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4-PHENY] -5-OX0-1,4,5,6,7,5-HEXAHYDROQUINOLINE
WRSEDICAMENTS FOR THE TREATMENT OF INFERT%.%?\%%@MQ%S
present invention relates to
2-methyl-4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquino- 5 line derivatives, to
pharmaceutical compositions comprising the same and to the use of said
< -puEserhvatvzes for the mamHdactire ofonedicaments fox thextreatment ocdMENTS FOR
THE TRASTHENE GoRadBHbPiES serve important functions in a variety of bodily
functions including metabolism, temperature regulation and the
reproductive process. Gonadotropins act on specific gonadal cell types to
initiate ovarian and testicular differentiation and to steroidogenesis. The
pityitary gonpadotropin ESH (follicle .stimulati orpone):for- e e
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Recent Prog, Hone. Res. 35:301- 342,1979). Currently, FSH is applied
clinicalyifepiayasan stimsationderoNaian tbhyparsinulationdoois Wikding
fertilisation (IVF) and inductjon of ovulation in_infertile anov Iato&g women
(IR STt P R B 7 B8 SRR R P REEENWARE " Rt 6™ O
FepedEinbeyaadsansier tyrgsl 3o 1088 caswalmsidr matednypndifnantizmon and
and male infertility. The gonadotropin ES1Lis rel d_from. th [
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hormone regulating secretion of estrogens. In the male, FSH is

re3paREBY foroie iRwgigiur sl sbrmerersuRassiieBrand demof Sertbi304-
cells 9o sPRUL SR etagenesisy RUrifiad G is- usatislinisalligiteat ovarian

infertﬂlty_in females and 25 for some types of fajlure of spermatogenesis i

15 mANRSTBHEIOR JBINS (HsH RS Ae AR JarE RS CaR'B e dpeiprertite
fromoRumBR Wingsquges ndarg. aldew:parkss (MorsssidvAraed Rosenwaks,
Reproduct, hnmupol. and Microhiqlpg :143, 1988).. Alternatively, th
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FShhis meaiiéible commercially and is being used in assisted reproduction
30 (Olijve et al. Mol. Hum Reprod. 2:371, 1996; Devroey et al. Lancet .
339 1g0edosmyinz F3H dartlersbiivie HSHMsHoRBURehwadmp e Hyitence of

zoSDESHéﬁ&l%ﬁm?eTQ&%Qr%{ﬁS@p@{d estrogens, and from the placenta during
pregnancy. In the female, FSH acts on the ovaries promoting development of foliicles
and is the major hormone regulating secretion of estrogens. In the male, FSH is
responsible for the integrity of the serminiferous tubules and acts on Sertoli cells to
support gametogenesis. Purified FSH is used clinically to treat infertility in females and

25 for some types of failure of spermatogenesis in males. Gonadotropins destined for
therapeutic purposes can be isolated from human urine sources and are of low purity
(Morse et al, Amer. I. Reproduct. Immumol. and Microbiclogy 17:143, 1988}
Alternatively, they can be prepared as recombinant gonadotropins. Recombinant
human FSH is available commercially and is being used in assisted reproduction

30 (Olijve et al. Mol. Hum. Reprod. 2:371, 1896; Devroey et al. Lancet 339:1170, 1992).



that is a member of the large family of G-protein coupled receptors. These
receptors consist of a single polypeptide with seven transmembrane
domains and are able to interact with-the Gs protein, leading to the
activation -of adenylate cyclase. The FSH receptor is a highly specific

target in the ovarian follicle growth process and is exclusively expressed

in the ovary. Blocking of the receptor or inhibiting the signalling which is
nameallydaguced aRErfoShneediatiedieed ptos aetivatiolavill riitsthrine receptor

follicle developme nd thus.ovulation.and fertility. .Lew molecular wei
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hyperstimulation o alf of in Vitro fertilisation. Low molecular weight
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Application WO 2000/08015 (Applied Research Systems ARS Holdln%, .
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Internati | Application WO 2003/004028 (AKZO.NOBEL N.V. FSH .
mn(ﬁ?érqg?aé%?%%&ﬂgg&gléggfe& t%&%n‘bv&égﬁ%t?@(gﬁ%ﬂ%%o igtic (?cl)%ﬁgr? Lyt
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selectively activate the ESH receptor. Accordingly, in one aspect, therg is . 4
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detheativesehygenardtfdimuiad R4 dRERJyPeRimNgFEopnghpll of in vite
Wh%%is@ %% ';s (1-6C)alkyl, (2-6C)alkenyl or (2-6C)alkynyl; R2 is halogen;
- R3S SR6 or (1-4C)alkoxy, optionally substitgted with one of more

flugring »iRPS: weight FSH mimetics with agonistic properties were disclosed in the
International Application WO 2000/08015 (Applied Research Systems ARS Holding
N.V.) and im. WO 2002/09706 (Afiymax Research Institute).

Certain tetrabydroquinoline 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 2 need for low molecular weight hormone mimetics that selectively

" activate the FSH receptor.

Accordingly, in one aspect, there is provided a 2-methyl-4-phenyi-5-ox0-1,4,5,6,7,8-
hexahydrogquinoline derivatives of general formuia i

R4
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Formula I

wherein



XisOoINR7: R4 is R8-(2-8C)alkyl, R5-(3-8C)alkenyl, Rs-(3-8C)alkynyl or
R8-(2-4C)alkoxy(2-4C)- alkyl; Z is CN or NO2; R5 and R6 are
independently H or (I-4C)allcyl; or R5 together with R6 and the N to which
they are bonded form a 3-8 memberéd-saturated ring optionally
containing a further heteroatom selected from 0 and S; R$ is 011,

K114 0)akpiyI NHECNROGAQ)RILTIRESO2Rt1 or C(O)NRIR10; R'and e
éfe ilg%e endently H or (1-4C)alkyl; R16 is (1-4C)ahkyl, (I-4C)alkox,(1-4C;

) ?g%nyl(1-40)alkyl or (2-5C)heteroaryl(I-4C)alkyl, both optionally
RUASHORRE the((heBaRerpmativnaly witivinedmwitbrensubsmoeniiorine
selected from OR, NTH2, halogen, NO2. CF3, CN, (I -4C)- alkyl,
TC)alkoxy and (di)(1-4C)alicylamino; R"1 is (1-4C)alkyl, (2-4C)alkenyl,
FiCyalkiFyl, (1-4C)alkoxy(t-4C)alkyl, (3-6C)- cycloalkyl, (1-4C)alkoxy,
{alrAC)alkylatnings 08 Rhenvlor (28CAheteraanh Bowr_onionatlyxy(2-4C)-

substituted on the (hetero)aromatic ring with one or more substituents
skdeted from OH, NH2, halogen, NO2, CF3, CN, (1-4C)alkyl,

Aidedplkay,and (di)(1- 4C)alkylamino; or a pharmaceutically acceptable
salt thereof. The 2-methyl-4-phenyl-5-oxo-1,4,5,6,7,8-hexahydroquinoline

e A0a S ARSI iR Bttt % H receptor activators and can
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like agonises, with the advantage that they,m e prepared
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jsclosyse may be used for the, tr, t of fertility disorders e.g. ’

g%)n rol eda{)evarl?ﬁlh%eagys%rrﬁg ti-‘cr?’r?} and IVF procedures. - 3a In another

B Pect] wordks dlodidetkexy(1-4C)alkyl, or phenyl(1-4C)alkyl ot

Wﬁk&émyﬁﬁm%ﬁﬁ@pﬁ&%ﬁ‘%ﬁ%%ﬁﬂéﬂ%'@@e dervaliMe@stic ring
Isclosed herein for'use in therapé/. In yet another aspect, there is __

RO GBE O PRETRYREEUAEE| CHRRTS0 M EniHaing 22ean ity A3, O, (1-4C)-

pheny-22exond.4, 56 (@hexahdrauingline derivative as disclosed

herein, and pharmaceutically suitable auxiliaries, Iq still an r aspe

i o e BT S s o0

heyatwEDquinojine deridgiive @ itistiosed heshinyboa phalinaceaticatiyth

agl(n:tez !EB. j)lfesé)as‘lsgtgtred on the (betero)aromatic ring with one or more substituents
selected frbm OH, NH,, halogen, NO;, CF;, ON, (1-4C)alkyl, (1-4C)alkoxy and (di){i~

4C)alky1anﬁin0 ; or a pharmaceutically acceptabie salt thereof.

The 2-methyl-4-phenyl-5-ox0-1.4,5,6.7.8-hexahydroquinoline derivatives disclosed herein
are potent FSH receptor activators and can be used for the same

clintcal purposes as native PSH since they behave like agonists, with the advantage that
they may be prepared synthetically, may display altered stability properties and may be
administered differently.

Thus, the FSH-receptor agonists of the present disclosure may be used for the freatment

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



solvate thereof, for the manufacture of a medicament for the treatment of
fertility disorders. WO 2006/117371 PCT/EP2006/061978 -4 The term
(1-4C)alkyl as used in the definition mgans a branched or unbranched
alkyl group having 1-4 carbon atoms, being methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl and tert-butyl. The term (1-6C)alkyl means a
In DEBAED %E’pQ{t,U{P}@F@%CB%@iaQM gitgiéﬁﬁt}]amgiﬁ:ﬂ-y'ﬁSC@EQ-Qm.ﬁ@tm@xﬁﬁf/droquinolme
example methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, n-pentyl
deréY?ﬂ’Y?—ﬁ%’S‘(Wlﬁsﬁ%}tgﬁW I HEYRIAEY used in the definition means a
branched or unbranched alkyl group having 2-4 carbon atoms. The term

n %z%%éﬁ!&ﬂygs%%&,%grmsﬂ;s@osiﬁﬁgl itian.meanssbranched ar Ynranghed mey-4-

alkyl to group having 2-8 carbon atoms. The term (3-8C)alkenyl means a
phepdntRaet bf-0forarhal AReHr §oup HEVIHG'S-8 BarbddtsHs, tRtpns and
phZpreReRylly2-bitenyx3rbutenyl, pentenyl, hexenyl and octenyl. The term

(2-6C)alkenyl means a branched or unbranched alkenyl group having 2-6

carbon atoms, such as ethenyl, n-propenyl, 2-methyl-2-propenyl,

In 2tUtenrepheB-dneshyibens ipanmeaiiplaig hexeryk FHeetbrht-hac)atiestyl-4.5.6.7.8-
nelikuisgumeans &vanched arushianchad alkenyhgraupuhavindReptable salt or

carbon atgms, such as ethenyl, 2-propenyl, 2-methyl-2-propenyl, .. ]

SOl BT AR BUVRHBT T fo (B NS TR S e ipgers
unbranched alkynyl group having 3-8 20 carbon atoms, such as
2-propynyl, 2-butynyl, 3-butynyl, pentynyl, hexynyl and octynyl. The term
(2-6C)alkynyl means an alkynyl group having 2-6 carbon atoms, such as
ethynyl, 2-propynyl, 2-butynyl, 3-butynyl, pentynyl and hexenyl. The term
(2-4C)alkynyl likewise means an alkynyl group having 2-4 carbon atoms,
25 such as ethynyl, 2-propynyl, 2-butynyl and 3-butynyl. The term
(1-4C)alkoxy means an alkoxy group having 1-4 carbon atoms, the alkyl
moiety having the same meaning as previously defined. (1-2C)Alkoxy
groups are preferred. WO 20061117371 PCTIEP2006/061978 5



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

WEBIAS(BLE® cycloalkyl(1-4C)alkyl means a cycloalkylalkyl grotpaee061978
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cycloalkyl group of which has 3-6 carbpn atoms with the same meaning
as previously defined and 5 the alkyl group having 1-4 carbon atoms with

thesSame Maaning ASAIRIGHSh: definfinTRe-ter MiZRbdheieraBMched alkyl

means a substituted or unsubstituted aromatic group having 2-5 carbon
SRR BV SRR GERAY SIREPB SRE R TR Ee RECRYY FFORIORY o Tate-oc-butyl
liked tapidazalyl, thiadiazolyl, pyridinyl, thienyl or furyl. Preferred heteroaryl
groups are thienyl, furyl and pyridinyl. The (2-5C)heteroaryl group may be
aftechech ViatU dkybmetns atbinrehei hetenbatoched #asipteu heviegm-6 carbon

(2: eroarvi(l- heter I he, Ne

o, en

predardwesk as previously defined and the alkyl group contains 1-4

carbon atoms with the same meaning as previously defined. The

(LRGSR YO8 P DTS ARERIHER BIFARE LS TRBIEA SRRt

withpneanhgorecaistiiuends selected from 01-1, NF12, halogen, NO2,

CF3, CN, (1-4C)alkyl, (1-4C)alkoxy and (di)(1-4C)alkylamino. The term

plika w45 pkskyieansal pheny Hgfoiioattachecktbranhiybgrobpitheihgky!
-4 ¢ 0N atoms as defined previously. The phenyl group may be

I b
{O1ns. ;
sgg)sut??éflegl %n h one %I‘F‘ arﬁ%nrgé substituents selected from Olt, NF12,

h?ﬁ&%’ﬁ@%c%@eﬁ%&&@%@ﬂcﬁ%ﬁ%} dnalkoen aa‘%ngl group having 3-8
(di)(1-4C)alkylamino. The term (di)(1-4C)alkylamino as used herein )
nFEERME ARBRITISTY S G RISAYs SRS S hiutraub Seitad itk eaikynd octenyl.
groups, each of which contains 1-4 carpon atoms and has the same . '
G T ARATEN) JRHECE RS ot FO REgaREPe 76
Wit swnhiheubh tes whiehytheyeretdntded:tRglmaydernylaBe8tenyl, 3-butenyl,
memtbergd g%gkgggonally containing a further heteroatom selected from
O%er?qa@r‘ xam”p’l“eS" (')f_ such ring are pyrrolidin-1-yl, piperidin-1-yl,

azep| nc'e}ﬁ}'l ¢ EE@}B{%%BQI%%E%Q tH:lQéHQ rp hﬂgﬂéﬂé}{l o h&fﬁﬁﬁ&ﬁ@' Ogﬁéhy} group

means fluorine, Chlorine, bromine or iodine; chlorine, bromine or iodine_ _
béHiGasré e rERoONP 0B 7S YhPET A ODeH 06 TR e FEPfatrh 2-butenyl
pl&garga&ﬁégggally acceptable salt represents those salts which are, within

the scope of medical judgement, suitable for use in contact for the tissues

of hignans @P8)alkynyl means a branched or unbranched alkynyl group having 3-8

carbon atoms, such as 2-propynyl, Z-butynyl, 3-butynyl, pentynyl, hexynyl and
octynyl

The term (2-6C)alkynyl means an alkynyl group baving 2-6 carbon atoms, such as
ethyny!l, Z-propynyl, 2-butynyl, 3-butynyl, pentynyl and hexynyl.

The term (2-4C)alkyny! Hkewise means an alkynyl group having 2-4 carbon atoms,
such as ethynyl, 2-propynyl, 2-butynyl and 3-butynyl.

The term (1-4C)alkoxy means an alkoxy group having 1-4 carbon atoms, the alkyl
moiety having the same meaning as previously defined. (1-2C)Alkoxy groups are

preferred.



lower animals without undue toxicity, irritation, allergic response and the
like, and are commensurate with a reasonable benefitirisk ratio.

W@k asEutically acceptable salts 5 are well known in the BRTERRPHIAL 7S
be obtained during the final isolation_and purification of the compounds of
the invention, or separately by reacting the free base function with a

itable mingral aci ol %]W AR Foms, bei
%uf%?%gg?%%%ﬁﬁ g%ga%ixe?é%q gg%érﬁa%égfor examplz égzé%%ﬂ@rblilc a%Iin&q, e
oitridopoigy Lt apelnbuadicyidenenatienthtardrhagid, malonic acid, fumaric
acid, glycolic acid, succinic io acid, propionic acid, acetic acid, toalicv]
e s MR HoTEl THEBHE BPElEIRURIR AR e sraloaly
CORMBOLNGRIGCBRE AT teolar mue hiihateinaks thedihey inventitnsdisdefined and
relates to compounds, of formula I, wherein R' is (1-6C)alkyl. In_parti

5 ikeiplg Wﬁ%ﬁ‘f&@t&%Bﬂﬁ%@ﬁ%swﬁéhrglﬁ |sé(flia€%na%<%/sl B Kﬁ‘o’%tﬁs%ld%ed
particularl *is n-propyl. is Ano ' [ ;
CShag SEUa o e E AR Y L TR PR snoup pavine
adffectrtthe dtventiohatdrse e USRS IS TERISEP I w@mmﬁ 74angN; tike
THR dRyaRHoR; O ARIEOMRRLNGSRCERIHINGdRaRN Eab: d
w%%é%&g%%%%gg@é%@gtm another aspect of the inver t“i%smgl@ ps‘are
8B B ES WHeTeTh s SRIREPETST EPRSBBEIG RN df oo

10 8RS BethiridahiRdsand X and Z as defined here above are
combined in the definition of the 2-methyl-4-phenyl-5-oxo0-1,4,5,6,7,8-

haxahyero(uis0jirethariativesbiiomeuta la 26tetatdkyéraspedhofhtteroaryl
invention.concerns compaunds according. r i ave an.
RO P BT oty IS ORGP Y BHE D 82 5 Ances o
33)evBuithblicfrethads fbr thdrepamtiomsinhe -4 carbon atoms with the same
2 ppetiyl-4 % R 7858 IBOYinS:fe @tives@h on the
s t%r%%%g%{ﬁﬁﬂ%%ﬁ%eélow WO 2&%@% %%T|5%2006/061978

15 7 (Rele)ORAEROTRRGIR DR Mpe- bsigenis seiyeesd3ap PH, NH:, halogen,

NQ,, CFs, CN, (1-4Calkyl, (1-4C)alkoxy and (di)(1-4C)alkylamine.

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

4 carbon atoms as defined previousty. The phenyl group may be substituted with one or

more subsiituents selected from O, NH,, halogen, NO», CFi, CN, (1-4Cjalkyl, (1-
20 4C)alkoxy and {di)(1-4C)alkylamino.

The term (di)(1-4C)alkylamino as used herein means an amino group, monosubstituted
or disubstituted with alkyl groups, each of which contains 1-4 carbon atoms and has the

same meaning as previously defined.

in the definition of Formula I Rs together with R and the N to which they are bonded

25 may form a 3-8 membered ring, optionally containing a further heteroatom selected
from O and S. Examples of such ting are pyrrolidin-1-yl, piperidin-1-yl, azepin-1-vl,
morpholin-4-y! and thiomorpholin-4-yl.

The term halogen means fluorine, chlorine, bromine or iodine; chlorine, bromne or

iodine being preferred.



OHRIN H IVI The 1,4,5,6,7,8-hexahydroquinoline derivatives | of the
present invention can be prepared starting from cyelohexane-1,3-diones

WORMSHATAT formula Il, enamines of general formula 11l and BEAZAAEKPGES®
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of general formula IV, wherein R, R2, R3, R4, 5 X and Z are as
previously defined, by the well-documented three component Illantzsch-

OiRE R¥HLeRHensaleR RActaBRelnIesHBMFECRLYPR which are, within the

cyclo-condensation reactions_can be found in: Bioorg. Med. Chem, Lett.
12qp0eDredinel fudgemenG HEHRbEOROT BB oRiaes far &eélﬁfufi&rf- urggns and

Syalett£2002)-88:02 JRaue feiitRasriklidR00R) #83eadkdsd alviethe GRernd are
42 (1999) 10 1422-1427

, ibid. 52666-5271, ibid. 41 (1998). 2643-265
W@j%%é@,%%iﬁa.??@&@m?ﬁ%b; 2248 a%%a‘i f?@é%?ﬁ?%’r‘é% salts
GhenveB4kibeail 2 IU8-226Thibidmiy ¢d obi)iash-6aightm. iRel i¥dation and
(1972), 1-42. . The above mentioned reaction is _typical 1 t
Pt b M R S L
(iBo)piopandl cethidok metkaholbir miktarehtironbidric Xei).RPoFEARE acid, or
C@Hﬁﬁcogdﬂp @%ﬁ 53015%1\5!4 Qn@ sacg ay%_f %xgﬁn L als!:élilbﬁ Jaﬂd?éﬁx% acid,

V-a: X= ) I-a: X= 0 V-b: X=NR'I-b: X = NR' 15 Alternatively, o
coTpEILANG BrieneihmaritRrlampnatenvits TrpavRCidq e Yo dradaguccmic
preyiomsiyidialined apeiX &1, smbeahtaineddy skandarkO-alkylation of

compounds of general formula V-a. In a typical experiment, compounds

Via @fekpaatad invaniied 20061hi ¢3FbRed ER3ANO¢G6 TONiiad wherein X=O.
The invention also relates to compounds of formula I, wherein R is (1-6C)alkyl In
particular, the invention relates to compounds wherein R' is (1-4C)alkyl Most

particularly, R' is n-propyl.

Another aspect of the invention are compounds according to formula T wherein R is
Cl,BrorL

In yet another aspect, the invention concerns compounds of formula I, wherein Z is
CN.

The invention also relates to compounds according to general Formula I wherein R’ is
SONRR”.

Siill another aspect of the invention concerns compounds wherein one or more of the
specific definitions of the groups R! through R' and X and Z as defined bere above are
combined in the definition of the 2-methyl-4-phenyl-5-0x0-1,4,5,6,7,8-

hexahydroquinoline derivatives of formula L

Vet another aspect of the invention concerns compounds according to Formula T which

have an ECs; in the binding assay of less than 10° M (as described in example 33}.

Suitable methods for the preparation of the 2-niethyl-4-phenyl-5-0x0-1,4,5,6,7,8-

hexahydroquinoline derivatives of the invention are outiined below.



solvent, such as dichloromethane, N,N-dimethylformamide, dimethyl
sulfoxide, ethanol, tetrahydrofuran, 1,4-dioxane or toluene with
wappneprzely substituted alkyl halides of formula VI (Hal = BFIBE20GHAES
presence of a base such as triethylamine, N,N-diisopropylethylamine
(DIPEA), potassium carbonate, cesium carbonate or 5 sodium hydride,
optionally in the presence of a catalytic amount of potassium iodide or
tetrabutylammonium iodide, to give O-glkylated derivatives of fog\nﬁ:ﬂa I-a.
Alternatively, O- alkylat%d compounds’of eneral formula l-azganhe rs
obtai by using ar [known Mit s
VI, t nylphosphi (optlonally
aZtdicarbdkylate (e g. diethyl azodicarboxylate) to in appropfi
such as 1,4-dioxane, tetrahydrofura?'n ofdichloromethang, a €
ambient temperature. Likewise, compounds of general formula Ifb
whereih R1, R2, R3, R4 and Z are as¥previously defined and X £ NR7,
can be obtained by N-alkylation of compounds of general formula V-b
with compounds of general formula VI, using the same methods 15 as

d&‘s‘@n&é@ﬁf@rﬁﬁéﬂ@@fﬁv@gweh%ﬁ%%mﬁwIa% e, BRSPS VERHOR AR be
i %\1 Gl RefR3 e Onil QydoBzME-R2 HljortdsEoh Jérerfi=NRmndlII enamines of
I-

R7 N'H R7 HR2 R3 c Alternatiye m ds.of .3 R,
getiarenibmia 1 Euhs ey TP E R BRrE T B
5 a@@ﬂ%&y&pb@ﬁt&m@ﬁ dtiehydeghef wﬁ@ﬁt\fﬁdaukﬂéhtw]’thre@mﬁaﬁomat Hantzsch-

substitut alk ro%g) (re .3-ethoxy-propionaldehyde,
(ngfﬁ’ i&cé’fhoxy 0 ace (faehyde 7-hydroxy-pentanal) with

Coﬁé?a?é‘é‘%ﬁééz?eﬁ&%@ %S‘rgf%bxlsgr[&g%fﬁg WMons cap be found in: Ricorg. Med.
Chem. Lett. 12 (2002) 1481-1484, J. Chem. Soc., Perkin Trans. 1 (2002) 1141-1156,
Synlett (2002) 89-92, Drug Dev. Res. 51 (2000) 233-243, J. Med. Chem. 42 (1599)

10 1422-1427, ibid. 5266-5271, ibid 41 (1598) 2643-2650, WO 9408966, Arzneim.-
Forsch./Drug Res. 45 (1995) 1054-1056, J. Med. Cher. 34 (1991} 2248-2260, ibid. 17
£1974) 956-65, Chem. Rev. 72 (1972}, 1-42. The above mentioned reaction is typically

conducted at elevated temperature in a protic solvent like for example acetic acid,

{iso)propanol, ethanol, methanol or mixtures thereof,

HaI’R!* or Ho‘R4
Vi Wi
Hat = Ci, Br, |
Veg X= 0O FaX=0
Wb X = NR7 fu: X = NR7

15

Alternatively, compounds of general formula I-a, wherein R, R% R, R and 7 are as
previously defined and X = O, can be obtained by standard O-alkylation of compounds

of general formula V-a. In a typical experiment, compounds V-a are reacted in &



WO 2006/117371 PCT/EP2006/061.978 9 such as sodium

cyanoborohydride or sodium triacetoxyborohydride, or zinc/acetic acé(/jdéw'ig
WRHIHHVE hmination reactions are well known in the art. AddiIOHANN

compounds of general formula V-b cag be converted to the
corresponding mines of formula V-c upon reaction with aldehydes VIII by
r@@%b@ﬁd S well kQQWﬁc’E}Qdf&&ﬁ}ﬂﬁd_ @,%Q\t@ﬁhﬁ:%&hﬁfﬁﬂﬁmg&,bkﬁﬂdﬂx@ﬁiogﬂ%ﬁde,
a reducing agent such as sqdium borohydride to give compounds I-b, F
PR Y Hfﬁiﬁﬁn?xw@mﬁ%ﬁﬁim%ﬁ%%ﬁ ik
oralk\a kg FEar-fctong) rdupphddittendliybiiesuch as triethylamine,
1 ,8,7,8-hexahydroquingline.derivatives | of the present invention
bgl%i %%r&pﬁg}%% i g%g%%“jfatgﬁ}ﬁﬁuﬁoncgﬁge%%m%i%?f?&gﬁ? hite or
5 heoditmydrpdriinotipodalt atitteofsgererd kst yteaguwhef sistasiivridodide or
3 Z are.as previqusly defined an IS.8:S ' alkyl,salkenyl, y o
Qﬁ%{gﬁ?@?%%}%yl 1%gﬁrlc%g’p i%d G8 isga] ui é?(?%alt%%%}%%g&galjde, 4 ;.a
prolteutaidvilyd (sajkyiristoetstpaniis T apngerldpamplackarseRyin Airngshy usng
and g ke WRishsanheReNAlN:RIILAH VeIt esnia OroupSSiafiagf fRkphine

R8. Is For exa.mgtle, compounds of general formula |-c can be obtained by
reRRSPARBY e Gteearleg ot Bt b BB ReRIE Jede AT RS ACRY PRIROXVIte)
10 WhemiRddGale actdablend BGI1QRBNNY: HdhRZoiiRenRE Rhtofarhéthane at

PG-cleavage O.i Zz N !i R1 H RI H~ IX-a: PG = Protective group I-c
elevated or ambient temperature.

Likewise, compounds of general formula I-b, wherein RY, R RS, R* and Z are as
previously defined and X = NR’, can be obtained by N-alkylation of compounds of
general formula V-b with compounds of general formula VI, using the same methods

15 as described for the conversion of compounds V-a to 1-a.

R4
xH gh X
R2 R3 ’ R2 RS
& »
o Vil - o
| 7 7
P Lo
R1 N R1 r\z/k
H E’A H

R17 N
B

V-c

Alternatively, compounds of gemeral formula I-b can be prepared by reductive
amination of appropriately substituted aldehydes of formula VI, wherein B-A is a
substituted alky! group (e.g. 3-ethoxy-propionaldehyde, (2-methoxy-ethoxy}-

20 acetaldehyde, 7-hydroxy-pentanal) with compounds V-b and a suitable reducing agent



Y is an alkyl, alkenyl, alkynyt or alkoxyalkyl grbup WO 2006/117371

PCT/EP2006/061978 -10 protective group, such as t-butyldimethylsilyl
WTFBDMS)3tertrahydropyranyl (THP) or benzoate. ProtectivégFgi3oe6/061978

manipulations are well known in the arti For example, see: Protective

groups in Organic Synthesis, T.W. Greene and P.G.M. Wuts, John Wiley

& sans, the.. New York,1999 1 G NHo Y X XY RR 1L B3 R2AR3 acid.

R?ﬁ%&aﬁﬁf?wﬁh?%ﬁgfﬁgﬁ%%%f 2 ZNF%ﬁgN&R%?N Iglyl\l' HHH IX-bi-d

IXRedtctive @MsatOT seBtioBS ¥résvepll AW ety aeiikdAitiomalkio ggamginds of

g%@ﬁ%ﬂﬁ fsampoynds, pi.gensrakiorpyir &&régﬁ‘&ﬂ&kﬂglﬂzﬁ 12 oRB BT £ upon

a

as previousl| “defined, are prepared from compounds of general

foreaelianxeitinalfsteriesGViEh b dorergronB by auEinte P ith skifisdoifs the att
ammoRia inA suilakle salventsuehas dodnidioxRng, acktenibdvigrirde to give
tetrahydrofuran. Alternatively, compounds of general formula to IX-b can

b BB IR sodium azide in a suitable solvent such as NN-
dimethylformamide or tetrahydrofuran, to yield compounds of general

formula IX-c, which can B¢ reduced by the art-known Stauginger

reduction using triphen)p!@\ﬁosphine (optionally resin boufid) in wet THF,
optionally in the pr Raqueous HCI to give of general
formula I-d. is In the specific cases of compounds X4 rein LG is

bromide in an aIIyIicO osjtion, the reaction with sodiuin azide-followed by
Staudinger reducti an giford ,Br (NH2 ~J(}, LNH2 XX~IX A, R2 R3 1.
NaN, R2R3 R2&R N R1 N

th

XY = alkyl, alkeny!, alkynyl |
or alkoxyalkyl group
EG = functional group

Additionally, the 1,4,5,6,7,8-hexahydroguinoline derivatives I of the present mvention
can be prepared staring from appropriately functionalised 1,4,5,6,7.6-
10 hexahydroguinoline derivatives of general structure IX, wherein RLRL R, Xand Z
are as previously defined and Y is a substituted alkyl, alkenyl, alkynyl or atkoxyalkyl
group and FG is a functional group (e.g. halide, protected hydroxyl, protected amino,
azide, cyanao, carboxylic acid, ester and the like} which can be eventually be converted

to groups defined for R,

15 For example, compounds of general formula I-¢ can be obtained by removal of a

protective group from compounds of general formula IX-a, wherein PG is a suitable

PG
0
Y

IX-a: PG = Protective group I-c

Y is an alkyl, afkenyl, ailkynyt or alkoxyalky! group



2.PPh30 0 Zz RIH~~R1J~~H~R1"H IX-d l-e I-f n=1,2,3,45 WO
2006/117371 PCT/EP2006/061978 - Il regioisomeric products, being

WeGHpBLHdS of general formulas I-c and I-f, respectively. 0 SCRERPEE/061978

10

15

HN-ALK ALK-N~R11 ALK-N'S" i0 X XgX. X.Y R2 R3 R2 R3 R2 R3 R2 R3
HN-ALKOOOor ZZ ZR1HR1jN,HR1HRIIN IX-e IX-f:
Uy Isigh AKEdimaldstih (ihoME ﬁ@%@ﬁﬁﬂaﬂegym@— HP
bestech&rng% ?(Hggn alkyl, allt}ényl, al y%y}imo(r allgoxyzjilkyl roup ompmds) >
dregeneeaProestiig REP AR RHPWRHEBRAF vell ﬁsz@'%é%ﬁw, ?ty Hpezample, see:
preyioysly Ssfipes, oapdhe BrapRied ywslandand Meryiatiomels, John Wiley &

N-sulfonylation_of s compounds of general formula IX-f, which are
SHRthdBzddeonPderivatives iX-e and (1-4C)alkylamines of general
formula PI2I\{- lk. In a typical experim;zant, compounds m;f are reacted in
a solvent, sugh as dichloromethaneyN,N-dimethylformamide, ethanol,
tetrahﬁczjrofﬁran, 1,4-dioxane, tpluéne, Aémethyl-pykpliﬁn-%gne or pyridine
with aapprpriately substituted alidg(e.g. RIRC(J-Chhagid
(R to C(OFO0-C(O)-RI¥¥or sukenythalide (6. R1=S62-E4y in

- diisepropylethylamine
derivatives of

general formula I-g can be obtained by reaction of derivatives [X-f with a

carboxylid&tids of general formuld®R1-COOH in the prféSence of a
LG = OMs, OTs, Br, €1

Y is an atkyl, alkenyl, alkynyi or alkoxyalikyl group

Compounds of general formula I-d, wherein R}, R% R®, X and 7 are as previously
defined, are prepared from compounds of general formula IX-b in which LG is a
leaving group by treatment with agueous aramonia in a suitable solvent such as 1,4~
dioxane, acetonitrile or tetrahydrofuran. Alternatively, compounds of general formula
IX-b can be treated with sodium azide in a suitable solvent such as NN-
dimethylformamide or tetrahydrofuran, to yield compounds of general formula IX-c,
which can be reduced by the art-known Standinger reduction using triphenylphosphine
{optionally resin bound) in wet THF, optionally in the presence of aqueous HCl to give

compounds of general formula I-d.

Tn the specific cases of compounds IX-d wherein LG is bromide in an allylic position,

the reaction with sodium azide followed by Staudinger reduction can afford

B (,NHQ |
NS A XA)“
RZ R3 R2 R3 R2._ 4 _R3
DR . @
= —— = ~F
0 2. PPh, o O 7
P o | ﬂ\
R N/\\ RT)\/\N)\ R‘I/]\/\N
H H H
IX-d e I-f

n=12345



is coupling reagent such as diisopropyl carbodiirnide (DIC),
(3-dimethylaminopropyl)- ethyl-carbodiimide (EDCI),
wo-thengetrazol-l1-yl)-N,N,N',N'-tetrarnethyluronium tetrafluorOiBgIRA6/061978
(TBTU) or O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU) and a tertiary amine base (e.g. DIPEA) in a

coupling reaq;gnt - as described f)feviously for the preparation of :

o
. . -~ ’Y
derivatives-g from compounds’{X-f - to give compotinds of formula M.
wheref# B 2006/117 P2006/06% P R2, R Rey ™
R10, X A yl

I z

methods® Tkéatment of Rear

solvent such as N,N-dimethylformamide or dichloromethane mbient.or.
e REEATEHRICATE: 20784 SR f 5 e Rty
IX-h, accessible by saponification of corresponding alkyl esters 1X-g, can

be condensed with amines of genepakstructure RER using aALK. ,"s‘jRﬂ

TCS

eSSt genaélf? ormula

N

aré 2gé't\p'“K[eviqu'sl fined and Y isa yl, alkenylga

or alkoxyalkyl group. Alternftively, gompounds of gnef;al formu
can bé cdnvefted to the corregpanding acid chloriflesiX-i by art kngwnl

XYc acids of general ®rmiula IX-h With )

thionyl cr.llq!%ge or oxaly}_ggiggg&@)g%ﬁ DME,IR @.suifable solvenksychcasy

dichlorome

ane or toluene gives the corresponding acid chlorides IX-i.

SubgggeRaidrastien with aminesgf gene el siueireiRARIEN |,
optionally in the presence of a suitable tertiary amine base, yields

compounds of general formula I-i. R.10 y OH O Y N.R9

YOALK O 1]

X' COOpRAM. ¥ BdralRBrRARBHRICR2WRBIGORG %221% R1-HKrang; K are as

R

5

10

13

20

]p%él;fiol?él'? Béfgxgd,lcénl Be/ f{%:ﬂ%g lgizz'émlﬁ-agyiation or N-sulfonylation of

compounds of general formula IX-f, which are synthesized from derivatives [X-¢ and
(1-4C)alkylamines of general formula HyN-Alk. In a typical experiment, compounds
IX-f are reacted in z solvent, such as dichloromethane, N,N-dimethylformamide,
ethanol, tetrahydrofuran, 1;4-dioxa;rie, toluene, 1-methylpyrrolidin-2-one or pyridine
with an appropriately substituted acyl halide {e.g. RYU-C(0)-Ch), acid anhydride ®R"-
C(0)-0-C(O)-RM) or sulfonyl balide (e.g. RM-80,-Cl) in the presence of a base such
as triethylamine, N,N-diisopropylethylamine (DiPEA) or pyridine, fo give N-acylated
or N-sulfonylated derivatives of formula I-g and I-h, respectively. Alterpatively, N-
acylated compounds of general formula I-g can be obtained by reaction of derivatives
IX-f with a carboxylic acids of general formula RM.COOH in the presence of &
coupling reagent such as diisopropyl carbodiimide (DIC), (3-dimethylaminopropyl)-
ethyl-carbodiimide  (EDCI),  O-(benzotmiazol1-yl-N. NN N -fetramethyloronium
tetraflyoroborate (TBTU) or O-(7-azabenzotriazol-1-y-N.NN° N -tetramethyiuronium
hexafluorophosphate (HATU) and a tertiary amine base (e.g. DHPEA) in a solvent such

as N, N-dimethylformamide or dichloromethane at ambient or elevated temperature.

Carboxylic acid derivatives of general formula IX-h, accegsible by saponification of
corresponding alkyl esters [X-g, can be condensed with amines of general siructure
R°R'"NH using a coupling reagent — as described previously for the preparation of

derivatives I-g from compounds IX-f — to give compounds of formula I-i, wherein R,



Y is an alkyl, alkenyl, alkynyl or alkoxyalkyl group R1 H IX-i to

Compounds of general formula I-d can be N-acylated to give compounds
WORNEAEAID 0 R11 NH2 HN'U, R11 HN'Sb X y x.Y X.Y i RECRERP RIS

R2R30o0r0i RIINSRINRIH H.1xd 1-j 1-k Y is an alkyl, alkenyl,

alkynyi or alkoxyalkyl group WO 20061117371 PCT/P+P2006/061978 -

g}gzﬁ teEmulapd, wherein Rl Bz, Bl desh@ghd 918 AS4NGVIAUSH, alkynyl or

ned. These acylations can be achieved using the same synthetic

priscapiaies menyéleraestriietPraPotE LR BERat AoBPH VAR Ry RBHT e
COMARURGS X Riilan o thehksulianylajondteastions ntdsyativeshéd: of

to give compounds I-h, 5 compounds I-d can be sulfonylated tokﬁ

e ive, .
COREHASIS RHERSTHRPRRARE Yk e P Y Bt A8y g 20
5 AbKANIR4 sHMNIRARR RBsRA BdidnlortrbdhaRd drl tdthibdel giveAiié corresponding

(1-4C)alkyf. Compounds of |.f 1-1, wherein R1, Rz, R! 1
R e bt N AR B8 o TRy AL R o L

algeiydits or Ketopestiarmaldeahydole teateia ks desspropiidrakiehyemds of
bu%rar\g%h%gﬁ ?cetone or butan-2-one), using the
gehe ) 4 I-L

OH

b _R%
Ry N
R10

R1

R2 B3 R10
O
Y is an alkyl, alkeny!, alkynyl or alkoxyalkyl group /m
R1 N A

H
e

N

10 Compounds of general formula I-d can be N-acylated to give compounds of general

g QS LRI
X,Y }[(,-
) 3‘\. r3 R2 [ e R3
| $
= - 8] or
0 !
| . z
| | [
Rt NS R1 N
H H
I-d & Ik

Y is an alkyl, alkeny!, alkynyl or alkoxyalky! group



same methodology as described for the preparation of compounds I-b
from V-Db, to give: compounds of general formula I-m, wherein R', Rz, R3,
wB40and:Zzare as previously defined. N ao RI O H2N H2NZCH/RR206H4165278

The substituted cyclohexane-l,3-diones,of general formula Il are
commercially available or can be prepared by literature procedures.

Relevant examples are found,in:_1. Med. m, 43 (2000) 4678-4693,
R RH il RSO0 4 T 7B, 3 MEEE Cdls. SePTHE oL e
ibiely 1240tk 234 bt Q26103 45D ghSsante Cpit hetid. ro(b8T3}) 460 wahepssBmd for
88 (1955) 316-327, Justus Liebig Ann. Chem..570 (1950) 15-31. WO

2 @*ﬁ%ﬁnﬁg%ﬁé%%%%%%cmﬁ) "ﬁ?eg E%rfgpound of formula lll-a is
cemmergialy.availahle, and LomRRRRd IR Rasihaer dasumanigehiibunds I,
literature, see for example: Drug Dev. Res. 51 (2000) 225-232. ,

5 BeomaIehy iesat §eEHAPIRAGIR BIVa CHRBRSTERDLEIPRY Ko Bs R X
p%\@%yagﬁgmﬁg@q&g@@, are readily prepared from benzaldehydes of
general formula X-a 5 using the same methods as described for the
conversion of compounds gf formula V-a to I-a. u&ewﬁe, compounds of
general formula IV-b, wherein R2, R3 and R4 argas preyiously defined

St 1 the same
methods as describeq,fe conversierr-of comppungs of formula V-b to
LQHOH X-a: X=0

IV-a: X= 0 X-b: X 5NR{IVjb: X = NR' 10 The ‘ |
1,4,5,6,7,8-hexaﬁ%]6%%\|ﬂ6‘|me derivatives of*beneralﬁformula V can be
prepared by the aforementioned Iiantzsch-type‘ %Ycl_ocondleri]sation
reaction between cy35|ohexanediones I, enarihes i ane Q’idehydes X. H
X'H OXR2R3

Compounds of general formula I-l, wherein E', R% R, R* and Z are as previously
defined, can be reductively alkylated with simple aldehydes or ketones (formaldehyde,
10 acetaldehyde, propionaldehyde, butyraldehyde, acetone or butan-2-one), using the
same methodology as described for the preparation of compounds I-b from V-b, to give
compounds of general formula I-m, wherein R, R, R, R* and 7 are as previously

defined.

15 The substituted cyclohexane-1,3-diones of general formula I are commercially
available or can be prepared by literature procedures. Relevant examples are found in:
7. Med. Chem. 43 (2000) 4678-4693, Tetrahedron 56 (2000) 4753-4758, I. Med. Chem.
35 (1992) 3429-3447, ibid. 24 (1981) 1026-1034, Org. Synt. Coll. Vol. V {1973) 400,
Chem. Ber. 88 (1955) 316-327, Justus Liebig Ann. Chem, 570 (1950} 15-31.



R2R3I1ll L+ ROHzNZ OOH 1. RIH Iflll XV i5 Compounds of
general formula V-d-e in which R2 is Br can also be obtained by ortho-
WHRIXEDXTFIX HR3BrR3HR300it+ 111 + z z O R H RIB{TRIEA001460578
V-f: X0 V-d: X=0 XlI-b: X=NHV-g: X% # NH V-e: X = NH WO
2006/117371 PCT/EP2006/061978 -15 bronunation of phenols or

a?ﬂén&s e e? e %H @fm 18, ,H&%ﬁgﬂ'ggaa@ash&% coliSmd TT1-b has been

compou ormu synthesizedfrom compounds’ll and IIl and
a&mnme@d(mﬁgmmmcﬂqqymﬂmm&m%m 2255t

compounds of formula V-d-e upon treatment with brgmine in a suitable

sBiRzHdsvFca oA cete i 5 eh AN ob o P BfERIBrEmeth e F rtudegreviously
theraek eptionallpintbe-prasanes.afcadinmeasainigdaltematively formula X-2

N-bromosuccinimide jn N,N-dimethylformamide or acetonitrile .ca

S o oo Bre e S 31 B v-=
Ttans: 2L &¢RA00)ip3uhdd 87 defihg. Ghama W(ﬂ,%ﬁéréﬁ%zmléﬁn&lﬁ are as
HOHOQR H .S 71 R2 S1-N,R6. H llOVI VII
TS S AR | 5 O T PR BB OB 0R O Py g g Same
AdditionaHy, d@mmb@@rﬁdstm generaid e @mnpqpméﬁ@mls% to derivatives
alirggj[losulfonyl

X,H )E,Rl‘e
R2 R3 Vi or Vil R2. RS
3 o
8] b 07 H
Xa:X=0 Mg X=0
X-bt X = NR7 IV-b: X = NRY

10

The 1,4,5.6,7,8-hexahydroguinoline derivatives of general formuia V can be prepared
by the aforementioned Hanizsch-type cyclocondensation reaction between

cyclohexanediones II, enamines I and aldebydes X.

o x
O RZ R
z rRo. b _R3 3
o
HN
Ri o} d ] 7
o™ H o
R1 N7
K
1 I X v

15 Compounds of general formula V-d-¢ in which R is Br can also be obtained by ortho-




group and X = 0, can be obtained by reacting amines of general formula
R5R6NH with compounds of general formula V-i, optionally in the

waresengesof a tertiary amine base such as triethylamine or BIRERZ006/061978
Compounds V-i are obtained by chIo[o‘ﬁ Ifonylation of compounds of
general formula V-h. For examples in the literature concerning 15

chlorosulfonylation of phenqls, see: Tetrahedrgn 53 (1997) 4145-41
BWBWB.O@%WETLQE. f)d@a}lﬁ &5 ?ﬁrr‘}%ogé)nn?%g%%ﬁs%fﬂgeé?n%rae .
fompulasovipovidanst Vthane comgmercigiyhavaiidbiemdacupeendedlirend HI and
literature or_readily.prepared by thgse skilled i t FG '
RO R TS £ RO TTT £ e OB o T orengis o

X ineivlaXV- BeRipdh Rkt Xifiorgminari € sitbliyhlsre AYIE Ak pGie Ao,
s KLY BARSNERA00 T (3] REIIERZRBRINGIIRE pbldlicor sodium
1,3,,,,-exayr

oquinoline derivatives of general formula IX can be
pregségied A&tym@ia&éﬁ@mmsammm@%ﬁ&%%ﬁ&%ﬁ%ﬁ%ﬁf acefonitrile
reacligD REIWSeShieYS BN RNBRIoNEE Y R RAMINeE:IR. anghaldrkydesdX Trans.2

Alternatlvelri/, altj/lation of 5 derivatives_of %gner%% qQrmula V with reagents
X1 SRR hich S do Qi & i+ fileratre 326 ercially available or

readily prepared - can also provide derivatives 1X by the same methods
used for the preparation of compounds I-a-b from V-a-b, as described

previously. Benzaldehydes"bﬁgeneral formula X@and Xl are comméﬁciallyﬁ?
available or,can be 1o preparedtaccording f-litergusieProcedts 5,
Chem. Soc.,“?erkin Trans. DOO0) 1119-1102 em. Soc., Chem.
Copomyi>4(1893) 419-420, Bynth.aBegimorn), 20 (19J0RPE59-% .
Chem. Pharqp~Butt-34 : 1-129, Tno em. Sect 0 i
(1981) 10101013, Maratsh>@Ehem. 106x( 191-1201% 0162,
J.org. ° H : :

Xi~e Veh Vel V4

10 Additionally, compounds of general formula V-j, wherein R? ig an aminosulfonyl
group and X = O, can be obtained by reacting amines of general formula R°R°NH with
compounds of general formula V-i, optionally in the presence of a‘tertiary armine base
such as triethylamine or DiPEA. Compounds V-i are obtained by chlorosulfonylation
of compounds of geperal formula V-h. For examples in the literature concerning

15 chlorosulfonylation of phenols, see: Tetrahedron 53 (1997) 4145-4158, Bioorg. Med.
Chem. Lett. 13 (2003) 375-382.

The compounds of general formuias VI, VII and VIII are commercially available,

documented in hiterature or readily prepared by those skilled in the art.

v e
. Y
X A Hat” ' HO
RZ. % ~R3 XXV
TR
-
- R1
o
X1 X v

Y and E are alkyl, alkenyi, alkynyt or alkoxyalkyl groups



Chem. 23 (1958) 120, Tetrahedron Lett. 25 (1984), 2901-2904, J. Org.

Chem. 25 15 (1960), 2053-2055, J. Chem. Soc., Perkin Trans. 2 (1992),
WoREs29%4721 Additionally, benzaldehydes of general formuldXIERABER 978

R2 is bromide and X is N-fl can be qbigined by bronunation of

compounds of general formula XVI using the same procedures described

for the conversion of compounds of general formula V-g to V-c. NO2 NHz

NHz H..R3H R3 BrJYR3 O 00 XVU XVI X-c 20 Compounds of general

forpula X ¥ hoanheQbtaingch by ds-reduetiont oEABRINIEHEIPUR dih be prepared

compounds of general formula XVII to the corresponding amino group.
Thpicly, eBrmsEHAERYIHaUAeateRewity SIAcORAPSRIET: aBrTPR  Detween
suiiabiRERE@alaUD) asadlitfes Tdigp R @R pSTatwesdewienlilation of

and reflux temperature. Alterpative methods_ i treatment with iron )
o B et LD LB B SR e o e L R B ayed in
pébadiur ospiatieintiyorveitsiieoal resdiy mephods-anchnedge ntewadslderivatives

T SR R S A BRI ORI .

defiseidd@Pisvarishminosulfonyl group and X is 0 can be obtained by
chlorosulfonylation of compounds_of general formula Xl-c followed by

reBRBHREA AN EenETy SRBPAToP I RS RENITHGHAe Spipble or can be
10 Praepsldresdgssribed fostherstResisRl somperndsof generat i ula000)

T B o S s o e )

nycisophilis asrmatizesubatittiGuvits amemialta Melddenzalehydest. B 20

AL TRl al A R e e NG A .%Sﬁﬁgd@.t.o@aa " 0‘
deTheative’d X2 8piHe deméeddnd.etmpodhdsionf BPHorANia 1YOnghehsir.
s P@é’%@“ %fﬁ%eﬁi%a;?é&eggxs BLAUP SHSGR a5 ANHODBAZY O  Additionally,

2.5-dimeét oll

, oxybenzyl, followed by art known Smiles rearrangement to give
prbeizetdebydge v ratterth dranxie, JfteFUemIBIECtIS PITAEcsh))isPdrt can be
examples ol this ikRa:Rh reartangement seasdions, 888l Gro1 Gpm. 48 same
(1983) 5140-5143, Tetrahedron Lett. 30 (1989) 931-934, euahedron 53
(19SPASIERLTHOR fasy R R RY S ey 279%e) fogula V-g o V-e.

NC, NH, NH,
H A RS H A R3 Br\E/g{m
L — S — P
J - -
o
XV XVI o

20 Compounds of general formula XVI can be obtained by the reduction of the nitro group
in compounds of general formula XVII to the comresponding amino group. Typically,
compounds XVII are treated with zine and acetic acid in a suitable solvent such as THF
or dioxane at temperatures between ¢ °C and reflux temperatare. Alternative methods
include treatment with iron, $aCh, or hydrogen in the presence of a transition metal

25 catalyst such palladium or platinum on charcoal, using methods and reagents well

known to those skilled in the art.



OHOHO 6 OTFON6 NHZON6 RZR2"%'R5R2R5R2S"R5 1110
0000 Xl-c X-d XVIIl X-e PG HNOR6 R2R5 O O XIX
wBengaldesrydes of general formula Xll are prepared from thBCT/EP2006/061978
aforementioned aldehydes of formula,X by alkylation with compounds of
general formula XIII or XIV, in anajogy with the preparation of aldehydes

IV-a-b from X-a-h. Alternatlvel 2nza s of 20 formula XII.w
XBTHOCBe) b o Htolte BESOPETON e & o
2@&@4&&%‘@1 %@ﬁﬁaaooﬁ/mm etitBined mmmmnﬁﬁepmm Xodpounds

tely substjtuted eneral. for
e bt it G B N S R
Otbsin) tKd m@mmrwscubﬁdéq;mthe@ﬁﬁénm@% af gsagrhioymula
5 CRiral.carbon atoms and. s, Maw e e PEANAINGY RRUWEbe triflated by art

enantiomers, or as a mixture of énantiomers, or as a mixture of

it o RSs e gt SHSPOIREINTNG TR ekn Bk S SugisqRiic aromatic
knguanindhea egncsyaializafion obsalisduhiebsarg-ebtaineddram aromatic

optically active acids and the
Cfg#a?tg)éﬁ% F@ciﬁggssgﬁa}a}ﬁic{ %fcgegllcér?i)étﬁug}ez% %L}golrg%t OgE&Bﬂgﬂy %ngc B 18

(1979), 88-90. Additionally, derivatives ¥-d cap be converted fo compounds of

10 formmia XI¥, wherein PG is H or an optional protective group such as 4-nitrobenzyi or
2,5-dimethoxybenzyl, followed by art known Smiles rearrangement to give products of
general formula X-e, after deprotection (if necessary). For examples of this type of
rearrangement reactions, see: J. Org. Chem. 48 (1983) 5140-5143, Tetrahedron Lett. 30
(1989) 931-934, Tetrahedron 53 (1997) 11919-11928, Synth. Commun. 33 (2003)

15 2725-2736.
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Benzaldehydes of general formula XTI are prepared from the aforementioned aldehydes
of formula X by alkylation with compounds of general formuia X111 or XIV, in anajogy
with the preparation of aldehydes IV-a-b from X-a-b. Alternatively, benzaldehydes of
20 formula XII, wherein X = NH, can be prepared by the same methods described for the



diastereomers, straight phase or reversed phase columns may be used.
1o The compounds of the invention may form hydrates or solvates. It is

WR i3 Hose of skill in the art that charged compounds f8Fi FyAPARY >

10

15

20

species when lyophilized with water, qform solvated species when
concentrated in a solution with an appropriate organic solvent. The

commpauRds phitisinventiandneludg.the Dyrains-fr fBIMaRSIOMIAGS of general

compounds listed. is The

2TpreH N NeR(-B-Bederdiongeaehe&kahydroquinoline derivatives of the
invention were found to be agonists of the FSE}.receptor. Methods to
determine receptor binding, as well as in vitrg;and in vivo assays to

determine biologicaF\I,zayR of gonadgtropihs are well known. In general,

expressed receptor IS Acted witiMhe pound to be tested and
binding or stimulation ox4fihibition of a fun al response 20 is
measured. To measure.a functional response, isolated DNA encoding the

G~ _H 0 " H ; .
FSH receptor gene, preferably the human receptor, is expressed in
suitable host cells. Such a cell might be th&'Chinese Hamster Ovary cell,
but other cells are also suitable. Preferably the cells are of mammalian
origin (3ia et al, Mol.Endocrin,, 5:759-776, 1991&. 25 Methaods to construct
re BAEIS G R RESH G BERRESSRESe PRSI i higep frbon atoms and
(Samhreakst ab dMelesiancloning: dkakomtary Maaualk Golthpriag, or as 2
Harbor WQ 2006/11737 T%nPZCé%%{?Oﬁlw -19 Labgrra&gr arPerese | known
C B PR e Y R EX AR R B Prae ERtaH st te d by
exprissinnenf thesRiAagmeotlmttd: tbsiredipeoteintdie ohtimiizsidbvsieids and
directed mutagenesis, ligation of iti e : - &
R e S A T
théimsterRunionsirogkt bkt DNEssariasdierjumasdasiree rstein can be
constructed synthetically using standard solid phase techniques,

préfer SRRPEINE RIE EStFRIN SRR LR B4R 5F R ARATS JiERRoRBHG dRose of
elgmentstRr HomsciRtignsansisasiativmohine-Relupetkcadieg Seghtizee with
can be provided to the DNA codijng sequences, As is well known, inte
e B B S TR AR TR e R TR AU TRh 3 fepgcrrie
vagighntef fodesat. ilalucing praiandfidsiinvosteswetivs tactodeaandr soivates of
eukgargotic hoatﬁﬁsyﬁz as yeast, plant cells, insect cells, mammalian cells,
aviah CAIRARTE theTike. Cells expressing the receptor are then contacted

with the Je5t £OmPoHAGHT3 gRsaNes binding, alatimuAdion ordaiNaition of@ the

functional response. ' .
invention were found to be agonists of the FSH receptor. Methods to determine
receptor binding, as well as in vitro and in vivo assays to determine biological activity,
of gonadotropins are well known. In general, expressed recepior is contacted with the
compound to be tested and binding or stimulation or inhibition of a functional response

is measured.

To measure a functional response, isolated DNA encoding the FSH receptor gene,
preferably the human receptor, is expressed in suitable host cells. Such a cell might be
the Chinese Hamster Ovary cell, but other cells are also suitable. Preferably the cells
are of mammalian origin (Jia et al, Mol.Endocrin., 5:759-776, 1991).

25 Methods to construct recombinant PSH expressing cell lines are well known in the art

(Sambrook et al, Molecular Cloning: a Laboratory Manual, Cold Spring Harbor



Alternatively, isolated cell membranes containing the expressed receptor
may be used 15 to measure binding of compound. For measurement of
whinging,sadioactive or fluorescent compounds may be usetCAEPReSSHSHEE
compound human recombinant FSH q%kbe used. In the alternative also

competition binding assays may be performed. Another assay involves

screening for FSH receptor nist compqund determining 20 . .

SRTAON BFFe o THBE LA LA STERTHL) B s etined

neethestinyelvestexpressiatcdithetedepted prothie CBtcbuidace fof aitsodrected

cell and exposing.the cell fa the .test compougpd,, T . iS;

RS SETRY B RS ol B ke iy DB BhGEE davr

effgntaidhsyteshsampdi by upormsihdiro ithéeast Stotions. ad@lficr e DNA
_ direct.measyr I ' sedisell sl siResEXolia
> can demlfsaé%gwg?ﬁ%n%@é?ﬁc?ﬁ%%ﬂ%%@?ﬁ&%%ceptﬁf e??c%ding DNAO

apbaststeciraiufecraiovi v S DT SHOARHE S7E fBTTer gitigRe Suitable

expiassianQhwhich-Laspends B dhedevatal 6AMPnSuEbT epaesgaras: can
might be cCAMP inducible or might be const_ructetljn}%gl such a wa%(. that the?—Xs are
aRe Eonrigetdnl eVl eomP RISEBARSIVES dleWRInEE Ry EREFRT P pSTteT

gﬁaﬁ gxRressianinight hempentielerhhy aidy vesponsehdtieienedingaaokimyotic

to changing levels of cCAMP. Suitable,reporter.genes are e, v: 1

1 QRGO ERHEE, AP eTACE ARr T oAb et el
Theuptntiples)d/@v2061 k148 £iePRTIEP2006/061978 - 20 of such

transactivation assays are well known in the art and are described e.qg. in
StatbwapCssisgnthalescoptemCemieningied Witogs) EirFomppnd fo observe

Bigieshnal: SinltdDe-REaReRtN¥ention:lam kelgiasdo a pharmacedutical

composition comprising a 2-

MEiRhARRe N Rrea el 4ue:BifaBcb xatyairgatinekpededivatiygoomay be used
pharmaceutically 5 acceptable salts thereof having the general formula | in

15 adRPRaTE AL A ARSIy acceptable auxiliaries and optionally
Other theragﬁeme“y 2 niPtéinThe | E@fgecﬁ' @1@5&33 (PEGERIARIE RaiNBe used. As
sen%e%%emg‘&%ggé [ e%?vlrtahﬂﬁlt%%glother Ingre %ﬁts of the compéJ;ition
andfacnde feterioys! then recipibinsthEPSotaTbhipssitions include e.g.
those suitable for oral, sublingual, subcutaneous, io intravengus,

inthafhe saTatiFmalP FOEC IR IR E AT RBNCSPATE ke, all in unit

dosage forms for administration. F | administration, the ac
Frlid ;

ing"r@BﬁE?{taﬁﬁg};, B Yg%gﬁgga:gg%:l receptor agqnis é:kfgm(e) SH% E determining

Uunfts, s a sules,
20 pOwERra; igrasiatesios ahedtmns] sudBnsionsyRatidthEhie such a method involves

expression of the receptor on the cell surface of a host cell and exposing the cell to the
test compound. The amount of cAMP is then measured. The level of cAMP will be
increased, by the stimulating effect of the test compound upon binding to the receptor.

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

alkaline phosphatase, firefly luciferase and green fluorescence protein. The principies



For parenteral administration, the pharmaceutical composition of the
invention may be 1s presented in unit-dose or multi-dose containers, e.g.

WihféetieHIiduids in predetermined amounts, for example in SEAEEX4(E61578

10

15

20

25

30

and ampoules, and may also be stortedgn a freeze dried (lyophilized)
condition requiring only the addition of sterile liquid carrier, e.g. water,

RSOk, Usenditinestinith sueh phagmageidinally agceptable awxiliaigse® de. in

as described in the 20 standard reference, Gennaro, A.R. et a

t,
FESFRPRo - FHEDISE o B A PTRIAER HIAPIATAR G 2 R e cipichnol. 6:574.

ippincott Williams & Wilkins, 2000, see especially Part 5: , . .
Pl AR PR ARCLTTIAY, the O S Pon S5 RO SR >
solthgibsagenvinttaxsuCh, A8, Bjld daiblefsoqrihdiprodeseeénto phpsulesitcally
supRositories, By means of pharmaceylically aseentabls liguidsde ARt Sy
agent can be appllegras a fiid 25 com505| lon, €.g. as an injection
prégaratiicalithecioniadé awolisicn, subperioiohly othedsioraprusis agents. The

SRRk HOGSHL SRR RN aking sQliddasage unismemsetth the other

conventional additives such as fillers, colorants, polymeric binders and
thegnrdiqte ahtbpfomraitipigadaei desiaiania hesssmiatestanle
additive which does not interfere with the function of the active 30
ORI E atl st ES igHle BAARS With Wfith HRIREHGL affiifrsmecus.
theripueRiieineambddniaisiciedias:selic campasitais actlide 1aeiodein unit
starch, gellulose d ri.vativ%s WO 2006/117371 PCT/EP20061061978 - 21

S RFORE TR GP T A s

11H 1071, . .
ures ﬂ1ereof, used in suitable amounts. For parenteral

agmini f@&%ﬂhﬁ%ﬂ?&é%ﬂ@@ﬁk@y@a&?&%&cﬁ%&%ﬁtmw{%&e such

injectable  solutions may be used, containing pharmaceutically acceptable

drsjebitG gaHes. BAUASEWERINGR B eFREITSTShsHEDEPeiope Ha g Bker
butylene glycol. 5 The inventjon further includes a pharmaceutical |
CORRSERIGTT LR BIABr & IR SOTBRISHSR RATH HBieagRRy™aY be
matREakauiiable fossaichaompasitentsrie, packagnipiiaietinlinghedingmined
instructions for the %ts,e 01‘8t{1§1 compo ition fogfthe e as 1he einbefare froez
o EEEHEE " FHEBRB G B ISR Eh e g S S diRTSuEb A St tieattvd & o0
ingriediéntypbileet) phaditiaceuticahgampotiticridiiereat] staile Hnpiditathe, e.g.
part(ii:ular.co pound, the route of administration, and the age and

condition of the mdividual subject to whom the medicament is to be

aqministerad-dRosnaralRaipinaLadpinisiraion aeyes IQWelgfAdeHh the

than other methods of _ )
standard refsrence, Genmnaro, A.R. et al., Remington: The Science and Practice of
Pharmacy (20th Edition., Lippincott Williams & Wilkins, 2000, see especially Part 5:
Pharmaceutical Manufacturing), the active agent may be compressed info solid dosage
units, such as pills, tablets, or be processed into capsules or suppositories. By means of
pharmaceuticelly acceptable liquids the active agent can be applied as a flmd
composition, e.g. as an injection preparation, in the form of a solution, suspension,

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

For making solid dosage umits, the use of conventional additives such as fillers,
colorants, polymeric binders and the like is contemplated. In general any pharma-
ceutically accepiable additive which does not interfere with the function of the active
compounds can be used. Suitable carriers with which the active agent of the invention

can be administered as solid compositions inciude lactose, starch, cellulose derivatives



administration which are more dependent upon absorption. However, a

suitable dosage 15 for humans may be 0.05-25 mg per kg body weight.
wkhadesired dose may be presented as one dose or as mul#SI&ERrIlGHES878

administered at appropriate intervals_tlirlogghout the day, or, in case of

female recipients, as doses to be administered at appropriate daily

intervals thyoughout the menstrual cycle., The dosage as well. as

rei:ﬂf%etheof ?imﬂ%is%%ﬁsm%?ﬁﬁ?er %Seetc\i/ve]‘é]n Sa“?e%%%lea%r? és'mgqloe? parenteral

resdpinittr20of h ugudtes conppasioals dmsondingplindhe Iniemntiendcsiare igeddable

in therapy. A further aspect of the i | [ i e .
2 T R oo L ey B A T T o agens
hawidigrtivettenageaito muilas Topienmsyraeetbrsyéing glitament to be
used for the treatment of disorders responsive to FSH receptor mediate

s pakhvaEeHiete B Tor BB atn SHFBTASFRIIEALI SOIERAETSS, Thygieretmbefore
Paliaptsdn, need:theraaicanbe.aripinistaiediithisbiae amdaomswiibe, said

compounds accor%g tQ.the invention. In yet another aspect the invention
r eB?&E%giﬁ&ﬁ%aEf‘g@ xﬁjﬁ%mw_im nf)c} " EDE BSe o? %ae C mpos;tlonr%or ;rl]e use as

1,4bemBeBokasabyssaquinoline derivative having the general formula | for

the manufacture of a medicament to be used for the treatment of

infEhtlityx:80 GO 2006/ATET 15 GIEAEREIEG/DE 1T 78e 2t IRFERRIL LT 2

ll Ing.SRaRIes khkhefolewmng. the route
10 ag@ﬂﬁ{ﬁgéﬁﬁ&\%&@c\@ _ ) ay@% S ’é omyljound,

reviations are used in the examplés: -dimethylaniline,

DiPEaiminatiito Bropiie #EA aine Ao e risiudea SepipsA U hom the
0-(hafagahenzotiazaiemlads=N,N,N',N'-tetramethyluronium
hexafluorophosphate, DMF = N,N-dimethylformamide, THE =

tetrahysheofl et adneibylaticetaseuidnldesvetadeshpthahaiseftal fimehods of
products of the examples below were lyophilized from water/1,4-d e
miﬁ%ﬁ?&?%g%lrﬁégl ﬁ}%)u ERT C{l\‘\ﬂ/lyélefler %ﬁn' ﬁ%o%u%n. ﬁm{%vlt%’ea Q{Q{éﬁ{é dosage

r-butanol or acetonitrile mixtures. |
15cofpbumednyaspheesd amt BA sak ol Naigy. dddaltditdiiessprophammresented

amount ta j.o S i ilizati : fihg,

BefhstalAyAOtoHORBYSr 66 Familv arsiBie 02 3PS THE FoRBMIRGTEiA It caPToPTiale
HPLGMEIROLS WeteHee0HarAQIarINaHIR, Of HeIRRHEN 2liRMES as the regimen of

administration may differ between a female and a male recipient.

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

A farther aspect of the invention resides in the use of a 2-methyl-4-phenyl-5-oxo-
1,4,5.6,7,8-hexahydroquinoline derivative having the general formula I for the
manufacture of a medicament to be used for the treatment of disorders regponsive o
FSH receptor mediated pathways, preferably for the treatment of fertility disorders.
25 Thus, patients in peed thereof can be administered with suitable amounts of the

compounds according to the invention.

In yet another aspect the invention resides in the use of a 2-methyl-4-phenyl-5-0xc-
1,4,5,6,7.8-hexahydroquinoline derivative having the general formula I for the
manufacture of a medicament to be used for the treatment of infertility.

30



i5 Method 1: Column: 5 pm Luna C-18(2) 150x4.6 mm; flow: 1 ml/min;
detection: 210 nm; column temperature: 40 C; solvent A: CH3CN/I-120 =

w%’?o&‘(’é}g sjglvent B: CH3CN; solvent C: 0.1 M aqueous triflugroacetic

acid,; Adient: solvent AB/C = 75/20/5 to 15/80/5 (VIviv) in gﬁwgr?f]r?{%lws

then constant for an additional 10.00-réihat A/B/C = 15/80/5 (v/viv). 20
Method 2: Identical to method 1, except for the gradient used: Gradient:
SGheinvABI€ 1551858 d b 18088 dwinby/ia@fl40 min, then constant for
an additional 10.00 min at A/B/C = 15/80/5 (v/v/v). The diastereomeric
ratio (Diast. ratio) was determined if baseline separation of the individual
dfastera8bmers was observed using the appropriate analytical HPLC

mﬂl@?ng'%é@'a%ﬁ%%@élgn&??ﬁ%ﬁgﬁe@g;gggﬁs%% to theeé(iaa,éte- reof%}é)r%;‘lﬂine’
R o e PP SRR e Do AR PERe P A TU = O-(7-
5 carAgoratitireleflcv-Ad X ¥ grtrenstay Big i@ hbseafitmogbisplisie, cOIMF =
Thavidioatingionethods, WeTe tisediiodpraparativesd PlGnpugbeations: 30
Method A: Column = Luna C-18. Gradient: 0.1% trifluoroacetic acid in
HIBIEHSERE @Pervivy il deni Pidists tefofhoeiwmpins Boloms g lyophilized
dépendiasigronétderase oixsepanationdyatetiion o2 Mamrhdditrile mixtures. If

261064k e Rfad FrEPARROIOGEN Guie, 3F MGHIGE B GOUMBrFobHAR Grmblnt 1o
0 Géladlel%;nlt-IZO/CHg%alr e(?’%bi‘n”‘%%&'fc'\' =80/20 to 0/100 (v/v) in 30-45

(i : :
mlr?, S(ﬁ)epen |th on the ease 0 separation. Detection: 210 run. Example 1

FitemZnearboxiciagidroducts described in the examples were generated using the

BRI ORI Y > 9%0sdapropyl-1,4,5,6.7.8- 5

{
hexahydro-quinolin-4-yI -6-ethoxy nhenoxyl-but-2-ell}-amide (a).
49B: Birdimoite ethalyyickih o ynpitiemid ) vera etlyd- oo xdetérpiapebol 4 T8ehtion

8&hgxahvdro-quinoline-3-carbonitrile A mixture of
3-bromo-5-ethoxy-4-hydroxy-benzaldehyde (6 g), 3-aminocrotonitrile

15 (Methgll AndSpropJleyelbhexahés(B-didhd B 8ry) flvethamdini20 detpotias: 210
strred-alutth 8REHeRdk: Hremasingsm %tu?ié@ﬁfgﬂﬁ%ntfﬁﬁe}@ﬂﬂ;VM@nt B:
apg:the-resi s,chr 3 lica in tane/EtOAC £ ikl _
R ST I ], pae e T
443 oo 12 B BrorYErbilt- 30 By s R e otl- 29riemgl 0k oyin at
- A/B/C = 15/80/5 (viviv).

20 Method 2: Identical to method 1, except for the gradient used: Gradient: solvent A/B/C

= 95/0/5 10 15/80/5 (v/v/v} in 20.00 min, then constant for an additional 10.00 min at
A/B/C = 15/80/5 (v/viv).

The diastereomeric ratio (Diast. ratio) was determined if baseline separation of the
individual diastereomers was observed using the appropriate analytical HPLC method.

25 Alternatively, the diastereomeric ratio was determined by "H NMR analysis when
distinct signals corresponding to the diastereomers were identified. The reported
diastereomeric ratios relate to the configurations of C-4 and C-7 of the 1,4,5,6,7,8-
hexahydroquinoline core.

The following methods were used for preparative HPLC-purifications:

30  Method A: Column = Luna C-18. Gradient: (.1% trifluoroacetic acid in H,O/CH:CN
(9/1, v/v)/CHaCN = B0/20 to 0/100 (v/v) in 30-45 min, depending on the ease of
separation. Detection: 210 nm.



propyl-1,4,5, 6,7, 8-hexahydro-guinoline-3-carbonitrile 15 A mixture of
4-(3-bromo-5-ethoxy-4-hydroxy-phenyl)-2-methyl-5-oxo-7-propyl-
1,4,5,6,7,8-hexahydro-quinofine-3-carbonitrile (3.04 g), 1,4-dibromobutene
W@ 29884Y4nd potassium carbonate (1.887 g) in dioxane (18§ Y Wego61978
stirred at 80C for 5 h. The mixture wagpoured into water and extracted
with dichloromethane. The organic layer was dried (MgSO4), filtered and

C‘R’T&ﬁ@&@m@o‘ﬂxﬁﬁ@ugm@@f@@ﬂﬁd}@ﬂs ﬁ&?ﬁ@!@@ﬂf‘@ﬂ Qﬁ%}ﬁfﬁ(ﬂm 80/20 to
s peiigleun eihr and heptans Lo remove most ot ho exgess
@%I rom 8‘1 utene € agg?gnut}ﬁleqayer was Co cenf)rate |n vVacuo an

thexeasidue recrystallized from dichloromethane and heptane. Yield: 3.02
g. MS ESI [|V|+H]+ _ 579 2 (c) Mlxture of

PP 0 oo :. mple Ib (1 O g) and sodlum a2|de (O 34 g)
in DMF (50 mI) was stlrred for 2 h, The mjxture was poured into water.

The TSRS S0opralpiealbthas DS HER A BAIRRR R, GaBheuamtromatapitie
andUrigbardvaonenylvisighomanenig? Wivaeare &f 2 rs@gr@m@@&r@&musamtmd at

10 [N@Hd] e 840Q. 25l 2ol Mixiure 6hs concentrated in vacuo and the residue was

4&&:&%&5&@&9&% Ei'i%!?é@ W %%EQRJE@RM*D%M} %g”éﬁi&%' Yield: 63 g.
?éfm }_g -hexahydro-quinoline-3-carbonitrile and

4- -( uf- 006/117371 PCT/EP2006/061978 -24

enyjoxy)-3sbrmemeediaxy-Hie Mi-2-ah > s foR BB e h . 8-58 - 7-

xahg(drp}L ng%O} gehs -sar onltnleil'o a solgtlon Qf the crude mixture of

a‘m—exan%e*f c (0.914 g)in
15 TbaLF/diﬁiai@f@m&tham@s(Bf&rﬁw\ﬁ)eﬂr&m&waﬁgdgﬁeﬁa}ez-@emﬂ@r&ﬁesiﬁkopyp
5 pgund %ﬂl%?&%ﬁﬂlﬁﬁn%lslg’aﬁ:o%&[@r%’#ﬂ %a 29%\%&%9%%}{&6’(%@8 g)

e resi filtered o

d’ at 40
N OB SR S DB T KT B et fEfe o 5 b T
caﬁ@@#ﬁ&éﬁmﬂm@éﬁ W ptel 20 Bey rpaineuTeth fdichaeyieristarer ST SrEic layer

[Metels! IdrizdS4sB5 4,6 Rk d o R-6arBRXVIC Rith. The residue was dissolved in
20 MaL%fMQ %I&(&l&y @ é@&é@é&% éﬂ%%r? IRk e%oorem ve most of the excess of
5,6,7.8-hexahydro- gumohgﬁ;é&-gg 6- ethoxy phe 8l ut-2-eny é\ mide ”
A LS e PSSR B b ATl (U LG BIFEA (P Fovcue
ATyapdaflized from dichloromethane and heptane. Yield: 3.02 g. MS- ESI M+H]" =
579.2

(c). Mixture of 4-[4-(4-Azido-but-2-envioxy)}-3-bromo-5-ethoxy-phenvl]-2-methy}-5-

25 oxo-7-propvi-1.4.5.6.7.8-hexahvdro-quinoline-3-carbonitrile and 4-[4-{2-Arzido-but-3-
envloxy)-3-bromo-5-¢thoxy-phenyil-2-methvl-5-oxo0-7-propyl-1.4,5.6,7.8-hexahvdro-
guinoline-3-carbonitrile

A mixtore of the compound obtained in example 1b (1.0 g) and sodium azide (0.34 g)
in DMF (50 ml) was stirred for 2 h. The mixture was poured into water. The resulting

3¢ precipitate was collected by filtration, washed with water and dried in vacuc.
Yield: 914 mg: mixture of 2 regio-isomers. MS-ESL: [M+H]" = 540.2/542.2

(d). Mixture of 4-[4-(4-Amino-bui-2-envioxy)-3-bromo-5-ethoxv-phenvi]-2-methyl-5-
oxo-7-propyi-1,4.5.6.7.8-hexahvdro-guinoline-3-carbonitrile and 4-[4-(2-Amino-but-3-




furoyl chloride (34 1) in dichloromethane (4 ml) was stirred for 17 h. The
mixture was diluted with dichloromethane and washed with sat. aq.
NaHCO3. The organic layer was dried (MgS04), filtered and
WEOAEER in vacuo. The residue was purified by is preparatitd 1Pyt
(Method B). Yield: 46.4 mg. MS-ESI.-[WéH]+ = 608.2/610.2; HPLC: Rt =
19.45 min. (diast. 1 ) Rt = 19.73 min. (diast. 2) (method 1). Diast. ratio: 4:1

Exayite)-2 Nrofdol2 8o amASiEy aneidineshylbrsser 10160/ B 4 ddhvdro-
7?-&8@@’%&1?#&%%”- 4-vl)-6-ethoxy-phenoxyl-but-2-enyl -isobutyramide
20 A solution of the products described in example id (200 mg), DIPEA
(3894 s alndonseibibysyt dhinisteed 81 rspidisciakiRromeitaiie (brabeivRasexampie 1c
S 8¢l4Qs ﬁl@hﬁﬁ'ﬁ%‘fﬁh’l@héﬂ@ 2‘#1“{% W'@%W%ﬂ@&%&%ﬁ@%ﬁ and resin
she w ith sat. X (?53 I?(}l%l asn(_ljrl %
5 erc%gen g%ed ﬁ AL m, was stlrred at

f|| Sre he re ue w

pﬁéBgrafﬂVe? HPL%?(M@%W)M@%@ o naadweﬂeei, thmmh;mmethane and
58686 2; TP L GioRbifid= J&@himini@a@thoﬂd@ Déasteratioedd:lin -~ vacuo.

Example 8 CHElORopes RCACDRNMIL /I EST: MHT" = 514.2/516.2
{4-12-bromo-4- (3 cyano -2- methyl -5-0x0-7- propvl 4 5, 6,7,

16 CQG Mm,@wm @%Bﬁmtbﬁ-mm@heﬂmpwmwﬁmr&ﬂ%an
example 30 1d (88.8 mg), DIPEA (151 I) and cyclopropanecarbonyl
cHioHdiE1op tha ceeftmng dblaihedproetdms dds@fivemin, dXdmpl€13 | alpand 2-
putifiet djoptRIaaiN erHEGdvethatt B) mThesegiaisbroet 1exampigidire was
a%%&%%@%g&%}@%ﬁdﬁml Rmt e%‘tgﬁ%i M’%ﬂiﬁc ?ﬁl@{ﬁz%gngc layer was

= min etho
DS B S0 By SRR o OB B e Sk X g ed b

15 Cyw%ggn@%Mﬁ@%@hfhem 46.4 mg. MS- ESI M+H]" = 608.2/610.2;
-(2PromR-4- (84 ann-2dmethy RS-0 k075 primpyitast. 2) (method 1). Diast. ratio: 4:1
1,4.5,6.7,8-hexahydro-quinolin-4-yl)-6-ethoxy-phenox methyl -ailyl}-amide
Séé%’?&iﬁﬁle 3. The reg|0|somer of example 3 was also isolated by

20 MA%@&%%M% %@&% Hé@&b%leé %&M&pﬁé bAb 805, Hhexahwdorg) and
u'?sol)utyryl chloride (81 pl) in dichloromethane (4 m!) was stirred for 17 h. The mixture
was diluted with dicbloromethane and washed with sat. ag. NaHCO;, The organic layer
was dried (MgSOy), filtered and concentrated in vacuo. The residue was purified by
preparative HPLC (Method B). Yield: 82 mg. MS-ESL [M+H]" = 584.2/586.2; HPLC:

25 R¢=19.41 min. (method 1). Diast. ratio: 4:1
Example 3

Cvclopropanecarboxvlic - acid {4-[7-bromo-4-(3-cvano-Z-methyl-5-ox0-7-propvl-
1.4.5.6.7.8-hexabvdro-guinolin-4-vD-6-ethoxv-phenoxvi-but-2-envlt -amide

The title compound was obtained from the mixture of compounds described in example

30 1d (88.8 mg), DIPEA (151 pl) and cyclopropanecarbony! chioride {31 ul) according to
the procedure described in example 2, and purified by preparative HPLC (Method B).
The regioisomer (example 4) could also be isolated. Yield: 39 mg. MS-ESL [M+H] =
582.2/584.2; HPLC: R = 18.75 min. (diast. 1) R, = 18.99 min. (diast. 2) {method 1)
Diast. ratio: 4:1



4-yl -6-ethoxy-phenoxyl-but-2-enyll}-2-methoxy-acetamide to The title
compound was obtained from the mixture of compounds described in
example Id (88.8 mg), DIPEA (151 I) and methoxyacetyl chloride (31 i)

VAR EHRING TS the procedure described in example 2 and purfigdiByt06/061978

15

20

25

36

preparative 1PLC (Method B). Yield=44%7. mg. MS-ESI: [M+H]- =
586.4/588.4; HPLC: Rt = 17.26 min. (diast. 1) Rt =17.56 min. (diast. 2)
(nesthaghd s Diast. ratio: 4:1 15 Example 6

{4- [2 Bromo 4 (3 cvano- -2- methyl 5 -0X0- 7 propel -1,4. 5 6, 7

compounds described in example id (88.8 mg), DIPEA (151 1) and ethyl
chleprenmecd (339) rggisaverry & aremple g scaschlse ekeeibby ieprutipid iPLC
2 avietipifiedttyldrepangtiveSHENIC AaTod BY2 TIH840giBiIBDMER, = 20.05 min.
(egsmbolﬁ R) £ogl9al5Q ReiisOlafRrle i) A8 R:ESI: [MHH]- =
586.2/588.2. HPLC: Rt = 21.21 min. (dlast 1) Rt = 21.52 min. (diast. 2)
(n¥tiagid i Diast. ratio: 4:1 Example 7 25

{1 24Br§)mo -4- (3 cvano 2 meth I 5 -0X0- 7 propyl 1 L exahydro qu,

FRVGTO-GUno olin-

i fecth oRlephendxidoptibr chEk DXyttt -u by preparatlve
H C Method Ylel E M+H = 586
Rffif R e § *ﬁe@%fﬁ SR ? R ?"%’%difn Srample
ralié: (&8183@;%)@ 5@. glN‘l{pi) and methoxyacetyl chioride (31 pl) according to the
1- p@&mmﬁmm&myﬂ&mwﬁmbyb&@ﬁﬂw FEahyfotgd B).
nqmmfl ) thPSMEQ? emxﬂk@uykkshﬁrmmidqua@@% 1636 v,

45?62 61? 3 §’He b laS%)m%o Qq]was obtained from the

€SCIi

xturé o poun in‘example 1d (88.8 mg), DIPEA (151 I)
arElKQg]@,;@m chloride (40 1) according to the procedure described in

example 2 and purlfled by preparatlve HPLC (Method B). Yield: 14.5 mg.
Tammo=fit( - eEa ] XD RpEer2- 0% fafn/. g ehyiigugsinotin-4-

Z&H%mmxﬁ-éﬁeaskvmﬁnm}laaﬁmg seidoziByl dsample 9

1-[2-Bromo-4-(3-cvano-2-methyl-5-0x0-7- proPyI 1,4,5,6,7,8-hexabydro-
Bittle compound was obtained from the mixture o compounds described in example

1d (88.8 mg), DIPEA (151 ul) and ethyl chloroformate (33 ul) according to the
procedure described in example 2 and purified by preparative HPLC (Method B}, The
regicisomer (example 7) could also be isolated. Yield: 45.4 mg. MS-ESL [M+H] =
586.2/588.2. HPLC: R, = 21.21 min. (diast. 1) R, = 21.52 min. (diast. 2) {(method 1).
Diast. ratio: 4:1

Example 7

11-[2-Bromo-4-{3-cvano-2-methvl-3-0x0-7-nropvi-1.4.5.6.7.8-hexahvdro-guminolin-4-
yv1)-G-ethoxv-phenoxvmethyll-ailv]} ~carbamic acid ethvl ester

See example 6. The regioisomer of example 6 was isolated by preparative HPLC
(Method B). Yield: 20 mg. MS-ESL [M+H}" = 586.2/588.2; HPLC: R = 22.96 min.
{(diast. 1) R, = 23.33 min. {(diast. 2) (method 1}. Diast. ratio: 4.1

Exampie 8§

N-{1-I2-Bromo-4-{3-cvano-2-methyl-5-oxo-7-nropyl-1.4.5.6.7. 8-hexahvdro-guinolin-
4-yh-H-cthoxv-phenoxvmethvl]-allvl} -benzamide




4-yl)-6-ethoxv-phenoxymethyll-allyl } -acetamide The title compound was
from the mixture of compounds described in example 1 d (88.8 io mg),
DIPEA (151 ) and acetyl chloride (24 1) according to the procedure

Vi &Wided h example 2 and purified by preparative HPLC (RASEAGABY061978
Yield: 16.7 mg. MS-ESI: [M+H]' = 556;4568.2; HPLC: Rt = 17.13 min.
(diast. 1) Rt = 17.44 min. (diast. 2) (method 1). Diast. ratio: 3:1 Example

1@14&&&4%&@511&%3 SHRAPHRR N R oﬂaagb&aésﬁi@szmﬁéa%%%nme
drf)d rg)lln ?{PE?{?&@?XV) ‘%I&eb O%Erl“é’ﬁ}gn%’é?zﬁ) % according to the procedure

(2 m

44 QS‘B}%?%“@’(@I&%H . -me&ﬁw ByoREPPIBHS LA S ethgchB ) ahighiol 4 me.

nNE-EBYI@-dffioxysp ReraRidbHRR @ dicatidetiny | daker 1 RixtUrESof7 min.
5 theieempeuRedeessribad irgxample Is (1.48 g), potassium carbonate 20

(0.919 g) and methyl 4-bromocrotonate (4.759 g) in dioxane (60 ml) was

stiﬁamaicgoc under a nitrogen atmosphere for 17 h. The mixture was

ABYEeOAC (from 1/0 to 0/I) as

e' QEnYe"SJ;% t_?{ng W?ﬁ%%' fgboxo- oty 2/5§1 4(.;1)%& in example 1d (88.8

-Bromo-4-(3-cy an2met
10 S HEIARYD. Gt e ofs: qﬁwﬁa%aﬁ\mmﬁa@amwmnbed
oﬁﬂ{Mw@M#@W&d&ﬁmMﬁeﬁﬁLﬂ iidehled B)5 6igid3-HeXamy dvis-ESL:
quiielin-4=yts6.8sexy-pireaow/]-but; 2 eraic agiskmerhylesterdd 28 tiast. 2)
d'%@tﬂgé}%}é&'ﬂ&@@dlz'\' sodium hydroxide (2.2 ml) was stirred for 5

days. The mixture was poured into water and the pH was adjusted to 2
udingsplearfieous HC1. The resulting mixture was extracted with EtOAC.
The oran|c Iayer was dned (I\gl SO4), flltered and concentrated in vacuo.

O L éjmﬁwmnxeamd methvi ester

4- 2bromo4 cy02 e 7,8-hexah

phone tiGieisos el a0 Lo AT AT e, o,
20 DIPEN e)(feé mh&@%m@ym%ﬂﬁ%ghmﬁiﬁw|%§Q)m@tr1>%esnrred at

wég stireedeiora2 hitibgen atmosphere for 17 h. The mixture was diluted with

dichloromethane and washed with water. The organic layer was dried (MgSOy),

filtered and concentrated in vacuo. The residue was chromatographed on silicagel in
heptane/EtOAc (from 14 to 0/1) as eluent. Yield: 1.2 g MS-ESL [M+H] =
25 543.2/545.2

(b). 4-[2-Bromo-4-(3-cvano-2-methvl-5-ox0-7-propyl-1.4.5.6,7.8-hexahydro-guinclin-
4-yh-6-ethoxv-phenoxyl-but-2-enoic acid

A solution of 4-[2-bromo-4-(3-cyano-2-methyl-5-0x0-7-propyi-1,4,5,6,7,8-hexahydro-
quinolin-4-y1}-6-ethoxy-phenoxy]-but-2-enoic acid methyl ester (1.2 g) in dioxane (100

30 ml) and 2N sodium hydroxide (2.2 ml) was stirred for 5 days. The mixture was poured
into water and the pH was adjusted to 2 using 4N aqueous HCL The resulting mixture
was extracted with EtOAc. The organic layer was dried (MgSQ,), filtered and
concentrated in vacuo. Yield: 1.5 g. MS-ESI: [M+H]" = 529.2/531.2



reaction mixture was diluted with water and extracted with EtOAc. The
organic layer was dried (MgSO4), filtered and concentrated in vacuo. The
residue was purified by preparative HPLC (Method B). Yield: 65.5 mg.

WA SRS VR H]+ = 586.4/588.4; HPLC: Rt = 16.39 min. (mEthSEFR 0D k7S
ratio: 5:1 io Example 11 .27 .
4-[2-Bromo-4-(3-c)iano-2-methyl-5-oxo-7-prropyl-1 4 56 7
8<e)exatmdmo@wmh§t&aﬂé B8RS RRBIPNEDHI248) OIE AGI GO OB uino lin-
lI~yl rgld Thefll COMpo nd was o _filne from the compound

2y engxy v )

oxv—p 2£-ENOIC acl -2
descrbed 1 exat pie 100 u.ﬁ IIIS():, PEA @ 5 (108 mg) and

lsnpﬁﬁmuir@wsﬁwmmmﬁ@%)@@ﬁ@rgiﬁ@ﬂwMk@pgaseﬁum desrrbeddRydro-

i e ot L e

-methoxyethylamine (25 ;11} n gic loromethane was stirred for 2 h. The

4@@@%@-@@3@6@%@@&%&@@-@@@@,mﬁbmhe“ihhmg@a@pﬂayer
Nedis-dridd (ViB0IN0KerdP SRDWI2r@NAC6Id. The residue was purified by

y yh; C t
e e T S ST S
(1 y)a él%ﬁ]lgﬂ‘? éH(é g &ihg o the procedure descrlbed
10 g40c. The residue was purified by preparative HPLC (Method
A) Yled 63 mg (as TFA salt) MS- ESI [M+H]+ = 619.4/621.4; HPLC: Rt
=498 - Begomih( Froest ‘ BStOR pEobyEAahiple’ B3hexahydro-guinolin-4-

ﬂﬁ%ﬁﬁmﬂw%%ﬁtmldﬁs%%pﬁ%ﬂk]ﬂf’n@@ 7
8-hexahydro-quinolin- 4-YA-6-ethox-phenoxyl-butyl}-isobut ry amide (a).

A ThsBi8menaraubionss -prienss -SostHbr\epheayiid deserihed S2 oxepprdpbl (100
- Indp h-THBES, (18 eRavdry-(Li8 alipe=3dcacpanilyilendtimiuie:qlthel accordmg
15 cqmw ogmébe&éewmpm@g %écg)vlefad%yom bytaness. o9,

e Wi S0 ABad ani d< ‘Goﬁafﬁia% )

e%%‘-‘\?e’f?ﬁﬁstsdf the excess of dibromobutane. The DMF Iayer was diluted
wﬁh ater and the resulting WO 2006/117371 PCT/EP2006/061978 -28
mixture extracted with EtOAc. The organic layer was dried (MgSO4),

filteredantho aonceniiatednsiiacioxd-narasiduenyasahiematpsapissan
20 SiipREelIBxy-phenoxvi-bui-2-envic acid (pyridin-2-yvimethyl}-amide

The title compound was obtained from the compound described in example 10b (100

mg), DiPEA (165 pb), HATU (108 mg) and 2-picolylamine (29 ul) according to the

procedure described in example 10c. The residue was purified by preparative HPLC

(Method A). Yield: 63 mg (as TFA salt). MS-ESL: [M+H]" = 619.4/621.4; HPLC: R, =
25 9.92 min. {method 1). Diast. ratic: 5:1

Exampie 13

N-{4-12-Brome-4-{3-cyvano-2-methvi-5-0x0-7-propyi-1,4.5.6.7.8-hexahvdro-guinolin-
4-yli-6-ethoxv-phenoxvl-butyl} -isobutvramide

(a). 4-[3-Bromo-4-(4-bromo-butoxy)-5-ethoxy-phenvll-2-methyl-5-0x0-7-propyl-1.4.5-
30 .6,7.8-hexabvdro-guinoline-3-carbonitrile

A mixture of the compound described in example 1a (2.23 g), 1,4-dibromobutane (8.65
g) and potassium carbonate (3 g} in DMF {25 ml) was stirred at 60°C for 2 h. The
mixture was cooled fo room temperature and washed with heptane to remove most of
the excess of dibromobutane. The DMF layer was diluted with water and the resulting



heptane/EtOAc (from 4/1 to 1/2) as eluent. Yield: 2.23 g. MS-ESI: [M+H]-

=581.1 (b).

4-[4-(4-Amino-butoxy)-3-bromo-5-ethoxy_phenvll-2-methyl 5-oxo-7-propel
Wé PUEHFY 8-hexahydro-quinoline-3-carbonitrile To a solufiEH B AKE/061578

product of step a (2 g) in dioxane (6Q mp was added conc. ag. NI140H

(40 ml). The mixture was stirred in an autoclave at 80C for 17 h, and then

CORGRRY %&@e&a&ﬁﬁ Hiskk 2ral GrERESEPMAEREMVMST filtered and

18 é/S afed l& Vacug. res g 1 i

{éfTE romo-4-(3-evano-2- meth Gi ?oxo- -pro ePTaﬁ?g,rgp?eéihé’xahi/d%ga n
ﬁw@@%ﬁﬂfm@tﬁé}méﬁéﬁé@%ﬁ%ﬁw %B&%&M@é‘?ﬁlr@%rﬂﬁé SIELIS

pl’ 9U%t f %nlﬁng' EtEn : = :: e I iy

(2 3mi) Wd cu-for L7 S

> ditef T i %%%%W%ﬁed Wlth 0.5N aqueous HCI The
org@glgo QM&{ m mgg%%g%he% élrll %lrgplgglﬁ ?r%%wﬂ At ane dv‘I’QASV%EEiéa e 2
tm@l\l%?)u@il R e R Ly SR e

= %%tfﬂiﬁi esisd Yiclidst! abir s Bankisik M@%méé@ﬁéﬂlﬁ 4cid

tridedescribed in example 13b

(1§0 n%&ﬁré“%@ﬂﬁ‘é“ é}z%é&g“ 411) : %h y'&@%ﬁg%%ﬁ?ef‘ ?811) ul) and

acc rding to the p ure d d|n xam 130 Yl
Pilie fé’

< 8082/B18° Oﬁﬁ’f@a’ﬁé’t )39 SHIE A% f‘h he mixture
19@7 dﬂmee(diﬁﬁ‘t.feyféw@m@éa@r Didsvarheid with @Sftﬁampv@ }E?i The organic
Cyslepropanierdqaiydicaciditered and concentrated in vacuo. The residue was
15 332'{1?509{& éﬁ&%ﬁ%%%@%%@%@lﬁ @()Fllm 1/0 t? 0/1) axi. eluené Yield: 69
(axjagzl% erﬁg:' i qé%&#g%goﬁg c}{é é 24 Q9e@01§¥n F%'r’gg gdalr}mb?ast rafio:
pbenyll -2- methyl -5-0x0-7-propvl-

I AFE 6.7,8- ﬂgxahydro quinoline-3-carbonitrile 30 The title compound was
alne%k?rom the compound described in example la(2 g)

(b'}he iﬁie compound was o’ommed from the compound described in example 13b {150
X3 ARIBORERROXY I8 RO B SEIOMRE ¥ SR B RIPXReGRIAPYE the
procedure described in example 13¢. Yield: 99 mg. MS-ESL: [M+H] = 608.2/610.2;
HPLC: R = 19.32 min. {diast. 1) Rc= 19.57 min. {diast. 2) (method 1). Diast. ratio: 4:1

25 Example 15

Cyclopropanecarboxvlic  acid  {3-[2-bromo-4-{3-cyano-2-methvi-5-0x0-7-propvi-
1.4.5.6.7 RB-hexahvdro-guinolin-4-vI)-6-ethoxv-phenoxvi-nropyl}-amide

(a). 4-[3-Bromo-4-{ 3-bromo-propoxy}-S-ethoxy-phenyl]-2-methyl-5-ox0-7 -propvi-
1.4.5.6.7.8-hexahvdro-guinoline-3-carbonitrile

30 The titie compound was obtained from the compound described in example 1a (2 g),
1,3-dibromopropane (3.67 ml) and potassium carbonate (2.49 g) according fo the
procedure described in example 13a. Yield: 2.47 g. MS-ESI: [M+H]" =567.2



1,4,5, 6.7.8-hexahvdro-quino line-3 -carbonitrile The title compound was
obtained from the product of step a (2.37 g) and cone. ag. NT-140H (40
ml) according to the procedure described in example 13b. Yield: 2.45g s

W BYSAP MS-ESI: [M+H]- = 502.3/504.3 (c). CyclopropanetafiaRific61978

15

25

30

acid {3-f2-bromo-4-(3-cyano-2-methyl-psoxo-7-propyl-
1.4.5.6,7,8-hexahvdro-guinolin-4-yll-6-ethoxv-phenoxyl-propel}-amide A

migjure of-tag Rrodue. (b&rd0g) St yamne {11 81898 50 7-propyl-
c;icAoﬂo gnecarbonyl ¢l 9331 si).in oromethane (2 ml) was
W@M%Ws diluted with EtOAc and

wmmwm&m@mmiﬁgd 1418 1aEgavGuaYSer was Arieth(Mom@4bnc. aq.
f”f@gfﬁgﬁ Rﬁé%@{ﬁ% %f\?%%% OCelasr gcr?owda i hro at%a'Qheﬁg Phs g

gel | ne/EtOAC ( /1t 0 0/1) 55 e uent

iy %57’252 S Rt =18.23 min. (method 1). Diast.

{ é @ 113 ot a'o s r}ﬁ\é acid {3-[2-bromo-4-(3-cvano- 2-meﬁwl 5-ox0-7-pronvl-

-Cyano-2-mefnyl-5-0X0-7-p ope— 4506 [
' :Ilf 5 0- 4=y -- ——et ‘ A -- A “'.‘" -‘ e (a)

4&&&5@&@ éﬁwlgﬁe&@@t&o%& -Sthexy-nhgnvil:; tﬁé@éﬁﬁhé QX7 ul) and

6 | bonitril he t
Eo et e Dl
Thf ESRFCAM P BHTEaMes (4! v@%m%ﬁa%@é’g@ mzaséa%ﬁa@@é w@us L. The
a@mgmhm teyortives grbeb S Ao s Glibed aneéxamplard®d.iY ielch® Thg. residue was

MéhrbhidMadiEdon48iddp8k?hlane/BIOAc (from 3/1 to 0/1) as eluent.
4-14-(5-Amino-pentyloxy)-3-bromo-5-ethoxy-phenyll-2-methyl-5-oxo-7-pro

pyfields 15 b 2rmeend&iRidr OMtiHO e 8 #A7BohitiR- Q5RThd §ifld tompostidd 1).
wBdabtaitsed from the product of step a (2.0 g) and cone. aq. NH4DH (40
I—%‘ ccordlng to the procedure described in example 13b. Yield: 2.1 g
(HeEaealp) If1S-ESI: [M+14] = 530.3/532.3 (C).
NRE{2-BEIN0s4r (3 CYANO 2 GV B:0xp- [ IDEk L & 56,7 Bihexahydror

qUingiin-Z-y1)-6-ethoxy”PRenoxy-pentyr} -acetanide U The |ue

cofpotti . : ct of step b (147 5 mg)

trigghylagine | At acechiorde (a1 agearding fndhe pracedyre 1.
descr ) examp yie[d: 536 g. MS-EST. [M+H[+ =

5 =3 Fodtast. 1) Rt = 17.75 min. (diast. 2)

20 (m@ﬂ‘ﬁﬂelc)m@;bﬁﬁhd MY &%1%@%@&%}%%“@8%@@%%&6 la (2 g),

1,5-dichloropentane {4.76 ml) and potassium carbonate (2.49 g) according to the
procedure described in example 13a. Yield: 2.1 g. MS-ESL: [M~+H]" = 549.2/551.2

{b).  4-{4-(5-Amino-pentyloxy)-3-brome-5-ethoxy-phenvil-2-methyl-5-oxo-7-propvl-
1.4.5.6.7.8-hexahvdro-quincline-3-carbonitrile

The title compound was obtained from the product of step a (2.0 g) and conc. ag.
NH4OH (40 ml} according to the procedure described in example 13b. Yield: 2.1 ¢
(HCI salt). MS-ESL: [M+H]" = 530.3/532.3

(c). N={5-[2-Bromo-4-(3-cvano-2-methyl-3-0x0-7-propvi-1.4.5.6.7.8-hexahvdro-
quinolin-4-yh-6-ethoxv-phenoxyl-pentyi} -acetamide

The title compound was obtained from the product of siep b (147.5 mg), triethylamine
(108 ul) and acetyl chloride (22 pl) according to the procedure described in example
15¢c. Yield: 53.6 mg. MS-ESE [M+H]" = 572.4/574.4; HPLC: R, = 17.44 min. (diast. 1)
Re= 17.75 min. (diast. 2) (method 1}. Diast. ratio: 5:1



- 30 Example 17 N-{5-f2-Bromo-4-(3-evano-2-methyl-5-oxo-7-propel-1 4

5 6 7 8-hexahydro-quinolin- 4-vl)-6-ethoxv-phenoxyl -pentyl |

-2- methoxy -acetamide The title compound was obtained from the
WMPBYURY bescribed in example 16b (147.5 5 mg), triethylahhHEAHE %978

and methoxyacetyl chloride (28 I) aceargling to the procedure described in

example 15c. Yield: 88.5 mg. MS-ESI: [M+H]' = 602.4/604.4; HPLC: Rt =

1&Smipie1fdiast. 1) Rt = 19.20 min. (diast. 2) (method 1). Diast. ratio: 5:1

Example 18 Furan 2- carboxyllc aC|d

heﬁm@mﬂ@hﬂe&wm&ﬁhmmmwe The tltle compound
was obtained from the compound described in example 13b (117 mg

triStREFFABREES YA @%P@%fmbmé@@%émwmﬁéwg@emém 5
5 desgkibedbylexamp{€083a]) el i8Shorperehd B-EBRiriiW B 16 1QL6M2410 the
Hﬁb@d&% FdBiBEIMH XS mq@cl)lyieiasgg;mg %@%@%qu@]i& 602.4/604.4;
om 0 \Y 0:75P
!Ifg%{%dro?é%ﬁﬁ?ﬁ a@mf‘%g %\ox;%}ggnoxylg%%yl;z?‘ré%ﬁgﬁ%s }iagfmli jo: 511
(B xd4rb@FBHMOo-5-ethoxv-4-(2-hvdrox
ethoxy) phenvII 2 methyl -5- oxo -7- pronvl 1 4 5 6. 7

2- bromoethanol (1 274 n DMF (30 ml) was stirred at 60C for 3 h. The

re s H%ﬁszﬂﬂ%lwa%ma R ATGrE e SRE BRI AsacRned iierameiad3b (117
Tm)c@mﬁnﬁemmgémmam wére driddothdg ST ) lilberedingdto the procedure
cmmatﬁobmwasmﬁer@sgs UM sshrmnatageaphedion gilieageiring: r,

ang/LiOAs fLomy; 21@55 25 eluent. Yield: 3.1 g. MS-ESI:
[|\/|+Hj+ 489@1?}491 4 ? %Met anesulfonic acid
15 2-¥24mpaa-(3-evano-2-methyl-5-oxo-7-propyl- 1.4,5.6,7,

8- hexahvdro aumolln 4- vI) -6-ethoxy- phe[}oxvl ethyl ester A mixture of the

o 4 Rl A0 J'B.E [ 9-BYANCrg AFIGLIE 1 O @ / ARG arg :E‘ atieaviadi] t.[,.'é,‘.,," 7{] uinolin-

» aﬂmahw:? ﬁrcaﬂ@ﬁﬂz@mmhane/methanol from (1/0 to
9%531 elu%%e clgrqupogur%f c%scrﬁ?eg m exampie la (4 gj, potassium carbonate (3.73
g} and 2-bromoethanol (1.274 ml} in DMF (30 ml) was stirred at 60°C for 3 h. The
reaction mixture was diluted with water and extracted twice with EtOAc. The
combined organic layers were dried (MgSQs), filtered and concentrated in vacuo. The
residue was chromatograpbed on silicagel in heptane/EtOAc {from 1/1 to 0/1) as
25  eluent. Yield: 3.1 g. MS-ESI: [M+H] " = 489.4/491 4

(b).  Methanesulfonic _acid  2-[2-bromo-4-(3-cvanc-2-methyl-5-0x0-7-propvl-
1.4.5.6.7,8-hexahvdro-guinolin-4-vh}-6-ethoxy-phencxvi-ethy] ester

A mixture of the product of step a (2.9 g), triethyiamine (2.46 ml) and methanesulfonyl
chloride (550 ul) in dichloromethane (50 ml) was stirred for 17 h. The mixture was

30 extracted with 0.5N agueous HCl The organic layer was dried (MgS8Q,), filtered and
concenfrated in vacuo. The residue was chromatographed on silicagel in
dichloromethane/methanol from (1/0 to 95/5) as eluent. Yield: 3.38 g MS-ESL
[M+H]" = 567.2/569.2



[M+H]+ = 567.2/569.2 WO 2006/117371 PCT/EP2006/061978 - 31 (c).
4-14-(2-Amino-ethoxy)-3-bromo-5-ethoxv-nhenvll-2-methyl-5-oxo-7propyl-
1,4,5.6,7, 8-hexahvdro-guinoline-3-carbonitrile A mixture of the product of

W&éﬁ%ﬂ(@ﬁé g) and conc. ag. NF-LOII (60 ml) in dioxane (9B GhifRyY/ 061978

stirred at 80C in an autoclave for 17 h3The mixture was concentrated in 5
vacuo. Yield: 3.82 g (MeSO3H salt). MS-ESI: [M+II]' = 488.2/490.2 (d).

Ned®- r|2 Bfmﬁmmgmwrﬁs@i@ﬁﬁoﬁ&%ﬁé:?%ﬂ@g%eﬁﬁ}@?éﬁf&yoggmh
inQlin=ds XV~ nethanesulfonamide A mixture o
?%%’é‘%%@ggﬁc@ 8& gr%%kmme (93 1) and methanesulfonyl
chlorittenzel o8l i digldarootaibpne(§B ) wes sitcedfORMI0N THemlpin dioxane
nlg? atg Ukh s Qﬁ‘z’éﬁ%"ﬁﬁa@ ﬁ%f&%ﬁ%@%@@ﬁ Waﬁ%e&%?e%%lrcgghﬁﬁéﬁed in
5 VAR TR L ORI ) Lo ebNg P P Gt B). vield

5(a3. mg. M@z’é%—ﬁ%hk&lM ﬁ%@&&hﬁﬂ&o&ﬁé&fﬂﬁﬂ% 1BeHBadyaro-
1) Ian I ho% Al DI ox nToRane: 2 SHHICI

h@xadﬁyﬁt@e%mhe wmmp@t@phen@mnew@ameﬁyim;nne (93 pl) and
%“ﬂl&%& ﬂﬁ%%”ﬁq W'ﬁi&%ﬁo‘%@ﬁ@@f@é Ik?,ep}ﬁr EL Méf&(% 6P The

I 14 WF xahydro-guinoline-3 he tlte compoun
o R DA B TR Ie faigausehs HCL. The
1,@:gjmolmh@;@ér@@.ﬁégﬁ@énﬂli@mémqommdi@wmeg)wg

topthefigarage gusgcaiseribed 0 exeibpde B3ay ¥iald59.03 g, MBESE [WH}}* =
= 8075M609- bE: R, = 12.49 min., (method 1) Diast. atio: 4.1
4-[4-(6-Amino-hexyloxy)-3-bromo-5-ethoxv-nhenyll-2-methyl-5-oxo-7-prop
ylEtamgiie @, 8-hexahydro-guino line-3 -carbonitrile The title compound

was obtalned from the product of stepa (O 93 g) and conc aq 251
SN c 3 Lk AL i

]Ff? . ::l ‘V U" : 2 q-ro-o 3 C .‘:‘ i‘ﬂ ‘: c—) % 7 p{o? e
HONSEARMEOE chipAGHpRIERIS pound descrlbed instep b (134

?’(fi:l)lgrg %é rdt%rrtﬁ o |ne 890‘931 cg ilrs%? B %'S%g%ﬂ&'zc els%%%eé%? é{alnple la (1 g},

20 1,6-dibromohexane (2 78 mi) and potassium carbonate (1.24 g) according to the

procedure described in example 13a. Yield: 0.93 g MS-ESI: [M+H]" = 607.4/609.4

(b).  4-14-(6-Amino-hexyloxy}-3-bromo-3-ethoxy-phenyl]-2-methvl-5-oxo-7-propyl-
1.4.5.6.7.8-hexahvdro-guinoline-3-carbonitrile

The title compound was obtained from the product of step a (0.93 g) and conc. aq.
25 NH4 OH (20 ml) according to the procedure described in example 13b.
Yield: 1.08 ¢ (HBr salt), MS-ESE [M+H]" = 544 .4/546 .4

{c). Propane-2-sulfomic  acid  {6-[2-bromo-4-{3-cvano-2-methyi-5-0x0-7-propvl-
1.4.3.6.7.8-hexahydro~-guinoln-4-vl)-6-ethoxy-phenoxyl-hexyl} -amide

The title compound was obtained from the compound described in step b (134 mg),

30 triethylamine (89 pl) and isopropylsulfonyl chloride (29 ul} according to the procedure
described in example 13c. Yield: 22.5 mg. MS-ESL [M+H]" = 650.4/652.4; HPLC: R,
= 20.20 min. (diast. 1) Ri= 20.55 min. (diast. 2) (method 1). Diast. ratio: 5:1



described in example 13c. Yield: 22.5 mg. MS-ESI: [M+H]+ = 650.4/652.4;
HPLC: R# = 20.20 min. (diast. 1) R, = 20.55 min. (diast. 2) (method 1).
Diast. ratio: 5:1 WO 2006/117371 PCT/EP2006/061978 - 32 Examé)le 21
W?—zfif)f[/ég(ﬁykmino-ethoxy)-ethoxvl-3-bromo-5-ethoxy-phenyI}’CT/EPZO 6/061978
-2-methyl-5-o0xo0-7- nronyl-1,4,5.6,7, 8-h@xahvdro-quinoline-3-carbonitrile
(a). 4-{3-Bromo-5-ethoxy-4-[2-(2-hvdroxy-ethoxy -ethoxv
m@ﬁﬁﬁt@methyl -5-0x0- s
7- propel 1 4 5 6 7 8 hexahydro qumollne 3 carbonltrlle AIkyIatlon of the

Sriesniedia ete-ﬁaéamﬁtﬁad descrlbed in example
10a The reS|due was chromatorahed on S|I|ca gel in heptane/EtOAC as
eﬁﬁent. fies .:t .-,. thaxy ddp-{rrhyirox yethonihethoyylpl enylt-2-methyl-5-0xo-

apesun ¢ nd-{ Bepamarle ethyI -5-0x0-7-pronyl-

,6,7,8-hexa dro I|n 4 6 etho e eth -ethyl
Lﬁy 18'1.af§ ﬁ%ﬁ%ﬁ&ﬂﬁﬂ%ﬁi&% A 655 AR
déﬁ@ﬁbbﬁ #7 axBpsolorordaaepriins thibesnsthodriwabediegxample 10a.

efanpladitavts &g&me@mhamwmm& Bhierae (522 /) asrdrleh2.98 g.
MrSk IME Fﬂi&@éﬂ[ﬂ&@iﬁ] AL540)/535

4-{4-[2-(2-Amino-ethoxy)-ethoxvl-3- bromo 5-ethoxyphenyll}-2-methyl-5-0x
10 0{B3.nrdgethbndsi6:7i8-hexahvdioZHiRbtimes H# 8 rbmmtrlemEte tiflexo-7-propvi-
campoing wasRkalgchsnalpgausyiethemneibed-dessribadinexample
19c starting from the compound described in step b (2.98 g) which
yi€hteidr s cogrprui witkeobompb arrl(@teS08H it tlodedtdbrd umeg2mple 196
?_I\;gm furified RymnpopadatbR 2 RLEAMeth0dA). b’igid?iaé%? i_ngt(m?]ulgonyl
t min (metho
drfdsall) sﬂﬂ%g%‘mih’%]f @%@éﬁ%&eﬁ éa@oxv g

2). Diast. rati 1 Example 22 Cycloprona ic acid
15 (24R-[2-ptd -4 fBreathos25naditini- 53 xoriopf ativbx v-phenvl} -2-methyl-5-0x0-7-

1 4,611, 3-DiEx08VEEarOUIQN b ) Begthoy-ahenoxvl-ethox

-ethyl)-amide 2s The title compound was obtained analogously to the
mébiaditiel estribenlwaxabipied Sehisgartihgtirdm thethord descobag curgampie 19¢
(M@ﬁ@élﬂcﬁﬁﬁéﬂ&ﬁﬁﬂ&ﬁdﬁ i@ed@embe gibg m@m@)\@mfylemed 3.0 g of the title
cy, yl.ghlo esence of trie mine

s é%ﬂ%]e s !;aﬁg i\ %&%‘g Qi)fok!{h%'fz RIS }ﬁe‘éﬁ Breparative

4y

(141 by rep atlve
1" %0008 %)- H‘ﬁ@ h ﬁho m?ﬁz 2/334.2;
(nﬁﬁfhﬁd&)— Dﬁa@t manbngi]pd 2). D].asi ratio: 5:1
Exampie 22

Cvcliopropanccarboxvlie  acid  (2-{2-[2-bromo-4-{3-cvane-2-methvl-5-0x0-7-nropvi-
1.4.5.6.7 8-hexahvdro-guinolin-4-vl)-6-ethoxv-phenoxvl-ethoxvi -ethyD-amide

25 The title compound was obtained analogously to the method described in example 194
starting from the crude compound (MeSOsH salt) described in example 21ic (214 mg)
and cyclopropanecarbonyl chloride (37 ul), in the presence of triethylamine {141 ul).
The residue was purified by preparative HPLC (Method B). Yield: 165 mg. MS-ESI:
[M+H]" = 600.4/602.4; HPLC: R, = 22.40 min (method 2). Diast. ratio: 8:1

30 Exampfle 23

3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-nropyvi-1.4.5.6.7 . 8-hexahvdro-guinolin-4-vi)-2-
[2-(2-hyvdroxy-ethoxvi-ethoxvi-N N-dimethvl-benzenesulfonamide




30 Example 23 3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-prropyl-1.4,5,6,7,
8-hexahydro-quinolin-4-y1)-2-

2 (2-hydroxy-ethoxv)-ethoxvl-N.N-dimethyl-benzenesulfonamide WO
ébﬁ@f*i%/fﬁh PCT/EP2006/061978 - 33 (a). PCT/EP2006/061978
4-(3-Bromo-4-hydroxy-phenyl)-2-methghk5-oxo-7-propel-1,4,5,6,7,
8-hexahvdro- guinoline-3-carbonitrile The reaction of
3(ayoma-A-yekexy-anealdshue (1307 @) Mtk 37 aRIPACT L8 tle. (R Ay dro-
gg @gglg-&gg%%ﬁ%ﬁlexane -1,3-dione (10.02 g) was performed according

t a

described in example la. Yield: 20.25 g. MS-ESI: [M+H]'
—'Hi&lté&?uéb) of 3-bromo-4-hydroxy-benzaldehyde (13.07 g) with 3-aminocrotonitril

afhé?s 6‘5%% OB HY LR OXQ:dinRLRY! ﬁé@&? %&ﬁ%&?eﬁyﬁc%ﬂ% Y the

%%%;%ér#;é&ﬁe%%%% i ?%BC%BI% Gt §3%U[ %@ Vég gen

deled DSt WISE.- BB LB ERO3T (ﬂgvml)lﬁg.%fﬁwﬁ@ﬁl@tdé%ﬂ&m@

forl fhtté? reaction mixture was a iowed to warm (room temperature) and
s%%ﬁmuﬁrﬁm@?erﬁ% h. The reaction mixture was poured
onerushetaice (§20 mﬁn@g&m@ﬁf@é&é@@eﬂ@rabfﬁmwﬁés&t&ﬁqﬂdi@mpie 23a
c | C e 0
espoIneq 59%@&&%[%%{1%1\{\/%& dﬁ%l g’(?ﬁ%‘}éd 'EFXEC? @%] é&ﬂé} SHlRLed 10°c

in vaégl;? T e residue was recr om E%O g
ifiﬁj’tmﬁﬁ‘_%dﬁaé 1:0 warm (room temperature) ang stirring was

sxgmm%f%m-??rﬁefﬁw mmrpmped-&m,m@m@mmw (%36 mi)
|iﬂnﬂ=} yhrddpudlsenyrd, ihdimettivihemzenesibonmmide olimptieminRre dried
B'eﬁlﬁé}éﬁum B SHSRRRRIAN; 13: JQ&SO%&?#%%%E%%E&%%H‘?& from
tt@&é % %33 u7gr% gégs%iﬁ%ﬁ E%%Aggﬁoowashed W|thgwater
15 Drjngsxiraction thedille. eaompound. crystallized dry e WaleraxRind iR 4.
tltle compound was obtalned by flltratlon Yleld 2.19 g. MS-ESI: [M+H] =

3 AL, -8 / as prtipy|-5-0xo-7-propel-1,4,5,6,7,
exa umoll -4- yl)-2- hydro ethoxy ethox
s ghegﬁ%%ﬁ%ﬂe ﬁﬁ?ﬁﬂ%ﬁ.oﬁq P OREL i o i SRR srived in
e%ﬁﬁ?ﬂ%ﬂ 23k (#4Ehig divrane-(Bachiv fer 38 wiiofyicethianes foB57)hwihg reaction
perienme dvacdiivgdidguii iaivethnd deshebedin exampleridfaxiettbr3mhs titie

20 m&:%%dé@'c@ét&hﬂzed SR6(RIGHEL G R T4 A3 MIBAMGINODEY obtained by

%8%2(?1 %&%ﬂgh%%%q? %}thfoh%lrﬁétﬁo%% 5 8propoxv-phenyl}-2-methy
| Eéd?.xo 3-Bromo-5-(3-cvano-2-methyl-5-ox0-7-propvl-1.4.5.6.7,8-hexahvdro-guinolin-4-
yh)-2-[2-(2-hvdroxv-ethoxvi~ethoxvi-N N-dimethvi-benzenesulfonamide

Alkylation of the compound described in example 23c¢ (740 mg) with 2-(Z-chloro
25 ethoxy)-ethanol (185 pl) was performed according io the method described in example
10a. Yield: 35.6 mg, MS-ESL [M-+H] = 596/598; HPLC: R, = 14.73 min (method 1)

Example 24

4-{3-Bromo-4-[2-(2-hydroxv-ethoxv-ethoxvl-5-isopronoxv-phenvl ! -2 -methvl-5-oxg-
T-propvi-1.4.5.6.7 8-hexahvdro-guinoline-3-carbonitrile

30 {a). 3-Bromo-5-hydroxy-4-(4-nitro-benzyloxv)-benzaldehvde

A mixture of 3-bromo-4,5-dihvdroxy-benzaldehyde (2 g), 4-nitrobenzyibromide (2 g},
lithium carbonate (680 mg) and a small amount of tetrabutylammonium iodide (ca 50
mg) in DMF (15 ml) was stirred at 60°C for 4 h. The mixiure was diluted with EtOAc



7-propel-1,4,5,6,7,8-hexahvdro-quinolin-3-carbonitrile 30 :
(a).3-Bromo-5-hydroxy-4-(4-nitro-benzyloxy)-benzaldehyde A mixture of
3-bromo-4,5-dihydroxy-benzaldehyde (2 g), 4-nitrobenzylbromide (2 g),
Wbt icatBonate (680 mg) and a small amount of tetrabuty BB HIe61978
iodide (ca 50 mg) in DMF (15 ml) wasssfirred at 60C for 4 h. The mixture
was diluted with EtOAc WO 2006/117371 PCT/EP2006/061978 - 34 and

wagheg ity watey . %Q@rorqaem@%fcw @%&%@4 SQﬁ?g fbred and
caoncen Ei‘ﬁe‘gl Jn vacu I E%82 5 %/3 4.0 (b).
3Bromo ISOPropoXxy- ﬁe ?4 ogbe x - %yd mixture of
RS a6 @;{u@;ﬁgﬁ aad potassium 5
carbonate (2.21 g) in DMF (25 mI) was stlrred at 60C for 4 h. The mixture
WASTHEE ofvile PIoine ahdiwasiedvith iseneeriiHedidgdhie merndatassium
5 deed¢hgSOA4), dilterBtands edhoentsatad i vatlidoy ield 'I‘heﬁ@@nﬁé&v&sﬁhluted
Eﬁ;ﬂﬂgk@ﬁé’%ﬁ/ 39604 e water tThe ar amc layer was cﬁ‘;ed I ﬁlter%d and
romo:5-isoprouox ZNitro- y--oxo -
prccc)mﬁtf/ %n%f%,% Vf%’%:&ga |no g‘ Hé xture of the
DV(QQUCt@fm&d@Q@@ME Hﬁl@%&ﬂﬁgﬁﬁpg Riethyl-5-0x0-7-pro-

p Icyel i0 hanol (20 ml) was stirred at

8 ylogryg gb,eg( 55%]1] dl% %éﬁ%g ?@Qré,gm Tg%ntrated in vacuo and the
10 residu'ﬁmwmmwgwme@e@m silics gol ip-bepienciEiRAc 231 1nf¥iVind 5-
a%n% @c%@%@@%ﬂ@%ﬁ%ﬁ MH%&O?%%@ 96:4 halB i g0°C 1 17 h.

omo-4-hydroXy-5-iso rD op6 5 -0Xx0-7-propel-1
e e e R AR e
|sﬁ1’a$§@%§}téb keprme/ hig)erd Hedueaeielasstimishi THE nBOMES&SM+H]

aadEx Zisegdst (1.5 g) under vigorous stirring. The mixture was stirred for
2 It and then flltered hThe mlxture was dlluted W|th EtOAc and washed with

_-; %@lﬂbﬁﬁﬂﬁlmg MS.ESI: [M+H]+ = 457 .6/459.6 (o).

4- r drox ethoxy) ethoxyl-5-isonrgpoxyphenyt}
F Yy PZE '%ffsl %%dﬁféy%}mfué@%mﬁﬁé L BEitdte KD in THF

r’rﬁﬁﬁﬁé)d’? H é@ﬁ@d@ﬂ@m&hﬁﬁﬁmm@@mq& Ohermgdxi@rewRGstirred for
clioreetheney)eihasol (B¢ hipatassidrirashonater@mg) aRdd&alohisat, aq,

20 ARQURRT fetrabutylammanivaiodife DM i was.siitsdfor 3900,

The mixture was
Yield: 720 mg, MS-ESL: [M+H]" =457.6/459.6

(e). 4-{3-Bromo-4-[2-(2-hvdroxy-ethoxy)-ethoxvl-5-isopropoxy-phenyl}-2-methyl-3-
oxo-7-propvi-1.4.5.6.7.8-hexahvdro-guinoline-3 -carbonitrile

A mixtore of the cmde compound described in step d (100 mg), 2-(2-
25  chloroethoxy)ethanol (27 pl), potassium carbonate (90 mg) and a catalytic amount of

tetrabutylammonium iodide in DMF (3 ml) was stirred for 20 h, The mixture was

diluted with EtOAc and washed with water. The organic layer was dried (MgSQu),

filtered and concenirated in vacuo. The residue was chromatographed on silicagel in

heptane/EtOAc (from 170 to 0/1) as eluent. Yield: 29 mg. MS-ESL [M+H] =
36 547.2/549.2; HPLC: R, = 18.25 min. (method 1). Diast. ratio: 3:1



diluted with EtOAc and washed with water. The organic layer was dried

(MgSO04), filtered and concentrated in vacua. The residue was

chromatographed on silicagel in heptane/EtOAc (from 1/0 to 0/1) as
WEFEMYIYREIH: 29 mg. MS-ESI: [M+H]+ 30 547.2/549.2; HPLRETHER2008/663978

min. (method 1). Diast. ratio: 3:1 WQO.2006/117371 PCT/EP2006/061978

- 35 Example 25 4-.

34b; erethoxy-4-[2-(2-hydroxy-ethoxy)-ethoxy]-phenyl)

-2 met yI -3- nltro 7 propyl -4.6, 7 8 tetrahydro -|H- cumolln 5 -one (a)

grefiiR for 17 h. A preC|p|tate formed, WhICh was

e t | on. T esoll was d in the
: glj!fjs%te(g oli)é/ 4?%"%%8‘&%0 ayer Wa@ extra \%ﬁﬁ ég,&%)\? t?r‘én)esgvﬁ% godium
orgERie { 02 r %ﬁeﬁe&w@eéﬁ)nﬁnﬂ%@ aﬂe%e%ﬁﬂ%ﬁe&wvg@%an of
Y eskdyin8dago b ) 2 17 vist by (T2 Ri(6S-win) | 2y i damixflire fof 17 h. A precipitate
1-BHRD)RRRAVRRBI(dR D AN MM AN BB BEYRARitdoP 6 IR tlue r@:&%’ée pH

m).waghealed at ﬁ%&@%ﬁ%&%&g V\@&&f&%}fﬁ%&% G LEACHON roanic

mlxture using a Dea ar aratus € reaction mixture was

céﬁ&éﬁﬁ?ﬁt‘e%eﬁwm e FoSFaARH ShgiSrapld bfsicagel
(’%ﬁ RtanaiQAG: (L Qi1 0/1) as eluent. Yield: 1.07 g. (c).
B

romo-5-ethox
-4A hvittose e enrh)-BropetiAeSerfitrd £7-prd pylmoiidB detiae biyalg-in toluene (25
|Hn9)'~WH|§ h@ﬁ@ Qﬁr@ﬂﬂ%&ﬂgﬁq W&é’e{%’%a@ z@ﬁ‘(@vé’ﬂ“ﬁf@ﬂ‘iﬁ@ feh@ibn mixture using
clonexan one
TR IR T SR TS Eopesns dn ey resie
15 wHEs ﬁm@a&?%ﬁﬁ‘ﬁ%‘?‘& ?‘ﬁ‘ﬂgﬁ}e ﬁ‘eé’&?@ﬂ%‘ W oHBeotrBtbd s eluent.

vééabi THE gesidue was dissolved in dichioromethane. A precipitate

ch wasg cIIecte flltrat|on The soI| was chromatographed
Broy Ay dEos UEO~/-0raD v .7 g-ieira-

4- 3 Bromo. th " [2 £th Il-2-met
|tro- -%%%pf?f i y(:Yro quoin |I% o?iré)é%ﬁ%( '3/ ng Hore Bo1
20 ploRd deliemed- ﬁ‘i@t’@b"c@fé@xﬁf@?ﬂﬁa [Seliierc-Sthaky ctvanel (56 ml) was

stirred at reflux for 17 h. The reaction mixiure was concentrated in vacuo. The residue

was dissolved in dichloromethane. A precipitate formed, which was coliected by
filtration. The solid was chromatographed on silicagel in heptane/EtOAc {from 14 to
0/1} as eluent. Vield: 2.8 g. MS-EST: [M~+H|" = 465.0/467.0

25 (d). 4-{3-Bromo-5-ethoxy-4-[2-(2-hvdroxy-ethoxvi-ethoxyl-phenvl}-2-methyl-3-nitro-
7-propvi-4.6.7.8-tetrahvdro-1H-guinolin-5-one

A mixture of the product described in step ¢ (120 mg}, 2-(2-Chloro-ethoxy)-ethanol (39
mg} and potassium carbonate (110 mg) in DMF (1 ml) was stirred at 60° for 17 h. The
mixture was diluted with dichloromethane and washed with 1IN aqueous HCL The

30 organic layer was dried (MgSQ,), filtered and concentrated in vacuo. The residue was
purified by preparative HPLC (Method B). Yield: 21.7 mg MS-ESL [M+H] =
553.0/555.0y HPLC: R, = 16.12 min. {diast. 1) Ry = 16.46 min. (diast. 2) (method 1).
Diast. ratio: 4:1



mg) and potassium carbonate (110 mg) in DMF (1 ml) was stirred at 60 for
17 h. The mixture was diluted with dichloromethane and washed with IN
agueous HC1. The 30 organic layer was dried (MgS0O4), filtered and
WobHaRTrETEd in vacuo. The residue was purified by prepar&fVeERpEr61978
(Method B). Yield: 21.7 mg. MS-ESL.[Mg+H]i = 553.0/555.0; HPLC: R, =
16.12 min. (diast. 1) Rt = 16.46 min. (diast. 2) (method 1). Diast. ratio: 4:1
WQ2RP@/3d 7371 PCT/EP2006/061978 - 36 Example 26
3-Bromo-5-(3-cvano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexah
ddaBrainedfatA-giiuR-2 -methyl-5-0xo0-7-propyi-1.4.5.6.7.8-hexahydro-quinolin-4-y1)-2-

(2h -Sthexy)-NNdipgihdaenzenesyiigramide A mixture of the

compound described in example 23c¢ (203 mg), 2-bromo ethanol (29.5 5
pD) mpsterssH thecenponand fes7immg yaperpoiassio R tode Bhragdrsibmel (29.5
5 (nppwetistintdat60B3 Tand) atid Poasiituiedites elitgednIE QAR was
a@fi&é@%@Sét’@t'%%vlff?‘t&rﬂ@i%%%é%ﬁﬁé’&%iﬂ{#ﬁ%)%@%@%s%@&rﬁ%l_wcater.
and concentrated in vacuo. sidue was purifie reparativ .
BB e TR B G e s S A e residue
1756w egntHerererat e xdRiSie(Method B). Yield: 17 mg. MS-ESL [M+H]" =
4-432BY6PHESHIhOX Pad= (R dnix \(redtiasdv)3phenyl]-2-methyl-5-oxo-7-prop
vl- 1,4,5,6,7, 8-hexahydro-quinohne-3-carbonitrile The title compound was
10 o FEaAiem the compound described in example la (350 mg), 2-bromo
ethanel (LI pb) potassiumLcARARRIS (376mehandpatasyiirm jodide (8
is ma) ACCO ding to the procedure described T éxample 26. Yield: 272.3
e SEhe SURY & : Rt = 21.15 min. (method 2).
E%ﬁ-tfﬁéigbgﬂo@@mﬁ%g@%ed frmtx)} ihg compound descriﬁeg in et)ﬁaxlngie Ta (350
-[3-Bromo-5-ethoxy-4-(4-hvdroxv-but-2-envioxy):phenyll-2:methyl-5-0x0-
e e S s S oy e G
15 oMBL KSRIPBENE RSSBISEERHT EREMERE 1B CEITRIR P Jiskdine 25 SmglMS-EST:
aniiwaler €85 24P WasBide Rcal Giunf carbgnetidd 3D Pigdt. Fhisndttture
was stirred _under a nitrogen atmosphere at 100C for 4 h. The mixture
whEaMEtEed8vith EtOAC and washed with IN aqueous HCI. The organic

MeR0A) Hilkerediand canceRiates in Yacum Tf&‘-

20 To a solution of the compound described in example 1b (150 mg) in dioxane (2.5 mi)
and water (2.5 ml) was added calcium carbonate (130 mg). The mixture was stirred
under a nitrogen atmosphere at 100°C for 4 h. The mixture was diluted with EtOAc and
washed with 1IN aqueous HCl. The organic layer was dried (Mg8Qy), filtered and
concentrated in vacuo. The residue was chromatographed on silicagel in

25 heptane/EtOAc (from 1/0 to 0/1) as eluent. Yield: 95 mg. MS-ESL [M+H]" =
513.2/517.2; HPLC: Ry= 16.19 min. (method 1)

Exampie 29

3-Brome-5-(3-cvano-2-methvi-5-oxo-7-propyi-1.4.5.6.7.8-hexahvdro-quinolin-4-vl)-2-
{2-methoxv-ethoxv)-N.MN-dimethvl-benzenesulfonamide

30 A mixtare of the compound described in example 23¢ (200 mg), 2-bromoethyl methyl
ether (39 ul), potassium carbonate (109 mg) and potassium iodide (20 mg) in DMF (5
mi) was stirred at 60°C for 17 h. The mixture was diluted with EtOAc and washed with
water. The organic layer was dried (MgSQy), filtered and concentrated in vacuo. The



515.2/517.2; HPLC: Rt = 16.19 min. (method 1) Example 29 3
-Bromo-5-(3-cvano-2-methyl-5-oxo-7-pronyl-1,4, 5, 6.7,
8-hexahvdro-auinolin-4-yl)-2- (2-methox

@286 1REdimethvi-benzenesulfonamide 30 A mixture of thé® €6ERG0Her1978
described in example 23c (200 mg), 2-pramoethyl methyl ether (39 pl),
potassium carbonate (109 mg) and potassium iodide (20 mg) in DMF (5

MRRE JHY er-ahORErIBhY I e MRHIGIY S IR WG ICACANLL § mg.

SR et ﬁiﬁg@&v%?%%% TR B ble1076 - 37

regigidepyya chromatographed on aluminum oxide in EtOAc as eluent.
Yleld 46 8 mg. MS-ESI: [M+H]+ = 566.0/568.0; HPLC: Rt = 19.84 min.
gmeiiot Y- Ecarapie 23methyl-S-ox0-7-propyi-1.4.5.6.7.8-hexahvdro-guinolin-4-vl}-2-
5 3{Brmimﬁfdza?mﬁemeﬂwiﬁﬁm&ﬁnztwp@@b;bmifonamlde

6,7.8-hexahydro-duinolin-4-yl)-2- 5
[ PIRRIR SO AR IUR e b EFBTERIE AR IBE) Alrfixtendasriboxy)
cmmmawascrmmmmmtmmmsmm@) (zxazmeﬂdmaaaﬂmmﬁ mphenyl
t BbﬁYeB &)y g tbb’15§7 69 @&é@éy&&&%ﬁ% 2 REIF (0.75
riphen n m ading),in dichloromethane
%ﬁa c¥ ﬁﬁr %gg ?‘;Z)hw'g@eg |rSr1edWo rﬁ?}eged? grae%n Waﬁs‘fkllf};érecfm 0 é The
w&%lﬁew%mwwaﬁ%qs THE 15ied MbiIeW of Emre riykrenverBaRibis vacuo. The

(M8 0A wiidteratiiad dogopepatatited HiPLac(deThd Msifltsidvad puritie MR ESI:

preparatives HPLE: tMethed BR, Yield; 22,5 MaeMorES!: [M+H] =
610.2/612.2; HPLC: R; = 19.13 min. (method 1) Example 31

4 F3mrotedid-(2-methoxv- ethvlamino) -5-(morpholine-4-sulfonyl)-pheny11-

2-meth i5 5- 1-1.4, 7 h X in e- -Garbopitrile

R SR LR S AC b S e A
15 3.8 .a.;_..s.._.':m ¥erbdshs 9'_ WEEYID -.é—!.e: sensarpetiAlehlorosulfonic acid

( : _ _ e reaction mixture was

coo e 0 R ' DTS B er mixture. Extraction with

EO#o m@\dgﬁ@@mﬁa 20 ceneeRtadim il VAL ERVEIRR degiedy,, 35

CQHI'PB&H"Qané& Ik 28 & @7 h, The reactmn mixture was cooled to RT and added
3- %romo -4-fluoro-5- (Fé holine-4- Sylfon /1)-benzoic acid Tq a solution of
NG

PEB5 RhiBr JSETEHA- A FBTS- OBl G dibkaReligRsre) and
20 (WPWNI}?@@%B vigscagredip esiredsonpenndnyoephaliha. (1.65 ml).

(b). 3-Bromo-4-fluoro-5-(morpholine-4-sulfony!}-benzoic acid

To a solution of 3-Bromo-5-chlorosuifonyl-4-fluoro-benzoic acid (3.0 g in

dioxane/water (9/1 (v/v), 30 ml) was added DIPEA {5 ml) and morpholine (1.65 ml).

After stirring for 2 h, the mixture was diluted with EtOAc and washed with 2 M ag.
25 HCL The organic layer was dried (Na,SO,) and concentrated in vacuo. Yield: 2.6 g.

. 3-Bromo-4- i morpholine-4-sulfonvl}-benzoic acid

A solution of 3-Bromo-4-fluoro-5-(morpholine-4-sulfonyl)-benzoic acid (500 mg) in 2-
methoxy-ethylamine was heated at 80 °C for 3 h. The mixture was dissolved in 2 M ag.
NaOH and washed with EtOAc. The aqueous layer was acidified with 2 M HC] and

30 extracted with EtOAc. The organic layer was dried (Na,SOs) and concentrated in
vacuo. Yield: 575 mg.

(d}. 3-Bromo-4-(Z-methoxv-ethylaming}-5-(morpholine-4-sulfonyl)-benzaldehvde




After stirring for 2 h, the mixture was diluted with EtOAc and washed with
2 M ag. 25 HC1. The organic layer was dried (Na2S0O4) and concentrated
in vacuo. Yield: 2.6 g. (c). 3-Bromo-4-(2-methoxv-ethylamino

W8 peEpRGline-4-sulonvl)-benzoic acid A solution of PCT/EP2006/061978
3-Bromo-4-fluoro-5-(morpholine-4-sulfggyl)-benzoic acid (500 mg) in 2-
methoxy-ethylamine was heated at 80 C for 3 h. The mixture was

dissQl\veRiiR R Mﬁ%@mw@%@@@ It EQAG T RERUE USRS , THF

W Sacui:llfe Wlth and 30 ex # Wlt tOAc. The organic
Zer was dned’ ‘% t&r)lrlfgenqtra i Ve FEVeRE ™ l?‘ﬂgefg)wmn
F%@a@w%%mwmm@%&mwmmm@m%wm in
dg'MFON006(187 8] R TER2a06/86 19Yfre 38s Tiraedoluioniafl Mikration over
5 pmyﬁfedﬁﬁp@eﬁ&iﬂr%a %%&d@ %%Eae@é@@&@e B3 hbRd(4 i was

(1@!\%} e 51 B#(%Aft[eﬁst rin for %m Iet detg. )% ork-up, extraction

oncen raton i Vacao yle G&alcohol, which was
digsplved in 3T%M2%%m)maﬂﬁ@ﬂﬁﬁﬂo%ﬁmmtmw&%ﬁ%%ﬂm 2-
overnighy. _ _ tlrgg%n vagmg gave the

desiret " puf atron from
dlﬁﬂiﬂy‘b@ﬂ”@bf‘ﬁ&i@ﬁrﬂéﬁcﬂl@' é&ip d (61 mg), 3- ammocroionlmle {12.3 mg) and 5-

10 415;%@ Sva@bﬁeﬁznmt@%nsmlm ah%gﬁ%%ﬂﬁ%w BHeY:217 1.

X0-7-pronyl-1,4.56,7,8-hex bonitrile A

R ISR T o S5 et ol T (T2 By b
5 pEHsapyicyElohdx4gibod Bldibistd(53. mné'ifm’ﬁéhéwf@% MY e diPLC:
atfge- '[5 fir ik N didhe NeRGHOA. Raixiirgdisas CoGaenisater Diavacuacand the
residue was purlfled by preparative HPLC (Method B). Yield: 57 mg.
MEXBBPIIA H] = 607. 3/609.3; HPLC: Rt = 16.51 min. (dlast 1) Rt =

(9T1> (\#v)smlnm Was hﬁ%em@mm@mwmm@mqm 58cml). (R0 g) in
Afi@fx&ﬁéﬂﬁﬁ@(&)?—ﬂ'(vﬂ@? RixiTewasibdtedruth EtRAGADgWwasaed \Withs mi),
m%g%{e 9@9 é%%mssd&fﬁ%@@&ﬁs @ﬁ%& PESUAEE D 0 ag.

Ia%z o} _qugﬁg Wé'}ﬁl- o ﬂ%}é-ﬁ drg%%&(ﬁ/cgnﬁatedmvasuo Yield: 2.3 g.

{(b). 3-Bromo-4-(2-methoxy-ethvlamine)-S-(pyrrolidine-1 -sulfonvl}-benzoic acid

A sohation of 3-Bromo-4-finoro-5-(pyrrolidine- 1 -sulfonyl)-benzoic acid (500 mg) in 2-
methoxy-ethylamine was heated at 80 °C for 3 b. The mixture was dissolved in 2 M ag.

25 NaOH and washed with EtQAc. The aqueous layer was acidified with 2 M HCI and
extracted with EtOAc. The organic layer was dried (N2:SO4) and concentrated in
vacuo. Yield: 543 mg.

(¢). 3-Bromo-4-(2-methoxv-ethylamino}-5-(pyrrolidine-1 -sulfonyi)-benzaldehyde

To a solution of the product described in step ¢ {542 mg) in THF was added BH; THF

30 (40 ml, 1 M in THF). Afier stirring for 2 h at RT, agueous work-up, extraction
(EtOAc) and concentration in vacuo yielded the crude alcobol, which was dissolved in
THF. MnG: (578 mg) was added and the mixture was stirred overnight. Filtration over
decalite and concentration in vacuo gave the desired crude compound, which was
purified by crystallization from diethyl ether. Yield: 294 mg.



A solution of 3-Bromo-4-fluoro-5-(pyrrolidine-1 -sulfonyl)-benzoic acid (500

mgq) in 2- methoxy-ethylamine was heated at 80 C for 3 h. The mixture

was dissolved in 2 M ag. 2s NaOfl and washed with EtOAc. The agueous
WE\RPHAE3atidified with 2 M HCI and extracted with EtOAc. PRE/BPaRiies1978

layer was dried (Na2S0O4) and concentyated in vacua. Yield: 543 mg. (c).

3-Bromo-4-(2-methoxv-ethylamino)-5-(pyrrolidine- |

'Sgﬂzf?”y')',bﬁﬂlﬁlféﬁl&@ﬁzméh%%@%;%' 6y P0G, ARAET D AL SRR G ny1].0-
(Sme % n HEW— dg 3 .t n .: N a.|¢'t %ﬁé@@%k\ner
S SISELS. TE - acttEous Work=| ' ct

%@Fc;ﬁﬂa%aq%%y seuyiedtedthe Q%ﬂﬁ@l?@%ﬂiﬂ&%f?&é%@@%@ JMing 5-
. Mn m as a and.the mixtu s stirred overnig
B S S L b
5 cOpIBRHMECH RIS S™ BhisRBEBErysiBINAsHE reRS HieliEsrigha Ras praified by
2 PlemagptinkGTPDOGIMA8d BP C HEPTVOE1 DE-ERS: M8aH{0): 591.3/593.3; HPLC:
448-Bremo i 2pmsthaxy-ethylamino)-5-(pyrrolidine-1 -sulfonvl)-phenyll-2-
methvl-5-oxo-7-pmpyl-1.4.5.6,7, 8-hexahvdro-guinoline-3-carbonitrile A

1‘_8) l: ‘ t. fhe hurg 3H IC o -:l_i pre L) OE
10 resighiesnasauriiechby-prgparive HRUfMetnd Bleptin! R 4dRed in Chinese

MS-ESI: [M+H] = .3/593.3; HPLC: Rt =18.43 min. Diast. ratio: 9:1
EXATRpIE %%éofw?ﬁ@a&ﬁ@ﬁf@%yomiﬁ?@aﬂﬂ’e RErRYRES A taepRier and
expresséainl GHO cellsahPAgapisisaalibiynaidheRB) poyRds@bihdirecting the
hpabatiieceplaiasdeeled . ahinese Hameter OKan felik e lhe
sta’fﬁy Fansfected with the hdman %gece'p OP AR “CotranSraReEd Ry &
cAMPieddfighsiventde mBhteOR E) drprometo oditddiRgwhehexpres sidh ioflece an
15 ﬂrﬁﬂ)‘e'&é@ﬁ%&ﬁpﬁgﬁr Sefg ﬁg}%ﬂgeozfeglﬁtgp %QHQ&.'[ Q%l%’i?érase aﬁrivity

coupled FSH receptor will result in an increase of cAMP, which in turn wil
infge cBr Bk ciBas el IRaHBENPEt oI T the Theifepauevagoriarednsadidn the

Thedusiferaseaetlvity oMaaUsNfiglusiRg 2UNIPESEENCE, GRS TRE BC.,

compounds were tested in the concentration range of 0.1 nM to 10 M.

THISUESEEPHIB Ol &5 torpRErmhraRe EebBaripRbE dticudieesy stimulation)

CompeEmAGaYsihy hatyaxiy abiBR k) 10GEerRass SlimHataNF Ndror this, the
efficacy of the corr}&)fun&s compared %o r%combinant human ESH. For =
20 90 ¢ program it {(Excel version 2.0, butlt 30, ID Busmess Solutions Limited}

was used.

Compounds of all examples had an activity (ECsp) of less than 10° M. Some of the
compounds, such as those of examples 2, 3, 5, 6, 12, 13, 17, 20, 22, 23, 24, 26, 28, 29,
30, 31 and 32, showed an ECsg of less than 10° M.



20 software program XLfit (Excel version 2.0, built 30, ID Business
Solutions Limited) was used. Compounds of all examples had an activity

W@g&q}@g-)@ss than 10-6 M. Some of the compounds, suchpas Fese:ekiors

5

10

15

26

examples 2, 3,5, 6, 12, 13, 17, 20, 22, 23, 24, 26, 28, 29, 30, 31 and 32,
showed an EC50 of less than 10,8 M. ¥0 2006/117371
PCT/EP2006/061978 -40- Claims 1. A
2Gisémy|-4-phenyl-5-oxo0-1,4,5,6,7,8-hexahydroquinoline derivative
accordingto Formulal,xR4 R2Rs OZ R1NH. S%Eﬁ)rmula [ Whereigin
RLis M2esfaiyt-Rbest) ket br @ B ERSam o RnRling Ry atigsaccording o
SO2HRRR6 pr (1-4C)alkoxy, optionally substituted with one of more

fluorine 10 atoms; X is O or NR'; R4 is R§;(2-8C)alkyl, R8-(3-8C)alkenyl,
R5-(3-8C)alkynyl or R8-(2-4C)alkoxy- 9” C)alkyl; Zis CN or NO2; is R5

and R6 are independently H or (R4QC)atkyk-&¢ R5 together with R6 and the

N to which they are bonded form a 34t
optionally containing a further hetéroatom selected from 0 and S; R$ is
OR, (1.-4C)alkoxy, NH2; NROC(OjR11,"NRESO2R1' or C(O)NR9R'0; R'
and R9 are independently H or @)alkyl; 20 R10 is (1-4C)alkyl,
(1-4C)alkoxy(1-4C)alkyl, or phenyl(1-4@)alkyl or
(2-5C)heteroaryl(1-4C)alkyl, both optionally substituted on the
(hetero)aromatic Formula I

wherein
R! is (1-6C)alkyl, (2-6C)alkenyl or (2-6C)alkynyl;
R? is halogen;
R’ is SO.NR'R® or (1-4C)alkoxy, optionally substituted with one of more fluorine
atoms;

X is O or NR;

R* is R'-(2-8C)alky!, R®-(3-8C)alkenyl, R®-(3-8C)alkynyl or R*-(2-4C)alkoxy- (2-
ACyalkyl;

Zis CN or WOy,

R’ and R® are independently Ff or (1-4C)alkyl; or

R® together with R° and the N to which they are bonded form a 3-8 membered
saturated ring optionally containing a further heteroatom selected from O and 5;

R® is OH, (1-4C)alkoxy, Ni,; NRPC(O)R™, NR°SO,R"' or C(ONR’R?,

R’ and B’ are independently H or (1 -4C)alkyl;

R® g (1-4C)alkyl, {1-4C)alkoxy(1-4Cjalkyl, or phenyl(1-4C)alkyl or
(2-5C)heteroaryl(1-4C)alkyl, both optionally substituted on the (hetero)aromatic
ring with one or more substituents selected from OH, NH,, halogen, NO,, CFs, CN,
(1-4Chalkyl, (1-4C)alkoxy and (di){1-4C)alkylaming;

R g (1-40)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy(1-4C)alkyl, (3~
6C)eycloalkyl, (1-4C)alkoxy, (di)(1-4C)alkylamino, or phenyl or (2-3C)heteroaryl,

both optionally substituted on the (hetero)aromatic ring with one or more



ring with one or more substituents selected from OR, NH2, halogen, NO2,
CF3, CN, (1-4C)alkyl, (1-4C)alkoxyand (di)(I-4C)allcyiamino; H11 is
W é?((]%)?#lg#i (2-4C)alkenyl, (2-4.C)alkynyl, (1-4Q)alkoxy(1-4g}uail@il,25§6-ﬂ%§978
cycloalkyl, (1-4C)alkoxy, (di)(1-4C)alkylamino, or phenyl or
(2-5C)heteroaryl, both optionally substituted on the (hetero)aromatic ring
with one or more WO 2006/117371 PCT/EP2006/061978 - 41
substifbgitsse|ectsdef din:® RN NE:hdidgeen.NE2, CE3, EN, (1-4C)alkyl, (1-

(G ad CU ARG (s 6 R BRARRIRGI O RRIRRReUlFRlbreot

accep

2nethyl 2pHoKyiPleRy1s #7561 7 6. Adrhgurbrimmbrirdie fpsiiod s of clam

claimy 1ywherginXys O. 5 3. The
2-methyl-4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative of

5 claimrhc of glaipsd-ghcdywherein RE|s, (1s6Eatgdrobuitaine derivative of claim |
2-methyl-4-phenyl-5-0x0-1,4,5,6,7 8- hydroquinoline derivative of any
one OF GRS f—’é%*\ﬁ'ﬁgf@fﬁél?ésigiﬁ;%j@‘l. 5. The
2-methyl-4- -5:0%0r 1, 18- A QWH@@ 85 ivatl o
oriE([e1 e&-ﬁﬁﬁ%’ "Pil,en %Srél%gl is’%gl\i?zgg%/he iHPBARNAR S LAY o
2-metifylidaphbAykbeosio B 45905, Brarhbxahydroquinoline derivative of any
one of claims 1-5, wherein R3is SO2NR5R6 7. A . .
2-fneli LIpriEHy ORI D 56 18- Al ST BERBIRR DR AT S PLRTY oo

1 0ne gk elms: b dasiseAnstosrapy. 1s 8. A pharmaceutical composition
comprising a 2-methyl-4-phenyl-5-oxo-1,4,5,6,7,8- hexahydroquinoline
degivather ahahylehshehldims1t @, 864 pHarmackotcalhjing yitalpksive of any one
auxiliaries. 9. fa. 3. S1pé
2-meﬁw%ﬁ%%%g§;- Pgﬁ%—%f%?&%%kahydroquinoline derivative of any
one of claims, 116, or3 pharmaceuically accaniabinspit soinale/thereal one
for 20 the manufactureé of a medicament for the treatment of fertility
disordergaims 1-6 for use in therapy.

15 & A pharmaceutical composition comprising a 2-methyl-4-phenyl-5-ox0-1,4,5,6,7,8-
hexahydroquinoline derivative of any one of claims 1-6, and pharmaceutically
suitable auxiliaries.

9. Use of a 2-methyl-4-phenyl-5-0x0-1,4,5,6,7,8-hexahydroquinoline derivative of
any one of claims 1-6, or & pharmaceutically acceptable salt or solvate thereof, for

20 the manufacture of a medicament for the treatment of fertility disorders.



