4- PHENYL- 5-0X0-1, 4 , 5, , 7 , 8-HEXAHYDROQUI NCLI NE
DERI VATI VES AS MEDI CAMENTS FOR THE TREATMENT OF

wo DNRERTI3ZI TY The present invention relates to PCI/EP2006/061978

2- et hyl - 4- phenyl - 5- oxo-1, 4, 5, 6, 7, 8- hexahydr oqui no- 5
line derivatives, to pharmaceutical conpositions
conprising the sane and to the use of said derivatives
for the manufacture of medi caments for the treatnent

a-pHENRE-3-0keL 1 )4, i1 ¥, 7, CONAAOYHIORL RS OISRE VERTIRAIESN s MepTcaMENTS FOR
THE TREAMEINTOOS inpERrivary ety of bodily functions including
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nmet abol i sm tenperature regul ation and the
reproductive process. Gonadotropins act on specific
gonadal cell types to initiate ovarian and testicul ar
differentiation and 10 steroi dogenesis. The pituitary

945 ﬁ%ﬁg@g&tﬁ)ﬁﬁefaﬁéy th iz%gtlhg-%-ﬁﬁ%xﬁgi 08 d2P El,'??‘)é]‘?,k-}fegéhydroquino-

exa ys a pivotal T stimilati’on o
flink |denVativeée te pbpmectutaaticarapasitans comptieing #se dakhe and to the use of

o B R RS R R P Pe 8 Baafre
Arnmstrong, Recent Prog. Horm Res. 35:301- 342,1979).. .
Ennadofronyis fSTye iRPeRAT i fubctions dn Gavanety f toddy i fipctions including

HhedBlliBh, hrerdure Mt ohd Y RBFRALAR oL AG G Hadbiopins act on
ispedii_ikf _egdnhcﬂa&l. aalbtypeat tr ynivietee ov4rians lasd , tedticulak ndiffedentiation and
Sleroiossobeis B pyutery snapaprops FOR (pBis SPeRiaglis hoggone) for

feQimPR! FRayRYPHI9GRRHIS A AL StifRlRioh Wredllicle! deelopf8nt and maturation
gonadotropin FSH is released fromthe anterior

pyheodas dely (_lmdeiziughbqrim)hepmdueesotbv@ﬂion (Sharp, R.M. Clin Endocrinol.
L R T T AT S T T

332 11629Y0\GifrteBfly PFSHDI | dp@lige cHhieBIe fidr 6Varfa@l dtingll@SoraNel ovarian
i s the major hornone requl ati ng_Fsecretl on of . )
dypersigmnlstion fort inevitre fertilisatiqn; EVFbagsbindpefion elopvulation in infertile

i . i fe _ J
B RBRBh LB eh 3sRE 1Y A Ay S R of posemmls,
iJs Viise et Emboal Taansfor 513eEs, 1988t mdlltas fon naérhymsroandlsm and
25 for sonme types of iailure of spernmatogenesis in

mealefertiifadot r opi ns destined for therapeutic purposes
can be isolated from human uri ne sources and are of

(T goundatsopinBsHeisewleased frparthe anteriep PRy undpmiiadnfluence of
AR Bk, s Bhogbhh AP oo iR g
Pecdaiiiyn &mthe female, FSH acts on the ovaries promoting development of follicles
and is the major hormone regulating secretion of estrogens. In the male, FSH is
responsible for the integrity of the seminiferous tubules and acts on Sertoli cells to
support gametogenesis. Purified FSH is used clinically to treat infertility in females and
for some types of failure of spermatogenesis in males. Gonadotropins destined for
therapeutic purposes can be isolated from human urine sources and are of low purity
(Morse et al, Amer. J. Reproduct. Immunol. and Microbiology 17:143, 1988).
Alternatively, they can be prepared as recombinant gonadotropins. Recombinant

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

(Olijve et al. Mol. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).



human FSH i s avail able comrercially and is being used
in assisted reproduction 30 (Aijve et al. MI. Hum

woepsot372: 371, 1996; Devroey et al. Lancet 33BCT/ER2006/061978
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1992). The actions of the FSH Eor none are nediated by a
speci fic plasma nmenbrane receptor that is a nenber of
the large famly of G protein coupled receptors. These
receptors consist of a single polypeptide with seven
transnmenbrane donmains and are able to interact with

tThe aClor3roTitled PSHIheatbitOart enddidediisyt 4 vgdcifiopladmathemptamt @eceptor
cyclase. The ESH receptor is a highly specific target

ithattiha ragrberaf the large Family efOnpretein equpledepcprfors. These receptors
usivel e Y i

FERP shaf BORPaTHe itk Yorch GikmelhARIE diths WP are able to

matersat With ihedbcpdtedd, leadifgSbHhealitivadoh ofxiepylate cyclase.

activation will disturb follicle devel opnent and t hus

Qe IRSH faeemtolisl Lhighlyl sp¥cifit @vgetth eedlbvrianebBiele grotith process and

ant agoni sts could formthe basis for new o

do e lsiEely| Grpsessehiin dhe @xaryo| Blecking afethgricceptpy or inhibiting the

jh - C . f. e i Dd: Ses. .
AR DL SR, RondipEHly, ucel2aBATRR 0] PLORRORT vBon will
fdisturb fallickndéwepopnsint and suscrvutatiob edndl fertiity.i Mow totecular weight
f ilisation. Low nolecular. weight FSH minetics with
53%12 PRIpEONIS SB‘é]ht 088 %ﬁ@maifgﬁ PE¥ eLPrTRCGPHCES, V_Vhlf'e low molecular
Wit TR kst PR Beqibd 28 HOsHAO Qflﬁ@ﬁé)@l‘[‘d%@@éd ffive FSH, i.e. for
Research Systens ARS Holding N V.) and in WD
2100 2ea@R06 of Ahfeytility dRals &ar evarian styiperstimulati@ar ¢raibehalf of in vitro
terbiiaagg)dr oqui nol i ne derivatives have recently been
dFLEFBOBY in the International Application WD
2003/ 004028 ( AKZQ NOBEL N.V.) as FSH nodul atin ) )
é@&sm??egéf weight Sﬁ%gumﬁfgcsa\whiagt)linétlcoprogﬁlitlg@ e lisglosed in the
b gl H 2000 080 PEE R MR ER SR AR, Holding
BEM. rand ap W0 2002/09 Hit (AdTymexhResparek &mstitute)vent i on
provi des 2-net hyl - 4- phenyl -5-o0xo0- 1,4,5,6,7, 8-

IGextaty dicoahyidrarjuinvding e devivdtives s have geoaftlyl Been mdisalosed in the
ey pesios 1o TbuBe kD KBRS modutting
btk ad Rk naORlIaBBAd/orhiohisHt bpeklc, one of more

uori ne

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

activate the FSH receptor.

To that aim the present invention provides 2-methyl-4-phenyl-5-oxo0-1,4,5,6,7,8-

hexahydroquinoline derivatives of general formula I

Formula I

wherein



atonms; X is Oor NR7; R4 is R8-(2-8C) alkyl,
R8- (3-8C) al kenyl, R8-(3-8C)al kynyl or

wWRB06211Q) al koxy(2-4C) - alkyl; Z is CN or NOZ2; PREER206/061978
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R6 are independently H or (l-4C)alkyl; or R5 together
with R6 and the N to which theéy are bonded forma 3-8
nmenbered saturated ring optionally containing a
Riris He6C atitydr(@=64CQ)atkkemt] @c (24Callomy® and S; R8 is OH,
&7 4C%Jal koxy, NH2; NROC(O) R11, NR9SCZR11 or C(O NROR1O;
18,188 ar e |ndependently H or (1-4C)alkyl; R10 is
®R-#Q RS del (1“142@)§ KORyY bptiche Iskiddtituted w1th one of more fluorine
or phenyl (I - 4C) al kyl ("2-5C) heteroaryl (I -4C) al kyl,
latanis; opt i onal |y substit ut ed on the (hetero)aromatic
%gbwi F%_one or nore substituents selected from OH,
en, NO2, CF3, CN, (1-4C)- al kyl,
(Rl“ 14 QPADLIOMIKN RY DL fatid) R REYB BT SRyn R%5(2-4C)alkoxy(2-4C
4C)34W]k?é 4C) al kjen |@ (2X4C)a)llk nﬁlj& (24Chalkoxy(2-4C)-
@lky .C) al koxy(l 4C) al kyl, (3-6C)- cycl oaI kyl ,
(2I2 @ﬁ“ﬁ , (di) (I -4C) al kyl am no, or phenyl or
elzoaryl both optionally substituted on the
wahemhwmﬁegendeﬂﬂm ow(I-hC)HllquOcSr more subst i tuents
selected from hal o

R togsfhar wjth R (4nd4:b$ gﬁ (yg(}yc}h&l@y B, l)oglfled ﬁ@}lg} ?K§|naqﬁll?f-(§ed saturated
3‘@?&“@% hifes e F‘s‘ﬁ*‘%mé“? Sfﬁ%ét% R aRalS nol 1 ne

ns(bﬁ(bé@)aﬂb@mhﬂifthRﬁc NRISOLR mémonsm Rife
oFSH rece s.and can be used for the
glafﬁ ’t’}g?peb‘ ng{?k{ﬂfx}’e FSH si nce they behave

Inlkfs @RGRNAIRYS 14(:54?1@&*9@1 aéymgf a&%hwﬁfl LORKyTRY be

prepar ed synf heti cal spllay altered’stability
16215§Ghﬂt¢f931‘}’1{ﬂ1d40)31}(yb é)oehj npimmﬂy,s rsgustmutfed onethe |(jeterhargimatic ring

it i e B PR el ord B YIRS §ioete i3y £ RV 140
@ik, r(@ld(gglk@y}agﬂ@(ﬂl)bypgyasﬁymminatl on and FVF

cedures. The term (1-4C) al as used in th
B Foril O ks C o @)y iy H Sl Dy b (60

1 I
*& ; pg&ggy 144§Za{11§59& &g ﬁ%gg@ﬁl&%ﬂl&? b ¥heny E&IVEL 5C)RERRMHL, both
optionally substituted on the (hetero)aromatic ring with one or more substituents
selected from OH, NH>, halogen, NO;, CF3, CN, (1-4C)alkyl, (1-4C)alkoxy and (di)(1-

4C)alkylamino; or a pharmaceutically acceptable salt thereof.

The 2-methyl-4-phenyl-5-oxo0-1,4,5,6,7,8-hexahydroquinoline derivatives according to
the present invention are potent FSH receptor activators and can be used for the same
clinical purposes as native FSH since they behave like agonists, with the advantage that
they may be prepared synthetically, may display altered stability properties and may be
administered differently.

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

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



and tert-butyl. The term (l-6C)al kyl nmeans a branched
or unbranched al kyl group having 1-6 carbon atons, for

wex@apiBs7net hyl , et hyl, propyl, isopropyl, butBeT/EP2006/061978
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i sobutyl, tert-butyl, n-pentyl and n-hexyl. The term
(2-4C)al kyl as used in the defimiti on means a branched

or unbranched al kyl group having 2-4 carbon atons. The

tThe rtenirﬁ (BGD;}dllkw las asedumetlie idefihition cdedans iatbranchoe @an enbranched alkyl

bran hed o ranched al kyl oup havi ng.2-8 carbo
Vgl - SRTROP S1050Y BPRE ALY SiRY. BroBy b iHOREY DU, sec-butyl

gﬁ@&gﬂ&m§g al kenyl group having 3-8 carbon atons, such

as 2-propenyl, 2- butenyl 3- butenyl pent enyl , hexenyl

Y -
3 68 BBl o B YESIS) ol AEHES - caron
atmim fox mimpfeyrhethm pthh enoglyl, idbpmepyiybutP; sobyrgh ywdri-butyl, n-pentyl
uteny 3 but enyl, pentenyl and hexenyl. The term
eny

Ilkemnse means a branched or unbranched
alkenyl ?roup haV|ng 2-4 carbon atons, such as

dihg dery }ﬂllﬁﬂé‘ﬁyllse mmﬁnﬁlgln En@alé ﬁwrancbcﬂéeg éﬁWﬁChgd alkyl
%%g% bbb g“réﬁpsﬁéi‘. é% 8 carbon at one,
T G A TR

%'rdﬁiﬂmlvn@mllaaﬂbaﬂamﬁ 6 car bon atoms, such as
et hynyl, 2-propynyl, 2-butynyl, 3- butynyl pent ynyl

@I‘l@ t@l%’ﬂ(ﬁ%b)alﬂlﬁll nSdaly (azbtﬁﬁalﬁHW%bréﬂchgd‘ﬂaﬁc%nﬂeﬁﬁﬁp Mving 3-8

al kynyl ‘group having 2-4 carbon atons, such

sethpn pioms2 syshysPriyropern. ubyienyl, Zhuteaylbpenseny, .hexmyl aed aetenyl.
(1-4C)al koxy nmeans an al koxy group having 1-4 carbon
dtherterm t(E\-éCazilkgnyl mu¢ags \ brandhed drhebsaxcbedrelkanylggrasp having 2-6

%PIB ously def {l Sg %ﬁﬁqy%l Z%i)é'%xﬁoéwy‘i%gﬁge@1 &7 bytgnyl 3rbutenyl,

Hﬁhﬁamggﬂ§16 carbon atoms, being cycl opropyl,
cyclo utyl, cyclopentyl and cyclohexyl

The term (2-4C)alkenyl likewise means a branched or unbranched alkenyl group
having 2-4 carbon atoms, such as ethenyl, 2-propenyl, 2-methyl-2-propenyl, 2-butenyl
and 3-butenyl.

The term (3-8C)alkynyl means a branched or unbranched alkynyl group having 3-8
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 hexynyl.

The term (2-4C)alkynyl likewise 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.



The term (3-6C)cycl oal kyl (1-4C)al kyl neans a
cycl oal kyl al kyl group, the cycl oal kyl group of which

whamel31B7Ccar bon atonms with the sanme neani ng asPCT/EP2006/061978
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previously defined and the al kyl group having 1-4

carbon atons with the same neaning as previously

defined. The term (2-5C) heteroaryl neans a substituted

dihe uersu (B56C)oytledlkgl owarts cgrlmalk:ylrgavilm adng 3efmcdrbon atoms, being
ns an%%ch | east incl U(ii heteroatom sel ected

f"V APTPYlor¥iepusyl pyqlopentyl gny sygl? xyhi adi azol yI

pyridinyl, t Preferred hetero

&ﬁl@ LR &3- écowcmﬁqyl(lﬁﬁ)ylk%mama icy¢lpglikylatiyd group, the cycloalkyl

r ! LA

%fmﬁ;}%f?ﬁh g%eé}lg 59{%’%1& vggfg Itl‘%l ;}ﬁ&nﬁlgasﬁ)r&%&?}pdeﬁned and

(i Ak Irprongy loeeviing [-¥-cdfbpalakophs with tie samieahennagyraslpaéigusly defined.

group, the heteroaryl group of which contains 2-5

T h&rith (2-S0Fheitrdaiylt i€ans angbstRakt b8 uasibs MuRIdeireMaRs gsp having

previ ously defined and the al kilp group contains 1-4
2at BIRomatems apf ek leapidnelyding g heteEpatem selected fromyN, O and S, like

0] t
S50, Bk IO By U TP MR s o
S]mbnylj fumngrdngl pyeidmyﬂ €Ehef (Qei@)&terdﬂl'yl grivgl oge ibe aldathed GidBa carbon
| -40C) al ky | -.40) al koxy and
@Eﬂn} %¥ ah@?@@t@ﬂ dhfeagbleThe t er m phenyl (1 - 40) al kyl rreans

a_phenyl %roup attached to an al kyl group haV| ng 1-
ddeern &2 ofpheterogad(l iddalkyk neans pyheterprsylahey ;grovgx élaﬂoheteroaryl

ER o T SRS bl fighpf Aonl wlTRife SShiebdfi i preforences as

(previdushy Kyfined( d4nd 46 alklybgyoupndoritaing (114 4@ytwinkytoasi with the same

%%ﬁ%eg&{sn&ygvllgw 3%%&5%9{( ?Ht"a T%éeg}%?eagéﬁﬂgrgﬁﬁ Eéagfob?}ﬁ?ibﬁﬂtuted on the
anegé’ljo)&{) a%g&ﬁﬁl e Hh6R GBS Fe’lleﬁ (?%QP@Ha galogen,

has t meani ng as previ ous I ned
dNED, BIFs,i ON, (df4(F)quth(h-4C)aFkonmﬂt(ﬂ9f1 Mlalkymmand the N
to which they are bonded may forma 3-8 nenbered ring,

dmeiternapheyylf DACIAlkyITgeams bipheiyd préugt Atackddoman ellgd getip having 1-
from O and S.  Exanpl es of Sﬁch ring are

Ron; 4iPTRS 38 c;,qﬁneg ipgéqqua]yﬂT heny};\ BYONP ay. ‘ty—;q substituted with one or
ﬁr@ Rabdtachis ée#%%ir frahf FN’[@J 'H&Io‘ggﬂ I NoIher, 9(51(3“ (1-4C)alkyl, (1-

al ogen neans lorine r'om ne or
d)akoxyeandy(do (- m@)alkylamnipne bei ng preferred. The term
pharmaceutically acceptable salt represents those

Sk ttearmnadi § h-4@)alkylimirol 43 dsbd&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
may form a 3-8 membered ring, optionally containing a further heteroatom selected
from O and S. Examples of such ring are pyrrolidin-1-yl, piperidin-1-yl, azepin-1-yl,
morpholin-4-yl and thiomorpholin-4-yl.

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

iodine being preferred.



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

wowrdhout37undue toxicity, irritation, allergi c PEFPPINSE61978
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and the like, and are cormmensyrate with a reasonabl e
benefit/risk ratio. Pharmaceutically acceptable salts

are well known in the art. They may be obtai ned during

tTthe ténmmpharimacduticalby acueptaplersaftireprescnts thbsd sadts @dﬁq:ioamdwithin the

of the. in or separ teI by reac the fr
BERe G e ira) odeimeah, TR St sk EPAR DT HesiHes. & lumans and
I URGH o OBERRT ot ergle Bt s ke, and ar

or with an organic acid such as for éxanple ascorbic
gomahensurate; mﬂa@l I@asomablte d:encﬁ‘rémskdratlbaEharmaa@AtmaHmc@ptable salts

acid | oni ¢ Cld C IC CI . .

3t el Bl Gn i i oHS ey O et firal isolation and
et RuUW R b@mﬁ&hﬂs oR ek ihla@ltiolnk& sdpﬁrale‘ﬁ bﬁl%h%ﬁhg ftl’ﬂ:efree base
i nvention concerns c%ggounds accordnﬁg to formul a

viratien wisk: aQuitable minoweh ecidrsugh 98 hydrashlesictasids mhgenlmg acid, or
%Iélrf@.ls)({ Er%fihamj Whtg’fh?l:]&]g 15%18 drsselfcgtag?o e§¥t{10%1_8 agc%fblc V\%md cﬂnc acid,

Rirtdrie acld; e hbiyd) malbesdcid) aidloric héid) fimalit atid, Q}ymlﬁpadld succinic
Anot her —aspect of the invention are conp ounds
BeoPIOPINgIG 2514, 3peHR asid, mgshangsulfonie aeid, @pd therlikgr | . 11
et another aspect, the invention concerns co ounds
onespastdhe invepidanegancems gorapeurtip acdordiag td formuladgvherein X=0
rel ates to conpounds according to general Fornula I
Wlnerlevantlﬁﬁ dl @MﬂﬁbR@my&unds ofifotiude [, axlpeein R ist(he6C)alkyl. In

i nven concer.ns c n s _wherein,one
PREelsbc e, aaBkPn e RBRe o FomRR POt X hPolGACieiyt. Mos
f{lczﬁagl dRZISehs f@pyll ned here above are conbined in the

?afl n|t| on of It)he 2- net hyl - 4- phenyl - 5- oxo-

%xﬂ)ﬂ%r QspocPof hf%ﬁbé&fifoﬂ%# EQJng&ﬁld@ ScbH@ing 6 Sfohuth Whtrén R? is
. Yet "anot her aspect of the 1nvention concerns
&Bnﬁomﬂds according to Formula |I which have an EC50 in
t he binding assay of |less than 10~8 M (as described in
dn yepheotBa) asp&ytj theliheemieh hvodeerho compeunds efaoatula, wherein Z is
t he 2-nethyl -4-phenyl -5-o0xo0- 1,4,5,6,7, 8-
-ahydr oqui nol i ne derivatives of the invention are

outlined bel ow. |V
The invention also relates to compounds according to general Formula I wherein R? is

SO,NR’R®.

Still 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 here above are
combined in the definition of the 2-methyl-4-phenyl-5-oxo0-1,4,5,6,7,8-

hexahydroquinoline derivatives of formula I.

Yet another aspect of the invention concerns compounds according to Formula I 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-methyl-4-phenyl-5-oxo-1,4,5,6,7,8-

hexahydroquinoline derivatives of the invention are outlined below.



The 1, 4,5, 6, 7, 8- hexahydr oqui nol i ne derivatives | of
the present invention can be prepared starting from
waeywbolmxane- | , 3-di ones of general fornula ||, PEenBEPiONE€E;1978
of general formula Il and bepzal dehydes of genera
formula 1V, wherein Rl, R2, ,, R4, X and Z are as
previously defined, by the well-docunented three
conmponent Hant zschtype cycl o-condensati on reactionR4
Rel at ed Hant zsch-type cyclo-gﬂndensation reacti ons can

be f&und in: Bioogg. Med. Ch n1R#ett. 12 (2002 R3
14814484, ,J. Chgm Sac, P rans..1 (2002)
11 56, Symhett (2002) 89-92, Drug Dev. Re®

(F000) £33-243, J. Med. Chem| 42 (1999) 1422-2427
i bid. 5266-5271, ibid. 4 1qQ71998) 2643-2650, |
9408966, Arzneim - Forsch./Drug Res. 45 (1R05 N
1054;1056, J. . Chem 34 (1991) 2248-2260, ibid. 17
(1974) 956-65, Chem Rev. 72'(1972), 1-42. The above
menti oned reaction is typically conducted at el evated

MR, TS B hen g insling | dorapHuFtoF ol iher BB Gvention can be
. e r . . = ) di 715 = - =N .

P Baldhy’ BPncidhordio S diofs, of Bl oty 0 Ghamines of

fgenerall fortula, Twivel winnaldshydee of RSerakfommda ZVawbemn R', R, R3 RY,

evj gusly def.i ned d =0, be opt.gj ned b
s XS Brrrvorat defieg: be oy hlc iR iRahite Compnant Hantzsch-
Yype: cybId-conldiation re@did. i ment, conpounds V-a are
reacted i n asolvent, such as dichl oronet hane,

R ST e o ol LB e Bbor. v
&ermopreital 230020 0481-1484d. &hkml Shal Peden Bfank.ol (2(102) VI41-1156,

Hal = I iQt pr.es f bas u as
ShRlstrip Py 892 Diye By 1 Keshrs P ipaiong. FlsdpERs ™ 42 (1999
10 R2DAIFPUMBEAT FBHT], M1 HIN(G99H0P6H32650, WO 9408966, Arzneim.-
hydri de, optionally in the presence of a catal ytic
woghyDoifg 4% 61999 10TH- 4560 d. Medr Glam.\34(1ADDI A248-2260, ibid. 17

(P Bt a3 SRS TSI et hoNE PG ippedyiPais wical

fconduetedl it élecadd Ranpupdtatenida yotits kolgerd! likeKf@Vekample acetic acid,
M t sunobu reactions wth al cohols of fornmula VII,

{sp)preneprl Bhapel methappliar gatures therepla bound) and a
di al kyl azodi carboxyl ate (e.g. diethyl

azodi carboxyl ate) in appropriate solvents such gs
1, 4- di oxanéX tet rahydﬁ_iglf,m an Hocg’Rgi chl or onet hawe at

A Vi

Hal =Cl, Br, |
R1

15

Alternatively, compounds of general formula I-a, wherein R', R%, R%, R* and Z 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 a



el evated or anbient tenperature. Likew se, conpounds
of general formula I-b, wherein Rl, R2, R3, R4 and Z

w@emoas73pr evi ously defined and X = NR7, can bePObERion€ah1978
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by i V-al kyl ati on of conmpounds_of general fornula V-b
wi t h conpounds of gener al f of fiul a VI, using the sane
nmet hods as described for the converS|on of conpounds
Yolxettp such. a¥- dicklot@netbariey eNW-dinoatipdfomuhemade, gdinetlafl  sulfoxide,

al-b n be pr ared by. reductive an
P AR S LIRS di AL oS0y SHRSORRAY VR pytted alky
WARARI IF f&rmiila V1 %Hﬁ#b@l IBUTEsh BlelpdseRic0dit Bale Guch as triethylamine,
3- et hoxy- pr opi onal dehyde; ( 2- met hoxy- et hoxy) -
Mtchisdmhpﬂethylanhy@r(d)@%é,nmmmm catbopaiep cagsitisn \capbonate or

tabl entsuch as..sodi u
OB B eighfy RIS pRAE B8 S BB R At nogessigm iodide or
Ztétfhébb@%ﬁﬁm@mﬁﬁi dlodﬁ@duﬁ)t' S a{]ﬂ-d]lagtlht@dl Hsﬂ\edﬂve@s()ﬂr rmula I-a.
well known in the art. dltlonallé ounds of

g‘émaéweb'o Pralkylatgd sompaunds of @eneral Hean be obtained by using

S FRE Mo BT i BeoRol G, *’%‘*ﬁfﬁ%%os? tfBedffbsphine
'(ﬂpﬁdﬂellﬁrésm Bmiddsvwdia *d)alkfl cdrcditaboxylith (agr dicthgl m@dlcarboxylate)

agent such as sodi um borohydride to_give conpound
[0 [FPPoRriaty sol\éﬂnréy puchapsd loxaaqekwhy@rpﬂm @xytgq:hégqomethane at

group Additionally, the
%k&&@dg??m@k exa ° roSU|noI|ne derivatives | of the
e 0 e tLngpfr 4
THESARE coRihds uﬁf:%?%ﬁ% ToBERYY 6 WAl RO RTIR and 2 are o
Ipeemdsmlir deﬂneﬂoiﬂdnx =dNR7yaim bes;bfaﬁnegeayef\@dlkﬁhﬁom bfitémpounds of
I X, wherein R1, X and Z are as_previously

aersalcloranla Wb ‘glﬂa cgmegmdﬁ f @gnerplcfarmuly ¥b pping taq= R3¢ methods
i onal group

e B R o B e B e e arm o,

a2|do cyano, carboxylic acid, ester and the |ike)

whi ch can be eventually be converted to groups defined

for R8. Fog-Hexanpl e, conpoueds of general fornul gR4c

can bepobthi ned by renoval g¢f a protective grguplfragm
conmpounds general form@aHX-a, wherein PG i¥
sui tablg Vil
z z
R1 N R1 N
H H
V-b: X = NR? -b: X = NR?

Alternatively, compounds of general formula I-b can be prepared by reductive
amination of appropriately substituted aldehydes of formula VIII, wherein E-A is a
substituted alkyl group (e.g. 3-ethoxy-propionaldehyde, (2-methoxy-ethoxy)-
acetaldehyde, 7-hydroxy-pentanal) with compounds V-b and a suitable reducing agent



| X-a: PG = Protective group I-c Y is an alkyl,
al kenyl, al kynyl or al koxyal kyl groupprotective group,

wae ewh/1e37t but yl di met hyl silyl ( TBDVS), PCT/EP2006/061978
tertrahydropyranyl (THP) or benzoate. Protective group
mani pul ations are well known rrn the art: For exanple,
see: Protective groups in Organic Synthesis, T.W
Goneeassodivth Eyaﬁobbrowdrkle of shdiuiytriegetéxyborohydtids; or ziNelacetic acid.

1999 . .IX-Db | X-c.. LG = Ovs, OIs r., Yis
Kot amimpieshipponoas g el goRnRBAYe Rty NG btggly Compounds of
HRAUBHAUIA TV -8REE b8 LordveFBY L Pthb cBrredfoRdiRE TmfREs offormBR V-¢ upon

and Z are as previously defined, "are prepared from

a:@wpomnﬁlsh @ideQEer I fhyr metheods >xwell iknowhi tohtho iskillad in the art,

e

s MAEPE BBt SRR HE0nk e CTCR BN Fobig o sive

tcBinpaimdda. uran. Al ternatively, corrpounds of general
fornula I X-b can be treated with sodium azide in a

sui tabl e solvent such as N, Ndi met hyl f or mam de or

t et rahydr oi ur an, toY i el d conpounds of gener% formul a
| X-c, which can by reduced by the art- knowi™ St audi nger
reducti on usi M3~
bound) in wet T
aqueous HC toQgiYe conpounds of generaf fornula I-d.
I'n the specif] ased of conpounds | X- ]
bromi de in an |yH'c position, the reactl od with
sodi um azi &&” ol | fwedt by StaudlngerFVeductﬂon can

afford IX-d I-e |-f n =1,2,3,4,5reqgi oi soneric

products, bei.RgakPLRA Qﬂf] jof general for myl as |1-e and

| -f, respect.i walikgxyallyl % ALK = (-MJ)al kyl I-g:

ALK = (1-4CfSF W?t'mra'q’P“PALK = (1 40) aI kyl LG = O,

Ofs, Br, d Y is an al kyl, alkenyl, alkynyl or

al koxyal kyl group Corrpounds of general formula 1-g and
IAdditiogialy,cthe 11415 63 8- hmhy(RQQuinodnquﬁriz/aﬁvqs Izaf the present invention

preV|ousI def can ared st andar
iV ac %né at? ﬁop&ate?% %ﬂﬁt&o a@*ed 1,4,5,6,7,8-

10 %@Mfydfoqﬁﬁfoﬂiﬁé detivatives wh E@ﬁhrﬂf SruSiiné lnxswna@mf Rb rR2 R? X and Z

15

derivatives | X-e and C alkylan1nes of gene

5T #UPraviouly Alefined andy t19 i stbstitated aikyketkeny, @Hﬁ@uh gsalkoxyalkyl
group and FG is a functional group (e.g. halide, protected hydroxyl, protected amino,

azido, cyano, carboxylic acid, ester and the like) which can be eventually be converted

to groups defined for R®,

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

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

PG-cleavage

IX-a: PG = Protective group l-c

Y is an alkyl, alkenyl, alkynyl or alkoxyalkyl group



| X-f are reacted in a solvent, such as
di chl or onet hane, iV, i V-di net hyl formam de, ethanol,

wo edosalmgdr of ur an, 1, 4-di oxane, tol uene, PCT/EP2006/061978
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| -met hyl - pyrrolidin-2-one or pyridine with an
appropriately substituted a6y]| halide (e.g. Rp
-C(O-d), acid anhydride (R11- C(O-0C(O-R 11) or
pudtéctivgl gronay, isdeh @set-buty}aimeﬁsazﬂﬂ (TBDMShetepprabgdropgranyl (AHP) or
ase such as. triethyl am ne, .
Sogia ProSive B T BARnS 157 seelh kngivn i, the prioFor qample, sce:
gjr&%ch\)é ?ﬁﬁb&aﬁl@i‘rg@hlo;})ynﬁz%‘lg‘ ONW. &i1eEhAB1d I &INTY Sut® Tohn Wiley &
formul a - fespectively. Alternatively,
INomsy [zt éﬁbw:&mpbdﬁﬂ% of general formula |-g can be
obtai ned by reaction of derivatives IX-f with a
car boxyl i ¢caci ds of general Nf:or nul a R11-CON i n the
presence4f a coupling reagént such as di<Sopropyl

car bggli i (DI O, (3rdi pet Ipgl am nopgep -R3

et hyl - [JO rn,_,de (EDCl)|, D (bepgotriaz NaN,

1-yl )giMAYV, |\,L|—\# t etg anEt hyl i IX-b
tetrafl uoroporate (TBTW z

O (T- azabgnzot ri azol -||) TV, iV,iv [ Vtatranethhyl ur
oRi-U-eyaf uor ophosphateNHATU) ar ary am ne

base (e.ly. DiPEA) in a soltVent such as H

iV, 1 V-dikmget hyl f or mam deor | di chl or omet hangyxat anbi ent

or, el eya t nperature Car boxylic acid derivatives
ofLGSe(ﬁ\)érbfd‘? o(’srrul a | X-h, accessible by saponification

of cor r espondiYiggnalkk pkengstkgnyior dikéxyglkyl wan be condensed

with am nes of general structure RORLONH using a

coupling reagent - as described previously for the
m}muadsi ofi gederaleformalai é;swherginf RoriR RipdUianks 71 ¥ref as- previously

|ve conmpounds of fornula |-i rein R2, R3, )
& Gire ?r%arffr& gﬁ?‘ec%{gp?ﬂ"é%uocf L%ffl?fwg g‘?ﬁ“ﬂ% R%Hfbl i Which, LG is a
qéa!ﬂﬂ gl %?%}eanﬁérﬁm aQleott BAMGAIKH a 96i%4H% solvent such as 1,4-
Al ter nat Ive ounds of general fornmula | X-h can
ldmxannmcmmlhoort m&alqdmfe@powamgtlmlydcmmemndﬁ of g¢néral formula

t k t t f i ds, of
T an' BE, Rl |Sth, sqifin: FrOhy i eneOPRIR veLaigh s M-
Cithethi @ dOWF tdtiahgddRirh@ bb 8/iga! coRipousdiCHf Qéleral formula IX-c,

di chl oromet hane or tol uene gives the correspondi ng

&Gtich eam beriedeced by-the akpewsy ingen saduetonpsing Hmhﬂ@dphmphme
n [ h

SRR B TP 0 Rl Mg it e

conpouitdf gbnag@siformblafi@ nula 1-i. Y is an al kyl ,

al kenyl, al kynyl or al koxyal kyl group IX-i Conpounds

Th tlibediﬁélﬁk: chfds W'cam;poﬁin&qx -O¥HeNiR T BIRSIdR iflia¥ &llylic position,

conpounds of genera
the reaction with sodium azide followed by Staudinger reduction can afford
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l-d I-j I-k Yis an alkyl, alkenyl, alkynyl or

al koxyal kyl groupfornmula I-j, wherein Rl, R2, R3, Rll,
wozand1A7are as previously defined. These acyl BCT/BP206/061978

can be achi eved using the sang synthetic procedures

that were described for the~ Hﬂeparatlon of derivatives

I-g fromconpounds I X-f. Simlar to the

irdgistbmene/ pratucts, begmotongoandsf ofggenerabformelas [-¥-ahd {4, gspeetively.

conmpounds |-h, conpounds I-d can be sulfonylated to

gi ve compounds |-k, wherein R1, R2, R3, X and Z (3 R11

are as prgyiously definegy-AKIl |-m A&K\ﬁ,%ﬁq al RyK-

Conmpoundsy of general fornula 1-1, whereip Rl, R2, RS,Y 0

R4 and are as previoug(y defined, ca be reductlvé1y

al kyFaged APt h sinp”@ atdefydes or e R2

Q_give ”".~ ds_of ger
f'?frrml aM -m wher®in R R, R3,RR4 andi Z are
previ ougdyy defi negh alkl=uddizd The: A&Hb%udahkf 1€dh: ALK = (1-4C)alkyl
cycl ohexane-1, 3-di ones of general formula are
COMBEAN, 1 & @Vai | abl kfl GiREhyIDRy R & Rk Eup

literature procedures. evant exanples are found in:

J. Med. Chem 43 (2000) 4678-4693, Tetrahedron 56

Mot S5 i R B RESE R A 7

(pi@/?di)slylﬁé)ﬁneﬂh ean bBeprep&8d (b1y9551)da3(16\f BéZyTIatlohuet |Aésu1fony1ation of

RO oA L s R PGh aPHigh ST ESL L deFisgtiigs TX-¢ and

l4Jacyal faRA 1d ALNLAIRT 8 H1 i
e(xaﬁj’%a m&nﬁﬁg%oe%\? HAP Rl I5000) | o8 Spbitnent, compounds

BXriz ated eemy@éslnoa gvent,a bucho asndichleromsthang,e NeV-dinRhylRgmamide,

Hinet R rRtr | 3ot <ol L paedn % gpe.gr ayridine

Xvith Mﬁhﬁﬁoﬁﬁtﬁel?%%stﬂﬁk& @6551 1eatide Qé gr Rb‘eg(cb)om)t #8d anhydride (R''-
conver si on conmpounds_ of for a V-a to |I-a.

[G(R-kp-6€0)- Boﬁq@é@hkﬂ@tl}dfhab@meer&l -&Qn@lb in thﬁmremn@? ef @ base such
: R 7
BN RGN IPESH SR, o B oo

e tNiedl forstutéte derivapioss bD foridida T@NaRY BhoRespéctivolyp dleaimatively, N-

of formula V-b to derjvatives . . L
acylated compounds of general formula I-g can be obtained by reaction of derivatives

IX-f with a carboxylic acids of general formula R''-COOH in the presence of a
coupling reagent such as diisopropyl carbodiimide (DIC), (3-dimethylaminopropyl)-
ethyl-carbodiimide = (EDCI), O-(benzotriazol-1-yl)-N,N,N’, N -tetramethyluronium
tetrafluoroborate (TBTU) or O-(7-azabenzotriazol-1-yl)-N,N,N’, N ’-tetramethyluronium
hexafluorophosphate (HATU) and a tertiary amine base (e.g. DiPEA) in a solvent such

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

Carboxylic acid derivatives of general formula IX-h, accessible by saponification of
corresponding alkyl esters IX-g, can be condensed with amines of general structure
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’



l-b. Xa: X=01V-a: X=0X-b: X=NR7 IV-b: X = NRY

The 1,4,5,6, 7, 8-hexahydroqui no Iine derivatives of
w@ewenel37f ormul a V can be prepared by the PCT/EP2006/061978

af orenenti oned Hant zsch-type c%cl ocondensat i on

reacti on between cycl ohexanédiones || , enamnes |11

and al dehé es X. V Conpounds of general fornula V-d-e

iRY, RhiR?hRR, XsanBrZ araas ateviously delffined aediY by awalkiyh alkéhylaalkynyl or

X=0V-f: X=0V-d: X=0X-b., X=NHV-0; = NH

elkoxyalid guppp- JMierAtvaly: e9mpveds pecsieral TR O Bgap B converted

36 Sth¥eddrrspishihg AcidNeRPridkd IXed by Nark Mo ‘methBtl: Treatment of

compounds of fornula V-f-g - synthesized from

carposyliciacidd ofganeral foramda X dewith dbionyl dhjoride or oxalyl chloride and

zsch-tvpe cl ocondensation reaction - afford .

s IO aRAquialfe s RRRiovAS O g bFR ieenc B B srponding

laBidactIstides aixei, SubY@fbntSteaRtioASwah &inifies26f Henepdl NdGlur& R°R'ONH,

di chl oronet hane or m xtures thereof, optronally in the

ppterallyeinothesprgsanee ade suidablg\teréipyyaeming| hase, yields compounds of

I, - %ﬁﬁ i:nimde in JV,JV-di net hyl f ormam de or

§g%$%1n| rﬁ“ﬁg 'can be used to achieve this conversion.

For exanple, see: J. Chem Soc. Perkin Trans.2 6 R10

(2000) 1113-1318, J. Og. Chem g44q1979), 4733-443%.

Addi t i onallﬁﬁ/,l&\et-jﬁpounds of general fornula V-j, Y Re

yanpl es in thertiteravure concer rihg~" "N
chl orosul f'dnyl ati on of phenol s, Hsee: Tetrahedron %3
(1997) 4¥4%- 4158, Bioorg. Med. Xhem Lett. 13 (2003)
379-382. The conpounds of generak formdasg Vl, VII and
VIIl are comrercially avail abl e, ocunenied in RO
literature or readily prepared by thosecSkille HN" t he
art. Xl 11XV R3 R10

Y is an alkyl, alkenyl, alkynyl or alkoxyalkyl group
R1 N

10

Y is an alkyl, alkenyl, alkynyl or alkoxyalkyl group



Y and E are al kyl, al kenyl, al kynyl or al koxyal kyl
groupsThe 1, 4,5, 6, 7, 8- hexahydroqui nol i ne derivatives

wo@boogarmsral formula | X can be prepared by the PCI/EP2006/061978
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af orenenti oned Hant zsch-type cycl ocondensati on

reacti on between cyclohexanédV%hes 1, enami nes |11

and al dehydes Xl I. Alternatively, alkylation of

demulatlijy sgheodin Rk’ R R Xa aht i tae rae qgeviveslXIdefindd/ These

- i.ch are documented in literature, comerciall .
%ﬁ%ﬂ%l‘:@n P aPhiges ‘iﬁ“}ﬁ'%‘ﬁ S3g synthefie Igpg@u{ﬁsabqtd@rg described for

RS réparhiGSof dérivitived §-SROR cgﬁgm sed for the

preparation of conpounds |- fromV-a-b, as

e PA€ . )| . _

X G P Ui Tan BRI UBRAR: BRI Fne Qoibidas 1h
g@ompouhdsd-d canl be edfonylatedpto @hedeongsiunds I-khwherefiok’, R, R’, R', X
Perkin Trans, é Zgge%)d 1119- 1124, J. Chem Soc, Chem
@8 © ayPICY9YLY 9848C420, Synth. Commun. 20 (1990)
2659- 2666, Chem Pharm Bull. 34 (1986) 121-129,
Indian J. Chem Sect.r4B 20 (1981) 1018K1QR3, Monat sh.
Chem 106 (1975) 1191-1201, DE 1070182, J. £rg. Chem
23 (1958) 120, i )
J. Og. Chem 2%
Per ki n Trans. ‘
benzal dehydes ¢f Yengral formula X- gln R2 is
brom de and X4s A\t can be obtai ggad~by~pron nati on of
conpounds of generd fornula XVI using the sane
procedures descyjbed for the convgrsiyn picGQnpounds
of general fornmula V-g to V-e. Conpounds of general
formula XVI can be obtained by the reduction of the

i ' 0 1aky2f gB Nyd t .
Qg CUP gk AL SRR ISR RIS Badfotis previousty

Aefihedacen bé asluetively hikylatadownin dingte hidehyaies dr kétofies (formaldehyde,
sui tabl e sol vent such as THF or _di oxane at

Pesialdehds: dsonienalishyde butyraldehyds, jacefangpen ppang2-one), using the

. i . W 2B | .
oy o e e o R p b PP cofiyolind P8 05 o, 10 give
catnpbysls afigdnerah forauila fangr wikreini RYR R’ cRamod & areussi prgviously
EEQQ%ES and reagents well known to those skilled in

%% t . Benzal dehydes of general formula X-d wherein

R2 is as previously defined R3 is an am nosul f onyl
group and X is O can be obtai ned by

chl orosul fonyl &ion of conpoupdls of generaf fornula
Xl-c foll owed reaction with ami nes of gweral
formul a R5R6 i ng the @pﬂg procedur escri bed for
t he synt hest's 6f €ompound$’ of general'ggrnula

Il lll-a l-b

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



V-j fromV-h via V-i. The hydroxyl group of conpounds

X-d can be triflated by art known nethods to give
waeewpousds XVII1, which can undergo nucl eophi | PCT/EP2006/061978

aromatic substitution with anmpnia to yield

benzal dehydes X-e. For relat aromati c substitution

reactions see: J. Med. Chem 6 (1963) 272-275, |ndian

Jhe Chmpourtibeft forBula 811¢ali9 ¢onmeBBalBOavaiidlle tahd nahpyynd I11-b has been

erivatiyes. X-d can he converied {o co u 0
RIS aPr P TEPE DB N el A e

roup such as 4-nitrobenzyl or 2, 5_-di{ret3hox(¥bgnzyl, i
raldritydes, of raengrab fprmyla fﬁésa, eI e fenend & @i eas previously

AL - 073RC i R RSB S5k o .

5 eiag thespeamemethodsaed desngbedsfoe thelconegion@feompédBndslefddimula V-a

5140- 5143, Tetrahedyon Lett, 30 (1 31-.934, 4
'f%i‘raa > §§mpi%ff) &1&_9@?@1 f‘i@é’é‘? ?‘Z*j%t"l?\h.ef%rsﬁmﬁs' agd R are as
o2QARs12 ddRicd 38 X BeRzrl deh yiiparcal fr &R MefiRdtivie® B Rindl the same
are prepared fromthe aforementioned al dehydes of

fgatimds zas Xebgribetl Kot thei convessioh of sapponalds off fogeuler\a to derivatives
f%rnula XI'll or XV, in analogy with the preparation

3? "al dehydes | V-a-b from X-a-b. Alternatively,

benzal dehydes of f|_pr mula X, wherein X ==NH, can be
prepared by the ¥ane met hods descri bed f6r
t heconver si oik2Q 72NV
appropriately s titutedamnes—eof ge formula H
N-Y-FG in the redcti on sequence. The conpounds of the
present inventigfpossess at |east twopehjral carbon
atons and may therefore be obtained as uiroe

enant i oners, P AR m xture of enantydgELS, or as a
m xt ure of digzgt;g?ﬁé%ners. Met hods for o tglﬁni ng the
pure enantionmers are well known in the art, e.qg.

stalli ion of salfs which are,obtained fr
Gk iich ey Sherabudiogiifielite detriadviL St fmerilrmite ¥V gn be prepared
6 OfR! ORI BBLNO HafA1yhe! UiibcoRBhs A Rblfth Obotween

diastereoners, straig phase or ‘reversed phase

cy¢lahexanedigndsdl, esadined Hé andaldehydds Xof t he i nvention
may form hydrates or solvates. It is known to those of
skill in the art that charged cgnpounds form hydr at-€d
speci s when | yophilized withXwater, or form sg}vateds
speci gs_when conc ftrated R2 Bution with an
appr «@ ate orﬁgpﬁ: sol Vent . conpounds of tdi
I NRENTY 010 | ncl We the hydrated or sol vates of the
compounds |i sted. 0" H

10

R1 N
H

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

H R3




The
2- net hyl - 4- phenyl - 5- oxo-1, 4, 5, 6, 7, 8- hexahydr oqui nol i ne

walersnatsrves of the invention were found to bePeEmBPi086/661978

10
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of the FSH receptor. Methods %ﬁ det erm ne receptor

bi nding, as well as in vitro d in vivo assays to

determ ne biol ogical activity, of gonadotropins are

\bed thinktiawof phenodeorearalinese wihichsare odvalleketoto these skilled in the art.

ntacted wi,th_the und to ed and bi nd]
S SR AT GOt Vg o SSYRSiAeE 0 SoatPoRads Bnhd T and
lafleFPRI WSy a TRinPRESWR FchbtdchOidh ERIBANSSifford compounds of

i sol at ed encodi ng thé FSH recept or gene,
pfmmﬁurla é/bdyc upion tmmacmtrveldebmnne irs a suitabde selveritrsuch as acetic acid,

st C Suc Chi nese .
b SE gRBlonihan® o5 it halRE 8 SFeRET B sodium
Reahte! Abdhatitiély CRIbrémadiRciaimids e, Naimethly Bofindndida oftacetonitrile
al , MoLEndocrin., 5:759-776, 1991) Met hods to
€ Be Bsrdto raé@@mthﬁﬁeﬁmvmneﬁm@@miﬂg seas | ChemyeSocaPerkin Trans.2

e e e

FbrborLaboratory Press Col d Spring Harbor, |atest
edition). Expression of receptor is att ai ned by
expression of the DMA;encodi ng theMdgsired proteithg
Techni ques for site digegted nut agenksigyal i gatonlo
addi ti oflgd sequences

HCR, and cong
Sui t aRj e expy essi 0y tens_are a

p,\

Knewn +i e art. H iﬂsc,'s%ﬁ‘", alJl, 1% z
encodi ng e_d'esi flotei n ca ¢ cpnstructe

synt hetigal |y wsing n dard ol i ase teahni
preferaBIy to includefrestriction S|ﬁes for ease oF
ligati off® Suitable cottrol el ementsVior transcri ptfion

and translation of the included coding sequence can be
provided to the DNA coding sequences. As is mell
ndglitinnably,peespiunds fsgansl doenule\W 6y siltwi & visi ah asimsulfony]

T R e
Refmbeurild OF g@ﬁerﬁﬁﬁ)‘iﬁmlaw a n&ptibﬁhl'ly‘?’ in th@ %ﬁé‘s%n@e%ﬁ a?tertlary amine base

mammal i an cells, avian cells and ik

@u@r astriethylamiae médeEAr C@ﬁ@ounrtandmm abtamdvh)’c ¢hlwms11fony1atlon
un &Y di-n i tyi
R eaRTRY BF s a0 Pt sefho) R GRGE concemin

ichlok@uifdnylafidn 6EPRENARE Sect Cllétrahéﬂrdilg 58 {eoEM pnassieds, Bioorg. Med.
r ecept or be used to nmeasure binding of conpound
ﬂhe%ﬁgul'%éﬁm)?@@ -$2ndi ng, radi oactive or fluorescent

conmpounds may be used. As
The compounds of general formulas VI, VII and VIII are commercially available,

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

FG G g~
HaI/Y Ho’Y 0’)
Xl X XV

Y and E are alkyl, alkenyl, alkynyl or alkoxyalkyl groups



ref erence conpound human reconbi nant FSH can be used.
In the alternative al so conpetition binding assays nay

weoopa130r med. Anot her assay i nvol ves screeni neCT/BP20p&b61978
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recept or agoni st conmpounds by determ ning stinulation

of receptor nedi ated cAWP ac ul ation. Thus, such a

nmet hod i nvol ves expression of the receptor on the cell
surface of a host cell and exposing the cell to the

test conmpound. The anmount of cCAMP is then neasured.

e 1,4£56|7,8hexehMitodiinblileddriatieasefigenbial fdithula IX can be prepared
stinmulating effect. of the test conpound upon bi ndi ng

ty tthe rderpreptionsd, Haatzscholyre o @icloserdensationy efﬁéﬁtﬂo‘bf between
S S , e

EySonGAHEGbRKCITD chdininbE IR BRES X1 hlGmeli05, ERPlation of

dedegiives of gelmﬂalrfgnﬁhm Vamathatesgents Xhd-LEE t-edwhich lareadocumented in

econd DNA enco f ort ; ene éhe expr essi o]?1 o({
"R, COpaSaR ATEblecideadly BRRp rab{9oprogide derivatives
IKEShE Rk &&h&d%'\{%eﬂ TS Yr&padtion &*Eonﬁﬁuﬁ&’snﬁhmuﬁéﬁ@/-a-b as

in such a way that they are connected to novel
desqmbnépml(mlsle'nents In general, reporter gene

expression mght be controlled by any response el enent
Bearzdldehydeo of tgamgalnﬂ)rinalae]?(samf X Alv®. coﬁnndrabllys avajnbid or can be

genes are e, cZ, alkaline i ref
IPERRaFes accarding oy iéf‘éﬁqu pecedied 50 @1@ Emg Téins. 2 (2000
ﬂﬁﬂ@qu@4eﬁ‘ﬁhe§ri1(§6ct r@i&ﬁ@@dﬂﬁﬁﬁﬁ o 8?9‘9‘3?34%396 Weth. Comgun 20

known |nt he art an are describ . n Sira
(199092659-2666, Gheth. Chammi Buwk §R;(1986) 12(-199,51)1d@ur1r Cheqm $ect. B 20

K515 S8 a0 &, Mtarshe SRt OB o i d Giad 28! FORIEE, 1. ore

rmfeﬁylz34(1@|58mho STeN el Eet@ 75 31982529 2I4] 70I0rfeChem. 25
derivative or phar maceutical |y accef(abl e salts

t(h%ﬁOé,oioﬁa&QSrSg Ji Ghergeheq. ,aPerkm ang 3 (19925 2A3%t224@. (iddionally,
[ n i I

PR SERHoA SRS B opoBRdh SR OB cn v
oafa(imdt B omiratibh eofs esiagoudids kel pehee nfodiuifal VIl tiding hike same
ot her ingredients of the conposition and not
dercsdwies gepsribed M@Q@@V@ﬁ@m@ compeungs of genesel fpya Y-g to V-e.
include e.g. those suitable for oral, sublingual,
subcut aneous, intravenous, intranuscular nasal ,
| ocal , omorectal adn1n|stmat|on and the liNke, all in
unit gos eRjorns for @d -nlﬁjratlon Fer d ahg
adm ni tion,_the acti I ngr edi ent may present ed
as disc e units, such tabl ets, capsule%, powders,
granul% s, solutions, Su pensi ons, and tO; l'ike.

XVl xXvi X-c

Compounds of general formula XVI can be obtained by the reduction of the nitro group
in compounds of general formula XVII to the corresponding amino group. Typically,
compounds XVII are treated with zinc and acetic acid in a suitable solvent such as THF
or dioxane at temperatures between 0 °C and reflux temperature. Alternative methods
include treatment with iron, SnCl,, or hydrogen in the presence of a transition metal
catalyst such palladium or platinum on charcoal, using methods and reagents well

known to those skilled in the art.



For parenteral admi nistration, the pharnaceutica
conposition of the invention may be presented in

wa@eiobAOB3Ee or nulti-dose containers, e.g. injerCT/BP2006/061978
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liquids in predeterm ned anoun}s, for exanple in

seal ed vi al s and anpoul es, and iy al so be stored in a
freeze dried (lyophilized) condition requiring only
tBeazadetiydeonf génesilefoithelal X-guwberear RT & as pregioustgtdefined R® is an

pri.or 1o uyse. M .W.th such pharnmaceutically .

Geriaisplibnd Somn 10K i can B OPnegaTcasas Ay afign of compounds
D gBkRaIdo FRAIE HENE BlloWel B9 rlactiOn RvitlAmAks of F&&Yd136:Mla R’RENH
The Science and Practice”of Pharnmacy (20th Edition.,
usipgithesame pivédducasslegeribed Konthe syr0iss of sempewadtsicdigeyeral formula

Rart. 5: ,Phar npceuti cal, Manuf act urin ctiyve, .

NoL oot Rie R bt SR o B8 e Plbnds s nL Bl by an
&fiowh Ithéthodsaf! &VS copolifds BUPHESHE6h cit Gndeis HhélSopHilic aromatic
suppositories. By neans of pharnmaceutically acceptable )
IsHlestitutiont fyeitha campeniagtntyieldn berraidebydesd Xas. Far| ielaed aromatic
gﬂﬂﬂ?ﬁﬁp 'r8£bti|08§ Soe: FMED CHE %‘rgl 9&@%3%‘59&% 7. Cleh§ect. B 18

orm of a solution, suspension, € Sion) or as a

9By, 88-99. fadditdanallys dedvativeo rXdakam bes cdrivdrted tagéompounds of
units, _the use of conventional additjves such as .

fionmuds XX cwherenRG 1s Hor ga@ptional profegtive grepn syeh ps gitrabenzyl or

G ' .
LR By, ToBERE B o Roph 3hfes fhkahGthink o give products of

feamaral fonmofa Xhe adiet ideproteotip (ifdecesaaryp eF arsexdmpusi dfathisetype of

carriers wwth which the active t I pventi.on
CETEe TR ASLPB 66 deOo Lo ARRER) § it e Tihedton Lett 30
|(PoH99 31 - P4 TErah&ibh W30BOOREN | YRS-| MBRARIniN & drhibéin. 93 (2003)
m xtures thereof, used in suitable anmounts. For

Ra2ERAY26.al admini stration, aqueous suspensions,

i sotonic saline solutions and sterile injectable

sol utions may be used, gantaining pharppceutically .o

accept api e di spersipioagents and/ o gefli ng agemmo,
sucR2asApropyl eRr 2 RF bury eqe-§jl RS0l . RX 8, 'R5
i nvent Fur-ther | les—a—spha efical » 0
conposiYion, as her¥inbefore described, in conbiation
W th patikagi ng mateNyal suitable fdg said conposrtgi on,

sai d pagkagi ng mategial including jpnstructions for the
use of a%ﬁe corrpositF(gn or the useX\)cJ]\'s her &1 nbef o?'g
descri bed. The exact dos®,andfPegi nen o

admi ni stration of the active |Jﬁ"‘rfgedi ent, or a

phar maceuti cal conposition thereofge may vary with the

parti cul ar conpound, the rout O\\S,N\R5

o)

XIX

Benzaldehydes of general formula XII are prepared from the aforementioned aldehydes
of formula X by alkylation with compounds of general formula XIII or XIV, in analogy
with the preparation of aldehydes IV-a-b from X-a-b. Alternatively, benzaldehydes of
formula XII, wherein X = NH, can be prepared by the same methods described for the



of admi nistration, and the age and condition of the
i ndi vi dual subject to whomthe nedicanent is to be

w@dwsniBrered. | n general parenteral adm nistretT/BP2006/061978
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requires | ower dosages than o%ger met hods of

admini stration which are norel épendent upon

absorption. However, a suitable dosage for humans may
lcenvkrdién dbderyapees Xgl tooXhe, uwengyiyipropriate]ly ssbstiadedlarmmesrmaf/ general
e pre t s one dose or as nultiple subdoses

Sernbie BN E B B0 Bt siertRt or val & throughout ¢ he

day, or, in case of fenmale recipiepts, as doses to be

adm ni stered at appLopriate dai ly E terval s t hroughout

the nenstrual cyclX¥. The dosage as§ well as the reginen

of adm nistratR ffer, Ratweersa femal e and a

mal e recipient. , t npo $ according to the

i nvention can be ed in therapy.YA further aspect of

the invention regrFodgs in the usg~sf a

2- et hyl - 4- phenyl - 5-oxo- 1, 4,5, 6,7, 8- hexahydr oqui no

line derivative having the gener& formula | for the

manuf acture of a medi canent to be used for the

treatnment of disorders responsive to FSH receptor

e i cotrpduiidat ¢y prespriitcihedndioh pobss hfkeadt t@atohiral cadbon atoms and

fertility disorders. Thus, patients in need thereof

gy therefirePp phteined @S Rt FISNTIQEIS oAt Mg fo T ep@ntiomers, or as a

CRATROY B Fia@E ROt Ui ds! i)ﬁ%ﬁﬁﬂ%tﬁ@ Buferler%ﬁﬁoﬁéﬁtai)eeevell known
p e use of a

aspect the 1 nvention resides In
2n thetdmly k.gdenybtalizhtidn ofkalts Whichmré pbtathel éroahyplicaliyiactove acids and

i ne derivative having the general forpula | f the .
o A TS O SRR RSP, UpiRE (Wil rogfumenge For scparation of
(JiR Rk dTRRtrs, Qfraighf SHaké b feﬁ&erﬁ@epéhdﬁé’ 8AMuiPS may eldseipt r at ed
by the followng exanples. neral : The foll ow ng

r 13%&&@ olvaMA 1T
?%Q ic%?ﬁn%(gﬁlﬂg{n vléiﬁg)fﬁ IJ&%P%%%: S0l S. IT is known to those of
IMilL- tte iastathatoghat getd hopingpounds, foffashydrated §pactes orleent iyophilized with
acid, HATU = Oé&. . . . . .
Y4B A% ST sphgted sespiss. Yhen qpnegatates in g splyfiar ity Aperopriate
Bk §divat ophosRRgd i ds BYEhis invéntidh HolRiehié hQaaRli i Qolvates of
THF = tetrahydrofuran, EtOAc = ethyl acetate. Unless
shex¢apovndelisttde, all final products of the exanples
bel ow were | yophilized fromwater/1 , 4-di oxane
Mihet W-eethyhdiphehyled-bxdldah67,8cexahydrodandineni derivhives of the

mi xtures. |f_ the cqnpound was pr ed as TEA salt .
TRRNHER e fgun t%&’eaﬁ%ﬂ%%? ioittge Z‘ﬁﬁ@ Hecqpir- etﬁOAS to determine

receptor binding, as well as in vitro and in vivo assays to determine biological activity,

of gonadotropins are well known. In general, expressed receptor is contacted with the
compound to be tested and binding or stimulation or inhibition of a functional response

is measured.

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

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

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



the solvent m xture before |yophilization. The nanes
of the final products described in the exanples were

w@enwenatsed usi ng the Beil stein Aut onom pr ogr anPCT/EP2006/061978
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(version: 2.02.304). The follaow ng anal ytical HPLC

met hods were used for determiltati on of retention

times: Method 1: Colum: 5 mm Luna C 18(2) 150x4.6 mm
fllaburataty Rtessi Culd Spting Harbor, 12t&6 aditiono.cﬁxpmssibﬂmﬁwcapﬂor & attained

0 0C |
esSop L Te BN Snooning, e sliret proisiy BSRBMRE fieyse directed
i %e%@&s AI6ANhF AaBibnal &Q!e§ P@leoéghsﬁ'\ﬁét%nv)of suitable

00 mn, then constant an additi onal
ekpressiondyBlems-are 51181@/ BoW wWell ku)owwm ﬂne@rtzPom@esntqr @HJ ofithe DNA

B8 e BRERA wrbdn 5F 5% RBNeed S70hoA TRl S andard solia

%ﬁbe febIat Mn?iei’éﬁblir ab 1ﬂau@&fbstﬂcqaﬁtls1té@f&tba§a of #ibation. Suitable
B/ C = 15/ 80 (v/ivliv). The diastereoneric ratio

(cmna@ltelem@tts by mgcmaépe@ﬁﬂﬁ@aslaﬁorbaﬁme.m@u@@b@dmg gpquence can
S‘sﬁdéd”& e IRA i @@E%@J %V‘Igswe bl?n%%e %)E?ems are

oprla e anal'ytica ernatl

dlbazsdveﬂﬂﬂmhudh dratompaitde ditharwide earidty of hbd‘slb/ﬁhdmhg ptakaryotic
when distinct S|gnals correspondlng to th

dpsts rsueh grdiastetia rand; ykatyofic dipstsTHve raépxﬁaﬁte@lant cells, insect cells,
%'_:4 da‘i 7§|a91351%tg11§);§m{@gg,§(§ to the configurations of

8- hexahydr oqui nol i ne

st RR BT AR (SRS UL Y SO obcre
Girating ot stifdulifion 64 inhibiticrastes ﬂuﬁctﬂ:maﬂrespbnlsECVO—BCN (9/1,
v/v)/CH 3CN = 80/20 to 0/100 (v/v) in 30 5 mn,

%&ﬁi&i‘iv@% %Bla&é@ﬁce@ﬂ%@mﬁfané@&ﬁ{tﬁhin‘gﬁhe %@éfs%d ‘i’éb%)t%i Ghay be used
nm Met ho um = Luna C1 8. Gradient: CH3

G@ﬂ@asmbf}ldmg@cﬁnompem@o to 0/100 (v/v) in 30-45 mn,
dependi ng on the ease of separation. Detection: 210
fhior nicesurpinentlofFhinding 2radavabtowey bii ﬂuerea’;q&nt compounds may be used. As

éefﬁregce Compound(h%fnan recom%mans; Egh e used propyl-1,4,5,

hexahvdr o- qui hol i n-4-yl ) - 6- et hox hepoxyl - but - 2- enyl
In mecpéternatlgze also competlt%i)n)bmdmg assa})lls Igay be peyrformed yhy

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

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

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

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



(a).
4- ( 3- Brono- 5- et hoxy- 4- hvdr oxy- phenyl ) - 2- net hyl - 5- oxo- 7

wo pepyi3il , 4,5, 6,7,8- hexahydro-qui noline-3 PCT/EP2006/061978
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“carbonitrile A mxture of

3- br ono- 5- et hoxy- 4- hydr oxy- bé“&aldehyde (6 9),

3-am nocrotonitrile (2.01 g) and

sf psudpyﬂansactiwmnamsays’\anéi welk khdwad in) the rareahnzhrané d¢sefibed e.g. in

%&)gt gZﬁ{f { el é,]g: ‘igﬁgy,t%mgg Ehg Gpto. Biotechnsl. 6:574.

chrormt ofqra hed on silica gel in heptane/Et OAC =1/1
\,gres&g dvgatien algp aplgtes do 3 pharpacqudcal ¢qppgsition comprising a 2-

3“%4 phdls: PR e Bt S S By oS ) b TR RN SpRe Ay e ically
aemtdh’jd Ealtsx dhefeof having the general formula I in admixture with
%Iilﬂq%o ;'alcl éqtg:dég? a(?:ce7pta leh %ﬁ)?i 1\a{rqésoanqdu Iolr)]t?(l)nla ? o?fhe(i'at gr%Bé:&tlrcl :llgeents The
ﬁuﬁlﬁaﬁéso ﬁﬁlsﬁb@t '&@&‘éf)’té%ié"yﬁf R sEHIE oA Ben?g %hﬁﬁiﬁbl@ WitRthe other
-propyl- 1,4 7, 8- hexahydr o- qui nol i ne- 3

ingredionts of thle@;omoﬂnog ynd notlettitdrrovstipthe eeapients tigseadf)

and potassium carbonate (1.887 g) in dioxane (100 m)
\mﬁnmitbnedimiudBO(éCg f dros® buitablee forr X brale smbﬁnml;r adbcutaneous,

glgtt@agfﬁ}%\@}s}e%mr o atlr:jgafstéﬁ (lq\ayggﬁ%lta ghglglgﬂn%llgg%gld the ﬁke all in unit

E&‘g%%ﬁﬁstﬁplaarﬁmy@ﬁﬂgn The residue was di ssolved in
acetonltrl e, washed wth petrol eum ether and heptane

ac e{ oni ?ﬁnﬂmlgﬁgtrhte\%gtsﬁ%o cen é?jfrtar\l?d g(t}; ?é@%/)ég{t:eﬁ%% a%l%gggtﬁ gits, such

fa@ sabikiie camleﬁspmﬂ/darsg gehniutatey) sblutidns) suspdrisiome, eanddhe like.
heptane. Yield: 3.02 g. M5-ESI: [MtH + = 579.2 (c).
Wox batiefiteftll administration, the pharmaceutical com p5051t10n of the invention may be

4-r4-(4- Azi do- but - 2- enyl oxy) - 3- br onp- 5- et hoxy- phenyl | -
prqf,gl@tﬁg, in gnit-dose or multi-dose containers, e.g. injection liquids in predetermined

PZts,gf;?g @%!n[lfz[l zlhigeéed ha?é %pn\f)g{lf%s Ga‘.ﬁd@ﬂé}; 466 B gt%féaq{]'a freeze
elmtﬂ Gpphibizért) wondibion trbquiting belyythk -additiehofl stériletiouit ¢arder, e.g.
pyl-1,4,5,6,7, 8 hexahydroqui noline- 3 -carbonitrile A
WaTUPHOTdP Ushe conpound obtained in exanple Ib (1.0 g)

and SOdI um azide (0.34 g) in DM (50 m) was stirred

Weé with sach pharmaceuticaly meoenseple rwzsﬂma@%re g.Thte described in the

c e | | 0
Gt S UL ANRS ool REMERAOH i) §idlcs g Pracrice of
mhutrma@ QOthZEdidign. pLippaeett SWilnES WilkidstPO00; see especially Part 5:

540 2/ 542. Mxture o
Ahazmacgut Aﬁif h%fnsf?@ﬂ@ngwhf‘omve@gsmm B eaTpRIRSFem prdp yolid dosage
%nﬂ?,tstié’ﬂ as5pllls, tablets, or be processed into capsules or suppositories. By means of

pharmaceutically acceptable liquids the active agent can be applied as a fluid
composition, e.g. as an injection preparation, in the form of a solution, suspension,

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

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

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



oxo-7-propyl -1,4,5,6, 7, 8-hexahvdr o- qui nol i ne- 3- car boni
trile and 4-r4-(2-Am no-b

WQ@R008A €13yl O0XY) - 3- br onp- 5- et hoxy- phenyl | - 2- net hpdF/BPIR€061978

10

15

20

25

30

7-propyl-1,4,5,6,7,8-hexahvdrpoqui nol i ne- 3

_carbonitrile To a solution-ctl the crude mxture of
regi oi sonmeri ¢ conpounds obtained in exanple Ic (0.914

ahdi ﬁleTHiﬂ%/e,diorh moxtonast tismeof] 2dséd (i \spjtalil8 aﬂn))uMB.s Fa)ddpa:i'enteral

Qfg and resin bound tri phgn%ég h| n %{1
gmgn 3tiony P%HQOB%\&PWSIO% dsotpuic salin ilé injectable
@Qﬂﬁoﬁso may Be USR8, E&ﬁhﬁhﬁﬁaﬁhéﬂﬂaﬁ:&ftﬁ:@llﬁfa{ccé}ﬁéjowﬁﬁﬁﬁ%mg agents

wi t h di chl"or omet hane and net hanol. The corbi ned
@nd/anivetting\agenss.\socleacprapdang glyeal arbutgdeneglycel.el d: 0. 8

g. mxture of 2 regio-isoners. MS-ESI: [MH + =

H'hé MveiiGor? fuether Fnielades?-ac @hhlmapbmttcahododnposition as hereinbefore

Hosgreg 5 CombiAaLnD AT EASKABIPE WAL SO B Rt negition, said

%H&ka%m%%ﬁ‘rbnﬁrﬂlaﬁdﬁg Siﬁgtl‘t'kh&ﬁ f'Bf‘ tﬁerl%e RIF eI iRl fBPﬂle use as
in exanp 151 m) and 2- fur

dlhtembeﬂufe(lmnbb() |n d| chI ororret hane (4 M) was sti rred
for 17 h. The mi xture was diluted wth dichloronethane
dﬂnd erech edbse add S'agimeaqof Nalhithistratidne otﬁr@mnhai\}eaylegre&ialﬁ or a

Er o MIEER e o
%‘f%’dgnmél@atﬂ)n”gnd MR %’3 an({ %‘rﬂlﬁblr o@@l‘?b ﬁ{dﬁﬁ@uzﬁ’suﬁpacto ®hom the

(di ast mn. (diast
(nnmiudamnns.tobeaémmlstatedo 4:1 Exarrpl e 2
i V-{4-r2-Brono- 4-(3-cvano- 2- net hyl - 5- oxo- 7- propyl -1, 4,
3n Ggeficrdl pavcateva r aintjnisttafiomn reqhireGweat Gesagesitmnoothiér methods of

t-.2-enyl} -isobutyram de A solution of_the produc
gg’é‘rlﬁtf?é’@%/lu"%hl%‘;(éfﬁﬂﬁ@% [dgpgnsient FReP, 2 Eérpm (Hoyeey ﬁF e Sgﬁable dosage

eSORI s Yha go&l @63- g?n(gsﬂe b ol ?wﬁéigqllﬂlquegiléﬁh%%gﬁwﬁfaﬁ/rﬂe)presented

was stirre The™m xT ur € was
@b oht dosaret hﬁmmltmid suluklhmadeltstemi at a;mromlwl’fmervﬂs ghroughout

ic | d d 4 f |t d
OB ra LR b VB, oMo OSSR PE TP eTog gt appropriate
%ﬂfﬂ%ﬁt@ivh}ﬁhfdlﬁ%ﬁ‘odt Ihé Mstﬁ)&l elg! 'I’he agsagg as MRIIEa3! the regimen of
[ MFH + = 584. 2/'586. 2; HPL . mn. (method

imindsteation mayt differ bbtwe@@fvmaée alctzymlabgc@pmbc arboxyl i c
acid {4-r2-brono-4-(3-cvano- 2-net hyl - 5- oxo- 7- propyl -
Thus, the compounds according to the invention can be used in therapy.

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

compounds according to the invention.

In yet another aspect the invention resides in the use of a 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 infertility.



1,4,5, 6,7, 8-hexahvdro-qui nol i n-4-yl)-6-et hoxy-phenoxyl
-but - 2-enyl }-am de The title conpound was obt ai ned

wo eaatiitsel m xt ure of conpounds described in exedPER20b6061978
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(88.8 nmyg), D PEA (151 nml) an ycI opr opanecar bonyl

chloride (31 m) according t % he procedure descri bed

in exanple 2, and purified by preparative HPLC (Mt hod

Bhe ifleatioe ¢ idi stk by( the doljivangd pxaoplesd al so be

isolated. Yield: 39 ng. M5-ESI: [M+Hl + = 582. 2/ 584. 2;

HPLC. Rt = 18.75 min. (diast. 1) Rt = 18.99 mn.

@dnegdl: 2) (nmethod 1). Diast. ratio: 4:1Exanple 4

Cycl opr opanecar boxylic acid

{The rfﬁllwmgmbbre(v&tiwanam— @sedeintthe egaroples: Do pyNN-dimethylaniline,

ol 4- m

DT e g&?ﬁ‘béﬁ’ét%ﬁ%ﬂé%a T & WhilpdoRil i MATEY® 0.0

@%ampz@ngz -YA-NeV.Ns & ﬁt@@eﬂgylmm alteixafgumlesphate DMF =

(R di@eihBiformineiae, THIB =TBtraklyerdEilan, EXAd = effiyl acetate.
582.2/584.2; HPLG Rt = 20.05 min. (diast. 1) R =

Zﬁﬂ@silsﬁatéd o(hémsé alP fingptddacks 19f. thiexainples el aw vﬁe;ra lyophilized
a . . o . .
TR BeesT et gioang mixtutps, watst fert- Ryjnal.of eatcr/agetopiirile mixtures. If
sheseainmuingd weas\persr eliasBF A rsalt ATHA JwaB -adtérb iy ampgmepeiste amount to
61 n?ﬁ}ﬂ(%, f@efgf@?ﬂg;ﬁyhzgﬁgﬁ am de The title conpound

rom

was obt al ne m xt ure of conpounds descri bed
IThe ¥R | 0F théj ﬁh&%&dﬁ@é deé@hggfﬁlr{ R lexdinpldnfere generated using the

tho cet chlor| ccordlng to the
ﬁb‘&tg é’lr‘?%%‘& V‘ﬁs ?T&é % and purl fied by

eEf?)ila\tylnég%Ilfl P)'Rg‘gg @Lﬁﬂe@o% wgrelu}se fan %?er@glagg{l, 6f1 etention
Iﬁmes 17. 56 m n. (diast. 2) (method 1). Diast. ratio:
4.1 Exanp
{Me_tth_Br anmm O3uraame -C18@) H§0%46 axn; flowr bpylmin; detgctipn: 210
;/131 Sc&ﬁﬁet ﬁh 2’5%9%2%% Q@(Ib '°gu:§blvent A: CEI%(ENgIr%OC— 1/9 (v/v) solvent B:
&%@?‘T G e é:ol}{lpameu %?%eﬂ%acw smadens ﬁ?lw{rr%/B/C =
?S/Mmltm) US)’@G/SC(@MT)I 1bﬁ.fd) om?mg ahgl e?dgghn& &;}-a‘h i@)téqdal PE&A0 min at

1} t chl or of or mat e according to
%;%_ é/%gﬂgicri bed in exanple 2 and purified by
0 |

BHEHR 2 foiic ki metBh 1 decebe fol B, A1 QT B DBl /B
EVIA/$ te 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.
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:

Method A: Column = Luna C-18. Gradient: 0.1% trifluoroacetic acid in H,O/CH;CN
(9/1, v/iv)/[CH;CN = 80/20 to 0/100 (v/v) in 30-45 min, depending on the ease of
separation. Detection: 210 nm.



586.2/588.2. HPLC. Rt = 21.21 min. (diast. 1) R =
21.52 mn. (diast. 2) (nmethod 1). D ast. ratio: 4:1
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{I -r2-Brono- 4-(3-cvano- 2- et -5-0xo0-7-propyl -1,4,5,6

, 7, 8- hexahydro- qui nol i n-4- viy’ -

- et hoxy- phenoxynethyl |l -allyl | -carbam ¢ aci d et hyl
&d¢tbod Be Eobmanpllané C-TheGradgnt i HROMEH ;@GN (84 awmfy)/€HaChees 80/20 to

OREOTYRA il s Aipet ol g Y5} B hgfion e (B,

le1l) Rt =23.33 min. (diast. 2) (nmethod 1).
gﬂdggfﬁ ratio: 4:1 Exanple 8

Ma{xﬂz-e&b&sqmcfd rﬁmsﬁﬁﬂb 2 (ARY -2 I -570)ar dedl 1,4.5.6.7.8-

Zing 23 'orrde (40 m).accordrngtothe
procedure described in exa le 2 and ﬁ)l;lrlfl ed

By aniztusg jof &3-bromm-foHoxy- IB) oxg-bengaldelyds (fy 2), h@aglgpocrotomtnle

%%)’bl"] md@ﬁoﬁl@?&ol%xaﬁp G dibhe B.8%) % efhaflol ((2@'13§twasl§t1rred at

di ast nmet hod 1 Di ast .
rea tion IIllth.ll‘e3 WSS concentratgd in vacuo anda the re51due was

&Mo{rﬂatdig%alﬁredrmr §ili¢a3 gelvimniepBnedBtONc-5-10X 0w/ V) a5 elpynt: Yield: 6.3 g.
qui nol i n-
MS%ﬁG[h?%txy P Eej‘{r?gxyrret hyI | -al lyl'}-acetanmi de The

gbe)t o C &]E%gm%metgxl -5-0x0-7-

D C T
@mnv&lrrl b6k hm(ahwh‘ofgmn )

Mr“@ifbﬂmtfﬂﬁ‘ t he procedure
descrrbed [ | e 2 and purjfjed b epar at
I4PL@1(‘Wé? h&g ' 0mNQy9-€ p ‘ff {) i 3-0x0-7-propyl-

8565, Bﬁﬁﬁﬁe)&hycﬂﬁkﬁmdﬂne-ﬂaarﬂ(ﬁnmlm (. ()4:|I g@Sl 4- dll)roRIobutene (11.68 g)
]é%gﬁg‘iaggl% cgn%loggtte '(1.%%7 &ﬂs J}ggan%:)(IO(P' m% was srtlanteld at 8(§"C1 for 5 h. The
mixRuBwasrpodred 3nto weater- hdnaxtragted Svithxdichoymmagthydne| THe 6rg@nic layer
Zﬁé %ﬁﬁ?ﬁ&g@@ Fiiendd | @oncsntrated in vacug. The residue was dissolved in
henoxy enol c acl

@getg@pﬂg,x\ya pé leuppgther and heptane to remove most of the excess of
HibrémBb&BEe. 4T1(e3a66t61ﬁﬁﬂ@ 16%drhwhs 2oRcedtrdte@r BPVAcub, #hddtHe, residue
récrystaelﬁzefglqu' oromer%hane and heptane. Yield: 3.02 g. MS-ESI: [M+H]" =

579.2

(c). Mixture of 4-[4-(4-Azido-but-2-enyloxy)-3-bromo-5-ethoxy-phenyl]-2-methyl-5-
oxo-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile and 4-[4-(2-Azido-but-3-
enyloxy)-3-bromo-5-ethoxy-phenyl]-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-

quinoline-3-carbonitrile

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

(d). Mixture of 4-[4-(4-Amino-but-2-enyloxy)-3-bromo-5-ethoxy-phenyl]-2-methyl-5-
oxo-7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile and 4-[4-(2-Amino-but-3-




4-yl)-6-ethoxy-phenoxyl - but-2-enoic acid nethyl ester
A m xture of the conpound described in exanple Ia

w@ 10048173Y1 pot assi um carbonate (0.919 g) and netTEP2006/061978
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4- br onocrotonate (4.759 g) gl oxane (60 m) was

stirred at 800C under a nltrzrbg n at nosphere for 17 h.

The m xture was diluted wi th dichloronethane and
waploey)-btdmavditethoxyfihenyll-Gemethyl $rpro-Tvmepylsli.4A.6.7.8-hexahydro-

ﬁgmggégsa‘a}ﬂohﬁgfed and concentrated in vacuo. The
tographed on silicagel in
m @Ttﬁ{o'ﬁto@%ﬁe Qfﬁlﬂt{n% 5f9e§4)f§))m§ﬁ BoMFinds Sbikrfd it e ple lc

30,954 o) svrbuk chesdoromeibine il Ky 5 BaRb s gedsgy woter 2 mleand resin
Bolind ﬁ%}ﬂi&ﬁﬁbﬁo@hiﬂéodll IB- 43 0 Bnro®b Neadin®dh @he ifikxture was stirred at

d A
400 5 G TR rSipanaS AlReh ot and pshed, gy dichlopomegpanc. and
Tnﬁhdmek ah¥be ocpombdahddn- organic layers were concentrated in vacuo.
vl - _
45(}819? 08 %ehﬁgl oxane gf%y%o% FMQ iy QE& g%slog?zteer

Qé’) 2 mrlm Wﬂ:%rb?ﬁ('vﬁé e‘jacﬁdpr &- @al%%mo]—éh?j aﬂ)kﬁ' ek 5-oxo0-7-propyl-
poured lno and F vas adjus ed to 2 Usi ng

i Oﬁ%@%ﬂ%&% it e\%ﬂ & &nés“fgﬁﬁ@ (151 ) and 2-
i-olSthlodiddHBl -ptl)qnﬁﬁ(ﬂll(ﬁbﬁﬁﬂhaﬂé ( ml) was stirred for 17 h. The mixture was

f;hl géﬁ%&lﬁﬂaaﬁo&%eQﬂﬁll@ %n& vJEEﬁe!?iy\Jml"i-’ szﬁxﬁl Kl’a@lr(ﬁpgy l1"hé 014ga§rc61ayer was

drlyd)(h&wﬁofwtewﬁemwypnmtratzd dnovasugcilde residue was purified by
R@XHPECh%\héth@JﬂE}e Y%R{‘ >f4I6U1r &%ﬂgost ESI: [M+H] = 608. 2/610.2;

ano-2- ne

4
-Hl%dqugya—hl)})dé}%@m hdiestd) Re= {9 ¥3 min, (élast Z)DJmethod 1). Dlas‘c ?atlo 4:1
6 et hoxy- phenoxy] - but -2-enoic acid (0.1 g), HATU
é%%‘ 6 Di PEA (165 m) and 2-net hoxyet hyl am ne (25

) L2 BN A D 3 OSSRk 78801 4. 2.6 8 Ay dro-quinolin-

FSaClil OIT TIT XL Urec vwas ulrruteud vw U1l vwal €I alllU SXLU T aCl cu

i yIhofetixy-phehexyirwbdienyl iaigebutyramidir i ed (MySO4) ,

filtered and concentrated in vacuo. The residue

puselptien) of yhayprodaeta descibegbiir exypplsold ()00 mgbﬂalPEéLs (3§9 ul) and
ﬂ@)bui‘ﬁyl@ﬁlorlde %th ift d&ﬁ@otﬂrﬂéﬁﬁné’rm mBlwas srred fd:617BR. The mixture

e 5k o i S RSN The g e

an% -dried IMgB () ofiltered iand 4encentrated in vacuo. The residue was purified by
3&9, a?aﬁ% ﬁi&?ﬁ&%lﬂa P14 22608 s A M+H] = 584.2/586.2; HPLC:
Rt— 19 API min. (me od 1). Diast. ratio: 4:1

Example 3

Cyclopropanecarboxylic  acid  {4-[2-bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-
1.4.5.6.7.8-hexahydro-quinolin-4-vyl)-6-ethoxy-phenoxy]-but-2-enyl} -amide

The title compound was obtained from the mixture of compounds described in example
1d (88.8 mg), DiPEA (151 pul) and cyclopropanecarbonyl chloride (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-ESI: [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



The title conpound was obtained fromthe conpound
described in exanple 10b (100 ng), D PEA (165 nl),

wo200k/1{7808 ng) and i sopropyl - net hyl -am ne (29 PEY/EP2006/061978
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according to the procedure dezsjcrl bed i n exanple 10c.

Yield: 65 ng. MS-ESI: [MtH ¥~ 584.4/586.4; HPLC R =
19.27 mn. (diast. 1) Rt = 19.54 mn. (diast. 2)
Example4l). Diast. ratio: 5:1 Exanple 12

4-r 2- Brono- 4- ( 3- cvano- 2- et hyl - 5- oxo- 7-propyl -1, 4,5, 6,
Lyslapropaheadrtoxylic nolacid- 4-{1-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-
414,5.8764- ROKMy BB S In=22Y1) -2etBBR)-Shedbk Pinethyl]-allyl} -amide

(pyrrain-Z-vhnethyl)-amt de The CItle compound was
@t dkaBple 3 aMLtr 3 'vﬁ@@ldoﬁscﬁét%mﬂyq)ré&?atwe HPLC

o Ty e, TR R LR Aol . 2008 i,

deémstr 1 PRd= 203 2 xanizst] Or(methel I)emlaéueamg Ipurified by
preparative HPLC (Method A). Yield: 63 ng (as TFA

Falample §5- ESI [I\/H—|]+ = 619.4/621.4; HPLC. Rt = 9.92

mn net hod . Diast. ratio: 51Exa le 13

iMf{4- -B?omeﬂr@ oyane:2cmethil-Doxe-{7Hy 0D 1o 5.6 7. $rhexahy dio-quinolin-

%, §1)-6. XS RN b IR 1) 2. nfbthb@vfa'c@thﬂl‘iﬁéy phenoxyl
-butyl} -Tsobutyramde (a).
f[‘hé %lBrceﬁ@Oénd \4'a§3diblﬂiﬁed3ﬂ'bﬁ1xthé nhixt@tEPonPoends deseribedtii éxample

I 8- he
TETRRAEL DRRA Thsi P ang dndin B O MHRRAECT B fSording to the
pxawepire dexciitRed2® eampile £ dand porrbed tbgnprep@atite $IPL&A @Method B).
Sz neonRgt 0. (& wa iLre

NALEOELY Tk VST (LY shBaRE 4 HPLC R, 07 7 26 b fliast. 1) R
el win (diagnd) (ethadd)vPiast. Ftigt 4de to renpve nost of
t he excess of di bronobutane. The DMF | ayer was dil uted
P@mRlgber and the resultingm xture extracted with

?3 hexalydSa-E S nolin-4-

<
C Cl U

> l g DR b
g@)F@-nﬁlbmg;phMI-but %-ehvlé-&aélannmadm Bﬂth OAc (from

4/1 to 1/2) as eluent. Yield: 2.23 g. M5-ESI: [MH + =
e title cbinpound was obtained from the mixture of compounds described in example

‘1dr &8(8411%3" 'PJ?P]@A” (ﬁ’SY) (13 -4A6 OSRy P b AP aRD 8 |1y 2edBREiRY to the

-9-0XO0
@r@e l)l(rs 4?&%9@ §¥2001R 3 andepusified by grienarative HRLG (Method B). The

ioisbBer @kathprR T QAT blsobeSbdpted. Y1d)45.4 nf. MSBSI{ +H]" =
'§18 N8R AU 5821 3 min. (diast. 1) Re = 21.52 min. (diast. 2) (method 1),

Diast. ratio: 4:1
Example 7

{1-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-
y1)-6-ethoxy-phenoxymethyl]-allyl}-carbamic acid ethyl ester

See example 6. The regioisomer of example 6 was isolated by preparative HPLC
(Method B). Yield: 20 mg. MS-ESI: [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

Example 8

N-{1-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-guinolin-
4-y1)-6-ethoxy-phenoxymethyl]-allyl}-benzamide




NHAOH (40 ml). The m xture was stirred in an autocl ave
at 800C for 17 h, and then concentrated in vacuo.

woe@bd17321 21 g HBr salt). MS-ESI: [ MtH + = 516rdr/BRRBINEI061978
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(c).

I V-{4-[2-Brono-4-(3-cyano- 2- 1t hyl - 5- oxo- 7-propyl -1, 4

5, 6, 7, 8- hexahydro-qui nolin- 4-yl)- 6-ethoxy-phenoxy]

“Ttha ttiyle jlcomipeaialievys abtaided fom the urietucd oft doenppnndbudescrifed in example

1
U0t B oA AP PRI sy procedr
Wascribed in @@mnlﬁ 2 wd purifiecbbyrpreparatve HELE) (Matkad tYheld 14.5 mg.
qknglfiujs@r mﬁnﬁm%ma%m hepl oM ng Oo3NH ﬁsqygeu& IR, =T8 27 min.

sdrled(l\/gs filtered and
#1)( E%?ﬂirp \Ask 5110 $He 1 esi due was chr omat ogr aphed

jiln SI|I agel in heptane/ EtOAc (from 1/0 to 0/1) as
Y|eId 69 ng. MS-ESI: [M+H + = 610.4/612. 4;

W%F[Z B&qmo .]_49( 3- @aﬁ% 3. métH€1t§‘8Qo ]7215r01%131§4,5,6f7?é hgxahédr% quinolin-

cXalipre 14 Ctialesul 1 UL acl

@ayl)- é elthqunhd:mmmﬁﬂ@ﬂb_ml_hﬁﬁﬁm 0x0- 7- propyl - | A5,
6 7, 8-

e 4tk epBwqundiwrs fom the mixues of seyerrdisleysribsd iy example dd (88.8

¢ eng)NBiREA |(ESIC@])'@ﬁ&| ﬁ@et}"il%ﬂﬂ&iﬁea@ﬂ qd) adcerdi ‘]%ﬁ) 15,0 PRSve 61%8 fescrlbed

es e

o FRARIS Seand pOSTHRT bR proram BR UG Dyfethof BV KB 16/ fig- Ms-Est

{NEHIT ecE56.2/66812sHPLEe ®, Fnl 2Xaumih.e(di3e . 1) Riet di 7. 4D iy, (diast. 2)
8.2/610.2; HPLC. Rt = 19.32

@‘*ﬁ%l)'wg{r@%@w mn. (diast. 2) (nethod 1;n. "

g{p gtio: 4:1 Exanple 15 Cycl opropanecar boxylic
acl #3 r 2- br ono- 4- ( 3- cvano- 2- net hyl - 5- oxo- 7- pr opyl -

hrrérﬁroﬁmM@sJamtw ﬂ{eﬁw%lsl-d}&l-‘y Brobyh 4-$6.¢ Bxhwieaablin-4-
-a e
-‘ ; 0i¢ acid athq hv])-amide
8 Ea g I AL AR I'l-2-neth

al gdro-qumolin-

ethxyeng o Bteam) methyt ¢sterc onpound
descrl bed in exarrpl e Iar&@ , 1, 3-di bronopr opane
(s nE¥turd pf thedcasapundi deserehedbia rexempler 121 61.48 £).cpeipssiumy carbonate
@. 91@?5%58%%{{4 @f-‘o?ﬁédr@l%ﬂatb 4g5aig dicdne Y66 Hl) wassfirred at

“Anf N8 %’pd’i’?}’s@eéﬁ dhb-4- h&?/ Pl was- dilytgd with
yihchﬁyrﬁmet-hin@ ranﬂanshed with water. The organic layer was dried (MgSO,),
Jﬁltete% aﬂd <’:oncen £ e(f/ glr \950918' el: 'reré?du% W ag‘om tographed on sﬂlcagel in
heptane/EtOAc (from 1/0 to 0/1) as eluent. Yield: 1.2 g. MS-ESL: [M+H]"
543.2/545.2

(b). 4-[2-Bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-yl)-6-ethoxy-phenoxy]-but-2-enoic acid

A solution of 4-[2-bromo-4-(3-cyano-2-methyl-5-oxo-7-propyl-1,4,5,6,7,8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxy]-but-2-enoic acid methyl ester (1.2 g) in dioxane (100
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 HCI. The resulting mixture
was extracted with EtOAc. The organic layer was dried (MgSOQ,), filtered and
concentrated in vacuo. Yield: 1.5 g. MS-ESI: [M+H]" = 529.2/531.2



The title conpound was obtained fromthe product of
step a (2.37 g) and cone. aq. NH4OH (40 ml) according

wo eoobher3pr ocedur e descri bed in exanpl e 13b. Yi BACTHEPRD06G61978
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g (HBr salt). MS-ESI: [MrH + = 502.3/504.3 (c).

Cycl opr opanecar boxylic acid” 27 -

{3-r2-brono-4-(3-cvano- 2- net hyl - 5- oxo- 7- pr opyl -

¢4, £ B BrorBe-He(Batyane-3-methyled-ore-4-propyld- éﬁb@(&hﬂmmnovqmolin-

R o e r,

M) and Lyc UplUdeELdrbony|

Qi‘ Inﬁﬁﬁlﬂﬁ of 31[2 Brdmb! rll-g) LG/3hO! r2°1ﬁ@t'hg£5] %x& 2. J{H)%yl\/\ﬂé’ ,%t 7 8 Ih@)‘ijahydro-

he reaction m xture

élﬁal%ﬁhﬂb'%ﬁth%ch@RP@dMsenﬂg aclf—lfr(@ 1o$)g JTMEUI(WQ? 2), DiPEA
\gﬁ@s g Iaﬁg Z(ﬂ{&ﬁ@@ethyflarhlhe (23 uprif dmmsl:ﬁ&maﬁ@dzas SUirY@Ce@ 2 h. The
e .resi.due was mat, ogr a i

REASHGR SN ELEAY Y fiﬁ‘étﬁﬁ? 3y ‘% Y%Stegf‘i‘f e’é‘Eacg“i ’rcﬁ]?%?@f‘& e organic layer

Tnkeis. dtied g M@A0) [ Shilterpd/iahi] eoncehitied /i Facub. 'Ilhl@Lr@mle was purified by
et - d .

]pgfp%% E;En%l)ﬁ&e&a&?%&)la\)a @1? 02 5aﬁ.[}goévloxo 7-pr odel - %82}4/588'4’

5{1@@ Ry hiycithmin- émgthed d)- |1?iaSt4Ia$ID5 &t hoxy- phenoxyl

enté?i -acetam de (a).
}ro 4- (5 chl or o- pent yl oxy) - 5- et hoxy- phenyl | -2-m

tvil)t-(ﬁ-ethomvmhenuivhhst bbmac aeld 1§opmnvﬂ-lrrmtlv,dmpndm d

described in exanple la (2 g 1, 5-di chl or opent ane
(The 78lerdompennd s @btined frembhn aeepundadeseribedco exainpty 10b (100
t [ s 19 JF :

tnfh) Nfgﬁ’éﬁs}li ?Fﬁ%ﬁ}%}fl")_fﬂﬂ?@ﬁ(l g?ga)sa:ﬁlidg A ﬁ nietiyl-aflifie B9 £ %ccor(img
go rthe (Ps0gediFeo dpteribed grysxamnle dfs. Stieldh &y men MSIESL [MHHI" =
58 |47’§3601>(Q{P1{Drmp-y 19.27 min. (diast. 1) Ry = 19.54 min. (diast. 2) (method 1).
&? ¢ g - hexahvdr o- qui nol i ne-3-carbonitrile The

Wﬁéﬁ ¢rmbbund was obtained fromthe product of step a
%%agl g nd cone. ag. NH4OH (40 ml) according to the

proc ure descrlbed in exanple 13b. Yield: 2.1 g (HO

yl)gb-2

tltfé:l gorﬁp%(l:lg %vrgs %%tamed from the compound described in example 10b (100
mg), DIPEA (165 pl), HATU (108 mg) and 2-picolylamine (29 pl) according to the
procedure described in example 10c. The residue was purified by preparative HPLC
(Method A). Yield: 63 mg (as TFA salt). MS-ESI: [M+H]" = 619.4/621.4; HPLC: R, =
9.92 min. (method 1). Diast. ratio: 5:1

Example 13

N-{4-[2-Bromo-4-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-
4-y1)-6-ethoxy-phenoxy]-butyl}-isobutyramide

(a). 4-[3-Bromo-4-(4-bromo-butoxy)-5-ethoxy-phenyl]-2-methyl-5-ox0-7-propyl-1.4.5-

,6,7.8-hexahydro-quinoline-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 to room temperature and washed with heptane to remove most of
the excess of dibromobutane. The DMF layer was diluted with water and the resulting



The title conpound was obtained fromthe product of
step b (147.5 ny), triethylamne (108 m) and acetyl

wa@bkdoenimel (22 m ) according to the procedure JdESDEPDOE061978
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in exanple 15c. Yield: 53.6 M5-ESI: [MHH + =
572.4/574.4; HPLC. Rt = 17.4 in. (diast. 1) Rt =

17.75 mn. (diast. 2) (nmethod 1). D ast. ratio:

mikfixa eptractdd’ with EtOAc. The organic layer was dried (MgSO4) filtered and

i NG éegtrgt%ﬁ PR ého( 3T‘j1¥a|}9518uene&,[€§ ! é}ﬁ‘ (?p%h Is111%agel in
§ B exahvaro: qui ol 6- ?
hpntﬁm;/E}OAQ(frmn H(ixty IdDeas ghicat Yipld: 2.28 |ge s 581.1
obt ai ned fromthe corrpound descrl bed in exa I e 16b

41404 Q-ba 3-brom phen ethylr -0 {Z—mropvl 1.4.-
(SI‘H’DBLHéga}(Vaﬁ) ain}lomg:@xcdﬂbagmﬁ]e the procedure descri bed
in exanple 15c. Yield: 88.5 nyg. M5-ESI: [ MH + =
d2a 46l6fdn 4f thdPhrGdudRiof step8a &7 ghrim dloé(dileam(l ml)) whdt added conc. agq.

@'{% Zhdl] gll,fzdfh%sﬁl C arv%ge slt{-'é%ﬂ it )an Oalalt&ﬂ\fe at %bl’(? ‘for5171h and then

uran

angetond imvapuaY )i 3 2 T i), BISoRSL: TV 16 48518 4
8

ainThont6. éthexscﬂmaﬂﬂdbm lghﬁmmme rom t he comoound

described 1n exanple 13b ( 1 17 ng), triethylamne (81
M ) mvgre? off uthey lpreducor oftl astedp2 d nd1) 7 amggu,r di‘lé’tgyliaﬁnﬁehe(Sl ul) and

RoBEEPERRHER 24 25 T bip BiGREN GG Kyl lstirgor 1R The mixture

(was tdiluged] yith @ichderomethane ang vms@dimmhe() 3N aqueous HCI "The organic
'la}éle{r 2w552 dRe@ r@ldéS(ﬁé (ﬁft@fe‘a 2ndRoi¥niraedX B 4aBiPPYhe redtdue was

hexah ui nol i n-

&hsﬂn}alww & xap- piteagekip heptangiBIOAs (framey0ite QRS sdneph) Yield: 69
MEBIIONG+H| 10 6Y0.4/6( 240 APLOX R, 1 19045/ ik [yt od- 13- DRist. ratio:
%y% 5- oxo- 7- propyl -
4,5, 6,7, 8-hexahvdro- qui nol i ne-3-carbonitrile A
sl{ ‘Qf t he conpound described in exanple la (4 g),
sifum carbonate (3.73 g) and 2-bronoet hanol (1.274

'ﬁtﬁan'eghl% (%Qid”‘ g4-£2—§rqﬁ_‘ﬁ[é &@%_@o SO0 iS -oi&i ?Pr%%@lﬁ,s,@ns-
q Ay])- &ﬁ‘éloxwheﬂoéﬂ]:bﬂ@b}nﬂéﬁ@ayers wer e
05, S RS0l L e and eonceoargo Lo vacter s, 1

meg); anehdbdbe (f0dopl)ldnd ethadsh)fomd chloride (28 pl) according to the
procedure described in example 13c. Yield: 99 mg. MS-ESI: [M+H]" = 608.2/610.2;

HPLC: R; = 19.32 min. (diast. 1) R;= 19.57 min. (diast. 2) (method 1). Diast. ratio: 4:1

Example 15

Cyclopropanecarboxylic  acid  {3-[2-bromo-4-(3-cyano-2-methyl-5-0x0-7-propyl-

1.4.5.6.7.8-hexahydro-quinolin-4-yl)-6-ethoxy-phenoxy]-propyl} -amide

(a). 4-[3-Bromo-4-(3-bromo-propoxy)-5-ethoxy-phenyl]-2-methyl-5-0x0-7-propyl-
1.4.5.6.7,8-hexahydro-quinoline-3-carbonitrile

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



eluent. Yield: 3.1 g. M5-ESI: [MtH + = 489.4/49 1.4
(b). Methanesul fonic acid

WQ@2008A 01301 no- 4- ( 3- cvano- 2- met hyl - 5- 0x0- 7- pr opyPET/EP2006/061978
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1,4,5, 6,7, 8-hexahvdro-qui nol i} 4-yl)-6-et hoxy- phenoxyl
-ethyl ester A mxture of th foduct of step a (2.9

g), triethylamne (2.46 nml) and net hanesul f onyl

¢b). or i 4444(BB0ninbIpropoxy)-8+iromosfetthanyeplien®l]A-inethays 5-oxo-7-propyl-

t tracted with 0.5N
Tt g B LSS 0 8 Pl

f’['h'ettﬁfeeéjorﬁ‘;%ﬁnﬂ%e&ﬁt&ﬁé@@rohﬂtﬁéaﬁ%ﬁuctm%tépeé'(ﬁ’ 4¢ 2¥&mnd conc. aq.

c hr omat o raﬁ aon si |1 cagel
6&& awer%g s prpeqslwe( desgribed gnexample 13b. Bield: 2.45 g
YHHrdalt)Sl\@ESI. [MSHESE:50RNdUR = 567. 2/ 569. 2(c).
4- ( 2- Am no- et hoxy) - 3- br ono- 5- et hoxy- phenyl | - 2- et hy
I(e)5 -Oyodepfeprmerbexylic acid {3- [2-bromo 4-(3-cyano-2-methyl-5-0x0-7-propyl-

953&61"} afnifle
- mNEOHoE 6@1eg‘kfod'u@t ‘Hfo%‘t%ge (?%?mrﬁr#)i(t urﬁfyﬂa{rﬁlﬁg A48 pl) and

800C 1 n an aut ave

cyrleprepanecapony] chlgrids 3Yivd) i dichlgromethane &oml) was stirred for 17 h.
Ntte E&chofl Miklute wadtdifited WHA PE’OAG )and washed with 0.5N a ueous HCL. The

Ig}/%a %ZWS‘&%R&%%%% nﬁlteretﬁ“3 an(P Xoncentra)l%gd 17n ea{c(l)lg Y he re51due was
£hyonmatGeraphed on-siivage iy hepthie/E{O Aetiomn 84 b 06h) asiethentA

m xture of the product of step ¢ (130.7 ng),

t¥igldt hill. 2mg MI-BSLM+RBNhd ftr4a7Ad4uHPbaYR: € HB@8imia. @ngthod 1).
Biadtraflb.cy or onet hane (3 m) was stirred for 17 h. The

m xture was diluted with dichl oronethane and washed

Wxlabhdle 6! aqueous HC . The organic | ayer was dried

(MgSH), filtered and concentrated in vacuo. The
rz\e$5mrms-4p(l3tdvan@d Ihethﬁltsapmatnrwylﬂm.ss(m&hbmv&)orqumolm-
= 566.0/568.0; HPLC. Rt
ratio: 4:1 Exanple 20

T 2"
é,,gz,dg 7.8- hexahvdro qumohne 3 carbomtnle

hexahvdr o- qui nol i n- d) 6- et hoxy- phenoxyl - hexyl }-am d
dhe title compound was obtalne from the compound described in example la (2 g),

(1@6-?&111{080;;%[1@;{@7(4.7(66@)'“ and poexsyileX ¥arbbnaé (RXY- Phesvkding to the
- -0- 5 (- pr H . +

prapedis d3sibRa i BEATRIS Ian Va2l & MBSl ML =49 2/551.2

&B sl e4 ?&)@Mo %ﬁwﬁﬁ&?brﬁ?&nf) r?&hsmp}?e%qﬁ%&gthvl 5-0x0-7-propvl-

crroeu rn exallpre I'd 9
1.,4.5.6.7.8-hexahydro-guinoline-3- carbonltnle

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

(c). N-{5-[2-Bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-1.4.5.6,7.8-hexahydro-
quinolin-4-yl)-6-ethoxy-phenoxy]-pentyl} -acetamide

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



1, 6-di bronohexane (2.78 nl) and potassi um carbonate
(1.24 g) according to the procedure described in

wexaapiBs7l3a. Yield: 0.93 g. M5-ESI: [ M+tH] + = PCT/EP2006/061978
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607.4/609.4 (b).
4-r4-(6-An1no-hexyIoxy)-3-brdﬂbis-ethoxy-phenylI-2-net
hyl - 5- oxo- 7- pr opyl -

Exanipl617, 8- hexahvdr o- qui nol i ne-3-carbonitrile The
t|tIe conpound mas obtalned fromthe prodq;t of step a

mme%&wmﬁaﬁ%@mm Q“'r )&Jc%amleféel d: 1.08 g (HBr

salt). Mo-ESI: [MFH + = .41'546. 4 (cC).
Ahe R @oApdtthd Waé 6baimkd from the co gound described in example 16b (147.5

) é*‘%f"?‘a%%@?‘s o, PGS eoety Sl KR, peseudipe to the

phacegthrk-desdiribed Tﬂn exatmplb @ 5¢.0Yiiphl:186.5wag. MStESIn @d-+H 0me0R=/604.4;

ORTRANT FEEPRD AR 20 90, (i, D REHRY IR o .
@& Jﬁé to the procedure described in exanple 13c.
|eP{ gg 5 nmy. M5-ESI: [MtH + = 650.4/652.4; HPLC. Rt

Fu?—an Z@aﬂ?bﬁ‘vhc(&h(?‘ﬂ -{2-blon- 4%’3%9m§>5f%é@hv1(5dmaﬁv-pr&9v1-1,4,5,6,7,8-

Au -phenq ~out’

éﬁ%aﬁk T i o SRS B Pl 17
(ag), triethylamine (81 pl) and 2-furoyl chloride (23 pl) according to the procedure

‘&eé *o@g G}{T&aﬁg% @3’80’?({&1& %5 (PmBVIISOPAT: BRIy L 68bA%1Y 4 RPLC: R,

T in. (mathgd d). Digstreakian¥idir o- qui nol i ne- 3- car boni tri

e Alkxlatlon of the conmpound described in exanple la
?h (2-chl oroet hoxy) - et hanol (1.42 m) was

N2 5- B e ac Al g o' Rerh s OF Cf 5 380k b0, ZXATP & olin-

YTl i

I4e1di éreﬂid%lv@%nw]&lﬂu&htnethﬁmeﬂdifon&nﬁi& g VG- ESI [ MeH] +
= 533.2/535.2 (b). Methanesul fonic acid
2@).2- [ - hBremo-H-¢tBoxyyhriidrhpdnowy-athox %)-phenyii-2amethyl-5-oxo-7-propyl-

.45 8,7%- Ke)éhbﬁ%%ﬁﬂﬁie%%a%’émt?ﬂé yi y6- et hoxy- phenoxy

[-ethoXy} -ethyl ester The title conpound was obtai ned

20aliRgRUS the tom! 551@1d'f@ésbﬁ&dd1ﬁ3e%ﬁin?&dld @ & ﬁﬂﬁbs‘ﬂnﬁ RBrbonate (3.73

0 2 o S 1 SO R e et S e 3 . The

2eR8ony. miMEareSivas [dittitdd+ watho Whtet/ fxid. eéttré«:téd twice with EtOAc. The
%P{nﬁg{ea %%ar@‘%glgrs %EQQ Widd ?ME%VJ TiReREUR Rn&ni2Y iR V5 0. The
re51due was c%romatographed on silicagel in heptane/EtOAc (from 1/1 to 0/1) as
eluent. Yield: 3.1 g. MS-ESI: [M+H]" = 489.4/491.4

(b).  Methanesulfonic  acid  2-[2-bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-
1.4.5.6.7.8-hexahydro-quinolin-4-yl)-6-ethoxy-phenoxy]-ethyl ester

A mixture of the product of step a (2.9 g), triethylamine (2.46 ml) and methanesulfonyl
chloride (550 pl) in dichloromethane (50 ml) was stirred for 17 h. The mixture was
extracted with 0.5N aqueous HCI. The organic layer was dried (MgSQ,), filtered and
concentrated in vacuo. The residue was chromatographed on silicagel in
dichloromethane/methanol from (1/0 to 95/5) as eluent. Yield: 3.38 g. MS-ESI:
[M+H]" = 567.2/569.2



propyl-1,4,5,6,7, 8-hexahvdro-qui nol i ne-3-carbonitrile
The title conpound was obtai ned anal ogously to the

woredohod73descri bed i n exanpl e 19c starting fronmPChEP2006/061978
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conmpound described in step b {2.98 g) which yiel ded

3.0 g of the title conpound (VeSO3H salt). A small

anount (214 ng) was purified by preparative HPLC

(et hod4Ad-(2-¥immind:etliRi}y)-3-bmymé-Brdthawai-pheny V2 mSthyl-p idxb} 7+propyl-

1A‘-??i%n?féﬁéé]égdm.@h%;;?&%-Cﬁ;ﬂo?nél e mn (method 2). Diast.
necarboxyllc acid (2-

{Pgnﬁﬁu{%" oie ﬁyrééﬁcﬂﬁaﬂ@p B g%tS |3 ﬁ c%lﬁ@ . O ml 1n dioxane
, 6, 7, 8- hexahvdr o-'qui no| i ]3047 -6-et oxy

1%9 bk yas SR 3t 800 de anutoglaye or; edb%séﬁoﬁ@’amated in
el yaeld! 3,82 g (MSOFHIsBIRK M EST: I[MBEH]I B 488139022 19d

starting fromthe crude conpound (MeSQB3H salt)

déscr i bed {P02-Bramipide(32dvand-2detihgl 5 -@r0-7-propyl-1.4,5.6.7.8-hexahydro-

S SRLCPRSGALRE o6l O ndmiellldonalyfl! N PY eSence
as purified by

SO G 0 150, g ok )
mpctlnesiyl fomyh chigride I%J(&Prgpéhqgoromethane (3 ml) was stirred for )17 h. The

3?]1%1@{{%5 di13ted Yl dichigebi¥thafe 8P washwdoRith 05N aquédus HC1. The
-nexa

ohEAs B B (MO8, Hiod apd congeriyaied ey igue vas

Iphidifiedribye peeparative HPLC (Method B). Yield: 57.1 mg. MS-ESI: [M+H]"

SebBrsgagpmt gﬁ oV hdma 17 e gy 7- Propy! -

roqw no I ne- carbonitrile The
Eﬁm@gﬂof 3- brom) 4- hydr oxy- benzal dehyde (13.07 Q)
3-am nocrotonitril (5.34 g) and

%M&&mLmhﬁ%Y@mfi Brdilﬁ@m%(cml@é’-ngathwoﬂﬁvfp%ﬂd,4,5,6,7,8-

iccar.chlrn . 1t-2-e 3 ?( Escrlf (ej IE exgrrEJIb)e I a.
5 omQ-hexvlo Q C ) 0

36i7dehey i wafponitailei t r ogen atnnsphere
t he conpound descrlbed in exanple 23a (20.25 g) was
ddgditleprompoynd wias obtaipddniom the compp e semhedmm) examplesta (1 g),
51t6 Hibi'd}ﬁolfékaﬁel 68 fA1) dnd potaBGumesiiboife M Bk USea¥R%ding to the

R pon T TG AT e OO

Ql%l.'” eql-lgllj( 6oAmiin el?exvfoxv‘ §%romo )S-ethoxv-phenvl] 2-methyl-5-ox0-7-propyl-
1.4.5.6,7.8-hexahydro-quinoline-3-carbonitrile

The title compound was obtained from the product of step a (0.93 g) and conc. aq.
NH4OH (20 ml) according to the procedure described in example 13b.
Yield: 1.08 g (HBr salt). MS-ESI: [M+H]" = 544.4/546.4

(c). Propane-2-sulfonic acid  {6-[2-bromo-4-(3-cyano-2-methyl-5-ox0-7-propyl-

1.4.5.6.7.8-hexahydro-quinolin-4-vyl)-6-ethoxy-phenoxy]-hexvyl}-amide

The title compound was obtained from the compound described in step b (134 mg),
triethylamine (89 ul) and isopropylsulfonyl chloride (29 pl) according to the procedure
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



and extracted several tinmes with Et QAc. The conbi ned
organic layers were dried (MpSO™4), filtered and

wa@onweamsrat ed i n vacuo. The residue was recrysPel/EPne6061978
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fromEtQAc. Yield: 23.7 g. I\/SﬁESI: [ MtH) + =
499.0/501.0 (c). ) )

3- Br ono- 5- ( 3- cvano- 2- net hyl - 5- oxo-7-propyl -1,4,5,6,7, 8
-Exmnqﬂyﬂlo qui nol i n- 4-

yI ) hydr oxy [ V [ V- d| mst hyI benzinesul fonam de

%QquSgg%ﬁé’aﬁngb%[erﬁplfiecam&ffe 1 g) in di oxane

(85 m ) Tor 30 mn stirring tor 17 h, the

f(&)ac b {9 rBlmast%ﬁmm rdt(butvaémawﬂlfbxla; AoxgeheAIBEEShethyl-5-oxo-
Al £5

Ting xtactllo Jfitle conpound
Q=gquUIno v L

itle conpound

V)ﬁfﬁﬂf _}_(gna(l) gl)(lg(fllglldi{ Al Lbeﬁ in g)'(a%llp ela (5’L % With %@clllgloroethoxy)
sthBnol(d 42- 1(1B G @nﬂoﬁamwndx@ to e Method dydcribediinsgx@mip]esl Oa.

gzs@)%%‘% B SO B PR ROR T e

5303 gniin-Bal: ﬁ ar|5é e conpound descri bed
2

t1es, Bﬂt&h&aﬁmrqlﬁmﬂmmvbmb;ey-ﬂMOxwahokv} %hﬁ eﬁg_
M5-ESI: [MtH] + = 596/598; HPLC. Rt = 14.73 mn (nethod
Thhe Btlerrpinpodd was obtained analogously to the method described in example 19b

‘éfaﬁ%gﬁﬁ? 2‘% E%QVQEMH% NS NP b “0) - dnd ARERRSulfony!l
Bﬁ 3 9R e MSrBSE [NHHHOF 614 446 134 boni tri | e

%C Bro thoxyretho “BERDQ7 D ANNOX VIS 2 £V LIS N 1-5-0x0-7-

ﬁb\:OﬁVMGt 526 73} m@méTMllhyeu@mmMnu al dehyde (2 g),
4-nitrobenzyl bromde (2 g), lithiumcarbonate (680 ng)

dihd taleswaipousdravas bbiainet analagmusw @nthe methnd dederibed(io @xdrfiple 19¢
. iy I t .
Pl ipfiohg B LR R PR R e 05 of e e
m@p@wgbﬁM@SOd;I cielthad sanalbamongiSEir, me) wasrmuifigdoby preparative
r(MeﬁIoadA?) NY¥a&UD 1.7 ingd ¢rrR- 1) IMSMESESM-+HIE]5823/534.2;

/.354. 0
i_ﬁ%fgl% =0 o‘ﬁ‘?’b%‘i@o‘hz)( Piast-t#2 5ehzy | oxy) - benzal dehvd

A . X #Jre of the product of step a (2.82 g),
B}I{!ﬁ? i odi de (1 6 n) and potassium car bonate

\A,r,ﬂ 6.7, &h@(ahvﬁgrqumdlmﬁvl)xﬁaethom-bhenoxmkmhoxv}fethvl)ramtde

Thg title compound was obtained analogously to the method described in example 19d
starting from the crude compound (MeSO;H salt) described in example 21¢ (214 mg)
and cyclopropanecarbonyl chloride (37 pl), in the presence of triethylamine (141 pl).
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

Example 23

3-Bromo-5-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-yl)-2-

[2-(2-hydroxy-ethoxy)-ethoxy]-N,N-dimethyl-benzenesulfonamide




concentrated in vacuo. Yield: 1.66 g. MS-ESI: [ MH + =
394.0/396.0 (c).

W@ 20084 B3OND- 5- | sopr opoxy-4- (4-ni tro-benzyl oxy) P@HEP300$/061978
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2- met hyl - 5- oxo- 7- propyl -

l,4,5,6,7, 8- hexahydr o- qui nolid%:3-carbonitrile A

m xture of the product of step b (1.06 Q),

$a)ami 4 ( Bosromidthyidrexy(phi2 iylad) methsll- 5-oxo-7-propyl-1.4,5.6.7.8-hexahydro-
%th_\écéa%%ﬁ@ﬁe |, 3-dione (415 ng) in ethanol (20

Was StIrred at 8(1)Cfor 17 h. The reaction m xture

Vﬂ% &Qd?ibﬁn(gff ﬁtb?&nb 1By (Hgf l?éﬁgalﬁﬁfyd'ée(fm@q \\&th 3-ari1}nfcrotonitril

chronato on si'lic ane/ &t OQAc =

(PR a8 éfm@pﬁlcyolpb@y(@e lzgghq?g (10482 ggwas[mﬁfg]med:according to the

5%4hotl &R6ribed(ifl kxample 1a. Yield: 20.25 g. MS-ESI: [M+H]" = 401/403
4- ( 3- Brono- 4- hvdr oxy- 5-i sopr opoxy- phenyl ) - 2- net hyl -
Xb). 7 3pBrmyd-54(34yino062-methy8-Shexoahvpebpyi-di i 5167 8aksex3hydro-quinolin-4-

IOk M A MG O 4 (T 5 M) in T (50

My)-1928 aﬁﬂ%ﬁﬂelzh [Btr ﬁtatrﬁasg)%etg') tﬂ(‘i:n(?)%rpo ﬁ‘?ire&gﬁe% in example 23a

stlrrlng m Xt u irre

2Q-22 8k Has qud@dmomqalr\@smgn%g | dite C1NPHh (47 ohle Adiss stirring at -10°C
B NBOth¥irddatism inixtaf wikdildwed td Rar@r (Bsthh enhpRyftirey\@sd stirring was

%{)Iéﬁ?lﬂl@&%ﬂ%ﬁerf : llgzglfh%dr %‘E%P%g& eg%rag;pgg@hgon(gy&led ice (800 ml)

4nd IxBactad -sévardl- (idedh weitho ByO At hbhy coabimedydrgbnit dayarowerte dried
y N

X&%'.@% A EnDondingajed in vapuo. The residue was reoystaized from

iBt@AR, l2|367 g)fMS-rEeSIc[rl\{!rdTé] co‘i*&%@/gﬂl Bescribed in step

d@g 100 ng) - chlori)et hox et hanol

3m ) was “ |rred
WI th Et OAc and

h th wat ani ¢ dried . .
?%%é%! a\%lP‘F MG E%bbé%fﬂ ?138 ﬁ't fusp @i, 6731 soRpund desribed n
eashple &304, 1) i dwxeng el fon3Ginlin. slgistiiting for 17 h, the reaction

%Rﬁ%%/egtd%ﬁed( 0 rEtéAg 7atn% \gg%&%%hplvg@tnuﬁ%g%%%n the title

sPRpOYnE chstrllized iy ske water Jayer. STheckiflapequmpoynd was obtained by

FiitratidBl ¥iEMd: 2. B HOMB-FSIF g\ﬂuﬁj*fwgosazmetzhoxy) et hoxyl - ph
enyl }-2-nmet hyl - 3-ni tro- propyl -4, 6,7, 8-tetrahvdro-|

g ui3aBidniv- S+ 843 @ar(08) -methyNiSt 0~ Ppeupgi 2- 1618, 8-hexahydro-quinolin-4-
y)-2-[2-(2-hydroxy-ethoxy)-ethoxy]-N,N-dimethyl-benzenesulfonamide

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

Example 24

4-{3-Bromo-4-[2-(2-hydroxy-ethoxy)-ethoxvy]-5-isopropoxy-phenyl} -2-methyl-5-oxo0-
7-propyl-1.4.5.6.7.8-hexahydro-quinoline-3-carbonitrile

(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),
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 mixture was diluted with EtOAc



To a cool ed solution of nitronethane (1.73 m) in THF
(50 M) was added sodi um hydride (1.28 g). After

wa@eioenimgt for 20 min., the mxture is added t OPEI/EP2006/061978
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sol ution of acetylim dazole ( 472 g) in THF (50 nl)

and heated at reflux for 17~ A precipitate forned,

whi ch was col | ected by fiItratlon The solid was

dhdswhshed withwatater, Hred drgemipHayas wad] dsecMgS(h), Tiered and

%gﬂ&gﬂﬁte ?1¥€£cu¥§/a§1e(f 8?:% %%&S;Iﬁl\g_ﬁ‘\er 3 03850 The

gani c and

@%ﬁﬁtﬁ&o afbpw km nftr&behzyloxSt benza(d%}wde

METhyT -2-nitro-vinyltamne A m xture of

I RliktuRs OfF %%ﬁ‘o&c@ Q€ step - BB G’so@fﬁﬁ[‘ hd&i@l ;96 ?ﬁlg afdl pStassium

et L IF Bhin/ 3R o5 m”ﬁwag Sl i oiens

}{fstplllf&ll‘g was diluted

PetnEtS A aindapmwm walére The arganieriayar xtas deicd@elgSO,), filtered and

%ﬁ@c;eﬁwggﬁrgﬁaéuﬂ LS
Sllng i

P )é%ng{g% 8];5 éﬁ% p&gﬂ%‘b o? ,stegltlaz és% 1ngé{8ton9c21le (221 mg) and 5-

d}fydnynlo&eﬁthdx&dﬂmh YT Ditig) bﬁﬂhaiodl em/dﬂ) wa éii?re@)at i80°C for 17 h.
e[thh %?ack)lﬂl(‘m ur W Wg nsétgl ! tgcij a%cggfailﬁ f%&lg&e? :‘Vﬁ% chro%atographed
oosilitaezehimshantae O + b/ IV Ias ebiest Aéisld; 750 mg. MS-EST: [M+H]

gmi_égFg@jfe formed, which was collected by filtration.
The sol1d was chromat ographed on silicagel in

*a@)ot awzﬁr@ﬁ@ 4Lﬁsrc9mvl$@sobﬁb&&%h&@mtmﬁvl-s\fbﬁ %prépy1.4.5.6.-
M 265 07 467.0 (d).

- hvdr oxy- et hoxy) - et hoxyl - ph
AR Rt ded BPRPY HisbPind oL B BLS ) im TP
iﬁ(bpll):w{tsﬂﬂidedrgmc dRst((2-5G)Ivoder- wgdrony Jtirang akhel mixBge myy stirred for
2 SR RS DS Tk s o
dhe oresRic layd Was sinied (WigbQ4), Rltergd apd songentratedh én vacuo.

%%qu eSS ﬁ@ié@%ﬁ%%?&%? was pur 11 ed by
?t%)ﬁ_ E?lﬁgﬁ%?no-ﬂl‘g( ﬁ-w&gxsg-e@oxv) -et oxv] 52 1soprogng-1%5en$ﬁ -2-methyl-5-

0x0-7-propyl-1.4.5.6.7.8-hexahydro-gquinoline-3-carbonitrile

e Q-d 1 --c

A mixture of the crude compound described in step d (100 mg), 2-(2-
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 (MgSQO,),
filtered and concentrated in vacuo. The residue was chromatographed on silicagel in
heptane/EtOAc (from 1/0 to 0/1) as eluent. Yield: 29 mg. MS-ESI: [M+H]" =
547.2/549.2; HPLC: R; = 18.25 min. (method 1). Diast. ratio: 3:1



553.0/555.0; HPLC. Rt = 16.12 min. (diast. 1) R =
16.46 mn. (diast. 2) (nmethod 1). D ast. ratio:

wa 2B espl e 26 PCT/EP2006/061978
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3- Brono- 5- ( 3- cvano- 2- net hyl - 5-50xo- 7-propyl-1,4,5,6,7,8
- hexahydr o- qui nol i n-4-yl)-2- )
(2- hydr oxy- et hoxy) -i V, i V-di net hyl - benzenesul f onam de A
Hxample2®f the conpound described in exanple 23c (203
ng) 2-brono et hanol (29 5 n1) pot assi um car bonat e
Bm ethqxg iy droxii-eth ox\)-atlpy pheyi} -2 4methyly3-nitro-7-
t4ld'f §‘i’et?éh QIQ,Oﬁqf olif- 5honeThe m xture was dil uted
washed W water. The organic | ayer
S 1 Nitr8 @mglmme filtered and concentrated in vacuo.
he residue was purified by preparative HPLC (Met hod
Bo. a \6b@1bdi:soll.1?10mbf fvomn&hand (MtH inlF i THR2 (6] wasialided sodium

= i n. t hod npl
Pypaogf,o0 o, Rrieh TG sHao ST 0 ks e toz2 gion of
Iay¢ty5mi;daoo1€' (p73g)lin THF (50 ml) and heated at reflux for 17 h. A precipitate
4?;3 thych%vaﬁ AbXEd By d?igh' T s%‘hﬁ%a@qms[)fvjeg%l Wafr, and the pH

e. compoun vvas obtai ned fromthe co%oun . .
d@é@fij%@é tp - dkadpreous dayesses eyiracted BitdiOdrnh Hates(Thejorganic
rragaer wROHASS (MBSO ARl end Sotlettbtedintap@s. asisldy Mgy di de
(8 ng) according to the procedure descrlbed in exanpl e
{6). I\Meﬂhdt-z-&iﬁﬁ) SinglamindS- ESI : [ MrH] + = 489. 2/ 491. 2;
HPLC. Rt = 21.15 min. (nmethod 2). D ast. ratio: 6:1
%(m'npthfe @a -nitro-propan-2-one (1.6 g) and ammonium acetate (1.3 g) in toluene (25
lz abh Et 1%});129 - 7 K AV GRX Yorhbled Frdth WeXReXtion N re using
@ e a@-%alyk aoREEh The éﬂa&éplh glixtHee wag gensentrated jrevacgogThe residue
s UéHr@ﬂﬂat@) Eraphed GAMAREHIEI G HeplaREHIOAC G(’ﬁ%ﬁp'lﬁ) k& o/ il)5 Bs eluent.
% EQ?I oxane (2.5 m) and water (2.5 was added
lér t,gar bonat e (130 ng). The m xture vvas stirred

yl 4.6.7.8-tetra-

A \
@Nm;ﬁﬂlﬂghn_-ﬂmwam Cc Iayer was dr| ed (l\/gSO4)

filtered and concentrated in vacuo. The residue was
dhastateoefr kgl Grnitypviiedefainei (h Bepprapylazelohexanerlghrdione (1.61
%%H% -Bfchlo- Qfet}ﬁixyﬁlnﬁydr&k}eb&zaﬁi% fﬂi: (2'\@‘ Eﬁm citibl t50-ml) was

st1rre at re?lux forkﬁ'h The reactlon mlxture was %oncentrate(} in vacuo. The residue

was dissolved in dichloromethane. A precipitate formed, which was collected by
filtration. The solid was chromatographed on silicagel in heptane/EtOAc (from 1/0 to
0/1) as eluent. Yield: 2.8 g. MS-ESI: [M+H]" = 465.0/467.0

(d). 4-{3-Bromo-5-ethoxy-4-[2-(2-hydroxy-ethoxy)-ethoxy]-phenyl}-2-methyl-3-nitro-
7-propyl-4.6.7.8-tetrahydro-1H-quinolin-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 1N aqueous HCI. The
organic layer was dried (MgSQ,), filtered and concentrated in vacuo. The residue was
purified by preparative HPLC (Method B). Yield: 21.7 mg. MS-ESI: [M+H]" =
553.0/555.0; HPLC: R; = 16.12 min. (diast. 1) R; = 16.46 min. (diast. 2) (method 1).
Diast. ratio: 4:1
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(2- met hoxy- et hoxy)-i V,i V-di ne %té; - benzenesul f onam de A
m xture of the conmpound descri™méd in exanple 23c (200

ng), 2-bronoethyl nethyl ether (39 m ), potassium
Exaboplaé (109 ng) and potassiumiodide (20 ng) in DW

(5 mM) was stirred at 600C for 17 h. The m xture was

G Bromend S+ arior ethyid-axes hprbpxi-1 4. 3467 S hexahydronqgimolin-4-y1)-2-
(S5 Brod bl R IR benb eI fthafiige CONCentrated in

vacuo. ThereSidue was chronat ographed on al um num

Whﬂﬁﬂe%fﬁ%%ﬁmﬁ'd@%ibed ¥i Slath 1&@3(3(2’09 mgYS2 bRimo ethanol (29.5
Qggb}aém% carbonate (197 ml_gniland pR%assmm 1o§1ille% mg)(lg‘:ﬂm (1& ml) was

3tiBed A6BC(Br ¢V ANTHh mnemﬂ'ty{va{) didutod Fifhr ByOc- dnddwish6d Fith water.

@%}g@&’n‘?{ %X%j\'zvg%) oxy@@% tereq/anq/codnceniir%teﬁl in vacug. T The residue

IWas rpurifigd by picpanative <HPIt(F1é thedoBh dY ielsk 77 med MSESL: [M+H] =
wmsazzmﬂ@@@_mwsmm%ne@w hogyet hoxy) et hanol (78
di ef hyl azodi car boxyl ate D) (75 m) and resin

mhq,lég‘yphenyl phosphi ne (237 ng (1.69 mol /g
| oading) in dichloronmethane (3 m) and THF (0.75 m)
wars Bﬁomm%ﬂfo@tr—ﬂ@ Hydrotyeeth@si)phemd]-Dirhdtkyles oxd-7-paoysl/1-

§1 d7 { Bt ha nolﬁ _The gon{%llned organi c | ayers were

ohcentrated in vacuo.

B o B DTS S 1

CZ-bmm&etilgnq]an] Al), potassiver carpomate, (3716engand potassium iodide (8
3&70561@ t6-the h%yde@éﬁbéhaiméi% R 1610y kld: 272.3 mg. MS-ESI:

of %ﬂer- %{ﬂq%'}#@g{ S IREl \litfe&hq?u%)nlam%éatso 63 bo

z%ﬁtrl ES# 3- Br onp- 5- chI orosul fonyl - 4-fl uor o- benzoi c
orm 4-fluoro-benzoic acid (2.0 g) was

Rirydse ng-deasbaniitside t 0 an i ce- vat er
mxture Extractl on W|th EtOAc dryin EI\/ESO 4)
dorr etition piothe icampgenhdessibed mexampler By(le r%gmlﬁdhoxane (2.5 ml)
¥helwehiter223 fhl) 89 addedBeadliBmAcaibanateof130 (ig). fThe mixture was stirred

tEﬁ%llérr]aemn‘og’elilll atmoXpl)ere A 1084C 174 }9 The mixture was diluted with EtOAc and
washed with 1IN aqueous HCIl. The organic layer was dried (MgSQO,), filtered and
concentrated in vacuo. The residue was chromatographed on silicagel in
heptane/EtOAc (from 1/0 to 0/1) as eluent. Yield: 95 mg. MS-ESI: [M+H]" =
515.2/517.2; HPLC: R, = 16.19 min. (method 1)

Example 29

3-Bromo-5-(3-cyano-2-methyl-5-oxo0-7-propyl-1.4.5.6.7.8-hexahydro-quinolin-4-y1)-2-
(2-methoxy-ethoxy)-N,N-dimethvl-benzenesulfonamide

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



To a solution of
3- Brono-5-chl orosul fonyl - 4-fl uoro-benzoic acid (3.0 Q)

wo moditorsane/ water (9/1 (v/v), 30 m) was addedrP@i/PEM0§/E61978
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m ) and norpholine (1.65 m). After stirring for 2 h,

the m xture was diluted with OAc and washed with 2 M

aqg. HO . The organic layer was dried (Na SO4) and
ceniduernwasathecmatographedon dMueliohm dxdegn E§QAc as eluent. Yield: 46.8 mg.

QI Al no
BBATAAP TP B CTRIS) 08 (1 (o)
T 3¢-fluoro-5-(nmo f holine-4-sulfonyl)-benzoic
aglgg i{ 500 mg) in 2- nethoxy-ethylam ne was heated at

80BRYmd-91(3-2ydho- IR SLSHET-BRspy il 3506 Y 80hdxhyiirddq@fholin-4-yl)-2-
R

AT IR A LN c. The
3%1%1 ?{% E:orvégéun%g es?r&ée%am exal)npl%%cc(%bc Srﬂtﬁ%e{hr(])xyethoxy)
3tIBn0h684H10 2dinthyhezodicrtoxytats (BEABD) (D 1) and resin bound triphenyl

| T t
LT
hy Ty | ry meppano ©
%bmghedaﬂg’eﬁiw&ym Ierél Aried® feﬁtﬁ&%bn@di\ﬁated in vacuo. The

dask ﬂ&:ﬁsgh) ilte x
GAVER v et RSP R GG, Tl ks s s

t[NHHh xtaloe/c22; JRLG: ddmkﬂethnghi(meﬁndtlb ation over
decalite and concentration in vacuo gave the desired
dixagwledhpound, which was purified by crystallization
fromdiethyl ether. Yield: 243 (e)
4=[33Brmondy (2 mephoxy gyl -#s%fonvl)-phenvll -2-methyl-
130d R pop$Hii ] WZBW b )8-IRRERYdrb- 'é{amohne -3-carbonitrile

nmet hyl - 5- oxo- 7- propyl -1, 6, 7, 8- hexahvdr o- qui nol i ne-

3ar armﬁmbt5-c1h16roéu1mﬁvﬂ-urmm6-bteml¢>a@diuct of step d (61

ng), 3-amnocrotonitrile (12.3 ny) and 5-
BrBycc§-dluotekeanzeicl acid (1.0 g Wag diskolvgd in chletdsalfiaiic @&id (97%, 35

m%li ?ﬂ@ﬁeﬁéd o ?ﬁ) S} {0§072019 '[f‘h%rre&czloﬁ m&gﬁ? §Q:Bbl%g to RT and added

was concentr at ed vacu
slizenvise do ban meewetpatmvenﬂpﬁmrqqmphwhBEtOAﬁ,edw.mgsfMém) and

M@n&ﬁfr&tlcﬁﬂ%hﬂa&uvﬁm%h@ﬁ&%d Bomphiidd. Yidld:2. ég 51 mn.
(di ast 6.83 mn. (diast. 2) (nethod 1).

l@)ﬁSIBrofn@M fiiord- 3 (hsphplite-8-2ulfonyl)-benzoic acid
4-r1 3- Brono- 4- ( 2- met hoxy- et hyl am no) - 5- (pyrrolidine-I-s
lof anydolutjpime nyfl 13~Bromd-Bychidsesulfonyl-4-fluoro-benzoic acid (3.0 g) in

:ﬁifo?ﬁhéé/%%ﬁ’)(bﬂ | wAn, 3P mly Rad SERRVEPRAIE BY AdEm3rshdiROM 65 mi).
M sHitring for dob.dbe nifprs wes dilnied I widy FiQag pad iashedi with 2 M ag.
3f019The organic layer was dried (NaSO4) and concentrated in vacuo. Yield: 2.6 g.

(c). 3-Bromo-4-(2-methoxy-ethylamino)-5-(morpholine-4-sulfonyl)-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 agq.
NaOH and washed with EtOAc. The aqueous layer was acidified with 2 M HCI and
extracted with EtOAc. The organic layer was dried (Na;SO,) and concentrated in
vacuo. Yield: 575 mg.

(d). 3-Bromo-4-(2-methoxy-ethylamino)-5-(morpholine-4-sulfonyl)-benzaldehyde




To a solution of
3- Brono-5-chl orosul fonyl - 4-fl uoro-benzoic acid (3.0 Q)

wo moditorsane/ water (9/1 (v/v), 30 m) was addedrP@i/PEM0§/E61978
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m) and pyrrolidine (1.55 m),_ After stirring for 2 h,

the mxture was diluted with B OAc and washed with 2 M

aqg. HO . The organic layer was dried (Na SO4) and

Jorcsxitticat efcthe prodactudescribed| id step.c3X(5F1 n{d))in THF was added BH3; THF
r (; 1 and ne) . 5= (wyr Lol i di ne-4 - sul .

g4§ for i fﬁf‘? dﬁﬁeﬁgt%‘%??ﬁp % b4t \RY E&leogé ek up, kktraction

nyl’)-’benzol c ac j ) ) i
{E©) cpnessitetion npyackoieddadethe caxde rlnahe) whighwascdissolved in

agird M@Q(m )tng)r\;va')s addBd Qﬁi(ﬁle%ﬁﬂir@'iﬁa@ §t1ff@<§o$b?ﬁ‘1%lﬁﬁ Fflfration over
80 QC for The ni xture was asol

CBeAlive, 404 ABSKSTAlIpR 1D RPEVSE B Ehch %féfaéscrvéfy EmpQIEd, which was
patified be drysiatliza@oiMirbkd diethgll ebdrr ¥lld @49inidy Et OAc. The
organic layer was dried (Na SO4) and concentrated in
v@puo. 44 2Biom&432amethoxy-ethylamino)-5-(morpholine-4-sulfonyl)-phenyl]-2-

%n%)?-”jol- 016 éﬁfﬁ B Ol lides | - sul f

@?%ﬁfduﬁe@f 'tﬁb ﬁdﬁﬂctcof %ﬁt A st | rTﬁFarﬂQE&:r@thﬁ‘i‘le %3”?1@) and 5-

(4 ring for
@&w&ygiqnﬂ%ed@ déwf-' (21 me) ip eihepel) (S 1Y ey ﬁfelé?f{ #R0; nfor 17 h.
IThe ViRa¢tiony mittdRdwh & ofitdntiated| @motaduo Ml tHe WeRlue was purified by

SRR, el S0 e 5 SR 05 s

dRe eall6. 3 lemam (digsbl Qe = . 33omin. fdiastc2)angedheel t)hBiade sitioed:1
crude conpound, which was purified by crystallization
xempe¢ 82 hyl ether. Yield: 294 ny. (d)

4-r 3- Bronn- 4- ( 2- met hoxy- et hyl am no).- u%/rrolldlnel-
3 0- athoxy-ethvlamlno) -(pyrroli 1ne 1-sulf nyl)-phenyl]-2-methyl-5-

'mbfWﬂ)roﬁvlowp,S,E’nS%Xéhvhf&qlﬁdolﬁtet&&abﬁﬁﬁtﬂeqU' nol i ne-3-c¢

arbonitrile A mxture of the product of step ¢ (59

@) 3 B}ommmﬁndsmt-i)ﬁpvtﬂoilﬂme{lléhlﬁ)nvh)beamic aeid
propyl cycl ohexane-1, 3-dione (23.1 ng) in ethanol (5

rﬁo) el refd JaBram- 6-chiaposulfpnyl-4-floeroclbraeoicoracid (3.0 g) in

e/ Qo York e e’”*ir”%f% ?@Z%ﬁﬁ%@@%ﬁ’f?ﬁmﬁé@?ﬁ@%@ 55 m).
eEs irri the gixtyre;was dilutegb vith and wvashadqwith 2 M aq.

PI@SThe 6bhie laﬂer %aEaae@tgea ,86, Y\ osiédnraftdtih Vhduo. Vield: 2.3 g.
conmpounds at the human FSH receptor expressed in CHO

¢b). B Bragon-62-methioxy-cthylahinb 3 6-(pwigl i $-salforiyhebdnzoRacid
FSH receptor was tested in Chinese Hanster Ovary (CHO
debdlstiat afd-PBremadsiieso-Se(pyirohdinéré -solfosyl)-B&idoreaap (590 mg) in 2-

%Eihoxy-ethylamine was heated at 80 °C for 3 h. The mixture was dissolved in 2 M aq.
NaOH and washed with EtOAc. The aqueous layer was acidified with 2 M HCI and
extracted with EtOAc. The organic layer was dried (Na;SO,) and concentrated in
vacuo. Yield: 543 mg.

(c). 3-Bromo-4-(2-methoxy-ethylamino)-5-(pyrrolidine-1-sulfonyl)-benzaldehyde

To a solution of the product described in step ¢ (542 mg) in THF was added BH;- THF
(4.0 ml, 1 M in THF). After stirring for 2 h at RT, aqueous work-up, extraction
(EtOAc) and concentration in vacuo yielded the crude alcohol, which was dissolved in
THF. MnQO; (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.



cotransfected with a cAVP responsive elenment (CRE) /
pronotor directing the expression of a firefly

wo psfierase reporter gene. Binding of the conpPCIEP1006/061978
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t he Gscoupl ed FSH receptor\Mig result in an increase
of CAWMP, which in turn wll duce an increased
transactivation of the |uciferase reporter construct.

Tlde | uchf[+Bremoat:{3-miethpxywethytpnaino)-5-i(pwtralgiinegl -aulfonyl)-phenyl]-2-
NS GENG S GRANLS 6 7Té“ﬁméén t’éﬁ%hﬁ?@e caltioniufigh | n the

corncerntrat 1 o 1arge 0Ol . I 10U 1TVl Mmrs assay was

US &ixiuPe EtRS Pl‘d?ﬁﬁtt PP stgg@ %93 ﬂﬁj@%ﬁﬁﬁdcﬁ?&?&@nﬁﬁﬁ .3 mg) and 5-

conpound caus uciterase

ronniayslaberanezlndrdiongi(Zhé ynpfin s sEBRdar 8Y’G fpr 17 h.

IThe thnmlﬂuwaaE%ncdﬁ%teﬁhinSvadubealﬁloflie\/\&"siﬂu@ o4 pifified by

XL/t ilt

exfmatasr G Vel BeY iV o, M1 U PATF 38 af5gp s HPLC:
Rae 18 3aatin. Didsy. rgie0) of | ess than 10 6 M Sone of

t he conpounds, such as those of exanples 2, 3, 5, 6,
Exanyde 317, 20, 22, 23, 24, 26, 28, 29, 30, 3 1 and

32 shovvetd an EC50 of Ieshs than 10 8 MCIalrrs 1 A

GRS % HENERY %!hwl% F S?fzresegatgq' W%%rst%dgg Chinese
itPank#drooesty RHOP i} %Bﬁﬁ(str%sfédteddf@lﬁl hﬁxﬂumﬁPfFVsPin ?écbﬂtor and

substituted wth one of nore fluorine atons; 'S
NRﬁ‘anthads Vieh- QZGAMPalrespbnmﬁg -¢l8n@1) @R@nylpromotor d1rect1ng the

380 n 24Calk - o 2- al kyl ;

Gt bRt 1t TGhestel At dyipehe of thE Gpmboind o the Gs-
Q:buﬁ‘léa gkkyreceptdr vl feQdeinner indehde JREAMIE, Whigh hh tdn WHIl Ghduce an
t hey are bonded form a 3-8 nenbered
increased transactivation of the luciferase reporter construct. The luciferase activity
was quantified using a luminescence counter. The compounds were tested in the
concentration range of 0.1 nM to 10 uM. This assay was used to determine the ECs
(concentration of test compound causing half-maximal (50 %) luciferase stimulation)
and efficacy of the compounds compared to recombinant human FSH. For this, the

software program XLfit (Excel version 2.0, built 30, ID Business Solutions Limited)

was used.

Compounds of all examples had an activity (ECso) 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 ECs of less than 10™° M.
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R7 and R9 are independently or (1-4Calkyl; R10 is
(1-4C al kyl, (I-4C) al koxy(I - al kyl ,
or phenyl (I -4C) al kyl or (2-5C)heteroaryl (I-4C) al kyl,
l68aimsopt i onal Iy substituted on the (hetero)aronatic
ring wth one or nore substituents selected from OH,
NH2A kg a-phtkya,5-6%031,43)6,7 BHhekGhyalrdotlino lnke -défy &iveqiyording to
and_(di)(l-4C al kylam no; R11l is (I|-40C) al kyl,
(2-Beymlabnyl, (2-4C) al kynyl, (I-4C)al koxy(l-4CQ)alkyl,
(3- 6C) cycloal kyl, (I-4C) al koxyR4 (di) (I-4C)al kyl am no,
or phenyl or (2- 5C) het eroarylX bot h optional l'y
substituted on the (heterR3 S Rt ring with one or
nor esubstituents sel ected f OH, NH2, hal ogen, N2,
CF3, CN, (I-40Qalkyl, (1-cA4 koxy and
(di)(l-4C) al kyl am no; or g rnmgceutical ly acceptable
salt thereof. 2. The
2- et hyl - 4- phenyl - %50 ; ~Z, 8- hexahydr oqui nol i ne
derivative of claim1, whereigpn Xis O 3. The
2- et hyl - 4- phenyl - 5- oxo-1, 4, 5, 6, 7, 8- hexahydr oqui nol i ne
derivative of claim1l of clain¥otmalal2, wherein Rl is
(I- %{Jkyl 4. The

yI™ 4- phenyl - 5- oxo-1, 4, 5, 6, 7, 8- hexahydr oqui nol i ne
geerﬁt(qs(,@)gjﬁla(w@m@g&]Q@Lg{gaﬂw@ﬂ wherein R2 is O,

r o

2 nﬁ%h}hal&gep;henyl 5-oxo-1,4,5,6,7, 8- hexahydroqui noI i ne

er#!y at é,dﬁﬂ?fw T gf?ﬁalﬁgxy? opt 15'1%11%1 sibstMEH Stk Snel SF rD¥e fluorine

2- ngbhny] - 4- phenyl - 5-oxo-1, 4, 5, 6, 7, 8- hexahydr oqui nol i ne
deriv_at|veo,f any one of cl ai ms 1-5, wherein R3 is
SOQKI%Q@WR A

der | f/g%/ iﬁ?/éz g¢ﬁ“i¥?}y’ @xg‘F HT%’I ! (?(81(3?(53&9!55?0'&%’ (82 BGxy- (2-

the4@)ajky18 A pharmaceutical conposition conprising a
2- et hy| ﬁhenyl 5-oxo0- 1,4,5,6,7, 8-
hex4 SN Pol i ne der | vative of any one of clains

1 6R5 %@R@ﬁéﬁm&ﬁ&&ﬁe&lﬁﬁ‘ﬁ & GUG)BRVEopUXI I Taries. 9. Use
2 nﬁ% boglether ph‘él’lBF abd ok N todwhich, they ateehartded rforuian®{8i membered
der éa\t/lg't tleg nng optlonally containing a further heteroatom selected from O and S;
R® is OH, (1-4C)alkoxy, NH,; NR’C(O)R", NR’SO,R"" or C(O)NR’R'?;
R’ and R’ are independently H or (1-4C)alkyl;
19 s (1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl, 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,, CF;, CN,
(1-4C)alkyl, (1-4C)alkoxy and (di)(1-4C)alkylamino;

' is (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy(1-4C)alkyl,  (3-
6C)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



any one of clainms 1-6, or a pharmaceutically
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substituents selected from OH, NH,, halogen, NO,, CF3, CN, (1-4C)alkyl, (1-
4C)alkoxy and (di)(1-4C)alkylamino; or a pharmaceutically acceptable salt thereof.

. The 2-methyl-4-phenyl-5-oxo0-1,4,5,6,7,8-hexahydroquinoline derivative of claim

1, wherein X is O.

. The 2-methyl-4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative of claim 1

of claims 1 or 2, wherein R! is (1-6C)alky].

. The 2-methyl-4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative of any one

of claims 1-3, wherein R? is Cl, Br or L.

. The 2-methyl-4-phenyl-5-oxo0-1,4,5,6,7,8-hexahydroquinoline derivative of any one

of claims 1-4, wherein Z is CN.

. The 2-methyl-4-phenyl-5-oxo0-1,4,5,6,7,8-hexahydroquinoline derivative of any one

of claims 1-5, wherein R? is SO,NR’RS.

. A 2-methyl-4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative of any one

of claims 1-6 for use in therapy.

. A pharmaceutical composition comprising a 2-methyl-4-phenyl-5-oxo-1,4,5,6,7,8-

hexahydroquinoline derivative of any one of claims 1-6, and pharmaceutically

suitable auxiliaries.

. Use of a 2-methyl-4-phenyl-5-ox0-1,4,5,6,7,8-hexahydroquinoline derivative of

any one of claims 1-6, or a pharmaceutically acceptable salt or solvate thereof, for

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



