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4-PHENYL-5-0X0-1,4,5,6,7,5-HEYAHYDROQUINOLINE DERIVATIVES
WS:MEDIBAMENTS FOR THE TREATMENT OF INFERTILHEY/&606/061976
present invention relates to 1
4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivatives, to
pharmaceutical compositions comprising the same and to the use of said

-rdigrvatives for the manufacture of medicamen &Q;Ag}%ége%m:%hmws FOR

rre [QEHEEISO e ey tropins serve important functions in a variety o
bodily functions including metabolism, temperature regulation and the

reproductive process. Gonadotropins act on specific gonadal cell types to
initiate ovarian and testicular differentiation and steroidogenesis. The
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%i uration whereas LH (luteinizing hormone) induces ovulation (Sharp
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19381 iAMRERALively, they may be prepared as recombinant
gonadotropins. Recombinant human FSH is available commercially and

is Waingousestispas TSt rapeaduction (Klieebalphahry uRicReR esfiuence of
2 Sé?)%a %rgo?}ml?% eggs? thalrnlfc%lgcea:[n B%S%rlc)égn& 99&%21' %r%m the placenta during
20 pregnancy. In the female, FSH acts on the ovaries promoting development of follicles
and is the major hormone regulating secretion of estrogens. In the male, FSH is
responsible for the integrity of the seminiferous tubules and acts on Sertoli cells to
support gametogenesis. Purified FSH is used clinically to treat infertility in females and

for some types of failure of spermatogenesis in males, Gonadotropins destined for

25  therapeutic purposes can be isolated from buman uvrine sources and are of low purity
(Morse et al, Amer. J. Reproduct. Immunol. and Microbiology 17:143, 1988).
Alternatively, they may be prepared as recombinant gonadotropins. Recombinant

human FSH is available commercially and is being used in assisted reproduction

{Olijve et al. Mol. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).
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2 The actions of the FSH. hormone are mediated by a specific plasma
membrane receptor that is a member of the large family of G-protein
coupled receptors. These receptors consist of a single polypeptide with
seven transmembrane domains and are able to interact with the Gs
protein, leading to the activation of adenylate cyclase. The FSH receptor
is a highly specific target in the ovarian follicle growth process and is
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been disclosed in the International Application WO 2003/004028 (AKZO |
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N.V) and in WO 2002/09706 {(Affymax Research Institute).
Certain tetrahydroguinoline derivatives have recently been disclosed in the International
Application WO 2003/004028 (AKZO NOBEL N.V.) as FSH modulating substances,

either having agonistic or antagonistic properties.

There remains a need for low molecular weight hormone mimetics that selectively

activate the FSH receptor.
SUMMARY

According to a first aspect, there is provided 4-phenyl-5-ox0-1.4.5,6,7.8-

hexahydroquinoline derivatives of general formula I

Formula |

wherein



R2 is halogen, (1-4C)alkoxy, fluorinated (1-4C)alkoxy, (1-4C)alkyl, or
fluorinated (1-4C)alkyl; or R2 may be H when R3 is

WRIRAMrz@Hinosulfonyl; R3 is OH, NO2, CN, fluorinated (1-4T)&{kB38ps/061976
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(1-4C)alkoxy(2-4C)alkoxy, s hydroxy(24C)alkoxy, (1-4C)alkoxycarbonyl,
(3-4C)alkenyloxycarbonyl, (1-4C)alkoxycarbonyloxy,
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(358 G%Rg”l%/' 5Bony (idRalkoxyaR"BREYA: (Rsde) alksmdeny cabary! from
(1 -4C alkoxy(l -4 )alkylcarbony 3-4C)alkenyloxy(I-4C)alkylcarbonyl

Ay PRI (Dalesiie iBan IAYEEHYF e FYRAC € SAsACygkeny,
(Zcﬁ-qbi‘lﬁw%(%éﬁhed&ylqark@m)mamme phenyl ring or the

heteroaromatic ring is optionally substituted with one or more substituents
senécisea‘flr@mmdm@“ cviadhdalagel, whbmxﬁrlﬂlequbmgtmd eyeoaryl group is

e AC)al )alkyny
3%9‘{%% %‘/@mlno%@% @0 areey nde epen%ﬁﬂuﬁ/&sg4 S Selerted Jrom hydroxy,
(1@@)‘3‘4kyha@gg@@)wﬂm'kwnfkﬁo(@e@@}cy@@aw(1ch¢§amyyhno[1 -4C)alkylthio,

(1 ik Qq Rf\)g]fz\qj may be joined in a
(4th ete?%{z’:iclo &Pﬂenyl ring or a (2-6C)heterocycloalkyl ring, optlonally

supstityted With.aRe or more (1-4C)alkyl substituents; 4 R11is H.
(1-6C)alkoxycarhonyl, R12,R13-amino, (1-6C)alkylcarbonyl,

(116C) alkyIsul{omt) B0y R 74 RUE mikiyicaFibaR 7 5-aidide)alizomicerbonyl,

R](i’gz({') yg}oaﬁ)gls fI:‘)erl]\g'll R12 ﬁ -El('lﬁllﬁc()%gy%a}ﬂbnyl (3-4C)alkenyloxycarbonyl,
(1-4CYalkoxy(1-4C)alkylcarbonyl, (3-4C)alkenyloxy(1-4C)alkylcarbonyl
phenylcarbonyl, {2-5C)heteroarylcarbonyl, phenyl(1-4C)alkylcarbonyl,
(2-5C)heteroaryl(1-4C)alkylcarbonyl, wherein the phenyl ring or the heteroaromatic
ring is optionally substituted with one or more substituents selected from hydroxy,
amino, halogen, nitro, trifluoromethyl, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-
4CYalkynyl, (1-4C)alkoxy, (di)(1-4C)alkylamino;
R? and R are independently selected from H, (1-6C)alkyl, (3-6C)cycloalkyl,
(3-6C)cycloalkyl(1-4C)alkyl and (1-4C)alkoxy(2-4C)alkyl; |

or R and R may be joined in a (4-6C)heterocycloalkenyl ring or a
(2—6C)heterocyéioa1ky1 ring, optionally substituted with one or more (1-4Cjalkyl

substituents;



R13 is (I-4C)alkylsulfonyl, (1-4C)alkylcarbonyl, (3-6C)cycloalkylcarbonyl,
(1-4C)alkoxycarbonyl, (3-4C)alkenyloxycarbonyl, (di)(1-4C)alkylamino-
(1-4C)alkylcarbonyt, (2-6C)heterocycloalkyl(I-4C)alkylcarbonyl,
(4-6C)heterocyclo- alkenyl(l -4C)alkylcarbonyl or
(1-4C)alkoxy(l-4C)alkylcarbonyl; R14 and R15 are independently selected
from H, (1-6C)alkyl, (3-4C)alkenyl, (3-4C)alkynyl, (3-6C)cycloalkyl,
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_.CH2, C(0) or SO2; Z,is CNor NO2; RL6 is H, (I-4C)alkyl,

R™(m- By btk deBsPonyl: or a pharmaceutically acceptable salt thereof.

According.to a second.aspect, there.is provided
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advantage that they may be prepared synthetically, may display altered
X ittty prdperties and may be administered differently. Thus, the

v .F?iﬂ-re(g@%or g@qnists of the present disclosure may be used for treating
e ty di r$ih e.g. controlled ovarian hyperstimulation and IVF
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R'® is H, (1-4C)alkyl, (1-4C)alkylcarbonyl;

or a pharmaceutically acceptable salt thereof.

According to a second aspect, there is provided a 4-phenyl-5-oxo0-1,4.5.6,7.8-

hexahydroquinoline derivative as defined above for use in therapy.

According to a third aspect, there is provided a pharmaceutical composition comprising a
4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative as defined above, and

pharmaceutically suitable auxiliaries.

According to a fourth aspect, there is provided the use of the 4-phenyl-5-0x0-1,4,5,6,7.8-
hexahydroquinoline derivative as defined above, or a pharmaceutically acceptable salt or
solvate thereof for the manufacture of a medicament for the treatment of fertility

disorders.



5 The terms (1-4C)alkyl and (1-6C)alkyl as used in the definition mean
branched or unbranched alkyl groups having 1-4 and 1-6 carbon atoms,
respectively, being methyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
isobutyl and tert-butyl, etc. The term (2-4C)alkoxy(2-4C)alkyl means an
alkoxy group, the alkyl group of which 5 contains 2-4 carbon atoms,
attached to an alkyl group having 2-A%arbon atoms. The terms fluorinated
Ao ang ngrinaed (Latalkadnranuaneied ofilobanGleth ar
alkyl and al OXy gfoups, having 1-4 carbon atoms respectively and which
potad ESbstierpignatrivattensnbmayibemseddomber e Fhiigol BraRiA native
FS(3-45dalkany band ¢ 2iRC)alsery, maan dsanehedge iRaunbeanshedsalireyired

roups having 2-4, 3-4 and 2-6 carpon atoms, respectively, such as, . .
sy %éﬁ?l,yz-%%énf}ﬁsg d ngg%rﬁf?enﬁ;ﬁgﬁl% tenT sé@?ﬁc %ﬂyin%/ mlg%na%mmmtered
difbesamchyed or unbranched alkynyl groups having 2-4 carbon atoms, such
__as ethynyl and propynyl. The term (3-6C)cycloalkyl means a cycloa}kyl ,
Thyee dpehEViAgeseten i iato At theiRlsTs JErprasyMeycRshiiigh fof treating
fegyElopestytang cyclohesyikddetamh (BeaGiaytitatkyd (L FYE jatkyddmeans a
(1-4C)alkyl group, as previously defined, substituted with a
(3-6C)cycloalkylalkyl group, as previously defined. The term
(2-6C)heterocycloalkyl means a heterocycloalkyl group having 2-6 carbon
atoms, preferably 3-5 carbon atoms, and at least including one
heteroatom selected 20 from N, 0 and/or S, which may be attached via a
heteroatom if feasible, or a carbon atom. Preferred heteroatoms are N or
0. Most preferred are piperidin-I-yl, morpholin- 4-yl, pyrrolidin-I-yl and
piperazin-1-yl. The term (4-6C)heterocycloalkenyl means a
heterocycloalkenyl group having 4-6 carbon atoms, preferably 5-6 carbon
atoms, and at least including one heteroatom 25 selected from N, O
and/or S, which may be attached via a heteroatom. if feasible, or a
carbon atom. Preferred heteroatoms are N or 0. The term
(2-5C)heteroaryl means a heteroaromatic group having 2-5 carbon atoms
and at least one heteroatom selected from N, 0 and S, like imidazolyl,
thiadiazolyl, pyridinyl, thienyl or furyl. Preferred heteroaryl groups are
thienyl, furyl and pyridinyl. WO 2006/117370 PCT/EP2006/061976 6



The (2-5C)heteroaryl group may be attached via a carbon atom or a
heteroatom, if feasible. The term (di)(I-4C)alkylamino as used herein

WIEANE AM3A@MINO0 group, monosubstituted or disubstituted wWREBH&A06/061976
groups, each of which contains 1-4 carhon atoms and has the 5 same
meaning as previously defined. The term halogen means fluorine,

rine, bro din hIorlne br e rlodlne
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well known in th ey may be obtained during the final isolation and
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acetic acid, methanesuffonic aci e like. The acid function may be

rqu@dtc\!% an QRN a@ineralbane e pRAUmuNIOXE8n branched or

potassium hydrOX|de or Ilthlum hé/dromde 20 One aspect of the |nvent|on
10 o [WHBERSREE A -HuretARIR- R DB IIQIRS TRABFEtiYely, such as

pa&ﬂ@ﬂﬂ[,mtﬁﬁ%rﬂiﬁmlﬁéﬁmlp compounds wherein R1 is (1-4C)alkyl.
Another aspect of the invention relates to compounds according to

forfihgl dek v €264 )HY iy h aleare hravidredinpariicenahe®R 2lleyByl 280hps having 2-4
ang I& aspect ( %ﬁ%nyl | Elggd Rr% gn e compound of formula | is

02aminds articular, and R10 are independently
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formula I, wherein'R is R11- phenxl or R17-(2-5C)heteroaryl, the phenyl or

15he€é’€é‘§?§ﬂ@1}08¥f Pl Huted with one

@Fg ?{I‘%ﬁ({(?’s{%ﬁﬁgﬁ%@ﬁﬁaﬁ On relates /iﬁl%%?%g(ylll ngl%up, as previously

PGIEEEBM@&E&Y @&ith a (3- 6C)cycloalkylalky1 group, as previously defined.

The term (2-6C)heterocycloalkyl means a heterocycloalkyl group having 2-6 carbon
atoms, preferably 3-5 carbon atoms, and at least including one heteroatom selected
20 from N, O and/or S, which may be attached via a heteroatom if feasible, or a carbon
atom. Preférred heteroatoms are N or O. Most preferred are piperidin-1-yl, morpholin-

4~yl, pyrrolidin-1-y1 and piperazin-1-yl.

The term (4-6C)heterocycloalkenyl means a heterocycloalkenyl group having 4-6
carbon atoms, preferably 5-6 carbon atoms, and at least including one heteroatom
25 selected from N, G and/or S, which may be attached via a heteroatom if feasible, or a

carbon atom. Preferred heteroatoms are N or. O.

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



A further aspect of the invention relates to compounds of formula I,
wherein X is 0. In another aspect, the invention concerns compounds of

wormadai7amherein Y is CH2. Another aspect of the inventio® C&BRIEx@161976
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compounds wherein Z is CN. Still another aspect of the invention
concerns compounds wherein one or more of the 5 specific definitions of

thedronBa R Irouan 18 and X, VAN A6 AR 1ilGoatom, i

com e e
4-feagibld-5-ox0-1,4,5,6,7,8-hexahydroquinoline compound of formula I.

Yet another aspect of the invention concerns compounds accordingto
Faradean widh4 e e 50 ThethBeRibIREPAS SR P BiNe Z g gyiistituted

(a5 dertiRRmLINENARBIEAsind, QR HiIAGIEIS 6RA1 ARG LIS dhfns and has the
preparation of the compqunds are outlined below. A FG2 X R3 AN~ R1

H $HS RO Gy SRR 52 R4 or (substituted) heteroaryl Y X- X
R2FG1BR2FG1 XZR4CZR1HW\aR3.R1H IlIVebMAN XH 3 %4
bl ]be,al}g Tem. ¢ rine,
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groupsive or (sdbstitedfpheahy| or (substituted) heteroaryl WO
2006/117370 PCT/EP2006/061976
The term pharmaceutically acceptable salt represents those salts which are, within the

scope of medical judgement, suitable for use in contact for the tissues of humans and
lower animals without undue toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts
are well known in the art. They may be obtained during the final isolation and
purification of the compounds of the invention, or separately by reacting the free base
function with a suitable mineral acid such as hydrochloric acid, phosphoric acid, or
sulfuric acid, or with an organic acid such as for example ascorbic acid, citric acid,
tartaric acid, lactic acid, maleic acid, malonic acid, fumaric acid, glycolic acid, succinic
acid, propionic acid, acetic acid, methanesulfonic acid, and the like. The acid function
may be reacted with an organic or a mineral base, like sodium hydroxide, potassium

hydroxide or lithium hydroxide.

One aspect of the invention relates to compounds of formula I, wherein R} is
(1-6C)alkyl. More in particular, the invention relates to compounds wherein R! is

(1-4Calkyl.

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

R? is halogen. More in parﬁcuiar, R*is Br.

In another aspect of this invention, R’ in the compound of formula T is

R’ R*.aminosulfonyl. In particular, R? and R’ are independently (1-6C)alkyl.

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

wherein RM is Hor Ru,R“mamjno.



8 In some cases, the R-groups comprising functional groups may need
additional temporary protection depending on the type of reaction to be

vecimanes; evhich will be easily recognized by a person skillediiB R @d61976
~ (see Protective groups in Organic Syntl,’1e3|s T.W. Greene and P.G.M.
Wuts, John Wiley & sons, Inc., New York 1999). 5The
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funetlona Ise eny 5 oxo 45,6,7,8-hexahydroquinoline derivatives
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previously defined and FGI is a functional group, such as nitro, azido,
(optinnabynhpr clgete &) alii e (opticnaly-pr aieciadhby drberginaarboxyticre of the
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RZrHaoﬁBméd?ﬁ i efinition @‘r;mmmﬁi%wmmsm AS-hetahydsoqioline

= gg%hg{lgygp QRyp I-b: R7 = alkyl RB = acyl or sulfonyl group For
example, N-acylation or N-sulfonylation of compounds of general formula
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and Z are as previqusly defined, R7 is H and;R8 is an acyl or sulfonyl
R e T A (e B S SR D)
dichlor N-dimethylfor amlde d| th Is
0 e PR ORI L RO e B T Shes S
or pyridine with an 20 appropriately substituted acyl hallde acid anhydride
or sulfonyl halide in the presence of a base stié as triethylamine,
N,N-diisopropylethylamine (DIPEA) or pyridihe, to give N-acylated or
N-sulfonylated derivatives of formula |-a, sp%gtlvely Alternatively,
N-acylated compounds of general form H may be obtained by

R1 N
H

Hl A= (substituted) phenyl
or {substituted) heteroaryl

@@@

VI VAl v

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



WO 2006/117370 PCT/EP2006/061976 9 reaction of derivatives Il-a with
appropriately substituted carboxylic acids in the presence of a coupling
reagent such as diisopropyl carbodiimide (DIC), (3-

VW HeViEH nopropyl)-ethyl-carbodiimide (EDCI), PCT/EP2006/061976

O-(benzotriazol-I-yl)-NNN',N'- tetramettyluronium tetrafluoroborate
(TBTU) or O-(7-azabenzotriazol-1-yl) 5 NNN',N'-tetramethyluronium

haxabuerapbasphateR(Fpfollyy aoths:itesianiamiiagl basepselaDHREA kididional

solvent such gs NN-dimethylformamide or.dichlpromethane at bjent or,

o R A R BRI TR oY G P BEsRRAan ich 1l be

ReéksiB reto¥namd Brare mssprekitiodlyndéfined dse Rrdeaitd-4)alkyh Organic

ar re kylatio ' riyatives.l-a with

A o M 0, S NSO D g 1999
: reaction is typically conducted in the presence of a base such as

potassium carbonate, cesium carbonate, sodium hydroxide or sodium
hyde deghesyitahigoso¥SHy, Slisk-asalicilamnehanaiives of formula I, wherein

NN-dirpe -V%QJ ide, tzanol, dimethyl sulfoxjde, tetrahydrofuran, )
R0t G RARUCALK R BaPSeo g vAs oy FTRERE Rlqine
R&vdri\ ditdidg B2 MetRgl O stagd ficinga@hoptiagbnfimadiordlibed\kshalidds -oxo-
R I Iﬂg - 7;@@&% 7.=.alkyl RB = acyl or sulfgnyl,> 4
RN A SRR SRR AR
16 X, Y and Z are as previously defined and FG1 is a functional group, such as nitre,
azido, (optionally protected) amino, (optionally protected) hvdroxyl, carboxylic acid,
sulfony] chloride and the like, which may be converted to groups defined for R®.

28]

TE

li-a i-a: R® = goyl or sulfonyi group -ty R7 = alkyl
RE = acyl or sulfonyl aroup

For example, N-acylation or N-sulfonylation of compounds of general formula [I-a
15 yields compounds of general formula I-a, wherein R', R, R®, X, YV and Z are as

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

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



N'DNS or R2 gIN, D NS R'-Hal ZHal =CI, Br, [ RINR1 N HH Il-c: DNS
= 2,4-dinitrobenzene II-d: R7 = alkyl sulfonyl DNS = 24-dinitrobenzene
sulfanyl WO 2006/117370 PCT/PP2006/061976 -10 Alternativel

WO 200671373

compound73 of formula I-b may be obtained by reductive aIkWélT B%Z(l?ﬁ@ﬁ;ﬁm
in the art with alkyl aldehydes (e.g. acefatdehyde, (iso)butyraldehyde),
acetone or butanone. Typically, compounds of general formula IT-a are
treataidwith theharpeoriiatestarbppydmanpo undsainded reﬂucﬂ?gica@ems in the

such as sodium 5 CL% oborohé/d[rl %: sod m trlaceito % 9 d%%}’%é'd?ﬂfb? -

sBitable solveht STC Anhol - éthanol as CRIGFSméthane!
qundthy@mmgﬂ’ﬁm&w mhudnemﬂae @33 ChptiChédibpinttheqirestRleVoy ", N -
aglds SUENADAGRIC ac&%ff@o%ﬁgr%mpﬁ%ﬁé of %(?nerél({é %%\r%%ﬂ?_zgtgazol 1-yl)-

Compounds of general formula Il-b may then e N-acyla

s%%’rﬁ}idfe@m@ﬁﬁhyé@mpwmﬁmmm (T bynthe wansey amine base
methodsraescrbed stavigr the-preparaianRhsAMRAMIAR Ar98R8IRbmethane at

formula [-a from ll-a. Compounds of general formula II-h may also be

o BRI Ui lgvatefdsreRialtte. First, compounds of formula Il-a may be

C verted 024 dinitrohenz Ifonamide,.derivatj 4—3 I4-
N8l 17faflon \%et?le"za?l%aﬁﬁgbefﬁmr?}esu]l}f‘o%r lori &).anfihg are as
Slpln‘@namlyi defingdbmd Ry ated e jabicdommppy m@dfeqw@dfbyﬁﬂlﬁldﬂdﬁon of

o O B TS R
triphe rigstiesphiiieniephio sangiueisih othedpressaca dibikypase such as potassium
azeAiGRIROXYALR, N ARRRRTIRIE SONRRE AU 354luf 0% 8REm suitable solvents

tetrahydrofuran or dichioromethane at elevated or ambient temperature.

ARhafveficRerasfasmie o guttirmamits || Kwmg) bdimrgte sl foxide,

usinaiaikydhalidasi of dtesmula R7-Hal (Hal = Cl, Br, I) and a suitable
base such as K2CO03 in a solvent such as N,N-dimethylformamide,

tetrahydrofuran or 1,4-dioxane. Cleavage of the N-S sulfonamide bond

with a primary aming such %%propylamme |er suitable solvent such
y ALK ALK ;
JY
X

| O
R2 NH
2 ALKJLH
O reducing
b

H

Heg b R7 = alkyl .o R7 = alkyl
8 = acyl or sulfonyi group

R7-0OH
DNS or
R7-Hal
—_—
Hal = Cl, Br, |
R1
ll-c: DNS = 2 4-diniirobenzene Il-d: R = alkyt
sulfonyl PNS = 2 4-dinitrobenzene

suifonyl
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as dichloromethane then gives compounds of formula Il-b. Alternatively,
the N-S sulfonamide bond may be cleaved using mercaptoacetic acid and
a tertiary amine base 25 in a solvent such as dichloromethane.

- VB EBAERER for these types of reactions can be found in litdrat (R pgpero7e

example, see: Tetrahedron Lett. 38 (1997 5831-5834, Bioorg. Med.
Chem. Lett. 10 (2000) 835-838. WO 2006/117370 PCT/EP2006/061976
-ilAREriRdivayR SotmbBuritisa R Xd ik RR N1 $ Oborobidthed 1bg ZedudtiidNaR¥lation

H H I-c:.R9 = (substitute Ikyl or I-d: R9 = (substituted) alkyl or
e 3 R EokRy06 T s e o i o). acgtone
metttotedes cilibpidaiy, tveppepadation gindery &tiveszHIbp compoutas voth the
ggﬁgrr’@\%f&%m Yakmare prepRigd wharein Rl 32, R4.B9 X.olAndd Alsium

iously defined, by reacting compounds H-a witht (substituted) alkyl
aleRgBrEgbIdsdeyericikash sdaeeigx pheriaydiideniid e, sytidiiesatene such as

AGRLPRRD @tﬁﬁ%!ge&%gﬁ}&ﬂé{ﬁ&né,e%ﬁi MxﬁfdQY&”%ﬁﬂQ@so%ermf,
derivatives lI-¢ with R9-QIl or R9-Hal, followe %kremoval of the

DRP§9@‘P&¥ d?*é}b%ifﬁﬁ?ﬁﬂ% ?fcﬂﬁ%%‘ysﬁ@hréﬂ BEERIGF Sk [P %ﬁﬁﬁﬁ%ﬁ@f general
apprapkiaibly. Stbsaiituied aldehydes GsiseiRNESHONAYOHUEEHR T0ayigleiador N-
compounds, of general formyla |-d, wherein R/, .R4. R9 R10, X, Y and ,
R e SR et o el ormte 8 VR e ferived
Hiar thaysepettitwicf dompeiokds afigamard Soofgenesdi-dorditda 1-d wherein

R9 = R10 (e.g. when formaldehyde is used, R9 = R10 = methyl). R4 R4
RZomppundys X gepeal formula II-b may also be obtained via 2 3 step sequence. First,

compounds of formuia II-a may be converted to 2.4-dinitrobenzenesulfonamide

dertvatives If-c by N-sulfonylation with 2 4-dinitrobenzenesulfony! chloride (DNS-CI).

The sulfonamide may be alkylated to give compounds of general formula I1-d by using
art known Mitsunobu reactions with appropriately substituted primary or secondary
alcohols of formula R7-OH (R” = alkyl), triphenylphosphine (optionally resin bound)
and a dialkyl azodicarboxylate in appropriate solvents such as 1,4-dioxane,
tetrahydrofuran or dichioromethane at elevated or ambient temperature. Alternatively,
the suifonamide of general formula T-c may be alkylated using alkyl halides of
formula R7-Hal {Hal = C], Br, I} and a suitable base such as K»COs in a sclvent such ag
N N-dimethylformamide, tetrahydrofuran or 1,4-dioxane. Cleavage of the N-8
sulfonamide bond with a primary amine such as propylamine i 2 suitable solvent such
as dichloromethane then gives compounds of formula II-b. Alternatively, the N-S
sulfonamide bond may be cleaved using mercaptoacetic acid and a tertiary amine base
in a solvent such as dichloromethane. Precedence for these types of reactions can be
found in literature. For example, see: Tetrahedron Lett. 38 (1997) 5831-5834, Bioorg.
Med. Chem. Lett. 10 {2000) 835-838.



R2NO2R21NH2R2NH 0/0/0/Z2ZZ RINR1I"NR1IN HHH
11-e 11-a 114 Compounds of general formula Il-a may be obtained by the

“ygdzg(%}%gsgf the nitro group 15 in compounds of general formula ll-e to the
correspond?ng amino group. Typically, compounds lI-e are frekEFWiio e

zinc dust and acetic acid in a suitable $élvent such as- WO 2006/117370
PCT/EP2006/061976 - 12 THE or dioxane at temperatures between 0 C
and reflux temperature. Alternative methods include treatment with iron,
SnCI2, or hydrogen in the pgesence of a transition m&}al catalyst such
palladium or platinum on ch@rcoal, using methods angd reagents well
known to those skilled in the &f. Alternatively, compoufieis of general
folrula Il-a 5 may b&o r@ 8By cleavage of Kngwhri“protecting groups
(=PG in formula 11-f)suek as an allyloxycarbgn lloc),
flUtren-9-yl-methoxych
in compounds of generdl fomula II-f to give t brrsponding derivatives
ll-a. Related protBttivé grijup manipulatior® car beffound in Protective
groups in Organic Synthesis, T.W. Greene and P.G.M. Wuts, John Wiley
& to sons, Inc.';CI\Fé‘wﬁﬂé?‘k'ﬁ@%@ €Carboxyié 'ﬁ@i@ﬁ@igﬁvaﬁves of general
formula Il-h, accessibl%vcﬁf/ §aponification okcg@.é%a@égwmg &alkyl esters
lI-g, may be condensed with amines of general%tititttire ROR10NFI using
a coupling reagent as described before for the preparation of derivatives
I-a_from ll-a to give compounds of formula I-e, wherein R', R2, R4, R9,
RYSIE e vamiimeiangs desrebrd &y Gemmerrratiesedrraivaisinbo unds
geferaldainiviabih I maydereanverteddetharéorespondifiosacid and 7 are as
chlorides. of general formula 1l-i by methaqds knawn in the art: treat t of
AR SRR, G TERAT B ARRREL A 0 R R0 O R B o
5 REVORNGIRZCQHAANRERABERIAN, Rk @x bR acetone or acetaldehyde} under
reductive conditions or by alkylation of derivatives II-c with R°-OH or R°-Hal,

followed by removal of the DNS-group. Compounds I-c may be reductively alkylated
again using appropriately substituted aldehydes or ketones to introduce R'®, yielding
compounds of general formula I-d, wherein R!, R?, R®, R, R!®, X, Y and Z are as

10 previously defined. in some cases, the reductive alkylation of II-a may occur twice to
yield compounds of general formula I-d wherein R® = R' (e.g. when formaldehyde is
used, R’ =R = methyl).

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

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



ZR1HRIHRIH fi-g I!-h\W'k R4 -e XY 0 HNR9R1o ICfO Z RIH Il-i
thionyl chloride or oxalyl chloride and DMF in a suitable solvent such as
dichloromethane or toluene gives the corresponding acid chlorides Il-i.

Wé)u%m&’ll’/?ﬂ

10

15

E4LEA WO 2006/117370 PCT/EP2006/061976 - 13 rBSMISANAF197¢
amines of general structure ROR"NH; dfitionally in the presence of a
suitable tertiary amine base, yields compounds of general formula I-e.

CoOmpaunisxahganasaifommumta biwhereir®lnlR2eR4 ¥rbaat2  ami@sative
previpusl| efined and R js.cyano, may be obtained py dehydration of . .

R R R o SRR SRS = ansivion
suitbledalystsuch aslnibtiylampsionpyridicerioa, suiteb lmabhvisnasiiciagents

' e ' I, fur j
e dehATE A SRS A0

fouRAY bincifead iy, sbpesgrap leoyae Naowgtepteg. grovpe s fifE iRgoeraga fi-f) such

429-438, o3y AA4s hey ert-
o o o o ety &

th SRS G uthincd BPHRrifafoayREdR AR B5syah fosmpty TN giye the
OcafrédsfinimN ddri Rt T a| Weldted 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,

Carboxylic acid derivatives of general formula Il-h, accessible by saponification of
corresponding alkyl esters II-g, may be condensed with amines of general structure
RRINH using a coupling reagent as described before for the preparation of
derivatives I-a from I1-a to give compounds of formula I-e, wherein R!, R%, R*, R’ RY,
X, Y and Z are as previously defined. Alternatively, compounds of general formula II-h
may be converted to the corresponding acid chlorides of general formula T-i by

methods known in the art: treatment of carboxylic acids of general formula II-h with

R4 R4
X,\’ o X'Y o
R2
@XOM R2 o
g 0
| 7 7
| i J\
Ri1 N
N R ﬁ
fieg li-h R4 l-e
\ v
X o HNReR0

Ci

O
il
b
R1 N
M
H

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

dichloromethane or toluene gives the corresponding acid chlorides II-i. Subsequent
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Compounds of general formula 1l-j wherein Rl, R2, R4, X, Y and Z are as

previously defined may be O-alkylated with (substituted) alkyl halides
-Hal E aIkyI fluorinated alkyl, alkoxyalkyl, hydroxyalkyl, substituted}
eny y Yor (substituted) 15 heteroarylalkyl; Hal =C1, Br, E@PNW% 776

treatment with a base such as potassiurh earbonate or cesium carbonate

in suitable solvents such as N,N-dimethylformarnide, acetone,

t%ﬁtmrofummmhésdiﬁ)gaﬁ&ﬂrdﬁmthylmfﬁﬁﬂino@nmﬁp givee presence of a

com ds.of ner | formula 1-h, wherein.R’, and Z are as

prséz\I}%)gl%rI]{y%mW %E éii foﬂﬁ lPOI’Iné. edc %ﬁgele ]Eégg(iéa kyﬁ

hydroxyalkyl, (substltuted) phenylalkyl or 20 (substituted) heteroarylalkyl.

Alternatively, Mitsunobu conditions as described for the conversion of

derd méhpg&@@mn&sﬂkdﬁm&m%@ & effest his 20NYeESIRBviousty

W‘ﬁﬁéigwl 7370 PCT/EP2006/061976 -14 R4 R4 X-Y X,y R2tOH

RS0ty bz By fShpSago o] apidks pf prpepeLformula

(supstithtethatodennapbyditz: ehgensselfierbustoslshay &lsmﬁemﬁtamq@ndme
by mani t|o of funct onal roups.FO2 in ounds ener o

fg(rmuﬁa%?’ﬁf o&ﬁ’) or exagmp'iget%ncumgﬁzaatlon oF ?ﬁa% AinG gr%h% Cor
okednepbismisrefige ekt inbjairafidna i sandes Songameybsididscoioebk found
f%tﬁfez%%\‘{eféé%}é?ﬂﬁgr'é’@%“\&%%%'@%%ée% 30 by vgls, Eé%%%?ascznem

of general formula i-K, wher 3,R1°,R13, X, Yand Z are

présRAsiy oAb 720 J(s@tgst@a@a)sar{éagabm@sam@@@gm@r@ﬁmma
Mgy Bd ZrePabblil 2cbofdiRl ff the ¥yRARS KR For derivatives I-e.

R4
Y
O
R2 i % NH,
2 Y
rd
L]
R1 N
H
I-g f

Compounds of general formula II-j wherein R], RZ, R, X, Y and Z are as previously
defined may be O-alkylated with (substituted) alkyl halides E-Hal (E = alkyl,
fluorinated alkyl, alkoxyalky!, bydroxyalkyl, {(substituted) phenylalkyl or (substituted)
" heteroaryialkyl; Hal =Cl, B*;, I} by treatment with a base such as potassium carbonate
or cesium carbonate in suitable solvents such as N N-dimethylformamide, acetone,
tetrahydrofuran, 1,4-dioxane or 1-methyl-pyrrolidin-2-one to give compounds of
general formula I-h, wherein R, Rz, R*, X, Y and Z are as previously defined and E 1s
alkyl, fluorinated alkyl, alkoxyalkyl, hydroxyalkyl, (substituted) phenylalkyl or
(substituted) heteroarylalkyl, Alternatively, Mitsunobu conditions as described for the

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



ZR1INR1N HH 114-a: A= (substituted) phenyl or 1-k: A = (substituted)
phenyl or (substituted) heteroaryl (substituted) heteroaryl R12 = H or alkyl
W 23 ac_él or sulfonyl group Compounds of general formula I-1, wherein
E?ﬁﬂl’}? "R1a X, Y and Z are as to previously defined, RlPSCFé[W&W&”m%W
a (substltuted) phenyl or a (substituted) 4ieteroaryl ring, may be obtained
by reductive alkylation of compounds of general formula Ill-a using the
same methods described for the preparation of compounds TI-b from II-a
or bythe 3 stqa sequence described for the preparation of derivatives
11-b from ll-a via II- c and IT-d. Reductlve\ﬁlkylatlon of compounds I-1
 with aldgzhyd s or| ketones in the 15 pregence of sodium cyanoborohydride
or sodiutn triaeetokyhorghyerde m WO 2006/117370
PCT/EP20 61976 —t5-~compougd general formula I-m, wherein
R1, R2,_R3 R14 R'"s ¥ ¥Cand Z arejas _previously defined and A is a
(substnyl or a (substituted) hetdroaryl ring. H R15 AN-R14
ANTR1I4%-Yx-Y R2 R3 R2,ICR® OZZ RIHR1HI-I: A=
(substituted) phenyl or I-m: A = (substituted) phenyl or (substituted)
heteroaryl (Sdbstituted) heterd@r§l= S¥witt@ghstituted)alkyl, R10. =
(substituted)alkyl, cycloalkyl cycloalkyl R15 = (substtuted)alkyl, cycloalkyl

Compounds of general formula I may also be obtained by manipulation of functional
groups FG2 in compounds of gemeral formula I (method B). For example,
functionalization of the amino group of compounds of general formula II-a in same
5 manner as described for the conversion of derivatives Ii-a into [-a and I-b, yields
compounds of general formula Ik, wherein R', R?, ®*, R™, R, X, V and Z are as
previously defined, A is a (substituted) phenyl or a (subétituted} heteroaryl ring.

R12
~NH AN
A 2 /} N R13
4
¥
R2 } N R3
H —_—
o o
H’k/[\/z
/\)l\ J\
R1 N
H
I-a: A = (substifuted) phenyl or f-ic: A = {substituted} phenyl or
(substiiuted) hetercaryt (substituted) heteroary!

R12 = H or aligyt
R13 = acyt or sulfonyi group

Compounds of general formula I-, wherein B, R*, B>, R, X, Y and 7 are as
10 previously defined, R' is H and A is a (substituted) phenyl or a (substituted) hetercary!
ring, may be obtained by reductive alkylation of compounds of general formula ITI-a
using the same methods described for the preparation of compounds II-b from Ii-a or
by the 3 step sequence described for the preparation of derivatives Ii-b from Ii-a vig II-
¢ and H-d. Reductive alkylation of compounds I-1 with aldehydes or ketones in the

15 presence of sodium cyanoborohydride or sodium triacetoxyborohydride may afford
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Compounds of general formula Ill-a may be prepared from compounds of
general 5 formula Ill-b or lll-c in analogy to the preparation of compounds
II-a from 11-e or II-f, respectively. H ANO2 A NH2 AN,PG Xx-Y x-Y X-Y
WRIVRYRPB3I R2\~/R3 (i00ZZ &I, RINRIANjRIN jtl PETiEE2Rpe/p61976
116b: A = (substituted) phenyl or ill-a: As=(substituted) phenyl or lll-c: A =
(substituted) phenyl or (substituted) heteroaryl (substituted) heteroaryl
(Wﬁuﬁﬁd)ﬁ@m&arwoﬂﬂa:mmﬁy@xgm mArRFdaw‘erﬂa)étb{esrlm Z are as
wherein R", d Za re as VIOUS defined
PRV IR MR i e e S
prepared from carboxylic aﬁIdS l-e, by the same me;ggds (via acid
chloride or by the use o QuRImg reagents) that wergydescribed for the
preparation of compounoﬁﬁ & from 11-h. WO 2006?11%470
PCT/EP2006/061976 X16 0 0 IlI~~ AxOAIkyl ACH AN R14 X"Y R15
X"Y X" AN 3 R2 R " HNR14RIB Z Z¥ RLHRLIH llI-d: A=
(syAstituted) pheny}, e A= (substituted) ph orl-n: A=

(substituted) phe% 7
| ol
Ri N R1

H b
I A = (subsiituted) phenyl or f-m: A = (substituted) phenvi or
(substituied) heteroaryl {substituted) heteroaryl
R = (substituied)atkyl, R = {substituted)alkyl,
cycloalkyl cycioalkyt
RS = {(substituted)aliyt,
cycioatkyl

Compounds of general formula II-2 may be prepared from compounds of general

formula ITI-b or ITl-c in analogy to the preparation of compounds II-a from Il-e or Ii-f,

respectively.
Bt
NG N
>i<,Y X'Y
R2©,R3 R2 [ SR
o o
o Z
Lo D
Rt NJ\ R1 N)\
M 2!
lli-b A = (substifuted) phenyl or {l-a0 A = (substituted) phenyi or fi-c: A = {substituted) phenyl or
(substituted) heteroaryl (substituted) hateroaryt {substituted) heteroary!

PG = protective group

Amide derivatives I-n, wherein R}, R%, R>, R, R", X, Y and Z are as previously
defined and A is a (substituted) phenyl or (substituted) hetercaryl ring, may be
prepared from carboxylic acids II-e, by the same methods (via acid chloride or by the
use of coupling reagents) that were described for the preparation of compounds [-¢

from Ii-h.



(substituted) heteroaryl (substituted) heteroaryl (substituted) heteroaryl 0
Alk0'R14 X,Y R14-OHR2R3 ZR1 N H I-0: A = (substituted) phenyl or

Wgubstltuted) heteroaryl Similarly, esters of general formula I-0, wherein R

16

13

74, X, Y and Z are as previously defined and A |SPgT/EPZOWM19‘)76

(substituted) phenyl or (substituted) Retérearyl ring may be obtained from
derivatives lll-e and alcohols of general formula R14-(r)H using the s same
methods as described for the conversion of IlI-e into the corresponding
amides I-n. Compaunds of general formula III -e may be prepared fram

the corresponding a\lg/l esters 111-d by base)]gr acid mediated estgr,ik R14
cleavage, well knfwrfd*those skilled in the fartb Derivatives of general
formula I-p, whefein R', R2, R3, R14. X, Yxand Z are as prevFlegus

defined an&? bstituted) phen{f ﬁbstlt%%ggipetero |ﬁsgj,
may be prepa y alkylatiorrof the hy | grouptheempaonin
general for Ilzg with an alkyl halj eral formula akan

which Hal mayt bg Br, Cl or I. Typically, such a reaction i o e
an aproftic solvefit such as N,N 15°diméthyiformamide, 1,4- dloxanie or
tetrahyeleqiusand sy Rresence.of 4ass.sehyas Sodium, bydideeq phenyio
potassiufftEdHsONEEEesium carbsHatetst teieryl amine at afvtyrdpstercany
WO 2006/117370 PCT/EP2006/061976 {- 17 elevated temperature$
Alternatively, conversion of compounds of general formula 11l-g mmJ’a M
ethers of general formula I-p may be accomplished under Mitsur;pbu type
alkylation conditions. In such a trariSfétmation, alkylation of #a drexyl
group in compounds of formula Ill-g is effected with alcohols o
formula R14-OH under s the agency of (resin bound) triphenyl p osghine
and diethyl azodicarboxylate or its !

R1 N

-0t A = {substituted) phenyl or
{substituted) heteroaryl

Similarly, esters of general formula I-o, wherein R, R R®, RY, X, Y and Z are as
previously defined and A is a (substituted) phenyl or (substituted) heteroaryl ring may
be obtained from derivatives Ili-e and alcohols of general formula R'*-OH using the
same methods as described for the conversion of Il-e into the corresponding amides

|58

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

art,

Derivatives of general formula I-p, wherein R, Rz, RS, R¥ X, YV and 7 are as
previously defined and A is a (substituted) phenyl or a (substituted) heteroary! ring,
may be prepared by alkylation of the hydroxyl group in compounds of general formula
Tll-g with an alkyl halide of general formula R**-Hal, in which Hal may be Br, Cl or L.
Typically, such a reaction is carried out in an aprotic solvent such as NN-
dimethylformamide, 1,4-dioxane or tetrahydrofuran in the presence of a base, such as

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



derivatives in a suitable aprotic solvent such as tetrahydrofuran or
dichloromethane. Protecting group R14 A.O AJOHA.Oy Xl XIR14 R14

R2R3R2R3Halor'OHR2R3ZzHal=Br,ClorlZ RIHR1HR1
P A2 ubstituted) phenyl or 1lI-g: A = (substituted) pheffyF EF§e/a1276

(substituted) phenyl or (substituted) hetéroaryl (substituted) heteroaryl
(substituted) heteroaryl Derivatives of general formula Ill-g may be

oblaiard M@me@éﬂ%ﬂ@r@eﬂv@gwﬁmﬁmﬁdp SFosBRMNGSAlla 11-g
general or ula 1l)-f. Su tlve groups, 10 WeIL{Bknown to those
SRR (HOSER o LB PRy R, TR T

(Ta%@)apmﬁ@m\imgmuhs sﬁ.‘dbaavagﬁsﬁfrﬂmﬁﬁj Rﬂ&pﬁﬂ%ﬁ&gﬂﬁup@dﬁoxﬂ group in
g é%p %%Cgp Bﬁﬁgei%%lxtre S W%hlg&%?é anas lﬁhl% mDH under

RS PBPRSREB U iR ype

uoromethanesultonic.acid or tl’lf UOI’O&CG acl |n a sultal

5 séhwergetichiadesstraeyaitbfordnnyt pletriiet. Aitedittivehrafiead®Sylate or its
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synthe
protective grb"ups may be necessal?y For example, dinitro corﬁpounds of
gethefal fopriiuta) Pifeay! mayﬂbse Aeductdud thevidaminoscospeund snivi-b
using thE RIEHOFE @Y cribed OV MY BICHEIRAON of  (substiuted) heteroary

OIRLR MG Be S smavRd DN D saimenh Wit detraan RV AMMaNIi e thane

fluoride in tetrahydrofuran. Related protective group manipulations can e
found in Protective groups in Organic Synthesis, T.W. Greene and
P.G.M. Wuts, Johm&{ﬂgyr&psons Inc., New York, 1999. Compounds of
general formula Iomay also be obtame@@y manipulation of both fEikctional
groups FG1 an‘tl FG2in compounds“of general formula IV (metmoﬂ C), 20
along the lines described for the ccmver5|ons of com ounds o;?general
formula R¥he two funBlional.gfSups g@, ut g@ nal negd to be,
identical. It ear to those Skl|| the art that the order i ich the
functiona] FGrandFGZlarg WQ 20061117370  © ™

drmay B TP &iar for ul

te. Clearly; i ases the use of opal

Derivatives of general formula ITi-g may be obtained by cleavage of the hydroxyi-
profecting group in compounds of general formula II-f 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 hydrochioric acid,
Tifluoromethanesulfonic acid or trifluorcacetic acid in a suitable solvent, such as
tetrahydrofuran or methanol Alternatively, the TBS group may be removed by
treatment with tetra-n-butylaromonium fluoride in tetrahydrofuran. Related protective
group manipulations can be found in Protective groups in Organic Synthesis, T.W.

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

Compounds of general formula ! may also be obtained by manipulation of both
functional groups FG1 and FG2 in compounds of general formula IV (method C),
along the lines described for the conversions of compounds of general formula II and
1. The two functional groups can be, but do not need to be, identical. It is clear to
those skilled in the art that the order in which the functional groups FG1 and FG2 are



5 derivatives ll-a from ll-e. Standard N-acylation or N-sulfonylation affords
compounds of general formula I-g, wherein R1, R2, R3, X, Y and Z are as

“previousl){ defined and A is a (substituted) phenyl or a (substituted

15

Retdig&ifing and R13 = R. 2 NH2 H ANO A’ AN-R13 XW%FYP&W%?%
NO2 R2NH2 R2N,RB 000 1ZI1ZBRINRLNHHRLH IV-a: A=
(substituted) phenyl or IV-b: A = (substituted) phenyl or I-g: A =

(subditizdeshyoireoykty feubsiivied)hgiehedtybistbstitUlealhatesonp/tases the
(substituted) heteroaryl Ra = Rt3 = acyl or sulfonyl group to To allow
S AL BT S RO PRA T TR and RLS) . he

fungtional ArouRsda campaunRds & generaliamulaM NGed BDGduced 1o the

functionalized in an orthogonal manner. For example, compounds of

gEREIEIfoPAPRYNAE rhéy bBsfus clisnangbgdssidesameedaine MhetHgeaaaration of
dasstineddar-thesmtbe sis.plderivatypsdbol- i daGr@Een t#Brds compounds

compounds ll-a to give compounds of.gengral formula IV-d, wherein R’,

RY. sengral forrania Ivg 2berrtBudly f?ﬁ{eéf AL LG BRAOHES BrsfyedAnd A
a fsahatitttecidheirsan a (AMhanckEd)i sdan® anNRARI0=-Tese
compounds may be converted to derivatives I-r, wherein R1, R2, X, Y and

Z are as previously defined, A is a (substituted) phenyl or a (substituted)
heteroaryl ring and G is NR'RR or NR9R10 and K is NR12R" or NR'4RI5

WO 2006/11737R-B&T/EP2006/061976V:19 A- NO2 AN02 A.K XX %(

X,Y R2 NH2 szifll it G R20~G Y ATTRS

X Y
2 R 1 N
RS
. o
z
i
P
R1 ﬁ)\

IV-a: A = (substituted) phenyi or  IV-b: A = (substituted) phenyior  l.q: A = {substituied) phenyl or
{substituted) heteroary! {substituied) heteroaryl (substituted) nateroary!
RE = R = gevt or sulfonyl group

To allow independent variation of the substituents (e.g. R® and R'™) | the functional
groups in compounds of general formula IV need to be functionalized in an orthogonal
manner, For example, compounds of general formula IV-¢ may be functionalized using
the same methods described for the svnthesis of derivatives I-2, I-b, I-¢ and I-d from
compounds Ii-a to give compounds of general formula IV-d, wherein R', R%, X, Y and
Z are as previously defined, A is a (substituted) phenyl or a (substituted) heteroaryl
ring and G is NR'R® or NR*R'. These compounds may be converted 1o derivatives I-r,
wherein R', R*, X, Y and Z are as previously defined, A is a (substituted) phenyl or a
(substituted) heteroaryl ring and G is NR'R® or NR*R'® and K is NR?R" or NR'“RP,



i5

0O0ZZ RINR1INHHRIH IV-c: A= (substituted) phenyl or IV-d: A=
(substituted) phenyl or I-r: A = (substituted) phenyl or (substituted)
Rfeteroaryl %N bstituted) heteroaryl (substituted) heteroaryl G = NR7R
ROKR'EE'NR7RS or NROR19 K = NR12Rt3 or NR14R18 Y&t* é?ﬁ%ﬁ?é’r%“%
possibility to arrive at the desired compéunds of general formula | may be
the functionalization of compounds of general formula. V (method D).
Compounds of general formula V-a wherein X = 0 may be used to
prepare compouggs I-s, wherein 5 R',\®2, R3, R4, Y and Z are as
previously defijed and X = 0, by O-Qkylation, 0- acylation or A

b

O-sulfonylati%’ using standard conyitions, well known to thosg.skilled in

the art. ¥ ftution pattelRd-of the thetero)aryl ring irkR4 is as
prewouslg ed. In atyplcag) periment, compounds V-ajare reacted in

a solventl suih as dichloromefhane, N,N- dlme’fﬁy'lformanﬂde,g dlmethyl

sulfoxide, ethanol, to tetrahy
1-methyr=pyrrolitin-2-one & - aly. 2
(hetero)aromatlc alkyl halide of formula IX, aryl chloride of formula X, or

sutfs § f‘]‘%ﬁ Wﬁﬁul‘é‘%}l lﬁﬁ’ﬁ?@hﬁ@of arPaseubsickyg ghenyl or
triethy a{)rrﬁﬁeed leflarlylsopropy@&l‘fﬁT e rE’éaI%'A) YA S eaAY
carbonate, cesium carbonate or sodium hydride, optfonaHyR <R “R™
presence of a catalytic amount of t5 potassium iodide or

tetrabutylanunonjum iodide, to give O-al é/aated O- acylated or O-

sUIRSAYCHST RASAPHINES aFiSFrALIRe dosied seenmampdRg’ sepese] feppuiRlymay be
Rﬁl&ﬂ;ﬁﬁdﬁﬁﬁ&ﬁﬁ@?&ﬂb@ﬁ% QF @eseral )fefriuld ANGhENGHOEHHotnds of

Hgoegergl 0>r(1|1£‘|u av-a \n;ll!e%(eé § X O may be used to prepare compounds I-s, wherein
R, R%, R R* Y and Z are as previously defined and X = O, by O-alkylation, O-
acylation or O-sulfonylation using standard conditions, well known to those skilled in
the art. The substitution pattern of the (hetero)aryl ring in R* is as previously defined.
In a typical experiment, compounds V-a are reacted in a solvent, such as
dichloromethane, N, N-dimethylformamide, dimethy! sulfoxide, ethanoi,
tetrahydrofuran, 1,4-dioxane, toluene, 1-methyl-pyrrolidin-2-one or pyridine with an
appropriately substituted (heterojaromatic alkyl halide of formula TX, acy! chioride of
formuia X, or sulfonyl chloride of formula XII in the presence of a base such as
triethylamine, N, N-diisopropyiethylamine (DiPEA), pyridine, potassium carbonate,
cesium carbonate or sodium hydride, optionally in the presence of a catalytic amount of
potassium iodide or tetrabutylammonium iodide, to give C-alkylated, O-acylated or O-

sulfonylated derivatives of formula I-s, respectively.

XH Y
Rz R3 554 or R4 o R4 o R4 or R4 o R4 R2 R3
r —-— —
o Hal™™ o)\m O’LOH O"ifo HOJ O)\H o
b X X X Xt Xl XIV ’ z
L - LI
R1 N
H Hal = Cl, Br, | Ri N
V-ar X=0 st X=0Q
Vb X = NH It X = NH
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R1RIJN Hal=CI, Br,IH V-a: X=01-s: X=0 V-b: X=NH 1-t: X=NH
WO 2006/117370 PCTIEP2006/061976 -20 Alternatively, O-alkylated
compounds of general formula I-s in which Y = CHH2 may be_obtained b %
using Aft kKnown Mitsunobu reactions with alcohols of formu%c%ﬁmmmm 6
triphenylphosphine (optionally resin baitfhe) and a dialkyl azodicarboxylate
(e.g. diethyl azodicarboxylate) in appropriate solvents such as

1 Andiaxaney {€irailyHitefr aomboandicifl peaendt finnenat el éw athidior anibnhay be

temperature. Additionall ate com undso eral for IaI
Wrgerem(%(g r‘%gj‘lg(éwnbﬁn exgl% i re ons a{gzoﬁ is 0?1 tﬁé X1,

y reaction o A &S & dmate
cmm@mmefoﬁwpmmaﬂmmhm brasdhcendf a d@lbﬁhgze@gmw}m (e.g.
a%ﬁﬂaﬁméa%&?ﬂ 'ﬁiea@}&)né‘% solvents such as 1,4-dioxane, tetrahydrofuran
dimethylaminopropyl) ethyl carbodiimide (EDCI),
O%b@?é@’fﬂ‘é‘fg}aﬁ?lf)tﬂlwww PR EFH THBIPRARIBR UM tetrafluoroborate
(TBTU) or O-(7-azabenzotriazoi-|- yI; NN,,N',N'-tetramethyluronium

hEHIRTBIR S4BRERISE-FRTDYHIS o BFRER) Srmad s aviergn O PEA gy be

selveiicdush a&bhbhd»matqulfarmm@w&x@@lqmﬁh%@ FramPient Bf the

elevated te peratur L|keW|se compound eneral formula |-t m
plepared fr(g?m co%glu vgo% HE AT al yfaﬁ r%)y& ac;%g?%lmig? &%B? (3-

Nemwwmmﬂpuw@ ﬂ’abyéambomem@tls(ﬁwabea {bertherisymitiegis/oN, N, N -

10 COURQIAAS LshsIng EQ?%%?&SQ&? pf fopa AX-XUNI. AYAHIONAIN, o1riap01 1-y1)-

compounds of general

ormula I-t Iin WhICh Y = CH2 may be prepared by

redidGiN eV AaiTRmeBiyIorqmiae ey Broatih ata by dERA ST AR ikt Rpine base

cqeIpotHsisAY - andavakitalle rRANcNg: 28N AR BRSO W hioromethane at

cyanoborohydrlde or sodium 20 triacetoxyborohydride. Alternatively,

l?ﬁﬁﬁ%eé"f"&@ﬁﬁaé%? RS V-b may be converted to the
%ﬁy R TRORR O SRR TR EF OFORRALT g FRLGHBR: ©-b by

15 withadkpeéatineiny-agdaticuch /dsudtdiyiatibo syl tidestmgivebods plzaeriisd-tor the

ins%‘{jl%g;iy of %%‘0&%5f’~sl_@¥gf{&ig'%agems of formula IX-XIII. Additionally,

compounds of general formula I-t in which Y = CH; may be prepared by reductive
amination of (hetero)aromatic aldehydes of formula XIV with compounds V-b and &
suitable reducing agent such as sodium  cyanoborohydride or sodium
triacetoxyborohydride. Alternatively, compounds of general formula V-b may be
converted to the corresponding benzimines upon reaction with (betero)aromatic
aldehydes XIV by methods known to those skilled in the art, followed by reduction
with a reducing agent such as sodium borohydride to give compounds I-t in which Y =
CH,.
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R2R3R2R3 O0Zz RINRLIN HH i-tl-uWO 2006/117370
PCT/EP2006/061976 - 21 Compounds of general formula I-t wherein R1,
1/3,153% Y and Z are as previously defined and X is NHPmaé}t\)eg 061976
Heed by the same methods as described for the prepa(r:g 1 gp/61976
derivatives I-b from I-a (if Y = C(O) or 3D2) or by the same methods as

described for the preparation of derivatives compounds II-b from ll-a (if Y

=Gitptads affgrebeopoutds-ofhgestral forTUA, IR1, Whekeih R4 @dpRviously

: kyl | f la |, in R'.R2, R3,
ARl R Sl AL AOISD T o e

are as previous may & prepar
frorepeyatioh efdaovaiBralibvekont ereh Al folitl)ar D snarhjnks efrgenethbds as

fofaLiR o kA Ml RRBRIARTY 8PS A BRDE! @&%%Mgs 3G B8 Y = ciy 1o

well-documented three component Hantzscl e cyclo-con ation
rel e ORISR ner A dguule heywiprin RS ¥ RO -RERIybeun 7
OOH RLNH_VIVIIVIll-a: X=0 1 VIlI-h: X,= N-R16 Related

111 X |
HEATRIE 9L e5raBtcaRaERsa i TRiARioRs can Be fouhdif. BisbAg previously
Médinédhemy dlettbd 2repRdd)st48as 1484 o clohetinsSn e -dRarkiof W@iRg] Formula

( 2)1141-1156, S tt (20 89- Drug.Dev. Res. 51 (2000

30 P93 DT R DT B0 48 DTPIA Ach Ca H o+

153 20EAR71 ibiduBR8H RIS inithpdiefd 998} 12843 ype cyclo-condensation reaction
(Method E).

R4
Y
o) X
¥a R R3
R1 0] H’“
0% ™H
v Vil Villa: X =0
Vill-b: X = N-R™

Related Hantzsch-type cyclo-condensation reactions can be found in: Bioorg. Med.
Chem. Lett. 12 (2002) 1481-1484, I. Chem. Soc., Perlan Trans. 1 (2002} 1141-1156,
Synlett (2002) 89-92, Drug Dev. Res. 51 (2000) 225-232, Drug Dev. Res. 51 {2000)
233-243, J. Med, Chem. 42 (1999} 1422-1427, ibid. 5266-5271, ibid. 41 {1998) 2643-
2650, WO 9408966, Arzneim.-Forsch./Drug Res. 45 (1995) 1054-1056, 1. Med. Chem.
34 (1991) 2248-2260, ibid. 17 (1974) 956-63, Indian J. Chem., Sect B (1994) 526-531,
Chem. Rev. 72 (1972), 1-42, The above mentioned reaction is typically conducted at
elevated temperature in suitabie solvents such as acetic acid, (iso)propanol, ethanol,

methanol or mixtures thereof,

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

methanol, ethyl acetate or mixtures thereof.



2650, WO 9408966, Arzneim.-Forsch./Drug Res. 45 (1995) 1054-1056, J.
Med. Chem. 34 (1991) 2248-2260, ibid. 17 (1974) 956-65, Indian J.
Chem., Sect B (1994) 526-531, Chem. Rev. 72 (1972), 1-42. The above
Wrﬁezﬁ%we%weaction is typically conducted at elevated tempé)l%ﬂﬁgzﬂq@%w%
suitable solvents such as acetic acid; (ib)propanol, ethanol, 20 methanol
or mixtures thereof. Compounds of general formula I-w, wherein R2 is H
and R3 is R9,R10-aminosulfonyl and R1, R, X, Y and Z are as previously
defined may be synthesized by catalytic hydrogenatio%%)f compounds of
general formula I-y, using hydrogen and a transition metal gatalyst such
as palladium on’th@rgbal in suitable solvents such as’ethanpl, 25
methanol, eth tyie B mixtures thereof. WO 2‘0@1?@7 10
PCT/EP2006/062876 - 22 R4 R4"XYO R9 X.Y RS- @'Br N_R10 H \

N R10 /H2LPA/COOI'zI"ZR1IHR1H I-V L mpounds of
general for Il |are accessible from derivatives of|geeral. formula
XV-a arfd XV-b §ising the same methods as &&scribed for the preparation

of compounds qf general formula I-s and I-t, respectjyely, using reagents
of formula IX-XIV. R4 X,HX.Y R2 FG1 R2 FG1 0/ IX orX or Xl or Xll or
XllorXIVOzz RINRLIN HHXV-a:X=0Il

Compounds of general formula I are accessible from derivatives of general formuia
XV-a and XV-b using the same methods as described for the preparation of compounds

of general formula I-s and I-1, respectively, using reagents of formula IX-XIV.

Similar to the N-alkylations of compounds of general formula I-t to give I-y
compounds of general formula -k, wherein R', R?, R*, Y, Z are as previously defined
and X = NH, may be N-alkylated to give compounds of general formula II-I, wherein
R is a (1-4C)alky] group.

10



XV-b: X = NRt6 5 Similar to the N-alkylations of compounds of general
formula I-t to give I-u, compounds of general formula Il-k, wherein R', R2,
2?00Y6/1217%§e as previously defined and X = NI-I, may be N-alkylated to
é}ve compounds of general formula 1l-I, wherein R'6.is a (I- K€ éﬂ(’ﬁ??ﬂgﬂﬁw
R4 R4 HN'Y R16-N-Y R2FG1R2FGB3O© ZZ RIN9-"R1IN HH II-k

If-f 10 WO 2006/117370 PCT/EP2006/061976 23 Compounds of general
fdfmtiiﬁnkh&ﬂdf teneey ﬁiﬁﬁbﬁlﬁlsﬁﬂmsiﬁ@ﬂ A%otbe dﬁﬁm&%&bﬂp@e Hantzschwgfpe
\F/ %COOI’}} enga;[{l)%nrre%ctlon rg{';lctln com n&i a{)g(VII ¢
QIEHSEIO TRRS O, Py T, SO R ealkprass o
Xﬁ)YnmiaI;@'l RERB XetheRPEGE1I R2R30HO Z0OHO Z XVIAO XVII Z

R1 HzNL 1i RLNRLNH H i vivii lli: A = (substituted) phenyl or
(substituted) heteroaryi :Compounds of general. formtﬁazlll are also

accessible fram derivativés of general /FGQ
R2 FG1
N ® \
R2 A FG1
/
o
SRS g
| E HN
R1 N
H
i Vi 3%l = (substifuted) phenyl or

{subsﬂtuted) heteroary!

5 Compounds of general formula IIT are also accessible from derivatives of general
formula V-2 and V-b using the same methods as described for the preparation of

compounds of general formula I-s and I-t, respectively, using reagents of formula
XVIT-XXIIL

A G2
H FG2  FG2 FG2 F&2 FG2 FG2 v
- 1 ! | i | -
X Ay A A A A A X
R2 R3 ) R2
ol o™ e ofL\o o= i o” OJ 0P 0
i i
o XVIH XIX XX XX b 3000 o
{ 7 % z
/\/& ) 5
R NS R1 N
H H
Veg: X =0 Hi: A = (substituted) phenyi or
V-b: X = NR1 {substituied) hetarcaryl

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

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

A/FG2

7z XVIH or XBXor XXor XXl or XH oo XXIF | .
- ﬁf@\
R N R N

Q{/j ))g : ng V: A = (substituted) phenyl or
' {substituted) heteroary!



formula V-a and. V-b using the same methods as described for the

preparation of compounds of general formula 1-s and I-t, respectively,

using reagents of formula XVII-XXIIl. AFG2 H FG2 FG2 FG2 FG2 FG2
VEES YRR R3 1A or Aor IA or A or A or A XI J O=61 J ~. PATER2a{q1976

CI O OH CI HO O H XVIHI XIX XX XX 28X XXIIl ~U1ZTilZ RINHR1

H V-a: X =0 lll: A = (substituted) phenyl or V-b: X = NR16 (substituted)

hgﬁp@ﬁﬁamﬁw@@mpﬁyﬁﬁsﬁoﬁgﬁwwm we e e, RieRaretkents of

fr<f') rly&} &%D 70 general formula XV-a and XV-b using the same
fﬁ%) S as scribéd for the A FG2 X,H X R2 FG1 FG1 Z XVl Il or

X LR R HLRE Nl V-a:X=0Q
R R B0 B4 M ORI B
zwlmﬁap@%mg%@wmnsmnpr?ebmmﬁ@s@@mé&md@@ﬁwdes of

s ggpRial iommuia X RRng: ixresresivaMyusing reagents of formula
XVIHI-XXIII.

KXV
Z I
R1 N

W A = (substituted) phenyi or vl
{substituted) heteroaryl

Compounds of general formula V-c-d in which R® is Br may also be obtained by ortho-
bromination of phenols or anilines, which are well known to those skilled in the art,
Thus, compounds of formula V-e-f — synthesized from compounds VI and VI and
10 aldehydes XXVI by a Hantzsch-type cyclocondensation reaction — afford compounds
of formula V-c-d upon treatment with bromine in a suitable solvent such as acetic acid,
ethanol or dichloromethane or mixtures thereof, optionally in the presence of sodium
acetate. Alternatively, N-bromosuecinimide in N,N-dimethylformamide or acetonitrile
may be used to achieve this conversion. For example, see: I, Chem. Soc. Perkin

15 Trans.2 6 (2000) 1113-1118, I. Org. Chem. 44 (1979}, 4733-4735.
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Compounds of general formula IV and V-a-b may also be prepared by the
previously mentioned Hantzsch-type cyclo-condensation, by using
substituted benzaldehydes of s general formula XXIV or XXV

AISENEN A FG2 A FG2 X, X.H X'Y R2 (L FG1 R2R3 H,3 HEREp/163976
R30OHOZOHOZXXIV~ +lIRE®OH2NAR1IHR1IH IV:A=
(substituted) phenyl or VI VII V-a: X =0 (substituted) heteroaryl V-b: X =

NAKdRampbyrdsehges ebgdasmufarutadvin, whiekiR RSP samnmalsD d6up and
ined b h inati f phenols.or anilines, which are well , .
o TN b < B i BF oA I e it
synthmsizéddf @rmeninpounidsh.amdasiianit beaicsbydes X Xrtidy amine base
H&i&%%&%@fﬁﬁ&%@ﬁ%@ﬁﬁ@@tE&ﬁ?&%&&rﬁwg“@éd@&&ﬂ@&%Cy”%ﬁ%{éé%{%‘%ﬂﬁaﬁon

V-c-d upon treatment with bromine‘in a suitable solvent such as acet

a6l cetmanpiordietoreh devame o Vraixthess wetsofemmidenl i irfitheliterature
PESREASE: O GRSINMAERIRIE: ARGIRANE e N-BHIQMRSHEHIRINIeIN 41454158,

N,N-dimethylformamide or acetonitrile may be used to achieve this
coHRRE MedrbheRahfitel 36903) B1%3%2Soc. Perkin 15 Trans.2 6 (2000)
1113-1118, J. Org. Chem. 44 (1979), 4733-4735. HX H.X H R3 Br R3
HXHR3 0O/ VI+ VIl + ZZR1 H R1 H XXVI:a:X=0 V-e:X=0 Vtex=p T
XXVI-0: X=NH V-f:X=NH Red:XgNtH WO 20 D,Cl R2 87 RY
PCT/EP2006/961976

]

i+ VI + g M iSO . z
|| i
- R1 N R1 N R1 N
o H H H
XXVi-c Veg Veh VA
H
Xy
R .
o
N z
||
R1 N
H
Ve X = O
Ve X = NH

Compounds of generai formula V may also be prepared from compounds of general
formmla XV by selective modification of FG1. For example, compounds of general
formula XV-c-d, wherein R', R” and 7 are as previously defined and FG1 is Nils, may
be selectively M-acylated or N-sulfonylated, using the same conditions described for
the preparation of compounds I-a from II-a, fo give compounds of general formula V-
k, wherein R', R’, R® and Z are as previously defined. For examples in literature
reporting similar regioselectivity in the acylation or sulfonylation of 1,2-
diaminobenzene derivatives, see: I. Chem. Soc., Perkin Trans. 1 {1988) 1939-1943, J.
Med. Chem. 33 (1990) 2101-2108, J. Med. Chem. 43 (2000) 4084-4097, Bioorg. Med.
Chem. 10 (2002) 3997-4004. For examples describing regioselective functionalisation



-25 Additionally, compounds of general formula V-i, wherein R3 is a
sulfamoyl group and X = 0, may be obtained by reacting amines of

V&eneral formula ROR76NH with compounds of general formula V-

10

15

h
op |é)ﬁ’3ﬁ§/3ijr[1) the presence of a tertiary amine base such as ﬁ?&?ﬁ?@ﬂﬁﬂ@gm

or DIPEA. Compounds V-h are obtain€d by chlorosulfonylation 5 of
compounds of general formula V-g. For related examples in the literature
cofiaerhingydhterosnifonylrticatbkpharols, cre: Takahedrgndd8) (49871769, JP

R e s R S a0z CisoaM 07

BB T N S Y R0 s
VienzseINBIRe ofiplg ched B géaTer AV fokmg asvb kit sbepeajsieyars d dfoganeral
camprus vioakerabkifarsadaXY BY seleclive-madfieation ot Fek Br may

For example, compounds of general formula XV-c-d, wherein R, R2 and

7 O BTER T Do LiER e R TR RTLE R (i s Abg st Spie Ry X VIIL followed
Nigcylaiechaininatbianyatbsl, rosiithiheleaele eandiignsgescripambior whe the
preparation of compounds l-a from.ll-a, to give compounds of general

form 53%?9?- ?{,W é&%dﬁ?fﬁwgz#ﬁ% are as previously defined. For
examples in literature 15 reporting similar regioselectivity in the acylation

or sulfonylation of 1,2- diamifiobenzene derivativésysee: J. Chem. Soc.,

Perkin Trags' 1 (1988) 198?61 Med. Ch ¥890) 2101-2,-68,
q H H
J. Meﬁ%%@fcﬂﬁ ‘912991?) 48 i 097, BjoQrg. Mg ey FGt
L J———— f i 2 [ T
L, Oxr 0
¢ H N o7 K
H

Z
E
R1 N Rt
H
XXV pAY XV-o: X=0 XXVIilg: X =0
XV-d X = NH XXVIH-b X = NH

The substituted cyclobexane-1,3-diones of general formula VI are commercially
available or may be prepared by literature procedures. Relevant exampies are found in:
J. Med. Chem. 43 (2000) 4678-4693, Tetrahedron 56 (2000) 4753-4758, J. Med. Chem.
35 (1992) 34259-3447, ibid. 24 (1981) 1026-1034, Org. Synt. Coll, Vol. V (1973) 400,
Chem. Ber. 88 (1955) 316-327, Justus Liebig Ann. Chem. 570 (1950} 15-31.

o o

N H
i~ N;-
ST O &
R4 MO HzN HEN

Wi Vii-a Vi

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

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

Compounds of general formula IX to XIV and XVII to XXIII are either commercially
available, documented in literature or readily synthesized by those skilled in the art.
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Chem. 10 (2002) 3997-4004. For examples describing regioselective
funetionalisation WO 2006/117370 PCT/EP2006/061976 -26 of
ortho-h&droxy aniline derivatives, see: J. Org. Chem. 53 (1988%‘

69JP 2003026630, Pharm. Chem. J. 36 (2002), 4X6T/EER006/061976
Compounds of general formula XV mag7also be prepared by the
previously mentioned Hantzsch-type cyclo-condensation, by using
suhstitiieRyaenapiaabulasrahgenernt, Svieraula X XY IR Agditionallys previously
c oynds, of gengral formula XV wherein R2 = Br may he prepared by
e AR R A g e A R e
oFovhromingatibe ofitheniesioliingsphendirantatiingsvieranalof yomiivihas of
preparation of 6c unds of formula V.c-d. H X-H X X HR2FGIHFGI 3 .4
SR B R P PR o et poity VIS S 87 °
Hard i otxXwd ipevipuply defingd xodvAl 1=alhR="0axeypekptredNi DORHIN-b: O¢ing the
NEdQ Thamsubsityird-sualopesaneshvidianes %gg&%aé TFRRLY 98 1o 1.

commercially available or may be prepared by literature procedures.

REJEVIRY e PaRTpIRHras S g TaTel TopraaleChaf-aB prpotrasTainen 3ldehydes

Tetrahadsoneh (80 4153dhipSuntsMediiGhemIrBS (1992) 3429-3447,
ibid. 24 (1981) 1026-1034, Org. Synt. Coll. Vol. V (1973) 400, Chem. Ber.

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

N'O ~~Il,~ | Rl/~O H2N H2N VI VU-a VIl-b 15 The compound of-F&2
ol . .
formula VlI-g.is commercially avaﬂab)l(es-iand compound VII-b has X,\’f
R2. A _R3 R2 R2 R2 R3
IXorXorXlor XVl or XBX or XX or
~ Xitor XHior XiV XX or X1 or XOKHI
" H OA\H 0" H
Villa:X=0 KXV-g: X =0 XMla: X =0
Vil ¥ = NR1#® XXV-h: X = NR6 KVilp: X = NR®
Re /},FGQ
)§<,Y <H ¥
R2. Ay -FG1 R2 FG R2._ Ay FG1
; XorXorXior XV or XIX or XX or i
f Xlbor XIH or XIV XX or XX or XX P
07 H 07 H G;\H
' YWha X =0 XXviha X =0 XXIV-ar X = O
Wb X = NR1E XXV X = NR 18 XiV-b X = NR1®

A= {subst) phenyl or (subst.) hetercary!

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

are prepared from compounds of general formula XX VII-a-b.

Benzaldehydes of general formula XXV, XXV, XX VI and XXVTII are commercially
available, documented in the literature or may be prepared by those skilled in the art.
For example, see: J. Chem. Soc., Perkin Trans. 2 (2000) 111%-1124, J. Chem. Soc.,
Chem. Commun. 4 (1993) 419-420, Synth. Commun. 20 {1990} 2659-2666, Chem.
Pharm. Bull. 34 (1986) 121-129, Indian J. Chem. Sect. B 20 (1981) 1010-1013,
Monatsh, Chem. 106 (1975} 1191-1201, DE 1070162, J. Org. Chem. 23 {1958) 120,



been documented in literature, see for example: Drug Dev. Res. 51 (2000)
225-232. Compounds of general formula IX to XIV and XVIII to XXIII are
either commercially available, documented in literature or readilg

WS ARYELIZEY by those skilled in the art. WO 2006/117370  PCT/EP2006/061976
PCT/EP2006/061976 - 27 Benzaldehygles of general formula Vlil-a,
wherein R2, R3, R4 and Y are as previously defined and X =0, are

repslibh mﬁmath efl. from mnzw?emadﬂ§zobggr§enair%ozmgl%@52§é%%am i.lh@hem.
same methods as descrihe e conversion of compounds of formula
V%g]%%é %kg%}%eg, @(?ré\%og%%{s'%&ceneral formula VIlI-b, wherein R2, R3,
R ar viously.defin nd X =MN-R16, a red from ..o .
B e B A e BT 0 s
coOmpoihdsbRfomitil mbnde obSinmhiy, benrakismy desonpgemsrabl general
5 Tormula SHire-Raare Q@%Q%&Q&H@é@%ﬁ’&?ﬁe@%yﬁé RolPaiEG AT I pounds
with compounds XVIIl to XVIIl. R4 A FG2 X,Y X HX, iR2,11 R3R2R )
ROIRegnergk BFmebr Xrbax V- or RIROBRIEX QY 2enarad Taamatax KASK | wp casily
R0 oo S NRIGVILD: X SR 0 AP Y KLy o hods
X = NR16 XXV:b: X = -b: X = ! ;
R RSP S1 1% BPROPSPA SeOMPOPS b T Lo
XNbipdwrd X kenexaX Hidin@iH XIkDaat ooWirserdalyexdiHba; épofed X Vterature
X=0_XVI-b: X.z NR16 XXVIl-h: X = NE XXIV-hb; X = NR's A = (subst.)
R Ty R o SRS Ee swategy,
benzaldekydes of general formuyg XVI-a-b and XXIV-agh,

10

o} L Br L
P -
O o
XXX-aL=R3 KXi¥-a:L=R3 XXV L=R3
XXX L= FGY KXehr L= FGY XXVI-c L = FG1

Furthermore, substituted benzaldehydes of general formulas VIIL, XV, XVII, XXV,
XXV, XXV, XXV, XXV, XXX, XXX may be prepared from the corresponding
benzoic acids XXX or benzoic esters of general formula X3XIT by reduction methods
15 known in the art. Additionally, oxidation of alcohols XXXIII by methods well known
in the art also affords benzaldehydes. Benzyl bromides 3{XIV, which may be
prepared from the corresponding toluene derivatives XXXV by benzylic bromination,
may be converted into benzaldehydes by art known methods as well. Furthermore, the
aldebydes may be cbtained by deprotection of the corresponding (cyclic) acetals of
20 general formula XXXVI

Substituents Substituents Substituents
L ;
O TOH OAOAH( HO
peedl KK YOO
Substituents Substituents Substituents

Br

XXX YOO KXV



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

Benzaldehydes of general formula XXV, XXVI, XXVII and XXVIII are

commercially available, documented in the literature or ma epar .
Wgyz?ﬁ%lems diled in the art. For example, see: J. Chem. Soc%‘%%%zr?ﬁﬁ(gr%?ﬁ

2 (2000) 1119-1124, J. Chem. Soc.,18€hem. Commun. 4 (1993)

419-420, Synth. Commun. 20 (1990) 2659-2666, Chem. Pharm. Bull. 34

(1986) 121-129, Indian J. Chem. Sect. B 20 (1981) 1010-1013, Monatsh.

Chem. 106 (1975) 1191-1201, DE 1070162, J. Org. Chem. 23 (1958) 120,

VD= 2008/0uvB 20 PE TIERR0DSO6D0 185528 aT ErsiHaurchitad waon pogyy, and

2%%}'&%%%0&'1&3%&5@%3%%&@%&%& 20298 Il §Bﬁtid°1f?§1l§i,rbr asa -

Trans. 2 (1992), 2235-2242. Additionally, benzaldehydes of genera
fomEHE: Rk Siesiarsamersy ethads maRmng Bip RIESH MR e h dnown

5 obtainee: by hremiratianalsamnoynds atarnamnh sdaroplaalyXiXsiagds and
the same procedures described for the converz#on of compounds of

gHHeFAFTBHH TG0 - A CBAIREARES 57 §eneraPTof HIET Sod Rt ateraidify of

pEparedian) somppopids af geassd! fhisa Wit msingethedame
reduction methods that were described for the preparation of compounds
offyenenzpdondsdathedrvomioh enal &mp dydtses fog epkeitforrUtaomicdiwse of
commersaily.avaliable, LengHad indiesaty R PAReRANIY B ized with
prepared by those skilled in the art. NO2 NHZNHZ 'H ,jJLHLBrL OOO

10 X¥xea; or o sotved: speciRg Whey-goncentegedna Folution Gifax aypopriate

FGhXtVibRick:=1hG ARthaEMerensuRstidiasd nendaldrydes:ef sengttes of
formulas VIII, XVI, XVII, XXIV, XXV, XXVI, XXVII, XXVIII, XXIX, XXX may

b&H RPFREPHORT e corresponding benzoic acids XXXI or benzoic
rs,of.general for Il by reduction,methods_15 knpwn in the.art.
RS s S TR R RS e

e
A Joxi oF &1cOROTS ods ‘welr known e art
atkomadfardgdugny afdbhytids r@epizy! bfcimide so)dxtvinghiskprapisding, as well

15 PrERAGH IR I6; CoNe Qi@%ﬁ%!ﬂ&ﬂ%%%ﬁ%’ﬁ%ﬁéﬁéx&%&%m}lgm well

bromination, may be converted into benzaldehydes by art known
msthvs inonsrelFerprssebrecapler Hganpard with Hhe sptaip g be tested and

depreigetionafiRarosrespniing fevele)catRlsBhse is measured,

To measure a functional response, isolated DNA encoding the FSH recepior gene,
preferably the human receptor, is expressed in suitable host celis. Such a cell might be

260 the Chinese Hamster Ovary cell, but other cells are also suitable. Preferably the cells
are of mammalian origin (Jia et al, Mol Endocrin., 5:759-776, 1991}

Methods to construct recombinant FSH expressing cell lines are well known in the art
(Sambrook et al, Molecular Cloning: & Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor is attained
25 by expression of the DNA encoding the desired protein. Techniques for site directed
mutagenesis, ligation of additional sequences, PCR, and construction of suitable
expression systems are all, by now, well known in the art. Portions, or all, of the DNA
encoding the desired protein may be constructed synthetically using standard solid
phase technigues, preferably to include resiriction sites for ease of ligation. Suitable
3t control elements for transcription and {ransiation of the included coding sequence may

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



20 general formula XXXVI. Substituents Substituents Substituents OOH
OOAIk HO XXXI XXXII XXXIII Substituents Substituents Substituents Br

“j O{;O i--}%_]g(XXIV XXXV XXXVI WO 2006/117370 PCT/EP%O(%6/0910%6 076
94 W’e‘compounds of the present invention possess at leaSHENS 2RAM
carbon atoms and may therefore be-obained as pure enantiomers, or as
a mixture of enantiomers, or as a mixture of diastereomers. Methods for
obtainingitibi: i ienanbaipaiblaneitvel Mkdewaritindhisosts, i@dluding prokaryotic

coystgligation of salts which are ablained fiom opiicaly agiive agids,and, oo
the racemic mixture, or chroma Ir

omatography using c calumns. For
sepanratidanofeiastene orfiersddbraidie. phase or reversed phase columns
may be used. The compounds of the invention may form hydrates or

sbivBtes MRS REH RSS! BRI SaTtiaeterdt Tl BifalefedeBRyBaHascserve
5 o GteshanasiaRsmiaPbiiz ashwibhalQayRisle. or form solvated

species when concentrated in a solution with an appropriate organic
saluentarhke, coniprUngl efdhiginventioniiisiide hebydbtesSposehsatds used
o1jE the com%oucﬁds li %ed. 'I;he a

4-8?11%%390’%-0%-??4? , ?f%—ﬁgg?ﬁ?%mquinoline derivatives of the invention
WREE HRUIHIR AP ISR BIINS ol RSP A MEIRUR AL HIBITIRE bo used. As
receptor binding, as well I5 as in vitro and in vivo assays to determine
bisiGEtess senvepnehypeaderrapiinani ESHeteriwsedn general, expressed
receptor is contacted with the compgund to be tested and binding or

10 smbRABFBEHh AR BP AR R s ASHais dua b eedErBad To measure
a functional response, isolated DN coding the FS]I receptor gen .
T R o L SRRt pinine
celimitiche 0BT hindseHadR novayicel. binsiheckelneafiodlsoolves

S%%pel;?slgrf Eﬁﬁa‘iﬁ%(c&%?81!%@%%1?&65’&9%@?@%8@1&‘ ag’l]daez%&kng the cell fo the
Mol Endocrin., 5:759-776, 1991). Methods to construct recombinant FSH

etpfesemppend iNesameupeikoMR i thenarersupdbroskieral ovebBl s be
15 Clapingea baborinnManuateC oldRREAYFHHRId upon binding to the receptor,

In addition to direct measurement of e.g. cAMP levels in the exposed cell, cells lines
can be used which in addition to transfection with receptor encoding DNA are also
transfected with 2 second DNA encoding a reporter gene the expression of which
responds to the level of cAMP. Such reporter genes might be cAMP inducible or might

26 be constructed in such a way that they are connected to novel cAMP responsive
elements. In general, reporter gene expression might be controlied by any response
element reacting to changing levels of cAMP. Suitable reporter genes are e.g. LacZ,
alkaline phosphatase, firefly luciferase and green fluorescence protein. The principles
of such transactivation assays are well known in the art and are described eg. in

25 Stratowa, Ch., Himmler, A. and Czernilofsky, A.P., (1995) Curr. Opin. Biotechnol
6:574.

The present mmvention also relates fo a pharmaceutical composition comprising a 4-
phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline  derivative  or  pharmaceutically
acceptable salts thereof having the general formula 1 in admixture with

30 pharmaceutically acceptable auxiliaries and optionally other therapeutic agents. The



Laboratory Press, Cold Spring Harbor, latest edition). Expression of
receptor is attained 25 by expression of the DNA encoding the desired
Wprotein. Techniques for site directed mutagenesis, ligation %Ea E%io%?/%!ﬁ 76
Qeﬁ]gg%ggf} PCR, and construction of suitable expression systems are aﬁ,
by now, well known in the art. Portions} lor all, of the DNA encoding the
desired protein may be constructed synthetically using standard solid
phagédech mgee be frafansbbjctd indud esestrictibnisges fosaehée with the other
ligation. Suitahle 30 control elements for transcription and translation of
AR LG e o R, R e BA T
SOAMENERTHAS ISWBILKRONN. SXRIESSIOR SYSIRMSAHEW Oror oral,  sublingual,
2006/1..1..7370 PCT/EP2006/061976 -30 now available which are
CERIPEABROYSI I B ABR S INBRTYSHERtsNAsILWRRY SFORER) srlniRissRtiscpnd the
5 agagieraandaukanals Restsmsshapyeast, plant cells, insect cells,
mammalian cells, avian cells and the like. Cells expressing the receptor

amthes edniadiesiwithibadest Gomydiun ek dlasgaentdirdlidgredt units, such
stimulation or inhibition of a funglionalesponse; Altetmatively,jaqlated cell
membranes %on?aiﬁ}lngdtefxue’ %g(presse’ receﬁ}dr msgynﬁe U8 0 messure

bingling. of the teshcompaund, Fal.measkementabhiadi Qﬁ'tﬁ@?ﬁ?/@ﬁﬂéﬁ Ry be

fluorescent compounds may be used. As reference compound human  °
revesBivthin WSHlewnOh & B eESE MR B SrB RS AR @B T BT8R termined

1o DiRdingAsEAVS MRS Retarmnad AANSEHRIASS U dHAMASIES QRIAGLG freeze
FSH receptor agonist compounds by determining . stimulation of receptor

iR EAWARE S EoRATISR SPACHTLS CBUCS ARGHHOR RIVORES hast sty o2

ofiheeerptRres. 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

cAlRvitrite ssihcrbaertebiicilly stimuiabiing sffebtuithe gestschrppiwddin the

u indi e r. .1 additio ' m t of.e .

o e e A e e i ke (12 TRNED e of
15 toftharvststidAtvindinse grimmérediNg DRA & digps.tPRASfeetctbrpitiglly Part 5:

sagphGRNAENROHING ALSROMEE aanR e Rression AL RSRARMRsage

to the level of cAMP. Such reporter genes might be cAMP inducible or

mIHE 2B % MLt RS 9 SRICA SRS AP B P CTRBRRNETES ndy gpeans of
CAMHPRShRRsIve RIRMENES. Bugeneral, Japartargenesexpeessiidnight fluid
be contro,!led by an re?lgorgtslg elemaern{[g1 reactir%g t(% chanfging lﬁ’i%lrf of ensio
AR PRb B e OGRS PSR ot e Jom of & soiifion, Suspension,
20  emulsion, or as a spray, e.g. a nasal spray.
For making solid dosage units, the use of conventional additives such as fillers,
colorants, polymeric binders and the like is contemplated. In general any pharma-
ceutically acceptable additive which does not interfere with the function of the active
compounds can be used. Suitable carriers with which the active agent of the mvention
25 can be administered as solid compositions include lactose, starch, cellulose derivatives
and the like, or mixtures thereof, used in suitable amounis. For parenteral
administration, agueous suspensions, isotonic saline sclutions and sterile injectable
solutions may be used, containing pharmaceutically acceptable dispersing agents

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

36 The invention further includes a pharmaceutical composition, as hereinbefore

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



alkaline phosphatase, firefly luciferase and green fluorescence protein.

The principles of such transactivation assays are well known in the art

and are described e.g. in 25 Stratowa, Ch., Himmler, A. and Czernilofsk¥9
WR.@W?@?} Curr. Opin. Biotechnol. 6:574. The present invBhlioh Arse 7

relates to a pharmaceutical compositiGiZ comprising a 4-

phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative or

phaskageguticatis] actegiigblessalisdhefeohbaxingiiie gengaitdionintahbinse as

g mixtgggo}/gig'n 3%§P&qrmaceutically acceptable auxiliaries and optionally

e IMErAPEc aGents. The WO 2006/117370 PCT/EP2006/061976 -

Styauxdliarien,mush beracoaptablasin e-senre ol BRing.GomRARIE Mo
the other ingredients of the composition and not deleterious to the
radipIeAtS U Here MBI R Ion4BeRa6 AN TRSD ST Bhedriatiiraiar gompaend, the route

5 SYitable:fer AKain S HRINEN Alee SHRCHIARRRUSH MR VARSI AN @B &Y @hom the
nasal, local, or rectal administration, and the s like, all in unit dosage

fIRRESIRERI iR AT Sral administration, the active ingredient may

be presented as discrete units, such as tablets, capsules,.powders,
o AT, CREHEI, RSHRN 00T R Fap e B o metods of
addmmétration  whelp hermacetticalictrupos itowptite ventonameabie dosage
i : i “ lti-da : niection liquids |
A R A S R oo

10 ant hayletsdbessrsbin wirfoss aiuaITEshali AnaT Qo i Fer]s Fneuehout
ORilY %ﬁ&tﬂ'ﬂfj Bo8f YEHRMARUELGALHRT, £ FoRt8 bR ARG AHX GFbropriate

p

with suc armaceutically acceptable auxiliaries, e.g. as described in the

siéritaiferlidhrrabeihronrrigl sYoiRehingRsace i edictichatrgimen of

Praetieneftid BRARE YRR B diiene, nppineostWilisms & Wilkins,
2000, see especially Part 5: Pharmaceutical Manufacturing), the active
aJant nisychensnnmyir essedii to3bl dndosdgecamits psuCin dspilts, tablets,
or be processed into capsules or suppositories. By means of
15 pHardse aioally ecteprisie guiesidefein divaisy hchrisadpphiae-24-4.6.7,8-

flyjel, QMBSO L08R INGSUORPERRAAIRPMININErEORRL FhMhufacture of a
solution, suspension, 20 emulsion, or as a ?%ray e.g. a nasal spray. For

mERHEPERR DEgRSEMifer e (e 1BreRh R ePIBHIGrS dRORE S i BRH receptor
fillgesiafalQptSYROlORQHE P fad exe ananbe: | kerisinhi@sapietedTins, patients in

eneral any pharma-, . . : : :
g neeé tlxeregi:p can {)D: administered with suitable amounts of the compounds according fo

20 the invention,

In yet another aspect the invention resides in the use of a 4-phenyl-5-ox0-1,4,5,6,7,8-
hexahydroguinoline derivative having the general formula I for the manufacture of a

medicament to be used for the treatment of ferfility disorders.

25 The invention is illusirated by the following examples.



ceutically acceptable additive which does not interfere with the function of
the active compounds can be used. Suitable carriers with which the

active agent of the invention 25 can be administered as solid compositions
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thereof, used in suitable amounts. Fer3@arenteral administration, aqueous
suspensions, isotonic saline solutions and sterile injectable solutions may
bEXI1sagPLastaining pharmaceutically acceptable dispersing agents
and/or wetting agents, such as propylene glycol or butylene glycol. 30 The
iné{gnti(%l rther includes a pharmaceutical composition, as hereinbefore
deSEAREE e Bhation with packaging material suitable for said
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p Ing erlal INCIUal nstruc [or use o e cam niQ
PRI AHRNEHARA IR RNR 10 M ASS.0LiRe S PO, 0-

aBFARRTSIPEIRSA BT e ALt iAGretRPR ST E OpRER AEREaP ifigtPe = o
tHareshyinessheaprabidmitie Ipaeticllar Coflwoormdimtieorgutebdnglchloride, DMF =
agministatipneane-tae, auE andronditanHf the individual subject to

whom the medicament is to be administered. In general parenteral
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adanistretiowhicharminore deprpgenbuReblalise it dowtivanigures. If

S %@9&%@&9\%@%1’%@% @ﬂtp%%%é@ ﬂl@?ésﬁgclﬂgg%i Qe H¥ed in
desired dose maybe presented to.as one dose or as multiple subdoses
RRRRRTE A AT RS O R QURP A ot im case of
femalgfacinignis. A5:0056R:i8 RRRARIDIBIeHRLLAPRICRERIGHAYeE using the

iné%%?lﬂ roy hout the menstrual ﬂﬁglgog'he dosage as well as the

1ISTEIN Al 111 DTOETAIN ( VEISION, LU, .
regimen of admin tPation ay differ betwéen a female and a male

repiRigBlo kS, A8 veRM PEPNdSAetoding:1e hRdNkeNiassRkhienUseddintion

15 1 y. 15 A further aspect of the invention resides in the use of a
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4-phenyl-5-oxo-1,4,5,6,7,8- hexahydroquinoline derivative having the
ganatadforulandos the: Manuadsey ofexttegicafient tohEmiseddprtoe: 210
trepimestof disprersesReneive de, &3 reeenioy/mesiatasb Patkaysvent B:
pr&tgr ly f%r th%a H'eat{ngft of fertlll% |siqrder§. Th{.(lﬁ, a Legttjs n, neg%/c _
ther&of calt Véer}édmin|3tere3%ﬁ%u§ql abfe amounts of tHé C(e)m‘p%ou‘rf%ls o
aéeoteingod 04 thévirr(eniotl- 0 yeiralsthepusipi domeni Adeingsal riaRbain at
inAle/0ise16f&5/4-pitenyl-5-oxo-1,4,5,6,7,8-

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

AB/C = 15/80/5 (viviv).

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

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

The diastercomeric ratio was determined if baseline separation of the individual
diastercomers was observed using the appropriate analytical HPLC method.
Alternatively, the diastereomeric ratio was determined by "H NMR analysis when
distinct signals corresponding to the diastereomers were identified.
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hexahydroquino line derivative having the general formula | for the
manufacture of a medicament to be used for the treatment of fertility
dlsorders 25 The invention is illustrated by the following examples. WO
117340 PCT/EP2006/061976 - 33 EXAMPLES Genéfdl riolosion
Comments: The following abbreviatierstare used in the examples: DMA =
N,N-dimethylaniline, DIPEA = N,N-diisopropylethylamine, TFA =
trifluofeineeiie aritob Wk addd forpreparative HPLC-purifications:
azabenzotriazole-I-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate,
FM%Mﬁlmmm&Hﬁ?ﬁé%dﬁﬁﬂdWﬁ&m trifluoroacetic acid in HyO/CHaCN
o{fiigreiwifietibk ycatithychiofitldy DM 30NN -diimetkkplodingmidéel bike of

= dgtsahvreiramckiniessstated otherwise, all final products of the
examples below were lyophilized from water/1,4-dioxane mixtures,

witethiedrEbGrdnohor Wate{at8ténadlentn i€ S11EN e oripgdniid w20 to
PEpsYedasaIdCls efid fssaltind Bn eRNR6H\«F asisietivaroaldeshin 10 nm.
appropriate amounts to the solvent mixture before lyophilization. The
names of the final products described in the examples were generated
u ng ? eilstein Autonom program (version: 2.02.304). The following
andl {n(?a PLC methods were used for determination of retention 15
tlm&Mﬂth&Pme@ﬂ_@@%@ﬁ GnSofew:dropimin;
: : 185140 C; solvent A: CH3CN/H20 =
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 addltlonal 10. OO min at 20 A/B/C 10/85/5 (viviv).
MEthde b sikat b B ’ t used: Gradient:

S%V%tx’t\éﬁ/ o Z %!x%%% ?4@1%@&% é‘éﬁé)a e?h%%o E‘tﬁb t?ﬁ% CconRlaRbiQhenzyl

an additio .00 min at A/ /5 (VIVIY) Identical {o
%&%‘8&% t%?fﬁ%rﬁ?f%?ﬂal&éﬁ%@%’é AfBRE>Er 0 ide (10

os3r@lsnd BQ/@@M/W% §¢361 @O, fﬁtehltdﬁgtamct@rrawaﬁnﬁ‘@ﬁa&ﬂmd with

1Gvafd i ak A E withSea0/bateluly) Thtethashit lgentical isdathiedd,), filtered

e%@%@eﬂ&%t%@ﬂi%&fé?ed: Gradient: solvent A/B/C
Yield: 143 mg,

(b). 4-13-Bromo-4.5-his-{3 -methoxy-benzvioxy)-phenyil-Z-methvl-5-oxo-7-propvl-
1,4.5,6.7. 8-hexahvdro-guinoline-3-carbonifrile

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

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

Diast. ratio® 4:1



= 60/40/0 to 0/100/0 (v/v/v) in 20.00 min, then constant for an additional
10.00 min at A/B/C = 0/100/0 (v/v/v). 3o The diastereomeric ratio was
determined if baseline separation of the individual diastereomers wa
VELHERAES uQslng the appropriate analytical HPLC method. Aﬁgﬁﬁ]‘é}t’ﬁygﬁf}ﬁw%
the diastereomeric ratio was determinéd by 'H NMR analysis when

distinct signals corresponding to the diastereomers were identified. WO
20Rakikly 370 PCT/EP2006/061976 -34 The following methods were

used for preparatlve HPLC purlflcatlons Method A Column = Luna C 118

(B J14RRa] cadempendting on the ease of separatlon
Detectlon 210 nm, s Method B: Column = Luna C-18. Gradient:
H20O/CH3CN (9/1, v/v)/ICH3CN = 80/20 to 0/100 (v/v) in 30-15 min,

s depending.anithe £ase Of5RRBEANAR.RaLection: 210 mn. Example 1

4-j3-Bromo-4,5-bis-(3-methox-benzvloxv)-phenyl]-2-methyl-5-oxo-7-propyl

- O Rrdys, € -hRHvsyxhtnmidehuiadRng Bgarbodibatgv@) in 5 mi of acetic acid. Nitric

3-Bi0m0 é})&xéabsa%%é@ ﬁﬂa%yﬁ%&w!%@ c%ﬁ%@ﬂ%@ﬁ@ﬁrﬁa@&bﬂi&ﬁa%fnhd fgrmed.
rom roxybenz e methoxybenzyl bromide

7’;?1 sohig was H]%’ereg Qﬁ;’ Was% (.S)V}r)]{”l gsva r%%%uq e

€1 a
po assium carbonate (1 nd yPammonlum iodide (10
|s‘mga.|a@ mEOMINIEIWAS-gliTTec2at 8D L7 for 3 h. The reaction mixture
was diluted with water and extracted with ethyl acetate. The organic layer

19 was dried (MgS04), filtered and concentrated in vacuo. Yield: 143 mg. 20

yH’& 495, %mﬁohemh)&iweﬁwMH@&r&WM%zﬁdﬁwe@ﬁ 4 mg) m dry
34 @E%'iﬂfbl%éﬁ% (3rmethox b&rg&y'%&obe@zﬂé{ﬁwﬁ%ﬁﬁ ST (35 i),

:gllil ?Iﬁtﬁr’}’e{}é éé% gp%&@g Ohe éﬁ%&%@%\/ﬁ mﬁ)e mixture was

15 c@ﬁé@ﬁtﬁﬁt@@ i vmnm@@m@efmé‘fzs @&ﬁf“@é}bymﬁeﬁrﬁfégmmmn The

siliedgel wakh ppidied/sihyiraceiaieablly on 21Bcady) iadheptupnethiicde d2DMg- 1/1
M&7Bk ENigti]4 = 657.4/659.4; anal. HPLC Rt = 17.18 min (diast.1)

Yield: 50 mg.

26 {¢c). 4-[3-Bromo-4-(3-methoxv-benzvioxy}-5-nitro-phenvl}-2-methvl-3-oxo-7-propyi-
1.4.5.6.7.8-hexahvdro-guinoline-3-carbonitrile

A mixtare of 3-bromo-4-(3-methoxy-benzyloxy)-5-nitro-benzaidehyde (50 mg), 3-
aminocrotonitrile {13 mg) and 5S-propyieyclohexane-1,3-dione (25 mg) in 10 ml of
ethano] was stirred at 80 °C for 17 h. The mixture was concentrated in vacuo. The

25 residue was purified by chromatography on silicagel in heptane/ethyl acetate 8/2 — 1/1
(v/v) as eluent.

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

Diast. ratio: 4:1

30  Example 3

4-3- Amino-5-bromo-4-{ 3-methoxv-benzvloxvi-phenyil-2-methyl-5-gxo-7-prooyi-
1.4.5.6.7.8-hexahvdro-guinoline-3-carbonifrile




W?/[F“"ﬁ_”iﬁé% 7,8-hexahydro-euinoline-3-carbonitrile 5 (a).
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Rt =17.43 min (diast.2) (method 4) Diast. ratio: 4:1 30 WO 2006/117370

PCT/EP2006/061976 - 35 Example 2
omao-4-(3-methoxy-benzyloxy)-5-nitro-phenyll-2- meth&% 15:)22(2?)0%/ 1o

3-Bromo-4-hydroxy-5-nitro-benzaldehyite -

3-Bromo-4-hydroxybenzaldehyde (250 mg) was dissolved in 5 ml of acetic

acid. Nitric acid (52 |) was added and the mixture was stirred for 3 h

during which a solid formed. The solid was filtered off, washed with water

aﬁ@%ﬁ%@ﬁﬁ%&f’écW@j“Qﬂ%e MG ES Mg wiay- @1329115@@/2‘2177‘3%@%?1) and

3-ddwded 046 (B> ndatttixadie 1 Z3Aoxly jeniti debefit et Yea ddit s olf tian dfst (137

3ﬁ@m0ﬁ&ygm§d@'¥&bﬁﬁ%ﬁw &7 4 m%’m ff¥tre was diluted with

di romethane 7,5 I alc ol 35
tl‘lg @ny osp elr?e ll)“;ﬁ) an (?leafﬁylﬂazodlcgaa‘g%xy a e%%g F ﬂé layer was
mﬁ%&%ﬁe Mﬁ%sﬁ%ﬁ% ﬁﬂgr%"?ﬁﬁ%ﬁia{%(ﬁ‘ﬁ%r%r epifugnw iR anrified by
concanitate M. Uddathdha ) residue was purified by chromatography on
silica eI in heptane/ethyl acetate 9/1 > 1/1 v/v) as eluent. Yield: 50 m
26{( 1%3%634”[{7 rﬁ@lm = 536.4/538.4; anal. HPLC: R, =
fok@)’lﬁmmdipﬁén@ll-p -methyl- 5 -0X0- 7 propyl-

éﬁaé? 7t8 P§>§ahydro guinoline-3-carbonitrile A mixture of

romo-4° (3-methoxy-benzyloxy)-5-nitro-benzaldehyde (50 mg), 3-

aminocrotonitrile (13 mg) and 5-propylcyclohexane-1,3-dione (25 mg) in
10 ml of ethanol was stirred at 80 C for 17 h. The mixture was
cdacampistéd in vacuo. The 25 residue was purified by chromatography on

sI;,/lllc_: n heép n/ th I cetaﬁe 82, “ AL ._.-LE' IL{gn} \_(éed_,;f_Som

Dibde> i d-bexapieguingline-3-carbonitile

(a). 3-Ethoxv-4-(3-methoxy-benzvioxy}-S-nitro-benzaldehvde

A mixture of 5-nitro-3-ethoxy-4-hydroxybenzaldehyde (100 mg), 3-methoxybenzyl
bromide (73 ul), potassium carbonate (144 mg) and tetrabutylammonium iodide (10
mg) in DMVF (5 ml) was stirred at 60 °C for 90 min. The mixture was poured info water
and extracted with ethyl acetate. The organic layer was dried (MgSQy,), filtered and
concentrated in vacuo. The residue was purified by chromatography on silicagel in
heptane/ethy] acetate 2/1 (v/v) as eluent.

Yield: 43 mg.

(b}. 4-[3-Ethoxv-4-{3-methoxv-benzyioxyi-5-nitro-phenyi]l-2-methyl-5-cxo-7-propyl-
1.,4.5.6.7.8-hexahydro-guinoline-3-carbonitrile

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

Yield: 50 mg. MS-ESL: [M+HT™ = 532.4; anal. HPLC: R, = 21.17 min. (diast.1) R, =
21.55 min. (diast 2. ) (hetero 1)



4-[3-Amino-5-bromo-4-(3-methoxy-ben7yloxy
-phenyl1-2-methyl-5-o0xo0-7-propyl-

“Jﬁ)ﬂg%%ﬁ%@exahydro-quinoline-3-carbonitrile WO 2006/117%% ng?%f’ﬁlg%
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6/061976 -36 The compound described in examp
mg) was dissolved in THE (10 ml) and3ooled to 0 T. Acetic acid (123 I)
was added, followed by addition of zinc dust (187 mg). After stirring at
rdoistentperasutre for | It, the mixture was diluted with s dichloromethane
and washed with sat. ag. NaHCO3 and brine. The organic layer was dried
(MgSO04), filtered and concentrated in vacuo. The residue was purified by
p@@{@ﬁ'éjg HPLC (Method A). Yield: 15.3 mg (as TFA salt). MS-ESI:
[M+11]t = 536.4/538.4; anal. HPLC: Rt = 18.77 min. (method 1) 10 Diast.
ratiQ3-Bibhikexdiethtecd-4-(3-methoxv-benzyloxvy)-phenvl]-2-methvl-5-oxo-7-propvl-
I EhoX-ChmrihensRRNZvaMsa:itro-phenyl}-2-methyl-5-oxo-7-pro
pyl- 1,4,5,6,7, 8-hexahvdro-quinoline-3-carbonitrile 15
(a).3-Ethoxv-4-(3-methoxv-benzyloxy)-5-nitro-benzaldeh~de A mixture of
5-pitro-3-ethoxy-4-hydroxybenzaldehyde (100 , 3-methoxyhenzyl |
o RIS LT B L 04 TR i PR B e (162
ioHidas( f31img) mibmRIE i) Wis strretiided oiaefERT 0 Mkleuisturigorous
wegrpagired into water 20 and extracted with ethyl acetate. The organic
layer was dried (MgSO4), filtered and concentrated in vacuo. The residue
wéémm“é%@&ﬁf%fﬂ%&?fam% SHsaeriee HEtan yéthickieiaimethane and
2 Wk advy il whien{Tielgadd mypraBafjried (MgSO,4), filtered and concentrated in
43:Eshoxy-4-(3-methoxy-benzvloxy)-5-nitro-phenvll-2-methyl-5-oxo0-7- rp
opyl- 1,4,5,6.7.8-hexahydro-euinoline-3-carbonitrile A mixture of
3-iplgx -4 18- e thokysdien Ao s IMirbtben 28kéhaed @BLAYR.3= 15.28 min.
amigecroRNHIE3EL MM giand ptprapyicy/eohexane-1,3-dione (19 mg) in
ethanol (2 ml) was stirred at 80 C for 17 h. The mixture was concentrated
ini#ek s E Fesidue 30 was purified by chromatography on silicagel in
heptane/ethyl acetate 1/1 (v/v) as eluent.

Example é

N-[3-Bromo-5-{3-cyane-2-methvl-3-oxo-7-propvl-1.4.5.6.7. 8-hexahvdro-aguinolin-4-
vI}-2-(3-methoxv-benzvioxy)-phenyll-butvramide

A mixture of the compound described in example 3 (100 mg}, butyry! chioride (21 ul)
and N, N-diisopropylethylamine (162 ul} in dichloromethane (5 ml) was stirred for 17
h. The mixture was diluted with dichloromethane and washed with sat. ag. NaHCO;.
The organic layer was dried (MgSQO,), filtered and concentrated in vacuo. The residue
was purified by preparative HPLC (Method B).

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

Driast. ratic: 4:1



Yield: 50 mg. MS-ESI: [M+H] = 532.4; anal. HPLC: Rt = 21.17 min.
(diast.1) Rt = 21.55 min. (diast 2. ) (hetero 1) WO 2006/117370

Wﬁ)%l’/gP;ﬂgG/OGw?G - 37 Diast. ratio: 4.5:1 Example 5
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mino-5-ethoxy-4-(3-me(hoxy-benzyloxy)-phenyll-2- met% %2006/0‘?1976
ropyl s 1,4,5,6,7,8-hexahvdro-quinoliné&-carbonitrile To a solutlon of the
compound described in example 4b (100 mg) and acetic acid (162 1) in
Tﬁﬁ(@mlj’ cooled to 0 C, was added zinc dust (246 mg) under vigorous
stlrrlng |o After stlrnn for 30 min., the mlxture was f||tered dlluted Wlth

g SO ditte bedzad Ocpieml) atena don¥ielicRs mg(asTFAsaIt)
MS-ESI: [M+II] = 502 4 anal HPLC: Rt = 15 28 min. (diast.1) Rt= 16.38
min. (diast.2) (method 2) is Diast. ratio 4:1 Example 6
Np[%i%%ﬁﬂé%?’s@ Y% n%mga%édqmezaﬁtﬁﬁei 34695 7, $nb@aRy o knate

b 20 f
S R R O P B
aﬁE"N QAiiEbProfRAcHdnives (é%tthjllwﬁtcﬁt c(Beh(yarhed with sat.

stired dﬂCEDZ Théldrgamixiayer was dileddVighb gl ﬁitm@in&&mmeaudted in vacuo.
W@ﬁ@%mmtpaﬁﬁé@?% fBaratie prganigiRiwas dried (MgSO4),

filtered and concentrated in vacuo. The residue 25 was purified by

préjsitaliyena Vs vl iddiB). =y R 2606y . awd- BBV ff 20.33 min. (diast.1)

666 2/808 ZnanaliktRb GadRica 21.60 min. (diast.1) Rt =21.99 min.
(diast.2) (method 1) Diast. ratio: 4:1 WO 2006/117370
PERAEPIBD6/061976 - 38 Example 7

Example &

N-[3-Bromo-5-{3-cvano-2-methvl-5-ox0-7-propyl-1.4.5.6.7_8-hexahvdro-quinclin-4-
vD-2-(3-methoxv-benzvioxvi-phenvil-2 -methoxv-acetamide

A mixture of the compound described in example 3 (100 mg), methoxy-acetyl chloride
(24.3 mg) and N N-diisopropylethylamine (162 pl) in dichloromethane (5 ml} was
stirred for 17 h. The mixture was diluted with dichioromethane and washed with sat.
ag. NaHCO;. The organic layer was dried (MgS0Oy), filtered and concentrated in vacuo.
The residue was purified by preparative HPLC (Method B}.

Yield: 37 mg. MS-ESL: [M+H]" = 608.2/610.2; anal. HPLC: R, = 19.99 min. (diast.]}
Re = 20.44 min. (diast.Z) (method 1}

Diast. ratio; 5:1

Exampile ¢

Furan-2-carboxvlic  acid [3-bromo-5-(3-cvano-2-methvi-5-oxo-7-propvl-1.4.5.6.7.8-

hexahvdro-guinolin-4-y1i-2-{3-methoxv-benzvioxv)-phenvl]-amide

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



[3-Bromo-5-(3-cyan-2-methyl-5-oxo-7-propyl-1,4.5,6.7,8-hexahydro-quinoli
n-4-vl)- 2-(3-metho 'x1 benzyloxy) phenyll-carbamic acid methyl ester s A

ftpe compound described in example 3 (100 mg), methyl
chidrSformate (17 I) and N,N-diisopropylethylamine (162 1) I

ixture o
W 20(516/ 1737 PC&E 2006/061976
nary

16

dichloromethane (5 ml) was stirred foB%7-h. The mixture was diluted with
dichloromethane and washed with sat, aq. NaHCO3. The organic layer
WH5S HricthéMaR@4), kiterdtuand withcdifiatadristivaeuand Thastesi dwithvas. aq.

pwamgm{mgm%ﬁ%(m@% 09, ieled 2L M3akRE in vacuo.
[I\Q;gH(J' = 594.2/5 6.&' al. HPL%‘,: RIEEE . mlré%(;last.l) Rt =20.73

iR (oA R B T B 915
Ny?;%i@rgmgs-é@scmn-ﬁvmgqh%ﬁés@@géﬂﬁ?%m ’iﬁ»@’twftlg%(%hvﬂiﬁfq&qast.l)
nglin-4: yi)-2:(3 -benzyloxy)phenyll-2-methoxv-acetamide

m%?turﬂe1 ‘Z the bg%gggﬁ%%%géﬁged in example 3 (100 mg),

neihoasacetyl chloride (24.3 mg) and N,N-diisopropylethylamine (162

41) in dichloromethane (5 ml) was 20 stirred for 17 h. The mixture was

diluted with dichloromethane and washed with sat. aq. NaHCO3. The

o] %rﬁg lg}ﬁ%r was dried (MgSO4), filtered and concentrated in vacuo. The
residue was purified by preparative IIPLC (Method B). Yield: 37 mg.
MS{E-Hedivb:B-f 3=chBflo 2 6ibet R -dhat o HPbio iRt £41060D 81k afeliast. BuiRd i -4-
2014 iR SRSk B DRt B sk Taligr ol fxample 9
Furan-2-carboxylic acid [3-bromo-5-(3-cyan-2-methyl-5-oxo-7
propyl-1,4,5,6,7,8-

hexahydro-qu'noIin-4-y1);§é§3-met‘hoxv,-benzyloxy)- henol}-amide 30 A
TR B! SO S RSP CRaRTBIBPIN 100 il gl g anesulfons!
cheldrdde( 28 hrapdamditing-ditsopropyliethgtamithags G2l iwas stirred for 17 b
dichiorarmeihans dhukl) wials stneehfasiiite 2006/ddhéd ABith sat. ag. NaHCO;. The

15 gi%]%% c%g)oeql Qadas d'(ﬁsl%lsg‘)z !tfﬁﬁgewgﬁtﬁ] @o%@ﬁt&@&qg W, Thei residue was

20

25

3

omethane and washed with sat. aq. NaHCOS3. The organic layer

C
wESHISEPYVFEB%) Vfiltbrety S Sheentrated in vacuo. The residue was
Ppurified by prepacative HRLG (MeHoshB) 2. anal. HPLC: R, = 18.24 min. {method

1)

Diast. ratic: 6:1

Example 11

2-Methoxv-benzoic  acid  2-bromo-4-{3-cvano-2-methvi-5-oxo-7-pronyvl-1.4.5.6.7.8-

hexahvdro-guinclin-4-vil-6-nitro-nhenv! ester

{a}). 3-Bromo-4-hydroxy-3-nitro-benzaldehvde

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

Yield: 3.7 g.



Yield: 92 mg. MS-ESI: [M+Hf+ = 630.2/632.2; anal.. HPLC: Rt = 21.27 min.
(diast.1) 5 Rt =21.75 min. (diast.2) (method 1) Diast. ratio: 5:1 Example
0
Wh}fgﬁfé%g)%{b%-(s-cyan0-2-methyl-5-oxo-7-propyl-1,4,5,6,7.§ "é’%ﬁ"“&’“%
uinolin-4 io vI)-2-(3-methoxy-benzvloxéﬂwenyll-methanesuIfonamldc A
mixture of the compound described in example 3 (100 mg),
niethaneséertostuaiie (215 anisopyiintivie-pAtdihpl dichiorbmetlvane (£6.7.8-

i wesisilieer dohd. 1. Barddag smixture was diluted with dichloromethane
and washed with sat. ag. NaHCOS3. The is organic layer was dried

(Mgs@1; fiftéretb aeicantertraipitrinbeaceideiivs (Bsidud-awsisoputifiadilsy(667
. PrepasalveibiyiedMetbothB), Mirtde 32.030 oM Bk tHH- 1) was heated 1o
5 gﬂe‘hﬁ%? 2 ﬁn%{@ﬁ%&% ]c%x?cgdﬁg?eéq}?%ggo RISk ARG 8 e d by

amp 11 2-Me enzoic aci

2 BOmR R PRI Ak & f?ﬁ@twﬁs}%&faﬁb&&ﬁ%ﬁ# A8 5 Pg.(vIv) as eluent.
hexahvelosaniRoar: Srwﬁ]ﬂﬂrm@m gster 25 (a).

3-Bromo-4- hydroxy- -nitro-benzaldehvde To a cooled solution of
3 bromo 4-hydroxybenzaldehyde (5 g) in acetic acid (50 ml) was added
The mlxture was IIowedto reach room temperatyre.

gor -propyl-

%36/117370 PC /EP%g%G/OGl

0 (b).
N8 -hydroxy 5 Rittophen D?rrge’%h BISRED 8*}’?/’? T8 gropyh
7 L g-hexah ﬁiﬂzﬂmf@eévea’mémﬂw@nm@rm NN~<inS<>propylefhylm1ne
3{BBoMO-4al Vadnmticbntieazbehddtdetay(da (2)gn dRldminoaiateniriba) 66Y stirred
mg) ang mmelga@m%& with Qe (d-Sadhdnecthanldea WIN@Ster. The

heatedt 5reflu h ?I;ire ixture was concentrated in vacuo. The
? reEHiEWaAS pu 835& c% ftm ratépﬁtyl/glon sfcg%téegn hep?ane/ethyl

aqﬁ?f@?@sid@e ’%Qé]pﬁﬁ‘ﬁ)e&%?lélﬁﬁﬁlategraphy on silicagel in heptane/ethy! acetate 1/0
— 0/1 {v/v) as eluent.

Yield: 90 mg. MS-ESE: [M+H] = 580.2/582.2; anal. HPLC: R, = 24.32 min. {method
2)

20

Example 12

4-[3-Bromo-5-isonropviamino-4- -phenvi]-Z-methvl-5-ox0¢-7-

propyl-1,4.5.6.7.8-hexshydro-guinoline-3-cathonitrile

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

30 eloent.

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

Diast. ratio; 5:1



Yield: 1.8 g. MS-ESI: [M+H]' = 446.2/448.2 (c). 2-Methoxy-benzoic acid
2-bromo-4-(3-cyano-2-methyl-5-0xo-7-prom io

1,4.5, 6 7,8- hexahydro quinolin-4-yl -6-nitro-phenyl ester A mixture of
? (’@ @8 4-hydroxy-5-nitro-phenyl)-2-methyl-5-oxo-7- proﬁ)ﬁT’Em%’%wm
1,4,5,6,7,8-hexahydro-quinoline-3-car@anitrile (200 mg),
NN-diisopropylethylamine (390 I) and 2-methoxy-benzoyl chloride (53 1) in
dichloromethane (4 ml) was stirred for 4 h. The mixture was diluted with
dichloromethane and washed with water. The 15 organic layer was dried
(Ngeoeiy Hiered and concentrated in vacuo. The residue was purified by

s 4 13 Bromo 5- |sopropylam|no 4 (3 methoxy-benzyloxy)-nhenyll-2-methvl-
5-ox0-7- pronyl-1,4,5,6,7,8-hexahydro-guinoline-3-carbonitrile 25 To a
mibetarendfitie cfoimposmpbded cibeibéd axampie!d §1000may) aadticarideid (114
(134 #1) RAnd PeRINBRA2:EHD £ Ghdishircamethans M@ Midltion of 37%

1gthan | W S add cic{ ﬁ\gﬁ]gobgroh%dggebg J #] I of
Yor 1t e mixtur

ﬁﬁanoei A er srf?rrlng WaS
dlﬁhﬂ@*%%@%ﬂmm&%mw%&eﬂ&éﬁﬁﬂu&wm% ek solution

10 C*%Q&%‘éﬁ %9%%@%4 ESI Q%E?P%ﬁﬁg %t%[ﬁdgg?s Qfglé& ﬁ‘&%;sﬁﬁramﬁ

Yield: 94
S %*%ﬁé@?y%%ﬁm T b et L (MafioaRt
i em@ PQTIEPAYPSIORI o1 EIAMAIE 12, 1618 min st

4- 3 th b
y? phen mei%ﬁ%%%&i% ETEE

prg@g{_ 145, ﬁ@_71,8 hexahydro-Quinoline-3-carbonitrile 5 To a mixture of

the compound described in example 3 (100 mg) and acetic acid (114
15

Exampie 14

Propane-1-sulfonic acid [5-(3-cvanc-2-methyl-5-oxo-7-propvi-1.4.5.6.7.8-hexahvdro-
quinolin-4-vl}-3-sthoxv-2 - 3-methoxv-benzvloxvi-phenvii-amide

20 {(a). 3-Ethoxv-4-hvdroxv-5-nitro-benzaldehyde

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

Yield: 5.07 g.
25

(b}, 4-{3-Ethoxv-4-hvdroxy-5-nitro-phenvl}-2-methvi-5-gxo-7-propvi-1.4.5.6.7 .8«
hexahvdro-guinoline-3-carbonitrile

A mixture of 3-ethoxy-4-hydroxy-5-nitro-benzaldehyde (1.5 g), 3-aminocrotonitrile

(584 mg) and 5-propylcyciohexane-1,3-dione (1.09 g) in ethanol (60 mi) was heated at
30 reflux for 17 h. The mixture was concentrated in vacuo. The residue was purified by

chromatography on silicagel in heptane/ethy! acetate 1/0 — 0/1 (v/v) as eluent.



[) in 2 ml of dichloromethane and 2 ml of methanol was added a solution

of 37% formaldehyde in methanol (64 1) and sodium cyanoborohydride

516 ). After stirring for 17h, dichloromethane was removed in vacuo
W@ﬁ 5 |ng solution to was cooled to 0 C, during which g%gﬁng'oﬁ[rqg 7

The solid was collected by filtration, wéshed with cold methanol, and then

purified by preparative HPLC (Method B). Yield: 90 mg. MS-ESI: [M+H] =

5841566 .4, MBah SIAREGTREA 16318 min. (diast.1) Pt=16.71 min.

(diast.2) (method 1) Diast. ratio: 10:1 15 Example 14 Propane-I-sulfonic

aC|d (5 (3 cyano -2- methyl -5-0x0-7- propvl 1.4,5,6.7, 8 hexahydro-

Ty s tinelinedacareoRituile, cotic acid (50 ml) was added

5 n'K'c é}ﬁgr&;le“ nala 'ma. Qéttl'l% .,4Tﬁfﬂ&§y§%% |ONMRS BHRE 2 ropy-
L g s soiduas cgg"neﬁf:fmu by fizefon, eshsa it et an g n
AXBLEPGRY IR YOy B- FH 6 e AN ewmekaipts osemopiaplyibioride (415 mg)
4 &, 6078 @xahydiciaitin atid 6BntarbanitilevA pabtidrésolis h. The organic layer
3@5@ Q@mﬁmgs%emmhm ééé&éﬁ%ﬂ%@&omﬁel%s@éé was
h ?%%xg 8%?3/ lcgéd()h? iggr%ﬂ?cdml (ﬁ'eo’?aigg %aang (6793 %?F'v/v) as

uie WHECoR il'vacto
redlifBié was purified by chromatography on silicagel in heptane/ethyl

}%tqéeeﬂ{g *%Pélﬁé@ﬁ nf;fa “:21220-26(6?.7370 PCT/EP2006/061976

4-13-Ethoxy-4-(3-methoxy-benzyloxy)-5-nitro-phenyll-2-methyl-5-oxo-7-pr
opyl- 1 4,5, 6. 7 8- hexahydro gumo I|ne 3 carbonltrlle 5A mlxture of
VDR EheEh (amgiheronbenmdesohsayizdsraetbhyl-5-oxo-7-propyl-
151 465677%@%%@93@33@@&1@@1911@% (1.5 9), 3 methoxybenzyl
bromide (2.56_ml), potassium hydroxyde (450 mg) and. benZ){Itrleth yl

I
arﬁrﬁSH‘}Hﬂ’? Hi &Igﬁee(tﬁafgyrﬁﬁ—methoxybwyloxy)- ~nitro-phenyil-2-methyl-5-oxo-
7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile and acetic acid (1.3 ml) in

THF (33 ml) was cooled to 0°C. Zinc dust (3.02 g) was added in portions under
vigorous stirring. The mixture was allowed to reach room temperature and stirred for 1

10

20 h. The mixture was then filtered and concentrated in vacuo. The residue was dissolved
in dichloromethane and washed with sat. agq. NaHCQO;. The organic layer was dried
(MgSQy), filtered and concentrated in vacuo.

Yield: 1.1 g. MS-ESL: [M+H]" = 502.3

25 (en Propane-1-sulfonic  acid [5-{3-cvano-2-methyl-5-ox0-7-propyi-1.4.5.6.7.8-

hexahvdro-guinolin-4-v3-3-ethoxv-2-(3-methoxv-benzvioxv)-phenvil-amide

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

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



in 60 ml of dichloromethane and 60 ml of water was stirred for 48 h. The
organic layer was separated, dried (MgSO4), filtered, and concentrated in
vacuo, The residue was io purified by chromatography on silicagel in
Wr?e%’t“é‘ﬁ% égﬂyl acetate 7/3 - 4/6 (v/v) as eluent. Yield: 1.2 gi)l\(/?ggg)g 061061976
[M+H]' = 532.3 (d). 4-13-Amino-5-ethok¥-4-(3-methox ben } loxy~-Dheni
+~] -2-methyl-5-0xo-7-prop t5
1Bibs6réi:Ifexahydro-quinoline-3-carbonitrile A solution of
4-[3-ethoxy-4-(3-methoxy-benzyloxy)-5-nitro-phenyl]-2-methyl-5-oxo-
7-propyl-1,4,5,6,7,8-hexahydro-quinolin-3-carbonitrile and acetic acid (1.3
w@g’&ng&l%@:& ml) was cooled to OC. Zinc dust (3.02 g) was added in
portions under vigorous stirring. The mixture was allowed to reach room
tera e Fatutie- A d-stined farelh YD Shexn - rnistyire iva s thevmdiltdnelloamenolin-4 -
s Coneenyaien R vecUeIhedesideNasKissalyedimdichloromethane
and washed with sat. ag. NallCO3. The organic layer was dried (MgSO4),
filtered and concentrated in vacuo. Yield: 1.1 g. MS-ESI: [M+H]+ = 502.3

25 (e). Propane-1-sulfonic_aci
1%&3-%53;%%{%‘#@@%&%%pyl-1,4,5,6,7,8-
gmiﬁaiy&s&%e@ﬂzﬂaém@@O@Vw%i%imﬁghgasaremezsd%y)ﬁ%@ﬁe{llaan}@mfa..
solution o . . . . .
4§%fm%%ﬂgfg%eﬁ%x§-&(§%ef%ﬁ%fxuyf?bé”ﬁ%y ISR PTy xes i
10 oxtehippeRhang 5k oMk ARYRITBRUTEANLBlESthonttirctont mgyesngated o
pyrdige TiO6didvdiehtommétdabe Gumbavasaatidecshpsipape- inshdfomgd/ethyl

chiquigle {34 mgk doviiiesistifing for 17 h, the mixture was diluted with
dichloromethane and extracted with water and sat. agq. NaHCQO3. The

orgaidc Tayer MBS gHEN (Mg SOU T Altered and concentrated in vacuo. The
residue was purified by preparative HPLC (Method B). Yield: 41 mg.

MS-ESI: [M+H]' = 608.4; anal. HPLC: 1Z, = 20.50 min. (method 1) WO

15 2Q00/A 3140 P HER 200606d34Biendtd Diast. ratio: 5:1 Example 15 N-[
3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-propyl-1,4,5,6.7,8-hexahydro-quino

lir4ABipd-2 i erietraigehiedez yPamisioyashéisgiilvetimAssuforfadivitotenethane.
4-Beviiged NP danzatiehyd e 4t vane-aidékdobe nraldBhyder givedSor 2 h at

sloydy, QQQ{;QJ{&QO TRLALEANG as MiatdORim ethyl acetate and washed with aq.

NaHSOs. The organic layer was dried (MgS0Oy), filtered and concentrated in vacuo.

26 The residue was purified by chromatography on silicagel in heptane/ethyl acetate 1/0
— O/1 (v/v) as eluent,

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

{c). 4-(4-Amino-3-bromo-5-nitro-phenyl)-2-methyl-5-oxo-7-propyi-1.4.5.6.7.8-
25 hexahvdro-guinoline-3-carbonitrile

A mixture of 4-amino-3-bromo-5-nitro-benzaldehyde (665 mg}, 3-aminocrotonitrile

(223 mg), S-propyleyclohexane-1,3-dione (418 mg) in 50 mi of ethanol was stirred at

80 °C for 4 h, then at room temperature for 16 h. The reaction mixture was

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

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



After stirring for 3 h, the mixture was diluted with water and extracted with
to dichloromethane. The organic layer was dried (MgSO4), filtered and
concentrated in vacuo. The residue was purified by chromatoqr y.on
Wﬁl%’&ﬂéf W heptane/ethyl acetate 1/0 -* 0/1 (v/v) as eluent. ?ig%‘f) A fééoél“m
MS-ESI: [M+ITJ | = 167.2 1s (b).4-Am#bd-3-bromo-5-nitro-benzaldehvde
4-Amino-3-nitro-benzaldehyde (2.1 g) was dissolved in 25 ml of
dichloromethane. Bromine (2 ml) and acetic acid (1 ml) were added and
the mrxture was strrred for 2h at room temperature The mrxture Was
Iamna\irmsﬂrmrbémgi@@ frltered and concentrated in vacuo. 20 The

resrdue was gunfled by chromatq rap a}‘/hon silicagel in he tane/ethyl
al CEPeNAHE SR Rzl NS RO A 8-hexabydro-

5 24151@9&245 Dqehonitrile (600 mg) was dissolved in THF {150 ml) and cooled to 0 °C.
AA4eA BB B Brei) Grbs RIlERR He Iy ed- B@ramitﬁxms@ﬂnpmyt-igb 5%hd Bsulting
2@1@?&%@%@&%:9&&%?'@‘3@ ﬁ?@%'t&ﬁg @x{ﬂ'é&l{g& 4 h af room temp rature. The

4-amio-3-bromo-5-nitro-benzal Ideh hyde (6 3- amlnocrotonlt

(TG WS RS 1 et 88 900 Bl MR o macton
wad b witedl aet@e. Gloozzhnith myut ved Briesh(pisdive fdierd and kencentrated in

10 reagiion MiXttedvasyaopoefitated ichvaabRetdayesiduisiasl puriiestay /cthyl

chramategrapiiy Q@/ﬂ'&%aegt‘?éd{‘ 30 heptane/ethyl acetate 1/0 - 0/1 (v/v) as
eluent. Yield: 680 mg. MS-ESI: [M+M' = 445.2/447.2 WO 2006/117370

PEHIEFREGHE0BIDECL-AM(H) = 415.2/417.2
4-(3,4-Diamino-5-bromo-phenyl)-2-methyl-5-oxo-7-propel-1,4,5.6,7,8-hexa
hydro guinoline-3-carbonitrile

. Q]A”‘r@%%ﬁﬁ%ﬂ@réﬁ%'%ﬁrﬁm)%ﬂ&%@i @;rw APk s 4,56 t?e@atﬂvdm_

dissoved in THE {150
5 v i -adtred-foftowed by
adrdrﬁ qnmtms @%ﬁ%%h%%@%&%ﬁﬁ@ﬁ&%ﬁ%ﬁﬂﬁdﬁ 9 £l Rybiro-
and the groth [ 4 h atx egrﬁg%e[ﬂ}y = % i tur &vs’:\s &rltered and s
diftited Witk sgfura e Na od § ex ract on With 6th CP
acltateronkdargalfit |§9 s arkd (Mg8O%), Mretelition e&%&em&methﬂ
inchiovafonoat? e esidue wWabipuifietidny Chrobhatogadidy dnpsitisagelien stirring
20 heBLane/qtRVleaction mixture was diluted with water and extracted with ethyl acetate.
The organic layer was dried (MgS0,), filtered and concentrated in vacuo. The residue

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

Yield: 381 mg.

(f). I[3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-propvl-1.4.5.6.7.8-hexahvdro-gninolin-4-
vi}-2-{3-methoxv-benzviamino)-phenvli-carbamic acid 95 -fluoren-9-vi methyl ester

To a solution of [2-amino-3-bromo-5-(3-cvano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-
hexahydro-quinolin-4-ylj-phenyil-carbamic acid 9H-fluoren-9-yl methyl ester in
30 methanol (5 ml) was added acetic acid (143 ul) and m-anisaldehyde (304 pl). After
stirring for 2 h, sodium cyanoborohydride (158 mg) was added. The resulting mixture
was stirred for 3 h and then quenched with water, followed by extraction with ethyl
acetate. The organic layer was dried (MgSQ0y), filtered and concentrated in vacuo. The



acetate 3/1 -* 0/1 (v/v) as eluent. Yield: 316 mg. MS-ESI: [IVI H]+ =
415.2/417.2 (e).
g% -bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4 %,g 7.8 he(?%qg,m

Wg qumolln -4-yll) phenvll-carbamic acid 9H fluoren-9-yl me{ﬁPFOO

10

20

25

30

4-(3,4-Diamino-5-bromo-phenyl)-2-me#dyr5-oxo-7-propyl-1,4,5,6,7,
8-hexahydro- quinoline-3-carbonitrile (316 mg) and N,N-dimethylaniline
(X0Edu)wee idissbbyech fomeioptasbyneisiine ¢4 Db} amk oo detoal: C/0A—~ 0/1
s@,w,' gf.@afluorenylmethyl chloroformate (187 mg) in dichloromethane

(3 ml) was added dropwise. After stirring 20 for 2 h, the reaction mixture

w s Ukdmgt A S E: ANt Bl tractEdofifi®.6thyl acetate. The organic layer
was dried (MgS0O4), filtered and concentrated in vacuo. The residue was
purified by chromatography on silicagel in heptane/ethyl acetate 1/0 -> 0/1

() as edusDhnYiRlth BRLNG.(2aéthoxy-benzylamine)-phenyll-2-methyl-5-0x0-7-

[ Bromp:S58 puano; el y0x0s piopy]-1,4.5,6.7 S exahydro-guin
R yl) 2=(3-1etnoXy penzytarmino)-pren Eedrbamic acid

9@&1@@@@%}@-@&% Emﬁosmlyf@suot 4,5,6,7,8-hexahydro-quinolin-4-yi)-

[22 gﬂ%%?g}%ﬁéﬂ% Jlr?lcoégxc? 31%1’149 ?r%e%ﬁ 1 ester {145

héx ﬁy ro-g mlc acid 9H- uoren

T8 |W%50dr\ﬁ%ﬂ¥§ﬁo‘ﬂ %@‘Qﬂﬁeﬁlﬁ%{{’fﬂ Stigb1L A% latﬁé for 1 h‘“’f The

mecagiRldelyere deil)teﬁiﬁ@ﬁhsﬂamgmdremw@b rmﬁa @Mcﬂ@@%ﬁy@h@i erganic

(hé&m&sm&gtﬁgsww Eikeaidting Bobdbeawasnsticed. foksrbsiing Meburified
'%&EC&?P%WQ% } \vegh by extraction with ethyl acetate, The

orga ried (M

ayer was gS 4), filtered and concentrated in vacuo. The

W20 06 Ind MROFRE THERPVSGIB6L0RG 4 45 residue was purified by
chromatography on silicagel in heptane/ethyl acetate 1/0 -* 0/1 (v/v) as
eluent. Yleld 145 mg. MS-ESL: [M+H]- = 757 6/759.6 5 ().

' Norees = R exahydro-quinoli
n*ﬁoyé)s&ué%mth%mﬁ{wlgmm&mh%m %@fﬁﬁiﬁiﬁ gqeﬁtl%eyﬁyl -
eI SsiSt (140 mokuas A0SR AT BIRSIEINE L ST S THAEL o
ul) in 1 ml of dichloromethane was added methanesulfony! chioride (50 ul) in portions
until complete conversion was observed as judged by TLC (eluent: heptane/ethyl
acetate 1/1, v/v). The reaction mixture was diluted with water and extracted with ethyi
acetate. The organic layer was dried (Mg&0,), filtered and concentrated in vacuc. The
residue was purified by preparative HPLC (Method A).

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

Exampie 16

3-Bromo-5-{Z-cvano-2-methvl-5-axo-7-propvi-1.4.5 6.7 8-hexahvdro-guinolin-4-vyi)-2-
(3-nitro-benzvioxvi-benzoic acid methvl ester

{a}). 5-Formyl-2-hvdroxy-benzoic acid methy! ester




1o reaction mixture was diluted with water and extracted with ethyl
acetate. The organic layer was dried (MgSO4), filtered and concentrated
W|n yac 073'%1e residue was purified by preparative HPLC (Mfét}/OEdP zEﬁ /061976
Vidld* 76y, MS-ESI: [M+H]- = 535.4/537.4 15 ().
N-[3- Bromo 5-(3-cvano-2-methyl-5-oxé£/-propel-1,4,5,6,7,8-hexahydro-qu
inolin- 4-vi)-2-(3-methoxy-benzylamin)-phenyll-methanesulfonamide To a
SsEHtbemyf2-hydroxy-benzoic acid (11.3 g) was dissolved in methanol (35 ml) and

4&&@@@%9&9{@9 rﬂrﬂ?)m@sﬂ%&@%ﬂmw ﬁﬁwﬂr%w%éﬂ?yl ether was
0xQ 7 pr 45,6 7 8- hexahé/{gro quino |ru[=‘h3 carbonlltrlle r%t%%) S
pyn e 3&%0&"?) R RO O NEITATE WA SIRRLIF RXHR AV @ﬁg Od),
chibeige 280 Www@%nz@mn%ﬁssé%@cwmé@@}mag dIHFEEOAglioxane

5 judgedlpwil Cafel (SO tmheptdnsistdyvalcalstayiibolv)icThaireénstial). After 15
%red%@ﬁﬁlglwaggéﬂmy&aﬁ@ RN eﬁ{@%?gt&’ét%héﬁu%g@(%tﬂ_ I@ﬁzy_}_ acetate
organic layer was dr conce in vacuo. The
re[g?guegﬁgs pﬁ?ﬁ.‘é%@%%grﬂé% At @\)é ff’é ?W?e%ﬂ f%i HER mg (as
TRARAE) MS ESE VW HAlrs '61381/615.4; anal. HPLC Rt =21.27 25 min.
(method 2) Example 16

3-Bromo-5- (3 cvano- -2- methyl -5-0x0- 7 propyl -1,4,5,6,7,8-hexahydro-ouino
10 '3',‘31\5 h I ester 30 (a).
T H6S6b6/117370
P@J @Eﬁﬁﬁaﬁl% 139%611134-@-5}@&5%&6 reoed-RRAZDISaeI (34 B Gl Wasic acid

W U 1 tegﬂ ﬁg BldeRrlb lt@ﬂﬂﬂ"%?if‘{'cﬁ%'G@‘g%ﬁg%%dtﬁ&%%ﬂir% ml),

xfor 40 h. Diethyl ether was ad e mixtu

w %foﬁﬁ"é“é“ﬁm 8&&& e PETRER W RIOTEE HERRIDE® AT RREEEE afer
canertrrdtéd &) vasaddermdctiving was distiolesdion himbhemisfugioxandiluted
15 5 (Bth miendngaier{SeaniiandiyeatethwitreNorysnochlesi cragidiad MRS o),

Afﬁﬁrﬁ]e% Mr&mgé AR C%r(poved in vacuo. The mixture was extracted
with ethyl acetate. The organic layer was dried (MgS0O4), filtered and

cofneRhtiatesl gnNMECERL: Wel]8:2359. B 1ESI1: [M+H]+ = 181.2 to (b).
3-Bromo-5-fbrm ydroxy-benzoic acid methyl ester To a solution of
5-formyl-2-hydroxy-benzoic acid methyl ester (7.93 g) in acetic acid

(c}. 3-Bromo-3-formyl-2-{3-nitro-benzyloxvi-benzoic acid methvl ester

20 A mixiure of 3-bromo-5-formyl-2-hydroxy-benzoic acid methyl ester (518 mg),
potassium carbonate (613 mg), tetrabutylammonium iodide (68 mg) and 3-nitrobenzyl
bromide (525 mg) in DMF (10 mi) was heated at 60 °C for 5 h. The mixture was
diluted with water and extracted with ethyl acetate. The organic layer was dried
(MgSO0,), filtered and concentrated in vacuo.

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

(d). 3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-propyl-1,4.5.6.7.8-hexahvdro-guinolin-4-
yh-2-(3-nitro-benzvioxvi-benzoic acid methyi ester

A mixture of 3-bromo-5-formyl-2-(3-nitro-benzyloxy)-benzoic acid methy] ester (788

30 mg), 3-aminocrotonitrile {165 mg) and 5-propyleyciohexane-1,3-dione (308 mg) in
ethano! {5 ml} was heated at 80 °C for 17 h. The mixture was concentrated in vacuo.
The residue was purified by preparative HPLC (Method B).
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(50 ml) and dichloromethane (40 ml), cooled to 0 C, was added bromine
(2.49 ml). After stirring for 17 h, the mixture was allowed to reach room
temperature. Sodium acetate (3.61 g) was added and stirri S
ontided for 1 h. The mixture was diluted 15 with water anggex ra:"cot(}eé'r 61976

with ethyl acetate. The organic layer-wbs dried (MgSO4), filtered and
concentrated in vacuo. Yield: 11.88 g. MS-ESI: [M+H]l = 259.0/261.0 (c).
3Beamd-BHorvg-RS(3{MirBEpen 29lbsifpbdn anic. SERL athyl BERSr DthA(diast.1)
mixtusg 96 3 Qs QMg hydroxy-benzoic acid methyl ester (518
mg), potassium carbonate (613 mg), tetrabutylammonium iodide (68 mg)
and 3-nitrobenzyl bromide (525 mg) in DMF (10 ml) was heated at 60 C
far 5 h. The mixture was diluted with water and extracted with ethyl
aESpPieRL organic layer was dried (MgSO4), filtered and concentrated
InpySehR. 2eufigid: 823amys Maskeod. (Ml =39 R0 0c(lpropyl-1.4.5.6.7.8-
3 Q-5-(3:cvang-2- I I-1,4,5,6.7.8-hexahydro-quin

2 Qa0 ; LYY p=aIm e -phenyi ] re of

CaLe M rageitkinacoumdignresitythwmal pivified by preparative HPLC

(Method B). WO 2006/117370 PCT/EP2006/061976 - 47 Yield: _1.37(%.
MEEsPpaLg desorbarsde AxamaieHPCC (R JpsodRtaleialt 13°Rkeme! of
24i88larimettiast. Zy(itieth Od2rbxanspidded 5 iPllopad & siitfpwiscagidition of a
138500 7- Repuanits e ttybagRxor 6PraPekl 465181 18-dichioromethane. The

e DAY & LRy AR R R AR R ST A S e
Propané-|-suffonic aci

[2€ I3 HieRdoad eRsraated MeYASHS - oxo-7-propyl- 1,4,5,6.7,
SQQ&W%O'QMﬁfﬁEE%MQ}ﬂh%]I%%%lO The compound described in

example 15d (4 g) was dissolved in 250 ml of dichloromethane. Pyridine
(1.5 ml) was added, followed by dropwise addition of a solution of

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

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

Example 18

3-Bromo-5-{3-cvano-2-imethvl-5-0xo-7-pronvi-1.4.5.6.7. 8 -hexabvdro-guinolin-4-v)-2 -

(3-methoxv-benzvloxy)-N-propvi-benzamide




(MgSO04), filtered and concentrated in vacuo. 15 Yield: 5.44 g. MS-ES1:
[M+H]+ = 521.4/523.4 (b). Propane-I-sulfonic acid
3-bromo-5-(3-cvano-2-methyl-5-oxo-7-propyl- ,
,ﬁ?g%;%g-ohexahydro-quinoIin-4-y|)-2-((pvridin-3-y|methyl)-g?n%%}m%/%1976
phenyl}-amide Propane- 1 -sulfonic aéi§ -
[2-amino-3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl 20
1,4,5,6,7,8-hexahydro-quinolin-4-yl)-phenyl]-amide (842 mg) and acetic
acid (950 p1) were dissolved in methanol (25 nélé) _
3P PHEIE-CAMHE CoRIBRYHE BB PRI R ER e L AP thB s SURTREYR{DF 145
wiB, StREd (oF &g ferEddiNmiisypmeopetbiipdride (31.02)g) diakloaoidetiiawed 10 ml)
SHrENgiwas 180 BENLGUIQhkiR- TRRHTHIEY wiwaﬁ&wwm@mweﬁaﬁ@é& with
an S _Citric aci : I erwas., ..
Ry R e S T
pUPHE 'Bgﬁﬁ?é‘&&f’a‘ﬁ%l)‘ilﬂﬁﬁ@:b@%?ﬁ%@%‘ﬁ? Higkd: 249906 Bis TFA salt).

W

g"ﬁéﬁxﬁ H'}%*%'Sidis?@? (B34 8k BRLC Rh=er 8. RIL 49408 Daiast. 1)
3-$Br=o 025 T3 VAT-3) 9L doxo-7-propvi-1.4,5,6.7,8-hexah}

dro-quinolin-4-yl)-2- (3-methoxy-benzyloxy propyl-benzamide WO
2006/117370 PCTIEP2006/061976 - 48 A mixture of the compound

HUY S et y :-’_gn-aﬂ e i it 0 VA e ALYV o & e ok
filtel concentrated in vacuo. The residue was purified by
preparative HPLC (Method B). Yield: 41 mg. MS-ESI: [M+H]+ =
605.4/607.4; anal. HPLC: Rt = 26.72 min. (diast. I) Rt =27.01 min.
15 (digst.2) (metm%géfgrﬁxg-@@a%g-}me&VI-«S-oon»propyl«iA,Sﬁ,?,&hexahvdro-
4- ‘-Blr_o-14-dc methyl-5-0X0- 7-propyl-1.4.5.6,7.8-hexanydro-qui

; -shenviamnsrmet NZOIC ac
n b lJ CIIyIGIIIIIIUI TTICT

(Camgiboxy-sthidd- bsrzamidaclod@l in example 172 (600 mﬁ), benzoic acid-4-
4-&%5& -4- % ano-2-meth¥.|-5-0é =Z=propyl-1,4.5,6 7?- xahV(%ro-
xgge?r 8 mﬁ%alnd aetic ac (riﬁ 7 %p me ’H‘ Fllﬁ ag stirted for 1
euinolin- -y?ﬁ -(proparie-I-sulfonylamino piﬁ nylaminol-metnylf}-bénzoic
adigur. Sodium cyanoborohydride (361 mg) was added and the mixture was stirred for
26 17 h. The reaction mixture was diluted with ethy! acetate and washed with water. The
organic layer was dried (MgSQOy), filtered and concentrated in vacuo.

AN EUE T

e e tEEORA

ALY A

Yield: 605 mg. MS-ESE: [M+H]" = 655.4/657 4

(b). 4-{[2-Bromo-4-(3-cvano-2-methvi-5-oxo-7-nropyl-1.4,5.6,7.8-hexahydro-
25  guinolin-4-vhi-6-{propanc-1 -sulfonviamino)-phenviaming-methyi} -N-{ 2-methoxv-
ethvD-benzamide

A mixture of 4-{]2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyi-1,4,5,6,7,8-hexahydro-
quinolin-4-yh)-6-(propane-1-sulfonylamino}-phenylamino}-methyl} -benzoic acid (200
mg), TBTU (300 mg), N, N-diisopropylethylamine (536 pl) and 2-methoxyethylamine

30 {134 ul) in DMF (2 ml) was stirred for 2 h at room temperature. The mixture was
diluted with ethyl acetate and washed with ag. NaHCO,.

The organic layer was dried (MgSQ,), filtered and concentrated in vacuo.

The residue was purified by preparative HPLC (Method B).



A mixture of the compound described in example 17a (600 mg), benzoic
acid-4- carboxaldehyde (863 mg) and acetic acid (657 I) in methanol (5
mI Was%t,;ll{}red for 1 hour. Sodium cyanoborohydride (361 ﬁ %ﬂﬁ 9%
WEdHHE Hikture was stirred for 20 17 h. The reaction mlxture was dilited
with ethyl acetate and washed with wd#r: The organic layer was dried
(MgSO04), filtered and concentrated in vacua. Yield: 605 mg. MS-ESI:
[M4eldt + 1650}/ BEZEB{b)VA-HI[2 BToMm7443;-avan BP0k y-57.99 min. (method
o-7-propyl-1.4, 5.6, 7.8-hexahydro- 25
guinolin-4-yl)-6-(propane-I-sulfonylamino)-phenylamini-methyl}-N-(2-meth
oxy ethvl)-benzamide A mixture of
bromo 4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
E ﬁ )-6-(propane-I-sulfonylamino)-phenylaminol-methyl}-benzoic

5 a@ld;(?@%lﬂaga (ERTIAL300.8). NehbsHisaptony e thylaming 45364 ansbiin4-

2 rp%t e etrylam ; 312“(113 %IIULE&ZVVI ?1 b‘[l Iif%geﬁgilgré%'zuoﬁk Vl)

f-—- R rbeumpmide NaHC03 The organic layer was dried (MgSO4), filtered
and concentrated in vacuo. The residue was purified by preparative
HPLC (Method B). WO 2006/117370 PCTIEP2006/061976 - 49 Yield:

1 Coit¢hsMB S hilidrtid (282 kgl /Al enabddit Ges&ized ToO%amiple 192 (200
1o (TR Qxdth%) ISFZ% U 300 mg} and N, N—dnso ropylethviamine (536 ul) was
E} Bromo 4 7,8-hexahydro-qui

n

Ff M%aﬁ% 01 Jﬁ‘S ] ﬁ% ed 1n0ép19/ample ?9
-hpgnylamingl-methyl- Nad - (Ud-imidagolefrvD-atyisbenzamids c: R, = 10.38
Cond E’%&éf histamine (283 mg) and the compound described in
exam 00 io mg) in the presence of TBTU (300 mg) and
N,N-diisopropylethylamine (536 I) was performed according to the
method described in example 19b. Yield: 123 mg (as TFA salt). MS-ESI:

15 [NEsampie 248.4/750.4; anal. HPLC: Rt = 10.38 min. (method 2) is

%énzvk%%@%y(r?&%%%é’)a, céfrﬁ&%?ﬂo' AT ARG 5-

A mixture of the compound described in example 22¢ (100 mg), morpholine (50 ul},

20 HATU (100 mg) and N,N-diisopropylethylamine (82 pi) in dichloromethane (5 mi)
was stirred for 17 h. The mixture was diluted with dichloromethane and extracted with
sat. ag. NaHCQ3. The organic layer was dried {MgSQy), filtered and concentrated in
vacuo. The residue was purified by preparative HPLC (Method B).

Yield: 54 mg. MS-ESL [M+H] = 634.4/636.4; anal. HPLC: Ry = 21.32 min. (method
25 2)

Example 22

3-Bromo-5-(3-cvano-2-methvl-5-oxo-7-propvi-1.4.5.6.7.8-hexahvdro-guinolin-4-v1}-2-
(3-methoxy-benzvioxy)-benzamide

30

(&). 3-Bromo-3-formyi-2-(3-methoxv-benzyloxy)-benzoic acid methyl ester




A mixture of the compound described in example 22c¢ (100 mg),
morpholine (50 1), 20 HATU (100 mg) and ArN-diisopropylethylamine (92

in dlchloromethane (5 ml) was stirred for 17 h. The mixtyr S
Wil e es kg,

20
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A8ithidfomethane and extracted with sat. ag. NaHCO3. The org
layer was dried (MgS04), filtered and gbncentrated in vacuo. The re3|due
was purified by preparative HPLC (Method B). Yield: 54 mg. MS-BSI:
[MHH]xtar6 34.4ke3codipanall B cEhddt m 2% R20hain SimEtid 23 2ethoxybenzyl

?&Bﬁmﬁé %Eg ml), potassmm ca;rbonate 547 g) and tetrabutylammonium iodide {606
rom

4.5,6,7.8-h hyd
TN ‘fﬁlé)xyaﬁennz’éd 'Iv‘l%é enz%rr?lg % 15 (%’mum was poured B Rater
saséoqﬁﬁa%rm%mirﬁﬁﬁ&y MRS ish 65 EREnMESP o'stBlteapd and

2086HrARACH CIiP 208 GEGAR 1Gas b rsuaiikted efafthetleowipodndicthylether
d@gﬁ;np,gg in example 16b (4.62 g), 3-methoxybenzyl bromide (3.03 ml),
potassium carbonate (5.47 g) and tetrabutylammonium iodide (606 mg) in
D¥Aelq9bahB. was stirred at 60 C for 5 h. The mixture was poured into
water and extracted with ethyl acetate. The organic layer was dried
(MgSO04), filtered and 5 concentrated in vacuo. The residue was
f%ﬁyStﬁlﬁ%&%@f@ @&B@@%@@Lﬂt@tby&ﬁh&bﬁ%ﬂi gvlg/%?/ el 088 Bloiin-4-
hly L Zvloxy)-benzoic acid
mtﬂkﬁﬁéeéﬁSMtﬂ@fﬂfomyi 2- (3-methoxy—benzyioxy)-benzozc acid methyl ester

r | e
AT %g?é?%%%%o%n.tr%:g%%?%??@ bl 5%5 Pl P me
(1%% ireMAng s stirr 81” at 88" rT*f‘H’r@rﬁéa%‘f?ﬂfr%m"e
wegggoncentrated in vacuo. 15 Yield: 5.9 g. (c).
@ ?%15 -(3-cvano-2-methyl-5-oxo-7-propyl-1,4.5.6,7,8-hexahydro-guino
> lin- - methoxy benzyloxy)-benzoic acid A solution of
3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro- 20
quinolin-4-yl)-2-(3-methoxy-benzyloxy)-benzoic acid methyl ester (5.7 g) in
diexané-Bromo-5-(3-cvano-2-methyl-5-oxo-7-propvi-1.4.5.6.7. 8-hexahvdro-gumolin-4-
v}-2-(3-methoxy-benzvioxy)-benzoic acid

A solution of 3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7 8-hexahydro-
quinolin-4-y1}-2-(3-methoxy-benzyloxy)-benzoic acid methyl ester (5.7 g) in dioxane
{135 ml) and IN NaOH (15 ml) was stirred for 17 h. The mixture was acidified with
conc. acetic acid and extracted with ethyl acetate. The organic laver was dried
(Mg80Qy), filtered and concentrated in vacuo. The residue was dissolved in ethanol and
then concentrated until a solid precipitated. The solid was collecied by filiration and
washed with petroleum ether.

Yield: 4.2 g. MS-EST: [M+H]" = 563.6/565.2

(d). 3-Bromo-3-(3-cyano-2-methvi-5-ox0-7-propvi-1.4.3.6.7.8-hexahvdro-guinolin-4-
y1)-2-(3-methoxv-benzvioxy)-benzamide

A mixtare of 3-brome-5-(3-cyano-2-methyl-5-oxo0-7-propyl-1,4.5,6,7,8-hexahydro-
guinolin-4-y1)-2-(3-methoxy-benzyloxy)-benzoic acid {57 mg), ammonium chloride
(18 mg), HATU (57 mg) and N,N-diisopropylethylamine (34 ul) in DMF (0.8 ml) was
stirred for 17 h, The mixture was diluted with water and extracted with ethy! acetate.



(235 ml) and IN NaOH (15 ml) was stirred for 17 h. The mixture was
acidified with conc. acetic acid and extracted with ethyl acetate. The
anic Ia3¥gzr was dried (MgS04), filtered and concentrated in vacuo. The

or |
WRAYHANTAS dissolved in ethanol and then concentrated unfit-d b/ 61976
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precipitated. The solid was collected-b¥yifikration and 25 washed with
petroleum ether. Yield: 4.2 g. MS-ESI: [M+H]' = 563.6/565.2 (d).

3TBrosngrind Brgytanas e il S ofifrsred i dledsiodnira d @xalyay oThdifRidue
li-4- v):2- W ide 30 A mixture of
3%%)%{41%1%?%@%o-2-&%%%@%$$$ﬁbyl-l,4,5,6,7,8-hexahydro-

q ieddir2% syb)- M GBHBE thdxi DenHodifphénanit EHUTSRmYY,@mrimofinethod 2)
chloride (18 mg), HATU (57 mg) and NN-diisopropylethylamine (34 Id) in
DMF (0.8 ml) was stirred for 17 It. The mixture was diluted with water and
emggg\ﬁth ethyl acetate. WO 2006/117370 PCT/EP2006/061976 -51

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

Example 23
N-[2-Bromo-4-(3-cvano-2-methyl-5-oxo-7-propyl-1,4,5.6.7,8-hexah
drp-quinglin-4-.vl)-6-(propane: | zsulfonylamino)-phenyll -3

A LR e s I A
1 FebuindipacetR mekis dibteddyTahinke st nitnFHik ¢4 Hiyeiagybenzoy!l
treblmdtiwvith 75 gl of 3-methoxybenzoyl chloride. After stirring for 17 h, the
mixture was diluted with ethyl acetate and washed with water. The

orgHricHRR s drid PRI FEEHF frRsretnt WBhhiAetials vadugesprd with
rewidere Thastzanfiddviey wae geirdtiPgiRLIC f{vtett sd Bonsevisdtbd 6 Vavup.

S I, S SRRAS ik HRLC 32 min (method 2
N’a@i@i@%%%(&QV@QQ'[%nmﬁﬁh)él'ésg’.&%??ﬁf,%ﬁé!t%é{ﬁ,ﬁ&%mptﬂiéthod
ingjin-4-
yl)-2-(3-methanesulfonylamino-benzvlox)-phenyll-methanesulfonamide

Example 24

N-T3-Bromo-5-{3-cvano-2-methyl-5-oxo-7-nronvi-1.4.5.6.7 8-hexahvdro-guing lin-4-
vh-2-{3-methanssulfonviamino-benzvioxv)-phenvll-methanesulfonamide

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

To a solution of 3-bromo-4-hydroxy-benzaldehyde (20 g} in acetic acid (200 mi) was
added fuming nitric acid (4.18 ml). The resulting suspension was stirred for 3 h. The
solid was collected by filtration. Another 420 pl of fiuning nitric acid was added 1o the
filtrate. After 45 min., water was added and the resulting precipitate was collected by
filtration. The combined solids were washed with water and dried in vacuo.

Yield: 18.26 g. MS-ESI: [M+H]" = 245.8/247.8

{(b). 4-(3-Bromo-4-hydroxy-5S-pitro-phenvl)-2-methvl-5-oxo-7-propyi-1.4.5.6,.7.8-
hexahvdro-guinoline-3-carbonitrile




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

3-bromo-4-hydroxy-benzaldehyde (20 g) in acetic acid (200 ml) was

added fuming nitric acid (4.18 ml). The resulting suspensionPW$%§£55Q§%197(
WRAPHIMAE 25 solid was collected by filtration. Another 420 | of fuming ’
nitric acid was added to the filtrate. Aff€r 45 min., water was added and
the resulting precipitate was collected by filtration. The combined solids

wersnwashed Withnatbhadddripdinvbermaldelde 1826 g) MSambicrotonitrile

awggﬁﬂﬁ):agé }.,% ﬁc%%gh%nt e-ﬁ ,3~d|ione (1 1&;3,5' in efhanol (2?01121)5%a% stirred
-(3;Bramo-4- oxy-5-nitro-phenv|)-2- -5-ox0:7-propyl-1,4,5, -
BT TN ST VRS SO 1350 he P e ptfcd by
PEYERRETEIDBIDYBcassbindisiigtrmehane as eluent.
3:bromo-4:hyd =2:Njirp-henz 18.26 g), 3-aminocrotonitrile
i (é% dg?%%&? é%%}% é&/@l@ﬁ%iane-ﬁ?é(%%ée (11.45 g) in ethanol (250 ml)
was stirred at 80 C for 17 h. The mixture was concentrated in vacuo. The
residue was purified by chromatography on silicagel in dichloromethane
aSeluent-63VigNnoy i rgwo - dydroxyiphenyi)-2-me gl AgKo-{epropyi-1.4.3.0.7.8-
AN Sedvine dbotimeidearpdraxilenhenyl)-2-methyl-5-oxo-7-propyl-1,4,5,6"7.
8- hexahydro-quinoline-3-carbonitrile To a solution of
48-h oIy RoxS-6- R B e ey R L 45 FapPiE i 0%~ 7-propyl-
10 1 4%6587 8-hesajdropguidolre@:bariioiit(ilé. 818, 1) amaticorsadi€Ecidl (30 THF
M0 HHE630RM6ZiNG Sstd4b 8 puasaddaden DRHIQR SIS A fier 2 b, the
Vigor, rri ixture. ilter Atr '
RN T %%%%@%%%ﬁ%ﬁﬁ%ﬂ%&%ﬁ%ﬁ% g M ves

a {
wERRSEG Ry, LiFRHR5 2 Stas RS Y (8295 . [M+H]+ =416.2/418.2 15 (d).
4-@:%1&.@E@Q%M%QW%QHQPQQM@@)-phenyl)-2-methyl-5-oxo-7-prop
yl- 1,4,5,6.7.8-hexahydro-guinoline-3-carbonitrile A mixture of

15 4-(3-amino-5-bromo-4-hydroxy-phenyl)-2-methyl-5-oxo-7-propyl-

1.4 dro

6 (. Behenthvdie-citing iifom temperature. The mixture

1 S i e S e SR VS D o
1,4,5,6,7 8-hexahydro-quinoline-3-carbonitriie {5 g}, 3-nitrobenzyl bromide (2.72 gJ,

20 potassium carbonate (3.65 g) and potassium iodide (400 mg) in DMF (100 ml) was
stirred for 65 h at room temperature. The mixture was diluted with ethyl acetate and
washed with water. The organic layer was dried (MgSQOy), filtered and concentrated in
vacuo. The residue was purified by chromatography on silicagel in heptane/ethyl

acetate 1/0 — 0/1 (v/v) as eluent.

Renenb) PRI o - 68 R

25 Yield: 1.45 g MS-ESE [M+HT" = 551.4/553.4

{e}. N-I3-Bromo-5-{3-cvano-2-methyl-5-oxo-7-pronvi-1.4.5.6.7.8-bexshvdro-guinolin-
4-vh-2-{ 3-nitrg-benzvioxvi-phenvil-methanesulfopamide

A solution of 4-[3-amino-5-bromo-4-(3-nitro-benzyloxy)-phenyll-2-methyl-5-oxo-7-
30 propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile (1.15 g} and triethylamine (740
ul} in dichloromethane (20 ml) was treated with methanesulfony! chloride (203 ul).
After stirring for 18 h, the mixture was diluted with ethyl acetate and washed with
water, The organic layer was dried (MgSOy), filtered and concentrated in vacuo. The



vacuo. The residue was purified by chromatography on silicagel in
heptane/ethyl acetate 1/0 -+ 0/1 (v/v) as eluent. 25 Yield: 1.45 g. MS-ESI:

(;51 4/553.4 (€). PCT;‘E}F%O&GIOGI?’JG

i
“J!(l\}/lfgu %6?%0 5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4.5,6.7,8-hexa
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inolin- 4-yl)-2-(3-nitro-benzyloxy)-phen¥B-methanesulfonamide A solution
of 4-[3-amino-5-bromo-4-(3-nitro-benzyloxy)-phenyl]-2-methyl-5-oxo-7 30
poodd- NA/56. h8Haexaiifpend-apilhelideSatarb onitries(dhd ) HF (20 ml) and
trigthlarpine 144R.61) é@ ol Iorﬁteeti@%h@%tﬁmaaag%ﬁammm sat. aq.

Ifon Ic loride (203 I).. Aft stlrrln r18
NI ST SR STo e Sk U SRl o) ST (e i ered
d%%@@@%ﬂ%@%:ﬂ%@%ﬁﬁfﬁt@&%ﬁ%% hranaiesapbie P siagel i

PhepteR2606/06187 6/0--530/¢riyde; ik Misstmethanesulfonyl-aniline
derivative was dissolved in TIIF (20 m E and treated with 2N NaOH (3 ml).

Aﬁéﬁ"%ﬁ %W&%M%ﬂncﬁ%‘ at. ag. NH4C1 and extracted

with ethyl acetate. The organic layer was dried (MgSO4), filtered and
concentrated in vacuo The resrdue was purified by chromatography on

mg4 ¥ @‘f@h@%ﬂd}o »mﬁz%ﬂtﬁlﬁ%l}%]@mfﬂ rnethanesulfonamzde
N-12-(3-Amino-benzyloxy)-3-bromo-5-(3-cyano-2-methyl-5-oxo-7-urouyl-

1 A, b or 8 diga hydeonepdiriotinyahs I-piessit-raathamespiionamidé 8-bexahydro-
Wﬂféﬁﬂtﬂt@ff& -y1)-2-(3-nitro-benzyloxy}-phenyl}-methanesulfonamide (950 mg) and

EI% gwg }‘ L]lé/ét IY oM & (‘z 5 éret% £9reﬂux for
qum 3-nit eny -metha on e (9
s PP G ga a%&rtér v% SHyanic
héaietwas Afd XS Quh. ﬁﬁh@%@@dj?@ﬂ%@*ﬁiﬁﬂ@d%ﬁﬂethyl acetate and

w d.with w % dried (MgS0O4), filtered and
conlgeaqt?g# r?“\%c%%i %f%“éd g\éﬁ S-ESI: [M+14]- = 599.2/601.2
W. N-[3-Bromo-5-(3-cyano-2-methyl-5- oxo -7-=

vl- 1 4, 5 6,7, 8 hexahydro aumolln-
{ 3 e - A

T@&wk{ﬂaﬁ&fanesulfow}ammo benzyloxv) phenvﬂ methanesulfonamtde

2-(3-amino- benz loxy)-3-bromo-5-(3-cyano-2-met él -5-0x0-7 20
propyR1saistien afj, FERATRETALLAN) -BHER-TrétrrseewBrdMldecxe-7-

(@ﬂw@),«aﬁnﬁ {3yiridineh(286-pljriol dichidrpetyiane(@0ent) fnasradide @09 mg)
mathagaa%@mdepb 9r@acﬁl§%ééﬂaﬁeraﬂmgvfarah§éa ARSnANXIIS WaShloride

d”ngéj Vﬁlt t%%%tga%e raI%th\tﬁes miXture was diluted with ethyl acetate and washed
with water. The organic layer was dried (MgSQOy), filtered and concentrated in vacuo.

The residue was purified by preparative HPLC (Method B).

Yield: 172 mg. MS-ESL: [M+H]" = 677.2/679.2; anal. HPLC: R, = 22.37 min. (method
3)

Examplie 25

4-13-Bromo-5-cvano-4-(3-methoxy-benzvicyy)-vhenvll-2-methvi-5-oxo-7-propvi-
1.4.5.6.7.8-bexahvdro-guinoline-3-carboniirile




with water. The organic layer was dried (MgSO4), filtered and

concentrated in vacua. The residue was purified by preparative HPLC

FhMethod B). 25 Yield: 172 mg. MS-ESI: [M+H}+ = 677.2/679}"(23’;_[‘;%3%8'!)'06/0 076
WHRTE B 22.37 min. (method 3) Example 25 20061061376

4-[3-Bromo-5-cyano-4-(3-methox)f-beidzytoxy}-phenvl1-2-methvl-5-oxo-7.

prool- 30 1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile WO 2006/117370

PE TR 2006406 $8rhGouritdcAcsbhid ivnepdrtiyd «coi [ Sl ng Desdikibletonethane (1.2

e oo s dropwis

BSOS TR miehtrd W-Q BT St |SREA o hgeh room
tRIpRAIITR . ARraln TEHIARIAM 6 B581) andd i raseitieERydadéagwere

5 Waldes. dfleditifier &ifrfing for Mixihe mixtareawss exthasteet Witk watestic layer
TheorrRipaxes, wassied MasQdifliesed 206 concealiatedus VREHR by
The residu %Q%j preparative HPLC (Method B). Yield: 26 mg.
I\ﬁgegaéﬁnﬁ\ﬁ = . .2; anal. HPLC: Rt = 24.86 min. (method 2)

18 BRRMPRZAS-ESL [M+H]" = 546.2/548.2; anal. HPLC: R, = 24.86 min. (method
N5, 2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-prorlvl-1,4.5,6,7.8-hexahydro-q
u nolin-4- Kb-64propane-I

10 -sulfonylamino)-phenyll-N-(3-methoxv-benzyl)-acetamide 15 (a).

Propane-|-sulfonic acid 13-bromo-5-(3-cyano-2-methyl-5-oxo-7-propvl- 1,4
5’§xampie 26

cyanoborohydride (317 mg) in methanol (6 ml) was performed as
described in example 20 17b. Yield: 300 mg. MS-ESI: [M+H]-

15 =6d)l..4/648dbth)-1-sulfonic  acid  [3-bromo-5-(3-cyane-2-methyi-5-0x0-7-propvl-
1V 425 Bromad 6368 ard 1 Meiyl->-0XRefnhaNBd A ststhd)-phenyl]-amide
8-hexahydro-quinolin- 4-yl
(propdrrsation|fodviamipepphady lisdctBedetnoexdsepley ) Acdthhidec25with m-
solligidofpeopane-lpsulfenigqacistesence . of acetic acid (570 ul) and sodium

Bé%%%%iéhg?&%@ﬁﬁ’?iﬁ%ﬁﬁ%&h%giEEHH?PWéS performed as described in example

0 17b.

Yield: 300 mg. MS-ESL [M+H] =641.4/643.4

(b). N-[2-Bromo-4-(3-cvano-2-methyl-5-oxo-7-pronyl-1.4.5.6,7.8-hexahvdro-guinclin-
4-v1}-6-{propane- 1 -sulfonviaming)-phenvil-N-{ 3-methoxy-benzyli-acetamide

25 A solution of propane-1-sulfonic acid [3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-
1,4,5,6,7,8-hexahydro-quinclin-4-y1)-2-(3-methoxy-benzylamino)-phenylj-amide (120
mg) in pyridine (3 ml) was treated with acetic anbydride (153 pl). After stirring for 17
h, the mixture was diluted with ethyl acetate and washed with water. The organic layer
was dried (MgSQy), filtered and concentrated in vacuo. The residue was purified by
30 chromatography on silicagel in heptane/ethyl acetate 1/0 — /1 {v/v) as eluent.

Yield: 27 mg. MS-ESL [M+H]™ = 683.2/685.2; anal. HPLC: R, = 21.09 min. (method
2)



1,4,5,6,7,8-hexahydro-quinolin-4-yl)-2-(3-methoxy-benzylamino)-phenyl]-a

mide (120 mg) in pyridine (3 ml) was treated with acetic anhydride (153 ).
W’%%%?“%@% for 17 h, the mixture was diluted with ethyl acetate]Ezil)nﬂO6 1976

was with water. The organic layer was dried (MgSO4), Fifedrirasae

concentrated in vacuo. The residue was purified by 3o chromatography

on silicagel in heptane/ethyl acetate 1/0 -. 0/1 (vlv) as eluent. Yield: 27

NEgeadPESI: [M+H]' = 683.2/685.2; anal. HPLC: Rt = 21.09 min. (method
2) WO 2006/117370 PCT/EP2006/061976 -55- Example 27
,55 {3-bromo-5-(3-cvang- 2—me¢hv1~ ~oxo-T-propyvl-1.4.5.6.7.8-

hexahydro qumolln -4-yl)-2- [(3 methox |
-benzyl)-methyl-aminol-phenyl}-amide 5 A mixture of the compound

5 dgss{mfyaf%@m #ba L8%REm3Ahdermaidenyds, w%%&%éﬁa%e in

and ac 60 no| (5 ml) was stir for2h
C)‘/Vaartl%b (}éné;(Ii g r(}]@t Eg%%a‘“ anci“%?ﬁ rﬁg ngvg el ie*u %r?’lgodmm
hcwﬁ@bﬁm&mdﬁm@ Eﬁ| With addf et attiraing W@éh@%ﬁ%ﬁ%@?&aﬂ'}rﬁe The
orgmmla;aerdﬂa‘&ddwghi £ SOAYfitedodkahet concertratethinorgmio Jiger was
Thedeal MagipuLifiesivRIaRaiaive HBRLEC (Method B). Yield: 17 mg.
MS-ESI: [M+F ff = 675.2/677.2; anal. HPLC: Rt = 28.11 min. (method 2)

10 EXbemehed28 W @mﬁaﬁ@l%maw‘aaaw (Methed B).

o A3 C k) Beb At ey BT ARGy ARy (method

mixture of the compound described in example 26a (180 mg), methyl
iodide (19 p1) and potassium carbonate (19 mg) in DMF (I ml) was stirred
for 65 h. The mixture was 20 diluted with ethyl acetate and washed with
WRiRimpbhegrganic layer was dried (MgSO4), filtered and. concentrated in
vacuo. The residue was purified by preparative FIPLC (Method B). Yield:

Sty skfonigpepd = [Bnomesy2-girap-fmethvii-oxsTaoreni; 1.4.5.6.7.8-

(rhe;tbbcﬂr&)@&&inamm&29§-meth0xy~benzylammo}—nhenvﬂ methvl-amide

A mixture of the compound described in example 26a (180 mg), methy! iodide (19 ul)
and potassiom carbonate (19 mg) in DMF (1 ml) was stirred for 65 h. The mixture was

20 diluted with ethyl acetate and washed with water. The organic layer was dried
(MgSQOy), filtered and concentrated in vacuo.

The residue was purified by preparative HPLC (Method B).

Yield: 31 mg. MS-ESL [M+H]" = 655.4/657.4; anal. HPLC: R, = 25.00 min. (method
2)

25
Example 29

N-[2-Bromo-4-(3-cvano-2-methvi-5-oxo-7-oropvl-1.4.5 6.7 8-hexahvdro-guinolin-4-
vI}-6-(propane- 1 -sulfonvlaminoe)-phenvl]-nicotinamide

30 A mixture of the compound described in example 17a (100 mg), TBTU (123 mg),
nicotinic acid (47 mg) and N N-diisopropylethylamine (168 pl) im 2 ml of
dichloromethane and 2 mi of THF was stirred for 65 h. The mixture was diluted with



N-[2-Bromo-4-(3-cyano-2-methyl-5-oxo-7-propel-1,4,5,6,7,8-hexahydro-gu

inolin-4- yl)-6-(propane- I-sulfonylamino)-phenyll-nicotinamide 30 A

mixture of the compound described in example 17a (100 mg), TBTIJ (123
Wr%&??%ggﬁ?ﬁic acid (47 mg) and N,N-diisopropylethylamine %)fé%%ﬁel Bordre

of dichloromethane and 2 ml of THE-vii&s-stirred for 65 It. The mixture

was diluted with WO 2006/117370 PCT/EP2006/061976 -56

ditiblosesnetharcaad daxtadiedivitaraial and.satiagCNaleORedie layer was

oigRRIGiayehasdrea (MaSQA, flisredand aancentralad o Yacug. e by
residue W%j@ggﬁd b refaratlve HPLC (Method A). Yield: 74 mg (as
TERPELHVIMS- :I‘fﬁfﬁ?ﬁf‘_ 626.4/628.4: anal. HPLC: Rt = 12.03 s min.
(method 21 x@mpie3Qiy). MS-ESE [M+H]™ = 626.4/628.4; anal. HPLC: R, = 12.03
N--g-gziﬁr&) 0-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahvdr

5 mm, e
o-quin |n-%-%)-6-(propane-l-sulfon
llammo)_phenylaminol-methyl}-phenyl)-acetamide 10 (a). Propane-
[-sulfonic acid [3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propgl- 1,4,5,6.7,
s esaBl?®-guinolin-4-yl)-2-(2-nitro-benzylamino)-phenyll-amide
T S e BT B0 R e
séaibint-igenaiks ksvbRuiagano)-shcay uinaais i oheaxhaceiamidened

;o as described in example I7b. Yield: 1.21 g. MS-ESI: [M+Hf = 676.2/678.2
(b). Propane-I-sulfonic acid
12aﬁ2-amiﬂﬁm&l&nﬁhm’bS-lnrﬁ)mO-B-(xﬁeﬁﬂarﬁeéz-cﬂ;ﬁm—z~methvi~5-0xo~7f~monv§-
MEUY |57 @XQs Ly AREld:th Brlu /v B-RR XY A GaNINRA YR PRI AMIde
Propane- I-sulfonic acid
[lorsitrsaBiqB-ayaribe2 snuthnys8-odesFipropyt- 194:50817,8-72  (1.05 g) with 2-
h%ﬁ%ﬁ@ﬁﬁiﬂéﬁ@@@nfﬂ&ﬁ')@'@'ﬁﬁéoﬁ%ﬁ@@ﬂ@eﬁb%&-Xlﬁ'@l’mgzrﬂ)-za%cg)sodium
a [ i re di InTHE (150 ml), Zinc dust (2.32

s e T RO NS e AR e oo

difd®d with ethyl acetate and 25 washed with sat. ag. NallCO3. The

regidie msgp%ﬁ@i%pwq@jﬂ@wm an silicagel in heptane/ethyl

acetate 1/0 -~ 0/1 (v/v) as eluent. Yield: 430 mg. MS-ESI: [M+H]* =

626.4/628.4

(b). Propane-1-sulfonic  acid 1 ing}-3-bromo-5-(3-cvano-2-
20 methvl-5-ox0-7-propvi-1.4.5.6.7.8-hexshvdro-guinolin-4-vl-phenvll-amide

Propane-1-sulfonic  acid [3-bromo-5-(3-cyano-2-methyl-5-ox0-7-propyl-1,4,5,6,7,8-
hexahydro-guinolin-4-yi)-2-(Z-nitro-benzylamino)-phenyl}-amide (1.21 g) and acetic
acid (1.6 ml} were dissolved in THF {150 ml). Zinc dust {2.32 g) was added under
vigorous stirting. After 3 b, the mixture was filtered, diluted with ethyl acetate and

25 washed with sat. ag. NaHCOs;. The residue was purified by chromatography on
silicagel in heptane/ethyl acetate 1/0 — 0/1 (v/v) as eluent.

Yield: 430 mg. MS-ESI: [M=+H]" = 626.4/628.4

(c}. N-(2-{[2-Bromo-4-(3-gcyano-2-methyl-5-oxc-7-propyl-1.4.5.6,7.8-hexahydro-
30 guinolin-4-v1}-6-(propane-1-sulfonviamino)-phenviaming henvil-acetamide

A solution of propane-1-sulfonic acid [2-(2-amino-benzylaming}-3-bromo-5-(3~-cvano-
2-methyl-5-0xo0-7-propyi-1.4,5,6,7,8-hexahydro-quinolin-4-yl)-phenyl]-amide (430



‘}‘lf

(c).
N-(2-{[2-Bromo-4-(3-cvano-2-methyl-5-oxo-7-propyl-1.4.5.6,7,8-hexahydro
- 30 quinolin-4-y{)-6-(propane-I-sulfonylamino)-nhnnylamino
fﬁ ﬂ%nyl) acetamide A solution of propane-I- sulfonicTAdiFr2006/061976
[2-(2-amino-benzylamino)-3-bromo-5-&tcyano-

.2-methyl-5-oxo0-7-propyl-1,4,5,6,7,8-hexahydro-quinolin-4-yl)-phenyl]-amid

1o

30

e {3 M ON2OQBEL TSR RGEAR R QOBI0EN 9% 1;Bdichigiophsbane (50 ml) was
N Nsriisgriapyiativaming{d 30% Igd éxﬂgﬁ@f@@ g"ﬁf‘? ﬁsﬁdﬂgrﬁﬁﬁpane (15

cooled to O C and then treated. with acet
b ARTRTOBAET (5. 5 AT PSP e 0 o wit

whtlatethihaorsenes v \veassbduithevade ﬁiﬂﬂi@d@ghmqamtmg Hieing-
SOA4), filtered a ncentrated | 5.The, residue was purified
W zi %d ﬁ Rre&xagjg Eﬁsu(g/le t&

by preparaﬁve mg as Asalt) MS-ESI:
[Madld+ 45 G684 BMO 2 apahISBLdE: [R&%ﬂﬁéssmmmm. ZPExampiel18.91

31k
(é?&-%?%t%og‘-%z(&cvano-z-methyl-5-oxo-7propyl-1,4,5.6,7.8-hexahydro-q
uinolin-4- yl)-6-(propane-I-sulfon 0):phenylaminol-meth 1
-phenyl}-carbamic acid methyl ester To a solution of the compound
d&seBRg H example 30b (100 mg) in dichloromethane 15 (5 ml) was

a?@'%'wn%@Ct@fe‘vgﬂstﬂf%@ﬂms&%%g% metiylshjorofomiate é&;ﬁozm-z;a

I). Arter stlrrlng Tog 1/ h 1;1e mlxture was CTI[U'[EG WI n etny acetate and

c@ﬁmmrated in vacuo. The residue was purlfled by preparatlve HPLC
(Method A). Yield: 19 mg (as TFA salt). MS-ESI: [M+11J+ = 684.2/686.2,;
anal. HPLC: Rt = 17.90 20 min. (method 2) Example 32

N‘ﬁ@ﬁ&mﬁnﬂmé&ap%ﬁ@ma%%%wﬂﬁaﬂ-Q@W@m@f@n@éﬂhm
|n 1N-
I)%?Qropane dlllso i ﬁlgnmﬂl?’ae 1 %%rlﬁﬁtqyé%he}?y?g?n%otf gz uD-

xrégq ?r the mix’mre was dﬂuted WIth ethyl "acetate” and washed with
N%&%@@m@m@m@h@l@@@ﬂ@mw@d@ﬁ;@&&h@i@h@mqu

inglin- 4-v| e- | -sulfonv v]l -3-nitro-b ide T

e S B R TR PR ECTAEF R e AREAAUO0 ) and N

?lgﬂﬁil&gﬂ'ﬁﬁiﬂg%@?ﬁz@%&&@ TUE-£R9: mb-was added Bqitobenzevehiaride; 7 g
OPliethod 2)

Exampie 32

N-[2-Bromog-4-(3-cvano-2~methvl-5-oxo0-7-propvl-1.4.5.6.7 . B-hexahvdro-guinolin-4-
vhi-6-(propane- 1 -sutfonvlamino-phenvil-3-(2-piperazin- | -vi-acetviamine)-benrzamide

(a). N-[2-Bromo-4-(3-cvano-Z2-methyl-5-oxo-7-propyl-1.4.5.6.7.8-hexahvdro-guinolin-
4-yh-6-{propane-~ 1 -sulfonylamino}-phenyli-3-nitro-benzamide

To a solution of the compound described in example 17a (400 mg) and NN-
dimethylaniline (350 ul) in THF (10 m!) was added 3-nitrobenzoyl chloride (150 pl).
The mixture was stirred for 17 h, then poured into water and extracted with ethyl
acetate. The organic layer was dried (MgSQ,), filtered and concentrated in vacuo.



30 The mixture was stirred for 17 h, then poured into water and extracted
with ethyl acetate. The organic layer was dried (MgSO4), filtered and
W%ozre}ce%ra%%d in vacuo. WO 2006/117370 PCT/EP2006/0619716/ 5086/%197(
e &idtE TAS purified by chromatography on silicagel in hepta% &R (| ’
acetate 1/3 (v/v) as eluent. Yield: 41:25%g. MS-ESI: [M+H]' = 670.2/672.2
5 (b). 3-Amino-AT
[2Fbs ansiide (Bae amifid e thhytbmaxerablipropy itk 8, 6 7h8phasstdiydracetate 1/3
q 'ﬂglgg-éﬁ\égfﬁ-(propane-l -sulfonylamino)-phenvll-benzamide To a
solution of N-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-
haeiiy41d mgindSrESLy IM6Hprem@ie/672dlfonylamino)-phenyl]
-3-nitro-benzamide (412 mg) and acetic acid (520 ) in THE (10 ml),
cooled to 0 C, was added zinc dust io (810 mg) under vigorous stirring.
s ATtBr §tﬁﬁﬁﬂofﬁtr‘bl%&%§‘ofw?@%€aﬂ@§~%% beh. GOREBYI RIS A VAGUGydro-
The rels@yeI 2 dlssolqu r(r)n ane %nd Wasgeed with water.
THe organic f ) oricentrated in vacuo.

Y‘ﬁld 89 /sBNeLdM S-ESI: Mijﬁ}amcﬁélq%eﬁzlﬁléﬁ}yl 5-0%x0- 7—propyl—i 4,5,6,7,8-
Xa%r%rm O % evgnB &R Or QB G RIOREL Lt RO /a8t exalyigsay

|no In ﬁ%gﬁﬂ %W e??\]/ﬂ (357& 1N is, THE élé?gﬂ’é]r%ﬁ%‘ii%ﬁgl Shigwaspdded zine dust

10 sé&]ﬂongjfunder vigorous stirring. After stirring for 4 h, the mixture was filtered and
3RaarNetPHD R0 AFl3-faRR-3-N iy X0 dicRIGMetdne Bad Rashed with

e e e slep -

cmmaeemhghme@s((swm “Wwesétatlderi4 The mixture was stirred for 17
h, then diluted with dichloromethane and extracted with water and sat. aq.
NaHC(r)3. The organic layer was dried (MgSO4), filtered and

E"E‘)Ceﬁ* 9@%}9{)@% X&%“é %@&JP@«@%S’/*@&&W&'} ﬁé%&ﬁév%z% aémohn-

15

U'@ﬁ%”soﬁ%ﬁ?@ﬁﬁéﬁﬁo-]\f- [2- orom0-4- 3 c ano -2~ methy}] g oxoég-péfr)%)yi 1,4,5,6,7,8-

| - Z

SN Hmﬁ CEb é&iﬂno_ WIS IR 287 ng
héxaHy/di6-guinbhin= msssvsow @a}?@ms@ﬁénwéﬁ%@}%ﬁwwl@l@r@md@ ul)

20 3ovacehykbhilhy benzamide Gddng) i1V dicklerofiietbdmaiddinbisvamethane and

a@qﬁgcw@%y%twa%@@t The 1iiurs, was Siweddantd Rdhandiluesso,),

with dic Io methan
'ﬂilrere cancen %e% 10 vVasuo,

Yield: 287 mg. MS-ESL: [M+H] = 716.2/718.2

25 {d). N-[2-Bromo-4-(3-cvano-2-methvi-3-oxo-7-propvl-1.4.5.6,7,8-hexahydro-guinolin-

h-6-(aropane-1 -sulfonviamine-phenvll-3-(2-niperazin- 1 -vi-acetviamino)-

benzamide

To a soluton of N-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7.8-
hexahydro-quinolin-4-yl)-6-(propane- 1 -sulfonylamino}-phenyl}-3-(2-chioro-

30 acetylamino)-benzamide (143 mg) in dichloromethane (4 ml} was added piperazine
(172 mg). The mixture was stirred for 17 &, then diluted with dichioromethane and
extracted with sat. ag. NaHCO;. The organic layer was dried (MgSGy), filtered and
concentrated In vacuo.



WRAREHG4AY, Yield: 18 mg (as TFA salt). MS-BSI: [M+H]+ = 7

10

15

20

25

30

extracted with sat. ag. NaHCO3. The organic layer was dried (MgS04),
filtered and concentrated. in vacuo. WO 200611.17370
PCT/EP2006/061976 -59 The residue was purified by prep éat Ve HPLC

6.476847"7¢
anal. HPLC: Rt = 4.87 min. (method-2%-Example 33
4-[3-Bromo-5-(2-hydroxy-ethoxv)-4-(3-methoxv-benzyloxy)-phenvll-2-meth
yFheaxerdue prapylniiddby. fr8shexiab HRDO (ibatiné-8ycarbonitrile (a).

3-Bromo-5- hydro -4-(3-methoxzyloxy)-benzaldehyde io A mixture of
R ST Do Mo L, TS8Pt . (s cadh, = 457

3muetfroxthoddzyl chloride (742 1) and a catalytic amount of
tetrabutylammonium iodide in DMF (5 m]) was stirred at 60 C for 17 h.
The mixture was diluted with ethyl acetate and washed with water. The
okganiglaar was dried (MgSO4), filtered and concentrated in vacuo. is
Yleld 48 g MS BSI [M+H] 337 2/339 2 (b)

pl’,ﬂﬁbda‘;h 1445 @f? @H&MH&GI@MH@L@W&%IU% A mlxture of
3-bromo-5-hydroxy-4-(3-methoxy-benzyloxy)-benzaldehyde (1.43 g), 3- 20

aminocrotonitrilc (350 mg) and 5-propylcyclohexane- I 3 dione (654 mg) in

h@pmmmylmﬁﬁ@@ﬁmmhﬂbxyfyé@al@wt( g g;ldltﬂu&h ParlWtedBSt3 14 mg),
’\% ﬁ‘ &%Zn 30 n%é a ca al ic amo tetrabu lammomum
4-[3-]3romo-5 roxv ﬁzéé 3-methoxv- benz oxy -phenvlil-2-met

e %%%éﬁwli‘ﬁaé 57 ydfs B iR SRR LT ith cthyl

mixtlats ghd washed with water. The organic layer was dried (MgSQOy), filtered and

4-{3rnbsame-dihydraxy-4-(3-methoxy-benzyloxy)-phenyl]-2-methyl-5-
oxo-7-propyl-1,4,5,6,7,8-hexahydro-quino]ine-3-carbonitrile (100 mg), 2 30
bréigetrEns] M%‘%Sltdﬁ"éﬁéiylﬁ%ﬁﬁ%ﬁﬁ% iodide ( 5 mg) and potassium
carbonate (50 mg) in DMF (2 ml) was stirred at 70 C for 17 h. The mixture
was diluted with

(b). 4-[3-Bromo-3-hydroxy-4-(3-methoxv-benzvioxy)-phenvi]-2-methyi-5-0x0-7-
propyl-1.4.5.6.7.8-hexabvdro-guinoline-3-carboniirile

A mixture of 3-bromeo-5-hydroxy-4-(3-methoxy-benzvloxy)-benzaldehyde (1.43 g), 3-
aminocrotonitrile (350 mg) and 5-propyleyclohexane-1,3-dione (654 mg) in ethanol
(100 ml) was heated at 80 °C for 17 h. The mixture was concentrated in vacuo and then
purified by chromatography on silicagel in heptane/ethyl acetate 1/0 — /1 (v/v) as
ehuent.

Yield: 1.31 g. MS-ESI: [M+H]™ = 537.2/539.2

(c). 4-[3-Bromo-5-(2-hydroxv-ethoxv}-4-(3-methoxy-benzvioxv)-phenyll-2-methyl-5-

oxo-7-propvl-1.4.5.6.7.8-hexshvdro-guinoline-3-carbonitrile

A mixture of 4-[3-bromo-5-hydroxy-4-(3-methoxy-benzyloxy)-phenyl}-2-methyl-5-
oxo-7-propyl-1,4,5,6,7,8-hexahydro-quinoline-3-carbonitrile (100 mg), 2-
bromoethanol (16 pl), tetrabutylammonium iodide { 5 mg) and potassium carbonate
(50 mg) in DMF (2 ml) was stirred at 70 °C for 17 k. The mixture was diluted with



WO 2006/117370 PCT/EP2006/061976 -60 ethyl acetate and washed
with water. The organic layer was dried (MgSO4), filtered and
concentrated in vacua. The residue was purified by preparat%e HPLC

WRAHEABY Yield: 36 mg. MS-ESI: [M+H]+ = 581.4/583.4; anal’ TTPL Ry

= 20.57 min. (diast.1) 5 Rt =20.91 mif{(diast.2) (method 2) Example 34
4-f3-Bromo-4-(3-methoxy-benzvloxy)-5-(2-methoxy-ethoxy)-phenvll-2-met
hytHylax@tate prabwadhddbyaik, S-nexaliye wagguin dine- Ivaeachiuit(NeeSK0,), filtered

Alldation. ot the compaund described in example 33b (100 mg) using 2-
methoxybromoethane (22 1), potassium carbonate (50 mg) and

temmmmﬁemwﬂw@m@\)dms (Mthod&.performed according

method descr xam I 30 is Yield; 4 -ESI: . .

05 SO0, MBS AL P (e T oo L. Binofgiest)
rrﬁﬁrn—(aﬁh%i gyx(m@ma}zmme 35
4-f3-Bromo-5-hydroxy-4-(3-methoxy-benzvloxy)-phenvll-2-methyl-5-oxo-7-
rronvl- 20 1.4,5,6,7,8-hexahydro-guinoline-3-carbonitrile 100 mg of the
cappRwacsdescribed in example 33b was purified by preparative HPLC
(Method B). Yield: 54 mg. MS-ESI: [M+H]+ = 537.4/539.4; anal. HPLC: Rt
—Zp—i3%&@@—4&3:%&0%%%1@%&@&%&&%6&oxv)—nhenvﬂ 2-methvl-5-ox0-
3'Brognord- éasmame%cm W fxind-prapydditdilb.6,7.8-hexahydro-quino
lin-4-y1)- Ar,N-diethyl-2- (p_yr|d|n 3 -vimethoxy)-benzenesulfonamide 30

16 WO 2006/117370 PCT/EP2006/061976 -61 (a).
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30

3- 5 11,4, 5.6
S RI3L. g,r(%ﬂﬁgoc% dé? egr yegmglh a 100 mg) wing 2.

o-quinolin drox enzene
meﬂwxybmmaethane (22 ;.a potassmm ca.rbonate 30 mg) and tetrabutylammomum

iodide (5 mg) in DMF (2 ml) was performed according to the method described in
example 33c.

Yield: 48 mg. MS-ESE [M+H]" = 595.2/597.2; anal. HPLC: R, = 24.72 min. (diast.1)
R, = 25.08 min. (diast.2) (method 2)

Exampie 35

4.[3-Bromgo-5-hyvdroxy-4-{3-methoxy-benzvloxy)-phenvll-2-methvl-5-ox0-7-propvi-
1.4.5.6.7. B-hexahvdro-guinoline- 3 -carbonitrile

100 mg of the compound described in example 33b was purified by preparative HPLC
{Method B).

Yield: 54 mg. MS-ESE: [M+H] = 537.4/539.4; anal. APLC: R, = 21.85 min. (method
2)

Example 36




A mixture of the compound described in example 37b (1.5 g) and
diethylamine (3.1 ml) in dioxane (30 ml) was stirred for 17 h. The mixture
\ il with ethyl acetate 5 and washed with water. Th ic |
Wﬁ?@%ﬁeﬁ?ﬂﬂgsmx filtered and concentrated in vacuo. Yi&&%&%&%%
MS-ESL [M+flt = 536.2/538.2 (b). - 61 -
3-Bromo-5-(3-cyano-2-methyl-5-oxo-7-pronyl-1,4.5,6,7,
8¢hpxabn - TemeldbMairoxo-7-propyl-1.4.5.6.7.8~hexahydro-guinolin-4-
digtbvl 2 Rurdin-Sextnstbexdnbanzenasaifonamide A mixture of
3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quirroliduteyof- KN diaplyhd depariry- e azenebulfdh dhaide) (@nd 3ligihylamine (3.1
3mpisaivtichiek deo (BEWMRGYipalFBETLIN. CERBARRIArE/4s I8N & IR IARSI Wb tate
s 1oge(EHIORPYELA0 AR AR SITED L0 &l SRS ANAHNER ana
at room temperature for 17 h. The mixture was diluted with ethyl acetate
aftPERIEREE I Wit WRater. The organic layer was dried (MgS04), filtered
argd.genceniraigsl svaguanhesasidygwas purified by preparative
1IPLC (Method A). Yield: 991 mg (as TFA salt). MS-ESI: [M+H]+ =
627.2/629.2; anal. HPLC: Rt = 17.36 20 min. (method 3) Example 37

-9-oro-T-nropyl-1.4.5.6.7.8-hexahvdro-guinolin-4-
==y~

i Hethidip=yngintb chenyehentaresaliorid (g).

4-(3-Bromo-4-hydroxy-phenyl)-2-methyl-5-oxo-7-nropyl-1..4,5.6,7,8-hexah

ydro- auinoline-3-carbonitrile A mixture of

3-RromeddyerozysRanz aldehydes 3:Q kgl PoRPmERRIPNRRE- 1. Bexahydro-

SO0 3 SO Gt SIS B o
iR SRR RAFHR A TGS MPATRY PO RRIBSSHE (RS G (T afesl Wiy ME (40
15 ethny) weesicd bic/8 Slidonwcrevee mdithed st mdodritehiverstiwgdo181H; 2BeaBixiure

- WS citled Myl dtiry 1 8dei 4 Q8 £ SMQARQ0GA (208 PGT I6:B200 0061946 dried
-6 . . . .
3.@‘%%@%?}55%? o8 SRS, B T TS SRl S

n-4Yyfy- @-benzenesuIfonylchloride
Yield: 991 mg (as TFA salt). MS-ESE [M+H]™ = 627.2/629.2; anal. HPLC: R, =17.36
20 min. (method 3)

Exampie 37

3-Bromo-5-{3-cvano-2-methvi-5-ox0-7-pronvi-1.4,5.6,7.8-hezahvdro-quinolin-4-v1)-

Nemethvi-2-fpyridin-3-vimethorv)-benzenesuifonamide

25

(a). 4-{3-Bromo-4-hydroxy-phenvl}-2-methvi-5-oxo-7-propvl-1.4.5.6.7.8-hexshydro-
guinoline-3-carbonitrile

A mixture of 3-bromo-4-hydroxy-benzaidehyde (13.07 g), S-propyleyclohexane-1,3-
dione (10.02 g) and 3-aminocrotonitrile (5.34 g) in ethanoi {165 ml) was stirred at 80

30 °C for 17 h. A precipitate formed, which was collecied by fliration. The filtrate was
concenirated in vacuo and then triturated with ethyl acetate. The solids were combined

and dried in vacuo.

Yield: 20.25 g. MS-ESL: [M+H]" = 401.2/403.2



To 47 ml of chlorosulfonic acid, cooled to -10 C in a pressure vessel under
a nitrogen 5 atmosphere, was slowly added
4- -4-hydroxy-phenyl)-2-methyl-5-oxo-7-

“é)r(%%?@%?gﬁ 7,8-hexahydro-quinoline-3-carbonitrile (20.25P g)?/klﬁ‘?lzémmmgm
mixture was allowed to reach room tef@perature. After stirring for 17 h,
the mixture was poured onto 800 ml of crushed ice and extracted with
ethyl acetate. The organic Iayer was drled (MgSO4) filtered and

ted in_v %1 | 10 et(iate0
005 & 1632 \%mum lin-4-

e

Slﬁfonvl chlonde,

evan methyl-5-0 prapyl-1.4,5.6,7.8-hexa uino
mEb e rS&OS%’%mC S e T

5 nﬂﬂa’@sa@ﬂ%ymmﬁwesm%w@é% triddyaraostibeiv s BbsRshg-Bgy - 5-0x0-7-
cyameyrRimatibyl;S-oxahfdyropyibdid Bedrbonitrile (20,25 g). The mixture was
Sﬂm@éay@r&aq;ﬁi RRUAaybleatmedrony: Qﬁﬂﬁg%’svﬁ%ﬂﬂi&m&ﬁé@ 42404094 onto

'nSMﬁnef@ The m &dure wa stl 0}2 17 h. The reaction mixture

5] eYiT atate, 1he %amc laﬁer was dned
was diluted w water and extracte Wlt orga IC ayer

acetate
wadafifed: (mbeg@zst}c%nf@fréangﬁ%aﬁc@m%% 558, Yo FEUTAIE Wik ethyl
10 2@qptaificthb yahrbparativdibtREGHiNEtbO t: BRrotéeld: 60 mg. MS-ESI: [M+II]'
=494.2/494. ZMé
3%]%%8357(% ﬁ§I2{M$%ﬂyl"548§t9’/§oﬁr8pyl 1,4,5.6,7,8-hexahydro-quino
lin-4- yl)-N-methyl-2-(pyridin-3-ylmethoxy)-benzenesulfonamide 25 A
mixture of

if1-dm

qW@lﬁ;@:ﬁﬁﬁﬁh&{m&f@ﬁ‘ém&&%%esulfonamlde (52mg) . 3|0I00|y|
chloride. I-IC] (24mg) and potassium carbonate (88mg) in DMF (2 ml)

15 wherhdatednat OO-forthylamine rivas rowphlednipensire folutiph of Hebromo-5-(3-
regehiormisthye wakm dilgteghwith wate/sandapxiraciesorthey acatels-
R T e o

o (R WSO T B oo a S RSP, pipite. The
8 mamwaﬁ@ramﬁm&@gﬁﬂq}»rﬁiteﬁ@ém eﬂ@ﬁm‘@ﬂ Diagcuatibha pgdue was

20 Wi 204006 bR G THEP2(N&B64 36 - 63 Example 38
4-13-Bromo-5-hydroxy-4-(12yridin-3- yhnethoxy) phenyll-2-methyl-5-o0xo-7-
eriﬁ}ﬁf 60 mg. MS-ESE [M+H] = 494274942

{d). 3-Bromo-5-(3-cyano-2-methyl-5-0xo0-7-propvi-1.4.5.6.7.8-hexahvdro-guinolin-4-
vhi-N-methyl-2-(pyridin-3-yimethoxv}-benzenesulfonamide

25 A mixture of 3-bromo-5-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
guinolin-4-y1})-2-hydroxy-N-methyl-benzenesulfonamide (52mg), 3-picolyl chloride.
HCI (24mg) and potassium carbonate (88mg) in DMF (2 ml) was heated at 70 °C for 2
h, then at room temperature for 17 h. The reaction mixture was diluted with water and
extracted with ethyl acetate. The organic layer was dried (MgSOQ,), filtered and
30 concentrated in vacuo. The residue was purified by preparative HPLC (Method A).

Yield: 15.5mg (as TFA salt). MS-ESL: [M+H]" = 585.2/587.2; anal. HPLC: R, = 8.73
min. {diast.1} Ry = 9.44 min. (diast.2) (method 2)

Diast. ratio: 10:1



1,4,5.6,7,8-hexahydro-guinoline-3-carbonitrile 5 (a).
3-Bromo-5-hyddroxy-4-(pyridin-3-ylmethoxy)-benzaldehyde A mixture of
- dihydroxy-benzaldehyde (1 g), 3-pyridinecarbi
Wgi%@é?gp;‘/‘f{gzodlcarboxylate (DIAD) (908 I) and polymer su%%lg%ééh &/061976
triphenylphosphine (1.53 g, 3 mmol/g fading) in THE (50 ml) was stirred
under a to nitrogen atmosphere for 17 h. The mixture was filtered, diluted
with ethyl acetate and washed with water. The organic layer was dried
(MgSO04), filtered and concentrated in vacuo. The residue was purified by
c phy on silicagel in heptane/ethyl acetate 1 /0 -> 0/1 (v/v) as

ew%;és%}ﬁlﬂsﬁﬁxm&r /-M%{/ﬁ&b M’hﬁ&th@%@gbgéﬁ%ﬁ 2. rﬁé}(@ls-oxo 7-propyl-

n-i-vlmethoxy) phenyll-2-methyl-5-0xo-7-
=Carhoni
- =carbon|tr|Ie A mixture of

DRI} 111} 2V wi ] FERORY) ="'u'< fi¥re was then
C ncentrate vaeuo due ST, sal ized from
a%‘e{ﬂhl rile. % PJO% fﬁ? 1 %é gsqr]y@’ éﬁgcﬁgﬁ% (448 ub),
afEFopPPE: qugdzceé?qaﬁr}at%méw@z) 268&anid @d polymer  supported
4 41ipkBngipiedpiine ronistho Xy Mefplgdiadag)mietAdiF (50 ml) was stirred under a
10 Smg{%@g\é;z"a%rf@%' B{“EQ‘OQ)%@'K Eﬁe%xﬁé ﬁf&* Fitered, diluted with et(}:_}yl acetate and
exa e-3-carbonitrile und describe
in ex)én%“ t%f%)‘ﬁ mg %ro%ar Eﬁuoro@g élrr@%% @5( g%ﬁ coaceﬂ?r %d m
chf’é‘ﬁQruWP@%&H&MGE%%W@(?@W&?PQ%@éssﬁﬁéag?gs@ei“%&%“e/ethﬂ

staredtéor/20-h0/T lhe'vhpsteheewias diluted with ethyl acetate and washed
with water. The or anlc Ia er.was drledg gS04), filtered and
coRelaAmen Stk TS WO 3056 £19370 PCT/EP2006/061976 - 64
15 residue was purified by chromatography on silicagel in heptane/ethyl
acetate 2/8 (v/v) as eluent. Yield: 842 mg (as TFA salt). MS-ESI: [M+TTf
= 540.2/54 2473 ivalnpbPi@ditky-8-@4ridin- 3-vimethoxy)-phenyl}-2 -methvi-5-0x0-7-

propyi-1.4.5 6.7 8-hexahvdro-guinohne-3-carbomtrile

A mixture of 3-bromo-5-hydroxy-4-(pyridin-3-yimethoxy)-benzaldehyde (165 mg), 3-
aminocrotonitrile (44 mg) and S-propyleyclohexane-1,3-dione (83 mg) in ethanol (25

20 ml) was stirred at 80 °C for 17 h. The mixture was then concentrated in vacuo, and the
residue was recrystallized from acetonitrile.

Yield: 105 mg (as TFA salt). MS-ESL [M+H]" = 508.4/510.4; anal. HPLC: R, = 7.65
min, (method 2}

25 Exampie 39

4-[3-Bromo-5-fluoromethoxv-4-{pyridin-3-vimethoxv)-phenvll-Z-methvi-5-0x0-7-

prooyi-1.4.5.6.7 8-hexahvdro-gumoline- 3-carbonitrile

A mixture of the compound described in example 38b (700 mg), bromo-fluoro-
30 methane (1557 mg) and potassium carbonate (761 mg) in DMF (10 ml} in a pressure
vessel was stirred for 20 h. The mixture was diluted with ethyl acetate and washed with
water. The organic layer was dried (MgSQy), filtered and concentrated in vacuo. The
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min. (method 1) 5 Diast. ratio: 7:1 Example 40
4-[3-Bromo-5-(2,2-difluoro-ethoxy)-4-(yyridin-3-ylmethoxy) phenyll-2-meth
propyl-1,4,5,6,7,8-hexahvdro-quinoline-3-carbon

mixture of '?he compound described in example 38b (150 mﬂ)@ﬁ%ﬂﬁ»ﬁ‘mswm
2,2-difluoro-I- bromoethane (86 mg),-dotassium carbonate (82 mg) and a
catalytic amount of tetrabutylammonium iodide in DMF (5 ml) was stirred
atedidh@ feasIpuhfidh eyneixteretoge il wre s hvidgae tinyhedetatelian dovashed (v/v)
witheMyater. The organic layer was dried 15 (MgSO4), filtered and
concentrated in vacuo. The residue was purified by preparative HPLC
(Mistdo848)myiéiel TFISseit). (ASSTER S TN S99, 14 HE: ansly FPIg74Rp = 5.84
afah., fiRded R = 10.99 min. (method 2) 20 Example 41
3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-pronvl-1,4,5,6,7,8-hexahvdro-quino
|iRas{128¢1U-timethyl-2-(thiazol-4-ylmethoxy)-benzenesulfonamide (a).
3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-propel-1,4.5,6,7,
8-hexahydro-quinolin-4 25

yE2rtydeapgy-N,N-dimethyl-benzenesulfonamide For 30 min.,

dlmethylamlne Was bubbled throuh a solutlon of the compound descrlbed

preC|p|tate formed WhICh was collected b flltratlon and dried in vacuo. 30
Yield: 2.19 g. MS-ESI: [M+H]+ = 508.2/510.2 WO 2006/117370

P& THER Q0808 LI 8mpOmd(Rescribed in example 38b (150 §) 2,2-difluoro-1-

3- Bromo 5- %g@/ﬁano- -meth l 5-0x0-7- VI 1 ,6,7,8- h xah juinolin-

4SRN FEkHE2 Hn)lllr%aéﬁ? nzeﬁbsuni or?a 1 amount of
nﬁ%b@t@}ammomum iodide in DMF (5 ml) wa.s s stirted at 40 °C for 17 . The mixture

3o midafed 3ntyn a2 - soethy | dud xasTagr oy Iydisr, 6 Th8-hexaibydser was dried

g Y, sihvkhenaenesuieRamids (290 i
%%%%%&%%{g?%gg&%% potassium |(()E§%Ie (5 mg) and 'Qg%)repaxatlve

4 & ?/% zole. HCI (71 mg) in DMF (4.5 ml) was heated at 60 C

forfih: Themeidurerwasdiutesl mathwatal = 572.2/574.2; anal. HPLC: R, = 10.99
min. {method 2)

Example 41
3-Bromo-3-{3-cvano-2-methyl-5-oxo-7-nropvi-1.4 5 6.7 .8-hexahvdro-guinolin-4-vi)-
N, N-dimethyi-2-(thiazol-4-yimethoxv}-benzenesuifonamide

{a). 3-Bromo-3-(3-cvano-Z-methyl-5-oxe-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-

vi}-2-hydroxv-N, N-dimethvl-benzenesulfonamide

For 30 min., dimethylamine was bubbled through a solution of the compound described
in example 37b (4.1 g) in dioxane (85 ml}. The mixture was diluted with water and
dichloromethane. In the agueous layer, a voluminous precipitate formed, which was
collected by filtration and dried in vacuo.

Yield: 2.19 g. MS-ESL: [M+HT" = 508.2/510.2
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2¢

25

30

and extracted with ethyl acetate. The organic layer was dried (MgSO4),
filtered and concentrated in vacuo. The residue was purified by

HPLC (Method B). Yield: 110 mg. MS-ESI: [M
Pty @gé@ anal. HPLC: Rt = 19.62 min. (method 10 2) E)glmf) FPLerTe
3-Bromo-5-(3-cvano-2-methyl-5-oxo=76grepyl-1,4,5,6,7,8-hexahydro-guino
lin-4-yl12- (2 5- dlmethyl -2H- p

mg - choromethyl -1, 3 dlmety Iyrazole (55 mg) in DMF (1.4 ml)
whs thisatesd af 68-EdmeSH3 Tivenmikiuathilas-drotédwiti-MNHfyblrodiheridydro-
agidrand-sextyacigdroiih eindineaialocThaaiganishayer wae digd, potassium
('\é'-%%?e E%‘%Hn? Cg?%&&%cm&@e@ IAGHP- 4%?0?8&19&&?1%378%”1@@1 (7

by preparative HPL

Method B), then pUrifled c hromatogr
SRR e I ESFRCEAGAL 16 BTGt OGS PN i vt
[MrdHextzagad with ety aagiataPlie: ReanivglaGniies (dﬁ@ﬁhéwgﬁms filtered and
Ex@m&aﬁ&e@m CTaetiviiMef wampeifiRdHatRedunanFSHTeeapion).
xpressed in CHO cells Agonist activity of the compounds at the human
FEalie B MS St BV Bh 95 X803t EIRHEI o) G8IFR dpib jmetnod
tra}nsfected with the human FSH receptor and cotransfected with a cAMP
responsive element (CRE) / promoter directing the 30 expression of a
firefly luciferase reporter gene. Binding of the compound to the Gs-
cqy Iﬁ%ﬁ%%f' receptor will result in an increase of cAMP, which in turn will
indlice an . .ratfnc, uation of (he lusilorase [opariar consitict, v

dimed DB HBease Nf«dmeﬁwlmememuﬂﬁu@g@m
-66 concentratlon range of 0. 1 nM to 10 M. This assay was used to
determine the EC50 (concentration of test compound causing

haifymizeiroak (he S@paiter asecshaaRkRRn R ﬁff@?gg)ﬁ@ﬂﬁ)@mssmm carbonate
D T T

he mixture was dﬂute Wi ochlcnc actd and

extracted wzth ethyl acetate. The organic layer was dried {M’gSOQ, filtered and
concentrated in vacuo. The residue was purified by preparative HPLC (Method B),
then purified by chromatography on aluminum oxide using ethyl acetate as eluent.

Yield: 51 mg. MS-BSE [M-+H]" = 616.2/618.2; anal. HPLC: R; = 18.40 min. (method
2)

Example 43

Agonistic activity of compounds at the human FSH recentor expressed in CHO celis

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 2 cAMP responsive element (CRE) / promotor directing the
expression of a firefly luciferase reporter gene. Binding of the compound to the Gs-
coupled FSH receptor will result in an increase of cAMP, which in turn will induce an
increased transactivation of the luciferase reporter construct. The luciferase activity
was quantified using a luminescence counter. The compounds were tested in the



The compounds described in the preceding examples all have an EC50 of
less than 5.10"6M. Some of the compounds, such as those of examples

, 9, 20, 24, 30- 32, 36, 37, and 39-42 showed an {5
Wéié%r?ﬁié%f\“/l WO 2006/117370 PCT/EP2006/061976 - 67 %?Pa{?nl?g g7
4-phenyl-5-oxo0-1,4,5,6,7,8-hexahydro§finoline derivative according to
Formulal, R4 X,R2R3 OZ RIHFormulal 5wherein R'is
(toncomtiayion 2ng) alReryhdf (2-6C)alkyTyk BRadg tvatoged, thl det&jalioxys ECso
Tsioaeidl 4 1alkany Wé@&gﬂgq{a@u%aam@«%mmm% B mulation)

3isR 0 If OR, NO
ﬂ% .ﬁ%&% %%%f?}&? ey e Rt Runka p i For i,

iy {Exeaaessips k%ﬁw‘%é%%@éﬁ%&%ﬁvﬁehylﬁmﬂed)
(hé@)ﬁkoxycarbonyloxy (3-4C)alkenyloxycarbonyloxy, R7,R8-amino,
R9 R1Q-amino, R9 R'0-aminocarbonyl, R9 R'0- amlnosulfonyl or
pRBAPR TR SRS RS it é*rﬁﬁ%fﬁ Bhalif s isfitatedwats than
oﬁéOémﬁwsoﬁmwmw@twﬁﬁrmﬂoydr@@xmmwhhﬂb@énl%ﬂ@ 18, 30-
triffuaemeting Joyanonddiialiyl, 62146 )alkenyt (2-4C)alkynyl,
(I-4C)alkoxy, (di)(1-4C)alkylamino; R4 is R"-phenyl or R"-(2-5C)heteroaryl,
wherein the phenyl or heteroaryl group is optionally further substituted
with one or more substituents selected from hydroxy, amino, halogen,
nitro, trifluromethyl, cyano, (I-4C)alkyl, 20 (1-4C)alkylthio, (1-4C)alkoxy,
(2-4C)alkenyl, (2-4C)alkynyl; R7 is H, (1-4C)alkyl; R8 is
(1-4C)alkylsulfonyl, (I-4C)alkylcarbonyl, (2-4C)alkenylcarbonyl,



(3-6C)cycloalkylcarbonyl, (1-4C)alkoxycarbonyl,
(3-4C)alkenyloxycarbonyl, WO 2006/117370 PCT/EP2006/061976 -68
- y(1-4C)alkylcarbonyl, (3-4C)a|kenonxy(1-4C)aIl§]y |

W&ér@cﬁonyl, (2-5C)heteroarylcarbonyl, phenyl(1-4C)alkylcar %%%/061976
(2-5C)heteroaryl(1-4C)alkylcarbonyl -v#ferein the phenyl ring or the
heteroaromatic ring is optionally substituted with one or more substituents
5 selected from hydroxy, amino, halogen, nitro, trifluoromethyl, cyano,
(Elpdnuikyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy,
(di)(1-4C)alkylamino; R9 and R10 are independently selected from H,
(-6C)MGTPRSE IS ATafky - (S-BER AR DR G H KR gocording to
(I-4C)aikeey(RB-4C)alkyl; or R9 and R10 may be joined in a
(4-6C)heterocycloalkenyl ring or a 10 (2-6C)heterocycloalkyl ring,
optionally substituted with one ogmore (1-4C)alkyl substituents; R'1 is H,
(1-6C)alkoxycarbonyl, R1a R13-amino, (1-6C)alkylcarbonyl,
(1-6C)alkylsulfonyl, R14-oxy Ri14 R15-amino, R14,R15-aminocarbonyl,
R14 R15-aminosulfonyl; #-R124s® (1-4C)alkyl; R13 is
(I-4C)alkylsulfonyl, (1-4C)al arbonyl, (3-6C)cycloalkylcarbonyl,
(1-4C)alkoxycarbonyl, (3-%C)alken loxycarbonyl, (di)(1-4C)alkylamino-
(1-4C)alkylearbonyl, (2-6C)hetergcycloalkyl(l-4C)alkylearbonyl,
(4-6C)heterocyclo-alkep i4C
20 bonyl; R 14 and R15 are inflependentlyseigated from H, (1-6C)alkyl,
(3-4C)alkenyl, (3-4C)alkynyl, (3-6C)cycloalkyl,
(3-6C)cycloalkyl(1-4C)alkyl, hydroxy(2-4C)allcyl, amino(2-4C)alkyl,

5 (1-4C)aMesEsAR-4C)alkyl, (di)(1-4C)alkylamino(2-4C)alkyl,
(2-6C)hrtasqeysigalion (24 )atkuhy2 5:(¢-6C)amiaracy cloalkenyl(2-4C)alkyl,
phenyl(I-4C)alkyl and (2-5C)heteroaryl(1-4C)alkyl; Xis O or R16-N; Y is
CH2, CFO)«ir5@a, @ 4GakoxN ORyrinated (1-4C)alkoxy, (1-4C)alkyl, or

fluorinated (1-4C)alkyl; or R? may be H when R? is R? R™’-aminosulfonyl;

R’ is OH, NO,, CN, fluorinated (1-4Chalkoxy, (1-4C)alkoxy(2-4C)alkoxy,

10 hydroxy{2-4C)alkoxy, (1-4C)alkoxycarbonyl, (3-4Calkenyloxycarbonyl,
(1-4CYalkoxycarbonyloxy, (3-4C)alkenyloxycarbonyloxy, R, R -amina,
Rg,Rm—amino, Rg,R1°~aminocarbonyL Rg,Rw—aminosuifonyl or
phenyl(1-4C)alkoxy, wherein the phenyl ring is optionally substituted with one
or more substituents selected from hydroxy, amino, halogen, nitro,

15 trifluoromethyl, cyano, (1-4Cjalkyl, (2-4C)alkenyl, (2-4Calkynyl,
(1-4C)alkoxy, (di)(1-4C)alkylamino;

R is R"-pheny! or R''~(2-5C)heteroaryl, wherein the phenyl or heteroaryl group
is optionally further substituted with one or more substituents selected from
hydroxy, aming, halogen, nitro, trifluromethyl, cyano, (1-4Chalkyl,

20 (1-4C)alkylthio, {(1-4Chalkoxy, (2-4C)alkenyl, (2-4Chalkynyl;

R is H, (1-4C)alkyl;
R® is (1-4C)alkylsulfonyl, (1-4C)alkylcarbonyl, (2-4C)alkenyicarbonyl,
(3-6C)cycloalkylcarbonyl, (1-4C)alkoxycarbonyl, (3-4C)alkenyloxycarbonyl,
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(I-4C)alkylcarbonyl; or a pharmaceutically acceptable salt thereof. 2. The

4- -5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative a ing t .
uég&%%/ erein R is (1-6C)alkyl. 5 3. The AR o107

4-phenyl-5-oxo-1,4,5,6,7,8-hexahydro§8inoline derivative according to
claims 1-2 wherein R2 is halogen. 4. The
4-phenyl-8adx i 548, TaBahexddopsito iHO)alkeupnuatd Qedoridmony ]

claims ' i '0-ami n
e e R s AR AT A Ty catponnt,
claim 4(@Aevbrereralt-4Clelarcarkiopyenadstin the chem rine Thike

4-phenylp:0xQntaficorR 18 dpevayF teauinalReAe ivRINGRFC R s
claims 1-5 wherein R4 Is R11-phenyl or Rl‘;(Z-SCéheteroaryl, wherein the
5 pheny! SBICHEfTORNIGFEtD FIBRRIdIRIGERHEY JOBEmERIN T ERe:

(1-4C)afkapcyjalicy T NE-ACPAREM DD LikyR A, 1 B4TSE R 08 NAUTIR Tk ylamino;

derivative according to 1.5 claim 6, wherein R" is H or R12,R13-amino. 8.
The 4-ieamd B bae-ThdkefiiZnBish sctedtyd fosmi i e Qrivati (2 GCrordiatcyl,
to claims 1~ W?er inZ J 9 T§1 4 .40 alkvh:
4-phen écci? 9?%%’,&,7%%3%&@ r@quﬁj gﬁﬁg{ i eriva)t?“\]/key according to
claims 1:GwWherfin Xis, Qe 20 iAR84-6C)heterocycioalkenyl ring or a
4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline derivative according to

16 claims 12eftistevrycieatkpixing optionally substituted with one or more (1-4C)alkyl
4-phenylBs@ixRnis4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-10 for use in therapy. 12. A pharmaceutical composition

comprisiiyiall- phetydibesyxaabed$l6R7- RO aneixahildécalindtinmbaativative
of any gn aims.1-10.-and ph cejltically, syitable auxiliaries. 13.
Use of t 156 ?S %{grfl%?@n goﬁ,%%Ggﬁeééﬁ%ﬁqﬁno%ﬁﬁggﬁ\%ﬁé of

any oneR GfRclamingsdifomta pharmaceutically acceptable salt or solvate

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

R" is (1-4C)alkylsulfonyl, (1-4C)alkylcarbonyl, (3-6C)cycloalkylearbonyl,
(1-4C)alkoxycarbonyl, (3-4C)alkenyloxycarbonyl, (di)(1-4C)alkylamino-
(1-4C)alkylcarbonyl, (2-6C)heterocycloalkyl(]1-4C)alkylcarbonyi,
{4-6C)heterocyclo~alkenyl( 1 -4Chaikylcarbonyl or (1-4C)alkoxy(1-4C)alkylear-
20 bonyl;
R'* and R™ are independently selected from H, (1-6C)alkyl, (3-4C)alkenyl,
(3-4C)alkynyl, (3-6C)eveloalkyl, (3-6C)eycloalkyl(1-4C)alkyl,
hydroxy(2-4C)alkyl, amino(2-4C)alkyl, (1-4C)alkoxy(2-4C)alkyl,
(di)(1-4C)alkylamino{2-4C)alkyl, (2-6C)heterocycloalkyl(2-4Chalkyl,
25 (4-6C)heterocycloalkenyl(2-4C)alkyl, phenyl(1-4Clalkyl and
(2-5C)heteroaryl(1-4C)alkyl;
X is O or R'-N;
Y is CH,, C(O} or SOy;

Z 18 CN or NGy,
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R is H, (1-4C)alkyl, (1-4C)alkylcarbonyl;

or a pharmaceutically acceptable salt thereof.

The 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claim 1 wherein R' is (1-6C)alkyl.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-2 wherein R? is halogen.

The 4-phenyi-5-oxo0-1,4,5,6,7,8-hexahydroquinoline derivative according o
claims 1-3 wherein R? is R®, R"-aminosulfonyl.

The 4-phenyl-5-oxo-1.4,5,6,7,8-hexahydroquineline derivative according to
claim 4 wherein R® and R'® are independently (1-6C)alkyl.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-5 wherein R* is R''-pheny! or R''-(2-5C)heteroaryl, wherein the phenyl
or heieroaryl group is optionally further substituted with one (1-4C)alkoxy.

The 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroguinoline derivative according fo
claim 6, wherein R is H or R¥, R -amino.

The 4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative according o
claims 1-7 wherein Z is CN.

The 4-phenyl-5-0xo0-1.4,5,6,7,8-hexahydroquinoline derivative according to
claims 1-8 wherein X 18 0.

The 4-phenyi-5-0x0-1,4,5.6,7,8-hexashydroquinoline derivative according to
clanms 1-9 wherein Y 1s CHs.

A 4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative according to claims
1-10 for use in therapy.

A pharmaceutical composition comprising a 4-phenyl-3-o0x0-1,4,5.6,7.8-
hexahydroquinoline derivative of any one of claims 1-10, and pharmaceutically
suitable auxiliaries.

Use of the 4-phenyl-5-oxo0-1,4,5,6,7,8-hexahydroguinoline derivative of any one
of claims 1-10, or a pharmaceutically acceptable salt or solvate thereof for the

manufacture of a medicament for the treatment of fertility disorders.



