-[(
| Hi R daHol - 4- yhnet hyl ) - ani no] - benzyl oxy }-

phen )(f)% él g@}aﬁléhso 1fo! ?10 6@fa(ﬁ8>féarll:on§ri %3 %Cgcﬁl&ﬁéﬁwﬁgn?ﬂ

qui n

ISVé{ ?1{4@%&@%@3&0{1}3 Qj?\@)ﬁll&nybkﬁcdrb(ﬁryﬂmdr)(mm)aﬂwﬂaﬂnné—
exa roqui noj i
4 yI )ca@oaylh@zgc%geﬁwymwmb%wb Ay Phenyicarbonyk phenyld rC)-
{4 [ flkgg(gﬂ‘ﬂﬁC)a lcg§/bé)n 52 5Cl)]?1ettfr9 ) g:)%l(')bony r5|(20 gg/]?heteroarglsglfonyl
, 7, 8-oh€xab)attayonryl{bdiCnalkyl, optlonally substituted on the (hetero)aromatic
M R T TR e
1- metpitpgs 4t (IQWjaikyllH pyrrol - 2-yl net hoxy) - phenyl ] - 2-
thyI 5- oxo- 7-propyl -1, 4,5, 6, 7, 8- hexahydr o- qui nol i ne-
Carﬂ)om hydidxg(2-4C)alkyl, am1no(2 4C)a1ky1 (1-4C)alkoxy(2-4C)alkyl or (di)-

ﬁgﬁgﬁ@@g&moﬁ%ﬁﬁgﬂ%ﬂﬁet hyl - 5- oxo- 7- propyl -1, 4,5, 6,

3-

4-

7

4- yl R &R'EGHRIR! Dhaioubsiy yidy-HeVoiiRd iy 4 (4 e0nRErédydRMalkenyl
4-{3- Brono- 5- et hoxy-4-[(1p yridi n- 3-yhnet hyl ) - am no] - phe
nyl } TgmseR{6Bhestecycloalkyl ring, optionally substituted with one or more
77

r%{?ﬁﬁntdenfs ém@wﬁ%&?ﬁ@é)fa‘ﬁ{ﬁ qui nol i ne- 3-carbonitril
i ’v- ( R'}[R? Breoﬁdbpénde&ﬂy)}ﬁr(ME)ﬂEylhyﬂ 66)coEloalkyh hodipky2-4C)-

ex dr o ui nol i
1oy ol T S AT Ho 2 AR cyslaaly 1 Al -
fona -
1 {anBr g)mncylammo((% ;1((::?%153;1 5)5 )I/)hen 1%1 -4C )a]%cqyl or (_2bsec heteroa ﬁl(l
- et h d@albﬂengﬂu}naﬂy substituted on the (hetero)aromatlc ring w1th one or more

" cars lb% ?SI sglep‘[gﬁq:}/om Lalﬁgesn %r 8- hexahydr o- qui nol i ne-
:o;//l { l@tlh@” ﬁgR*;Rmarﬁﬁﬂ)ﬁ -48)alid/1 Ca¥ 551 1atnifiE dY beSo B¥Q@ in'a 4-6C)-
hexa Hny@mpthalﬂignyl ming-oyla)(2 é@hﬁ@)@yyqimndxme optianplly sebstituted
Ll Uity (pnlg: ¥n3re s%%h 120 sssgfe]::t%(q?r Fl-4C)a1ky1 or hydroxy(1-4C)alkyl;
R R" are independently H, (1-6C)alkyl, hydroxy(2-4C)alkyl, (1-4C)alkoxy-
carbonyl(1-4C)alkyl, (1-6C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl, (1-4C)-
alkoxycarbonyl, (2-5C)heteroaryl(1-4C)alkyl, (2-5C)heteroarylcarbonyl or
phenylcarbonyl;
R is (2-6C)heterocycloalkyl(1-4C)alkyl, (di)(1-4C)alkylamino(2-4C)alkyl,



13. A 4-phenyl -5-o0xo0-1, 4,5, 6,7, 8-hexahydr oqui nol i ne
derivative according to clains 1-12 for use in

wo bmsapyes 14. A pharnmaceuti cal conposition conpei/BPI0g6/@61972
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4- phenyl - 5-o0xo0- 1,4,5,6,7, 8 pJhexahydroqui noline
derivative of any one of claitts"1-12, and
pharmaceutically suitable auxiliaries. 15. Use of the

4- ph€2C)dkarygt ¥ ClalkbylohydrBx yoesbenyldt-dhalkyd] (1r4C)alkoxycarbonyl-
oS o SO PR B Rl T ontygpionaly
for theHmay Bﬁ%%ﬁ&eﬁﬁm@mﬁﬁ@fﬁ@%ﬂ%n@% R sUbsBREAR RElected
of fertility disorders.
from halogen or (1-4C)alkoxy;
R' R'® are independently H, (1-6C)alkyl, (3-6C)cycloalkyl(1-4C)alkyl, (1-4C)-
alkoxy(2-4C)alkyl or (2-6C)heterocycloalkyl(2-4C)alkyl; or
phenyl(1-4C)alkyl or (2-5C)heteroaryl(1-4C)alkyl, optionally substituted on the
(hetero)aromatic ring with one or more substituents selected from halogen; or
R'"R'® in R"R*¥-aminocarbonyl(1-4C)alkoxy may be joined in a (4-6C)hetero-
cycloalkenyl ring or a (2-6C)heterocycloalkyl ring, optionally substituted with
one or more substituents selected from (1-4C)alkyl or hydroxy(1-4C)alkyl.

10. The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claim 8 wherein R’ is R* R’-amino.

11. The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claim 10 wherein R%is H and R’ is (1-4C)alkylsulfonyl.

12. A 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative or a
pharmaceutically acceptable salt thereof selected from the group of
N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-3,4,5-trimethoxy-benzamide;
N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-2-[(pyridin-4-ylmethyl)-
amino]-acetamide;
N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-2-[4-(2-hydroxy-ethyl)-
piperazin-1-yl]-acetamide;
4-{3-Bromo-4-[3-(3,6-dihydro-2H-pyridine-1-carbonyl)-benzyloxy]-5-ethoxy-
phenyl}-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-
carbonitrile;
3-[Bis-(2-methoxy-ethyl)-amino]-N- {3-[2-bromo-4-(3-cyano-2-methyl-5-ox0-7-
propyl-1,4,5,6,7,8-hexahydro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl } -
propionamide;
2-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
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quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenoxy}-N,N-dimethyl-acetamide;

4- {3-Bromo-5-ethoxy-4-[ 3-(2-morpholin-4-yl-2-oxo-ethoxy)-benzyloxy]-
phenyl}-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-
carbonitrile;

Furan-2-carboxylic acid {2-[2-bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-
1,4,5,6,7,8-hexahydro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -amide;
N-{2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-acrylamide;
Cyclopropanecarboxylic acid {2-[2-bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-
1,4,5,6,7,8-hexahydro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -amide;
2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-carbamic acid methyl ester;
1-{2-[2-Bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-3-methyl-urea
{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-pyridin-2-yl} -carbamic acid methyl
ester

4-(3-Bromo-5-ethoxy-4- {3-[ (1 H-imidazol-4-ylmethyl)-amino]-benzyloxy} -
phenyl)-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-
carbonitrile;
N-{3-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl} -methanesulfonamide;
{4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-phenyl}-carbamic acid allyl ester;
4-[3-Bromo-5-ethoxy-4-(1-methanesulfonyl- 1 H-pyrrol-2-ylmethoxy)-phenyl]-2-
methyl-5-oxo0-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile;
4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxymethyl]-N-methyl-benzamidine;

4- {3-Bromo-5-ethoxy-4-[(pyridin-3-ylmethyl)-amino]-phenyl} -2-methyl-5-oxo-
7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile;
N-(2-{[2-Bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenylamino]-methyl} -phenyl)-methanesulfonamide;
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4-{3-Bromo-4-[2-(cyclopropylmethyl-amino)-benzyloxy]-5-ethoxy-phenyl}-2-
methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile; or
N-{2-[2-Bromo-4-((4R,7S)-3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-
hexahydro-quinolin-4-yl)-6-ethoxy-phenoxymethyl]-4,5-difluoro-phenyl} -
methanesulfonamide

A 4-phenyl-5-o0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to claims
1-12 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 1-12, and pharmaceutically
suitable auxiliaries.

Use of the 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative of any one
of claims 1-12, or a pharmaceutically acceptable salt or solvate thereof for the

manufacture of a medicament for the treatment of fertility disorders.



