.

WO 2004/ 056779 PCT/ EP2003/ 051024 Tet r ahydr oqui nol i ne
waeasiHpagi’yes The invention relates to a conpourcE/ERReInG1024

FSH receptor nodulatory activity, in particular a

t et rahydroqui nol i ne derivative, to a pharnaceuti cal

conmposition containing the sane, as well as the use

of said conpound in nedical therapy. Gonadotropins

serve inportant functions in a variety of bodily

functions including netabolism tenperature

regul ati on and Retealiydpo@alucling@erpyaitRss: Gonadot ropi ns

act on specific gonadal cell types to initiate

ovarian and testicular differentiation and

st er oi dogenesi s. The hypophyseal gonadotropin FSH

(O iy I exa lays a

0 snfnof okt £ R BRI B BB oSy, S

aerienlas p rtiay depaineine erivaliemnto aph@mecestidahbofripatitinmonthniyg

RRIARD S wdllREHE B FUME Aol p‘a\%éigxgg@%%i ), G PN

Endocrinol . °33:787-807 rrington and
Arnmstrong, Recent. Prog. Horm Res.. 35:301- 342,1979)..
Currently, FSH is applied clinical I y, in conbination'

Wmddottobinm lscrhCﬁ;npof'tﬁm ﬁnﬂ:ﬁ&fsl ian ﬁhbtyﬂdxlf &bmgrnﬁ:hctﬁns mmaam n
itro. fertilisati and

on f 1VF
In uc?'{"on o O?/rl? |°8 r‘rﬂnq %e’feﬂrf’%‘?ﬁelpéocﬁﬁo Eﬂag?t?(?i’ %%f’ﬂen
fPeibd gpyaddl, qellhtypcs B iffiate obarity 2B t&ﬁeulzﬁ?dlﬁ&ﬁﬁﬁtmﬂ\laﬂd)t :

P sk BB Feff i
lays 4 piyotal Tele inthe aimﬂatmp pﬁt‘oESlel dewelopeicatamé chaforatinn
WhRtRea® M RliziRd L&Ho &%uﬁﬁb%nﬂgﬂ&% u?ﬂ/f’ %IﬁfEndocngoI

onadot r opi n-rel easi or nne a rogens an
F15iSPh e19g¢,a1€@ﬁtlﬁmu @Wg Wgmstiong, pRasept Rrog: Htmn R Fxi0dt e,
oY tCuriyt m{@g@phascumcwﬂ DEbRgYSE! vﬁﬁf‘ﬁ%r 66, for

folllcle andlstherraor hornone regul ati ng .
R By - 619 UM B Vi eSS (VE) and
mceﬁmnﬁbhﬂaﬁoﬁ Brinfehe alnﬂﬁﬁe% b wme (dsRe v afl. mlr«f«:ﬁ!}% 85-

S rt oI I cells to -
G 5 E5 S Bl s S Bl povell
atfceaialelhm(gbﬂadismtaydmﬁlefuﬂ‘&ﬂﬁtﬁs and for some types of
- failure of spermatogenesi's i.n mal es. Gonadotropins-

Tde sonadeitppin diSH isrrelaapcbﬁ‘bmdhmquaspﬁutmnmbﬂ thsmfadneclof

ebAGH BB RGmBOLSEE0cAMlnf G0 okt P Ykl MDY o€

- preguapey In the Gaeale, FNItaets pix thie wedrips prbmeigngahvcldamepir cd’;fdhdek as

ahE &OHD mmmo&me%guf p,gg Oz u&? %@Hé Re, ey S
Cla e| n

avallable conmer séd I n aSS|sted

f«?sgw%la e the ipteetigy of e S@mméqrous Wiinles RudractRep Setpli cells to
@)ﬁ&? damefPEiesiDPUHARYESEL is Bled chAREF RAAnddliS i }eﬁﬁ@s and 2%

e actions _of the FSH hornone "are ned| at ed

g paes fves pi G dferprakesnpucBpypdes. Gonadotropins doined for

therapentic 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 commerciaily and is being used m assisted 1eproduction

. (Otijve et al. Mol. Hum. Reprod. 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).
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that is a nenber of the large famly of Gprotein

coupl ed receptors. These receptors consist of a
singl e polypeptide with seven transmenbrane domai ns

and are able to s interact with the Gs protein,
| eading e.g. to the activation of adenyl ate cycl ase.
The FSH receptor is a highly specific target in the
ovarian follicle growh-process and is exclusively
expressed in the ovary. Blocking this receptor or
inhibiting the signaling which is normally induced
after FgH-nediated‘receptor activation will disturb
The getiopsof the FSH horrapnaremestated by wspeoifie blampomenalivehe receptor
that @d soénbtiely of the WrdBPhRAY b%—p%@%g@ﬂc@?&r@ OfaLeSteSopfots
cocogﬁg threﬁore_forn1the basi s Tor new contraceptives.
SHeP FEF QRSB VD sqyen Hansgpmprane; domaing agl mrenabitiéng
intdrapt WiticheGaipoRinp @i e ROHOMEVAbA S hkendiid bysiae |
sufficient estrogen production. leff to avoid adverse

Theelfierstegtonis adhighly @Bﬂﬁf msﬁ; ﬂﬁbvﬁﬁﬁ félti¢le groR@ptocess and -

is eRHERAN t {e. d receptor. actiylt

P oserve ?%ﬁﬁ%ﬁ?% ﬁ% gﬁg%ggi%ﬁFgw%£P$ mﬁ¥ﬁFﬁ%m%§éura

which i aprgallysindicsd plbes FGHimedidted revee padctitation wilf dibtonl follicle

d 2 (iR hat. el.ectively
°"§?veﬁ”r¢“8% ChudBoiflon e DR 300 aplSlel Mg i

conld fherefore, fm the basin He acw sputepaplies. Sreh FSEdantepofisarcbild] )

* Q@ .. . 1 i . - -
= ) S D B G

o FSH-receptor. 20
prodpghion Jef} Q) fyoid) adyeasselfptst st ¢-aHoe donss. noh ithe othendpslinds

15

)

comprfundsGhaHruldte PSHRRSHOBLEH HA)! SRk akl S
eﬁwgh eof , R%% have&%l—l- E%igul‘lagtég*gg&ct I VI fﬁ%g%fl%ﬂgaﬁfrst
gﬁ%ﬁ?@“* € i s provided a tetrahydroquinoline :
deri.vative according to Formula I, OR3 HRAYN O
/| R NRL O f Formula | or a pharnmaceutically
sodSgent able sal t thereof, wherein |
Discloséd i5'the preparation of low molecular weight hormone

analogs that may selectively have modulatory activity on the FSH receptor. The compounds
disclosed can either be used as {partial) agonists or (partial) antagonists of the

FS5H-receptor.

Thus, it has. pow been found, that the following class of tetrahydroquinoline
compounds of formula | or pharmaceutically acceptable salts thereof, may have FSH-

modulato;yact_iﬁﬁy; e
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Rl and RZ are H Me; R3 is

(2-6C) heterocycl oal kyl (1-4C) al kyl,

(2-5C) heteroaryl (1-4C alryl, (6C) aryl (1- 4C) al kyl,
(1-40) (di) al kyl am nocar bonyt am no( 2-4C) al kyl , (2-
6C) het er ocycl oal kyl car bonyl am no( 2- 4C) al kyl ,

R5- (2-4C)al kyl or RS-carbonyl (1- 4Calkyl; Ris
(2-5C) heteroaryl, (6C) aryl , (3-8C)cycl oal I ryl,

In a fitst agEphibewriopypetiedd ieyéhyﬂfoqlﬁzholiné QerfVai@l de¥okdiRPtd ormula 1,
(di)(14Cal ylaniino, (1- 9 al koxy, am no, hydroxy,
(60 aryl am no, (di)(3- 4K€)al kenyl am no,

(2-5C) heteroaiyl (1-40) 3 '
(60 aryl (1-4C) alkyl anu
(di)[(1-4C) al koV(?, 4C) a
(di)[(1-4C) al N pey
(di)[am no(2- 4% ‘ }
(dr) [ hydroxy(2-4C)al* anrmo. In a second aspect,
there is provided a p%a#qaceutl cal conposition
conprising the tetraflydroquinoline derivative as
defi ned above and pharmaceutically suitable
auxiliaries. In a third aspect, thg{g is provi.ded a
droqui nol i ne derivative i ned above for
orapga%ma?%’yca\"ﬁ cgﬁtﬁé'elsﬂt lgerpg fu¥4ieBspect, there is provided
anahéaryﬁ,eM@f ‘the tet rahydroqui nol i ne derivative as _

fé ﬁ "above or a pharnaceut i cally acceptable salt
@‘5 JaeaclpbidotOnlbyl, (BECHminofpl(t-4C)elkl, GC)aryl(l-
4C)a]m,d| carrentq%gd)g@%;ng%r% ]y]!uﬁzg _QE g 15
sed ma ate t 23“?—1 H rece‘pt' r
Oy AN o R B~ @k pimeoro IR rinbabyl(l
4C)alkpvur poses as native FSH i f they behave |ike agonists,

\Y; age that they display altered stablllt
3&3%‘?’%‘2‘9 z@@ ChEOcxeaio s(?-égﬁﬁt%mcffﬂ@ﬂefhtdry(l I f y
6C)a1kyhey bl ock the FSH receptor they can be used e.g. as a
r.acept ent. Thus,. the FSH-receptor: -
F@ﬁa‘?‘%ﬂw s@r%@ {Oxfa FrBe Mfem &C)wbmtvg g(dD(B-
4C)alk¢nﬁammj‘| i(wc)ﬁe'aafoagqmtm@mlhﬁm {) 91@}1
@ Ej’aﬂ? ?9@ ent di sorders such as st cancer ‘
PrOSt ate %nd en ﬁcﬂaé@ﬂﬂ@mwv@%ﬂm%wg
(dl)[ammf@maﬂlﬁtbﬁﬁbﬂ&ﬁ)[hydﬁoxy@m)alkyﬂammo

In a second aspect, there is provided a pharmaceutical. composition comprising the
tetrahydroquinoline derivative as defined above and pharmaceutically suitable auxiliaries.

In a third aspect, there is provided a tetrahydroquinoline derivative as defined above for use in
therapy. ‘

In a fourth aspect, there is provided the use of the tetrahydroguinoline derivative as defined
above or a pharmaceutically acceptable salt or solvate thereof for the manufacture of a
medicament for fertility regulation. '
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The followng terns are intended to have the indicated

meani ngs denoted below as used in the specification

and clainms. The teen (1-#C) al kyl as used herein neans

a branched or unbranched al kyl group having 1-4

carbon atons, being nethyl, ethyl, propyl, isopropyl,
nd 5 tert- butyl The term-

butyl,, .sec-hut vyl
The COTQO%S gffg?ﬁeggﬁ Géogﬂaﬁéffee': $H rRsepier fanderanched or
and canlhb nsudbe dleadmw |chﬂéélliﬂxpoféﬁ\ﬁs f]ﬂu?e' ESIE & BEP baiaeme bei ng

t IS butyl., .sec-butyl and-:
agcmﬂ? % t% Wng: e ttﬂgcg'rfﬁsg%y@gﬁrﬁﬂ R?"ﬂ“é{s}’f%’é'ﬁs FF@r‘@i%b"neans
administorddr diffely. ﬂﬁh@nbhﬂﬂﬂheﬂﬁﬁhkmhxgﬂguan1mhmmhagugg,1 6
;atons, for.exanple nethyl,” .ethyl,  propyl,

I'sop opyl butyl sec-butyl, to tert- butyl and hexyl :
T Sl Ie 1- 4C3a|ky| bei ng
hus, thé]:SﬁQec@plt&‘ tnog?l%g% ds%fo%gprﬁ B s gfc}r %ria IE&) al kyl ami no as

he nost rererre erm

contrac

infe: Iﬁhtyrsfgrocoplléchpqen w0 rgamentiof bomyropergependsatatisohdstsishet &d o

brmﬂca@b@qﬂ@ﬁkgddﬁ&gaﬁwgﬂaoﬁlg&ggm groups, each of which
contains 1-4 carbon atons and has the sane neaning as

previously defined. 15 The term (di) (1-4C) al kenyl am no
as used herein nmeans an anmi no group, nonosubstituted
~or disubstituted wth al kenyl groups, each of which
contains 2-4 carbon atons such as allyl and
2-butenyl, ~and has the same meani ng as previously
defined. The term (3-8C)eycl oal kyl as used herein
means a cycl oal kyl group, having 3-8 carbon 20 atons,
bei ng cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohepyl, cycl oheptyl and cyclooetyl.
(3-60C) cycl oal kyl groups are preferred. The term
(2-6C) heterocycl oal kyl as used herein nmeans a

het erocycl oal kyl group having 2-6 carbon atons,
preferably 3-5 carbon atons, and at | east including
one heteroatom selected fromN, 0 and/or S, which may
be attached via a heteroatomif feasible, or a 25
carbon atom Preferred heteroatons are N or O The

het rocycl oal kyl group nay be substituted with a

met hyl or ethyl group at a carbon atom or a
heteroatomif feasible. Mst preferred
heterocycloallyyl groups are piperidinyl,

pi perazi nyl,' ' norphobnyl, pyrrofidinyl and

1- net hyl - 2- plperldlnyl WD 2004/ 056779

PCT/ EP2003/ 051024 -5 The term (1-4C) al koxy as used
herein means an al koxy group having 1-4 carbon
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atons, the al kyl noiety having the same neani ng as
wereyieusl y defined. (1-2C) Al koxy groups are pcr/Ep2003/051024
preferred. The term (6C) aryl as used herein neans a
phenyl group, which rmay optionally be s substituted
with one or nore substituents sel ected from hydroxy,
am no,. iodo, bronmo, chloro, fluoro, nitro,
trifluoronmethyl, cyano, phenyl, (1-4Qallyl,
(1-40) al koxy or (1- 4C)(di)al kyl am no, the al kyl,
al koxy and (di)al kylamino noieties having the sane
meani ng as previously-defined, for exanple phenyl,
3, 5-di bromophenyl, 4-bi phenyl, 3,5-dichl orophenyl,

" The Bilbwiogntpatie ae tiligrdedriankave e niydicated meanings denoted below as

-cbl oro-2 6-di.nmet hoxyphenyl in and :
usedg‘ftgqéc??cn]%?ﬁdﬁaﬁ celﬁlﬁs The term (2-5C) heteroaryl as used

i ' d ' ' tic
The R BLIHEANS SocPhh et S obnt] 5 bbb %%YE‘%I%%
havingdt4vaghen glems.cictng tresthyl, regyl, Iropgl, isepelyb rbutgl, spd-fugyl an

tert-bufy), dazol yl , pyridyl, pyrimdyl, thienyl or furyl. The
substituents on the heteroaryl group nay be sel ected

The a%mo (B—ttd)ﬂk)g[?ﬁlﬂﬁbﬁQ{er&U bﬁn}s taUigRicBed ér&ir%ﬂméﬂé? E%&ﬁ&) aryl
. roup. .het.eroar . grou a cne la a
' 'ha"meg"r"%efﬁ‘J By gﬁmga?tﬁé(lw&w s pyfpgg;;,fy %&i’mf 8@3 teaf@ﬁir red

|-
r toups. are thienyl. f nyl and,pyrdyl . The §
he 5 @ 3khof SR ol o Mnpnegtor HipBOSa B Lop, T0° >
havingrb-grvarben desefovepmplbaickyl, ethgly wogyl, iapiony, B8, ssabidin B
: € t | ' bon
ter bR e ST ol o el SHECHRY Bl 18 80 0
prefelrpdyi ng t-he same neaning as previously -20 defined. The
ternk{Z-GCDheterocycloakaIcarbonyIannD as used herein .
The tegm (X 1-4C)alglampng @y uijed Berriy means 4o gmisg Brawp, mengsudsiigeh
or disctisfNiid witIDATIR Gloash, bRh bGhifiedoR@iny1-4 BRbel sorfand hasthe
car bonyl ani no oyp, the heterocycl oal kyl group having .-
Salne ofng ﬂ%ﬁﬁﬂ%@wgs previ ously defined. 25 The term

T (2-6C rpcyel oal kyl car,benyl am no(2:4C) al kyl as used
The %@e%ﬁ%@ﬁ@e I:ﬂm}’fjeot e%o&lffgl g‘?%’l?yl%eali‘sbc?ﬁyl & GPoup of -
monowmbititited: dreditubstitrtat with adklekyt | growps, edagh ob whigh rent@ins 8-car bon
. . cod i 5 the & 2ot 1o an-al KVl - of 6ub
carbo WP s B ORTLES 2 byl L B9 b8 WRalily iy 07 OUP
defineet er ocycl oal kyl car bonyl ami no group and the alkyl, . .. -
group havi'ng the ‘sang’ neani'ng as previQuSIX'defined o .
The tegp Gri{aoyclopleyea pyed heminyenans 4 eyploeliod gravb gringsdss aaben .o )
atoms1BEI8E NLyHBRAN, Acyicbbuid, %ﬁg@nﬁé@ SfcRuBsyl, Eydfonsdtity hnd
-4d°¢c

r ) of which having arbon at ons, ‘connect ed
°Y°1°"8AY§@1(*@°Y3]%?‘M%@%ﬁﬁé?’&fw-zom/ 056779 o

- The teranca-&gge%%gcérc g’a]k?r?grs us d herem means rla' heterocycloalkylgfouP havmg ot

2-6 cathon atoij:is, preferably 3.5 céi'ﬁdﬁ."zétpms, and at'léas_t'inbl_t;id:jpgm ﬁﬁe_ ﬁete:qaggp; L
selected from N, O and/or S, which maybe attached via aheteroatom:f fealmbie, or “,a‘ N
carbon atom. Piéfefreil :Eeferoatomé are N. or 0. Thé hetocycloa]kylgroup may be :
substitvied with a methyl or ethyl group at a carbon atom, or a heteroatom iffeasibié.

Most preferred heterocycloalkyl groups are piperidinyl, piperazinyl,” morpholinyl, a
pyrrolidinyl and l-methyl-2-piperidint. -~ o T T
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-6 a carbonyl group, the (di)al kylam no group having
wa 2e4/880 nmeani ng as previously defined. The HEVER2003/051024
(3-8C) cycl oal kyl am nocar bonyl as used herein neans a
cycl oal kyl group having 3-8 carbon atons, connected
to the am no noiety of an am nocarbonyl group, 5 the

cycl oal kyl group having the sanme neani ng as previously
defined. The term (di) (1-4C)al kyl am nocar bonyl ani no as
used herein neans a' (di)al kylam no group, the alkyl
group(s) of which having 1-4 carbon atons, connected
via the am no group toxhe carbonyl noiety of a
car bonyl am no group, thus providing a urea i3

The tegm di#461lkbin 95 veeh éle(eun x)uednkwl alibxo gy bpvikea Véngrtiche

mnm%d 1) ( %@?@?ﬁ?ﬁ%ﬁ%%%%ar o ﬁ#ﬁ%%%d egﬁﬁggﬁg%hﬂsed

@vmw@ﬁumﬁb feans a  (di)al kyl anmi nocar bonyl ani no group, the
aIk r ou p(g} of, whi ch having 1-4_carbon atons,

The I?Em berein a2 gke&ﬂpgrm #hich |oay| opiPRlB PRavi ng
substidutdd Wil @ r &bestﬁd@ﬁts sdiébie)i anloiﬁyﬂyamﬂ Q&dioD RAY, 1A6Thd) O

aton) B0R, B8 S, GLAUBGVAG LT SARTSRN, 19 25

4C)(dakPapinet e o}kyyla(kbxﬂ @z)ca (diyilkylading Sdetioe hevity uﬁaeam a
fedto

t ayi N a
memﬂlﬁ £) ﬁ@{oﬂlrg%iﬁg avy %xam e&’%eng% gg:} 5?’8?1@“@’% eefn@r’ oarvyl
35&@ﬂ@@§kﬂﬂdE%MQmoﬁkvﬁugmmuﬂmhaulﬁgmkmmﬂédnsﬂunﬂmmug as
andﬂoffﬁ}ﬁ'ﬁ P ldefl ned. The term (6C)aryl (1-4C) al kyl as
sed hereln. neans phenyl  group, optionally substituted

The téﬂnt(flSQ]ﬂ&exﬁiryf@ h?ed%ﬂ%ﬁﬁ:ﬁéaﬁ@k‘hﬁsﬁﬁ@d%%ﬁ%s%ﬂ@ a}dﬁﬁmgf oup

subst|% uents |isted for-the (

Broup a2 S CMPLPRY o Bk ekl Pueeistpionsensd 08 e bon
and/oB$, IS imiklyR pyHicyl HRIGY l‘ﬁu@ngﬁ%réﬂlﬂﬂé g E%igmfmome the
nmeani n revi ous et ne erm
hetercp G it osiet Heb el e i S B 5 G
groupOPhel lpfeadatyy giortp S)ialytbétﬁﬁched/\l;zi&h dgﬂien etomni?r@llla&?&%m ?ﬂen: ﬁ .
LLID. nt's | Sste or e
ﬁm“@%?ﬁ?%??ﬂlg nbgm@@%ﬁe 1@% ﬁ %ﬁgﬁo group, the aryl
The t%lﬁqy-ﬁgg)@tgﬂ?ﬁglo%ﬂfl&f ?%kg?a% Q:f(se%%gﬁ% %’%F %{%%%%o% c%a).’kgrl
group faingl “h6 pralomsitopisesnphectyr dim allop guomhdving 1-4 criglorni abamse d

the heltkdc{LIONS] psugm&ﬁ&mgfgoa@%gﬁa%% irlgfd g}emﬁslpr oup -

dﬂmﬁ@onnected to the al kyl nolety of an alkylan1no group
havi ng |'= 4 carbgn:atonms; “the aryl group and the" o

The  fomy| ﬁ%ﬂﬁ“ﬂ¥¥@ﬁﬂ$ﬂﬁﬁfEY?WEPsg%euﬁ%aﬂwﬁﬂlagwm§o a
heteroc;fcbﬁlkﬂlgiduy hgigitd 116 darbon atoms, conuectcd o tho carbonyl mmety ofa .

carbonylammo group, the heterocycloa]kyl group havmg the same meaumg a5

previously deﬁned

s

The term (2- 6C)heterocycloakylcarbonylammo(2-4C)a1kyl as used herem means a
hotorocycloalkylcarbonylammo group of which the heterooycloa}kyl mmety contams 2— '

6 carbon atoms, connected via the amino group to 3u alkyl group havmg 2 4 cabon
atoms, the heterocycloaﬂcylcarbonylammo group aud the a]kyl group havmg fhe same o

meanmg as prevmusly deﬁned.

The term (d1)(1 —4C)alkylammocarbony1 as used herem neans a (dl}a]kylammo group, .

- the atkyl group(s) of which baving 1-4 catbon atoms, comnected via the amino group to
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WD 2004/ 056779 PCT/ EP2003/ 051024 -7 The term
wd 2002603001 er oaryl (1-4C) al kyl am no as used her §idy#Ba6¥%51024
a heteroaryl group having 2-5 carbon atonmns,
optionally substituted with one or nore substituents
selected fromthe group of substituents |isted for
the (6C)aryl group, connected to the alkyl noiety of
an al kyl am no group having 1-4 carbon atomns, the
beteroaryl group and the s alkylam no group having
the sane neaning as previously defined. The term
(1-4C)al koxy(2-4C)al kylé as used herei n neans an al koxy
group having 1-4 carbon atonms, connected to an al kyl
a ca®dl groap Vihe) (g HllGb Restp ReARE the shile AbdepyasGirdkkRsly | |
Ed al kyl group-having the sane neani ng as previously

dﬁn&efl ned The term (di)[(1- 4C)a| koxy/( 2- 4C)a| kyl ] am no as
stituted

e 38 SRS TR AR e U e AR S
havingi7e8 ¢atbon atcm@) eduasiey] @Qmwmlewvmmcam‘m 3‘0"9" .
an.a y

the c&i&m %ﬁhésa%r% Ggied to
group aV| ng 4 carbon at and as the sane rreanl ng

The #®8n O ﬁ §b&mn&ﬁf'ﬂo anc;r Ekeustafﬁé}hn means a (d)alkylamino
ﬂ'é(

(%118 C)al kyl ;as used herei'n neans an
Eroupy PBW P%“%a‘v‘r ?-?gboae aﬁ’“@a‘i"ﬂ‘éﬁ‘iméf’@rﬁe amino

grourc @ the Claet@ndi xaoieﬂya)famcmorgraem brou a! Kitidigs apreblavi ng

e ﬁl%‘?cﬁ)sﬂeﬁéﬁwte@e Bt gy oy SablE o
The ol (ift SRRk @fédggghasum IR "

nmeans: an TOU

(dl)ﬂlarlem%@@ﬂbonyﬂaednmtp, (tue arl@)l arduplshof Wb ha@gal—n rc;ulbon

o |
s I s 101 051 B0 il b7
(ﬁ)a‘@&%’é@{“é%wﬁﬂaﬂq ﬁ@lpafmiﬁ’@ Hevb eroup baving the kepile rganing as

prewdﬁglﬁﬁéﬂﬁgdﬁ 4 carbon atons and has:the -same nmeani ng ‘as
previ ously defined.. The termam no(24C) al kyl as.used

The tdﬂﬁf(@-ﬁﬂ)hmmﬁl(ﬁmcmmehdayﬂereﬁf% DRYiBg Ardhp 1RARDON
2-50%0 n¥5 the g %#% aVI n? 't he 'sane ‘meaning as -

af) B 08’6 §?1§Peﬁ ﬁ%g‘gﬂﬂﬁ p 4 carbon atoms, the heteroaryl
group Gutl thé atkyl pag@ hdGpahdkind am:]mg aaﬁreﬁsleﬁr &g n means an’

am no .group,. .25 nopnosubstituted or. .di.substituted with:.

The tgms r{ﬁ{éllﬂ#y}(l-éigjaﬂ:urbsas hwased rigreBr 4ncowr plzmyljgoms, aptbnalih aving

as USE ere

subsueegw%eﬂ% m%g;l ik owthggrfo DehosflEad 60
roxy(2 o
for th Ehé Wk}ﬂlﬂm{gpt@bw @awwyhgow pving éﬂb:@rbomatom, the el al kyl

_ an r usly defined.
N i o

The term (6C)ary1ammo as used herem means phenyl group, opttonally substimted L L -

with one or more substituents selected from the group of substituents listed: for the ':
{6C)aryl group, conmected to an amino group, the a:ryl group havmg the same meanmg o
as previously deﬁned '

The term (6C)aryl(l-4C)a1ky1ammo as used herem means phenyl gmup, optlonaﬂy .‘ B
substituted with one or more substttuents selected from the group. of substltuents hsted ‘_ .‘i: . " 7
for the (6C)aryl group, connected to the a]kyl mcnety of an alky]ammo group havmg 1-' | _ _ | _

4 carbon atoms, the aryl group and the alkylammo gtoup havmg the same meamng as

prewously deﬁned,
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8 The term (di)[ hydroxy(2-4C)al kyl ]am no as used
wOompe0ss7IIeanNs an ani no group, nonosubstit ut eg¢CAIEP2003/051024
di substituted with hydroxyal kyl groups, having 2-4
carbon atonms and having the sane neaning as
previously defined The term R5-(2-4C)al kyl as used
herein neans a R5 group attached to an al kyl noiety 5
havi ng 2-4 carbon atonms which has the sane nmeani ng as
previously defined. The term R5-carbonyl -(1-4C) al kyl
as used herein nmeans a RS group attached to the
carbonyl noiety of a cdrbonyl al kyl group, the al kyl
noi ety having 1-4 carbon atons and having the sane
The igwm (7 FE)hedgoagi@viChiglamicteds wal;ihe'fﬁe meass mheteroatyl group

bavid) 3% ERERHS Bptohai LERIAR BioPQlor hERSARANLT, LGRE
from;thedgrewneef substitients Bisted fop @%@)aﬂ'}ﬁ eopt eerectedto hallsl ssues
moie®of By AIRASmiA Frou mﬁg 180 F0Rh Seotths ttﬁ@ﬁ&erdagﬁi El% Saxd @bty

|rr|tat|on al I'er gi ¢ response and t and are
kyl%ﬁwa@ma&lp@thmw meapipgasgreinuely B@ﬁﬂi‘éﬁh t / risk ratio.

Pha | ccep bIe salts .are we knag
The (EUR I Py P P mra R g Rae R B Baal at | on
carbofl ﬁﬁms,pjaﬁneétbd:atan @mylcgroﬂphﬁwﬁg)ﬂpcwmdﬁat@ﬁs ‘e alkioky ghotip ON;

= ST R Bl Bl Lo
Thetél%d%ﬁ@ Chalis Prgﬂéﬁalkﬁ &r ls€1 n Ogleang M%C rg‘l‘:'c

ani‘’c acli d such as
monogditifuted: jor rdl%lhsﬁamdd mthaﬂtﬁ?)aﬂsom@r@)alk%cm@ma‘h@l (Irral ei ¢
4C)1BSY 8- 20T B Blofp RS Qkoz%r%' swggiﬁ carStnYafoRs] %nﬁ&teqm
succi ni c aCI propi om c acld, acetic acl

an el ieppsp diaving &l Q?rbae mmsfmé hap, ghe) safop mewmgaa%g@wpusly an
definddCi d function can be reacted with an organic or a
m neral ‘base, Iike sodium 20 hydroxide, potaSS|um
The témaldumd)dmmimd(ﬂmnjamm b%dsea;ﬁe%m m&{ﬁe aj'l:; rau@mhﬁ@nf
. relates to the c ounds o or mul a e Jn
bavig, £ 58550 115, G B RN €O B AP g
cmbmmﬂapgﬂnd&yﬁ@ﬁﬂkﬂhﬂ@gﬂmsE@émﬁh&ghﬂmMﬂmmydmﬂﬂﬂ and R2
are Me. 25 The invention also relates to conpounds of
The tfrox ﬁl@[(&-élC)a]kwhm(M%kyl};mﬁ@ as used herein means an amino = -

group,quago‘tgntﬂg%/ @:}%ﬁ{\{e én l@-@#ﬁﬂ(]ﬁmmo@-tl@a]kyl groups The
(1-4Ch Traef: M@@h&m@ maﬂammn@p(mg)ldi cadgsan atoms,
conneﬁénﬁa?ﬂlé%b p 1084 BRDY biving ﬁ@a%omoms %nd RisSRd osed

are_ conmpoun accordlng to Formul a wher ei n
same meaning as prekusly defined. -

here

The term amjno(2—4C)a]ky1 as used herein means an aminoalkyl group having 2-4
carbon atoms, the alky]l mojety having the same mganin_g_as‘previbusly defined. -
The term (di){amino(2-4C)allcyljamino as wsed berein meaps an amino :group,
monosubstltuted or dlsubshtuted w1th ammoa]kyl groups havmg 2-4 carbon atoms and

having the same meaning as prevxously deﬁned

" The term hydroxy(2-4C)alkyl as used heréin means an hydroxyalkyl group having 2-4 .-

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




1¢

R3 is. (2-6C) heterocycl oal kyl (1-4C)al kyl,

w 20%636het er oaryl (1-4C) al kyl, R5-(2-4C) al kyl, pc1/EP2003/051024
R5- car bonyl (1-4C)al kyl . Di scl osed are conpounds
according to Fornula | 5 wherein R3 is
(2-6C) heterocycl oal kyl (I-4C)alkyl,

(2-5C) heteroaryl (1-4C)al kyl or R5- (2-4C) al kyl.

Di scl osed are conmpounds according to Forrmula | wherein
( } R3is (2-6C) heterocycloal kyl (1-4C)al kyl. According
"to yet another enbodi nent of the invention the ,
het er ocycl oal kyl group 871 heterocycl oal kyl (1-4C) al kyt
in R3 according to Fornmula | nay consist of 4, 5 or 6

The @rat @Hhydreny@-4¢)elkyifuindncoas whedglicpip nielts an amino group,

r nsi s of 3, 4 or 5C
mon%?t%ﬁt%gﬁ‘ %’%gu;oﬁéfﬁ}]&?‘yﬁ h%%%yggﬂtg%% I %1 i8O8 8% es t o
and hgvingibe sats neeng atiprayiotdy Bcfnedil a 1, V\,herel n R4 is

(6C aryl. In yet another en‘godl ment the invention
r@e©dghpowehiered meams MR’ 2raup wachedito aRalkyl xgpigty
havm%d@oﬁﬂbmf‘:@ﬂ mgmytheeamaﬂeaeﬂg ad flbvidudly 4anb kenyl am no,
2-5C) heteroaryl (1- 4C)al kyl am'no,
The tei R &eayBoly (LAY heouiied erein means a R group attached to the

carbo%ya z%+ ﬁof}cga%oléﬁ%gﬁ%lpét%ﬁ%t&?ﬂ g:ixﬁ]q,gol-tl carbon atoms | . : o

and h{vikig)theosamamf Ring Gy pﬂeﬁyﬁs]yai%ﬁm
(d| ) [ hydroxiéz 4C) al kyl ]am no.. Di scl osed are
B PHToAstialy acditabip by Tepeasentd thos sals avhirhrare it the

S""P"“’@"“‘““’%i“%%"??’ SR sy o e s o pan e

Tower 3@3}11313 th Hojug gpxicity, lmtatlon, allergic response and the like, and are

- comm@ﬁéhﬁi{e(vkﬁgeﬂohwl@ﬁ@n%k Hebapiah ac@%@bie%ﬁ@o( 2-
| kyl]awi no or (d droxy(24C) aI
are w é‘E‘?"H’sE‘d thg ag. 3@%8’%(}% ‘é&?&@ﬂ&“ﬁ@g ths ﬁI@} ﬁﬁelaﬁon 2ther ei n
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punﬁdgﬁni & theléohipbur@Chtnk )ﬂn%ﬂloﬂ%r RFRy by teacting a free base
funcfi 81(3 40) al ken Lam no heteroary

R 2 %@)ﬂaﬁawczd1su9k35&wy¢héaﬂc A Rlaioa)élp%% ed
acld, o setneio Agid) hﬂdﬁh a@&gﬁ:ﬂcb ma do6h ROfNkadplt aWBRNCICRY, Eﬁ'ml s

| kyl,am.:.no sc) osed are, ounds‘:.
i, UL R 08 G G, RS 358 8L BP0 0
succm(cdm)l,(piepﬂ:ﬁjcabild,ydcﬂiﬂ doid, mefidbesulfosic had; asli s Ekec mmm d s

on aolfEIRAN o b RRGEL (i MChLNS bonsblyt e Sf%c,%bﬁlgg -

hydroaqldq:a)otassmm h}rdro:ude or hﬂuum hydromde

The inventior thus relates to the compounds of Formula I as defined here above. -

In another embodiment the invention provides compounds according to Formula T
wherein R' and R? are Me. : '
6C)heterocycloalkyl(l—4C)a1kyl (2~50)heteroaxyl(1~4C)a]kyl S e
6C)heterocycloalkylcarbonylamino(2-4C)alkyl, | Rs-(2-40)alkyl R —ca:rbonyl(l-‘ _
4C)alkyl. ' L e

e
o
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conmpound of Formula L 5 Suitable nmethods for the
preparation of the conpounds of the invention are

outlined below. LwC | g~ BOC 90C M NN RAYN | HN
i NN ONR7 NH HR2 D-aR ,R2=Me W-aRh, R2=Me |
2:IIIbRIRZHIV-bR',R2H l-aR ,R =Me | -b Rr, R2=H The

compounds of the present, i nventl on with fornmula I-wean
beprepared starting w tH ~the wel | - document ed Skmup
reaction. Performng this reaction , on N-test tO

DistioRed AreSipeHIAs Serr Boel MUt 4 phenyl enedi ani ne
R’ esl(i-)scmbtéﬁ&rcloaﬁ’cymm@ﬁncﬂg (-5 hotdBarfl QL ACY Tk FE- (R 4 Tyalcy, . |
Reb (SH.E?IUF) cycl ocondensati on reactions -are found
THIY lﬁe? ¥t¥e: A Knoevenagel, Chem Ber. 54:1726,
; iss, J. Og Chem 43:1975,
Dls%g%é arel%olnw %ﬁﬁéoéﬂﬁgdtgggﬁq@ucl onan, D.P. Baccanari
whegriel RBis @ciChheterakycloatlyi(1-4Cn8em, (33CkeK@aryl(1-4CBEDor RY:-C.

1S. - T. Huang and S T.Lin,J. Chin. Chem
(@%43 497, 1996; J.P. Edwards, S.J. West, R B.

DlscMBécﬁé‘rléﬁorﬁpouEdfacc% to Mr%la(ﬁﬁrfgéﬁhd' s and -(lj- L Jones, J.
em e abovenentioned reaction is
Ralf’vé%%ﬁ%?y"é?fﬁ%fi@f@ el evated tenperature in acetone
Si t de r.esenc i_odi.n r Qbe
roclfing tr oo ipodiBet oF o8 HERRE I burpSnand P8R
hetea;cycabaekm('aw)emym h%/a:h‘cargueg td Fgindia | mAl t@rsREdfiayRbys C taloens

o BT ol Bl AR PR PFBBEEE 2y AL

npoun

o T L A0 W o'
whepcRl BOQB3L051024 11 -
In yet another embodiment the invention provides compounds of Formula I wherein R?
i (d)(1-4C)alkylamino, amino, (di)3-4C)alkenylamino, (2-5C)heteroaryl(l-
4C)alkylamvito, (6C)aryl(1-4C)alkylamino,  (di)[(1-4C)elkoxy(2-4C)alkyl]amino,
(@D[(-4C)alkylamino(2-4C)alkyljamizo, .- - {(dD[amino(2-4C)alkyljamino,
(@) [hydroxy(2-4C)alkcyTjamino,. . =
Disclosed are compounds according to Formula | wherein
R is ()1 ~4C)alkylarino, . (2-5C)heteroaryl(1-4C)alkylamino, (di)[(1-4C)alkoxy(2-
4Oalkyflamio,  (@I(1-4C)alkylaming(2-4C)alkyllamino, .. * (di)[amino(2-
4C)aliyllamino or (E)[hydroxy(2-4Clkylamino. . S
Disclosed are compounds according to Formula | wherein

1s (d)(1-4C)alkylamino, amino, (dJ)(3-4C)alkenyIammo, (2- SC)hetcroaryl(l-
4C)alky1ammo (6C)ary1(1-4C)alkylaniino. |
Disclosed are compounds according to Formula | whereiﬁ R%is
(d)(1-4C)alkylamvito or amino. ‘
Disclosed are combounds according to
Formula I wherein R*is (d)(1~4C)alkylamino,
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Edwards and X -N. Wang, J. Med. Chem 41:623, 1998).
In yet another procedure, the reaction can be
performed in acetone using |lanthanide triflates (e.qg.
scandiumtriflate). as catalysts. In this case, the
reaction can be run at roomtenperature or at el evated
t enperatures using conventional heating or m crowave
irradiation (M E Theoliton s and L. A Robinson,
Tetrahedron Lett. 43:3907,2002). The conpound of

Disclosgcharé gorifounds whereihall qmeeiuar ed from
defildoBO&rtHe b@%@Yﬁr&f@ﬂd\‘s%@d%eail\ere%o&e%‘é?ﬂe%mWnEJ‘m"fﬁé hyl

vi nyl ketone. Related cyclizations are described in
comppypil pfFermulg Lt o5 Pat ent 2, 686, 182 (Badi sche Anilin- &

Soda- Fabri k Aktlengesellschaft) Subsequent

1-N-acetyl ation of the conpounds -of formula Ill-a-b

Smtzﬁ)?er}ngﬂﬁ)lcif At 'Eﬂe pqerpe%ﬁthon opthg %(])Iﬁé %sfoq’gﬁér ?%8&? %ﬂ%’ O%E‘% alr 2 a

typi cal experi

~ belowieat ed under reflux in acetlc anhydride or reacted in

‘a solvent such as dichloronethane, tetrahydrofuran,
toluene or pyridine-with acetyl chloride in the
‘preseng® of a base such as AN-diisopropyrethylanine,
\Ian1ne or sodlun1hydr|de to glve t he

Qi RR=K H2V-aR',,, R%//E VER:

B2 =Me V111-aR’,R2I\/5 bR, R2I—.5 R, R2=H

R2=H VI Il - bR, Rzga S ndard cI ea\éa of the
5 |ons n‘%ﬁn to-

VLI - RRS
Boo protectivefgroup un \d
tlesp?=KKi |l led in the art affords the
GbRIREreH |, 2- di hydroqui nol i ne deri:vatives of formula
V-a- b. This reaction is typically conducted in ,
di chl oronet hane-in the presence of trifluoroacetic

The can;jodnds Bﬂthéipdemqheﬁhéﬁwﬂh foyhial-hoam fprdpard e@m@ums of
can b d.out using. stan .
the i lipRas BB Vet I nepatont opm
butoxwarbmyb (Mlﬁec)el prdRéteids hd-pheuykenddimddey (B i gies H@- -
nds of fornula V-a-b are reacted |n a
dihydrg%’?‘ﬁvemne?d"%%gggﬁ?o56779 PCT/ EP2003/ 051024

- Related Skraup cyclocondensation reactions are ‘found #n literatire: A. Knoevenagel,

15

20

Chem. Ber. 54:1726, 1921; R.L. Afidnsand DE. Bliss, J. Org:*Chem. 43:1975, 1978;
'J.V. Johnson, B.S. Rauckman, DP. Baccanari and B. Rofh, -J., Med. Chem. 32:1942,

1989; W.C. Lin, S.-T. Huang and 8. -T Lin, J. Chin. Chem. So¢. 43:497, 1996; J.P.
Edwards, S.5. West, K.B Marschl.e DE. Mals MM. Gottardls and TX. Jones, J.:
Med. Chem. 41: 303, 1998.

The abovementioned réa_z_ction is typically conducted af elevated tsmperatuxe in acetone
* or mesityl oxide in the Ppresence of iodine or protic acid such as hydrochloﬁc acid, p- -

toluenesulfonic acid or aqueous hydmgen 1od1de Altemauvely, the compound of

© . formula II-a can be prcpared by xeactmg oompound 1 w1ﬂ1 acetone in the presence of
 MgSO0;, 4-tersbutyloatechol and iodine @G Hamann, RI. Iﬁgucln, 1. Zhi, TP,
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12 such as dichl oronet hane, tetrahydrofuran or toluene
WaRaowoEA79%acyl halide (R4-C(O-Cl) or acid anhyivErdeos/os1024
(RA-C(O-0C(O-R4) in the presence of a base such as
N, N diisopropyl ethylam ne, triethylamne, pyridine or
sodi um hydride to give 6-N-acyl ated
4- met hyl - 1, 2- di hydroqui nol i ne derivatives of fornul a
Vl-a-b: Alternatively, acylation s of conpounds of
general formula V-a-b to give conpounds of general
formula VI-a-b can al so be acconplished by reaction
Wi th an appropriate ca”)oxyl ic acid (R4-CQ2H) in the
presence of a coupling reagent such as

Edvwady 9d K7t Wregs Med. Ghao, M1x231998). Tn yet protter prpbadisnihem
reactiof cfirPlel JeH6REP {naéc&oﬁe-rﬁ;{lg)lanthamd?\lmﬂatﬁ (e.g. scandiom triflate)

g%? azabenzotri azol -
as cafalysts inthif, 45¢; thnteastion e%]agq T8 ehRBSemneraiie PRt gevated
temphﬁtﬁﬂmhﬁﬂgmbﬁfeﬁhéxal ﬁ&ﬁﬁp&@ﬁﬁw ﬁ@d:hﬁ)ﬁ?{fvi opRRASPhat e -

and (Pyg?boa%{lp?% rq\/?gg)%ﬁ(%) a soI vent such as

e SRBGAF Yt E! EFLS: ezvrrep?%% POR AR Blen e PR LL e
by reantips with anethll phﬁdgctongrlfbaﬁmedmycmmnn iaendederibbd imgnuted .
statesaflHE1 RO L&ébﬁeﬁfiﬂ% 8 sga%&@&ﬁggegqgcmﬁfﬁ he

Friedél - ts ac i on of ani.so

SubseG@AP Q-W%&ylﬁﬁon AEnRS @dmp%ﬁﬁdé Q)Sf‘ ':[‘Jrﬁu]yim %Tpcaﬁlouey dafiled out :

ou enera formula VIl-a-b.. Thi's reactilon is
using P@‘E@@aﬂ% “‘E‘E‘; @cyRigpl 5¥P°§P@%ﬁa‘t°@@0@é‘imfeﬁ°§mé$ Bhadjagher in

heatedamida @ik nﬂczﬂc&n@ﬂnﬂ@@* woftell ﬁlta%olv&ﬁ Edch §951¥ﬁ!%m§&1§113 as
exa, unaer -

or h ani sol e _as reagent
tetra ¥Rl ot G S i i Pl Qe e TrvcsTtase RG 3
as Nl\édus@t@}rna)hylaﬁtueeﬁethylﬁihﬁfa wsoaainwmmelt@ Bfve WetlV-acetyl- B
4—mcﬂ§r]? Ll et b dr og I ines are described in.
P%mrb)}}{%?nga es‘l "L G Yudin and AN
Kost , DoI | . Akad. Nauk SSSR 170: ‘340, 1966;  B. A~
Lugow k, L.G Yudin, S.M Vinogradova and. A. N.  Kost,

Khiyap Get erosi kl .~ Soedin, 7: 795, 1971. Alternati vel y
N-Bgc 1, 4- phenyl enédi ani ne I can be readted with

Fyde i n

2-( rret hoxyphenyl ) - propeng “and formal g R
gni t ritk Bl atr grper at ur e,

©HN wed . . asngg?cnb prewously,"
i VE Rrhe., ,7“ Xk Lch R4F -G tent - Bu.

FAnEd, C it €T at ur e;
J. 4LM9II Tet r ahedrdg,51: 6115,
_1995 Cl eavage of * the Boo prot ective g?oup and
Yulkdptdnt amaRARE Me0f viher: &2-ank N0 ViRt Ry th an
HRIR2HE| | dVIHPRARTED) - CiVI-ta9 RelercCr i vawls Rekose - gi ves
access to conpounds of general structure. 30 VII_—b in . .
which R4 is as described previously.

 Standard cleavage of the Boc protective group under conditions well known to those

skilled in the art affords the 6-amino- -1,2-dihydroguinoline dérivatives of formula V-a:
b. This reaction - is “typically conducted in dachloromcthane in the presence of

trifluoroacetic acid.

‘ ,Subsequcnt 6- —acylatlon of the compounds of formula V—a—b can bc camed out usmg V

standard conditions to give compounds of genera] formula VI-a-b wherem R4 is as

~ previously defined. For example, compounds of formula V-a-b aze reacted in a solvent
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WO 2004/ 056779 PCTI EP2003/ 051024 13 C eavage of the

woanenstize met hyl ether in conmpounds of gener apctfeprid/esi024

VIl-a-b affords 4-(4-hydroxyphenyl) substituted

t et rahydroqui nol i ne derivatives of general formula

VIlI-a-b, setting the stage for functionalization of

the free OHgroup. R3 OHO R4 RAy0O I / HN HN RS-X

+ R -r R NRZONR2 IX-a: X=d, Br, | IXb: X=

RVII a R, R=MMIlI-aR,RR=MM VIII-bR,R2=H

I -bR , R2=H Denethyl ati on reactions of aromatic nethyl

ethers are well known l2o those skilled in the art. In

a typical experinent, denmethylation is achi eved upon
such asglishioramethate, a:tralnrdwﬁmamd talfient euithiah acyV/hdlida (R*-@40H-ENBBr 3

nanﬁﬂiri S S Q.0 e low to

o a&gn‘ol entdgife{rr% aqlg{ag }?y%pﬂl% rg%met lggéhs?‘(%hrrerguhds of
diisopgpepehEpming ingiiylemine, pmdmeavr pndivag hﬁn&m igive|Gyly-acylated

me n’pounds&of Qg%nvgﬁveéglﬁ%ﬂé %Qﬁ %@%ﬁﬁ\/g%%%%l%ﬁex 'at
of 00%6«5 At epeafersda Y-a-b isgive eqmnﬂen@oﬁgwynahiomﬁa BI Fob
can aloOIREYRPHHES byG@JdﬁJnadnﬂf Al ]Bﬂi d;fha%élcﬁﬁao A0 adM Eli“—CO

' functignalized es géneral fornu a | X-a
the pregengr; 4foa ¢ prupling, ﬁ‘"&g‘?”b nS“E# 38 o frfbensefgazal-1-p) J‘@’&Ne?’ al s
tetramétyhittikiam letRfiBorotdkdey hamg,n or(aafaba@aﬁaz@fq@nmw o

a1 GRS B P G kRO R e i r;m -

hexaflughdphesphdte (PBEDP) amddet ahilafy e, ve WN&Mﬁ‘dpr@g‘sleﬂzylﬂmfilb dxane,
t t
o s8R Lorll B STHRR FUORY Wit ace

tempel’é‘@reg NN- d| i sopropyl anine, triethylanine, K2CC8, ,
' Cs2CO3 or+ NaOM and t he .appropriate al kyl ati on reagent '

Introdugtion @f ke tequisite nenbstitetod phesybr greypa b | nesibien 2y | of btheni de,

dﬁy&%@ﬁﬂ%&iﬁ?ﬁd&% B@Acc&ﬁﬁﬁﬂéd Vﬁ!ﬂi‘rﬁﬁél @ afis %ﬁq]latlﬁ of anisole -
(2-ch] oroet hyl ) - hol i ne prco oride or

with *‘19 QRIS AEER B TR @Tbﬁ&m(sléprypoun%ﬂ quprml Samedan be

VII-2-b2TEiS fabtios h&ﬁgplbdﬂytcbﬁiulﬁe@ WiVt SRR kY Bfhefin i@t i On 1N

t hat case
or in an appropriate mert solvent such as heptane or hexane with anisole as reagent,

_under catalysis of 2 Lewis acid (e.g. AlCls, AlBr;, FGCls or SnCl). Fnedel—Crafts

alkylations with 2,2,4-trimethyl-1, 2~dzhydroqumohnes are described in literature by _
B.A. Lugovik, L.G. Yudin and AN. Kost, Dokl. Akad. Nauk. SSSR, 170:340, 1966; ¢
B.A. Lugovik, 1.G. Yudm SM. Vmogradova and AN. Kost Khim. Geterosikl.

Soedin, 7:795, 1971.

~ Alternatively, ]V—'Boc—l,tl-'phényienediémiﬁé . can be '--.zreac_ted Cwith  2-(4- g

methoxyphenyl)-propene and formaldehyde in acetonitrile at ambient or elevated
temperature, followed by 1-N- acetylauon as described previougly, to give the . .
compound VII-b m whmh R4 = O-fert-Bu. Related cychzatlons are described in

literature: J.M. Mellor and G.D. Memman  Tetrahedron, 51:6115, 1995, Cleavage of . .. - |
the Boc protechve group and subsequent acylatmn of the 6-amino function with an acyl s - |

hahde ®*-C(0)- CI) as descnbed before nges access to compounds of general stmcture

‘ VII-b in which R4 is as descnbed prewously

)
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sol ution of a conmpound of general forrmula VIlI-a-b in

wozewdisal e sol vent such as 1, 4- di oxane, PCT/EP2003/051024

tetrahydrofiiran, or diohloromethane is treated with

(resin bound) triphenyl phosphine, diethyl- or

di -tent-butyl azodicarboxylate and a functionalized

al cohol of WD 2004/056779 PCT/ EP2003/ 051024 - 14

general formula IX-b. In principle, both alkylation

met hods can be used for all R3 groups, but a suitable

protective group strate %y may be required if R3

contains a nucl eophi1lZ-group such as a secondary

am ne or a hydroxyl group. Selection of a protective
Cleaypgo 0P thenatorosio ruodtied tethon irc crratiopids nod’ ggnegal t foimyallaa Ve t hose

aﬂ’or%lgg{_é] E)%d)@pﬂpﬁkﬁ% @Jbgtltuéd %}E dquithite &H@:ﬁw&s op?%]r@fap

current invention Start

formglp [{lI-arb; seiting e stegeponfimeonatizagomelitisl frep @ﬂ"ﬁﬁ‘l’”@ Vill-a-b ' -
with esters of general fornmula X The aIk | ation
reaction is typically com
base such as N, N- dii sqpi
hydride in a suitable #
di met hyl f or mani de Br tet
el eyated tenper at titg £ ester 10™fumst N in the
resul ti ng conpounds ¥Q Y al —Tor ;
A = M or Et can then.g Fectlvely be- rwﬁm?ed under
control I ed condi tions bé\afford conmpou of = general
f% F‘§ F1-a-b usi ng an appropr| ate reduci ng agent

ch ithium al YAaRIA AYEri de atI*aRbW=tl‘é?Tper ature -

or sodi um bor ohydr i ¥ RAFAH nert sdPBeRt=Buch as
tetrahydrofuran. The free hydroxyl group in conpounds
of general formula Xl'l-a-b 1s may subsequently be

cted wth 4-toluenesul fon oride
Deme%?ﬂ%@eﬁwsoqﬁwme%wp %ajvel% o 1 fhorc s L@&E e% |
the aBUTh aalgpidal dexpdrimeat) Eﬂem%blaﬁﬁnnﬁt ib}iieffdﬁrmm @ction oFHE in

es f it abl.e base su tri m ne
compeyp8 oP R byl s oD e S B P Bl hatt o6 o
low to( fmmlqnommﬂaatmfe toginedaetiyharetebmpodindé-of gerleral fofinaia TRITor M,
[ Nucl OhI|IC ubstlttlo
b, LSRRGS detlpich 5 BORmARSIPR sl PR olobiha®le |
formulpdAke-bimith BFMeSnohplext #ewbiestiergesthne.n t he art t hen
gi ves.-access  to compounds.. of. gleneral formula l-a-b in

Selectxm it Hksfsion: ofgmpoundeph eegral Svgnla VAR-a-bRgth Sneienaliged ned

alkyl RN QUgh¥al RRNE TR120 kol (CREROHANS O oAl wior mul a
a-b1n"which A = tert Bu to_ :carboxyli:cracids, of :

gene% é“?re%% I-4-byr Alkylation yeatiops ﬁ’é?mB’ét“‘ePYdéWE grogps are well

ent sugh as N
hydrofuﬁfn at B

‘knowﬂiﬁlﬂfe(lﬁ‘leﬁﬁldﬁﬂy Qfsoltrit: of 2 Soffiimé bt geherg&sﬁﬂaﬁnmﬂ-bm Ina

erinent, the tent-but ester of r al
suitablp &Bir‘fﬁﬂtéu | 45 L dycipang, telighydigfipran, dic @gls Pl a‘feFP%‘t"ﬁ
acetonsliof N AodinBE IRananianT Hete@ et aWalel(e.g. B NFdliRprapgiachine,

“triethylamine, K;C()g, Cs:C03 or NaOH) and the’ appropriate ‘alkylation reagéit of
. general formuld TX-a, for example benzyl bromiide, 3-(dimethylamino)-propyl chloride,
- 4~(2-chloroethyl)-morpholine, 2-picolylchloride or 2-chloroacefamide. ‘Alternatively,

sllcylation can be accomplished by the known Mitsunobu-type alkylation; In that case a

. solution of a compound of general formula VIil-a-b in 2 sultable solvent such-as 1,4-
- dipxane, tetrahydxoﬁuan or dmhloromethane is treated with {resin bound) mphenyl" S
- phosphine, diethyl- or di-fert- butyl azodicarboxylate and a ﬁmctlonalmed aleoliol of
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such as trifluoroacetic acid. The resulting carboxylic
wamiogeseofe general fornmula Xll-a-b nmay then bect/Epe03/051024

condensed with an appropriate al cohol or amne in the

presence of a coupling agent such as

0- (benzotriazol -1-yl)-N, RN , N -tetranet hyl uroni um 30

tetrafl uoroborate (TBTU),

0- (7-azabenzotriazol-1-yl)-N, N, N, N -tetranet hyl uroni um

hexaf | uor ophosphat e (HATU) or

bronot ri pyrrolidi nophosphoni um WO 2004/ 056779

-PCT/ EP2003/ 051024 15- héxaf | uor ophosphate (PyBrOP) and

atertiary base, e.g. NN-diisopropylethylamne, in a
genemb Formuis TXbc b pincileNboth niityhyibl methaiicae bonsed for all R®

grou %}l Omgtgﬁg ¢ B C?ge%tn?et %r%lggo Pt?art]etgyg# 'egr"("i‘u%rg&'ﬂf RrEMpSLat ur eto
nucl@ﬂﬂbaﬂbm yjc}é las a 4&padaky kmn cbr Rhydrexyh graipf Sﬂ]@;ﬂon of a ‘

oS e o B e LB, 01 1

Anotﬂ pr&:e:TureAto- B!ﬁam @ombmﬁlds \./)k |ﬂlc aﬁlmt%vé}{ﬁo%(%tfl@%%%%/b 1

aikY‘i%OP O’g%ﬂlpwdwf equefal %\rm'éﬁ Vﬂiﬂﬁ bovih esterpefigenemlformpleX. Mo, Et
R0 Y HN YO_Ai. HN ~R7, HN R7
The yfaidigacticy § bl saigitsd algimzmﬂ?ﬁmx[or P bages -
diisopvipyleRylaRBmHol s&fRim ReidrideXlih | & Ruitablé =solvet kuch, 33 RYLNV-
dimethylformamide or tetrahydrofuran at ambient or elevated temperature. The ester
function in the resulting compounds of general formula X1-a-b in which A = Me or Bt

can then selectively be reduced under controlled conditions to afford compounds of

general formula Xill-a-b using an appropsate reducing agent such as lithinm
aluminum hydride at low temperature or sodium borohydride in an inert solvent _suéh
as tetrahydrofuran. The free hydroxyl group in compounds of general formula XTik-a-b
may subsequently be reacted  with %to%m_anesﬁlfonyl - chioride (Ts-Cl) or
methanesulfony! choride (Ms-Cl) in an mert solvent such as 14-dioxane, NN-
dimefhylformamide or THF in the presence of a suitable base such asinethylamme or
pyridine to generate an appropriate leaving‘gmup (cﬁmpounds of general rformula XIv-
a-b; LG = Ts or Ms, respectwely) Nuclcophihc substitution with an appropnate .
nucleophile (amme 01' a]komde) under condmons kiiown to those skilled in the art then
glves access to compounds of genexal formula I-a—b in whlch R3 Rs-(2~4C)a]ky1 and
Sisas deﬁned prewously o ' : ‘

- Conversion of compounds of general formula XI-a-b in w]nch A = tert-Bu to.

carboxylic acids of general formula X1l-a-b may be effected by deprotection of the
tert-butyl ester funct[on In a typical expenment, the fert-butyl ester of general formula
XI-a-b (A = teﬂ-Bu) is dlssolved n dmhloromethane and treated with a strong acid
such as tnﬂuoroacet:c acld The resulting carboxyhc acids of general formula _XlI~a—b

way then be condensed with an appropnate alcohol or amme mn the presence ofa

" coupling - agent such  as 0-(benzott1azol— -yl)-N,N N, N*- tetramethyluromum

tetrafluoroborate (TBTU) 0-(7-azabenzomazol- —yl) N, NN —tetramethyluromum.
hexafluorophosphate.  (HATU} . or bromompym:hdmophosphomum S

:H‘.‘.Q;x._




a0 ’Ihe pharmaceuncaliy acceptable salts may also be obtamed by treatmg the free base of

n =1,2,3 LG = | eaving group Sone of the conpounds of
w0 e4osrent i on, which can be in the form of aptmra®i003/051024

base, may be isolated fromthe reaction mxture in
the formof a pharmaceutically acceptable salt. 10
The pharnmaceutical ly acceptable salts may al so be
obtai ned by treating the free base of WO 2004/ 056779
PCT/ EP2003/ 051024 -16 fornmula | with an organic or
i norgani ¢ acid such as hydrogen chloride, hydrogen
brom de, hydrogen iodide, sulfuric acid, phosphoric
acid, acetic acid, prob?onlc acid, glycollc acid,
mal ei ¢ aci d, mal oni ¢ aci d, nethanesulphonlc aci d,

: hexaﬂ‘lm@hﬁseh@&&:ﬁPMBr@m el atextiary aesed@ . NV didsopopethylamigs, i | C

a sol@e‘i{ glch Q@ﬁ %\P&Jﬁetﬁﬁfogmn? or%c%go%eﬁ:ag C:!ltqunbgfn reéle%%n}) 0 u n d S

he priesent ‘i nven posse

temp@r%cs@] giH¢ epmpgyngs Ofmyereltfmhdmé: igevh@bﬂ?é Fr?ecca@gnyp(uf e

4C)IRNA0 ROFBS Befindd, prédRudy. m xture of enantioners, or as a
m xt ure of dlastereoners Met hods for obtalnlng t he

5 pure enantionmers are well known in.the art, e.g

crystallization of salts which are obt ai ned from _
optically active acids and WMe racem C moXtge, or
chr omat ogr aphy using chiral | ums.: For . '
di ast ereonegss, 10 stralghto e or reversaﬁ(&hase
col utms mayAbhe used. The cegpounds of the ikQvention
may f argn: ﬁo ates of, sglvates. It isukno
skllfTTn th- art tha?f%har-.d conpou

p,hydrated

! sol vat ed

. ghncentr a & solytio
approprlate ®organi ¢ sol veit .k Thepgpnpouf Q“ou this
xinventionofnel ude- t he -hydeates or solvateg¢%¢ ‘1s the

conpounds | isted. For selecting active canpounds. .
MEst 4 105 L2 R @54 In an t ViV, 0f nore
ﬁ%tﬁ'%o%éﬁ. Mﬁamgtmil%aeg%w ty Wh%b sﬁfg used as
Y Idghgference Amothenweleerlon m ght ;= 3ahe EC50
‘val ue whi ch nust be < 10-5 M preferably ‘< 10-1 M 20
The skilled arti san. | recognize that desirable
EC50 val ues*aMeFepefident on the conpound tested. For
exanpl-e, a conp d w-th EC50 which is less than
10'5 M| erally con i dét ed a candi date.for drug
sel ect | Preferably bH|§ value is |ower than 10-7
ver a conpoun i'ch -has "a hi gher ¥C50, but ‘is
' ul ar receptor ¥ be even a
§ hods to degﬁ :ceptor

ne i ol ogi c |
'noWn In generaligl-

XIV-aRLR?2=Me | | | i-aRl,Rz=Me_ |

XIl-aRLR2=Me XIV-bRIR2=1 Ze
XL bR\ R2=H n=1,2,3'3 " - R

n=123 .. . LG = leaving group

Some of the compounds of the mvenhon whlch can be n the form of a ﬁee base, may

be isolated froni the reactlon mlxture m the form of a pha:maceuhcally acceptablc salt
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expressed receptor is contacted with the conpound to
whmovestyad and. binding or stinulation or inhipliriHpasyzRE1024
a functional response is neasured. To neasure a
functional response, isolated DNA encoding the FSH
receptor gene, 30 preferably the human receptor, is
expressed in suitable host cells. Such a cell m ght be
WO 2004/ 056779 PCT/ EP2003/ 051024 -17 the Chinese
Hanster Ovary cell, but other cells are al so suitable.
Preferably the cells are of mammalian origin (7ia et
al, Ml .Endocrin., 5750776, 1991). Methods to
construct reconbi nant FSH expressing cell lines are
formyle |T| wiknaworghie thiogatic a¢iGandr asolhgrdmtgexabhlqndhbhﬂmghlar

Har b |
eromfde Y ePiob D SR Rty B Rbric SR RO R IrolBpRei, o)
gW“%&p@%S@%@WWN#Hmbmepmbnmﬁ@maummmn@d&ﬁywuwpm@swwmmpof
acid, ‘atﬂt@n% S@i@gg&,'ﬂgnzkﬁgcl&%ﬁ& &@&Pﬂ%&& ei n. Techni ques for

site directed nutagenesis, [igation of . additiona

The GRGHSAS Sﬁthe Ex@éeﬁ% inRRBorCARREY MAlakiQhe Chira$ Hdrﬁc%bitcﬁn and
DI € stens are all, by now, well known in the
may fieplore opp

's Pfe eanHiomess, of et RIAITe of SEASHPRRES: ORes @
mlthheﬁdiaelﬂreﬂﬁﬁi Qildthodsfor blﬁaxﬁ@@ ﬂierpuﬁtegﬁusmaﬁ hetwell &hdwh USI NQ

st.andar 1 ues, . preferabl to o
intho S B SR o ety RAGR slob Rl B8 2pushly T band )
the ra@ernic abixre, ©0 mhmmhtogh;ﬂaﬁemtng dhirsl dokvlis.CFdr (idsRieommd,

f nclu odi ng sequence can be
mnng&?%§§89%ﬁe d ﬂ quenges qu is well’
The c&ﬁ%%ﬂs 0?1’.&9 ﬁﬁéﬁlbﬂ)ﬂlaysﬂ) at@srog sol%?e‘é’ AYAlab@P {oq?o\é'p b are
host's, "I ncludi ng
skill %F&?kaafr%tch%sedwe@t)@m%@nn asdr%i sswesawlwndy@hmdwth c
water, R Fbi$h SoWGRA %?ecié? Bdn corb@RhteF & 4 %lutioﬂ %ﬁtﬁtan% ]?Tate 1s

nannallan ce avian cells and .t

organig Splyent Jibg gOIPPP@m#éxf &t Bveniien ﬂlchlé?ltbé élmr@te& @oﬁolmptshoﬁ he
the colnpindsi@aound. t o observe binding, or stimulation or
inhibition of a functional response. Alternatively,
i sol ated cell nenbranes containing the expressed
receptor nmay be used to neasure binding of conpound.
For seleglinE getivaeemponedrtastingot 161 Mdnusg;esuita;ﬂmnmy\oéhljbrel thdpel ed
20% offhc HalBRFRARANI Y, FROS! B SUTBRNAAS andiBY oS5l M SO
onpetition Binding assays can ‘be pertorme ot her
beﬁw5§sé@mwvmwhﬂm%b%%i%éM4mg%@wv<ﬂ9}%¢eceptor agoni st .
jlﬂ@ﬁpounds by determ ning stinulation of receptor ‘i)

artisag “E‘AWO@&?@J%M&WBH ECep yalues e Hepgndest b the

compoum/:edteaesor esasm@a%bﬁﬁbuﬁd with 8n BEG SBtcRhs Iéié tﬁéﬂqoé &k s
cell .and -exposing. the ce 1 to the 25 .

generaflpden i crndstrios S selsrion s (i eive f e
107 MThivweeareh q&ﬁp@&l\/%hibﬁrhaba higher BECsp, but is selective for .the

particular receptor, may be even a better candidate.

. Methods to determine receptor binding, as well as in vitroand in vivo assays'td:""'

determine biological activity, of gonadotropins are wel_l"_kuown. In general, the
expressed receptor is contacted with the compound to be tested and binding or

* stimulation or inbibition of a functional response is measured.

To measwe a ﬁmctonal xesponse, 1solated DNA encodmg the FSH receptor gene, o
preferably the human receptor is expressed in sultable host ceIIs Such a ce]l mlght be | _




reduced or increased, depending on the inhibitory or

wostdomuseatd ng ef fect of the test conpound upopdavErdoodgsio24

to the receptor. Screening for FSH receptor
ant agoni sts involves incubation of FSH receptor-
expressing cells wth a concentration range of the
test conmpound in the presence of a 30 fixed,
submaxi mal |y effective, FSH concentration (i.e., a FSH
concentration that induces approxi mtely 80% of the
maxi mal stinmulation of cAMP accunulation in the WO
2004/ 056779 PCT/ EP2003A851024 -1g absence of test
compound). Fromthe concentration-effect curves, the
the (@B Nabstee Ostargl celt, et @her celbstang@soaditabieh Plafetabiynheells

oL B AT B ST, BB compouna

Me%%@oﬁs@@c@fﬁ@bﬂ%ﬁhtfﬁﬂc can gelllﬂ da%'e rne%ﬁ%ﬁ*ﬁgwat Ive

| so conmpetition assay

(Saméi?aﬁf tef ah Mlegplar éélfm%a% phomAtaTy l\éwnu@, oldcSanipe (Bawhst s i n
Laboi‘al&@y Bﬂéﬁo&ﬁdj Sk Hartof idisdt dduRRS BERRsiBEo4SRFtoME kitdheld N

t ransfection with receptor encoding
by oAty @ B g e o oo agrhy
mutageR@sy ﬂ@iﬁogedf&adﬁiﬁenﬂxsﬁd[lﬁﬁ@k orcrf an\dmoﬁﬁhuumnr sshfmsls to

o U e Sl R BB L B
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encodifigathe tdhaly:d @rc@em omn be; baﬂtrﬁumdngrmbucmmxﬂgeﬂaﬂmﬁl svsﬁd

s S Se 50llo SERREL S 67005 512008, R "
contre] [gtemghts &pr rtrememmmmﬁmtmamﬁmftt@bh@:deé prnhﬁgeseqlgmeevsn are
bo prévidbd e ]ﬁﬁn&?mﬁ gﬁa%iaum g GALAGE, % wg%o% syddfAd Ne

osphat ase rase -an
now Wﬂlﬁbﬁ &diich ﬁ@@owmbbu\ﬂth aFride yeriptof lms@sn@ﬁdnsgmwawow

hoss bEANSARHENPLIOGLAISD BB Lt U o, BRock e | |

and are describ
@%&Pﬁ@?%ﬂ%ﬂ? A*P (1995) Curr. Opi n. Blotechno
6: 574 he present |nvent|on al so relates to a
Cells BWA?SF%&% @ﬁﬂ? BiPT #6 gsTrtreef withiheitet feuppund to observe
bindirgportstirabiyibh 0 iahibibbh 6Es flefiokAtdspsedr phar maceutical ly
acceptabl e salts thereof having the I-N 20 general
Alternhtiveln isalaﬂed pell metritirartes pantaihingthp keptevEed @eteptombhyybe used

‘  tomef entapbl, g&hh|ar|es and optional ly other

erape tlc gents. The auxiliaries nust be o
For mea@&@ﬁﬁft 8Pbifding, PudfoRGival§ 'i’e?b@leﬁf)r ARRSG: AFRAl %bﬁm\% th
the ot her ingredients” of e conposition an
may bgjped 450 crBetiign bipdipe #saays pandsiarfarked: e of - Conposi ti ons
i ncl ude e. t hos uitable for oral, sublingual, .

' Anothgr&ﬁ%ﬁ fngﬂlgfg, greenmg or 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 can be

“reduced or increased, depending' on the inhibitory or stimulating effect of the test

compomnd upon binding to the receptor.

;Screening for FSH receptor . autagonists involves incubation of FSH receptor-

expressing cells with a concentratlon range: of the test compound in the presence of a

'ﬁxed, subma:umaﬂy effectwe, FSH concentra’uon (1e a FSH concentration that . -

induces apprommately 80% of the maximal stimulation of cAMP accumulation in the
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25 intravenous, intranuscular, local, or rectal
wa@ehipscsto ation, and the like, all in unit dosagee2003/051024
forms for administration. For oral adm nistration, the
active ingredient may be presented as discrete units,

such as tablets, capsules, powders, granul ates,

sol utions, suspensions, and the |ike. For parentera
adm ni stration, the pharmaceutical conposition of the
invention may be 30 presented in unit-dose or

mul ti-dose containers, e.g. injection liquids in.

predetermined ------- S8 L L.
---------------- WO 2004/ 056779 PCT/ EP2003/ 051024

absed ofitestienngounf)o Froax diypbeeitntisedfadumtg ite IGandvatwepodl| es,
re n [ eez i e
tho pfiEhefB e BLBROR e RERoda bR 458 Tyl e e ccomined oy o
for eagh of the ¢esi dogppprards a’rsrrcfslence@ogpoun@m Jeqombipant FSHes®e .
M pt abl e
be us ﬁﬁﬂe Mfe}ngm%ldﬁgc&ﬂﬁﬁﬂ%esciét‘ég ;]yenrf@ﬁt:eﬁ = st andar d

auxilraries t he
ref erence, Gbnnaro A.R et al., Rem ngton: The

Sci ence and Practice of Phar rracy (20th Edition.
In adam@m riirett ineddirtelnca s of. YiNMKigvels 200 pro&aeelgs:slmmaé Iy

o ol e RS E Sl SR B g R Y,
trausfasedpwitﬂ g semmbbévs ancodmg)e Iﬁpbﬁﬁe@ﬂe thei expxasﬁmpﬁwvmda or
o SHRPTREH 550 R TERIS, o AUASTREOH OB i, o

accept a
be cogsipted & 3Ok eowpoYiat they areecognecaé tamovohjcAMH weponsive

elemeR, elﬁag'eﬁérél Ofdporiel géﬂgeexb% sﬁ)‘n% b%cgoﬂl}dlllg@ b%%%i @;%ﬂ O

ermul st on, ..or as a nasa
elemepigpaciinggo shonping levdln S@ta le rapories @enst ate 68vibAEIEhal
encod@ d BlobM@Ssidss ha]ﬁﬁmfe | lhdpisitase, C 91'&:95( a ﬂfcﬁ‘era&o{a}iﬁm brefn

binders _and the lLike'is confenplated. In genefal any

fluoresoence pipteiny e prinlss of sebrRBPE BRI Be WALdHOWDES not
the arl £ Qkd @E@ibYd E.5 ﬁlrﬁ'aico“rﬁ,c(t‘,ﬁ Offinffler! Reat Aoy, aompounds

se ble carriers with which the active
(1995)(3%(??%# f‘%@‘ isﬁ t| on ‘can-be admi nistered as solid

conposi tions |nclude | act ose, starch, cellul ose
~derivatives and the like, or mxturés thereof, used

The plebbad kA SIBTRUIL S0 L RHarALSIN Lolaou LA SLERY 0N

gueous suspensi ons, oni C sa e sol ut |ons and

: tertrahw%r@:tumobnq depiensive bl pharmgotuticaliyneceptale s thetsdf hawgtﬂm ni ng

generap tﬂﬁﬁnﬂﬁcleﬂ h&RikinYe ¥ taﬁﬂl: gi]l? pa%&%{a 20

[or wetting ag ents SUC Iene or

ophonﬂlxpm%th%ra@lwpms iﬁ@amnhaﬁmst @ﬁ‘a(fcem%ﬁrm éma@j@fs a -

being QRPETTRCRIM {he diheCR) rr?&%ﬁ bOfe cRASHobi8ELinaRE! @iderious to
described, "in co nati onh* wi'th packaglng naterla

the reciepts thsreaf. £ o sai d conposition, said

- Compositions include e.g. those suitable for oral, - sublingual, stibcutaneons,

intravenous, mtramuscular, local, or rectal administration, and the hke all m it
dosage forms for admmmh‘atlon ‘ o '

For oral adm:msiratton, the active mgredlent may be presented as discrete umts such

astablets  capsules, powders, granalates, solutions, suspensions, and ﬂle like, -

For parenteral adm:mslratlon, the pharmaceutical composition of the invention may b

presented in unit-dosé or multi-dose containers, e.g. injection liquids it predetermined

.
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. packaging material including instructions for the use

wotoskhss7eonposi tion for the use as
descri bed. 25 The tetrahydroquinoline derivatives of

the invention can also be adnmnistered in the form of
i npl ant abl e pharmaceuti cal devices, consisting of a
core of active material, encased by a rel ease
rate-reqgul ati ng nenbrane. Such inplants are to be
appl i ed subcutaneously or locally, and will rel ease
the active ingredient at an approxi mately 30 constant
rate over relatively 15 ge periods of tineg, :
forinstance fromweeks to years. 20- Methods for the
amoua%ﬁswawpl@m whled viplh antzadpbdesphsimyaiube eaded evieas as

s S ey e, B SRR a TRt S0 e

waler pHet fo Wt se and regi men of administration of the active
ngiedi en or a s pharnaceutical conposition thereof,
Mixo} ‘%ﬁ] Rk ghdmpaeyticalfye acgentableq@vriliaigo ot Aedestrbed gedte ¢ $

standad refeende 0Ghmaac Aire vedL (Rélﬁ@ttdﬁe e gcf:zeﬁcg f.54 'J'P‘r&cjtzfé/ of
he partlcu ar

i 0 with t

Phan D AR Dl R P o 0% B U2 o

Pharmaesmtital Memfoturinbethe aetie wgeduaéy &wbmge;sed ﬁtovyeml g _
m, ni st eneral

it a%?én]é er Ie{g r#%? 113%886 folcap iorrsé‘gpq ¥ Bydeeaged ¢ han
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The tetrahydroquinoline derivatives of the invention can also be administered in o
form of implantable pha'rmaceutical devices, consisting of a core of acﬁve_matéﬁal, '
encased by a release rate-regulating. mepbrane. Such implants are to:be applied -
subcutaneously or locally, and will release the active ingredient at an apprommately :
constant rate over relatlvely large penods of time, for-instance from weeks to years.
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25 used for the control of fertility. Disclosed is the
use of a tetrahydroquinoline derivative conpound
having the general fornmula | for the manufacture of a
medi canment to be wused for the treatnment of
infertility. -21- Disclosed is the use of a
t et rahydr oqui nol i ne derivative conpound having the
general formula | for tH8-manufacture of a nedicanent
to be used to prevent fertility. The conmpounds
Meghodtfoptbe groprattion nf iswlaablohirentevtial devives dsuthneatment  of
in B HOKABAARAPERLM sl SOLUC BnPHSR BEMATRSRAS!
nmet Invention”is

prost at e cancer and riosi’s
illustrated by the follomnng exanpl es. Exanpl es
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be prEeied & dhe Ao QR AFMFITEI Eatiode¥ QS infired 2t 10 r,ga eSS
products 0] he’ exanpl es

throu% g% f?t herw se, final,

W e T8 r?ﬁ?q of. f ResiRicHsy ag Anses o1 beadaministard at
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“%m#%gﬁ"”““%ﬁ%%rﬁgﬁﬁﬁﬁ ARl 3gPUpReiBieRt ampunts  t o /

the sol vent m xture before tyophilization. The

foll owi ng-analytical HPLC nethods are used: for
thod 1: Colum 5

: Thus, %ﬁtc@fn gﬂ%{a&&?df?é ff g%&%’gh{l&r}.‘fafl bgese%nl d etecti on:

20

pm L
e 40 C solvent A
Drsclogélcprs th%%sé b tetf&iy?*ﬁ}]urgoﬁ" e & %ﬁ]{{ B: CH3CN. sol vent C

WmPQBm‘i hmﬂgqt&e geriseal fqrrﬂﬂadcfpeﬁleenanufaamdof agiitiament o be
used féﬂﬂ‘ﬂé ekt BifGisordeR El/e%gﬁsrivct dﬁ r‘tfi? (I:%%}%%i)pajﬂﬂvag 00

t.hen constant for an a
Thus, patrents in need. thereof can be administered wrth suitable amounts * of the

~ compounds according to the invention. -

Disclosed is the use of a fetrahydroquinoline derivative
~compound having the general formula I for the manufacture of a medicament to be

used for the controt of ferhhty

Disciosed is the use qf a tetrahydroquinoline derivative

- compound having the general formula I for the mamfactire of a medicament fo be

used for the treatment of infertility.
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AB/ C =10/85/5 (v/v/v). Method 2: Identical to nethod
1, except for the gradient used: G adient: solvent
AIB/IC so = 75/20/5 to 15/80/5 (v/v/v) in 30.00 rain,
then constant for an additional 10.00 min at AB/C
=15/80/5 (v/v/v). WO 2004/ 056779 PCT/ EP2003/ 051024
-22 Method 3: Columm: 3 pm Luna C-18(2) 100x2 nm

flow 0.25 m/nin: detedli-on: 210 nm col um
tenperature: 40C solvent A H2Q solvent B: CHICN,

D'@@F%ﬁthe@sewtﬁmhmmtsiwme buffer, pH 2.1; gradient:
e O Gt e Ykl 1Bey ki F0Hol O ek o 30 00
tional 10.00 mn at

mn, then constant for an ad

mﬁ’ﬂ&"ﬁi‘@“%"%@ﬁf@"ﬂf‘?ﬂﬂﬁy 5 Method 4: Identical to
G adi ent :

g Einlffnd sP eSS ierdbbar 4% U RE e 139 Ren S 2 56 00 i n.

hortogerdep@net disdrddrosucipas Wi diicer) Alostid cOerMhdler@bmetABIC =
10/85/5 (v/v/v). Method 5: Identical to method 3,

Thegireation if illnstretedbyytha ftilloming esegles.G adi ent :  sol vent AB =
75/25 to 0/100 (v/v) in 20.00 mn, then constant for
an additional 10.00 min at A/B/C = 10 0/100 (v/v).
Method 6: ldentical to nethod 1, except for the

8]gl ent used: Gadient: solvent AAB/C = 35/60/5 to
5/ 5 (v/v/v) in 30.00 mn, then constant for an
10.00 min at AB/C =10/85/5 (v/v/v). The

Ge“F’B’ Y methods are used for: prepar ative HPLC .

The Bdllo Jilitons iline.

DIP %{,ﬂg%.&é 1% gél“%ﬁor acemﬁg4 acl | W‘?ﬁﬁ ?
15 P Rissproiiebkfaing 87 X itkroghc tidy PBADT At 1

butyky @p«bpmhoﬁglata.nmﬁé %@@wmﬂde@al-mmmw -tBetrettylupmiun? 10.

tetrafhibrobdia®; BPU GO ﬁ?zﬁb.&kﬁﬁ%ﬁﬂﬁ Dﬂﬁfmem@ltéﬁ% lu%?]ﬂlm _
{ e aril acuo

hexa'Egd%%ﬁ%%%é %H(Ogl ent: 5 dﬁé%? g;:%y ’v&\%o gb/ 20

fioorgnyim eghgxycapbanytichiopydes) DMF EONAM quﬂly rEpmidg] rﬁ;)corn erfe

bum:emlmnﬁfIEEpwmhydiwﬁnaﬁ)et ection: 210 nm Exanple 1
|- 4- carboxylic_ acid

phen
The liaPeSae%%l fing}_praduptsflepmibed nthe meruelen mgqypréwﬂs@g the 4-
Beﬂstpmlmmbmmmgram(ﬁeﬂmﬁ exp2ahydr o ~ui nolin-6-yl} “anide

Unless stated otherwise, all final producis of the examples below are lyophilized from
‘water/14-dioxane mixtures or watex/acetonitrile mixtures. If the compound was
prepared as a HCl- or "TFA salt, the respecuve acids were added m appropnate amounts

to the solvent mixture before lyophlhzahon
The following analyt:cal HPLC methods are used for determmauon of rctentlon tmleS'

Method 1: Column 5 pm Luna 0—18(2) 150x46 Tm; ﬂow- lmllmm, detecuon 210'_
nm; column temperature 40 °C solvcnt A CHgCN/HZO l/9 (va), solvent B:

FI ti onal

~CHiCN; solvent C: 01 M aqueous tnﬂuoroacetlc &Cld, gmdmnt. solvent. A[B!C =

65/30/5 10 10/85/5 (v!va) m 30 00 mm, then constant for an addltmnal 10. 00 min at
AJBIC =10/85/5(V/Vh).

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

= 7520/5 to 15/80/5 (viv/v)in 30.00 main, then constant for an addmonal 10.00 min at
A/BIC=15/80/5 (v/vh).
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' Methcréits

(a). (2.2.4Trinmethyl -1, 2-di hvdroqui nol i n- 6-yP-carbam c
‘womododsent - butyl ester 25 A m xture of N-Doe- ped/EP2003/051024
phenyl enedi am ne (75 g), MySO4 (216 g), 4-tert- :
but yl cat hechol (1.8 g) and iodine (4.7 g) in anhydrous
acetone (600 m) was heated wunder reflux for 20 h.
The MgSO 4 was renoved by filtration and the filtrate
was concentrated in vacuo. The residue was
chr omat ogr aphed on a short plug of silicagel wusing
hept ane/ et hyl acetate = 8/ 2 (v/v) as the eluent to
give the product as a P eown oil. 30 Yield: 41 g. WO
2004/ 056779 PCT/ EP2003/ 051024 -23 (b). (I-Acetyl
Method P Ctﬂltmni: Bremiiyha C-12¢2) L 000l b Howob. 2 mBiiln) ddafiazic aci d

g chRivh tdatpedhure: 46 Siivel RGB! LR Gl: CHIENSBAR ?}2
vy

prosff %{‘%ES%‘ 34 eﬁaﬁrﬁm%@r Bk B s

20.00 app, eeﬂseetforﬁn)adtltp@r@@@m SOVBO— 10439/10 fdleteld

Meth&b.r £ 0, /Cf to'ﬁ‘reglgélfi Ce?;Eél'ﬁl %L&rg %I Ll Ogt éx{ageﬁyéoﬁ'ur %@&5 ate
~ 6513t 1 10/85/5 (i) 1 20.99 i e m e a@qqeoner@aﬁ.m Player
Aﬂy@%&ﬁ®$ﬁﬁﬁﬁ@ued dried and concentrated in vacuo. The

tit compound. was obtained b stallization from-
lgg g:pgtod %‘I cxgegt folztge gadte% ufeél gradlent solvent A/B =

7525 t(Y/IV}lS 26:08 miy, herPcodsiant fored iditioftal 20.00 inincht 8/BICROI | ne ' i.)

OHOOEMQ conmpound described in exanple I'b (15 g) was
tirred in a mxture of CH2C12 and TFA (9/1(v/v), 300 -

Methoﬁ«rﬁ) Idergical jo methothly excepidior thngradicnt uved: Gradient:colve AdBEN t o O
= 35/6015 t@ DI/ &r/viY)lth 3E0SIEHed dnitdat for 4 baikticRaldobb agyaouUS

Ap/ChaghsaQlaL4 0N The organic layer was separated, ,
washed w 't brrne dried and concentrated’in vacuo to

The fofjowieg tobtbods predsed foipriphattHPIICIAkifs@Batised Wi 't hout
further purification in the next step..:Yield: 10.4 .g.

Methog 45 Colgmp protp ClSe Gradisnty Pil% tiflpatorcptizceid in BoQ/CH:EN| meth

on, ViV-)EHs@NIW motrqw 000 @D ﬁM-z:&rmﬂed@aﬂg Gk 60 letfel I Of

separafidd® TSNIRGE NShodGHC r‘!ﬂ@egp(pk gnsl gve 1g0 @n‘,g]le PEA

| CH2Cl 2
cmm“ﬁ%%“g%%mbﬁc‘?ﬁﬁnyl chIorrde (9 8 g) and the resultrng

Method B Calith WSt 18, [ iR, O, BH (AR QIRBhHRy VBter

o100 Py 30 R BRRBNSS th%aéﬁ%feseprrrﬁ%t%ﬁﬁwa%tﬁam e

crystallrzed frontethyl acetate 25 Yield: 15 g . P
Examp]e] ‘ SRR I T O

A mixture of N—Boe—l 4-phenylened1amme (75 g), MgSO4 (216 g) 4-tert-rr

~ butyleathechol (1.8 g) and jodine @7 g) in ‘aghydrous acetone (600° ml) was heated

under reflux for 20 h The MgSO4 was’ removed by fiIh‘ation and the ﬁltrate Was

- concentrated in vacuo. The residue was ehromatographed ona short plug of sﬂtcagel '
- using heptane/ethyl acetate = 8/2 (v/v) as the chient t6 give the product asa brown 011

Yield: 41 g.
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(e) Biphenyl -4-carboxylic acid
WO Ro0aos7y4 - 4- (4- met hoxyphenyl ) -2 2 4-tri met hylpCt/ER263451024
t et rahydroqui nol i n-6-y1] -ani de Waile stirring,
alumnumtrichloride (9.7 g) was added to a m xture of
t he compound 30 described in exanple Id (10.0 g) and
anhydrous anisole (50 m) and the'resulting mxture
- was stirred at 35 C for 18 h. After this tine, water
was added at 0 C and the resulting m xture was
extracted wth ethyl acetate. The organic | ayer was
separated, dried and‘%%rtially concentrated in vacuo
.nd.the ntxture was stored atIO C for.19 h. WO

e tate S cdt ected by flltratlon and dried in
A soffigfehe § P\“r;@ oot i ol mldn P (200mh a5

- CHoQlf §200 gtl)pw@ regdledtio @Z€ bivoeyil icldordsi (@l ml) in CH,Ch (50 ml) was -
.added Hrop@ié.yAfied -coriplay ARANILDIRE %zhhreZWa% sfirrbd ket Bt vdon? 3 4-

solutJ n_of the
B e ol 180 6 MRt o g bty
5P i'g%g‘.# P pongentrated, e vagere eaw&eovqmppew wis W

cry ndrooohyl Sete) in CH2CI 2 (50 m) and the mixture
kept for.4 h at 0 C Water (ca 500 -nl) was :
Ywm?%ﬁ%fully added and the resulting 10 m xture was .
vigorously stirred. The organic |ayer was separated,

drled and concentrated i'n vacuo. Crystallization from

) filtyleqiindlihe conpound. Yield: 6.1

The cgtgp ng%r% tﬂ'l;)F(i myfpé{ ﬁ’;ﬁ %#éﬁ%% l.lcll a{ngturl X a%%% ¥§|H2012 and
TFA (9/1£v/%). 3Q%rad foy2 h.[The ;e@ctmntngxtm fwagleonled dowioloiOriCGmdifle- ami de
pH adfieee ke bHpY m@zméquem RaOR lsbifriRN TR o fa%tp@étnd

separa éh%g g é;acg}gh a coé?entrateggt)‘z vicuo 10 &e the gru re
pmdwg t?ﬁﬁnﬁéggﬁ;iéﬂéﬁﬂ;zéﬁﬁwﬁP%R?ﬂﬂﬁwﬁPochlorlde (17 mg) .

Yield: 1@ esul.ting mxture was stirred overni ght, after
whi ch water and ethyl acetate were added The organic
| ayer was separated, dried and-concentrated 20 in
The product was ourlfled by‘preparatlve HPLC
1! ATHY ,,‘:u drisety -2 di-trispathyhal 2-dihvenogn inf6-YIR3CN
mmwﬂand wat-er .cont ai ni ng: TFA to give the- correspondlng TFA -
ield. 18 ng_.(TFA-salt); NB—ES += 576. 6; P

To a s o&of&e comlioaymb@s?ﬁbﬁd treemplg lgf 2 E@aﬂ%’lﬁé 0 ml) in

CHCL, (100 ml), was added 4-biphenylcarbonyl chlotide (0.8 2) and the resulting
mixture was stirred for 18h at room temperature. Water was added, the organic layer
was separated, dried.and concentrated in vaéuo. The product was crystalhzed fiom
ethyl acetate.

Yield: 15 g

_ '(e) Biphenyl-4-carboxylic acid [1-acetyl-4-( 4—methoxvohenvl)u2 2 4—tnmeﬂ1v1-l 234

etrahydrogumolm—ﬁ—xl l-amld

- While stirring, aIummum tnchlonde 0.7 g) was added to a meture of the compoundi

described in example ld (100 g and anhvdrous amsole (50 mb) a:nd the resulting

- mixture was stirred at 35 °C for 18 b. After ttus tnne water was added at 0 °C and the .

resultmg mixture was extracted with ethyl acetate. The organic layer was separated,‘
dned and partially concentrated in vacuo and the mixture was stored at 0 °C for 18 h.
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25 Bi phenyl - 4-carboxylic acid
wd boogesstyl - 4-f 4- (2- di met hyl am no- propoxy) pheli’)dﬂ(EP@en%mamu

4- trinmethyl-1.2,3 4-tetrahydro-quinolin-6-vl}-amde
According to general procedure A, the conpound
described in exanple If (70 ng) was al kylated wth
3-di net hyl am no- pi opyl ebl ori de hydrochl oride (19 ng)
and Cs2CO3 30 (200 ng) in DWF (2 m). The product was
purified by preparative HPLC (nethod A) and
| yophilized froma m xture of CH3CN and wat er
- containing TFA to giveZ¢he corresponding TFA salt. WO
2004/ 056779 PCTI EP2003/ 051024 -25 Yield: 58 ng (TFA
The fogrhed)preciyBateShs colbdidd] by fnGdO add didRlCracki toghte B6titE N -
compbfi®lt hod 3). Exanple 3 Bi phenyl -4-carboxylic acid O
-acetyl 2 2 4 trinethyl-4d4 (3 norpholin 4-yl- -
Yieldy¥.8poxv) - phenyl )-1 2 -3 4-tetrahydroaui nohn-6-yl } - ani de
5 According to general procedure A, the conpound
descrlbed |n exanple |f (70 ng) was al kylated with
R . dlo2PndN

(0. BHheB1 b s -“@%5300 o)
tetrahbydlo-hihok imidd ‘ pu
C (nethod A) and Iyophlllzed fron1a
2

r
Toa muﬁbwfaze%m@fﬁms&méd W BhplE @%@' i, ’éFﬁdoCinl% e the

°Cwk Qe L&iw oIf[@ﬁl%lgide #%E‘EY e 66 o) 0)

was ‘*éljt or °C- Waigr (5 SR0) malk wasaardislly| addedgmd dhe @Sta'@wt yI
mixin® Avas rvgetrdasly - stivfed.- (Thy rarghinie- Pyl wed hepayated, Rty hdd- 1. 2 3 .

concetitrated i BRI CHIAb ARG ﬁamémyﬂ&etﬁ%@cﬁde’a‘%%ﬂg cSpdufa. gfen(eg_glo _

procedure A, -the compound described in exanple |
Yieldipghg. i s was al kyl ated with 2-picolyl. chloride
hydrochl oride (33 ng) and Cs2CO8 (325 ng) in DMF (5

n1) The product was purlfled by preparat|ve HPLC
q p . . . CN

- - 5ndi ng’
I\/S— ESI [ I\/H-H] +=

Gene&ﬂﬁoéeduﬁl-& Tﬂ s&lﬂt&m%’i’ ﬂf@ Jbﬂﬁ)&ﬁfdnﬁ‘ﬁn eggnlﬁ%( ‘H‘TP]IOG 5

PR Caaaew%@ﬁ@pwﬁmw

Theessulfine nixtvre wassstiped gvatmaht, eftepurbichl waters- y! |
and ethyhme‘lde were added. The organic layer was separated, dried and concentrated
in vacuo. The product was punﬁed by preparatwe HPLC (method A) and lyophxhzed
from a mixture’ of CI-I3CN and water contammg 'IFA fo glvc the correspondmg TFA

" salt.

Yield: 18 mg (TFA salt); MS-ESI; [M+H]f,=..s76.6; .H?LC: R; =14.96 min (method 3).:

Exémple 2

Biphenyl-4-carboxylic acid {1-acetyl-4-[4-(2- dlmethvlammo—provoxv)—uhenvﬂ-2.2 4-

trimethyl-1.2.3.4-tetrahydro-quinolin-6-yI}-amide

According 10 general procedure A, the compound described in examp]e lf (70 mg) was
- alkylated with S-dlmethylammo-propylchlonde hydrochlonde (19 mg) ‘and 032(303 -

(200 mg) in DMF (2 ml). The product was pun.ﬁed by preparahve I-IPLC (method A)

~ and lyophilized from a mn;ture of CI-Ich and water contalmng TFA to nge the o
‘ con‘espondmg TFA salt ’ = -
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According to general procedure A, the conpound
walzwenidsed in exanple if (100 ng) was al kyl atred/rmzod3/051024

3- chl ormmet hyl - 1- net hyl pi peri di ne hydrochl oride (33 ng)

and 25 Cs2C33 (325 ng) in DVF (5 m ). The product was

purified by preparative HPLC (nmethod A) and

| yophilized froma m xture of CL13CN and wat er

containing TFA to give the corresponding TFA salt.

Yield: 60 ng (TFA salt); MS-BSI. [M+H'' = 615. 4;
HPLC: Rt =16.70 nin (rre§ hod 2). WD 2004/ 056779
PCT/ EP2003/ 051024 - Exarrpl e 6

. Bughen -4-car boxyl i c_aci
Yieldg 38 mg GERA 311)4M§2‘3‘S§|[M+m|‘a?ﬂor‘ﬂoHBHﬁ&péé%m(]nﬁ@Q@)
ki methyl-1 2 3 4-tetrahydro-quinolin-6-yl}-am de
eprding to gener al procedure A, the conpound _
beo |n eéaan% i f 'ls was- alkylated with

The product was

pur|f|edAby'pfeparat|ve HPLC (nethbd A) and
| yophilized froma mxture of CH3CN and water

Accm@ﬁ@tt eﬂér@ﬂ)ro-ﬁgd%ret@ tﬂa‘c\ﬁﬁl BLE@ &ge RE70 )
o E-g oA (261133){:% ﬁf@ B?E)E%%F(Z e

The PRdusy Wamlgﬁqdﬂ’@ pieppretivediPd.Cl(metho@Ay4nd Jyophilized from a -

mmquHm iyl watbr Eohta@ring TR 13 gfre YleBirdipomting TREAME] - 12 3
tetrahydro qU|noI|n 6-yl)-am de According to genera
Ylldaﬁ&géa"ﬁééalf)\ $-HEL REHEO meal BRI Bedlmmﬁngh@a?f (100
ng) was alkylated with 4-picolylchloride :
Exampidr ochl oride (33 ng) andCs2C03 (325 ng) in. 15 DWVF (5

),- The oroduct was purified by oreparatlve HPLC
Binhen -4 _.!_ i 514 PSPRRVI-L 0 4 .‘!_!__1 f:._.enw-n’ EANIAINA VY .2._.' and -
phenylj3 f'4LunssnLﬂ_o-L A}-apidgi ve the,acorrespondlng TFA . .

Accor%%%go’ _ %‘g“%n %TFA sal t%scnbl\é%%ss : [egl\ﬁi -Bn_lg)596 4
was aﬂwi#ﬁbwi%%pmlwlaﬂ:buﬁqhydcocabndb (33 mg) and Cs,CO3 (325 mg) In =~

DMF [ i} -1hé- m W ad {uéﬁadpi%ﬁ &We!parﬂm%aﬁbﬂé%{neﬂzé&np[)oindZ 24
hyd .
%] amg:Nt ccgr ro %hgghggé?‘%Yog?dure

COreSpRNAIpE, '% ound described in exanple If (100 ng)
Yield: 60 mg (TFA salf); MS-ESL: [M+H]" = 596.4; HPLC: R, = 19.75 min (method 2).

Example 5

. Biphenyl-4-carboxvylic . acid { 1-acetyl-2.2 4- trnnethvl—4~[4—( I-methvl—mpendm 3-

According to general procedure A ‘the compound described in example 1f (100 mg)

‘was alkylated with 3-chloromethyl-1-methylpiperidine hydrochloride’ (33 mg) and
Cs2C0s (325 mg) in DMF (5 ml). The product was parified by preparative HPLC
(method A) and lyophilized from a mixture of CH;CN and water containing TFA to

give the corresponding TFA salt.”
Yield: 60 mg (’I'FA salt); MS-ESE: [M+H]" = 615.4; HPLC: R, = 16.70 min (method 2).




10

15

20

80

| Yield0g56s (TR Gali) MEEK

was al kyl ated wi th norpholine-4-carboxylic acid

wd 20¢hie@fopropyl ) am de (53 ng) and Cs2CO3 ( 3erfbhodsRsi024
DMF (5 m). The product was purified by preparative

- HPLC 25 (nmethod A) and |yophilized froma m xture of
CH3CN and water. Yield: 95 ng; MS-ESI: [M+tH += 675. 6;
HPLC. Rt =18.24 mn (nethod 3). Exanple 9
Bi nhenvl - 4-carboxylic acid {l-ace Ity
4-[4-(7-azeyaan-|-vl -et hoxyj-phenyl]-2 2 4-
]Jrimethyl-1.2.3.4-tetrahydro-qui nohn-6-v13-am de 30
According to general ptecedure A the conpound
described in exanple If (100 ng) was alkylated with

‘Exanipléhexanet hyl enei m no) et hyl -cbl ori de hydrochl oride (42

mio B0 VR 2008 GBC118 FET) EE200, 05024 7 G208
trimetly 4ty dmenuipolincfry residen) and Iyophlllzed froma

Accox%flé tb'rg Px%'&é%qrﬁ&aggl ?‘Q,“ﬁpg,,ﬁ% nt'gﬁim ng y‘{e e th(?
mEhind %&

was allgglaged, w1th[ pti:’)qamncgghyl @hlopm_@dromlomip](?) Hhod
(325 2p) in IBIEGani | The pOABE phe pytified by piefoetyb HPL@ GhethddlA)
and lycﬁ Bkl ﬁ'@n 2 zﬂm‘hfe' N 4ad %at@x"‘c\/orn{aﬂ:ﬂ}ésrﬁﬂ 'E?Eﬂ@ LYARA

&JF ? 4- tetr ahydro-qui nolin
ng o] general procedure A the corrpound ‘Z\)

_ a1 L 6.4 )C; MRS 16,78 i (bRl 29
plcoloylch or|d ydrochlorlde (488 ng) and Cs2
2 ng) in io DVMF (10 mi). The product was purified
E"amﬁ&‘ﬂprepar ative :‘BPLC (method:A) and 1yophilized froma
BiphetiilXtodthexytit  Gikili3 CN-fu86H- mh_ﬁﬁ?agt@ﬂigg[ M@?%@A &@?g?.ve t he
qr ie sal t o
hengfl - 2Apl H?'?I@éb@@ PLC Rt 16.55 min (method
Accor@hg to gen&mamﬂemnem Be mbﬁﬁc)ﬂnd AesGiticl X WahBleA (D0 me)

iy aﬁcﬁa@&%fyh e ekiﬁ millpﬁﬁqug( &%%éée Accorgjiﬁlge : gy‘l B

mé;gﬁﬂ? AL R ARG e

Iyop ﬁn@‘l’lﬁla\‘ mixhge Qfg{?quhhsm@IWatomdmmgt TFA to give the

cones;ﬂan&:hngmadltet anmi de (24 ng) and Cs2C08 (325 ng) .in DVF
z 20 The product’ was purified by

Yield: é%@gé%%ﬁ ol MBS [MHEHT Fro 696 BRRE: Reyolf16 mlz@ubﬂfqdébn a

COTITe
CCOF

Example 8 L . T S .
Mornho]me—4-carboxvhc acld [3-{4-f 1-acetvlnﬁ—I'(bmhenvl—élw-carbonvl) amino l~2,2,4~ {:)
trimethyl-1.2.3 4-tetrahydro-quinolin-4-y1}-phenoxy)-propyll-amide T el

- According to general procedure A, the compound described in example 1f (100 mg) -

was alkylated with morpholine-4-carboxylic ‘acid (3- chloropropyl)amlde (53 mg) and
Cs2C0s (325 mg) in DMF (5 ml). The product was purified: by preparauve I{PLC

. (wethod A) and lyophﬂxzed from a mixture of CH;CN and water.. -
* Yield: 95 mg; MS-ESE: [MHH] = 675.6; HPLC: R, = 18.24 min (method 3). ~

Example 9 : _ )
Biphenyl-4-carboxylic _acid  { 1-acetv1-4—[4«(’)-azenan-l-vl—ethoxv)—nhenvﬂ-Z 2.4-

: trimethyl- I,2,3,4—tetrahxdro-gumohn-6-xl y-amide.

According o general procedure A, the compmmd described in example 1f (100 mg)

was alkylated with 2-(hexamethyleneimino)ethyl chloride hydrochloride (42 mg) and
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15

- (a).

50

m xture of CH3CN and water containing TFA to give the
WwWOepHespOndi ng TFA salt. Yield: 40 ng; MS- ESPCTI/EP2003/051024
[ MFH] +=562. 6; BPLC. Rt=21.63 nin (nethod 2). -Exanple
12 Bi pbenvl - 4-carboxylic acid
Il -acetyl -4-(4-allvl ear banovhnet hoxy- phenyl -2 2 4 25
trinmethyl-1.2.3 4-tet aahvdro-quinolin-6-yll-amde
(a). (4-(I-Acety| 6 1-4-carbonyl -_)amno] Z 2
4t ri met hyl - 3 4-tetrahpdro- quinolin-4-vl} hu
enoxy)acetlc aC|d tent-butyl ester A mixture of the
conpound descri bed |n5%&anple 1f (2.58 g), tent-butyl
br onpacet at e é826 ), K2C3B (2.8 g) and acetone (100
C:CQH §325apg) dn PMFel hr THegprhdugt wBOpWEified hie prpititivs EPLG30

(methof A aﬂcElj?Bptﬂﬁe(bftoxﬁ lalnhik@id STCHROB ol vafet bdntaii® TS to
product that was

ive thdd & Al vacuo to give the
& usegﬁﬁ%tfg ut. fiwther purification in the next step. WO

Yicld:F00dy (U5 £210; NCESERAORE ~050.824P1C: RB= Yi Bl riin (ﬁetﬁodgl) (b).

(4- {1-Acetyl 6 _[(biphenyl -4-carbonyl ani no] -2

Examdioihl Methyl -1 2 3 4 tetrahvdro-
Hﬁynogln 4- yl}phenoxx)gcetlc aC|d S The conpound

Mu&%zﬁu@m (971 (viv), 100 m) for 3
h. Tol uene (100 ) was added and the m xture was :
Accordipg tocagraral heagedure A daromipounyi deseribddan examgle 15(0@igcovas t hat
a]kylammmiﬁﬁmﬁdhwﬁe hytirdhride msuﬁg Catahmgcos\@sel d5 & 3 9
A Y,
mh@g % i aes %@{ Ly R il B € ety Oand 4.
g mojxtre 01 4C EoL cwaéﬁrq@rlﬁemgn VP 1&ivenithe

cmﬂﬂ@mﬁegﬁﬁApmbcedure B: To a solution of the conpound

Cri 2b (82 _rag), all Ian1ne (37 ny) -

Yield: gﬁ%“"ﬁ)ﬁ%ﬂ@é@ ggi?h&h&b%‘%ﬁf ‘?n 655 meRieRetea T (84

3)- 15 ng) at room tenperat-ure. If the.reacti.on did _not -
reach conpletlon after 18 h, nore TBTU and DI PEA were

Exmmﬁg d. After conpletion of the reaction water was
ed t he _organlc Iayer ‘was separated mashed wth
ay = .‘ . 2 s

12344 —mmﬂﬁ ‘ aﬁﬂed by preparatlve HPLC (nethod A) .
Yield: 48 rag; M5-ESI: [MtH += 602.4; HPLC. Rt=18.19

- Accordine fo (gﬁaggq; @Epcqﬁ)ne A, the compound described in example 1f (100 mg)

was alkylated with 2-chloroacetamide (24 mg) and Cs:CO3 (325 mg) in DMF (5 ml)
The product was purified by preparative HPLC (method A) and lyophilized from a
mixtare of CIIgCN and water conta;mmg TFA to g;lve the correspondmg TFA salt..

Yield: 40 mg; MS-ESI: [M—!-H] = 562.6; HPLC: R;=21.63 min (method 2). ;'

Example12 S T T
-Biphenvl—4—carbo§jr_1ic_ acid rl-acetvl—4-(4~allvloaxbamov1methoxv—nhenv15~2.2.4—

trimethyl-1.2,3.4-tetrahydro-quinolin-6-yl}-amide

quinolin-4-yi}phenoxy)acetic acid terz-butyl ester |

A mixture of the compound described in-example 1f (2.58 g), tert-butyl bromoacetate
(826 pl), K2CO;3 (2.8 g) and acetone (100 ml) was stirred for 18 h at 50 °C. The solids |
were removed by ﬁltratlon and the filtrate was concentrated in vacuo to glve the
product ﬂ:tat was used Wlﬂlout ﬁlrﬂzer punﬁcahon in the next step. '
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20 Exanpl e 13 Bi phenyl - 4-carboxylic acid

w¢ 2e0a08d7yd - 4- [ 4- (i sopropyl car banovl - net hoxy) eamibes/osio24

2,2,4-trimethyl -1.2,3,4-tetrahydro-guinolin-6-yl}-anmd

e According to general procedure B, the conmpound

described in exanple 12b (82 rag) was treated wth

i sopropylam ne (38 ny), DI PEA (226 1d) and TBTU (84

rag) in 25 CH2C12 (5 m). The title conpound was

purified by preparative HPLC (nmethod A). Yield: 45

rag; M5-BSI: [MrH] += 604.6; HPLC. Rt =18.63 mn

(method 4). Exanpl e 438Bi phenyl - 4-car boxy]ic acid

11-ac etyl -4-(4-diethyl car banoyl et hoxy- phenyl -2 2 4-
Yield: Bi2rget hyl - 12, 3, 4-t et rahvdro- qui nol i n-6-vl | -ani de - 30

According to general procedure B, the conpound o

described in exanple 12b (82 rag) was treated W th

. I P dJBI)

9 n)

The t|tIe conpound was purlfled by

The dé ﬁﬁﬁ @ésbﬂ'&d E% QQ) wid) tnreﬁlgld 10@1 C%LESI
e O R dpesn s £ °ﬂ%ﬂ8éﬂﬂb‘s¥a led i o skl vn o5

concegtrgt@ ﬁbfqrfyp g g(lw W)pmdmmodmt iat was used mthout ﬁ:lrther

purificgipinanoy! ] - net hoxy} - nheny)-12 3
4-tetrahydro-quinolin-6-vl]-amde According to genera
Ymk%ﬁ%@edure B, the conpound described in exanple 12b (82

ng) was treated with 4- pi col yl am ne (70 ng), DI PEA.

Iﬂ'D_(

(226 11) and TBTU (84 ng) |n CHQCIZ (5 m). The title
b3l PhHen{1 'R :

(c)' RAIG 0,98 ) A oLl Al e Eh-od A)
QQg"u{e% o, uﬁl‘éﬂné mxture of CHACN and wat er
con al ni ng correspondi ng TFA salt.

Generdl ptogedvd@ Brifjo é’iﬁﬁmﬁaﬁ' the; cotdPoua®ldescliddilf xamphS3b 632

mg), dllirﬂaﬁe (ﬂmg)]ﬂlid:l%f)’( | P2k Eﬁ‘@% &) ¢s W TO®

mg) oL R 34%65%8393 lye?f’&?lh 10t HeRcbgomplpfion aler 131k, mogs hyI
TBTWand DIFR A wewglagdd mapletm@f;hle]reaamnd@mm pdfiedyghet 0

organig ¢ayer wds spyaetedretishedSwitd hihe CRI¥D abNEbnRaSEd BOGelonTiRXanpl e

ftle oot P%g%;ﬁefwgmg@%%%%}gﬁgh%@rfaryl am ne (63 m).-

Yield: 48 mg; MS-ESI [M-l-H] = 602.4; HPLC: Rt-18 19mm(method 4) B

Examplel13 ¢
Biphenyl-4-carboxylic” acld :
2.2 4-trimethyl-1,2,3 4-teh'ahvdro—uumohn-6-vlt

According to general procedure B, the compound described in example 12b (82 mg)
was treated with isopropylamine (38 mg), DIPEA (226 pl) and TBTU (84 mg) in
CHzCL (5 m). The title compound was prrified by preparatwe HPLC (method A}

. Yield: 45 mg; MS-BST: [M+H] = 604.6; HPLC: th 18 63 min (method 4)

Example 14

.' According to general procedure B, the compound described in exaﬁaj)le 12b(82 mg)
- was treated with diethylamine hydrochloride (47 mg); DIPEA (226 pl) and TBTU (84
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CH2Cl2 (5 mM). The title conpound was purified by
Whradpaseard ve HPLC (nmethod A). Yield: 50 ng; WBTESR003/051024

[ MtH] += 642.6; HPLC. Rt = 21.31 nmin (method 3). t 20

Exanpl e 17 Bi phenyl -4-carboxylic acid

(1-acetyl -4-{4-f(2-met hoxy-et h}| car banoyl ) - met hoxy] _

phenyl }-2.2.4-trinmethyl-1 2 3

4-t et fahydro-quinolin-6-vl -am de According to genera

procedure B, the conpound described in exanple 12b (82

ngy was treated wi th 2-methoxyet hyl am ne (49 ng),

DI PEA (226 1) and TBT\#{84 ng) in 25 : CH,6Cl2 (5

m). The title conpound was purified by preparative

- mg) PR OB rio BheAjtle compshngt wpurified hyprézdiative HREI (netho$20. 4;-

A). HPLC. Rt =19.70 min (nmethod 3). WD 2004/ 056779.
PCT/ EP2003/ 051024 -30 Exanpl e 18

Yieldsp LmgrS-ESL: SMFBD kA1 8.6 HPLCHR, = 19.09 min (method 4).

{1-acetyl -4 _[4-(benzyl car banovl - net hoxy, Zphenyl]-2 2
Exaite 41 methyl -1 2 3 4-tetrahydro-quinolin-6-yl)-amde
cC rd]nglto general_procedure B t he conpound "

1 ag; Ah s ’ ; ' 4 th

|'|r|u[-.| :"'g}j. 4 feﬂh A B l amidd TBTU (84 ng)

Ohdl 2 5 m). .The title conpound was_purified by
Acco pfg %Bl(orrﬂr}e% GtcraoAg desribidn cgm ik by eg) .
was '{Wtﬁrll]mthﬂﬁ@ﬂﬂ@mmﬂmeng)wmmg 2226 ramd t:aﬁtrr(w ma)
CH,CEXa00). &‘hé-ﬁle%bﬁﬁ&rﬂ&”w l: ARati®CHPLC (method A) and

boptief A8k lﬁ%f‘rf’ﬁ f%?dﬂﬁ%n?r. e L

°°”a?0? fto- qU|noI|n 6 y.am de According to general

YieldP95EE Al U%ge 5T 42b (82 |
b ny) §§kg‘; ti el\a[tse I&rﬁ%@ gr rret(?t%e Hté]ll enzlg&{“ﬁil 'ne (49
, DI PEA (2261 ) and TBTU (84 rrg) in CH2CI2 (5 m).
Exampled6t i t | e conpound -was purified by preparative HPLC - .-
Biheﬁ trﬁﬂﬂx ‘ actl:l P-Et!aa ieJl- 4 Rllan-ﬁ-[ Sl als aﬁ)tdBeﬁgtg eggsas
AL QX 3 or ¢ | DOU
phenvl)- e — || i y -',HIL,' '- .gﬁﬁ : NB- ES| : [10/d-+H] 4=

Accor§§§tcﬂgen ceﬁﬁre Blﬁc Z&nﬂﬂuﬂd ﬁé@ﬁ%@% g}?m;g'l?cu %8 ,_f mlg r‘% A hy 4

| was tr?igrpwﬁg L boxi% 3 . )?g) [(32661&5333/4

CHClbrenii Shﬁilﬂecqmmuqdm pinifiast by prapmaive HEBC gngthaddde
Yield: 50 mg; MS-ESI: [M-HH]* = 642.6; HPLC: Ry=21.31 min (method 3)

Example 17 - RN EEE - T
Biphenyl-4-carboxylic - acid { 1-acetv1—4-{ 4- I'(Z-methoxv—ethv}carbamovl) methoxx]-
phenyl}-2.2 4-tr1methvl—1 2.3.4-tetrahydro- crumolm-é—vl)—amlde

: Accordmg to general procedure B, the compound descnbed in example 12b (82 mg) -

was treated with 2-methoxyethylamine (49 mg), DIPEA (226 pf) and TRTU (84 mg) in

-CHCl; (5 ml). The title compound was purified by preparative HPLC (method A).

Yield: 34 meg; MS-EST: [M+H]" = 20.4; HPLC: R, = 19.70 min (method 3), - = =




U

‘was ffq_a

20 According to general procedure B, the conpound
walaRenisdmd i n exanple 12b (82 ng) was treat ed ppigbaco3/051024
nmet hyl am ne hydrochl oride (20 ng), DI PEA (226 p.l) and
TBTU (84 ny) in CHRAZ (5 mM).. The, title conpound
was purified by preparative HPLC (nmethod A). Yield:
35 ng; MS-ESI: [MHH +=.576.4; HPLC. Rr=.19.25 min
(method 3). 25 Exanple 21 Bi phenyl 4-carboxylic acid
{I -acetyl-2 2 4-trimethyl-4 [[4-(2-norpholin 4
yl - 2- oxo-
et hoxv) -nhenvl | -1, 2, 3; 39tetrahyddr o- qui nol i n-6-v11l-am
de According to general procedure B, the corrpound
Examggle 48 | bed in exanpl e 12b (110 ng) was - treat ed with
d (

Blgh@[ %hl é'

h-arhide )
HP 48 3
A°°°©%§‘§ &ﬁ?%%”‘ %ﬁf“f@%’f—fﬁ‘f%’%‘fﬂgsdff?ﬂhga%ﬁ fX@TﬂA” 4*)"@% 5% 9 |
Wip bengylamine (49 me), THREA (326 gl)fand T@W@IW fHCly 1- pro
& mlb 5%? hﬂﬂvemybqud WaPmipifidd by preparative HPLC (method A).
Yleld emg,lé%dﬁ& ﬂ%iﬁ]]m '652 6; }%L%: R bzrzozrgnmﬁ (anﬂgog%l) am no-benzam

(I -Acetyl-2.2. 4-trimethvl - 12 di hydr o- qui nohn-6-yl ) -car J}

anip;angc acid 9-fluoren- 5 ylmeth | ester To a solution 9
: _ and -

18h

Accorﬁl&lg tc? B%Hixggpnﬁ?er at A gfe é:gxtag ac et aetddlil é}éﬁ} Eﬁo}%ggg

- was tgalp it e tElat dmedismine R 1, GUPRA GREGROMATRRIG | t| ¢ -

15

b IY‘@EBaddt‘eu i and. t resulting mxture was
pheny v&5[a1m§ﬁi§y¥l%%@%ate The -or gani ¢ ‘1 ayer was

20

25

30

(84 mgp IIpGHf_(Elz (/saml) m: {irler éokvipeghdbyasofuiifien bp Grep@ e HPLC

(meth&] 4). 95 1.4-Yofdnda
TR R
Yield: 91 g AICREW; VB-Byi! m@ﬁ{]e,g 6h:54. Y eer ST 13r-;4|n5;g élildd ngm‘

trlchlorlde(242 was addedtoamxtu
ound descrlbed i n exaitpl e 22a (16.5 g) and
E"amﬁlﬂ RYdr ous “ani‘sol e( 150 m ) and the resul'ting mxture

Biphei#R8-carbbdyli€ et [13Reti-F Dh-ik hthylcfthsind at er

tiacte
Accordi@oarg’ah@d ;procedure B, the compound described in example 12b (82 mg)

was treated with methylamine hydrochloride (20 mg), DIPEA (226 pl) and TBTU (84

- mg) in CHRCl (5 mi). ;’I'he.tiﬂe,,c()mpound Was puriﬁcd by preparative HPLC (method .

A). . A
Yield: 35 mg; MS-ESI: [M+H] =576.4; HPLC: Rt =19.25 min (mcﬂlod 3) .

Examplezl [ERRTTE g ERRE IR R .
Biphenyl-4-carboxylic _acid . {1-acetyl-2.2.4-trimethyl-4-[4-( 2—momho]m-4—vl—2—oxo- -
cthoxy)-phenyl]-1.2,3 4—tetrahvd.ro-qumo]m 6-yl}-amide

According to general procedire B, the compound described in example 12b (110 mg)

. was treated with moxpho]ine (74 mg), DIPEA (296 pl) and TBTU (109 mg) in CH,CL
: (5 ml). The title compound was purified by preparative HPLC (method A). '

Yield: 85 mg; MS-EST: [IMHH]" = 632.4; HPLC: Ry = 12.48 min (method 3).




10

=

20

30

dried and partially concentrated in vacuo and the

" wooad/eseerowas stored at 0 C for 18 h. 20 The fﬁtm@lzqosloswm

precipitate was collected by filtration and dried in
vacuo to give the title conmpound. Yield: 10.1 g. (c)
1l - Acetyl - 4- (4- hvdr oxyphenyU-2 2 4-trimethyl-1 2 3
4-tetrahydmuui nolin-6--1]- 25 carbam c acid
9-fluorenyl methyl ester To a mi xture of the conpound
descri bed in exanple 22b (10.1g) in anhydrous CH2Cl 2
(500 M) was added dropw se boron tribromde (5.05 nl)
‘and the resulting m xt3ke was stirred for 2.5 h at
roomtenperature. The reaction was quenched with ice
Exanydd22r at 0 C and CH2CG z was added. The organic | ayer

ngi g JBergoéhogm—l?l &Pé S5oxSph 25 420 30 h.
ﬁ;éﬁﬁéﬁéiifﬁrron and
- gunoln-Gryliaad gvlammo-bengaraide pr oduct that was
. -ﬁcge —thrh@ﬁﬂne Fhﬂrfj]% W didolir- 8509 e'aﬁﬁii %—zﬂugreg-' WO
[TEPZ003 = _ . y
tyl - 6- ar no- 2. 2, 44ri et hyl -4-[ 4( 3- nnrpholin 4-yl -

To a JoRBGK YD tgg o ‘Jlld' degcrlgeésin %xeﬁzﬁ:%er %BYﬁ_éfﬂHgﬁ? A f xture
CH’!C%&}&@D’ a3 “2?"@3@& e c}“ﬂ%‘i‘fﬁ QB2."30 g)
18h atgppm Bwere@r yhressate icp PQ0cul) mdv@m 50 ovl) wge Fﬂded,QEV\at er
organivdeyeroskiiesepapune, driva afid dhebnBatelcs vadab I'ER R cothfdindiRCl 2.
punﬁe-ﬁfi')? clAbRG0AA @ﬁlggg@%,g%bﬁz aag SaRgentrated in vacg(r)]

he t|tIe conpoun ur| by chr onmat ogr aphy

_ Ykmigﬁﬁgcagel usi ng CH2C12/ ZWbconcentrated ammoni a in

MOH = 1/0 => 9/1" (v/v) as the eluent. Yield 527 ng .
10 (e). N—(I-Acetyl 4tr|nethyl-4 f4- (3 nDrpholln 4

: e conpotnd descrlbed |n'exanple 22?
e HELT,
de““b(%‘?rf%he : PE‘L\# ﬁsﬁ Y&I"“SrFPéS eeQEQ ) Anl S’i&‘i‘“i“%g e
Tixturg ?vpsfsrt@@d PGS °@€ortﬂ8dt Afteydis tisenyeteatvas eddaﬂ mn Canétimt e ( 15
resultimNdix@irdivagibsibasied o) etfiy]) dcetate. The ' orgamc layer was separated,
dried and partially concentrated in vacuo and the mixture was stored at 0 °C for 18 h.
The formed precipitate was collected by filtration and dried in vacuo to'give the title

compound,

Yield: 10.1 g,

~ carbamic acid 9—ﬂuorenxlmeﬂlyl este

To a mixture of the compound descnbed in example 22b (10 1 g) in anhydrous CHzClz

- (500 ml) was added dropwise boron tribromide (5.05 mi) and the resulting mixture was
_stirred for 2.5 h at room temperature The reaction was quenched with ice water at 0 °C .

and CH,Cl, was added. The organic layer was separated ‘dried and stored at 4°C for 20
b, The formed solids were collected by filtration and dried in vacuo to give the crude -

_product that was used w1thout further punﬁcatlon _
Yield: 125 g. |
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20

were. added. The organic | ayer was separated and
‘wowesingér7wi th 2 M aqueous NaCH (10 nl) and wapef/epdonsmesiozq
m ), dried and concentrated in vacuo. The title
conmpound was purified by preparative HPLC (nmethod A).
20 Yield: 69.8 ng; MS-ESL (MtH * 663.4; HPLC. Rt 14.65
mn (nmethod 3). Exanple 23 N--f
| - Acetyl -2. 24t ri net hyl - 4- 14( 3- nor phol i n- 4-yl - pr opoxy
phnyl]-1,2,3,4- :---¢€
I edr o- qui noa- 6-vl ) -3, 5-di chl or o- 26- di net hoxy- benzam de
According to general 9¥2cedure C, the conpound
described in exanple 22d (132 ng) 25 was acylated with
@- 3, Si-dicefil a2 8 dtinBtiaY-EREBhElinaCihrdnbhl-piEy1]- DI PEA
1.2.3 44ayBlohuindtd HATU (166 ng) in CH2Cl12 (3 m). The .
titl e compound was purified by preparative | IPLC
A mixtore ofithel cAmpouil ebsdribed8n cafile 2BB(IEBE), sME),; Ti.8 7), @93 3;

chlorjpl-og ﬁno@ohnél '(333‘6511 | 8d OFNBY 33 Ras stifrPA0>2: 9n.

car. OXVfIC
Wate bl 330 o RS s Pt ity OBl ey P e o5t ey
dried Méﬁ‘}qeﬂtia@ in Vm‘l?ﬂh?é!ﬂh gompourgyvas purified by chromatography
on silidagblatsing ICHICH 206 ichiehitrafid ymbbrisli MeONME 29 94 bﬂ WHYR
meamaiT/EP2003/051024 33 (a).
(4-{1- Acetyl -6-[ (bi phenyl -4-carbonyl )am nol-2 2 ‘ 0
Yield 27tmg et hyl.-1 2 3 4-tetrahydro- quinolin-4-yl1-ph ‘i)
enoxyl acetic acid eth.ly ester A mxture of the .
conpound described in exanple If (I g), ethyl

©. b!?voﬁg@c%%i ab %_t&%%ﬂﬂ'z;lm-fs- %u (i (8 O B3R RGES D E (25 |

totrahodlos _&meﬁedTor bu*Lq;atevm;asvwne
Genermqﬁs@aﬁxrea’s ot} dé&lqu@&HﬂhJ& b&ﬁﬂ db 3B iR GG, t(gzwas

), 5 mroai/“mit*ﬂ%”mgm ca0g gef p! mg it BRGbRA Ezsaaﬁaﬁ%iq@ 261 d
ml) was 9ddgd BATIU (466 me) 2 rqwdpropcra@ye ﬂh@r@}cﬁwmt}mmzme)ip :
for 18 hrai xeinhsthpetatate. aitﬂylh@ﬁdtef’{ﬂyﬂﬂmwzfn'a'qﬁboﬁs WhOHAB A5 TO a .
were. aé&féh %59 ol 1a3£}  QORANN IS WRE G N Qﬁe@seggg;lq‘;{ aga (1.2
mD él¥@§ﬁPFﬂﬁb“h$¥Whﬁ%wﬂH@‘?FWWPédwFor 3 h
Izy preparatwe HPLC (method A). L . -

Yield: 69.8 mg; MS—ESI [M+H] =663.4; HPLC Rt = 14.65 min (method 3}

SR

. Example 23

' According to general procedure C the compound described in example 22d (132 mg)"' -’

25

was acylated with 3,5-dichloro-2 ,0-dimethoxybenzoic acid (110 mg), DIPEA (255 1))

- and HATU (166 mp) in CHCl (3 ml) The title compound was punﬁed by prcparatwe

HPLC (method A).

Yield: 68.3 mg; MS-EST: [M+H]" = 684.3; HELC:‘ Ry = 13.45 thin (mefhiod 3).:‘ o

Example2d

phenzl)-z,z,mmmethyl-l ,2,3,4-teirahvdro-qumohn- 6—v11—am1de
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roomtenperature. Ethyl acetate (50 ml) was added
wQizigporedes foll owed by water (50 m ). The aqrEIEP2003/051024
| ayer was separated and extracted with ethyl acetate
(50 M) and the 1s conbined organic fractions were
washed with brine. The organic |ayer was dried and
concentrated in vacuo to give the product that was
used wi thout further purification in the next step.
Yield 1 g 20 (c). Methanesul fonic acid 2-(4-
(l1-acetyl-6-[(bi phenyl -4-carbonyl)amnol-2 2 4
trimethvl-1.2.3. 4-tetrahydroquinol i n-4yl) phenoxy) et hyl
ester To a solutlon of the conpound described in
(@). etafiphesty2fi] apbnifl)PFy i BAGERD- ( 15
indlin)4,-v1 awaﬁﬁ@ ﬁﬁwﬁ solutlon of nethanesulfonyl
chlorlde (310 pl) Cl32C12 (5 mM). After 2 b, water
Am%@ﬁ&@é@npqméd@@ahm@xamﬁekf(s pethdbenhoagtied 203l 25
chcasqwemtg) aldeftetbit (28 &lliOwas Hifted fok loen &W@Um B& s i fied

e t a |

bl %%*M*a?‘igﬁe R
$ﬁ€%ﬁh t5Pc aC|d

Ykm{izgcetvl L{2 [ Lfuran-2- vlnethylan1nol ethoxv} 30

phen | -22,4trinmethvl-1 2 3 _
4- tefahydro oui nolin-6-yll-am de General procedure D

. of the CO oound descri bed (i n exanple 24c
: ! SRCY d ,=_vekg ;' [RCRECS nhenyl ne

albydro ef anidg was stlrred at 70

b. Th re was concentrated . in vacuo and
Tos %"H%"’b?%ﬁ‘h%?fn%%ﬁl%atﬁg R R A AT L P
was cprgfully pédgd BJATFEBhma), pndethé-Rlidingmeiximodwas)stimsidfor 3 h at
room hepppfaiud. BEY] hdeQED (30 FLPShd raad&fmoﬁﬁcﬂnm £r (50

My -

). T4 9‘#%5@12@" o 48 kel Qi SRPRS %gzgff‘ U
conibigpd rgapicsfie "(eﬁf'ew%?ﬂl w;h brings, Therrganisdayst was dried and
concefiiajadan vicud tacgivatbapbdict thativehs used without further punﬁcatzon n

'ﬂmndﬁkmgcetyl 4- (4] 2- (2- hvdr oxv- 11-di nmet hvl -.et.hyl.am no)

et hoxyl - phenyl )-2.2. 4-trimethvl-1 2 3 ,
Yield:4-g et r ahydr o- qui nol i n-6- X ) - ani de According to gener a

procedure D, the conpound described in exanple 24c (87

nmy) was treated w th 2-am no-2-nethyl - propan [ -ol* =

©). Me%ném_'_
trime E|2i3 ‘_c l

Toa saemnadﬂmmm];&&dugscﬁneu% éxlaﬁpregaﬁ ESHRE DS AT i A Iﬁlﬂnt S
CHzCl; (15 ml), was added dropwise a solution of methanesulfonyl chloride (310 pf)in - - -

CHyClL (5 mi). After 2 h water was. added, the organic - Tlayer ‘separated, «dried and

concentrated in vacuo. The tltle compound ‘was punﬁed by chromatography on
silicagel using hcptane/ethyl acetate =9/1 = ]I 1 (v/v) as the eluent

Yield: 870 mg

(). Biphenyl-4-carboxylic acid [1-agetyl-4-(4-{2-{(furan-2-ylmethyl)-aminol-cthoxy}-

phenyl)-2,2.4-trimethyl-1,2,3 A-tetrahydro-cquinolin-6-yl}-amide

General procedure D: To a solution of the compound described in example 24¢ (87
mg) in CHCN (5 ml) was added 2-furfirylamine (107 mg) and the resulting mixture
was stirred at 70 °C for 18 h. The mixture was concentrated in vacuo and the product
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Yield: 21 ng (TFA salt); Ms-BSI: [MrH += 619.8, HPLC:

wWR0oF853785 mn (nmethod 4). Exanple 26 PCT/EP2003/051024

Bi phenyl - 4-carboxylic acid [1-acetyl-2 2 4
trimethvl-4-(4-{2-[((pvridin-3-yllmeth)l)-

am nol - ethoxyl phen 1-1.2,3,4:k trah

qgui nolin-6-yll-am de 15 Accordlng to general procedure
D, the conpound described in exanple 24c (87 ng) was
treated with 3-am nonet hyl pyridine (119 ng) in CH3CN
(5 mM). The title conpound was purified by
preparative HPLC (nethéd-A) and | yophilized froma

m xture of CH3CN and water containing TFA to give the

was Qaiified hyoneatigivel HALS Anbthod X) Qﬁdjlyo okt & nfidddule) of

- CH Mk ater M%ngBﬁg to %Veifﬂjlt&'re %?g}ig%lfndn( (1rret hod 4).

20 Exanpl e car
Yieldt 47 sf qEHA2saltR MsvESTOp-ET hmsaa;ﬂmnd:ﬂe +11025¥ Jnin (method 4)
phenyl)-2,2,4-trimethyl -1 23
4- tz%rahvdro qui nol i n- 6- t|) ani de According to
al procedure D, the conpound descrlbed |n exanple

th 1—-1-@_?4-&&5]1 @ro- QiHBR:U@ ‘Aﬁfde% purr f' ed by
preparative HPC yO I zed froma
Aﬁﬂwﬁnaﬂa@emodPﬁﬁ%&ﬂﬁIlahﬂmmumwﬂkammannnwuy@ﬁFAhﬂB?ggye t he

was tfafl QAP QAhiHdw.hERy IR ditle

compl ;%%%e% it e sﬁ)oa‘g r?’fgel”%x% St 58

(A anrl veadsr Septgiping TBA foggive the corresponding TFA salk.

€]
=
o
I

vl B SR AN,

Accordrng t o general procedure D, the. conpound
ExamgeZ6r i bed i n exanpl e, 24¢ (100 my) s was treated with

—lp-ﬁﬂ%%ﬁ%_a%ﬂer% PR Ry gaitle,

ed DY-] I've HV¥
R R O] 9) AL ik v oo RS R €} CN and wat .er
ACCOIﬁﬁEtt éﬁgpra—:!:eﬁhrF % %CVC%D]EJQ.S(I Q&E{ﬂ%ﬁ dlmn% 245 ’IS h)t

(Al ey mr?ngg%ﬁﬁhzrs o i L

compcsp% rr@wrm:@ﬁdctafr prepeyative FRELColufethod g tapi-igophilized from a
mixturé-of CHYTRN d1d hwathdl donaviy THA 18 Zive the vhikes finldRg TFA sait.

Yield: 40 mg (TFA. salt); MS-EST: [M+H] = 639 4 HPLC Rt 10 15 min (method 4)

Example27 ..

According to general procedure b, the compound descnbed in examplc 24c (1 00 mg) o

~ ‘was treated with ethanolamine (100 mg) in CH,CN (5 ml) The tifle compound was

‘ punﬁed by preparative HPLC (method A) and lyophilized from a mixture of CHgCN' '

and water containing TFA {o glve the corresponding 'I'FA salt

Yield: 50 mg (TFA salt); MS¢]3SI._[1\/I+H]_ = 592.6; HPLC: R = 10.32 min (method 1).
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phenvl | -L2, 3, 4-tetrahydro-guinolin-6-yl}-amde
wocawsimyg to general procedure D, the conpounECT/EP2003/051024

descri bed in exanple 24c (100 ng) was treated with

pi perazine (140 ng) in CH3CN (5 m ). The title

conmpound was purified by preparative HPLC (nmethod A)

and | yophilized froma m xture of CH3CN 15 and water

containing TFA to give the correspondi ng TFA salt

Yield: 95 ng (TFA salt); MS-ESI: [MrHf 617.6; HPLC Rt

= 9.54 mn (nethod 1). Exanple 30

Mor phol i ne- 4- car boxyl i-B5aci d (3-1441-acetyl -6-(3

5-di chl oro-2 6-di methoxk benzoyl am no)-2.2,4-trineth

Examprbza 3. 4 tetrahydro qui noI in-4 1]-nhenoxy}-nronvl) (

bo ic acjd
- -ethoxy]-phenyl}- -

sthpl: - "io l:p ropyl) ami de
{o eﬂ& octeﬁlﬁe Baﬁ{g c&np%&uglddésc%bef &ﬁ%?mepq%%‘i q @XIBE

was Rﬁ‘éﬂd&ﬂﬁbﬁhé( € ‘t’W‘@c ﬂ QB RB AFGR (S P e se eqmaow "Ffﬁ"oc
purified by ereparetdve BEPIEF (uetod W) fint Jyophiitred frove -admic@mrendhCELCE aci d

~and \@ﬂereaﬂmmﬁ@w&yd it thel@rbdRingarakat ng CS2CAB (1.8 g)

in DME (5 m). Thetltle conmpound was purified by
Yields A} maftiysalih MS-BHL: MHT & 4%fet; BEECHRy =OHEI@Sin Psthod 1).
concentrated ammonia in MeOH = 1/0 => 9/1 (v/v) as the

Yield: 894 ng. 30 WD 2004/ 056779
E
X“’%%T%onos/ 051024 - 36 (D) Worphol | ne- 4- caxboxy! i c

hen " o-q@ndis i b vl - 12 3 o
4-tetrahvdro-aui nolin-4-yl]-nhenoxy}uropyl I - am de
Accoding 30 genehl ProceBrrd?-dhe gompeumd deserited i G198 me)

was m@sd rwithepipérazinex & AP nge) %EHQC&&S mJ) Thse ﬁmg:oﬁpgdnatvad with
tf%@ﬂ’% 6(111@&1&?%"83&34 édcﬁtﬁe?h ikt ?fgm The

and n CH2
and“g e co &@%ﬁheﬁﬁ?‘ﬂg?ﬂgﬂ ﬁ?“epar at | ve 11PLC
Yield(mﬁMA&)m), MS-EST: [MHH]" = 617.6; HPLC: Ry = 9.54 min (method 1).

Example 30 : : R DU
Momhohne—dl-carboxvhc —acid (3~ {4~[l—acetv1—6—(3 S- dmhloro-z 6-d1methoxL

tetrahydro-quinolin-4-yl[-phenoxy}-propyl)-amide

According to the same procedure deseribed in example 22d, the compound deécnbed in

- example 22¢ (1.0 g), was alkylated (with concomitant removal of the Fmoc protecuve

group) with morphohne~4—carboxyhc acid (S-chloropmpyl)amlde (448 mg) usmg

- CsC05 (1.8 g) in DMF (5 ml) The title compound was punﬁed by chromatography on _
-silicagel using CHzCl;-j 2% concent'ated ammoma m MeOH 1/0 —> 9/ 1 (v/v) as the '

eluent

Yield: 894 mg.
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Yield: 102 ng; MS-ESI: [ MtMt= 727.4; HPLC. Rt = 22.37
wonoes/4ssetohod 2).  Exanple 31 lo PCT/EP2003/051024

N-fl-Acetyl-2.2,4trinmethvl-4-r4(2-norphol

n-4-yl - et hoxy)-nhenyll-1 2 3 4 tetrahyd

00- qui nol i n-6-yl)-3 5-di bronp-benzam de (a).

| - Acetyl -6-anino-2 2

4AdMet hyl - 4- [ 4( 2- nor phol i n- 4-yl - et hoxy) phenyl]-12 3 4

t et rahydroqui noline A m xture of the conpound

described in exanple 22c (1.0 g), Cs2C33 (1.8 g),

N-(2- 15 chl oroet hyl )-s®¢ phol i ne hydrochl ori de (375

ng), and DM (5 m) was stirred at 60 C for 18 h. The
(®). no@mtohﬂdaa-dd:sbxﬁﬁﬁ z{cﬁiaqb J@Weﬁ‘—ﬁ m-&&ﬂo@QCﬁ-rtﬂn%@t- '
benz VIR, Jelec Nab2i et hyl ).~ nor _o[l ne

ydr ochr

amide ) et e, wat er was added and the ni xture vas

Acco rt@ génglql Eelaurg? Iﬂﬁ %3na1 olﬂlgd 8:.{?%%”{1 &t ?xaﬁglg 503’%@1 dg € d

Wasg focfﬁ? salpafhsaﬂv%ﬂiy agjf) %”PI”P@&&}@ AL
(29/111@% EHr(JetFimin (Theltitkerepmpivad was veiGk{ bEV PYreratiey 1

HPLc(wem))dg; the eluent Yield: 905 ng. (b)..

Acet}zI -2.2.4-trinmethyl -4(4-(2nor phohn- 4y| et hoxyl - nh
Yieldpl§2 mg; M§ESE WD 5= 727.4; HPLC: Ry =22, 37 min {method 2).-

t et rahvdr o- qui nol i n-6-yl) -3, 5-di brono- benzamn de
Exanfe@9r di Ng to general procedure C, the conpound
es%rlbed |n exa pl e 3Ia 157 was acyl ated with

32y teimethy AROIY &pl-gb PIRYL] 33 1) and -

OO i ofin 4 i i The t|tle corrpound
as r|f|ed by preparatlve HPLCl(msthod A) . .32

(a). 1 ACED -liv.:_~_ R u ~I0Rp Lty el D Iv,_\a > HPLC
mhﬂ_qmz mn (method 2): -0 2004/ 056779 - . .
PCT 2003/0 24 37 Exanple 32 {1- Ace 2 4-u

¢ gouippLR Wﬁ%ﬁ ?XFPlB!e gie @%x%cﬁhﬂ + Niz"z 3 4-
CMOTOP@II}@hll?hdme h}!ﬁJGthlll'ldm(-?r%S k) akti RMF §F o) bvexs s_ta'deEGO ¢ o
for 18ACTIRITEHctG di®n@SEEH SJm u@&ﬁﬂ%@n&al iditfﬁnﬁ QFPQLOMand

v SO R B e 0

compl fogetc s ad FOIYtRre TYap eth'Flﬁféd twpt{u 26k
layer pasr dfiedemhd bgpnpmegai at vacgo. FReGitleneidpothdAyvas pirifiell dby 162

o S8 BBy bl 67460 R0 . 37",‘_,.'_‘

= o/1/D) o BE LAY

Yield: 905 mg.

‘ '(b). N-{ 1-Acetv1—2 2 4—tnmethvl-4~f4—( 2-morphohn—4—-v]—ethoxv)-Dhenvl] 1.2 3 4-

According to general procedure c, the compound descnbed m example 313 (1 57 mg) o
was acylated W1th 3 5-d1brombenzo1o acxd (1 50 mg), DIPEA (3 13 ul) and HATU (204'_

- mg)in CHzCIz (& m_l) The iitle compound was pun.ﬁed by preparatlve HPLC (method
- A). o |
Yield: 71 mg (TFA salf); MS-ESE: [M+H]* =700.2; HPLC: R, = 16.12 min (method 2),

TR
é -
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Exanpl e 33
WONRpLeFRCEL vl - 2. 2, 4AdMet h3I - 4-[ 4- (20r phol i n- 47 lpcratransyl1024

-phenyl]-1 2 3 4 10 7
t et rahvdr o- qui nol i n-6-yl }- 3, 5-di net hyl - benzam de
According to general procedure C, the conpound
described in exanple 31la (200 ng) was acylated with
3, 5-di et hyl benzoic acid (103 ng), DI PEA (399 pl) and
HATU (260 ng) in CHRCI2 (7.5 m). The title conmpound
was purified by preparative ITLC (nethod A). 15
Yield: 57.5 ng (TFA saBf); MsS-ESI: [M+H + = 570. 4;
PLC.. Rt 12.62 min (nethod 2). Exanple 34
mmwﬂ;%ayl22¢1Himﬂwl4i4(2nmmMim¢vheHw

N*i]w%?j E Illl vl —-4— n- 01 gl— -% 8}2 -en I 64|y| :L;, gcedure
tetralprdrogqy ol '“.mtis é-’L*—n & in exanple 31a (200 ng) was
co 2o d 1 DI PEA
oA ALl e
e PTARFERIG A3 b IRRA GOL bt AT (—lﬁE@g) N
me(zﬁb(&mﬂ Thy titleyGopipdund ¥86 prrified By-preasdtivg HPWIfﬁﬂiﬂd ADMEH] +=

sied i i e 3"7% D530 Bt ety 2 o TR, = 537 b metnod 3. © 7

[4-(2-norpholin-4-vl -ethoxy)-phenl-1.2,3,4
Exampitasahvdr o- qui nol i n- 6-v-5-met hyl - 2-ni tro- benzani de

- (1AGSALY NG
X414 & ylated with

tetrahydror i -D|PEA (313 pl)

Accollp fff%@%%ﬁ*%é‘éhﬁ? Sonead eSO il 20 ép&ff. ed
aga ﬁ}r Pardugetiylyepraic agid£108 G%E)APIPEm @911 @0d FATUTFA -

(260 mg)in pﬂzm(mmi) Wﬁﬂelaon@&mdfsvas iEASd bﬁtpre?aﬁm&'fﬂmm .

(methéd®) hod 2). Exanple 36 s N-.fl-Acetyl-
4-trimethvl -4-[4-(2- nDtholln 4-yl - etboxy) pheny Il -1

Yield: 373 vag ('IFétspJQthESI-C[M-*ﬂﬂ +3704; HPLChR Az Bnd2dein (method
2). L

(97 3 ny),

WL -_.?L..".! o ERZATHIE

Example 34

tetrahydrouguinol.in-»fi-y. 11-2,5 -dichloro -.-bénAzén,Jihde_‘

-According to general procedure C, the compound described in example 31a (200 mg)

- was acylated with 2,5-dichlorobenzoic acid (131 mg), DIPEA (399 pi) and HATU (260 -
mg) in CH;Ch (7.5 ml). The tile compound was pusified by preparative HPLC .
(method A). . o - _ e

* Yield: 130 mg (TFA salt); MS-ESI: [M+H]" = 610.2; HPLC: R, =11.70 ‘mjnr(ﬁzethdd

Examp]e 35
__il-AcetvI-Z 2 4 tr1methv1-4—f4—( 2-m0mh01m—4—v1—ethoxv)-nhemzl] 1 2. 3 4—
tetrahydro- winolin-6-vl :

- According to general procedure C, the compound described in example 312 (157 mg)

was acylated with S-methyl-Z-nitrobenzoic acid (97.3 mg), DIPEA (313 pI) and HATU
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 Yieltd: 113 mg (TFA salt); MS-EST: [M+H]' = 6102; HPLC: R = 1142 min (method ~ ~ ~

According to general procedure C, the conpound
‘wodeergsstred i n exanple 3la (157 ng) was acyl apet/EpbdoBosio24
benzoic acid (65.6 ng), DI PEA (313 |I) and HATU (204
ng) in CH2ClL2 (5 m). The title conpound was purified
by preparative HPLC (nethod A). io Yield: 59 ng (TFA
salt); MS-ESI: [MH += 542.4; HPLC. Rt = 9.99 mn
(method 2). Exanple 37 N-{11-Acetyl-2 2 4-trineth
1-4-[4-(2-norphol i n-4=y1- et hoxv)_phenvll-1,2.3 4-
t et rahvdr o- qui nol i n-6-yl }-4-tent-butyl - benzam de
According to general -mgocedure C, the conpound
described in exanple 3la (161 ng) is was acylated wth

(methb A) ng) in CH2CI'2 ( The title conpound
purified by preparative HPLC (nethod A). .Yield:
Yield:89 n{mﬂ E:An; 988 B51: [WBEES! 601.5; HRLE: R] =9, 69BindinchiRl 1: Rt
=15.39 nmn (msthod 2). Exanple 38 20 N-- (I -Acetyl -
4-trimethyl-4-[4-(2- nor phol -yl - et hoxy) =phenyl )-1 2 3 4
Exam!’@ﬁﬁahydro qU| noI i n-6-X}- 2 3 di chl oro- benzam de -
d A

SXRATR © 31a (161 ng) vvas acyl ated with
mﬁ%{%c acid (106 ng), DIPEA (322 pl) and

Accortifgtd st prdmg;)um Q, ﬁ*ﬂﬁpﬁm(dfﬂeﬂﬁ):ed it egantyild 3l (wr:pgiu nd e
was alyffed Rl § ehREIAet (26H )

R R enapabines GBI + S 6102 HPLC |
CH*"Clﬁzﬁmlgi[hﬁ%&“rﬁnﬂ‘ % ““‘%25”’ Y SRS A e e yl-2 2

Yield: %9 Enlgl(m& o, Me-Edr: M—F L shpd; lHPLé: - )= oM hstbED X - 1 2 |

~so tetrahvdro- qui nol i n- 6- yl }-4- brono- benzam de WO
: 2004/ 056779 PCT/ EP2003/ 051024 39 According to general
ExampledTedure C, the conpound describedin ‘exanple 3la '

&Mw olM{_’i_l Lﬁéxggggam)mma aciCl d2( (129
@g}mﬂgg@g 3 S04 ng) in CH2
tetral ljéﬁb%ﬁb nc—%s purified by preparative

Accordii}l © gbavail b@dedu&)c the aﬂn@bﬁhd d2Abaiin Eldnfdlszlat(161 HB- ESI
was adyDiEllii 484 26@ybbhE acilfortid; BIPEX @24 [ LROFATU (210

mg) in CH:Cl, (5 ml), The title componnd was purified by preparative HPLC (method
A). -
Yield: 80 mg (TFA salt); MS-EST: [MHH]* = 598:2; HPLC: R; = 15.39 min (method 2.

(204 ﬂ;%}ﬁrd(ﬂz%w %O kife esmﬁuﬁ%%nﬁr@.ﬁe@bﬁfépﬁ HPILC an

Example 38

Acéordjng to general procedure C, the compound described in example 31a (161 mg)
was acylated with 2,3-dichlorobenzoic acid (106 mg), DIPEA (322 i) and HATU (210
mg) in CH>Cl, (5 ml). The tifle compoumd was purified by preparative HPLC (method
A). :

_ Example 39

N{1-Acetyl-2.2 A-frimethyi-4-[4- (2-mo ho]m-4— I efho Y-phenvl]-1.2.3.4~

etrahydrq—gumolm- 6_-3,;1 } -4-bromo -benzam:d
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7 punﬁed by preparative HELC (method A).

2). Exanple 40

- WONdok/egscet yl - 2. 2. 4-tri met hyl - 4[ 4- ( 2- nor phol | NpCT/EP2003/051024

| - et hoxy) - phenyl|-12 3 4

t etrahydr o-gui nol i n-6-yl }-4-nmet hoxy-_3-nethyl - benzam d

e 10 According to general procedure C, the conpound

described in exanple 31la (260 ng) was acylated with

4- met hoxy- 3- net hyl benzoic acid (148 ng), DI PEA (517 |)

and HATU (338 ng) in CH2Cl12 (5 mM). The title

conmpound was purified by preparative HPLC (nmethod A).

Yield: 158 ng (TFA sali9; MS-ESI: [ M+R] + = 586. 2;

HPLC. Rt =11.49 min (method is 2). Exanple 41 N
AccoftlingA6 @tnetal grodeddie D, MR b mJﬁd Béberkt’d Mg L i3r @60/t hoxy

was a)cylmé@ Byt l#q}(gnd%orfzog aﬂir O %Angﬁ ﬂpon&/ HATU (?38

A
0 oA B e S e paoée%%&%@ampweé%g

A). (260 np) 20 was acyl ated with 4-di net hyl am nobenzor'c

Yl.eldof_#zdlé(ll?’é s%) ML T %6*17@%1}31% 36 R ptn iﬁg%}“ﬁ{/n

preparative HPLC (method A). Yi eI d: 95 ng' (TFA salt);
M5-BSI: [ M+H += 585. 2; HPLC Rt = 9.53 min (nmethod 2).

”Eig le 42 25 N-(I-Acetyl
E
*a t?{éﬁetflyl-4f4 552 mpholln -yl-etho y

Mﬁ@éﬁ@@g&@%ﬂl— ~morpholin-4-yl-ethoxy)-phenyl]-1.2.3.4- S
teteah :hds- -Brefihbedzaiide§ | uor omet hyl - benzani de

solutlon of t he conpound described in exanpl e 3la
Accoré%é? grpyalmepedaye Cdhneonmgpol depiriped i exppriedls (269 mE)m )
was apdatedaetiie d-nBtHoky-B-lethpibarraic higid) (et mg)y |DIBEA 0251|7 dd) {85

HATUTEBBS nét)*ﬁyb 1A & @) eTHe kRl Hodpiiad v)’é@g iRy €
HPLC\%d% Jheorgani ¢ | ayer waS separated an 0 washed
(il/\ﬁ)( (15 m), dried and concentr at ed i n vacuo.
Yield: T.llss Tyn sﬁormmsﬁ jvesr PiHeiat HPHCOY, -PrERRGR hd{foHPLC
(met hod A). WO 2004/ 779 PE:T/ EP2003/ 051024 - 40

2)- Yi eI d: 200 ng (TFA salt); MS-ESI: [M+H + = 6102; HPLC
Rt =13.23 mn (nethod 2). Exanple 43 . ... - s
Example 41 o _ ‘

etrahxdro-gumohn—ﬁ-yl}—4~d1moﬂ13{1ammo-benzam1de

According to general procedure C, the compound described in example 31a (260 mg)

‘was acylated with 4-dimethylamincbenzoic acid- (147 mg), DIPEA:(517 pl) and HATU
+ (338 mg) in CH,CL, (5 mi). The title compound Was. punﬁed by preparatwe HPLC

(method A). - g Cen
Y1eld 95 mg ('I'FA salt) MS-ESI |_'M+H] = 585 2 HPLC: R, = 9 53 min (method 2)

Example42 =~

- tetrahydro-quinolin-6-y1}-3-trifluoromefiryl-benzamide

To a solution of the compound doscnbed in example 31a (260 mg) and pyndme (500
- pl) in toluene (4 5 ml) was added 3 (mﬂuoromethyl)benzoyl chlondo ( 185 mg) thyl _ '

washed with water (15 mf), dried and concentrated in vacuo. 'Ihe utle compound Was"
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N-{I-Acetyl -
wotzobhsgehhyl - 4-f4- (2-mor | hol i n- 4-vl - et hoxy- pheayldpadosAsioze
3 .4- 5 tetrahydro-cuinolin-6-yl}-3-nitro-benzam de To
a solution of the conpound described in exanple 3la
(260 ng) and pyridine (500 I) in toluene (4.5 M) was
added 3-nitrobenzoyl chloride (165 ng). Ethyl acetate
(15 M) and water (15 nl) were added. The organic
| ayer was separated and washed with i water (15 m),
dried and concentrated in vacuo. The title conpound
was purified by 1o prepacative HPLC (nmethod A). Yield:
167 ng (TFA salt); MS-ESI: [MrHf = 587.4; HPLC Rt
Yield: 260 28 (THANsaf 218 ] 2 189 vitro
2). IO&C%I(VI tytggﬁg%t%%tyaﬁﬂ%o%%gﬁﬁ slvvere teglttﬂgg in
Chi nese Hanster Ovary (CHO cells stably ‘transfected
with the human FSH receptor and cotransfected with a
ExaaAdB r esponsive elenment (CRE) | pronotor directing
mmswﬁ%. i vp4.91.,(fm£rsﬁo%nm ShhShasanepprter oene
BT ] FSH*teceptor wi | |

'L gagnids CAl\/P 20\/\,h|ch|nturn wi |
To asassﬁ sfa.e csnggg sgs&sghbsars SAEH 43t B0 1S b Ee% rase

KD i %‘gﬁ‘ﬁ‘é‘f bR e -irebsrrog AIORET GRS BB EDY M
ml) anppetendil Fral)evepe 810¢6. Ghe oipenicriayérmmeds sepiaiatadland weshedivite AVP
waterd G5 iU ARk aﬁ&l ooﬂ&eﬁdﬁﬁd R PREN Clie Uhie E@éﬂouﬁ@w&oﬁlﬁﬁ

;10 m/ ). The Iucn‘erase si gnal vvas
Prepagdgg If@’@% I'fig ‘a I'um nescence count.er. "For- test :

corrpounds ECBO val ues 25 (concentratlon of test
' nmpound causi ng hal f - nmaxi nmal (50 % stimulation or
Yleldr 155&@2& GTBA)'Salt)mMS%Sé VBB 5 68774 EBILCt Rert lfp%ﬁrlpmimeimb '
2). software program G aphPad PRISM version 3.0 =
(GapliPad . software Inc., San Diego) was used..

l

e of less than 10-5Min either an agonistic or an

Q_LK)_—E@M’@MSSW set-up or both. The conpounds of
nples 3, 4, 30 7,10-13,16, 36,37,39,41 and 42

FSH acfiiRed cogRpoRds (ereriestg)in Shinpsedipmsten A varn (CHP) pely stablsast
transfegted vath thehlomiag FaHseceptor and eotransfected With AQMBMIO ORS¢
elemeﬁ@@%%t&%ﬁr%ﬂ the %ﬂprgsﬁh P firefly Tutiferasé reporter gene
Binding of ligand to the Gs-coupled FSH receptor will result in ati increase-of cAMP,
which in turn will induce ‘an -increased transactivation of .the luciferase reporter .
construct. To test antagonistic' properties recombinant FSH in a concentration -that [
induces approximately 80% of the maximal stimulation: of cAMP accunmulation in the -

-Exan\PC% ounds of all exanpl es exhi bi ted an EC50 (1C50)

- _absence of test compound was added (rec~hFSH 10 meml) The Iuciferase sxgnal was

25

30

" (GraphPad sofiware Inc ‘San D:ego) was used.

quantified using a " Iuminescence counter. For test compounds ECso values

- {concentration of test compound causing half-maximal (50 %) stimulation or reduction) -

were calculated. For that pmpose the software program GraphPad PR_'[SI\/I, versmn 3 0. i

Compounds of all examples exhb:lted an ECso (ICso) vaIue of less than 10 . M in eltherr_ - .
an agonisiic or an antagomsttc assay set~up or both The compounds of examples 3,4,
7,10-13, 16, 36 37 39 41 and 42 showed an Equ (Ing) of Tess than 10_7 M in at least

oneoftheassays -
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1. A tetrahydroqui noline derivative according to

weeeiser7d, OR3 HRA N O R Fornulal 5 OFC'BEP2003/051024

pharmaceutically acceptable salt thereof, wherein R
and R2 are li, Me; R3is

(2-6C) heterocycl oal kyl (I1-4C)al kyl,

(2-5C) heteroaryl (1-4C) al kyl, (6C aryl (1-40C al kyl,
(1-4C) (di) al kyl am nocar bonyl am no( 2-4C) al kyl , (2-
6C) het er ocycl oal kyl car bonyl am no( 2- 4C) al kyl ,

R5- (2-4C)al kyl or R5-carbonyl (1- 10 4C)alkyl; R4 is
(2-5C) heteroaryl, (6Catyl, (3-8C) cycloalkyl,

(2-6C) heterocycl oal kyl or (1- 6Qalkyl { RSis
(di)(l-4Qalkylami no, (I-4C)alkoxy, ami no, hydroxy,

Claipg&C) aryl am no, (di) (3-4C) al kenyl am no,

1.

(2 5C) heteroaryl (I -4C)al kyl am no, (GC)aryI(I i 5

| e&hﬁéw biile 40) al kyl
(dl)[ 103@61&3&&%&{@ kensfp2; 4C) al kyl]ami no,

al kyl am no(2- 4C)al kyl]am no,
(di)[am no(2-4C)al kyI ] @51 no or (di)[hydr oxy(2-

4C) al kyl Jam no. 2. THg derivative according to claim]l
wherein R3 is (2.6C) heterocycloal kyl (1- 40 al kyl ,

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

(2- 6C) het er ocyq| oal kyf car bonyl ami no(2- 20 4C)al kyl',
sarbonyl (1-4C) al kyl . 3. The
derivative acgording tafl ainms | or 2 wherein RS is
(di) (1-40) al kyl anihoN” & no, (d|)(3 4C) al kenyl am no,
(2-5C) heteroaryl (1- Flfé)\al kyl am no or - .

(6C) aryl (1-4Qall cylam no 4. The derl vative accordi ng
to claims 1-3 wherein RS is (di)(1-4C) al kyl am no or

25 amino. WD 2004/ 056779 PCT/ EP2308nd&l 024 -42 5. The

£4 A Eptabd s;ht‘}hé}éoi“%%re%a 4 wherein RS is
Kl R
R} is (2-6C)heterocycloalkyl(l -4C)a]ky1, (2-5C)heteroaryl(1-4C)alkyt,
(GC)aryl(I-4C)a1ky1; (1-4C)di)alkylaminocarbonylamino(2-4C)alkyl, (2-
6C)heteracycloalkylcarbonylamino(2-4C)alkyl, R*-(2-4C)alkyl or R*-catbonyl(1-
4C)a]1cyl
R* is (2-5C)heteroaryl, (6C)aryl, (3-8C)cycloalkyl, (Z-GC)heterocycloalkyl or (1-
6C)alkyl
R’is (di)(l ~4C)alkylamino, (1-4C)alkoxy, amino, hydroxy, (6C)ary1amino,

(@)(3-4C)alkenylamino, (2-5C)heteroaryl(1-4C)alkylamino, (6C)aryl(1-

4C)atkylamino, (dD](1-4C)alkoxy(2-4C)alkyljamino, (d)[{1-4C)alkylamino(2-

- 4C)alky!Jamino, (di)[amino(2~4C)aiky1]amino or (di)[hydroxy(2-

4C)alkyl]amino. :

The derivative according to claim 1 wherein R? is (2- GC)heterocycloalkyl(]-
4C)alkyl, (2-5C)heteroaryl(1-4Clalkyl, (2—6C)heterocycloa1kylcarbonylam]no(2~
4C)alkyl, R®-(2-4C)alkyl or R>-carbonyl(1-4C)alkyl.

The derivative according to claims 1 or 2 wherein Ris (dl)(1—4C)alkyIam1no, _
amino, (di)(3-4C)alkenylamino, (2- SC)heteroa:yl(l -4C)a]kylammo or
(6C)aryl(1-4Cyalkylamino ,

The derivative according to claims 1-3 wherein R” is (@a —4C)a1ky]annn0 or

© amino.
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6. The derivative according to clains 1-5 wherein R4
wobGsfo86zraryl. 7. The derivative according to gépepFodofors
wherein R3 is (2-6C)heterocycloal kyl (1- 4C) al kyl ,
(2-5C) heteroaryl (1-4C)al kyl or R5-(2-4Calkyl. 5 8. A
phar maceuti cal conposition conprising the
t et rahydr oqui nol i ne derivative of any one of clains
1-7 and pharmaceutically suitable auxiliaries. 9. The
t et rahydroqui nol i ne derivative of clainms 1-7 for use
in therapy. 10. Use of the tetrahydroquinoline
derivative of any one ¥f-clains 1-7 or a
Eb;\r maceutical Iy acceptable salt or sol vate thereof

derisitiveyagsordling taglame}-4 avhergig Rn@d%ﬁ@fﬂkﬁwoﬁ ertility
RO Becoilling to claims 1-5 wherein R* is (6C)aryl.
The derivative according to claims 1- 6 wherein R?is (2- GC)heterocycloaJkyl(l-
4C)alkyl, (2-5C)heteroaryl(1-4C)alkyl or R°- (2-4C)alkyl.
8. A pharmaceutical composition comprising the tetrahydroquinoline derivative of
any cne of claims 1-7 and pharmaceutically suitable auxiliaries.

9.  The tetrahydroquinoline derivative of claims 1-7 for use in therapy.

10. Use of the tetrahydroquinoline derivative of any one of claims 1-7 or a
pharmaceutically acceptable salt or solvate thereof for the manufacture of a
medicament for fertitity regulation.




